OlarteRri~=~~* T

SUPERINTENDENCIA DU INDUSTRIA Y COMERCIO

oy
e LT T

Industr 098436- -0 |

t d}' 'y C®m®r@n® Fecha 2007 Oq 21 16:40:40 Der). 2(12() MUECREAC!ONL ]

SUPERINTENDENCIA Tra 1l PATENTEIVH bve: 379 FASENACIONALN Z
Act. 411 PRESENTACION Folios: 47 !

PETITORIO - FORMULARIU vmavw pE SULIKITOD™ ——~~ "=~~~ ~~ "~~~
PATENTE PCT |

ENTRADA EN FASE NACIONAL P2007/000150

é’) SOLICITUD DE: |

X r;,\\f' Lt
ol
-

X | Patente de Invencion. ¢ 1 Patente de Modelo de Utilidad,
R
Com L 'y '
W \a© - X | Capitulo II. - SIFERE
Y ((a\p/ apitulo 1I. 2
~ Nombre: MERCK FROSST CANADA LTD, . IDENTIFICACION
Direccion: 16711 Trans-canada High irkl |
S : Ighw. irkian | .C.
OLI(C;I)ANTE Quebec H9H 3L1. Canada ‘ ¢ NIT
~ Nacionalidad o Domicilio: CANADA , GE Otro
- Lugar de Constitucién: _CANADA ! cual
. Teléfono: Fax: . Namero
; E'mail: ;, i
: . IDENTIFICACION
- Nombre: CARLOS R, OLARTE ;
g - cc| x| NIT
' Direccion: World Trade Center Torre A ;
PRESENTANTE N2 :
R eRADG | Calle 100 No, BA-37 Piso 10 , . CE Otro |
' Teléfono: 601-7700  Fax: _601-7799 cual
. E-mail: office@olarteraisbeck.com . Namero 797827478t

- TP_74.295 j

" Nombre: VER PAGINA ADJUNTA

. Direcciéon: VER PAGINA ADJUNTA

INVENTOR (ES) Nacionalidad o Domicilio: VER PAGINA ADIUNTA

Solicitud Internacional No, PCT/CA2006/000432 Fecha Marzo 21, 2006

Pubhcac;on Internac;onal No. WO 2006]099735 Fecha Septlembre 28, 2006 :

Tltulo (54) DERIVADOS DE CUMARINA SUSTITUIDOS CON TIODIAZOL Y SU USO
COMO INHIBIDORES DE LA BIOSINTESIS DE LEUCOTRIENQS

Clasificacién Internacional (51) C07D 413/12, C07D 417/12, A61K 31/4245, A61P

| 19/02, AGIK 31/433 D
_(33) Pais de Origen | (32) Fecha . (31) Nimero de Solicitud |
Prioridad | us | _Marzo 23, 2005 _60/664,317 |
si| x | NO | |
|
|
Comprobante de pago No. 07-75.607 Fecha 18 Septiembre 2007 |




O

NOMBRE:__CARLQOS R. OLARTE FIRMA:

®© LU oouoooHEO=00E @

ANEXOS

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

Documento que acredita la existencia y representacion legal cuando el solicitante sea persona juridica.
Poderes, si fuere ef caso.

Docurnento de cesion del interventor al solicitante o a su causante.

Declaraciones.

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

Traduccidn de la solicitud internacionai al castellano. (Resumen, descripcion, reivindicaciones, dibujos).

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

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

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

De ser el caso, certificado de depdsito del material bioldgico,
Arte final 12 x 12.

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

De ser &l caso, modificaciones efectuadas a la solicitud internacional,

Otros. Busqueda Internacional

FIGURA CARACTERISTICA:

Solicito la concesién de la patente,

C.C. 79.782.747 Bta T.P. 74.
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APOSTILLA ’ /7

(Convencion de la Haya, Octubre 5, 1961)

1. PAIS: ESTADQOS UNIDQOS DE AMERICA ESTE DOCUMENTO PUBLICO
2. HA SIDO FIRMADO POR CRISTY L. CRAIG

3. ACTUANDO EN SU CALIDAD DE NOTARIO PUBLICO DE NEW
JERSEY

4. LLEVA EL SELLO /ESTAMPILLA DE CRISTY L. CRAIG, NOTARIO.
CERTIFICADO

. EN TRENTON, NUEVA JERSEY

. EL DIA 11 DE SEPTIEMBRE DE 2007

. POR BRADLEY ABELOW, TESORERO DE NUEVA JERSEY

No. A302335

SELLO/ESTAMPILLA

10. FIRMADO

(HAY FIRMA)

(SELLO DORADO): ESTADO DE NUEVA JERSEY

YO, VERONICA BARONE, CON EL PRESENTE JURO QUE LAS
FOTOCOPIAS ANEXAS DE:

CESIONES Y ACUERDOS DE ESTADOS UNIDOS, CASO No. MC108Y,
TITULADOS “COMPUESTOS FARMACEUTICOS NOVEDOSOS” SON
AUTENTICAS, CORRECTAS Y COMPLETAS COPIAS DE LOS
DOCUMENTOS ORIGINALES POR LOS CUALES YO TENGO
RESPONSABILIDAD DE CUSTODIA.

(FIRMADO)
VERONICA BARONE
ASOCIADO DE PERSONAL II

SUSCRITO Y JURAMENTADO ANTE MI EL 3 DE JULIO DE 2007
(FIRMADO)

NOTARIO PUBLICO

CASO EXTRANJERO No. MC108Y

(SELLO)

CRISTY L. CRAIG,

NOTARIO PUBLICO DE NEW JERSEY, MI COMISION EXPIRA OCTUBRE
24, 2011.




Caso Merck Frosst MC108Y
U.S. Serial No. 11/385.615
Fecha de presentacién 3/21/2006
Solicitud PCT No. CA2006/000432

Fecha de presentacion: 3/21/2006

CESION Y ACUERDO

Por valor recibido, nosotros, Marc Blouin, Erich L. Grimm, Yves
Gareau, Marc Gagnon, Helene Juteau, Sebastien Laliberte, Bruce
Mackay, Richard Friesen, respectivamente

Domiciliados en 1749 des Arbrisseaux, St-Lazare-de-Vaudreuil,
Quebec, Canada J7T 2E7; 81 Rue Churchhill, Baie d’Urfe, Quebec,
Canada H9X 2X9; 55 Roger-Maillet, NotreDame del L'ile-Perrot,
Quebec, Canada J7V 7P2; 12130 Poincare, Montreal, Quebec, Canada
H3L 3M3; 12130 Poincare, Montreal, Quebec, Canada H3L 3M3; 12,
34 Avenue #8, Ile Perrot, Quebec, Canada J7V 6T72; 3 Rue June,
Dollard-des-Ormeaux, Quebec, Canada H9G 2]6; 49 Hazelnut St.
Kirkland, Quebec, Canada H9H 4R8, respectivamente, con el
presente vendo, cedo y transfiero a MERCK FROSST CANADA LTD.,
una corporacion de Canada con una sede en 16711 Trans-canada
Highway, Kirkland, Quebec Canada H9H 3L1, y sus sucesores,
cesionarios y representantes legales, todo mi derecho, titulo e
interés, para todos los paises, en y para ciertos inventos relacionados
con COMPUESTOS FARMACEUTICOS NOVEDOSOQS descrito en una
solicitud de Patente con Nimero de Registro de Abogado MC108Y, en
la solicitud serial No. 60/664.317, radicada el 03/23/2005; y todos
mis derechos vy privilegios, incluyendo cualquiera y todos los
beneficios bajo la Convenciéon Internacional para la Proteccion de la
Propiedad Industrial, bajo cualquiera y todas las Patentes que puedan
ser conferidas, y bajo cualquiera y todas las extensiones, divisionales
y re-expediciones y continuaciones de dicha solicitud por Patentes,
incluyendo cualquier solicitud extranjera derivadas de la misma,
equivalente, o reclamando prioridad en la misma.

Solicito que cualquiera y todos las Patentes por dichos inventos
sen expedidas a dicho concesionario, o a sus sucesores, cesionarios,
y representantes legales, o a sus nominados segun este lo designe.

Acepto que, a solicitud, yo, sin costo alguno para dicho
cesionario, pero por su cuenta, realizaré todos los juramentos
legales, y haré todos los actos que sean necesarios, deseables o
convenientes para asegurar y mantener las Patentes para dichos
inventos en cualquiera y en todos los paises para conferir titulo a
dicho concesionario, o a sus sucesores, cesionarios, y representantes
legales, 0 a sus nominados.
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Nosotros, acordamos con dicho cesionario, 0 a sus sucesores,
cesionarios, y representantes legales, que los derechos y propiedad
conferidos con el presente estan libres de cualquier gravamen, y que
yo tengo todo el derecho para transferir los mismos como se expresa
en el presente.

Con el presente autorizo a mi apoderado CAROL S. QUAGLIATO,
0 a un abogado con Poder de Representacion en esta solicitud, del
mencionado MERCK FROSST CANADA LTD., para insertar el Nr(s) de
Serie, Solicitud PCT Nr(s) y Fecha(s) de Radicado de dicha solicitud(s)
cuando sean conocidos.

Firmado en Kirkland, a los 3 dias del mes de febrero de 2006.

(Fdo) MARC BLOUIN (Fdo) ERICH L. GRIMM
(Fdo) YVES GAREAU (Fdo) MARC GAGNON

(Fdo) HELENE JUTEAU (Fdo) SEBASTIEN LALIBERTE
(Fdo) BRUCE MACKAY (Fdo) RICHARD FRIESEN

Provincia de Quebec

Villa de Kirkland

Personalmente comparecieron ante mi los citados MARC BLOUIN,
YVES GAREAU, HELENE JUTEAU, ERICH L. GRIMM, MARC
GAGNON,SEBASTIEN LALIBERTE, conocido para mi como la persona
que ejecuto el instrumento que antecede y reconocid que dicho
instrumento es de su libre acto y escritura a los 3 dias del mes de
febrero de 2006.

(FIRMADO Y SELLADOQ)

Elizabeth Jacinto

146 305

Comisionado para Declaraciones

Todos los Distritos Judiciales de Québec

Provincia de Quebec

Villa de Kirkland

Personalmente comparecieron ante mi los citados BRUCE MACKAY,
RICHARD FRIESEN, conocido para mi como la persona que ejecutd el
instrumento que antecede y reconocidé que dicho instrumento es de
su libre acto y escritura a los 3 dias del mes de febrero de 2006.

(FIRMADO Y SELLADO)

Elizabeth Jacinto

146 305

Comisionado para Declaraciones

Todos los Distritos Judiciales de Québec
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APOSTILLE
(CONVENTION DE LA HAYE DU 5 OCTOBRE 1961)

COUNTRY: UNITED STATES OF AMERICA

THIS PUBLIC DOCUMENT HAS BEEN SIGNED BY:
CRISTY L CRAIG

ACTING IN THE CAPACITY OF:
NOTARY PUBLIC OF NEW JERSEY

BEARS THE SEAL/STAMP OF:
CRISTY L CRAIG, NOTARY

CERTIFIED

AT TRENTON, NEW JERSEY

THE 11TH DAY OF SEPTEMBER 2007

BY: Bradley Abelow, NEW JERSEY TREASURER
NO. A302335

SEAL/STAMP: 10. SIGNATURE

ok 2, Abelec




QIOMBIA

I, VERONICA BARONE, hereby swear that the attached photocopy of:
U.S. Assignment and Agreement, Case No. MC108Y entitled “NOVEL PHARMACEUTICAL

COMPOUNDS” is a true, correct, and complete copy of the original document for which I have custodial

Weopiin o gore

VERONICA BARONE
STAFF ASSOCIATE 11

Subscribed and sworn to before me this g day o , 2007

ety A
NO@

responsibility.

ARY PUBLIC

Foreig_'.:", Ca‘_se__' "Nﬁ_gr.: MCI108Y _ CRISTY L. CRAIG
_ NOTARY PUBLIC OF NEW JERSEY
My Commission Expiras Oct. 24, 2011

& Business
Confidential

B 3 use only
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PATEN'
v a ! ~ ~ JOINT Merck Frosst Case MCI08Y \ .

U.S. Serial No. 11/385,615

ASSIGNMENT AND AGREEMENT Filing Date 3/21/2006

PCT Appl. No. CA2006/000432
Filing Date 3/21/2006

For value received, we, Marc Blouin, Erich L. Grimm, Yves Gareau, Marc Gagnon, Helene Juteau, Sebastien Laliberte, Bruce
MacKay and Richard Friesen, respectively

residing at: 1749 des Arbrisscaux, St-Lazare-de-Vaudreuil, Quebec, Canada J7T 2E7; 81 Rue Churchhill, Baie d'Urfe, Quebec, Canada H9X 2X9; 55 Roger-Maillet,
Notre-Dame del L'ile-Perrot, Quebec, Canada J7V 7P2;12130 Poincare, Montreal, Quebec, Canada H3L 3M3; 12130 Poincare, Montreal, Quebec, Canada
H3L 3M3; 12, 34 Avenue #8, Hle Perrot, Quebec, Canada J7V 6T2; 3 Rue June, Dollard-des-Ormeaux, Quebec, Canada H9G 276; 49 Hazelnut St.
Kirkland, Quebec, Canada H9H 4R3

respectively, hereby sell, assign and transfer to MERCK FROSST CANADA LTD., a corporation of Canada, having an office

at 16711 Trans-Canada Highway, Kirkland, Quebec, Canada H9H 3L1, and its successors, assigns and legal representatives, our

entire right, title and interest, for all countries, in and to certain inventions relating to

NOVEL PHARMACEUTICAL COMPQOUNDS

described in an application for Patents having Attorney Docket Number MC108Y and in application(s) Serial No. 60/664,317
filed on 03/23/2005 ; Serial No. filed on ; Serial No. filed on (if applicable),

and all our rights and privileges, including any and all benefits under the International Convention for the Protection of Industrial Property,
under any and all Patents which may be granted therefor, and under any and all extensions, divisionals, reissues and continuations of said
application for Patents, inclading any foreign applications derived therefrom, equivalent thereto or claiming priority thereof.

We request that any and all Patents for said inventions be issued to said assignee, or to its successors, assigns and legal
representatives, or to such nominees as it may designate,

We agree that, when requested, we will, without charge to said assignee but at its expense, sign all papers, take all rightful
oaths, and do all acts which may be necessary, desirable or convenient for securing and maintaining Patents for said inventions in any

and all countries and for vesting title thereto in said assignee, its successors, assigns and legal representatives or nominees.

We covenant with said assignee, its successors, assigns and legal representatives, that the rights and property herein

.veyed are free and clear of any encumbrance, and that we have full right to convey the same as herein expressed.

We hereby authorize our attorney/agent, CAROL S. QUAGLIATO

or an attorney with Power of Attorney in this application, of the said MERCK FROSST CANADA LTD., to insert the Serial No. (s),

PCT Appl. No. (s), and Filing Date(s) of said application(s) when known.

Signed at LA N this <%(dday e uAr Y QOOL:»

MARC 22 @ T ERICH L. GRIMM,
» M
YVES G% s : MARC GAG;EN o -

HELENE JUTFAU V SEBASTIEN LALIBERTE

e e ok e WA cmtnsmticied Tomart Inimit A coirraante Eeldar Mererlr & Ca Tne 197159005

Page 1 of 2




PATE
‘ . 'S ’ ‘ JOINT Merck Frosst Case MCI108Y

USS. Serial No. 11/385,615__, \
ASSIGNMENT AND AGREEMENT Filing Date '

PCT Appl. No. CA2006/000432
Filing Date 3/21 /2006

Signed at %i ﬁg L\AM D this ﬁ_ day of @«?DKUQ’ Y . ‘QCDG
Bbm%h&/ N

BRUCE MACKAY ({ CH FRIESEN

Province of @L}-/EJ%EC
vileof < (RK LAND

Personally appeared before me the above-named MARC BLOUIN YVES GAREAU HELENE JUTEAU ERICH L. GRIMM
MARC GAGNON SEBASTIEN LALIBERTE

to me known and known to me to be the person(s) who executed the foregoing instrument and acknowledged said instrument to be their

o Xs
free act and deed this <D day of Tebruays L!/ ,&C% )
n&ﬂ.ﬂ qq - i CL{ E ;
y U Notary Public
»
Province of Q UE e C 4
3

villeof AS5IRKLAND o
DSTRC
Personally appeared before me the above-named BRBSEAFACKAY RICHARD FRIESEN

to me known and known to me to be the person(s) who executed the foregoing instrument and acknowledged said instrument to be their

e
free act and deed this g) day of (\:-0 M AN \:TL

Notary Public

Page 2 of 2
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(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization f3
International Bureau

(43) International Publication Date
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(10) International Publication Number
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(51) International Patent Classification:
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Published:
—  with international search report

For two-letter cades and other ahbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations” appearing at the begin-
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\(54) Tithe: THIADIAZOLE SUBSTITUTED COUMARIN DERIVATIVES AND THEIR USE AS LEUKOTRIENE BIOSYN-

"THESIS INHIBITOR
~N
2 N
R X
RS
R Ia

0

(57) Abstract:  The instant invention provides
compounds of Formula (Ia) which are leukotriene
biosynthesié; inhig)itom, whgrein XisOor$ Yis
0, 5, -NR-CHR - or -NR-C(O)- and A is selected
from 5-membered aromatic heterocyclic ring,
6-membered aromatic heterocyclic ring, naphthelenic or
heterobicyclic aromatic ring system, phenyl and benzyl.
A is optionally mono- or disubstituted. Compounds of

Formula (la) are useful as anti-atherosclerotic, anti-asthmatic, anti-allergic, anti-inflammatory and cytoprotective agents.
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PATENT COOPERATION TREATY WO 2006/099735
PCT/CA2006/000432

From the INTERNATIONAL BUREAU

PCT b q o)

NOTIFICATION CONCERNING
AVAILABILITY OF THE PUBLICATION OGILVY RENAULT LLP/S.

OF THE INTERNATIONAL APPLICATION Suite 1600
1981 Mcgill College Ave

Montréal, Québec H3A

CANADA
Date of mailing (day/month/year)
28 September 2006 (28.09.2006) .
. ‘1‘7— 12 M
Applicant's or agent's file reference Lo
8426-2037PCT Me /0 IMPORTANT NOTICE
Internatjonal application No. International filing date (day/monti/year) Priority date (day/month/year)
PCT/CA2006/000432 21 March 2006 (21.03.2006) 23 March 2005 (23.03.2005)

Applicant
MERCK FROSST CANADA LTD. et a

The applicant is hereby notified that the International Bureau:

has published the above-indicated international application on 78 September 2006 (28.09.2006) under .
No. WO 2006/099735

D has republished the above-indicated international application on under
N~ W
For an explanation as to the reason for this republication of the international application, reference is made to INID codes (15), (48)
or (88) (as the case may be) on the front page of the published intemational application. :

A copy of the intemational application is available for viewing and downloading on WIPO's website at the following address:
hitp:/www.wipo.in/petddb (under "Query” enter the PCT or WO number).

The applicant may also request a paper copy of the published mtemauonal application from the International Bureau in writing from
pet.eproducts@ wipo.int or the contact details provided below.

The International Bureau of WIPO Authorized officer

34, chemin des Colombeties t ieki -Fti
1211 Geneva 20, Switzerland , Athina Nickitas-Etienne

Facsimile No. +41 22 338 82 70 e-mail: pt04@ wipo.int

Form PCT/IB/3 11 (April 2006)




WO 2006/099735 PCT/CA2006/000432

TITLE OF THE INVENTION
NOVEL PHARMACEUTICAL COMPOUNDS

FIELD OF THE INVENTION
The instant invention involves novel compounds which are useful as inhibitors of

leukotriene biosynthesis.

BACKGROUND OF THE INVENTION

Inhibition of leukotriene biosynthesis has been an active area of pharmaceutical research
for many years. The leukotrienes constitute a group of locally acting hormones, produced in living
systems from arachidonic acid. Leukotrienes are potent contractile and inflammatory mediators derived
by enzymatic oxygcnaﬁon of arachidonic acid by 5-lipoxygenase. One class of leukotriene biosynthesis

inhibitors are those known to act through mhibition of 5-lipoxygenase (5-LO).
The major leukotrienes are Leukotriene B4 (abbreviated as LTB4), LTC4, LTD4 and

LTEj4. The biosynthesis of these leukotrienes begins with the action of the enzyme 5-lipoxygenases on
arachidonic acid to produce the epoxide known as Leukotriene A4 (LTA4), which is converted to the

other leukotrienes by subsequent cnzyn_latic steps. Further details of the biosynthesis as well as the
metabolism of the leukotrienes are to be found in the book Leukotrienes and Lipoxygenases, ed. J.
R.iach, Elsevier, Amsterdam (1989). The actions of the leukotrienes in living systems and their
contribution to various diseases states are also discussed in the book by Rokach.

In general, 5-LO inhibitors have been sought for the treatment of allergic rhinitis, asthma
and inflammatory conditions including arthritis. One example of a 5-LO inhibitor is the marketed drug
zileuton (ZYLOFT®) which is indicated for the treatment of asthma. More recently, it has been reported
that 5-LO may be an important contributor to the atherogenic process; see Mehrabian, M. et al.,
Circulation Research, 2002 Jul 26, 91(2):120-126.

Despite significant therapeutic advances in the treatment and prevention of conditions
affected by 5-LO inhibition, further treatment options are neceded. The instant invention addresses that

need by providing novel 5-LO mnhibitors which are useful for inhibiting leukotriene biosynthesis.

SUMMARY OF THE INVENTION
The instant invention relates to compounds of Formula Ia which are leukotriene
biosynthesis inhibitors, methods for their preparation, and methods and pharmaceutical formulations for

using these compounds in mammals, especially humans.

~N
N 0] (@)
R
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The compounds of Formula Ia are useful as pharmaceutical agents to slow or halt
atherogenesis. Therefore, the instant invention provides a method for treating atherosclerosis, which
includes halting or slowing the progression of atherosclerotic disease once it has become clinically
evident, comprising administering a therapeutically effective amount of a compound of Formula Ia to a
patient in need of such treatment. The instant invention also provides methods for preventing or reducing
the risk of developing atherosclerosis and atherosclerotic disease events, comprising administering a
prophylactically effective amount of a compound of Formula Ia to a patient who is at risk of developing
atherosclerosis or having an atherosclerotic disease event.

Additionally, the instant invention involves the use of compounds of Formula Ia as anti-
asthmatic, anti-allergic, anti-inflammatory and cytoprotective agents. They are also useful in treating
angina, cerebral spasm, glomerular nephritis, hepatitis, endotoxemia, uveitis, and allograft rejection. The
instant invention provides methods of treatment comprising administering a therapeutically effective
amount of a compound of Formula Ia to a patient in need of the above-described treatments.

The instant invention further provides the use of a compound of Formula Ia in
combination with other therapeutically effective agents. Additional embodiments will be evident from

the following detailed description.

DETAILED DESCRIPTION OF THE INVENTION
The novel leukotriene biosynthesis inhibitors of the instant invention are compounds of

structural Formula Ia

R2

R3 RS
R* 1Ia A

-~N
Nl X\>_Y 0._.0

and the pharmaceutically acceptable salts, esters and solvates thereof wherein:
- - - is selected from a single and a double bond;
“A” is selected from the group consisting of
(a) a S-membered aromatic ring containing (1) one or more carbon atoms, (ii) one heteroatom
selected from oxygen and sulfur, and (iii) zero, one, two or three nitrogen atoms,
(b) a 5-membered aromatic ring containing one or more carbon atoms and from one to four
nitrogen atoms,
(c) a 6-membered aromatic ring containing carbon atoms and one, two or three nitrogen atoms;
(d) a bicyclic aromatic ring system selected from benzothienyl, indolyl, quinolinyl and
naphthalenyl;
(¢) phenyl, and
(f) -CH2- phenyl;
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\A

and wherein A 1s optionally mono- or di-substituted with a substituent independently selected at each
occurrence from the group consisting of (i) -F (ii) -Cl, (iii) -C1-3alkyl optionally substituted with one or
more of halo for example including —CF3, (iv) -OC1.3alkyl optionally substituted with one or more of
halo for example including ~OCHF? and -OCF3, (v) -OC3_gcycloalkyl, (vi) -CH2OH, (vii) -COOR1,
(viii) -CN and (ix) -NR10R11,

X is selected from -O- and —S-;

Y is selected from:

(a) -NR6-CHR7 and -NR8-C(0O)- wherein the nitrogen in Y is linked to the 5-membered
heterocyclic moiety of Formula Ia and the carbon in Y is linked to the bicyclic
heterocyclic moiety of Formula Ia;

(b) —S—, -S(0)- and ~S(0),~, and

(¢)—O~;

Rl is selected from the group consisting of ~H, —C]-¢ alkyl and -C3.¢ cycloalkyl;

R2 is sclected from the group consisting of —H, -OH, -F, -C_3alkyl, -OC}.3alkyl and -OC(0)-C1.3alkyl;
R3 is selected from the group consisting of —H, —C]_galkyl, ~C].galkyl substituted with one or more of
fluoro including for example but not limited to —C1_gperfluorcalkyl such as —CF3

and -CFCF3, -C]_galkyl substituted with R9, -C3_galkenyl, -C3-geycloalkyl, ~Cs.7cycloalkenyl and -Z;
R4 is selected from the group consisting of —H, —C1-6alkyl, —C1.galkyl substituted with one or more of
fl.wro including for example but not limited to —C1_gperfluoroalkyl such as -CF3

and -CF2CF3, -C)_¢alkyl substituted with R9, -C7_galkenyl, -C3.¢cycloalkyl, -Cs_7cycloalkenyl and -Z;
or R3 and R4 together represent oxo;

or R3 and R4 are joined together with the carbon to which they are attached to form a ring selected from
the group consisting of a -C3.gcycloalkyl ring and a —C5.7cycloalkenyl ring, provided that when R3 and
R4 are joined together with the carbon to which they are attached to form a —Cs5-7¢cycloalkenyl ring, there

is no double bond at the C-1 position in the ring;
or RZ R3 and R4 are joined together with the carbon to which they are attached to form a cycloalkenyl

(Dt ans (1

R5 is absent or is a substituent selected from the group consisting of 1.6 alkyl, -C3.¢ cycloalkyl and

ring selected from:

halo;

RO is sclected from the group consisting of (a) -H, (b) -C1.4 alkyl, (c) —C(O)CI1,4 alkyl, and

(d) -C(O)phenyl optionally substituted with —C1_4 alkyl;

R7 is selected from the group consisting of (a) -H, (b) —C]4 alkyl, (c) -C3-6cycloalkyl, (d) phenyl
optionally mono- or di-substituted with a substituent independently selected at each occurrence from the
group consisting of -Cj_4 alkyl, -F and —Cl, and (¢) a 5-membered aromatic ring containing (i) one or

-3.
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more carbon atoms, (ii) one heteroatom selected from oxygen and sulfur, and (iii) zero, one, two or three

nitrogen atoms;
R8 is selected from the group consisting of -H and —C1 -4 alkyl;

RY is selected from the group consisting of -COOR1, -C(O)H, -CN, -CRIRIOH, ~OR]1, -8-C1_galkyl
5  and =8- C3_¢ cycloalkyl;
R10 js selected from the group consisting of -H, -C1.¢ alkyl, -C3.¢ cycloatkyl and -COOR!;
R11 is selected from the group consisting of ~H, ~C1.¢ alkyl and -C3.¢ cycloalkyl; and
Z is selected from the group consisting of
(a) a 5-membered aromatic ring containing (i) one or more carbon atoms, (ii) one heteroatom
10 selected from oxygen and sulfur, and (iii) zero, one, two or three nitrogen atoms,
(b) a 5-membered aromatic ring containing one or more carbon atoms and from one to four
nitrogen atoms,
(c) a 6-membered aromatic ring containing carbon atoms and one, two or three nitrogen atoms;
(d) phenyl, and
15 - (e) ~CH2- phenyl and ~CH?-dioxolanyl,
and wherein Z is optionally mono- or di-substituted with a substituent independently selected at each
occurrence from the group consisting of (i) -F, (1) -Cl, (iii) ~C1-32lky] optionally substituted with one
or more of halo for example including —CF3, (iv) -OCj_3alkyl optionally substituted with one or more
o "alo, (v) -OC3-geycloalkyl, (vi) -CH2OH, (vii) -<COOR!, (viii) -CN and (ix) -NR10R11,
20
In one embodiment of this invention are compounds within the scope of Formula Ia

having structural Formula Ib:

_N
N
| D>—N—CHR’ o0
RZ !
X R6 5 -
R3 R
4 12
R Ib 7z | R
N3
4\R13

and the pharmaccutically acceptable salts, esters and solvates thereof wherein
25  RI12 s selected from the group consisting of -H and —F;

R13 is absent or is a substituent at the 3- or 4-position and is selected from the group consisting of (i) -F,

(i1) -Cl, (iii) —C1-3alky] optionally substituted with one or more of halo for example including —CF3,

(1v) -OC1.3alkyl optionally substituted with one or more of halo for example including ~OCHF?

and -OCF3, (v) -OC3.gcycloalkyl, (vi) -CH20H, (vii) -COORI, (viii) -CN and (ix) ~NR10R11; and the
30  remaining variables are as defined in Formula Ia. In a class of this embodiment, R13 is selected from the

group consisting of —F, -OCF3, -OCHF2, -CN, -CH3 and -OCH3, and in a sub-class R13 is -F,

-4 -




WO 2006/099735 PCT/CA2006/000432

In another class of this embodiment are compounds within the scope of Formula Ib

having the following structural Formula I:

R? /N-N
R3+‘< M 0.0
X" "N
ST
RS /
NG
R13

and the pharmaceutically acceptable salts, esters and solvates thereof wherein the variables present in
5 Formula I are as defined in Formula Ib.
In another embodiment of this invention are compounds within the scope of Formula Ia,

having structural Formula Ic:

~N
N
) ' \>*Y O @)
R X P
5
R, R
12
R L I R
Ic . 3
4\R13

and the pharmaceutically acceptable salts, esters and solvates thereof wherein
10 Y is selected from —S- and —O-;
R12 is selected from the group consisting of —~H and —F;

R13 is absent or is a substituent at the 3- or 4-position and is selected from the group consisting of (i) -F,
(i1) -C}, (iit) —Cj-3alkyl optionally substituted with one or more of halo for example including —-CF3,

(iv) -OC1.3alkyl optionally substituted with one or more of halo for example including -OCHF?7

15 and -OCF3, (v) -OC3.gcycloalkyl, (vi) -CH20H, (vii) -COOR], (viii) -CN and (ix) ~NR10R11; and the
remaining variables are as defined in Formula Ia. In a class of this embodiment, R13 is selected from the
group consisting of —F, -OCF3, -OCHF?, -CN, -CH3 and -OCH3, and in a sub-class R13 is -F.

In another embodiment of this invention are compounds of Formula la wherein A is

selected from the group consisting of:

20 a)a 5-membered aromatic ring containing (i) one or more carbon atoms, (ii) one hetcroatom selected
from oxygen and sulfur, and (iii) zero, one, two or three nitrogen atoms,
b) a 5-membered aromatic ring containing one or more carbon atoms and from one to four nitrogen

atoms,
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¢) a 6-membered aromatic ring containing carbon atoms and one, two or three nitrogen atoms, and

d) phenyl,

and wherein A is unsubstituted, mono- or di-substituted as described in Formula Ia. Tn a class of this
embodiment, A is unsubstituted, mono- or di-substituted as described in Formula Ia, and is selected from
the group consisting of thienyl, furanyl, oxazolyl, thiazolyl, tetrazolyl, pyridiny! and phenyl, and
particularly thiazolyl, pyridinyl and phenyl . In a sub-class of this embodiment, A is selected from
phenyl, optionally substituted at the 3- or 4-position with a substituent selected from —

F, -OCF3, -OCHF3, -CN, -CH3 and -OCH3, and optionally substituted at the 2-position with ~F. More
particularly, A is 4-fluoro-phenyl.

In another embodiment of this invention are compounds of Formula Ia, Ib, I¢ and I
wherein X is —S-. In another embodiment are compounds of Formula Ia, Ib, Ic and I wherein X is ~O-.

In another embodiment of this invention are compounds of Formula Ia wherein Y is
selected from ~NR6-CHR7 and -NR8-C(0)-. In a class of this embodiment Y is -NR6-CHR7-, and in a
sub-class Y is -NR6-CH2-. In another embodiment are compounds of Formula Ia wherein Y is selected
from -S-and —O-,

In another embodiment of this invention are compounds of Formula la wherein “---*is
a double bond,

In another embodiment of this invention are compounds of Formula la wherein R1 1s
sele *ed from -H and —C1.g alkyl. In a class of this embodiment, R! is selected from —H and ~CH3, and
in a further sub-class, R1 is -H.

In another embodiment of this invention are compounds of Formulas 1Ia, Ib, Ic and 1
wherein R2 is selected from the group consisting of -H, -OH , -F, -C].3alkyl, -OCH3, and -OC(O)CH3.
In a class of this embodiment, R2 is selected from —~H and —OH, and more particularly it is —OH.

In another embodiment of this invention are compounds of Formulas Ia, Ib, Ic and 1
wherein R3 is selected from the group consisting of -H, -Cj_galkyl, —C1_galkyl substituted with one or

more of fluoro, -C3-gcycloalkyl and phenyl. In a class of this embodiment, R3 is selected
from -CH3 -CHs, —C1-2alkyl substituted with fluoro particularly -CF3 and ~CF2CF3, and cyclopropyl.
In another embodiment of this invention are compounds of Formulas Ia, Ib, Ic and |
wherein R4 is selected from the group consisting of -H, -C]_galkyl, —C1.galkyl substituted with one or
more of fluoro, —Cj-galkyl substituted with R9, and -C3_gcycloalkyl. In a class of this embodiment, R4
is selected from -CH3, -C2Hs, —C1.2alkyl substituted with fluoro particularly -CF3 and ~CF2CF3,
cyclopropyl and -CH2COOC] 4alkyl.
In another embodiment of this invention are compounds of Formulas Ia, Ib, Ic and 1

wherein R3 and R4 together represent oxo, or R3 and R4 together with the carbon to which they are
attached represent a —C3-geycloalkyl ring.
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In another embodiment of this invention are compounds of Formulas Ia, Ib and Ic
wherein R5 is selected from —H, —CH3, -F and -Cl. In a class of this embodiment, R5 is selected from

—H and —CH3.

In another embodiment of this invention are compounds of Formulas Ia, Ib and I
wherein RO is selected from the group consisting of -H, ~CH3 and ~COCH3. In a class of this
embodiment, R6 is -H.

In another embodiment of this invention are compounds of Formulas Ia and Ib wherein
R7 is selected from the group consisting of —-H and ~C1.4 alkyl. In a subclass of this embodiment, R7 is
-H.

In another embodiment of this invention are compounds of Formula Ia wherein R8 is -H.

In another embodiment of this invention are compounds of Formulas Ia, Ib, Ic and I
wherein R9 is ~COOR], and particularly -COOC .galkyl.

In another embodiment of this invention are compounds of Formulas Ia, Ib, Ic and I
wherein R10 is selected from —H and ~C1-¢ alkyl.

In another embodiment of this invention are compounds of Formulas Ia, Ib, Ic and |
wherein R11 is selected from —H and —C1.¢ alkyl.

In another embodiment of this invention are compounds of Formulas Ia, Ib, Ic and ]
wherein Z is unsubstituted, mono- or di-substituted as described in Formula Ia and is selected from the
g wup vonsisting of phenyl, benzyl, pyridinyl, thiazolyl, dioxolanyl and tetrazolyl. In a class of this
embodiment, Z is unsubstituted, mono- or di-substituted and is selected from the group consisting of
phenyl, pyridinyl and thiazolyl.

Compounds of this invention include but are not limited to the following:
4-bromo-N-{[4-(4-fluorophenyl)-2-oxo-2H-chromen-7-ylJmethyl} -N-{5-[ 1-hydroxy-1-
(trifluoromethyl)propyl]-1,3,4-oxadiazol-2-yl} benzamide; M + 1= 646 and 648; prepared according to
methods A and B;
4-(4-fluorophenyl)-7-{[ {5-[ 1-hydroxy-1-(trifluoromethyl)propyl]-1,3,4-oxadiazol-2-
yl} (isopropyl)amino]methyl}-2 H-chromen-2-one; M + 1= 506; prepared according to method A and D;
7-[({5-[ 1-hydroxy-1-(trifluoromethyl)propyl]-1,3,4-oxadiazol-2-yl} amino)methyl]-4-(2-methyl-1,3-
thiazol-4-y1)-2 H-chromen-2-one; M + 1= 467; prepared according to method C and A;
4-(4-fluorophenyD-7-[({5-[1-hydroxy-1-(trifluoromethyl)propyl}-1,3,4-oxadiazol-2-yl }amino)methyl]-6-
methyl-2H-chromen-2-one; M + 1= 478§; prepared according to method C and A and B;
N-{[4-(4-fluorophenyl)-2-0x0-2 H-chromen-7-ylJmethyl } .N-{5-[1-hydroxy-1-(trifluoromethyl)propyl]-
1,3,4-oxadiazol-2-yl}acetamide; M + 1= 506; prepared according to method B and A;
4-(4-fluorophenyl)-7-({{5-(1-hydroxy-1-phenylethyl)-1,3,4-oxad1azol-2-ylJamino } methyl)-2 H-chromen-
2-one; M + 1=458; prepared according to method A and B;
4-(4-fluorophenyl)-7-[( {5-[2,2,2-trifluoro-1-hydroxy-1-(trifluoromethyl)ethyl]-1,3,4-oxadiazol-2-
yl}amino)methyl]-2H-chromen-2-one; M + 1= 504; prepared according to method A and B;
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4-(4-fluorophenyl)-7-[({5-[(15)-2,2,2-trifluoro-1-hydroxy-1-methylethyl]-1,3,4-0oxadiazol-2-
yl}amino)methyl]-2 H-chromen-2-one; M + 1= 450 ; prepared according to method A and B;
4-(4-fluorophenyl)-7-{[ {5-[ 1-hydroxy-1-(trifluoromethyl)propyl]-1,3,4-o0xadiazol-2-
yl}(methyl)amino]methyl}-2H-chromen-2-one; M + 1= 478 ; prepared according to method A and B;
4-(4-fluorophenyl)-7-[({5-[(1R)-2.2 2-trifluoro-1-hydroxy-1 -methylethyl]-1,3,4-oxadiazol -2-
yl}amino)methyl}-2H-chromen-2-one; M + 1= 450; ; prepared according to method A and B;
3-{7-[({5-[1-hydroxy-1-(triflucromethyl)propyl]-1,3,4-oxadiazol-2-yl} amino)methyl]-2-oxo-2 H-
chromen-4-yl} benzonitrile; M + 1= 471; ; prepared according to method A and B;
4-(4-fluorophenyl)-7-({[5-(2,2,3,3,3-pentafluoro-1-hydroxy-1-methylpropy!)-1,3 4-oxadiazol-2-
yl]Jamino}methyl)-2H-chromen-2-one; M + 1= 500 ; prepared according to method A and B;
4-(4-fluorophenyl)-7-({[5-(1-hydroxycyclopentyl)-1,3,4-oxadiazol-2-ylJamino} methyl)-2 H-chromen-2-
one; M + 1= 422 ; prepared according to method A and B;
(R)-6-fluoro-4-(4-fluorophenyl)-7-[({5-[1-hydroxy-1-(trifluoromethyl)propyl]-1,3,4-oxadiazol-2-
yl}amino)methyl]-2//-chromen-2-one; ( M+1=464; (R)-isomer in DMSO-dq: 8.57 (t, 1H), 7.68-7.63 (m,
2H), 7.53 (d, 1H), 7.42 (apparent t, 2H), 7.26 (s, 1H), 7.18 (d, 1H), 6.53 (s, 1), 4.55 (d, 2H), 2.15-2.05 (m,
1H), 2.01-1.94 (m, 1H), 0.91 (t, 3H); prepared according to method A and B and separation on CHIRAL
PAK AD slow eluting;

(8)-6-fluoro-4-(4-fluorophenyl)-7-[({5-{ 1-hydroxy-1-(trifluoromethyl)propyl]-1,3,4-oxadiazol-2-

y1} a.ainv)methyl]-2H-chromen-2-one; M+1= 464; (S)-isomer in acetone-dg: 7.70-7.65 (m, 2H), 7.58-
7.52 (m, 2H), 7.39 (apparent t, 2H), 7.23 (d, 1H), 6.42 (s, 1H), 6.10 (br s, 1H), 4.73 (d, 2H), 2.26-2.17
(m, 1H), 2.14-2.03 (m, 1H), 0.97 (t, 3H); prepared according to method A and B and separation on
CHIRAL PAK AD fast eluting;

6-chloro-4-(4-fluorophenyl)-7-[({5-[ 1-hydroxy-1-(trifluoromethyl)propyl]-1,3,4-oxadiazol-2-
yl}amino)methyl]-2H-chromen-2-one; M + 1= 498; prepared according to method A and B;
6-fluoro-4-(4-fluoropheny!)-7-[( {5-[1-hydroxy-1-(trifluoromethyl)propyl}-1,3,4-oxadiazol-2-
yl}amino)methyl]-2H-chromen-2-one; M + 1= 482 for the racemate; prepared according to method A and
B;

4-(4-fluorophenyl)-7-[({5-[hydroxy(phenyl)methyl]-1,3,4-oxadiazol-2-yl} amino)methyl]-2H-chromen-2-
one; M + 1= 444, prepared according to method A and B;
7-({[51-ethyl-1-hydroxypropyl)-1,3.4-oxadiazol-2-yl Jamino} methyl)-6-fluoro-4-(4-flucrophenyl)-2 H-
chromen-2-one; M + 1= 442; prepared according to method A and B;
4-(4-fluorophenyl)-7-({[5-(1-hydroxy-1-methylpropyl)-1,3,4-oxadiazol-2-ylJamino} methyl)-2H-chromen-
2-one; M + 1= 410; prepared according to method A and B;
7-({[5-(1-ethylpropyl)-1,3,4-0xadiazol-2-ylJamino} methyl)-4-(4-fluorophenyl)-2 H-chromen-2-one; M +
1= 408; prepared according to method A and B;
4-[3-(difluoromethoxy)phenyl]-7-({[5-(1-cthyl-1-hydroxypropyl)-1,3,4-oxadiazol-2-yl Jamino } methyl)-
2H-chromen-2-one; M + 1=472; prepared according to method A and B;
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4-(4-fluorophenyl)-7-[({5-[ 1-hydroxy-1-(trifluoromethyl)propyl]-1,3,4-oxadiazol-2-yl } amino)methyl]-
2H-chromen-2-one; M + 1= 464 (racemic); prepared according to method A and B;
(+)-4-(4-fluorophenyl)-7-[({5-[1-hydroxy-1-(trifluoromethyl)propyl]-1,3,4-0xadiazol-2-
yl}amino)methyl]-2H-chromen-2-one; M + 1= 464; prepared according to method A and B and
separation on CHIRAL PAK AD slow eluting, see example 7;

(-)-4-(4-fluorophenyl)-7-[( {5-[ 1-hydroxy-1-(trifluoromethyl)propyl]-1,3,4-oxadiazol-2-yl } amino)methyl]-
2H-chromen-2-one; M + 1= 464; prepared according to method A and B and separation on CHIRAL
PAK AD fast eluting, see example 7;

7-({[5-(1-ethyl-1-hydroxypropyl)-1,3,4-oxadiazol-2-yl]amino } methyl)-4-[ 3-(trifluoromethoxy)phenyl]-
2H-chromen-2-one; M + 1= 490; prepared according to method A and B;
6-chloro-7-({[5-(1-ethyl-1-hydroxypropyl)-1,3,4-0xadiazol-2-ylJamino} methyl)-4-phenyl-2 H-chromen-2-
one; M + 1= 440; prepared according to method A and B;
7-({[5-(1-ethyl-1-hydroxypropyl)-1,3,4-oxadiazol-2-ylJamino } methyl)-4-(3-methylphenyl)-2 H-chromen-
2-one; M + 1= 420; prepared according to method C and B;
7-(1-{[5-(1-ethyl-1-hydroxypropyl)-1,3,4-oxadiazol-2-yl]Jamino} ethyl)-4-(4-fluorophenyl)-2 H-chromen-
2-one; M + 1= 438; prepared according to method A and B;
7-({[5-(1-ethyl-1-fluoropropyl)-1,3,4-oxadiazol-2-yl]amino } methyl)-4-(4-fluorophenyl)-2 H-chromen-2-
one; M + 1= 426; prepared according to method A and B;

7- . .(5-cyclobutyl-1,3,4-oxadiazol-2-yl)amino]methyl } -4-(4-fluorophenyl)-2 H-chromen-2-one; M + 1=
392; prepared according to method A and B;

7-{[(5-cyclopentyl-1,3,4-0xadiazol-2-yl)amino]methyl} -4-(4-fluorophenyl)-2 H-chromen-2-one; M + 1=
406; prepared according to method A and B;
7-({[5-(1-ethyl-1-hydroxypropyl)-1,3,4-0xadiazol-2-yl Jamino } methyl)-4-(4-fluorophenyl)chroman-2-one;
M + 1= 426; prepared according to method A and B;
7-{[[5-(1-cthyl-1-hydroxypropyl)-1,3,4-oxadiazol-2-yl |(methyl)amino]methyl} -4-(4-fluorophenyl)-2H-
chromen-2-one; M + 1= 438; prepared according to method A and B;
7-({[5-(1-ethyl-1-hydroxypropyl)-1,3,4-0xadiazol-2-ylJamino } methy!)-4-(3-fluorophenyl)-2 H-chromen-
2-one; M + 1= 424; prepared according to method A and B;
4-(2,4-difluorophenyl)-7-({[5-(1-ethyl-1-hydroxypropyl)-1,3,4-oxadiazol-2-yl Jamino} methyl)-2 H-
chromen-2-one; M - 1= 440; prepared according to method A and B;
7-({[5-(1-ethyl-1-hydroxypropyl)-1,3,4-oxadiazol-2-ylJamino} methyl)-4-(3-methoxyphenyl)-2H-
chromen-2-one; M + 1= 436; prepared according to method A and B;
7-({[5-(1-ethyl-1-hydroxypropyl)-1,3,4-oxadiazol-2-yl Jamino } methyl)-4-(4-methoxyphenyl)-2 -
chromen-2-one; M + 1= 436, prepared according to method A and B;
7-({[5-(1-ethyl-1-hydroxypropyl)-1,3,4-oxadiazol-2-ylJamino} methyl)-4-phenyl.2 H-chromen-2-one; M +
1= 406; prepared according to method A and B;
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7-[({5-[dicyclopropyl(hydroxy)methyl]-1,3,4-oxadiazol-2-yl}amino)methyl]-4(4-fluorophenyl)-2 H-
chromen-2-one; M + 1= 448; prepared according to method A and B;
7-{[5-(1-ethyl-1-hydroxypropyl)-1,3 4-oxadiazol-2-ylJamino } methyl)-4-(4-fluorophenyl)-2 H-chromen-
2-one; M + 1= 424; prepared according to method A and B;
N-[5-(1-ethyl-1-hydroxypropyl)-1,3,4-oxadiazol-2-y1]-N-{[4-(4-fluorophenyl)-2-0x0-2H-chromen-7-
yl]methyl}acetamide; M + 1= 466; prepared according to method A;
7-({[5-(1-ethyl-1-hydroxypropyl)-1,3.4-thiadiazol-2-yl]Jamino } methyl)-4 (4-fluorophenyl)-2 H-chromen-
2-one; M + 1= 440; prepared according to method B and D,
7-{[(5-tert-butyl-1,3 4-thiadiazol-2-yl)amino]methyl } 4-(4-fluorophenyl)-2 H-chromen-2-one; M - 1=
408; prepared according to method B;
7-({5-[dicyclopropyl(hydroxy)methyl]-1,3,4-thiadiazol-2-yl} thio)-4-pyridin-3-yl-2H-chromen-2-one; M +
1= 450, prepared according to method C and E;
7-({5-[dicyclopropyl(hydroxy)methyl]-1,3 4-thiadiazol-2-yl} thio)-4-(4-fluorophenyl)-2 H-chromen-2-one;
M + 1= 467; prepared according to method C and E;
7-4[5-(1-ethyl-1-hydroxypropyl)-1,3,4-thiadiazol-2-yl]thio}-4-(4-fluorophenyl)-2H-chromen-2-one; M +
1= 443; prepared according to method C and E;
and the pharmaceutically acceptable salts, esters and solvates thereof, where appropriate.

The compounds of this invention, including compounds referenced as those of “Formula
L” “Vormula Ia,” “Formula Ib,” “Formula I¢” or any other generic structural formulas used herein to
describe the compounds of this invention, are intended to encompass compounds falling within the scope
of each of these structural formulas including pharmaceutically acceptable salts, esters and solvates
thereof where such salts, esters and solvates are possible. The term "pharmaceutically acceptable salts”
refers to salts prepared from pharmaceutically acceptable non-toxic bases, such as for example, a sodium
salt which could be prepared using NaOH. Pharmaceutically acceptable esters of available hydroxy or
carboxylic acid groups can optionally be formed as well. Examples of pharmaceutically acceptable
esters include, but are not limited to, -C| 4 alkyl and -C14 alkyl substituted with phenyl-,
dimethylamino- and acetylamino.

Some of the compounds described herein contain one or more asymmetric (chiral)
centers and may thus exist as racemic mixtures and optical isomers including enantio-enriched
mixtures, single enantiomers, diastereomers and mixtures of diastereomers. The present invention is
meant to comprehend all such possible enantiomers and diastereomers as well as their racemic and
resolved, enantiomerically pure and substantially pure forms, and pharmaceutically acceptable salts
thereof. Furthermore, some of the crystalline forms of compounds of the present invention may exist
as polymorphs and as such are intended to be included in the present invention. In addition, some of
the compounds of the instant invention may form solvates with water or common organic solvents.

Such solvates and hydrates are likewise encompassed within the scope of this invention. Some of the
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compounds described herein contain olefinic double bonds. The invention includes both E and Z \b
geometric 1somers.

Compounds of this invention may be separated into their individual diastereoisomers by,
e.g., fractional crystallization from suitable solvents, e.g., methylene chloride/hexanes or EtOAc/hexanes,
or via chiral chromatography using an optically active stationary phase. Absolute stercochemistry may
be determined by X-ray crystallography of crystalline products or crystalline intermediates which are
derivatized, if necessary, with a reagent containing a stercogenic center of known configuration,
Alternatively, any stercoisomer of a compound of this invention may be obtained by stereospecific
synthesis using optically pure starting materials or reagents of known absolute configuration.

As used herein "alkyl” is intended to include both branched- and straight-chain saturated
aliphatic hydrocarbon groups having the specified number of carbon atoms, e.g., methyl (Me), ethyl (Et),
n-propyl (Pr), n-butyl (Bu), n-pentyl, n-hexyl, and the isomers thereof such as isopropyl (i-Pr), isobutyl
(i-Bu), secbutyl (s-Bu), tertbutyl (t-Bu), isopentyl, isohexyl and the like. “Cycloalkyl” means a
monocyclic saturated carbocyclic ring, having the specified number of carbon atoms, e.g., 3,4, 5 or 6
carbon atoms. Examples of cycloalkyl include cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl.

The term "Cp-galkenyl” as used herein, refers to a straight or branched 2-6 carbon chain
with at least one carbon-carbon double bond. Examples of alkenyl include, but are not limited to, vinyl
(-CH=CH3), allyl, isopropenyl, pentenyl, hexenyl, heptenyl, 1-propenyl, 2-butenyl, 2-methyl-2-butenyl,
at.] the like. The term "Cs_7 cycloalkenyl” as used herein means a non-aromatic monocyclic ring having
from S to7 carbon atoms in the ring with at least one carbon-carbon double bond.

Within the definition of variables above, R3 and R4 can be joined together with the
carbon to which they are attached to form a —C5-7cycloalkenyl ring wherein there is no double bond at
the C-1 position in the ring. The C-1 position is intended to be the ring carbon in the cycloalkeny! ring
that is bonded to the core oxadiazolyl or thiadiazolyl ring in the generic structural formulas depicted
herein. In this situation, C-1 is also bonded to R2. This is illustrated below using the example where R3
and R4 are joined together with the carbon to which they are attached to form a 3,4-cyclopentenyl ring,
see (a):

() %

~— C-1
RZ
The term “optionally substituted” means “unsubstituted or substituted,” and therefore,

the generic structural formulas described herein encompasses compounds containing the specified

optional substituent as well as compounds that do not contain the optional substituent. For example, the
phrase “-C(O)phenyl optionally substituted with —C]-4 alkyl” encompasses unsubstituted -C(O)phenyl
and -C(O)pheny] substituted with ~C14 alkyl. Each variable is independently defined each time it
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occurs within the generic structural formula definitions. For example, when R9 is -CRIR10H, R! is
independently selected at each occurrence and each R1 can be the same or different.

Use of the term “substituted” is intended to encompass mono- and poly-substitution on
the specified moiety, unless otherwise specified. A mono-substituted moiety has one substituent, while a
poly-susbtituted moiety has more than one substituent wherein each carbon atom, as well as heteroatom
such as nitrogen if present, that is available for substitution in the moiety may independently be
unsubstituted, mono- or poly-substituted and which results in the creation of a stable structure. For
example, “~C]-galkyl optionally substituted with fluoro” includes -CH3, -CH2F, -CHF?7 and -CF3.

The terms “halo” or “halogen” are meant to include fluoro, chloro, bromo and iodo,
unless otherwise noted. Fluoro and chloro are preferred, and fluoro is most preferred.

Examples of 5-membered aromatic rings within the definitions of A and Z include but
are not limited to thienyl, furanyl, oxazolyl, thiazolyl, pyrrolyl, pyrazolyl, imidazolyl, and tetrazolyl,

represented by the structural formulas below:

b/ b/ "\N/ kN/

=\ =N, NN HN-N,
—_ —_ NH '

%/NH ~_NH e — N

N

Examples of 6-membered aromatic rings comprised of carbon and one, two or three
of -N- within the definition of A and Z include but are not limited to pyridinyl, pyrimidinyl, pyrazinyl
and triazinyl represented by the structural formulas below:

\ N\ N\ N\
oo 0y Oy

The ability of the compounds of this invention to inhibit biosynthesis of the leukotrienes
makes them useful for preventing or reversing the symptoms induced by the leukotrienes in a human
subject. This inhibition of the mammalian biosynthesis of leukotrienes indicates that the compounds and
pharmaceutical compositions thereof are useful to treat, prevent, or ameliorate atherosclerosis in
mammals, and especially in humans. Therefore, the compounds of this invention can be used for the
treatment of atherosclerosis comprising administering a therapeutically effective amount of a compound
of this invention to a patient in need of such treatment. A further aspect of this invention involves a
method for preventing or reducing the risk of developing atherosclerosis, comprising administering a
prophylactically effective amount of a compound of this invention to a patient in need of such treatment.
Atherosclerosis is characterized by the deposition of atheromatous plaques containing cholesterol and

lipids on the innermost layer of the walls of large and medium-sized arteries. Atherosclerosis
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encompasses vascular diseases and conditions that are recognized and understood by physicians \
practicing in the relevant fields of medicine. Atherosclerotic cardiovascular disease including restenosis
following revascularization procedures, coronary heart disease (also known as coronary artery disease or
ischemic heart disease), cerebrovascular disease including multi-infarct dementia, and peripheral vessel
disease including erectile dysfunction, are all clinical manifestations of atherosclerosis and are therefore
encompassed by the terms "atherosclerosis” and "atherosclerotic disease.”

A compound of the instant invention may be administered to prevent or reduce the risk
of occurrence, or recurrence where the potential exists, of a coronary heart disease (CHD) event, a
cerebrovascular event, and/or intermittent claudication. Coronary heart discase events are intended to
include CHD death, myocardial infarction (i.c., a heart attack), and coronary revascularization
procedures. Cerebrovascular events are intended to include ischemic or hemorthagic stroke (also known
as cerebrovascular accidents) and transient ischemic attacks, Intermittent claudication is a clinical
manifestation of peripheral vessel disease. The term "atherosclerotic disease event” as used herein is
intended to encompass coronary heart disease events, cerebrovascular events, and intermittent
claudication. It is intended that persons who have previously experienced one or more non-fatal
atherosclerotic disease events are those for whom the potential for recurrence of such an event exists.

Accordingly, the instant invention also provides a method for preventing or reducing the
risk of a first or subsequent occurrence of an atherosclerotic disease event comprising the administration
of .. pophylactically effective amount of a compound of this invention to a patient at risk for such an
event. The patient may already have atherosclerotic disease at the time of administration, or may be at
risk for developing it.

The method of this invention serves to prevent or slow new atherosclerotic lesion or
plaque formation, and to prevent or slow progression of existing lesions or plaques, as well as to cause
regression of existing lesions or plaques. Accordingly, one aspect of this invention involves a method for
halting or slowing the progression of atherosclerosis, including halting or slowing atherosclerotic plaque
progression, comprising administering a therapeutically effective amount of a compound of this
invention to a patient in need of such treatment. This method also includes halting or slowing progression
of atherosclerotic plaques existing at the time the instant treatment is begun (i.e., “existing
atherosclerotic plaques™), as well as halting or slowing formation of new atherosclerotic plaques in
patients with atherosclerosis.

Another aspect of this invention involves a method for regression of atherosclerosis,
including regression of atherosclerotic plaques existing at the time the instant treatment is begun,
comprising administering a therapeutically effective amount of a compound of this invention to a patient
in need of such treatment.

Another aspect of this invention involves a method for preventing or reducing the risk of
atherosclerotic plaque rupture comprising administering a prophylactically effective amount of a

compound of this invention to a patient in need of such treatment. Another aspect of this invention
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involves a method for treating, preventing, or ameliorating angina and/or myocardial ischemia,
comprising administering a therapeutically or prophylactically effective amount, as appropriate, of a
compound of this invention to a patient in need of such treatment.

Additionally, the activity of the instant compounds as leukotriene biosynthesis inhibitors
makes them useful for treating, preventing, or ameliorating:1) pulmonary disorders including diseases
such as asthma, chronic bronchitis, and related obstructive airway diseases, 2) allergies and allergic
reactions such as allergic rhinitis, contact dermatitis, allergic conjunctivitis, and the like, 3) inflarnmation
such as arthritis or inﬂarhmatory bowel disease, 4) pain, 5) skin disorders such as atopic eczema, and the
like, 6) cardiovascular disorders such hypertension, platelet aggregation and the like, 7) renal
insufficiency arising from ischaemia induced by immunological or chemical (cyclosporin) etiology and
8) migraine or cluster headache, 9) ocular conditions such as uveitis, 10) hepatitis resulting from
chemical, immunological or infectious stimuli, 11) trauma or shock states such as burn injuries,
endotoxemia and the like, 12) allograft rejection, 13) prevention of side effects associated with
therapeutic administration of cytokines such as Interleukin II and tumor necrosis factor, 14) chronic lung
diseases such as cystic fibrosis, bronchitis and other small- and large-airway diseases, 15) cholecystitis,
16) multiple sclerosis, 17) proliferation of myoblastic leukemia cells and 18) acne.

Thus, the compounds of the present invention may also be used to treat or prevent
mammalian (especially, human) disease states such as erosive gastritis; erostve esophagitis; diarrhea;
cercwial spasm; premature labor; spontaneous abortion; dysmenorrhea; ischemia; noxious agent-induced
damage or necrosis of hepatic, pancreatic, renal, or myocardial tissue; liver parenchymal damage caused
by hepatoxic agents such as CCl4 and D-galactosamine; ischemic renal failure; disease-induced hepatic
damage; bile salt induced pancreatic or gastric damage; trauma- or stress-induced cell damage; and
glycerol-induced renal failure. Leukotriene biosynthesis inhibitors also act as inhibitors of tumor
metastasis and exhibit cytoprotective action.

The cytoprotective activity of a compound may be observed in both animals and man by
noting the increased resistance of the gastrointestinal mucosa to the noxious effects of strong irritants, for
example, the ulcerogenic effects of aspirin or indomethacin. In addition to lessening the effect of non-
steroidal anti-inflammatory drugs on the gastrointestinal tract, animal studies show that cytoprotective
compounds will prevent gastric lesions induced by oral administration of strong acids, strong bases,
cthanol, hypertonic saline solutions, and the like. Two assays can be used to measure cytoprotective
ability. These assays are: (A) an ethanol-induced lesion assay and (B) an indomethacin-induced ulcer
assay and are described in EP 140,684. In particular, the compounds of the invention would be useful to
reduce the gastric erosion caused by co-admimistration of a cyclooxygenase-Z selective inhibitor such as
rofecoxib (VIOXX®), etoricoxib (ARCOXIA™), celecoxib (CELEBREX®) and valdecoxib
(BEXTRA™), and low-dose aspirin.

In addition, the compounds of this invention can also be used for the treatment of chronic

obstructive pulmonary disease (COPD). As described in 8. Kilfeather, Chest, 2002, vol 121, 197, airway
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neutrophilia in COPD patients is believed to be a contributing source of inflammation and is associated
with airway remodeling. The presence of neutrophils is mediated in part by LTB4, and treatment with the
instant compounds could be used to reduce neutrophilic inflammation in patients with COPD.

Furthermore, the compounds of this invention could be used for the treatment of
Alzheimer’s disease; sce Manev, H. and Manev, R., “5-Lipoxygenase (ALOX3) and FLAP (ALOX5AF)
gene polymorphisms as factors in vascular pathology and Alzheimer’s disease,” Medical Hypotheses
(2006) 66, p. 501-503.

The term “patient” includes mammals, especially humans, who use the instant active
agents for the prevention or treatment of a medical condition. Administering of the drug to the patient
includes both self-administration and administration to the patient by another person. The patient may be
in need of treatment for an existing disease or medical condition, or may desire prophylactic treatment to
prevent or reduce the risk for diseases and medical conditions affected by inhibition of leukotriene
biosynthesis.

The term "therapeutically effective amount” is intended to mean that amount of 2 drug or
pharmaceutical agent that will elicit the biological or medical response of a tissue, a system, animal or
human that is being sought by a researcher, veterinarian, medical doctor or other clinician. The term
"prophylactically effective amount” is intended to mean that amount of a pharmaceutical drug that will
prevent or reduce the risk of occurrence of the biological or medical event that is sought to be prevented
in: issue, a system, animal or human by a researcher, veterinarian, medical doctor or other clinician,

The magnitude of prophylactic or therapeutic dose of a compound of this invention will,
of course, vary with the nature of the severity of the condition to be treated and with the particular
compound and its route of administration. It will also vary according to the age, weight and response of
the individual patient. In general, the daily dose range for anti-asthmatic, anti-inflammatory, anti-allergic
or anti-atherosclerotic use and generally, uses other than cytoprotection, lie within the range of from
about 0.001 mg to about 100 mg per kg body weight of a mammal, preferably 0.01 mg to about 10 mg per
kg, and most preferably 0.1 to 1 mg per kg, in single or divided doses. On the other hand, it may be
necessary to use dosages outside these limits in some cases. . As examples, the total daily dosage amount
may be selected from, but not limited to, 1 mg, 5 mg, 10 mg, 15 mg, 20 mg, 25 mg, 50 mg, 75 mg, 100
mg, 125 mg, 150 mg, 200 mg and 250 mg in single or divided daily doses.

In the case where an oral composition is employed, a suitable dosage range for anti-
asthmatic, anti-inflammatory, anti-allergic or anti-atherosclerotic use is, €.g., from about 0.01 mg to
about 100 mg of a compound of this invention per kg of body weight per day, preferably from about 0.1
mg to about 10 mg per kg and for cytoprotective use from 0.1 mg to about 100 mg (preferably from about
1 mg to about 100 mg and more preferably from about 10 mg to about 100 mg) of a compound of this
invention per kg of body weight per day.

For use where a composition for intravenous administration is employed, a suitable

dosage range for anti-asthmatic, anti-inflammatory, anti-atherosclerotic or anti-allergic use is from about
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0.001 mg to about 25 mg (preferably from 0.01 mg to about 1 mg) of a compound of this invention per kg
of body weight per day and for cytoprotective use from about 0.1 mg to about 100 mg (preferably from
about 1 mg to about 100 mg and more preferably from about 1 mg to about 10 mg) of a compound of this
invention per kg of body weight per day.

For the treatment of diseases of the eye, ophthalmic preparations for ocular
administration comprising 0.001-1% by weight solutions or suspensions of the compounds of this
invention in an acceptable ophthalmic formulation may be used.

The exact amount of a compound of this invention to be used as a cytoprotective agent
will depend on, inter alia, whether it is being administered to heal damaged cells or to avoid future
damage, on the nature of the damaged cells (¢.g., gastrointestinal ulcerations vs. nephrotic necrosis), and
on the nature of the causative agent. An example of the use of a compound of this invention in avoiding
future damage would be co-administration of a compound of this invention with an NSAID that might
otherwise cause such damage (for example, indomethacin). For such use, the compound of this invention
is administered from 30 minutes prior up to 30 minutes after administration of the NSAID. Preferably it
is administered prior to or simultancously with the NSAID, (for example, in a combination dosage form).

The pharmaceutical compositions of the present invention comprise a compound of this .
invention as an active ingredient and a pharmaceutically acceptable carrier and optionally other
therapeutic ingredients. Any suitable route of administration may be employed for providing a mammal,
esp. ..ally 2 human with an effective dosage of a compound of the present invention. For example, oral,
rectal, topical, parenteral, ocular, pulmonary, nasal, and the like may be employed. Dosage forms
include tablets, troches, dispersions, suspensions, solutions, capsules, creams, ointments, aerosols, and
the like. For use in treating or preventing atherosclerosis and related disease events, oral formulation is
preferred.

The compositions include compositions suitable for oral, rectal, topical, parenteral
(including subcutaneous, intramuscular, and intravenous), ocular (ophthalmic), pulmonary (nasal or
buccal inhalation), or nasal administration, although the most suitable route in any given case will
depend on the nature and severity of the conditions being treated and on the nature of the active
ingredient. They may be conveniently presented in unit dosage form and prepared by any of the methods
well-known 1n the art of pharmacy. .

For administration by inhalation, the compounds of the present invention are

conveniently delivered in the form of an aerosol spray presentation from pressurized packs or nebulisers.
The compounds may also be delivered as powders which may be formulated and the powder composition
may be inhaled with the 2id of an insufflation powder inhaler device. The preferred delivery system for
inhalation is a metered dose inhalation (MDI) aerosol, which may be formulated as a suspension or
solution of a compound of this invention in suitable propellants, such as flucrocarbons or hydrocarbons.
Suitable topical formulations of a compound of this invention include transdermal

devices, aerosols, creams, ointments, lotions, dusting powders, and the like.
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In practical use, the compounds of this invention can be combined as the active
ingredient in intimate admixture with a pharmaceutical carrier according to conventional pharmaceutical
compounding techniques. The carrier may take a wide variety of forms depending on the form of
preparation desired for administration, e.g., oral or parenteral (including intravenous). In preparing the
compositions for oral dosage form, any of the usual pharmaceutical media may be employed, such as, for
example, water, glycols, oils, alcohols, flavoring agents, preservatives, coloring agents and the like in the
case of oral liquid preparations, such as, for example, suspensions, elixirs and solutions; or catriers such
as starches, sugars, microcrystalline cellulose, diluents, granulating agents, lubricants, binders,
disintegrating agents and the like in the case of oral solid preparations such as, for example, powders,
capsules and tablets, with the solid oral preparations being preferred over the liquid preparations.
Because of their ease of administration, tablets and capsules represent the most advantageous oral dosage
unit form in which case solid pharmaceutical carriers are obviously employed. If desired, tablets may be
coated by standard aqueous or nonaqueous techniques.

In addition to the common dosage forms set out above, the compounds of this invention
may also be administered by controlled release means and/or delivery devices such as those described in
U.S. Patent Nos. 3,845,770; 3,916,899; 3,536,809; 3,598,123; 3,630,200; 4,008,719; and 5,366,738 the
disclosures of which are hereby incorporated herein by reference.

Pharmaceutical compositions of the present invention suitable for oral administration
mw, be presented as discrete units such as capsules, cachets or tablets, each containing a predetermined
amount of the active ingredient, as a powder or granules or as a solution or a suspension in an aqueous
liquid, a non-aqueous liquid, an oil-in-water emulsion or a water-in-oil liquid emulsion. Such
compositions may be prepared by any of the methods of pharmacy but all methods include the step of
bringing into association the active ingredient with the carrier which constitutes one or more necessary
ingredients. In general, the compositions are prepared by uniformly and intimately admixing the active
ingredient with liquid carriers or finely divided solid carriers or both, and then, if necessary, shaping the
product into the desired presentation. For example, a tablet may be prepared by compression or molding,
optionally with one or more accessory ingredients. Compressed tablets may be prepared by compressing
in a suitable machine, the active ingredient in a free-flowing form such as powder or granules, optionally
mixed with a binder, lubricant, inert diluent, surface active or dispersing agent. Molded tablets may be
made by molding in a suitable machine, a mixture of the powdered compound moistened with an inert
liquid diluent. Desirably, each tablet, cachet or capsule contains from about 1 mg to about 500 mg of the
active ingredient. The following are examples of representative pharmaceutical dosage forms for the

compounds of this mvention:

Injectable Suspension (1. M.) mg/ml
Compound of Formula Ia 10
Methyleellulose 5.0
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Tween 80 0.5
Benzyl alcohol 9.0
Benzalkonium chloride 1.0

Water for injection to a total volume of 1 ml

Tablet mg/tablet
Compound of Formula Ia 25
Microcrystalline Cellulose 415
Providone 14.0
Pregelatinized Starch 43.5
Magnesium Stearate 2.5
500
Capsule mg/capsule
Compound of Formula [a 25
Lactose Powder 573.5
Magnesium Stearate 1.5
600
Aerosol Per canister
Compound of Formula Ia 24 mg
Lecithin, NF Liquid Concentrate 1.2mg
Trichlorofluoromethane, NF 4,025 gm
Dichlorodifluoromethane, NF 12.15 gm

The instant invention also encompasses a process for preparing a pharmaceutical
composition comprising combining a compound of this invention with a pharmaceutically acceptable
carrier. Also encompassed is the pharmaceutical composition which is made by combining a compound
of this invention with a pharmaceutically acceptable carrier.

A therapeutically effective amount of a compound of this invention can be used for the
preparation of a medicament useful for treating or preventing any of the medical conditions described
herein, in dosage amounts described herein, For example, a compound of this invention can be used for
the preparation of a medicament useful for the treatment of asthma, allergies and allergic conditions,
inflammation, COPD or erosive gastritis, Additionally, the medicament may be useful for preventing or
reducing the risk of developing atherosclerotic disease, halting or slowing the progression of

atherosclerotic disease once it has become clinically manifest, and preventing or reducing the risk of a
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,,‘/f
first or subsequent occurrence of an atherosclerotic disease event. The medicament comprised of a (\/
compound of this invention may also be prepared with one or more additional active agents, such as
those described below,

One or more additional active agents may be used in combination with the compounds of
this invention in a single dosage formulation, or the active agents of the combination may be
administered to the patient in separate dosage formulations, which allows for concurrent or sequential
administration of the active agents.

In addition to the compounds of this invention, the pharmaceutical compositions of the
present invention can also contain other active agents (i.e., ingredients), such as cyclooxygenase
inhibitors, non-steroidal anti-inflammatory drugs (NSAIDs), peripheral analgesic agents such as
zomepirac diflunisal and the like. The weight ratio of the compound of this invention to the second
active ingredient may be varied and will depend upon the effective dose of each ingredient. Generally,
an effective dose of each will be used. Thus, for example, when a compound of this invention is
combined with an NSAID the weight ratio of the compound of said compound to the NSAID will
generally range from about 1000:1 to about 1:1000, preferably about 200:1 to about 1:200.
Combinations of a compound of this invention and other active ingredients will generally also be within
the aforementioned range, but in each case, an effective dose of each active ingredient should be used.

NSAIDs can be characterized into five groups: (1) propionic acid derivatives; (2) acetic
ac.. derivatives; (3) fenamic acid derivatives; (4)oxicams; and (5)biphenylcarboxylic acid derivatives;
or a pharmaceutically acceptable salt thereof.

The propionic acid derivatives which may be used comprise: alminoprofen,
benoxaprofen, bucloxic acid, carprofen, fenbufen, fenoprofen, fluprofen, flurbiprofen, ibuprofen,
indoprofen, ketoprofen, miroprofen, naproxen, oxaprozin, pirprofen, prano-profen, suprofen, tiaprofenic
acid, and tioxaprofen. Structurally related propionic acid derivatives having similar analgesic and anti-
inflammatory properties are also intended to be included in this group. Thus, "propionic acid
derivatives" as defined herein are non-narcotic analgesics/non-steroidal anti-inflammatory drugs having a
free -CH(CH3)COOH or -CH2CH2COOH group (which optionally can be in the form of a
pharmaceutically acceptable salt group, e.g., -CH(CH3)COO"Na®t or -CH2CH2COO"Na™), typically
attached directly or via a carbonyl function to a ring system, preferably to an aromatic ring system.

The acetic acid derivatives which may be used comprise: indomethacin, which is a
preferred NSAID, acemetacin, alclofenac, clidanac, diclofenac, fenclofenac, fenclozic acid, fentiazac,
furofenac, ibufenac, isoxepac, oxpinac, sulindac, tiopinac, tolmetin, zidometacin, and zomepirac,
Structually related acetic acid derivatives having similar analgesic and anti-inflammatory properties are

also intended to be encompassed by this group. Thus, "acetic acid derivatives" as defined herein are non-
narcotic analgesics/non-steroidal anti-inflammatory drugs having a free -CH2COOH group (which

optionally can be in the form of a pharmaceutically acceptable salt group, e.g., -CH2COO"Nat), typically

attached directly to a ring system, preferably to an aromatic or heteroaromatic ring system.
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The fenamic acid derivatives which may be used comprise: flufenamic acid,
meclofenamic acid, mefenamic acid, niflumic acid and tolfenamic acid. Structurally related fenamic acid
derivatives having similar analgesic and anti-inflammatory properties are also intended to be
encompassed by this group. Thus, "fenamic acid derivatives" as defined herein are non-narcotic

analgesics/non-steroidal anti-inflammatory drugs which contain the basic structure:

Q=0

CO,H

which can bear a variety of substituents and in which the free -COOH group can be in the form of a
pharmaceutically acceptable salt group, e.g., -COONa™.

The biphenylcarboxylic acid derivatives which can be used comprise: diflunisal and
flufenisal. Structurally related biphenyl-carboxylic acid derivatives having similar analgesic and anti-
inflammatory properties are also intended to be encompassed by this group. Thus, "biphenylcarboxylic
acid derivatives" as defined herein are non-narcotic analgesics/non-steroidal anti-inflammatory drugs

which contain the basic structure:

COOH

which can bear a variety of substituents and in which the free «COOH group can be in the form of a
pharmaceutically acceptable salt group, e.g., -COO™Na*.

The oxicams which can be used in the present invention comprise: isoXicam, piroxicam,
sudoxicam and tenoxican. Structurally related oxicams having similar analgesic and anti-inflammatory
properties are also intended to be encompassed by this group. Thus, "oxicams" as defined herein are

non-narcotic analgesics/non-steroidal anti-inflammatory drugs which have the general formula:

OH O
A NHR
_N

SI \CH3
(O)

wherein R 1s an aryl or heteroaryl ring system.
The following NSAIDs may also be used: amfenac sodium, aminoprofen, anitrazafen,

antrafenine, auranofin, bendazac lysinate, benzydanine, beprozin, broperamole, bufezolac, cinmetacin,
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ciproquazone, cloximate, dazidamine, deboxamet, delmetacin, detomidine, dexindoprofen, diacerein,
di-fisalamine, difenpyramide, emorfazone, enfenamic acid, enolicam, epirizole, etersalate, etodolac,
etofenamate, fanetizole mesylate, fenclorac, fendosal, fenflumizole, feprazone, floctafenine, flunixin,
flunoxaprofen, fluproquazone, fopirtoline, fosfosal, furcloprofen, glucametacin, guaimesal, ibuproxam,
isofezolac, isonixim,sisoprofen, isoxicam, lefetamine HCI, leflunomide, lofemizole, lonazolac calcium,
lotifazole, loxoprofen, lysin clonixinate, meclofenamate sodium, meseclazone, nabumetone, nictindole,
nimesulide, orpanoxin, oxametacin, oxapadol, perisoxal citrate, pimeprofen, pimetacin, piproxen,
pirazolac, pirfenidone, proglumetacin maleate, proquazone, pyridoxiprofen, sudoxicam, talmetacin,
talniflumate, tenoxicam, thiazolinobutazone, thielavin B, tiaramide HCI, tiflamizole, timegadine,
tolpadol, tryptamid, and ufenamate. The following NSAIDs, designated by company code number (see
e.g., Pharmaprojects), may also be used: 4801568, AAB61, AD1590, AFP802, AFP860, AI77B, AP504,
AUS001, BPPC, BW540C, CHINOIN 127, CN100, EB382, EL508, F1044, GV3658, ITF182,
KCNTEI6090, KME4, LA2851, MR714, MR897, MY309, ONO3 144, PR823, PV102, PV108, R830,
RS2131, SCR152, SH440, SIR133, SPAS510, 8Q27239, ST281, SY6001, TA60, TAI-901 (4-benzoyl-1-
indancarboxylic acid), TVX2706, U60257, UR2301, and WY41770.

Finally, NSAIDs which may also be used include the salicylates, specifically acetyl
salicylic acid and the phenylbutazones, and pharmaceutically acceptable salts thereof.

In addition to indomethacin, other preferred NSAIDs are acetyl salicylic acid, diclofenac,
fe: ufen, fenoprofen, flurbiprofen, ibuprofen, ketoprofen, naproxen, phenylbutazone, piroxicam,
sulindac, and tolmetin. Pharmaceutical compositions comprising compounds of this invention may also
contain inhibitors of the biosynthesis of the leukotrienes such as are disclosed in EP 138,481 (April
24,1985), EP 115,394 (August 8, 1984), EP 136,893 (Apnl 10, 1985), and EP 140,709 (May 8, 1985),
which are hereby incorporated herein by reference.

The compounds of this invention may also be used in combination with leukotriene
antagonists such as those disclosed in EP 106,565 (April 25, 1984) and EP 104,885 (April 4, 1984)
which are hereby incorporated herein by reference and others known in the art such as those disclosed in
EP Application Nos. 56,172 (July 21, 1982) and 61,800 (June 10, 1982); and in U.K. Patent Specification
No. 2,058,785 (April 15, 1981), which are hereby incorporated herein by reference.

Pharmaceutical compositions comprising compounds of this invention may also contain
as the second active ingredient, prostaglandin antagonists such as those disclosed in EP 11,067 (May 28,
1980) or thromboxane antagonists such as those disclosed in U.S. Pat. 4,237,160. They may also contain
histidine decarboxylase inhibitors such as a-fluoromethylhistidine, described in U.S. Pat. 4,325 961. The
compounds of this invention may also be advantageously combined with an H{ or Hp-receptor
antagonist, such as for instance acetamazole, aminothiadiazoles disclosed in EP 40,696 (December 2,
1981), benadryl, cimetidine, famotidine, framamine, histadyl, phenergan, ranitidine, terfenadine and like
compounds, such as those disclosed in U.S. Patent Nos. 4,283,408; 4,362,736; and 4,394, 508. The

pharmaceutical compositions may also contain a Kt/H* ATPase inhibitor such as omeprazole, disclosed
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in U.S. Pat. 4,255,431, and the like. Compounds of this invention may also be usefully combined with
most cell stabilizing agents, such as 1,3-bis(2-carboxychromon-5-yloxy)-2-hydroxypropane and related
compounds described in British Patent Specifications 1,144,905 and 1,144,906. Another useful
pharmaceutical composition comprises compounds of this invention in combination with serotonin
antagonists such as methysergide, the serotonin antagonists described in Nature, 316, 126-131 (1985),
and the like. Each of the references referred to in this paragraph is héreby incorporated herein by
refercnce.

Other advantageous pharmaceutical compositions comprise the compounds of this
invention in combination with anti-cholinergics such as ipratropium bromide, bronchodilators such as the
beta agonist salbutamol, metaproterenol, terbutaline, fenoterol and the like, and the anti-asthmatic drugs
theophylline, choline theophyllinate and enprofylline, the calcium antagonists nifedipine, diltiazem,
nitrendipine, verapamil, nimodipine, felodipine, etc., and the corticosteroids, hydrocortisone,
methylprednisolone, betamethasone, dexamethasone, beclomethasone, and the like.

Furthermore, additional active agents such as anti-atherosclerotic agents may be used in
combination with the compounds of this invention. The additional active agent or agents can be lipid
altering compounds such as HMG-CoA reductase inhibitors, or agents having other pharmaceutical
activities, or agents that have both lipid-altering effects and other pharmaceutical activities. Examples of
HMG-CoA reductase inhibitors useful for this purpose include statins in their lactonized or dihydroxy
ope:. ac1d forms and pharmaceutically acceptable salts and esters thereof, including but not limited to
lovastatin (MEVACOR®; see US Patent No. 4,342,767); simvastatin (ZOCOR®; see US Patent No.
4,444,784); dihydroxy open-acid simvastatin, particularly the ammonium or calcium salts thereof;
pravastatin, particularly the sodium salt thereof (PRAVACHOL®; sec US Patent No. 4,346,227);
fluvastatin particularly the sodium salt thereof (LESCOL®; see US Patent No. 5,354,772); atorvastatin,
particularly the calcium salt thereof (LIPITOR®; see US Patent No. 5,273,995); nisvastatin also referred
to as NK-104 (see PCT international publication number WO 97/23200); and rosuvastatin (CRESTOR®;
see US Patent No. 5,260,440). Additional active agents which may be employed in combination with a
compound of this invention include but are not limited to HMG-CoA synthase inhibitors; cholesterol
absorption inhibitors such as ezetimibe (ZETIA®) which is 1-(4-fluorophenyl)-3(R)-[3(S)-(4-
fluorophenyl)-3-hydroxypropyl)]-4(S)-(4-hydroxyphenyl)-2-azetidinone, described in U.S. Patent No.’s
Re. 37721 and 5,846,966, cholesterol ester transfer protein (CETP) inhibitors, for example JTT-705
(Japan Tobacco Company) and torcetrapib (Pfizer); squalene epoxidase inhibitors; squalene synthetase
inhibitors (also known as squalene synthase inhibitors); acyl-coenzyme A: cholesterol acyltransferase
(ACAT) inhibitors including selective inhibitors of ACAT-1 or ACAT-2 as well as dual inhibitors of
ACAT! and -2; microsomal triglyceride transfer protein (MTP) inhibitors; probucol; niacin; bile acid
sequestrants; LDL (low density lipoprotein) receptor inducers; platelet aggregation inhibitors, for
example glycoprotein IIb/IITa fibrinogen receptor antagonists and aspirn; human peroxisome proliferator

activated receptor gamma (PPARY) agonists including the compounds commonly referred to as
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glitazones for example troglitazone, pioglitazone and rosightazone and, including those compounds
included within the structural class known as thiazolidinediones as well as those PPARY agonists outside

the thiazolidinedione structural class; PPARa agonists such as clofibrate, fenofibrate including
micronized fenofibrate, and gemfibrozil, PPAR dual a/y agonists such as muraglitazar; vitamin Bg (also

known as pyridoxine) and the pharmaceutically acceptable salts thereof such as the HCl salt; vitamin B12
(also known as cyanocobalamin); folic acid or a2 pharmaceutically acceptable salt or ester thereof such as
the sodium salt and the methylglucamine salt; anti-oxidant vitamins such as vitamin C and E and beta
carotene; beta-blockers; angiotensin Il antagonists such as losartan; angiotensin converting enzyme
inhibitors such as enalapril and captopril; calcium channel blockers such as nifedipine and diltiazam,;
endothelian antagonists; agents that enhance ABC1 gene expression; FXR and LXR ligands including
both inhibitors and agonists; bisphosphonate compounds such as alendronate sodium; and
cyclooxygenase-2 inhibitors such as rofecoxib and celecoxib.

Compounds of this invention can be tested using the following assays to determine their
mammalian leukotriene biosynthesis inhibiting activity. Representative tested compounds of this

invention were shown to be inhibitors of leukotriene biosynthesis, with most having an ICsg less than or

equal to 4uM in the Human 5-Lipoxygenase Enzyme Assay, described below, with preferred compounds
tested in this assay having an IC50 less than or equal to 0.100 uM. The representative tested compounds

were also shown to have activity as 5-LO inhibitors in the 5-Lipoxygenase Human Whole Blood Assay,
des ~bed below, with most having an ICs( less than or equal to 4pM, and preferred compounds having

an ICs( of less than or equal to 0,500 uM.

Human 5-Lipoxygenase Enzyme Assay

The activity of 5-lipoxygenase was measured using a spectrophotometric assay and
recombinant human 5-lipoxygenase as a source of enzyme. Human 5-lipoxygenase was purified from
519 cells infected with the recombinant baculovirus rvH5LO (8-1) containing the coding sequence for
human 5-lipoxygenase as described by Percival et al., (Eur. J. Biochem 210, 109-117, 1992). The
enzymatic activity was measured using a spectrophotometric assay from the optimal rate of conjugated
diene formation (absorbance at 238 nm) using the procedure described in Riendeau et al. (Biochem.
Pharmacol. 38, 2313-2321, 1989) with minor modifications. The incubation mixture contained 25 mM
potassium phosphate, pH 7.5, 0.1 mM EDTA, 0.3 mM CaCl,, 24 pg/ml phosphatidylcholine, 0.1 mM
ATP, 0.5 mM DTT, 20 uM arachidonic acid (2 pl from a 100-fold solution in ethanol), inhibitor (2 pl
aliquot from a 100-fold solution in DMSQ) and an aliquot of purified 5-lipoxygenase. Reactions were
initiated by the addition of the purified 5-lipoxygenase and the rate of conjugated diene production was
followed for 5 minutes at room temperature. The reaction was performed in a Costar UV plate (Cat. #
3635) and the absorbance changes at 238 nm were recorded with a Molecular Devices UV/VIS 96 well
spectrophotometer (Spectra Max 190) using SOFTmax PRO software. Enzymatic activity was calculated
from the optimal rate of the reaction by a linear fit of the increase in absorbance at 238 nm over 36

seconds. When the rate of diene formation is low (<0.01 Absorbance Unit/min) the linear fit is

.23.




10

15

20

25

30

35

WO 2006/099735 ' PCT/CA2006/000432

performed over 180 seconds. The results are expressed as percentage of inhibition of the reaction rate
relative to controls (typically between 0.001-0.005 Absorbance Unit/min) containing the DMSO vehicle.
5-Lipoxygenase Human Whole Blood Assay

Fresh blood was collected in heparinized tubes by venipuncture from consenting
volunteers, These volunteers have no apparent inflammatory conditions and have not taken any
nonsteroidal anti-inflammatory drugs for at least 4 days prior to blood collection. Plasma was separated
from the blood of each individual volunteer by centrifuging approximately 10 mls of blood. A 50mM
stock solution of the calcium ionophore A23187 (Sigma, St Louis, Mo, USA) in DMSO was diluted 40
fold with each volunteer’s plasma to obtain a 1.25mM working solution. A 250pl aliquot of each blood
was pre-incubated with either 0.5 pl of vehicle (DMSO) or test compounds in DMSO at 37°C for 15
minutes. This was followed with the addition of 5ul of either plasma or the 1.25mM working solution
(for each experiment, the blood and plasma was from the same volunteer) resulting in a final
concentration of 25uM of A23187. The blood mixture was incubated at 37°C for 30 minutes then

centrifuged at 1500g at 4°C for 10 minutes. The supematant plasma was collected from all samples and
stored at 4°C. All supernatant plasma samples were tested for the production of leukotriene B4 (LTB4)

using the L TB4 enzyme immunosorbent assay (EIA) kit from Assay Designs (Ann Arbor, MI, USA) .

according to the manufacturer’s instructions.

Compounds of this invention may be prepared employing general synthetic procedures
known in the art, including methods described in U.S. Patent 5,552,437 and PCT publication
W02004/108720, published December 16, 2004, both publications herein incorporated by reference in
their entirety. The synthetic routes outlined in the following methods, reaction schemes and Examples
are provided for illustrative purposes. Groups designated “R” in the general schemes as well as solvents,
temnperatures and others reaction conditions may be selected or modified by one of ordinary skill in the
art. Functional groups can be either protected or converted to other functional groups. For example,
amino groups can be acylated with an acyl chloride or and anhydride with a mild base such as K,CO; or
nitrogen base. Esters can be converted to tertiary alcohols with a Grignard reagent or an alkyl lithium
reagents.

Some abbreviations used herein include: Ac = acyl; AIBN = 2,2"-azobisisobutyronitrile; .
BuLl is n-butyllithivm; CAN = cerium ammonium nitrate; DAST = diethylaminosulfur trifluoride; DBU
= 1,8-diazabicyclo[5.4.0]Jundec-7-ene; DCC = 1,3-dicyclohexylcarbodiimide; DCM = dichloromethane;
DME = ethylene glycol dimethyl ether ; DMF = N,N-dimethylformamide; DMSO = dimethy! sulfoxide;
EtOH = ethanol; Et20 = diethyl ether; Et3N = triethylamine; EtOAc = ethyl acetate; h = hours; HOAc =

acetic acid; KHMDS = potassium bis(trimethylsilyl)amide; LAH = lithium aluminum hydride; LDA =
lithium diisopropylamide; m-CPBA = 3-chloroperoxybenzoic acid; MeOH = methanol; NBS = N-
bromosuccinimide; NMQ = 4-methylmorpholine N-oxide; NMP = 1-methyl-2-pyrrolidinone; OTf =
trifluvoromethanesulfonate = triflate; O-THP = O-tetrahydropyran-2-yl; PPTS = pyridinium p-
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toluenesulfonate; rt =room temperature; TBAF = tetrabutylammonium fluoride; Tf;0 = triflic
anhydride; TFA = trifluoro acetic acid; THF = tetrahydrofuran; TMSCN = trimethylsilyl cyanide.

Oxadiazoles can be prepared, for example, according to literature procedures and
references cited therein with the appropriate starting material as follows: White, A.D_, et. al.. J. Med.
Chem., (1996) 39, 4382; Futaki, K., Tosa, S.. Chem. Pharm, Bull. (1960) 8, 908; Chem. Abstr. (1966)
64, 3558a.

Thiadiazoles can be prepared, for example, according to literature procedures and
references cited therein with the appropriate starting material as follows: Werber, G.. Buccheri, F..
Marino, M.L., J. Hetero. Chem. (1975) 12, 581; Pandey, V K., et. al., Ind. J. Chem. Sect. B (2003) 42,
2583; Shaban, M.A.E., Mostafa, M.A., Nasr, A.Z., Pharmazia (2003) 58, 6; Miyamoto, K., et al.. Chem.
Pharm. Bull.( 1985) 33, 5126; Yokohama, S.. et. al., Chem. Pharm. Bull. (1992) 40, 2391; White, A.D..
et al.. J. Med. Chem. (1996) 39, 4382; Bartels-Keith, J.R., Burgess, M.T.. Stevenson, J.M.. J. Org.
Chem. (1977) 42, 3725.

METHOD A (sce scheme below): Compound 1 is prepared according to procedures
described in US Patent 5,552,437 and W02004/108720. The methyl group is converted to the mono or
dibromo 2 with NBS and heating in an inert solvent such as CCl, in the presence of a radical initiator
such as benzoyl peroxide, AIBN or light. The monobromo compound 2 is treated with an excess of
NMO at ca. 100 °C in a solvent like dioxane until complete conversion to the aldehyde 8. Alternatively,
t+. dibromo analog of 2 treated with AgNO; in dioxane-water at reflux for a short time gave the aldehyde
8. The aldehyde 8 is also obtained from the dibromo analog of 2 with a hot solution of NH,OAc in
HOACc (water ¢an be added).

Compound 4 is prepared at rt from a mixture of 2 (monobromo) and 3 in an inert solvent
such as DMF in the presence of a weak base such as K;CO;. The acetyl is removed with a base such as
NH,OH in THF-water to yield compound 5. The free NH is converted to N-alkyls, N-alkyloyls or N-
arylolys with alkyl halides, aliphatic acyl halides or aromatic acyl halides through a mild base in an inert
solvent such as DCM.

The double bond of coumarin 5 is reduced to the single bond with hydrogen under
pressure (40-60 psi) and heating (40-60 °C) with a catalyst such as palladium on charcoal in a suitable
solvent for hydrogenation like ethanol. The hydrogenation can be accomplished at any point of any
sequence.

METHOD B (see scheme below): The aldehyde § and the amine 9 are refluxed together
with or without an acid catalyst such as PPTS in a solvent that forms an azeotrope such as toluene to
yield the imine 10. This imine is reduced with NaBH, or the like to the free NH 3 in ethano] or
methanol. If R?>= OH, the imine 10 is treated with DAST in DCM at-78 °C, brought to rt and then
poured into a solution of NaBH, in ethanol to afford the fluorinated analogue 11.

Alternatively, imine 10 is reacted with Grignard reagents between -95 and -78 °C in THF
or ether. The mixture is brought to 0 °C and quenched with NH,Cl, to yield 12.
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METHOD C (see scheme below): The coumarin 13 is treated with thiol 14 and an
inorganic base such as K,CQO; in DMF or NMP between 80-120 °C to afford compound 15.
Alternatively, the thiol 14 is treated with KOH in methanol for a few minutes and the solvent is removed
to dryness. To this potassium salt is added the coumarin 13 in NMP and the mixture is heated to 80-120
°C to yield 15. The coumarin 16 is prepared from the palladium catalyzed reaction of compound 13 in
MeOH-DMSO (ca. 1:2) under an atmosphere of CO at 60 °C with a base such as triethylamine until
completion.

METHOD D (see scheme below): To a -78 °C THF solution of 17 is added BuLi
followed by chlorotrimethylsilane. The temperature is raised to -20 °C, cooled back to -78 °C and BuLi
is added followed by a reagent having a carbonyl group to furnish 18.

METHOD E (sce scheme below): A solution of R-(methylthio)(thioxo)acetate 20,
where R is alkyl (see: Z. Chem. 1977, vol.17, 366), and hydrazinecarbodithioic acid potassium salt ]9
(see: J. Am. Chem. Soc. 1983, 105, 2287) in EtOH 1s heated to reflux overnight. After cooling, the
reaction mixture is extracted with Et;O and the solvent removed. The residue is purified by flash column

chromatography on silica gel to give compound 21.
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Method D
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7-Bromo-4-trifluoromethanesulfonyloxycoumarin 25 can be prepared as shown below in
Method F. Description of how to make 25 is also found in the procedures described in U.S. Patent
5,552,437 in Scheme 1 at columns 17-18 (see structure V) therein and in the section titled “Preparation
Of Coumarins” starting at column 58 therein. Bromophenol 22 can be acetylated by treating a mixture of
22 and acetyl chlonde in the presence of a base such as pyridine in a solvent such as dichloromethane to
yield the corresponding acetate which, upon heating neat with a Lewis acid such as aluminum chloride,
gives the acyl denivative 23. Reaction of 23 with first an inorganic base such as sodium hydride in an
orgamc solvent such as benzene followed by addition of a carbonate such as diethylcarbonate furnishes
the intermediate 24. The intermediate 24 is then transformed using trifluoromethanesulfonic anhydride,
in the presence of an amine such as triethylamine, in a neutral solvent such as dichloromethane, to the

corresponding triflate 25.

Method F
Br OH Br OH Br O (@) Br Q O
_—
- . \CL; — T
22 28 CH, 24  OH 25 OTf
EXAMPLE 1A
7-(Bromomethyl)-4-(4-fluorophenyl)-2H-chromen-2-one
Step 1: 4 Hydroxy-7-methyl-2H-chromen-2-one
0._.0
\@lg
OH
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To a 80 °C suspension of NaH (60g, 1500 mmol, 60%) in toluene was added 1-(2-
hydroxy-4-methylphenyl)ethanone (100g, 666 mmol; also known as 2'-hydroxy-4'-methylacetophenone)
in 800 mL of toluene over 1h. This was followed by the dropwise addition of diethyl carbonate (157g,
1.3 mol) in 1000 m! of toluene over 1h. The reaction mixture was left at 80 °C overnight. After cooling
to rt, the solution was poured into 1.6L of HCI (2ZN). The precipitatc formed was filtered, collected and
stirred in MeOH (minimum amount). After filtration, the title compound was dried overﬁight (at 55 °C,
under high vacuum) to yield the title compound. 'H NMR (400 MHz, DMSO-d¢): 6 12.45 (1H, s), 7.58
(1H, d), 7.13 (2H, m), 6.53 (1H, s) and 2.39 (3H, s).

Step 2: 4-(4-fluorophenyl)-7-methyl-2 H-chromen-2-one

C
g

F

To a -30° C solution of 4 hydroxy-7-methyl-2H-chromen-2-one (50g, 284 mmol) and
triethylamine (48.8g, 482 mmol) was added T,0 (128.1g, 454 mmol) in 120 ml of CH,Cl, very slowly
(internal Temp. < -30 °C). After 30 min of stirring the solution was brought to 0° C and quenched with
Nh, 1. After extraction with CH,Cl, the organic phase was washed with H,O (3X), dried over MgSO,
and the solvent removed. The solid obtained was stirred in hexane-ether (9/1). After filtration, the
triflate intermediate was dried. '"H NMR (400 MHz, acetone-d¢): & 7.68 (1H, d), 7.37 (2H, m), 6.61 (1H,
s)and 2.52 (3H, s).

A mixture of the triflate (40g, 130 mmol), p-fluorophenylboronic acid (21.8g, 156
mmol), Pd(OAc¢), (0.87g, 3.9 mmol), tricyclohexylphosphine (1.31g, 4.7 mmol) and potassium fluoride
(24.9g, 428 mmol) in 500 mL of THF was stirred at rt overnight. The mixture was filtered over celite
and the solvent removed. The crude product was then purified over a small pad of silica gel using
CH.C],. The solvent was removed and the resulting solid stirred with CH,Cl,-hexane (1/9). Afler
filtration, the product was dried to yield the title compound. 'H NMR (400 MHz, acetone-ds): 6 7.62
(2H, m), 7.39 (3H, m), 7.25 (1H, s), 7.15 (1H, d), 6.29 (1H, s) and 2.45 (3H, s).

Step 3: 7-(bromomethyl)-4-{4-fluorophenyl)-2H-chromen-2-one

o] O
Br O
=

F
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A mixture of 4-(4-fluorophenyl)-7-methyl-2H-chromen-2-one (24.0, 94.3 mmol), NBS (\ig
(18.5g, 103.8 mmol) and benzoyl peroxide (1.14g, 4.72 mmol) in 470 mL of CCl, was brought to reflux.
The solution was left overnight at reflux and then filtered hot. Once cooled to rt the solvent was removed,
the compound was dissolved in CH,Cl, and a purification was done with a small pad of silica gel using
hexane-EtOAc (8/2) to (1/1). The solvent was removed and the solid triturated with hexane-EtOAc and
filtered to give the title compound. The remaining solvent was removed to give additional compound
contaminated with some starting material and dibromo compound. 'H NMR (400 MHz, acetone-de): &
7.67 (2H, m), 7.55 (1H, s), 7.50 (1H, d), 7.40 (3H, m), 6.40 (1H, s) and 4.75 (2H, s).

EXAMPLE 1B
4-(4-Fluorophenyl)-7-[({5-[(15)-2.2.2-trifluoro-1-hydroxy-1-methylethyl]-1.3.4-oxadiazol-2-

vllamino)methyl]-2H-chromen-2-one

Step 1: Methyl (25)-3.3.3-trifluoro-2-hydroxy-2-methylpropanoate
(0]
HO
#OM&
F,C CHs

To a solution of (S)-3,3,3-trifluoro-2-hydroxy-2-methylpropionic acid (3.0 g, 17.4 mmol) in
60 ml of ether was added a solution of diazomethane in ether until a yellow coloration remained. The
re~~tion mixture was then stirred 30 min at room temperature and concentrated to dryness to afford the
title compound. 'H NMR (400 MHz, acetone-de): & 5.67 (s, 1H), 3.85 (s, 3H), 1.57 (s, 3H).

Step 2: (25)-3.3,3-Trifluoro-2-hydroxy-2-methylpropanohydrazide
0]

HO 7 NHNH;
FsC CHs
To a solution of methyl (25)-3,3,3-trifluoro-2-hydroxy-2-methylpropanoate (3.26 g, 19.0
mmol) was added hydrazine monohydrate (2.1 ml). The mixture was heated at 130 °C for 90 min and
cooled down to room temperature. After evaporation to dryness, the residue was purified on a small bed
of silica gel (100% EtOAc) to afford the title compound.
Step 3: (25)-2-(5-Amino-1,3,4-oxadiazol-2-yl)-1,1,1-trifluoropropan-2-ol
N—N
Hof«o»\ NHz
F3C CHj;
To a solution of (25)-3,3,3-trifluoro-2-hydroxy-2-methylpropanohydrazide
(3.0 g, 17.5 mmol) in water (17mL) was added cyanogen bromide (1.87 g, 17.7 mmol) and potassium
bicarbonate (1.82 g, 18.1 mmol). The reaction mixture was stirred 30 min at rt until a white precipitate
was formed. The precipitate was filtered and washed with water followed by a mixture of ether-hexanes
(1:1) to afford the title compound. '"H NMR (400 MHz, acetone-d6): 3 6.57 (bs, 2H), 6.20 (bs, 1H), 1.80
(s, 3H).
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Step 4: 4-(4-Fluorophenyl)-2-0x0-2H-chromene-7-carbaldehyde
OHC 0.0
¢

F

7-(Bromomethyl)-4-(4-fluorophenyl)-2/{-chromen-2-one can be prepared as described in
Example 1A; its preparation 1s also described in US patent 5,552,437, 7-(Bromomethyl)-4-(4-
fluorophenyl)-2H-chromen-2-one (11.42 g, 34.3 mmol) and NMO (13.9 g, 102.8 mmol) in 110 mL of
dioxane were heated to reflux for 6 h. The solution was cooled to rt and the solvent removed. The crude
compound was diluted in EtOAc and washed with NH4Cl,,, water, brine and dried over MgS80,. The
solvent was removed to yield the title compound. 'H NMR (400 MHz, acetone-ds): 6 10.20 (1H, s),
7.95 (1H, s), 7.85 (1H, m), 7.68 (3H, m), 7.38 (2H, m) and 6.51 (1H, s).
Step 5: 4-(4-Fluorophenyl)-7-[({5-[(15)-2,2.2-trifluoro-1-hydroxy-1-methylethyl]-1,3.4-

oxadiazol-2-yl }amino)methyl]-2H-chromen-2-one

HQ,

F
A solution of the previous aldehyde (210 mg, 0.78 mmol), (25)-2-(5-amino-1,3,4-oxad1azol-

2-yD)-1,1,1-trifluoropropan-2-ol (200 mg, 1.02 mmol) and PPTS (20 mg, 0.08 mmol) in 2 ml of toluene
was heated under reflux with a Dean-Stark trap for 4 h. The reaction mixture was cooled down and
concentrated to dryness. Dry ethanol (2 ml) was then added and the mixture cooled to 0 °C. Sodium
borohydride (30 mg, 0.78 mmol) was added and the resulting mixture was stirred at 0 °C for 30 min. The
reaction mixture was partitioned between aqueous NH,Cl and EtOAc. The organic phase was washed
with brine, dried over anhydrous MgSQ,, concentrated and purified on silica gel column (chloroform-
ethanol; 95:5) to give the title compound. 'H NMR (400 MHz, acetone-de): & 7.65 (m, 2H), 7.5 (m, 3H),
7.39 (m, 3H), 6.35 (s, 1H), 6.22 (s, 1H), 4.70 (d, 2H, /= 6 Hz), 1.81 (s, 3H).

EXAMPLE 2
-(4-Flugrophenyl)-7-[({5-[1-hydroxy-1-(trifluoromethypropyll-1.3 .4-oxadiazol-2-y1}amino}methy]1-6-

methyl-2 H-chromen-2-one

Step 1: 3-Bromo-4-methylanisole
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To a suspension of 5-methoxy-2-methylaniline (5.00 g, 36.4 mmol) in water (144 mL) at
10 °C, was added conc. H,SO, (56 mL), while maintaining internal temperature below 25 °C. After 1 h
at rt, the mixture was cooled to 3 °C and a solution of sodium nitrite (3.77 g, 54.7 mmol) in water (20
mL) was added dropwise over 30 min, keeping the internal temperature below 5 °C. After 1 hat 3 °C,
the yellow heterogeneous mixture was poured into a 5 °C solution of CuBr (52.0 g, 364 mmol) in 48%
aqueous HBr (260 mL). The dark mixture was heated at 60 °C for 2 h, allowed to cool to rt and extracted
with Et;O (3x) (solid Na,S,0; was added in the extraction process for partial decoloration). The
combined organics were washed with 1 N NaOH (3x), 10% aq. Na;$,0; and brine, dried (Na,;80,) and
concentrated, affording the title compound as an orange liquid which was used without further
purification in the next Step. '"H NMR (500 MHz, acetone-ds): & 7.24 (d, 1H), 7.14 (d, 1H), 6.87 (dd,
1H), 3.80 (s, 3H), 2.31 (s, 3H).
Step 2: (4-Bromo-2-methoxy-5-methylphenyl)(4-fluorophenyl)methanone

Br O.,
s

F
4-Fluorobenzoyl chloride (1.40 mL, 11.9 mmel) was added dropwise to a suspension of

AICI; (1.73 g, 13.0 mmol) in 1,2-dichloroethane (30 mL) at room temperature. After 15 min a solution
of 3-bromo-4-methylanisole (2.17 g, 10.8 mmol) in 1,2-dichloroethane (3 mL) was added dropwise. The
resulting mixture was stirred for 2 h, poured into 200 mL of ice-water, stirred for 20 min and extracted
with CHCl; (3x). The combined organics were washed with 5% aq. NaHCO,, brine, dried (Na,S0,) and
concentrated. The residue was subjected to chromatography on silica gel (EtOAc-hexane, 5:95)
affording the title compound. 'H NMR (500 MHz, acetone-dg): & 7.86 (m, 2H), 7.38 (s, 1H), 7.31-7.26
(m, 3H), 3.76 (s, 3H), 2.39 (s, 3H).

Step 3: (4-Bromo-2-hydroxy-5-methylphenyl}(4-fluorophenylmethanone

Br: OH
D¢

F
A solution of (4-bromo-2-methoxy-5-methylphenyl)(4-fluorophenyl)methanone (1.80 g,

5.57 mmol) in CH,Cl, (6 mL) was added over 10 min to a 0 °C solution of BBr; (1.05 mL, 11.1 mmol) in
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the same solvent (14 mL) and the resulting mixture was stirred at 0 °C. After 1.5 h, the reaction mixture
was poured into 200 mL of ice-water, vigorously stirred for 10 min and extracted with CHCI; (3x). The
combined organic extracts were washed with water and brine, dried (Na,SQ0,) and concentrated,
affording the title compound. 'H NMR (500 MHz, acetone-ds): & 11.46 (s, 1H), 7.88 (m, 2H), 7.58 (s,
1H), 7.37 (m, 2H), 7.32 (s, 1H), 2.34 (s, 3H).

Step 4: 7-Bromo-4-(4-fluorophenyl}-6-methyl-2H-chromen-2-one
Br Q O
o
F

(4-Bromo-2-hydroxy-5-methylphenyl)(4-fluorophenyl)methanone (1.61 g, 5.21 mmol)
and methy] (triphenylphosphoranylidene)acetate (2.26 g, 6.77 mmol) were heated in refluxing toluene
(15 mL) for 24 h. The reaction mixture was allowed to cool to rt and concentrated. The yellow solid
obtained was subjected to column chromatography on silica gel (EtOAc-toluene, 0% to 2%) to afford the
title compound. 'H NMR (500 MHz, acetone-ds): & 7.70 (s, 1H), 7.66 (m, 2H), 7.46 (s, 1H), 7.39 (m,
2H), 6.39 (s, 1H), 2.40 (s, 3H).

Step 3: Methyl 4-(4-fluorophenyD-6-methyl-2-oxo-2H-chromene-7-carboxylate
0
0._.0
~o
o
F

DMSO (17 mL) and Et;N (0.828 mL, 5.94 mmol) were successively added to a
suspension of 7-bromo-4-(4-fluorophenyl)-6-methyl-2H-chromen-2-one (0.990g, 2,97 mmol) and
Pd(dppf)Cl,-CH,Cl, (0.485 g, 0.594 mmol) in MeOH (10 mL). The mixture was heated at 65 °C, under
an atmosphere of carbon monoxide for 18 h. The reaction mixture was allowed to cool to rt, poured into
water (200 mL) and extracted with CHCI; (3x). The combined organic extracts were washed with water
and brine, dried (Na,SO,) and concentrated. The residue was subjected to column chromatography on
silica gel (EtOAc-toluene, 3% to 5%) to afford the title compound. 'H NMR (500 MHz, acetone-ds): &
7.85 (s, 1H), 7.69 (m, 2H), 7.44 (s, 1H), 7.40 (m, 2H), 6.47 (s, 1H), 3.94 (s, 3H), 2.54 (s, 3H).

Step 6: 4-(4-FluorophenyD-6-methyl-2-oxo-2/-chromene-7-carboxylic acid
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O
0.0
e
P

F
To a solution of methyl 4-(4-fluorophenyl)-6-methyl-2-oxo-2H-chromene-7-carboxylate

(0.722 g, 2.31 mmol) in THF (23 mL) was added a 1 N solution of LiOH (11.6 mL, 11.6 mmol), and the
mixture was heated at 65 °C for 16 h. At room temperature, the mixture was neutralized with 1 N HC]
and concentrated. The residue was stirred with THF (25 mL) and 2 N HC1 (50 mL) for 16 h. The
precipitate produced was collected by filtration, rinsed with water and dried, affording the title
compound that was used without further purification. 'H NMR (500 MHz, DMSO-dg): & 13.40 (brs,
1H), 7.80 (s, 1H), 7.64 (m, 2H), 7.44 (m, 2H), 7.32 (s, 1H), 6.54 (s, 1H), 2.48 (s, 3H).

Step 7 4-(4-Fluorophenyl)-7-(hydroxymethyl)-6-methyl-2 H-chromen-2-one
HO O (0]
P
F

Isobutyl chloroformate (0.775 mL, 5.97 mmol) was added dropwise to 4-(4-
fluorophenyl)-6-methyl-2-ox0-2H-chromene-7-carboxylic acid (0.594 g, 1.99 mmol) and Et;N (1.11 mL,
7.96 mmol) in THF (13 mL) at 0 °C. After 1 h, a freshly prepared solution of NaBH, 0.377 g, 9.96
mmol) in water (10 mL) was added rapidly. The reaction mixture was stirred at 0 °C for 1 h, quenched
using saturated. NH.Cl and extracted with EtOAc (3x). The combined organic extracts were washed
with 1 N HCI, 5% NaHCQ; and brine, dried (Na,50,) and concentrated. The residue was subjected to
column chromatography on silica gel (EtOAc-CHC];, 30:70, then 35:65, then 40:60) to afford the title
compound. 'H NMR (400 MHz, acetone-ds): 8 7.65 (m, 2H), 7.53 (s, 1H), 7.38 (m, 2H), 7.26 (s, 1H),
6.30 (s, 1H), 4.76 (d, 2H), 4.55 (t, 1H), 2.26 (s, 3H).

Step 8: 4-(4-Fluorophenyl)-6-methyl-2-oxo-2H-chromene-7-carbaldehyde
0._.0
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4-(4-Fluorophenyl)-7-(hydroxymethy!)-6-methyl-2H-chromen-2-one¢ (0.487 g, 1.71
mmol) in CH,Cl; (350 mL) was stirred with activated MnO, (2.23 g, 25.7 mmol) for 65 h at rt. The
reaction mixture was filtered through a pad of celite and the filtrate was concentrated to afford the title
compound. 'H NMR (500 MHz, acetone-dg): 6 10.40 (s, 1H), 7.86 (s, 1H), 7.70 (m, 2H), 7.46 (s, 1H),
7.42 (m, 2H), 6.53 (s, 1H), 2.66 (s, 3H).

Step 9: 4-(4-Fluorophenyl)-7-[({5-[ 1 -hydroxy-1-(trifluoromethylpropyl}-1,3.4-
oxadiazoi-2-yl}amino)methyl]-6-methyl-2 H-chromen-2-one
HO ;\‘“l\\l
ac?‘l\o)\N 0.0
H
/
F

In a round-bottom flask fitted with a condenser and a Dean-Stark trap, 4-(4-
fluorophenyl)-6-methyl-2-oxo-2H-chromene-7-carbaldehyde (0.357 g, 1.26 mmol) and 2-(5-amino-1,3 4-
oxadiazol-2-yl)-1,1,1-trifluorobutan-2-ol (0.32 g, 1.52 mmol) were heated in refluxing toluene (8 mL) for
2 h in the presence of pyridinium p-toluenesulfonate (32 mg, 0.126 mmol). The mixture was allowed to
c00. «0 room temperature and concentrated to dryness. The residue was dissolved in EtOH (6 mL),
cooled to 0 °C and NaBH, (48.0 mg, 1.26 mmol) was added. After 15 min. at 0 °C, the reaction was
quenched with sat. NH,Cl and extracted with EtOAc (3x). The combined organic extracts were washed
with water and brine, dried (N2,S0O,) and concentrated. The residue was subjected to column
chromatography on silica gel (EtOH-CHC);, 3% to 4%) to afford the title compound. 'H NMR (500
MHz, acetone-d;): 8 7.66 (m, 2H), 7.46 (br s, 2H), 7.39 (m, 2H)}, 7.33 (s, 1H), 6.32 (s, 1H), 6.09 (br s,
1H), 4.68 (d, 2H), 2.41 (s, 3H), 2.24 (m, 1H), 2.10 (m, 1H), 1.00 (t, 3H).

EXAMPLE 3
7-(2-{[5-(1-Ethyl-1-hydroxypropyl)-1,3.4-thiadiazol-2-ylJamino} ethy]}-4-(4-fluorophenyl)-2/-chromen-

2-one

Step 1: 3-(5-Amino-1,3 4-thiadiazol-2-yl)pentan-3-ol
OH
N\/ I'S
NH5

To a -78 °C solution of 2-amino-1,3,4-thiadiazole (commercially available) (2.5 g, 24.72
mmol) in THF (200 mL, 0.1M) was added first n-butyllithium 1.6M hexanes (30.9 mL, 49.4 mmol)
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followed 15 min later by chlorotrimethylsilane (6.27 mL, 49.4 mmol), The temperature raised to -20 °C (W\f] \
for 15 min and cooled back to -78 °C. More n-butyllithium 1.6M hexanes (15.45 ml., 24.72 mmol) was

added followed 15 min later by 3-pentanone (2.62 ml., 24,72 mmol). The solution was then warmed to rt
(overnight). The reaction mixture was quenched with a saturated NH,Cl solution and THF was removed

under vacuum. The aqueous phase was extracted with EtOAc (3x) and the combined organic layers were

washed with brine, dried over MgSO, and concentrated. The crude residue obtained was purified by

column chromatography (100% EtOAc) to yield the title compound. 'H NMR (400 MHz, acetone-de): &

6.3 (bs, 2H), 4.4 (bs, 1H), 2.0- 1.7 (m, 4H), 0.9 (t, 6H).

Step 2: 7-(2-{[5-(1-Ethyl-1-hydroxypropyl)-1,3 4-thiadiazol-2-ylJamino} ethyl)-4-(4-

fluorophenyl}-2H-chromen-2-one

OH
78
N
H o
F

A mixture of 3-(5-amino-1,3,4-thiadiazol-2-yl)pentan-3-ol (0.129 g, 0.689 mmol), 4-(4-
fluorophenyl)-2-oxo0-2H-chromene-7-carbaldehyde (0.200 g, 0.746 mmol) and acetic acid (7.94 pL, 0.138
mmol) in benzene (2.5mL) was stirred overmight at reflux with a Dean-Stark trap. After cooling, the
mixture was diluted in THF (5mL) and sodium triacetoxyborohydride (0.731 g, 3.45 mmol) was added.
The mixture was then stirred at 45 °C for 3h. The reaction was quenched with a saturated NaHCO;
solution and partionned between EtOAc and water. The organic layer was dried over MgSQ,, filtered
and concentrated. The crude residue obtained was purified by columnn chromatography (Hexane-EtOAc-
MeOH, 50:50:0 to 0:98:2) to yield the title compound. 'H NMR (400 MHz, acetone-ds): & 8.7 (m, 2H),
7.5 (s, 1H), 7.45 (s, 1H), 7.4 (m, 3H), 6.35 (s, 1H), 4.75 (s, 2H), 4.5 (bs, 1H), 2.0-1.75 (m, 4H), 0.9 (t,
6H).

EXAMPLE 4
7-({15-(1-Ethy}-1-fluoropropyD-1,3 4-oxadiazol-2-yl]Jamino} methy])-4-(4-fluorophenyl)-2 H-chromen-2-

one

Step la; 3-(5-Amino-1,3.4-oxadiazol-2-vl)pentan-3-ol
HO

0.
\ﬁ\« »,NHZ
N—-N
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To a solution of ethyl magnesium bromide (200 mmol) in 300 mL of THF at 0 °C was
added a suspension of ethyl 5-amino-1,3,4-oxadiazol-2-carboxylate (8.00 g, 50.9 mmol; Chemical
Abstract, 1966, 64, 3558a) in THF. The reaction mixture was brought to rt and 30 min later quenched
with NH,Cl. After extraction with EtOAc and drying over MgS8Q,, the solvent was removed. The crude

product thus obtained was triturated, filtered and dried to yield the title compound.

Step 1b: 3-(5-Amino-1,3.4-oxadiazol-2-yl)pentan-3-ol

HO

0
\j\« SN
N~-N

A mixture of methyl 2-ethyl-2-hydroxybutanoate (19.7g, 134.7 mol) and hydrazine hydrate (14 mL) was

heated to 130 °C for 4h. The mixture was cooled to rt and excess reagent removed under vacuum to yield

of the hydrazide. To this hydrazide and KHCO; (13.8g, 138 mmol) in150 mL of water was added

portionwise BrCN (13.8g, 131 mmol). After 90 mn of stirring, the white solid was filtered, washed with

ether and dried to yield the title compound. 'H NMR (400 MHz, acetone-dg): 8 6.20 (bs, 2H), 4.25 (s,

1H), 1.85 (m, 4H), 0.88 (t, 6H). .

fluorophenyl)-2 H-chromen-2-one

le}\
I\ 0.0
P

F
A mixture of 3-(5-amino-1,3,4-oxadiazol-2-yl)pentan-3-ol (0.446 g, 2.6 mmol) and 4~(4-fluorophenyl)-2-
oxo-2H-chromene-7-carbaldehyde (0.350 g, 1.3 mmol) in 5 mL of toluene was refluxed with a Dean-
Stark trap overnight. After cooling to rt the solvent was removed and the crude imine diluted in ethanol

(8 ml) at 0 °C. Solid NaBH, (49 mg) was added to the solution and after 30 min of stirring aqueous

NH,C1 was added to destroy the excess hydride. After dilution with EtOAc-brine, the organic phase was
dried with MgSQ,. Purification on silica gel with toluene-EtOAc (2:8) gave the title compound. 'H
NMR (400 MHz, acetone-dg): 8 7.67 (m, 2H), 7.48 (m, 2H), 7.37 (m, 3H), 7.19 (bt, 1H), 6.33 (s, 1H),
4.66 (m, 2H), 4.31 (s, 1H), 1.85 (m, 4H), 0.85 (t, 6H).

Step 3: 7-({[5-(1-Ethyl-1-fluoropropyl)-1.3.4-oxadiazol-2-yl]amino } methyl)-4-(4-

fluorophenyl)-2 A~chromen-2-one
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N-N
/

9

F

A solution of imine obtained in the previous step (270 mg, 0.641 mmol) in CH,Cl, was
added dropwise to a solution of (diethylamino)sulphur trifluoride (100 pL, 0.77 mmol) in CH,C),
precooled to -78 °C. The solution was stirred at -78 °C 5 min, and warmed to room temperature. After
40 min at room temperature, the reaction mixture was decanted rapidly to a solution of NaBH, (0.20 g,
5.3 mmol) in EtOH (10 mL), and stirred vigorously at room temperature for 5 min. The reaction mixture
was partitioned between EtOAc and a saturated aq. solution of NH,OAc¢/NaCl. The phases were
separated and the agueous phase extracted with EtOAc. The combined organic phases were dried over
anhydrous MgSO,, filtered and concentrated in vacuo. The residue was chromatographed on silica gel
(20-60% EtOAc/hexanes) to afford the title compound. 'H NMR (400 MHz, CDCl3): & 7.60-7.67 (m,
2H), 7.43-7.52 (m, 3H), 7.34-7.40 (m, 3H), 6.32 (s, 1H), 4.68 (d, 2H), 1.95-2.17 (m, 4H), 0.91 (t, 6H).

EXAMPLE 5
7-(1-{[5-(1-Ethyl-1-hydroxypropyl)-1,3.4-oxadiazol-2-ylJamino } ethyD)-4-(4-fluorophenyl)-2 H-chromen-
2-one

N-N
|
Ho N oy 0.0
H
-
F

To a solution of the imine, prepared as described in Example 4, step 2, (0.159 g, 0.37
mmol) in 5 mL of THF at -90 °C was added methylmagnesium bromide (0.79 mmol). The reaction
mixture was brought to 0 °C and quenched with NH,Cl. After extraction with EtOAc, drying with
MgS80;, and evaporation, the crude material was purified on silica gel with toluene-EtOAc (2:8) to yield
the title compound. 'H NMR (400 MHz, acetone-de) 8: 7.66 (m, 2H), 7.35-7.52 (m, 5H), 7.19 (d, 1H),
6.33 (s, 1H), 4.95 (m, 1H), 4.23 (s, 1H), 1.72 (m 4H), 1.63 (d, 3H), 0.80 (m, 6H).

EXAMPLE 6A

7-bromo-4-pyridin-3-yl-2H-chromen-2-one can be prepared as follows:
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Br: 0. .0

7

N

Commercially available 7-hydroxy-4-(3-pyridyl)coumarin (1.48 g, 6.19 mmol) and
triphenylphosphine dibromide (5.22 g, 12.4 mmol) are heated in a sand bath at 320-350°C for 1.5h. The
cooled solid 1s taken up with ethanol (200 ml) and silica gel (100 g) and evaporated to dryness. Column
chromatography (toluene/acetone; 80:20) affords 7-bromo-4-pyridin-3-yl-2H-chromen-2-one.

EXAMPLE 6B

7-({5-[Dicyclopropyl(hydroxyl)methyl]-1,3.4-thiadiazol-2-yl} thio)- 4-pyridine-3-yl-2H-

chromen-2-one

Step 1: Ethyl (methylthio)(thioxo)acetate
o)
/\O)Hrsx
S

To a mixture of sulfur (5.23 g, 163 mmol) in DMF (100 ml) was added tricthylamine
(34. ml, 245 mmol) and cthyl chloroacetate (10 g, 81.6 mmol). After 3.5 h iodomethane (5.59 ml, 89.8
mmol) was added and the mixture was stirred Lh at rt. Et,O-water was added and the organic layer was
separated. The organic phase was wash with water (3 X), brine, dried over anhydroﬁs Na,SO, and the
solvent removed to give the title compound which was used without further purification for the next step.
'H NMR (400 MHz, acetone-dg): 4.38 (q, 2H), 2.72 (s, 3H), 1.34 (t, 3H).
Step 2: Ethyl 5-mercapto-1,3 4-thiadiazole-2-carboxylate

@]
S
N—N

Ethyl (methylthio)(thioxo)acetate (20.0 g, 122 mmol) and potassium
hydrazinecarbodithioate (R.S. Drago et al., JACS (1983) 705, 2287) (17.8 g, 122 mmiol) were reflux

overnight in ethanol (500 ml). The solution was concentrated and EtOAc was added. The organic phase

was washed with 1M HC], brine and dried over anhydrous Na,SQ,. The solvent was evaporated and the
residue purified on silica gel (hexanes-acetone, 80:20) to give the title compound. 'H NMR (400 MHz,
acetone-dy): 4.43 (g, 2H), 1.38 (t, 3H).

Step 3: Dicyelopropyl(5-mercapto-1,3.4-thiadiazo)-2-yDNmethanol
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HO \ Sr SH
N-N

To a solution of cyclopropylmagnesiumbromide (37 ml, 0.5 M/THF, 18.4 mmol at 0 °C
was slowly added a THF solution of ethyl 5-mercapto-1,3,4-thiadiazole-2-carboxylate (1 g, 5.3 mmol).
When half the solution was added, the cooling bath was removed and the rest of the solution was added.
The mixture was stirred at room temperature for 4 hours then partitioned between aqueous NH,Cl and
Et;0. The layers were separated and the aqueous phase was extracted with Et,0. The combined organic
layers were washed with brine and dried over anhydrous Na,SO,. The solvent was evaporated and the
residue chromatographed on silica gel (hexanes:acetone, 95:5) to give the title compound. 'H NMR (400
MHz, acetone-dg): 4.75 (s, 1H), 1.39-1.26 (m, 2H), 0.67-0.38 (m, 8H).

Step 4: 7-({5-[Dicyclopropyl(hydroxyl)methyl]-1,3.4-thiadiazol-2-yl} thio)- 4-
pyridine-3-yl-2H-chromen-~-2-one

s s O 0
g}ﬂ/
N-N -
7
N

KOH (0.089 g, 1.59 mmol) was added to a solution of dicyclopropyl(5-mercapto-1,3,4-

thiadiazol-2-yl)methanol (0.363 g, 1.60 mmol) in dry MeOH. When a solution was obtained, the reaction
mixture was concentrated to dryness. Dry toluene was then added and the mixture was concentrated to
dryness again. The residue was dissolved in NMP, 7-bromo-4-pyridin-3-yl-2H-chromen-2-one (400 mg,
1.32 mmol) was added and the resulting mixture was stirred at 120 °C for 16 h. The reaction mixture
was cooled and partitioned between aqueous NH,OAc and EtOAc. The organic phase was washed with
brine, dried over anhydrous Na,SO,, concentrated and purified on silica gel column (toluene-acetone,
90:10 to 70:30) to give the title compound. 'H NMR (400 MHz, CDCl;): & 8.82 (d, 1H), 8.72 (s,1H),
7.81 (dt, 1H), 7.64 (s, 1H), 7.58-7.50 (m, 1H), 7.48-7.41 (m, 2H), 6.46 (s, 1H), 2.57 (s, 1H), 1.40-1.31 (m,
2H), 0.69-0.57 (m, 6H), 0.50-0.44 (m, 1H).

EXAMPLE 7
(+) and (-)-4-(4-Fluoropheny)-7-[({5-[1-hydroxy-1 -(trifluoromethyDpropyl]-1.3.4-oxadiazol-2-

yl}lamino)methyl}-2H-chromen-2-one
Step 1: Ethyl 2-hydroxy-2-(trifluoromethyl)butanoate
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O

FaC OEt

OH

To a -78 °C solution of ethyl trifluoropyruvate (129.0 g 758 mmol) in ether was added
dropwise within 90 min a solution of EtMgBr 3.0 M in ether (252 mL). The solution was brought over
one 1h to ca. -10 °C and poured over 2L of saturated NH,Cl. The layers were separated and the aqueous
phase extracted with ether (3 X 500 mL). The organic phases were combined, dried over MgS04 and the
solvent removed. Distillation at 50-65 °C (30 mm Hg) gave the title compound. 'H NMR (400 MHz,
acetone- dg): 8 5.4 (s, 1H), 4.35 (q, 2H), 2.07 (m, 1H), 1.83 (m, 1H), 1.3 (t, 3H) and 0.93 (t, 3H).

Step 2: 2-Hydroxy-2-(triflucromethyDbutanohydrazide
(0]
FaC NHNH,
OH

The ethyl ester of step 1 (50.04 g, 250 mmol) and hydrazine hydrate (25.03 g, 50 mmol)
were heated at 80 °C for 18 h. The excess hydrazine was removed under vacuum and the crude product
was filtered through a pad of silica gel with EtOAc-Hexane (ca. 3L) to furnish the title compound. 'H
NMR (400 MHz, acetone-dg): & 9.7 (s, 1H), 6.10 (s, 1H), 2.25 (m, 1H), 1.85 (m, 1H) and 0.95 t, (3H).

Step 3: 2-(5-Amino-1,3.4-oxadiazol-2-yD-1,1.1-trifluorobutan-2-ol
F FN-N
F ! O»\NH2
HO

To hydrazide (34.07 g, 183 mmol) of step 2 in 275 mL of water was added KHCO, (18.33 g,
183 mmol) followed by BrCN (19.39 g, 183 mmol) portionwise. After 3h, the solid was filtered, washed
with cold water and dried to afford the title compound. Additional compound could be recovered from
the aqueous phase by extraction (ether-hexane, 1:1). 'H NMR (400 MHz, acetone-dg): & 6.54 (s, 2H),
6.01 (s, 1H), 2.22 (m, 1H), 2.08 (m, 1H) and 0.99 (m, 3H).

Step 4: 4-(4-Fluoropheny!)-7-[({5-[1-hydroxy-1-(trifluoromethyl)propyl]-1,3.4-
oxadiazol-2-yl}amino)methyl}-2H-chromen-2-one
EF
F 2 1
HO 0" N 0.0
H =
F
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A mixture of oxadiazole (14.41 g, 68.2 mmol) of step 3 and 4-(4-fluorophenyl)-2-oxo-2H-
chromene-7-carbaldehyde (14.1 g, 52.5 mmol) in toluene (160 mL) with 10% of PPTS was brought to
reflux and let go overnight. The system was equipped with a Dean-Stark trap to collect water. The
solvent was removed and the crude oil ('H NMR (400 MHz, acetone-dg): 6 9.33 (1H, s, imine)) obtained
was diluted in EtOH (ca. 75 mL) at 0 °C. To this solution was added NaBH, (1.9 g) portionwise and the
reaction was quenched with a solution of NH,4Cl after 45 min. The mixture was saturated with NaCl and
extracted with EtOAc (3 X 200 mL). The organic phases were combined and dried over MgSQ,.
Purification over silica gel chromatography using toluene-EtOAc (55:45) gave the title compound . 'H
NMR (400 MHz, acetone-dg): 6 7.65 (m, 2H), 7.50 (m, 3H), 7.38 (m, 3H), 6.35 (s, 1H), 6.06 (s, |H),
4.70 (m, 2H), 2.21 (m, 1H), 2.11 (m, 1H) and 0.98 (t, 3H).

Step 5: Separation on chiral HPLC column of (+) and (-) enantiomers of 4-(4-fluorophenyl)-7-

[({5-[1-hydroxy-1-(trifluoromethylpropyl]-1.3.4-oxadiazol-2-yl}amino)methyl]-2 H-

chromen-2-one

HQ  N-N HO  N-N
o \ " \
FaCﬁo)\N 0.0 FC t_(O)\N 0.0
H H
o P
(-) enantiomer O (+) enantiomer O

F
A solution of (x)-4-(4-fluorophenyl)-7-[({5-[1-hydroxy-1-(trifluoromethyl)propyl]-1,3,4-
oxadiazol-2-yl}amino)methyl}-2H-chromen-2-one (0.5-0.6 g) in EtOH-Hexane (30:70, ca. 40 mL) was
injected onto a CHIRALPAK AD® preparative (Scm x 50cm) HPLC column (eluting with
EtOH/Hexane, 30/70 with UV detection at 280 nm). The enantiomers were separated with the faster

eluting enantiomer having a retention time of ~ 34 min for the (-)-enantiomer and the slower eluting

enantiomer having a retention time of ~ 49 min for the (+)-enantiomer.

EXAMPLE 8
4-(4-Fluorophenyl)-7-{[ {5-[ 1-hydroxy-1-(trifluoromethyl)propyl]-1,3.4-oxadiazol-2-

yl}(methyamino]methyl}-2H-chromen-2-one
Step 1: 4.(4-Fluorophenyl)-7-{{ {5-[1-hydroxy-1-(trifluoromethypropyll-1.3.4-

oxadiazol-2-yl}{methyl)amino]methyl}-2H-chromen-2-one
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EF
F j\'“l‘\l
Ho Y oy 0.0
| o
F

The (-) 1somer of 4-(4-fluorophenyl)-7-[({5-[1-hydroxy-1-(triflucromethyl)propyl]-1,3,4-
oxadiazol-2-yl }amino)methyl]-2H-chromen-2-one (0.100 g, 0.22 mmol), methyl iodide (2 mL) and
K,CO, (0.061 g 0.44 mmol) were heated at 50 °C until the disappearance of starting material. The
mixture was cooled to rt and diluted with EtOAc-water. The organic layer was separated, dried and the
solvent removed. Purification on silica gel (toluene-acetone, 8:2) gave the title compound. 'H NMR
(400 MHz, acetone-de): & 7.68 (m, 2H), 7.51 (d, 1H), 748 (s, 1H), 7.39 (m, 3H), 6.49 (s, 1H), 6.12 (s,
1H), 4.8 (q, 2H), 3.17 (s, 3H), 2.26 (m, 1H), 2.09 (m, 1H), 1.02 (1, 3H).

EXAMPLE 9A
7-bromo-4-(2-methyvl-1,3-thiazol-4-y1}-2H-chromen-2-one can be prepared as follows:
]

Br 0O O

R /\o& Br\/&o S-/K

R =-OTf

Step 1: 7-bromo-4-(1-ethoxyvinyl)-2H-chromen-2-one

To a solution of 7-bromo-4-trifluoromethanesulfonyloxycoumarin (5.1 g, 13.7 mmeol) in
dioxane is added tributyl(1-ethoxyvinyl)tin (4.8 mL, 14.2 mmol), (Ph3P)4Pd (0.790 g, 0.7 mmol) and
LiCl (1.74 g, 41 mmol). The mixture is refluxed for 4 h, cooled and partitioned between aqueous NH4Cl
and EtOAc. The layers are separated and the aqueous phase is extracted with EtOAc. The combined
organic layers are washed with brine and dried over anhydrous Na2SO4. The solvent is evaporated and
the residue is chromatographed on silica gel (CH2Cl2/EtOAc; 95:5) and triturated in hexane/Et20 to

give the title compound.

Step 2: 7-bromo-4-(bromoacetyl)-2H-chromen-2-one

To a solution of 7-bromo-4-(1-ethoxyvinyl)-2H-chromen-2-one (2.0 g, 6.8 mmol) in THF
and H20 is added N-bromosuccinimide (1.3 g, 14.2 mmol) with stirring for 30 min. Toluene is added

and the solvent 1s evaporated. The residue is chromatographed on silica gel (hexane/EtQAc; 80:20) to

give the title compound.

Step 3: 7-bromo-4-(2-methyl-1,3-thiazol-4-y1)-2H-chromen-2-one
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To a solution of 7-bromo-4-(bromoacety!)-2H-chromen-2-one (0.605 g, 1.7 mmol) in
DMF is added thioacetamide (0.138 g, 1.8 mmol). The mixture 1s stirred 24 h at rt and at 100 °C
overnight. Once cool to rt, it is partitioned between aqueous NH4C1 and EtOAc. The layers arc
separated and the aqueous phase is extracted with EtOAc. The combined organic layers are washed with
brine and dried over anhydrous Na2S$04. The solvent is evaporated and the residue swished in

hexanes/Et20 to give the title compound.

EXAMPLE 9B
7-[({5-[1-Hydroxy-1-(trifluoromethyl)propyl]-1,3.4-oxadiazol-2-yl} amino)methyl]-4-(2-methyl-1,3-

thiazol-4-y1)-2H-chromen-2-one

Step 1: Methyl 4-(2-methyl-1.3-thiazol-4-y1)-2-0x0-2H-chromene-7-carboxylate
O
0]
MeO ©
o

7 N
s
To a solution of 7-bromo-4-(2-methyl-1,3-thiazol-4-yl)-24-chromen-2-one (1.17 g, 3.63
m~—n]) in DMSO (21 ml) and methanol (12 ml) was added triethylamine (1.0 mL, 7.26 mmol) and
[Pd(dppf)Cl,),-CH,Cl, (0.593 g, 0.73 mmol). The reaction mixture was stirred overnight at 65 °C with a
balloon of carbon monoxide. After cooling to rt, the reaction mixture was diluted with EtOAc-CH,Cl,
(9:1) washed with water (3X) and brine. The organic phase was dried over MgSO, and evaporated to
dryness. The residue was purified on silica gel (hexanes-EtOAc, 8:2) to afford the title compound. 'H
NMR (400 MHz, acetone-d¢): & 8.45 (m, 1H), 8.12 (s, 1H), 7.92 (m, 2H), 6.80 (s, 1H), 3.97 (s, 3H),
2.85 (s, 3H).
Step 2: 4-(2-Methyl-1,3-thiazol-4-yl)-2-ox0-2HH-chromene-7-carboxylic acid
0]

O
HO °

7N
s{
To a solution of methyl 4-(2-methyl-1,3-thiazol-4-yl)-2-ox0-2H-chromene-7-carboxylate
(1.0 g, 3.32 mmol) in THF (33 ml) was added lithium hydroxide 1 M (16.6 ml, 16.6 mmol). The reaction
was heated at 65 °C for 90 min, cooled to rt and evaporated. A solution of HCI 2N was then added to the

residue and the mixture stirred for 1 h. The powder was filtered to give the title compound. 'H NMR
(400 MHz, DMSO-d,): 6 8.37 (m, 1H), 8.28 (s, 1H), 7.87 (m, 2H), 6.85 (s, 1H), 2.80 (s, 3H).

.45 .



10

15

20

WO 2006/099733 PCT/CA2006/000432

Step 3: 7-(Hydroxymethyl)-4-(2-methyl-1,3-thiazol-4-y1)-2H-chromen-2-one

HO 0...0

“ N
L
To a solution of 4-(2-methyl-1,3-thiazol4-yl)-2-0x0-2H-chromene-7-carboxylic acid

(0.692 g, 2.41 mmol) in THF (16 ml) at 0 °C was added triethylamine (1.3 ml, 9.63 mmol) followed by
isobutyl chloroformate (0.94 ml, 7.23 mmol) over 15 min. The reaction mixture was stirred at 0 °C for 1
h and sodium borohydride (0.456 g, 12.0 mmol) in water (12 ml) was added. The reaction mixture was
stirred 1 h at 0 °C, quenched with a solution of NH,Cl and extracted with EtOAc. The organic phase was
washed with brine, dried over MgS8O, and evaporated to dryness. The residue was purified by
chromatography on silica gel (hexanes-EtOAc, 4:6 to 2:8) to give the title compound. 'H NMR (400
MHz, acetone-dg): & 8.22 (m, 1H), 8.05 (s, 1H), 7.40 (s, 1H), 7.35 (m, 1H), 6.62 (s, 1H), 4.80 (m, 2H),
4.55 (m, 1H), 2.82 (s, 3H).

Step 4 4-(2-Methvl-1 3-thiazol-4-yl)-2-ox0-2H-chromene-7- carbaldehyde
QO
0. .0
H
P

7 "N
-

To a solution of 7-(hydroxymethyl)-4-(2-methyl-1,3-thiazol-4-y1)-2H{-chromen-2-on¢
(0.387 g, 1.42 mmol) in CH,Cl, (7 ml) was added MnO; (1.85 g, 21.2 mmol) and stirred at rt for4 h. A
second portion of MnQ; (1.85 g, 21.2 mmol) was added and 3 h later the reaction mixture was filtered on
celite , evaporated to dryness and purified by trituration in CH,Cl,-MeOH (9:1) to give the title
compound. 'H NMR (400 MHz, acetone-dg): & 10.12 (s, 1H), 8.45 (m, 1H), 8.31 (s, 1H), 7.95 (s, 1H),
7.85 (m, 1H), 6.9 (s, 1H), 2.80 (s, 3H).
Step 5: 7-[({5-[1-Hydroxy-1-(trifluoromethylpropyl]-1,3 4-oxadiazol-2-

vl}amino)methyl]-4-(2-methyl-1,3-thiazol-4-y1)-2 H-chromen-2-one
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RF
F /N"l\\l
HO O)\N 0.0
H

To a solution of 4-(2-methyl-1,3-thiazol-4-y1)-2-oxo-2H-chromene-7- carbaldehyde

(0.200 g, 0.74 mmol) and 2-(5-amino-1,3,4-oxadiazol-2-y1)-1,1,1-trifluorobutan-2-ol (0.202 g, 0.96

mmol) in toluene (2 ml) was added PPTS (0.019 g, 0.07 mmol). The reaction muxture was heated under
5 reflux with a Dean-Stark trap for 6 h. After evaporation, the residue was diluted in EtOH (2 ml), cooled

to 0 °C and sodium borohydride (28 mg, 0.74 mmol) was added. After 15 min, the reaction was

quenched with a saturated solution of NH,Cl, extract with EtOAc then washed with water and brine. The

solvent was evaporated and the residue chromatographed on silica gel (chloroform-ethanol, 95:5) to give

the title compound. 'H NMR (400 MHz, acetone-dg): & 8.27 (d, 1H), 8.09 (s, 1H), 7.45 (m, 3H), 6.66 (s,

. 10 1H), 6.08 (s, 1H), 4.7 (d, 2H), 2.83 (s, 3H), 2.22 (m, 1H), 2.10 (m, 1H), 0.98 (m, 3H).
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WHAT IS CLAIMED:
1. A compound of structural Formula Ia
~N
N
re )
X
R3 5
R* Ia R

and the pharmaceutically acceptable salts, esters and solvates thereof wherein:
- - - 18 selected from a single and a double bond,;
“A” is selected from the group consisting of

(a) a 5-membered aromatic ring containing (i} one or more carbon atoms, (if) one heteroatom
selected from oxygen and sulfur, and (iii) zero, one, two or three nitrogen atoms,

(b) a 5-membered aromatic ring containing one or more carbon atoms and from one to four
nitrogen atoms,

(¢) a 6-membered aromatic ring containing carbon atoms and one, two or three nitrogen atoms;

(d) a bicyclic aromatic ring system selected from benzothienyl, indolyl, quinolinyl and
naphthalenyl,

(e) phenyl, and

(f) CH2- phenyl,;

and wherein A is optionally mono- or di-substituted with a substituent independently selected at each
occurrence from the group consisting of (i) -F (i) — -Cl, (i1i) ~C]-3alkyl optionally substituted with one
or more of halo, (iv) -OC1.3alkyl optionally substituted with one or more of halo, (v) -OC3_gcycloalkyl,
(vi) -CH20H, (vii) -COORI, (viii) -CN and (ix) -NR10R11;

X is selected from —O- and -S-;

Y is selected from:

(a) -NR6-CHR7 and -NR8-C(0)- wherein the nitrogen in Y is linked to the 5-membered
heterocyclic moiety of Formula Ia and the carbon in Y is linked to the bicyclic
heterocyclic moiety of Formula la;

(b) —S-and

(c) -0~

Rl is selected from the group consisting of —H, —C g alkyl and —~C3 ¢ cycloalkyl;

R2 is selected from the group consisting of —H, -OH, -F, -C1.3alkyl, -OC].3alkyl and -0C(0)-C1-3alkyl;
R3 is selected from the group consisting of ~H, ~C1.galkyl, ~C] -6alkyl substituted with one or more of
fluoro, -C1.6alkyl substituted with R9, -C2.galkenyl, -C3_gcycloalkyl, —Cs.7¢ycloalkenyl and -Z;
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R4 is selected from the group consisting of -H, —C1.galkyl, —C].galkyl substituted with one or more of
fluoro, -C1.galkyl substituted with R9, -C2_galkenyl, -C3_gcycloalkyl, ~C5_7cycloalkenyl and -Z;

or R3 and R4 together represent oxo;

or R3 and R4 are joined together with the carbon to which they are attached to form a ring selected from
the group consisting of a —~C3_gcycloalkyl ring and a —Cs_7cycloalkenyl ring, provided that when R3 and
R4 are joined together with the carbon to which they are attached to form a ~Cs._7cycloalkenyl ring, there

is no double bond at the C-1 position in the ring;
or Rz, R3 and R4 are joined together with the carbon to which they are attached to form a cycloalkenyl

E}f’ and Qé‘;

RS is absent or is a substituent selected from the group consisting of —C1-¢ alkyl, —-C3-¢ cycloalkyl and
halo;

RO is selected from the group consisting of (a) -H, (b) ~C -4 alkyl, (¢) ~C(0)C14 alkyl, and

(d) -C(O)phenyl optionally substituted with —C1_4 alkyl;

R7 is selected from the group consisting of (a) -H, (b) —C1.4 alkyl, (c) -C3.gcycloalkyl, (d) phenyl

ring selected from:

ontionally mono- or di-substituted with a substituent independently selected at each occurrence from the
group consisting of -C14 alkyl, -F and —Cl, and (€) a 5-membered aromatic ring containing (i) one or
more carbon atoms, (i1) one heteroatom selected from oxygen and sulfur, and (iii) zero, one, two or three

nitrogen atoms;
R8 is selected from the group consisting of -H and —-C14 alkyl;

RY is selected from the group consisting of -COOR1, -C(O)H, ~CN, -CRIRIOH, -OR1, -$-C1_galky!
and -8- C3_g cycloalkyl;
R10 s selected from the group consisting of —H, ~C}_g alkyl, —J:C3_6 cycloalkyl and -COOR1,
R11 i5 selected from the group consisting of —H, —C1.¢ alkyl aﬁd ~C3_g cycloalkyl; and
Z is selected from the group consisting of ‘
(a) a 5S-membered aromatic nng containing (i) one or mbre carbon atoms, (ii) one heteroatom
selected from oxygen and sulfur, and (iii) zero,}one, two or three nitrogen atoms,
(b) a 5-membered aromatic ring containing one or more carbon atoms and from one to four
nitrogen atorns, |
(c) a 6-membered aromatic ring containing carbon atoms and one, two or three nitrogen atoms;
(d) phenyl, and
(e) —-CHp- phenyl and —CH?-dioxolanyl,
and wherein Z is optionally mono- or di-substituted with a substituent independently selected at each
occurrence from the group consisting of (i) -F, (i1) -Cl, (iii) -C1-3alkyl optionally substituted with one or

-49 .




WO 2006/099735 PCT/CA2006/000432

more of halo, (iv) -OC1-3alkyl optionally substituted with one or more of halo, (v) -OC3.gcycloalkyl,
(vi) -CH20H, (vii) -COORI, (viii) -CN and (ix) -NR10R11,

2. The compound of claim 1 having structural Formula Ib

0._.0

\>—N CHR?
X RS 5 P

12

=4 R

. 3
5 \R13

and the pharmaceutically acceptable salts, esters and solvates thereof wherein
R12 is selected from the group consisting of -H and —F; and
R13 is absent or is a substituent at the 3- or 4-position and is selected from the group consisting of (i) -F,
(i1) -Cl, (i11) —Cj .3alkyl optionally substituted with one or more of halo, (iv) -OC1-3alkyl optionally

10  substituted with one or more of halo, (v) -OC3_gcycloalkyl, (vi) -CH2OH, (vii) <COOR!, (viii) -CN and
(ix) -NR1OR11

3. The compound of claim 2 having structural Formula I

R2

15  and the pharmaceutically acceptable salts, esters and solvates thereof,

4, The compound of claim | having structural Formula Ic
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-~N
N
, | \>_Y O O
R X P
S
R3 R
4 12
R 2 | R
Ic 2\ 3
4\R13

and the pharmaceutically acceptable salts, esters and solvates thereof wherein
Y is selected from —S- and —O-;
R12 is selected from the group consisting of —H and -F;

R13 is absent or is a substituent at the 3- or 4-position and is selected from the group consisting of (i) -F,
(i1) -Cl, (111) —-Cy -3alky! optionally substituted with one or more of halo for example including ~CF3,

(iv) -OC1-3alkyl optionally substituted with one or more of halo for example including -OCHF?
and -OCF3, (v) -OC3_gcycloalkyl, (vi) -CH20H, (vii) -COOR], (viii) -CN and (ix) -NR10R 11,

5. The compound of claim 1 selected from the group consisting of:
4-bromo-N-{[4-(4-fluorophenyl)-2-0x0-2H-chromen-7-ylJmethyl} -N-{5-[ 1-hydroxy-1-
(trifluoromethyl)propyl]-1,3,4-oxadiazol-2-yl} benzamide;
4-(4-fluorophenyl)-7-{[ {5-[ 1-hydroxy-1-(trifluoromethyl)propyl]-1,3,4-oxadiazol-2-
yl} (isopropyl)amino)methyl} -2 H-chromen-2-one;
7-[({5-[1-hydroxy-1-(triflucromethyl)propyl]-1,3,4-oxadiazol-2-yl }amino)methyl]-4-(2-methyl-1,3-
thiazol-4-y1)-2H-chromen-2-one;
4-(4-fluorophenyl)-7-[({5-[1-hydroxy-1-(trifluoromethyl)propyl]-1,3,4-oxadiazol-2-yl} amino)methyl}-6-
methyl-2H-chromen-2-one;

N-{[4-(4-fluorophenyl)-2-oxo-2H-chromen-7-ylJmethyl}-N-{5-{ 1-hydroxy-1-(trifluoromethyl)propyl]-
1,3,4-0xadiazol-2-yl}acetamide;
4-(4-fluorophenyl)-7-({[5-(1-hydroxy-1-phenylethyl)-1,3,4-oxadiazol-2-ylJamino} methyl)-2H-chromen-
2-one;

4-(4-fluorophenyl)-7-[({5-[2,2,2-trifluoro-1-hydroxy-1 -(trifluoromethyl)ethyl}- 1,3 4-oxadiazol-2-
yl}amino)methyl]-2H-chromen-2-one;
4-(4-fluoropheny!)-7-[({5-[(18)-2,2,2-trifluoro-1-hydroxy-1-methylethyl]-1,3,4-oxadiazol-2-
yl}amino)methyl]-2H-chromen-2-one;

4~(4-fluorophenyl)-7-{[ {5-[ 1-hydroxy-1-(trifluoromethyl)propyl}-1,3,4-0xadiazol-2-

yl} (methyl)amino Jmethyl} -2 H-chromen-2-one;
4-(4-fluorophenyl)-7-[({5-[(1R)-2,2,2-trifluoro-1-hydroxy-1-methylethyl]-1,3,4-oxadiazol-2-

yl}amino)methyl]-2H-chromen-2-one;
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3-{7-[({5-{1-hydroxy-1-(trifluoromethyl)propyl]-1,3,4-oxadiazol-2-yl }amino)methyl]-2 -oxo-2 H-
chromen-4-yl}benzonitrile;
4-(4-fluorophenyl)-7-({[5-(2,2,3,3,3-pentafluoro-1-hydroxy-1-methylpropyl)-1,3,4-oxadiazol-2-
yllamino}methyl)-2H-chromen-2-one;
4-(4-fluorophenyl)-7-({[5-(1-hydroxycyclopentyl)-1,3,4-oxadiazol-2-ylJamino } methyl)-2 H-chromen-2-
one;

(R)-6-fluoro-4-(4-fluorophenyl)-7-[({5-[ 1-hydroxy-1-(trifluoromethyl)propyl]-1,3,4-oxadiazol-2-
yl}amino)methyl]-2H-chromen-2-one;

(S)-6-fluoro-4-(4-fluorophenyl)-7-[({5-[ 1-hydroxy-1-(trifluoromethyl)propyl])-1,3,4-oxadiazol-2-
yl}amino)methyl]-2H-chromen-2-one;

6-chloro-4-(4-fluorophenyl)-7-{( {5-{1-hydroxy-1-(trifluoromethyl)propyl]-1,3 4-oxadiazol-2-
yl}amino)methyl]-2H-chromen-2-one;

6-fluoro-4-(4-fluorophenyl)-7-[({5-[1-hydroxy- 1 -(trifluoromethyl)propyl]-1,3,4-oxadiazol-2-
yl}amino)methyl]-2H-chromen-2-one;
4-(4-fluorophenyl)-7-[({5-[hydroxy(phenyl)methyl]-1,3,4-oxadiazol-2-yl} amino)methyl]-2 H-chromen-2-
one;
7-({[5-(1-ethyl-1-hydroxypropyl)-1,3,4-oxadiazol-2-yl]amino } methy1)-6-fluoro-4-(4-fluorophenyl)-2H-
chromen-2-one;

4-(4-.:uorophenyl)-7-({[5-(1-hydroxy-1-methylpropyl)-1,3,4-0xadiazol-2-yl]amino } methyl)-2 H-chromen-
2-one;

7-({[5-(1-ethylpropyl)-1,3 4-0xadiazol-2-yl]Jamino} methyl)-4-(4-fluorophenyl)-2H-chromen-2-one;
4-[3-(difluoromethoxy)phenyl]-7-({[5-(1-ethyl-1-hydroxypropyl)-1,3,4-0xadiazol-2-yl Jamino } methyl)-
2H-chromen-2-ong;
4-(4-fluorophenyl)-7-[({5-[1-hydroxy-1-(trifluoromethyl)propyl]-1,3,4-oxadiazol-2-y1}amino)methyl]-
2H-¢chromen-2-one;

(+)-4-(4-fluorophenyl)-7-[({5-[ 1 -hydroxy-1-(trifluoromethyl)propyl]-1,3,4-0xadiazol-2-
yl}amino)methyl}-2H-chromen-2-one;
(-)-4-(4-fluoropheny!)-7-[({5-[1-hydroxy-1<(trifluoromethyl)propyl]-1,3,4-oxadiazol-2-yl }amino)methyl]-
2H-chromen-2-one;

7-({[5-(1-ethyl-1-hydroxypropyl)-1,3 4-oxadiazol-2-ylJamino } methyl)-4-[ 3-(trifluoromethoxy)phenyl}-
2H-chromen-2-one;

6-chloro-7-({[5-(1-ethyl-1-hydroxypropyl)-1,3,4-oxadiazol-2-ylJamino} methyl)-4-phenyl-24-chromen-2-
one;

7-({[5-(1-ethyl-1-hydroxypropyl)-1,3,4-oxadiazol-2-ylJamino} methy!)-43-methylphenyl)-2H-chromen-
2-one;
7-(1-{[5-(1-ethyl-1-hydroxypropy})-1,3,4-oxadiazol-2-ylJamino } ethyl)-4-(4-fluorophenyl)-2 H-chromen-

2-one;
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7-({[5-(1-ethyl-1-fluoropropyl)-1,3,4-oxadiazol-2-ylJamino } methyl)-4-(4-fluorophenyl)-2 H-chromen-2- p LX
one; ' Q
7-{[(5-cyclobutyl-1,3,4-oxadiazol-2-yl)amino]methyl} -4-(4-fluorophenyl)-2 H-chromen-2-one;
7-{[(5-cyclopentyl-1,3,4-oxadiazol-2-yl)amino]methyl} -4-(4-fluorophenyl)-2 H-chromen-2-one;
7-({[5-(1-ethyl-1-hydroxypropyl)- 1,3,4-oxadiazol-2-ylJamino }methyl)-4-(4-fluorophenyl)chroman-2-one;
7-{[[5-(1-ethyl-1-hydroxypropyl)-1,3,4-oxadiazol-2-yl}(methylyamino}methyl} -4~(4-fluorophenyl)-2 H-
chromen-2-one;

7-({[5-(1-ethyl-1-hydroxypropyl)-1,3,4-0xadiazol-2-ylJamino } methyl)-4-(3-fluorophenyl)-2H-chromen-
2-one;

4-(2,4-difluorophenyl)-7-({[5-(1-ethyl-1-hydroxypropyl)-1,3,4-0xadiazol-2-yl]Jamino }methyl)-2H-
chromen-2-one;

7-({[5-(1 -ethyl-1-hydroxypropyl)-1,3,4-oxadiazol-2-yl jamino} methyl)-4-(3-methoxyphenyl)-2H-
chromen-2-one;

7-({[5-(1-ethyl-1-hydroxypropyl)-1,3,4-0xadiazol-2-yl Jamino} methyl)-4-(4-methoxyphenyl)-2H-
chromen-2-one;

7-({[5-(1-ethyl-1-hydroxypropyl)-1,3,4-oxadiazol-2-ylJamino} methyl)-4-phenyl-2 H-chromen-2-one;
7-[({5-[dicyclopropyl(hydroxy)methyl]-1,3,4-oxadiazol-2-yl } amino)methy!]-4-(4-fluorophenyl)-2 H-
chromen-2-one;

7-( (3 i-ethyl-1-hydroxypropyl)-1,3,4-oxadiazol-2-ylJamino} methyl)-4-(4-fluorophenyt)-2 H-chromen-
2-ong; '
N-[5-(1-cthyl-1-hydroxypropyl)-1,3,4-0xadiazol-2-y1]-N-{[4-(4-fluorophenyl)-2-0x0-2 H-chromen-7-
yllmethyl}acetamide;

7-({[5-(1-ethyl-1-hydroxypropyl)-1,3,4-thiadiazol-2-yl]Jamino} methyl)-4-(4-fluorophenyl)-2 H-chromen-
2-one;

7-{[(5-tert-butyl-1,3,4-thiadiazol-2-yl)amino]methyl } 4-(4-fluorophenyl)-2 H-chromen-2-one;
7-({5-[dicyclopropyl(hydroxy)methyl]-1,3,4-thiadiazol-2-yl} thio)-4-pyridin-3-yl-2 H-chromen-2-one;
7-({5-[dicyclopropyl(hydroxy)methyl]-1,3,4-thiadiazol-2-yl} thio)-4-(4-fluorophenyl)-2 H-chromen-2-one;
7-{[5-(1-ethyl-1-hydroxypropyl)-1,3,4-thiadiazol-2-yl]thio}-4-(4-fluorophenyl)-2 H-chromen-2-one;

and the pharmaceutically acceptable salts, esters and solvates thereof.

6. A compound of claim 1 selected from the group consisting of:
7-[({5-[1-hydroxy-1-(trifluvoromethyl)propyl]-1,3,4-0xadiazol-2-yl }amino)methyl]-4-(2-methyl-1,3-
thiazol-4-yl)-2H-chromen-2-one;
4-(4-fluorophenyl)-7-[({5-[1-hydroxy-1-(trifluoromethyl)propyl}-1,3,4-oxadiazol-2-yl }amino)methyli}-6-
methyl-2H-chromen-2-one;
4-(4-fluorophenyl)-7-[({5-[(18)-2,2,2-trifluoro-1-hydroxy-1-methylethyl]-1,3,4-oxadiazol-2-
yl}amino)methyl}-2H-chromen-2-one;

-53 -




10

15

20

25

30

35

WO 2006/099735 ' PCT/CA2006/000432

3-{7-[({5-[1-hydroxy-1-(trifluoromethyl)propyi]-1,3,4-oxadiazol-2-yl}amino)methyl]-2-ox0-2 H-
chromen-4-yl}benzonitrile;
6-fluoro-4-(4-fluorophenyl)-7-[({5-[1-hydroxy-1-(trifluoromethyl)propyl]-1,3,4-oxadiazol-2-
yl}amino)methyl]-2 H-chromen-2-one; |
6-chloro-4-(4-fluorophenyl)-7-[({5-[1-hydroxy-1-(trifluoromethyl)propyl]-1,3,4-oxadiazol-2-
yl}amino)methyl]-2//-chromen-2-one;

7-({[5-(1-ethyl-1-hydroxypropyl)-1,3,4-oxadiazol-2-ylJamino } methy!)-4-(3-fluorophenyl)-2 H-chromen-
2-one;

4-(4-fluorophenyl)-7-[({5-[ 1-hydroxy-1-{trifluoromethyl)propyl]-1,3 ,4-oxadiazol-2-yl }amino)methyl]-
2H-chromen-2-one;

(-) 4-(4-fluorophenyl)-7-[({5-[1-hydroxy-1-(trifluoromethyl)propyl]-1,3,4-oxadiazol-2-yl } amino)methyl]-
2H-chromen-2-one;

and the pharmaceutically acceptable salts, esters and solvates thereof.

7. A pharmaceutical composition comprising a therapeutically effective amount of

a compound of claim 1 and a pharmaceutically acceptable carrier.

8. A method of preventing the synthesis, the action, or the release of leukotrienes in
a Ira..nimal which comprises administering to said mammal an effective amount of a compound of claim
1.

9. The method of claim 9 wherein the mammal is a human.

10, A method of treating an inflammatory condition in 8 mammal which comprises
administering to a mammal in need of such treatment a therapeutically effective amount of a compound

of claim 1.

1]. A method of treating atherosclerosis comprising administering a therapeutically

effective amount of a compound of claim 1 to a patient in need of such treatment,

12. A method for preventing or reducing the risk of developing atherosclerosis,
comprising administering a prophylactically effective amount of a compound of claim | to a patient at

risk for developing atherosclerosis.
13, A method for preventing or reducing the risk of an atherosclerotic disease event
comprising administering a prophylactically effective amount of a compound of claim 1 to a patient at

risk for having an atherosclerotic disease event.
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14, A method for halting or slowing atherosclerotic plaque progression, comprising

administering a therapeutically effective amount of a compound of claim 1 to a patient in need of such

treatment.

15. A method for effecting regression of atherosclerotic plaque comprising
administering a therapeutically effective amount of a compound of claim 1 to a patient in need of such

treatment.
16. A method for preventing or reducing the risk of atherosclerotic plaque rupture
comprising administering a prophylactically effective amount of a compound of claim 1 to a patient

having atherosclerotic plaque.

17. A pharmaceutical composition comprised of a compound of claim 1 and a

pharmaceutically acceptable carrier.

18. A pharmaceutical composition comprised of a compound of claim 1, a lipid

altering compound and a pharmaceutically acceptable carrier.
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TITULO DE LA INVENCION
NUEVOS COMPUESTOS FARMACEUTICOS

CAMPO DE LA INVENCION
La presente invencion se refiere a nuevos compuestos que son Utiles como

inhibidores de biosintesis de leucotrienos.

ANTECEDENTES DE LA INVENCION

La inhibicion de biosintesis de leucotrienos ha sido un édrea activa de investigacién
farmacéutica durante muchos afios. Los leucotrienos constituyen un grupo de hormonas que actiian
localmente, producidas en sistemas vivos a partir del acido araquidénico. Los leucotrienos son
mediadores potentes de contraccion e inflamacion derivados de oxigenacion enzimatica de 4cido
araquidénico mediante 5-lipooxigenasa. Una clase de inhibidores de biosintesis de leucotrienos son ‘

aquellos conocidos por actuar a través de inhibicion de 5- 11poox1gena§; (5'-LO)
Los prmupales leucotrienos son leucotrieno B4 (abreviado como LTB4), LTC4,

LTD4 y LTE4. La biosintesis de estos leucotrienos comienza con la accién de las enzimas 5-
lipooxigenasas sobre acido araquidénico para producir el ep6xido conocido como Leucotrieno A4
(LTA4), el cual se convierte en los otros leucotrienos mediante etapas enzimaticas subsiguientes.
Detalles adicionales de la biosintesis igual que del metabolismo de los leucotrienos se encuentran en
el libro Leukotrienes and Lipooxigenases, ed. J. Rokach, Elsevier, Amsterdam (1989). Las acciones
de los leucotrienos en sistemas vivos y su contribucién a diversos estados de enfermedad se
discuten también en el libro de Rokach.

En general, los inhibidores de 5-LO se han buscado para el tratamiento de la rinitis
alérgica, asma y afecciones inflamatorias incluyendo artritis. Un ejemplo de un inhibidor de 5-LO
es el farmaco comercializado zileutén (ZYLOFT®) el cual esta indicado para el tratamiento de
asma. Mas recientemente, se ha comunicado que 5-LO puede ser un importante contribuyente al
proceso aterogénico; véase Mehrabian, M. y col., Circulation Research, 26 de julio de 2002,
91(2):120-126.

A pesar de avances terapéuticos significativos en el tratamiento y prevencion de
afecciones afectadas por inhibicion de 5-LO, se necesitan opciones de tratamientos adicionales. La
presente invencion dirige sus esfuerzos a esa necesidad proporcionando nuevos inhibidores de 5-LO

los cuales son utiles para inhibir biosintesis de leucotrienos,

SUMARIO DE LA INVENCION




La presente invencion se refiere a compuestos de Formula Ia los cuales son
inhibidores de biosintesis de leucotrienos, procedimientos para su preparacidn, y procedimientos y

formulaciones farmacéuticas para usar estos compuestos en mamiferos, especialmente humanos.

~N
N 0 O
X W
R3 Rs/ 7Y
R* 1Ia A

R1

Los compuestos de Férmula Ia son dtiles como agentes farmacéuticos para
ralentizar o detener aterogénesis. Por lo tanto, la presente invencion proporciona un procedimiento
para tratar aterosclerosis, el cual incluye detener o ralentizar la progresién de enfermedad
aterosclerotica una vez esta llega a ser clinicamente evidente, comprendiendo administrar una
cantidad terapéuticamente efectiva de un compuesto de Férmula Ia a un paciente en necesidad de tal
tratamiento. La presente invencion también proporciona procedimientos para prevenir o reducir el
riesgo de desarrollar aterosclerosis y sucesos patologicos ateroscleréticos, que comprenden
administrar una cantidad profilacticamente efectiva de un compuesto de Férmula Ia a un paciente
quien esta en riesgo de desarrollar aterosclerosis o tener un suceso patologico aterosclerdtico.

Adicionalmente, la i:;reéénte invencidén implica el uso de compuestos de Férmula Ia
como agentes antiasmaticos, antialérgicos, antiinflamatorios y citoprotectores. Son también ttiles
en tratar angina de pecho, espasmo cerebral, glomerulonefritis, hepatitis, endotoxemia, uveitis, y
rechazo a aloinjertos. La presente invencion proporciona procedimientos de tratamiento que
comprenden administrar una cantidad terapéuticamente efectiva de un compuesto de Férmula la a
un paciente en necesidad de los tratamientos anteriormente descritos.

La presente invencién proporciona adicionalmente el uso de un compuesto de
Férmula Ta en combinacion con otros agentes terapéuticamente efectivos. Las realizaciones

adicionales seran evidentes a partir de la siguiente descripcion detallada.

DESCRIPCION DETALLADA DE LA INVENCION
Los inhibidores de biosintesis de leucotrienos de la presente invencién son
compuestos de Formula estructural Ia
~N
N O 0
2 ' \>_Y
R X

R3 R5
R* Ia A




y las sales, ésteres y solvatos farmacéuticamente aceptables de la misma, en los que: ,
- - - se selecciona de un enlace simple y un enlace doble; J(’{
“A” se selecciona a partir de un grupo que consta de

(a) un anillo aromatico de 5 miembros que contiene (i) uno o mas atomos de carbono, (ii)
un heteroatomo seleccionado a partir de oxigeno y azufre, y (iii) cero, uno, dos o
tres dtomos de nitrégeno,

(b) un anillo aromatico de 5 miembros que contiene uno o mas atomos de carbono y de uno
a cuatro atomos de nitrégeno,

(¢) un anillo aromdtico de 6 miembros que contiene dtomos de carbono y uno, dos o tres
atomos de nitrégeno;

(d) un sistema anillo biciclico seleccionado de benzotienilo, indolilo, quinolinilo y
naftalenilo;

(e) fenilo, y

(f) —=CH2- fenil;

y en los que A esta opcionalmente mono- o di-sustituida con un sustituyente independientemente
seleccionado en cada aparicion del grupo consistente en (i) -F (ii) -Cl, (iii) —alquilC1.3
opcionalmente sustituido con uno o més grupos halo que incluyen por ejemplo —CF3, (iv)
-OalquilC1.3 opcionalmente sustituido con uno o mas grupos halo que incluyen por ejemplo -
OCHF7 y -OCF3, (v) -OcicloalquilC3.g, (vi) -CH20H, (vii) -COOR], (viii) -CN y (ix) -NR10R11;
X se selecciona de —O- y —S-;

Y se selecciona de:

(a) -NRSO-CHR7 y -NR8-C(0)- en los que el nitrégeno en Y esta unido al resto
heterociclico de 5 miembros de Férmula Ia y ¢l carbono en Y esta unido al resto
heterociclico biciclico de Férmula Ia;

(b) =8, =8(0) —, =S(0)>- y

()0

R1 se selecciona del grupo consistente en —H, —alquilC1.¢ y —cicloalquilC3-g;

R2 se selecciona del grupo consistente en —H, -OH, -F, ~alquilCy_3, -OalquilC1.3 y -OC(0)-
alquilCq.3;

R3 se selecciona del grupo consistente en —H, ~alquilC].g, —alquilC1.g sustituido con uno o més
grupos fluoro que incluyen por ejemplo pero no se limitan a —perfluoroalquilC_g tal como ~CF3 y
-CF)CF3, ~alquilC1¢ sustituido con RY, -alquenilC3.6, -cicloalquilC3_g, —cicloalquenilC5.7y -Z;
R4 se selecciona del grupo consistente en —H, —alquilC1., —alquilC ¢ sustituido con uno o mas
grupos fluoro incluyendo por gjemplo pero no limitados a —perfluoroalquilC].g tal como —-CF3 y
-CF2CF3, -alquilC].g sustituido con RY, -alquenilC2.g, -cicloalquilC3_g, —cicloalquenilC5.7 y -Z;

o R3 ¥ R4 representan conjuntamente 0xo;




o R3 Y R4 se articulan conjuntamente con el carbono al cual estan unidos para formar un anillo
seleccionado del grupo consistente en un anillo —cicloalquilC3.¢ y un anillo —cicloalquenilC5.7,

dado que cuando R3 y R4 se articulan conjuntamente con el carbono al cual estan unidos para
formar un anillo -cicloalquenilC5.7, no hay doble enlace en la posicién C-1 en el anillo;

oR2 R3y R4 se articulan conjuntamente con el carbono al cual estan unidos para formar un anillo

cicloalquenilo seleccionado de:

Dten O

RS est ausente o es un sustituyente seleccionado a partir del grupo consistente en —alquilC|-g, —
cicloalquilC3_g y halo;
R6 se selecciona del grupo consistente en (a) —H, (b) —alquilC] 4, (¢) -C(O)alquilC1_4 y (d) ~
C(O)fenil opcionalmente sustituido con —alquilC1.4;
R7 se selecciona del grupo consistente en (a) —H, (b) alquiloC].4, (c) -cicloalquilC3_¢, (d) fenilo
opcionalmente mono- o di-sustituido con un sustituyente independientemente seleccionado en cada
aparicion del grupo consistente en -alquilCj-4, -F y —Cl, y (e) un anillo aromético de 5 miembros
que contiene (i) uno o mas atomos de carbono, (ii) un heterodtomo seleccionado a partir de oxigeno
y azufre, y (iii) cero, uno, dos o tres dtomos de nitrogeno;
R8 se selecciona del grupo consistente en —H y —alquilC1_4;
RY se selecciona del grupo consistente en -COOR!, -C(O)H, -CN, -CRIR1OH, —OR],
-S-alquilC].-¢ y —S-cicloalquilC3.g;
R10 se selecciona del grupo consistente en —H, —alquilC .6, —cicloalquilC3.¢ y -COORI;
R11 se selecciona del grupo consistente en —H, -alquilCj.g y —cicloalquilC3-¢; y
Z se selecciona del grupo consistente en
(@) un anillo aromético de 5 miembros que contiene (i) uno o mas atomos de carbono, (ii)
un heteroatomo seleccionado a partir de oxigeno y azufre, y (iii) cero, uno, dos o
tres atomos de nitrégeno,
(b) un anillo aromético de 5 miembros que contiene uno o mas dtomos de carbono y de uno
a cuatro atomos de nitrégeno,
(c) un anillo aromético de 6 miembros que contiene atomos de carbono y uno, dos o tres
atomos de nitrogeno;
(d) fenilo, y
(e) -CHp-fenil y —CH?2-dioxolanil,
y en el que Z esta opcionalmente mono- o di-sustituida con un sustituyente independientemente
seleccionado en cada aparicion del grupo consistente en (i) -F (ii) -Cl, (iii) —alquilC].3




opcionalmente sustituido con uno o mas grupos halo que incluye por ejemplo —CF3, (iv)
-OalquilC1 -3 opcionalmente sustituido con uno o mas grupos halo, (v) -OcicloalquilC3.g, (vi)
-CH20H, (vii) -COOR], (viii) -CN y (ix) -NRI10R11,

En una realizacién de esta invencién son compuestos dentro del alcance de la

Férmula Ia que tienen Formula estructural Ib:

_N
N 0. 0O
| D=N—CHR?
R2 l
X RG 5 _
R3 R
4 12
R Ib 2 ‘ R
. 3
4\R13

y las sales, ésteres y solvatos farmacéuticamente aceptables, de la misma en los que
R12 se selecciona del grupo consistente en —H y ~F;
R13 estd ausente o es un sustituyente en la posicion 3- o 4- y se selecciona del grupo consistente en
(i) -F, (ii) -Cl, (iii) —alquilC1-3 opcionalmente sustituido con uno o mas grupos halo que incluyen
por ejemplo —CF3, (iv) -OalquilC}.3 opcionalmente sustituido con uno o mas grupos halo que
incluyen por ejemplo -OCHF7 y -OCF3, (v) -OcicloalquilC3.g, (vi) -CH2OH, (vii) -COOR!, (viii)
-CN y (ix) -NR1OR11; y Ias restantes variables son como se definen en Férmula Ia. En una clase
de esta realizacion, R13 se selecciona del grupo consistente en —F, -OCF3, -OCHF, -CN, -CH3 vy -
OCH3, y en una subclase R13 es -F.

En otra clase de esta realizacion son compuestos dentro del alcance de la Formula

Ib que tienen la siguiente formula estructural I:

R2 /N"”N
R3%*< M 0._.0
X" °N
R* [
R® =

R13

y las sales, ésteres y solvatos farmacéuticamente aceptables de la misma en los que las variables

presentes en Formula I son como se definen en Formula Tb.

<
/LU"




En otra realizacion de esta invencién son compuestos dentro del alcance de LLA“

Foérmula Ia, que tienen Férmula estructural Ic:

y las sales, ésteres y solvatos farmacéuticamente aceptables de la misma en los que
Y se selecciona de ~S- y —Q-;
R12 se selecciona del grupo consistente en —H y —F;
R13 esta ausente o es un sustituyente en la posicion 3- o 4- y se selecciona del grupo consistente en
(i) -F, (i) -Cl, (iii) —alquilC1.3 opcionalmente sustituido con une o mas grupos halo que incluyen
por egjemplo —CF3, (iv) -OalquilC1_3 opcionalmente sustituido con uno o mas grupos halo que
incluyen por ejemplo ~OCHF?2 y -OCF3, (v) -OcicloalquilC3.¢, (vi) -CH20H, (vii) -COOR, (viii)
-CN y (ix) -NR1OR11; y ]as restantes variables son como se definen en Férmula Ia. En una clase
de esta realizacion, R13 se selecciona del grupo consistente en —F, -OCF3, -OCHF2, -CN, -CH3 y-
OCH3, y en una subclase R13 es -F.
En otra realizaci6n de esta invencion son compuestos de Formula Ia en los que A se
selecciona del grupo consistente en:
(a) un anillo aromatico de 5 miembros que contiene (i) uno o més atomos de carbono, (ii)
un heteroatomo seleccionado a partir de oxigeno y azufre, y (iii) cero, uno, dos o
tres atomos de nitrogeno,
(b) un anillo aromatico de 5 miembros que contiene uno o mas atomos de carbono y de uno
a cuatro 4tomos de nitrégeno, '
(¢) un anillo aromatico de 6 miembros que contiene dtomos de carbono y uno, dos o tres
atomos de nitrogeno; y
(d) fenilo,
y en los que A estd insustituido, mono- o di-sustituido como se describe en la Férmula Ia. En una
clase de esta realizacidn, A esta insustituida, mono- o di-sustituida como se describe en Férmula Ia,
y se selecciona del grupo consistente en tienilo, furanilo, oxazolilo, tiazolilo, tetrazolilo, piridinilo y
fenilo, y particularmente tiazolilo, piridinilo y fenilo. En una subclase de esta realizacion, A se

selecciona a partir de fenilo, opcionalmente sustituido en la posicién 3- o 4- con un sustituyente




seleccionado de -F, -OCF3, -OCHF?, -CN, -CH3 y -OCH3, y opcionalmente sustituido en la

posicién 2- con —F. Mas particularmente, A es 4-fluoro-fenilo.

En otra realizacion de esta invencion son compuestos de Formulas Ia, Ib, Ic e 1 en
las que X es —S-. En otra realizaciéon son compuestos de Férmula Ia, Ib, Ic e I en la que X es —O-.

En otra realizacion de esta invencion son compuestos de Formula Ia en la que Y se
selecciona de -NRO-CHR7 y -NR8-C(0)-. En una clase de esta realizacién Y es -NR6-CHR7-, y
en una subclase Y es -NRO-CHp-. En otra realizacion son compuestos de Formula Ta en la que Y
se selecciona de —S-y —O-,

En otra realizacién de esta invencion son compuestos de Férmula Ia en la que “- - -
“es un enlace doble.

En otra realizacién de esta invencién son compuestos de Férmula Ia en la que R1 se
selecciona de —H y —alquilC1.¢. En una clase de esta realizacién, R1 se selecciona de -H y -CH3,
y en una subclase adicional, R es -H.

En otra realizacién de esta invencion son compuestos de Formulas Ia, Ib,Ice len
las que R2 se selecciona del grupo consistente en -H, -OH , -F, -alquilC] .3, -OCH3, y -OC(O)CH3.
En una clase de esta realizacion, R2 se selecciona de -H y —OH, y mas particularmente es ~OH.

En otra realizacion de esta invencion son compuestos de Formulas Ia, Ib, Ic e  en
las que R3 se selecciona del grupo consistente en —H, -alquilC_g, -alquilC 1 _¢ sustituido con uno o

mas grupos fluoro, -cicloalquilC3.¢ y fenilo. En una clase de esta realizacion, R3 se selecciona de
~CH3, -C2Hj3, —alquilC1.2 sustituido con fluoro particularmente ~CF3 y —CF2CF3, y ciclopropilo.

En otra realizacion de esta invencién son compuestos de Férmulas Ia, Ib, Ice I en
las que R4 se selecciona del grupo consistente en -H, -alquilC1_g, —alquilC].g sustituido con uno o
maés grupos fluoro, ~alquilC1.¢g sustituido con R9, y ~cicloalquilC3.6. En una clase de esta
realizacion, R4 se selecciona de -CH3, -C2Hs, —alquilC1-2 sustituidos con fluoro particularmente
-CF3 y -CF2CF3, ciclopropilo y -CH2COOalquilC1 4.

En otra realizacion de esta invencion son compuestos de Férmulas Ia, Ib, Ic e I en
las que R3 Y R4 representan conjuntamente oxo, o R3 y R4 conjuntamente con el carbono al cual
estan unidos representan un anillo —cicloalquilC3.g.

En otra realizacién de esta invencién son compuestos de Férmulas Ia, Ib e Ic en las
que RS se selecciona de —H, —CH3, -F y -Cl. En una clase de esta realizacion, RJ se selecciona de —
Hy—-CH3.

En otra realizacién de esta invencion son compuestos de Formulas Ia, Ib e I en las

que R6 se selecciona del grupo consistente en -H, -CH3 y ~COCH3. En una clase de esta

realizacién, R6 es —H.




En otra realizacion de esta invencion son compuestos de Formulas Iay Ib en las
que R7 se selecciona del grupo consistente en —H y —alquilC1.4. En una subclase de esta
realizacién, R7 es ~H.

En otra realizacion de esta invencién son compuestos de Formula Ia en la que R8 es
-H.

En otra realizacién de esta invencidn son compuestos de Férmulas Ia, Ib, Ic e [ en
las que R9 es -COORI, y particularmente —COQalquilC| -¢.

En otra realizacion de esta invencion son compuestos de Férmulas la, Ib, Ice I en
las que R10 se selecciona de —H y —alquilC1_g.

En otra realizacion de esta invencioén son compuestos de Formulas Ia, Ib, Ice I en
las que R11 se selecciona de —H y —alquilC1.6.

En otra realizacion de esta invencién son compuestos de Formulas Ia, Ib, Ice [ en
las que Z esta insustituida, mono- o di-sustituida como se describe en Formula Ia y se selecciona del
grupo consistente en fenilo, bencilo, piridinilo, tiazolilo, dioxolanilo y tetrazolilo. En una clase de
esta realizacion, Z esta insustituido, mono- o di-sustituido y se selecciona del grupo consistente en
fenilo, piridinilo y tiazolilo.

Los compuestos de esta invencion incluyen pero no se limitan a los siguientes:
bromo-N-{[4-(4-fluorofenil)-2-0x0-2 H-cromen-7-il]metil } -N-{ 5-[ 1 -hidroxi-1-
(trifluorometil)proptil]-1,3,4-oxadiazol-2-il} benzamida; M + 1= 646 y 648; preparados de acuerdo a
los métodos A y B
4-(4-fluorofenil)-7-{[{5-[ 1 -hidroxi-1-(trifluorometil)propil]-1,3,4-oxadiazol-2-
il}(isopropil)amino]metil } -2 H-cromen-2-ona; M + 1= 506; preparados de acuerdo a los métodos A
yD;
7-[({5-[1-hidroxi-1-(trifluorometil)propil]-1,3,4-oxadiazol-2-il} amino)metil]-4-(2-metil-1,3-tiazol-
4-il)-2H-cromen-2-ona; M + 1= 467; preparado de acuerdo a los métodos C y A;
4-(4-fluorofenil)-7-[({5-[ 1-hidroxi-1-(trifluorometil)propil]-1,3,4-oxadiazol-2-il} amino)metil]-6-
metil-2f/-cromen-2-ona; M + 1= 478; preparados de acuerdo a los métodos Cy Ay B;
N-{[4-(4-fluorofenil)-2-oxo0-2 H-cromen-7-ilJmetil} -N-{5-[ 1 -hidroxi- 1 -(trifluorometil)propil]-1,3,4-
oxadiazol-2-il}acetamida; M + 1= 506; preparados de acuerdo a los métodos By A;
4-(4-fluorofenil)-7-({[5-(1-hidroxi-1-feniletil)-1,3 ,4-oxadiazol-2-ilJamino } metil)-2 H-cromen-2-ona;
M + 1= 458; preparado de acuerdo a los métodos A y B;
4-(4-fluorofenil)-7-[({5-[2,2,2-trifluoro-1-hidroxi-1-(trifluorometil)etil]- 1,3 ,4-0xadiazol-2-
il}amino)metil]-2 H-cromen-2-ona; M + 1= 504; preparado de acuerdo a los métodos A y B;
4-(4-fluorofenil)-7-[({5-[(1S)-2,2,2-trifluoro-1-hidroxi-1-metiletil]- 1,3 ,4-oxadiazol-2-
il}amino)metil]-2 H-cromen-2-ona; M + 1= 450; preparado de acuerdo a los métodos A y B;




4-(4-fluorofenil)-7-{[ {5-[ 1-hidroxi-1-(trifluorometil)propil]-1,3,4-oxadiazol-2-
il}(metil)amino]metil}-2 H-cromen-2-ona; M + 1= 478 ; preparado de acuerdo a los métodos Ay B;
4-(4-fluorofenil)-7-[({5-[(1R)-2,2,2-trifluoro-1-hidroxi-1-metiletil]-1,3,4-oxadiazol-2-
il}amino)metil]-2H-cromen-2-ona; M + 1= 450; preparado de acuerdo a los métodos A y B;
3-{7-[({5-[1-hidroxi-1-(trifluorometil)propil]-1,3,4-oxadiazol-2-il} amino)metil]-2~-ox0-2 H-cromen-
4-il}benzonitrilo; M + 1= 471; preparado de acuerdo a los métodos A y B;
4-(4-fluorofenil)-7-({[5-(2,2,3,3,3-pentafluoro-1-hidroxi-1-metilpropil)-1,3,4-oxadiazol-2-
illamino}metil)-2 H-cromen-2-ona; M + 1= 500 ; preparado de acuerdo a los métodos A y B;
4-(4-fluorofenil)-7-({[5-(1-hidroxiciclopentil)-1,3,4-0xadiazol-2-il]amino } metil)-2 H-cromen-2-ona;
M + 1= 422 ; preparado de acuerdo a los métodos A y B;

(R)-6-fluoro-4-(4-fluorofenil)-7-[({5-[ 1-hidroxi-1-(trifluorometil)propil]-1,3 ,4-oxadiazol-2-
il}amino)metil]-2A-cromen-2-ona; ( M+1= 464; (R)-isomero en DMSO-dg: 8.57 (t, 1H), 7.68-7.63
(m, 2H), 7.53 (d, 1H), 7.42 (t aparente, 2H), 7.26 (s, 1H), 7.18 (d, 1H), 6.53 (s, 1), 4.55 (d, 2H),
2.15-2.05 (m, 1H), 2.01-1.94 (m, 1H), 0.91 (t, 3H); preparado de acuerdo a los métodos Ay By
separacion en elusion lenta en CHIRAL PAK AD;

(S)-6-fluoro-4-(4-fluorofenil)-7-[( { 5-[ 1-hidroxi-1-(trifluorometil)propil]-1,3,4-oxadiazol-2-
il}amino)metil]-2H-cromen-2-ona; M+1= 464; (S)-isomero en acetona-ds: 7.70-7.65 (m, 2H), 7.58-
7.52 (m, 2H), 7.39 (t aparente, 2H), 7.23 (d, 1H), 6.42 (s, 1H), 6.10 (brs, 1H), 4.73 (d, 2H), 2.26-
2.17 (m, 1H), 2.14-2.03 (m, 1H), 0.97 (t, 3H); preparado de acuerdo a los métodos Ay By
separacidén en elusién rapida CHIRAL PAK AD;
6-cloro-4-(4-fluorofenil)-7-[({5-[1-hidroxi-1-(trifluorometil)propil]-1,3,4-oxadiazol-2-
il}amino)metil]-2H-cromen-2-ona; M + 1= 498; preparado de acuerdo a los métodos A y B;
6-fluoro-4-(4-fluorofenil)-7-[({5-[ 1-hidroxi-1-(trifluorometil)propil]-1,3,4-oxadiazol-2-
il}amino)metil]-2H-cromen-2-ona; M + 1= 482 for the racemate; preparado de acuerdo a los
métodos Ay B;

4-(4-tluorofenil)-7-[({5-[hidroxi(fenil)metil]-1,3 ,4-oxadiazol-2-il} amino)metil]-2 H-cromen-2-ona;
M + 1= 444; preparado de acuerdo a los métodos A y B;
7-({[5-(1-etil-1-hidroxipropil)-1,3,4-oxadiazol-2-ilJamino } metil)-6-fluoro-4-(4-fluorofenil )- 2 H-
cromen-2-ona; M + 1= 442; preparado de acuerdo a los métodos A y B;
4-(4-fluorofenil)-7-({[5-(1-hidroxi-1-metilpropil)-1,3,4-oxadiazol-2-ilJamino } metil)-2 H-cromen-2-
ona; M + 1= 410; preparado de acuerdo a los métodos A y B;
7-({[5-(1-etilpropil)-1,3,4-oxadiazol-2-ilJamino} metil)-4-(4-fluorofenil)-2 H-cromen-2-ona; M + 1=
408; preparado de acuerdo a los métodos A y B;
4-[3-(difluorometoxi)fenil]-7-({[5-(1-etil-1-hidroxipropil)-1,3,4-oxadiazol-2-ilJamino } metil )-2 H-

cromen-2-ona; M + 1= 472; preparado de acuerdo a los métodos A y B;




p:

4-(4-fluorofenil)-7-[({5-[1-hidroxi-1-(trifluorometil)propil]-1,3,4-oxadiazol-2-il} amino)metil]-2 H-
cromen-2-ona; M + 1= 464 (racemic); preparado de acuerdo a los métodos A y B; |
(+)-4-(4-fluorofenil)-7-[({5-[ 1-hidroxi-1-(trifluorometil)propil]-1,3,4-oxadiazol-2-il }amjno)metil]- 6\
2H-cromen-2-ona; preparado de acuerdo a los métodos A y B and separation on CHIRAL PAK AD
slow eluting, see example 7;
(-)-4-(4-fluorofenil)-7-[({5-[1-hidroxi-1-(trifluorometil)propil]-1,3,4-oxadiazol-2-il }amino)metil]-
2H-cromen-2-ona; preparado de acuerdo a los métodos A y B y separaci6n en elucion rapida
CHIRAL PAK AD, ver ejemplo 7,
T-({[5-(1-etil-1-hidroxipropil)-1,3,4-oxadiazol-2-ilJamino } metil)-4-[ 3-(trifluorometoxi)fenil ]-2 H-
cromen-2-ona; preparado de acuerdo a los métodos A y B;
6-cloro-7-({[5-(1-etil-1-hidroxipropil)-1,3,4-0xadiazol-2-ilJamino} metil)-4-fenil-2 H-cromen-2-ona;
M + 1= 440; preparado de acuerdo a los métodos A y B;
7-({[5-(1-etil-1-hidroxipropil)-1,3,4-oxadiazol-2-ilJamino} metil)-4-(3-metilfenil)-2 H-cromen-2-
ona; M + 1= 420; preparado de acuerdo a los métodos C y B;
7-(1-{[5-(1-etil-1-hidroxipropil)-1,3,4-oxadiazol-2-ilJamino} etil)-4-(4-fluorofenil)-2 H-cromen-2-
ona; M + 1= 438; preparado de acuerdo a los métodos A y B;
7-({[5-(1-etil-1-fluoropropil}-1,3,4-oxadiazol-2-ilJamino} metil)-4-(4-fluorofenil)}-2 H-cromen-2-
ona; M + 1= 426; preparado de acuerdo a los métodos A y B;
7-{[(5-ciclobutil-1,3,4-0xadiazol-2-il)amino]metilo } -4-(4-fluorofenil)-2 H-cromen-2-ona; M + 1=
392; preparado de acuerdo a los métodos A y B;
7-{[(5-ciclopentil-1,3,4-oxadiazol-2-il)amino]metil }-4-(4-fluorofenil)-2 H-cromen-2-ona; M + 1=
406, preparado de acuerdo a los métodos A y B;

7-({[5-(1-etil-1-hidroxipropil)-1,3,4-oxadiazol-2-i [Jamino}metil)-4-(4-fluorofenil)croman-2-ona; M
+ 1= 426; preparado de acuerdo a los métodos A y B;

7-{[[5-(1-etil-1-hidroxipropil)-1 ,3,4-oxadiazol-2-il](metil)amino]metil }-4-(4-fluorofenil)-2 H-
cromen-2-ona; M + 1= 438; preparado de acuerdo a los métodos A y B;
7-({[5-(1-etil-1-hidroxipropil)-1,3,4-0xadiazol-2-ilJamino} metil )-4-(3-fluorofenil)-2 H-cromen-2-
ona; M + 1= 424; preparado de acuerdo a los métodos A y B;
4-(2,4-difluorofenil)-7-({[5-(1-etil-1-hidroxipropil)-1,3,4-oxadiazol-2-ilJamino} metil}-2 H-cromen-
2-ona; M - 1= 440; preparado de acuerdo a los métodos A y B;
7-({[5-(1-etil-1-hidroxipropil)-1,3,4-oxadiazol-2-ilJamino} metil }-4-(3-metoxifenil)-2 H-cromen-2-
ona; M + 1= 436; preparado de acuerdo a los métodos A y B;
7-({[5-(1-etil-1-hidroxipropil)-1,3,4-oxadiazol-2-ilJamino} metil)-4-(4-metoxifenil)-2 H-cromen-2-
ona; M + 1= 436; preparado de acuerdo a los métodos A y B;
7-({[5-(1-etil-1-hidroxipropil)-1,3,4-oxadiazol-2-il]Jamino } metil)-4-fenil-2 H-cromen-2-ona; M + 1=
406, preparado de acuerdo a los métodos A y B;




7-[({5-[diciclopropil(hidroxi)metil]-1,3,4-oxadiazol-2-il}amino)metil]-4-(4-fluorofenil )-2 H-
cromen-2-ona; M + 1= 448, preparado de acuerdo a los métodos A y B;
7-({[5-(1-etil-1-hidroxipropil)-1,3,4-oxadiazol-2-il}amino} metil)-4-(4-fluorofenil)-2 H-cromen-2-
ona; M + 1= 424; preparado de acuerdo a los métodos A y B;
N-[5-(1-etil-1-hidroxipropil)-1,3,4-oxadiazol-2-il]-N-{[4-(4-fluarofenil)-2-oxo-2 H-cromen-7-
illmetil}acetamida; M + 1= 466; preparado de acuerdo al método A;
7-({[5-(1-etil-1-hidroxipropil)-1,3,4-tiadiazol-2-il]amino } metil)-4-(4-fluorofenil)-2 H-cromen-2-
ona; M + 1= 440, preparado de acuerdo a los métodos By D;
7-{[(5-terc-butil-1,3,4-tiadiazol-2-il)amino]metil } -4-(4-fluorofenil)-2 H-cromen-2-ona; M - 1= 408;
preparado de acuerdo al método B;
7-({5-[diciclopropil(hidroxi)metil}-1,3,4-tiadiazol-2-il } tio)-4-piridin-3-il-2H-cromen-2-ona; M + 1=
450; preparado de acuerdo a los métodos C y E;
7-({5-[diciclopropil(hidroxi)metil]-1,3,4-tiadiazol-2-il} tio)-4-(4-fluorofenil)-2 H-cromen-2-ona; M
+ 1= 467; preparado de acuerdo a los métodos C y E;
7-{[5-(1-etil-1-hidroxipropil)-1,3,4-tiadiazol-2-il]tio} -4-(4-fluorofenil)-2 H-cromen-2-ona; M + 1=
443; preparado de acuerdo a los métodos Cy E

y las sales, ésteres y solvatos farmacéuticamente aceptables de los mismos, donde sea apropiado.

Los compuestos de esta invencidn, incluyendo compuestos referidos como aquellos
de “Formula I,” “Férmula Ia,” “Formula Ib,” “Férmula Ic” o cualesquiera otras formulas
estructurales genéricas usadas en el presente documento para describir los compuestos de esta
invencion, se desean para comprender compuestos que caen dentro del alcance de cada una de estas
formulas estructurales incluyendo sales, ésteres y solvatos farmacéuticamente aceptables de las
mismas donde tales sales, ésteres y solvatos son posibles. El término "sales farmacéuticamente
aceptables" se refiere a sales preparadas a partir de bases no toxicas farmacéuticamente aceptables,
tales como por ejemplo, una sal sédica la cual se pudo preparar usando NaOH. Esteres
farmacéuticamente aceptables de grupos acidos hidroxi o carboxilicos disponibles se pueden formar
opcionalmente igual. Ejemplos de ésteres farmacéuticamente aceptable incluyen, pero no se limitan
a, -alquilC]_4 y -alquilC_4 sustituido con fenil-, dimetilamino- y acetilamino.

Algunos de los compuestos descritos en el presente documento contienen uno o
mas centros asimétricos (quiral) y pueden existir como mezclas racémicas e isomeros dpticos
incluyendo mezclas enanito-enriquecidad, enantiémeros sencillos, diasteredmeros y mezclas de
diasteredmeros. La presente invencion se pretende que comprenda todos los enantiémeros y
diasteredmeros posibles igual que sus formas racémicas y separadas en sus formas épticamente
activas, enantioméricamente puras y substancialmente formas puras, sales farmacéuticamente
aceptables de los mismos. Ademas, algunas de las formas cristalinas de compuestos de la

presente invencion pueden eXistir como polimorfos y como tales se desean para incluirse en la




presente invencidén. Ademds, algunos de los compuestos de la presente invencién pueden
formar solvatos con agua o disolventes organicos comunes. Tales solvatos e hidratos estan ,,__f /,,5"
asimismo comprendidos dentro del alcance de esta invencién. Algunos de los compuestos ‘/W/
descritos en el presente documento contienen dobles enlaces olefinicos. La invencién incluye

tanto isémeros geométricos E como Z.

Compuestos de esta invencion se pueden separar en sus diasteredmeros
individuales mediante, por ejemplo, cristalizacién fraccional a partir de disolventes adecuados, por
ejemplo, cloruro de metileno/hexanos o EtOAc/hexanos, o por medio de cromatografia quiral
usando una fase estacionaria opticamente activa. La estereoquimica absoluta se puede determinar
mediante cristalografia de rayos X de productos cristalinos o intermedios cristalinos los cuales se
derivan, si s necesario, con un reactivo que contiene un centro estereogénico de configuracion
conocida. Alternativamente, cualquier estereoisémero de un compuesto de esta invencién se puede
obtener mediante sintesis estereoespecifica usando materiales de partida épticamente puros o
reactivos de configuracién absoluta conocida.

Como se usa en el presente documento "alquilo” se desea para incluir grupos
hidrocarburo alifaticos saturados tanto de cadena ramificada como lineal que tienen el nimero
especificado de dtomos de carbono, por ejemplo, metilo (Me), etilo (Et), n-propilo (Pr), n-butilo
(Bu), n-pentilo, n-hexilo, y los isémeros de los mismos tales como isopropilo (i-Pr), isobutilo (i-
Bu), secbutilo (s-Bu), tercbutilo (t-Bu), isopentilo, isohexilo y similares. “Cicloalquilo” significa
un anillo carbociclico saturado monociclico, que tiene el nimero especificado de dtomos de
carbono, por ejemplo, 3, 4, 5 6 6 dtomos de carbono. Ejemplos de cicloalquilo incluyen
ciclopropilo, ciclobutilo, ciclopentilo y ciclohexilo.

El término "alqueniloC7-¢" como se usa en el presente documento, se refiere a una
cadena de 2-6 atomos de carbono lineal o ramificada con al menos un enlace doble carbono-
carbono. Ejemplos de alquenilo incluyen, pero no se limitan a, vinilo (-CH=CH?), alilo,
isopropenilo, pentenilo, hexenilo, heptenilo, 1-propenilo, 2-butenilo, 2-metil-2-butenilo, y similares.
El término "cicloalqueniloC5.7" como se una en el presente documento significa un anillo no
aromatico monociclico que tiene de 5 a 7 4tomos de carbono en el anillo con al menos un enlace
doble carbono-carbono.

Dentro de la definicién de variables anteriores, R3 y R4 se pueden articular
conjuntamente con el carbono al cual ellos estan unidos para formar un anillo —cicloalquenilC5.7 en
el que no hay doble enlace en la posicion C-1 en el anillo. Se desea la posicién C-1 para ser el
carbono del anillo en el anillo cicloalquenilo que se une al niicleo oxadiazolilo o tiadiazolilo en las
formulas estructurales genéricas representadas en ¢l presente documento. En esta situacion, C-1

esta también unido a R2. Esto se ilustra mas adelante usando el ejemplo donde R3 Y R# se articulan




conjuntamente con el carbono al cual estan unidos para formar un anillo 3,4-ciclopentenilo, véase

(a):

(@) &

~—C1
R2

El término “opcionalmente sustituido” significa “insustituido o sustituido,” y por lo
tanto, las formulas de la estructura general descritas en el presente documento comprenden
compuestos que contienen el sustituyente opcional especifico igual que igual que compuestos que
no contienen el sustituyente opcional. Por ejemplo, la frase “-C(O)fenil opcionalmente sustituido
con —alquilC1-4” comprende -C(O)fenil insustituido y -C(O)fenil sustituido con —alquilC|_4. Cada
variable esta definida independientemente cada vez que aparece dentro de las definiciones de
formulas estructurales genéricas. Por ejemplo, cuando R9 es -CRIR10H, R! se selecciona
independientemente en cada aparicién y cada R1 puede ser el mismo o diferente.

Uso del término “sustituido” se pretende que comprenda mono- y poli-sustitucion
sobre el resto especificado, a menos que se especifique lo contrario. Un resto monosustituido tiene
un sustituyente, mientras que un resto polisustituido tiene méas de un sustituyente en el que cada
atomo de carbono, igual que cada heteroatomo tal como nitrégeno si esta presente, que esté
disponible para sustitucion en el resto, puede estar independientemente insustituido, mono- o poli-
sustituido, y lo cual da como resultado la creacion de una estructura estable. Por ejemplo, “—
alquilC|-¢ opcionalmente sustituido con fluoro” incluye -CH3, -CH2F, -CHF7 y -CF3.

Los términos “halo” o “halégeno” se desean para incluir fluoro, cloro, bromo y
yodo, a menos que se sefiale lo contrario. Se prefieren fluoro y cloro, y fluoro es el mas preferido.

Ejemplos de anillos arométicos de 5 miembros con las definiciones de Ay Z
incluyen pero no se limitan a tienilo, furanilo, oxazolilo, tiazolilo, pirrolilo, pirazolilo, imidazolilo,

y tetrazolilo, representados por las férmulas estructurales a continuacion:

o) S
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Ejemplos de anillos arométicos de 6 miembros compuestos de carbono y uno, dos o
tres de -N- dentro de la definicidn de A y Z incluyen pero no se limitan a piridinilo, pirimidinilo,

pirazinilo y triazinilo representados por las formulas estructurales a contunuacion:
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La capacidad de los compuestos de esta invencion para inhibir biosintesis de los
leucotrienos los hace utiles para prevenir o revertir los sintomas inducidos por los leucotrienos en
un sujeto humano. Esta inhibicidn de la biosintesis en mamiferos de leucotrienos indica que los
compuestos y composiciones farmacéuticas de los mismos son ttiles para tratar, prevenir, o mejorar
aterosclerosis en mamiferos, y especialmente en humanos. Por lo tanto, los compuestos de esta
invencion se pueden usar para el tratamiento de aterosclerosis que comprende administrar una
cantidad terapéuticamente efectiva de un compuesto de esta invencion a un paciente en necesidad
de tal tratamiento. Un aspecto adicional de esta invencién implica un procedimiento para prevenir o
reducir el riesgo de desarrollar aterosclerosis, comprendiendo administrar una cantidad
profilacticamente efectiva de un compuesto de esta invencién a un paciente en necesidad de tal
tratamiento. La aterosclerosis se caracteriza por la deposicion de placas ateromatosas que contienen
colesterol y lipidos sobre la capa mas interna de las paredes de arterias grandes y de tamafio medio.
La aterosclerosis comprende enfermedades y afecciones vasculares que se reconocen y estudian por
médicos que practican en los campos relevantes de la medicina. Las enfermedades cardiovasculares
ateroscleréticas incluyendo restenosis tras procedimientos de revascularizacion, enfermedad
cardiaca coronaria (ademas conocida como enfermedad arterial coronaria o enfermedad cardiaca
isquémica), enfermedad cerebrovascular incluyendo demencia multiinfarto, y enfermedad de los
vasos periféricos incluyendo disfuncién eréctil, son todas manifestaciones clinicas de aterosclerosis
y estan por lo tanto comprendidas por los términos "aterosclerosis” y "enfermedad aterosclerética. "

Un compuesto de la presente invencion se puede administrar para prevenir o
reducir el riesgo de aparicidn, o recurrir donde existe el potencial, de un suceso patolégico cardiaco
coronario (CHD), un suceso cerebrovascular, y/o claudicacion intermitente. Se pretende que el
término cardiopatia coronaria (CHD) incluya muerte, infarto de miocardio (es decir, un ataque al
corazoén), y procedimientos de revascularizacion coronaria. Se desea que sucesos cerebrovasculares
incluyan apoplejia isquémica o hemorragica (también conocidos como accidentes
cerebrovasculares) y ataques isquémicos transitorios. La claudicacién intermitente es una
manifestacion clinica de enfermedad de los vasos periféricos. El término "suceso patoldgico
aterosclerdtico” como se usa en el presente documento se pretende que comprenda sucesos de
cardiopatia coronaria, sucesos cerebrovasculares, y claudicacién intermitente. Se desea que
personas quienes han experimentado previamente uno o mas sucesos patologicos ateroscleroticos

no mortales sean aquellas para las cuales exista la posibilidad de recurrencia de tal suceso.




De acuerdo con ello, la presente invencion proporciona también un procedimiento

para prevenir o reducir el riesgo de una primera o subsiguiente aparicién de un suceso patoldgico
aterosclerdtico que comprende la administracion de una cantidad profilacticamente efectiva de un
compuesto de esta invencion a un paciente en riesgo de un suceso tal. El paciente puede tener .
todavia enfermedad aterosclerotica al tiempo de la administracion, o puede estar en riesgo de

desarrollarla.

El procedimiento de esta invencion sirve para prevenir o ralentizar nueva lesion
aterosclerotica o formacidn de placa, y para prevenir o ralentizar la progresion de lesiones o placas
que existen, igual que para causar regresion de las lesiones o placas existentes, De acuerdo con
ello, un aspecto de esta invencion implica un procedimiento para detener o ralentizar la progresion
de aterosclerosis, que incluye detener o ralentizar la progresion de la placa aterosclerdtica, que
comprende administrar una cantidad terapéuticamente efectiva de un compuesto de esta invencién a
un paciente en necesidad de tal tratamiento. Este procedimiento incluye también detener o ralentizar
la progresion de las placas aterosclerdticas que existen al tiempo en que comienza el tratamiento
actual (es decir, “placas ateroscleréticas existentes™), al igual que detener o ralentizar formacion de
nuevas placas ateroscleréticas en pacientes con aterosclerosis.

Otro aspecto de esta invencién implica un procedimiento para regresion de
aterosclerosis, incluyendo regresion de placas aterosclerdticas que existen al tiempo en que se inicia
el tratamiento actual, que comprende administrar una cantidad terapéuticamente efectiva de un
compuesto de esta invencion a un paciente en necesidad de tal tratamiento.

Otro aspecto de esta invencion implica un procedimiento para prevenir o reducir el
riesgo de rotura de placa aterosclerdtica que comprende administrar una cantidad profilacticamente
efectiva de un compuesto de esta invencion a un paciente en necesidad de tal tratamiento. Otro
aspecto de esta invencion implica un procedimiento para tratar, prevenir, o mejorar isquemia de
angina de pecho y/o miocéardica, que comprende administrar una cantidad terapéuticamente o
profilacticamente efectiva, seglin sea apropiado, de un compuesto de esta invencién a un paciente
en necesidad de tal tratamiento.

Adicionalmente, la actividad de los compuestos como inhibidores de biosintesis de
leucotrienos los hace qtiles para tratar, prevenir, o mejorar: 1) trastornos pulmonares que incluyen
enfermedades tales como asma, bronquitis crénicas, y enfermedades de las vias respiratorias
obstructivas relacionadas, 2) alergias y reacciones alérgicas tales como rinitis alérgica, dermatitis de
contacto, conjuntivitis alérgica, y similares, 3) inflamacion tal como artritis o enfermedad
inflamatoria del intestino, 4) dolor, 5) trastornos cutdneos tales como eczema ectdpico, y similares,
6) trastornos cardiovasculares tales como hipertension, agregacion plaquetaria y similares, 7)
surgimiento de insuficiencia renal a partir de isquemia inducida por etiologia inmunolégica o

quimica (ciclosporina) y 8) migrafia o dolor de cabeza en racimo, 9) afecciones oculares tales como



uveitis, 10) hepatitis que resulta de estimulos quimicos, inmunoldgicos o infecciosos, 11) estados de

trauma o choque tales como heridas por quemadura, endotoxemia y similares, 12) rechazo de /A
aloinjerto, 13) prevencion de efectos secundarios asociados con administracion terapéutica de 6
citoquinas tales como Interleuquina II y factor de necrosis tumoral, 14) enfermedades pulmonares

cronicas tales como fibrosis quistica, bronquitis y otras enfermedades de las vias respiratorias

pequeifias y grandes, 15) colecistitis, 16) esclerosis multiple, 17) proliferacion de células leucémicas

mioblasticas y 18) acné.

Asi, los compuestos de la presente invencion se pueden usar también para tratar o
prevenir estados morbosos de mamiferos (especialmente, humanos) tales como gastritis erosivas;
esofagitis erosiva; diarrea; espasmo cerebral; parto prematuro; aborto espontaneo; dismenorrea;
isquemia; dafio o necrosis de tejido hepatico, pancreatico, renal, o miocardico inducido por agente
nocivo; dafio parenquimatico del higado causado por agentes hepatotdxicos tales como CClyg y D-
galactosamina; fallo renal isquémico; dafio hepatico inducido por enfermedad; dafio pancreatico o
gastrico inducido por sal biliar; dafio celular inducido por trauma o estrés; y fallo renal inducido por
glicerol. Los inhibidores de biosintesis de leucotrienos actiian también como inhibidores de
metastasis de tumor y presentan accion citoprotectora.

La actividad citoprotectora de un compuesto se puede observar tanto en animales
como en el ser humano destacando la resistencia incrementada de la mucosa gastrointestinal a los
efectos nocivos de irritantes fuertes, por ejemplo, los efectos ulcerogénicos de aspirina o
indometacina. Ademas de disminuir el efecto de farmacos antiinflamatorios no esteroideos sobre el
tracto gastrointestinal, los estudios en animales muestran que los compuestos citoprotectores
prevendran lesiones gastricas inducidas mediante administrabién oral de acidos fuertes, bases
fuertes, etanol, disoluciones salinas hipertonicas, y similares. Se pueden usar dos ensayos para
medir capacidad citoprotectora. Estos ensayos son: (A) un ensayo de lesion inducido por etanol y
(B) un ensayo de ulcera inducida por indometacina y se describen en el documento EP 140.684. En
particular, los compuestos de la invencion serian utiles para reducir la erosion géstrica causada por
coadministracion de un inhibidor selectivo de ciclooxigenasa-2 tal como rofecoxib (VIOXX®),
etoricoxib (ARCOXIA™), celecoxib (CELEBREX®) y valdecoxib (BEXTRATM), y aspirina en
dosis bajas.

Ademas, los compuestos de esta invencion también se pueden usar para el
tratamiento de enfermedad pulmonar obstructiva crénica (COPD). Como se describe en S.
Kilfeather, Chest, 2002, vol. 121, 197, la neutrofilia de las vias respiratorias en pacientes de COPD
se cree que es una fuente que contribuye a inflamacion y estd asociada con remodelacion de las vias

respiratorias. La presencia de neutrofilos esta mediada en parte por LTB4, y el tratamiento con los

compuestos actuales se podria usar para reducir la inflamacion neutréfila en pacientes con COPD.




Ademas, los compuestos de esta invencion podrian ser utilizados para el
tratamiento de la enfermedad de Alzheimer, ver Manev, H. y Manev, R., “5-lipoxigenasa (ALOX3)
y FLAP (ALOXS5AP) polimorfismos genéticos como factores en la patologia vascular y en la
enfermedad de Alzheimer”’, Medical Hypotheses (2006) 66, pag. 501-503.

El término “paciente” incluye mamiferos, especialmente humanos, quienes usan los
agentes activos actuales para la prevencion o tratamiento de una afeccion médica. La
administracion del farmaco al paciente incluye tanto autoadministracién como administracion al
paciente por otra persona. El paciente puede estar en tratamiento para una enfermedad o afeccion
médica existente, o puede desear tratamiento profilactico para prevenir o reducir el riesgo de
enfermedades y afecciones médicas afectadas por inhibicidn de biosintesis de leucotrienos.

El término "cantidad terapéuticamente efectiva” se desea para querer decir la
cantidad de un farmaco o agente farmacéutico que facilitard la respuesta bioldgica o médica de un
tejido, un sistema, animal o humano que se esta buscando por un investigador, veterinario, doctor
en medicina u otro clinico. El término "cantidad profilacticamente efectiva" se desea para querer
decir aquella cantidad de un farmaco farmacéutico que prevendré“o reducira el riesgo de aparicion
del suceso biologico o médico que se busca para prevenir en un tejido, un sistema, animal o humano
por un investigador, veterinario, doctor en medicina u otro clinico.

L.a magnitud de dosis profilactica o terapéutica de un compuesto de esta invencion
variard, por supuesto, con la naturaleza de la severidad de la afeccion a tratarse y con el compuesto
particular y su ruta de administracién. Variard también de acuerdo con Ia edad, peso y respuesta del
paciente individual. En general, la dosis diaria varia para uso antiasmatico, antiinflamatorio,
antialérgico o antiaterosclerdtico y generalmente, para usos distintos de citoproteccion, se encuentra
dentro del intervalo de aproximadamente 0,001 mg a aproximadamente 100 mg por kg de peso
corporal de un mamifero, preferiblemente de 0,01 mg a aproximadamente 10 mg por kg, y mas
preferiblemente de 0,1 a 1 mg por kg, en dosis iinicas o divididas. Por otro lado, puede ser
necesario usar dosificaciones fuera de estos limites en algunos casos. Como ejemplos, la cantidad
de dosis diaria total puede ser seleccionada pero no esta limitada a, 1 mg, 5 mg, 10 mg, 15 mg, 20
mg, 25 mg, 50 mg, 75 mg, 100 mg, 125 mg, 150 mg, 200 mg y 250 mg en dosis diarias Gnicas o
divididas.

En el caso donde se emplea una composicion oral, un rango de dosis adecuado para
uso antiasmatico, antiinflamatorio, antialérgico o antiaterosclerético es por ejemplo desde alrededor
de 0,01 mg a alrededor de 100 mg de un compuesto de esta invencion por kg de peso corporal por
dia, preferentemente desde alrededor de 0,1 mg a alrededor de 10 mg por kg y para uso
citoprotector desde alrededor de 0,1 mg a alrededor de 100 mg (preferentemente desde alrededor de
1 mg a alrededor de 100 mg y mas preferentemente desde alrededor de 10 mg a alrededor de 100

mg) de un compuesto de esta invencidn por kg de peso corporal por dia.
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Para usar donde se¢ emplea una composicidn para administracién intravenosa, un
intervalo de dosificacién adecuado que varia para uso antiasmatico, antiinflamatorio,
antiaterosclerdtico o antialérgico es de aproximadamente 0,001 mg a aproximadamente 25 mg
(preferiblemente de 0,01 mg a aproximadamente 1 mg) de un compuesto de esta invencion por kg
de peso corporal por dia y para uso citoprotector de aproximadamente 0,1 mg a aproximadamente
100 mg (preferiblemente de aproximadamente 1 mg a aproximadamente 100 mg y mas
preferiblemente de aproximadamente 1 mg a aproximadamente 10 mg) de un compuesto de esta
invencion por kg de peso corporal por dia.

Para el tratamiento de enfermedades del ojo, se pueden usar preparaciones
oftalmicas para administracion ocular que comprenden disoluciones o suspensiones al 0,001-1% en
peso de los compuestos de esta invencion en una formulacién oftalmica aceptable.

La cantidad exacta de un compuesto de esta invencion para usarse como un agente
citoprotector dependera de, entre otras cosas, si se administra para sanar células dafiadas o para
evitar dafio futuro, de la naturaleza de las células dafiadas (por ejemplo, ulceraciones
gastrointestinales frente a necrosis nefrética), y de la naturaleza del agente causante. Un ejemplo
del uso de un compuesto de esta invencion en evitar dafio futuro seria la coadministracién de un
compuesto de esta invencion con un AINE que puede de lo contrario causar tal dafio (por ejemplo,
indometacina). Para tal uso, el compuesto de esta invencién se administra de 30 minutos antes a 30
minutos después de administracion del AINE. Preferiblemente se administra previa o
simultaneamente con el AINE, (por ejemplo, en una forma de dosificacién de combinacién).

Las composiciones farmacéuticas de la presente invencion comprenden un
compuesto de esta invencion como un ingrediente activo y un vehiculo farmacéuticamente
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aceptable y opcionalmente otros ingredientes terapéuticos. Cualquier via de administracién Uart a7

adecuada se puede emplear para proporcionar a un mamifero, especialmente a un ser humano una
dosificacion efectiva de un compuesto de la presente invencién. Por ejemplo, se pueden emplear
oral, rectal, topica, parenteral, ocular, pulmonar, nasal, y similares. Las formas de dosificacion _
incluyen comprimidos, trociscos, dispersiones, suspensiones, disoluciones, capsulas, cremas,
pomadas, aerosoles, y similares. Para usar en tratar o prevenir aterosclerosis y sucesos morbosos
relacionados, se prefiere formulacion oral.

Las composiciones incluyen composiciones adecuadas para administracion oral,
rectal, topica, parenteral (incluyendo subcutanea, intramuscular, e'intravenosa), ocular (oftalmica),
pulmonar (inhalacién nasal o bucal), o administracién nasal, aunque la via mas adecuada en
cualquier caso dado dependera de la naturaleza y severidad de las afecciones que se estan tratando y
de la naturaleza del ingrediente activo. Se pueden presentar convenientemente en forma de
dosificacion unitaria y preparar por cualquiera de los procedimientos bien conocidos en la técnica

de farmacia.




Para administracién por inhalacion, los compuestos de la presente invencion se
administran convenientemente en la forma de una presentacion de pulverizador de aerosol a partir
de envases o nebulizadores presurizados. Los compuestos se pueden administrar también como
polvos los cuales se pueden formular y la composicion en polvo se puede inhalar con la ayuda de un
dispositivo inhalador de polvo de insuflacion. El sistema de administracién preferido es un aerosol
de dosis de inhalacion deseada (MDI), los cuales se pueden formular como una suspension o
disolucién de un compuesto de esta invencion en propulsores adecuados, tal como fluorocarbonos o
hidrocarburos.

Las formulaciones topicas adecuadas de un compuesto de esta invencién incluyen
dispositivos transdérmicos, acrosoles, cremas, pomadas, lociones, polvos para aplicacion externa, y
similares. :

En uso préctico, los compuestos de esta invencién se pueden combinar como el
ingrediente activo en mezcla intima con un vehiculo farmacéutico de acuerdo con técnicas de
combinacion farmacéuticas convencionales. El vehiculo puede tomar una amplia diversidad de
formas dependiendo de la forma de preparacion deseada para administracién, por ejemplo, oral o
parenteral (incluyendo intravenosa). En preparar las composiciones para forma de dosificacion
oral, se pueden emplear cualquiera de los medios farmacéuticos usuales, tales como, por ejemplo,
agua, glicoles, aceites, alcoholes, agentes aromatizantes, conservantes, agentes colorantes y
similares en el caso de preparaciones orales liquidas, tales como, por ejemplo, suspensiones, elixires
y disoluciones; o vehiculos tales como almidones, azicares, celulosa microcristalina, diluyentes,
agentes de granulacion, lubricantes, aglutinantes, agentes disgregantes y similares en el caso de
preparaciones orales solidas tales como, por gjemplo, polvos, capsulas y comprimidos, con las
preparaciones orales solidas prefiriéndose por encima de las preparaciones liquidas. Debido a su
facilidad de administracion, comprimidos y capsulas representan la unidad de dosificacién oral més
ventajosa en el caso en el cual se empleen obviamente vehiculos farmacéuticos sélidos. Si se desea,
los comprimidos se pueden recubrir mediante técnicas estandar acuosas o no acuosas.

Ademas de las formas de dosificacién comunes expuestas anteriormente, los
compuestos de esta invencion se pueden administrar mediante medios de liberacion controlada y/o
dispositivos de administracion tales como aquellos descritos en las Patentes de los Estados Unidos
N*.: 3.845.770; 3.916.899; 3.536.809; 3.598.123; 3.630.200; 4.008.719; y 5.366.738 las discusiones
de los cuales se incorporan por la presente en el presente documento mediante referencia.

Las composiciones farmacéuticas de la presente invencidn adecuadas para
administracion oral pueden presentarse como unidades discretas tales como cépsulas, sellos o
comprimidos, conteniendo cada uno una cantidad predeterminada del ingrediente activo, como un
polvo o granulos o como una disolucion o una suspensién en un liquido acuoso, un liquido no

acuoso, una emulsion de aceite en agua o una emulsion liquida de agua en aceite. Tales
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composiciones se pueden preparar mediante cualquiera de los procedimientos de farmacia pero

todos los procedimientos incluyen la etapa de llevar en asociacion el ingrediente activo con el U\
vehiculo el cual constituye uno o mas ingredientes necesarios. En general, las composiciones se

preparan mezclando uniformemente e intimamente el ingrediente activo con vehiculos liquidos o

vehiculos solidos finamente divididos o ambos, y después, si es necesario, dar forma al vehiculo en

la presentacion deseada. Por ejemplo, un comprimido se puede preparar mediante compresion o

moldeando, opcionalmente con uno o mas ingredientes accesorios. Los comprimidos comprendidos

se pueden preparar comprimiendo, en una maquina adecuada, el ingrediente activo en una forma de

flujo libre tal como polvo o granulos, opcionalmente mezclado con un agente aglutinante,

lubricante, diluyente inerte, activo en superficie o dispersante. Los comprimidos moldeados se

pueden hacer moldeando en una maquina adecuada, una mezcla del compuesto pulverizado

humedecida con un diluyente liquido inerte. Deseablemente, cada comprimido, sello o cépsula
contiene de aproximadamente 1 mg a aproximadamente 500 mg del ingrediente activo. Los
siguientes son ejemplos de formas de dosificacion farmacéuticas representativas para los

compuestos de esta invencion;

Suspensién Inyegtable (1.M.) mg/ml
Compuesto de Formula la 10
Metilcelulosa 5,0
Tween 80 0,5
Alcohol bencilico ‘ 9,0
Cloruro de benzalconio 1,0

Agua para inyeccion a un volumen total de 1 ml

Comprimido mg/comprido
Compuesto of Férmula Ia 25
Celulosa Microcristalina . 415
Providona - 14,0
Almidén Pregelatinizado 43,5
Estearato de Magnesio 2.5
500
Capsula mg/capsula
Compuesto de Férmula Ia 25

Polvo de Lactosa 573,5



Estearato de Magnesio 1,5

600
Aerosol Por frasco
Compuesto de Férmula la 24 mg
Lecitina, Concentrado de Liquido NF 1,2 mg
Triclorofluorometano, NF 4,025 g
Diclorodifluorometano, NF 12,15 g

La presente invencion también comprende un procedimiento para preparar una
composicién farmacéutica que comprende combinar un compuesto de esta invencion con un
vehiculo farmacéuticamente aceptable. También estd comprendida la composicion farmacéutica la
cual se fabrica combinando un compuesto de esta invencidn con un vehiculo farmacéuticamente
aceptable. ‘

Una cantidad terapéuticamente efectiva de un compuesto de esta invencion se
puede usar para la preparacién de un medicamento 1til para tratar o prevenir cualquiera de las
afecciones médicas descritas en el presente documento, en cantidades de dosificacion descritas en el
presente documento. Por ejemplo, un compuesto de esta invencién se puede usar para la
preparacion de un medicamento iitil para el tratamiento de asma, alergias y afecciones alérgicas,
inflamacién, COPD o gastritis erosiva. Adicionalmente, el medicamento puede ser util para
prevenir o reducir el riesgo de desarrollar enfermedad aterosclerética, deteniendo o ralentizando la
progresion de enfermedad ateroslerdtica una vez que ha llegado a ser clinicamente manifiesta, y
prevenir o reducir el riesgo de una primera o subsiguiente aparicién de un suceso patolégico

aterosclerdtico. El medlcamento consta de un compuesto de esta invenci6n se puede preparar -
también con uno o més agentes activos ad1c1ona1es tales como aquellos descritos anteriormente. < yide
Se pueden usar uno o mas agentes activos adicionales en combinacion con los
compuestos de esta invencion en una formulacién de dosificacion unica, o se pueden administrar al
paciente los agentes activos de la combinacion en formulaciones de dosificacién separada, las
cuales permiten administracion concurrente o secuencial de los agentes activos.
Ademas de los compuestos de esta invencion, las composiciones farmacéuticas de

1
la presente invencién pueden contener también otros agentes actlvos (es decir, ingredientes), tales | ause <
i,

W

como inhibidores de ciclooxigenasa, farmacos antnnﬂamatorlos no esteroides (NSAIDs), agentes
analgésicos periféricos tales como zomepirac diflunisal y similares. La razén de peso del
compuesto de esta invencion al segundo ingrediente activo s¢ puede variar y dependera de la dosis

efectiva de cada ingrediente. Generalmente, se usara una dosis efectiva de cada uno. Asi, por




gjemplo, cuando un compuesto de esta invencion se combina con un AINE la razén de peso del

compuesto de dicho compuesto frente al AINE variara generalmente de aproximadamente 1000:1 a
aproximadamente 1:1000, preferiblemente de aproximadamente 200:1 a aproximadamente 1:200.
Las combinaciones de un compuesto de esta invencidn y otros ingredientes activos estaran también
generalmente dentro del intervalo mencionado, pero en cada caso, se usaria una dosis efectiva de
cada ingrediente activo.

Los AINE se pueden caracterizar en cinco grupos: (1) derivados del 4cido <
propionico; (2) derivados del acido acético; (3) derivados del Acido fendmico; (4) oxicams; y (5) \
derivados acidos bifenilcarboxilicos:

o una sal farmacéuticamente aceptable de los mismos.

Los derivados de acido propidnico los cuales se pueden usar comprenden:
alminoprofeno, benoxzfﬁfﬁ%ﬁo,écido buclésico, carprofeno, fenbufeno, fenoprofeno, fluprofeno,
flurbiprofeno, ibuprofeno, indoprofeno, ketoprofeno, miroprofeno, naproxeno, oxaprozina,
pirprofeno, pranoprofeno, suprofeno, acido tiaprofénico, y tioxaprofeno. Se desean también
derivados del 4cido propidnico estructuralmente relacionados que tienen propiedades analgésicas y
antiinflamatorias similares para incluirse en este grupo. Asi, "derivados del 4cido propiénico” como
se definen en el presente documento son farmacos analgésicos no narcoticos/antiinflamatorios no

esteroideos que tienen un grupo -CH(CH3)COOH o -CH2CH2COOH libre (el cual puede estar

opcionalmente en forma de un grupo salino farmacéuticamente aceptable, por ejemplo, -
CH(CH3)COO-Na* o -CH2CH2COO"Na™), tipicamente unido directamente o por medio de una
funcion carbonilo a un sistema de anillo, preferiblemente a un sistema de anillo aromatico.

Los derivados de 4cido acético los cuales se pueden usar comprenden:
indometacina, la cual es un AINE preferido, acemetacina, alclofenaco, clidanaco, diclofenaco,
fenclofenaco, acido fenclécico, fentiazaco, furofenaco, ibufenaco, isoxepac, oxpinac, sulindac,
tiopinac, tolmetina, zidometacina, y zomepiraco. Derivados relacionados estructuralmente con el
acido acético que tienen propiedades analgésicas y antiinflamatorias similares se desean también
para estar comprendidos por este grupo. Asi, "derivados de acido acético” como se definen en el

presente documento son farmacos analgésicos no narcéticos/antiinflamatorios no esteroideos que
tienen un grupo libre -CH2COOH (el cual opcionalmente puede estar en la forma de un grupo

salino farmacéuticamente aceptable, por ejemplo, -CHpCOOQ-Nat), tipicamente unido directamente

a un sistema de anillo, preferiblemente a un sistema de anillo aromatico o heteroaromatico.

Los derivados de dcido fenamico los cuales pueden usarse comprenden: acido
flufenamico, acido meclofenamico, acido mefenamico, acido niflimico y 4cido tolfenamico. Los
derivados del 4cido fendmico estructuralmente relacionados que tienen propiedades analgésicas y

antiinflamatorias similares se desean también para estar comprendidos en este grupo. Asi,




"derivados del 4cido fendmico" como se definen en el presente documento son farmacos

analgésicos no narcéticos/antiinflamatorios no esteroideos los cuales contienen la estructura basica:

NH

CO,H

la cual puede llevar una diversidad de sustituyentes y en la cual el grupo -COOH libre puede estar
en la forma de un grupo salino farmacéuticamente aceptable, por ejemplo, -COO"Na™.

Los derivados de 4cido bifenilcarboxilico los cuales se pueden usar comprenden:
diflunisal y flufenisal. Los derivadés}le cido bifenilcarboxilico estructuralmente relacionados que
tienen propiedades similares analgésicas o antiinflamatorias se desean también para estar
comprendidos en este grupo. Asi, "derivados de 4cido bifenilcarboxilico" como se definen en el
presente documento son farmacos analgésicos no narcéticos/antiinflamatorios no esteroideos los

cuales contienen la estructura basica:

COOH

la cual puede llevar una diversidad de sustituyentes y en la cual el grupo ~COOH puede estar en la
forma de un grupo salino farmacéuticamente aceptable, por ejemplo, -COO™Na*.

Los oxicams los cuales se pueden usar en la presente invencion comprenden:
isoxicam, piroxicam, sudoxicam y tenoxican. Los oxicams estructuralmente relacionados que
tienen propiedades analgésicas similares y propiedades antiinflamatorias se desean también para
estar comprendidos en este grupo. Asi, "oxicams" como se definen en el presente documento son

farmacos analgésicos no narcoticos/antiinflamatorios no esteroideos los cuales tienen la féormula

general:
OH O
N NHR
(0),

en la que R es un sistema anillo arilo o heteroarilo.




Se pueden usar los siguientes NSAIDs: amfenac sodico, aminoprofeno,

anitrazafeno, antrafénina, auranofina, lisinato de bendazaco, bencidanina, beprozina, broperamole,
bufezolac, cinmetacina, ¢ciproquazona, cloximato, dazidamina, deboxamet, delmetacina,
detomidina, dexindoprofeno, diacereina, di-fisalamina, difenpiramida, emorfazona, acido
enfenamico, enolicam, epirizol, etersalato, etodolaco, etofenamato, mesilato de fanetizol, fenclorac,
fendosal, fenflumizol, feprazona, floctafenina, flunixina, flunoxaprofeno, fluproquazona,
fopirtolina, fosfosal, furcloprofeno, glucametacina, guaimesal, ibuproxam, isofezolaco, isonixim,
isoprofeno, isoxicam, lefetamina HCI, leflunomida, lofemizol, lonazolaco ciélcico, lotifazol,
loxoprofeno, clonixinato de lisina, meclofenamato sédico, meseclazona, nabumetona, nictindol,
nimesulida, orpanoxina, oxametacina, oxapadol, citrato de perisoxal, pimeprofeno, pimetacina,
piproxeno, pirazolaco, pirfenidona, maleato de proglumetacina, proquazona, piridoxiprofeno,
sudoxicam, talmetacina, talniflumato, tenoxicam, tiazolinobutazona, thielavin B, tiaramida HCI,
tiflamizol, timegadina, tolpadol, triptamida, y ufenamato. Los siguientes NSAIDs, designados por
nimero del codigo de la compaiiia (véase por ejemplo, Pharmaprojects), se pueden usar también:
4801568, AA861, AD1590, AFP802, AFP860, AI77B, AP504, AU8001, BPPC, BW540C,
CHINOIN 127, CN100, EB382, EL508, F1044, GV3658, ITF182, KCNTEI6090, KME4, LA2851,
MR714, MR897, MY309, ONO3 144, PR823, PV102, PV108, R830, RS2131, SCR152, SH440,
SIR133, SPAS510, SQ27239, ST281, SY6001, TA60, TAI-901 (Acido 4-benzoil-1-
indancarboxilico), TVX2706, U60257, UR2301,y WY41770.

Finalmente, AINE que se pueden usar también incluyen los salicilatos,
especificamente acido acetilsalicilico y las fenilbutazonas, y sales farmacéuticamente aceptables de
las mismas.

Ademas de indometacina, otros AINE preferidos son acido acetilsalicilico,
diclofenaco, fenbufeno, fenoprofeno flurbiprofeno, ibuprofeno, ketoprofeno, naproxeno,
fenilbutazona, piroxicam, sulindac, y tolmetina. Composiciones farmacéuticas que comprenden
compuestos de esta invencion pueden contener también inhibidores de la biosintesis de los
leucotrienos tal como se describen en los documentos EP 138.481 (24 de abril de 1985), EP
115.394 (8 de agosto de 1984), EP 136.893 (10 de abril de 1985), y EP 140.709 (8 de mayo 1985),
los cuales se incorporan por la presente en el presente documento mediante referencia.

Los compuestos de esta invencion se pueden usar también en combinacién con
antagonistas de leucotrienos tales como aquellos descritos en los documentos N*.: EP 106.565 (25
de abr.li de 1984) y EP 104,885 (4 de abril de 1984) los cuales se incorporan por la presente en el
presente documento mediante referencia y otros conocidos en la técnica tales como aquellos
descritos en las solicitudes de EP N*.: 56.172 (21 de julio de 1982) y 61.800 (10 de junio de 1982);
y en la Memoria descriptiva de Patente del Reino Unido N°:. 2.058.785 (15 de abril de 1981), las

cuales se incorporan por la presente en el presente documento mediante referencia.




Las composiciones farmacéuticas que comprenden compuestos de esta invencién

pueden contener también como el segundo _wi__l_l__grcdie_ntg activo, aqtagonistas de prostaglandinas tales ( b
como aquellos descritos en el docux’nentg EP 11.067 (28 de Imayo de 1980) o antagonistas de O
tromboxanos tales como aquellos descritos en la Patente de los Estados Unidos N°.: 4.237.160.
Pueden contener también inhibidores de histidina decarboxilasa tales como da-fluorometilhistidina,
descritas en la Patente de los Estados Unidos 4.325.961. Los compuestos de esta invencion se
pueden combinar también ventajosamente con un antagonista del receptor H1 o Hp, tal como por
ejemplo acetamazol, aminotiadiazoles descritos en el documento EP 40.696 (2 de diciembre de
1981), benadryl, cimetidina, famotidina, framamina, histadil, fenergan, ranitidina, terfenadina y
compuestos similares, tales como aquellos descritos en las Patentes de los Estados Unidos N®.:
4.283.408; 4.362.736; y 4.394.508. Las composiciones farmacéuticas pueden contener también un
inhibidor de K*/H' ATPasa tal como omeprazol, descrito en la Patente de los Estados Unidos
4.255.431,'y similares. Los cofripuestos de esta invencion se pueden combinar también de forma
util con la mayoria de los agentes que estabilizan las células, tales como 1,3-bis(2-carboxicromon-
5-iloxi)-2-hidroxipropano y compuestos relacionados descritos en Memorias descriptivas de
Patentes Britinicas N®.: 1.144.905 y 1.144.906. Otra composicidn farmacéutica itil comprende
compuestos de esta invencidn en combinacidn con antagomstas dc serotonlna tales como
metisergida, los antagonistas de serotonina descritos en Nature 31 06, 126-131 (1985), y similares.
Cada una de las referencias referidas en este parrafo se incorpora en ¢l presente documento
mediante referencia.

Otras composiciones farmacéuticas ventajosas comprenden los compuestos de esta
invencion en combinacion con antlcolmerglcos tales como bromuro de ipratropio, broncodiladores
tales como el agonista beta salbutamol, metaproterenol terbutalina, fenoterol y similares, y los
farmacos antiasmaticos teofilina, teofilinato de colina y enprofilina, los antagonistas de calcio
nifedipina, diltiazem, nitrendipina, verapamilo, nimodipina, felodipina, etc., y los corticosteroides,
hidrocortisona, metilprednisolona, betametasona, dexametasona, beclometasona, y similares.

Ademas, a@tﬁgraqu_g_s adicionales tales como agentes antiaterosclerdticos se

pueden usar en combinacién con los compuestos de esta invencioén. El agente o agentes adicionales

activos pueden ser compuestos que alteran los lipidos tales como inhibidores de la HMG-CoA / 6 B
reductasa, o agentes que tienen otras actividades farmacéuticas, o agentes que tienen tanto efectos 2 I e
FAVETRR RS

alteradores de lipidos como otras actmdades farmacéuticas. Ejemplos de inhibidores de HMG-
CoA reductasa ttiles para este propdsito incluyen estatinas en sus formas lactonizadas o formas
acidas abiertas dihidroxi y sales farmaceutlcamente;;ptables y ésteres de las mismas, incluyendo
pero no limitadas a lovastatina (MEVACOR®); véase patente de los Estados Unidos N°.:
4.342.767); SImvastaEma (ZOCOR®);, véase patente de los Estados Unidos N°.: 4.444.784);

simvastatina 4cida abierta dihidroxi, particularmente las sales de amonio o calcio de las mismas;




pravastatina, particularmente la sal sédica de la misma (PRAVACHOL®; véase patente de los W
Estados Unidos N°.: 4.346.227); fluvastatina particularmente la sal sodica de la misma (LESCOL®; }7
véase patente de los Estados Unido; N°_53 54.772), atorvastatina, particularmente la sal de calcio {,7 ’
de la misma (LIPITOR®; véase patente de los Estados Unidos N°.: 5.273.995); nisvas}atina también

referida como NK-104 (véase documento PCT publicacion internacional m’lmero"WO 99)23200); y
rosgxggfgtina (CRESTOR®; véase Patente de los Estados Unidos N°.: 5.260.440). Agentes activos

a;i.i.cionales los cuales se pueden emplear en combinacidn con un compuesto de esta invencié;lw. |

nnall;en pero no se limitan a inhibidores de HMG-CoA sintasa; inhibidores de absorcion de

colesterol tales como egg_ti_n_\_ibe (ZETIA®) la cual es 1-(4-fluorofenil)-3(R)-[3(S)-(4-fluorofenil)-3-
hidroxipropil)]-4(S)-(4-hidroxifenil)-2-azetidinona, descrita en la patente de los Estados Unidos

N°.’s Re.: 37721 y 5.846.966; inhibidores de proteina de transferencia de éster de colesterol

(CETP), por ejemplo JTT-705 (Japan Tobacco Company) y torcetrapib (Pfizer); inhibidores de

escualeno epoxidasa; inhibidores de escualeno sintetasa (también conocidos como inhibidores de

escualeno sintasa); acil-coenzima A: inhibidores de colesterol aciltransferasa (ACAT) que incluyen

inhibidores selectivos de ACAT-1 0 ACAT-2 igual que inhibidores duales de ACAT-1y -2;

inhibidores de proteina de transferencia de triglicéridos microsomal (MTP); probucol; niacina;

secuestrantes de acidos biliares; inductores del receptor de LDL (lipoproteina de baja densidad);

inhibidores de agregacién plaquetaria, por ejemplo antagonistas del receptor de fibrindgeno

glicoproteina IIb/Illa y aspirina; agonistas del receptor gamma activado del proliferador de

peroxisomas humanos (PPARY) que incluyen los compuestos referidos comiinmente como

glitazonas por e¢jemplo troglitazona, pioglitazona y rosiglitazona y, que incluyen aquellos

compuestos incluidos dentro de la clase estructural conocida como tiazolidinadionas igual que

aquellos agonistas de PPARY fuera de la clase estructural de la tiazolidinadiona; agonistas de

PPARA tales como clofibrato, fenofibrato que incluyen fenofibrato micronizado, y gemfibrozilo;

agonistas duales de PPAR y/a tales como muraglitazar; vitamina B¢ (también conocida como

piridoxina) y las sales farmacéuticamente aceptables de las mismas tales como la sal HCI; la
vitamina B12 (también conocida como cianocobalamina); acido félico o una sal o éster del mismo
farmacéuticamente aceptable tal como la sal sédica y la sal metilglucamina; vitaminas anti-
oxidantes tales como vitamina C y E y betacaroteno; beta-bloqueantes; antagonistas de angiotensina
II tales como losartan; inhibidores de enzima convertasa de angiotensina tales como enalaprilo y
captoprilo; blodﬁéantes de canales de calcio tales como nifedipina y diltiazam; antagon_istas
encf;teliales; agentes que potencian expresion del gen ABCI; ligandos FXR y LXR que incluyen
tanto inhibidores como agonistas; compuestos de bisfosfonato tales como alendronato sddico; e
inhibidores de ciclooxigenasa-2 tales como rofecoxib y celecoxib.

. ¥ .. . f)
Los compuestos de esta invencion se pueden poner a prueba usando los siguientes / A ‘“&‘“”

i

ensayos para determinar su actividad inhibidora de biosintesis de leucotrienos de mamifero. Los




compuestos probados representativos de esta invencién se mostré que son inhibidores de biosintesis
de leucotrienos, con la mayoria teniendo una CI50 menor que o 1gual a4 uMen el Ensayo de

B U —

Enzima 5-Lipooxigenasa Humana, descrito més adelante con compuestos preferidos probados en 1
este ensayo que tienen una CI5( menor que o igual a 0,100 uM Los compuestos representatlvos

e

probados mostraron también tener act1v1dad como inhibidores de 5-LO inhibidores en el Ensayo en

Sangre Completa Humana de 5- L1poox1genasa descrita mas adelante con la mayoria tenlendo una
ClI50 menor que 0 1gua] ad pM y compuestos preferidos que tienen una CI50 menor que o lgual a

0, 5'00 pM

e sim—

Ensavo de Enzima 5-Lipooxigenasa Humana

La actividad de 5-lipooxigenasa se midi6 usando un ensayo espectrofotométrico y
5-lipooxigenasa humana recombinante como una fuente de enzima. La 5-lipooxigenasa humana se
purificé a partir de células Sf9 infectadas con el baculovirus recombinante rvHSLO (8-1) que
contiene la secuencia codificante para 5-lipooxigenasa humana como se describe por Percival y
col., (Eur. J. Biochem 210, 109-117, 1992). La actividad enzimatica se midid usando un ensayo
espectrofotométrico a partir de la velocidad dptima de formacion de dienos conjugados
(absorbancia a 238 nm) usando el procedimiento descrito en Riendeau y col. (Biochem. Pharmacol.
38,2313-2321, 1989) con modificaciones leves. La mezcla de incubacion contenia fosfato de
potasio 25 mM, pH 7,5, EDTA 0,1 mM, CaCl, 0,3 mM, fosfatidilcolina 24 ig/ml, ATP 0,1 mM,
DTT 0,5 mM, 4cido araquidonico 20 M (2 pl a partir de una disolucién 100 veces en etanol),
inhibidor (alicuota de 2 1 a partir de una disolucién 100 veces en DMSO) y una alicuota de 5-
lipooxigenasa purificada. Se iniciaron reacciones mediante la adicién de la 5-lipooxigenasa
purificada y la velocidad de la produccién de dieno conjugado se sigui6 durante 5 minutos a
temperatura ambiente. La reaccion se llevo a cabo en una placa de UV Costar (Cat. # 3635) y los
cambios de absorbancia a 238 nm se registraron con espectrofotdmetro de 96 pocillos de UV/VIS
de Dispositivos Moleculares (Spectra Max 190) usando programas informéaticos SOFTmax PRO.
Se calculo la actividad enzimatica a partir de la velocidad 6ptima de la reaccion mediante un ajuste
lineal del incremento en absorbancia a 238 nm durante 36 segundos. Cuando la velocidad de
formacidn de dienos es baja (<0,01 Unidad de Absorbancia/minuto) el ajuste lineal se lleva a cabo
durante 180 segundos. Los resultados se expresan como porcentaje de inhibicidn de la velocidad de
reaccion relativa a controles (tipicamente entre 0,001-0,005 de Unidad de Absorbancia/minuto) que
contienen el vehiculo de DMSOQO.

Ensavo en Sangre Completa Humana de 5-Lipooxigenasa

Se recogid sangre fresca en tubos heparinizados mediante venopuncion de
voluntarios que dieron su consentimiento. Estos voluntarios no tienen afecciones inflamatorias
aparentes y no han tomado farmacos antiinflamatorios no esteroideos cualesquiera durante al menos

4 dias previos a la recogida de la sangre. Se separo plasma a partir de la sangre de cada voluntario



individual centrifugando aproximadamente 10 ml de sangre. Una disolucién de reserva de 50 mM
del iondforo de calcio A23187 (Sigma, San Luis, Mo, EE.UU.) en DMSO se diluy6 40 veces con

plasma de cada voluntario para obtener una disolucion de trabajo 1,25 mM. Una alicuota de 250 pl

de cada sangre se preincubd con cada 0,5 ul de vehiculo (DMSO) o compuestos de pruebaen ... -

DMSO a 37°C durante 15 minutos. Esto se siguié con la adicion de 5Spl de cada plasma o la
disolucién de trabajo 1,25 mM (para cada experimento, la sangre y el plasma fue del mismo
voluntario) dando como resultado una concentracion final de 25 pM de A23187. La mezcla de
sangre se incub6 a 37°C durante 30 minutos se centrifug6 después a 1500 g a 4°C durante 10
minutos. El plasma sobrenadante se recogié de todas las muestras y se almacené a 4°C. Todas las
muestras de plasma sobrenadantes se probaron para la produccién de leucotrieno B4 (LTB4) usando
el kit de ensayo inmunoabsorbente de enzima (EIA) de Assay Designs (Ann Arbor, MI, EE.UU.) de

acuerdo con las instrucciones del fabricante.

Se pueden preparar compuestos de esta invencién empleando procedimientos
sintéticos generales conocidos en la técnica, incluyendo procedimientos descritos en la Patente de
los Estados Unidos 5.552.437 y la publicaciéon PCT WO2004/ 108720 publicada el 16 de diciembre
de 2004, ambaspublicaciones incorporadas en el _p;esente doeumcnto mediante referencia en su
totalidad. Las rutas sintéticas se resumen en los siguientes procedimientos, esquemas de reaccién y
se proporcionan Ejemplos para propdsitos ilustrativos. Los grupos designados con “R” en los
esquemas generales asi como los solventes, temperaturas y otras condiciones de la reaccion pueden
ser seleccionadas o modificadas mediante una de las técnicas ordinarias en el arte. Los grupos
funcionales pueden estar protegidos o convertidos a otros grupos funcionales. Por ejemplo, los
grupos aminos pueden estar acilados con un acil cloruro o y anhidrido con una base débil tal como
K,CO; o base nitrogenada. Los ésteres pueden ser convertidos a alcoholes terciarios con un reactivo
de Grignard o unos reactivos alquil litio.

Algunas abreviaturas usadas en el presente documento incluyen: Ac = acilo; AIBN
- 2.2'-azobisisobutironitrilo; BuLi is n-butillitio; CAN = nitrato de cerio amonio; DAST =
trifluoruro de dietilaminosulfuro; DBU = 1,8-diazabiciclo[5.4.0Jundec-7-eno; DCC = 1,3-
diciclohexilcarbodiimida; DCM = diclorometano; DME = éter dimetilico de etilenglicol; DMF =
N,N-dimetilformamida; DMSO = dimetilsulféxido; EtOH = etanol; EtpO = éter dietilico; Et3N =
trietilamina; EtOAc = acetato de etilo; h = horas; HOAc = 4cido acético; KHMDS =
bis(trimetilsilil)amida potasica; LAH = hidruro de litio aluminio; LDA = diisopropilamida de litio;
m-CPBA = 4cido 3-cloroperoxibenzoico; MeOH = metanol; NBS = N-bromosuc¢inimida; NMO =
N-6xido de 4-metilomorfolina; NMP = 1-metilo-2-pirrolidinona; OTf = trifluorometanosulfonato =

triflato; O-THP = O-tetrahidropiran-2-ilo; PPTS = p-toluenosulfonato de piridinio; ta = temperatura

%,
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ambiente; TBAF = fluoruro de tetrabutilamonio; TH,O = anhidruro triflico; TFA = acido

trifluoroacético; THF = tetrahidrofurano; TMSCN = cianuro de trimetilsililo.

Los oxadiazoles pueden ser preparados, por ejemplo, de acuerdo con los
procedimientos escritos y las referencias citadas aqui con el material de partida apropiado como
sigue: White, A.D., et. al., J Med. Chem., (1996) 39, 4382; Futaki, K., Tosa, S., Chem. Pharm.
Bull. (1960) 8, 908; Chem. Abstr. (1966) 64, 3558a.

Los tiadiazoles can be prepared, por ejemplo, de acuerdo con los procedimientos
escritos y las referencias citadas aqui con el material de partida apropiado como sigue: Werber, G.,
Buccheri, F., Marino, M.L., J. Hetero. Chem. (1975) 12, 581; Pandey, V.K., et. al., Ind. J. Chem.
Sect. B (2003) 42, 2583; Shaban, M.A E., Mostafa, M.A., Nasr, A.Z., Pharmazia (2003) 58, 6;
Miyamoto, K., et al., Chem. Pharm. Bull ( 1985) 33, 5126; Yokohama, S., et. al., Chem. Pharm.
Bull. (1992) 40, 2391; White, A.D., et al., J. Med. Chem. (1996) 39, 4382; Bartels-Keith, J.R,,
Burgess, M.T.. Stevenson, J.M., J. Org. Chem. (1977) 42, 3725..

PROCEDIMIENTO A (véase esquema mas adelante): se prepara Compuesto 1 de
acuerdo a procedimientos descritos en la Patente de los Estados Unidos 5.552.437 y el documento
W02004/108720. El grupo metilo se convirtio al grupo mano ojdibromo 2 con NBS y calentando
en un disolvente inerte tal como CCl, en presencia de un iniciador radical tal como peroxido de
benzoilo, AIBN o luz. El compuesto monobromo 2 se tratd con un exceso de NMO a alrededor de
100°C en un disolvente como dioxano hasta conversion completa al aldehido 8. Alternativamente,
el dibromo analogo de 2 tratado con AgNO; en dioxano-agua a reflujo durante un tiempo corto
proporciond el aldehido 8. El aldehido 8 se obtiene también a partir del dibromo analogo de 2 con
una disolucién caliente de NH,OAc en HOAc (se puede aiiadir agua).

Se prepara el compuesto 4 a ta a partir de una mezcla de 2 (monobromo) y 3 en un
disolvente inerte tal como DMF en presencia de una base débil tal como K,COs. El acetil se
elimina con una base tal como NH,OH en THF-agua para producir compuesto 5. El NH libre se
convierte a N-alquilos, N-alquiloilos o N-arilolilos con haluros de alquilo, haluros de acilo alifaticos
o haluros de acilo aromaticos a través de una base débil en un disolvente inerte tal como DCM.

El doble enlace de coumarina 5 se reduce a enlace simple con hidrégeno bajo
presion (275790,4-413685,6 pascales (40-60 psi)) y calentando (40-60°C) con un catalizador tal
como paladio sobre carbon activo en un disolvente adecuado para hidrogenacion como etanol. La
hidrogenacién se puede llevar a cabo en cualquier punto de la secuencia.

PROCEDIMIENTOQ B (véase esquema més adelante): el aldehido 8 y la amina 9

se someten a reflujo conjuntamente con o sin un catalizador &cido tal como PPTS en un disolvente

que forma un aze6tropo tal como tolueno para producir la imina 10. Esta imina se reduce con
NaBH, o similar al NH 5 libre en etanol o metanol. Si R*=OH, la imina 10 se trata con DAST en



DCM a -78°C, se lleva a ta'y después se vierte en una disolucion de NaBH, en etanol para

proporcionar el analogo fluorado 11. (X\

Alternativamente, imina 10 se hace reaccionar con reactivos de Grignard entre -95

y -78°C en THF o éter. La mezcla se lleva a 0°C y se desactiva con NH,Cl, para proporcionar 12.
PROCEDIMIENTO C (véase esquema mas adelante): la coumarina ]3 se trata
con tiol 14 y una base inorganica tal como K,CO; en DMF o NMP entre 80-120°C para

proporcionar compuesto 15. Alternativamente, el tiol 14 se trata, CON KOH en metanol durante
unos pocos minutos y el disolvente se elimina a sequedad. A est;a sal potéasica se afiadio la
coumarina 13 en NMP y la mezcla se calento a 80-120°C para producir 15. La coumarina 16 se
prepar0 a partir de la reaccion catalizada por paladio de compuesto 13 en MeOH-DMSO (alrededor
de 1:2) bajo una atmdsfera de CO a 60°C con una base tal como trietilamina hasta completacion.
PROCEDIMIENTO D (véase esquema mas adelante):a una disolucién de -78°C

en THF de 17 se afadié BuLi seguido por clorotrimetilsilano. La temperatura se elevoé a -20°C, se

volvid a enfriar a -78°C y se afiadio BuLi seguido de un reactivo que tiene un grupo carbonilo para
suministrar 18.

PROCEDIMIENTO E (véase esquema mas adelante): se calentd a reflujo una
disolucion de R-(metilotio)(tioxo)acetato 20, donde R es alquilo (véase: Z. Chem. 1977, vol. 17,
366), y sal potasica del cido hidrazinacarboditioico 19 (véase: J. Am. Chem. Soc. 1983, 105, 2287)
en EtOH durante toda una noche. Después de enfriar, la mezcla de reaccion se extrajo con EtO y el
disolvente se elimin6. El residuo se purificé mediante cromatografia en columna ultrarrapida en gel

de silice para dar compuesto 21.
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Method E

El 7-Bromo-4-trifluorometanosulfoniloxicoumarin 25 puede ser preparado como se muestra abajo
en el Método F. La Descripcion de como hacer el 25 también se encuentra en los procedimientos
descritos en la patente EE.UU. 5,552,437 en el Esquema 1 en las columnas 17-18 (ver estructura V)
aqui y en la seccion titulada “Preparacion de Coumarinas” comenzando en la columna 58 de aqui.
El bromofenol 22 puede ser acetilado mediante tratamiento de una mezcla de 22 y cloruro de acetilo
en la presencia de una base tal como una piridina en un solvente tal como diclorometano para rendir
el correspondiente acetato el cual, sobre calentando cuidadosamente con un dcido de Lewis tal
como cloruro de aluminio, para dar el acil derivado 23. La reaccion de 23 con una primera base
inorganica tal como hidruro sédico en un solvente organico tal como benceno seguido de una
adicion de un carbonato tal como dietilcarbonato proporciona el intermediario 24. El intermediario
24 se transforma luego utilizando anhidrido de trifluorometanosulfonico, en la presencia de una
amina tal como trietilamina, en un solvente neutro tal como diclorometetano, al correspondiente

triflato 25.

Method F
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EJEMPLO 1A

7-(bromometilo)-4-(4-fluorofenil)-2 H-cromen-2-ona

Etapa 1: 4-hidroxi-7-metilo-2H-cromen-2-ona
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A una suspension a 80°C de NaH (60 g, 1500 mmol, 60%) en tolueno se afiadio 1-
(2-hidroxi-4-metilofenil)etanona (100 g, 666 mmol; también conocido como 2-hidroxi-4-
metilacetofenona) en 800 ml de tolueno durante 1 h. Esto se siguio por la adicion gota a gota de
carbonato de dietilo (157 g, 1,3 mol) en 1000 m} de tolueno durante 1 h. La mezcla de reaccién se
dejo a 80°C durante toda una noche. Después de enfriar a ta, la disolucion se vertid en 1,6 1 de HCI
(2N). El precipitado formado se filtrd, se recogio y se agité en MeOH (cantidad minima). Después
de la filtracion, el compuesto del titulo se seco durante toda una noche (a 55°C, en condiciones de
alto vacio) para producir el compuesto del titulo. RMN de 'H (400 MHz, DMSO-d¢): & 12,45 (1H,
s), 7,58 (1H, d), 7,13 (2H, m), 6,53 (1H, s) y 2,39 (3H, s).

Etapa 2: 4-(4-fluorofenil)-7-metilo-2 H-cromen-2-ona
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A una disolucién a -30°C de 4-hidroxi-7-me¢tilo-2 H-cromen-2-ona (50 g, 284
mmol) y trietilamina (48,8 g, 482 mmol) se afiadié Tf,0 (128,1 g, 454 mmol) en 120 ml de CH,Cl,
muy lentamente (Temperatura interna < -30°C). Después de 30 minutos de agitacion la disolucion
se llevd a 0°C y se desactivd con NH4Cl. Después de la extraccién con CH,Cl, la fase orgénica se
lavé con H,O (3X), se secd sobre MgSO, y se elimind el disolvente. El sélido obtenido se agit6 en
hexano-éter (9/1). Después de la filtracién, el intermedio triflato se sec6. RMN de 'H (400 MHz,
acetona-dg): 6 7,68 (1H, d), 7,37 (2H, m), 6,61 (1H, s) y 2,52 (3H, s). '

Uma mezcla del triflato (40g, 130 mmol), 4cido p-fluorofenilborénico (21,8 g, 156
mmol), Pd(OAc), (0,87 g, 3,9 mmol), triciclohexilfosfina (1,31 g, 4,7 mmol) y fluoruro de potasio
(24,9 g, 428 mmol) en 500 ml de THF se agit6 a ta durante toda una noche. La mezcla se filtré
sobre celite y el disolvente se elimind. El producto en bruto se purificé después sobre un lecho
corto de gel de silice usando CH,Cl,. El disolvente se eliminé y el sélido resultante se agito con
CH,Cly-hexano (1/9). Después de la filtracién, el producto se secd para producir el compuesto del
titulo. RMN de 'H (400 MHz, acetona-dg): 7,62 (2H, m), 7,39 (3H, m), 7,25 (1H, s), 7,15 (1H,
d), 6,29 (1H, s) y 2,45 (3H, s).

Etapa 3: 7-(bromometilo)-4-(4-fluorofenil)-2 H-cromen-2-ona
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Una mezcla de 4-(4-fluorofenil)-7-metilo-2 H-cromen-2-ona (24,0, 94,3 mmol),
NBS (18,5 g, 103,8 mmol) y perdxido de benzoilo (1,14 g, 4,72 mmol) en 470 ml de CCl, se llevé a
reflujo. La disolucion se dejé durante toda una noche a reflujo y después se filtré en caliente. Una
vez enfriada a ta el disolvente se elimind, el compuesto se disolvié en CH,Cl, y se hizo una
purificacion con un lecho corto de gel de silice usando hexano-EtOAc (8/2) a (1/1). El disolvente
se elimind y el solido se triturd con hexano-EtOAc y se filtrd para dar el compuesto del titulo. El
disolvente restante se eliminé para dar compuesto adicional contaminado con algin material de
partida y compuesto de dibromo. RMN de 'H (400 MHz, acetona-dg): & 7,67 (2H, m), 7,55 (1H, s),
7,50 (1H, d), 7,40 (3H, m), 6,40 (1H, s) y 4,75 (2H, s).

EJEMPLO 1B
4-(4-fluorofeniD-7-[({5-[(18)-2.2 2-trifluoro-1-hidroxi-1-metiletill-1.3,4-oxadiazol-2-

il}amino)metil]-2H-cromen-2-ona

Etapa 1: (25)-3.3,3-trifluoro-2-hidroxi-2-metilpropanoato de metilo
0

O
H 7, OMe
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A una disolucion de acido (S)-3,3,3-trifluoro-2-hidroxi-2-metilpropanoico (3,0 g, 17,4
mmol) en 60 ml de éter se afiadi6 una disolucion de diazometano en éter hasta que quedé una
coloracion amarilla. La mezcla de reaccion se agitd después 30 njlinutos a temperatura ambiente y
se concentrd a sequedad para proporcionar el compuesto del titulo. RMN de 'H (400 MHz, acetona-
d¢): 8 5,67 (s, 1H), 3,85 (s, 3H), 1,57 (s, 3H).

Etapa 2: 25)-3.3.3-trifluoro-2-hidroxi-2-metilpropanohidrazida
0
HO%LNHNHZ |
F3C CHs

A una disolucién de metilo (28)-3,3,3-trifluoro-2-hidroxi-2-metilpropanoato (3,26 g,
19,0 mmol) se afiadié monohidrato de hidrazina (2,1 ml). La mezcla se calentd a 130°C durante 90

minutos y se enfrid a temperatura ambiente. Después de la evaporacion hasta sequedad, el residuo




se purificé en un lecho corto de gel de silice (100% EtOAc) para proporcionar el compuesto del

titulo.
Etapa3:.  (25)-2-(5-amino-1,3,4-oxadiazol-2-il)-1.1,1-trifluoropropan-2-ol
N—-N
Hofqo»\ NH2
F3C CHy

A una disolucion de (25)-3,3,3-trifluoro-2-hidroxi-2-metilpropanohidrazida (3,0 g,
17,5 mmol) en agua (17 ml) se afiadié bromuro de ciandgeno (1,87 g, 17,7 mmol) y bicarbonato de
potasio (1,82 g, 18,1 mmol). La mezcla de reaccién se agitd 30‘minutos a ta hasta que se formé un
precipitado blanco. El precipitado se filtré y lavé con agua seguida por una mezcla de éter-hexanos
(1:1) para proporcionar el compuesto del titulo. RMN de 'H (400 MHz, acetona-d6): 6 6,57 (sa,
2H), 6,20 (sa, 1H), 1,80 (s, 3H).
Etapad:  4-(4-fluorofenil)-2-ox0-2 H-cromeng-7-carbaldehido
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Se puede preparar 7-(bromometilo)-4-(4-fluorofenil)-2 H-cromen-2-ona como se
describe en el Ejemplo 1A; su preparacion también se describe en la Patente de los Estados Unidos
5.552.437. Se calentaron a reflujo 7-(bromometilo)-4-(4-fluorofenil)-2 H-cromen-2-ona (11,42 g,
34,3 mmol) y NMO (13,9 g, 102,8 mmol) en 110 ml de dioxano durante 6 h. La disolucion se
enfrio a ta y se elimind el disolvente. El compuesto en bruto se diluy6 en EtOAc y se lavo con
NH,Cl,., agua, salmuera y se seco sobre MgSO,. El disolvente se eliminé para proporcionar el
compuesto del titulo. RMN de 'H (400 MHz, acetona-dg): & 10,20 (1H, s), 7,95 (1H, s), 7,85 (1H,
m), 7,68 (3H, m), 7,38 (2H, m) y 6,51 (1H, s).

Etapa 5. 4-(4-fluorofenil)-7-[({5-[(15)-2.2.2-trifluoro-1-hidroxi-1-metiloetil]-1,3.,4-oxadiazol-2-

iltamino)metil]-2H-cromen-2-ona

o, N




Una disolucidn del aldehido previo (210 mg, 0,78 mmol), (25)-2-(5-amino-1,3,4-
oxadiazol-2-il)-1,1,1-triflucropropan-2-ol (200 mg, 1,02 mmol) y PPTS (20 mg, 0,08 mmol) en 2
ml de tolueno se calentaron a reflujo con una trampa Dean-Stark durante 4 h. La mezcla de
reaccion se enfrié y concentr6 a sequedad. Se afiadié después etanol seco (2 ml) y la mezcla se
enfrio a 0°C. Se afiadié borohidruro sédico (30 mg, 0,78 mmol) y la mezcla resultante se agitd a
0°C durante 30 minutos., La mezcla de reaccidn se fraccionod entre NH4Cl acuoso y EtOAc. La fase
organica se lavé con salmuera, se secd sobre MgSO, anhidro, se concentrd y se purifico en columna
gel de silice (cloroformo-etanol; 95:5) para proporcionar el compuesto del titulo. RMN de 'H (400
MHz, acetona-ds): & 7,65 (m, 2H), 7,5 (m, 3H), 7,39 (m, 3H), 6,35 (s, 1H), 6,22 (s, 1H), 4,70 (d,
2H, J= 6 Hz), 1,81 (s, 3H).

EJEMPLO 2
4-(4-fluorofeniD-7-[({5-[ 1 -hidroxi-1-(trifluorometilo)propil]-1,3,4-oxadiazol-2-il} amino)metil]-6-

o

A una suspension de 5-metoxi-2-metiloanilina (5,00 g, 36,4 mmol) en agua (144

metilo-2H-cromen-2-ona

Etapa 1: 3-bromo-4-meﬁloanisol

ml) a 10°C, se afiadié H,SO, concentrado (56 ml), mientras que la temperatura interna se mantiene
por debajo de 25°C. Después de 1 h a ta, la mezcla se enfrid a 3°C y se afiadié gota a gota una
disolucion de nitrito de sodio (3,77 g, 54,7 mmol) en agua (20 ml) durante 30 minutos, manteniendo
la temperatura interna por debajo de 5°C. Después de 1 h a 3°C, la mezcla amarilla heterogénea se
vertié dentro de una disolucién de CuBr a 5°C (52,0 g, 364\mm01) en HBr acuoso al 48% (260 ml).
La mezcla oscura se calentd a 60°C durante 2 h, se dejo enfriar a ta y se extrajo con Et;O (3x) (se
afiadié Na,$,0; en el procedimiento de extraccion para la decoloracién parcial). Los extractos
organicos combinados se lavaron con NaOH 1 N (3x), Na,$8,0; acuoso al 10% y salmuera, se
secaron (Na;SQy) y se concentraron, proporcionando el compuesto del titulo como un liquido
naranja el cual se usé sin purificacién adicional en la Etapa siguiente. RMN de "H (500 MHz,
acetona-ds): 8 7,24 (d, 1H), 7,14 (4, 1H), 6,87 (dd, 1H), 3,80 (s, 3H), 2,31 (s, 3H).

Etapa 2: (4-bromo-2-metoxi-5-metilofenil)(4-fluorgfenil)metanona




Se afiadié gota a gota cloruro de 4-fluorobenzoilo (1,40 ml, 11,9 mmol) a una
suspension de AICl; (1,73 g, 13,0 mmol) en 1,2-dicloroetano (30 ml) a temperatura ambiente.
Después de 15 minutos se afiadio gota a gota una disolucion de 3-bromo-4-metiloanisol 2,17 g,
10,8 mmol) en 1,2-dicloroetano (3 ml). La mezcla resultante se agité durante 2 h, se verti6 en 200
ml de agua helada, se agité durante 20 minutos y se extrajo con CHCl; (3x). Los productos
organicos combinados se lavaron con NaHCO; acuoso al 5%, salmuera, se secaron (Na,SO,) y
concentraron, El residuo se sometié a cromatografia en gel de silice (EtOAc-hexano, 5:95)
proporcionando el compuesto del titulo. RMN de 'H (500 MHz, acetona-ds): 8 7,86 (m, 2H), 7,38
(s, 1H), 7,31-7,26 (m, 3H), 3,76 (s, 3H), 2,39 (s, 3H). |
Etapa 3: (4-bromo-2-hidroxi-5-metilofenil)( 4-ﬂuorq>fenii)metanona

Br OH
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Se afiadid una disolucion de (4-bromo-2-metoxi-5-metilfenil)(4-

fluorofenil)metanona (1,80 g, 5,57 mmol) en CH,Cl; (6 ml) durante 10 minutos a una disolucién a
0°C de BBr; (1,05 m}, 11,1 mmol) en el mismo disolvente (14 ml) y la mezcla resultante se agité a
0°C. Después de 1,5 h, la mezcla de reaccion se vertié en 200 ml de agua helada, se agito
vigorosamente durante 10 minutos y se extrajo con CHCl; (3x). Los extractos orgénicos
combinados se lavaron con agua y salmuera, se secaron (Na,S0,) y concentraron, proporcionando
el compuesto del titulo. RMN de 'H (500 MHz, acetona-ds): 511,46 (s, 1H), 7,88 (m, 2H), 7,58 (s,
1H), 7,37 (m, 2H), 7,32 (s, 1H), 2,34 (s, 3H).

Etapa 4: 7-bromo-4-(4-fluorofenil)-6-metilo-2H-cromen-2-ona
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Se calentaron a reflujo (4-bromo-2-hidroxi-5-metilofenil)(4-fluorofenil)metanona

(1,61 g, 5,21 mmol) y metilo (trifenilfosforanilideno)acetato (2,26 g, 6,77 mmol) en tolueno (15 ml)
durante 24 h. La mezcla de reaccion se dejo enfriar a ta y se concentro. El solido amarillo obtenido
se sometid a cromatografia en columna en gel de silice (EtOQAc-tolueno, 0% a 2%) para
proporcionar el compuesto del titulo. RMN de 'H (500 MHz, acetona-d;): & 7,70 (s, 1H), 7,66 (m,
2H), 7,46 (s, 1H), 7,39 (m, 2H), 6,39 (s, 1H), 2,40 (s, 3H). |

Etapa 5; 4-(4-fluorofenil)-6-metilo-2-ox0-2H-cromeno-7+-carboxilato de metilo

Se afiadieron sucesivamente DMSO (17 ml) y Et;N (0,828 ml, 5,94 mmol) a una
suspension de 7-bromo-4-(4-fluorofenil)-6-metilo-2 H-cromen-2-ona (0,990 g, 2,97 mmol) y
Pd(dppf)Cl,:CH,Cl, (0,485 g, 0,594 mmol) en MeOH (10 rﬁl). La mezcla se calentd a 65°C, bajo
una atmoésfera de monéxido de carbono durante 18 h. La mezcla de reaccion se dejo enfriar a ta, se
vertié en agua (200 ml) y se extrajo con CHCl; (3x). Los extractos organicos combinados se
lavaron con agua y salmuera, se secaron (Na,SO,) y se concentr‘éron. El residuo se sometid a
cromatografia en columna en gel de silice (EtOAc-tolueno, 3% & 5%) para proporcionar compuesto
del titulo. RMN de 'H (500 MHz, acetona-ds): & 7,85 (s, 1H), 1,69 (m, 2H), 7,44 (s, 1H), 7,40 (m,
2H), 6,47 (s, 1H), 3,94 (s, 3H), 2,54 (s, 3H). :
Etapa 6: acido 4-(4-fluorofenil)-6-metilo-2-0x0-2 H-cromeno-7-carboxilico




A una disolucién de 4-(4-fluorofenil)-6-metilo-2-0xo0-2 H-cromeno-7-carboxilato de
metilo (0,722 g, 2,31 mmol) en THF (23 ml) se afiadi6 una disolucion 1 N de LiOH (11,6 ml, 11,6
mmol), y la mezcla se calenté a 65°C durante 16 h. A temperatura ambiente, la mezcla se
neutralizé con HCL 1 N y se concentrd. El residuo se agitod ¢on THF (25 ml) y HCI 2 N (50 ml)
durante 16 h. El precipitado producido se recogié mediante filtracién, se aclar6 con agua y se seco,
proporcionando el compuesto del titulo que se usé sin purificacién adicional. RMN de 'H (500
MHz, DMSO-d): 8 13,40 (sa, 1H), 7,80 (s, 1H), 7,64 (m, 2H), 7,44 (m, 2H), 7,32 (s, |H), 6,54 (s,
1H), 2,48 (s, 3H).

Etapa 7: 4-(4-fluorofenil)-7-(hidroximetilo)-6~-metilp-2 H-cromen-2-ona
HO OO
o
F

Se afiadié cloroformiato de isobutilo (0,775 ml,}5,97 mmol) gota a gota a acido 4-
(4-fluorofenil)-6-metilo-2-oxo-2 H-cromeno-7-carboxilico (0,594 g, 1,99 mmol) y Et;N (1,11 ml,
7,96 mmol) en THF (13 ml) a 0°C. Después de 1 h, se afadié rdpidamente una disolucion recién
preparada de NaBH, (0,377 g, 9,96 mmol) en agua (10 ml). La mezcla de reaccion se agité a 0°C
durante 1 h, se desactivé usando NH,Cl saturado y se extrajo con EtOAc (3x). Los extractos
orgéanicos combinados se lavaron con HCI 1 N, NaHCO; al 5% y salmuera, se secaron (Na,SO,) y
se concentraron. El residuo se sometid a cromatografia en columna en gel de silice (EtOAc-CHCl,,
30:70, después 35:65, después 40:60) para proporcionar el compuesto del titulo. RMN de 'H (400
MHz, acetona-dg): & 7,65 (m, 2H), 7,53 (s, 1H), 7,38 (m, 2H), 7,26 (s, 1H), 6,30 (s, 1H), 4,76 (d,
2H), 4,55 (t, 1H), 2,26 (s, 3H). |
Etapa 8: 4-(4-fluorofenil)-6-metilo-2-0x0-2 H-cromeno-7-carbaldehido

Se agit6 4-(4-fluorofenil)-7-(hidroximetil)-6-metil-2H-cromen-2-ona (0,487 g, 1,71
mmol) en CH,Cl; (350 ml) con MnO; activado (2,23 g, 25,7 mmol) durante 65 horas a ta. La

mezcla de reaccién se filtrd a través de un lecho corto de celite y el filtrado se concentré para




proporcionar el compuesto del titulo. RMN de 'H (500 MHz, acetona-ds): & 10,40 (s, 1H), 7,86 (s,
1H), 7,70 (m, 2H), 7,46 (s, 1H), 7,42 (m, 2H), 6,53 (s, 1H), 2,66 (s, 3H).
Etapa 9: 4-(4-fluorofenil)-7-[({5-[1-hidroxi-1-(trifluorometilo)propil]-1,3,4-oxadiazol-2-

il}amino)metil]-6-metilo-2 H-cromen-2-ona

HO N-N
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En un matraz de fondo redondo ajustado con un condensador y una trampa Dean-
Stark, se calentaron 4-(4-fluorofenil)-6-metilo-2-oxo0-2 H-cromeno-7-carbaldehido (0,357 g, 1,26
mmol) y 2-(5-amino-1,3,4-oxadiazol-2-il)-1,1,1-trifluorobutan-2-ol (0,32 g, 1,52 mmol) en tolueno
a reflujo (8 ml) durante 2 h en la presencia de p-toluenosulfonato de piridinio (32 mg, 0,126 mmol).
La mezcla se dejo enfriar a temperatura ambiente y se concentré g sequedad. El residuo se disolvio
en EtOH (6 ml), se enfri6 a 0°C y se afiadié NaBH, (48,0 mg, 1,26 mmol). Después de 15 minutos
a 0 °C, la reaccion se desactivé con NH,Cl saturado y se extrajo ¢on EtOAc (3x). Los extractos
organicos combinados se lavaron con agua y salmuera, se secaron (Na;SOy) y se concentraron. El
residuo se sometid a cromatografia en columna en gel de silice (EtOH-CHCl;, 3% a 4%) para
proporcionar el compuesto del titulo. RMN de 'H (500 MHy, acetona-dg): 6 7,66 (m, 2H), 7,46 (sa,
2H), 7,39 (m, 2H), 7,33 (s, 1H), 6,32 (s, 1H), 6,09 (sa, 1H), 4,6‘8 (d, 2H), 2,41 (s, 3H), 2,24 (m, 1H),
2,10 (m, 1H), 1,00 (t, 3H).

EJEMPLO 3

7-(2-{[5-(1-etilo-1-hidroxipropil)-1.3.4-tiadiazol-2-ilJamino etilg

ona
Etapa 1: 3-(5-amino-1.3.4-tiadiazol-2-1)pentan-3-pl
OH
78

N
Nﬁi\
A una disolucion a -78°C de 2-amino-1,3,4-tiadiazol (comercialmente disponible)

(2,5 g, 24,72 mmol) en THF (200 ml, 0,1 M) se afiadieron primero hexanos 1,6 M en n-butilitio

NH,

(30,9 ml, 49,4 mmol) seguido 15 minutos mas tarde por clorotrimetilsilano (6,27 ml, 49,4 mmol),




La temperatura se elevo a -20°C durante 15 minutos y se enfri a -78°C. Se afiadieron mas hexanos
1,6 M en n-butilitio (15,45 ml, 24,72 mmol) seguidos 15 minutos mas tarde por 3-pentanona (2,62
ml, 24,72 mmol). La disolucidn se lavo después a ta (durante toda una noche). La mezcla de
reaccion se desactivé con una disolucién de NH,Cl saturada y THF se elimind al vacio. La fase
acuosa se extrajo con EtOAc (3x) y las fases organicas combinadas se lavaron con salmuera, se
secaron sobre MgSQ, y se concentraron. El residuo en bruto obtenido se purificé mediante
cromatografia en columna (EtOAc al 100%) para producir el compuesto del titulo. RMN de 'H
(400 MHz, acetona-ds): 3 6,3 (sa, 2H), 4,4 (sa, 1H), 2,0-1,7 (m, 4H), 0,9 (t, 6H).

Etapa 2: 7-(2-{[5-(1-¢til-1-hidroxipropil)-1,3.4-tiadiazol-2-ilJamino} etil)-4-(4-fluorofenil)-

2H-cromen-2-ona

OH
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N
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Una mezcla de 3-(5-amino-1,3,4-tiadiazol-2-il)pentan-3-ol (0,129 g, 0,689 mmol),
4-(4-fluorofenil)-2-oxo0-2 H-cromeno-7-carbaldehido (0,200 g, 0,746 mmol) y acido acético (7,94
ul, 0,138 mmol) en benceno (2,5 ml) se agitd durante toda una noche a reflujo con una trampa
Dean-Stark. Después de enfriar, la mezcla se diluy6 en THF (5 ml) y se afiadid
triacetoxiborohidruro de sodio (0,731 g, 3,45 mmol). La mezcla se agité después a 45°C durante 3
h. La reaccion se desactivéd con una disolucion saturada de NaHCOs y se fraccioné entre EtOAc y
agua. La fase organica se sec6 sobre MgSO,, se filtr6 y se concéntr('). El residuo en bruto obtenido
se purificé mediante cromatografia en columna (Hexano-EtOAc-MeOH, 50:50:0 a 0:98:2) para
proporcionar el compuesto del titulo. RMN de H (400 MHz, acetona-dg) &: 8,7 (m, 2H), 7,5 (s,
1H), 7,45 (s, 1H), 7,4 (m, 3H), 6,35 (s, 1H), 4,75 (s, 2H), 4,5 (sa, 1H), 2,0-1,75 (m, 4H), 0,9 (t, 6H).

EJEMPLO 4
7-({[5-(1-etil-1-fluoropropil)-1,3.4-oxadiazol-2-ilJamino } metil)-4-(4-fluorofenil)-2- H-cromen-2-

ona

Etapa la; 3-(5-amino-1,3,4-oxadiazol-2-il)pentan-3-¢l




HO

\OW’NHZ
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A una disolucién de etilbromuro de magnesio (200 mmol) en 300 ml de THF a 0°C
se afiadi6 una suspension de 5-amino-1,3,4-oxadiazol-2-carboxilato de etilo (8,00 g, 50,9 mmol;
Chemical Abstract, 1966, 64, 3558a) en THF. La mezcla de reaccion se levo a ta y 30 minutos mas
tarde se desactivé con NH,CIL. Después de extraccion con EtOAc y secado sobre MgSQO,, se
eliminé el disolvente. El producto en bruto asi obtenido se triturd, filtré y secé para proporcionar el

compuesto del titulo.

Etapa lb: 3-(5-amino-1,3,4-oxadiazol-2-il)pentan-3-ol

HO

o) 1
\a\« W/NHQ
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Una mezcla de metilo 2-etilo-2-hidroxibutanoato (19,7 g, 134,7 mol) e hidrato de hidrazina (14 ml)
se calentd a 130°C durante 4 h. La mezcla se enfrioatay el excéso de agente se elimino bajo
agitacion para la produccion de la hidrazida. A esta hidrazida y KHCO, (13,8 g, 138 mmol) en 150
ml de agua se afiadié por partes BrCN (13,8 g, 131 mmol). Después de 90 minutos de agitacion, el
solido blanco se filtro, se lavo con éter y se seco para producir el compuesto del titulo. RMN de 'H
(400 MHz, acetona-ds): & 6,20 (sa, 2H), 4,25 (s, 1H), 1,85 (m, 4H), 0,88 (t, 6H).

Etapa 2; 7-({[5-(1-etilo-1-hidroxipropil)-1.3.4-oxadiazol-2-il]Jamino } metilo)-4-(4-

fluorofenil)-2 H-cromen-2-ona

oy

Una mezcla de 3-(5-amino-1,3,4-oxadiazol-2-il)pentan-3-ol (0,446 g, 2,6 mmol) y 4-(4-fluorofenil)-
2-0x0-2H-cromeno-7-carbaldehido (0,350 g, 1,3 mmol) en 5 ml de tolueno se sometié a reflujo con
una trampa Dean-Stark durante toda una noche. Después de enfriar a ta se eliminé el disolvente y
se diluy6 la imina en bruto en etanol (8 ml) a 0°C. Se afiadié NaBH, s6lido (49 mg) a la disolucion
y después de 30 minutos de agitacion se afiadid NH4Cl acuoso péra destruir el hidruro en exceso.
Después de dilucion con EtOAc-salmuera, la fase orgénica se secé con MgSOy. La purificacion en

gel de silice con tolueno-EtOAc (2:8) proporcioné el compuesto del titulo. RMN de "H (400 MHz,




acetona-dg): 8 7,67 (m, 2H), 7,48 (m, 2H), 7,37 (m, 3H), 7,19 (bt, 1H), 6,33 (s, 1H), 4,66 (m, 2H), é/’

431 (s, 1H), 1,85 (m, 4H), 0,85 (t, 6H). . ““)
Etapa 3: 7-({[5-(1-etilo-1-fluoropropil)-1.3.4-oxadiazol-2-ilJamino Y metilo)-4-(4- "‘"‘?‘Oz

fluorofenil)-2 H-cromen-2-ona
N—-N ‘
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Una disolucion de la imina obtenida en la etapa previa (270 mg, 0,641 mmol) en

CH,Cl, se aiiadio gota a gota a una disolucion de trifluoruro de (dietilamino)azufre (100 yl, 0,77
mmol) en CH,Cl; preenfriado a -78°C. La disolucion se agité a -78°C durante 5 minutos, y se
calentd a temperatura ambiente. Después de 40 minutos a temperatura ambiente, la mezcla de
reaccion se decantd rapidamente a una disolucion de NaBH, (0,20 g, 5,3 mmol) en EtOH (10 ml), y
se agitd vigorosamente a temperatura ambiente durante 5 min. ILa mezcla de reaccion se fracciond
entre EtOAc y una disolucion acuosa saturada de NH;OAc/N aCﬁ. Las fases se separaron y la fase
acuosa se extrajo con EtOAc. Las fases organicas combinadas se secaron sobre MgSO, anhidro, se
filtré y se concentrd a vacio. El residuo se cromatografié en gel de silice (EtOAc/hexanos al 20-
60%) para proporcionar ¢l compuesto del titulo. RMN de *H (400 MHz, CDCLy): & 7,60-7,67 (m,
2H), 7,43-7,52 (m, 3H), 7,34-7,40 (m, 3H), 6,32 (s, 1H), 4,68 (d, 2H), 1,95-2,17 (m, 4H), 0,91 (t,
6H).

EJEMPLO 5
7-(1-{[5-(1-etil-1-hidroxipropil)}-1.3.4-oxadiazol-2-il]Jamino} etilo)-4-(4-fluorofenil)-2 H-cromen-2-

ona

F
A una disolucién de la imina, preparada como se describe en el Ejemplo 4, etapa 2,

(0,159 g, 0,37 mmol) en 5 ml de THF a -90°C se afiadié bromuro de metilmagnesio (0,79 mmol).




La mezcla de reaccion se llevé a 0°C y se desactivé con NH,C1. Después de extraccion con EtOAc,
secado con MgSQ,, y evaporacion, el material en bruto se purificod en gel de silice con tolueno-
EtOAc (2:8) para proporcionar el compuesto del titulo. RMN de 'H (400 MHz, acetona-dg) 8: 7,66
(m, 2H), 7,35-7,52 (m, 5H), 7,19 (d, IH), 6,33 (s, 1H), 4,95 (m, 1H), 4,23 (s, 1H), 1,72 (m 4H),
1,63 (d, 3H), 0,80 (m, 6H).

EJEMPLO 6A

7-bromo-4-piridin-3-il-2 H-cromen-2-ona se puede preparar como sigue:

Br 0._.0

P

7
> N

La 7-hidroxi-4-(3-piridil)coumarina comergialmente disponible (1,48 g, 6,19
mmol) y dibromuro de trifenilfosfina (5,22 g, 12,4 mmol) s¢ cali;:ntan en un bafio de arena a 320—
350°C durante 1,5 h. El solido enfriado se tomd con etanol (200 hlll) y gel de silice (100 g) y se
evapordé a sequedad. La cromatografia en columna (toluendacetona; 80:20) proporciona 7-bromo-

4-piridin-3-il-2 H-cromen-2-ona.

EJEMPLO 6B

7-({5-[diciclopropil(hidroxilymetil}-1 ,3,&-tiadiazol-2-i1j H tio)- 4-piridina-3-il-2 H-cromen-2-

ona
Etapa 1: (metilotio)(tioxo)acetato de etilo
0

S
A una mezcla de azufre (5,23 g, 163 mmol) en DMF (100 ml) se afiadié

trietilamina (34,1 ml, 245 mmol) y cloroacetato de etilo (10 g, 81,6 mmol). Después de 3,5 h se
afiadié yodometano (5,59 ml, 89,8 mmol) y la mezcla se agité 1 h ata. Se afiadié Et,0-aguay la
fase organica se separd. La fase orgdnica se lavd con agua (3 X), salmuera, se sec6d sobre Na,SO,
anhidro y el disolvente se elimino para dar el compuesto del titulo el cual se usé sin purificacion
adicional durante la siguiente etapa. RMN de H (400 MHz, aceétona—dﬁ): 4,38 (c, 2H), 2,72 (s,
3H), 1,34 (¢, 3H). f

Etapa 2; 5-mercapto-1 ,3,4-tiadiazolo-2-carboxila;to de etilo




0
S -sH
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(Metilotio)(tioxo)acetato de etilo (20,0 g, 122 mmol) e hidrazinacarboditioato
potasico (R.S. Drago y col., JACS (1983) 105, 2287) (17,8 g, 122 mmol) se sometieron a reflujo
durante toda una noche en etanol (500 ml). La disolucidn se congentrd y se afiadio EtOAc. La fase
organica se lavo con HC1 1 M, salmuera y se sec6 sobre Na,SO, anhidro. El disolvente se vapord y
el residuo se purificé sobre gel de silice (hexanos-acetona, 80:20)@ para dar el compuesto del titulo.
RMN de 'H (400 MHz, acetona-de): 4,43 (¢, 2H), 1.38 (t, 3H).

Etapa 3: Diciclopropil(5-mercapto-1.3 ,4-tiad1fi_azol-2-il)metanol

HO \ SW/ SH
N—-N

A una disolucion de bromuro de ciclopropilmagnbsio (37 ml, 0,5 M/THF, 18,4
mmol a 0°C) se afiadi6 lentamente una disolucién de S-mercapto—ﬂ,3,4—tiadiazol-2-carboxilato de
etilo en THF (1 g, 5.3 mmol). Cuando se afiadi6 la mitad deila diéolucién, el baiio que enfria se
elimind y se afiadio el resto de la disolucion. La mezcla se agit6 a temperatura ambiente durante 4
horas, después se fracciond entre NH4Cl acuoso y Et;0. Las fasejs se separaron y la fase acuosa se
extrajo con Et,O. Las fases organicas combinadas se lavaron con? salmuera y se secaron sobre
Na,SO, anhidro. El disolvente se evapord y el residuo cromatografio en gel de silice
(hexanos:acetona, 95:5) para dar el compuesto del titulo. RMN de 'H (400 MHz, acetona-dg): 4,75
(s, 1H), 1,39-1,26 (m, 2H), 0,67-0,38 (m, 8H). |

Etapa 4: 7-({5-[diciclopropil(hidroxil)metil}-1 ,3,4-tiadiazol-2-il}tio)— 4-piridina-3-il-

2H-cromen-2-ona

Se afiadi6 KOH (0,089 g, 1,59 mmol) a una disolucién de diciclopropil(5-
mercapto-1,3,4-tiadiazol-2-il)metanol (0,363 g, 1,60 mmol) en M¢OH seco. Cuando se obtuvo una
disolucion, la mezcla de reaccidn se concentrd a sequedad. El tolueno seco se afiade después y la

mezcla se concentro a sequedad de nuevo. El residuo se disolvié en NMP, se afiadié a 7-bromo-4-




piridin-3-il-2H-cromen-2-ona (400 mg, 1,32 mmol) y la mezcla resultante se agitd a 120°C durante

16 h. La mezcla de reaccién se enfrié y fraccioné entre NH4OAc acuoso y EtOAc. La fase ‘
organica se lavo con salmuera, se seco sobre Na,SO, anhidro, se ¢oncentrd y se purificé en columna (g(w)
de gel de silice (tolueno-acetona, 90:10 a 70:30) para dar el compuesto del titulo. RMN de 'H (400

MHz, CDCl;): & 8,82 (d, 1H), 8,72 (s,1H), 7,81 (dt, 1H), 7,64 (s, 1H), 7,58-7,50 (m, 1H), 7,48-7,41

(m, 2H), 6,46 (s, 1H), 2,57 (s, 1H), 1,40-1,31 (m, 2H), 0,69-0,57 (m, 6H), 0,50-0,44 (m, 1H).

EJEMPLO 7
(+).y (-)-4-(4-fluorofenil)-7-[({ 5-[1-hidroxi-1-(trifluorometilo)propil]-1,3.4-oxadiazol-2-

il}amino)metil]-2H-cromen-2-ona

Etapa 1: 2-hidroxi-2-(trifluorometilo)butanoato de etilo
o ‘
F
3C OEt
OH

I

|
A una disolucién a -78°C de trifluoropiruvato de @tilo (129,0 g, 758 mmol) en éter

se afiadio gota a gota en 90 minutos una disolucion de 3,0 M'de EFMgBr en éter (252 ml). La
disolucion se llevo durante una hora a alrededor de -10°C y se Veﬁié sobre 2 1 de NH,Cl saturado.
Las fases sé separaron y la fase acuosa se extrajo con éter (3 x 500 ml). Las fases organicas se
combinaron, se secaron sobre MgSO4 y el disolvente se elimind. ?:La destilacion a 50-65°C (30 mm
Hg) dio el compuesto del titulo. RMN de 'H (400 MHz, acetona-aﬁ): 8 5,4 (s, 1H), 4,35 (c, 2H),
2,07 (m, 1H), 1,83 (m, 1H), 1,3 (t, 3H) y 0,93 (t, 3H). |

Etapa 2: 2-Hidroxi-2-( triﬂuorometilo)butzglohidrazida

FaC NHNH, !
OH |

Se calentaron el éster etilico de etapa 1 (50,04 g, 250‘m1nol) e hidrato de hidrazina
(25,03 g, 50 mmol) a 80°C durante 18 h. La hidrazina en exceso se eliminé a vacio y el producto en
bruto se filtro a través de un lecho corto de gel de silice con EtOAc-Hexano (alrededor de 3 1) para
suministrar el compuesto del titulo. RMN de 'H (400 MHz, acetona-dg): 8 9,7 (s, 1H), 6,10 (s,

1H), 2,25 (m, 1H), 1,85 (m, 1H) y 0,95 t, (3H).
Etapa 3: 2-(5-Amino-1.3.4-oxadiazol-2-i1)-1.1.1 -trifluorobutan-2-ol

E F N—N
F /O»\NHZ
HO




Se afiadié por partes KHCO; (18,33 g, 183 mmol) seguido por BrCN (19,39 g, 183
mmol) a la hidrazida (34,07 g, 183 mmol) de la etapa 2 en 275 ml de agua. Después de 3 h, el
solido se filtrd, se lavo con agua fria y se secd para proporcionar ¢l compuesto del titulo. El
compuesto adicional se puede recuperar a partir de la fase acuosa' mediante extraccion (éter-hexano,

1:1). RMN de 'H (400 MHz, acetona-dg): & 6,54 (s, 2H), 6,01 (s, 1H), 2,22 (m, 1H), 2,08 (m, 1H)

y 0,99 (m, 3H).
Etapa 4: 4-(4-fluorofenil)-7-[({5-[ 1 -hidroxi-1-(trifluorometil)propil]-1.3.4-oxadiazol-2-
il}amino)metil]-2/{-cromen-2-ona
F. F
F
HO
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Una mezcla de oxadiazol (14,41 g, 68,2 mmol) de etapa 3 y 4-(4-fluorofenil)-2-oxo-
2H-cromeno-7-carbaldehido (14,1 g, 52,5 mmol) en tolueno (160 ml) con 10% de PPTS se llevo a

cabo a reflujo y se dejo funcionar durante toda una noche. El sistema estaba equipado con una
trampa Dean-Stark para recoger agua. El disolvente se eliminé y el petréleo en bruto (RMN de 'H
(400 MHz, acetona-de): 8 9,33 (1H, s, imina)) obtenido se diluyd en EtOH (alrededor de 75 ml) a
0°C. A esta disolucion se afiadié NaBH, (1,9 g) por partes y la reaccién se desactivé con una
disolucién de NH,Cl1 después de 45 minutos. La mezcla se saturd con NaCl y se extrajo con EtOAc
(3 X 200 ml). Las fases organicas se combinaron y secaron sobre MgSQ,. La purificacién sobre la
cromatografia en gel de silice usando tolueno-EtOAc (55:45) préporcioné el compuesto del titulo.
RMN de 'H (400 MHz, acetona-dg): 8 7,65 (m, 2H), 7,50 (m, 3H), 7,38 (m, 3H), 6,35 (s, 1H), 6,06
(s, TH), 4,70 (m, 2H), 2,21 (m, 1H), 2,11 (m, 1H) y 0,98 (t, 3H).

Etapa 5:  Separacion en columna de HPLC quiral de enantiomeros (+ -) de 4-(4-
fluorofenil)-7-[({5-[ 1-hidroxi-1-(trifluorometilpropill-1.3.4-0xadiazol-2-il}amino)metil]-2 H-
HQ  N-N HO, N-N
i /4 \ \ /3 \
FSC'R’%)\N 0] F,CV o)\ﬁ 0.0

(-) enantiomer (+) enantiomer

cromen-2-ona F F




Una disolucién de (+)-4-(4-fluorofenil)-7-[({5-[ 1 -hidroxi-1-(trifluorometil)propil]-
1,3,4-oxadiazol-2-il} amino)metil}-2 H-cromen-2-ona (0,5-0,6 g) en EtOH-Hexano (30:70, alrededor
de 40 m1) se inyecto sobre una columna de HPLC preparativa (5 cm x 50 cm) CHIRALPAK AD®
(que eluye con EtOH/Hexano, 30/70 com deteccion UV a 280 nm). Los enantidmeros se separaron
com el enantidmero que eluye mas rapido teniendo un tiempo de retencion de ~ 34 minutos para el
enantiomero-~(-) y €l disolvente que eluye mas lento que tiene un tiempo de retencion de ~ 49

minutos para el enantiémero-(+).

EJEMPLO 8
4-(4-fluorofenil)-7-{[ { 5-[1-hidroxi-1-(trifluorometil)propil]-1 ,3,4?1-oxadiazol-2—

il}(metilo)amino]metilo}-2H-cromen-2-ona

Etapa 1: 4-(4-fluorofenil)-7-{{{5-(1-hidroxi- 1-(trifluorometilo)propil}-1.3.4-oxadiazol-2-
il}(metilo)amino]metilo} -2 H-cromen-2-ona ‘ |

F. F

F N-N

\ : 1
HO o/\\ ;

Se calentaron a 50°C el isomero (-) de 4-(4-fluorofenil)-7-[({5-[1-hidroxi-1-
(triﬂuorometil)propil]—1,3,4-oxadiazol~2-il}amino)meti]]-2H—cr<?men—2-ona (0,100 g, 0,22 mmol),

yoduro de metilo (2 ml) y K,CO; (0,061 g, 0,44 mmol) hasta la desaparicién del material de partida.

La mezcla se enfrio a ta'y se diluyd con EtOAc-agua. La fase orgdnica se separo, se secd y el
disolvente se elimin6. La purificacién en gel de silice (tolueno-acetona, 8:2) dio el compuesto del
titulo. RMN de 'H (400 MHz, acetona-dq): & 7,68 (m, 2H), 7,51 (d, 1H), 7,48 (s, 1H), 7,39 (m,
3H), 6,49 (s, 1H), 6,12 (s, 1H), 4,8 (c, 2H), 3,17 (s, 3H), 2,26 (m, 1H), 2,09 (m, 1H), 1,02 (t, 3H).




EJEMPLO 9A

7-bromo-4-(2-metilo-1,3-tiazol-4-iD-2H-cromen-2-ona se puede preparar como sigue:

Br 0. .0

|
WAy

) step 1 R= whw step 2 Rz o step 3 R=(kN

R /\o& Br\/KO S—‘/K

R=-OTf

Etapa 1: 7-bromo-4-(1-etoxivinil)-2H-cromen-2-ong

A una disolucién de 7-brom0-4-triﬂuorometano$ulfoniloxicoumarina 5,1g,13,7
mmol) en dioxano se afiadié tributil(1-etoxivinil)estafio (4,8 ml, 14,2 mmol), (Ph3P)4Pd (0,790 g,

0,7 mmol) y LiCl (1,74 g, 41 mmol). La mezcla se sometid a reflujo durante 4 horas, se enfrié y se
fracciond entre NH4Cl acuoso y EtOAc. Las fases se separaron y la fase acuosa se extrajo con

EtOAc. Las fases organicas combinadas se lavaron con salmuera y se secaron sobre NapSO4

anhidro. El disolvente se evapord y el residuo se cromatografio sobre gel de silice
(CH2CI/EtOAc; 95:5) y se triturd en hexano/EtpO para dar el compuesto del titulo.

Etapa 2: 7-bromo-4-(bromoacetil)-2 H-cromen-2-ona

A una disolucién de 7-bromo-4-(1-etoxivinil)-2H-cromen-2-ona (2,0 g, 6,8 mmol)
en THF y HpO se afiadio N-bromosuccinimida (1,3 g, 14,2 mmol) con agitacion durante 30
minutos. Se afiadid tolueno y el disolvente se evapor6. El residuo se cromatografié en gel de silice
(hexano/EtOAc; 80:20) para dar e} compuesto del titulo.
Etapa 3: 7-bromo-4-(2-metilo-1,3-tiazol-4-il)-2 H-cromen-2-ona

A una disolucion de 7-bromo-4-(bromoacetil)-2 H-cromen-2-ona (0,605 g, 1,7

mmol) en DMF se afiadié tioacetamida (0,138 g, 1,8 mmol). La mezcla se agitdé 24 hataya 100°C
durante toda una noche. Una vez se enfria a ta, se fracciona entre NH4Cl acuoso y EtOAc. Las

fases se separan y la fase acuosa se extrajo con EtOAc. Las fases organicas combinadas se lavan
con salmuera y se secan sobre Na2SO4 anhidro. El disolvente:se evapora y el residuo se agité en

hexanos/EtQ0 para dar el compuesto del titulo.

EJEMPLO 9B
7-[(45-[1-hidroxi-1-(trifluorometilo)propil}- 1,3 .4-oxadiazol-2-il} amino)metil]-4-(2-metil-1.3-tiazol-

4-i1)-2 H-cromen-2-ona

Etapa 1: 4-(2-metil-1,3-tiazol-4-i1)-2-ox0-2 H-cromeno-7-carboxilato de metilo




MeO 00 U

7 "N
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A una disolucion de 7-bromo—4-(2-metilo-1,3-tiazo1—4—il)-2H—cromen-2-ona (1,17

g, 3,63 mmol) en DMSO (21 ml) y metanol (12 ml) se afiadi6 ftrietilamina (1,0 ml, 7,26 mmol) y
[Pd(dpph)Ch],-CH,Cl, (0,593 g, 0,73 mmol). La mezcla de reaccion se agitd durante toda una
noche a 65°C con un balon de monoxido de carbono. Después de enfriar a ta, la mezcla de reaccion
se diluyd con EtOAc-CH,Cl, (9:1) se lavo con agua (3X) y sélmuera. La fase organica se secd
sobre MgSO; y se evapord a sequedad. El residuo se purificé sobre gel de silice (hexanos-EtOAc,
8:2) para proporcionar el compuesto del titulo. RMN de 'H (400 MHz, acetona-ds): & 8,45 (m,
1H), 8,12 (s, 1H), 7,92 (m, 2H), 6,80 (s, 1H), 3,97 (s, 3H), 2,85 (s, 3H).
Etapa 2: acido 4-(2-metilo-1,3-tiazol-4-il)-2-0x0-2 H-cromeno-7-carboxilico

A una disolucion de 4-(2-metilo-1,3-tiazol-4-il)-2-0x0-2 H-cromeno-7-carboxilato
de metilo (1,0 g, 3,32 mmol) en THF (33 ml) se afiadio hidroxido de litio 1 M (16,6 ml, 16,6
mmol). La reaccion se calenté a 65°C durante 90 minutos, se enfrié a ta'y se evaporo. Una
disolucién 2N de HCl se afiadié después al residuo y la mezcla se agitd durante 1 h. El polvo se
filtré para dar el compuesto del titulo. RMN de 'H (400 MHz, bMSO—%): 6 8,37 (m, 1H), 8,28 (s,
1H), 7,87 (m, 2H), 6,85 (s, 1H), 2,80 (s, 3H). ‘

Etapa 3: 7-(hidroximetilo)-4-(2-metilo-1,3-tiazol-4-i1)-2 H-cromen-2-ona
HO OO0
7 "N




A una disolucion de A4cido 4-(2-metilo-1,3-tiazol-4-il)-2-0x0-2H-cromeno-7-
carboxilico (0,692 g, 2,41 mmol) en THF (16 ml) a 0°C se adadio trietilamina (1,3 ml, 9,63 mmol)
seguida por cloroformiato de isobutilo (0,94 ml, 7,23 mmol) durante 15 minutos. La mezcla de
reaccion se agité a 0°C durante 1 h y se afiadio borohidruro sédico (0,456 g, 12,0 mmol) en agua
(12 ml). La mezcla de reaccion se agité durante 1 h a 0°C, se desactivd con una disolucion de
NH,Cl y se extrajo con EtOAc. La fase organica se lavo con salmuera, se secd sobre MgSO, y se
evaporé hasta sequedad. El residuo se purificé mediante cromatografia en gel de silice (hexanos-
EtOAc, 4:6 a 2:8) para dar el compuesto del titulo. RMN de 'H (400 MHz, acetona-dq): & 8,22 (m,
1H), 8,05 (s, 1H), 7,40 (s, 1H), 7,35 (m, 1H), 6,62 (s, 1H), 4,80 (m, 2H), 4,55 (m, 1H), 2,82 (s, 3H).

Etapa 4: 4-(2-metilo- 1,3-tiazol-4-il)-2—oxo-2H-crom@nq—_?@arbaldehido
0
H 0._.0
s

7 N
S—K

A una disolucién de 7-(hidroximetilo)~4-(2;metilo-1,3—tiazol-4-il)~2H-cromen—2-
ona (0,387 g, 1,42 mmol) en CH,Cl, (7 ml) se afiadid MnOﬁ (1,85 g, 21,2 mmol) y se agit6 a ta
durante 4 horas. Una segunda porcién de MnO, (1,85 g, 21,2 mmol) se afiadié y 3 h después la
mezcla de reaccion se filtr6 en celite, se evapor6 hasta sequedad y se purificd) mediante trituracién
en CH,Cl,-MeOH (9:1) para dar el compuesto del titulo. RMN de 'H (400 MHz, acetona-dg): &
10,12 (s, 1H), 8,45 (m, 1H), 8,31 (s, 1H), 7,95 (s, 1H), 7,85 (m, 1H), 6,9 (s, 1H), 2,80 (s, 3H).

Etapa S: 7-[({5-[ 1 -hidroxi-1-(trifluorometilo)propil}- Ll;4-oxadiazol-2-il} amino)metil]-4-(2-
metilo-1,3-tiazol-4-il)-2 H-cromen-2-ona ‘
E F
F
HO
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A una disolucién de 4-(2-metilo-1,3-tiazoi-4-il$-2-oxo-2H—cromeno-7—carbaldehido
(0,200 g, 0,74 mmol) y 2-(5-amino-1,3,4-oxadiazol-2-il)-1,1,1-triflucrobutan-2-ol (0,202 g, 0,96




mmol) en tolueno (2 ml) se afiadié PPTS (0,019 g, 0,07 mmdl). La mezcla de reaccion se calent6 a
reflujo con una trampa Dean-Stark durante 6 h. Después de la evaporacion, el residuo se diluyé en
EtOH (2 ml), se enfti6 a 0°C y se afiadio borohidruro de sodio (28 mg, 0,74 mmol). Después de 15
minutos, la reaccion se desactivo con una disolucion saturada de NH4C1, se extrajo con EtOAc,
después se lavé con agua y salmuera. El disolvente se evapord y é] residuo cromatografiado en gel
de silice (cloroformo-etanol, 95:5) para dar el compuesto del titulo. RMN de 'H (400 MHz,
acetona-dg): & 8,27 (d, 1H), 8,09 (s, 1H), 7,45 (m, 3H), 6,66 (s, 1H), 6,08 (s, 1H), 4,7 (d, 2H), 2,83
(s, 3H), 2,22 (m, 1H), 2,10 (m, 1H), 0,98 (m, 3H).




REIVINDICACIONES

1. Un compuesto de Férmula estructural Ia

---se seleccxona de un enlace simple y un enlace doble;

“A” se selecciona a partir de un grupo que consta de

w (a) un anillo aromatico de 5 miembros que contiene (i) uno 0 mas atomos de carbono, (ii)
un heteroatomo seleccionado a partir de oxigeno y azufre, y (iii) cero, uno, dos o
tres 4&tomos de nitrogeno,

v (b) un anillo aromatico de 5 miembros que contiene uno o mas atomos de carbono y de uno
a cuatro atomos de nitrégeno,

» (c) un anillo aromatico de 6 miembros que contiene atomos de carbono y uno, dos o tres
atomos de nitrégeno; |

(d) un sistema anillo biciclico seleccionado de benzotienilo, indolilo, quinolinilo y
naftalenilo;

(e) fenilo, y o

(f) —CH3- fenil; |

y en los que A esta opcionalmente mono- o di-sustituida con un‘sustituyente independientemente
seleccionado en cada aparicion del grupo consistente en (i) -F (ﬁi) -Cl, (iii) —alquiloC1.3
opcionalmente sustituido con uno o mas grupos halo, (iv) -OalqhilC1_3 opcionalmente sustituido
con uno o mas grupos halo, (v) -OcicloalquilC3.6, (vi) -CH20H, (vii) -COORI, (viii) -CN y (ix) —
NRIORII; ‘

X se selecciona de —O- y —S-; :

Y se selecciona de: ‘

(a) -NR6-CHR7 y -NR8-C(O)- en los que el mtrogeno en Y esta unido al resto
heterociclico de 5 miembros de Férmula Ia y el{ carbono en Y esta unido al resto
heterociclico biciclico de Férmula la;

(b)-S-y o

(©) -0~

R1 se selecciona del grupo consistente en —H, —alquilCy _@ y —cicloalquilC3.6;




R2 se selecciona del grupo consistente en —~H, -OH, -F, —alquilC1.3, -OalquilC1.3 y -OC(O)-
alquilC1.3;

R3 se selecciona del grupo consistente en —H, —alquilCy-g, —alquiﬁC] -6 sustituido con uno o mas
grupos fluoro, —alquilC].¢ sustituido con R9, -alquenilCp.¢, —cicl«jt)alquiIC3_6, —¢icloalquenilCs.7y
-Z;

R4 se selecciona del grupo consistente en —~H, —alquilC1.6, —alquilC1-6 sustituido con uno o més
grupos fluoro -alquilC1_g sustituido con R9, -alquenilC7-6, ajciclqalquilC3-6, —cicloalquenilCs5.7y
-Z: :

o R3 Y R4 representan conjuntamente 0xo; :

o R3 Y R4 se articulan conjuntamente con el carbono al cual estéﬁ unidos para formar un anillo
seleccionado del grupo consistente en un anillo ﬂ-01cloalqu|l¢3 6 y un anillo —¢icloalquenilCs.7,
dado que cuando R3 y R4 se articulan conjuntamente con ¢l carbono al cual estan unidos para
formar un anillo -cicloalquenilC5.7, no hay doble enlace en;la pasicion C-1 en el anillo;

oR2 Ry R4 se articulan conjuntamente con el carbono al cual estan unidos para formar un anillo
o i

cicloalquenilo seleccionado de: i

|

Qﬁ_and Q‘é_;

RS esta ausente o es un sustituyente seleccionado a partir dél grdpo consistente en —alquilC1-¢, -
cicloalquilC3-g y halo; “

RO se selecciona del grupo consistente en (a) ~H, (b) —alquilC1.4,(c) —C(O)alquilC1-4 y(d) -
C(O)fenil opcionalmente sustituido con —alquilCq.4; ‘

R7 se selecciona del grupo consistente en (a) —H, (b) alquiloC1.4, (c) -cicloalquilC3_g, (d) fenilo

opcionalmente mono- o di-sustituido con un sustituyente independientemente seleccionado en cada
aparicion del grupo consistente en -alquilC1.4, -F y —Cl, y (e) un anillo aromético de 5 miembros

S

que contiene (i) uno o mas atomos de carbono, (ii) un heteroatomo seleccionado a partir de oxigeno
y azufte, y (iii) cero, uno, dos o tres dtomos de nitrogeno; -

R8 se selecciona del grupo consistente en —H y ralquilcl_;;;

RY se selecciona del grupo consistente en -COOR1, C(O)H -CN, —CRIR1IOH, ~OR],
-S-alquilC1.¢ y —S-cicloalquilC3.¢; !

R10 se selecciona del grupo consistente en —H, —alquilC 1.6, -mcloalqu1lC3 6y -COORI;

R11 gse selecciona del grupo consistente en —H, —alquilC1.¢ y -icicloalquilC3.6; ¥

Z se selecciona del grupo consistente en




« (a) un anillo aromético de 5 miembros que contiene (i) uno o mas atomos de carbono, (ii) f*
| un heteroatomo seleccionado a partir de oxigeno y azufre, y (iii) cero, uno, dos o &
tres atomos de nitrégeno,
¢ (b) un anillo aromético de 5 miembros que contiene uno o mds dtomos de carbono y de uno
a cuatro atomos de nitrégeno,
< (c) un anillo aromatico de 6 miembros que contiene dtomos de carbono y uno, dos o tres
atomos de nitrégeno;
(d) fenilo, y )
(e) ~CH73-fenil y ~CHp-dioxdlanil, j
y en el que Z esta opcionalmente mono- o di-sustituida con yn su;:stituyente independientemente
seleccionado en cada aparicién del grupo consistente en (i) ~tF (iib -Cl, (iii) —alquilC1-3
opcionalmente sustituido con uno o mas grupos halo que 1ndluye por ejemplo —CF3, (iv)
-OalquilC1-3 opcionalmente sustituido con uno o mas grupq»s ha]o (v) -OcicloalquilC3_g, (vi)

-CHyOH, (vii) -COORY, (viii) -CN y (ix) -NR10R 1], J

|
2. El compuesto de la reivindicacion 1 que tiene la Férmula estructural Ib

y las sales, ésteres y solvatos farmacéuticamente aceptables de la misma en los que

R12 se selecciona del grupo consistente en —H y ~F;

R13 estd ausente o es un sustituyente en la posicion 3- o 4- y se selecciona del grupo consistente en
(i) -F, (ii) -Cl, (iii) —alquilC1.3 opcionalmente sustituido con uno o mas grupos halo, (iv)
-OalquilC].3 opcionalmente sustituido con uno o mas grupos h)alo que incluyen por ¢jemplo —
OCHF7 y -OCF3, (v) -OcicloalquilC3-g, (vi) -CH20H, (VPI) -COOR, (viii) -CN y (ix) -NRIOR11.

3. El compuesto de la reivindicacion 2 que tiene la Formula estructural T




y las sales, ésteres y solvatos farmacéuticamente aceptables de la ﬁisma.

4. El compuesto de la reivindicacion 1 que tiene la Férmula estructural Ic
~N
N
N
re. LY
X
3
R R4

L4 1R13

y las sales, ésteres y solvatos farmacéuticamente aceptables de la misma en los que

Y se selecciona de —S-y —O-; |

R12 se selecciona del grupo consistente en -H y -F;

R13 est4 ausente o es un sustituyente en la posicién 3- o 4- y se selecciona del grupo consistente en
(i) -F, (ii) -Cl, (iii) —alquilC1-3 opcionalmente sustituido con uno;o mas grupos halo incluyendo por
ejemplo —CF3, (iv) -OalquilC1.3 opcionalmente sustituido con uio o més grupos halo que incluyen
por ejemplo -OCHF?7 y -OCF3, (v) -OcicloalquilC3_g, (vi) -CHz(i)H, (vii) -COORI, (viii) -CN and
(ix) ~NR1OR 11, |

5. El compuesto de la reivindicacién 1 seledcionada del grupo consistente en:
4-bromo-N-{[4-(4-tluorofenil)-2-0x0-2 H-cromen-7-ilJmetil} -N- { 5-[ 1 -hidroxi-1-
(trifluorometil)propil]-1,3,4-oxadiazol-2-i1} benzamida;
4-(4-fluorofenil)-7-{[ { 5-[ 1-hidroxi- 1 -(trifluorometil)propil}-1,3,4-oxadiazol-2-
il}(isopropil)amino]metil} -2 H-cromen-2-ona;
7-[({5-[1-hidroxi-1-(trifluorometil)propil]-1 ,3,4—oxadiazol-2-il}ainino)metil]-4-(2-metil- 1,3-tiazol-

4-il)-2H-cromen-2-ona;




4-(4-fluorofenil)-7-[({5-[ 1-hidroxi-1-(trifluorometil)propil]-1,3,4-oxadiazol-2-il }amino)metil]-6-
metil-2H-¢cromen-2-ona,

N-{[4-(4-fluorofenil)-2-ox0-2 H-cromen-7-ilJmetil}-N-{5-[ 1-hidroxi-1-(trifluorometil)propil}-1,3,4-
oxadiazol-2-il}acetamida;

4-(4-fluorofenil)-7-({[5-(1-hidroxi-1-feniletil)-1,3,4- oxadlazol 2- 1l]ammo}met11) 2H-cromen-2-ona;
4-(4-fluorofenil)-7-[({5-[2,2,2-trifluoro-1-hidroxi- 1 -(trifluorometil)etil}-1,3,4-oxadiazol-2-
il}amino)metil]-2 H-cromen-2-ona;
4-(4-fluorofenil)-7-[({5-[(1S)-2,2,2-trifluoro-1-hidroxi-1-metiletil]- 1,3,4-oxadiazol-2-
il}amino)metil]-2 H-cromen-2-ona; :
4-(4-fluorofenil)-7-{[{5-[1-hidroxi-1- (tnﬂuorometll)propll] l 3 4'oxad1azol 2-

i1} (metil)amino]metil} -2 H-cromen-2-ona;

4-(4-fluorofenil)-7-[({5-[(1 R)-2,2,2-trifluoro-1-hidroxi-1 meqtlletll] 1,3,4-oxadiazol-2-
il}amino)metil]-2 H-cromen-2-ona;

3-{7-[({5-[1-hidroxi-1-(trifluorometil)propil}-1,3 4aoxad1aqu 2- 1}}am1no)metll] -2-0x0-2H-cromen-
4-il}benzonitrilo; » ;
4-(4-fluorofenil)-7-({[5-(2,2,3,3,3-pentafluoro-1-hidroxi-1- metllpropll) 1,3,4-oxadiazol-2-
ilJamino}metil)-2H-cromen-2-ona; i
4-(4-fluorofenil)-7-({[5-(1-hidroxiciclopentil)-1 ,3,4-oxadiazjbl-2-éil]amino}meti )-2H-cromen-2-ona;
(R)-6-fluoro-4-(4-fluorofenil)-7-[({5-[ 1-hidroxi-1 -(triﬂuorofnetilf)propil]- 1,3,4-oxadiazol-2-
ilyamino)metil]-2H-cromen-2-ona; :
(S)-6-fluoro-4-(4-fluorofenil)-7-[({5-[1-hidroxi- 1-(triﬂuorometil)propil]- 1,3,4-oxadiazol-2-
il}amino)metil]-2 H-cromen-2-ona;

6-cloro-4-(4-fluorofenil)-7-[({5-[ 1-hidroxi- 1-(tr1fluoromet1])propll] 1,3,4-oxadiazol-2-
il}amino)metil]-2 H-cromen-2-ona;

6-fluoro-4-(4-fluorofenil)-7-[({5-[ 1 -hidroxi-1 (trlﬂuorometil)prdpll] 1,3,4-oxadiazol-2-
il}amino)metil]-2 H-cromen-2-ona; ‘

4-(4-fluorofenil)-7-[( {5-[hidroxi(fenil)metil]-1,3,4-oxadiazol-2-il }amino)metil]-2 H-cromen-2-ona;
7-({[5-(1-etil-1-hidroxipropil)-1 ,3,4-oxadiazol-2-il]amino}metilﬁ-6-ﬂuoro-4-(4-ﬂuorofenil)-2H—
cromen-2-ona; ‘
4-(4-fluorofenil)-7-({[5-(1-hidroxi-1-metilpropil)-1,3,4-oxadiaz¢l-2-ilJamino} metil)-2 H-cromen-2-
ona; | |
7-({[5-(1-etilpropil)-1,3,4-oxadiazol-2-ilJamino} metil)-4- (4 ﬂu&rofenil) 2H-cromen-2-ona;
4-[3-(difluorometoxi)fenil]-7-({[5-(1-etil-1-hidroxipropil)- l 3 4+oxad1azol 2-ilJamino}metil)-2H-
cromen-2-ona; !
4-(4-fluorofenil)-7-[({5-[1-hidroxi-1- (trlﬂuorometll)propll] 1,3,4-oxadiazol-2-il }amino)metil}-2 H-

cromen-2-ona;

(A




(+)-4-(4-fluorofenil)-7-[({5-[1-hidroxi-1-(trifluorometil)propil}-1,3,4-oxadiazol-2-il}amino)metil -
2H-cromen-2-ona;
(-)-4~(4-fluorofenil)-7-[({5-[1-hidroxi-1-(trifluorometil)propil]-1,3,4-oxadiazol-2-il} amino)metil]-
2H-cromen-2-ona;
7-({[5-(1-etil-1-hidroxipropil)-1,3,4-oxadiazol-2-il}Jamino} metil)—d-[?a -(trifluorometoxi)fenil}-2H-
cromen-2-0na;
6-cloro-7-({[5-(1-etil-1-hidroxipropil)-1,3,4-oxadiazol-2-ilJamino} metil)-4-fenil-2 H-cromen-2-ona;
7-({[5-(1-etil-1-hidroxipropil)-1,3,4-oxadiazol-2-ilJamino } metil)-4-(3-metilfenil)-2 H-cromen-2-
ona;
7-(1-{[5-(1-etil-1-hidroxipropil)-1,3,4-oxadiazol-2-ilJamino }}etil)<4—(4-ﬂuorofenil)-ZH-cromen-Z-
ona; ‘ |
7-({[5-(1-etil-1-fluoropropil)-1,3,4-0xadiazol-2-ilJamino } metil)-4-(4-fluorofenil -2 H-cromen-2-
ona;
7-{[(5-ciclobutil-1,3,4-0xadiazol-2-il)amino]metilo} -4-(4-ﬂlﬁorofenil)-2H—cromen-2-ona;
7-{[(5-ciclopentil-1,3,4-0xadiazol-2-il)amino]metil }-4-(4-fluorofenil)-2H-cromen-2-ona;
7-({[5-(1-etil-1-hidroxipropil)-1,3,4-oxadiazol-2-ilJamino} metil)+4-(4-ﬂuorofenil)croman—Z-ona;
7-{[[5-(1-etil-1-hidroxipropil)-1 ,3,4-oxadiazol-2-il](metil)ar‘tilino}‘metil}-4-(4-fluorofeni )-2H-
cromen-2-ona, ‘ ‘
7-({[5-(1-etil-1-hidroxipropil)-1,3,4-oxadiazol-2-ilJamino} metil)‘?4-(3«ﬂuorofenil)-2H—cromen-2-
ona; ‘ :
4-(2,4-difluorofenil)-7-({[5-(1-etil-1-hidroxipropil)-1,3,4-oxadiazol-2-ilJamino } metil)-2 H-cromen-
2-ona;
7-({[5-(1-etil-1-hidroxipropil)-1,3,4-oxadiazol-2-il]amino} metil)}-4-(3-metoxifenil)-2 H-cromen-2-
ona;
7-({[5-(1-etil-1-hidroxipropil)-1,3,4-oxadiazol-2-ilJamino } metil }-4-(4-metoxifenil)-2 H-cromen-2-
ona; :
7-({[5-(1-etil-1-hidroxipropil)-1,3,4-oxadiazol-2-il]Jamino} meti1j—4-fenil—2H-cromen-2-ona'
7-[({5-{diciclopropil(hidroxi)metil}-1,3,4-oxadiazol-2- 1l}ammo)metnl] 4-(4-fluorofenil)-2H-
cromen-2-ona,
7-({[5-(1-etil-1-hidroxipropil)-1,3,4-oxadiazol-2- 1l]ammo}met11) -4-(4-fluorofenil)-2 H-cromen-2-
ona; i
N-[5-(1-etil-1-hidroxipropil)-1,3,4-oxadiazol-2-il]-N- {[4- (4—ﬂuo[rofeml) 2-0x0-2H-cromen-7-
illmetil}acetamida;
7-({[5-(1-etil-1-hidroxipropil)-1,3,4-tiadiazol-2- 1l]am1no}niet11)44 (4-fluorofenil)-2 H-cromen-2-
ona; ‘
7-{[(5-terc-butil-1 ,3,4—tiadiazol-2-il)amino]metil}-4-(4-ﬂudrofe1;1i1)-2H—cromen—2-ona;




O

7-({5-[diciclopropil(hidroxi)ymetil}-1,3,4-tiadiazol-2-il} tio)-4-piridin-3-il-2 H-cromen-2-ona;
7-({5-[diciclopropil(hidroxi)metil]-1,3,4-tiadiazol-2-il} tio)-4-(4-fluorofenil)-2 H-cromen-2-ona; O \
7-{[5-(1-etil-1-hidroxipropil)-1,3 ,4-tiadiazol-2-il]tio} -4-(4-fluorofenil)-2 H-cromen-2-ona,

y las sales, ésteres y solvatos farmacéuticamente aceptables de los mismos.

6. Un compuesto de la reivindicacion 1 seleccionada del grupo consistente en:

7-[({5-[l-hidroxi-1-(trifluorometi1)propil]-1,3,4—oxadiazol-2+il}amino)metil]-4-(2-metil—1,3-tiazol—
4-i)-2H-cromen-2-ona; |
4-(4-fluorofenil)-7-[({5-[ 1 -hidroxi-1-(trifluorometil)propil]-1,3 4-&oxad1azol 2-il}amino)metil ]-6-
metil-2H-cromen-2-ona;
4-(4-fluorofenil)-7-[({5-[(18)-2,2,2-trifluoro-1-hidroxi-1- metlletllh 1,3,4-oxadiazol-2-
il}amino)metil]-2H-cromen-2-ona; ;
3-{7-[({5-[1-hidroxi- 1-(trifluorometil)propil]-1,3,4- oxadlazdl 2- 1l}am1no)met|l] 2-ox0-2H-cromen-
4-ilybenzonitrilo; :
6-fluoro-4-(4-fluorofenil)-7-[({5-[1-hidroxi-1 (trlﬂuorometll)projnl ]-1,3,4-oxadiazol-2-
il}amino)metil}-2H-cromen-2-ona; 1
' 6-cloro-4-(4-fluorofenil)-7-[({5-[1-hidroxi-1 (tnfluorometll)propjl] 1,3,4-oxadiazol-2-
il}amino)metil}-2 H-cromen-2-ona;
7-({[5-(1-etilo-1-hidroxipropil)-1,3,4-oxadiazol-2- ll]ammo}metlb 4-(3-fluorofenil)-2 H-cromen-2-
ona;
4-(4-fluorofenil)-7-[({5-] 1-hidroxi- 1 -(trifluorometil)propil]-1,3,4-oxadiazol-2-il }amino)metil}-2 H-
cromen-2-ona;
(-) 4-(4-fluorofenil)-7-[({5-[1-hidroxi-1 -(triﬂuorometil)propil]—1 .3,4-oxadiazol-2-il}amino)metil]-
2H-cromen-2-ona;

i

y las sales, ésteres y solvatos farmacéuticamente aceptables de 1ds mismos.

7. Una composicion farmacéutica que comprende una cantidad

terapéuticamente efectiva de un compuesto de la reivindicacion 1 y un vehiculo farmacéuticamente
. aceptable. |

.. i? . T .. .  y
8. Un procedimiento para prevenir la sintesis, la accion, o la liberacion de
. , . ge gL , . .
leucotrienos en un mamifero, que comprende administrar a dich¢ mamifero una cantidad efectiva de
un compuesto de la reivindicacion 1.
|
(L
9, El procedimiento de la reivindicacion 9, en el que el mamifero es un ser

humano.




10. Un procedimiento parﬁratar una afeccién inflamatoria en un mamifero,

que comprende administrar a un mamifero en necesidad de tal tratamiento una cantidad
terapéuticamente eficaz de un compuesto de la reivindicacion 1.
L4
11. Un procedimiento para tratar aterosclerosis que comprende administrar una
cantidad terapéuticamente efectiva de un compuesto de la reivindicacién 1 a un paciente en

necesidad de tal tratamiento.

@

12, Un procedimiento para prevenir o reducir el riesgo de desarrollar
aterosclerosis, que comprende administrar una cantidad profilacticamente efectiva de un compuesto

de la reivindicacién 1 a un paciente en riesgo de desarrollar aterosclerosis.

13. Un procedimiento para prgvenir o reducir el riesgo de un suceso patolégico
aterosclerotico que comprende administrar una cantidad profilacticamente efectiva de un compuesto
de la reivindicacién 1 a un paciente en riesgo de sufrir un suceso patolégico aterosclerético.

i ‘

14. Un procedimiento para detener o ralentizar la progresién de placa

aterosclerdtica, que comprende administrar una cantidad terapéuticamente efectiva de un compuesto

de lareivindicacién 1 a un paciente en necesidad de tal tratamientd.

15. Un procedimiento para llevar a cabo fegresién de placa aterosclerdtica que
comprende administrar una cantidad terapéuticamente efectiva de ﬁln compuesto de la

reivindicacion 1 a un paciente en necesidad de tal tratamiento.

16.  Un procedimiento para prevenir o reducir el riesgo de rotura de placa
aterosclerotica que comprende administrar una cantidad terapéuticamente efectiva de un compuesto
de la reivindicacion 1 a un paciente que tiene placa aterosclerética.

c ) Kl ot g Lo .
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17. Una composicién farmacéutica que consta de un compuesto de la

reivindicacion 1y un vehiculo farmacéuticamente aceptable.

18. Una composicién farmacéutica que consta de un compuesto de la

reivindicacion 1, un compuesto que altera lipidos y un vehiculo farmacéuticamente aceptable.
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RESUMEN DE LA DESCRIPCION

La presente invencion proporciona compuestos de Férmula Ta que son inhibidores 6)
de la biosintesis de leucotrienos. ‘
N-N 0._.0
R X i
1
R3 R5 R

R4 Ia | A

Los compuestos de Férmula la son utiles como agentes antiateroscleréticos, antiasmaticos,
!

antialérgicos, antiinflamatorios y citoprotectores.




PATENT COOPERATION TREATY

From the INTERNATIONAL SEARCHING AUTHORITY

To: ] }}/
OGILVY RENAULT LLP/SEN.CR.L,SRL. {(_L,_“ PCT
1600 - 1981 McGill College Avenue NOTIFICATION OF TRANSMITTAL OF
ggﬁﬁ?ﬁﬁ ,zggebec THE INTERNATIONAL SEARCH REPORT AND
? THE TTEN OPINION OF THE INTERNATIONAL

SEARCHING AUTHORITY, OR THE DECLARATION
(PCT Rule 44.1)

Date of mailing 21 June 2006 (21-06-2006)

(day/month/year)
Applicant's or agent's file reference FOR FURTHER ACTION See paragraphs 1 and 4 below
8426-2037PCT
International application No, International filing date 21 March 2006 (21-03-2006)
PCT/CA2006/000432 (day/monihyear)

Applicant ‘ AUG 2 1 2006 ‘ _f/
MERCK FROSST CANADA LTD. ET AL AP-

1. [X]The applicant is hereby notified that the international search report and the written opinion of the International Searching
Authority have been established and are transmitted herewith,

Filing of amendments and statement under Article 19 : . .
The applicant is entitled, if he so wishes, to amend the claims of the internatipnal application (see Rule 46) :

When? The time limit for filing such amendments is normally two months from the date of transmittal of the
international search report.

Where? Directly to the International Bureau of WIPO, 34 chemin des Colombettes
1211 Geneva 20, Switzerland, Facsimile No.: +41 22 338 82 70

For more detailed instructions, sce the notes on the accompanying sheet.

2. [ 1The applicant is hereby notified that no international search report will be established and that the declaration under Article
17(2)(a) to that effect and the written opinion of the International Searching Authority are transmitted herewith.

3. [ ]With regard to the protest against payment of (an) additional fee(s) uhder Rule 40.2, the applicant is notified that :
[ 1 the protest together with the decision thereon has been transmitted to the International Bureau together with the
applicant's request to forward the texts of both the protest and the decision thereon to the designated Offices,

[ ] no decision has been made yet on the protest; the applicant will be notified as soon as a decision is made.

4, Reminders

Shortly after the expiration of 18 months from the priority date, the international application will be published by the Interational .
Bureau. If the applicant wishes to avoid or postpone publication, a notice of withdrawal of the international application, or of the priori
claim, must reach the International Bureau as provided in Rules 90bis.1 and 90bis.3, respectively, before the completion of the technica

preparations for the international publication.

The apglicant may submit comments on an informal basis on the written opinion of the International Searching Authority to the
International Bureau. The International Bureau will send a cco(Fy of such comments to all designated Offices unless an international
reliminary examination report has been or is to be established.” These comments would also be made available to the public but not

Before the expiration of 30 months from the priority date.

Within 19 months from the fpriority date, but only in respect of some designated Offices, a demand for international preliminar i
examination must be filed if the applicant wishes’to postpone the entry into the national phase until 30 months from the pnota'% date (in
some Offices even later); otherwise, the applicant must, within 20 months from the priority date, perform the prescribed acts for entry

into the national phase before those designated Offices.
In respect of other designated Offices, the time limit of 30 months (or later) will apply even if no demand is filed within 19 months.

See the Annex to Form PCT/IB/301 and, for details about the applicable time limits, Office by Office, see the PCT Applicant's Guide,
Volume I, National Chapters and the WIPO Internet site.

gam% andlmaill]ing ac;dress of th(f; iJﬁSA/CA Authorized officer

anadian Intellectual Property Office ille Leonar -1737
Place du Portage I, C1 14? 1st Floor, Box PCT Lucill d (8 ! 9) 953-173
50 Victoria Street

Gatineau, Quebec K1A 0C9
Facsimile No.: 001(819)953-2476

Form PCT/ISA/220 (October 2005) (See notes on accompanying sheer)



NOTES TO FROM PCT/ISA/220

=\

These Notes are intended to give instructions concerning the filing of amendments under Article 19. The Notes are based on the
requirements of the Patent Cooperation Treaty, the Regulations and the Administrative Instructions under that Treaty. In casg L4
discrepancy between these Notes and those requirements, the latter are applicable. For more detailed information, see also the PXT
Applicant’s Guide, a publication of WIPO.

In these Notes, "Article," "Rule” and "Section" refer to the provisions of the PCT, the PCT Regulations and the PCT
Administrative Instructions, respectively.

INSTRUCTIONS CONCERNING AMENDMENTS UNDER ARTICLE 19

The applicant has, after having received the international search report and the written opinion of the International Searching
Authority, one opportunity to amend the claims of the international application. It should however be emphasized that, since all parts
of the international application (claims, description and drawings) may be amended during the international preliminary examination
procedure, there is usually no need to file amendments of the claims under Article 19 except where, e.g. the applicant wants the latter
to be published for the purposes of provisional protection or has another reason for amending the claims before international
publication. Furthermore, it should be emphasized that provisional protection is available in some States only (see PCT Applicant’s

Guide, Volume I/A, Annexes B1 and B2).

The attention of the applicant is drawn to the fact that amendments to the claims under Article 19 are not allowed where the
International Searching Authority has declared, under Article 17(2), that no international search report would be established (see
PCT Applicant's Guide, Volume I/A, paragraph 296).

What parts of the international application may be amended?
Under Article 19, only the claims may be amended.

During the international phase, the claims may also be amended (or further amended) under Article 34 before the International
Preliminary Examining Authority. The description and drawings may only be amended under Article 34 before the
International Preliminary Examining Authority.

Upon entry into the national phase, all parts of the international application may be amended under Article 28 or, where
applicable, Article 41.

When? Within 2 months from the date of transmittal of the international search report or 16 months from the priority date, whichever time
limit expires later. It should be noted, however, that the amendments will be considered as having been received on time if they are
received by the International Bureau after the expiration of the applicable time limit but before the completion of the technical

preparations for international publication (Rule 46.1). :

Where not to file the amendments?

The amendments may only be filed with the International Bureau and not with the receiving Office or the International
Searching Authority (Rule 46.2). :

Where a demand for international preliminary examination has been/is filed, see below.

How?  Either by cancelling one or more entire claims, by adding one or more new claims or by amending the text of one or more of the claims
as filed.

A replacement sheet must be submitted for each sheet of the claims which, on account of an amendment or amendments, differs from
the sheet originally filed.

All the claims appearing on a replacement sheet must be numbered in Arabic numerals. Where a claim is cancelled, no
renumbering of the other claims is required. In all cases where claims are renumbered, they must be renumbered

consecutively (Section 205(b)).

The amendments must be made in the language in which the international application is to be published.
What documents must/may accompany the amendments?

Letter (Section 205(b)) :

The amendments must be submitted with a letter. ‘

The letter will not be published with the international application and the amended claims. It should not be confused with the
"Statement under Article 19(1)" (see below, under "Statement under Article 19(1)").

The letter must be in English or French, at the choice of the applicant. However, if the language of the international application
is English, the letter must be in English; if the language of the international application is French, the letter must be in French,

Notes to Form PCT/ISA/220 (first sheet) (October 2005)
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NOTES TO FORM PCT/ISA/220 (continued) \fq

The letter must indicate the differences between the claims as filed and the claims as amended. It must, in particular, indicate
connection with each claim appearing in the international application (it being understood that identical indications concerning sev

claims may be grouped), whether

(i) the claim is unchanged;
(i1) the claim is cancelled;
(iif) the claim is new; )
(iv) the claim replaces one or more claims as filed;
(v) the claim is the result of the division of a claim gs filed.

The following examples illustrate the manner in which amendments must be explained in the accompanying letter :

1. [Where originally there were 48 claims and after amendment of some claims there are 51}:
"Claims 1 to 29, 31, 32, 34, 35, 37 to 48 replaced by amended claims bearing the same numbers;
claims 30, 33 and 36 unchanged; new claims 49 to 51 added."

2. [Where originally there were 15 claims and after amendment of all claims there are 11]:
"Claims 1 to 15 replaced by amended claims | to 11."

3. [Where originally there were 14 claims and the amendments consist in cancelling some claims and in adding new claims):
“Claims | to 6 and 14 unchanged; claims 7 to 13 cancelled; new claims 15, 16 and 17 added." or
"Claims 7 to 13 cancelled; new claims 15, 16 and 17 added; all other claims unchanged."

4, [Where various kinds of amendments are made]:
"Claims 1-10 unchanged; claims 11 to 13, 18 and 19 cancelled; claims 14, 15 and 16 replaced by amended
claim 14; claim 17 subdivided into amended claims 15, 16 and 17; new claims 20 and 21 added."

"Statement under Article 19(1)" (Rule 46.4)

The amendments may be accompanied by a statement explaining the amendments and indicating any impact that such amendments
might have on the description and the drawings (which cannot be amended under Article 19(1)).

The statement will be published with the international application and the amended claims.
It must be in the language in which the international application is to be published.
It must be brief, not exceeding 500 words if in English or if translated into English.

It should not be confused with and does not replace the letter indicat{?g the differences between the claims as filed and as amended.
It must be filed on a separate sheet and must be identified as such by a heading, preferably by using the words "Statement under Article
19(1)."

It may not contain any disparaging comments on the international search report or the relevance of citations contained in that report.
Reference to citations, relevant to a given claim, contained in the international search report may be made only in connection with an
amendment of that claim.

Consequence if 8 demand for international preliminary examination has already‘ been filed
|

If, at the time of filing any amendments and any accompanying statement, under Article 19, a demand for international preliminary
examination has already been submitted, the applicant must preferably, at the time of filing the amendments (and any statemnent) with
the International Bureau, also file with the International Preliminary Examining Authority a copy of such amendments (and of any
statement) and, where required, a translation of such amendments for the procedure before that Authority (see Rules 55.3(a) and 62.2,
first sentence). For further information, see the Notes to the demand form (PCT/IPEA/401).

Ifa demand for international preliminary examination is made, the written opinion of the International Searching Authority will, except
in certain cases where the International Preliminary Examining Authority did not act as International Searching Authority and where
it has notified the International Bureau under Rule 66.1bis(b), be considered to be a written opinion of the International Preliminary
Examining Authority. If a demand is made, the applicant may submit to the International Preliminary Examining Authority a reply
to the written opinion together, where appropriate, with amendments before the expiration of 3 months from the date of mailing of Form
PCT/ISA/220 or before the expiration of 22 months from the priority date, whichever expires later (Rule 43bis.1(c)).

Consequence with regard to translation of the international application for entry into the national phase

The applicant's attention is drawn to the fact that, upon entry into the national phase, a translation of the
claims as amended under Article 19 may have to furnished to the designated/elected Offices, instead of, or
in addition to, the translation of the claims as filed.

For further details on the requirements of each designated/elected Office, see the PCT Applicant's Guide,
Volume IL.

Notes to Form PCT/ISA/220 (second sheet) (October 2005)




INTERNATIONAL SEARCH REPORT

‘ PATENT COOPERATION TREA . . Q&
PCT ’

#
&
-
. ;

(PCT Article 18 and Rules 43 and 44) \
Applicant's or agent's file reference FOR FURTHER see Form PCT/ISA/220 \
8426-2037PCT ACTION as well as, where applicable, item 5 below
International application No. International filing date (day/month/year) (Earliest)Priority date (day/month/vear)
PCT/C A2006/000432 21 March 2006 (21-03-2006) 23 March 2005 (23-03-2005)

Applicant
MERCK FROSST CANADA LTD. ET AL

This international search repott has been prepared by this International Searching Authority and is transmitted to the applicant according to
Article 18. A copy is being transmitted to the International Bureau.

This international search report consists of a total of 5 sheets.

[X] It is also accompanied by a copy of each prior art document cited in this report.

1. Basis of the report

a. With regard to the language, the international search was carried out on the basis of:
[X] the international application in the language in which it was filed

{ 1 atranslation of the international application into , which is the language
of a translation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b))

b. [ ]Withregard to any nucleotide and/or amino acid sequence disclosed in the international application, see Box No. I
2. [ X]Certain claims were found unsearchable (sec Box No. IT)
3. [ }Unity of invention is lacking (see Box No. III)

4. With regard to the title,
[ ]the text is approved as submitted by the applicant

{ X ] the text has been established by this Authority to read as follows :

Thiadiazole Substituted Coumarin Derivatives and Their Use as Leukotriene Biosynthesis Inhibitor.

DUE ON JuL 21 2006

[ ]the text is approved as submitted by the applicant
[ X ] the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box No. IV, The applicant

may, within one month from the date of mailing of this international search report, submit comments to this Authority

6. With regard to the drawings,
a. the figure of the drawings to be published with the abstract is Figure No.
[ ] assuggested by the applicant |
[ ] asselected by this Authority, because the applicant failed to suggest a figure
[ 1 as selected by this Authority, because this figure better chamcterizes the invention

b. [ 1 none of the figures is to be published with the abstract

5. With regard to the abstract, 47160f JWC‘(’ ”W'/

Form PCT/ISA/210 (first sheet) (April 2005) Page 1 of 5




INTERNAl. NAL SEARCH REPORT ‘Intemational application No.
PCT/CA2006/000432 \

Box No. II Observations where certain claims were found unsearchable (Continuation of item 2 of the first sheet) |

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following \
reasons :

1. [X] ClaimNos.: 8-16
because they relate to subject matter not required to be searched by this Authority, namely :

Although claims 8-16 are directed to method of medical treatment of the human/animal body, the search has been carried out and
based on the alleged effects of the compound/composition.

2. [ ] Claim Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an extent
that no meaningful international search can be carried out, specifically :

3. [ 1 Claim Nos.:
because they are dependant claims and are not drafied in accordance with the second and third sentences of Rule 6.4(a).

Box No. III Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows :

1. [ ] Asall required additional search fees were timely paid by the applicant, this international search report covers all

searchable claims.

2. [ 1 Asallsearchable claims could be searched without effort justifying additional fees, this Authority did not invite

payment of additional fees.

3. [ ] Asonly some of the required additional search fees were timely paid by the applicant, this international search report
covers only those claims for which fees were paid, specifically claim Nos. :

4, [ ] Norequired additional search fees were timely paid by the applicant. Consequently, this international search report is

restricted to the invention first mentioned in the claims; it is covered by claim Nos. :

Remark on Protest [ ] The additional search fees were accompanied by the applicant’s protest and, where applicable,
the payment of a protest fee,
[ 1 The additional search fees were accompanied by the applicant's protest but the applicable protest

fee was not paid within the time limit specified in the invitation.

[ 1 No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (April 2005) Page 2 of 5




INTERN: ONAL SEARCH REPORT b International application No.
PCT/CA2006/000432
Box No. IV Text of the abstract {(Continuation of item 5 of the first sheet) . . /'4
The instant invention provides compounds of Formula [a which are leukotriene biosynthesis inhibitors, \

-~N
|\{ \>—Y I SN (@) 0]
X A

RZ

R3 R5
Ia A

R1

wherein X is Q or S; Y is O, S, -NRS-CHR’- or -NR*-C(Q)- and A is selected from 5-membered aromatic heterocyclic ring, 6-membered
aromatic heterocyclic ring, naphthelenic or heterobicyclic aromatic ring system, phenyl and benzyl. A is optionally mono- or disubstituted.
Compounds of Formula Ia are useful as anti-atherosclerotic, anti-asthmatic, anti-allergic, anti-inflammatory and cytoprotective agents.

Form PCT/ISA/210 (continuation of first sheet (3)) (April 2005) Page 3 of 5



INTERNA. .NAL SEARCH REPORT International application No.

PCT/CA2006/000432
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1. This opinion contains indications relating to the following items :
[X] BoxNo.l Basis of the opinion
[ 1 BoxNo.lI Priority

[X] BoxNo.Ill

Non-establishment of opinion with regard to tiovelty, inventive step and industrial applicability

[ 1 BoxNo. IV Lack of unity of invention

[X] BoxNo.V Reasoned statement under Rule 434is.1(a)(i) with regard to novelty, inventive step or industrial
applicability; citations and explanations supporting such statement

[ 1 BoxNo. VI Certain documents cited

[ 1 BoxNo. VI Certain defects in the international application

[X] BoxNo. VIl
2. FURTHER ACTION

Certain observations on the international application

I a demand for interational preliminary examination is made, this opinion will be considered to be a written opinion of the International Preliminary
Examining Authority ("[PEA") except that this does not apply where the applicant chooses an Authority other than this one to be the IPEA and the chosen
IPEA has notified the International Burear under Rule 66.1bis(b) that written opinions of this International Searching Authority will not be so considered.
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together, where appropriate, with amendments, before the expiration of 3 months from the date of mailing of Form PCT/ISA/220 or before the expiration
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WI  TEN OPINION OF THE International application No.

INTERNAT:uNAL SEARCHING AUTHORITY PCT/CA2006/000432
Box Ne. I Basis of this opinion | A
1. With regard to the language, this opinion has been established on the basis of: \ -

[X] theinternational application in the language in which it was filed

[ ] atranslation of the international application into , which is the language of a

translation furnished for the purposes of international search (Rules 12.3(5) and 23.1(b)).

2. With regard to any nucleotide and/or amino acid sequence disclosed in the international application and necessary to the claimed
invention, this opinion has heen established on the basis of :
a. type of material
[ ] asequence listing
[ ] table(s) related to the sequence listing
b. format of material
[ ] onpaper
[ 1 inelectronic form
c. time of filing/furnishing
[ 1 contained in the international application as filed.
[ ] filedtogether with the international application in electronic form

[ ] furnished subsequently to this Authority for the purposes of search.

3 [ ] Inaddition, in the case that more than one version or copy of a sequence listing and/or table(s) relating thereto has

been filed or furnished, the required statement that the information in the subsequent or additional copies is identical to that in the
application as filed or does not go beyond the application as filed, as appropriate, were furnished.

4. Additional comments :

Form PCT/ISA/237 (Box No. I) (April 2005) Page 2 of 6




W]  [EN OPINION OF THE International application No.
INTERNATIUNAL SEARCHING AUTHORITY PCT/CA2006/000432

Box No. Il

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability

The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non obvious), or to be industrially
applicable have not been examined in respect of :

{1
[X]

the entire international application

claim Nos. 8-16

because:

[X1]

[ ]

[

[]

[ ]

[ ]

[

[

[

the said international application, or the said claim Nos. 8-16 relate to the following
subject matter which does not require an international search (specify) :

The subject matter of claims 8-16 relates to a method of medical treatment of the human or animal body. (Rule
39.1 (iv) PCT) For the assessment of these claims on the question whether they are industrially applicable, no
unified criteria exists in the PCT. The patentability can also be dependent upon the formulation of the claims,
Certain national offices do accept claims worded as method of medical treatment while others rather accept claims
worded as use claims and would then recognize an industrial applicability for these claims. Under the PCT Rules,
no industrial applicability can be acknowledged.

the description, claims or drawings (indicate particular elements below) or said claim Nos.
are so unclear that no meaningful opinion could be formed (specify) :

the claims, or said claims Nos. are so0 inadequately supported

by the description that no meaningful opinion could be formed (specify).

no international search report has been established for said claims Nos.
a meaningful opinion could not be formed without the sequence listing; the applicant did not, within the prescribed time limit:
] furnish a sequence listing on paper complying with the standard provided for in Annex C of the Administrative

Instructions, and such listing was not available to the International Searching Authority in a form and manner acceptable
to it.

1 furnish a sequence listing in electronic form complying with the standard provided for in Annex C of the Administrative
Instructions, and such listing was not available to the International Searching Authority in a form and manner acceptable
to it.

1 pay the required late fumnishing fee for the furnishing of a sequence listing in response to an invitation under
Rule 13ter.1(a) or (b).

a meaningful opinion could not be formed without the tables related to the sequence listings; the applicant did not, within the

prescribed time limit, furnish such tables in electronic form complying with the technical requirements provided for in Annex
C-bis of the Administrative Instructions, and such tables were not available to the International Searching Authority in a form
and manner acceptable to it.

the tables related to the nucleotide and/or amino acid sequence listing, if in electronic form only, do not comply with the

technical requirements provided for in Annex C-bis of the Administrative Instructions.

See Supplemental Box for further details.
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WRIT N OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCT/CA2006/000432

Box No, V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement

1. Statement
Novelty (N) Claims 1-18 YES
Claims nope NO
Inventive step (IS) Claims 2,3,6 YES
Claims 1,4,5,7-18 NO
Industrial applicability (I1A) Claims 1-7,17and 18 YES
Claims none NO

—_—

2. Citations and explanations :

D1 W02004/108720

D2 CA 1,330,998

D3 2005:1477662 CHEMCATS & 2005:1477663 CHEMCATS
D4 US5,552,437

D1 discloses leukotriene biogynthesis inhibitors. The compounds are thiazolyl-thio-, -sulfoxyl- or -sulfonyl-coumarin derivatives.
et

D2 discloses MAQ inhibitors. The compounds are coumarin derivatives. The derivatives can bear a thiadiazolylmethoxy or a

oxadiazolylmethoxy moiety in position 7 of the coumarin ring,

-
D3 discloses 7-(2-pf‘ncnyl-thiadiazol~5-yloxy)-coumarin and 3,8-dimethyl derivative thereof.
D4 discloses leukotriene bic;;ynthesis inhibitors. The compounds are phenyl substituted coumarin derivatives.

Alleged Invention
New compounds useful as leukotriene biosynthesis inhibitors.

Novelty
None of the above documents disclose the compounds defined in the present claims. Dl f]ﬁms because of the thiazole ring instead of

thiadiazole or oxadiazole. \D2 differs because the thiadiazol ring is linked to the coumatih Ting through amethoxy group instead of ether,
sulﬁ;,r, am;nomcthyl or amide. D3 dlﬁ'crs because there i is a phenyl substituted in position 2 of the thiadiazole ring instead of the group -
CR,R WL&, D4 differs because of the presence of a phenyl group instead of the thiadiazole or oxadiazole ring. Thus claims 1-18 comply with

PCT Article33(2). ( o
Y4 " 2_)”3" ) { (£ PPURTITOE
Inventive Step froi “dt it | .
The technical problem solved by the present application is developing new leukotriene biosynthesis inhibitors. Documen(g DI, deﬁnes the
state of the art. The compounds defined in claims 1, 4, 5, 7-18 are intended for the same use than those of D1, but differ ffom the latter
because they bear a thiadiazole or oxadiazole ring instead of a thiazole. Nevertheless, this difference would have been obvious for the
skilled person in the art, "Variation at this position in this class of compounds was already known in the field, since the thiazole of D1 was
already a replacement of a phenyl moiety present in the prior art leukotriene biosynthesis inhibitors (see for example D4). The skilled person
in the art, looking for further leukotriene biosynthesis inhibitors, would have been led to further variations at this position. Replacing the
thiazole ring of D1 with a thiadiazole or an oxadiazole ring would not have required inventiveness, because these are common heterocyclic
rings to link at position 7 of coumarin derivatives, as shown by D2 or D3. Therefore, claims 1, 4, 5, 7-18 lack an inventive step and do not

comply with PCT Article 33(3).

The compounds defined in claims 2, 3 and 6 differ from those of D1 because they bear a thiadiazole or oxadiazole ring instead of a thiazole, (’
but further b@ggsmme heterocyclic ring is linked to the coumarin moiety trough an amino methyl or an amide group, instead of a sulfur .. \

group, There is no indication in the prior art that this change would also provide leukotriene biosynthesis inhibitors. Thus claims 2, 3 and 6
préserit an inventive step and comply with PCT Article 33(3).

(Continued in Supplemental Box)
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WL 'EN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCT/CA2006/000432 y
Box No. VIII Certain observations on the international application A

The following observations on the clarity of the claims, description, and drawings or on the question whether the claims are fully supported \
by the description, are made :

Claims 1, 5 and 6 do not comply with PCT Article 6, because the expression “esters thereof” is indefinite.

Claim 5 does not comply with PCT Rule 6.4(b). The compound on line 11 of page 51 i 51 is outside the scope defined by claim 1,
because of the “bromo” substituent on the phenyl ring of the benzamide. In claim 1, whe when R6 is a -C(O)phenyl, it can only be

optlonally substltuted w1th -C, 4alky]

Claim 7 does not comply with PCT Article 6. Claim 7 defines a “thcrapcuncally effective amount”, but there is no specific use
defined to establish such effective amount. e g

Claim 9 does not comply with PCT Rule 6.4(a) because it does not refer to another claim, it is dependent on itself.
The description does not comply with PCT Article 5. A statement in an application, such as found on page 17, line 17; page

21, lines 23 and 28; page 22, line 6; and page 24, line 21, which incorporates by reference any other document, does not fully
describe the invention. The description shall be complete in and on itself,
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WR  EN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCT/CA2006/000432

Supplemental Box

In case the space in any of the preceding boxes is not sufficient.

Continuation of : Box V

Industrial Applicability ;
The compounds defined in claims 1-6 could be useful in manufacturing drug for treating disorders mediated by leukotriene biosynthesis,

thus claims 1-7, 17 and 18 comply with PCT Article 33(4).
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Doctor (a)
OLARTE GARCIA CARLOS REINALDO

REFERENCIA Radicacidén No. 7 98436
Solicitud internacional PCT/CA2006/000432
Fecha inicio fase nacional 23/10/2007

Tramite 11
Evento 379
Actuacidn 430
Oficio No. 153‘).’;

Como resultado del examen de forma, realizado con fundamento en el articulo 38 de
la Decisifén 486 de la Comisidn de la Comunidad Andina, articulo 27 del Tratado de
Cooperacién en Materia de Patentes (PCT), regla 51 bis del Reglamento y Circular
Unica de la Superintendencia de Industria y Comercio, se le comunica que:

1. La solicitud no contiene el poder debidamente otorgado, con el lleno de los
requigitos exigidos por los articulos 63 y subsgiguientes del Codigo de
Procedimiento Civil. Adicionalmente, deberi presentar el documento que acredita la
existencia y representacién legal de la sociedad solicitante, cuando ésta fuere
persona juridica.

2. El solicitante debe aclarar si la solicitud corresponde al capitulo I o II del
PCT por gque la indicacidn en el petitorio no corresponde a los documentos del
expediente, en caso necesario adjuntar los documentos ¢ue corresponden.

En cumplimiento de 1lo dispuesto por el articulo 392 de la Decizidn 486, se le
requiere para gque dentro del término de dos meses siguientes a la fecha de
notificacién del presente oficio, complete los requisitos anteriormente enunciados.
En caso de no dar cumplimiento al presente requerimiento, 1la solicitud se
considerard abandonada y perderd su prelacidn.

Notifiquese el presente ofidio conforme a lo dispuesto en el numeral 5.2, literal
e), del capitulo nto‘dél tulo primero de la Circular Unica No.10 de 2001.
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ALIX CARMENZAF< SPEDES DE VERGEL
Jefe de la divisidén de Nuevas Creaciones
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