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@ SOLICITUD DE :
X Patente de Invencion. [ ] Patente de Modelo de Utiidad.

X capitulo It

Capitulo !

@ Nombre: SANOFI-AVENTIS DEUTSCHLAND
SOLICITANTE GmbH IDENTIFICACION
1
™) Direccion: Bruningsirasse 50, cc. [ NT [
65929 Frankfurt, Alemania
Nacionalidad o Domiciio: Frankfurt, Alemania cE. L g""l [
Lugar de Constitucién;  Alemania ua
Telefono: Fax Numero
E-mail
@ Nombre: LUIS PATINO LEYVA IDENTIFICACICN
REPRESENTANTE
0 APODERADO _ | Direccion Cra. 11 No. 94-76 — Of. 308 cc. X N7 []
CE. [ oo X
Cual
Teléfono: 6161948 Fax. 6163976
E-mail: N(mero 2930616 TP 2698
® Nombre: KEIL Stefanie
INVENTOR (ES)
72) Direccibn Am Kreishaus 12,
Nacionalidad o Domiciio© 65719 Hofheim, Alemania
® PCT (86)
Solicitud Intemacional No PCT/EP2005/002950 Fecha Marzo 19 de 2005
Publicacion Infemacional No WO 2005/097786 A1 Fecha _Octubre 20 de 2005

® Titulo (54) DERIVADOS DE OXADIAZOLONA COMO AGONISTAS DE PPARDELTA. I

@ Clasificacién Internacional (51) CO7D 417112 AG A& 3444 -,r;u 30,2300 -
® PRIORIDAD: (33) Pals de Origen WZ) Fecha (31) Numero de' Solicitud

Europa Abril 1 de 2004 04007879.2

st X no []

® Comprobantedepagoe No. 04 - 34,962 Fecha /Jefitiémtm 9 3d: 9.00¢

Instrucciones para e! difigenciamiento del presente formulario , ver reverso de esta pagina. .




® ANEXOS

Comprobante de pago de la tasa de presentacitn de la solicitud

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

Poderes, si fuere el caso.

Documento de cesidn de! inventor al solicitante 0 a su causante.

Declaraciones

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

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

Capia del examen preliminar intemacional efectuada por la Autoridad Intemacional de Examen Preliminar (IPEA)
Traduccion del examen preliminar intemacional efectuado por la IPEA.

De ser el caso, copia del contrato de acceso.

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

De ser el caso, certificado de deposito del material biologico

Arte final 12x12.

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

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

X] Otos Reporte de Bisqueda Intemacional.

O 000 OOXRMXCICXKKK

(11) FIGURA CARACTERISTICA

-

(12) Solicito la concesién de la patente,

NOMBRE: LUISPATINO LEYVA

FIRMA:

'C.C.2930,516 de Bogota_T.P. 2698

Instrucciones para el diligenciamiento del presente formulano , ver reverso de esta pagina.
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Continuacion nombre, direccién y domicilio de inventores:

Nombre Direccion
WENDLER Wolfgang Haintchener Str. 12°,
GLIEN Maike Lahnstrasse 9,
GOERLITZER Jochen Stegstrasse 60,
CHANDROSS Karen 13 Staudt Ct,

q MCGARRY Daniel G 205 Carol Jean Way,
MERRILL Jean 101 Alpine Lane,

BERNARDELLI Patrick 14 Rue Auguste Rodin,

RONAN Baptiste 15, Allée des Noisetiers,
TERRIER Connne 98bis, Avenue du Colonel
Fabien,

Domuicilio

65618 Selters, Alemania
65195 Wiesbaden, Alemama
60594 Frankfurt, Alemanma

Somerset, NJ 08873 Estadtl)s
Unmidos

Branchburg, NJ 08876
Estados Umdos

Whippany, NJ 07981 Estados
Unidos
I
F-78450 Villepreux, Francia

F-92140 Clamart, Franci'a

F-93190 Livry Gargan,
Francia '



Otros anexos que se acompainan a la solicltud.

Formulario No. PCT/R0O/101 correspondiente a la  solicitud de patente internacional, con

su traduccion al castellano. |

Formulanio PCT/IB/304 concerniente a la transmision del documento de prioridad.

Formulano PCT/IB/306 referente a la notificacién de un cambio.

Juego de Rervindicaciones modificadas.



G.HOLLMANN RESTREPC -

' ABOGADOS LTDA
“The undersigned , acting on
behalf of and representing of

domiciled in, hereby appoint{s) LUIS

PATINO LEYVA and/or GUSTAVO HOLLMANN
RESTREPO, domiciled in Bogatd D.C, Republic of
Colombia , as our true andlegalattomeywiththe
fNecessary powers.

1) To apply to the administrative, judicial and police
authorities of the Republic of Colombia, in any instance
or appeal, for obtaining registration of patents, utility
models, industrial models, as well as their assignments,
extensions and changes of name; 2) To prepare, apply
for, obtain, execute and register contracts, licenses,
authorizations and registrations of any lcmd, 3) To
intervene as plaimiff or defendant, in any instance or
appeal, before any judge, court, tribunal, corporation,
public officer or authority in any judicial, administrative
or pobce acton, caducity and nullty actions; recovery
actions, actions arising from obtainment and working of
license agreemems; actions dealing with unfair
competmon, cnminal actions; actions claiming indemnity
for damages, complaints or remarks on patent matters;
the performance of precautionary measures, and mn any
other similar action, measure or appeal related to
patents.

To this effect, I (we} hereby authorize him to file
applications, make descriptions, protests, amendments,
declarations, oppositions, cancellations, appeals and
claims; to pay taxes, quotas and liens as.provid

Law; to waive or abandon granted
process of being granted, to recéivé all land "of 3
documents and securtties; to issue thc respectwe releasess,

and, in general, to take, before said authonuas, pertinent =
steps to the above mentioned purposes "and takézall.
measures they may deem advisable o, protect my ( our) o

interests, with all other necessary legal\facuhjes, and,-I

(we) hereby declare as good and valid Whatever the

attorneys should do to my (our) benefit.

This power comprises the authority to ratify or confirm

on my (our) behalf any action, as well as the faculty of
eiving,  conciliating,  desisting,  transacting,

compromising, substituting and revoling substitutions,

taking notifications, and appoinung judicial or extra-

judicial attorneys.

Signed in on this day of of

Sanoﬁ-Avenliis Deutschland GmbH

2%

ided by
nghu'wa*'w»m\

7
G. HOLLMANN RESTREPO
ABOGADOS LTDA
Yo (nosotros) , obrando en
nombre propio y representacién de, con domicilio
en, , sombro{amos) a LUIS FATINO LEYVA

y/o GUSTAVO HOLLMANN RESTREPO, con
domicilio en Bogota D.C, Repiblica de Colombia, Cra 112
No 94-76, Oficina 308, apoderado verdzdero y legal, con
poder especial, amplio y suficiente:

1) Para recabar de las oficinas y autondades colombuanas
administrativas, judiciales y de policia en cLalquier mstancia o
recurso, la obtencidn de patentes de invenuén, modelos de
utilidad, d.lbujos y modelos industriales, asi como sus
traspasos, promogas y cambios de non-bxe, 2) Elabora.r,
tramutar, solicitar, obtener, realizar, ejecutar y registrar
contratos, licencias, autorizaciones y registtos de cmlcsqmem
clases; 3) "Intervenir como demandante o como demandado
en cualqmer instancia y recurso y ante cualquier juez, entidad,
corporacidn, funcionano piblico o auto<idad en acciones
judiciales, administrativas y de policia; acciones
reivindicatorias; acciones derivadas de la obtencidon o
explotacion de licencias; acciones de competencia desleal,
demmandas penales y civiles; acciones de indemnizacidn de
pernjuicios, reclamos, u observaciones a cualquier asunto
sobre patentes; al ejercicio de medidas cautelares y
cualesquiera otras acciones, medidas o recursos similares
relacionados con patentes.

A este efecto, lo facultamos para elevar solicitudes, formular
descnpciones, enmiendas, protestas, declaraciones,
oposiciones, cancelaciones, apelaciones y- reclamos; pagar
IMpuestos, cuotas y gravamenes prescritos por la Ley
renunciar ¢ desistir a derechos concedidos o en curso de
concesion; recibir toda clase de documentcs y valores dando
al descargo respectivo, y en general, para dar ante dichas
autoridades todos los pasos necesanios al efecto indicado y
tomas todas las medidas que creyeren conducentes al
resguardo de mis (nuestros) intereses, con todas las
facultades necesarias, y por este documento desde azhora
declarofamos) valido y bueno todo cuanto los apoderados
hicieren en mi (nuestro) beneficio.

Este poder comprende Ia facultad de ratificar, o confirmar en -
mi (nuestro) nombre lo actuado, asi como la facultad de
recibir, conciliar, desistir, transigir, comprometer, sustinur y
revocar sustituciones, recibir notificaciones y nombrar

apoderados judiciales o extrajudiciales.

Firmado en el de de
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Nummer 1529/2005 der Urkundenralle

Der Notar versichert, daB er die The Notary Public confirms, that he
Betailigten nach einer Vorbefassung has asked the participants, if there
lm Sinne des § 3 Abs. 1 Satz 1 Nr. 7 has been a prilor involvement in the
BeurkG gefragt hat. Die Frage wurde meaning of § 3 gsection 1 sentence 1
verneint. No., 7 BeurkC (Law on Notarization).
This questlon was answered in the
negative.
bie vorstehenden, heute vor mir It is officlally certified
anperkannten Unterschriften ven that

1, Prokurist Dr. Elmar-Michael Wein, Nledernhausen,
2. Handlungsbevollmidchtigter Dieter Brever, Frankfurt,

w.rden hiermit beglaubigt. have signed this document.

Sie gind mir persénlich bekannt, They ara personally known to me.
Gleichzeitig wird bestitigt, das die At the same time it is confiimed
Personen zu 1) und 2) gemeinsam that the perscons 1) and 2) aze en-
zaicknungs- und vertretungsberechtigt titled to jointly sign and represent
sind flir die in legally binding manner the

Sanofl-Aventis Deutschland GmbR 1n Frankfurt am Main

laut Eintragung im Handelsregister -HR B according to the Commercilal

40661-, das vom Notar am 10. Oktobar 2005 Register -HR B 4066l-, which has

eingesehen wurds, bzw. lt. vorliegender been inspected by the Notary Publlic

Vellmacht. cn Octobar 10, 2005, or according to
the letter of suthorization, which I
have before me.

Friedrich, ,;;7

Kostenrechnung : %

Wwert : 10.000,-- EUR /”FH

Gebtthr §§ 141, 32, 45 Kost.O. 13,50 EUR

Gedbdhr § 150 Kost.O. 13,-— EUR o .

Steuer 16 % 4,24 EUR T S L CIRCUAO
30,74 BUR ';":.!‘23‘2;:1‘:23:3’2& ) OAR GUE LA
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APOSTILLE

(Convention de la Haye du 5 octobre 1961)

1. Land: Bundesrepublik Deutschland
Diese dffenthiche Urkunde
2 ist unterschrieben von Fnednch
3. In sainer Eigenschaft als amthch besteliter Notar

4 sie ist versehen mit dem Siegel/Stempel des{der)
Notars

Bestatigt

5. In Frankfurt/Main 6.am 05.12.05

7. durch den Herrn Prisidenten des Langgerichts
8. unter Nr. 91 Ea A 9637

9, Siegel/Stempel 10. Unfe ?Lc;r:ift
i-A. Simo
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[Traduccidén Oficial del Alemdn]

Registro Notarial Nimerxo 1529/2005

El suscrito Notario confirma que €1 pregunté a los participantes
acerca de un eventual impedimento en el sentido del Articulo 3 iaci-

80 1 frase 1 numeral 7 de la Ley de Notarizacién. La pregunta fue
contestada negativamente.

Autentico oficialmente las firmas que aparecen anteriormente, las

cuales fueron reconocidas en mi presencia el dia de hoy como las su-
yas propias por

1. Apoderado Dr. Elmar-Michael Wein, domicilio Niedernhausen,
2, Apoderado Dieter Breuer, domicilio Frankfurt,

quienes son conocidos personalmente por el suscritc Notario.

Al mismo tiempo confirmo que las personas sefialadas en 1) y 2) se
encuentran legalmente autorizados para firmar conjuntamente en nom-
bre y representaciédn de la compafiia

Sanofi-Aventis Deutschland GmbH

domiciliada en Frankfurt am Main

segun consta en la correspondiente entrada del Registro Comercial
HRB 40661 del Juzgado Municipal de Frankfurt am Main que fue revisa-
do por el Notario el dia 10 de Octubre de 2005 o segin consta en el

poder gue é1 ha tenido a la viata.
Frankfurt am Main, 0l de Diciembre de 2005

KLAUS PETER FRIEDRICH, NOTARIO EN FRANKFURT AM MAIN
{Firma y Sello Oficial)

s
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Nota de gastos: RN 2 “GU 2006 §°° :

Valor del negocio: 10,.000,-- EURQOS %ﬁ?l,

Impuesto Articulo 141, 32, 45 Disp. Impuestos { PAB

Impuesto Articulo 150 Disposicién de Impuestos 13p-~ EUROS

I.V.A. 16% 4,24 EUROS
Total: 30,74 EUROS

Klaus Peter Friedrich, Notario (Firma)




APOSTILLA

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

1. Pais: Repiblica Federal de Alemania

Este documentc publico

2. Ha sido firmado por:

4. Y lleva el sello oficial del: Notario

Friedrich

Confirmado

5. En: Frankfurt am Main

6. El1 dia: 05.12.05

8. Bajo el No.: 91 Ea A 9637

9. Sello: EL PRESIDENTE DEL TRIBUNAL REGIONAL
PN e

3 ¥

EN FRANKFURT AM MAIN

10. Firma: Por encargo: Simon

£t At LR Y

En su calidad de: Notario nombrado oficial
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CERTIFICACION
SOCIEDADES
- El(ln) infrascrito{a) ceraficn: que lafs) firma(s) que antecede(n) y dice(n) es [som)
:  auténtica(s); que o {los) signatanini«} desempefiafn) acmalmente ol cargoisi de de - que tiene{n)

facuload para otorgar este podu y que dicha compatila existe, cumple su ob;eto socn) y esta ¢rgamzada
en  confomne s las J.eyes de

Todos los hechos anteriores le constan, por baber examinado los documening respectvos y de todo
cllo da fe.

[Firmada en el de dc

Certification
Companies

The undersigned Kiaus Peter Friedrich certifies that the preceding
signatures reading Elmar-Michael Wein and Dieter Breuer

are authentic; that the signers at present fill the position of Prokurist and of
Authorized Signatory of Sanofi Aventis Deutschland GmbH; that they are
empowered to grant this power and that said company exists, accomplishes its
social object and is organized in Frankfurt am Main in accordance with the
Laws of Germany.

All the foregoing facts are known to me due to my having examined the
respective documents to which | attest.

-’

(
Signed in 4
Frankfurt am Main

on this ;5 day of may 2006
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APOSTILLE ¥ &
{Convention de la Haye du 5 octoPRZAS

1 Land' Bundesrepubik Deutschiand
Diese offentiche Urkunde
2 1st unterschrieben von Friedrich
3 in seiner Eigenschaft als amthich bestellter Notar

4 sie 15t versehen mit dem Siegel/Stempel des(der)
Notars

Bestitigt

5. in Frankfurt/Main 6.am 22.05.06
7. durch den Herrn Priisidenten des Landgerichts
8. unter Nr. 91 Ea A 4735

l_ﬁ.‘,ﬁﬂ"’s“'“l""
3

i.A. Simon
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[Traduccién Oficial del Inglés}

Certificacién

Compaflias

El suscrito, Klaus Peter Friedrich certifica que las firma que

aparecen anteriormente, en las que se lee Elmar-Michael Wein y

Dieter Breuer son auténticas; que los firmantes ocupan en la

actualidad los cargos de Apoderado y Signatario Autorizado
respectivamente de 1la compafiia Sanofi Aventis Deutschland
GmbH; que ellos se encuentran autorizados para otorgar este
poder y que la mencionada compafiia existe, cumple con su obje-
to social y estd organizada en Frankfurt am Main de conforZ'mi—

dad con las Leyes Alemanas.

Yo conozco todos los hechos arriba mencionadeos por haber exa-

minado personalmente los respectives documentos, de 1lo cual

dos testimonio.

Firmado en

Frankfurt am Main

El dia de hoy, 19 de Mayo de 2006

KLAUS PETER FRIEDRICH, NOTARIO EN FRANKFURT AM”;%;‘B;;;"::*'?*-- -
4 € ROSOTS, HACO CONSTAR 6 .

(Firma y Sello Oficial) _rof?cg{’,‘.;‘,?é"r'}i'-%‘o'i°{'f\'?.3?§""'

2k 23 AGO 2008 {
j ’; F g -l. "fl
#‘-' ﬁ N Y N ] ! "‘
f E ) ) menntz BARAIAS
¢ NOTARIN £}

5206 ‘quer T
legaliza la firma del Notario Fri

el No. 91 Ea A 4735]

 Much e .
JOSE MIGHEL MENDEL
Traductor Ofjcial

tes. 1 de Mays 1788 MiNJUB 1CIa
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(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property
Organization
Intemational Bureau

(43) International Publication Date

DGB8O8 G O

(10} International Publication Number

20 October 2005 (20.10.2005) PCT WO 2005/097786 Al
{51) International Putent Classlfication”™  CO7D 417/12, TERRIER, Corinne [FR/FR], 98bis, Avenue du Colonel
AGLP 3/00, 25/00, 29/00, CO7D 413/12, AGIK 31/41 Fabien, F-93190 Livry Gargan (FR)

(21) International Applicatlon Number: (74) Agent: AVENTIS PHARMA DEUTSCHLAND
. PCT/EP2005/002950 GMBH, Patent- und Lizenzabieilung, Ihdustnepark

Hochst, Geb. K 801, 65926 Frankfurt (DE)

(22) International Filing Date: 19 March 2005 (19 03 2005)

(81) Designated States (unless otherwise md:ca:f‘d Jor every
(25) Filing Language: English Lind of natonal protection available): AE, AG AL, AM,
AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN,
(26) Publication Language: Enghsh CO, CR, CU, CZ,DE, DK, DM, DZ, EC, EE: EG, ES, FI,

(30) Priority Data:

04007879 2 1 Apni 2004 (01.04.2004) EP

{71) Applicant: AVENTIS PHARMA DEUTSCHLAND
GMBH [DE/DE], Brumingstrasse 50, 65929 Frankfurt
(DE)

(72) Inventors; and

(75) Inventors/Applicants (for US only): KEIL, Stelanie
[DEDE], Am Kreishaus 12, 65719 Hofheim (DE)
WENDLER, Wolfgang [DE/DE), Haintchener Str  12a,
65618 Selters (DE) GLIEN, Maike [DE/DE], Lahn-
strasse 9, 65195 Wiesbaden (DE). GOERLITZER,
Jochen [DE/DE], Stegstrasse 0, 60594 Frankfurt (DE).
CHANDROSS, Karen [US/US], 13 Staudt Ct, Somerset,
NJ 08873 (US) MCGARRY, Danlel, G. [US/US], 205
Carol Jean Way, Branchburg, N7 08876 (US) MERRILL,
Jean [US/US], 101 Alpine Lane, Whippany, NJ 07981
(US) BERNARDELLI, Patrick [FR/FR], 14 Rue An-
guste Rodin, F-78450 Vhllepreux (FR). RONAN, Baptiste
[FR/FR], 15, Allée des Noiseners, F-92140 Clamart (FR)

GB, GD, GE, GH, GM, HR, HU, iD, IL, IN, IS, JP, KE,
KG, KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV, MA, MD,
MG, MK, MN, MW, MX, MZ, NA, NI, NO, NZ, OM, PG,
PH, PL, PT, RO, RU, 5C, SD, SE, SG, SK, SL, SM, SY, TJ,
T™, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, YU, ZA,
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OXADIAZOLONE DERIVATIVES AS PPAR DELTA AGONISTS

The invention relates to oxadiazolones and to their physiologically acceptable salts and
physiologically functional derivatives showing PPARdelta agonist activity.

PPARdelta agonists have been described in the prior art (e.g. WO 03/043997, |

WO 01/00603 and WO 02/092590). Compounds comprising an oxadiazolone feature
as inhibitors of factor Xa were disclosed in DE 101 12 768 A1, oral hypoglycemic
agents in WO 96/13264.

The invention was based on the object of providing compounds which permit
therapeutically utilizable modulation of lipid and/or carbohydrate metabolism and are
thus suitable for the prevention and/or treatment of diseases such as type 2 diat:retes
and atherosclerosis and the diverse sequelae thereof. Another purpose of the
invention is to treat neurodegenerative diseases and/or demyelinating disorders of the
central and peripheral nervous systems and/or neurological diseases involving
neurcinflammatory processes and/or other peripheral neuropathies. |

A series of compounds which modulate the activity of PPA receptors has been found.
The compounds are suitable in particular for activating PPARdelta and PPARalpha,
however it being possible for the extent of the relative activation to vary depending on
the compounds.

Compounds of the present invention are described by formula I:

RS
v R& RIH
O W N—~°
R6 A X—4
N~ |
R7 RS Rz

formula |
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where

X is CH2 or a bond;

R1,R2,R3,R4 are independently H, F, Cl, Br, CF3, (C1-C4) alkyl, (C0-C4)
alkylen-O-(C0-C4) alkylen-H , SCH3, S(O)CH3, S(0)2CH3, CN, OCF3,
OCHF2, OCH2F;

Z is a bond or CHZ2;

Y is O, S, $(0) or S(0)2;

W is CH2 or CH2CH2;

one of U and Vis N the otheris S or O;

R5 is selected from the group consisting of (C1-C8) alkyl, (C1-C6) aikylen-O-
(C0-C4) alkylen-H, (C0-C6) alkylen-phenyl, (C1-C8) alkylen-O-(C0-C4)
alkylen-phenyl, (C3-C6) cycloalkyl, (C2-C8) alkenyl, and where (C1-C8)
alkyl or alkyten can be substituted 1 — 2 times by OH or O-(C1-C4) alky;

R6, R7 are independently H, F, Br, CF3, OCF3, (C1-C8) alkyl, (C0-C4) atkyl>n-O-
(C0-C4) alkylen-H, SCF3, SF5, OCF2-CHF2, OCHF2, OCH2F, O-phenyl, phenyl,
NO2; or

as well as their physiologically acceptable salts and tautomeric forms.

Another embodiment of this invention is a compound of the formula | in which
X is a bond.
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Another embodiment of this invention is a compound of the formula | where one or
more substituents have the following meaning:

U is S and

\Y is N or

U is N and

\' isSor

U is O and

V isNor i
U is N and

Vv is O;

and/for |
U is S,

Vv is N,

Z is a bond;

and/or

U is N,

\' is O,

z is a bond,

X is a bond;

and/or

X is a bond,

z is a bond; '
and/or

R6 isin para position;

and/or

R7 is H orF, preferably H;

and/or

R2,R3,R4 areH, ,

R1 is H, F, Cl, Br, CF3, (C1-C4) alkyl, (CO-C4) alkylen-O-(C0-C4) alkylen-H ,
SCH3, S(O)CH3, S{O)2CH3, CN;

and/or
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Y is O or S, preferably O;

and/or

W is CH2

and/or

R5 is (C1-C4) alkyl, (C1-C4) alkylen-O-(C0-C4) alkylen-H or (C1-C4) alkylen-O-
(C0-C4) alkylen-phenyl, where alkylen can be substituted by O-(C0-C4) alkylen-H.

Another embodiment of this invention is a compound of the formula | in which

X is a bond or CH2, preferably a bond;

R1 s H,F, Cl, Br, CF3, (C1-C4) alkyl, O-(C1-C4) alkyl, SCH3, S(O)CH3,
S(0)2CHS3, CN;

R2 isH,F;

R3 is H, Br, 0-(C1-C4) alkyl;

R4 isH;

Z is a bond or CH2, preferably a bond;

Y is O, S, S(0) or S(0)2, preferably O;

3

is CH2 or CH2CH2, preferably CH2;

is S and
isNor
is N and
isSor
is N and

c<<c<CcCc
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R6

R7
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5
is O]
is (C1-C8) alkyl or (C2-C6) alkenyl, where (C1-C6) alkyt can be substituted 1

— 2 times by OH ;

is in para position and is CF3, SF5, OCH3, phenyl;

isHorF.

Another embodiment of this invention is a compound of the formula 1 in which

X

R1

is a bond;

is Cl or CH3;

R2,R3,R4 areH;

z

Y

=

L c << Cc<«KCc

is a bond;
is O; |
is CH2;

is S and
is Nor
is N and
isOor
is O and
is N;

is (C1-C4) alkylen-O-(C1-C4) alkylen-H, preferably CH2-O-(C1-C3) alk)l'len—H.

13
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or {C1-C4) alkylen-O-(C1-C4) alkylen-phenyl, where alkylen can be substituted by O-
(C1-C4) alkyl, preferably methoxy or ethoxy;

R6 is in para position and CF3 or OCH3;

R7 isH.

Another embodiment of this invention is a compound of the formula | in which

R1,R2 are independently H, F, Cl, Br, OCH3, SCH3, CF3, CH3, CN, S(O)CH3,
S(0)2CHS3;

X is a bond and

4 is a bond;

or

X is CH2,

Z is a bond and
W  is CH2;

or

X is a bond and
W  isCH2;

R3, R4 are independently H, OCH3;

R6 isin para position and is H, F, CF3, CH3, SF5, OCH3, Phenyl;

R7 isH.

Another embodiment of this invention is a compound of the formula | in which

X is a bond;
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R1 is OCH3or F;

R2,R3,R4 areH;

Z is a bond;

Y isOorS;

=

is S and
isNor
is N and
isSor
is O and
isNor
is N and
is O;

< c<c<<c<C

is CH2 or CH2CHZ2;

PCT/EP2005/002950

R5 is(C1-C4) alkyl, (C1-C4) alkylen-O-(C1-C4) alkylen-H or (C1-C4) alkylen-O-
{C1-C4) alkylen-phenyl, where alkylen can be substituted by O-(C1-C4) alkyl;

R6 isin para position and is CF3 or OCHS3;

R7 isH.

Another embodiment of this invention is a compound of the formula | in which

X is a bond or CH2;
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R1 isH,F,Cl Br, OCH3, SCH3, CF3, CH3, CN, S(O)CH3, S(0)2CH3;

Rz isH,F;

R3 isH, OCH3, Br;

R4 isH;

Z is a bond or CHZ2;

Y is O, 8, S(0) or $(0)2;

w is CH2 or CH2CH2:
U is S and

\'} isNor

U is N and

\") is S;

R5 is (C1-C4) alkyl or (C2-C4) alkenyl, where (C1-C4) alkyl can be substituted 1 —~
2 times by OH, e.g. CH2CH2CH(OH)CH20H or CH2CH2CH2CH20H or

R5 is (C1-C4) alkylen-O-(C1-C4) alkylen-H or (C1-C4) alkylen-O-(C1-C4) alkylen-
phenyl, where alkylen can be substituted by O-(C1-C4) alkyl, preferably
methoxy or ethoxy;

R6 is p-CF3 or p-SF5; and

R7 isH.

Another embodiment of this invention is a compound of the formula | in which
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R1

R3

R4

=

<K Cc << C

R6

R7

Another embodiment of this invention is a compound of the formula | in which |

R1

is a bond;
is Cl, CH3;
is H;

is H;

is H;

is a bond;
is O;

is CH2;

is N and
isOor

is O and
is N;

is (C1-C4) alkyl, (C1-C4) alkylen-O-(C1-C4) alkylen-H or (C1-C4) alkyler-O-
(C1-C4) alkylen-phenyl, where alkylen can be substituted by O-(C1-C4) alkyl,
preferably methoxy or ethoxy;

is p-OCHS3 or p-phenyl; and

is H.

is F, Cl, CH3, OCH3, preferably F, CI.
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Another embodiment of this invention is a compound of the formula | in which

R5 is (C1-C4) alkyl.

Another embodiment of this invention is a compound of the formula | in which

R6 is CF3, SF5, phenyl, OCH3, preferably CF3.

Most preferred compounds are :

3-{2-Fluoro-4-[4-methyl-2-(4-trifluoromethyl-phenyl}-thiazole-5-yimethoxy]-phenyi}-4H-
[1,2,4]oxadiazole-5-one

3-{4-[4-Methyl-2-(4-trifluoromethyl-phenyl}-thiazole-5-yimethoxy]-phenyl}-4H-
[1.2,4loxadiazole-5-one

3-{3-Methoxy-4-[4-methyl-2-{4-trifluoromethyl-phenyl)-thiazole-5-ylmethoxy]-phenyl}-
4H- [1,2 4]oxadiazole-5-one

3-{2-Chloro-4-[4-methyl-2-(4-trifluoromethyl-phenyi}-thiazole-5-yimethoxy]-phenyl}-4H-
[1,2,4Joxadiazole-5-one

3-{4-[4-Methyi-2-(4-trifluoromethyl-phenyl}-thiazole-5-yimethylsulfanyil-phenyl}-4H-
[1.2,4]oxadiazole-5-one

3-{4-[4-Butyl-2{4-triflucromethyl-phenyl}-thiazole-5-yimethoxy]-2-chloro-phenyi}-4H-
{1,2,4]oxadiazole-5-one
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3-{4- [4—Buty|—2-(4-pentaﬂuorosulfanyl-phenYI)-thnazoIe-5-y|methoxy]-2—chloro—phenyl}-
4H- [1,2,4]Joxadiazole-5-one

3-{2-Chloro-4-[4-methyl-2-(4-pentafluorosulfanyl-phenyl)-thiazole-5-ylmethoxy]-
phenyll4H- [1,2,4]oxadiazole-5-one

3~(4-{2-{4-Butyi-2-(4-triflucromethyl-phenyl)-thiazol-5-yf]-ethoxy}-2-chloro-phenyl -4 H-
[1.2,4]oxadiazol-5-one

3-{4-14-Butyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-yimethoxy}-2-chloro-benzyl}-4 H-
[1,2.4]oxadiazol-5-one

3-{2-Methoxy-4-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-ylmethoxy]-phenyl}-4 H-
[1,2,4]Joxadiazol-5-one

3-{4-{4-Butyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-ylmethoxyl-2-fluoro-phenyl}-4H-
[1.2,4]oxadiazol-5-one

3-{4-[4-Butyl-2-(4-triflucromethyl-phenyl)-thiazol-5-yimethoxy}-2,6 difluoro-pheni}-4 H-
[1,2,4Joxadiazol-5-0ne

3-{4-[4-Butyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-yimethylsulfanyi]-phenyl}-4H.
[1.2.4]Joxadiazol-5-one

3-{4-[4-Butyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-yimethoxy]-2-trifluoromethyl-.
phenyl}-4H-[1,2,4]oxadiazol-5-one

3-{4-[4-Butyl-2-(4—triﬂuoromethyl-pheny|)-thiazo|-5-ylmethoxy]-2-methy|-phenyl}-;-4H-
[1.2.4Jloxadiazol-5-one .
3-{2-Bromo-4-{4-butyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-yimethoxy]-phenyi}4H-
[1,2,4]oxadiazol-5-one
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3-{4-[4-Butyl-2-(4-triffuoromethyi-phenyl)-thiazoi-5-yimethoxyj-2-methoxy-phenyl}-4 H-
[1.2.4]oxadiazol-5-one

3-4{4-[4-But-3-enyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-yilmethoxy]-2-chloro-phenyl}-
4H-[1,2,4]oxadiazol-5-one

3-{2-Chloro-4-[4-(4-hydroxy-butyl)-2-(4-trifluoromethyl-phenyl)-thiazol-5-yimethoxy}-
phenyl}-4H-[1,2,4Joxadiazol-5-one

3-{2-Chloro-4-[4-(3,4-dihydroxy-butyl }-2-(4-trifluoromethyl-phenyl -thiazol-5-yimethoxy]-
phenyl}-4H-[1,2,4]oxadiazol-5-one

5-[4-Butyl-2-(4-trifluocromethyl-phenyl}-thiazol-5-yimethoxy]}-2-(5-oxo-4,5-dihyd ro-
[1.2,4]oxadiazol-3-yl}-benzonifrile

3-{4-{4-Butyl-2-(4-trifluoromethyl-phenyl}-thiazol-5-yimethoxy}-2-methylsulfanyl-
phenyl}-4H-[1,2,4]oxadiazol-5-one

3-{4-[4-Butyl-2-(4-triflucromethyl-phenyl}-thiazol-5-yimethoxy}-2-methyisulfinyl-phenyl}-
4H-[1,2,4Joxadiazol-5-one

3-{4-[4-Butyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-yimethoxy}-2-methanesulfonyl-
phenyi}-4H-[1,2,4]oxadiazol-5-one

3-{4-[4-Butyl-2-(4-trifluoromethyl-phenyi)-thiazol-5-yimethanesulfinyl}-phenyl}-4 H-
[1.2,4]oxadiazol-5-one

3-{4-{4-Butyl-2-{4-trifluoromethyl-phenyl}-thiazol-5-yimethylsulfonyl]-phenyi}-4 H-
[1.2,4]oxadiazol-5-one
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3-{4-[4-Butyl-2-(4-trifluoromethyl-phenyl}~thiazol-5-yimethoxymethyi]-2-fluoro-phenyi}-
4H-[1,2,4]oxadiazol-5-one

3-{4-[4-Methyl-2-(4-trifluoromethyl-pheny 1)-thiazol-5-yimethoxymethyl]-phenyl}-4 -
[1,2,4]oxadiazol-5-one

3-[4-(2-Biphenyl-4-yl-5-methyl-oxazol-4-yImethoxy)-2-chloro-phenyl]-4H-
[1,2,4]oxadiazol- 5-one

3-{2-Chloro-4-[2-(4-methoxy-phenyl)-5-methyl-oxazol-4-yimethoxy}-phenyi}-4 H-
[1,2,4]oxadiazol-5-one

3-(2-Chloro-4-{2-{5-methyl-2-(4-trifluoronnethyl-phenyl)-thiazol-4-yl]-ethoxy}-phenyl)-
4H-{1,2 4]oxadiazol-5-one.

3-{2-Chloro-4-[4-methoxymethyl-2-(4-trifl uoromethyl—phenyl)-thlazol—5-y|methoxy]-
phenyl}- 4H-[1,2,4]oxadiazol-5-one

3<2-Chloro-4-[4-(2-methoxy-ethoxymethyl)-2-{4-trifluoromethyl-phenyl)-thiazol-5-
ylmethoxy}-phenyl}-4H-[1,2,4]Joxadiazol-6-one

3-{2-Chloro-4-[4-(2-ethoxy-ethoxymethyll }-2-{4-trifluoromethyl-phenyl)-thiazol-5-
yimethoxy}-phenyl}-4H-[1,2,4]oxadiazol- 5-one .
3-{2-Chloro-4—[4—(3-methoxy-propoxyme'l:hyl)-2-(4-triﬂuoromethyl-phenyl)—thiazoll-s-
yimethoxy]-phenyi}-4H-1,2 4]oxadiazol- 5-one

3-{4-[5-Methoxymethyl-2-(4-methoxy-ph enyl)-oxazol-4—ylmethoxy]-z-metl'lyl-phtlanyl}-
4H- [1,2,4]oxadiazol-5-one

3-{4-[5-(2-Methoxy-ethoxymethyl)}-2-(4-rnethoxy-phenyl)-oxazol-4-yimethoxy]-2-methyl-
phenyl}-4H-[1,2,4]oxadiazol-5-one '
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3-{4-{4-Methoxymethyl-2-(4-methoxy-phenyl)}-oxazol-5-yimethoxy}-2-methyl-phenyi}-
4H-[1,2 4Joxadiazol-5-one

3-{4-{4-(2-Methoxy-ethoxymethyl}-2-(4-methoxy-phenyl}-oxazol-5-yimethoxy]-2-methyi-
phenyl}-4H-[1,2,4]oxadiazoi-5-one

3-{4-{4-(2-Ethoxy-ethoxymethyl)}-2-(4-methoxy-phenyi)}-oxazoi-5-yimethoxy]-2-methyi-
phenyl}- 4H-[1,2,4]oxadiazol-5-one

3-{4-[2-(4-Methoxy-phenyl)-4-(3-methoxy-propoxymethyl)-oxazol-5-yimethoxy]-2-
methyl- phenyl}4H-[1,2,4]loxadiazol-5-one

3-{4-[4-Ethoxymethyl-2-(4-methoxy-phenyl}-oxazol-5-ylmethoxy]-2-methyl-phenyl}-4 H-
[1,2,4]oxadiazol-5-one

3-{4-]4-Benzyloxymethyl-2-(4-methoxy-phenyl)-oxazol-5-yimethoxy]-2-methyl-phenyi}-
4H- [1,2.4]Joxadiazol-5-0ne

3-{2-ChIoro-4-[5-methoxym‘ethyl-z-(4—meﬂ10xy-phenyl)-oxazol-4~y|methoxy]—phenyl}-
4H- [1,2,4]oxadiazol-5-one

3-{2-Chloro4-[5-(2-methoxy-ethoxymethyl}-2-(4-methoxy-phenyi}-oxazol-4-ylmethoxy]-
phenyl}-4H-[1,2 4Joxadiazol-5-one

34{2-Chloro-4-{4-methoxymethyl-2-(4-methoxy-phenyl)-oxazol-5-yimethoxy]-phenyl}-
4H- (1,2 4loxadiazol-5-one

3-{2-Chloro-4-[2-(4-methoxy-phenyl}-4-(3-methoxy-propoxymethyl)}-oxazol-5-
yimethoxy]- phenyl}-4H-[1,2,4]loxadiazol-5-one

3-{5-Bromo-2-methoxy-4-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-yimethoxy]-
phenyl}-4H-[1,2 4]oxadiazol-5-one
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3-{4-[4-(3-Benzyloxy-propyl)-2-(4-trifluoromethyi-phenyl}-thia zol-5-yimethoxy]-2-chloro-
phenyl}-4H-[1,2 4joxadiazol-5-one

3-{2-chloro-4-[4-(3-hydroxy-propyl}-2-(4-trifluoromethyl-phen yi)-thiazol-5-yimethoxy}-
phenyi}-4H-[1,2,4loxadiazol-5-one

This invention also encompasses all combinations of preferred aspects of the invention
described herein.

The alkyl and alkenyl radicals in the substituents R1, R2, R3, R4, R5, R6 and R7 may
be either straight-chain or branched.

The compounds of the formula | may exist in the form of their racemates, racemic
mixtures, pure enantiomers, diastereomers and mixtures of diastereomers as well in
their tautomeric forms. The present invention encompasses all these isomeric and
tautomeric forms of the compounds of the formula 1. These i someric forms can tie
obtained by known methods even if not specifically described in some cases.

Pharmaceutically acceptable salts are, because their solubil ity in water is greater than
that of the initial or basic compounds, particularly suitable fo r medical applications.
These salts must have a pharmaceutically acceptable anion or cation. Suitable .
pharmaceutically acceptable acid addition salts of the compounds of the inventibn are
salts of inorganic acids such as hydrochloric acid, hydrobrornic, phosphoric,
metaphosphoric, nitric and sulfuric acid, and of organic acidss such as, for examf:le,
acetic acid, benzenesulfonic, benzoic, citric, ethanesulfonic, fumaric, gluconic, gilycolic.
isethionic, lactic, lactobionic, maleic, malic, methanesulfonic:, succinic,
p-toluenesulfonic and tartaric acid. Suitable pharmaceuticall'y acceptable basic salts
are ammonium salts, alkall metal salts (such as sodium and potassium salts), alkaline
earth metal salts (such as magnesium and calcium salis), and salts of trometamol
(2-amino-2-hydroxymethyl-1,3-propanediol), diethanolamine2, lysine or



WO 2005/097786 PCT/EP2005/002950
16
ethylenediamine.

Satts with a pharmaceutically unacceptable anion such as, for example,
trifiuoroacetate likewise belong within the framework of the inve ntion as useful
intermediates for the preparation or purification of pharmaceutically acceptable salts
and/or for use in nontherapeutic, for example in vitro, applications.

The temm “physiologically functional derivative® used herein refe rs to any
physiologically tolerated derivative of a compound of the formula 1 of the invention, for
example an ester, which on administration to a mammal such as, for example, a
human is able to form (directly or indirecly) a compound of the formula | or an active
metabolite thereof.

Physiologically functional derivatives also include prodrugs of thhe compounds of the
invention, as described, for example, in H. Okada et al., Chem. Pharm. Bull. 1994, 42,
57-61. Such prodrugs can be metabolized in vivo to a compound of the invention.
These prodrugs may themselves be active or not.

The compounds of the invention may also exist in various polymorphous forms, for
example as amorphous and crystalline polymorphous forms. All polymorphous forms
of the compounds of the invention belong within the framework of the invention and are
a further aspect of the invention.

All references to “compound(s) of formula I” hereinafter refer to compound(s) of the
formula | as described above, and their salts, solvates and physsiologicaily functional
derivatives as described herein.

Use
This invention relates further to the use of compounds of the formula | and their

pharmaceutical compositions as PPAR ligands. The PPAR ligards of the invention are
suitable as modulators of PPAR activity.
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Peroxisome proliferator-activated receptors (PPAR) are transcription factors which can
be activated by ligands and belong to the class of nuclear hormone receptors. There
are three PPAR isoforms, PPARalpha, PPARgamma and PPARdelta (identical to
PPARDbeta), which are encoded by different genes (Peroxisome proliferator-activated
receptor (PPAR): structure, mechanisms of activation and diverse functions: Motojima
K., Cell Struct Funct., 1993, 18(5), 267-77). |

In humans, PPARgamma exists in three variants, PPARgamma 1, gammas,, and
gammas, which are the result of altemative use of promoters an d differential mRNA
splicing. Different PPARs have different tissue distribution and modulate different
physiological functions. The PPARSs play a key role in various aspects of the regilation
of a large number of genes, the products of which genes are directly or indirectly
crucially involved in lipid and carbohydrate metabolism. Thus, for example, the
PPARalpha receptor plays an important part in the regulation of fatty acid catabélism
or lipoprotein metabolism in the liver, while PPARgamma is crucially involved for
example in regulating adipose cell differentiation. In addition, however, PPARSs are also
involved in the regulation of many other physiological processes, including those which
are not directly connected with carbohydrate or lipid metabolism. The activity of
different PPARs can be modulated by various fatty acids, fatty &cid derivatives and
synthetic compounds to varying extents. For relevant reviews about functions, '
physiological effects and pathophysiology, see: Berger, J. et al. , Annu. Rev. Med.,
2002, 53, 409-435; Wilson, T. et al., J. Med. Chem., 2000, 43 (&), 527-550; Kliewer, S.
et al., Recent Prog Horm Res., 2001, 56, 239-63, Moller, D.E. and Berger, J.P., Int J
Obes Relat Metab Disord., 2003, 27 Supp! 3, 17-21; Ram, V.J., Drugs Today, 2003,
39(8),609-32).

Among the three PPAR-isoforms the physiological functions of PPARdelta have: fong
remained an enigma. The first proposed pharmacological role for PPARdelta has been
the regulation of cholesterol homeostasis. It was shown that the somewhat selective
PPARdelta ligand L-165041 raises plasma cholesterol in a diabetic animal model
(Berger J. et al., J. Biol. Chem., 1998, 274, 6718-6725; Leibowitz M.D. et al., FEBS
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Lett., 2000, 473(3), 333-336). In obese, insulin resistant rhesus monkeys, the potent
and selective PPARdelta ligand GW501516 raises HDL-cholesterol, decreases plasma
LDL-cholesterol, triglycerides and insulin levels (Oliver, W. et al., Proc. Natl. Acad.
Sci., 2001, 98, 5306-5311). The dual PPARdelta/PPARalpha agonist YM-16638
significantly lowers plasma lipids in rhesus and cynomoigus monkeys (Goto, S. et al.,
Br. J. Pharm., 1996, 118, 174-178) and acts in a similar manner in two weeks clinical
trials in healthy volunteers (Shimokawa, T. et al., Drug Dev. Res., 1996, 38, 86-92).

More recent publications underline that PPARdelta is an important target for the
treatment of dyslipidemia, insulin resistance, type 2 diabetes, atherosclerosis and
syndrom X (Wang,Y-X. et al,, Cell, 2003, 113, 159-170; Luquet, S. et al., FASEB J.,
2003, 17, 209-226 ; Tanaka, T. et al., PNAS, 2003, 100, 15924-15929 ; Holst, D. et al.,
BioChem. Biophys. Acta, 2003, 1633, 43-50; Dressel, U. et al., Mol. Endocrin., 2003,
17, 2477-2493 ; Lee, C.H. et al., Science, 2003, 302, 453-457).

Besides its actions as a regulator of the lipid-, glucose- and cholesterol-metabolism
PPARdelta is known to play a role in embryonic development, implantation and bone
formation (Lim, H. and Dey, S.K., Trends Endocrinol Metab., 2000, 11(4),137-42; Ding,
N.Z. et al., Mol Reprod Dev., 2003, 66(3), 218-24; Mano, H. et al., J Biol Chem., 2000,
275(11), 8126-32).

Numerous publications demonstrate that PPARdelta is triggering proliferation and
differentiation of keratinocytes which points to its role in skin disorders and wound
healing (Di-Poi, N. et al., J Steroid Biochem Mol Biol., 2003, 85(2-5), 257-65; Tan, N.S.
et al., Am J Clin Demmatol., 2003,4(8), 523-30; Wahli, W., Swiss Med Wkly., 2002,
132(7-8),83-91).

PPARGdeita appears to be significantly expressed in the CNS; however much of its
function there still remains undiscovered. Of singular interest however, is the
discovery that PPARdelta was expressed in rodent oligodendrocytes, the major lipid
producing cells of the CNS (J. Granneman, et al., J. Neurosci. Res., 1998, 51, 563-
573). Moreover, it was also found that a PPARdelta selective agonist was found to
significantly increase oligodendroglial myelin gene expression and myelin sheath
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diameter in mouse cultures (I. Saluja et al., Glia, 2001, 33, 184-204). Thus,
PPARdelta activators may be of use for the treatment of demyelinating and
dysmyelinating diseases.

Demyelinating conditions are manifested in loss of myelin - the multiple dense layers of
lipids and protein which cover many nerve fibers. These layers are provided by
oligodendroglia in the central nervous system (CNS), and Schwann cells in the
peripheral nervous system (PNS). In patients with demyelinating conditions,
demyelination may be ireversible; it is usually accompanied or followed by axonal
degeneration, and often by cellular degeneration. Demyelination can occur as a jresuit
of neuronal damage or damage to the myelin itself - whether due to aberrant immune
responses, local injury, ischemia, metabolic disorders, toxic agents, or viral infections
(Prineas and McDonald, Demyelinating Diseases. In Greenfield's Neuropathology,
6.sup.th ed. (Edward Amold: New York, 1997) 813-811, Beers and Berkow, eds., The
Merck Manual of Diagnosis and Therapy, 17.sup.th ed. (Whitehouse Station, N.J.:
Merck Research Laboratories, 1999) 1299, 1437, 1473-76, 1483).

Central demyelination (demyelination of the CNS) occurs in several conditions, often of
uncertain etiology, that have come to be known as the primary demyelinating dizeases,
Of these, multiple sclerosis (MS) is the most prevalent. Other primary demyelinating
diseases include adrenoleukodystrophy (ALD), adrenomyeloneuropathy, AIDS-
vacuolar myelopathy, HTLV-associated myelopathy, Leber's hereditary optic atrophy,
progressive multifocal leukoencephalopathy (PML), subacute sclerosing
panencephalitis, Guillian-Barre syndromé and tropical spastic paraparesis. In addition,
there are acute conditions in which demyelination can occur in the CNS, e.g., acute
disseminated encephalomyelitis (ADEM) and acute viral encephalitis. Furthermore,
acute transverse myelitis, a syndrome in which an acute spinal cord transection of
unknown cause affects both gray and white matter in one or more adjacent thoracic
segments, can also result in demyelination. Also, disorders in which myelin forming
glial cells are damaged including spinal cord injuries, neuropathies and nerve injury.

The present invention relates to compounds of the formula | suitable for modulating the
activity of PPARs, especially the activity of PPARdelta and PPARalpha. Depending on
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the modulation profile, the compounds of the formula | are suitable for the treatment,

control and prophylaxis of the indications described hereinafter, and for a number of

other pharmaceutical applications connected thereto (see, for example, Berger, J., et
al., Annu. Rev. Med., 2002, 53, 409-435; Wilson, T. et al., J. Med. Chem., 2000, 43(4),
527-550; Kliewer, S. et al., Recent Prog Horm Res., 2001, 56, 239-63; Fruchart, J.C. et
al., 2001, Phamacological Research, 44(5), 345-52; Kersten, S. et al., Nature, 2000,
405, 421-424; Toma, 1.P. et al., Curr Opin Lipidol, 2001,12, 245-254).

Compounds of this type are particularly suitable for the treatment and/or prevention of;

1. - Disorders of fatty acid metabolism and glucose utilization disorders.
- Disorders in which insulin resistance is involved

2. Diabetes meliitus, especially type 2 diabetes, including the prevention of the
sequelae associated therewith.

Particular aspects in this connection are

hyperglycemia,

improvement in insulin resistance,

improvement in glucose tolerance,

protection of the pancreatic B cells

prevention of macro- and microvascular disorders

3. Dyslipidemias and their sequelae such as, for example, atherosclerosis, coronary
heart disease, cerebrovascular disorders etc, especially those (but not restricted
thereto) which are characterized by one or more of the following factors:

high plasma triglyceride concentrations, high postprandial plasma triglyceride
concentrations,

low HDL cholesterol concentrations

low ApoA lipoprotein concentrations

high LDL cholesterol concentrations

small dense LDL cholesterol particles
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high ApoB lipoprotein concentrations

. Various other conditions which may be associated with the metabolic syndrome,

such as:

obesity {(excess weight), including central obesity
thromboses, hypercoagulable and prothrombotic states (arterial and ventlaus)
high blood pressure

heart failure such as, for example (but not restricted thereto), following
myocardial infarction, hypertensive heart disease or cardiomyopathy

. Disorders or conditions in which inflammatory reactions are involved:

atherosclerosis such as, for example (but not restricted therefo), coronary
sclerosis including angina pectoris or myocardial infarction, stroke

vascular restenosis or reocclusion

chronic inflammatory bowel diseases such as, for example, Crohn's dise:ase
and ulcerative colitis

asthma

lupus erythematosus (LE) or inflammatory rheumatic disorders such as, for
example, rheumatoid arthritis |
other inflammatory siates

. Disorders of cell cycle or cell differentiation processes:

_adipose cell tumors

lipomatous carcinomas such as, for example, liposarcomas

solid tumors and neoplasms such as, for example (but not restricted thereto),
carcinomas of the gastrointestinal tract, of the liver, of the biliary tract and of the
pancreas, endocrine tumors, carcinomas of the lungs, of the kidneys and the
urinary tract, of the genital tract, prostate carcinomas etc

acute and chronic myeloproliferative disorders and lymphomas

angiogenesis

. Neurodegenerative diseases and/or demyelinating disorders of the centrafland

q.l
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peripheral nervous systems and/or neurological diseases involving neuroinflammatory

processes and/or other peripheral neuropathies:

Alzheimer’'s disease

multiple sclerosis

Parkinson's disease

adrenoleukodystrophy (ALD)
adrenomyeloneuropathy

AIDS-vacuolar myslopathy

HTLV-associated myelopathy

Leber's hereditary optic atrophy

progressive multifocal leukoencephalopathy (PML)
subacute sclerosing panencephalitis
Guillian-Barre syndrome

tropical spastic paraparesis

acute disseminated encephalomyelitis (ADEM)
acute viral encephalitis

acute transverse myelitis

spinal cord and brain trauma
Charcot-Marie-Tooth disease

8. Skin disorders and/or disorders of wound healing processes:

erythemato-squamous dermatoses such as, for example, psoriasis

acne vulgaris

other skin disorders and demmatological conditions which are modulated by
PPAR

eczemas and neurodermitis

demnatitis such as, for example, seborrheic dermatitis or photodermatitis
keratitis and keratoses such as, for example, seborrheic keratoses, senile
keratoses, actinic keratosis, photo-induced keratoses or keratosis follicularis
keloids and keloid prophylaxis

warts, including condylomata or condylomata acuminata

human papilloma viral (HPV) infections such as, for example, venereal
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papillomata, viral warts such as, for example, molluscum contagiosum,
leukoplakia

papular demmatoses such as, for example, Lichen planus

skin cancer such as, for example, basal-cell carcinomas, melanomas or
cutaneous T-cell ymphomas

localized benign epidermal tumors such as, for example, keratoderma,
epidermal naevi

chilblains

wound healing

9. Other disorders

high blood pressure

pancreatitis

syndrome X

polycystic ovary syndrome (PCOS)

asthma

osteoarthritis

lupus erythematosus (LE) or inflammatory rheumatic disorders such as, for
example, rheumatoid arthritis”

vasculitis

wasting {cachexia}

gout

ischemia/reperfusion syndrome

acute respiratory distress syndrome (ARDS)

Formulations

The amount of a compound of formula | necessary to achieve the desired biological
effect depends on a number of factors, for example the specific compound chosen, the
intended use, the mode of administration and the clinical condition of the patient. The
daily dose is generally in the range from 0.001 mg to 100 mg (typically from 0.01 mg to
50 mg) per day and per kilogram of bodyweight, for example 0.1-10 mg/kg/day. An

92
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intravenous dose may be, for example, in the range from 0.001 mg to 1.0 mg/kg, which
can suitably be administered as infusion of 10 ng to 100 ng per kilogram and per
minute. Suitable infusion solutions for these purposes may contain, for example, from
0.1 ng to 10 mg, typically from 1 ng to 10 mg, per milliliter. Single doses may contain,
for example, from 1 mg to 10 g of the active ingredient. Thus, ampules for injections
may contain, for example, from 1 mg to 100 mg, and single-dose formulations which
can be administered orally, such as, for example, capsules or tablets, may contain, for
example, from 0.05 to 1000 mg, typically from 0.5 to 600 mg. For the therapy of the
abovementioned conditions, the compounds of formula | may be used as the
compound itself, but they are preferably in the form of a pharmaceutical composition
with an acceptable carrier. The carrier must, of course, be acceptable in the sense that
it is compatible with the other ingredients of the composition and is not harmful for the
patient’s health. The carrier may be a solid or a liquid or both and is preferably
formulated with the compound as a single dose, for example as a tablet, which may
contain from 0.05% to 95% by weight of the active ingredient. Other pharmaceutically
active substances may likewise be present, including other compounds of formula |.
The pharmaceutical compositions of the invention can be produced by one of the
known pharmaceutical methods, which essentially consist of mixing the ingredients

" with pharmacologically acceptable carriers and/or excipients.

Pharmaceutical compositions of the invention are those suitable for oral, rectal, topical,
peroral (for example sublingual) and parenteral (for example subcutaneous,
intramuscular, intradermal or intravenous) administration, although the most suitable
mode of administration depends in each individual case on the nature and severity of
the condition to be treated and on the nature of the compound of formula | used in
each case. Coated formulations and coated slow-release formulations also belong
within the framework of the invention. Preference is given to acid- and gastric juice-
resistant formulations. Suitable coatings resistant to gastric juice comprise cellulose
acetate phthalate, polyvinyl acetate phthalate, hydroxypropylmethylcellulose phthalate
and anionic polymers of methaciylic acid and methyl methacrylate.
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Suitable pharmaceutical preparations for oral administration may be in the form of
separate units such as, for example, capsules, cachets, suckable tabiets or tablets,
each of which contain a defined amount of the compound of formula I; as powdérs or
granules, as solution or suspension in an aqueous or nonaqueous liquid; or as an oil-
in-water or water-in-oil emulsion. These compositions may, as already mentioned, be
prepared by any suitable phaﬁnaceutical method which includes a step in which the
active ingredient and the carrier (which may consist of one or more additional
ingredients) are brought into contact. The compositions are generally producediby
uniform and homogeneous mixing of the active ingredient with a liquid and/or finely
divided solid carrier, after which the product is shaped if necessary. Thus, for example,
a tablet can be produced by compressing or molding a powder or granules of the
compound, where appropriate with one or more additional ingredients. Compressed
tablets can be produced by tableting the compound in free-flowing form such as, for
example, a powder or granules, where appropriate mixed with a binder, glidant: inert
diluent and/or one (or more) surface-active/dispersing agent(s) in a suitable machine.
Molded tablets can be produced by molding the compound, which is in powder form
and is moistened with an inert liquid diluent, in a suitable machine.

Pharmaceutical compositions which are suitable for peroral (sublingual) administration
comprise suckable tablets which contain a compound of formula | with a flavoring,
normally sucrose and gum arabic or tragacanth, and pastilles which comprise the
compound in an inert base such as gelatin and glycerol or sucrose and gum arabic.

Pharmaceutical compositions suitable for parenteral administration comprise
preferably sterile aqueous preparations of a compound of formula 1, which are .
preferably isotonic with the blood of the intended recipient. These preparations are
preferably administered intravenously, although administration may also take flace by
subcutaneous, intramuscular or intradermal injection. These preparations can
preferably be produced by mixing the compound with water and making the rejulting
solution sterile and isotonic with blood. Injectable compositions of the inventior;
generally contain from 0.1 to 5% by weight of the active compound.

13
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Pharmaceutical compositions suitable for rectal administration are preferably in the
form of single-dose suppositories. These can be produced by mixing a compound of
the formula | with one or more conventional solid carriers, for example cocoa butter,
and shaping the resulting mixture.

Pharmaceutical compositions suitable for topical use on the skin are preferably in the
form of ointment, cream, {otion, paste, spray, aerosol or oil. Carriers which can be used
are petrolatum, lanolin, polyethylene glycols, alcohols and combinations of two or more
of these substances. The active ingredient is generally present in a concentration of
from 0.1 to 15% by weight of the composition, for example from 0.5 to 2%.

Transdermal administration is also possible. Phamaceutical compositions suitable for
transdermal uses can be in the form of single plasters which are suitable for long-term
close contact with the patient’s epidermis. Such plasters suitably contain the active
ingredient in an aqueous solution which is buffered where appropriate, dissolved
and/or dispersed in an adhesive or dispersed in a polymer. A suitable active ingredient
concentration is about 1% to 35%, preferably about 3% to 15%. A particular possibility
is for the active ingredient to be released by electrotransport or lontophoresis as
described, for example, in Pharmaceutical Research, 2(6). 318 (1986).

The compounds of the formula | are distinguished by favorable effects on metabolic
disorders. They beneficially influence lipid and sugar metabolism, in particular they
lower the triglyceride level and are suitable for the prevention and treatment of type Il
diabetes and atheriosclerosis and the diverse sequalae thereof.

Combinations with other medicaments

The compounds of the invention can be administered alone or in combination with one
or more further pharmacologically active substances which have, for example,
favorable effects on metabolic disturbances or disorders frequently associated
therewith. Examples of such medicaments are

1. medicaments which lower blood glucose, antidiabetics,
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active ingredients for the treatment of dyslipidemias,

antiatherosclerotic medicaments,

antiobesity agents,

antiinflammatory active ingredients

active ingredients for the treatment of malignant tumors

antithrombotic active ingredients

active ingredlents for the treatment of high blood pressure

active ingredients for the treatment of heart failure and

10. active ingredients for the treatment and/or prevention of complications cafaused
by diabetes or associated with diabetes. '

© ® Nk DN

They can be combined with the compounds of the invention of the formula { in
particular for a synergistic improvement in the effect. Administration of the active
ingredient combination can take place either by separate administration of the active
ingredients to the patient or in the form of combination products in which a plurality of
active ingredients are present in one pharmaceutical preparation.

Examples which may be mentioned are:
Antidiabetics

Suitable antidiabetics are disclosed for example in the Rote Liste 2001, chapter 12 or
in the USP Dictionary of USAN and International Drug Names, US Phamacopzia,
Rockville 2001. Antidiabetics include all insulins and insulin derivatives such as, for
example, Lantus® (see www.lantus.com) or Apidra®, and other fast-acting insulins (see
US 6,221,633), GLP-1 receptor modulators as described in WO 01/04146 or el'se. for
example, those disclosed in WO 98/08871 of Novo Nordisk A/S.

The orally effective hypoglycemic active ingredients include, preferably, sulfonylureas,
biguanides, meglitinides, oxadiazolidinediones’, thiazolidinediones, glucosidase
inhibitors, glucagon antagonists, GLP-1 agonists, DPP-1V inhibitors, potassiurri
channel openers such as, for example, those disclosed in WO 97/26265 and
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WO 99/03861, insulin sensitizers, inhibitors of liver enzymes involved in the stimulation
of gluconeogenesis and/or glycogenolysis, modulators of glucose uptake, compounds
which alter lipid metabolism and lead to a change in the blood lipid composition,
compounds which reduce food intake, PPAR and PXR modulators and active
ingredients which act on the ATP-dependent potassium channel of the beta cells.

in one embodiment of the invention, the compounds of the formula | are administered
in combination with insulin.

In one embodiment of the invention, the compounds of the formula | are administered
in combination with substances which influence hepatic glucose production such as,
for example, glycogen phosphorylase inhibitors (see: WO 01/94300, WO 02/096864,
WO 03/084923, WO 03/084922, WO 03/104188)

In one embodiment, the compounds of the formula | are administered in combination
with a suffonylurea such as, for example, tolbutamide, glibenclamide, glipizide or
glimepiride.

In one embodiment, the compounds of the formula | are administered in combination
with an active ingredient which acts on the ATP-dependent potassium channel of the
beta cells, such as, for example, tolbutamide, glibenclamide, glipizide, glimepiride or
repaglinide.

In one embodiment, the compounds of the formula | are administered in combination
with a biguanide such as, for example, metformin.

In a further embodiment, the compounds of the formula | are administered in
combination with a meglitinide such as, for example, repaglinide.

in one embodiment, the compounds of the formula | are administered in combination
with a thiazolidinedione such as, for example, ciglitazone, ploglitazone, rosiglitazone or
the compounds disclosed in WO 97/41097 of Dr. Reddy's Research Foundation, in
particular 5-[[4-[(3.4-dihydro-3-methyi-4-oxo-2-quinazolinylmethoxy]phenyljmethyl]-2,4-
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thiazolidinedione.

in one embodiment, the compounds of the formula | are administered in combination
with a DPPIV inhibitor as described, for example, in WO98/19998, W099/61431,
WQO99/67278, WOB8/672 79, WO01/72290, WO 02/38541, WO03/040174, in paiticular
P 93/01 (1-cyclopentyl-3-methyl-1-oxo-2-pentanammonium chloride), P-31/98, LAF237
(1-[2-{3-hydroxyadamant—1~ylamino)acetyl]pyrrolidine-2-(S)-carbonitrile), TS021 {(2S,
4S)-4-fluoro-1-{[(2-hydroxy-1,1-dimethylethyl)amino}-acetyl]pymrolidine-2-carbonitrile
monobenzenesulfonate).

In one embodiment of the invention, the compounds of the formula [ are administered
in combination with a PPARgamma agonist such as, for example, rosiglitazone,
pioglitazone.

In one embodiment, the compounds of the formula | are administered in combination
with compounds with an inhibitory effect on SGLT-1 and/or 2, as disclosed direcily or
indirectly for example in PCT/EP03/06841, PCT/EP03/13454 and PCT/EP03/134585.

In one embodiment, the compounds of the forrmula | are administered in combin::ation
with an a-glucosidase inhibitor such as, for example, miglitol or acarbose.

In one embodiment, the compounds of the formula | are administered in combination
with more than one of the aforementioned compounds, e.g. in combination with a
sulfonylurea and metformnin, a sulfonylurea and acarbose, repaglinide and metformin,
insulin and a sulfonylurea, insulin and metformin, insulin and troglitazone, insulin and
lovastatin, etc.
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Lipid modulators

In one embodiment of the invention, the compounds of the formula | are administered
in combination with an HMGCoA reductase inhibitor such as lovastatin, fluvastatin,
pravastatin, simvastatin, ivastatin, itavastatin, atorvastatin, rosuvastatin.

In one embodiment of the invention, the compounds of the formula | are administered
in combination with a bile acid reabsorption inhibitor (see, for example, US 6,245,744,
US 6,221,897, US 6,277,831, EP 0683 773, EP 0683 774).

in one embodiment of the invention, the compounds of the formula | are administered
in combination with a polymeric bile acid adsorbent such as, for example,
cholestyramine, colesevelam.

In one embodiment of the invention, the compounds of the formula | are administered
in combination with a cholesterol absorption inhibitor as described for example in
WO 0250027, or ezetimibe, tiqueside, pamaqueside.

In one embodiment of the invention, the compounds of the formula | are administered
in combination with an LDL receptor inducer (see, for example, US 6,342,512).

In one embodiment, the compounds of the formula | are administered in combination
with bulking agents, preferably insoluble bulking agents (see, for example,
carob/Caromax® (Zunft H J; et al., Carob pulp preparation for treatment of
hypercholesterolemia, ADVANCES IN THERAPY (2001 Sep-Oct), 18(5), 230-6.)
Caromax is a carob-containing product from Nutrinova, Nutrition Specialties & Food
Ingredients GmbH, Industriepark Hoechst, 65926 Frankfurt/Main)). Combination with
Caromax® is possible in one preparation or by separate administration of compounds
of the formula | and Caromax®. Caromax® can in this connection also be
administered in the form of food products such as, for example, in bakery products or
muesli bars.
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In one embodiment of the invention, the compounds of the formula | are administared
in combination with a PPARalpha agonist.

In one embodiment of the invention, the compounds of the formula | are administared
in combination with a mixed PPAR alpha/gasnma agonist such as, for example, AZ 242
(Tesaglitazar, (S)-3-(4-[2-(4-methanesulfonyloxyphenyl)ethoxy]lphenyl)-2-
ethoxypropionic acid), BMS 298585 (N-[(4-methoxyphenoxy)carbonyi]-N-[[4-[2-(5-
methyi-2-phenyl<4-oxazotyl}ethoxylphenyijm ethyllglycine) or as described in

WO 99/62872, WO 95/62871, WO 01/40171 , WO 01/40169, W096/38428,

WO 01/81327, WO 01/21602, WO 03/020269, WO 00/64888 or WO 00/64876.

In one embodiment of the invention, the compounds of the formula | are administered
in combination with a fibrate such as, for example, fenofibrate, gemfibrozil, clofibiate,
bezafibrate.

In one embodiment of the invention, the compounds of the formula | are administered
in combination with nicotinic acid or niacin.

In one embodiment of the invention, the compounds of the formula | are administered
in combination with a CETP inhibitor, e.g. CP- §29, 414 (torcetrapib).

In one embodiment of the invention, the compounds of the formula | are administered
in combination with an ACAT inhibitor.

In one embodiment of the invention, the compounds of the formula | are administ;ered
in combination with an MTP inhibitor such as, for example, implitapide.

in one embodiment of the invention, the compounds of the formula | are administered
in combination with an antioxidant. ,

In one embodiment of the invention, the compounds of the formula | are administered
in combination with a lipoprotein lipase inhib itor.
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In one embodiment of the invention, the compounds of the formula 1 are administered
in combination with an ATP citrate lyase inhibitor.

In one embodiment of the invention, the compounds of the formula | are administered
in combination with a squalene synthetase inhibitor.

In one embodiment of the invention, the compounds of the formula | are administered
in combination with a lipoprotein(a) antagonist.

Antiobesity agents

In one embodiment of the invention, the compoundss of the formula | are administered
in combination with a lipase inhibitor such as, for example, orlistat.

In one embodiment, the further active ingredient is fenfluramine or dexfenfluramine.

In another embodiment, the further active ingredient is sibutramine.

In a further embodiment, the compounds of the formula | are administered in
combination with CART modulators (see "Cocaine-aamphetamine-regulated transcript
influences energy metabolism, anxiety and gastric emptying in mice” Asakawa, A, et
al., M.: Hormone and Metabolic Research (2001), 3 3(9), 554-558), NPY antagonists,
e.g. naphthalene-1-sulfonic acid {4-[(4-aminoquinazolin-2-ylamino)methyl]-
cyclohexylmethyl}amide hydrochloride (CGP 71683.A)), MC4 agonists (e.g. 1-amino-
1,2,3,4-tetrahydronaphthalene-2-carboxylic acid [2-(3a-benzyl-2-methyl-3-oxo-
2,3,3a,4,6,7-hexahydropyrazolo[4,3-c]pyridin-5-yl }- 1 -(4-chlorophenyi)-2-oxoethyl}-
amide; (WO 01/91752)), orexin antagonists (e.g. 1-(2-methylbenzoxazol-6-y1)-3-
[1,5Inaphthyridin-4-ylurea hydrochloride (SB-334867-A)), H3 agonists (3-cyclohexyl-1-
(4,4-dimethyl-1,4,6,7-tetrahydroimidazo[4,5-c]pyridin-5-yl)propan-1-one oxalic acid salt
(WO 00/63208)); TNF agonists, CRF antagonists (e.g. [2-methyl-9-(2,4,6-
trimethylphenyl}-9H-1,3,9-triazafluoren-4-ylJdipropyl amine (WO 00/66585)), CRF BP
antagonists (e.g. urocortin), urocortin agonists, B3 agonists (e.g. 1-(4-chloro-3-
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methanesutfonyimethylphenyl)-2-{2-(2,3-dimethyl-1H-indol-6-yloxy)ethylamino}-ethanol
hydrochloride (WO 01/83451)), MSH (melanocyte-stimulating hormone) agonists,
CCK-A agonists (e.g. {2-[4-(4-chloro-2,5-dimethoxyphenyl}-5-(2-cyclohexyl-
ethyl)thiazole-2-ylcarbamoyl}-5,7-dimethylindol-1-yl}acetic acid trifluoroacetic acid salt
(WO 99/15525)), serotonin reuptake inhibitors (e.g. dexfenflLiramine), mixed
serotoninergic and noradrenergic compounds (e.g. WO 00/7 1549), SHT agonists e.g.
1-(3-ethylbenzofuran-7-yi)piperazine oxalic acid salt (WO 01/09111), bombesin
agonists, galanin antagonists, growth hormone (e.g. human growth hormone), growth
hormone-releasing compounds (6-benzyloxy-1-(2-diisopropylaminoethylmrbamo:yl)-
3,4-dihydro-1H-isoquinoline-2-carboxylic acid tertiary butyl ester (WO 01/85695))! TRH
agonists (see, for example, EP 0 462 884), uncoupling prote in 2 or 3 modulators, leptin
agonists (see, for example, Lee, Daniel W.; Leinung, Matthew C.; Rozhavskaya-Arena,
Marina; Grasso, Patricia. Leptin agonists as a potential approach to the treatmerit of
obesity. Drugs of the Future (2001), 26(8), 873-881), DA agonists (bromocriptiniz,
Doprexin), lipase/amylase inhibitors (e.g. WO 00/40569), PP AR modulators (e.g.

WO 00/78312), RXR modulators or TR-B agonists.

In one embodiment of the invention, the further active ingredient is leptin.

In one embodiment, the further active ingredient is dexamphietamine, amphetamine,
mazindole or phentermine.

In one embodiment, the compounds of the formula | are administered in combinzition
with medicaments having effects on the coronary circulation and the vascular system,
such as, for example, ACE Inhibitors (e.g. ramipril), medicarnents which act on the
angiotensin-renine system, calcium antagonists, beta blockers etc.

In one embodiment, the compounds of the formula | are administered in combination
with medicaments having an antiinflammatory effect.

I
In one embodiment, the compounds of the formula | are administered in combination
with medicaments which are employed for cancer therapy a nd cancer preventior;l.
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it will be appreciated that every suitable combination of the compounds of thhe Invention
with one or more of the aforementioned compounds and optionally one or more other
pharmacologically active substances is regarded as falling within the protec-tion
conferred by the present invention.

The activity of the compounds was tested as follows:
Determination of EC50 values of PPAR agonists in the cellular PPARallpha assay
Principle

The potency of substances which bind to human PPARalpha and activate it in an
agonistic manner is analyzed using a stably transfected HEK cell line (HEK= human
embryo kidney) which is referred to here as PPARalpha reporter cell line. it contains
two genetic elements, a luciferase reporter element (pdeltaM-GAL4-Luc-Ze o) and a
PPARalpha fusion protein (GR-GAL4-humanPPARalpha-LBD) which mediates
expression of the luciferase reporter element depending on a PPARalpha ligand. The
stably and constitutively expressed fusion protein GR-GAL4-humanPPARalpha-LBD
binds in the cell nucleus of the PPARalpha reporter cell line via the GAL4 p rotein
portion to the GAL4 DNA binding motifs 5"-upstream of the luciferase reporter element
which is stably integrated in the genome of the cell line. There is only weak expression
of the luciferase reporter gene in the absence of a PPARalpha ligand if fatty acid-
depleted fetal calf serum (cs-FCS) is used in the assay. PPARalpha ligands bind and
activate the PPARalpha fusion protein and thereby stimulate the expressior of the
luciferase reporter gene. The luciferase which is formed can be detected by, means of
chemiluminescence via an appropriate substrate.

Construction of the PPARalpha reporter cell line

The PPARalpha reporter cell line was prepared in two stages. Firstly, the luciferase
reporter element was constructed and stably transfected into HEK cells. Fo r this
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purpose, five binding sites of the yeast transcription factor GAL4 (Accession #
AF264724) were cloned in 5°-upstream of a 68 bp-long minimal MMTV pro moter
(Accession # V01175). The minimal MMTV promoter section contains a CCAAT box
and a TATA element in order to enable efficient transcription by RNA polyrmerase .
The cloning and sequencing of the GAL4-MMTYV construct took place in arsalogy io the
description of Sambrook J. et. al. (Molecular cloning, Cold Spring Harbor L_aboratory
Press, 1989). Then the complete Photinus pyralis gene (Accession # M156077) was
cloned in 3°-downstream of the GAL4-MMTV element. After sequencing, the lucifzrase
reporter element consisting of five GAL4 binding sites, MMTV promoter an d luciférase
gene was recloned into a plasmid which confers zeocin resistance in order- o obtain
the plasmid pdeltaM-GAL4-Luc-Zeo. This vector was transfected into HEK cells in
accordance with the statements in Ausubel, F.M. et al. (Current protocolsin mole;cular
biology, Vol. 1-3, John Wiley & Sons, Inc., 1995). Then zeocin-containing rnedium (0.5
mg/ml) was used to select a suitable stable cell clone which showed verylow bas:al
expression of the luceriferase gene.

In a second step, the PPARalpha fusion protein (GR—GAL4~humanPPARalpha—LE'BD_
was introduced into the stable cell clone described. For this purpose, initia 1ly the cDNA
coding for the N-terminal 76 amino acids of the glucocorticoid receptor (Accession #
P04 150) was linked to the cDNA section coding for amino acids 1-147 of the yeast
transcription facter GAL4 (Accession # P04386). The cDNA of the ligand-binding:
domain of the human PPARalpha receptor (amino acids S167-Y468; Accession #
S74349) was cloned in at the 3'-end of this GR-GAL4 construct. The fusion construct
prepared in this way (GR-GAL4-humanPPARalpha-LBD) was recloned into the
plasmid pcDNA3 (Invitrogen) in order to enable constitutive expression thexrein by the
cytomegalovirus promoter. This plasmid was linearized with a restriction e ndonuclease
and stably transfected into the previously described cell clone containing the luciferase
reporter element. The finished PPARalpha reporter cell line which contains a juciferase
reporter element and constitutively expresses the PPARalpha fusion proteein (GR+
GAL4-human PPARalpha-LBD) was isolated by selection with zeocin (0.5 mglml’,: and
G418 (0.5 mg/mi).
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Assay procedure

The activity of PPARalpha agonists is determined in a 3-day assay, which is described
below:

Day 1
The PPARalphareporter cell line is cultivated to 80% confluence in DMEM (# 41965-

039, Invitrogen) which is mixed with the following additions: 10% c¢s-FCS (fetal calf
serum; #SH-30068.03, Hyclone), 0.5 mg/ml zeocin (#R250-01, Invitrogen), 0.5 mg/ml
G418 (#10131-027, Invitrogen), 1% penicillin-streptomycin solution (#15140-122,
Invitrogen) and 2 mM L-glutamine (#25030-024, Invitrogen). The cultivation takes
place in standard cell culture bottles (# 353112, Becton Dickinson) in a cell culture
incubator at 37°C in the presence of 5% CO.. The 80%-confluent cells are washed
once with 15 m! of PBS (#14190-094, Invitrogen), treated with 3 ml of trypsin solution
(#25300-054, Invitrogen) at 37°C for 2 min, taken up in 5 ml of the DMEM described
and counted in a cell counter. After dilution to 500.000 cells/mi, 35,000 cells are
seeded in each well of a 96 well microtiter plate with a clear plastic base (#3610,
Coming Costar). The plates are incubated in the cell culture incubator at 37°C and 5%
CO, for 24 h.

Day2

PPARalpha agonists to be tested are dissoived in DMSO in a concentration of 10 mM.
This stock solution is diluted in DMEM (#41965-039, Invitrogen) which is mixed with
5% cs-FCS (#SH-30068.03, Hyclone), 2 mM L-glutamine (#25030-024, Invitrogen) and
the previously described antibiotics (zeocin, G418, penicillin and streptomycin).

Test substances are tested in 11 different concentrations in the range from 10 yM to
100 pM. More potent compounds are tested in concentration ranges from 1 pM to

10 pM or between 100 nM and 1 pM.

The medium of the PPARalpha reporter cell line seeded on day 1 is completely
removed by aspiration, and the test substances diluted in medium are immediately
added to the cells. The dilution and addition of the substances is carried out by a robot
(Beckman FX). The final volume of the test substances diluted in medium is 100 ul per
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well of a 96 well microtiter plate. The DMSO concentration in the assay is less than 0.1
% viv in order to avoid cytotoxic effects of the solvent.

Each plate was charged with a standard PPARalpha agonist, which was likewise
diluted in 11 different concentrations, in order to demonstrate the functioning of the
assay in each individual plate. The assay plates are incubated in an incubator at 37°C
and 5% CO; for 24 h.

Day3

The PPARalpha reporter cells treated with the test substances are removed from the
incubator, and the medium is aspirated off. The cells are lyzed by pipetting 50 i of
Bright Glo reagent (from Promega) into each well of a 96 well microtiter plate. Aftér
incubation at room temperature in the dark for 10 minutes, the microtiter plates are
measured in the luminometer (Trilux from Wallac). The measuring time for each vrell of
a microtiter plate is 1 sec.

Evaluation

The raw data from the luminometer are transferred into a Microsoft Excel file. Dos:;e-
effect plots and EC50 values of PPAR agonists are calculated using the XL.Fit
program as specified by the manufacturer (IDBS).

The PPARalpha EC50 values for the compounds of Examples 1 to 32 in this assay are
in the range from 100 nM to >10 yM. Compounds of the invention of the formula |
activate the PPARalpha receptor.

Determination of EC50 values of PPAR agonists in the cellular PPARdelta azsay

Principle

The potency of substances which bind to human PPARdelta and activate it in an |
agonistic manner is analyzed using a stably transfected HEK cell line (HEK= humian
embryo kidney) which is referred to here as PPARdelta reporter cell line. In analogy to
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the assay described for PPARalpha, the PPARdelta reporter cell line also contains two
genetic elements, a luciferase reporter element (pdeltaM-GAL4-Luc-Zeo) and a
PPARdelta fusion protein (GR-GAL4-humanPPARdelta-LBD) which mediates
expression of the iuciferase reporter element depending on a PPARdelta ligand. The
stably and constitutively expressed fusion protein GR-GAL4-humanPPARdelta-LBD
binds in the cell nucleus of the PPARdelta reporter cell line via the GAL4 protein
portion to the GAL4 DNA binding motifs 5°-upstream of the luciferase reporter element
which is stably integrated in the genome of the cell line. There is only little expression
of the luciferase reporter gene in the absence of a PPARdelta ligand if fatty acid-
depleted fetal calf serum (cs-FCS) is used in the assay. PPARdelta ligands bind and
activate the PPARdelta fusion protein and thereby stimulate expression of the
luciferase reporter gene. The luciferase which is formed can be detected by means of
chemiluminescence via an appropriate substrate.

Construction of the PPARdelta reporter cell line

The production of the stable PPARdelta reporter cell line is based on a stable HEK-cell
clone which was stably transfected with a luciferase reporter element. This step was
already described above in the section “construction of the PPARalpha reporter cell
line”. In a second step, the PPARdelta fusion protein (GR-GAL4-humanPPARdelta-
LBD was stably introduced into this cell clone. For this purpose, the cDNA coding for
the N-terminal 76 amino acids of the glucocorticoid receptor (Accession # P04150)
was linked to the cDNA section coding for amino acids 1-147 of the yeast transcription
factor GAL4 (Accession # P04386). The cDNA of the ligand-binding domain of the
human PPARdelta receptor (amino acids S139-Y441; Accession # L07592) was
cloned in at the 3'-end of this GR-GAL4 construct. The fusion construct prepared in
this way (GR-GAL4-humanPPARdelta-LBD) was recloned into the plasmid pcDNA3
(Invitrogen) in order to enable constitutive expression by the cytomegalovirus
promoter. This plasmid was linearized with a restriction endonuclease and stably
transfectad into the previously described cell clone containing the luciferase reporter
element. The resulting PPARdelta reporter cell line which contalns a luciferase reporter
element and constitutively expresses the PPARdelta fusion protein (GR-GAL4-human
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PPARdelta-LBD) was isolated by selection with zeocin (0.5 mg/ml) and G418
(0.5 mg/mil).

Assay procedure and evaluation

The activity of PPARdelta agonists is determined in a 3-day assay in exact analogy to
the procedure already described for the PPARalpha reporter cell line except that the
PPARdelta reporter cell line and a specific PPARdelta agonist was used as a staihdard
to control test efficacy.

PPARdelta EC50 values in the range from 0.2 nM to >10 pM were measured forthe
PPAR agonists of Examples 1 to 51 described in this application. Compounds of the
invention of the formula | activate the PPARdelta receptor. !
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7 - o) -CH2- cl H CH3-CH2-CH2-CH2- p-SF5
8 - o) -CH2- cl H CH3- p-SF5
9 - 0 |-CH2-CH2- cl H CH3-CH2-CH2-CH2- p-CF3
10 -CH2- (o] -CH2- Cl H CH3-CH2-CH2-CH2- p-CF3
11 - 0 -CH2- CH30- | H CH3- p-CF3
12 - o) -CH2- F H CH3-CH2-CH2-CH2- p-CF3
13 - ) -CH2- F F CH3-CH2-CH2-CH2- p-CF3
14 - s -CH2- H H CH3-CH2-CH2-CH2- p-CF3
15 - o) -CH2- cF3 | H CH3-CH2-CH2-CH2- p-CF3
18 - o) -CH2- CH3 | H GH3-CH2-CH2-CH2- p-CF3
17 - o) -CH2- Br H CH3-CH2-CH2-CH2- p-CF3
18 - ) -CHe- CH3O- | H CH3-CH2-CH2-CH2- p-CF3
19 - o) -CH2- cl H CH2=CH-CH2-CH2- p-CF3
20 - ) -CH2- ci H HO-CH2-CH2-CH2-CH2- p-CF3
2 | - o | -cHa Cl H HO-CH2-CH(OH)-CH2-CH2- | p-CF3
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22 - o -CH2- CN H CH3-CH2-CH2-CH2- p-CF3
23 - o] -CH2- CH3Ss- H CH3-CH2-CH2-CH2- p-CF3
24 - o} -CH2- CH38(C)- | H CH3-CH2-CH2-CH2- p-CF3
25 - 0 -CH2- CH3s(0)2-{ H CH3-CH2-CH2-CH2- p-CF3
26 - | $(O) -CH2- H H CH3-CH2-CH2-CH2- p-CF3
27 - |8(O)2| -CH2- H H CH3-CH2-CH2-CH2- p-CF3
28 rCH2- O -CH2- F H CH3-CH2-CH2-CH2- p-CF3
29 -CH2{ © -CH2- H H CH3- p-CF3
30 - (o) -CH2. Cl H CH3- p-Phenyl
31 - (o) -CH2- cl H CH3- p-OCH3
32 - O |-CH2-CH2- cl H CH3- p-SF5
33 - e) -CH2- Cl H CH3-0-CH2- p-CF3
34 - o) -CH2- ci H CH3-0-CH2-CH2-0O-CH2- p-CF3
35 - O -CH2- cl H CH3-CH2-0-CH2-CH2-O-CH2- | p-CF3
36 - o] -CH2- ¢ H CH3-0-CH2-CH2-CH2-0-CH2- | p-CF3
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7 o] -CH2- | N -CH3 H H CH3-0-CH2- p-OCH3
s 0 CH2- | N -CH3 H H CH3-0-CH2-CH2-0-CH2- p-OCH3
39 o] -CH2- | O -CH3 H H CH3-0-CH2- p-OCH3
40 o] CH2- | O -CH3 H H CH3-0-CH2-CH2-0-CH2- p-OCH3
a1 o] CH2- | O -CH3 H H CH3-CH2-O-CH2-CH2-O-CH2- | p-OCH3
42 o] CHz- | © «CH3 | H H CH3-0-CH2-CH2-CH2-0-CH2- | p-OCH3
43 o] CH2- | O -CH3 H| H CH3-CH2-0-CH2- p-OCH3
a4 0 CH2- | © -CH3 H H Ph-CH2-0-CH2- p-OCH3
45 o] -CH2- | N cl H H CH3-0-CH2- p-OCH3
46 o CH2- | N cl H| H CH3-0-CH2-CH2-O-CH2- p-OCH3
a7 o] CH2- | O cl H| H CH3-O-CH2- p-OCH3
48 0 CH2- | O cl H H CH3-0-CH2-CH2-CH2-O-CH2- | p-OCH3
49 0 CH2- | S CH30- | H| Br CH3- p-CF3

50 o] «CH2- | 8 cl H H Ph-CH2-O-CH2-CH2-CHz2- p-CF3

51 0 | -CHz- s cl H] H HO-CH2-CH2-CH2- p-CF3

3z .
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The potency of some of the described examples are indicated in the following table :

Example PEPCAslgalpha PPARdelta

(M) | EC50 (uM)

4 1.66 0.056
5 1.33 0.068
10 0.77 0.011
13 0.36 0.010
15 0.15 0.003
18 > 10 0.015
20 1.56 0.055
28 0.12 0.023
30 0.25 0.016
32 0.32 0.31
34 0.23 0.001
50 0.42 0.0007

Processes

The compounds of the general formula | according to the invention can be obtained as
outlined to the reaction schemes below:
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Process A
R4 1 RS
CN
Y= X+ QS‘V( base (R = habda)
- RE R \

or v,
Mitsunobu reacton conditions &w R4, &
(R = OH) 7 O\ JcH
RS Y X
RY A R3 R2

basa [R = hallde,

e, . e L .
“”'@i ‘_{;g‘ﬂu"’“ ‘@/L Fé‘ <1

RY AT B R2!

A compound of the general formula A-1 where Y is -OH or —SH and X, Z, R1, R2, R::3
and R4 are as defined is efther reacted with an halide of general formula A-2 where R
= halide and U, V, W, R5, R8 and R7 are as defined in the presence of a base as
cesium carbonate or sodium hydride in a solvent as dimethyHormamide or with an
alcohol of general formula A-2 where R = OH and U, V, W, R5, R6 and R7 are as
defined under Mitsunobu reaction conditions (triphenylphoshine,
diethylazodicarboxylate for instance) in an apolar solvent as dichloromethane to give a
compound of the general formula A-5. Alternatively the compound of general formula
A-5 can be obtained by reacting a compound of general formula A-3 where R= halid:,
Z =-CH2 and X, R1, R2, R3 and R4 are as defined with a compound of general
formuia A-4 where Y is -OH and U, V, W, R5, R6 and R7 are as defined in the
presence of a basa as sodium hydride in a solvent as dimethylformamide. f Y =S in
the compound of the general formula A-5 , the sulfur atom can be oxidized (Y = SO or
Y = 802) by methods known in the art, e.g with a oxidizing agent as meta-
chloroperbenzolc acid In an apolar solvent as dichloromethane. The compound of the
general formula A-5 is reacted with hydroxylamine hydrochloride in the presence of .‘a

P
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base as triethylamine in a solvent as tetrahydrofuran and methanol to obtain a
compound of the general formula A-6. A compound of the general fornula A-6 is
converted to the product of general formula A-7 by reaction with phenylchloroformate

in the presence of a base as pyridine and treating this intermediate with a base as 1,8-
5 diazabicyclo[5.4.0Jundec-7-ene in a solvent as acetonitrile.

Examples 1-9, 12-14, 28 — 32 and 45-48 were obtained according to process A.

Other compounds can be obtained accordingly or by known processes.
10

Process B
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A compound of the general formula B-1 where Y is —OH or ~SH and Z, R1, R2, B3 and
R4 are as defined is either reacted with a halide of general formula B-2 where R =
halide and U, V, W, R5, R6 and R7 are as defined in the presence of a base as cesium
carbonate or sodium hydride in a solvent as dimethylformamide or with an alcoh ol of
general formula B-2 where R= OH and U, V, W, R5, R6 and R7 are as defined vinder
Mitsunobu reaction conditions (triphenylphoshine, diethylazodicarboxylate) in an apolar
solvent as dichloromethane to give a compound of the general formula B-3. The
compound of general formuia B-3 is converted to the alcohol of general formula B4
upon treatment with a reducing agent as sodium borohydride in a solvent as
tetrahydrofuran. The alcohol of general formula B4 is reacted with methanesulfonyl
chloride in the presence of a base as triethylamine in a solvent as dichloromethane to
abtain the compound of general formula B-5. The compound of general fonmula B3-5 is
reacted with tetrabutylammonium cyanide in a solvent as acetonitrile to obtain the
compound of general formula B-6. A compound of the general formula B-6 is reacted
with hydroxylamine hydrochloride in the presence of a base as triethylamine in a
solvent as tetrahydrofuran and methanol to obtain a compound of the general formula
B-7. A compound of the general formula B-7 is converted to the product of general
formula B-8 by reaction with phenylchloroformate in the presence of a base as pyridine
and treating this intermediate with a base as 1,8-Diazabicyclo[5.4.0Jundec-7-eneiin a
solvent as acetonitrile. |

Example 10 was obtained according to process B.

Other compounds can be obtained accordingly or by known processes.

Process C
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& "
N‘Q/LU “(Y—:% § oy o= nuslophie - "‘ g o
R7 cA R3 R2 R7 c2 R3 R2
NH2-OH, NE13 w  LPrencorsioma, Pyine §"( wH
— G vzy__f%j_f m@l Y 'L
R S & R I K7 moR
c+

A compound of the general formula C-1where R1 =Fand U,V,W,Y, Z, R2, R3, R4,
R5, R6 and R7 are as defined is reacted with a nucleophile, e.g. sodium methylate, to
obtain a compound of the general formula C-2. A compound of the general formula C-2
is reacted with hydroxylamine hydrochloride i n the presence of a base as trliethylamine
in a solvent as tetrahydrofuran and methanol to obtain a compound of the general
formula C-3. A compound of the general formula C-3 is converted to the product of
general formula C-4 by reaction with phenyichloroformate in the presence of a base as

pyridine and treating this intermediate with a base as 1,8-Diazabicyclof5.4.0Jundec-7-
ene in a solvent as acetonitrile.

Example 11, 22 and 23 were obtained according to process C.

Other compounds can be obtained accordingly or by known processes.

Process D:
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Cs,C0, or NaH, DM F

Fém . VCL? WR {R= OH, SH) m‘©)’©§wvn4 ;1 N
i: D3 R3 R2

R7

NH,OH, NEt, 1. phenyichl aroformate, pyndme {

2. DBU, MeCN R4, 1 H 0

A compound of the general formula D-2 where Ris-OH or-SH and U, V, W, R5, R6
and R7 are as defined above is reacted with a fluoro-nitrile of general formula D-1
where R1, R2, R3 and R4 are as defined abov e in the presence of a base such as
5 cesium carbonate or sodium hydride in a solvent such as dimethylformamide to give a

compound of the general formula D-3 where U, V, W, R1, R2, R3, R4, R5, R6 and R7
are as defined. If Y = S in the compound of the general formula D-3, the sulfur atom
can be oxidized (Y = SO or Y = S02) by methods known in the art, e.g with a oxidizing
agent as meta-chloroperbenzoic acid in an apolar solvent as dichloromethane. As

10 described in process A, compound D-3 is treated with hydroxylamine hydrochloride in
the presence of a base such as triethylamine in a solvent as tetrahydrofuran .'elndlI
methanol to obtain a compound of the general formula D-4. Compound D-4 is
converted to the product of general foomula D-5 by reaction with phenylchloroformate
in the presence of a base such as pyridine and treating this intermediate with a base

15 such as 1,8-diazabicyclo[5.4.0Jundec-7-ene in a solvent as acetonitrile.

Examples 15-19, 37-44 and 50 were obtained according to process D.

Other compounds can be obtained accordingly or by known processes.
20

Process E:

This process is used for synthesizing the buildling block E-4 where U, V, R5, R6 and

25
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R7 are as defined above.

N(n-BuMCN NaOH
R7 S égns -
MeCN R7
R6

E-1 R6 E-2

O

U’CO—H BH3*THF ’C
Q)Q ) v
R7 R7

RE E-3 R6 E4

A halide of general formula E-1 where U, V, R5, R6 and R7 are a s defined above is
5 reacted with tetrabutylammonium cyanide in a solvent as acetonitrile to obtain a

compound of general formula E-2. This compound of general forrmula E-2 is
hydrolyzed with a base as sodium hydroxide to obtain the carboxoylic acid of general
formula E-3. The carboxylic acid of general formula E-3 Is reducexd with a reducing
agent ,e.g. borane, to the alcohol of general formula E-4.

10
Other compounds can be obtained accordingly or by known processes.

Pr cess F:

This process is used for synthesizing the building blocks F-5 and F-6 where R5, R6
16 and R7 are as defined above and U is S or O.
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R7 N R7 N
R6 F.5 R6 F-6
|

A 3-Oxo-butyric acid methyl- or ethyl ester of general formula F-1 where R5 is as
defined above is reacted with sulfuryl chloride to a chlorine substituted compound of

5 general formula F-2. This compound of general formula F-2 is reacted with a
benzamide or thiobenzamide of general formula F-3, where U is S or O and R7 and
R8 are as defined to obtain a phenylthiazole or phenyloxazole ester of general formula
F-4. The ester of general formula F-4 is reduced with a reducing agent ,e.g. lithium
aluminium hydride, to the alcohol of general formula F-5. The alcohol of general

0 formula F-5 is reacted with methanesulfonyl chloride in the presemnce of a base as
triethylamine in a solvent as dichloromethane to obtain the buildimg block of general
formula F-6, where R5, R6 and R7 are as defined above.

Other compounds can be obtained accordingly or by known processes.
15

Process G:

This process is used for synthesizing the building blocks G-4 whexre V =S or O and
R5, R6 and R7 are as defined above. |
20
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ol

R"=methyl or ethyl
Hal = CI, Br

T ‘““@**:

A halide of general formula G-1 where Hal = chlorine or bromine , R’= methyl or ethyl
and R5 is as defined above is reacted with a benzamide or thiobenzamide of general

5 formula G-2 where V=0 or S and R6 and R7 are as defined above to obtain an ester
of general formula G-3. The ester of general formula G-3 is reduced with a reducing
agent ,e.g. lithium aluminium hydride, to the alcohol of general formula G4.

Other compounds can be obtained accordingly or by known processes.

10
Process H'":
This process is used for syntheslzing the building block H-4 and H-5 in which R5, R8
and R7 are as defined above.
{
CHO \
\I'/H\RS + RS@/ -H_CI' \I\{ POCB __§_\
HO™ RT R6 o RS “
R R7
H-1 H-2 H-3 H-4
Nal
acetone \TC;
’ N |
R6
15 R7 H-5

1us 10/788,997 ; US 10/788,996 ; US 10/789,017
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In ethanol and using hydrogen chioride, compound H-1 where R5 is as defined above
is reacted with aldehyde H-2 in which R6 and R7 are as defined above, to give
compound #4-3.

Compound H-3 is heated to refiux in phosphoryl chloride, giving compound H-4. Tkis is
5 heated to reflux with sodium iodide in acetone. This gives compound H-5.

Other compounds can be obtained accordingly or by known processes.

Process |

‘0

O—H

-8
R4 R v Re R
7 —
RS RS
RT M rS R RY 2 rd R
L6
® R& R
_ m@IU{ ‘L&f“ oon__
R 13 RS R2
oFB °ﬁs |
v R R1
6{ 1 NH,OH, NEt, 6{ HH
qy@)\ v V\(Y—:?j—x'c" - v WY“ x—<l'rou
RY A RY s R R

R8
1. phenylchloroformate, pyndine R4 1
2 DBU, MaCN O—w H o
u ‘Y—z X—(\“ :.f
’ N
R7 ¢ R R

A compound of the general formula |-1 (which can be synthesized according to |

process A, B and D, where the substituent RS of building blocks A-2, B-2and D2 is -
15 CH2-OPG; synthesis of these building blocks Is described in process J and K ) where

X.Y,Z,W R1,R2, R3, R4, R6 and R7 are as defined and PG means a protecting
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group as for example a tetrahydropyranylether. The protecting group of the compo und
of the general formula I-1 is removed , in case PG is a tetrahydropyranylether for
example by treatment with an acid in polar solvent as methanol to obtain a compound
of general formula 1-2. The hydroxyl group of the compound of general formula |-2 is
converted into a leaving group (LG) for example a mesylate by treatment with
methanesulfonyichloride in the presence of a base as triethylamine in a solvent as
dichloromethane to obtain a compound of general formula 1-3. The compound of
general formula i-3 is reacted with an alcohol in the presence of a base as sodium
hydride to obtain a compound of general formula {-4, where the definition of ~CH2-0-
R8 is comprised in the definition of R5 as described. The compound of the general
formula |4 is reacted with hydroxylamine hydrochloride in the presence of a base as
triethylamine in a solvent as tetrahydrofuran and methanol to obtain a compound of the
general formula I-5. A compound of the general formula I-5 is converted to the product
of general formula 1-6 by reaction with phenylchloroformate in the presence of a base
as pyridine and treating this intermediate with a base as 1,8-diazabicyclo[5.4.0Jundec-
7-ene in a solvent as acetonitrile.

Examples 33-36 were obtained according to process |.

Other compounds can be obtained accordingly or by known processes.

Process J:

This process is used for synthesizing the building blocks A-2, B-2 and D-2 where R5 =
-CH2-OPG (PG = protecting group) ,Uis SorO, W =-CH2 , R=-OH or -Cl| and R6
and R7 are as defined above.



10

15

20

2%

WO 2005/097786 PCT/EP2005/002950
55
0 0
o\
R
—_— _\\
@r* Lol

42;\ LiAIH4
C @’L |
A2 (R=-OH)
B-2 (R = -OH) .
v
MsCl, NEL3
— . 4 N
R7 N org

D-2 (R=-OH)
A2(R=<L])

B-2 (R =N
D2 (R=-Cl)

A compound of the general formula J-1 (which can be synthesized according to
process F (J-1 is part of F-4)) where U is S or O, R’ is alkyl as methyl or ethyl, and R6
and R7 are as defined above is brominated upon treatment with N-bromosuccinimide
in an apolar solvent as tetrachloromethane to obtain a compound of general formiula J-
2. The bromide of general formula J-2 is converted into the alcohol of general formula
J-3 upon treatment with silver trifluoroacetate in a solvent as dimethylformamide and
subsequent heating of the resulting trifluoroacetate in a solvent as ethanol. The
hydroxyl group of the compound of general formula J-2 is protected for exampleias a
tetrahydropyranylether by treatment with 3,4-dihydro-2H-pyran in a solvent as
dichioromethane in the presence of an acid as pyridinium para-toluenesulfonate' to
obtain a compound of general formula J-4. The ester of the compound of general
formula J-4 is reduced with an agent as lithium aluminium hydride in a solvent as
tetrahydrofuran to obtain the compound of general formula A-2, B-2 or D-2, where R is
OH. The hydroxylic group can be converted into a chlorine by treatment with
methanesulfonylchloride in the presence of a base as triethylamine in a solventias

dichloromethane to obtain a compound of general formula A-2, B-2 or D-2, where R is
Cl.
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Other compounds can be obtained accordingly or by known processes.

Process K:

5 This process is used for synthesizing the building blocks A-2, B-2 and D-2 where R5 =
-CH2-OPG (PG = protecting group) , Vis N and U is O, W = -CH2- , R =-OH or -CI
and R6 and R7 are as defined above.

ha(oa«:n Ifo PPh3, I2, NE13
"+ R7

O 4]

0, 0,
R nes ®°
\ CH, ‘@) - h’o\ Y
-E | ~H
Re

RB K5

MsCl, NER3 {\

RS A2 R=.C)
B2 (R=-Cl)
D-2 (R =-Cl)

10 Methyl 2-diazo-3-oxobutanoate (R’= Me) or Ethyl-2-diazo-3-oxobutanoate (R'= Et) is
reacted with a benzamide of general formula K-1, where R6 and R7 are as defined
abov in the presence of dirhodium tetraacetate in an apolar solvent as 1,2-
dichloroethane to obtain a compound of general formula K-2. The compound of
general formula K-2 is cyclized to obtain a compound of general formula K-3 upon

15 treatment with triphenylphosphine and iodine in an apolar solvent as dichloromethane.
The compound of the general formula K-3 is brominated upon treatment with N-
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bromosuccinimide in an apolar solvent as tetrachioromethane to obtain a compouind of
general formula K-4. The bromide of general formula K4 is converted into the alcohol
of general formula K-5 upon treatment with sitver trifluoroacetate in a solvent as
dimethylformamide and subsequent heating of the resulting trifluoroacetate in a solvent
as ethanol. The hydroxyl group of the compound of general formula K-5 is protected
for example as a tetrahydropyranylether by treatment with 3,4-dihydro-2H-pyran in a
solvent as dichloromethane in the presence of an acid as pyridinium para-
toluenesulfonate to obtain a compound of general formula K-6. The ester of the .
compound of general formula K-6 is reduced with a reducing agent as lithium
aluminium hydride in a solvent as tetrahydrofuran to obtain the compound of general
formula A-2, B-2 or D-2, where R is OH. The hydroxylic group can be convertediinto a
chlorine by treatment with methanesulfonyichloride in the presence of a base as
triethylamine in a solvent as dichloromethane to obtain a compound of general formula
A-2, B-2 or D-2, where R is Cl.

List of abbreviation:

Ac acetyl

Bn benzyl

iBu isobutyl !
tBu tert-Butyl |
BuLi n-butyllithium

Bz benzoyl

Cy cyclohexyl

DCI Direct chemical ionization (MS)
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DCM
DMAP
DMF
DMSO
EE

eq
ESI
FG
Hal -
HPLC
LC-MS
LG

Me
MS
MsCI
NBS

NMR

Pd/C

PG

dichloromethane
N,N-dimethylaminopyridine
N,N-dimethyiformamide
dimethylsuifoxide

ethyl acetate

equivalents

electronspray-lonisation (MS)

Leaving group

halogen

High performance liquid chromatography
liquid chromatography coupled with mass-spectroscopy
Leaving Group

methyl

mass-spectroscopy
Methansulfonylchloride
N-bromosuccinimide

Nuclear magnetic resonance

para

palladium on carbon

Protecting Group
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iPr isopropyl
nPr n-propyi
Rf retention time (TLC)
tert Tertiary
TLC Thin layer chromatography

Further compounds of the formula | can be prepared correspondingly or by known
processes.

The experimental procedures for preparing the examples mentioned above are
described below:

Building block synthesis according to process F:

4-Butyl-5-chloromethyl-2-{4-triflu oromethyl-phenvl}-thiazole

30
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0
s02Ci2
v\i/ﬁ\ o/\ /\/U\IJ\O/\
Cl
NH,
F
LiAIH4
F
. "
F
cl
FN
MsCl \N

F
F F
F F

4-Butvi-2<{4-trifluoromethvi-phenyl)-thiazol-5- carboxylic acid methyl ester

Q

5 5.0 g 3-Oxo-heptanoic acid methyl ester were dissolved in 80 ml dry dichloromethane
and 2.82 ml sulfurylchioride were added. The reaction mixture was stirred at room
temperature for 30 minutes. 20 ml of water were added and the reaction mixture
extracted five times with portions of 30 ml of dichloromethane. The combined organic
extracts were washed with water and saturated NaHCO3 solution and brine and dried

10  over MgSO4. The solvent was removed under reduced pressure to obtain 6.0 g 2-
Chiloro-3-oxo-heptanoic acid methyl ester as raw material. This material was used
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without further purification. 6.0 g 2-Chloro-3-oxo-heptanocic acid methyl ester were:
dissolved in 50 ml ethanol and 6.4 g 4-(Triflucromethyl)thiobenzamide were added.
The reaction mixture was heated under reflux overnight. The solvent was removed
under reduced pressure and the residue purified by chromatography with the eluent n-
heptane:ethyl acetate = 100:1 => 60:1. This gives 7.4 g 4-Butyl-2-(4-trifluoromethyl-
phenyl)-thiazol-5- carboxylic acid methyl ester as yellow oil. '
C16H16F3NO2S (343.37), MS(ESI): 344.1 (M+H™"), Rf(n-heptane: ethyl acetate =4:1)
=0.62.

[4-Butyl-2-(4-triftuoromethyl-phenyi)-thiazole-5-yll-methanol

OH
N\ A\
3 — {\
F ,
F

_F

F7l F
1.2 g lithium aluminium hydride was dissolved in 100 ml dry tetrahydrofuran. 5.3 g 4-
Butyl-2(4-trifluormethyl-phenyl)-thiazol-5- carboxylic acid methyl ester, dissolved in
100 m! tetrahydrofuran, were added. The reaction mixture was stirred at room
temperature over a period of one hour, then 50 ml saturated ammonium chloridz
solution and 50 ml of a 1 molar hydrochloric acid solution were added. The reaction
mixture was extracted five times with portions of 60 m! of ethyl acetate. The cornbined
organic layers were dried over MgS0O4 and the solvent removed under reduced
pressure to provide 4.6 g [4-Butyl-2-(4-trifluoromethyl-phenyl)-thiazole-5-yi}-methanol
as a yellow oil , which solidified upon standing at room temperature. |
C15H16F3NOS (315.36), MS(ESI): 316.4 (M+H").

4-Butyl-5-chloromethyl-2-(4-trifluoromethyl-phenytHhiazole

F

OH
Cl
N .
N
F
- F
F
F i

7
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1.0 g [4-Butyl-2-(4-trifluoromethyi-phenyl}-thiazole-5-yi]-methanol were dissolved in 50
ml dichloromethane, 0.88 ml triethylamine and 0.39 ml methanesulfonyl chloride were
added. The reaction mixture was stirred at room temperature for a period of three
hours then 100 ml of dichloromethane were added and the reaction mixture washed
with 50 ml of saturated NaHCO3 solution , water and brine. The organic layer was
dried over MgS04 and the solvent removed under reduced pressure. This provided 1.0
g 4-Butyl-5-chloromethyl-2-(4-trifluoromethyl-phenyl)-thiazole as yellow oil.
C15H15CIF3NS (333.81), MS(ESI): 334.3 (M+H").

[4-But-3-enyl-2-(4-trifluoromethyl-phenyl}-thiazol-5-vil-methanol

According fo the method described for [4-butyl-2-(4-trifluoromethyl-phenyf)-thiazole-5-
yil-methanol, [4-but-3-enyl-2-(4-trifluoromethyl-phenyi)-thiazol-5-yi]-methanol was
obtained from 3-oxo-hept-6-enoic acid ethyl ester and 4-(trifluoro)thiobenzamide.
C15H14F3NOS (313.34), MS(ESI): 312 (M-H").

4-(3-Benzyloxy-propyl}-2-{4-triflucromethyl-phenvi}-thiazol-5-yil-methanol
OH

TN
=N

O
F

According to the method described for [4-butyl-2-(4-trifluoromethyl-phenyl)-thiazole-5-
ylJ-methanol, [4-(3-benzyloxy-propyl)-2-(4-triflucromethyl-phenyl}-thiazol-5-yi}-methanol
was obtained from the known 6-benzyloxy-3-oxo-hexanoic acid methyl ester and 4-
(trifluoro)thiobenzamide.

C21H20F3NO2S (407.45), MS(ESI): 408 (M+H*).
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4-Butvi-5-chloromethvi-2-{4-pentafluocrosulfanvi-phenyi }-thiazole
Cl

F’%\F
According to the method described for 4-butyl-5-chloromethyl-2-(4-trifluoromethyl-
phenyl}-thiazole,4-butyl-5-chloromethyl-2-(4-pentaflucrosulfanyl-phenyl)-thiazole' was
obtained from commercially available 3-Oxo-heptanoic acid methyl ester and 4-
(pentafluorosulfanyi)thiobenzamide.

C14H15CIF5NS2 (391.86), MS (ESI): 392.3 (M+H").

5-Chloromethyl-4-methyl-2-(4- pentafluorosulfany! -phenyl)}-thiazole

o
-
=N

Ey

YF
F
According to the method described for 4-buty|-5-chloromethy|-2-(4-triﬂuorometh'yl—
phenyl}-thiazole,5-chioromethyl-4-methyl-2-(4- pentafluorosulfany! -phenyi)-thia:'ole
was obtained from commercially available Ethyl 2-Chloroacetoacstate and 4-
(pentafluorosulfanyl)thiobenzamide .
C11HICIFSNS2 (349.77), MS (ESI): 350.4 (M+H").

2-(4-Methoxy-phenvi)-4-methyl-oxazole-5-carboxylic acid ethyl ester

J@ﬂ Adon — Qﬁi"

40.0 g 4-Methoxybenzamide was dissolved in 400 m! ethanol. The mixture was
warmed to 50°C and 48.8 ml ethyl-2-chloroacetoacetate was added in one portion. The
resulting mixture was refluxed for four days. The reaction mixture was cooled and the

|
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solvent removed under reduced pressure. The resulting residue was purified by flash
chromatography on silica gel to obtain 23.5 g 2-(4-Methoxy-phenyl)}-4-methyl-oxazole-
S-carboxylic acid ethyl ester as a solid .

C14H15NO4 (261.28), MS(ESI): 262.1 (M+H").

Building block synthesis according to process E:

2-14-Butyl-2-(4-triflucromethyl-phenyl)-thiazol-5-yl]-ethanol

cl

N(nEBSu)CN
MeCN

NaOH

F
F F

F F o-H
COOH
VXQA\N BH3'THF N
. F.
1 F

4-Butyl-2-(4-trifluoromethvi-phenyl -thiiazol-5-yil-acetonitrile

N{nBuMCN $
MeCN

F
F F
3.0g 4-Butyl-5-chloromethyl-2-(4-triffuoromethyl-phenyl)}-thiazole were dissolved in 50
mi acetonitrile. To this solution was added 2.89g tetrabutylammoniumcyanide. The
reaction mixture was stirred at room temperature for thirty minutes. Then a mixture of
saturated NaHCO3 solution, ice and ethyl acetate was added. The aqueous phase
was separated and extracted three tinmes with portions of 30 ml ethylacetate. The
combined organic layers were washed with ice cold water and brine and dried over
MgSO04. The solvent was removed in vacuo. The residue was purified by flash
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chromatography with the eluent n-heptane:ethyl acetate = 5:1 to provide 1.1 g [4-Eutyl-
2-(4-trifluoromethyl-phenyl}-thiazol-5-yl]-acetonitrile as oil.

C16H15F3N2S (324.37), MS (ESI): 325.3 (M+H"), Rf(n-heptane: ethyl acetate = 4:1)
=0.32. |

[4-Butyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-vi]-acetic acid

CN COOH
4 A\ NaOH " \
N N
F F
F F
F F

1.1 g [4-Butyl-2-(4-trifluoromethyl-phenyi)-thiazol-5-yl]-acetonitrile were dissolvediin a
mixture of 1 ml water and 6 ml isopropanol. 1.36g Sodium hydroxide were added and
the mixture heated to 100°C. After three hours the cooled reaction mixture was
neutralized with concentrated hydrochloric acid and extracted three times with pcrtions
of 50 ml ethyl acetate. The combined organic extracts were dried over MgS0O4 and the
solvent was removed in vacuo to provide 1.15 g crude [4-Butyl-2-(4-trifluoromethyl-

phenyl)-thiazol-5-yl}-acetic acid as brown oil. This material was used without
purification.
C16H16F3NO2S (343.37), MS (ESI): 344.4 (M+H").

2-[4-Butyl-2- 4-trrﬂuorometh -phenyl }thiazol-5-yil-ethanol

PENE S

1.15 g crude [4—BuM-Z-(tl-tnﬂuoromethyl-phenyl)—th|azol-5-yl]-acet|c acid were
dissolved in 50 ml tetrahydrofuran and cooled in an ice bath to 0°C. At0°C 9.3 ml 1 M
solution of borane tetrahydrofuran complex were added. The reaction mixture was
warmed to 55°C and stirred for one hour at this temperature. The reaction mixture was
cooled in an ice bath and 50 ml water was added. The organic layer was added. The

T
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tetrahydrofuran was removed in vacuo and the residus extracted three times with
portions of 80 mi ethyl acetate. The combined organic layers were washed with brine,
dried over MgS0O4 and the solvent removed in vacu o to provide 1.1 g crude 2-[4-Butyl-
2-{4-trifluoromethyl-phenyi}-thiazol-5-yf]-ethanol as brown oil. This material was used
without purification.

C16H18F3NOS (329.39), MS (ESI): 330.4 (M+H").

Building block synthesis according to process G:

2-[5-Methyi-2-{4-pentafiluorosulfanyl-phenyl}-thiazol—4-yi]-ethanol

OH 15002 NH, P4S10 NH
N X - ’
~ ~
F, e 2.NH3 5§ <

\ ot
FF s
\i)ol\
o’
& 7 \ S \
<\ LIAHA g
F °\ F N OH
F’?\ F:§
F F \F

4-Pentafluorosulfanyl-benzamide
0
OH 1.s0CR NH,
Fh Fh
. S
F’F\ 2. NH3 [
FF

20 g 4-Pentafluorosulfanyl-benzoic acid were refluxed in 300 ml thionyl chloride for
three hours. The thionylchloride was removed underr reduced pressure, the resuiting
residue was dissolved in 100 ml tetrahydrofuran. This solution was added dropwise to
80 ml of a concentrated ammonia solution. The sol vent was removed in vacuo and
resulfing residue was dissolved in 300 ml water and extracted three times with portions
of 250 ml ethyl acetate. The combined organic laye rs were dried over MgSO4 and the
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solvent was removed in vacuo to provide 24.5 g 4-Pentafluorosulfanyl-benzamide as a
yellow solid. This material was used without purification.

C7HBF5NOS (247.19), MS(ESI): 248 (M+H™).

4-Pentafluorosulfanyl-thiobenzamide

o
P4510
{ /©)L Wa—s E NH,
F;\ F
F F\ Ff'ls\
.FF FF

9 g Phosphorpentasuifide were dissolved in 300 ml toluene . 16.8 g NaHCO3 weré
added and the mixture refluxed for thirty minutes. Then 25.2 g 4-pentafluorosulfgnyl-
benzamide , dissolved in 200 ml toluene, were added and the reaction mixture was
stired at 90°C for three hours. The solvent was removed in vacuo and the resulting
residue was dissolved in 300 ml brine and extracted three times with portions of 250 ml
dichlormethane. The combined organic layers were dried owver MgSO4 and the solvent |
was removed in vacuo to provide 17.4 g 4-pentafluorosulfanyl-thiobenzamide asia
yellow solid.

C7HBF5NS2 (263.25), MS(ESI): 264 (M+H"),

5-Methvyl-2-(4-pentaflucrosulfanyl-phenyi}-thiazol-4-vil-acetic acid ethyl ester

0 57N
—
NH, Ve N o
F\.‘ Br F\-\ o ,
F \ F’? \ N

0 g 4-Pentafluorosulfanyl-thiobenzamide and 9.93 g 4-bromo-3-oxo-pentanoic acid
methyl ester were dissolved in 30 mt acetone and refluxed for one hour. The cooled
reaction mixture was diluted by adding 250 ml ethylacetate and washed three tiines
with saturated NaHCO3 solution. The organic layer was dri ed over MgSO4 and the

solvent was removed in vacuo. The residue was purified by flash chromatography with
the eluent n-heptane:ethyl acetate = 5:1 to provide 4.5 g [5-Methyl-2-(4-
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pentafluorosulfanyl-phenyl)-thiazol-4-yl]l-acetic acid ethyl ester as an oil which solidified
upon standing.

C13H12F5N02S2 (373.37), MS(ESI): 374 (M+H").
2-[5-Methyl-2-(4-pentafluorosulfanyl-phenvi)-thiazol-4-vil-ethanol

oMo o

\

¥

458 mg Lithium aluminium hydside were suspended in 100 ml dry tetrahydrofuran and
cooled in an ice bath. To this ice cooled suspension were added 4.5 g g [5-Methyl-2-
(4-pentafluorosulfanyl-phenyl)-thiazol-4-yl]-acetic acid ethyl ester , dissolved in 50 m|
tetrahydrofuran. The reaction mixture was stirred for one hour. Then 300 ml ethyl
acetate and 20 ml saturated NH4Cl solution were added. The organic layer was
separated. The aqueous phase was extracted three times with portions of 50 ml ethyl
actetate. The combined organic layers were dried over MgS0O4 and the solvent was
removed in vacuo. The residue was purified by flash chromatography with the eluent n-
heptane:ethyl acetate = 2:1 1o provide 1.44 g 2-[5-methyl-2-(4-pentafiuorosulfanyl-
phenyl)-thiazol-4-yl}-ethanol as an oil which solidified upon standing.

C12H12F5NOS2 (345.36), MS(ESI): 346 (M+H"),

Building block synthesis according to process H:

4-lodomethyl-2-{4-methoxvphenyl)-5-methyloxazole
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I/ﬁ\ ) \o/(:r cm—iu- ,@i;\{_
"

. oo ‘\g__\ Nal, scelone ’é-\
~o0 ?
2-(4-Methoxy-phenvl)-4,6-dimethvi-oxazole 3-oxide

e L
Ho ™ ~o %‘
7

50.6 g of Diacetylmonoxime and 66.7 ml of 4-methoxy-benzaldehyde are added to 100
ml of glacial acetic acid, and HCI gas is introduced for 30 minutes, with ice-cooling.

The product is precipitated as the hydrochloride by addition of methyl tert-butyl ether
and filtered off with suction, and the precipitate is washed with methyl teri-butyi etlier.
The precipitate is suspended in water and the pH is made alkaline using ammonia.

The mixture is extracted three times with in each case 200 ml of dichioromethane, the
combined organic phases are dried over MgSO4 and the solvent is then removed,
under reduced pressure. This gives 82.1 g of 2-(4-methoxy-phenyl)4,5-dimethyl-
oxazole 3-oxide as a white solid. C12H13NO3 (219.24), MS(ESI) = 220 (M+H").

4-Chloromethyi-2-(4-methoxy-phenvl}5-methyl-oxazole

82 g of 2-(4-Methoxy-phenyl)-4,5-dimethyl-oxazole 3-oxide are dissolved in 400 ral of
chloroform, 37.4 m! of phosphorus oxychloride are added and the mixture is, undisr

T
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reflux, heated at the boil for 30 minutes. The reaction mixture is cooled to 0°C, the pH
is made slighfly alkaline using ammonia and the mixture is extracted three times with in
each case 100 m! of ethyl acetate. The combined organic phases are washed with
water and dried over MgS04, and the solvent then removed under reduced pressur-e.
The residue is purified on silica gel using the mobile phase n-heptane:ethyl acetate =
80:1 => 5:1. This gives 46.3 g of 4-chloromethyl-2-(4-methoxy-phenyl}-5-methyl-
oxazole as a yellow solid. C12H12CINO2 (237.69), MS(ESI) = 238 (M+H"), Rf(n-
heptane:ethyl acetats) = 7:3) = 0.45.

4-lodomethyi-2-(4-methoxyphenyl}-5-methyloxazole

:\ﬁj 8
N T " /©/L\“N |
\o o

|
Together with 37.7 g of sodium iodide, 19.9 g of 4-chloromethyl-2-(4-methoxy-phen yl)-
5-methyl-oxazole are, in 300 ml of acetone, heated at the boil under reflux for 2 hours.
After cooling of the reaction mixture, the solvent was removed under reduced pressure
and the residue dissolved in 300 mi of methyl tert-butyl ether, the mixture is washed
three times with saturated Na2S203 solution and dried over MgSO4, and the solve nt
is then removed under reduced pressure. This gives 49.8 g of 4-lodomethyl-2-(4-
methoxyphenyl}-5-methyloxazole as a light-brown solid.
C12H12INO2 (329.14), MS(ESI):330 (M+H+).

4-lodomethyl-5-methvi-2-p-biphenyloxazole
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Analogously to the building block synthesis of of 4-lodomethyl-2-(4-methoxyphenyi)-5-
methyloxazole, diacetylmonoxime and p-biphenylcarbaldehyde gave 4-iodomethyl.-5-
methyl-2-p-biphenyloxazole.

C12H12INO (375.21), MS(ESI): 376 (M+H").

Building block synthesis according to process J:

[2-(4-Methoxy-phenyl)-4-(tetrahydro-pyran-2-yloxymethyi)-oxazol-5-yi]-methanol gnd 5-
chloromethyl-2-(4-methoxy-phenyi}4-(tetrahydro-pyran-2-yloxymethyl)}-oxazole

Seal Sonl

f Q
° o
1. OCF3
e, Lo Qo
Joal |

~

0

2 ©

o
LiAlH4 MsCl, NEt3 o)

:/@i‘} © ——O/'E%_\c:

4-Bromomethyl-2-{4-methoxy-phenvl}-oxazole-5-carboxylic acid ethyl ester

"1’%—(0 NBS :r%_{
LT T o

46
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To a boiling solution of 23.5 g 2-(4-methoxy-phenyl)}-4-methyl-oxazole-5-carboxylic
acid ethyl ester in 250 ml tetrachloro-methane were added portionwise a mixture of
5.92 g 2,2’-azobis(2-methylpropionitrile) and 19.3 g N-bromosuccinimde. The reaction
mixture was refluxed for seven hours. The cooled reaction mixture was filtered over a
celite pad and the solvent removed in vacuo to obtain 30.7 g of crude 4-bromomethyl-
2-(4-methoxy-phenyl)-oxazole-5-carboxylic acid ethyl ester. The materal was used
without further purification in the next step.

C14H14BrNO4 (340.18), MS(ESI): 340.0 and 342.0 (M+H"), Rf(ethyl acetate:n-
heptane = 7:3) = 0.43).

4-Hydroxymethyl-2-(4-methoxy-phenyl}-oxazole-5-carboxylic acid ethyl ester

A

o

Br.
1.) Ag(OCF3)2
o) 2.) Ethanol, reflux
“1%—( N’%_(P
(o) o) |
fondk fonll
S
O \0 <
30.7 g of crude 4-Bromomethyl-2-{4-methoxy-phenyl)-oxazole-5-carboxylic acid ethyl
ester were dissolved in 170 mi dry dimethyiformamide. 29.95 g Silver trifluoroacetate

were added and the mixture was stired at room temperature overnight. 100 ml brine
were added and the mixture was stirred for one hour, The reaction mixture was filtered

through a pad of celite, the solvent removed in vacuo and the resulting residue
dissolved in 200 ml ethanol. The mixture was heated to reflux for three hours. Then the
solvent was removed in vacuo and the residue dissolved in water and extracted five
times with ethyl acetate. The combined organic layers were dried over MgS04, the
solvent removed in vacuo and the residue purified by flash chromatography on silica
gel (eluting with n-heptane:ethyl acetate = 5:1 => ethylacetate) to obtain 17.8 g 4-
Hydroxymethyl-2-(4-methoxy-phenyl}-oxazole-5-carboxylic acid ethyl ester as a solid.
C14H15NOS5 (277.28), MS(ESI): 278.1 (M+H"), Rf(ethyl acetate:n-heptane = 1:2) =
0.11).

2-(4-Methoxy-phen tetrahydro- n-2-vloxymeth xazole-5-carboxylic acid
ethyl ester
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Iy Q
0 Q . p-T8OH o

10.0 g 4-Hydroxymethyl-2-(4-methoxy-phenyl}-oxazole-5-carboxylic acid ethyl estiar
were dissolved in 85 mi dichloromethane. 4.0 ml 3,4-dihydro-2H-pyran and 1.85 mg
pyridinium p-foluenesulfonate were added and the reaction mixture stirred at room
temperature ovemight. The solvent was removed in vacuo and the residue purified by
flash chromatography on silica gel (eluting with n-heptane:ethyl acetate = 4:1 => 1:1)
to obtain 12.3 g 2-(4-Methoxy-phenyl}-4-(tetrahydro-pyran-2-yloxymethyl}-oxazole-5-
carboxylic acid ethyl ester as an oil. '
C19H23NO6 (361.40), MS(ESI): 362.2 (M+H"), 278.2 (M-THP+H+), Rf(ethyl acetate:n-
heptane = 1:1) = 0.56).

[2-(4-Methoxy-phenyl}-4-(tetrahydro-pyran-2-yloxymethwi}-oxazol-5-yl]-methanol

To a cooled suspension of 2.73 g lithium aluminium hydride in 180 ml tetrahydrofuran
a solution of 12.3 g 2-(4-methoxy-phenyl)}4-(tetrahydro-pyran-2-yloxymethyl}-oxizole-
5-carboxylic acid ethyl ester in 120 ml tetrahydrofuran were added at 0°C. The ice
bath was removed and the reaction mixture stirred at room temperature for one nour.
The reaction mixture was cooled in an ice bath again and 100 ml ethyl acetate were
added followed by the addition of 300 ml methyl-tert.-butyl ether. Then a solution of
10.92 g sodium hydroxide in 12.3 m! water was added. Solid precipitates was fitiered
off throuph a plug of celite. The filtrate was dried over MgS04 and then the solvent
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was removed in vacuo to obtain 11.8 g [2-(4-methoxy-phenyl}4-(tetrahydro-pyran-2-
yloxymethyi)-oxazol-5-yf}-methanol as a solid.

C17H21NOS5 (319.36), MS(ESI): 320.2 (M+H"), Rf(ethyl acetate:n-heptane = 1:1) =
0.18).

5-Chloromethvi-2-{4-metho. henyl}-4-(tetrahydro-pyran-2-yloxymeth Xazole

2.0 g [2+(4-Methoxy-phenyl}-4-(tetrahydro-pyran-2-yloxymethyl}-oxazol-5-yl]-methanol
were dissolved in 30 ml dichloromethane and cooled in an ice bath. 0.88 mi
triethylamine were added, followed by the addition of 0.49 ml methanesulfonyichloride.
The ice bath was removed and the resulting mixture stirred at room temperature over
night. The reaction mixture was then washed with water and brine, dried over MgSO4
and the solvent removed in vacuo to obtain 2.5 g of 5-chloromethyl-2-(4-methoxy-
phenyl}4-(tetrahydro-pyran-2-yloxymethyl)-oxazole as an oil which was used without
further purification.

C17H20CINO4 (337.81), MS(ESI): 338.2 (M+H*), Rf(ethy] acetate:n-heptane = 1:1) =
0.42).

Building block synthesis according to process K:
-(4-Methoxy-phenvi)-5-({tetrahydro-pyran-2-yloxymethyl}-oxazol-4-yi]-methano! and

methanesulfonic acid 2-(4-methoxy-phenyl}-5-(tetrahydro-pyran-2-yvioxymethvi}-oxazol-
4- yimethyl ester
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1.) Ag(OCF3)2 o [ ) .pTsoH 0

2.) Ethanol, reflux 0 N o
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2-{4-Methoxy-benzoylamino}-3-oxo-butyric acid ethyl ester
o]
Rh2(OAc)4 o
/ﬁ\'(ﬁ\ S I:I’H I:‘
(2] + ~ H O
~o H 0 7

A solution of 12.1 g ethyl-2-diazo-3-oxobutanoate? in 100 ml 1,2-dichloroethane was
added dropwise over 5 hours to a boiling solution of 9.0 g 4-methoxybenzamide and
1.05 g rhodium(ll) acetate dimer in 200 ml dry 1,2-dichloroethane. The mixture was

2 5.Chem.Soc., Perkin Trans. 1, 1998, 591-600.
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refluxed for thirty minutes, allowed to cool, evaporated in vacuo and purified by flash
chromatography on silica gel to obtain 11.3 g 2-{4-Methoxy-benzoylamino)-3-oxo-
butyric acid ethyl ester.

C14H17NO5 (279.30), MS(ESI): 280.2 (M+H"), Rf(ethyl acetate:n-heptane = 1:1) =
0.32).

2-(4-Methoxy-phenvi)}-5-methvl-oxazole-4-carboxylic acid ethyl ester

0 A 0
N PPh3, &2, NEI3 S
\0 H (:)7 \O 6

23.2 mil Triethylamine and a solution of 11.3 g 2-(4-methoxy-benzoylamino)-3-oxo-
butyric acid ethyl ester in 200 mi dichloromethane were added sequentiaily to a sfirred
solution of 20.5 g iodine and 21.2 g triphenylphosphin in 500 mi dry dichloromethane.
The reaction mixture was stirred at room temperature ovemnight. The solvent was

evaporated in vacuo and the resulting residue purified by flash chromatography on
silica gel to obtain 6.0 g 2-{4-methoxy-phenyl}-5-methyl-oxazole-4-carboxylic acid ethyl
ester as pale yellow solid.

C14H15N04 (261.28), MS(ESI): 262.2 (M+H"), Rf(ethyl acetate:n-heptane = 2:1) =
0.31).

5-Bromomethyl-2-(4-methoxy-phenyl)-oxazole-4-carboxylic acid ethyl ester
Br.

o O
N <°

0
N o)

\0 <

To a boiling solution of 6.0 g 2-(4-methoxy-phenyl)-5-methyl-oxazole-4-carboxylic acid

ethyl ester in 100 ml tetrachloro-methane were added portionwise a mixture of 1.51 g

2,2’-azobis(2-methylpropionitrile) and 4.9 g N-bromosuccinimde. The reaction mixture

~o

was refluxed for three hours. The cooled reaction mixture was filtered over a celite pad
and the solvent removed in vacuo to obtain 10.6 g of crude 5-bromomethyl-2-(4-
methoxy-phenyl)-oxazole-4-carboxylic acid ethyl ester, which contains to some extend
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the dibrominated byproduct. The material was used without further purification in'the
next step.

C14H14BrNO4 (340.18), MS(ESI): 340.0 and 342.0 (M+H"), Rf(ethyl acetate:n-
heptane = 2:1) = 0.27).

5-Hydroxymethvi-2-(4-methoxy-phenyl}-oxazole-4-carboxylic acid ethyl ester

: !
0 OCF3
@/1%4 pem. oA p
=N
- ¢ \o,l@i ¢

8.0 g 5-Bromomethyl-2-(4-methoxy-phenyl}-oxazole-4-carboxylic acid ethyl ester were
dissolved in 50 ml dry dimethylformamide. 7.8 g Silver trifluoroacetate were addad and
the mixture was stirred at room temperature for two hours. 30 ml brine were added and
the mixture was stirred for two hours. The reaction mixture was filtered through a pad
of celite, the solvent removed in vacuo and the resulting residue dissolved in 200 ml
ethanol. The mixture was heated to reflux for three hours. Then the solvent was
removed in vacuo and the residue dissolved in water and extracted five times with

ethy! acetate. The combined organic layers were dried over MgSO4, the solvent
removed in vacuo and the residue purified by flash chromatography on silica gel
(eluting with n-heptane:ethyl acetate = 2:3 => ethylacetate) to obtain 4.8 g 5-
hydroxymethyl-2-(4-methoxy-phenyl)-oxazole-4-carboxylic acid ethyl ester as a'solid.
C14H15NO5 (277.28), MS(ESI): 278.1 (M+H"), Rf(ethyl acetate:n-heptane = 1:2) =
0.09).

2-(4-Methoxy-phenyl)-5-(tetrahydro-pyran-2-yloxymethyl)-oxazole-4-carboxylic 'acid
ethyl ester

Lo ©
<

A O , p-TsOH
O’L" ¢ ;
~o =N
~o

g9
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4.8 g 5-Hydroxymethyi-2-(4-methoxy-phenyl}-oxazole-4-carboxylic acid ethyi ester
were dissolved in 75 ml dichloromethane. 1.9 ml 3,4-dihydro-2H-pyran and 870 mg
pyridinium p-toluenesulfonate were added and the reaction mixture stirred at room
temperature over night. The solvent was removed in vacuo and the residue purified by
flash chromatography on silica gel (eluting with n-heptane:ethyl acetate = 3:1 => 1:1)
to obtain 5.3 g 2-(4-methoxy-phenyl)-5-(tetrahydro-pyran-2-yloxymethyl)}-oxazole-4-
carboxylic acid ethyl ester,

C19H23NO6 (361.40), MS(ESI): 362.2 (M+H"), 278.1 (M-THP+H+).

?2-{4-Methoxy-phenvi)-5-(tetrahydro-pyran-2-yloxymethyl }-oxazol-4-vil-methanol

o)
Lo ™
O N - .
- 4 ~ %
o

5.3 g 2-(4-Methoxy-phenyl)-5-(tetrahydro-pyran-2-yloxymethyl)}-oxazole-4-carboxylic
acid ethyl ester were dissolved in 100 mi tetrahydrofuran and cooled in an ice bath.
21.8 mi of a one molar solution of lithium aluminium hydride in tetrahydrofuran were
added. The cooling bath was removed and the reaction mixture stirred at room
temperature for thirty minutes. The reaction mixture was cooled in an ice bath again
and sequentially added 6 ml water, 12 ml 15% NaOH and 18 mil water. After being
stirred for one hour at room temperature the reaction mixture was filtered over a pad of
celite and washed with ethyl acetate. The filtrate was dried over MgSO4 and the
solvent was removed in vacuo and the residue purified by flash chromatography on
silica gel (eluting with n-heptane:ethyl acetate = 6:4 => 9:1 => ethyl acetate } to obtain
3.0 g [2-(4-Methoxy-phenyl)-5-(tetrahydro-pyran-2-yloxymethyl}-oxazol-4-yl]-methanol.
C17H21NO5 (319.36), MS(ESI): 320.2 (M+H").

Methanesulfonic acid 2-(4-methoxy-phenvl)-5-(tetrah ydro-pyran-2-ylo ethyl)-oxazol-

4- yimethyl ester
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0,44 g [2-{4-Methoxy-phenyl)-5-(tetrahydro-pyran-2-yloxymethyl)-oxazol-4-yl}-
methanol were dissolved in 30 ml dichloromethane and cooled in an ice bath. 0.29 m!
triethylamine were added, followed by the addition of 0.13 ml methanesulfonylchloride.
The reaction mixture was stirred at 0°C for one hour then the ice bath was removed
and the resulting mixture stirred at room temperature for an additional hour. The
reaction mixture was then washed with water and brine, dried over MgS0O4 and the
solvent removed in vacuo to obtain 0,55 mg of methanesulfonic acid 2-(4-methoxy-
phenyl)-5-(tetrahydro-pyran-2-yloxymethyl)-oxazol-4- yimethyl ester as an oil which
was used without further purification.

C18H23NO7S (397.45), MS(ESI): 398.2 (M+H").
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Example 1
3-{2-Fluoro-4-[4-methyl-2-(4-trifluoromethyl-phenvi }-thiazole-5-yimethoxvl-phen H-

[1,2 4]oxadiazole-5-one

’g_( BH3'T|-|F MsCl, NEt3 GN

E F

F
F F Cs2C03, DMF

N
l‘g_'\ N’\gj
VH/@/L\s O—Q—GN NH2-OH, NEt3 a/Ej/ﬁ\s-; c,_<';>_<Nl-l
F F N—OH
1 F 1 . H
2 8
]

1.Phenykhiorofornate, Pyridme \ f
2. DBU, MeCN F N

F
Example 1

[4-Methyl-2-(4-trifluoromethyl-phenyl)}-thiazole-5-yl}-methanol

’i’sg_{o BH3*THF bi’g\\

Q R
F H F H
F

F FF

10.0 g of 4-Methyl-2-(4-triflucromethyl-phenyl)-thiazole-5-carboxylic acid were
dissolved in 50 m! tetrah ydrofuran under an atmosphere of argon. 69.7 ml of boran-
tetrahydrofuran complex (1 molar solution in tetrahydrofuran) was added and the
mixture refluxed for three hours. Water was added to the cooled reaction mixture and
the solvent removed in vacuo. The residue was extracted five times with 50 ml pottions
of ethyl acetate. The combined extracts were dried over MgS0O4. The solvent was
removed in vacuo to obtain 9.3 g of [4-Methyl-2-(4-trifiucromethyl-phenyi)-thiazole-5-
yi}-methanol as a yellow solid.

C12H10F3NOS (273.28), MS(ESI): 274.2 (M+H"), Rf = 0.21 (n-heptane: ethyl acetate
=2:1).
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5-Chloromethyi-4-methyl-2-(4-trifluoromethyl-phenyl}-thiazole

e

3.0 g of [4-Methyl-2{4-trifluoromethyl-phenyl)-thiazole-5-yl]-methano! were dissolved in
50 ml dichloromethane, 3.0 mi of triethylamine were added followed by the addition of
1.36 ml of methanesulfonyichloride. The reaction mixture was stirred at room .
temperature for two hours. 100 ml dichloromethane were added and the mixture

washed with saturated sodium hydrogen carbonate solution, water and brine. Th
organic layer was dried over MgS04. The solvent was removed in vacuo to obtain 3.3
g of crude 5-Chloromethyl-4-methyl-2-(4-trifluoromethyl-phenyl}-thiazole as a brown
oil. '
C12HSYCIF3NS (291.72), MS(ESI): 292.2 (M+H").

2-Fluoro-4-[4-methyi-2-(4-trifluoromethyl-phen -thiazole-5-vlmethoxv]-benzor'ﬁt_rile

oY o

Cs2C03, DMF
560 mg of 5-Chloromethyl-4-methyl-2-(4-trifluoromethyl-phenyl)-thiazole were

" dissolved in 10 ml dimethylformamide. 1.2 g of cesium carbonate and 395 mg 2~

Fluoro-4-hydroxybenzonitrile was added and the mixture was stirred at room
temperature for three hours. Then 50 ml of methyl-tert-butylether was added , the
mixture washed with brine and dried over MgS04. The solvent was removed in,vacuo.
The resulting crude materia! was purified by reversed phase HPLC to obtain 153 mg of
2-Fluoro-4-[4-methyl-2-{4-trifluoromethyl-phenyl)-thiazole-5-yimethoxy]- benzonitrile as
amorphous lyophilisate.

C19H12F4N20S (392.38), MS(ESH): 393.1 (M+H").

2-Fluoro-N-hydroxy-4-[4-methyl-2-(4-trifluoromethyl-phenyl)}-thiazole-5-yimethoxyl-

benzamidine



10

15

20

25

WO 2005/097786 PCT/EP2005/002950

82

ohae == oy,

153 mg of 2-Fluoro-4-[4-methyl-2-(4-trifluoromethyl-phenyl)}-thiazole-5-ylmethoxy]-
benzonitrile were dissolved in a mixture of 1 ml tetrahydrofuran and 2 ml methanol.
265 mg hydroxylamine hydrochloriﬁe was added followed by the addition of 0.5 mi
triethylamine. The reaction mixture was stirred at 60°C for twenty hours. The solvents
were removed in vacuo and the resulting residue poured into water and extracted five
times with ethylacetate. The combined organic extracts were washed with brine, dried
over MgSO4 and the solvent was evaporated in vacuo fo obtain 138 mg of 2-Fluoro-
N-hydroxy-4-[4-methyi-2-(4-triflucromethyl- phenyl)-thiazole-5-yimethoxy}- benzamidine
as crude material.

C19H15F4N302S (425.41), MS(ESI): 426.1 (M+H").

34{2-Fluoro-4-][4-methvl-2-(4-trifluoromethyl-phenyl}-thiazole-5-yimethoxyl-phenvi}-4H-
1.2 4Joxadiazole-5-one

§jo-Q—(‘ " 'f§~_\ ) ~°
: o e, g
F
F Example 1

138 mg of 2-Fluoro-N-hydroxy-4-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazole-5-
yimethoxy]- benzamidine were dissolved in 2 ml dichloromethane. 35 yi pyridine and

53 pl phenyichloroformate were added and the mixture sfirred at room temperature for
thirty minutes. The mixture was diluted by the addition of 20 mi! ethyl acetate, washed
with brine and dried over MgS04. The sclvent was evaporated in vacuo. The resulting
residue was dissolved in 2 ml acetonitriie and 105 yl 1,8-Diazabicycio[5.4.0Jundec-7-
ene was added. The mixture was stired at room temperature for 10 minutes. The
mixture was evaporated in vacuo and the resulting crude material was purified by
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reversed phase HPLC to obtain 70 mg 3-{2-FIuoro-4—[4—methyl-2-(4—tr'rﬂuoromethyi—
phenyl)-thiazole-5-yimethoxy]-phenyl}-4H- [1,2,4]oxadiazole-5-one as an amorphous
lyophilisate.

C20H13F4N303S (451.40), MS(ESI): 452.1 (M+H").

Example 2

3-{4-[4-Methyl-2-(4-trifluoromethyl-phenyi }thiazole-5-yl methoxy]-phenyl}-4H-
[1.2.4loxadiazole-5-one

O

&N"(
£

According to the method described in Example 1 3-{4~[4-Methyl-2-(4-triflucromethyl-
phenyl)-thiazole-5-yimethoxy]-phenyl}4H- [1,2,4]oxadiazole-5-one was obtained from
5-Chloromethyl-4-methyl-2-(4-trifluoromethyl-phenyl)}-thiazole and commercially
available 4-Hydroxy-benzonitrile .

C20H14F3N303S (433.41), MS (ESI): 434.3 (M+H").

Example 3
3-{3-Methoxy-4-[4-methyl-2-(4-trifluoromethyl-phenyi}-t hiazole-5-yimethoxy]-phenyl}-
4H- [1,2 4loxadiazole-5-one

ﬁﬁ_\ LU
SO DY
N -0
F (o]
F \
According to the method described in Example 1 3-{3—Methoxy-4-[4-methyl-2-(4-

trifluoromethyl-phenyl)-thiazole-5-yimethoxy]-phenyl}-4 H- [1,2,4Joxadiazole-5-one was
obtained from 5-Chloromethyl-4-methyl-2-(4-trifluoromethyl-phenyl)-thiazole and

commercially availabie 4-Hydroxy-3-methoxy-benzonitrile.
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C21H16F3N304S (463.44), MS(ES!): 464.2 (M+H").

Example 4
3-{2-Chloro-4-[4-methyl-2{4-irifluoromethyl-phenyl }-thiazole-5-vimethoxyl-phenyl}-4H-

[1.2.4]oxadiazole-5-0ne
'?‘ﬁ—\ K
i\/@/L Ty
N-Q
Fy P

According to the method described in Example 1 3-{2-Chloro—4-[4-methyi-2-(4-
trifluoromethyl-phenyl)}-thiazole-5-yimethoxy]-phenyl}-4H- [1,2 ,4]oxadiazole-5-one was
obtained from 5-Chloromethyl-4-methyl-2-(4-trifluoromethyl-phenyl)-thiazole and
commercially available 2-Chloro-4-hydroxy-benzonitrile.

C20H13CIF3N303S (467.86), MS(ESI): 468.2 (M+H").

[1,2,4]oxadiazole~-5-one

N N\ }1
F

According to the method described in Example 1 3-{4-[4-Methyl-2-(4-trifluoromethyi-
phenyl)-thiazole-5-yimethylsulfanyl}-phenyl}4H- [1.2,4Joxadia zole-5-one was obtained
from 5-Chloromethyl-4-methyl-2-(4-triflucromethyl-phenyl)-thiazole and commercially
available 4-Mercapto-benzonitrile.

C20H14F3N302S2 (449.48), MS(ESI): 450.2 (M+H").
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Example 6
3{4-[4-Butyvi-2-(4-trifluoromethyi-phenyl }-thiazole-5-yimethoxyl-2-chloro-phen vil-4 H-

[1,2.4loxadiazole-5-one
H

N-fo
. °_Q:6N.o
;/OA "
F
F

According to the method described in Example 1  3-{4-[4-Butyl-2-(4-trifluoronnethyl-
phenyl)-thiazole-5-yimethoxyl-2-chloro-phenyl}-4H- [1,2,4Joxadiazole-5-one was
obtained from 4-Butyl-5-chloromethyl-2-(4-triflucromethyl-phenyl)}-thiazole and
commercially available 2-Chloro-4-hydroxy-benzonitrile. -
C23H19CIF3N303S (509.94), MS(ESI): 510.3 (M+H")

Example 7 !
3-{4-14-Butyt-2-(4-pentafluorosulfanyl-phenyl}-thiazole-5-yimethoxyl-2-chloro- phenyl}-
4H- [1,2 4loxadiazole-5-one

According to the method described in Example 1 3<{4-[4-Butyl-2-(4-
pentaflucrosulfanyl-phenyl}-thiazole-5-yimethoxy]-2-chloro-phenyi}-4H-
[1,2,4]oxadiazole-5-0ne was obtained from 4-Butyl-5-chloromethyl-2-(4-
pentafluorosulfanyl -phenyl)-thiazole and commercially available 2-Chloro-4—hyd_: roxy-
benzonitrile.

C22H19CIF5N30382 (567.4), MS(ESI): 568.1 (M+H")

33
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Example 8
3-{2-Chloro-4-[4-methyi-2-(4-pentafluorosulfanyl-phenvi}-thiazole-5-yvimetho.

phenyi}=4H- [1,2 4loxadiazole-5-one

F‘SDJ\ ;\g\\ Q_(‘Efo

FF a

According to the method described in Example 1 3-{2-Chloro-4-[4-methyl-2-(4-
pentafluorosulfanyl -phenyl)-thiazole-5-ylmethoxyl-phenyl}-4H- [1,2,4]oxadiazole-5-one
was obtained from 5-Chloromethyl-4-methyl-2-(4- pentafluorosulfanyl -phenyli)-thiazole
and commercially available 2-Chloro-4-hydroxy-benzonitrile.

C19H13CIF5N303S2 (525.91), MS(ESI): 526.0 (M+H").

Example 9
3-{4-{2-[4-Butyl-2-(4-triftuoromethyi-phenyl)-thiazol-5-vil-ethoxy}-2-chloro-phenyi }4H-
[1.2.4]loxadiazol-5-one

4-{2-[4-Butyl-2-(4-trifluoromethyl-phenyl}-thiazol-5-vil-ethoxy}-2-chloro- ben=onitrile

{C
8 +

F

. cl

F

To an iced cooled solution of 1.1 g 2-[4-Butyl-2-(4-trifluoromethyl-phenyl)-th iazol-5-yi]-
ethanol dissolved in 50 mi dichloromethane were added 0.56 g commerciall y available
2-Chloro-4-hydroxybenzonitrile and 0.95 g triphenylphosphine. To this solution was
added dropwise 0.57 ml Diethylazodicarboxylate. The cooling bath was remeoved and
reaction mixture stirred at room temperature for six hours. The solvent was removed in
vacuo and the residue purified by RP-HPLC to provide 400 mg 4-{2-[4-Butyl-2-(4-
trifluoromethyl-phenyl)-thiazol-5-yl]-ethoxy}-2-chloro- benzonitrile as lyophilisate.




10

18

WO 2005/697786 PCT/EP2005/002930

87

C23H20CIF3N20S (464.94), MS(ESI): 465.2 (M+H").

3-(44{2-[4-Butyl-2-(4-trifluoromethyl-phenyl}-thiazol-5-yll-ethoxy}-2-chloro-phenyl)<}H-
[1,2.4]oxadiazol-5-0ne

"
N
FOH

According to the method described in Example 1 3-(4-{2-[4-Butyl-2-(4-trifluoromethyl-
phenyl)-thiazol-5-yi]-ethoxy}-2-chloro-phenyl)-4H- [1,2,4]oxadiazol-5-one was obtained
from 4-{2-{4-Butyl-2-(4-trifluoromethyl-phenyt)-thiazol-5-yl]-ethoxy}-2-chloro-
benzonitrile.

C24H21CIF3N303S (523.97), MS(ESI): 524.3 (M+H").

Example 10
3{4-[4-Butyl-2-(4-triflucromethyi-phenyl)-thiazol-5-yimethoxyl-2-chloro-benzyi}-4H-

[1.2.4]oxadiazol-5-one

A
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’d Cs2C03, DMF Y@,l{
s g+ H—O—Q—(
F

- X@I(@

F

\ Vs {;/— : ]]
JBpCN XQ/[:‘( ’ NH2-OH, NE3 s
MeCN F

F

1.Phenyichloroformate, Pyridne
— Xgi :\< g 'S=o

Example 10

4-[4-Butyl-2-(4-trifluorometh thiazol-5-yimethoxy]-2-chloro- benzaldehyde

N
1 ) NN
&Y + o O cs2c03, DMF s 0
F 3 H F H
F “ F a

5 3.2 g 4-Butyl-5-chloromethyl-2-(4-trifluoromethyl-phenyi}-thiazole and 1.5 g 2-Chloro4-
hydroxybenzaldehyde were dissolved in 150 ml dimethylformamide. 4.7g
cesiumcarbonate were added and the reaction mixture stirred at room temperature for
four hours. The reaction mixture was then diluted by adding 300 ml ethyl acetate and
washed three times with 50 ml water, saturated NaHCO3 solution and brine. The

10 organic layer was dried over MgS0O4 and the solvent removed in vacuo to provide 3.0

g 4-[4-Butyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-ylmethoxyl-2-chloro- benzaldehyde
as oil.
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C22H19CIF3NO2S (453.91), MS(ESI): 454.4 (M+H"), Rf(n-heptane: ethyl acetate =
4:1) = 0.63.

4-[4-Butvi-2-(4-trifluoromethyl-phenyli}-thiazol-5-vimethoxy]-2-chioro-phenvi}- met. hanol

'?’C’ 0 NaBH4 '1{ O-H
s -_— S
F ; (o] F £ a

3.0 g 4-[4-Butyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-yimethoxy]-2-chloro-
benzaldehyde were dissoived in 100 ml methanol and 300 mg sodium borohydri('l e
were added. The reaction mixture was stirred at room temperature for two hours, then
the solvent was removed in vacuo and the residue dissolved in 100 mi ethyl acetate.
This solution was washed three times with 30 ml brine, dried over MgS04 and the
solvent was removed in vacuo to provide 3.0 g {4-[4-Butyi-2-(4-triflucromethyl-pkenyl)-
thiazol-5-ylmethoxy]-2-chioro-phenyl}- methanot as pale yellow solid. |
C22H21CIF3NO2S (455.93), MS(ESI): 456.4 (M+H"), Rf(n-heptane: ethyl acetale =
1:1) =0.44.
4-Butyl-5-{3-chloro-4-chloromethyl-phenoxymethyi}-2-(4-trifluoromethyi-phenyl)-
thiazole

n O~H MsCl, NEt3 > b

3.0 g {4-[4-Butyl-2-(4-trifluoromethyi-phenyl)-thiazol-5-yimethoxy}-2-chioro-pheriyl 3-
methanol and 1.84 mi triethylamine were dissolved in 150 ml dichloromethane. To this
ice cooled solution were added 0.82 mi methanesulfonyichloride. The cooling bath was
removed and the reaction mixture was stirred at room temperature additional thre e
hours. The reaction mixture was washed three times with 50 ml saturated NaHCO?3

A\ e
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solution dried over MgSO4 and the solvent was removed in vacuo to provide 3.1 g 4-
Butyl-5-(3~chloro-4-chloromethyl-phenoxymethyl)-2-(4-trifluoromethyl-phenyl)- thiazole
as crude matierial. This material was used without further purification,
C22H20CI2F3NOS (474.38), MS(ESI): 476.4 (M+H").

{4-14-Butvi-2-(4-trifluoromethyl-phenyi)}-thiazol-5-yimethoxy]-2-chloro-phenyl}-

acetonitrile

N
| N cl '1 A\ /;l
Y N(nBu4CN <
F MeCN E
F c
E 1 cl

3.1 g crude 4-Butyl-5-(3-chloro-4-chloromethyl-phenoxymethyl)-2-(4-trifluoromethyi-
phenyl)- thiazole was dissolved in 50 ml acetonitrile. 2.0 g tetrabutylammonium
cyanide were added and the reaction mixture stirred at room temperature for one hour.
Then a mixture of saturated NaHCO3 solution, ice and ethyl acetate was added. The
aqueous phase was separated and extracted three titmes with portions of 30 ml
ethylacetate. The combined organic layers were washed with ice cold water and brine
and dried over MgSO4. The solvent was removed in vacuo. The residue was purified
by fiash chromatography with the eluent n-heptane:ethyl acetate = 4:1 to provide 2.2 g
{4-{4-Butyl-2-(4-frifluoromethyl-phenyl)-thiazol-5-yimethoxy]-2-chloro-phenyl}-
acetonitrile as oil. -

C23H20CIF3N20S (464.94), MS (ESI): 465.5 (M+H"), Rf(n-heptane: ethyl acetate =
4:1)=0.32. '

hydroxy-acetamidine
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N A N{f_ M
WAS{OQ// NH2-OH, NEt3 a@/ﬂ\s\ OAQ"J\H’OH
F F
ci T -

F

2.2 g {4-[4-Butyl-2-(4-trifluoromethyi-phenyl)-thiazol-5-yimethoxy]-2-chloro-phenyl}-
acetonitrile were dissolved in a mixture of 6 mi tetrahydrofuran and 12 mi methanol.
3.3 g hydroxylamine hydrochloride were added followed by the addition of 6.6 ml
triethylamine. The reaction mixture was stired at 60°C for two hours. The solvents
were removed in vacuo and the resulting residue poured into water and extracted five
times with portions of 30 ml ethylacetate. The combined organic extracts were dried
over MgS04 and the solvent was evaporated in vacuo to provide 2.3 g 2-{4-[4-Butyl-2-
(4-trifluoromethyl-phenyl)-thiazol-5-yimethoxy]-2-chloro-phenyl}-N- hydroxy-
acetamidine as crude material.

C23H23CIF3N302S (497.97), MS(ESI): 498.5 (M+H").

4-[4-Butyl-2-(4-frifluoromethyl-phenyi}-thiazol-5-yimethoxy]-2-chloro-ben -4I:-I_-
[1.2.4]oxadiazol-5-one

W@rm&f ok £ O

F Example 10
2.3 g crude 2-{4-[4-Butyl-2-(4-trifluoromethyl-phenyl}-thiazol-5-yimethoxy]-2-chlcro-

phenyl}-N- hydroxy-acetamidine were dissolved in 30 ml dichloromethane. 0.46 ml
pyridine and 0.71 ml phenylchloroformate were added and the mixture stirred at room
temperature for ten minutes. The mixture was diluted by the addition of 150 ml ethyl
acetate, washed with brine and dried over MgS04. The solvent was evaporated|in

vacuo. The resulting residue was dissolved in 20 mi acetonitrile and 0.70 ml 1,8-
Diazabicyclo[5.4.0lundec-7-ene were added. The mixture was stirred at room
temperature for 10 minutes. The mixture was evaporated in vacuo and the resulting
crude material was purified by reversed phase HPLC to obtain 820 mg 3-{4-[4-Butyl-2-
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(4-trifluoromethyl-phenyl)-thiazol-5-yimethoxy]-2-chloro-benzyl}-4 H- [1,2,4]oxadiazol-5-

one as an amorphous lyophilisate.
C24H21CIF3N303S (523.97), MS(ESI): 524.3 (M+H™).

Example 11
3-{2-Methoxy-4-[4-methyl-2-(4-trifluoromethyi-pheny}-thiazol-5-vimethoxy]-phen H-

[1,2 4]oxadiazol-5-one

’\gﬁ NaOMe, MeOH 'rs\gﬁ
FXQJS <" X©/L .
NHZOH, NEB : ? \-on

ﬂ y*Q%fo
v Example 11 ?

2-Methoxy-4-[4-methyl-2-(4-trifluoromethyl-phenvi)-thiazol-5-yimethoxy]- benzonitrile

N NN
F. F
F ] i ?

280 mg 2-Fluoro-4-[4-methyi-2-(4-trifluoromethyl-phenyl)-thiazole-5-yimethoxy}-
benzonitrile (intermediate example 1) were dissolved in 10 ml methanol. 390 mg
sodium methoxide were added and the reaction mixture stirred at a temperature of
60°C for two hours. The cooled reaction mixture was diluted by adding 200 ml ethy!
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acetate and washed three times with portions of 50 ml water. The organic layer was
dried over MgS0O4 and the solvent removed in vacuo to provide 140 mg 2-Methoxy-4-
[4-methyi-2-(4-trifluoromethyl-phenyl)-thiazol-5-yimethoxyl- benzonitrile as pale yellow
solid.

C20H15F3N202S (404.41), MS(ESI): 4054 (M+H"), Rf(n-heptane: ethyl acetate: =
2:1)=0.32.

342-Methoxy-4-f4-methvl-2-(4-trifluoromethyl-phenyi}-thiazol-5-yimethoxy]-phen ﬂ} H-

1.2 4loxadiazol-5-ons
N
2
*©/L s o \(
F N'O
F ! ?

According to the method described in Example 1 3-{2-Methoxy-4-[4-methyl-2-(4-
trifluoromethyl-phenyl)-thiazol-5-yimethoxy]-phenyl}-4H- [1,2,4Joxadiazol-5-one ‘was
obtained from 2-Methoxy—4-[4-methyl-2-(4-trifluoromethyl-phenyt)-thiazol-5-yimethoxy}-
benzonitrile.

C21H16F3N304S (463.44), MS(ESI): 464.3 (M+H"). :

Example 12 .
4-[4-Butyl-2-(4-trifluoromethvi-phenyl)-thiazol-5-yimethoxy]-2-fluoro-phenyl}-4H-
[1,2,4]loxadiazol-5-one

1
N\fo

Q
-0
£ 3
N
eF

According to the method described in Example 1, 3-{4-[4-butyl-2-(4-triflucromethyi-
phenyl)-thiazol-5-yimethoxy]-2-fluoro-phenyl}-4H-[1,2 4]Joxadiazol-5-one was ottained
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from 4-butyl-5-chioromethyl-2-{4-triflucromethyl-phenyl)-thiazole and commercially
available 2-fluoro4-hydroxy-benzonitrile.
C23H19F4N303S (493.11), MS(ES1): 494.3 (M+H")

Example 13
3{4-[4-Butyl-2-{4-trifluoromethyl-phenvl)-thiazol-5-yimethoxy]-2,6-diflucro-phenyl-4 H-
[1.2.4loxadiazol-5-one *

o Flﬂsfo
Teats
N

According to the method described in Example 1, 3-{4-[4-butyl-2-(4-trifluoromethyl-
phenyl)-thiazol-5-yimethoxy}-2,6-difluoro-phenyl}-4+-[1,2 4]oxadiazol-5-one was
obtained from 4-butyl-5-chloromethyi-2-(4-triflucromethyl-phenyl)}-thiazole and
commercially available 2,6-difluoro-4-hydroxy-benzonitrile.

C23H18F5N303S (511.10), MS(ESI): 512.2 (M+H")

Example 14
3-{4-[4-Butyi-2-{4-trifluoromethyl-ph envl)-thiazol-5-yimethylsulfanyl]-phen H-

[1.2,4]oxadiazol-5-one
H
N?O
SAC\;O_« N-©
J
F F

According to the method described in Example 1, 3-{4-[4-butyl-2-(4-trifluoromethyl-
phenyl)-thiazol-5-yimethyisulfanyi]-phenyl}-4£/-[1,2,4Joxadiazol-5-one was obtained
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95

from 4-butyl-5-chloromethyl-2-(4-trifluoromethyl-phenyl)}-thiazole and commercially
available 4-mercapto-benzonitrile.

C23H20F3N302S2 (491.09), MS(ESI): 492.2 (M+H")

Example 15
3-{4-f4-Butvi-2-(4-trifluoromethwvi-phenyl}-thiazol-5-yimethoxy]-2-triftuoromethvi-
phenyl}-4H-{1.2.4]oxadiazol-5-one

w@/'ig F_Q;,m i*gi S\{"_Q:" NN, N, |

—
F Cg,CO,, DMF F

1.Phenyichioroformata, Pyndma N |
\ gy 2 DBU-MecN _ ™ . H‘N\(O
s s
e Sealieage
CF, '.:Fl

F
F F
10
4-[4-Butyvl-2-(4-trifluoromethyi-phenyi}-thiazol-5-yimethoxyl-2-trifluoromethvi-
benzonitrile

15 To a solution of 100 mg of 4-fluoro-2-trifluoromethyl benzonitrile in 5 ml of anhi/drous
dimethylfornamide was added 200 mg of {4 -butyl-2-(4-trifluoromethyl-phenyl}-thiazol-
5-yl}-methanol and 0.49 g of cesium carbonate. The resulting mixture was stirred at
room temperature overnight, poured onto water and extracted with heptane 1/ ethyl
acetate 3. The organic extracts were dried over magnesium sulfate, filtered, and

20 concentrated under reduced pressure. The crude product was purified by oolu;mn
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chromatography on silica gel (heptane 4/ ethyl acetate 1) to give 180 mg of 4-[4-butyi-
2-(4-trifluoromethyl-phenyl)-thiazol-5-ylmethoxy]-2-trifluoromethyl-benzonitrile.
C23H18F6N20S (484.10), MS(ESI); 485 (M+H").

4-[4-Butyi-2-{4-trifluoromethyl-phenyl }-thiazol-5-yvimethoxyl]-N-hydroxy-2-
trifluoromethyl-benzamidine

'{ { NH
F. ® O—Q_GN R Fa/@/! : - j-oH
F E ]

To a solution of 180 mg of 4-[4-butyl-2{(4-trifluoromethyl-phenyl)-thiazol-5-yimethoxy]-
2-trifluoromethyl-benzonitrile in 5 mL of tetrahydrofuran and 10 ml of methanol was
added 267 mg of hydroxylamine hydrochloride followed by 0.55 mL of triethylamine.
The resulting mixture was heated to 60°C overnight. The solvents were removed in
vacuo, the resulting residue was poured into water and extracted with ethylacetate.
The organic extracts were dried over magnesium sulfate, filtered, and concentrated
under reduced pressure. The crude product was purified by column chromatography
on silica gel (heptane 1/ ethyl acetate 1) to give 90 mg of 4-[4-butyl-2-(4-
trifluoromethyl-phenyl}-thiazol-5-ylmethoxy]-N-hydroxy-2-trifluoromethyl-benzamidine
and 50 mg of 4-[4-butyi-2-(4-trifluoromethyl-phenyl}-thiazol-5-yimethoxy]-2-
trifluoromethyl-benzamide.

C23H21F6N3028 (517.49), MS(ESI): 518 (M+H").

3-{4-[4-Butyl-2-(4-triflucromethyl-phenvi)-thiazol-5-yimethoxy]-2-trifluoromethyl-
phenvil-4H-[1,2 4loxadiazol-5-one
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1 Phenylchloroformate, Pyndine
Y NH 2 DBU, MeCN N '1 W\ H , o
8 % - s 4 ‘f
F ~OH F N-O
1 CF, 1 CF,

To a solution of 89.3 mg of 4-[4-butyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-ylmethoxy]-
N-hydroxy-2-trifiucromethyl-benzamidine in 2 mi of anhydrous dichloromethane were
added 92 pi pyridine followed by 21.6 pl phenylchloroformate dropwise. The resulting
mixture was stirred at room temperature for 1 h. The solvent was removed in vacuo.
To a solution of the resulting residue in 2.5 ml of acetonitrile was added 88 pl of 1 8-
diazabicyclo[5.4.0]lundec-7-ene. The mixture was stirred under microwave heating at
180°C for 10 minutes (or stirred at room temperature overnight). The solvent was
removed in vacuo and the crude product was purified by column chromatography on
silica gel (heptane 1/ ethyl acetate 1 then dichloromethane 95/ methanol 5 followed by
another column with dichloromethane 90/ acetone 10} to give 65 mg of 3-{4-[4-hutyl-2-
(4-trifluoromethyl-phenyl)-thiazol-5-yimethoxy]-2-trifluoromethyl-phenyl}-4 H-
[1,2.4]oxadiazol-5-one.

C24H19F6N303S (543.10), MS(ESI): 544.4 (M+H").

Example 16
3-{4-[4-Butyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-vimethoxy]-2-methyl-phenyl}-4 H-

[1,2 4loxadiazol-5-one
L
N Q
Vealat!
N
eF

According to the method described in Example 15, 3-{4-[4-Butyl-2-(4-trifluoromethyi-
phenyl)-thiazol-5-yimethoxy]-2-methyl-phenyl}-4H-{1,2 4Joxadiazol-5-one was obtained
from {4-butyl-2-(4-trifluoromethyl-phenyl}-thiazole-5-yl}-methanol and oommerc'ially
available 4-fluoro-2-methyl-benzonitrile.

C24H22F3N303S (489.13), MS(ESI): 490.4 (M+H")
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Example 17
3-4{2-Bromo-4-[4-butyl-2-(4-trifluoromethyl-phenvi}-thiazol-5-yimethoxyl-phenyl}-4H-

[1,2 4]oxadiazol-5-0ne

"

S

F

According to the method described in Example 15, 3-{2-bromo-4-[4-butyl-2-(4-
trifluoromethyl-phenyl)-thiazol-5-yimethoxy]-phenyl}-4H-[1,2,4]oxadiazol-5-one was
obtained from [4-butyl-2-(4-trifluoromethyl-phenyl)-thiazole-5-yl}-methanol and
commercially available 2-bromo-4-fluoro-benzonitrile.

C23H19BrF3N303S (553.03), MS(ESI): 554.2 (M+H")

Example 18
3-{4-[4-Butyl-2-(4-trifluoromethyl-phenyi}-thiazol-5-vimethoxy]-2-methoxy-phen H-
[1.2 4joxadiazol-5-one

H
sto

] .0
7 0
N /
cE

According to the method described in Example 15, 3{4-[4-butyl-2-(4-trifluoromethyl-
phenyl)-thiazol-5-yimethoxy]-2-methoxy-phenyl}-4H-{1,2,4]oxadiazol-5-0 ne was
obtained from [4-butyl-2-(4-triflucromethyl-phenyl)-thiazole-5-yi}-methanol and
commercially available 4-fluoro-2-methoxy-benzonitrile.

C24H22F3N304S (505.12), MS(ESI): 506.3 (M+H")



10

20

25

g0
WO 2005/097786 PCT/EP2005/002950

99

Example 19
3-{4-[4-But-3-envl-2-{4-trifluoromethyl-phenyl)-thiazol-5-yimethoxyl-2-chloro-phenvi}-

4H-[1,2 4loxadiazol-5-one
H
N 0
poav
N
rf\ﬁa \

According to the method described in Example 15, 3{4-[4-but-3-enyl-2-(4-
trifluoromethyl-phenyl)-thiazol-5-ylmethoxy]-2-chloro-phenyl}-4H-[1,2 4]oxadiazc)l-5-
one was obtained from [4-but-3-enyl-2-(4-triflucromethyl-phenyl}-thiazol-5-yl}-meéthanol
and commercially available 4-fluoro-2-chloro-benzonitrile. |
C23H17CIF3N303S (507.06), MS (ES!): 508 (M+H")

Example 20
3-{2-Chiloro4-{4-{4-hydroxy-butyl}-2-(4-trifluoromethyl-phenyl)-thiazol-5-yimethoxy]-
henvi}-4H-[1,2 4loxadiazol-b-one

“N
?O

HN\FO
5 ° N0 ° Q x-9
TN
F
F 3 F;/Q)\ OH

F

To a solution of 50 mg of 3-{4-[4-but-3-enyl-2-(4-trifluoromethyl-phenyl)-thiazol-£5-
yimethoxy]-2-chloro-phenyf}-4H-[1 ,2,4]Joxadiazol-5-one in 2 ml of tetrahydrofuran at
0°C was added 0.3 mi of a 2M solution of borane-methyisulfide complex in
tetrahydrofuran. The resulting mixture was stirred allowing it to warm up to room
temperature than stimed at room temperature for 30 minutes. After cooling to 0°'C, 0.1
ml of a 5M aqueous solution of sodium hydroxide and 0.1 ml of a 30% aqueous
solution of hydrogen peroxide were added. The resulting mixture was stired allowing it
to warm up to room temperature owver 1 hour. It was then poured into water, extracted
with ethyl acetate, dried over magnesium sulfate, filtered and concentrated under
reduced pressure. The crude product was purified by column chromatography on silica
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gel (gradient of dichloromethane/rmethanol from 100/0 to 95/5) followed by
crystallization from dichlorometha ne/pentane to give 28 mg of 3-{2-chloro-4-[4-(4-
hydroxy-butyl)-2-(4-trifluoromethyl-phenyi)-thiazol-5-yimethoxy]-phenyl}-4 H-
[1,2,4]oxadiazol-5-one.

C23H19CIF3N304S (525.07), MS(ESI): 526.2 (M+H")

Example 21

To a mixture of 189 mg of 3-{4-[4—-but-3-enyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-
yimethoxy]-2-chloro-phenyl}-4H-{1,2,4]oxadiazol-5-one in 0.4 m! of tetrahydrofuran, 0.2
ml of water and 0.4 ml of tert-butanol were added 0.05 ml of a 25% solution of osmium
tetroxide in tert-butanol and 76 mg of N-methyl morpholine oxide. The resulting mixture
was stirred at room temperature for 24 hours. It was then poured into a saturated
aqueous solution of sodium hydrogenocarbonate, extracted with dichloromethane,
dried over magnesium sulfate, filtered and concentrated under reduced pressure. The
crude product was purified by column chromatography on silica gel (gradient of ‘
dichloromethane/methanol from 1 00/0 to 95/5) to give 32 mg of 3-{2-chloro-4-[4-(3,4-
dihydroxy-butyl)-2-(4-trifluioromethyl-phenyl)-thiazol-5-yimethoxy}-phenyl}-4 H-
[1,2,4Joxadiazol-5-one.

C23H19CIF3N305S (541.06), MS(ESI): 542.2 (M+H")

Example 22

5-[4-Butyl-2-(4-trifluoromethyl-phenyl Hthiazol-5-yimethoxy]-2-(5-oxo-4,5-dihydro-
1.2 4loxadiazol-3-yl)-benzonitrile

<
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S N’o
YO/&';{‘\\ N
eF
F

To a solution of 100 mg of 3-{2-bromo-4-[4-butyl-2-(A-triflucromethyl-phenyl)-thiazol-5- -
yimethoxy]-phenyl}-4H-[1,2,4]oxadiazol-5-one in 4 mil of pyridine was added 29 mg of
copper cyanide. The resulting mixture was stirred under microwave heating at 21(:|°C
for 10 minutes, then concentrated under reduced pressure. The residue was take|r1 info
ethyl acetate, washed with a pH 9 aqueous solution of ammonia, dried over
magnesium sulfate, filtered and concentrated under reduced pressure. The crude
product was purified by preparative thin layer chromatography on silica gel
(dichloromethane 95/ methanol 5) and precipitated frrom ethyl acetate/diisopropyi:
ether/pentane to give 9.5 mg of 5-{4-butyl-2-{4-triflucromethyl-phenyl)-thiazol-5-
yimethoxy]-2-(5-oxo-4,5-dihydro-[1,2,4]oxadiazol-3-yl)-benzonitrile

C24H19F3N403S (500.11), MS(ESI): 501.3 (M+H")

Example 23

3-{4-[4-Butyl-2-(4-trifluoromethyl-phenyi -thiazol-5-yl methoxy]-2-methyisulfanyl-
phenyi}-4H-1,2.4]oxadiazol-5-one
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i.Phenyichloroformate, Pyndine
2. DBU, MeCN

To a solution of 50 mg of 4-[4-butyl-2-(4-trifluoromethyl-phenyt)-thiazol-5-yimethoxy]-2-
fluoro-benzonitrile (prepared according to the method described in example 1) in 10 ml
of dimehtylformamide was added 121 mg of sodium thiomethoxide. The resulting
mixture was stirred at room temperature overnight, then poured into water, extracted
with diisopropyl ether. The combined organic extracts were washed with water, dried
over magnesium sulfate, filtered and concentrated under reduced pressure. The crude
product was purified by crystallization from diisopropy1 ether/heptane to give 350 mg of
4-[4-butyl-2-(4-trifluoromethyl-phenyi}-thiazol-5-yimethoxy}-2-methylsulfanyl-
benzonitrile, which was transformed into 3-{4-[4-butyl-2-(4-trifluoromethyi-phenyl)-
thiazol-5-yimethoxy]-2-methylsulfanyl-phenyl}-4H-[1,2 ,4]oxadiazol-5-one according to
the method described in example 1.

C24H22F3N303S2 (521.10), MS(ESI): 522.3 (M+H")

Example 24
3{4-[4-Butvi-2-{4-trifluoromethyl-phenyl }-thiazol-5-yimethoxyl-2-methyisulfinyl-phen
4H-[1.2 4Joxadiazol-5-one
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1 .Phanyichioroformate, Pyridine

NH,OH, NEY, 2. bBU, MeCN
-_— —_—

To a solution of 200 mg of 4-[4-butyl-2-(4-trifluoromethyl-ph enyl)-thiazol-5-yimethoxy]-
2-methylsulfanyl-benzonitrile (prepared according to the mexthod described in example
23) in 4 ml of dichloromethane at 0°C was added 74 mg of meta-chloroperbenzdic
acid. The resulting mixture was stirred at 0°C for 2 hours then kept in the freezer
overnight. A saturated aqueous solution of sodium hydrogenocarbonate was adied
and the organic layer was separated. The aqueous layer was extracted with
dichloromethane. The combined extracts were dried over magnesium sulfate, filtered
and concentrated under reduced pressure to give 203 mg of 4-[4-butyl-2-(4-
trifluoromethyl-phenyi)-thiazol-5-yimethoxy]-2-methylsulfinyl-benzonitrile, which was
transformed into 3-{4-[4-butyl-2-(4-trifluoromethyl-phenyl}-thiazol-5-yimethoxy]-2-
methylsulfinyl-phenyl}-4H-[1,2,4]oxadiazol-5-one according to the method described in
example 1. '
C24H22F3N304S2 (537.10), MS(ESI): 538.3 (M+H")

Example 25

3-{4-[4-Butyi-2-{4-trifluoromethvi-pheny] }-thiazol-5-yimethoxy]-2-methanesulfonyi-
phenyll-4H-[1,2 4]oxadiazol-5-one

£ 2
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NH,OH, NEt, &\ ¢ 2. DBU, MeCN
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To a solution of 200 mg of 4-[4-butyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-yimethoxy]-
2-methylsulfanyl-benzonitrile (prepared according to the method described in example
23) in 20 mi of dichloromethane at 0°C was added 149 mg of meta-chloroperbenzoic
acid. The resulting mixture was stirred at 0°C for 2 hours than 1 hour at room
temperature. After adding another 75 mg of meta-chloroperbenzoic, the reaction
mixture was stirred for 3 hours at room temperature. A saturated aqueous solution of
sodium hydrogenocarbonate was added and the organic layer was separated. The
aqueous layer was extracted with dichloromethane. The combined extracts we re dried
over magnesium sulfate, filtered and concentrated under reduced pressure to give 210
mg of 4-[4-butyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-yimethoxy}-2-methanesu lfonyl-
benzonitrile, which was transformed into 3-{4-[4-butyl-2-{4-trifluoromethyl-phenyli)-
thiazol-5-yimethoxy]-2-methanesulfonyl-phenyl}-4H-{1,2,4Joxadiazol-5-one according
to the method described in example 1.

C24H22F3N305S2 (553.09), MS(ESI): 554.1 (M+H")

Example 26
3-{4-[4-Butyl-2-(4-trifluoromethyl-phenyi}-thiazol-5-yvimethanesulfinvi}-phenyvi}-4 H-

[1,2.4]oxadiazol-5-one
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To a solution of 200 mg of 4-[4-butyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-
yimethylsuifanyl}-benzonitrile (prepared according to the method described in example
14) in 4 ml of dichloromethane at 0°C was added 80 mg of meta-chloroperbemnzoic
acid. The resulting mixture was stirred at 0°C for 5 hours, at room temperature for 2
hours than kept in the fridge ovemight. A saturated aqueous solution of sodium
hydrogenocarbonate was added and the organic layer was separated. The aqueous
layer was extracted with dichloromethane. The combined extracts were dried over
magnesium sulfate, filtered and concentrated under reduced pressure. The crud=
product was purified by column chromatography on silica gel (gradient of 1 to 4‘}:6
acetone/dichloromethane) to give 185 mg of 4{4-butyl-2-(4-trifluoromethyl-phenyl)-
thiazol-5-yimethylsulfinyl}-benzonitrile, which was transformed into 3-{4—[4-butyl—:!2-(4-
trifluoromethyl-phenyi}-thiazol-5-yimethanesulfinyll-phenyl}-4H-[1,2,4Joxadiazol-5-one
according to the method described in example 1.

C23H20F3N303S2 (507.09), MS(ESI): 508 (M+H")

Example 27
3-{4-{4-Butyl-2-(4-trifiucromethvi-phenyl)-thiazol-5-yimethyisulfonyi]-phenvi}-4- H-
[1.2.4]oxadiazol-5-one
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1.Phenyichioroformale, Pyndine
2. DBU, MeCN

To a solution of 200 mg of 4-[4-butyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-
yimethylisulfanyl}-benzonitrile (prepared according to the method described in example
14) in 4 mi of dichloromethane at 0°C was added 200 mg of meta-chloroperbenzoic
acid. The resulting mixture was stirred at 0°C for 5 hours. A saturated aqueous solution
of sodium hydrogenocarbonate was added and the organic layer was separated. The
aqueous layer was extracted with dichloromethane. The combined extracts were dried
over magnesium sulfate, filtered and concentrated under reduced pressure to give 225
mg of 4-[4-butyl-2-(4-trifluoromethyl-phenyi)-thiazol-5-yimethylsulfonyl]-benzonitrile,
which was transformed into 3-{4-[4-butyl-2-(4-trifluoromethyi-phenyl)-thiazol-5-
yimethanesulfonyl}-phenyl}4H-{1,2,4]oxadiazol-5-one according to the method
described in example 1.

C23H20F3N304S2 (523.08), MS(ESI): 522 (M-H")

Example 28
3-{4-14-Butyl-2-{4-trifluoromethvi-phenvl }-thiazol-5-vimethoxymethyil-2-fluoro-phenvi
4H-[1,2 4loxadiazol-5-one
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To a solution of 2.255 g of [4-butyl-2-(4-triflucromethyl-phenyl}-thiazole-5-yl}-methanol
in 25 ml of dimehtyiformamide was added 0.286 g of a 60% dispersion of sodium
hydride in mineral oil. After stining for 15 l{xinutes. 3g of 4-bromomethyl-2-fluoro-
benzonitrile was added. The resulting mixture was stired at room temperature
overnight, then poured into water, extracted with diisopropyl ether. The combined
organic extracts were washed with water, dried over magnesium sulfate, filtered aind
concentrated under reduced pressure. The crude product was purified by column
chromatography on silica gel (heptane 95/ ethyl acetate 5) to give 0.6 g of 4-[4-butyl-2-
(4-trifluoromethyi-phenyl)-thiazol-5-yimethoxymethyl}-2-fluoro-benzonitrile, which was
transformed into 3-{4-[4-butyl-2-{4-trifluoromethyl-phenyl)-thiazol-5-yimethoxymethyl]-
2-fluoro-phenyl}-4H-[1,2,4]oxadiazol-5-one according to the method described in'
example 1.

C24H21F4N303S (507.12), MS(ESI): 508.3 (M+H")

107

Example 29

3-{4-[4-Methyl-2-(4-trifluoromethyvli-phenyt)-thiazol-5-vimethoxymethvl]-phenyl}-4 H- -l-
1,2 4Joxadiazol-5-one
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According to the method described in Example 28 4-[4-Methyl-2-(4-trifluoromethyl-
phenyl}-thiazol-5-yimethoxymethyll-benzonitrile was obtained from [4-Methyl-2-(4-
trifluoromethyt-phenyl)-thiazol-5-yl-methanol and commercially available 4-
bromomethyl-benzonitrile. 4-[4-Methyl-2-(4-trifluoromethyl-phenyi)-thiazol-5-
yimethoxymethyl]-benzonitrile was transformed into 3{4-{4-Methyl-2-(4-trilucromethyl-
phenyl}thiazol-5-yimethoxymethyi]-phenyi}-4H- [1,2,4]Joxadiazol-5-one according to
the method described in example 1.

C21H16F3N303S (447.74), MS(ESI): 448(M+H*)

Example 30
3-[4-(2-Biphenyl-4-yl-5-methyl-oxazol-4-yimethoxy}-2-chloro-phenyl]-4H-
[1,2 4]loxadiazol- 5-one

o

ok

rom )

According to the method described in Example 1, 3-{4-(2-Biphenyl-4-yl-5-methyl-
oxazol-4-yimethoxy)-2-chloro-phenyl]l-4H-[1,2,4]Joxadlazol- 5-one was obtained from 4-
iodomethyl-5-methyi-2-p-biphenyloxazole and commercially avaiiable 2-chloro-4-
hydroxy-benzonitrile.

C25H18CIN304 (459.89), MS (ESI): 460(M+H").
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Example 31

3{2-Chloro-4-]2-(4-methoxy-phenyl)-5-methyl-oxazol-4-yimethoxv]-phenyl}-4H-
[1.2.4]loxadiazol-5-one

According to the method described in Example 1, 3-{2-Chloro-4-{2-(4-methoxy-
phenyl)}-5-methyl-oxazol-4-yimethoxy]-phenyl}-4H- [1,2,4]oxadiazoi-5-one was

obtained from 4-iodomethyl-2-(4-methoxyphenyl}-5-methyloxazole and commercially
available 2-Chloro-4-hydroxy-benzonitrile.

C20H16CIN305 (413.82), MS (ESI): 414 (M+H").

Example 32

3-(2-Chloro-4+{2-[5-methyl-2-{4-trifluoromethyl-phenyl }-thiazol-4-yi}-ethoxy}-phenvi)-
4H-{1.2 4loxadiazol-5-one

According to the method described in Example 9, 2-Chloro-4-{2-[5-methyl-2-(4-
pentafluorsulfanyl-phenyl)-thiazol-4-yl}-ethoxy}- benzonitrile was obtained from 2-{5-
Methyl-2-(4-pentafluorosulfanyl-phenyl)-thiazol-4-yl]-ethanol and commercially
available 2-Chloro-4-hydroxy-benzonitrile. 2-Chloro-4-{2-[5-methyl-2-(4-
pentafluorsulfanyl-phenyl}-thiazol-4-yl]-ethoxy}- benzonitrile was transformed into 3-(2-
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Chloro—4-{2-[5-methyl-2-(4-triflucromethyl-phenyl)-thiazol-4-yl}-ethoxy}-phenyl)- 4H-
[1,24Joxadiazol-5-one according to the method described in example 1.
C20H15CIF5N303S2 (439.93), MS(ESI): 540(M+H")

Example 33
3{2-Chloro-4-[4-methoxymethyi-2-(4-trifucromethyl-phenvl)-thiazol-5-yimetho

phenyl}- 4H-[1,2 4]oxadiazol-5-one
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example 33

2-Chloro-4-[4-({tetrahydro-pyran-2-yloxymethyl)-2-(4-trifluoromethyl-phenyl)-thiaz:ol-5-
5  ylmethoxy}-benzonitrile '
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3.0 g 5-(Chioromethyl)-4-[(tetrahydro-2H-pyran-2-yloxy)methyl]-2-[4-
(trifluormethyl)phenyl]-1,3-thiazole (synthesis is described in W02002/067912) thiazole
were dissolved in 100 mi dimethytformamide. 5.0 g of cesium carbonate and 1.53 g 2-
Chloro-4-hydroxybenzonitrile were added and the mixture was stirmed at room
temperature overnight. Then 300 ml of ethylacetate were added , the mibdure washed
three times with saturated NaHCO3 solution and brine then dried over MgSO4. The
solvent was removed in vacuo to obtain 4.1 g of crude 2-Chloro-4-[4-(tetrahydro-
pyran-2-yloxymethyl)-2-(4-trifluoromethyl-phenyl)-thiazol-5- yimethoxy]-benzonitrile as
yellow oil. This material was used without further purification.

C24H20CIF3N203S (508,95), MS(ESI): 509.1 (M+H"), 425.1 (M-THP +H+).

benzonitrile

|
o)

4.1 g 2-Chloro-4-[4-(tetrahydro-pyran-2-yloxymethyl)-2-(4-trifluoromethyl-phenyl)-
thiazol-5- yimethoxy]-benzonitrile were dissolved in 50 ml methanol. 320 mg p-
toluenesulfonic acid monohydrate were added and the mixture was stirred for one hour

S pTsOH, Me0H= \ \g’\
\ e Va
s © \ N
N cl
Cl F
F
F
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at oomtemperature. The solvent was removed in vacuo and the residue was dissolved
in ethylacetate and washed twice with saturated NaHCO3 solution and brine then dried
over MgS04. . The solvent was removed in vacuo to obtain 3.4 g 2-Chloro-4-[4-
hydroxymethyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-yimethoxy]- benzonitrile as pale
yellow solid.

C19H12CIF3N202S (424.83), MS(ESI): 425.1 (M+H"), Rf(n-heptan:Ethylacetale = 1:1)
= (0.27.

Methanesulfonic acid 5-(3-chloro ano-phenoxymethyi}-2-(4-trifluoromethyl-phenyl)-
thiazol-4-yimethyl ester

MsCli, NEt3

/ \
0| Ci

18g 2-Ch|oro-4-[4-hydroxymethyl-Z—(4-tﬁﬂuoromethyl-phenyl)-thiazol—S-ylmetﬁoxy]—
benzonitrile were suspended in 50 mi dichloromethane and cooled in an ice bath. 0.39
ml methanesulfonyichloride and 0.89 ml triethylamine were added. The resulting
mixture was stired at 0°C for one hour then washed with water and brine, dried over
MgSO04. The solvent was removed in vacuo to obtain 1.0 g methanesulfonic acid 5-(3-
chloro-4-cyano-phenoxym ethyl)-2-(4-trifluoromethyl-phenyl)- thiazol-4-yimethy! ester
as pale yellow solid.

C20H14CIF3N204S2 (502.92), MS(ESI): 503.1 (M+H).

2-Chloro-4-[4-methoxymethyl-2-(4-trifluoromethyl-phenwvi)-thiazol-5-yimethoxyl-

benzonitrile

{x



10

16

20

WO 2005/097786 PCT/EP2005/002950

114
]
0=8=0 I
6 0
N NaOMe / MeOH /gf\
/S’\°‘Q'\\ " g OAQ__\\
N o N
d F

F
F

120 mg Methanesuifonic acid 5-(3-chloro-4-cyano-phenoxymethyl)-2-(4-trifluoromethyl-
phenyl)- thiazol-4-ylmethyl ester were dissolved in 5 ml methanol. 12.9 mg sodium
methoxide were added and the mixture stirred at 50°C for one hour. The reaction
mixture was diluted by addition of 50 ml ethyl acetate, washed with one molar
hydrochloric acid then dried over MgSO4. The solvent was removed in vacuo and the
residue purified by RP-HPLC to provide 30 mg of 2-chloro-4-[4-methoxymethyl-2-(4-
trifluoromethyl-phenyl}-thiazol-5-yimethoxyl- benzonitrile as lyophilisate.
C20H14CIF3N202S (438.86), MS(ESI): 438.1 (M+H).

34{2-Chloro-4-[4-methoxymethyl-2-(4-triflucromethyl-phenyi}-thiazol-5-yimethoxy]-
henyl}- 4H-[1,2.4loxadiazol-5-one

Ll, 1. NH20H o

2. Phenyichloroformate, Pyridine H
3. DBU, MeCN N\ N N -0

N o

o S \ o

8 \ N

N cl
c F
F F example 33

F
F

According to the method described in Example 1, 3{2-Chloro-4-[4-methoxymethyl-2-
(4-trifluoromethyl-phenyi)-thiazol-5-yimethoxy]-phenyl}- 4H-[1,2,4]Joxadiazol-5-one was
obtained from 2-Chloro-4-[4-methoxymethyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-
yimethoxy}- benzonitrile.

C21H15CIF3N304S (497.88), MS(ESI): 498.3 (M+H").
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Example 34
3-{2-Chloro-4-[4-(2-methoxy-ethoxymethwl)-2-{4-trifluoromethvl-phenyl)}-thiazol-5 -
imethoxy}-phen H-[1.2.4]loxadiazol-5-one

2-Chloro-4-[4-(2-methoxy-ethoxymethyl}-2-(4-trifluoromethyl-phenyl)-thiazol-5-
vimethoxy]- benzonitrile

I
0=8=0

0
/g/\ NaH, HO-CH2-CH2-0-CH3 ,go’\
_< ~\>—\ N —
h\ S5 o \h

F Cl
F
F
F F
F

120 mg Methanesulfonic acid 5-(3-chloro—4-cyano-phenoxymethyl)-2-(4-trifluoromethyl-
phenyl}- thiazol-4-ylmethyl ester were dis solved in 5 ml 2-methoxyethanol. 10.0'mg
sodium hydride were added and the mixture stirred at 50°C for one hour. The re:action
mixture was diluted by addition of 50 ml ethyl acetate, washed with brine then dried
over MgS04. The solvent was removed in vacuo and the residue purified by RFP-HPLC
to provide 30 mg of 2-Chloro-4-{4-(2-methoxy-ethoxymethyl)-2-(4-trifluoromethyl-
phenyli)-thiazol-5-ylmethoxy]- benzonitrile as Iyophilisate.

C22H18CIF3N203S (482.91), MS(ESI): 483.1 (M+H).

3-{2-Chloro-4-[4-(2-methoxy-ethoxymethyl}-2-(4-trifluoromethyl-phenyl}-thiazol-5-
Imethoxyl-phenyl-4H-[1,2 4]Joxadiazol-5-one

¥
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example 34
F

According to the method described in Example 1, 3-{2-Chloro-4-[4-(2-methoxy-
ethoxymethyl)-2-(4-trifluoromethyi-phenyl}-thiazol-5- yimethoxy]-phenyl}-4H-
[1,2,4]oxadiazol-5-0ne was obtained from 2-Chloro-4-[4-(2-methoxy-ethoxymethyl)-2-
(4-trifluoromethyl-phenyl}-thiazol-5-yimethoxy]- benzonitrile.

C23H19CIF3N305S (541.94), MS(ESI): 542.2 (M+H").

Example 35
3-{2-Chloro-4-[4-(2-ethoxy-etho, ethvl)-2-(4-trifluoromethyl-phenvi}-thiazol-5-
methoxy]-phen H-[1.2.4)oxadiazol-5-one

L

’
ot

F

According to the method described in Example 1 and 34, 3-{2-Chloro-4-[4-(2-ethoxy-
ethoxymethyl}-2-(4-trifluoromethyl-phenyl)-thiazol-5- yimethoxy}-phenyl}-4H-
[1,2.4]oxadiazol-5-one was obtained from methanesulfonic acid 5«(3-chloro-4-cyano-

phenoxymethyl)-2-(4-trifluoromethyt-phenyl)- thiazol-4-ylmethyl ester and 2-ethoxy-
ethanol.

C24H21CIF3N305S (555.96), MS(ESI): 556.3 (M+H").
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Example 36
3-{2-Chloro-4-[4-{3-methoxy-propoxymethvl)-2-(4-trifluoromethyl-phenyl)-thiazol-5-
Imethoxy]-phen H-[1,2.4]oxadiazol-5-one '

According to the method described in Example 1 and 34, 3{2-Chloro-4-{4-(3-methoxy-

propoxymethyl}-2-(4-trifluoromethyl-phenyl)-thiazol-5- yimethoxy}-phenyl}-4H-

[1.2,4]oxadiazol-5-one was obtained from methanesulfonic acid 5-(3-chloro-4-cyano-

phenoxymethyl)-2-{4-trifluoromethyl-phenyl)- thiazol-4-yimethyl ester and 3-methoxy-1-
10 propanol.

C24H21CIF3N305S (555.96), MS(ESI): 556.3 (M+H").

Example 37
3{4-{5-Methoxymethyl-2-(4-methoxy-phenvi}-oxazol-4-yimethoxy]-2-methvi- hgan)dh

15  4H-[1.2 4Joxadiazol-5-one

S
§« q”‘f°

§
N-©

~0

According to the method described in example 15 and example 33, 3-{4-[5-
Methoxymethyl-2-(4-methoxy-phenyl}-oxazol-4-ylmethoxy]-2-methyl-phenyl}-41H-
[1,2,4]oxadiazol-5-one was obtained from [2-(4-methoxy-phenyi)-5-(tetrahydro-pyran-
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2-yloxymethyl)-oxazol-4-yl}-methanol and commercially available 4-Fluoro-2-
methylbenzonitrile.
C22H21N306 (423.43), MS(ES!): 424.2 (M+H").

Example 38

3{4-[5(2-Methoxy-ethoxymethyt}-2-(4-methoxy-phenyl)-oxazol-4-yimethoxyl-2-methyi-
henyl}-4H-[1,2 4]loxadiazol-5-one

q

-0

10  According to the method described in example 15 and example 34, 3-{4-[5-(2-
methoxy-ethoxymethyl)-2-(4-methoxy-phenyl)-oxazol-4-ylmethoxy]}-2-methyl- phenyl}-
4H-[1,2,4]oxadiazol-5-one was obtained from [2-(4-methoxy-phenyl)-5-(tetrahydro-
pyran-2-yloxymethyl}-oxazol-4-yl}-methanol and commercially available 4-fluoro-2-
methylbenzonitrile and 2-methoxy-ethanol.

15  C24H25N307 (467.48), MS(ESI): 468.2 (M+H").

Example 39
3-{4-[4-Methoxymethyl-2-(4-methoxy-phenvi }-oxazol-5-yimethoxyl-2-methyi-phen

20 4H-[1,2 4loxadiazol-5-one
I

go’\

q
A 20
QJLO o: \-0
~o



10

15

20

?
WO 2005/097786 PCT/EP2005/002950

119

According to the method described in example 15 and example 33, 3-{4-[4-
methoxymethyl-2-(4-methoxy-phenyl}-oxazol-5-yimethoxy]-2-methyl-phenyl}-4H-
[1.2,4Joxadiazol-5-one was obtained from [2-(4-methoxy-phenyl)}-4-(tetrahydro-gyran-
2-yloxymethyl)-oxazol-5-yl}-methanol and commercially available 4-fluoro-2-
methylbenzonitrile.

C22H21N306 (423.43), MS(ESI): 424.2 (M+H*).

Example 40

3-{4-[4-(2-Methoxy-ethoxymethvi}-2-(4-methoxy-phenyl)-oxazol-5-vimethoxy]-2-methyi-
henyl}-4H-[1,2.4]oxadiazol-5-one

~

§

&o
g
N’
~0

According to the method described in example 15 and example 34, 3-{4-[4-(2-
methoxy-ethoxymethyl)-2-(4-methoxy-phenyl)-oxazol-5-yimethoxy]-2-methyl- pHenyi}-
4H-{1,2,4]oxadiazol-5-one was obtained from [2-(4-methoxy-phenyl}4-(tetrahydro-
pyran-2-yloxymethyl}-oxazol-5-yl}-methanol and commercially available 4-fluoro-2-
methylbenzonitrile and 2-methoxy-ethanol.

C24H25N307 (467.48), MS(ESI): 468.2 (M+H").

Example 41
3{4-[4-(2-Ethoxy-ethoxymethyi}-2-(4-methoxy-phenyl )-oxazol-5-vlmethom-2-rr_|ethyl-
phenyi}- 4H-[1.2 4loxadiazol-5-one
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According to the method described in example 15 and example 34, 3-{4-[4-(2-ethoxy-
ethoxymethyl)-2-(4-methoxy-phenyl)-oxazol-5-yimethoxy]-2-methyl-phenyl}- 4H-
[1,2,4]oxadiazol-5-one was obtained from [2-(4-methoxy-phenyl)-4-(tetrahydro-pyran-
2-yloxymethyl}-oxazol-5-yl}-methanol and commercially available 4-fluoro-2-
methylbenzonitrile and 2-ethoxy-ethanol.

C25H27N307 (481.51), MS(ESI): 482.2 (M+H").

Example 42
3-{4-[2-(4-Methoxy-phen -(3-methoxy-propoxymethyl)-oxazol-5-vimethoxy}-2-
methyl- phenvi}—4H-[1,2 .4loxadiazol-5-one

I

o)

4

According to the method described in example 15 and example 34, 3-{4-[2-(4-
methoxy-pheny1)-4-(3-methoxy-propoxymethyl}-oxazol-5-yimethoxy}-2-methyl- phenyl}-
4H-{1,2,4]Joxadiazol-5-one was obtained from [2-(4-methoxy-phenyl)4-(tetrahydro-
pyran-2-yloxym ethyl}-oxazol-5-yll-methanol and commercially available 4-fluoro-2-
methylbenzonitrile and 3-methoxy-propan-1-ol.

C25H27N307 (481.51), MS(ESI): 482.2 (M+H").
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Example 43
3-{4-[4-Ethoxymethyl-2-(4-methoxy-phenyi}oxazol-5-vimethoxy]-2-methyl-phenyi}-4H-

[1,2 4]oxadiazol-5-one
3

According to the method described in example 15 and example 34, 3-{4-[4-
ethoxymethyl-2-(4-methoxy-phenyl)-oxazol-5-yimethoxy]-2-methyl-phenyl}-4 H-
(1,2.4]Joxadiazol-5-one was obtained from [2-(4-methoxy-phenyl}-4-(tetrahydro-giyran-
2-yloxymethyl)-oxazol-5-yl]-methanol and commercially available 4-fluoro-2- |
methylbenzonitrile and ethanol.

C23H23N306 (437.46), MS(ESI): 438.2 (M+H").

Example 44

3-{4-[4-Benzyloxymethyl-2-(4-methoxy-phenyi}-oxazol-5-yimethoxy]-2-meth vi-ptienyl
4H- [1,2 4)oxadiazol-5-one

q

According to the method described in example 15 and example 34, 3-{4-[4-
benzyloxymethyl-2-(4-methoxy-phenyl)}-oxazol-5-ylmethoxy}-2-methyl-phenyi}-4 H-
[1,2 4]oxadiazol-5-one was obtained from [2-(4-methoxy-phenyl)-4-(tetrahydro-pyran-
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2-yloxymethyl}-oxazol-5-yl]-metha nol and commercially available 4-fluoro-2-
methylbenzonitrile and phenyl-methanol.
C28H25N306 (499.53), MS(ESI): 500.2 (M+H").

Example 45

34{2-Chloro-4-{5-methoxymethyl-2 -(4-methoxy-phenyl}-oxazol-4-yimethoxy]-phenvi}-
4H- [1,2 4]loxadiazol-5-one

| o
g avt
N—©O
/\gj cl
=N

)\

According to the method described in example 1 and example 33, 3-{2-chloro-4-[5-
methoxymethyl-2-(4-methoxy-phe nyl}oxazol-4-yimethoxy]-phenyi}-4H-

[} 2. 4Joxadiazol-5-one was obtained from methanesulfonic acid 2{4-methoxy-phenyl)-
5-(tetrahydro-pyran-2-yloxymethyl }-oxazol-4- ylmethyl ester and commercially

available 2-chloro-4-hydroxy-benzonitrile.

C21H18CIN306 (443.85), MS(ES I): 444.2 (M+H").

Example 46
3-{2-Chloro-4-[5-(2-methoxy-etho. ethyl)}-2-(4-methoxy-phenvl}-oxazol-4-vimethoxyl-

phenyi}-4H-[1,2,4Joxadiazol-5-one

\fo

J
)
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According to the method described in example 1 and example 34, 3-{2-chloro-4-[5-(2-
methoxy-ethoxymethyi}-2-(4~-mnethoxy-phenyl}-oxazol-4-ylmethoxyl- phenyl}-4H-
[1.2,4]oxadiazol-5-one was obtained from methanesulfonic acid 2-(4-methoxy-phenyl)-
5~(tetrahydro-pyran-2-yloxymethyl)-oxazol-4- yimethyl ester and commercially
available 2-chloro-4-hydroxy-benzonitrile and 2-methoxyethanol.

C23H22CIN307 (487.90), MS (ESI): 488.2 (M+H").

Example 47

2-Chloro-4-[4-methoxymethyyi-2-(4-methoxy-phenvi}-oxazol-5-yimethoxyl-phenyi}-
4H- [1,2 4]loxadiazol-5-one

/
o
N._ -0
o]
w& L
o
According to the method described in example 1 and example 33, 3-{2-chioro-4-4-
methoxymethyl-2-(4-methoxy- phenyl)-oxazol-5-yimethoxy}-phenyl}-4H-

[1,2,4]loxadiazol-5-one was obtained from 5-chloromethyl-2{(4-methoxy-phenyl)}<-

(tetrahydro-pyran-2-yloxymethyl)-oxazole and commercially available 2-chloro-4-
hydroxy-benzonitrile.
C21H18CIN306 (443.85), MS (ESI): 444.2 (M+H™), .

Example 48
3{2-Chloro-4-[2{4-methoxy-p henyl}-4-(3-methoxy-pro ethyl)-oxazol-5-
methoxvl- phen H-{1,2.4]oxadiazol-5-one
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According to the method described in example 1 and example 34, 3-{2-chloro-4-{2-(4-
methoxy-phenyl)-4-(3-methoxy-propoxymethiyi)-oxazol-5-ylmethoxy}- phenyl}-4H-
[1,2.4)Joxadiazol-5-one was obtained from 5-chioromethyl-2-(4-methoxy-phenyl)-4-
(tetrahydro-pyran-2-yloxymethyl)-oxazole and commercially available 2-chloro-4-
hydroxy-benzonitrile and 3-methoxy-propan-1-ol.

C24H24CIN307 (501.93), MS(ESI): 502.2 (M+H*).

Example 49
3-{5-Bromo-2-methoxy-4-[4-methyl-2-(4-triflu oromethyl-phenvi}-thiazol-5-vimethoxyl-
phenyl}l-4H-[1.2 4]oxadiazol-5-one

o o

To a solution of 100 mg of 3-{2-methoxy-4-{4-methyl-2-(4-trifluoromethyl-phenyl)-
thiazol-5-yimethoxy]}-phenyl}-4H-[1,2 4]oxadi azol-5-one in 1 m! of acetonitrile was
added 0.08 g of N-bromosuccinimide. The resulting mixture was heated to 70°C
ovemight, concentrated under reduced pressure. The crude product was purified by
column chromatography on silica gel (gradie nt of dichloromethane/methanol from
100/0 to 94/6) and washed with 94/6 dichloromethane/methano! to give 35 mg of 3{5-
bromo-2-methoxy-4-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-yimethoxy]-
phenyl}-4H-[1,2,4Joxadiazol-5-one.

C21H15BrF3N304S (542.33), MS(ESI): 542.0 (M+H").

Example 50

3{4-[4-(3-Benzyloxy-propyl}-2-(4-triflucrome thyl-phe nyl}-thiazol-5-yimethoxy}-2-chloro-
phenyl}-4H-[1.2 4Joxadiazol-5-one




10

20

WO 2005/097786 PCT/EP2005/002950

125

According to the method described in Example 15, 3-{4-{4-(3-benzyloxy-propyl)-2-(4-
trifluoromethyl-phenyl)-thiazol-5-yimethoxyl-2-chloro-phenyl}-4H-[1,2,4]oxadiazol!5-
one was obtained from [4-(3-benzyloxy-propyl)-2-(4-trifluoromethyl-phenyl)-thiazcl-5-
vil-methanol and commercially available 2-chloro-4-fluoro-benzonitrile.
C29H23CIF3N304S (602.03), MS(ESI): 602.2 (M+H*) .

Example 51
3-{2-Chloro-4-[4-(3-hydroxy-propyl)-2-(4-trifluoromethvi-phenyl)-thiazol-5-yimethcxyl-
phenyi}-4H-[1.2 4loxadiazol-5-one

To a solution of 200 mg of 3{4-{4-(3-benzyloxy-pro pyl)}-2-(4-trifluoromethyl-phenyl)-
thiazol-5-yimethoxy}-2-chloro-phenyl}-4H-[1,2,4]Joxadiazol-5-one in 6 ml of
dichloromethane cooled to ~70°C was added 0.8 m L of a 1M solution of boron
tribromide in dichloromethane. After stirring for 45 minutes at —-60°C, the solution was
poured into a mixture of methanol and a saturated aqueous solution of sodium
hydrogenocarbonate, filtered and concentrated und er reduced pressure. The crude
product was purified by column chromatography on silica gel (gradient of
dichloromethane/methancl from 100/0 to 90/10) the n crystallized from
dichloromethane/diisopropylether to give 18 mg of 3-{2-chloro-4-[4-(3-hydroxy-piopyl)-
2-(4-trifluoromethyl-phenyl)}-thiazol-5-ylmethoxy}- phenyl}-4H-[1,2,4]oxadiazol-5-0ne.
C22H17CIF3N304S (511.91), MS(ESI): 512.1 (M+H") |

T3
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Patent Ciaims:
1. Compounds of the formula I:

R5

R6 ooy X—Q

N/
R7 R3 R2
formula |

where
X is CH2 or a bond;
R1,R2,R3,R4 are independently H, F, Cl, Br, CF3, (C1-C4) alkyi, (C0O-C4)

alkylen-O-{(C0-C4) alkylen-H , SCH3, S (O)CH3, S(0)2CH3, CN, OCF3,

OCHF2, OCH2F;
Z is a bond or CH2;
Y is O, S, S(0) or 5(0)2;
w is CH2 or CH2CHZ;

one of Uand V is N the otheris S or O;

R5 is selected from the group consisting of (C1-C8) alkyl, (C1-C6) alkylen-O-
(C0-C4) alkylen-H, (C0-C6) alkylen-phenyl, (C1-C6) alkylen-O-(C0-C4)
alkylen-phenyl, (C3-C6) cycloalkyl, (C2-C8) alkenyl, and where (C1-C8)
alkyl or alkylen can be substituted 1 — 2 times by OH or OC1-C4) alkyl;
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R6, R7 are independently H, F, Br, CF3, OCF3, (C1-CB) alkyl, (C0-C4) alkylen-O-
(C0-C4) alkylen-H, SCF3, SF5, OCF2-CHF2, OCHF2, OCH2F, O-phenyl, phenyl,
NO2; or

as well as their physiologically acceptable salts and tautormeric forms.

R1

R3

R4

Compounds of the formula | as claimed in claim 1 in which

is a bond.

Compounds of the formula | as claimed in claim 1 ¥n which

is a bond or CHZ;

is H, F, Cl, Br, CF3, (C1-C4) alkyl, O-(C1-C4) alkyl, SCH3, S(O)CHS3,
S(0)2CH3, CN;

isH, F;

is H, Br, 0-(C1-C4) alkyf;

is H;

is a bond or CHZ;

is O, S, S(0O) or 5(0)2;

is CH2 or CH2CH2;

is S and
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is N or
is N and
isSor
is N and

is O;

is (C1-C6) alkyl or (C2-C6) alkenyl, where (C1-C6) alkyl can be substituted 1
—2timesby OH ;

is in para position and is CF3, SF5, OCH3, phenyl;

isHorF.

Compounds of the formula | as claimed in claim 1 in which

is a bond;

is Cl or CH3;

R2,R3,R4 are H;

z

Y

-3

< c < C

is a bond;

is O;

is CH2;

is S and

isNor

is N and
is Oor
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is O and
is N:

is (C1-C4) alkylen-O-(C1-C4) alkylen-H or (C1-C4) alkylen-O-(C1-C4) alkylen-

phenyl, where alkylen can be substituted by O-{C1-C4) alkyl;

R6

R7

R1

is in para position and CF3 or OCH3;

is H.

Compounds of the formula | as claimed in claim 1 in which

is a bond;

is OCH3 or F;

R2,R3,R4 areH;

Z

Y

=2

c<C<Cc<C

is a bond;

isOorS;

is CH2 or CH2CH2:

is S and
is N or
is N and
isSor
is Oand
isNor
is N and

PCT/EP2005/002950
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is O;

is (C1-C4) alkyl, (C1-C4) alkylen-O-(C1-C4) alkylen-H or (C1-C4) alkylen-O-

(C1-C4) alkylen-phenyl, where alkylen can be substituted by O-(C1-C4) alkyl;

R6

R7

R1

R3

R4

c

c <

is in para position and is CF3 or OCH3;

isH.

Compounds of the formula | as claimed in claim 1 in which

is a bond or CH2;

is H, F, Cl, Br, OCH3, SCH3, CF3, CH3, CN, S(O)CH3, S(O)2CH3;

isH, F;

is H, OCH3, Br;

is H;

is a bond or CH2;

is 0, S, S(O) or S(0)2;

is CH2 or CH2CHZ2;

is S and

isNor
is N and
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is S;
is (C1-C4) alkyl or (C2-C4) alkenyl, where (C1-C4) alkyt can be substituted 1 -
2 times by OH or
is (C1-C4) alkylen-O-(C1-C4) alkylen-H ©r (C1-C4) alkylen-O-(C1-C4) alkylen-
phenyl, where alkylen can be substituteci by O-(C1-C4) alkyl;

is p-CF3 or p-SF5; and

is H.

Compounds of the formula | as claimed in claim 1 in which
is a bond;

is Cl, CH3;

is H;

is H,

is H;

is a bond;

is O;

is CH2;

is N and
isOor

¥6
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< c < c<K<KcCc<<C

N < C
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is O and
is N;

is (C1-C4) alkyl, (C1-C4) alkylen-O-(C1-C4) alkylen-H or (C1-C4) alkylen-O-
(C1-C4) alkylen-phenyl, where alkylen can be substituted by O-(C1-C4) alkyl;

is p-OCHS3 or p-phenyl; and

is H.

Compounds of the formula | as claimed in claim 1 in which

is S and
is N or
is N and
isSor
is O and
is Nor
is N and
is O;

Compounds of the formula | as claimed in claims 1- 6 or 8 in which
isS,

isN,
is a bond.

Compounds of the formula | as claimed in claims 1, 3-5, 7 or 8 in which
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13.
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14.
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is N,

is O,

is a bond,

is a bond.

Compounds of the formula [ as claimed in claims 1,3,5,7, and 8 in which
is a bond, and

is a bond.

Compounds of the formula | as claimed in claims 1, 2, 5 or 8 to 11 in which

is in para position.

Compounds of the formula | as claimed in claims 1, 2, 5 or 8 to 12 in which

is H or F.

Compounds of the formula | as claimed in claims 1, 2, 3, 5, 6 or 8 to 13 in which

R2,R3,R4 areH,

R1

15.

is H, F, Cl, Br, CF3, (C1-C4) alkyl, (C0-C<4) alkylen-O-(C0-C4) alkyleri-H ,
SCH3, S(0)CH3, S(0)2CH3, CN. !

Compounds of the formutia | as claimed in claims 1 to 5 or 8 to 14 in which

3
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is O or S.

Compounds of the formula | as claimed in claims 1, 2, 3, 5, 6 or 8 to 15 in which

is CH2.

Compounds of the formula | as claimed in claims 1, 2, 3, 8 to 16 in which

is (C1-C4) alkyl or (C1-C4) alkylen-O-(C0-C4) alkylen-H, where alkylen can be

substituted by O-(C0-C4) alkylern-H or phenyi.

Compounds of the formula | as claimed in claims 1, 2, 3, 5, 6, 8 17 in which

is F, Ci, CH3, OCHa3.

Compounds of the formula | as claimed in claims 1-18 in which

is (C1-C4) alkyl.

Compound of the formula | as claimed in claims 1-19 in which

is CF3, SF5, phenyl, OCH3.

A pharmaceutical comprising one or more compounds of the formula | as

claimed in one or more of claims 1 {0 20,
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22. A pharmaceutical comprising one or more compounds of the formula | as |
claimed in one or more of claims 1 to 20 and one or rmore active substances whiclh
have favorable effects on metabolic disturbances or disorders frequently associated
therewith, '

23. A pharmaceutical comprising one or more comnpounds of the formula | as .
claimed in one or more of claims 1 to 20 and one or rmore antidiabetics.

24, A pharmaceutical comprising one or more compounds of the formula | as ‘
claimed in one or more of claims 1 to 20 and one or rnore lipid modulators.

25  The use of the compounds of the formula | as claimed in one or more of

claims 1 to 20 for the treatment and/or prevention of disorders of fatty acid metabolism

and glucose utilization disorders.

28. The use of the compounds of the formula | as claimed in one or more of
claims 1 to 20 for the treatment and/or prevention of disorders in which insulin
resistance is involved.

27. The use of the compounds of the formula | as claimed in one or more of
claims 1 to 20 for the treatment and/or prevention of diabetes mellitus including the

prevention of the squelae associated therewith.

28. The use of the compounds of the formula | as claimed in one or more of

claims 1 to 20 for the treatment and/or prevention of dyslipidemias and their squelae.

29. The use of the compounds of the formula | as claimed in one or more of
claims 1 to 20 for the treatment and/or prevention of conditions which may be
associated with the metabolic syndrome.

30. The use of the compounds of the formula | as claimed in one or more of '
claims 1 to 20 for the treatment and/or prevention of neurodegenerative diseases

+5
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and/or demyelinating disorders of the central and peripheral nervous systems and/or
neurological diseases involving neuroinflammatory processes and/or other peripheral
neuropathies.

31. The use of compounds as claimed in one or more of claims 1 to 20 in
combination with at least one further active compound for the treatment of disorders of
fatty acid metabolism and glucose utilization disorders.

32. The use of compounds as claimed in one or more of claims 1 to 20 in
combination with at least o ne further active compound for the treatment of disorders in
which insulin resistance is involved.

33. A process for preparing a phammaceutical comprising one or more of the
compounds as claimed in one or more of claims 1 to 20, which comprises mixing the
active compound with a pharmaceutically suitable carrier and bringing this mixture into
a form suitable for administration.
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SD, SL, SZ, TZ, UG, ZM, ZW), Euroasiatica (AM, AZ, BY, KG, KZ, MD, RU,

TJ], TM), Europea (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB,
GR, HU, IE, IS, IT, LT, LU, MC, NL, PL, PT, RO, SE, S], SK, TR), OAPI (BF. BJ,
CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).



Publicada:
Con Reporte de Busqueda Internacional.

(54)Titulo: DERIVADOS DE OXADIAZOLONA COMO AGONISTAS DE PPAR
DELTA.

(57) Resumen : La mvencion se refiere a Oxadiazolonas y a sus sales fisiologicamente
aceptables y derivados fisiolégicamente funcionales que muestran actividad agomista de
PPAR-delta.

Se describen compuestos de formula (I),

i

RS i
Vv R4 R4

C’)S—\n( P

U Y— x——<\ :

°

!

R7 R3 R2

R6
M

en la que los radicales son como se han definido, y sus sales fisiologicamente aceptables, y
procedimientos para su preparacion. Los compuestos son adecuados para el tratamiento y/o
prevencion de trastornos del metabolismo de &cidos grasos y trastornos de uso de la
glucosa, asi como trastornos en los que estd implicada la resistencia a la insulina;
enfermedades neurodegenerativas y/o trastomos de desmielinizacion de los sistemas
nerviosos central y periférico, y/o enfermedades neurolégicas que implican procesos

neuroinflamatorios y/u otras neuropatias penféncas.

1’14



10

15

20

25

30

1

DERIVADOS DE OXADIAZOLONA COMO AGONISTAS DE PPAR DELTA
La invencidn se refiere a oxadiazolonas y a sus sales fisiologicamente aceptables y
derivados fisiologicamente funcionales que muestran actividad agonista de PPAR-
delta.

Los agonistas de PPAR-delta se han considerado en la técnica antenor {p.e]. WO
03/043997, WO 01/00603 y WO 02/092590). Los compuestos que comprenden una
caracteristica de oxadiazolona como inhibidores del factor Xa estaban descntos en el
documento DE 10112768 A1, y los agentes hipoglucémicos en el documento WO
96/13264.

La invencién se basa en el objetivo de proporcionar compuestos que pemmitan el uso
terapéutico de la modulacién del metabolismo de lipidos y/o hidrates de carbono, y por
lo tanto sean adecuados para prevenir y/o tratar enfermedades tales como [a diabetes
de tipo 2 y la aterosclerosis y sus diversas secuelas. Otro propésito de la invenciéon es
tratar enfermedades neurodegenerativas y/o trastomos desmielinizantes de los
sistemas nerviosos central y penférico y/o enfermedades neurolégicas que implican
procesos neurcinflamatorios y/o otras neuropatias periféricas

Se ha encontrado una serie de compuestos que modulan la actividad de los receptores
de PPA. Los compuestos son adecuados, en particular, para activar el PPAR-delta y
PPAR-alfa, sin embargo el grado de activacion relativa puede vanar dependiendo de
los compuestos.

Los compuestos de la presente invencion se describen con la férmula |:

R5
V/S~ R4 R1 H
O W N-_-O
U _
R6 Y x_<\N,o
R7 R3  R2

formula |

en la que

)
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X es CH2 o un enlace;

R1, R2, R3, R4 son Independientemente H, F, Cl, Br, CF3, alquilo {C1-C4),
alquilen(C0-C4)-O-alquilen(C0-C4)-H , SCH3, S(O)CH3, S(0)2CH3, CN,
OCF3, OCHF2, OCH2F;

z es un enlace o CH2;
Y es O, S, 5(0) o0 §(0)2,
w es CH2 6 CH2CH2,

unode UyVesN, elotroes Su O,

RS se selecciona del grupo que consiste en alquilo (C1-C8), alquilen(C1-C6)-
O-alquilen(C0-C4)-H, alquilen(C0-C6)-fenilo, alquilen{C1-C6)-O-
alquilen(C0-C4)-fenilo, cicloalquilo (C3-C6), alquenilo (C2-C8), y donde
el alquilo o alquilen {C1-CB) puede estar sustituido 1 — 2 veces con OH u
O-alquilo (C1-C4);

R6, R7 son independientemente H, F, Br, CF3, OCF3, alquilo (C1-C6), alquilen{CO-
C4)-0-alquilen(C0-C4)-H, SCF3, SF5, OCF2-CHF2, OCHF2, OCH2F, O-fenilo, fenilo,
NO2; o

asi como sus sales y formas tautémeras fisiolégicamente aceptables.

Otra realizacién de esta invencién es un compuesto de formula | en la que
X es un enlace.

Oftra realizacion de esta invencion es un compuesto de formula | en la que uno o mas
sustituyentes tienen el siguiente significado.

U esSy
v esNo

P S
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< C< C < C

o)

C s

N <

y/o

C

esNy
esSo
esQy
esNo
esNy
es O;

es S,
es N,
es un enlace;

es N,
es O,
es un enlace,

es un enlacs,

es un enlace,
es un enlace,

esta en posicién para,

es H o F, prefenblemente H,

R2,R3,R4 sonH,

y/o
Y
ylo
w
ylo
R5

es H, F, Cl, Br, CF3, alquiio{C1-C4), alquilen(C0-C4)-O-alquilen(C0-C4)-H,
SCH3, S(O)CH3, S(0)2CH3, CN;

es O u S, prefenblemente O;

es CH2

es alquilo{C1-C4), alquilen{C1-C4)-O-alquilen{C0-C4)-H o alquilen(C1-C4)-O-

alquilen(C0O-C4)-fenil, donde alquilen puede estar sustituido por O-alquilen(C0-C4)-H.

Otra realizacién de esta invencién es un compuesto de férmula | en la que

3d
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R1

R2

R3

R4

2

< c<<c<«<CcC

R6

R7

4

es un enlace o CH2, preferiblemente un eniace;

es H, F, Cl, Br, CF3, alquilo(C1-C4), O-alquil{C1-C4), SCH3, S(O)CHS3,
S(0)2CH3, CN;

esH, F;

es H, Br, O-alquilo(C1-C4);

es H,

es un eniace o CH2, preferiblemente un enlace,
es O, S, S(0) o S(0)2; prefenblemente O;
es CH2 o CH2CH2, preferiblemente CH2,
esSy

esNo

esNy

esSo

esNy

es O;

es alquilo (C1-C6) o alquenilo {(C2-C6), donde el alquilo {C1-C6) puede
estar sustituido 1 6 2 veces con OH;

esta en posicion para y es CF3, SF5, OCH3, fenilo,

esHoF

Ofra realizacidn de esta invencién es un compuesto de férmula | en la que

X

es un enlace;

10
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R1 es Cl o CH3,

R2,R3, R4 sonH;

Z es un enlace;

Y es O,

=3

es CH2,

esSy
esNo
esNy
esOu
esOy

< CcC<C C <€ ¢

es N;

R5 es alqulen{C1-C4)-O-alquilen{C1-C4)-H, prefenblemente CH2-O-alquilen(C1-
C3)-H, o alquilen(C1-C4)-0O-alquilen(C1-C4)-fenilo, donde alquilen se puede estar
sustituido por O-alquilo{C1-C4), preferiblemente metoxi o etoxi,

R6  esta en posicién para y CF3 u OCHS3,;

R7 es H.

Otra realizacidn de esta invencién es un compuesto de férmula | en la que

R1, R2 son independientemente H, F, Cl, Br, OCH3,_ SCH3, CF3, CH3, CN,
S(O)CH3, $(0)2CHS3;

X es un enlace y
Z es un enlace,
0

X es CH2,

Zz

es un enlace y

R6
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R3, R4

R6

R7

es CH2,

es un enlace y
es CH2;

son independientemente H, OCH3;

esta en posicion para y es H, F, CF3, CH3, SF5, OCHS3, fenilo;

es H.

Otra realizacién de esta invencién es un compuesto de férmula | en la que

X

R1

es un enlace,

es OCH3 o F;

R2,R3,R4 sonH;

2

<cc<c<c<c s

A
w»

es un enlace,

es 068,

es CH2 o CH2CH2;

esSy
esNo
esNy
esSo
esOy
esNo
esNy
es O,

es alquilo{(C1-C4), alquilen{C1-C4)-O-alquilen(C1-C4)-H o alquilen(C1-C4)-O-

3
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aiquilen{C1-C4)-fenil, donde alquilen puede estar sustituido por O-alquilo(C1-C4).

R6 esta en posicion para y es CF3 u OCH3;

R7 es H

Otra realizacién de esta invencién es un compuesto de férmula | en la que

X es un enlace o CHZ;

R1 es H, F, Cl, Br, OCH3, SCH3, CF3, CH3, CN, S(O)CH3, S(0)2CH3;

R2 esH, F;

R3 es H, OCH3, Br;

R4 es H;

Z es un enlace o CH2,

Y es O, §, §(0) o §(0)2,

W es CH2 o CH2CH2Z,
1) esSy

Vv esNo

U esNy

v es S,

RS es alquilo (C1-C4) o alquenilo (C2-C4), donde el alquilo (C1-C4) puede estar
sustituido 1 - 2 veces con OH, p.ej CH2CH2CH(OH)CH20H o

CH2CH2CH2CH20H o

RS es alquilen(C1-C4)-O-alquilen(C1-C4)-H o alquilen{C1-C4)-O-alquilen(C1-C4)-
fenil, donde alquilen puede estar susttwido por O-alquio(C1-C4),

preferiblemente metox) o etoxi;

2%
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R6

R7

es p-CF3 o p-SF5; ¥

es H

Otra realizacion de esta invencién es un compuesto de férmula | en [a que

X

R1

R2

R3

R4

2

< C <€ C

R6

R7

es un enlace,

es Cl, CH3;

esH,

es H;

es H,

es un enlace;

es O;

es CH2;

esNy

esOu

esQy

es N,

es alquilo(C1-C4), alquilen(C1-C4)-O-alquilen(C1-C4)-H o alquilen(C1-C4)-O-
alquilen(C1-C4)-fenilo, donde alquilen puede estar sustituide por O-alquilo(C1-
C4), preferiblemente metoxi o etoxi

es p-OCH3 o p-fenilo, y

es H.

8Y
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Otra realizacién de esta invencion es un compuesto de férmula | en la que

R1 es F, Cl, CH3, OCH3, preferiblemente F, Cl.

Otra realizacién de esta invencion es un compuesto de férmula | en la que

RS es alquilo (C1-C4)

Otra realizacion de esta invencién es un compuesto de féormula | en la que

R6 es CF3, SF5, fenilo, OCH3, preferiblemente CF3.

Los compuestos mas preferidos son:

3-{2-Fluoro-4-[4-metil-2-(4-trifluorometil-fenil)-tiazol-5-iimetoxi]-fenil}-4H-
[1,2,4]oxadiazol-5-ona

3-{4-[4-Metil-2-(4-trifluorometil-fenil)-tiazol-5-ilmetoxi]-fenil}-4H-[1,2,4]oxadiazol-5-ona

3-{3-Metoxi-4-[4-metil-2-(4-tnfluorometil-fenil)-tiazol-5-imetoxi}-fenil}-4H-
[1,2,4]oxadiazol-5-ona

34{2-Cloro-4-[4-metil-2-(4-trifluorometil-fenil)-tiazol-5-lmetoxi]-fenil}-4H-
[1.2,4]oxadiazol-5-ona

3{4-[4-Metil-2-(4-trifluorometil-feni)-tiazol-5-ilmetilsulfanil]-feni}-4H{1,2,4]oxadiazol-5-
ona

3-{4-[4-Butil-2-(4-trifluorometil-fenil)-tiazol-5-imetoxi]-2-cloro-fenii}-4H-{1,2,4]oxadiazol-
5-ona

3-{4-[4-Butil-2-(4-pentafluorosulfanil-fenil)-tazol-5-ilmetoxi]-2-cloro-fenil}-4H-
[1,2,4]oxadiazol-5-ona

¢0
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34{2-Cloro-4-[4-metil-2-(4-pentafluorosulfanil-fenil)-tiazol-5-imetoxi]-fenil}-4H-

[1,2,4]oxadiazol-5-ona

3-(442-{4-Butil-2-(4-triflucrometil-fenil)-tiazol-5-il]-etoxi}-2-cloro-fenil)-4H-
[1.2,4]oxadiazol-5-ona

_3-{4-[4-Butil-2-(4-trifluorometil-fenil}-t1azol-5-ilmetoxi]-2-cloro-bencil}-4 H-
[1.2,4joxadiazol-5-ona

3{2-Metoxi-4-[4-metil-2-(4-tnfluorometil-fenn)-tiazol-5-ilmetoxil-fenil}-4H-
[1,2,4]oxadiazol-5-ona

3-{4-[4-Butil-2-(4-trifluorometil-fenil)-tiazol-5-ilmetoxi]-2-flucro-feril}-4 H-
[1,2,4]oxadiazol-5-0na

3-{4-[4-Butil-2-(4-trifluorometil-fenil)-tiazol-5-iimetox]-2,6-difluoro-fenil}-4H-
[1,2,4]oxadiazol-5-ona

3-{4-[4-Butil-2-(4-trifluorometil-fenil)-tiazol-5-imetilsulfanil]-fenil}-4H+-[1,2 4]Joxadiazol-5-
ona

3-{4-[4-Butil-2-(4-trifluorometil-fenil)-tiazol-5-imetoxi]-2-tnfluorometil-fenid)}-4+-
[1,2,4]oxadiazol-5-ona

3-{4-{4-Butil-2-(4-trifluorometil-fenil)-tiazol-5-iimetoxi]-2-metil-fenil}-4H-[1,2,4]oxadiazol-
5-ona

3-{2-Bromo-4-[4-butil-2-(4-tnfluorometil-fenil)-tiazol-5-iimetoxi]-fenil}-4 -
[1.2,4]oxadiazol-5-0na

3-{4-[4-Butil-2-(4-trifluorometil-fenil)-tiazol-5-ilmetoxi]-2-metoxi-fenil}-4 H-
[1,2,4]Joxadiazol-5-cna

3-{4-[4-But-3-enil-2-(4-trfluorometil-fenil)-tiazol-5-1imetoxi]-2-cloro-fenil}-4H-
[1,2,4]oxadiazol-5-ona
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3{2-cloro-4-{4-(4-hidroxi-butil)-2-{4-tnfluorometil-fenil)-tiazol-5-imetoxi}-fenil}-4 H-
[1,2,4]oxadiazol-5-0na

3-{2-Cloro-4-[4-(3,4-dihidroxi-butil)-2-(4-trifluorometil-fenil)-tiazol-5-metoxi]-fenil}-4H-
[1,2,4)oxadiazoli-5-0na

5-[4-Butil-2-(4-trifluorometil-fenil)-tiazol-5-ilmetoxi]-2-(5-oxo-4, 5-dihidro-
[1,2,4)oxadiazol-3-1l)-benzonitrlo

3-{4-[4-Butil-2-(4-tnfluorometil-fenil)-tiazol-5-ilmetoxi]-2-metilsulfanil-fenil}-4H-
[1,2,4]oxadiazol-5-ona

344-{4-Butil-2-(4-trifluorometil-fenil)-tazol-5-ilmetoxi]-2-metilsulfinil-fenil}-4H-
[1,2,4]oxadiazol-5-ona

3{4-[4-Butil-2-(4-tnfluorometil-fenil)-tiazol-5-lmetoxi]-2-metanosulfonil-fenil}-4 H-
[1,2,4]oxadiazol-5-ona

3-{4-[4-Butil-2-(4-tnfluorometil-fenil)-tiazol-5-imetanosulfinill-fenil}4H-[ 1,2 4]oxadiazol-
5-ona

3{4-{4-Butil-2-(4-trifluorometil-fenil)-tiazol-5-fimetilsulfonil]-fenil}-4H-[1,2,4]oxadiazol-5-
ona

3{4-[4-Butil-2-(4-trifluorometil-fenil)-tiazol-5-ilmetoximetil}-2-fluoro-fenil}-4H-
[1,2,4]oxadiazol-5-0na

:7-[4-[4—Metl1-2-(4—tnﬂuoromet|l-feniI)-tiazol-5-|lmetox|metll]-fen|I}-4H-[1 .2 ,4]Joxadiazol-5-
ona

3-[4-(2-Bifenil-4-il-5-metil-oxazol-4-iimetoxi)-2-cloro-fenil]-4H-[ 1,2,4]oxadiazol-5-ona

3{2-Cloro4-{2-(4-metoxi-fenil)-5-metil-oxazol-4-imetoxi]-fenil}-4H-[1,2 4]oxadiazol-5-
ona

gV
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3-(2-Cloro44{2-[5-metil-2-(4-trfluorometil-fenil)-tiazol-4-ill-etoxi}-ferul)-4 H-

[1.2,4)oxadiazol-5-0na

3-{2-Cloro-4-[4-metoximetil-2-(4-trifluorometil-fenil)-tiazol-5-ilmetoxi]-fenif}-4 H-
[1.2,4Joxadiazol-5-ona

3-{2-Cloro-4-[4-(2-metoxi-etioximetil}-2-(4-trifluorometil-fenil)-tiazol-5-iimetoxi]-fenil}-4 H-
[1,2,4]oxadiazol-5-cna

3-{2-Cloro-4-[4-(2-etoxi-etoximetil)-2-(4-tnfluorometil-fenil)-tiazol-5-1imetoxi]-fenil}-4 +-
[1,2,4]oxadiazol-5-ona

3-{2-Cloro-4-[4-(3-metoxi-propoximetil)-2-(4-tnfluorometil-fenil)-tiazol-5-imetoxi]-fenil}-
4H-[1,2,4]oxadiazol-5-ona

3-{4-[5-Metoximetil-2-(4-metoxi-fenil)-oxazol-4-iimetoxil-2-metil-fenil}-4 H-
[1,2,4]oxadiazol-5-ona

3{4-[5-(2-Metoxi-etoximetil}-2-(4-metoxi-fenil)-oxazol-4-iimetoxi]-2-metil-fenil}-4 H-
[1,2,4]oxadiazol-5-0na

3{4-[4-Metoximetil-2-(4-metoxi-fenil)-oxazol-5-iimetoxi]-2-metil-fenil}-4H-
[1,2,4)oxadiazol-5-cna

3-{4-[4-(2-Metoxi-etoximetil)-2-(4-metoxi-fenil)-oxazol-5-imetoxi]-2-metil-fenil}-4 H-
[1,2,4]oxadiazol-5-ona

3{4-[4-(2-Etoxi-etoximetil)-2-(4-metoxi-fenil)-oxazol-5-ilmetoxi]-2-metil-fenil}-4 H-
[1,2,4]oxadiazol-5-ona

3-{4-[2-(4-Metoxi-fenil)-4-(3-metoxi-propoximetil)-oxazol-5-iimetoxi]-2-metil-fenil}-4 H-
[1.2,4]oxadiazol-5-ona

3{4-{4-Etoxymetil-2-{4-metoxi-fenil)-oxazol-5-iimetoxi]-2-metil-fenif}-4H
[1.2,4]oxadiazol-5-0na
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3-{4-[4-Benciloximetil-2-(4-metoxi-fenil)-oxazol-5-imetoxi}-2-metil-fenil}-4H-
[1,2,4]oxadiazol-5-ona

3-{2-Cloro-4-[5-metoximetil-2-(4-metoxi-fenil)-oxazol-4-iimetoxi]-fenil}-4H-
[1,2,4]oxadiazol-5-ona

3{2-Cloro-4-[5-(2-metoxi-etoximetil)-2-(4-metoxi-fenil)-oxazol-4-imetoxi}-fenil}-4 H-
[1,2,4]oxadiazol-5-ona

3-{2-Cloro-4-[4-metoximetil-2-(4-metoxi-fenil}-oxazol-5-ilmetoxi]-feni}-4 H-
[1.2.4]oxadiazol-5-ona

3-{2-Cloro-4-[2-(4-metoxi-fenil)-4-(3-metoxi-propoximetil)-oxazol-5-limetoxi]-fenii}-4 H-
[1,2,4]oxadiazol-5-0na

3+{5-Bromo-2-metoxy-4-[4-metil-2-{4-tnfluorometil-fenil)-tiazoi-5-ilmetoxi]-fenil}-4 H-
[1.2,4]oxadiazol-5-ona

3-{4-{4-(3-Benciloxi-propil)-2-{4-tnfluorometil-fenil)-tiazol-5-ilmetoxi]-2-cloro-fenil}-4H-
[1,2,4]oxadiazol-5-0na

3-{2-cloro-4-{4-(3-hidroxi-propil)-2-(4-trifluorometil-fenil}-tiazol-5-iimetoxi]-fenil}-4 H-
[1,2,4]oxadiazol-5-ona

Esta invencion también abarca todas las combinaciones de aspectos preferidos de la
Invencion descritas en esta memoria.

Los radicales alquilo y alquenilo en los sustituyentes R1, R2, R3, R4, R5, R6 y R7
pueden ser de cadena lineal o ramificados.

Los compuestos de la formula | pueden existir en forma de sus racematos, mezclas
racémicas, enantibmeros puros, diasterecisémeros y mezclas de diastereoisémeros
asl como en sus formas tautdmeras. La presente invencién abarca todas esas formas
isbmeras y tautomeras de los compuestos de formula | Esas formas isémeras se
pueden obtener por métodos conocidos aunque no se describan especificamente en

T¢
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algunos casos.

Debido a que su solubiidad en agua es mayor que la de los compuestos iniciales o
basicos, las sales farmacéuticamente aceptables son particularmente adecuadas para
aplicaciones médicas. Estas sales deben tener un anién o cation farmacéuticamente
aceptable Las sales de adicion de acido farmacéuticamente aceptables de los
compuestos de la invencion adecuadas, son sales de acidos inorganicos tales como
acido clorhidnco, bromhidrico, fosforico, metafosforico, nitnco y acido sulfirico, y de
acidos organicos tales como, por ejemplo, acido acético, bencenosulfénico, benzoico,
citnco, etanosulfénico, fumanco, glucénico, glicdlico, 1sotidnico, lactico, lactobibnico,
maleico, malico, metanosulfénico, succlnico, p-toluenosulfénico y acido tartérico. Las
sales basicas farmacéuticamente aceptables adecuadas, son sales de amonio, sales
de metal alcalino (tales como sales de sodio y potasio), sales de metales
alcalinotérreos (tales como sales de magnesio y calcio), y sales de trometanol (2-
-amino-2-hidroximetil-1,3-propanodiol), dietanoclamina, lisina o etidendiamina.

Las sales con un anidn farmacéuticamente inaceptable, tales como por ejemplo, el
tnfluoroacetato pertenecen igualmente al marco de esta invencién como productos
intermedios utiles para preparar o purificar sales farmacéuticamente aceptables y/o
para usar en aplicaciones no terapéuticas, por ejemplo, in vitro.

La expresion "denvado fisiologicamente funcional" usada en esta memoria se refiere a
cualquier derivado fisioldgicamente tolerado de un compuesto de la férmula | de la
invencién, por ejemplo un éster, que cuando se administra a un mamlifero, por
ejemplo, un ser humano, puede formar (directa o indirectamente) un compuesto de
férmula | 0 uno de sus metabolitos activos

Los denvados fisioldgicamente funcionales también incluyen profirmacos de los
compuestos de la invencién, como se descnbe, por ejemplo, en H Okada et al, Chem.
Pharm. Bull 1994, 42, 57-61 Dichos profarmacos se pueden metabolizar in vivo a un
compuesto de la invencién. Estos profarmacos pueden ser ellos mismos activos o no.

Los compuestos de la invencibn también pueden existir en diferentes formas
polimorfas, por ejemplo, como formas polmorfas cnstalinas y amorfas. Todas las
formas polimorfas de los compuestos de la invencién pertenecen al marco de la
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invencién y son un aspecto adicional de la invencién

Todas las referencias al(los) "compuesto(s) de férmula (I)" en lo sucesivo se refieren
al(los) compuesto(s) de formula | como se ha(n) descnto antes, y sus sales, solvatos, y
derivados fisiologicamente funcionales como se describe en esta memoria

Uso

Esta invencién se refiere ademas al uso de compuestos de formula | y sus
composiciones farmacéuticas como ligandos de PPAR Los ligandos de PPAR de la
Invencion son adecuados como moduladores de la actividad de PPAR.

Los receptores activados por el proliferador de peroxisomas (PPAR) son factores de
transcnpcion que pueden ser activados por ligandos y pertenecen a la clase de
receptores de hormonas nucleares. Hay tres isoformas de PPAR, PPAR-alfa, PPAR-
gamma y PPAR-delta (idéntica a PPAR-beta), que son codificadas por diferentes
genes (Peroxisome proliferator-activated receptor (PPAR) structure, mechanisms of
activation and diverse functions: Motojima K., Cell Struct. Funct., 1993, 18(5), 267-77).

En seres humanos, el PPAR-gamma existe en tres variantes, PPAR-gamma1,
gammaz2 y gamma3, que son el resultado del uso alternativo de promotores y diferente
religacibn de ARNm. Los diferentes PPAR tienen distintas distribuciones tisulares y
modulan diferentes funciones fisiolégicas Los PPAR tienen un papel pnncipal en
diferentes aspectos de la regulacién de un gran ndmero de genes, y los productos de
dichos genes estin implicados de forma crucial directa o indirectamente en el
metabolismo de lipidos e hidratos de carbono. Asl, por ejlemplo, el receptor PPAR-alfa
tiene un papel importante en la regulacion del catabolismo de &cidos grasos o del
metabolismo de lipoproteinas en el higado, mentras que el PPAR-gamma esta
implicado de forma crucial, por ejlemplo, en la regulacion de la diferenciacién de
células adiposas. Sin embargo, ademas, los PPAR también estan implicados en la
regulacion de muchos ofros procesos fisioloégicos, incluyendo los que no estan
directamente conectados con el metabolismo de hidratos de carbono o lipidos. La
actividad de los diferentes PPAR puede ser modulada por diferentes acidos grasos y
derivados de &cidos grasos y compuestos sintéticos en diferentes grados. Para
revisiones relevantes sobre las funciones, efectos fisiolégicos y fisiopatologla, véase:
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Berger, J. et al,, Annu Rev Med, 2002, 5:;;, 409-435; Wilson, T et al, J. Med Chem.,
2000, 43 (4), 527-550, Kliewer, S. et al , Recent Prog Horm. Res., 2001, 56, 239-63;
Moiler, D.E and Berger, J P., Int. J Obes. Relat. Metab Disord , 2003, 27 Suppl 3, 17-
21, Ram, V J, Drugs Today, 2003, 39(8),609-32)

De las tres isoformas del PPAR, durante mucho tiempo las funciones fisiol6gicas del
PPAR-delta han sido un enigma. El pnmer papel farmacologico propuesto para ef
PPAR-delta, ha sido la regulacidén de la homeostasis del colesterol Se mostré que el
ligando de PPAR-delta en cierta medida selectivo L-165041 eleva el colesterol del
plasma en un modelo de animal diabético (Berger J et al, J. Biol. Chem., 1999, 274,
6718-6725; Leibowitz M D. et al, FEBS Lett, 2000, 473(3), 333-336) En monos
rhesus obesos y resistentes a la insulina, el potente y selectivo ligando de PPAR-delta
GWb501516 aumenta el HDL-colesterol, y disminuye los niveles de LDL-colesterol,
triglhcéndos e insulina en el plasma (Oliver, W. et al , Proc. Natl. Acad. Sci., 2001, 98,
5306-5311) ElI agonista doble de PPAR-delta/PPAR-alfa YM-16638 disminuye
significativamente los lipidos en el plasma en monos rhesus y cynomologus (Goto, S.
et al,, Br. J. Pharm., 1996, 118, 174-178) y actia de forma similar en ensayos clinicos
de dos semanas en voluntarios sanos (Shimokawa, T. et al , Drug Dev. Res., 1996, 38,
86-92)

Las publicaciones mas recientes subrayan que el PPAR-delta es un objetivo
importante para el tratamiento de la dislipidemia, resistencia a la insulina, diabetes de
tipo 2, arteriosclerosis y sindrome X (Wang,Y-X. et al, Cell, 2003, 113, 159-170,
Luquet, S et al., FASEB J., 2003, 17, 209-226 , Tanaka, T. et al., PNAS, 2003, 100,
15924-15929 , Holst, D et al , BioChem. Biophys. Acta, 2003, 1633, 43-50; Dressel, U.
et al., Mol. Endocrin , 2003, 17, 2477-2493 ; Lee, C.H. et al., Science, 2003, 302, 453-
457).

Ademas de sus acciones como un regulador del metabolismo de lipidos, glucosa y
colesterol, se sabe que el PPAR-delta tiene un papel en el desarrollo, implantacién y
formacion dsea embrionarios (Lim, H and Dey, S K., Trends Endocrinol. Metab , 2000,
11(4),137-42; Ding, N Z. et al., Mol Reprod Dev., 2003, 66(3), 218-24, Mano, H. et al.,
J. Biol Chem., 2000, 275(11), 8126-32).
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Numerosas publicaciones demuestran que el PPAR-delta provoca la proliferacidn y
diferenciacién de los queratinocitos, lo cual indica su papel en trastomos de la piel y
curacion de heridas (Di-Poi, N. et al, J. Steroid. Biochem. Mol. Biol , 2003, 85(2-5),
25765, Tan, N.S et al, Am. J Clin Dermatol , 2003,4(8), 523-30, Wahl, W., Swiss
Med Wkly , 2002, 132(7-8),83-91).

Parece que el PPAR-deita es expresado significatvamente en el SNC; sin embargo
sigue sin descubrirse la mayor parte de su funciéon en éste. Sin embargo, tiene un
interés particular el descubrmiento de que el PPAR-delta era expresado en
oligodendrocitos de roedores, las pnncipales células productoras de lipidos del SNC
(J Granneman, et al., J Neurosci Res., 1998, 51, 563-573) Ademas, también se
encontré que un agonista selechvo del PPAR-delta aumentaba significaivamente la
expresion génica de mielina oligodendroglial y el didmetro de la vaina de mielina en
cultives de raton (J. Saluja et al, Glia, 2001, 33, 194-204) Por lo tanto, los activadores
del PPAR-delta se pueden usar para el tratamento de enfermedades de
desmielimzacién y dismielinizacion.

Los estados de desmielinizacidn se ponen de manifiesto por la pérdida de mielina, las
muitiples capas densas de lipidos y proteina que cubren muchas fibras nerviosas.
Estas capas son proporcionadas por la oligodendrogha en el sistema nervioso central
(SNC), y las células Schwann en el sistema nervioso penférico (SNP). En pacientes
con estados de desmielinizacion, la desmielinizacion puede ser irreversible;
normalmente va acompaiiada o seguida de degeneracién axonal, y a menudo de
degeneracion celular. La desmielinizacién se puede producir como resultado de dafio
neuronal o dafio a la propia mielina, sea debido a respuestas inmunitarias aberrantes,
lesion local, isquemia, trastornos metabdlicos, agentes tdxicos, o infecciones viricas
(Prineas and McDonald, Demyelinating Diseases. In Greenfield's Neurcpathology,
6.sup.th ed. (Edward Amold: New York, 1997) 813-811, Beers and Berkow, eds., The
Merck Manual of Diagnosis and Therapy, 17 sup.th ed. (Whitehouse Station, N.J..
Merck Research Laboratories, 1999) 1299, 1437, 1473-76, 1483)

La desmielinizacién central (desmielinizacién del SNC) se produce en diferentes
estados, a menudo de etiologia indeterminada, que se han conocido como las
enfermedades de desmielinizacién primarias. De éstas, la esclerosis multiple (EM) es
la més extendida. Ofras enfermedades desmielinizantes primanas incluyen
adrenoleucodistrofia (ALD), adrenomieloneuropatia, mielopatia vacuolar asociada al
SIDA, mielopatla asociada a HTLV, atrofia 6ptica hereditana de Lebe,
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leucoencefalopatia multifocal progresiva (LMP), panencefalitis esclerosante subaguda,
sindrome de Guillian-Barre y paraparesia espastica tropical. Ademés, hay estados
agudos en los que se puede producir la desmielinizacién en el SNC, p. e}, en la
encefalomielitis diseminada aguda (EMDA) y encefalitis vinca aguda. Ademads, la
mieltis transversa aguda, que es un sindrome en el que una transeccién aguda de la
médula espinal de causa desconocida afecta tanto a la matena gris como a la blanca
en uno o mas segmentos toracicos adyacentes, puede dar como resultado la
desmielinizacién. También, los trastomos en los que las células ghales formadoras de
mielina son dafiadas, incluyendo lesiones de la médula espinal, neuropatlas y lesién

nerviosa.

La presente invencidn se refiere a compuestos de formula | adecuados para modular
la actividad de los PPAR, especialmente la actividad de los PPAR-delta y PPAR-alfa
Dependiendo del perfit de modulacién, los compuestos de formula | son adecuados
para el tratamiento, control y profilaxis de las indicaciones descritas en lo sucesivo, y
para una serie de aplicaciones farmacéuticas diferentes relacionadas con éstas
(véase, por ejemplo, Berger, J., et al., Annu. Rev. Med , 2002, 53, 409-435; Wilson, T
et al, J. Med. Chem., 2000, 43(4), 527-550; Kliewer, S. et al., Recent Prog. Horm.
Res., 2001, 56, 239-63; Fruchart, J.C et al, 2001, Phanmacological Research, 44(5),
345-52; Kersten, S. et al, Nature, 2000, 405, 421-424; Torra, |.P. et al, Curr Opin
Lipidol, 2001,12, 245-254).

Los compuestos de este tipo son particularmente adecuados para el tratamiento y/o
prevencion de:

1. - Trastornos del metabolismo de 4cidos grasos y trastornos de uso de la glucosa
- Trastomos en los que esta implicada la resistencia a la insulina

2 Diabetes mellitus, especiaimente la diabetes de tipo 2, incluyendo la prevencién de
las secuelas asociadas con ésta.
Son aspectos particulares relacionadas con ésta.
- hiperglucemia,
- mejora de la resistencia a la insulina,
- mejora de |a tolerancia a la glucosa
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- proteccion de [as células B pancreaticas
- prevencién de trastornos macro y microvasculares

Dishpidemias y sus secuelas tales como, por ejemplo, aterosclerosis, enfermedad

cardiaca coronaria, trastomos cerebrovasculares etc., especialmente (pero sin

limitarse a éstos) aquellos caractenzados por uno o mas de los siguientes factores:

- altas concentraciones de friglicéndos en el plasma, altas concentraciones de
triglicéndos en el plasma posprandiales,

- bajas concentraciones de colesterol HDL

- bajas concentraciones de lipoproteina ApoA

- altas concentraciones de colesterol LDL

- particulas de colesterol LDL de baja densidad

- altas concentraciones de lipcprotelna ApoB

. Varios estados diferentes que se pueden asociar con el sindrome metabdlico, tales

como;

- obesidad (exceso de peso), incluyendo obesidad central

- trombosis, estados hipercoagulables y protromboéticos (arterial y venoso)

- hipertensién arterial

- insuficiencia cardiaca, tal como por ejemplo (pero no imitada a estos), después
de infarto de miocardio, enfermedad cardiaca hipertensiva o cardiomiopatia

. Trastornos o estados en los que estan implicadas reacciones inflamatorias:
- aterosclerosis tal como, por ejemplo (pero no limitada a estos), esclerosis

coronaria incluyendo angina de pecho o infarte de miocardio, apoplejia

- reestenosis o reoclusion vascular

- enfermedades inflamatorias del intestino cronicas, por ejemplo, enfermedad de
Crohn y colitis ulcerativa

- asma

- lupus entematoso (LE) o trastornos reumaticos inflamatonos, tales como, por
ejemplo, artritis reumatoide

- otros estados inflamatorios

. Trastomos del ciclo celular o de procesos de diferenciacion celular

- tumores de células adiposas
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carcinomas lipomatosos tales como, por ejemplo, liposarcomas

tumores sdlidos y neoplasmas tales como, por ejemplo (pero no limtados a
estos), carcinomas del tracto gastrointestinal, del higado, del tracto biliar y del
pancreas, tumores endocrinos, carcinomas de los pulmones, de los rifiones y
del tracto urinario, def tracto genital, carcinomas prostaticos, efc.

trastornos mieloproliferativos agudos y crénicos y linfomas

angiogénesis

7. Trastomos neurodegenerativos y/o trastornos desmielinizantes de los sistemas

nerviosos central y periférico y/o trastornos neurolégicos que implican procesos

neuroinflamatorios y/u otras neuropatias periféricas

enfermedad de Alzheimer

esclerosis mtiltiple

enfermedad de Parkinson
adrenoleucodistrofia (ALD)
adrenomieloneuropatia

mielopatla vacuolar asociada con el SIDA
mielopatia asociada con HTLV

atrofia 6ptica hereditania de Leber
leucoencefalopatia multifocal progresiva (LMP)
panencefalitis esclerosante subaguda
sindrome de Guillian-Barre

paraparesia espastica fropical
encefalomielitis diseminada aguda(EMDA)
encefalitis vinca aguda

mielitis transversa aguda

trauma de la médula espinat y cerebral
enfermedad de Charcot-Mane-Tooth

8. Trastornos de la piel y/o trastornos de los procesos de curacién de heridas:

dermatosis eritematoescamosas, tales como, por ejemplo, psonasis

acné vulgar

otros trastornos de la piel y estados dermatolégicos que son modulados por el
PPAR

eczemas y neurodermatitis
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dermatitis tales como, por ejlemplo, dermatitis seborreica o fotodermatitis
queratitis y queratosis, tales como por ejemplo, queratosis seborreica,
queratosis senil, queratosis actinica, queratosis fotoinducida o queratosis
folicular

queloides y profilaxis queloide

verrugas, incluyendo condilotoma o condilotoma acuminata

infecciones por el virus del paplloma humano (VPH) tales como, por ejemplo,
papilomatosis venéreas, verrugas virncas, tales como, por ejemplo, molusco
contagioso, leucoplasia

dermatosis papular, por ejemplo, liquen plano

cancer de piel tales como, por ejemplo, carcinomas de células basales,
melanomas o linfomas cutaneos de células T

tumores epidémicos benignos localizados tales como, por ejemplo,
queratoderma, nevo epidérmico

sabafiones

curacién de heridas

9 Otros trastornos

hipertension arterial

pancreatitis

sindrome X

sindrome del ovano poliquistico (SOP)

asma

osteoartritis

lupus eritematoso (LE) o trastornos reumaticos inflamatonos, tales como, por
ejemplo, artntis reumatoide

vasculitis

sindrome de Wasting (caquexia)

gota

sindrome de isquemia/reperfusion

sindrome de dfficultad respiratoria agudo (SDRA)

Formulaciones
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La cantidad de un compuesto de férmula | necesaria para lograr el efecto biolégico
deseado, depende de una serie de factores, por ejemplo, el compuesto especifico
elegido, e} uso pretendido, el modo de administracién y el estado clinico del paciente.
Generalmente la dosis diana esta en el intervale de 0,001 mg a 100 mg (tipicamente
de 0,01 mg a 50 mg) por dia y por kilogramo de peso corporal, por ejemplo, 0,1-10
mg/kg/dia Una dosis intravenosa puede estar, por ejemplo, en el intervalo de 0,001
mg a 1,0 mg/kg, que se puede administrar adecuadamente en forma de infusién de
10 ng a 100 ng por kilogramo y por minuto. Las soluciones adecuadas para infusion
para estos propdsitos, pueden contener, por ejemplo, de 0,1 ng a 10 mg, tipicamente
de 1 ng a 10 mg, por mililitro. Las dosis solas pueden contener, por ejemplo, de 1 mg
a 10 g del ingrediente activo Por lo tanto, las ampollas para inyeccién pueden
contener, por gjemplo, de 1 mg a 100 mg, v las formulaciones de una sola dosis que
se pueden administrar por via oral, tales como, por ejemplo, capsulas o comprimidos,
pueden contener, por ejemplo, de 0,05 a 1000 mg, tipicamente de 0,5 a 600 mg. Para
la terapia de los estados antes mencionados, los compuestos de férmula | se pueden
usar como el propio compuesto, pero preferiblemente estan en forma de una
composicién farmacéutica con un vehiculo aceptable Por supuesto, el vehiculo debe
ser aceptable, en el sentdo de ser compatible con los otros ingredientes de la
composicién, y no ser dafiino para la salud del paciente El vehiculo puede ser un
sdlido o un liquido, 0 ambos, y prefenblemente se formula con el compuesto en forma
de una sola dosis, por ejemplo, en forma de un comprimido, que puede contener de
0,05% a 95% en peso del iIngrediente activo. Igualmente pueden estar presentes otras
sustancias farmacéuticamente activas, incluyendo otros compuestos de formula 1. Las
composiciones farmacéuticas de la invencion se pueden preparar por uno de los
métodos farmacéuticos conocidos, que esenciaimente consisten en mezclar los
ingredientes con vehiculos y/o excipientes farmacolégicamente aceptables

Las composiciones farmacéuticas de la invencidn son las adecuadas para la
administracién oral, rectal, topica, peroral (por ejemplo, sublingual) y parenteral (por
ejemplo, subcutanea, intramuscular, intradérmica o intravenosa), aunque el modo de
administracién mas adecuado depende en cada caso individual de la naturaleza y
gravedad del estado que se va a tratar, y de la naturaleza del compuesto de formula |
usado en cada caso Las formulaciones revestidas y formulaciones revestidas de
liberacién lenta también estan dentro del marco de la invencién. Se prefieren las
formulaciones resistentes a acidos y jugo gastrico Los revestimientos adecuados
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resistentes al jugo gastnco comprenden acetato-ftalato de celulosa, poli{acetato-flalato
de wvinilo), ftalato de hidroxipropiimetil-celulosa y polimeros amiénicos de acido
metacriico y metacnlato de metilo

Las preparaciones farmacéuticas adecuadas para administracion oral pueden estar en
forma de unidades separadas tales como, por ejemplo, capsulas, sellos, comprimidos
para chupar o comprimidos, cada uno de los cuales contiene una cantidad definida del
compuesto de férmula J; en forma de polvos o granulos, en forma de disolucién o
suspension en un liquido acuoso o no acuaso; o en forma de una emulsién de aceite
en agua o agua en aceite. Estas composiciones, como ya se ha mencionado, se
pueden preparar por cualquier método farmacéutico adecuado que incluya una etapa
en la que el ingrediente activo y el vehiculo (que puede consistir en uno o mas
ingredientes adicionales) se ponen en contacto En general, las composiciones se
producen por mezcla uniforme y homogénea del ingrediente activo con un vehiculo
liquido y/o s6lido finamente dvidide, después de lo cual el producto se moldea si es
necesano. Por lo tanto, se puede preparar un comprimido, por ejemplo, por
compresién o moldeo de un polvo o granulos del compuesto, segln sea adecuado con
uno o mas ingredientes adicionales Los comprimidos se pueden preducir por
compresion del compuesto en forma fluida tal como, por ejemplo, un polvo o granulos,
cuando sea adecuado, mezclado con un aglutinante, deslizante, diluyente inerte y/o
uno (0 mas) agente(s) tensioactivo(s)/dispersante(s), en una maquina adecuada Los
compnmidos moideados se pueden preparar por moldeo del compuesto, que esta en
forma de polvo y se humedece con un diluyente liquido inerte, en una maquina
adecuada

Las composiciones farmacéuticas que son adecuadas para administracion peroral
(sublingual) comprenden comprimidos para chupar que contienen un compuesto de
formula | con un aroma, normalmente sacarosa y goma arabiga o tragacanto, y
pastillas que comprenden el compuesto en una base inerte tal como gelatina y glicerol
O sacarosa y goma arabiga.

Las composiciones farmacéuticas adecuadas para administracién parenteral
comprenden preferiblemente preparaciones acuosas estériles de un compuesto de
féormula |, que preferiblemente son isoténicas con la sangre del receptor al que van
dirigidas Estas preparaciones preferiblemente se administran por via intravenosa,
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aunque la administracion también puede ser por inyeccidn subcutanea, intramuscular
o intradérmmica. Estas preparaciones se pueden preparar preferiblemente mezclando el
compuesto con agua y haciendo la disolucion resultante estéril e isoténica con la
sangre. Las composiciones inyectables de la invencién, generalmente contienen de
0,1 a 5% en peso del compuesto activo.

Las composiciones farmacéuticas adecuadas para admimnistracion rectal,
prefenblemente estan en forma de supositorios de una sola dosis. Estas se pueden
preparar mezclando un compuesto de férmula | con uno o mds vehiculos sdlidos
convencionales, por ejemplo, manteca de cacao, y moldeando la mezcla resultante.

Las composiciones farmacéuticas adecuadas para uso topico en la piel,
preferiblemente estan en forma de una pomada, crema, locion, pasta, pulverizador,
aerosol o aceite. Los vehiculos que se pueden usar son vaselina, lanolina,
polietilenglicoles, alcoholes y combinaciones de dos o mas de estas sustancias. El
ingrediente activo generalmente esta presente en una concentracién de 0,1 a 15% en
peso de la composicidn, por ejemplo, de 0,5 a 2%.

También es posible la administracion transdérmica. Las composiciones farmacéuticas
adecuadas para usos transdérmicos, pueden estar en forma de una escayola que es
adecuada para un contacto con la epidermis de! paciente a largo plazo. Dichas
escayolas, contienen adecuadamente el ingrediente activo en una disolucién acuosa
que esta tamponada, cuando es adecuado, disuelta y/o dispersa en un adhesivo 0
dispersa en un polimero. Una concentracidn adecuada de ingrediente actvo es de
aproximadamente 1% a 35%, prefenblemente de 3% a 15% Una posibilidad es que el
ingrediente activo sea liberado por electrotransporte o iontoforesis, como se describe,
por ejemplo, en Pharmaceutical Research, 2{6). 318 (1986).

Los compuestos de fobrmula | se distinguen por los efectos favorables en trastornos
metabdlicos. Influyen de forma beneficiosa en el metabolismo de lipidos y azilcar, en
particular disminuyen el nivel de triglicéridos y son adecuados para la prevencién y
tratamiento de la diabetes de tipo [l y la ateriosclerosis y sus diversas secuelas.



10

15

20

25

30

35

25

Combinaciones con otros medicamentos

Los compuestos de la invencion se pueden administrar solos o combinados con una o
mas sustancias farmacoldgicamente activas que tienen, por ejemplo, efectos
favorables en trastornos metabdlicos o trastomnoes frecuentemente asociados con ellos.
Ejemplos de dichos medicamentos son

1. medicamentos que disminuyen la glucosa en sangre, antidiabéticos,

2. ingredientes activos para el tratamiento de dislipidemias,

3. medicamentos antiateroscleréticos,

4 agentes antiobesidad,

5 ingredientes activos antiinflamatonos

6. ingredientes activos para el tratamiento de tumores malignos

7 ingredientes activos antitrombéticos

8. ingredientes activos para el tratamiento de la hipertensién arterial,

9 ingredientes activos para el tratamiento de la insuficiencia cardiaca y

10. ngredientes activos para el tratamiento y/o prevencion de complicaciones

causadas por la diabetes o asociadas con la diabetes

Se pueden combinar con los compuestos de la invencion de férmula 1, en particular
para una mejora sinérgica del efecto La administracién de la combinacidn del
ingrediente activo se puede producir por administracién separada de los ingredientes
activos al paciente, o en forma de productos de combinacién, en los que en una
preparacién farmacéutica hay una piuralidad de ingredientes activos

Ejemplos que se pueden mencionar son.

Antidiabéticos

Se describen antidiabéticos adecuados, por ejemplo, en la Rote Liste 2001,
chapter 12, o en el USP Dictionary of USAN and Intemational Drug Names, US
Pharmacopeia, Rockvile 2001 Los antidiabéticos incluyen todas las insulinas y
denvados de insulina, tales como, por ejemplo, Lantus” (véase www lantus.com) o
Apidra®, y otras insulinas de accién rapida (véase el documento US 6.221.633),
moduladores del receptor GLP-1 como se descnbe en el documento WO 01/041486, o
por ejemplo los descritos en el documento WO 98/08871 de Novo Nordisk A/S.
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Los ingredientes activos hipoglucémicos eficaces por via oral mcluyen,
preferiblemente, sulfonilureas, biguanidas, meglitinidas, oxadiazolidindionas,
tiazolidindionas, inhibidores de glucosidasa, antagonistas de glucagén, agonistas de
GLP-1, inhibidores de DPP-1V, agentes de apertura del canal de potasio, tales como
por ejemplo, los descritos en los documentos WO 97/26265 y WO 99/03861,
sensibilizadores de insulina, inhibidores de enzimas hepaticas implicadas en la
estimulacién de la gluconeogénesis y/o glicogenolisis, moduladores de la captacion de
glucosa, compuestos que alteran el metabolismo de los lipidos y conducen a un
cambio en fa composicién lipidica de la sangre, compuestos que reducen la ingesta de
alimentos, moduladores de PPAR y PXR, e ingredientes activos que actian en el
canal de potasio dependiente de ATP de las células beta

En una realizacidn de la invencién, los compuestos de formula | se administran
combinados con insulina

En una realizacion de la invencion, los compuestos de fdrmula | se administran
combinados con sustancias que influyen en la produccion de glucosa hepatica, por
ejemplo, inhibidores de la glucdégeno-fosfonlasa (véase los documentos: WO
01/94300, WO 02/086884, WO 03/084923, WO 03/084922, WO 03/104188)

En una realizacion, los compuestos de formula | se administran combinados con una
sulfonilurea, tal como por ejemplo, tolbutamida, glibenclamida, glipizida o glimepirida

En una realizacién, los compuestos de formula | se administran combinados con un
ingrediente activo que actta en el canal de potasio dependiente de ATP de las células
beta, tal como, por ejemplo, tolbutamida, glibenclamida, glipizida, glimepirida o
repaglinida.

En una realizacion, los compuestos de formula | se administran combinados con una
biguanida, tal comeo por ejemplo, metformina.

En una realizaciéon adicional, los compuestos de formula 1 se administran combinados
con una meglitinida, tal como por ejemplo, repaglinida.

En una realizacion, los compuestos de formula 1 se administran combinados con una
tiazolidindiona, tal como por ejemplo, ciglitazona, piogltazona, rosiglitazona o los

[0}
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compuestos descritos en el documente WO 97/41097 de Dr. Reddy's Research
Foundation, en paricular la 5-[[4-[(3,4-dihidro-3-metil-4-0x0-2-quinazolinimetoxi]-
fenillmetil]-2,4-tiazolidindiona.

En una realizacién, los compuestos de formula | se administran combinados con un
inhibidor de DPPIV como se describe, por ejemplo, en los documentos WO 98/19998,
WO 99/61431, WO 99/67278, WO 99/67279, WO 01/72290, WO 02/38541, WO
03/040174, en particular P 93/01 (cloruro de 1-ciclopentil-3-metil-1-oxo-2-
pentanamonio), P-31/88, LAF237 (1-[2-{3-hidroxiadamant-1-ilamino)acetil]pirrolidin-2-
(S)-carbonitrilo), TS021 {monobencenosulfonato del (2S, 4S)-4-fluoro-1-[[(2-hidroxi-
1,1-dimetiletillamino]-acetil]pirrolidin-2-carbonitrilo).

En una realizacion de la invencion, los compuestos de formuia | se administran
combinados con un agonista de PPAR-gamma, tal como por ejemplo, rosiglitazona,
pioglitazona.

En una realizacidn, los compuestos de férmula | se admimistran combinados con
compuestos con un efecto inhibidor de SGLT-1 y/o 2, como se descnbe directa o
indirectamente, por ejemplo en los documentos PCT/EP03/06841, PCT/EP03/13454 y
PCT/EP03/13455

En una realizacion, los compuestos de férmula | se administran combinados con un
inhibidor de o-glucosidasa, tal como por ejemplo, mightol o acarbosa

En una realizacion, los compuestos de fébrmula | se administran combinados con mas
de uno de los compuestos antes mencionados, por ejemplo, combinados con una
sulfonilurea y metformina, una sulfonilurea y acarbosa, repaglinida y metformina,
insulina y una sulfonilurea, insulina y metformina, insulina y troglitazona, insulina y
lovastatina, etc.

Moduladores de lipidos
En una realizaciébn de la invencidon, los compuestos de férmula | se administran

combinados con un inhibidor de la HMGCoA-reductasa, tal como lovastatina,
ﬂuvastati'na, pravastatina, simvastatina, ivastatina, itavastatina, atorvastatina,
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rosuvastatina.

En una reahzacién de la invencién, los compuestos de formula | se administran
combinados con un inhibidor de la reabsorcién de acidos biliares (véase, por ejempio,
los documentos US 6 245.744, US 6.221.897, US 6277.831, EP 0683773, EP
0683774)

En una realizacion de la invencién, los compuestos de formula | se administran
combinados con un adsorbente de &cidos biliares polimero, tal como por ejemplo,

colestiramina, colesevelam.

En una realizacion de la invencion, los compuestos de formula 1 se administran
combinados con un Inhibidor de la absorcién de colesterol, como se describe por
ejemplo, en el documento WO 0250027, o ezetimiba, tiquesida, pamaquesida

En una realizacion, los compuestos de fébrmula | se administran combinados con un
inductor del receptor de LDL (véase, por ejemplo, el documento US 6 342.512)

En una realizacidon de la invencidn, los compuestos de formula | se administran
combinados con agentes de carga, preferiblemente agentes de carga insolubles
(véase, por ejemplo, algarroba/Caromaxt {Zunft H J, et al., Carob pulp preparation for
treatment of hypercholesterolemia, ADVANCES IN THERAPY (2001 Sep-Oct), 18(5),
230-6.) Caromax es un producto que contiene algarroba de Nutrinova, Nutrition
Specialties & Food Ingredients GmbH, Industriepark H5echst, 65926 Frankfurt/Main)).
Se puede combinar con Caromax[l en una preparacién, o se pueden administrar por
separado los compuestos de férmula | y CaromaxD. En relacién con esto, CaromaxO
se puede administrar en forma de productos alimenticios, tales como por ejemplo, en
productos de panaderia o barras de muesli.

En una realizacién de la invencién, los compuestos de formula | se administran
combinados con un agonista de PPAR-alfa.

En una realizacién de la invencién, los compuestos de formula [ se administran
combinados con un agonista de PPAR-alfa/gamma mixto, tal como por ejemplo,
AZ 242 (Tesagltazar, acido (S)-3-(4-[2-{4-metanosulfoniloxifenil}etoxilfenil)-2-etoxipro-
pidnico)), BMS 298585 (N-{(4-metoxifenoxi)carbonil}-N-[[4-[2-(5-metil-2-fenil-4-
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oxazolil)etoxi]fernljmetillglicina) o como se describe en los documentos WO 99/62872,
WO 99/62871, WO 01/40171, WO 01/40169, WOQ96/38428, WO 01/81327, WO

01/21602, WO 03/020269, WO 00/64888 o WO 00/64876.

En una realizacién de [a invencion, los compuestos de féormula | se

administran

combinados con un fibrato, tal como por ejemplo, fenofibrato, gemfibrozil, clofibrato,

bezafibrato

En una realizacion de la invencidn, los compuestos de formula | se
combinados con acido nicotinico o niacina

En una realizacion de la invencién, los compuestos de féormula | se
combinados con un inhibidor de CETP p. ej, CP- 529 414 (torcetrapib).

En una realizacién de la invencién, los compuestos de formula | se
combinados con un inhibidor de ACAT.

En una realizacién de la invencién, los compuestos de formula | se
combinados con un inhibidor de MTP, tal como por ejemplo, implitapida.

En una realizacion de la invencion, los compuestos de férmula | se
combinados con un antioxidante.

En una realizacidn de la invencion, los compuestos de formula | se
combinados con un inhibidor de la ipoproteina-lipasa

En una realizacién de la invenciéon, los compuestos de férmula | se
combinados con un inhibidor de la ATP-citrato-hasa.

En una realizaci6bn de la invencién, los compuestos de formula | se
combinados con un inhibidor de la escualeno-sintetasa

En una realizacién de la invencién, los compuestos de féormula | se
combinados con un antagonista de lipoproteina(a)

administran

administran

administran

administran

administran

administran

administran

administran

administran
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Agentes antiobesidad

En una realizacién de la invencién, los compuestos de férmula | se administran
combinados con un inhibidor de lipasa, tal como por ejemplo, orlistat.

En una realizacion, el ingrediente activo adicional es la fenfluramina o dexfenfluramina.

En ofra realizacién, el ingrediente activo adicional es la sibutramina

En una realizacién adicional, los compuestos de férmula | se administran combinados
con moduladores de CART (véase "Cocaine-amphetamine-regulated transcript
influences energy metabolism, anxiety and gastric emptying in mice” Asakawa, A, et
al, M.: Hormone and Metabolic Research (2001), 33(S), 554-558), antagonistas de
NPY, p. €. hdrocloruro de Ila {4-](4-aminoquinazolin-2-ilamino)meti]-
ciclohexiimetiljamida del acido naftaleno-1—sulfénico (CGP 71683A)), agonistas de
MC4 (p.ej. [2-(3a-bencil-2--metil-3-0x0-2,3,3a,4,6,7-hexahidropirazolo[4, 3-c]pindin-5-il)-
1-(4-clorofenil)-2-oxoetil}-amida del acido 1-amino-1,2,3,4-tetrahidronaftaleno-2-
carboxilico; (WO 01/91752)), antagonistas de orexina (p.e). hidrocloruro de la 1-(2-
metilbenzoxazol-6-11)-3-[1,5]naftiridin4-ilurea (SB-334867-A)), agonistas de H3 (sal del
acido oxdlico y la 3--ciclohexil-1-(4,4-dimetil-1,4,6,7-tetrahidroimidazo[4,5-c]pindin-
5-il)propan-1-ona (WO 00/63208)); agonistas del TNF, antagonistas del CRF (p.ej [2-
metil-9-(2,4,6-trimetilferil)-9H-1,3,9-tnazafluoren-4-il]dipropilamina (WO 00/66585)),
antagonistas de CRF BP (p e). urocortina), agonistas de urocortina, agonistas 03 (p.ej
hidrocloruro del  1-(4-cloro-3-metanosulfonilmetilfenil)-2-[2-(2,3-dimeti-1H-indol-6-
iloxi)etilamino]-etanol (WO 01/83451)), agonistas de MSH (hormona estimuladora de
melanocitos), agonistas de CCK-A (p.ej. sal del acido trifluoroacético y el acido {2-[4-
(4-cloro-2, 5-dimetoxifenil)-5-(2-ciclohexiletil)tiazol-2-ilcarbamoil]-5, 7-dimetilindol-1-
iljacético (WO 99/15525)), inhibidores de la recaptacibn de serotonina (p.e).
dexfenfluramina), compuestos mixtos serotoninérgicos y noradrenérgicos (p. ej.
WO 00/71549), agonistas de SHT p e] sal del acido oxalico y la 1-(3-etilbenzofuran-7-
il)piperazina (WO 01/09111), agonistas de bombesina, antagonistas de galanina,
hormona del crecimiento (pej homona humana del crecimiento), compuestos
hberadores de la hormona del crecimiento {éster de butilo terciario del acido 6-
benciloxi-1-(2-diisopropilaminoetilcarbamoil)-3,4-dihidro-1H-1soquinolina-2-carboxilico
(WO 01/85695)), agonistas de TRH (véase, por ejemplo, EP 0462884), moduladores
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de la protefna de desacoplamiento 2 ¢ 3, agonistas de leptina (véase, por ejemplo,
Lee, Daniel W., Leinung, Matthew C ; Rozhavskaya-Arena, Marina; Grasso, Patncia
"Leptin agonists as a potential approach to the treatment of obesity". Drugs of the
Future (2001), 26(9), 873-881), agonistas de DA (bromocnptina, Doprexina),
inhibidores de la lipasa/amilasa (p. e WO 00/40569), moduladores de PPAR {(p ej.
WO 00/78312), moduladores de RXR o agonistas de TR-O.

En una realizacién de la invencién, el ingrediente activo adicional es la leptina.

En una realizacion, el ingrediente activo adicional es la dexamfetamina, amfetamina,
mazindol o fentermina

En una realizacion, los compuestos de formula 1 se administran combinados con
medicamentos que tienen efectos en la circulacion coronana y el sistema vascular,
tales como por ejemplo, inhibidores de ACE (p ej ramipril), medicamentos que actian
en el sistema de angiotensina-renina, antagonistas de calcio, bloqueadores beta, etc

En una realizacion, los compuestos de férmula | se administran combinados con
medicamentos que tienen un efecto antiinflamatorio

En una realizacién, los compuestos de férmula | se administran combinados con
medicamentos que se usan en la terapia del cancer o prevencion del cancer.

Se observara que cada combinacion adecuada de los compuestos de la invencioén con
uno o mas de los compuestos antes mencionados, y opcionalmente una o mas
sustancias farmacolégicamente activas, se considera que esta dentro de la proteccidn
de la presente invencion

La actividad de los compuestos se ensayd como sigue.

Determinacion de los valores de CE50 de los agonistas de PPAR en el ensayo de
PPAR-alfa celular

Principio



10

15

20

25

30

35

32

La potencia de las sustancias que se unen al PPAR-alfa humano y lo activan de forma
agonista, se analiza usando una linea celular HEK transfectada estable (HEK = nifién
embrionario humano), que aqui se denomina linea celular de indicador de PPAR-aifa
Contiene dos elementos genéticos, un elemento indicador de luciferasa (pdeltaM-
GAL4-Luc-Zeo) y una proteina de fusibn de PPAR-alfa (GR-GAL4-PPARalfa-humano-
LBD) que media en la expresion del elemento indicador de luciferasa que depende de
un hgando del PPAR-alfa. La proteina de fusiébn GR-GAL4-PPARalfa-humano-LBD
expresada constitutiva y establemente, se une en el niclec celular de la linea celular
de indicador de PPAR-alfa por la parte de 1a proteina GAL4 a los patrones de unién del
ADN de GAL4, 5' corriente arriba del elemento indicador de luciferasa que es
integrado establemente en el genoma de la linea celular. En ausencia de un ligando de
PPAR-alfa s6lo hay una expresién débil del gen indicador de luciferasa, si en el
ensayo se usa suero de temero fetal con reduccién de acidos grasos (cs-FCS) Los
igandos del PPAR-alfa se unen y activan la proteina de fusién de PPAR-alfa, y asi
estimulan la expresion del gen indicador de luciferasa La luciferasa que se forma se
puede detectar por quimiluminiscencia mediante un sustrato adecuado.

Construccion de la linea celular de indicador de PPAR-alfa

La linea celular de indicador de PPAR-alfa se preparé en dos etapas. Primero, se
construyé el elemento indicador de luciferasa y se transfectd establemente en células
HEK. Para este propdsito, se clonaron cinco sitios de unién del factor de transcripcion
de levadura GAL4 (n°® de acceso AF264724) 5' corriente arriba de un promotor minimo
de MMTV de 68 pb de longitud (n® de acceso V01175). La seccidén promotora minima
de MMTV contiene una caja CCAAT y un elemento TATA con el fin de permitir una
transcripcion eficaz por la ARN-polimerasa Il. La clonacién y secuenciacién de la
construccién de GAL4-MMTV se produce de forma andéloga a la descrita por Sambrook
J et al. (Molecular cloning, Cold Spring Harbor Laboratory Press, 1989) Después se
clond el gen de Photinus pyralis (n® de acceso M15077) 3' corriente abajo del elemento
GAL4-MMTV. Después de la secuenciacién, el elemento indicador de luciferasa que
consistia en cinco sitios de union de GAL4, promotor de MMTV y gen de luciferasa, se
volvié a clonar en un plasmido que confiere resistencia a la zeocina con el fin de
obtener el plasmido pdeltaM-GAL4-Luc-Zeo. Este vector se transfecté en células HEK
de acuerdo con lo expuesto por Ausubel, F.M. et al (Current protocols in molecular
biology, Vol. 1-3, John Wiley &Sons, Inc., 1995). Después se us6 medio que contenia

13
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Zzeocina (0,5 mg/ml) para seleccionar un clon de célula estable adecuado que mostrd
muy poca expresion basal del gen de luciferasa

En una segunda etapa, la proteina de fusidn de PPAR-alfa (GR-GAL4-PPARalfa-
humano-LBD) se introdujo en el clon de célula estable descrito Para este propésito,
inicialmente el ADNc que codifica los 76 aminoacidos N-terminales del receptor de
glucocorticoides (n° de acceso P04150) se unid a la seccién de ADNc que codifica los
aminoacidos 1-147 del factor de transcripcién de levadura GAL4 {n° de acceso
P04386). El ADNc del dominio de unidén del igando del receptor PPAR-alfa primario
(aminoacidos S167-Y468, n° de acceso S74349) se clond en el extremo 3' de esta
construccibn GR-GAL4. La construccion de fusibn preparada de esta forma (GR-
GAL4-PPAR-alfa-humano-LBD) se volvié a clonar en el pldsmido pcDNA3 (Invitrogen)
con el fin de permitir la expresién constitutva en &l mediante el promotor de
citomegalovirus Este plasmido se linealiz6 con una endonucleasa de restriccion y se
transfectd establemente en el clon celular previamente descrito que contenia el
elemento indicador de luciferasa. La linea celular del receptor PPAR-alfa acabada que
contiene un elemento indicador de luciferasa y expresa constitutivamente la proteina
de fusibn de PPAR-alfa (GR-GAL4-PPAR-alfa-humano-LBD) se aislé por seleccién
con zeocina (0,5 mg/ml) y G418 (0,5 mg/ml).

Procedimiento de ensayo

La actividad de los agonistas de PPAR-alfa se determina en un ensayo de 3 dias que
se describe a continuacion.

Dia 1
La linea celular de indicador de PPAR-alfa se cultiva hasta 80% de confluencia en

DMEM (n° 41965-039, Invitrogen) que se mezcla con las siguientes adiciones: cs-FCS
al 10% (suero de temero fetal; n°® SH-30068.03, Hyclone), zeocina 0,5 mg/mi (n® R250-
01, Invitrogen), G418 0,5 mg/ml (n°® 10131-027, Invitrogen), disolucion de penicilina-
estreptomicina al 1% (n° 15140-122, Invitrogen) y L-glutamina 2 mM (n® 25030-024,
Invitrogen). El cultivo se lleva a cabo en botellas de cultivo celular patrén (n® 353112,
Becton Dickinson) en un incubador de cultivo celular a 37°C en presencia de CO, al
5%. Las células al 80% de confluencia se lavan una vez con 15 ml de PBS (n®14190-
094, Invitrogen), se tratan con 3 ml de disolucién de tripsina (n°® 25300-054, invitrogen)
a 37°C durante 2 min, se recogen en 5 ml del medio DMEM descrito y se cuentan en

[14
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un contador de células. Después de diluir a 500.000 células/ml, se siembran 35 000
células en cada pocillo de una placa de microvaloracion de 96 pocillos con una base
de plastico transparente (n°® 3610, Corning Costar). Las placas se incuban en el
incubador de cultivo celular a 37°C y con CO; al 5% durante 24 h

Dia 2

Los agonistas de PPAR-alfa que se van a ensayar se disuelven en DMSO con una
concentracion 10 mM. Esta disolucién madre se diluye en DMEM (n° 41865-039,
Invitrogen) que se mezcla con ¢s-FCS al 5% (n® SH-30068.03, Hyclone), L-glutamina 2

mM (n°® 25030-024, Invitrogen) y los antibiéticos previamente descritos (zeocina, G418,
penicilina y estreptomicina)

Las sustancias de ensayo se ensayan con 11 concentraciones diferentes en el
intervalo de 10 pM a 100 pM. Los compuestos mas potentes se ensayan con
concentraciones en el intervalo de 1 uyM a 10 pM o entre 100 nM y 1 pM

El medio de la linea de células de indicador de PPAR-alfa sembrada el dia 1, se
elimina completamente por aspiracion, y se afiaden inmediatamente a las células las
sustancias de ensayo diluidas en medio La dilucién y adicién de las sustancias se
lleva a cabo mediante un robot (Beckman FX). El volumen final de las sustancias de
ensayo diluidas en medio es 100 pl por pocillo de una placa de microvaloracién de 96
pocillos. La concentracion de DMSO en el ensayo es menor que 0,1 % en vol/vol con
el fin de evitar efectos citotéxicos del disolvente.

Cada placa se cargé con un agonista de PPAR-alfa patron, que se diluyd iguaimente
en 11 concentraciones diferentes, con el fin de demostrar el funcionamiento del
ensayo en cada placa individual. Las placas de ensayo se incuban en un incubador a
37°C y CO; al 5% durante 24 h,

Dia 3
Las células con indicador PPAR-alfa tratadas con las sustancias de ensayo se sacan

del incubador y se aspira el medio. Las células se lisan pipeteando 50 pl de reactivo
Bright Glo (de Promega) en cada pocillo de una placa de microvaloracién de 96
pocillos. Después de incubar a temperatura ambiente en la oscuridad durante 10
minutos, las placas de microvaloracién se miden en el lumindmetro (Trilux de Wallac).
El tiempo de medicién para cada pocillo de la placa de microvaloracion es 1 segundo

Evaluacién

1§
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Los datos sin procesar del luminémetro se transfieren a un fichero de Microsoft Excel.
Se calculan las graficas del efecto de la dosis y los valores CE5S0 de los agonistas del
PPAR, usando el programa XL Fit como especifica el fabricante (IDBS).

Los valores de CE50 del PPAR-aifa para los compuestos de los Ejemplos 1 a 32 en
este ensayo estan en el intervalo de 100 nM a >10 pM. Los compuestos de la
iInvencion de formula | activan el receptor PPAR-alfa

Determinacién de los valores de CE50 de los agonistas de PPAR en el ensayo de
PPAR-delta celular

Principio

La potencia de las sustancias que se unen al PPAR-delta humano y lo activan de
forma agonista, se analiza usando una linea celular HEK transfectada estable (HEK =
nién embrionario humano), que aqul se denomina linea celular de indicador de PPAR-
delta. Andlogamente al ensayo descnto para el PPAR-alfa, la linea celular de indicador
de PPAR-alfa también contiene dos elementos genéticos, un elemento indicador de
luciferasa (pdeltaM-GAL4-Luc-Zeo) y una proteina de fusién de PPAR-delta (GR-
GAL4-PPARdelta-humano-LBD) que media en |la expresion del elementos indicador de
luciferasa que depende de un ligando de PPAR-delta La proteina de fusion GR-GAL4-
PPARdelta-humano-LBD expresada constitutiva y establemente, se une en el ndcleo
celular de la linea celular de indicador de PPAR-delta por la parte de la proteina GAL4
a los patrones de union del ADN de GAL4, 5' corriente arriba del elemento indicador
de luciferasa que es integrado establemente en el genoma de la linea celular En
ausencia de un ligando de PPAR-delta sélo hay un poco de expresion del gen
indicador de luciferasa, si en este ensayo se usa suero de ternero fetal con reduccién
de acidos grasos (cs-FCS). Los ligandos del PPAR-delta se unen y activan la proteina
de fusién de PPAR-delta, y asi estimulan la expresidn del gen indicador de luciferasa.
La luciferasa que se forma se puede detectar por quimiluminiscencia mediante un
sustrato adecuado.

Construccidn de la linea celular de indicador de PPAR-delta

La produccion de la linea celular de indicador de PPAR-delta estable se basa en un
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clon de célula HEK estable que fue establemente transfectado con un elemento
Indicador de luciferasa. Esta etapa ya se ha descnto antes, en la seccion "construccion
de la linea celular de indicader de PPAR-delta". En una segunda etapa, la proteina de
fusién de PPAR-delta (GR-GAL4-PPARdelta-humano-LBD) se introdujo establemente
en este clon celular. Para este propésito, el ADNc que codifica los 76 aminoacidos N-
terminales del receptor de glucocorticoides (n° de acceso P0O4150) se uni6 a la seccibn
de ADNc que codifica los aminoacidos 1-147 del factor de transcripcién de levadura
GAL4 (n° de acceso P04386) El ADNc del dominio de unién del ligando del receptor
PPAR-delta (aminoacidos S139-Y411; n® de acceso L07592) se clond en el extremo ¥’
de esta construccion GR-GAL4 La construccidon de fusion preparada de esta forma
(GR-GAL4-PPAR-delta-humano-LBD)} se volvié a clonar en el pldasmido pcDNA3
(Invitrogen) con el fin de permitir la expresion constitutiva mediante el promotor de
citomegalovirus. Este plasmido se inealiz6 con una endonucleasa de restriccion y se
transfectd establemente en el clon celular previamente descrito que contenia el
elemento indicador de luciferasa. La linea celular de indicador de PPAR-delta que
contiene un elemento indicador de luciferasa y expresa constitutivamente la proteina
de fusion de PPAR-delta (GR-GAL4-PPAR-delta-humano-LBD) se aisl6 por seleccion
con zeocina (0,5 mg/ml) y G418 (0,5 mg/ml).

Pracedimiento de ensayo y evaluacion

La actividad de los agonistas de PPAR-delta se determina en un ensayo de 3 dias de
forma analoga al procedimiento descriio antes para la linea celular de indicador de
PPAR-alfa, excepto que se uso la linea celular de indicador de PPAR-delta y un
agonista especifico para PPAR-delta, como patrén para controlar la eficacia del
ensayo

Se midieron los valores de CES0 para el PPAR-delta en el intervalo de 0,2 nM a >10
uM para los agonistas de PPAR de los Ejemplos 1 a 51 descntos en esta solicitud Los
compuestos de formula | de la invencién activan al receptor PPAR-delta.

¥
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Los ejemplos dados en |a Tabla Il sirven para ilustrar la invencién, pero sin imitarla.

R5

R7 R3 R2

Tabla |

Ejemplo |X r4 L u Vv [R1 R2 [R3 R4 (RS R6

1 - 3 o] -CH2- S N | H H H CH3- p-CF3
2 - - o] -CH2- S N H H H H CH3- p-CF3
3 - - (o] -CH2- B N H H |[CH30O- H CH3- p-CF3
4 - - O -CH2- S N |[CI H [H H CH3- p-CF3
5 - - S -CH2- S N |H - H [H H CHa3- p-CF3
6 - - 0 -CH2- S N [C H H H CH3-CH2-CH2-CH2- p-CF3
7 - - 0O -CH2- IS N |CI H H H CH3-CH2-CH2-CH2- p-SF5
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8 - -CH2- 5 Cl H CH3- p-SF5
9 - -CH2-CH2- S Cl H CH3-CH2-CH2-CH2- p-CF3
10 -CH2- -CH2- HS Cl H CH3-CH2-CH2-CH2- p-CF3
11 - -CH2- S CH30- H CH3- p-CF3
12 - -CH2- S F H CH3-CH2-CH2-CH2- p-CF3
13 - -CH2- 3] F CH3-CH2-CH2-CHz2- p-CF3
14 - -CH2- S H H CH3-CH2-CH2-CHz2- p-CF3
15 - -CH2- S CF3 H CH3-CH2-CH2-CH2- p-CF3
16 - -CH2- <] -CH3 H CH3-CH2-CH2-CHz2- p-CF3
17 - -CH2- S Br H CH3-CH2-CH2-CHz2- p-CF3
18 - -CH2- S CH30- H CH3-CH2-CH2-CH2- p-CF3
19 - -CH2- S Cl H CH2=CH-CH2-CH2- p-CF3
20 - -CH2- Cl H HO-CH2-CH2-CH2-CH2- p-CF3
21 - -CH2- S Cl H HO-CH2-CH(OH)-CH2-CH2- p-CF3
22 - -CH2- S CN H CH3-CH2-CH2-CH2- p-CF3

1y
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23 - O -CH2- CH3s- H CH3-CH2-CH2-CH2- p-CF3
24 - O -CH2- CH3S(0)- H CH3-CH2-CH2-CH2- p-CF3
25 - O -CH2- CH38(0)2- H CH3-CH2-CH2-CH2- p-CF3
26 - S(0) |-CH2- H H CH3-CH2-CH2-CH2- p-CF3
27 - S(0)2 |-CH2- H H CH3-CH2-CH2-CH2- p-CF3
28 -CH2-|0 -CH2- F H CH3-CH2-CH2-CH2- p-CF3
29 -CH2-[0 -CH2- H H CH3- p-CF3
30 - © -CH2- Cl H CH3- p-fenilo
31 - (o] -CH2- Cl H CH3- p-OCH3
32 - o -CH2-CH2- Cl H CH3- p-SF5
33 - © -CH2- Cl H CH3-0-CH2- p-CF3
34 - o] -CH2- Cl H CH3-0-CH2-CH2-O-CH2- p-CF3
35 - o -CH2- Cl H CH3-CH2-0-CH2-CH2-0-CH2- p-CF3
36 - O -CH2- Cl H CH3-0-CH2-CH2-CH2-O-CH2- p-CF3
37 - (o] -CH2- -CH3 H CH3-O-CH2- p-OCH3

(22
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38 LCH2- .CH3 H |H CH3-0-CH2-CH2-0-CH2- p-OCH3
39 -CH2- .CH3 H H CH3-0-CH2- p-OCH3
40 LCH2- .CH3 H |H CH3-0-CH2-CH2-0-CH2- p-OCH3
41 -CH2- .CH3 H |H CH3-CH2-0-CH2-CH2-0-CH2-  [p-OCH3
42 -CH2- _CH3 H |H CH3-0-CH2-CH2-CH2-O-CH2-  [p-OCH3
43 _CH2- -CH3 H |H CH3-CH2-0-CH2- p-OCH3
44 -CH2- .CH3 H |H Ph-CH2-O-CHz2- p-OCH3
45 _CH2- ci H H CH3-0-CH2- p-OCH3
46 -CH2- cl H |H CH3-0-CH2-CH2-O-CH2- p-OCH3
a7 .CH2- cl H |H CH3-0-CH2- p-OCH3
48 LCH2- cl H |H CH3-0-CH2-CH2-CH2-0-CH2-  [p-OCH3
49 LCH2- CH3C- |H [Br CH3- p-CF3

50 LCH2- cl H |H Ph-CH2-0-CH2-CH2-CH2- p-CF3

51 -CH2- cl H H HO-CH2-CH2-CH2- p-CF3
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En la siguiente tabla se indica la potencia de algunos de los ejemplos descritos

— T
4 1.66 0.056
5 1.33 0.068
10 077 0.011
13 0.36 0 010
15 0.15 0 003
18 >10 0 015
20 1.56 0 055
28 0.12 0.023
30 0.25 0.016
32 D 32 0.31
34 0.23 0 001
50 0.42 0.0007

. 5 Procedimientos

Los compuestos de la férmula general | de acuerdo con la invencién se pueden
obtener como se indica en los siguientes esquemas de reaccidn

10
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Procedimiento A

R 1 v{
JCN
Y—-—%:grx * CU) W basa (R = haluro)
R3 R2 R \
A1 R? A2 [} R1
condrcones de reaccdn de O w
Mitsunobu (R = OH) v\ __:i?’ ,CN
RE X
R7 A5 R3 R2
base (R = hahro
e 28
R— X + O i /
E j‘ vy
A-4

R3 R2 R&

A3 RY

RS

NH,OH. NEt, . 1 clorsionmiats do fento, prkina e —
W NH ' Q W Nogr®
R A x_‘(n-orl Yo x—{:f
R7 As R& R2 RY Ay B R2

Un compuesto de formula general A-1 enlaque Yes -OHo-SHy X, Z, R1,R2, R3y

R4 son como se han definido, se hace reaccionar con un haluro de férmula general A-
2enlaque R=haluroy U, V, W, R5, R6 y R7 son como se han definido, en presencia
de una base tal como carbonato de cesio o hidruro sddico en un disolvente tal como
10 dimetilformamida o con un alcohol de formula general A-2 enlaque R=0OHy U, V, W,
R5, R6 y R7 son como se han defimido, en las condiciones de reaccién de Mitsunobu
(tnfeniifosfina, azodicarboxilato de dietilo, por ejemplo) en un disolvente apolar tal
como diclorometano, para dar un compuesto de formula general A-5 Altemativamente,
el compuesto de formula general A-5 se puede obtener haciendo reaccionar un
15 compuesto de férmula general A-3 enlaque R = haluro,Z=-CH2y X, R1,R2, R3y
R4 son como se han definido, con un ¢compuesto de férmula general A4 enlaque Y
es -OH y U, V, W, R5, R6 y R7 son como se han definido, en presencia de una base
tal como hidruro sédico en un disolvente tal como dimetiformamida S1Y = S en el
compuesto de formula general A-5, el dtomo de azufre se puede oxidar (Y =SO oY =
20 802) por métodos conocidos en la técnica, por ejemplo, con un agente oxidante tal
como acido metacloroperbenzoico en un disolvente apolar tal como diclorometano. El
compuesto de férmula general A-5 se hace reaccionar con hidrocloruro de
hidroxilamina en presencia de una base tal como trietlamina, en un disolvente tal
como tetrahidrofurano Y metanol para obtener un compuesto de férmula general A-6.
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Un compuesto de férmula general A-6 se convierte en el producto de férmula general
A-7, por reaccién con cloroformiato de fenilo en presencia de una base tal como
piridina, y tratamiento de este producto intermedio con una base tal como 1,8-
diazabiciclo[5.4 OJundec-7-eno en un disclvente tal como acetonitnlo.

Los ejemplos 1-9, 12-14, 28-32 y 45-48 se obtuvieron de acuerdo con el procedimiento
A

Se pueden obtener otros compuestos de acuerdo con, o por procedimientos
10  conocidos.

Procedimiento B

5
( R= haiuro) Vé_ 1
7, i
RG z
H RG o condicones de reaccion de H
B3 R3 R2

Mitsunobu ( R = OH, Z = enlace) R7

5
v—{i R4 R1 H v& 1
o~ )
NaBH4 Cu) W MsCl, NEW G WY_
RS Y— R6
R7 B4 RS R2 RT BS R Re

N(n-BuMCN r’{_ N NH2-OH, NEt3
1 cloroformiato de fenio, pindina
d 2 DBU, MeCN
@i m@»‘ »@I& d o @

Un compuesto de formula general B-1 enlaque Y es -OH 0 -SHy Z, R1, R2, R3y R4
son como se han definido, se hace reaccionar con un haluro de formula general B-2 en
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la que R = haluro y U, V, W, R5, R6 y R7 son como se han definido, en presencia de
una base tal como carbonato de cesio o hidruro sédico en un disolvente tal como
dimetilformamida o con un alcohol de formula general B-2enlaque R=0OHy U, V, W,
R5, R6 y R7 son como se han definido, en las condiciones de reaccién de Mitsunobu
(tnfenilfosfina, azodicarboxilato de dietlo) en un disolvente apolar tal como
diclorometano, para dar un compuesto de formula general B-3. El compuesto de
férmula general B-3 se convierte en el alcohol de férmula general B-4, por tratamiento
con un agente de reduccion tal como borohidruro sédico en un disolvente tal como
tetrahidrofurano. El alcohol de férmula general B-4, se hace reaccionar con cloruro de
metanosulfonilo en presencia de una base tal como trietlamina, en un disolvente tal
como diclorometano, para obtener el compuesto de formula general B-5. El compuesto
de formula general B-5 se hace reaccionar con cianuro de tetrabutilamonio en un
disolvente tal como acetonitrilo, para obtener un compuesto de formula general B-6.
Un compuesto de férmula general B-6 se hace reaccionar con hidrocloruro de
hidroxilamina en presencia de una base tal como trietilamina, en un disolvente tal
como tetrahidrofurano y metanol para obtener un compuesta de férmula general B-7
Un compuesto de formula general B-7 se convierte en el producto de formula general
B-8, por reaccidbn con cloroformiato de fenilo en presencia de una base tal como
piridina, y tratamiento de este producto intermedio con una base tal como 1,8-
diazabiciclo[5.4.0]undec-7-eno en un disolvente tal como acetonitrilo.

El ejemplo 10 se obtuvo de acuerdo con el procedimiento B.

Se pueden obtener ofros compuestos de acuerdo con, o por procedimientos
conocidos

Procedimiento C
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R4 F R4 UG
Nug = nucledfilo w
ne u WY—I—QCN _— U ‘Y—-—%jicu
RY c1 R R R7 c2 B R

Un compuesto de férmula general C-1 enlaque R1 =Fy U, V, W, Y, Z R2, R3, R4,
R5, R6 y R7 son como se han definido, se hace reaccionar con un nucledfilo, p e,
metilato sodico, para obtener un compuesto de formula general C-2 Un compuesto de
formula general C-2 se hace reaccionar con hidrocloruro de hidroxilamina en presencia
de una base tal como tnetilamina, en un disolvente tal como tetrahidrofurano y metanol
para obtener un compuesto de formula general C-3. Un compuesto de férmula general
C-3 se convierte en el producto de férmula general C-4, por reaccién con cloroformiato
de fenillo en presencia de una base tal como piridina, y tratamiento de este producto
intermedio con una base tal como 1,8-diazabiciclo[5.4.0Jundec-7-eno en un disolvente
tal como acetonitrilo

Los ejemplos 11, 22 y 23 se obtuvieron de acuerdo con el procedimiento C.

Se pueden obtener ofros compuestos de acuerdo con, © por procedimientos
conocidos

Procedimiento D:

NH2-OH, NEI3 1 Cloroformato de fenilo, pndina uc: H
z DBU, MeCN N\fo
v— -0
N’
—OH
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R4 R4 5

Cs,CO0, 0 NaH, DMF R4 1
F CN @) {R = OH, 8H) Q W
+ W U ¥ CN
) R R6
R3 R2

R7 R3 R2

D-1 R7 D-2 03

Un compuesto de formula general D-2enlaque Res-OHo-SHyU,V, W, R5, R6y
R7 son como se han definido antes, se hace reaccionar con un fluoronitrilo de formula
general D-1 en la que R1, R2, R3 y R4 son como se han definido antes, en presencia
de una base tal como carbonato de cesio o hidruro sédico, en un disolvente tal como
dimetiiformamida, para dar un compuesto de formula general D-3 en la que U, V, W,
R1, R2, R3, R4, R5, R6 y R7 son como se han definido. Si Y = S en el compuesto de
formula general D-3, el atomo de azufre se puede oxidar (Y = SO o Y = S02) por
métodos conocidos en la técnica, por ejlemplo, un agente oxidante tal como acido
metacioroperbenzoico en un disolvente apolar tal como diclorometano. Como se ha
descnto en el procedimiento A, el compuesto D-3 se hace reaccionar con hidrocloruro
de hidroxilamina en presencia de una base tal como tnetilamina, en un disolvente tal
como tetrahidrofurano y metanol para obtener un compuesto de férmula general D-4
El compuesto D4 se convierte en el producto de férmula general D-5 por reaccién con
cloroformiato de fenilo en presencia de una base tal como piridina, y tratamiento de
este producto intermedio con una base tal como 1,8-diazabiciclo[5 4.0Jundec-7-eno en
un disolvente tal como acetonitrilo.

Los ejemplos 15-19, 3744 y 50 se obtuvieron de acuerdo con el procedmiento D.

Se pueden obtener otros compuestos de acuerdc con, ¢ por procedimientos
conocidos.

Procedimiento E:

N

5 RS
NH,OH, NEt, 1 cloroformiato de fenilo, pindina
1 2 DBU, MeCN ® R 1H
W NH W
R&: v Y RG v Y X
N-OH N.-O
H
R7 pDga R3 R2 R7 DS R3 R2

126
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Este procedimiento se usa para sintetizar la unidad estructural E-4 en la que U, V, R5,
R6 y R7 son como se han definido antes.

cl
N{n-Bu)4CN u NaOH
s K e

—————
R7 v " R5
MeCN R7
R6
E-1 RSB E-2
O O—H
O—H
UO BH3*THF
” RS - O>—rs
R7 R7 v
R6 E-3 R6 E-4

5 Un haluro de formula general E-1 en la que U, V, R5, R6 y R7 son como se han
definido antes, se hace reaccionar con cianuro de tetrabutilamonio en un disolvente tal
como acetonitrilo, para obtener un compuesto de formula general E-2 Este compuesto
de formula general E-2 se hidroliza con una base tal como hidrdxido sodico para
obtener el acido carboxilico de férmula general E-3. El acido carboxilico de formula

10 general E-3 se reduce con un agente de reduccién, p e)., borano, al alcohol de férmula
general E4

Se pueden obtener ofros compuestos de acuerdo con, o por procedimientos
cohocidos.

15
Procedimiento F:

Este procedimiento se usa para sintetizar las unidades estructurales F-5 y F-6 en las
que R5, R6 y R7 son como se han definido antesy Ues Su O
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0
0 o0 s02c12 R Re -
/U\)J\ R — R5 o] _—
RS o~

F-1

R’= metilo o etilo F-2
0
0 ct
%: R O‘H
N LiAIH4
\N RS . ~ \ R5 MLCI.. ~ 3 RS
R7 R? N R7 N
R6 R6
F4 R6 E-5 F-8

Un éster metllico o etilico del acido 3-oxo-butirico de férmula general F-1 en la que R5
es como se ha definido antes, se hace reaccionar con cloruro de sulfunlo para dar un
compuesto sustituido con cloro de férmula general F-2 Este compuesto de férmula
general F-2, se hace reaccionar con una benzamida o tiobenzamida de férmula
general F-3, en laque U es S u O y R7 y R8 son como se han definido, para obtener
un fenittiazol éster del feniltiazol de férmula general F-4. El éster de formula general F-
4 se reduce con un agente de reduccion, p. €j , hidruro de litio y aluminio, al alcohol de
formula general F-5. El alcohol de férmula general F-5 se hace reaccionar con cloruro
de metanosuifonilo en presencia de una base tal como tnetilamina, en un disolvente tal
como diclorometano para obtener una unidad estructural de férmula F-6, en la que RS,
R6 y R7 son como se han definido antes.

Se pueden obtener otros compuestos de acuerdo con, o por procedimientos
conocidos

Procedimiento G:

Este procedimiento se usa para sintetizar las unidades estructurales G4, en las que V
=S u 0O y R5, R6 y R7 son como se han definido antes.
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(o)
CO\R, 0-H
. H N LIAIH4

S v R CE ol

Hal H R7 @J\v

RE R7
G-1 G-2 RS G3 " G4

R"= mehlo o etilo
Hal=Cl, Br

Un haluro de férmula general G-1 en la que Hal = cloro 0 bromo, R’= metilo o etilo y
R5 es como se ha definido antes, se hace reaccionar con una benzamida ©
tiobenzamida de férmula general G-2 en laque V=06 S y R6 y R7 son como se han
definido antes, para obtener un éster de fd&rmula general G-3 El éster de féormuta
general G-3 se reduce con un agente de reduccion, p. €j., hidruro de lthio y aluminio, al
alcohol de formula general G-4.

Se pueden obtener otros compuestos de acuerdo con, o por procedimientos

conocidos
Procedimiento H':

Este procedimiento se usa para sintetizar las unidades estructurales H-4 y H-5 en las
que R5, R6 y R7 como se ha definido antes.

{ 5
CHO i\
HCl POCI3
\’J\RS + R6‘©/ . <y :hl\{_\

N 1 - cl
HO R7 R8 0 Re

R7 R7
H-3 H-4

H-1 H-2
5
Nal
acetona \
—
> N I
R6
R7 H-6

1US 10/788.997 ; US 10/788.996 US 10/789.017
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El compuesto H-1 en el que R5 es como se ha definido antes, se hace reaccionar con
el aldehido H-2 en el que R6 y R7 son como se han defimido antes, en etanol y usando
cloruro de hidrégeno, para dar el compuesto H-3.

El compuesto H-3 se calienta a reflujo en cloruro de fosfonlo, para dar el compuesto H-
4 Este se calienta a reflujo con yoduro sédico en acetona Este da el compuesto H-5.

Se pueden obtener otros compuestos de acuerdo con, o por procedimientos
conocidos

Procedimiento |
o o
— ,@b" “v:{;gx"‘" o
& “ »
ST = R
e
Loy TMED’@C;“ f%;g _zjo

Rr

Un compuesto de férmula general I-1 (que se puede sintetizar segun el procedimiento
A, B y D, donde el sustituyente RS de las unidades estructurales A-2, B-2 y D-2 es -
CH2-OGP, la sintesis de estas unidades estructurales se describe en los
procedimientos J y K ) donde X, Y, Z, W R1, R2, R3, R4, R6 y R7 son como se ha
defindo y GP significa un grupo protector como por ejemplo un éter

|20
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tetrahidropiranilico Se elimina el grupo protector del compuesto de férmula general |-
1, en el caso de que GP sea éter tetrahidropiranilico, por ejemplo, por tratamiento con
un acido en un disolvente polar como metanol para obtener un compuesto de formula
general |-2. El grupo hidroxilo del compuesto de férmula general |-2 se convierte en un
grupo saliente (GS) por ejemplo un mesilato por tratamiento con cloruro de
metanesulfonilo en presencia de una base como trnetilamina en un disolvente como
diclorometano para obtener un compuesto de férmula general 1-3. Ef compuesto de
férmuia general I-3 se hace reaccionar con un alcohol en presencia de una base como
hidruro sédico para obtener un compuesto de férmula general |-4, donde la definicion
de —CH2-O-R8 esta comprendida en la definicion de RS tal y como se ha descrito El
compuesto de formula general |4 se hace reaccionar con hidrocloruro de
hidroxilamina en presencia de una base tal como trietlamina, en un disolvente tal
como tetrahidrofurano y metanol para obtener un compuesto de formula general |-5.
Un compuesto de férmula general I-5 se convierte en el producto de formula general I-
6, por reaccién con cloroformiato de fenilo en presencia de una base tal como pindina,
y tratamiento de este producto Intermedio con una base tal como 1,8-
diazabiciclo[5.4.0Jundec-7-eno en un disolvente tal como acetonitrilo.

Los ejemplos 33-36 se obtuvieron de acuerdo con el procedimiento .

Se pueden obtener otros compuestos de acuerdo con, o por procedimientos
conocidos.

Procedimiento J:

Este procedimiento se usa para sintetizar las unidades estructurales A-2, B-2 y D-2
donde R5 = -CH2-OGP (GP = grupo protector), Ues SuQ, W=-CH2 , R=-0OH 0 -ClI
y R6 y R7 son como se definié anteriormente.

kY
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0
) o
0 0, 0
LY R' LY
R nNBs U
N o —_— N
<. CH, N S
R7 R Br R? N oey
RS
R6 J-1 J2 R6 J-3
o)
o}
- o
= LIAIH4 ) N
— R? N oG — N
R7 N orc
R6
J4 RE A-2 (R =-OH)
B-2 (R = -OH)
D-2 (R = -OH)
c!
MsC!, NEt3
- . A
—
R7 N  opG

R Aa2(r=-))

B-2 (R =-Cl)

D-2 (R = -Cl}

Un compuesto de formula general J-1 (que se puede sintetizar segin el procedimiento
F (J-1 es parte de F4)) donde U es S u O, R’ es alquilo como metilo o etilo, y R6 y R7
son como se definié anteriormente, se broma por tratamiento con N-bromosuccinimida
en un disolvente apolar como tetraclorometanc para obtener un compuesto de férmula
general J-2. El bromuro de férmula general J-2 se convierte en el alcohol de férmula
general J-3 por tratamiento con trifluoroacetato de plata en un disolvente como
dimetiformamida y posterior calentamiento del trifluoroacetato resultante en un
disolvente como etanol. El grupo hidroxilo del compuesto de férmula general J-2 se
protege por ejemplo como éter tetrahidropiranilico por tratamiento con 3,4-dihidro-2H-
pirano en un disolvente como diclorometano en presencia de acido como para-
toluenesulfonato de piridinio para -obtener un compuesto de férmula general J4 El
éster del compuesto de fédrmula general J-4 se reduce con un agente como hidruro de
iitio y aluminio en un disolvente como tetrahidrofurano para obtener el compuesto de
formula general A-2, B-2 o0 D-2, donde R es OH El grupo hidroxilico se puede convertir
en un cloro por tratamiento con cloruro de metanosulfonilo en presencia de una base
como tnetilamina en un disolvente como diclorometano para obtener un compuesto de
férmula general A-2, B-2 o D-2, donde R es Cl.

Se pueden obtener otros compuestos de acuerdo con, o por procedimientos
conocidos.

12 %
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Procedimiento K:

Este procedimiento se usa para sintetizar [as unidades estructurales A-2, B-2 y D-2
donde R5 = -CH2-OGP (GP = grupo protector), Ves Ny U es O, W=-CH2-, R =-OH
o ~-Cl y R6 y R7 son como se definié antenormente.

0 (o]
0~ + Ry | ——— R7 '
H H
N, r-0

@/& @*i;,

B-2 (R = -OH)
D-2 (R = -OH)

MsCl, NEt3

o

B-2({R=<Cl)
D-2 (R=-Cl)

Se hace reaccionar 2-diazo-3-oxobutanoato de metilo (R'= Me) o 2-diazo-3-
oxobutanoato de etilo (R'= Et) con una benzamida de formula general K-1, donde R6 y
R7 son como se definié anteriormente en presencia de tetraacetato de dirodio en un
disolvente apolar como 1,2-dicloroetano para obtener un compuesto de formula
general K-2. El compuesto de fdrmula general K-2 se cicla para obtener un compuesto
de férmula general K-3 por tratamiento con trifeniifosfina y yodo en un disolvente
apolar como diclorometano

El compuesto de férmula general K-3 se broma por tratamiento con N-
bromosuccinimida en un disolvente apolar como tetraclorometano para obtener un
compuesto de férmula general K-4. El bromuro de formula general K-4 se convierte en
el alcohol de férmula general K-5 por tratamiento con trifluoroacetato de plata en un
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disolvente como dimetiformamida y posterior calentamiento del trifluoroacetato
resultante en un disolvente como etanol El grupo hidroxilo del compuesto de férmula
general K-5 se protege por ejemplo como éter tetrahidropiranilico por tratamiento con
3,4-dihidro-2H-pirano en un disclvente como diclorometano en presencia de acido
como para-toluenesulfonato de piridinio para obtener un compuesto de férmula general
K-6 EIl éster del compuesto de formula general K-6 se reduce con un agente reductor
como hidruro de litio y aluminio en un disolvente como tetrahidrofurano para obtener el
compuesto de formula general A-2, B-2 o D-2, donde R es OH El grupo hidroxilico se
puede convertir en un cloro por tratamiento con cloruro de metanosulfonilo en
presencia de una base como trietilamina en un disolvente como diclorometano para
obtener un compuesto de férmula general A-2, B-2 0 D-2, donde R es ClI

Lista de abreviaturas:

Ac acetilo

Bn bencilo

iBu isobutilo

{Bu terc-Butilo

BulLi n-butil-litio

Bz ) benzoilo

Cy ciclohexilo

DCI lonizacién quimica directa (EM)
DCM diclorometano

DMAP N,N-dimetiiaminopindina
DMF N,N-dimetiformamida

DMSO dimetilsulfoxido



EE

eq

ESI

FG

Hal

HPLC

LC-MS

GS

Me

EM

MsCl

NBS

RMN

Pd/C

GP

iIPr

nPr

Rf

terc

TLC
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acetato de etilo

equivalentes

lonizacién por electroputvenzacién (EM)
Grupo labil

halégeno

Cromatografia liguida de alta eficacia
cromatografia de liquidos acoplada con espectrometria de masas
Grupo labil

metilo

espectrometria de masas

cloruro de metanosuifonilo

N-bromosuccinimida

"Resonancia magnética nuclear

para
paladio sobre carbén
Grupo Protector
isopropilo

n-propilo

tiempo de retencion (TLC)
terciano

Cromatografia en capa fina

-
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Los compuestos adicionales de la férmula | se pueden preparar de forma
correspondiente o por procedimientos conocidos

A continuaciéon se describen los procedimientos experimentales para preparar los

5 ejemplos antes mencionados.

Sintesis de las unidades estructurales de acuerdo con el procedimiento F:

10  4-Butil-5-clorometil-2-(4-triflucrometil-fenil)-tiazol

\/\/lk)j\ sozcz
o —

NH,

-

Cl

Ester metilico del dcido 4-butil-2-

XS
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Se disolvieron 50 g de éster metilico del acido 3-oxo-heptanoico en 80 ml de
diclorometano seco y se afadieron 2,82 ml de cloruro de sulfurlo La mezcla de
reaccion se agitd a temperatura ambiente durante 30 minutos Se afdadieron 20 ml de
agua y la mezcla de reaccidn se extrajo cinco veces con porciones de 30 ml de
diclorometano Los extractos organicos combinados se lavaron con agua y disolucién
saturada de NaHCO3 y salmuera, y se secaron sobre MgS04 El disolvente se separd
a presidén reducida para obtener 6,0 g de éster metilico del acido 2-cloro-3-oxo-
heptanoico en forma de material bruto. Este matenal se us6 sin purificacion adicionat.
Se disolvieron 6,0 g del éster metilico de] acido 2-cloro-3-oxo-heptanoico en 50 mi dé
etanol y se afiadieron 6,4 g de 4-(trifluorometil}tiobenzamida La mezcla de reaccion se
calentd a reflujo toda la noche. El disolvente se separé a presién reducida, y el residuo
se purificé por cromatografia con el eluyente n-heptano-acetato de etilo = 100:1 =>
60:1. Esto produce 7,4 g de éster metilico del acido 4-butil-2-(4-trifluorometil-fenil)-
tiazol-5-carboxilico en forma de aceite amarillo.

C16H16F3NO2S (343,37), EM (ESI): 344,1 (M+H"), Rf (n-heptano. acetato de etilo =
4:1)=0,62.

[4-Butil-2-(4-tnifluorometil-fenil}-tiazol-$-1l]-metanol

OH

F F

F
F FF

Se disolvieron 1,2 g de hidruro de litio y aluminio en 100 ml de tetrahidrofurano seco.
Se afadieron 5,3 g de éster metiico del acido 4-butil-2-(4-tnfluormetil-fenil)-tiazol-5-
carboxilico, disuelto en 100 ml de tetrahidrofurano. La mezcla de reaccién se agité a
temperatura ambiente en un periodo de una hora, y después se afadieron 50 ml de
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disolucion saturada de cloruro aménice y 50 ml de una disolucién de acido clorhidrico
1 molar. La mezcla de reaccién se extrajo cinco veces con porciones de 60 ml de
acetato de etilo. Las capas organicas combinadas se secaron sobre MgSO4 y el
disolvente se separd a presion reducida para proporcionar 4,6 g de [4-butil-2-(4-
trfluorometil-fenil)-tiazol-5-}-metanol en forma de un aceite amarillo, que solidific tras
reposar a temperatura ambiente

C15H16F3NOS (315,36), EM (ESI) 316,4 (M+H")

4-Butil-5-clorometil-2-(4-trifluorometil-fenil)-tiazol

o5 —, o

Se disolvié 1,0 g de [4-butil-2-(4-trifluorometil-fenil)-tiazol-5-ill-metanol en 50 ml de
diclorometano, y se afiadieron 0,88 ml de trietilamina y 0,39 ml de cloruro de
metanosulfonilo. La mezcla de reaccidn se agitdo a temperatura ambiente durante un
periodo de tres horas, y después se afadieron 100 ml de diclorometano, y la mezcla
de reaccién se lavé con 50 ml de disolucién saturada de NaHCO3, agua y salmuera.
La capa organica se secd sobre MgSO4 y el disolvente se separd a presion reducida.
Esto proporcioné 1,0 g de 4-butil-5-clorometil-2-(4-triflucrometil-fenil)-tiazol en forma de
aceite amanlio

C15H15CIF3INS (333,81), EM (ESI) 334,3 (M+H")

4-But-3-enil-2-(4-trifluorometil-fenil

F

De acuerdo con el método descnto para el [4-butil-2-(4-trifluorometil-fenil)-tiazol-5-il]-
metanol, se obtuvo el [4-but-3-enil-2-(4-trifluorometil-fenil)-tiazol-5-il-metanol a partir
del éster etiiico del 4cido 3-oxo-hept-6-enoico y 4-(trifluoro)tiobenzamida.
C15H14F3NOS (313,34), EM (ESI). 312 (M-H").
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De acuerdo con el método descnto para el [4-butil-2-(4-trifluorometil-fenil)-tiazol-5-if]-
metanol, se obtuvo el [4-(3-benciloxi-propil)-2-(4-tnfluorometil-fenil)-tiazol-5-il]-metanol
a partir del conocido éster metilico del acido 6-benciloxi-3-oxo-hexanoico y 4-
(trifluoro)hiobenzamida

" C21H20F3N0O2S (407.45), MS(ESI). 408 (M+H")

4-Butil-5-clorometil-2-{4-pentafluorosulfanil-ferul)-tiazol
Cl

TN

=~
N

Ful
FIoF
F
De acuerdo con el método descrito para el 4-butil-5-clorometil-2-(4-trifluorometil-fenil)-
tiazol, se obtuvo el 4-butil-5-clorometil-2-{4-pentafluorosulfanil-fenil)-tiazol a partir de)
éster metilico del 4acido 3-oxo-heptanoico y d4-(pentafiuorosuifanil)tiobenzamida

disponibles en el comercio.
C14H15CIF5NS2 (391,86), EM (ESI). 392,3 (M+H")

5-Clorometil-4-metil-2-(4-pentafluorosulfanil-fenil)-tiazol

Cl
{
—
- N
Fl
F’?*F
F

De acuerdo con el método descrito para el 4-butil-5-clorometil-2-(4-trifluorometl-ferl)-
tiazol, se obtuvo el 5-clorometil-4-metil-2-(4-pentafluorosulfanil-fenil)-tiazol a partir de
2-cloroacetoacetato de etilo y 4-(pentafluorosulfaniltiobenzamida disponibles en el
comercio



60

C11HOCIF5NS2 (349,77), EM (ESI): 350,4 (M+H").

Ester etilico del acido 2-(4-Metoxi-fenil}-4-metil-oxazol-5-carboxilico

D’L I ﬁ,@i{\/

5 Se disolvieron 40,0 g de 4-metoxibenzamida en 400 ml de etanol La mezcla se

calentd hasta 50°C y se afadieron 48,8 ml de 2-cloroacetoacetato de etilo de una vez.
La mezcla resultante se puso a reflujo durante cuatro dias. La mezcla de reaccién de
enfrié y se elmind el disolvente a presion reducida. El residuo resultante se punficd
mediante cromatografia de desarrollo rapido sobre gel de silice para obtener 23,5 g del

10  éster etilico del dcido 2-(4-metoxi-fenil)-4-metil-oxazol-5-carboxilico como un sélido.
C14H15NO4 (261,28), MS(ESI). 262,1 (M+H").

Sintesis de las unidades estructurales segan el procedimiento E:

15
2-[4-Butil-2-(4-tnfluorometil-fenil)-tiazol-5-il]-etanol
N(nBu)4CN NaOQOH
MeCN
F
COOH
S{L\ N
x BH3*THF =N
N _— -
|=>(E>/L F.
F E F
20

CN
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Se disolviercn 3,0 g de 4-butil-5-clorometil-2-(4-trifluorometil-fenil)-tiazol en 50 ml de
acetonitrilo. A esta disolucién se afladieron 2,89 g de cianuro de tetrabutilamonio. La
mezcla de reaccién se agité a temperatura ambiente durante 30 minutos Después se
afadié una mezcla de disolucidon saturada de NaHCO3, hielo y acetato de etilo La
fase acuosa se separd y se extrajo tres veces en porciones de 30 ml de acetato de
etilo. Las capas organicas combinadas se lavaron con agua helada y salmuera, y se
secaron sobre MgSQ4 El disolvente se separ6é a vacio. El residuo se punficd por
cromatografia ultrarrapida con el eluyente n-heptano acetato de efilo = 5:1 para
proporcionar 1,1 g de [4-butil-2-(4-trifluorometil-fenil)-tiazol-5-1l}-acetonitrlo en forma de
aceite

C16H15F3N2S (324,37), EM (ESI) 325,3 (M+H"), Rf (n-heptano’ acetato de etilo =
4.1)=0,32.

Acido [4-butil-2-{4-trifluorometil-fenil)-hazol-5-il)-acético

CN COCH
A\ NaOH R\
~ ——
N —
N
F F
F F
F TF

Se disolvieron 1,1 g de [4-butil-2-(4-tnfluorometil-ferul)-tiazol-5-il]-acetonitrilo en una
mezcla de 1 ml de agua y 6 ml de isopropanol Se afiadieron 1,36 g de hidréxido

sddico, y la mezcla se calenté a 100°C. Después de tres horas, la mezcla de reaccion
enfnada se neutralizé con acido clorhidrico concentrado y se extrajo tres veces con
porciones de 50 ml de acetato de etilo. Los extractos organicos combinados se
secaron sobre MgS04 y se separd el disolvente para proporcionar 1,15 g de écido [4-
butil-2-(4-trifluorometil-fenil)-tiazol-5-1l}-acético bruto en forma de un aceite pardo Este
material se usd sin purificar.

C16H16F3NO2S (343,37), EM (ESI) 3444 (M+H").

N
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O—H
COOH
S
\ )
=\ BH3"THF N
E F
F
F

F
Se disolvieron 1,15 g de acido [4-butil-2-(4-tnfluorometil-fenil}-hazol-5-il]-acético bruto

en 50 ml de tetrahidrofurano y se enfriaron en un bafio de hielo a 0°C Se afiadieron a

0°C, 9,3 ml de disclucién de complejo de borano y tetrahidrofurano 1 M La mezcla de
reaccién se calentd a 55°C y se agitdé durante una hora a esta temperatura. La mezcla
de reaccién se enfric en un baio de hielo y se afiadiercn 50 ml de agua. Se afiadio6 la
capa organica Ei tetrahidrofurano se separd a vacio, y el residuo se extrajo tres veces
con porciones de 80 ml de acetato de etilo. Las capas organicas combinadas se
lavaron con salmuera, se secaron sobre MgSO4, y el disolvente se separ6 a vacio
para proporcionar 1,1 g de 2-[4-butil-2-(4-tnfluorometil-fenil)-tiazol-5-il}-etanol bruto en
forma de aceite mamrén. Este material se usé sin punficar

C16H18F3NOS (329,39), EM (ESI): 330,4 (M+H").

Sintesis de las unidades estructurales de acuerdo con el procedimiento G:

2-[5-metil-2-(4-pentaflucrosulfanil-fenil)-tiazol-4-il]-etanol

o]
OH 1.s0Ci2 NH,  P4S10
N N —r
F~S 2.NH3 =3 F
A F I\ F’?\
FF F FF
o/
. \ N
- = LiAIH4 ~
F N Q N OH
Fl o\ ef
=S S
F I\ F’P\
FF FF

4-Pentafluorosulfanil-benzamida
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o] o]
OH 1S0CI2 NH,
F A
=8 2. NH3 =S
F R\ FIA
FF FF

1

Se calentaron a reflujo 20 g de acido 4-pentafluorosulfanil-benzoico en 300 ml de
cloruro de tionilo durante tres horas. El cloruro de ticnilo se separd a presion reducida,
y el residuo resultante se disolvi6 en 100 ml de tetrahidrofurano Esta disolucion se
afiadib gota a gota a 80 ml de una disolucidn concentrada de amoniaco. El disolvente
se separ6 a vaclo y el residuo resultante se disolvid en 300 ml de agua y se extrajo
tres veces con porciones de 250 ml de acetato de etilo. Las capas organicas
combinadas se secaron sobre MgSO4, y el disolvente se separé a vacio para
proporcionar 24,5 g de 4-pentafluorosulfanil-benzamida en forma de un sélido amarilio
Este material se uso6 sin punficar

C?HBFSNbS {(247,19), EM (ESI) 248 (M+H").

4-Pentafluorosulfanil-tiobenzamida

Q S
P4S10
E NH,_ — . NH,
2 &
\ -
FF FP )

Se disolvieron 9 g de pentasulfuro de fésforo en 300 ml de tolueno. Se afadieron 16,8
g de NaHCO3 y la mezcla se calenté a refiujo durante treinta minutos Después, se
anadieron 25,2 g de 4-pentafluorosulfanil-benzamida disueltos en 200 ml de tolueno, y
la mezcla de reaccién se agité a 90°C durante tres horas El disolvente se separd a
vacio y el residuo resultante se disolvié en 300 ml de salmuera y se extrajo tres veces
con porciones de 250 ml de diclorometano. Las capas organicas combinadas se
secaron sobre MgSO4, y el disolvente se separd a vaclo para proporcionar 17,4 g de

4-pentafluorosulfanil-tiobenzamida en forma de un sélido amarillo.
C7HBF5NS2 (263,25), EM (ESI) 264 (M+H")

K
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F
F\\s
F'—’ \

FF

A

S o TN
=~
Fl + Br o \
F’?\
FF

Se disolvieron 10 g de 4-pentaflucrosulfanil-ticbenzamida y 9,93 g de éster metilico del
acido 4-bromo-3-oxo-pentanoico en 30 mi de acetona y se calentaron a reflujo durante
una hora La mezcla de reaccién enfriada se diluy6é afladiendo 250 ml de acetato de
etilo y se lavd tres veces con disolucién saturada de NaHCO3. La capa organica se
secd sobre MgSO4 y el disolvente se separd a vacio. El residuo se purificé por
cromatografia ultrarrapida con el eluyente n-heptano:acetato de etlo = 5:1 para
propercionar 4,5 g de éster etilico del acido [5-metl-2-(4-pentafluorosulfanil-fenil)-
tiazol-4-ii]-acético en forma de un aceite que solidificé tras reposar.

C13H12F5N0282 (373,37), EM (ES!): 374 (M+H").

2-[5-Metil-2-{4-pentafluorosulfanil-fenil)-tiazol-4-ill-etancl

S \ - \
\N LIAIH4 ~
F Q N OH
Ful o \_ N
F,’S\ --F B
F

A\

Se suspendieron 458 mg de hidruro de litio y aluminio en 100 mi de tetrahidrofurano
seco y se enfriaron en un bafio de hielo. A esta suspension enfriada en hielo, se
anadieron 4,5 g de éster etilico del acido [5-metil-2~(4-pentafluorosulfani-fenil)-tiazol-
4-ll]-acético, disueltos en 50 ml de tetrahidrofurano. La mezcla de reaccién se agité
durante una hora Después se afiadieron 300 ml acetato de etilo y 20 ml de disolucién
saturada de NH4Cl Se separ¢ la capa organica. La fase acuosa se extrajo tres veces
con porciones de 50 ml de acetato de etilo Las capas orgdanicas combinadas se
secaron sobre MgS04, y el disolvente se separé a vacio. El residuo se purificd por
cromatografia ultrarrapida con el eluyente n-heptanoc:acetato de etilo = 21 para
proporcionar 1,44 g de 2-[5-meti-2-(4-pentafluorosulfanil-fenil)-tiazol-4-il[-etanol en
forma de un aceite que solidificé tras reposar.
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C12H12F5NOS2 (345,36), EM (ESI). 346 (M+H")
Sintesis de las unidades estructurales de acuerdo con el procedimiento H:

5 4-Yodometil-2-{4-metoxifenil)-5-metiloxazol

oy OI\{‘

POCI3 0‘\§j Nal acetona 0’§\\
N
S o

3-Oxido de 2-(4-metoxi-fenil)-4,5-dimetil-oxazol

10 Se afiaden 50,6 g de monooxima de diacetilo y 66,7 m] de 4-metoxi-benzaldehido a
100 ml de acido acético glacial, y se introduce HCI| gaseoso durante 30 minutos, con
enfnamiento con hielo. El producto se hace precipitar en forma del hidrocloruro, por
adiciéon de metil terc-butil éter y se filtra con succién, y el precipitado se lava con metil
terc-butil éter El precipitado se suspende en agua y el pH se hace alcalino usando

16 amoniaco. La mezcla de reaccion se extrae tres veces con 200 ml de diclorometano en
cada caso, las fases organicas combinadas se secan sobre MgSO4 y después el
disolvente se separa a presion reducida. Esto produce 82,1 g del 3-0xido de 2-(4-
metoxi-fenil}-4,5-dimetil-oxazol en forma de un sdlido blanco C12H13NO3 (219,24),
EM (ESI) = 220 (M+H").

20
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4-Clorometil-2-(4-metoxi-fenil}-5-metil-oxazol
POCI3
“-s

Se disuelven 82 g de 3-0xido de 2-(4-metoxi-fenil)-4,5-dimetil-oxazol en 400 ml de

o~z

cloroformo, se afiaden 37,4 ml de oxicloruro de fésforo, y la mezcla se calienta a
reflujo durante 30 minutos. La mezcla de reaccion se enfria a 0°C, el pH se hace
ligeramente alcalino usando amoniaco, y la mezcla se extrae tres veces con 100 ml de
acetato de etilo en cada caso. Las fases organicas combinadas se lavan con agua y se
secan sobre MgSO4, y después el disaolvente se separa a presion reducida El residuo
se punfica en gel de silice usando como fase mdwvil n-heptano.acetato de etilo = 80:1
=> 5:1. Esto produce 46,3 g de 4-clorometil-2-(4-metoxi-fenil)-5-metil-oxazol en forma
de un soblido amarillo. C12H12CINO2 (237,69), EM (ESI) = 238 (M+H"), Rf (n-
heptano acetato de etilo) = 7-3) = 0,45

4-Yodometil-2-(4-metoxifenil)-S-metiloxazol

Se calientan 19,9 g de 4-clorometil-2-(4-metoxi-ferul)-5-metil-oxazol junto con 37,7 g de

yoduro sédico, en 300 ml de acetona, a la temperatura de reflujo durante 2 horas.
Después de enfriar la mezcla de reaccidn, el disolvente se separ6 a presion reducida,
y el residuo se disolvié en 300 ml de metil terc-butii-éter, la mezcla se lava tres veces
con disolucidn saturada de Na2S5S203, y se seca sobre MgSO4, y después el
disolvente se separa a presion reducida. Esto da 49,8 g de 4-yodometil-2-(4-
metoxifenil)-5-metiloxazol en forma de un sélido pardo claro

C12H12INO2 (329,14), EM (ESI) 330 (M+H+).

4-Yodometil-5-metil-2-p-bifeniloxazoi
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De forma anéloga a la sintesis de la unidad estructural del 4-yodometil-2-(4-

metoxifenil)-5-metiloxazol, la monocoxima de diacetilo y el p-bifenilcarbaldehido dieron
5 el 4-yodometil-5-metil-2-p-bifeniloxazol.

C12H12INO (375,21), EM (ESI): 376 (M+H").

Sintesis de las unidades estructurales sequn el procedimiento J:

10  [2-(4-metoxi-fenil)-4-(tetrahidro-piran-2-iloximetil)-oxazol-5-l}-metanol y 5-clorometil-2-
(4-metoxi-fenil)-4-(tetrahidro-piran-2-ifoximetil}-oxazol

Br.
0
N 0
I (’ - .%_q
\O,Ej < <’
A Q
° 0
B A Qe 0
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Ester etilico del 4cido 4-bromometil-2-(4-metoxi-fenil}-oxazol-5-carboxilico
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Br.,

ST T o

A una disolucién en ebullicion de 23,5 g del éster etilico del acido 2-(4-metoxi-fenil)-4-
metil-oxazol-5-carboxilico en 250 ml de tetracloro-metano se afadié poco a poco un
mezcla de 5,92 g de 2,2°-azobis(2-metilpropionitnio) y 19,3 g de N-bromosuccinimida
La mezcla de reaccién se puso a reflujo durante siete horas. La mezcla de reaccién
enfnada se filtré6 sobre un lecho de celta y el disolvente se eliminé a vacio para
obtener 30,7 g del éster etilico del acido 4-bromometil-2-(4-metoxi-fenil)-oxazol-5-
carboxilico bruto. El material se usé en la siguiente etapa sin punficacién adicional.
C14H14BrNO4 (340,18), MS(ESI)- 340,0 y 342,0 (M+H"), Rf(acetato de etilo.n-heptano
=73)=043)

Ester etilica del 4cido 4-hidroximetil-2- i -oxazol-5-carboxilico

;; Ag{OCF3)2

o] -1 Etanol, reflujo

N

jog ; R
0 [o] o

Se disolvieron 30,7 g del éster etilico del &cido 4-bromometil-2-(4-metoxi-fenil)-oxazol-
5-carboxilico bruto en 170 ml de dimetiformamida seca Se afiadieron 29,95 g de
tnfluoroacetato de plata y ia mezcla se agité a temperatura ambiente durante la noche
Se afiadieron 100 ml de salmuera y la mezcla se agité durante una hora La mezcla de
reaccidn se filtré con un lecho de celita, el disolvente se elimind a vacio y el residuo
resultante se disolvié en 200 ml de etanol. La mezcla se calentd a reflujo durante tres
horas.. Después el disolvente se eliminé a vacio y el residuo se disolvié en agua y se
extrajo cinco veces con acetato de etlo. Las capas organicas combinadas se secaron
sobre MgS04, el disolvente se elimind a vacio y el residuo se purific6 mediante
cromatografia de desarrollo rapido sobre gel de silice (eluyendo con n-heptano acetato
de etilo = 51 => acetato de etilo) para obtener 17,8 g del éster etilico del acido 4-
hidroximetil-2-{4-metoxi-fenif)-oxazol-S-carboxilico como un sélido.
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C14H15NO5 (277,28), MS(ESI)' 278,1 (M+H"), Rf(acetato de etilo:n-heptano = 1:2) =
0,11).

Ester etilico del acido 2-{4-metoxi-fenil)-4-(tetrahidro-piran-2-lloximetil)-oxazol-5-

carboxilico

H
{
0 O

0 O . p-TsOH 0

| < ’1’%_20

Se disolvieron 10,0 g del éster etllico del Acido 4-hidroximetil-2-(4-metoxi-fenil)-oxazol-
5-carboxilico en 85 ml de diclorometano Se afiadieron 4,0 ml de 3,4-dihidro-2H-pirano
y 1,85 mg de p-toluenesulfonato de piridinio y la mezcla de reaccion se agitd a
temperatura ambiente durante la noche. Se eliminé el disolvente a vacio y el residuo
se punficé mediante cromatografia de desarrollo rapido sobre gel de silice (eluyendo
con n-heptano acetato de etilo = 4:1 => 1:1) para obtener 12,3 g del éster etilico del
acido 2-(4-metoxi-fenil)-4-{tetrahidro-piran-2-iloximetil)-oxazol-5-carboxilico como un

aceite
C19H23NO6 (361,40), MS(ESI): 362,2 (M+H"), 278,2 (M-THP+H+), Rf(acetato de
etilo'n-heptano = 1.1) = 0,56).

A una suspensién enfriada de 2,73 g de hidruro de litio y aluminio en 180 mil de
tetrahidrofurano se anadié una disolucidn de 12,3 g del éster etilico del acido 2-(4-
metoxi-ferul)-4-(tetrahidro-piran-2-iloximetil)-oxazol-5-carboxilico en 120 ml de
tetrahidrofurano a 0°C Se quité el bafio de hielo, y la mezcla de reaccién se agité a
temperatura ambiente durante una hora. La mezcla de reaccién se enfné de nuevo en

v
oA
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un bafio de hielo y se afadieron 100 ml de acetato de etilo seguido por la adicién de
300 mi de metil terc-butil éter. Después se afiadid una disolucion de 10,92 g de
hidréxido sédico en 12,3 ml de agua. El precipitado sélido se separ6 filtrando a través
de un lecho de celita El filirado se secd sobre MgSO4 y después se elimind el
disolvente a vacio para obtener 11,8 g de [2-(4-metoxi-fenil)-4-(tetrahidro-piran-2-
lloximetil)-oxazol-5-il]-metanol como un sélido.

C17H21NO5 (319,36), MS(ESI)' 320,2 (M+H"), Rf(acetato de etilo n-heptano = 1 1) =
0,18)

5-Clorometil-2-

Se disolvieron 2,0 g de [2-(4-metoxi-fenil}-4-(tetrahidro-piran-2-iloximetil)-oxazol-5-il]-
metanol en 30 ml de diclorometano y se enfriaron en un bafo de hielo Se afadieron
0,88 m! de ftrietilamina, seguido por la adicibn de 0,49 ml de cloruro de
metanosulfonilo. Se quité el bafio de hielo, y la mezcla resultante se agit6 a
temperatura ambiente durante la noche Después la mezcia de reaccion se lavd con
agua y salmuera, se secd sobre MgSO4 y se elimind el disolvente a vacio para
obtener 2,5 g de 5-clorometil-2-(4-metoxi-fenif)-4-(tetrahidro-piran-2-iloximetil)-oxazol
como un aceite que se utlizd sin purificacion adicional.

C17H20CINO4 (337,81), MS(ESI). 338,2 (M+H"), Rf(acetato de etilo.n-heptano = 1.1)
= 0,42).

Sintesis de las unidades estructurales segan el procedimiento K:
y éster 2-(4-
acido _metano-

sulfénico

7

7
&
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Durante 5 horas se afadié gota a gota una disolucion de 12,1 g de 2-diazo-3-
oxobutanoato de etilo? en 100 ml de 1,2-dicloroetano a una disolucion en ebullicién de
9,0 g de 4-metoxibenzamida y 1,05 g de dimero de acetato de rodio(ll) en 200 ml de

e
)
i3

2 J.Chem.Soc., Perkin Trans 1, 1998, 591-600.
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1,2-dicloroetano seco La mezcla se puso a reflujo durante treinta minutos, se dejé
enfnar, se evapord a vacio y se punficd mediante cromatografia de desarrollo rapido
sobre gel de silice para obtener 11,3 g del éster etllico del acido 2-(4-metoxi-
benzollamino)-3-oxo-butirico.

5 C14H17NO5 (279,30), MS(ESI). 280,2 (M+H"), Rf(acetato de etilo'n-heptano = 1:1) =
0,32).

Ester etilico del &cido 2- il-5-metil-oxazol-4-carboxilico

o 4]
{ 4
N O PPh3, 12, NEt3 ""-N 0
D ¢
\o \o

10 1

Se afiadieron secuencialmente 23,2 ml de tnetilamina y una disolucion de 11,3 g del

éster etilico del acido 2-(4-metoxi-benzoilamino)-3-oxo-butiico en 200 ml de
diclorometano a una disolucidn agitada de 20,5 g de yodo y 21,2 g de trifenilfosfina en

15 500 ml de diclorometano seco La mezcla de reaccidn se agitd a temperatura ambiente
durante la noche. El disolvente se evaporé a vacio y el residuo resultante se purifico
mediante cromatografia de desarrollo rapido sobre gel de silice para obtener 6,0 g del
éster etllico del acido 2-(4-metox-fenil)-5-metil-oxazol-4-carboxilico como un sdlido
amarillo claro.

20 C14H15NO4 (261,28), MS(ESI): 262,2 (M+H"), Rf(acetato de etilo:n-heptano = 2'1) =
0,31).

Ester etilico del dcido 5-bromometil-2-(4-metoxi-fenil)-oxazol-4-carboxilico

Br.
o g
I
25 ~o < ~o <

A una disolucién en ebullicion de 6,0 g del éster etilico del acido 2-{4-metoxi-fenil)-5-
metil-oxazol-4-carboxllico en 100 ml de tetracloro-metano se afiadié poco a poco una
mezcla de 1,51 g de 2,2 -azobis(2-metipropionitrilo) y 4,8 g de N-bromosuccinimida.
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La mezcla de reaccion se puso a reflujo durante tres horas La mezcla de reaccién
enfnada se filtré sobre un lecho de celita y el disolvente se elimind a vacio para
obtener 10,6 g del éster etilico del acido 5-bromometil-2-(4-metoxi-fenil)-oxazol-4-
carboxilico bruto, que contenia algo del subproducto dibromado. El material se usé en
la siguiente etapa sin purificacion adicional.

C14H14BrNO4 (340,18), MS(ESI). 340,0 y 342,0 (M+H"), Rf(acetato de etilo'n-heptano
=2:1)=0,27).

Ester etilico del acido 5-hidroximetil-2-

Br
’%_f 1)AgIOCFIR
=\ 2.} Etanol, reflujo N
<’ o
o ~o : <’

Se disolvieron 8,0 g del éster etilico del acido 5-bromometil-2-(4-metoxi-fenil)-oxazol-4-

carboxllico en 50 ml de dimetiformamida seca Se anadieron 7,8 g de trifluoroacetato
de plata y la mezcla se agitd a temperatura ambiente durante dos horas. Se affadieron
30 ml de salmuera y la mezcla se agité durante dos horas. La mezcla de reaccién se
filtré con un lecho de celita, el disolvente se elimind a vacio y el residuo resultante se
disolvié en 200 ml de etanol. La mezcla se calenté a reflujo durante tres horas.
Después el disolvente se eliminé a vacio y el residuo se disolvid en agua y se extrajo
cinco veces con acetato de etilo. Las capas organicas combinadas se secaron sobre
MgS0O4, el disolvente se elimind a vacio y el residuo se purificd mediante
cromatografia de desarrollo rapido sobre gel de silice (eluyendo con n-heptano:acetato
de etilo = 2:3 => acetato de etilo) para obtener 4,8 g del éster etilico del acido 5-
hidroximetil-2-(4-metoxi-fenil)-oxazol-4-carboxilico como un séldo.

C14H15NO5 (277,28), MS(ESI): 278,1 (M+H"), Rf(acetato de etilo'n-heptano = 1:2) =
0,09).

carboxilico
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Se disolvieron 4,8 g del éster etllico del acido 5-hidroximetil-2-(4-metoxi-fenil)-oxazol-4-
carboxilico en 75 ml de diclorometano Se afadieron 1,9 ml de 3,4-dihidro-2H-pirano y
B70 mg de p-toluenesulfonato de prridinio y la mezcla de reaccién se agitdé a
temperatura ambiente durante la noche Se eliming el disolvente a vacio y el residuo
se punficd mediante cromatografia de desarrollo rapido sobre gel de silice (eluyendo
con n-heptano:acetato de etilo = 3.1 => 1:1) para obtener 5,3 g del éster etllico del
acido 2-{4-metoxi-fenil)-5-(tetrahidro-piran-2-lloxaimetil)-oxazol-4-carboxilico.
C19H23NO6 (361,40), MS(ESI). 362,2 (M+H"), 278,1 (M-THP+H+).

il)-oxazol-4-l]-metanol

Q
%_{ LA o

Se disolvieron 5,3 g del éster etilico del acido 2-(4-metoxi-fenil)-5-(tetrahidro-piran-2-
lloximetil)-oxazol-4-carboxilico en 100 ml de tetrahidrofurano y se enfriaron en un bafio
de hielo. Se afiadieron 21,8 ml de una disolucién uno molar de hidruro de litio y
aluminio en tetrahidrofurano. Se quitd el bafio de hielo, y la mezcla de reaccion se
agito a temperatura ambiente durante treinta minutos De nuevo se enfrié la mezcla de
reaccién en un bafo de hielo y se afiadieron secuencialmente 6 ml de agua, 12 ml de
NaOH al 15% y 18 ml de agua Después de agitar durante una hora a temperatura
ambiente, la mezcla de reaccion se filtr6 sobre un lecho de celita y se lavé con acetato
de etilo. Se secd el filtrado sobre MgSO4 y se elimind el disolvente a vacio y el residuo
se punfic6 mediante cromatografia de desarrollo rapido sobre gel de silice (eluyendo
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con h-heptano acetato de etilo = 6:4 => 9.1, acetato de etilo) para obtener 3,0 g de [2-
(4-metoxi-fenil)-5-(tetrahidro-piran-2-iloximetil}-oxazol-4-il}-metanol.
C17H21NOS (319,36), MS(ESI): 320,2 (M+H")

Ester 2-{4-metoxi-fenil)-5-(tetrahidro-piran-2-iloximetil}-oxazol-4-ilmetitico del Acido

metanasulfénico

Se disolvieron 0,44 g de [2-(4-metoxi-fenil)-5-(tetrahidro-piran-2-lloximetil)-oxazol-4-il}-
metanol en 30 ml de diclorometano y se enfriaron en un bafio de hielo Se afiadieron
0,29 ml de tnetilamina, seguido por la adicion de 0,13 ml de cloruro de
metanosulfonilo. La mezcla de reaccién se agité a 0°C durante una hora, después se
quité el bafio de hielo y la mezcla resultante se agité a temperatura ambiente durante
una hora mas. Después la mezcla de reaccion se lavé con agua y salmuera, se seco
sobre MgS04 y se eliminé el disolvente a vacfo para obtener 0,55 mg del éster 2-(4-
metoxi-fenil)-5-(tetrahidro-piran-2-iloximetil}-oxazol-4-ilmetiico del acido metano-
sulfénico como un aceite que se utilizé sin punficacion adicional

C18H23NO7S (397,45), MS(ESI): 398,2 (M+H").

Ejemplo 1
3+{2-Fluoro-4-[4-metil-2-(4-trifluorometil-fenil

oxadiazol-5-ona
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Ejemplo 1

Veiat g

Se disolvieron 10,0 g de &cido 4-metil-2(4-tnfluorometil-fenil)-tiazol-5-carboxilico en 50

ml de tetrahidrofurano en atmésfera de argén. Se afadieron 69,7 ml de complejo de
borano-tetrahidrofuranc (disolucion 1 molar en tetrahidrofurano) y la mezcla se calentd
a refiujo durante tres horas A la mezcla de reaccién enfriada se afladié agua y ei
10 disolvente se separé a vacio El residuo se extrajo cinco veces con porciones de 50 mi
de acetato de etilo Los extractos combinados se secaron sobre MgSO4 El disolvente
se separd a vacio para obtener 9,3 g de [4-metil-2-(4-trifluorometil-feril)-tiazol-5-il}-
metanol en forma de un sélido amarillo.
C12H10F3NOS (273,28), EM (ESI)' 274,2 (M+H"), Rf = 0,21 (n-heptano’ acetato de
15 etlo=2.1).

5-Clorometil-4-metil-2-{4-trifluorometil-fenil)-tiazol
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Se disolvieron 3,0 g de [4-metil-2-(4-trifluorometil-fenil)-tiazol-5-1l]-metanol en 50 ml de
diclorometano, y se afadieron 3,0 ml de trietilamina seguido de la adicién de 1,36 ml
de cloruro de metanosulfonilo. La mezcla de reaccién se agité a temperatura ambiente
durante dos horas. Se afnadieron 100 ml de diclorometano y la mezcla se lavé con
disolucion saturada de hidrégeno-carbonato sodico, agua y salmuera La capa
organica se seco sobre MgS0O4. El disolvente se separd a vacio para obtener 3,3 g de
5-clorometil-4-metil-2-(4-trifluorometil-fenil)-tiazol bruto en forma de aceite pardo
C12H9CIF3NS (291,72), EM (ESI)' 292,2 (M+H").

F
F Cs2C03, DMF F

Se disolvieron 560 mg de 5-clorometil-4-metil-2-(4-trifluorometil-fenil)-tiazol en 10 ml de
dimetiformamida. Se afiadieron 1,2 g de carbonato de cesio y 395 mg de 2-fluoro-4-
hidroxibenzonitrilo y la mezcla se agitdé a temperatura ambiente durante tres horas
Después, se afiadieron 50 ml de meti-terc-butil-éter, 1a mezcla se lavé con salmuera y
se sect sobre MgSO4 El disolvente se separo a vacio El matenal bruto resultante se
purificé por HPLC de fase inversa, para obtener 153 mg de 2-fluoro-4-[4-meti-2-(4-
tnfluorometil-fenil)-tiazol-5-llmetoxi]-benzonitnlo en forma de liofilizado amorfo
C19H12F4N20S (392,38), EM (ESI) 393,1 (M+H").

2-Fluoro-N-hidroxi-4-[4-metil-2-(4-trfluorometil-fenil)-tiazol-5-ilmetoxil-benzamidina
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Se disolvieron 153 mg de 2-fluoro-4-[4-metil-2-(4-trifluorometil-fenil)-tiazol-5-iimetoxi]-
benzonitnlo en una mezcla de 1 ml de tetrahidrofurano y 2 ml de metanol. Se
afiadieron 265 mg de hidrocioruro de hidroxilamina seguido de la adicién de 0,5 ml de
tnetilamina La mezcla de reaccion se agté a 60°C durante veinte horas. Los
disolventes se separaron a vacio y el residuo resultante se vertié en agua y se extrajo
cinco veces con acetato de etilo Los extractos organicos combinados se lavaron con
salmuera, se secaron sobre MgSO4, y el disolvente se evaporé a vacio para obtener
138 mg de 2-fluoro-N-hidroxi-4-[4-metil-2-(4-trifluorometil-fenil)-tiazol-5-iimetoxi}-benz-
amidina en forma de un material bruto

C19H15F4N302S (425,41), EM (ESI) 426,1 (M+H").

3{2-Fluoro-4-[4-metil-2-(4-tnfluorometil-fenil)-tiazo|-5-ilmetoxi]-fenil}-4H-[1,2 4]oxa-
diazol-5-ona

F

Se disolvieron 138 mg de 2-fluoro-N-hidroxi-4-[4-metil-2-(4-trifluorometil-fenil)-tiazol-5-
iimetoxi}-benzamidina en 2 ml de diclorometano Se afladieron 35 pl de pindina y 53 pl
de cloroformiato de fenilo, y [a mezcla se agité a temperatura ambiente durante treinta
minutos. La mezcla de reaccion se diluyé por adicién de 20 ml de acetato de etilo, se
lavd con salmuera, y se secd sobre MgSO4. El disolvente se evapord a vacio. El
residuo resultante se disolvi6 en 2 ml de acetonitnlo y se afiadieron 105 pl de 1,8-
diazabiciclo[5.4.0Jundec-7-eno. La mezcla de reaccién se agitd a temperatura
ambiente durante 10 minutos. La mezcla se evapord a vacio y el material bruto
resultante se purificé por HPLC de fase inversa para obtener 70 mg de 3-{2-fluoro-4-[4-

1y

®

X
’T’si\\ NH , \ I-l o]
3
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Ejemplo 1
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metil-2-(4-trifluorometil-fenil)-tiazol-5-ilmetoxi}-fenil}-4H-{1,2,4]Joxadiazol-5-ona en forma
de un liofilzado amorfo
C20H13F4N303S (451,40), EM (ESI) 452,1 (M+H").

Ejemplo 2

De acuerdo con el método descrito en el Ejemplo 1, se obtuvo Ila
34{4-[4-metl-2-(4-trifluorometil-fenil)-tiazol-5-iimetoxi}-feni}-4H-[1,2,4]oxadiazol-5-ona a
partir del 5-clorometil-4-metil-2-{(4-tnflucrometil-fenil)-tiazol y el 4-hidroxi-benzonitrilo
disponible en el comercio

C20H14F3N303S (433,41), EM (ESI)* 434,3 (M+H").

Ejemplo 3

diazol-5-0na

De acuerdo con el método descnto en el Ejemplo 1, se obtuvo la 3{3-metoxi-4-[4-
metil-2-(4-trifluorometil-fenil)-hiazol-5-iimetoxi]-fenil}-4H-[1,2,4]oxadiazol-5-ona a partir
del 5-clorometil-4-metil-2-(4-triflucrometil-fenil}-hazol vy el 4-hidrox-3-metoxi-
benzonitrila disponible en el comercio

C21H16F3N304S (463 44), EM (ESI): 464,2 (M+H"),
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Ejemplo 4
3-{2-Cloro-4-[4-metl-2-

diazol-5-ona

De acuerdo con el método descrito en el Ejemplo 1, se obtuvo la 3{2-cloro-4-[4-metil-
2-(4-tnfluorometil-fenil)-tiazol-5-imetoxi]-fenil}-4H-[1,2 4]Joxadiazol-5-ona a partir del 5-
clorometil-4-metil-2-(4-trifluorometil-fenil)-tiazol y el 2-cloro-4-hidroxi-benzonitnio
disponible en el comercio

C20H13CIF3N303S (467,86), EM (ESI): 468,2 (M+H").

Ejemplo 5
3-{4-[4-Metil-2-(4-tnfluorometil-fenil)-tiazol-5-limetilsulfanit]-fenil}-4H-[1,2 4]oxadiazol-5-
ona

De acuerdo con el método descrito en el Ejemplo 1, se obtuvo la 3-{4-[4-metil-2-(4-
trifluorometil-fenil)-tiazol-5-ilmetilsulfanil]-ferul}-4H-[1,2,4]Joxadiazol-5-ona a partir del 5-
clorometil-4-metil-2-(4-tnflucrometil-fenil)-tiazol y el 4-mercapto-benzonitrilo disponible
en el comercio.

C20H14F3N302S2 (449,48), EM (ESI) 450,2 (M+H").

Ejemplo 6
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De acuerdo con el método descrito en el Ejemplo 1, se obtuvo la 3-{4-[4-butil-2-{4-
tnfluorometii-fenil)-tiazol-5-imetoxi]-2-cloro-fenil}-4H-[1,2,4]oxadiazol-5-ona a partir del
4-butil-5-clorometil-2-(4-trifluorometil-fenil)-tiazol y el 2-cloro-4-hidroxi-benzonitrilo
disponible en el comercio.

C23H19CIF3N303S (509,94), EM (ESI): 510,3 (M+H")

Ejemplo 7
3+4{4-14-Butil-2-(4-pentafluorosulfaril-fenil)-tiazol-5-lmetoxi}-2-cloro-feril -4 H-

[1.2.4)oxadiazol-5-ona

l.lN o
0 F
N-O
s
) c
N
£R
F"-S:‘F

De acuerdo con el método descnto en el Ejemplo 1, se obtuvo la 3{4-[4-butl-2-(4-
pentafluorosutfanil-fenil)-tiazol-5-iimetoxi]-2-cloro-fenill-4H-[1,2,4]oxadiazol-5-ona a
partir del 4-butil-5-clorometil-2-(4-pentafluorosulfanil-fenil)-tiazol y el 2-cloro-4-hidroxi-
benzonitrilo disponible en el comercio.

C22H19CIFSN303S2 (567,4), EM (ESI): 568,1 (M+H")

Ejemplo 8
3{2-Cloro-4-[4-metil-2-(4-pentafluorosulfanil-fenil)-tiazol-5-ilmetoxi]-fenil}-4H-
1.2.4loxadiazol-5-ona

De acuerdo con el método descnto en el Ejemplo 1, se obtuvo la 3{2-cloro-4-[4-metil-
2-(4-pentafluorosulfani-fenil)-tiazol-5-ilmetoxil-fenil}-4H-[1,2,4]oxadiazol-5-ona a partir
del 5-clorometil-4-metil-2-(4-pentafluorosulfanil-fenil)-tiazol y el 2-cloro-4-hidroxi-
benzonitrilo disponible en el comercio.
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C19H13CIF5N303S2 (525,91), EM (ES1)- 526,0 (M+H").

Ejemplo 9
3-(4{2-[4-Butil-2-(4-tnfluorometil-feni)-tiazol-5-il]-etoxi}-2-cloro-fenil)-4H-
[1.2,4]oxadiazol-5-ona

4{2{4-Butii-2-{4-trifluorometil-fenil)-tiazol-5-ill-etoxi}-2-cloro-benzonitrilo

ﬂdo-Qﬂ
N O~y '10 Q s N
s + N - F ]
szd o il

A una disolucién enfriada con hielo de 1,1 g de 2-[4-butil-2-(4-trifluorometil-fenil)-tiazol-

5-il]-etancl disuelto en 50 mi de diclorometano, se afadieron 0,56 g de 2-cloro-4-
hidroxibenzonitrilo y 0,95 g de trfenilfosfina disponibles en el comercio A esta
disolucidon se afiadieron gota a gota 0,57 ml de azodicarboxilato de dietlo Se quitd el
bafio de enfriamiento, y la mezcla de reaccién se agitd a temperatura ambiente
durante seis horas. El disolvente se separé a vacio, y el residuo se punficé por RP-
HPLC para proporcionar 400 mg de 4-{2-[4-butil-2-(4-trfluorometil-fenif)-tiazol-5-il]-
etoxi}-2-cloro-benzonitrilo en forma de liofiizado

C23H20CIF3N20S (464,94), EM (ESI) 465,2 (M+H")

[1.2 4loxadiazol-5-ona

H
[+ \NTO
Fo Q

De acuerdo con el método descrito en el Ejemplo 1, se obtuvo la 3-(4-{2-[4-butil-2-(4-
trifluorometl-fenil)-tiazol-5-1l}-etoxi}-2-cloro-fenil)-4H-[1,2,4)oxadiazol-5-ona a partir del
4<{2-{4-butil-2-(4-tnfluorametil-fenil)-tiazol-5-il]-etoxi}-2-cloro-benzonitrilo
C24H21CIF3N303S (523,97), EM (ESI): 524,3 (M+H").



83

Ejemplo 10
3-{4-[4-Butil-2-{4-trifluorometi-fenil}-tiazol-5-imetoxi]-2-cloro-bencil}-4H-

[1,2 4]oxadiazol-5-ona

1) 0 l{
& Yy + K Q z C82C03, DMF s 0
F. H F. H
[«] F 1 Cl

\

N i
NaBH4 O—H MsCl, NEY | ci
S s Y —_— 5 Y

F F.

cl
! T cl
N N H
_N(nBuMCN s NH2-OH, NEt3 5 H'OH
MeCN ~ F F
F

cl Cl
F

N
1 Claroforrmuato de fento, pindina ’{
2 DBU, MeCN s O‘Q_\"P
F N
4]

4-J4-Butil-2-(4-trifluoromehl-fenil}-tiazol-5-1Iimetoxil-2-cloro-benzaldehido

) 0

Y 0 )
Y ¢ o Cs2C03, DMF s
F T( H F H
0 F e F

Se disolvieron 3,2 g de 4-butil-5-clorometil-2-(4-triflucrometil-fenil)-tiazol y 1,5 g de 2-
cloro-4-hidroxibenzaldehido en 1560 ml de dimetiformamida Se afiadieron 4,7 g de

1
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carbonato de cesio, y la mezcla de reaccion se agitdé a temperatura ambiente durante
cuatro horas. Después, la mezcla de reaccion se diluyd por adicion de 300 ml de
acetato de etlo y se lavd tres veces con 50 ml de agua, disclucidén saturada de
NaHCO3 y salmuera La capa orgdnica se secé sobre MgSQ4 y el disolvente se
separd a vaclo para proporcionar 3,0 g de 4-[4-butil-2-(4-tnfluorometil-fenil)-tiazol-5-
iimetoxi]-2-cloro-benzaldehido en forma de un aceite.

C22H19CIF3NO2S (453,91), EM (ESI). 454,4 (M+H"), Rf (n-heptano acetato de etilo
=41)=0,63.

4-[4-Butil-2-(4-tnfluorometil-fenil)-tiazol-5-lmetoxil-2-cloro-fenil}-metanol

N

MY o NaBH4 1 O—H

3 $ o
F H F
F L Cl F £ a

Se disolvieron 3,0 g de 4-[4-butil-2-(4-trifluorometil-fenil)-tiazol-5-Iimetoxi}-2-cloro-

benzaldehido en 100 ml de metanol, y se afadieron 300 mg de borohidruro sédico La
mezcla de reaccién se agité a temperatura ambiente durante dos horas, y después se
separd el disolvente a vacio y el residuo se disolvié en 100 ml de acetato de etilo. Esta
disolucidn se lavo tres veces con 30 m! de salmuera, se secd sobre MgSO4 y el
disolvente se separd a vacio para proporcionar 3,0 g de {4-[4-butil-2-(4-tnfluorometil-

fenil)-tiazol-5-limetoxi]-2-cloro-fenil}-metanol en forma de un sélido amarillo palido.
C22H21CIF3NO2S (455,93), EM (ESI). 456,4 (M+H"), Rf (n-heptano: acetato de etilo
=11)=0,44.

hi \ O—H MsaCl, NEt3 '1 \ cl
s e} —— S )
F. F
Cl Cl
F F

1/63
\é\
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Se disolvieron 3,0 g de {4-[4-butil-2-(4-trifluorometil-fenil)-tiazol-5-lmetoxi]-2-cloro-
fenil}-metanol y 1,84 ml de tnetilamina en 150 ml de diclorometano. A esta disolucién
enfriada con hielo se afadieron 0,82 g de cloruro de metanosulfonilo Se quit6 el bafio
de enfriamiento y la mezcla de reaccion se agité a temperatura ambiente durante tres
horas adicionales. La mezcla de reaccion se lavd tres veces con 50 ml de disolucién
saturada de NaHCO3, se secd sobre MgSO4, y el disolvente se separd a vacio para
proporcionar 3,1 g de 4-butil-5-(3-cloro-4-clorometil-fenoximetil)-2-(4-triflucrometii-
fenil)-tiazol en forma de matenal bruto. Este matenal se usé sin purificacién adicional
C22H20CI2F3NOS (474,38), EM (ESI)' 476,4 (M+H").

i]-2-cloro-fenil}-acetonitrilo

N
A\ N
' S cl N(nBUJM4CN [ /4
o s Y
E MeCN E
l
1 1 ol

Se disolvieron 3,1 g de 4-butil-5-(3-cloro-4-clorometil-fenoximetil)-2-(4-trifluorometil-
fenil)-hazol bruto en 50 m! de acetonitriio. Se afadieron 2,0 g de cianuro de
tetrabutilamonio y la mezcla de reaccidn se agité a temperatura ambiente durante una
hora. Después se afiadi® una mezcla de disolucién saturada de NaHCO3, hielo y
acetato de etilo La fase acuosa se separd y se extrajo tres veces en porciones de 30
ml de acetato de etilo. Las capas organicas combinadas se lavaron con agua helada y
salmuera, y se secaron sobre MgSO4 El disolvente se separd a vacio. El residuo se
punficd por cromatografia ultrarrapida con el eluyente n-heptano:acetato de etilo = 4.1
para proporcionar 2,2 g de {4-[4-butil-2-(4-trifluorometil-fenil)-tiazol-5-iimetoxi]-2-cloro-
fenil}-acetonitnio en forma de un aceite.

C23H20CIF3N20S (464,94), EM (ESI): 465,5 (M+H"), Rf (n-heptano: acetato de etilo
=41)=0,32

2-{4-[4-Butil-2-(4-trifluorometil-fenil)-tiazol-5-ilmetoxil-2-cloro-fenil}-N-hidroxi-
acetamidina
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Se disolvieron 2,2 g de {4-[4-buti-2-(4-tnfluorometil-fenil)-tiazol-5-ilmetoxi]-2-cloro-
fenil}-acetonitrilo en una mezcla de 6 ml de tetrahidrofurano y 12 ml de metanol Se
afiadieron 3,3 g de hidroclorure de hidroxilamina seguido de la adicidn de 6,6 mi de
trietilamina La mezcla de reaccion se agito a 60°C durante dos horas Los disolventes
se separaron a vaclo y el residuo resultante se vertié en agua y se extrajo cinco veces
con porciones de 30 ml de acetato de etilo. Los extractos organicos combinados se
secaron sobre MgS0O4 y el disolvente se evapord a vacio para proporcionar 2,3 g de
2-{4{4-butil-2-(4-triflucrometil-fenit)-tiazol-5-imetoxi]-2-cloro-fenil}-N-hidroxi-acetami-
dina en forma de material bruto.

C23H23CIF3N302S (497,97), EM (ESI) 498,5 (M+H")

4-trifluorometil-fenil)-tiazo)-5-ilmetoxi

diazol-5-ona
X@/ﬂ\{ H 1 Clomforminio de fendo, pindina {
OH 2 DBU, MeCN
S b H’ XgL
F
! cl Ejemplo 10 @ "‘

Se disolvieron 2,3 g de 2-{4-[4-butil-2-(4-trifluorometil-fenil)-tiazol-5-Imetoxi]-2-cloro-
fenil}-N-hidroxi-acetamidina bruta en 30 ml de diclorometano. Se afiadieron 0,46 ml de
piridina y 0,71 mi de cloroformiato de fenilo, y la mezcla se agité a temperatura
ambiente durante diez minutos La mezcla se diluyé por adicion de 150 ml de acetato
de etilo, se lavd con salmuera y se sect sobre MgSO4. El disolvente se evaporo a
vacio El residuo resultante se disolvié en 20 ml de acetonitrilo y se anadieron 0,70 ml
de 1,8-diazabicicio[5.4.0Jundec-7-eno La mezcla de reaccidon se agitd a temperatura
ambiente durante 10 minutos La mezcla se evapord a vacio y el material bruto
resultante se purificd por HPL.C de fase inversa para obtener 820 mg de 3-{4-{4-butil-2-

N
N y N H
_OH
S o NH2-OH, NEG s Y N
e H
F
Cl
F

F
pu
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(4-tnfluorometil-fenil)-tiazol-5-iimetoxi]-2-cloro-bencil}-4H-[1,2,4Joxadiazol-5-ona en
forma de un liofilizado amorfo.
C24H21CIF3N303S (523,97), EM (ESI): 524,3 (M+H").

5 Ejemplo 11
3{2-Metoxi-4-[4-metil-2-{4-trifluorometil-ferl)-tiazol-5-limetoxil-fenil-4H-

[1,2.4loxadiazol-5-ona
o
s

N&ﬂ !
[ NaOMe, MaQH
S 0 CN O CN
Fﬂ/@/k Q i Q
3 0
F

F |

N
f&\ NH 1 Cloroformiato de fenilo, pindina
] o 2 DBU, MeCN
NH2-OH, NEt3
F ”—OH —
F 7

NaOMe, MeOH S
S o—< \>—c~ —_— o—< \>—CN
Pl F F i

7

15 Se disolvieron 280 mg de 2-fluoro-4-[4-metil-2-(4-trfluorometil-fenil)-tiazol-5-iimetoxi]-
benzonitrilo (producto intermedio del Ejemplo 1) en 10 ml de metanol. Se afiadieron
390 mg de metdxido sédico y la mezcla de reaccidon se agité a una temperatura de
60°C durante dos horas. La mezcla de reaccién enfriada se diluyd por adicion de 200
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ml de acetato de etlo y se lavé tres veces con porciones de 50 ml de agua. La capa
organica se secd sobre MgS04 y el disolvente se separé a vacio para proporcionar
140 mg de 2-metoxi-4-[4-meti-2-(4-tnflucrometil-fenil)-tiazol-5-imetoxil-benzonitrilo en
forma de un solido amarillo palido

C20H15F3N202S (404.41), EM (ESI): 405,4 (M+H"), Rf (n-heptano acetato de etilo
2'1)=0,32.

3-{2-Metoxi-4-[4-metl-2-(4-tnfluorometil-fenil)-tiazol-5-iimetoxi

[1.2.4]oxadiazol-5-ona

De acuerdo con el método descrito en el Ejemplo 1, se obtuvo la 3-{2-metoxi-4-[4-
metil-2-(4-triflucrometil-fenil)-tiazol-5-1imetoxi]-fenil}-4H-[1,2, 4]oxadiazol-5-ona a partir
del 2-metoxi-4-[4-metil-2-{4-trifluorometil-fenil)-tiazol-5-imetoxi]-benzonitrilo
C21H16F3N304S (463,44), EM (ESI): 464,3 (M+H").

Ejemplo 12
3-{4-[4-Butil-2-(4-tnflusrometil-fenil)-tiazol-5-imetoxi]-2-flugro-fenil}-4H-
[1,2 4]oxadiazol-5-ona

De acuerdo con el método descrito en el Ejemplo 1, se obtuvo la 3-{4-[4-butil-2-(4-
tnfluorometil-fenil)-tiazol-5-ilmetoxi]-2-fluoro-fenil}-4H-[1,2,4]oxadiazol-5-ona a partir del
4-butil-5-clorometil-2-(4-trifluorometil-fenil)-tiazol y  2-fluoro-4-hidroxi-benzonitrilo
disponibie en el comercio.

C23H19F4N303S (493,11), EM (ESI): 494,3 (M+H")
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Ejemplo 13
3-{4-[4-Butil-2-(4-tnfluorometil-fenil)-tiazol-5-Iimetoxi]-2. 6-diflucro-fenil}-4H-
[1.2 4]oxadiazol-5-ona

[+)
T

De acuerdo con el método descnto en el Ejemplo 1, se obtuvo la 3{4-{4-butil-2-(4-
tnfluorometil-fenil)-tiazol-5-iimetoxi]-2,6-difluoro-fenil}-4H-[1,2,4]Joxadiazol-5-ona a partir
del 4-butil-5-clorometil-2-(4-trifluorometil-ferul)-tiazol y 2,6-difluoro-4-hidroxi-benzonitrlo
disponible en el comercio

C23H18F5N303S (511,10), EM (ESI) 512,2 (M+H")

Ejemplo 14
3{4-{4-Butii-2-

ona

De acuerdo con el método descnto en el Ejemplo 1, se obtuvo la 3{4-[4-butil-2-(4-
trifluorometil-fenil)-tiazol-5-ilmetilsulfanil]-fenil}-4H-[1,2 4]oxadiazol-5-ona a partir del 4-
butil-5-clorometil-2-(4-trifluorometil-fenil)-tiazol y 4-mercapto-benzonitrilo disponible en
el comercio.

C23H20F3N30252 (491,09), EM (ESI) 492,2 (M+H")

Ejemplo 15
3{4-[4-Butil-2-{4-triflucrometil

[1.2.4]oxadiazol-5-ona

-fenil)-tiazol-5-i
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1 Cloroforrmato de fenilo, pindina

l’d NH 2 DBU, MeCN N hi\ P\N o
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L CF,

Cs,CO;, DMF Fr

A una disolucibn de 100 mg de 4-fluoro-2-tnfluorometil-benzonitnlo en 5 ml de
dimetiformarmida anhidra se afadieron 200 mg de [4-butil-2-(4-trifluorometil-fenil)-
tiazol-5-ill-metanol y 0,49 g de carbonato de cesio. La mezcla resultante se agitd a

10 temperatura ambiente toda la noche, se vertid en agua y se extrajo con heptano
1/acetato de etilo 3. Los extractos organicos se secaron sobre sulfato magneésico, se
filtraron, y se concentraron a presion reducida. El producto bruto se purificé por
columna cromatografica en gel de silice (heptano 4/acetato de etilo 1) para dar 180 mg
de 4{4-butil-2-(4-trifluorometil-fenil)-tiazol-5-iimetoxi]-2-trifluorometil-benzonitrilo.

15 C23H18F6N20S (484,10), EM (ESI): 485 (M+H").

-tiazol-5-lmetoxi]-N-hidroxi-2-trifluorometil-

benzamidina
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A una disolucion de 180 mg de 4-[4-butil-2-{4-tnflucrometil-fenil)-tiazol-5-ilmetoxi]-2-
trifluorometil-benzonttnio en 5 ml de tetrahidrofurano y 10 ml de metanol, se afadieron
267 mg de hidrocloruro de hidroxilamina seguido de 0,55 ml de trietilamina. La mezcla
resultante se calenté a 60°C toda la noche Los disolventes se separaron a vacio, y el
residuo resultante se verti6 en agua y se extrajo con acetato de etilo Los extractos
orgénicos se secaron sobre sulfato magnésico, se filtraron, y se concentraron a
presidn reducida. El producto bruto se punfico por cromatografia en columna en gel de
silice (heptano 1/ acetato de etio 1) para dar S0 mg de 4-[4-butil-2-(4-trifluorometil-
fenil)-tiazol-5-1imetoxi}-N-hidroxi-2-trifluorometil-benzamidina y 50 mg de 4-[4-butil-2-(4-
trifluorometil-fenil)-tiazol-5-imetoxi]-2-tnfluorometil-benzamida.

C23H21F6N302S (517,49), EM (ESI): 518 (M+H")

[1.2.4]oxadiazol-5-0na

1. Corofommato da fenilo, pindina
2 DBU, MeCN

[ ) NH
S
ﬁﬁ : e
C:Fa

F F

A una disolucion de 89,3 mg de 4-[4-butil-2-(4-triflucrometil-fenil)-tiazol-5-iimetoxi]-N-
hidroxi-2-trifluorometit-benzamidina en 2 ml de diclorcmetano anhidro, se afiadieron 92
yl de prridina seguido de 21,6 pl de cloroformiato de fenilo gota a gota. La mezcia
resultante se agitd a temperatura ambiente durante 1 h. El disolvente se separ6 a
vacio A una disolucién del residuo resultante en 2,5 ml de acetonitnio, se afiadieron
88 pl de 1,8-diazabiciclo[5.4 Olundec-7-eno. La mezcla se agité calentando con
microondas a 180°C durante 10 minutos (o0 se agité a temperatura ambiente toda la

N H
. B 0
— XQ/L S8
F. N0
G:!

\’A\

N 'f 3 NH
s CN NH,OH, NEt, )
F : F 2 N—OH
F CF, CF,
F
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noche). El disolvente se separd a vacic y el productc brutc se punficd por
cromatografia en columna en gel de sllice {heptano 1/ acetato de etilo 1 y después
diclorometano 95/ metanol 5, seguido de otra columna con diclorometano 90/ acetona
10) para dar 65 mg de 3-{4-{4-butil-2-(4-trifluorometil-fenil)-tiazol-5-lmetoxi]-2-
tnfluorometil-fenil}-4H-[1,2,4]oxadiazol-5-ona.

C24H19FBN303S (543,10), EM (ESI): 544.4 (M+H")

Ejemplo 16

De acuerdo con el método descnto en el Ejemplo 15, se obtuvo la 3-{4-[4-butil-2-(4-
trifluorometil-fenil)-tiazol-5-1imetoxi}-2-metil-fenil}-4H-[1,2,4]Joxadiazol-5-ona a partir del
[4-butil-2-(4-trifluorometil-fenil)-tiazol-5-il}-metanol y 4-fluoro-2-metil-benzonitrilo dispo-
nible en el comercio.

C24H22F3N303S (489,13), EM (ESI) 490,4 (M+H")

Ejemplo 17

oxadiazol-5-ona

De acuerdo con el método descrito en el Ejemplo 15, se obtuvo la 3-{2-bromo-4-[4-
butil-2-(4-triflucrometil-fenil)-tiazol-5-iimetox]-fenil}-4H-[1,2,4]oxadiazol-5-ona a partir
del [4-butil-2-(4-triflucrometil-fenil)-tiazol-5-if]-metanol y 2-bromo-4-fluoro-benzonitnlo
disponibie en el comercio.

C23H19BrF3N303S (553,03), EM (ESI) 554,2 (M+H")
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3-{4.[4-Butil-2-{(4-tnfluorometil-fenil
oxadiazol-5-ona

De acuerdo con el método descrito en el Ejemplo 15, se obtuvo la 3{4-[4-butil-2-(4-
trifluorometil-fenil)-tiazol-5-ilmetoxi}-2-metoxi-fenil}-4H-[1,2,4]oxadiazol-5-ona a__partir
del [4-butil-2-(4-tnfluorometil-fenil)-hazol-5-il}-metanol y 4-fluoro-2-metoxi-benzonitrilo
disponible en el comercio

C24H22F3N304S (505,12), EM (ES') 506,3 (M+H")

Ejemplo 19
3{4-[4-But-3-enil-2-(4-trifluorometil-fenil)-tiazol-5-imetoxi]-2-cloro-fenil}-4H-

1,2 4loxadiazol-5-ona

|1N 0
‘f

{;\ N-O
s

[+]

L

N

F;,O/L

De acuerdo con el método descrita en el Ejemplo 15, se obtuvo la 3-{4-[4-but-3-enil-2-
(4-trifluorometil-fenil)-tiazol-5-ilmetoxil-2-cloro-fenil}-4H-[1,2,4Joxadiazol-5-ona a partir
del  [4-but-3-enil-2-(4-tnfluorometil-fenil)-tiazol-5-il}-metanol y  4-fluoro-2-cloro-
benzonitnlo disponible en el comercio.

C23H17CIF3N303S (507,06), EM (ESI): 508 (M+H")

Ejemplo 20
3-{2-Cloro-4-{4-(4-hidroxi-butil}-2-(4-tnfluorometil-fenil)-tiazol-5-iimetoxi]-ferul}-4 H-
1,2 4]loxadiazol-5-ona
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A una disolucion de 50 mg de 3-{4-[4-but-3-enil-2-(4-triflucrometil-fenil)-tiazol-5-
iimetoxi]-2-cloro-fenil}-4H-[1,2,4]oxadiazol-5-cna en 2 ml de tetrahidrofurano a 0°C, se
afadieron 0,3 ml de una disolucién de complejo de borano-sulfurc de metilo en
tetrahidrofurano 2 M. La mezcla resultante se agitd dejando que se calentara a
temperatura ambiente, y después se agitd a temperatura ambiente durante 30
minutos. Después de enfnar a 0°C, se afiadieron 0,1 ml de una disclucién acuosa de
hidréxido sddico 5 M y 0,1 ml de disolucién acuosa de perdxido de hidrégeno al 30%.
La mezcla resuitante se agité dejando que se calentara a temperatura ambiente en 1
hora Después se vertié en agua, se extrajo con acetato de etilo, se secd sobre sulfato
magnésico, se filtré y se concentro a presion reducida. El producto bruto se purificd por
cromatografia en columna en gel de sllice (gradiente de diclorometano/metanol de
100/0 a 95/5), seguido de cristalizacién en diclorometano/pentano para dar 28 mg de
3-{2-cloro-4-[4-(4-hidroxi-butil)-2-(4-tnfluorometil-fenil)-tiazol-5-imetoxi]-feni}-4 H-
[1.2,4]oxadiazol-5-ona.

C23H19CIF3N304S (525,07), EM (ESI). 526,2 (M+H")

Ejemplo 21

A una mezcla de 189 mg de 3{4-[4-but-3-enil-2-(4-trifluorometil-fenif)-tiazol-5-ilmetoxi]-
2-cloro-fenil}-4H-[1,2, 4loxadiazol-5-ona en 0,4 ml de tetrahidrofurano, 0,2 ml de agua y
0,4 ml de terc-butanol, se afiadieron 0,05 ml de una disolucién de tetradéxido de osmio
en terc-butanol al 25% y 76 mg de éxido de N-metil-morfolina. La mezcla resultante se
agité a temperatura ambiente durante 24 horas. Después se vertid en una disolucion
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acuosa saturada de hidrégeno-carbonato sodico, se extrajo con diclorometano, se
secd sobre sulfato magnésico, se fiitré y se concentrd a presién reducida. El producto
bruto se purificdé por cromatografia en columna en gel de silice (gradiente de
diclorometano/metanol de 100/0 a 95/5) para dar 32 mg de 3-{2-cloro-4-[4-(3,4-
dihidroxi-butil)-2-(4-trifluorometil-fenil}-tiazol-5-ilmetoxi]-fenil}-4H-[1,2,4]Joxadiazol-5-
ona.

C23H19CIF3N305S (541,06), EM (ESI): 542,2 (M+H")

Ejemplo 22

A una disolucién de 100 mg de 3-{2-bromo-4-[4-butil-2-(4-tnfluorometi-fenil)-tiazol-5-
iimetoxi}-fenil}-4H-[1,2,4Joxadiazol-5-ona en 4 ml de piridina, se afiadieron 29 mg de
cianuro de cobre La mezcla resultante se agit6 calentando con microondas a 210°C
durante 10 minutos, y después se concentré a presién reducida. El residuo se recogid
en acetato de etilo, se lavé con una disolucién acuosa de amoniaco a pH 9, se secd
sobre sulfato magnésico, se filtré y se concentré a presién reducida. El producto bruto
se punficd por cromatografia en capa fina preparativa en gel de silice (diclorometano
95/metanol 5) y precipitd en acetato de etilo/éter diisopropllico/pentano para dar 9,5
mg de 5-[4-butil-2-(4-trifluorometil-fenil)-tiazol-S-imetoxi]-2-(5-ox0-4,5-dihidro-[1,2,4}-
oxadiazol-3-il)-benzonitrilo

C24H19F3N403S (500,11), EM (ESI). 501,3 (M+H")

Ejemplo 23
34{4-[4-Butil-2-(4-trifluorometil-fenif)-tiazol-5-iimetoxil-2-metilsulfani-feni}4H-
[1,2.4]oxadiazol-5-ona
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1 Cloroformiato de fenilo, pindina
2 DBU, MeCN

A una disolucibn de 50 mg de 4-[4-butil-2-(4-trifluorometil-fenil)-tiazol-5-iimetoxi]-2-
fluoro-benzonitrilo {preparada de acuerdo con el método descnto en el Ejemplo 1) en
10 ml de dimetiformamida, se afiadieron 121 mg de tiometéxido sédico La mezcla
resultante se agité a temperatura ambiente toda la noche, después se vertié en agua,
y se extrajo con éter diisopropilico. Los extractos organicos combinados se lavaron
con agua, se secaron sobre sulfato magnésico, se filtraron y se concentraron a presion
reducida El producto bruto se punficéd por cnstalizacién en éter diisopropilico/heptano
para dar 350 mg de 4-[4-butil-2-(4-trifluorometil-fenil)-tiazol-5-limetoxi}-2-metilsulfanil-
benzonitrilo, que se transformdé en 3-{4-[4-butil-2-(4-trifluorometil-fenil)-tiazol-5-ilme-
toxi-2-metilsulfanil-fenil}-4H-[1,2,4]Joxadiazol-5-ona de acuerdo con el método descrito
en el Ejemplo 1.

C24H22F3N30382 (521,10), EM (ESI): 522,3 (M+H")

Ejemplo 24
3-{4-[4-Butil-2-{4-trifluorometil
[1,2,4]oxadiazol-5-0na
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A una disolucién de 200 mg de 4-[4-butil-2-(4-triflucrometil-fenil)-tiazol-5-1imetoxi]-2-
metilsulfanil-benzonitnlo (preparada de acuerdo con el método descrito en el ejemplo
23) en 4 ml de diclorometano a 0°C, se afadieron 74 mg de 4cido
metacloroperbenzoico La mezcla resultante se agité a 0°C durante 2 horas y después
se mantuvo en el congelador toda la noche. Se afiadié una disolucién acuosa saturada
de hidrégeno-carbonato sodico y se separd la capa orgdnica. La capa acuosa se
extrajo con diclorometano. Los extractos combinados se secaron sobre sulfato
magneésico, se filtraron y se concentraron a presion reducida para dar 203 mg de 4-[4-
butil-2-(4-tnfluorometil-fenil)-tiazol-5-lmetoxi]-2-metisulfinil-benzonitrilo, que se
transformé en la 34{4-[4-butil-2-(4-trifluorometil-fenil)-tiazol-5-iimetoxi}-2-metilsulfinil-
fenil}-4H-[1,2,4]oxadiazol-5-ona de acuerdo con el método descrito en el Ejemplo 1
C24H22F3N304S2 (537,10), EM (ESI) 538,3 (M+H")

Ejemplo 25
3{4-[4-Butil-2-
[1,2 4]loxadiazol-5-0na
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A una disolucién de 200 mg de 4-[4-butil-2-(4-trifluorometil-fenil)-tiazol-S5~imetoxi]-2-
metisulfanil-benzonitnlo (preparada de acuerdo con el método descrito en Ejemplo 23)
en 20 ml de diclorometano a 0°C, se anadieron 148 mg de A4cido
metacloroperbenzoico. La mezcla resultante se agité a 0°C durante 2 horas, y después
1 hora a temperatura ambiente. Después de afladir otros 75 mg de acido
metacloroperbenzoico, la mezcla de reaccién se agité durante 3 horas a temperatura
ambiente Se afiadié una disolucion acuosa saturada de hidrégeno-carbonato sédico y
se separd la capa organica. La capa acuosa se extrajo con diclorometano. Los
extractos orgdnicos combinados se secaron sobre sulfato magnésico, se filtraron y se
concentraron a presién reducida para dar 210 mg de 4-[4-butil-2-(4-trifluorometil-fenil)-
tiazol-5-iimetoxil-2-metanosulfonil-benzonitnlo, que se transform6 en la 3-{4-[4-butil-2-
(4-tnfluorometil-fenil)-tiazol-5-ilmetoxi}-2-metanosulfonil-fenil}-4 H-{1,2,4]oxadiazol-5-
ona de acuerdo con el método descrito en el Ejemplo 1.

C24H22F3N305S2 (553,09), EM (ESI): 554,1 (M+H")

Ejemplo 26
4-trifluoromet i-fenil)-tiazol-5-iimetanosulfinil
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A una disolucion de 200 mg de 4-[4-butil-2-(4-triflucrometil-fenil)-tiazol-5-imetilsulfanil]-
benzonitrilo (preparada de acuerdo con el método descnto en el Ejemplo 14) en 4 ml
de diclorometano a 0°C, se afiadieron B0 mg de acido metacloroperbenzoico La
mezcla resultante se agité a 0°C durante 5§ horas, a temperatura ambiente durante 2
horas y después se dejd en el frigorifico toda la noche. Se afiadié una disolucion
acuosa saturada de hidrogeno-carbonato sédico y se separé la capa organica La capa
acuosa se extrajo con diclorometano. Los extractos combinados se secaron sobre
sulfato magnaesico, se filtraron, y se cancentraron a presidn reducida. El producto bruto
se purficd por cromatografia en columna de gel de sflice (gradiente de
acetona/diclorometano de 1 a 4%) para dar 185 mg de 4-[4-butil-2-(4-trifluorometil-
feni)-tiazol-5-imetilsulfinil}-benzonitrifo, que se transformé en la 3-{4-[4-butil-2-(4-
trifluorometil-fenil)-tiazol-5-imetanosulfinil]-fenil}4H{1,2 4]oxadiazol-5-ona de acuerdo
con el método descnto en el Ejemplo 1.

C23H20F3N30352 (507,09), EM (ESI): 508 (M+H")

Ejemplo 27
1,2,4]oxadiazol-5-

/ )/3
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A una disolucién de 200 mg de 4-[4-butil-2-(4-tnfluorometil-fenil)-tiazol-5-iimetilsulfanil]-
benzonitrilo (preparada de acuerdo con el método descnto en el Ejemplo 14) en 4 ml
de diclorometano a 0°C, se afiadieron 200 mg de acido metacloroperbenzoico La
mezcla de reaccién se agitd a 0°C durante 5 horas Se afiadié una disclucidn acuosa
saturada de hidrégeno-carbonato sédico y se separé la capa organica La capa acuosa
se extrajo con diclorometano, Los extractos combinados se secaron sobre sulfato
magnésico, se filtraron y se concentraron a presidn reducida para dar 225 mg de 4-[4-
butil-2-(4-trifluorometil-fenil)-tiazol-5-1imetilsulfonil]-benzonitrilo, que se transformé en la
3-{4-[4-butil-2-(4-trifluorometil-fenil)-tiazol-5-ilmetanosulfonil]-fenil}-4H-]1,2,4]Joxadiazol-
5-ona de acuerdo con el método descnto en el Ejemplo 1.

C23H20F3N304S2 (523,08), EM (ESI)' 522 (M-H").

Ejemplo 28
3{4-[4-Butil-2-(4-trifluorometil
[1.2.4loxadiazol-5-ona
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A una disolucioén de 2,255 g de [4-butil-2-(4-trifluorometil-fenil)-tiazol-5-1l]-metanol en

25 mi de dimetilformamida, se anadieron 0,286 g de una dispersion de hidruro sédico
en aceite mineral al 60% Después de agitar durante 15 minutos, se afiadieron 3 g de
4-bromometil-2-flucro-benzonitrilo. La mezcla resultante se agité a temperatura
ambiente toda la noche, después se vertié en agua, y se extrajo con éter dusopropllico.
Los extractos organicos combinados se lavaron con agua, se secaron sobre sulfato
magnésico, se filtraron y se concentraron a presién reducida. El producto bruto se
purificd por cromatografia en columna de gel de sllice (heptano 95/ acetato de etilo 5)
para dar 0,6 g de 4-[4-buti-2-(4-trifluorometil-fenil)-tiazol-5-ilmetoximetil}-2-fluoro-
benzonitrilo, que se transformd en la 3-{4-[4-butil-2-(4-tnflucrometi-fenil)-tiazol-5-
Iimetoximetil}-2-fluoro-fenil}-4H-{1,2,4]Joxadiazol-5-ona de acuerdo con el método
descrito en el Ejemplo 1.

C24H21F4N303S (507,12), EM (ESI): 508,3 (M+H")

Ejemplo 29
34{4-[4-Metil-2-(4-tnfluorometii-fenil
ona
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De acuerdo con el método descrito en el Ejemplo 28, se obtuvo el 4-[4-metil-2-(4-
trifluorometil-fenil)-tiazo!l-S-imetoximetil]-benzonitriic a partr del [4-metil-2-(4-
tnfluorometil-fenil)-tiazol-5-il}-metanol y 4-bromometi-benzonitrilo disponible en el
comercio. El 4-[4-metil-2-(4-trifluorometil-fenil)-tiazol-S-ilmetoximetil]-benzonitrilo  se
transformé en la 3-{4-[4-metil-2-(4-trifluorometil-fenil)-tiazol-5-imetoximetil]-fenil}-4H-
[1,2,4]oxadiazol-5-ona de acuerdo con el método descrito en el Ejemplo 1.
C21H16F3N303S (447,74), EM (ESI): 448 (M+H")

Ejemplo 30
3-[4-(2-Bifenil-4-il-5-metil-oxazol-4-iimetoxi)-2-cloro-fenil]-4H-[1,2,4]oxadiazol-5-ona

H‘n‘(o
OO

De acuerdo con el método descrito en el Ejemplo 1, se obtuvo la 3-[4-(2-bifenil-4-1l-5-
metil-oxazol-4-iimetoxi)-2-cloro-fenil]-4H-[1,2,4]oxadiazol-5-ona a partir del 4-
yodometil-5-metil-2-p-bifeniloxazol y 2-cloro-4-hidroxi-benzonitnlo disponible en el
comercio.

C25H18CIN304 (459,89), MS (ESI): 460 (M+H")

Ejemplo 31
3-{2-cloro-4-[2-{4-metoXxi-feni)-5-metil-oxazol-4-iimetoxil-fenil}-4H-[1.2 4loxadiazol-5-

oha
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De acuerdo con el método descrito en el Ejemplo 1, se obtuvo la 3{2-cloro-4-[2-(4-
metoxi-fenil)-5-metil-oxazol-4-imetoxi]-fenil}-4H-[1,2,4]Joxadiazol-5-ona a partir del 4-
yodometil-2-(4-metoxifenil)-5-metiloxazol y 2-cloro-4-hidroxi-benzonitnlo disponible en
el comercio.

C20H16CIN305 (413,82), MS (ESI): 414 (M+H")

Ejemplo 32

De acuerdo con el método descnto en el Ejemplo 9, se obtuvo la 2-cloro-4-{2-[5-metil-
2-(4-pentafluorsuffanil-fenil)-tiazol-4-il]-etoxi}-benzonitrilo a partir del 2-[S-metil-2-(4-
pentafluorosulfanil-fenil)-tiazol-4-il}-etancl y 2-cloro-4-hidroxi-benzonitrilo disponible en
el comercio El 2-cloro-4-{2-[5-metl-2-(4-pentafluorsulfanil-fenil)-tiazol-4-il]-etoxi}-
benzo-nitrilo se transformé en la 3-(2-cloro4-{2-[5-metil-2-(4-triflucrometil-fenil)-tiazol-
4-il]-etoxi}-fenil)-4H-[1,2,4]Joxadiazol-5-ona de acuerdo con el método descnto en el
Ejemplo 1

C20H15CIF5N303S2 (439,93), EM (ESI): 540 (M+H")

Ejemplo 33

[1.2 4]oxadiazol-5-0na
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2-Cloro-4-[4-(tetrahidro-piran-2-iloximetil)-2-(4-trifluorometil-fenit)-tiazol-5-imetoxi}-

benzonitrilo
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Se disolvieron 3,0 g de 5-(Clorometil)-4-[(tetrahidro-2H-piran-2-iloxi)metil}-2-[4-
(trifluormetil)ferul]-1,3-tiazol (su sintesis se descnbe en W02002/067912) en 100 ml de
dimetilformamida Se anadieron 5,0 g de carbonato de cesio y 1 53 g de 2-cloro-4-
hidroxibenzonitnlo y la mezcla se agité a temperatura ambiente durante la noche.
Después se aiiadieron 300 ml de acetato de etilo, la mezcla se lavd tres veces con
disolucion saturada de NaHCO3 y salmuera, después se secd sobre MgSO4 EI
disolvente se eliminé a vacio para obtener 4,1 g de 2-cloro4-[4-(tetrahidro-piran-2-
loximetil)-2-(4-tnfluorometil-fenit)-tiazol-5-ilmetoxi]-benzonitrlo bruto en forma de
aceite amarillo. Este material se usd sin purificaciéon adicional.

C24H20CIF3N203S (508,95), MS(ESI) 509,1 (M+H"), 425,1 (M-THP +H+)

2-Cloro-4-[4-hidroximetil-2-

o
o ©° PTSOH, MeOH N\/g’\
NN s O‘Q_'

Se disolvieron 4,1 g de 2-cloro-4-{4-(tetrahidro-piran-2-tioximetil)-2-(4-trifluorometil-
fenil)-tiazol-5-1lmetoxi}-benzonitrilo en 50 ml de metanol. Se afadieron 320 mg de
acido p-toluensulfénico monohidratade y la mezcla se agitd durante una hora a
temperatura ambiente. Se elimind el disolvente a vacio y el residuo se disolvié en
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acetato de etilo y se lavd dos veces con disolucién saturada de NaHCO3 y salmuera,
después se secd sobre MgSO4. El disolvente se elimind a vacio para obtener 3,4 g de
2-cloro-4-{4-hidroximetil-2-(4-trifiuorometil-feni)-tiazol-5-iimetoxi]-benzonitrilo como un
s¢6lido amanilo claro.

C19H12CIF3N202S (424,83), MS(ESI) 425,1 (M+H"), Rf(n-heptano.acetato de etilo =
1:1) =0,27.

Ester 5-
metanosulfénico

MsCl, NEt3

H
I
g:
N R N\\
, lof cl
F F
FF FF

Se suspendieron 1,8 g de 2-cloro-4-[4-hidroximetil-2-(4-trifluorometil-fenil)-tiazol-5-

ilmetoxi]-benzonitnio en 50 ml de diclorometano y se enfri6 en un bafio de hielo Se
afiadieron 0,39 ml de cloruro de metanosulfonilo y 0,89 mi de trietlamina. La mezcla
resultante se agité a 0°C durante una hora, después se lavd con agua y salmuera, se
secé sobre MgS04. Se eliminé el disolvente a vaclo para obtener 1,0 g del éster 5-(3-
cloro-4-ciano-fenoximetil)-2-(4-trfluorometil-fenil)-tiazol-4-iimetilico del acido

metanosulfénico como un sélido amarillo claro
C20H14CIF3N20452 (502,92), MS(ESI): 503,1 (M+H)

4-tnfluorometil-fenil)-tiazol-5-ilmetoxil-benzonitnio

e
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Se disolvieron 120 mg del éster 5-(3-cloro4-ciano-fenoximetil)-2-(4-trifluorometil-fenil)-
tiazol-4-ilmetilico del acido metanosulfonico en 5 ml de metanol. Se arfiadieron 12,9 mg
de metdxido sédico y la mezcla se agitd a 50°C durante una hora. La mezcla de
reaccién se diluyd por adicion de 50 ml de acetato de etilo, se lavé con acido
clorhidrico uno molar y después se secé sobre MgSO4. El disolvente se separd a
vacio, y el residuo se purficé por RP-HPLC para proporcionar 30 mg de 2-cloro-4-[4-
metoximetii-2-(4-tnfluorometil-fenil)-tiazol-5-iimetoxyl-benzonitrilo en forma de
liofilzado.

C20H14CIF3N202S (438,86), MS(ESI): 439, 1 (M+H).

3-{2-Cloro-4-[4-metoximetil-2-{4-trifluorometil-fenil)-tiazol-5-1lmetoxi]-fenil}-4H-
[1.2 4]oxadiazol-5-cna

]
& 1. NH20H o
2. Cloroformiato de fenlio, piridina l1
3. DBU, MeCN N N
3 s © \
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De acuerdo con el método descrito en el Ejemplo 1, se obtuve 34{2-cloro-4-[4-

metoximetil-2-(4-trifluorometil-fenil)-tiazol-5-iimetoxi]-fenil}4H-[1,2,4]oxadiazol-5-ona a
partir de 2-cloro-4-[4-metoximetil-2-(4-trifluorometil-fenil)-tiazol-5-lmetoxi]-benzonitnlo
C21H15CIF3N304S (497,88), MS(ESI): 498,3 (M+H").



Ejemplo 34
3{2-Cloro-4-{4-(2

Se disolvieron 120 mg del ester 5-(3-cloro-4-ciano-fenoximetil)-2-(4-trifluorometil-fenil-
tiazol-4-ilmetilico del acido metanosulfénico en 5 ml de 2-metoxietanol Se afiadieron

10 10,0 mg de hidruro sédico y la mezcla se agité a 50°C durante una hora La mezcla de
reaccion se diluyo por adicion de 50 ml de acetato de etilo, se lavé con salmuera,
después se secd sobre MgS0O4 El disolvente se elimindé a vacio, y el residuo se
purifico por RP-HPLC para proporcionar 30 mg de 2-cloro-4-[4-(2-metoxi-etoximetil)-2-
(4-trfluorometil-fenil)-tiazol-5-imetoxy]-benzonitrilo en forma de liofilizado.

15  C22H18CIF3N203S (482,91), MS(ESI) 483,1 (M+H)

[1.2.4]oxadiazol-5-ona

) ?

0 1, NH20H 0
2. CIomfnrmlno de fenilo, piridina
DBU, MsCN H
N (o]
Q \ N\ 6
N-O
a
F Ejemplo 34

20
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Segin el método descrito en el Ejemplo 1, se obtuvo 3-{2-cloro-4-[4-(2-metoxi-
etoximetil)-2-(4-trifluorometil-fenil)-tiazol-5-imetoxi]-fenil}-4H-[1,2 4]oxadiazol-5-ona a
partir de 2-cioro-4-[4-(2-metoxi-etoximehl)-2-(4-trifluorometil-fenil)-tiazol-5-iimetoxi]-

benzonitrilo
C23H19CIF3N305S (541,94), EM (ESI): 542,2 (M+H")

Ejemplo 35
[1.2 d]oxadiazol-5-0na
‘B}
(o}
R
N N (o]
LT
N

F
Segun el método descnto en los Ejemplos 1 y 34, se obtuvo 3{2-cloro-4.[4-(2-etoxi-
etoximetil)-2-(4-trifluorometil-fenil)-tiazol-5-iimetoxij-fenil}-4H-[1,2,4]Joxadiazol-5-ona a
partir del éster 5-(3-cloro-4-ciano-fenoxirnetil}-2-(4-trifluorometil-fenil)-tiazol-4-ilmetilico
del acido metanosulfénico y 2-etoxi-etanol.

C24H21CIF3N305S (555,96), MS(ESI): 556,3 (M+H").

Ejemplo 36
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Segun el método descnto en los Ejemplos 1 y 34, se obtuvo 3{2-cloro-4-[4-(3-metoxi-
propoximetil)-2-(4-trifluorometil-fenil)-tiazol-5-ilmetoxil-fenil}-4H-{1,2,4]oxadiazol-5-ona
a partir de! éster 5-(3-cloro-4-ciano-fenoximetil)-2-(4-trifluorometil-fenil)-hazol-4-
limetilico del &cido metanosulfénico y 3-metoxi-1-propanol.

C24H21CIF3N305S (555,96), MS(ESI) 556,3 (M+H")

Ejemplo 37
3{4-[5-Metoximetl-2-(4-metoxi-fenil) -oxazol-4-ilmetoxil-2-metil-fenil}-4H-
1.2 4]oxadiazol-5-ona

-0

z-T

De acuerdo con el método descrito en el Ejemplo 15 y el Ejemplo 33, se obtuvo 3-{4-
[5-metoximetil-2-(4-metoxi-fenil)-oxazol-4-ilmetoxi]-2-metil-fenil}-4H-[1,2,4]oxadiazol-5-
ona a partir de [2-(4-metoxi-fenil)-5-(tetrahidro-piran-2-iloximeti{)-oxazol-4-il-metanol y
4-fluoro-2-metilbenzonitrilo comercialmente disponible.

C22H21N306 (423,43), MS(ESI) 424,2 (M+H").

Ejemplo 38

[1,2,4]oxadiazol-5-ona

0
H
:§’\° \N\fo
jﬂ \—O

De acuerdo con el método descrito en el Ejemplo 15 y el Ejemplo 34, se obtuvo 3-{4-
[5-(2-metoxi-etoximetil)-2-(4-metoxi-fenil)-oxazol-4-lmetoxi}-2-metil-fenil}-4H-
[1,2,4]oxadiazol-5-ona a partir de [2-(4-metoxi-fenil)-5-(tetrahidro-piran-2-iloximetil)-
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oxazol-4-il]-metanol y 4-fluoro-2-metilbenzonitrilo comerciaimente disponible y 2-
metoxi-etanol.
C24H25N307 (467,48), MS(ESI): 468,2 (M+H")

Ejemplo 39

[1,2,2]loxadiazol-5-ona

—0

De acuerdo con el método descnto en el Ejlemplo 15 y Ejemplo 33, se obtuvo 3-{4-[4-
metoximetil-2-(4-metoxi-fenil)-oxazol-5-iimetoxi]-2-metil-fenil}-4H-[1,2,4loxadiazol-5-
ona a partir de [2-(4-metoxi-fenil)-4-(tetrahidro-piran-2-lloximetif)}-oxazol-5-il]-metanol y
4-fluoro-2-metilbenzonitnlo comercialmente disponible

C22H21N306 {423,43), MS(ESI): 424,2 (M+H").

Ejemplo 40

2-Metoxi-etoximetil

De acuerdo con el método descnto en el Ejemplo 15 y el Ejemplo 34, se obtuvo 3-{4-
[4-(2-metoxi-etoximetil)-2-(4-metoxi-fenil)-oxazol-5-iimetoxi]-2-metil-fenil}-4H-
[1,2,4]oxadiazol-5-ona a partic de [2-(4-metoxi-fenil)-4-(tetrahidro-piran-2-iloximetil)-
oxazol-5-il}metanol y 4-fluoro-2-metilbenzonitrilo comercialmente disponible y 2-
metoxi-etanol
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C24H25N307 (467,48), MS(ESI): 468,2 (M+H").

Ejemplo 41

5 [1,24]oxadiazol-5-ona

o o

\fo

—4
o.
/z

De acuerdo con ei método descrito en el Ejempio 15 y el Ejempio 34, se obtuvo 3{4-
[4-(2-etoxi-etoximetil)-2-(4-metoxi-fenil)-oxazol-5-iimetoxi]-2-metit-fenil}-4H-

10 [1,2,4]Joxadiazol-5-ona a partir de [2-(4-metoxi-fenil)-4-(tetrahidro-piran-2-lloximetil)-
oxazol-5-il]-metanol y 4-fluoro-2-metilbenzonitnlo comercialmente disponible y 2-etoxi-
etanol.

C25H27N307 (481,51), MS(ESI) 482,2 (M+H").

15 Ejemplo 42
il)-oxazol-5-lmetoxi]-2-metil-fenil}-4H-

-0

De acuerdo con el método descrito en el Ejemplo 15 y el Ejemplo 34, se obtuvo 3-{4-
20  [2-(4-metoxi-fenil)-4-(3-metoxi-propoximetil)-oxazol-5-1imetoxi]-2-metil-fenil}-4H-
[1,2,4]oxadiazol-5-ona a partir de [2-(4-metoxi-fenil)-4-(tetrahidro-piran-2-iloximetil)-
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oxazol-5-il}-metano! y 4-fluoro-2-metilbenzonitiilo comercialmente disponible y 3-

metoxi-propan-1-ol.
C25H27N307 (481,51), MS(ESI) 482,2 (M+H").

[1.2.4]oxadiazol-5-0na

&o\
N N__-0
g © ¢ ]
:gh 0

N
—0

10  De acuerdo con el método descrito en el Ejemplo 15 y el Ejemplo 34, se obtuvo 3-{4-
[4-etoximetil-2-(4-metoxi-fenil)-oxazol-5-imetoxi]-2-metil-fenil}-4H-[1,2 4Joxadiazol-5-
ona a partir de [2-(4-metoxi-fenil)-4-(tetrahidro-piran-2-tloximetil)-oxazol-5-if]-metanol y
4-fluoro-2-metilbenzonitrilo comercialmente disponible y etanol
C23H23N306 (437,46), MS(ESI) 438,2 (M+H").

16

Ejemplo 44

-0

20 De acuerdo con el método descrito en el Ejemplo 15 y el Ejemplo 34, se obtuvo 3-{4-
[4-benziloximetil-2-(4-metoxi-fenil)-oxazol-5-imetoxi}-2-metil-fenil}-4H-[1,2,4]oxadiazol-
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S-ona a partir de [2-(4-metoxi-fenil)-4-(tetrahidro-piran-2-iloximetil)-oxazol-5-i}-metanol
y 4-fluoro-2-metilbenzonitrilo comercialmente disponible y fenil-metanol.
C28H25N306 (499,53), MS(ESI): 500,2 (M+H")

Ejemplo 45
2-Cloro-4-

De acuerdo con el método descrito en e Ejemplo 1 y Ejemplo 33, se obtuvo 3{2-cloro-
4-[5-metoximetil-2-(4-metoxi-fenil)-oxazol-4-iimetoxi]-fenil}-4H-[1,2,4]oxadiazol-5-ona a
partir del éster 2-(4-metoxi-fenil)-5-(tetrahidro-piran-2-iloximetil)-oxazol-4-ilmetilico del
acido metanosulfonico y 2-cloro-4-hidroxi-benzonitrilo comercialmente disponible.
C21H18CIN306 (443,85), MS(ESI): 444,2 (M+H").

Ejemplo 46

[1.2.4]oxadiazoi-5-o0na
(o} N0
'{4" < ? <\N:f
=N cl
0
|

De acuerdo con el método descrito en el Ejemplo 1 y el Ejemplo 34, se obtuvo 3-{2-
cloro-4-[5-(2-metoxi-etoximetil)-2-(4-metoxi-fenil}-oxazol-4-ilmetoxi]-fenil}-4H-
[1,.2,4]oxadiazol-5-ona a partir del éster 2-(4-metoxi-fenil)-5-(tetrahidro-piran-2-
iloximeti)-oxazol-4-iimetilico del acido metanosuifénico y 2-cloro-4-hidroxi-benzonitrilo
comercialmente dlspohlble y 2-metoxietanol.

C23H22CIN307 (487,90), MS(ESI): 488,2 (M+H").
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Ejemplo 47
3-{2-Cloro-4-[4-metoximetil-2-(4-metoxi-fenil)-oxazol-5-1imetoxi]-fenil}-4H-

[1.2. 4]oxadiazol-5-o0na
{
° N._.0
0 \(
h\’g—/ m_o
ool

\

De acuerdo con el método descrito en el Ejemplo 1 y el Ejemplo 33, se obtuvo 3-{2-

cloro-4-[4-metoximetil-2-{(4-metoxi-fenil)-oxazol-5-ilmetoxi]-fenil}-4H-[1,2,4]Joxadiazol-5-
ona a partir de S-clorometil-2-(4-metoxi-fenil)-4-(tetrahidro-piran-2-iloximetil)-oxazol y
2-cloro-4-hidroxi-benzonitrilo comercialmente disponible.

C21H18CIN306 (443,85), MS(ESI). 444,2 (M+H")

Ejemplo 48
34{2-Cloro-4-[2-(4-metoxi-fenil)-4-(3-metoxi-

[1,2 4]oxadiazol-5-ona

De acuerdo con el meétodo descrito en el Ejemplo 1 y el Ejemplo 34, se obtuvo 3-{2-
cloro-4-[2-(4-metoxi-fenil)-4-(3-metoxi-propoximetil)-oxazol-5-iimetoxi}-fenil}-4H-
[1,2,4]oxadiazol-5-ona a partir de 5-clorometil-2-(4-metoxi-fenil)-4-(tetrahidro-piran-2-
lloximetil)-oxazol y 2-cloro-4-hidroxi-benzonitrilo comercialmente disponible y 3-metoxi-
propan-1-ol.

C24H24CIN307 (501,93), MS(ESI). 502,2 (M+H").

Ejemplo 49

3-{5-Bromo-2-metoxi-4- i 4-triflucrometil-fenil

[1,2 4]oxadiazol-5-ona
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¢ T
A una disolucién de 100 mg de 3-{2-metoxi-4-[4-metil-2-(4-trifluorometil-fenil)-tiazol-5-
limetoxi]-fenil}-4H-[1,2,4]oxadiazol-5-ona en 1 mi de acetonitrilo se afadieron 0,08 g de
N-bromosuccinimida. La mezcla resultante se calentd hasta 70°C durante la noche, y
se concentré a presion reducida El producto bruto se punficé por cromatografia en
columna en gel de silice (gradiente de diclorometano/metancl de 100/0 a 94/6) y se
lavé con 94/6 diclorometano/metanol para dar 35 mg de 3-{5-bromo-2-methoxy-4-[4-
metil-2-(4-trifluorometil-fenil)-tiazol-5-ilmetoxil-fenil}-4H-[1,2,4]oxadiazol-5-ona.
C21H15BrF3N304S (542,33), MS(ESI). 542,0 (M+H")

Ejemplo 50

[1,2.4]oxadiazol-5-0na

De acuerdo con el método descrito en el Ejemplo 15, se obtuvo 3-{4-[4-(3-benciloxi-
propil}-2-{4-trifluorometil-fenil)-tiazol-5-iimetoxi]-2-cloro-fenil}4H{1,2,4]oxadiazol-5-ona
a partir de [4-(3-benciloxi-propil)-2-(4-tnfluorometil-fenil)-tiazol-5-il}-metanol y 2-cloro-4-
fluoro-benzonitnio comercialmente disponible.

C29H23CIF3N304S (602,03), MS(ESI): 602,2 (M+H")

Ejemplo 51

[1,2 4loxadiazol-5-ona
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A una disolucién de 200 mg de 3-{4-[4-(3-benciloxi-propil)-2-(4-trifluorometi-fenil)-
tiazol-5-iimetoxil-2-cloro-fenil}-4H-[1,2,4]oxadiazol-5-ona en 6 mi de diclorometano
enfnada hasta —~70°C se afadieron 0,8 mL de una disolucién 1M de tribromuro de boro
en diclorometano. Después de agitar durante 45 minutos a —60°C, se vertid la
disolucion en una mezcla de metanol y una disolucién acuosa saturada de
hidrogenocarbonato de sodio, se filtré y se concentré a presién reducida El producto
bruto se punficé por cromatografia en columna en gel de sllice (gradiente de
diclorometano/metanol de 100/0 a 90/10), después se cristalzé en
diclorometano/diisopropileter para dar 18 mg de 3-{2-cloro-4-[4-(3-hidroxi-propil)-2-(4-
trifluorometil-fenil)-tiazol-5-imetoxi]-fenil}-4H-{1,2,4]oxadiazol-5-ona.
C22H17CIF3N304S (511,91), MS(ESI): 512,1 (M+H")
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Reivindicaclones
Compuestos de la férmula |

RS
v(’)&w R4 R H\N 5
R6 Uy X—4 T

N,O
R7 R3 R2
formula |
en la que
X es CH2 o un enlace;
R1, R2, R3, R4 son independientemente H, F, Cl, Br, CF3, alquilo (C1-C4),

w

alquilen{C0-C4)-O-alquilen{C0-C4)-H , SCH3, S{O)CH3, S(0)2CH3, CN,
OCF3, OCHF2, OCHZ2F;

es un enlace o CH2:

es O, S, S(0) 0 S(0)2,

es CH2 o CH2CH2,

unode UyVes N,elotroes SuO,

R5

R8, R7

se selecciona del grupo que consiste en alquilo (C1-C8), alquilen(C1-C6)-
O-alquilen(C0-C4)-H, alquilen{C0-C6)-fenilo, aiquilen(C1-C6)-O-
alquilen(C0-C4)-fenilo, cicloalquilo {(C3-C6), alquenilo (C2-C8), y donde
el alquilo o alquilen (C1-C8) puede estar sustituido 1 — 2 veces con OH u
O-alquilo(C1-C4);

son independientemente H, F, Br, CF3, OCF3, alquilo (C1-C6), alquilen{CO-

C4)-O-alquilen(C0-C4)-H, SCF3, SF5, OCF2-CHF2, OCHF2, OCH2F, O-fenilo, fenilo,
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NO2: o

asl como sus sales y formas tautomeras fisiologicamente aceptables.

2 Compuestos de férmula | seguin la retvindicacion 1, en la que
X es un enlace

3 Compuestos de férmula | segun la rewvindicacién 1, en la que
X es un enlace o CH2;

Ri es H, F, Cl, Br, CF3, alquilo(C1-C4), O-alquil(C1-C4), SCH3, S(O)CH3,
S(0)2CH3, CN,

R2 esH, F:

R3 es H, Br, O-alquilo(C1-C4);

R4 es H;

Z es un enlace o CH2;

Y esO,S, S(O)oS(0)2

2

es CH2 o CH2CH2,

esSy
esNo
esNy
esSo
esNy

S Cc< Cc<C

es O;
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es alquilo (C1-C6) o alquenilo (C2-C6), donde el alquilo (C1-C6) puede
estar sustituido 1 - 2 veces con OH,

esta en posicién para y es CF3, SF5, OCH3, fenilo;

esHoF

Compuestos de férmula | segun la rewvindicacién 1, en la que

es un enlace;

es Cl o CH3;

R2, R3, R4 sonH;

z

=

< cCc<< Cc < C

R5

R6

R7

es un enlace;

es O;

es CH2;

esSy
esNo
esNy
esOu
esOy
esN;

/ﬁ?
(\@.

es alquilen(C1-C4)-O-alquilen(C1-C4)-H o alquilen(C1-C4)-O-alquilen{C1-C4)-
fenil, donde alquilen puede estar sustituido por O-aiquilo(C1-C4),

esta en posicidn para y es CF3 u OCH3,

es H.
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Compuestos de férmula | segun la reivindicacién 1, en la que

s un enlace,

es OCH3 o F,

R2,R3,R4 sonH;

=

< <K<K c<<CcCc << C

R5

es un enlace,

es 0o S,

es CH2 o CH2CHZ2,

esSy
esNo
esNy
esSo
esOy
esNo
esNy
es O,

es alquilo{C1-C4), alquilen(C1-C4)-O-alquilen{(C1-C4)-H o alquilen({C1-C4)-O-

alquilen{C1-C4)-fenil, donde alquilen puede estar sustituido por O-alquilo(C1-C4).

R6

R7

R1

esta en posicion para y es CF3 u OCH3;

es H

Compuestos de férmula 1 seguin la reivindicaciéon 1, en la que

es un enlace o CH2;

es H, F, Cl, Br, OCH3, SCH3, CF3, CH3, CN, S(O)CH3, S(0)2CH3;
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R4

3

< C < C

RS

R6

R7

R1

R2

R3

£
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esH,F;
es H, OCH3, Br;
es H;
es un enlace o CH2,
es O, S, S(0) o0 §(0)2,
es CH2 o CH2CHZ2,
esSy
esNo
esNy
es S;
es alquilo {C1-C4) o alquenilo (C2-C4), donde el alquilo (C1-C4) puede estar
sustituido 1 - 2 veces con OH o
es alquilen(C1-C4)-O-alquilen{C1-C4)-H o alquilen(C1-C4)-O-alquilen{C1-C4)-
fenil, donde alquilen puede estar sustituido por O-alquilo{(C1-C4);
es p-CF3 o p-SF5; vy
esH
Compuestos de la férmula | segun la reivindicacion 1, en la que
es un enlace;
es Cl, CH3,

es H,

es H,
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R6

R7

<K c<<KCc<<c <K Cc
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es H;

es un enlace;

es O:

es CH2,

esNy
esOu
esOy
es N;

es alquilo (C1-C4), alquilen(C1-C4)-O-alquilen{C1-C4)-H o alquilen(C1-C4)-O-
alquilen(C1-C4)-fenil, donde alquilen puede estar sustituido por O-alquilo(C1-
C4).

es p-OCH3 o p-fenilo, y

es H.

Compuestos de [a formula | segun la reivindicacién 1, en la que

esSy
esNo
esNy
esSo
esOy
esNo
esNy
es O;

Compuestos de |a férmula | segun las reivindicaciones 1-6 u 8, en los que

es S,
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que

R6

13.-
que

R7

14.-

los que
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es N,
es un enlace.

Compuestos de la formula | segln las reivindicaciones 1, 3-5, 7, u 8, en los que
es N,

es O,

es un enlace,

es un enlace

Compuestos de la férmula | segun las reivindicaciones 1,3,5,7 y 8, en los que

es un enlace y
es un enlace.

Compuestos de la formula | segun las reivindicaciones 1, 2, 5, u 8 a 11, en los

esta en posicién para;

Compuestos de la férmula | segun las reivindicaciones 1, 2, 5, u 8 a 12, en los

esHoF.

Compuestos de la féormula | segun las reivindicaciones 1, 2, 3, 5,6 u8 a 13, en

R2, R3,R4 sonH,

R1

15.
que

es H, F, Cl, Br, CF3, alquilo(C1-C4), alquilen(C0-C4) -O-alquilen(C0-C4)-H,
SCH3, S(O)CH3, S(0)2CH3, CN.

Compuestos de la formula | segan las rewvindicaciones 1 a 5, u 8 a 14, en los
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Y es 00§,

16. Compuestos de la formula | segun las reivindicaciones 1, 2, 3, 5,6 u 8 a 15, en
los que

w es CH2.

17. Compuestos de la férmula | segun !as reivindicaciones 1, 2, 3, 8 a 16, en los
que

RS es alquilo (C1-C4) o alquilen(C1-C4)-O-alquilen(C0-C4)-H, donde alquilen
puede estar sustituido por O-alquilen{(C0-C4)-H o fenilo.

18 Compuestos de la formula | segln las reivindicaciones 1, 2, 3, 5, 6, 8 - 17, en
los que

R1 es F, Cl, CH3, OCH3

19 Compuestos de la formula [ segun las reivindicaciones 1—18, en los que
R5 es alquilo (C1-C4)

20. Compuesto de la formula | segun las reivindicaciones 1—-19, en el que
R6  es CF3, SF5, fenio, OCH3.

21.- Un producto farmacéutico que comprende uno 0 mas compuestos de la férmula
1 segun una o mas de las reivindicaciones 1 a 20.

22. Un producto farmacéutico que comprende uno o mas compuestos de la férmula
{ seglin una o mas de las reivindicaciones 1 a 20, y una 0 mas sustancias activas que
tienen efectos beneficiosos en las alteraciones metabolicas o trastomos asociados
frecuentemente con éstas.

23 Un producto farmacéutico que comprende uno o mas compuestos de la férmula
| segin una o mas de las reivindicaciones 1 a 20, y uno o mas antidiabéticos
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24, Un producto farmacéutico que comprende uno 0 mas compuestos de la formula
| seglin una o mas de las reivindicaciones 1 a 20, y uno o mas moduladores de lipidos.

25. El uso de los compuestos de la formula | seglin una o méas de las
reivindicaciones 1 a 20, para tratar y/o prevenir trastornos del metabolismo de acidos
grasos Y trastomnos de uso de la glucosa.

26. El uso de los compuestos de la formula | segin una o mas de las
reivindicaciones 1 a 20, para tratar y/o prevenir trastomos en los que esta implicada la
resistencia a la insulina. '

27, El uso de los compuestos de la férmula | seglin una 0 mas de las
reivindicaciones 1 a 20, para tratar y/o prevenir la diabetes mellitus, incluyendo la
prevencion de secuelas asociadas con ésta.

28. El uso de los compuestos de la férmula | segin una o mdas de las
reivindicaciones 1 a 20, para tratar y/o prevenir dislipidemias y sus secuelas.

29 El uso de los compuestos de la férmula | segin una o mas de las
reivindicaciones 1 a 20, para tratar y/o prevenir estados que pueden estar asociados
con el sindrome metabélico.

30. El uso de los compuestos de la formula | segin una o mas de las
reivindicaciones 1 a 20, para tratar y/o prevenir enfermedades neurodegenerativas y/o
trastomos de desmielinizacion de los sistemas nerviosos central y periférico, y/o
enfermedades neuroldgicas que implican procesos neuroinflamatorios y/u otras
neuropatias periféricas.

31. El uso de compuestos segin una o mas de las reivindicaciones 1 a 20,
combinados con al menos un compuesto activo adicional, para tratar trastomos del
metabolismo de acidos grasos y trastornos de uso de la glucosa

32 El uso de compuestos segin una o mas de las reivindicaciones 1 a 20,
combinados con al menos un compuesto activo adicional, para tratar trastomos en los
que esta implicada la resistencia a la insulina.
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33. Un procedimiento para preparar un producto famnacéutico que comprende uno
o mas de los compuestos segin una o mas de las reivindicaciones 1 a 20, que
comprende mezclar el compuesto actvo con un vehiculo farmacéuticamente
aceptable, y poner esta mezcla en una forma de administracién adecuada.
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Resumen
DERIVADOS DE OXADIAZOLONA COMO AGONISTAS DE PPAR DELTA

5 La invencion se refiere a oxadiazolonas y a sus sales fisiolégicamente
aceptables y derivados fisiolégicamente funcionales que muestran actividad agonista
de PPAR-delta
Se describen compuestos de formula (1),

10 R7 R3  R2 0

en la que los radicales son como se han defindo, y sus sales fisiolégicamente
aceptables, y procedimientos para su preparacién. Los compuestos son adecuados
15 para el tratamiento y/o prevencién de trastomos del metabolismo de acidos grasos y
trastomos de uso de la glucosa, asi como trastomos en los que esta implicada la
resistencia a la nsulina, enfermedades neurodegenerativas y/o trastomos de
desmielinizacion de los sistemas nerviosos central y perférico, y/o enfermedades
neurolégicas que implican procesos neuroinflamatorios y/u ofras neuropatias

20 periféricas.
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Neme and address (Fanuly name followed by given name, for a legal entity, full official This person 15

desigration The address must include postal code and name of country. The country of the

address indicoted i this Box ws the applicant's State (y ¢ country) of residence if no State of D applicant only

resudence s indicated below )

WENDLER, Wolfgang BX] spplicant and mventor

Haintchener Str. 12a 0 mventor only (If this check-box

65618 Selters 1s marked, do not fill in below )

Germany Apphcant’s regustration No with the Office

State (that es, country) of nahonahty State (that is, country} of remdence

DE DE

Thus person u apphcant for D Al dengnated all designated States except the Umited the United States of the States mdicated 1n the

the purposes of Statea Siatrs of Amenea Amenca only Supplemental Box

Neme and address. (Famuily name followed by given name, for a legal entty, full official This person 18

designanion The addrets must include postal code and name of country The country of the

address mdicated in this Box u the applicant's State (i e country) of residence if no State of D apphcant only

resudence 11 indicated below )

GLIEN, Maike [<] epphcant and mventor

Lahnstrasse 9 |:| wnventor only (If this check-box

65195 Wiesbaden ts marked, do not fill in below j

Germany Applicant’s regastration No with the Office

State (that &5, couniry) of nationality State (that 15, country) of residence.

DE DE

This pevson 18 applicant for D All designated D all dempnated States except the Umted the United States of the States indicated 1n the

the purposes of States States of Amencs Amenca only Supplemental Box

Name and address (Famuly nome followed by mver mame, for a legal entity, full official This person is

designation The address must include postal code and name of country The country of the

addrezy idicated i this Box 15 the apphcant’s State (i e country) of residence if no State of D spphcant only

residence 15 indicated below )

GOERLITZER, Jochen DX apphicant and mventor

Stegstrasse 60 D inventor only (7f this check-box

60594 Frankfurt rked, do not fill i below )

Germany 1s marked, do no in
Apphcant’s repetration No wath the Office

State (that 1s, country) of nationahty State (thot 15, country) of residence

DE DE

Thg pevson s applicant for D All designated D all dexignated States except the United the Umted States of the States mdicuted m the

the purposes of States States of Amenca Amenca only Supplemental Box

Name and address (Famudy name followed by given nome, for a legal entuy, full officicl This person 19’

denignation The address must include postal code and name of country The couniry of the

address mdicoted in this Box is the appheant’s State (i e country) of residence if no Stale of D applicant only

residence 15 indicated below )

CHANDROSS, Karen P  applicant and inventor

13 Staudt Ct ] mventor only (If this check-box

LS’O ers'et, NJ 08873 15 marked, do not fill in below )
Apphcant’s registation No with the Office

State (that w1, country) of nahonahty State (that 15, couniry) of residence

us us

Thus person w appheant for All dempnated all demgnated Sintes except the United the Umited States of the States mdheated 1o the

the purposcs of States Statea of Amenca Amenca only Supplemental Box

D Further applicants end/or (further) mventors are indicated on enother contmuaton sheet

Form PCT/RO/101 {continued shect) (January 2004) See Notes 1o the request form
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Continuation of Box No. I FURTHER APPLICANT(S) AND/OR (FURTHER) INVENTOR(S)

I none of the following sub-boxes 15 used, this sheet should not be included in the request

Name and address (Famuly name followed by given name, for a legal ennity, full offic:al This person 1s
designation The address must include postal code and name of country The country of the
addrexs mdicated in this Box 15 the applicant’s Stale (1 e couniry) of residence if no Siate of E] applicent only
residence 15 indicated below )
MCGARRY, Daniel 3, E spplicant and mnventor
205 Carol Jean Way inventor only (¥ this check-box
Branchburg, NJ 08876 L] s marked, donor fill in below )
U]
Apphcant’s registubon No with the Office
State (that is, country) of natonahty State (that s, couniry) of rendence
us us
This perscn w apphcant for D All degignated 8l designated Stntes except the Umited the Uwnited States of the States indheated 1 the
the puposes of Stales States of Amenca Armerica only Supplemental Box
Namc end eddress (Fam:ly mame followed by given name, for a legal ennty. full officral Tius person 1z
designation The address must include postal code and neme of country The couniry of the
address mdicated in this Box 1 the applicant’s State (1 e country) of residence if no Stare of D apphicant only
restdence 1s indicated below }
MERRILL, Jean [X] =pplicent and nventar
;k?': Ng:,l:e hjn:.’ga 1 E] mventor only ¢If this check-bax
U% '!I. s marked, do not fill in below )
Applicant’s remytration No with the Office

State (that 15, country) of nationality State (that Lz, country) of residence
Us us
Thus person 18 sppheant for DAlldulpmd D all degignated States except the Unmted the Urnted States of the States indicated m the
the purposes of States States of Amenca Amencs only Scpplemenial Box
Name and eddress (Famuly name followed by grven name; for a legal entity, full official This person 13
designation The address must nichide postal code and name of country The country of the
address indicated wn this Box 15 the applicant’s State (i e country) of residence if no State of D applicant only
residence is indicated below )
BERNARDELLI, Patrick [<| spplicant and inventor
Patrick Bemadelll ' D mnventor only (If this check-box
14 rue Auguste Rodin ts marked, do not fill in below.)
78450 Villepreux .
France Applicant’s regrstation No with the Office
State (that 5, country) of nabonahty State {that r5, country) of residence
FR FR
This person 18 apphicant for All designated all designated States except the Unted the Unted States of the States icested in the
the purposes of Stmiey States of Amerca Amenca only Supplemental Box
Name end eddress (Famuly name followed by given name; for a legal ennty, full official This person 18
designanion The addresz must include postal code and name of country The couniry of the
address wdicated in tus Box 1s the appheant’s State (1 ¢ country) of residence if no State of D applicant only
residence 12 indicated below )
RONAN, Baptiste E applicant and inventor
15, Allée des Noisetiers mventor only (If this check-box
92140 Clamart 1s marked, do not fill m below )
France

Applicant & regustration No wth the Office
State (that 25, country) of nationahty State {that 13, couniry) of resadence
FR FR
Thus person 8 apphicant for Al designated D all deagnated States except the United the Unuted Stales of the Statey indwated m the
the purpases of States States of Amenca Amerca ealy Supplemental Box

D Further applicants and/or (firther) inventors are mdicated on another contmuation sheet

Form PCT/R0O/101 (continucd sheet) (January 2004) See Notes to the request form
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Continuation of Box No. IIl FURTHER APPLICANT(S) AND/OR (FURTHER) INVENTOR(S)
I none of the following sub-boxes 15 wsed, this sheet should not be included m the request
Name and address (Famly name jollowed by given name, for a legal entay, full official This person is
designation The address must include postal code and name of country Tke country of the
address wndicoted 1n this Box s the applicant’s State (e country) of resudence if no State of D applicant only
residence 1s indicated below )
TERRIER, Corinne 5] epplicant and inventor
98 bis Avenus di Colone] Fabien |:| inventor only (I this check-bax
93190 Lvry Gargan s marked, do not fill in below.}
France t
Applicani’s registration No  wath the Office
State (that 15, country) of nationality State (that 13, country’) of residence
FR FR
This person 13 spplrcant for D All denigrated D al] demignated States except the Umied the United Statea of the States mdicated in the
the purposes of Staies Stxtes of Atnenca Amenca only Supplemental Box
Name and address, (Famuly rame followed by given name, for a legal ennity, full official This person 15°
designation. The address must include postal code and name of country The country of the
address indicoted 1n this Bax 1s the applicant’s State (1 e. country) of residence if no State of D applicant only
residence is sndicated below )
(] spplicant nd nventor
D mventor only (I this check-box
s marked, do not fill in below )
Appheant's regustratiom No  with the Office
State (that 15, country) of nationality State (that i, country) of residence:
‘Tius person 18 apphcant for D All designated D all demiguated States except the Unated the Umited States of the Statey ndicated in the
the purposes of States States of Amerca Amenca only Supplemental Box
Name and address (Famdy name followed by grven name; for a legal entty, full official This person 15
designation The address must include postal code and name of country The country of the
address mdicated 11 this Box s the applicant’s State (i couniry) of rendence if no State of ] applicant only
residence is indicated below )
D apphcant and inventor
D inventor only (If this check-box
is marked, do not fill in below.)
Appheant’s registration No wath the Offica
Statz (that 15, country) of nationalty State (that is, couniry) of remdence
FR FR
Thus person 18 applcant for D All dasignated D all designated States except the Unted the United Sttes of the States mcicated w the
the purposes of. States States of Amenca Arencs only Supplementsl Box
Name and address (Family name followed by given name, for o legal ennty, full official This person 15*
designanion The address musi include posial code and name of couniry The couniry of the
address indicated in this Box w5 the applicant’s State (i.e country) of residence if no State of D applicant only
residence 15 indicated below )
[} spplicant and inventor
D inventor only (If this check-box
ts marked, do not fill in below )
Applicant 3 regustration No wrth the Office
State (that 15, country} of nationahty State (that 15, country) of residence
Thts person 1w appheant for D Al desigrated D all designated States except the United the Unoted States of the Siates indicated m the
the purposes of States States of Amenica Amernca only Supplemental Box
D Further apphcants end/or (further) mventors are ndicated on another contmuanion sheet

Form PCT/RO/101 (contmued sheet) (Janusry 2004) See Notes to the request form
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Box No.V DESIGNATIONS

The filing of this request constitutes under Rule 4.9(a), the designation of all Contracting States bound by the PCT on the international
filing date, for the grant of every kind of protection avaslable and, where applicable, for the grant of both regional and national patents.

However,
D DE Germany 15 not designated for any kind of national protection
D KR Republic of Korea 13 not designated for any kind of national protection

D RU Russian Federahon 15 not designated for any kand of national protechon

(The check-boxes above may be used to exclude (irrevocably) the designations concerned in order to avoid the ceasing of the effect,
under the natwnal law, of an earher national application from which priorty 1s claimed See the Notes to Bax No V as to the
conseguences of such national law provisions in these and certain other States)

Box No. VI PRIORITY CLAIM

The prionity of the following earlier applhieation(s) 1s hereby claimed

Filmg Date Number of carher Where carlier apphication 15
!
of carher application spplication National apphcation Regional epphcation.* International apphcation
{day/monthpear} ™ country regional office Teceiving office

am(1) ( 0104 W

April 01, 2004 04007879 2 EP

ltem{2)

Hem(3)

0 Further prionty claims are indicated 1n the Supplemental Box

The recerving Office 18 requested 10 prepare and tsnsrmit to the Intsmational Bureau a cerbfied copy of the carher appheation(s) {enly 1f the earker
appitcation wes filed with the Office which for the purposes of the presenl international appheation 15 the recerving Office) Wdentificd ahove as

D all stems D item (1) D item (2) D nem (3) D other, see Supplernental box

* Where the earher application 1 an ARIPQ applicanan, it is mandaitory 1o indicate in the Supplemental Box at least one couniry party to the Parus Converition jor
the Protection of Industnal Propertyor one Member of the World Trade Organmation for which that earfier application was filed (Rule 4 10(b)(%) .

Box No. VII INTERNATIONAL SEARCHING AUTHORITY

Cholce of International Searching Authority (ISA) (Jf two or more International Searclung Authorsties are competent to carry oul the international
search, wndicate the Authonty chosen, the two-letter code may be used)

ISA /et et fisberi st vertressnsre s nen s e bare s

Request to nse results of earller search; reference to that serrch (i an earlier search has been carried out by or requested from the Internattonal
Searching Authoruy)+
Date (day/month/yvear): Number Country (or regional Office)

BoxNo.VIII DECLARATIONS

The following declarations are contamed m Boxes Nos VIII (i) to (v) (mark the applicable Number of
check-boxes below and mdicste i the right colunm the number of each type of declumtion). declurations
D Box No VIII (1) Declaration s to wenttfy of the mventor
D Box Ne. VIil {u) Declaration as to the applicant’s entitlement, as at the international filing
date, to apply for and to be granted e patent
D Box Na VIII () Declaration as to the apphicant’s entitiement, ag at the mternational filng
date, to clmm the prionty of the earher apphcation
D Box No VI (iv) Declaration of mventorship {only for the purposes of the designation of
the United States of Amenca)
D Box No VIH (v) Declaration as to nen-prejudical disclosures or excéptions to lack of
novelty

Form PCT/RO/101 {thurd sheet) (January 2004) See Notes io the request form
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Box No. VIII CHECK LIST; LANGUAGE OF FILING

Number

This international application contains

in paper form , the following number of
sheets

request (including
declaration sheets) ]

descniption {excluding
scquence hstings and/or tables
related thereto) 125

clums 1
ahstract .1
drawings

(a)

Sub-total number of sheets:

sequence lishngs
tables related thereto

of description descnption (actual
number of sheets if filed in paper
Jorm, whether or not also filed in
compuder readabie form, see (¢}
below)

143

Tolal number of sheets : 143

® [ Only in computer resdable form
(Section 801 (2)(2))

() [} scquence listings

() [ tables releted heretn

(©) [ atso in computer readable form
(Section 801 (8)(1))

o O sequence listings

() [ tables related hereto

Type and number of earriers (diskette,

CD-ROM, CD-R or other) on which are

This intermanonal application 15 accompanied by the following stem(s) (mark the
applicable check-baxes below and wdicate in right cohumn the rumber of each rem)

14 fec calculation sheet
2] separate signed power of attomney
3[J ongnal general power of attorney
4[] copy of general power of sttomey reference number,
if any
5[] statement explaming lack of signature
6[X pnonty document(s) i1dentified 1n Box No VI as
temy(s)
700 tansiation of intemational epplication into
(language)
8] scpamte indications concermuing deposited microorpansm
or other biological matenal
9[] Sequence histing i camputer readable form
(indhcate type and number of carmers)
() J copy submutted for the purposes of intcrnational search under
Rule 13zer only (and not as part of the intesnational application)

(1) [ (only where check-box (b)(3} or (c)(y) & marked m left column)
additional copies including, where apphcable, the copy for the
purposes of intemational scarch under Rule 13sr

{(m) D together with relevant statement as to the identity of the copy or
copies with the sequences lisung part mentoned in left column

16 [] tables 1n computer readable form related to sequence bistngs
(indicate type and number of camers)

0 [ copy submutted for the purposes of internationat search under
Section 802(b-quater) only (and not as past of the nternstonal
application)

() [ (only where check-bex (B)(n) or (c)(n} 12 marked m left column)
addittonal copres wncluding, where applicable, the copy for the
purposes of international search under Scction 802(b-quarter)

contamned the (m) [J together with relevant statement as to the 1dentsty of the copy or
[ sequence hstngs copies with the tables mentioned m left column
[ @bles retated hereto 11 L] other (specify)
(additianal copres to be ndicated under rems
P(i} andior 10fiy), m right column)
Figure of the drawings which Language of flling of the
should accompany the shstract Intemationat application english

Box No.IX SIGNATURE OF APPLICANT OR AGENT

Next to each signature, imdicate the name of the person xigring and the capacity m which the person nigns (if such capacity 1 not obvious from reading the

of itcms

imemational apphication

requess)
Aventis Ph Deutschiand GmbH
f ( « \./. L U‘
Dr Jacobi Dr. Rup
For receiving Office use only
i Date of actual recespt of the purported

19 MAR 2005

3 Corrected date of actual receipt due 1o later but
timely recesved papers or dmwings completing
the pusported interpational applicanon

P Y
(e °'-‘/) g

D not recerved

4, Date of imely receipt of the required
comrections under PCT Article 11(2)

S Intemnational Semrching Authorry  1SA/

(:f two or more are competent)

6 D Transmutta) of search copy delayed
until search fee 1s pud

Date of recerpt of the record copy
by the International Buresm

For International Bureau use only

Form PCT/RO/101 (last sheet) (January 2004)

See Notes to the request form
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PATENT COOPERATION TREATY PCT/EP05/002950 é
From the INTERNATIONAL BUREAU m \/
PCT ™
NOTIFICATION CONCERNING AVENTIS PHARMA DEUTSCHLAND GMBH
SUBMISSION OR TRANSMITTAL Patent- und Lizenzabteilung
OF PRIORITY DOCUMENT gﬂ:ﬂ'n(egg:k Hochst
e

Ifurt
(PCT Admimistrative Instructions, Section 411)- == |1 iﬁ%ﬁg&E

-

Date of maling (daymonth/year) — 1|

03 May 2005 (03 05 2005) ' i I
L LR | B

Applicant's or agents file reference . '

2004/0024 s amew rma o |mon IMPORTANT NOTIFICATION

' T

Intemational spphcatan No 1‘\ Y .. | Intermational filing datc {dawmonth/vear}

PCT/EP05/002850 . b 18 March 2005 (18 03.2005)
Intemnational publication date {daywmonth/year} Pronty date (daywimonth/vear)

01 Apnl 2004 (01 04.2004)

Applicant
AVENTIS PHARMA DEUTSCHLAND GMBH et al

I By means of this Form, which replaces any previously issucd nonficaton concerming submtssion or transmutinl of pnonty
documents, the apphcant 18 hereby nobfied of the date of receipt by the International Buresu of the prionty documeni(s) relating
all earlicr apphcation(s) whose pnonty 13 claimed Unless otherwise indicated by the letters “NR”, n the nght-hand column or by an
asteruk appeanng next to a date of receipt, the pniorty document concemed was submutled or transmutted to the Internatonal
Bureau 1n complance with Rule 17 1(a) or (b)

2 (I applicoble) The letters “NR" appearing 1n the nght-hand column denote a priority document which,
this Enrm, hed not yet been received by the International Bureau under Rule 17 1(a) or (b) Where, under Rule 17 1(a), the
prionty document must be submutied by the apphcant to the receiving Office or the Intemational Bureau, but the apphcant fals to
submit the prionty document within the epplicable time limit under that Rule, the attention of the apphcant fs directed to Rule
17 1{c) which provides that no designated Office may disregard the prionty clum concerned before giving the applcant sn
opportunity, upon cniry nto the netional phase, to furnish the pnonty document within & time hmit which 15 reasonable under the
circumstanced

3 (if applcable) An asterisk (*) appeanng next to a dsic of recept, 1n the nght-hand column, denotes a priority document
submitted or transmutted to the International Bureau but not in compliance with Rule 17.1(a) or (b) (the prionty document
wuy recewved after the ame hmut prescnbed m Rule 17 1(g) or the request to prepare and transmit the prionty document was
submitted 1o the recovving Office afier the applicable tme hmit under Rule 17 1(b)) Even though the prionty document was not
furmished n compliance with Rule 17 1(a) or (b), the Internationa) Burcau will nevertheless transmit a copy of the document fo the
designeted Offices, for ther conuideration In cese such a copy 13 not accepted by the designated Office as the prionty document,

Rule 17 Kc) prowvides that no desmgnated Officc may disregard the pnonty clum concerned before giving the spphcant an

d opportunily, upon enfry into the national phase, to furmish the pnonty document within a time lumit which 13 reasonable under the

circumstances
Poonty date Poonty_applicahon Mo, Couotry or wgionsl Offics Date of reoept
or PCT receving Office of pnonty_document
01 Apnl 2004 (01 04 2004) 04007879 2 EP 15 Apnl 2005 (15 04 2005)
The Internahonel Burean of WIPO Authonzed officer
ot Gen:.::rad?().c Soneriand Daenger Frederic

Facmmile No +41 22 338 89 70
Fecaumile No +41 22 740 14 35 Telephone No +41 22 338 7051
Form PCT/IB/304 (January 2004)




PATENT COOPERATION TREATY

PCT

NOTIFICATION OF THE RECORDING
OF A CHANGE

PCT/EP2005/002950

2L
0

From the INTERNATIONAL BUREAU ar

To

SANOFI-AVENTIS DEUTSCHLAND GMBH
Patent- und Lizenzabteilung

{PCT Rute 92bis.1 and g::s't(neeg:rk Hochst
Administrative Instructions, Section 422) 659é6 Frankfurt
S N— Germany
Date of mailing (day/month/year) Sanof-Lyent: | G;,'-‘IE:E-GW
14 December 2005 (14.12 2005) | Petertsriungd 361 Wi
Vc' —
Applicant’s or agent’s file reference
International application Na. oy, ional ﬁlil'ag date (day/monthfyear)
PCT/EP2005/002950 O atecen -18-March 2005 (19.03.2005)
[LT°]

1. The following indications appeared on record concerning:

Iz‘ the applicant D the inventor

I:l the common representative

I:’ the sgent

Name and Address

AVENTIS PHARMA DEUTSCHLAND GMBH
Briningstrassa 50

65929 Frankfurt

Germany

[ ] the parson

2. The International Bureau hereby notifies the applhicant that the following change has been recorded concerning.
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Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive step
r industrial applicability; citations and explanations supporting such statement

D1: WO 96/13264 A (ELI LILLY AND COMPANY; DOMINIANNI, SAMUEL, JAMES;
FITCH, LORA, LOUISE;) 9 May 1996 (1996-05-09)

The present application relates to compounds of the general formula | (claims 1-23), a
phamaceutical comprising them (claims 24-27), the compounds | for use in methods of
treatment (claims 28-35) as well as a process for the preparation of the above-mention-

ed pharmaceuticals (claim 36).

The compounds | according to the present case differ insofar from the title compound
according to ex. 14 of D1, as the substituent R5 cannot be hydrogen.

D1 describes the compounds disclosed therein as being suitable to treat hyperglyce-
mia.

Closest prior art is D1.

The problem underlying the present case was to provide further compounds which are
suitable for the treatment of diabetes.

Representatives of the compounds | have been shown to be a solution to the problem,
as is evident from the description.

Certain representatives of the compounds | are structurally close to the compound ac-
cording to ex. 14 of D1, as they are, however, also useful for the treatment of neurode-
generative diseases - which is a pharmacological activity that is nowhere mentioned In
D1 - they cannot be considered obvious for the skilled man.

An inventive step in the sense of Article 33(3) is therefore aknowledged for the subject-
matter of claims 1-36.

Objections:

The description was not adapted to the amended claims which gives rise to an objecti-
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Patent Claims:
1. Compounds of the formula [:
R5
R4 1
v &t
R6 Y= X_<\N__
5 R7 R3 R2
formula |

where
10

X is CHZ2 or a bond;

R1,R2,R3,R4 are independently H, F, Cl, Br, CF3, (C1-C4) alkyl, (C0-C4)

alkylen-O-(C0-C4) alkylen-H , SCH3, S(O)CH3, S(0)2CH3, CN, OCF3,

15 OCHF2, OCH2F;

Z is a bond or CHZ;

Y is O, 8, ${0) or S(0)2;
20

W is CH2 or CH2CH2;

one of Uand Vis N the otheris S or O;
25 RS is selected from the group consisting of (C1-C8) alkyl, (C1-C8) alkylen-O-

(C0-C4) alkylen-H, (C0-C8) alkylen-phenyl, (C1-C6) alkylen-O-(C0-C4)
alkylen-phenyl, (C3-C6) cycloalkyl, (C2-C8) alkenyl, and where (C1-C8)
alkyl or alkylen can be substituted 1 — 2 times by OH or O-(C1-C4) alkyi;

.-oﬁ‘fed atthe EPO on Feb 01, 2006 15 22:14 Pt o\ ENDED SHEET 01-02-2006
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are independently H, F, Br, CF3, OCF3, (C1-C8) alkyl, (C0-C4) alkylen-0O-

(CO-C4) alkylen-H, SCF3, SF5, OCF2-CHF2, OCHF2, OCH2F, O-phenyl, phenyl,

NOZ2;

5 as well as their physiologically acceptable salts and tautomeric forms.

10 X

15 X

R1

20 R2
R3

R4
25

30W

-c@ed at the EPO

or

Compounds of the formula | as ¢laimed in claim 1 in which

is a bond.

Compounds of the formula | as claimed in ¢claim 1 in which

is a bond or CH2;

is H, F, Cl, Br, CF3, (C1-C4) alkyl, 0C1-C4) alkyl, SCH3, S(O)CH3,

S(0)2CH3, CN;

isH, F;

Is H, Br, O-(C1-C4) alkyt;
is H;

is a bond or CH2;

is O, 8, 5(0) or $(0)2;

is CH2 or CH2CHZ2;

is S and

on Feb 01, 2006 1522:14 Pe AMENDED SKEET

(01202-2000)
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\"J isNor

u is N and

\' isSor

U is N and

5V is O;
R5 is (C1-C6) alkyl or (C2-C6) alkenyl, where (C1-C6) aikyl can be substituted 1
-2 fimes by OH ;

10 R6 is In para position and is CF3, SF5, OCH3, phenyf;

R7 isHorF.
15 4. Compounds of the formula | as claimed in claim 1 in which
X is a bhond;

R1 isH,F, Cl, Br, CF3, (C1-C4} alkyl, O-(C1-C4) alkyl, SCH3, S(O)CHS,
20 S(0)2CH3, CN;

R2 HF;
R3 s H, Br, 0-(C1-C4) alkyl;
R4 isH;
Y4 is @ bond or CH2;
30Y is O, 8, S(0) or S(0)2;

W  is CH2 or CH2CHZ2;

-c@led at the EPO on Feb 01, 2006 152214 P¢ AMENDED SHEET




e

(e
R Ogl?eT/EPosfng,-sea
Y

== SANOF [-AVENT S e —— =23

Printed: 20-06-2006; CLEMSPAMD

129
U is S and
\"4 isNor
U is N and
5V isSor
U is N and
\"4 is O;
R5 Is (C1-CB6) alkyl or (C2-C6) alkenyl, where (C1-C6) alkyl can be substituted 1
10 —2 times by OH ;

R6 s in para position and is CF3, SF5, OCH3, pheny!;

R7 isHorF.

15
5. Compounds of the formula | as claimed in claim 1 in which
X Is a bond;

20

R1 is Cl or CH3;

R2,R3,R4 azreH;

25 2 Is a bond;

Y is O;

W is CH2;
30

U is S and

v isNor

3c@ed at the EPO on Feb 01 ' 2006 15 22.14 PE AMENDED SHEET 01-'62'2006|
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is N ang
isOor
is O and
is N;

U
Vv
u
A

RS  Is (C1-C4) alkvlen-O-(C1-C4) alkylen-H or (C1-C4) alkylen-O-(C1-C4) alkylen-

5

phenyl, where alkylen can be substituted by O-(C1-C4) alkyl;
R6 isin para posltion and CF3 or OCH3;

10
R7 Is H.

6. Compounds of the formula | as claimed in claim 1 in which
15

X is a bond;

R1 IsOCH3orF;

20 R2,R3,R4 areH;

Z is a bond;
Y isOorS;
25
w is CHZ or CH2CHZ2;
U Is S and
\/ Is N or
30 U is N and
VvV isSor
U is O and

:@ed at the EPO on Feb 01, 2006 15:22 14 P¢ AMENDED SHEET ’01-921-20'0‘6
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vV isNor
U is N and
Vv is O;

5

RS is (C1-C4) alkyl, {C1-C4) alkylen-O-(C1-C4) alkylen-H or (C1-C4) alkylen-O-
(C1-C4) alkylen-pheny!, where alkylen can be substituted by O-(C1-C4) alkyl;

R6 Isin para position and is CF3 or OCHS3;

10
R7 isH.

7. Compounds of the formula [ as claimed in claim 1 or 2 in which
15

X is a bond or CH2;

R1 isH,F, Cl, Br, OCH3, SCH3, CF3, CH3, CN, S(O)CH3, S(0)2CHS3,;
20R2 IsH,F;

R3 isH, OCH3, Br;

R4 IsH;
25

z is a bond or CH2;

Y is O, 8, S(0) or $(0)2;

30 W is CH2 or CH2CH2;

U is S and

:c‘_@"fed at the EPO on Feb 01, 2006 152214 Pe AMENDED SHEET 54-03-5008
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Vv isNor
U is N and
\'/ is S;

5 R5 I8 (C1-C4) alkyl or (C2-C4) alkenyl, where (C1-C4) alkyl can be substituted 1 —
2 times by OH or
RS  is (C1-C4) alkylen-0O-(C1-C4) alkylen-H or (C1-C4) alkylen-O-(C1-C4) alkylen-
phenyl, where alkylen can be substituted by O-(C1-C4) alkyl;
10 R6 Is p-CF3 or p-SF5; and

R7 isH.

15 8, Compounds of the formula | as claimed in claim 1 in which

X is a bond;
R1 is Ct, CH3;
20
R2 IsH;
R3 isH;
25 R4 isH;
Z is a bond;
Y is O;
30
w is CH2;

;caed atthe EPO on Feb 01, 2006 1522'14. Pz 5\, e\ iyED SHEET m-bg;z_oos
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s N and
is O or
is O and
is N;

< C < C

R6 is (C1-C4) alkyl, (C1-C4) alkylen-O-{(C1-C4) alkylen-H or (C1-C4) alkylen-O-
(C1-C4) alkylen-phenyl, where alkylen can be substituted by O-(C1-C4) alkyl;

Ré is p-OCHS3 or p-phenyl; and

10
R7 isH.
0. Compounds of the formula [ as claimed in ¢laims 1 to 8 in which
15
R1,R2 are independently H, F, Cl, Br, OCH3, SCH3, CF3, CH3, CN, S(O)CHS3,
S(0)2CH3;

X is a bond and
20 Z Is a bond;

R3, R4 are independently H, OCH3,;

R6 isin para position and is H, F, CF3, CH3, SF&, OCH3, Pheny};

25
R7 isH
10. Compounds of the formula | as claimed in claims 1 to 8 in which
30
R1,R2 are independently H, F, Cl, Br, OCH3, SCH3, CF3, CH3, CN, S(O)CH3,
S(0)2CHS3;

:c@ed at the EPO on Feb 01, 2006 1522.14, Pz AMENDED SHEET 01-02-2006)
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is a hond and
is CH2;

5 R3,R4 are independently H, OCH3;

R6

R7
10

11.

15V

12.

25

< C

30

13.

ac@ed atthe EPO on Feb 01, 2006 1522:14 Pz 5\ «=NDED SHEET (o} ] :02-2006

is in para position and s H, F, CF3, CH3, SF5, OCH3, Phenyi;

Is H.

Compounds of the formula | as claimed in claim 1 in which

Is § and
isNor
is N and
isSor
is O and
is Nor
is N and
is0;

Compounds of the formula | as claimed in claims 1 to 11 in which
is S,

is N,
js a bond.

Compounds of the formula | as claimed in claims 1 to 12 in which
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U Is N,
Vv is O,
£ Is a bond,
X is a bond.
5

14. Compounds of the formula | as claimed in claims 1 to 13 in which

X is a band, and
10 Z is a bond.

15. Compounds of the formula I as claimed in claims 1 to 14 in which

15 R6 is in para position.

16. Compounds of the formula | as claimed in claims 1 to 15 in which

20 R7 IsHorF.

17. Compounds of the formula | as ¢laimed in claims 1 to 16 in which
25 R2,R3,R4 areH, '
R1 s H, F, Cl, Br, CF3, (C1-C4) alkyl, (C0-C4) alkylen-O-(C0-C4) alkylen-H ,
SCHS3, S{O)CH3, S(0)2CH3, CN.

30 18. Compounds of the formula | as claimed in claims 1 to 17 in which

Y iIsQorS.

]
[T
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19. Compounds of the formula | as clalmed in ¢laims 1 to 18 in which

5W is CH2.

20. Compounds of the formula | as claimed in claims 1 to 19 In which

10 RS  is (C1-C4) alkyl or (C1-C4} alkylen-O-(C0-C4) alkylen-H, where alkylen can be
substituted by O-(C0-C4) alkylen-H or phenyi.

21. Compounds of the formula | as claimed In clalms 1 to 20 in which
15
R1 is F, Cl, CH3, OCH3.

22. Compounds of the formula | as claimed in clalms 1 to 21 in which
20
RS s {C1-C4) alkyl.

23. Compound of the formula 1 as claimed in claims 1 to 22 in which
25
R6 s CF3, SF5, phenyl, OCH3.

24. A pharmaceutical comprising one or more compounds of the formula | as
30 claimed in one or more of claims 1 to 23,

25. A pharmaceutical comprising one or more compounds of the formula | as
claimed in one or more of claims 1 to 23 and one or more active substances which

<7)d atthe EPO on Feb 01, 2006 15:22'14 Pe i\ ey sygET 010220
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have favorable effects on metabolic disturbances or disorders frequently associated
therewith.

26. A pharmaceutical comprising one or more compounds of the formula | as
§ claimed in one or more of claims 1 to 23 and one or more antidiabetics.

27. A phammaceutical comprising one or more compounds of the formula | as
claimed in one or more of claims 1 to 23 and cne or more lipid modulators.

10 28 Compounds of the formula | as claimed In one or more of claims 1 to 23 for use
in the treatment and/or prevention of disorders of faity acid metabolism and glucose
utilization disorders.

29. Compounds of the formula | as clalmed in one or more of claims 1 to 23 for use
15 in the treatment and/or prevention of disorders in which insulin resistance is involved.

30. Compounds of the formula | as claimed in one or more of claims 1 to 23 for use
in the treatment and/or prevention of diabetes mellitus including the prevention of the
squelae associated therewith,

20
31. Compounds of the formula | as claimed i one or more of claims 1 to 23 for use
in the treatment and/or prevention of dyslipldemias and their squelas.

32. Compounds of the formula | as claimed in one or more of claims 1 to 23 for use
25 in the treatment and/or prevention of conditions which may be assoclated with the
metabolic syndrome.

33. Compounds of the formula | as claimed in one or more of clalms 1 fo 23 for uss
in the treatment and/or prevention of neurodegenerative diseases and/or

30 demyelinating disorders of the central and peripheral nervous systems and/or
neurclogical diseases involving neurainflammatory processes and/or other peripheral
neuropathies.
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34. Compounds as claimed in one or more of claims 1 to 23 in combination with at
least one further active compound for use in the treatment of disorders of fatty acid
metabolism and glucose utilization disorders.

5
35. Compounds as claimed in one or more of claims 1 to 23 in combination with at
least one further active compound for use In the treatment of diserders in which insulin
resistance is involved.

10 38. A process for preparing a pharmaceutical comprising one or more of the
compounds as claimed In one or more of claims 1 to 23, which comprises mixing the
active compound with a pharmaceutically suitable carrier and bringing this mixture into
a form suitable for administration.

15
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INFORME PRELIMINAR INTERNACIONAL
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¥

SOBRE PATENTABILIDAD Solicitud internacional n°

PCT/EP2005/002950

Recuadro|l. Base del informe

1

3.0

4.0

Por lo que respecta al idioma, este informe se ha establecido sobre la base de la solicitud
internacional en el idioma en el cual se depositd, salvo indicacién en contra sefalada sobre
este punto.

O Este informe estd basado en una traduccion del idioma original al siguiente idioma,
que es el de una traduccién proporcionada a los fines de:
O busqueda internacional (segun Reglas 12.3 y 23 1.b))
O publicacién de la solicitud internacional (segin Regla 12.4)
a examen preliminar internacional (segun Reglas 55.2 y/o 5§5.3)

Por lo que respecta a los elementos* de la solicitud internacional, este informe se basa en
(las hojas de reemplazc que se han enviado a la Oficina receptora en respuesta a un
requerimiento segun el articulo 14 se denominan en este informe como ‘"inicialmente
presentadas” y no se anexan al informe):

Descripcién, paginas:
1-125 como se depositaron inicialmente

Reivindicaciones, N°.:
1-36 como se depositaron inicialmente

O en lo que se refiere a una lista de secuencia(s) y/o tabla(s) relativa(s), ver recuadro
suplementario relativo a la lista de secuencia(s)

Las modificaciones han ocasionado la anulacién de-

O la descripcidn, paginas

O las reivindicaciones, nos

0O los dibujos, hojas/fig.

0 la lista de secuencias (precisar)

O tabla(s) relativa(s)a la lista de secuencias (precisar)

El presente informe ha sido establecido como si no se hubiesen presentado (algunas de)
las modificaciones anexadas a este informe y listadas abajo, ya que se ha considerado
que iban mas alla de la divulgacién de la invencién tal como fue presentada, como se
indica en el Recuadro Suplementario (Regla 70.2.c)).

la descripcion, paginas

las reivindicaciones, N**

los dibujos, hojas/fig.

la lista de secuencias (precisar}

tabla(s) relativa(s)a la lista de secuencias {precisar)

OooooOo

* En caso de que se aplique el punto 4, algunas o todas estas paginas pueden llevar el sello de
"sustituida"

Formulano PCT/IPE/409 (Enero 2004)
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SOBRE PATENTABILIDAD Solicitud internacional n®
PCT/EP2005/002950

Recuadro V. Declaracién motivada segun el articulo 35.2) sobre la novedad, la actividad
inventiva y la aplicacién industrial; citas y explicaciones en apoyo de esta
declaracion

1. Declaracion
Novedad Si. Reivindicaciones  1-36
No. Reivindicaciones

Actividad inventiva Sl: Reivindicaciones 1-36
No Retvindicaciones

Aplicabilidad industrial SI:  Reivindicaciones  1-36
No. Reivindicaciones

2. Citas y explicaciones (Regla 70.7)

véase hoja separada

Formulano PCT/Hoja separada/409 (OEB-enero 2004)



INFORME DE EXAMEN PRELIMINAR

INTERNACIONAL Solicitud Internacional N°®
(HOJAS SEPARADAS) PCT/EP2005/002950
Re. V

Declaracion motivada en base a la Regla 66.2 {a) (il) con respecto a novedad, actividad
inventiva o aplicacion industrial; citas y explicaciones que soportan dicha declaracién.

D1: WO 96/13264 A (ELI LILLY AND COMPANY; DOMINIANNI, SAMUEL, JAMES: FITCH,
LORA, LOUISE,) 9 mayo 1996 (1996-05-09)

La presente solicitud se refiere a compuestos de la férmula general | (reivindicaciones 1-23), a
un producto farmacéutico que los comprende (reivindicaciones 24-27), los compuestos | para
uso en métodos de tratamiento (reivindicaciones 28-35), asi como procedimiento para la
preparacion de los productos farmacéuticos artiba mencionados (reivindicacion 36).

Los compuestos [ de acuerdo con el presente caso difieren del compuesto del titulo de
acuerdo con el Ej 14 de D1, en la medida en que el sustituyente R5 no puede ser hidrégeno.

D1 describe los compuestos descritos en el mismo como adecuados para tratar la
hiperglicemia

La técnica anterior mas proxima es de D1

El problema en el se basa el presente casc era proporcionar compuestos adicionales que
fuesen adecuados para el tratamiento de diabetes

Representantes de los compuestos | han demostrado ser una solucidon al problema, como
resulta evidente a partir de la descripcién.

En terminados representantes de los compuestos | estan estructuralmente relacionados con el
compuesto de acuerdo con Ej. 14 de D1, ya que, sin embargo, son también dtiles para el
tratamiento de enfermedades neurodegenerativas — que es una actividad farmacolégica que
no se menciona en ningln otro lade en D1 — no pueden ser considerados obvios para la
persona experta

Form PCT/Hojas separadas/ 409 (hoja 1) (EPO-Enero 2004)
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INFORME DE EXAMEN PRELIMINAR

INTERNACIONAL Solicttud Internacional N°
(HOJAS SEPARADAS) PCT/EP2005/002950

Por lo tanto, se reconoce una actividad inventiva en el sentido del Articulo 33(3) para la
materia objeto de las reivindicaciones 1-36

Objeciones

La descnpcién no se adapté a las reivindicaciones modificadas, lo que da lugar a una objecién
bajo el Articulo 6 PCT.

Form PCT/Hojas separadas/ 408 (hoja 2) (EPC-Enero 2004)
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Reivindicaciones

1. Compuestos de la férmula I

de R4 R1 H\N o
R6 U= x—4 T

N/
R7 R3 R2
férmula |

en la que
X es CH2 o un enlace;
R1, R2, R3, R4 son independientemente H, F, Cl, Br, CF3, alquilo {(C1-C4),

alquilen(C0-C4)-O-alquilen{(C0-C4)-H , SCH3, S{(O)CH3, S(O)2CHS3, CN,

OCF3, OCHF2, OCHZ2F,
Z es un enlace 0 CH2,
Y es O, S, S(0) o §(0)2;
w es CH2 o CH2CHZ2;

unodeUyVesN, elotroes SuO;

R5 se selecciona del grupo que consiste en alquilo (C1-C8), alquilen(C1-C6)-
O-alquilen(C0-C4)-H, alquilen(C0-C6)-fenilo, alquilen{C1-C6)-O-
alquilen(C0-C4)-fenilo, cicloalquilo (C3-C6), alquenilo (C2-C8), y donde
el alquilo ¢ alquilen (C1-C8) puede estar sustituido 1 — 2 veces con OH u
O-alquito(C1-C4);
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R6, R7  sonindependientemente H, F, Br, CF3, OCF3, alquilo (C1-C6), alquilen{CO-
C4)-0-alquilen(CO-C4)-H, SCF3, SF5, OCF2-CHF2, OCHF2, OCH2F, O-fenilo, fenilo,
NO2; o

asf como sus sales y formas tautémeras fisiolégicamente aceptables.

2 Compuestos de la formula | segun la reivindicacion 1, en la que
X es un enlace

3 Compuestos de la férmula | segun la reivindicacion 1, en la que
X es un enlace o CH2,;

R1 es H, F, Cl, Br, CF3, alquilo (C1-C4), O-alquil(C1-C4), SCH3, S(O)CH3,
S(0)2CH3, CN;

R2 esH, F;

R3 es H, Br, O-alquilo (C1-C4),

R4 es H:;

Z es un enlace o CH2;

Y es O, S, S$(0) 0 $(0)2;

2

es CH2 o CH2CH2;

esSy
esNo
esNy
esSo
esNy

< CcC«<C < C

es O;
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R7

R1

R2

R3

R4

2

K c< CcCc<C

RS

=

N
R
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es alquilo {C1-C6) o alquenilo (C2-C6), donde el alquilo (C1-C6) puede
estar sustituido 1 - 2 veces con OH;

esta en posicidn para y es CF3, SF5, OCH3, fenilo;

esHoF

Compuestos de la formula | segun la reivindicacién 1, en la que
es un enlace;

es H, F, Cl, Br, CF3, alquilo (C1-C4), O-alquil(C1-C4), SCH3, S(O)CHS3,
S(0)2CHS3, CN:

es H, F;
es H, Br, O-alquilo (C1-C4);
es H;
es un enlace o CH2,
es O, S, 5(0) o0 S(0)2;
es CH2 o CH2CH2:
esSy
esNo
esNy
esSo
esNy

es O;

es alquilo (C1-C6) o alquenilo {C2-C8), donde el alquilo (C1-C6) puede
estar sustituido 1 - 2 veces con OH,
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R6 esta en posicion para y es CF3, SF5, OCH3, fenilo;

R7 esHoF

5.- Compuestos de la férmula | segin la reivindicacién 1, en la que

X es un enlace;

R1 es Cl o CH3,

R2, R3, R4 son H,
Z es un enlace;

Y es O;

w es CHZ2,

U esSy

\"J esNo

) esNy

\"J esOu

U esOy

\') esN;

R5 es alquilen(C1-C4)-O-alquilen(C1-C4)-H o alquilen{C1-C4)-O-alquilen(C1-
C4)-fenll, donde alquilen puede estar sustituido por O-alquilo(C1-C4),

R6 esta en posicién para y es CF3 u OCH3,;

R7 es H
6. Compuestos de [a férmula | segin la reivindicacién 1, en la que
X es un enlace;
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R1 es OCH3 o F,
R2, R3, R4 son H;
Z es un enlace;
Y es00S;
W es CH2 o CH2CH2,
U esSy
\'4 esNo
U esNy
\'/ esSo
U esOy
\"/ esNo
U esNy
\'/ es O,
RS es alquilo{C1-C4), alquilen(C1-C4)-O-alquilen{(C1-C4)-H o alquilen{C1-C4)-O-

alquilen(C1-C4)-fenil, donde alquilen puede estar sustituido por O-alquilo(C1-C4).

R6

R?7

R1

R3

esta en posicion para y es CF3 u OCH3,

es H.

Compuestos de la férmula | segln la rewvindicacién 1 6 2, en la que

es un enlace o CH2;

es H, F, Cl, Br, OCH3, SCH3, CF3, CH3, CN, S(O)CH3, S(0)2CH3;

es H, F,

es H, OCH3, Br;
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es H;
es un enlace o CH2,
es O, §, S(0) o S(0)2,
es CH2 o CH2CH2,
esSy
esNo
esNy
es S,
es alquilo (C1-C4) o alquenilo {C2-C4), donde el alquilo (C1-C4) puede estar
sustituido 1 - 2 veces con OH o
es alquilen(C1-C4)-O-alquilen(C1-C4)-H o alquilen(C1-C4)-O-alquilen(C1-C4)-
fenil, donde alquilen puede estar sustituido por O-alquilo(C1-C4);
es p-CF3 o p-SF5; y
es H.
Compuestos de [a férmula | segun la reivindicacion 1, en la que
es un enlace,
es Cl, CH3;
es H;
es H,

es H;

es un enlace;
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Y es O;
w es CH2;
U esNy
\' esQu
U esOy
v es N;

R5 es alquilo (C1-C4), alquilen{(C1-C4)-O-alquilen(C1-C4)-H o alquilen(C1-C4)-O-
alquilen{C1-C4)-fenil, donde alquilen puede estar sustituido por O-alquilo(C1-
C4).

R6 es p-OCH3 o p-fenilo, y

R7 es H

9 Compuestos de la férmula | seguin las reivindicaciones 1 a 8, en la que

R1, R2, son independientemente H, F, Cl, Br, OCH3, SCH3, CF3, CH3, CN,
S(0O)CH3, S(0)2CH3,

X es un enlace y

N

es un enlace;

R3, R4, son independientemente H, OCH3;

R6 esta en posicidn para y es H, F, CF3, CH3, SF5, OCH3, fenilo;
R7 es H
10 Compuestos de la férmula | segun las reivindicaciones 1 a 8, en la que

R1, R2, son independientemente H, F, Cl, Br, OCH3, SCH3, CF3, CH3, CN,
S(O)CH3, S(0)2CH3;



10

15

20

25

30

35

x
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CcCcC g Cc g€ C

—
N

< C
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es unenlace y
es CH2;

son independientemente H, OCH3,;

esta en posicion para y es H, F, CF3, CH3, SF5, OCHS3, fenilo;

es H.

Compuestos de la formula | segin la reivindicacién 1, en la que

esSy
esNo
esNy
esSo
esOy
esNo
esNy
es O.

Compuestos de la férmula | seguin las reivindicaciones 1 a 11, en los que
es S,

es N,

es un enlace.

Compuestos de la férmula | segun las rewindicaciones 1 a 12, en los que
es N,

es O,

es un enlace,

es un enlace

Compuestos de la formula | segun las rewvindicaciones 1 a 13, en los que
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X esunenlacey
z es un enlace.
15.- Compuestos de la férmula | segtin las reivindicaciones 1 a 14, en los que
R6G esta en posicion para,
16.- Compuestos de la férmula | segun las reivindicaciones 1 a 15, en los que
RY esHoF.
17.- Compuestos de la férmula | segun las revindicaciones 1 a 16, en los que
R2, R3, R4 son H,
R1 es H, F, Cl, Br, CF3, alquilo (C1-C4), alquilen(C0-C4) -O-alquilen(C0-C4)-H,
SCH3, §(0O)CH3, §(0)2CH3, CN.
18 Compuestos de la férmula | segun las reivindicaciones 1 a 17, en los que
Y es0Oo0S
18. Compuestos de la formula | segin las reivindicaciones 1 a 18, en los que
W es CH2.
20. Compuestos de la formula [ segun las rewvindicaciones 1 a 19, en los que
R5 es alquilo (C1-C4) o alquilen(C1-C4)-O-alquilen{(C0-C4)-H, donde alquilen
puede estar sustituido por O-alquilen(C0-C4)-H o fenilo.
21 Compuestos de la formula | segun las reivindicaciones 1 a 20, en los que
R1 es F, Cl, CH3, OCH3
22 Compuestos de la formula | segun las reivindicaciones 1a 21, en los que
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R5  es alquilo (C1-C4).

23. Compuesto de la formula | segin las reivindicaciones 1 a 22, en el que

R6  es CF3, SF5, fenilo, OCH3.

24 - Un producto farmacéutico que comprende uno 0 mas compuestos de la
férmula | segtin una o mas de las reivindicaciones 1 a 23.

25. Un producto farmacéutico que comprende uno o mas compuestos de la
formula | seglin una o mas de las reivindicaciones 1 a 23, y una o mas sustancias
activas que tienen efectos beneficiosos en las alteraciones metabdlicas o trastomos
asociados frecuentemente con éstas

26. Un producto farmacéutico que comprende uno o mas compuestos de ia
formula | segin una o mas de las reivindicaciones 1 a 23, y uno o mas antidiabéticos.

27 Un producto farmacéutico que comprende uno o mas compuestos de la
férmula | seglin una o mas de las rewvindicaciones 1 a 23, y uno o mas moduladores
de lipidos.

28 Compuestos de la férmula | segun una o mas de las reivindicaciones 1 a 23,
para uso en el tratamiento y/o la prevencién de trastomos del metabolismo de acidos
grasos y trastomos de uso de la glucosa.

29. Compuestos de la fdrmula | segin una 0 més de las reivindicaciones 1 a 23,
para uso en el tratamiento y/o la prevencién de trastornos en los que esta implicada la
resistencia a la insulina

30. Compuestos de la férmula | segin una o mas de las reivindicaciones 1 a 23,
para uso en el tratamiento y/o la prevencién de la diabetes mellitus, incluyendo la
prevencion de secuelas asociadas con ésta.

31. Compuestos de [a férmula | segin una o mas de las reivindicaciones 1 a 23,
para uso en el tratamiento y/o la prevencién de dislipidemias y sus secuelas
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32. Compuestos de la formula | segin una o mas de las reivindicaciones 1 a 23,

128

para uso en el tratamiento y/o la prevenciéon de estados que pueden estar asociados
con el sindrome metabélico.

33 Compuestos de la férmula | segdn una o mas de las reivindicaciones 1 a 23,
para uso en el tratamiento y/o la prevencion de enfermedades neurodegenerativas y/o
trastornos de desmielinizacion de los sistemas nerviosos central y periférico, y/o
enfermedades neurol6gicas que implican procesos neuroinflamatorios y/u otras
neuropatias penféncas.

34, Compuestos segun una o mas de las reivindicaciones 1 a 23, combinados
con al menos un compuesto activo adicional, para uso en el tratamiento de trastornos
del metabolismo de acidos grasos y trastomos de uso de la glucosa

35 Compuestos seguin una 0 mas de las reivindicaciones 1 a 23, combinados
con al menos un compuesto activo adicional, para uso en el tratamiento de trastornos
en los que esta implicada la resistencia a la insulina.

36. Un procedimiento para preparar un producto farmacéutico que comprende uno
o mas de los compuestos segin una o mas de las reivindicaciones 1 a 23, que
comprende mezclar el compuesto active con un vehlculo farmacéuticamente
aceptable, y poner esta mezcla en una forma de administracién adecuada.
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Reivindicaciones

Compuestos de la férmula i

R5

R6
N’O
R7 R3 R2
formula i
en la que
X es CH2 o un enlace,
R1, R2, R3, R4 son independientemente H, F, Cl, Br, CF3, alquilo (C1-C4),
alquilen(CO—C4)-O—a1quiIen(CO-C4)-H ., SCH3, S(O)CH3, 5(0)2CH3, CN,
OCF3, OCHF2, OCH2F;
Z es un enlace o CH2;
Y es 0, S, S(0) 0 5(0)2;
:20 )
W es CH2 o CH2CHZ;

unodeUyVesN, elotroesSuO;

25 RS se selecciona del grupo que consiste en alguilo {C1-C8), alquilen(C1-CB)-
Q-alquilen{C0-C4)-H, alquiten(C0-C8)-fenilo, alquilen(C1-C8)-O-
alquilen(CO0-C4)-fenilo, cicloalquilo (C3-C6), alquenilo (C2-C8), y donde
el alquilo o alquilen (C1-C8) puede estar sustituido 1 — 2 veces con OH u
O-alquilo(C1-C4);

30
R6 R7 son independientemente H, F, Br, CF3, OCF3, alquilo (C1-C8), alquilen(CO-

C4)-O-alquilen(CO-C4)-H, SCF3, SF5, OCF2-CHF2, OCHF2, OCHZ2F, O-feniio, fenilo,
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: r . asi como sus sales y formas tautémeras fisioidgicamente aceptables.
LA ..-
w8y 2 Compuestos de férmula | segun la reivindicacién 1, en la que
e -
= i ' | ]
g X es un enlace
: . ENEE0 3 Compuestos de férmula | segun la reivindicacion 1, en la que
o7 - -
e
: :;i__ X es un enlace o CH2,
:{f&
I (M . Rl es H, F, Cl, Br, CF3, alquilo(C1-C4), O-alquil(C1-C4), SCH3, S(O)CH3,
S S(0)2CH3, CN;
a8, R2 esHF
b ? |

) - R3  es H, Br, O-alguilo{C1-C4);

o R4 esH,
# ; '
- Z es un enlace o CHZ;
: v 25 Y  esO,S,S(0)oS(0)2
F * W esCH2o0CH2CH?,

esSy
esNo
esNy
esSo
esNy
es O;

CcCc < Cc < C
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43
Oficio No. . U-'\iaf)bu
Como resultado del examen de forma, realizado con fundamento en el articulo 38 de
la Decisifn 486 de la Comisifén de la Comunidad Andina, articulo 27 del Tratado de
Cooperaci6n en Materia dJe 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 1la copia del documento en que consta la cesifn del
derecho a 1la patente del inventor al solicitante o a su causante. {(Art. 26-k)
Decisidn 486.

En cumplimiento de lo dispuesto por el articulo 39 de la Decisién 486, Be 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 casc de no dar cumplimiento al presente requerimiento, 1la -solicitud se
considerari abandonada y perderi su prelacién.

Notifiquese el pregente oficico conforme a lo dispuesto en el numeral 5.2, literal
e}, del capitulo quinto del titulo primero de la Circular Unica No.10 de 2001.

ALIX CARMENZA PEDES DE VERGEL
Jefe de la divisiétn de Nuevas Creaciones

El anterior requerimiento fue notificado por fijacién en lista de

fecha i V. 200&

aalvarado



