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Comprobante de pago de |a tasa de presentacién de la solicitud.

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

Poderes, si fuere el caso, junto con la sustitucion del mismo a mi favor

Documento de cesion del inventor al solicitante o a su causante.

Declaraciones.

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

Traduccién de la solicitud internacional al castellano {Resumen, descripcién, reivindicaciones, dibujos).

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

De ser el caso, copia del contrato de acceso.

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

De ser el caso, certificado de depésito del material bioldgico.
Arte final 12x12

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

De ser el caso, modificaciones efectuadas a |a solicitud internacional.
Otros Tarjeta de Propietario, Extracto para la publicacién y Forma PCT/1B/306
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G. HOLLMANN RESTREPO
ABOGADOS LTDA.

ANEXO # 1

INVENTORES

1. DR. STEFANIE KEIL
c/o Sanofi-Aventis Deutschland GmbH
65926 Frankfurt am Main, ALEMANIA

2. DR. PATRICK BERNADELLI
c/o Sanofi-Aventis, Département Brevets

174 Avenue de France
75013 Paris, FRANCIA

3. DR. MATTHIAS URMANN
¢/o Sanofi-Aventis Deutschiand GmbH
65926 Frankfurt am Main, ALEMANIA

4. DR. HANS MATTER
¢/o Sanofi-Aventis Deutschland GmbH
65926 Frankfurt am Main, ALEMANIA

5. DR. WOLFGANG WENDLER
c/o Sanofi-Aventis Deutschland GmbH
65926 Frankfurt am Main, ALEMANIA

6. DR. MAIKE GLIEN
¢/o Sanofi-Aventis Deutschland GmbH
65926 Frankfurt am Main, ALEMANIA

7. DR. KAREN CHANDRQOSS
c/o Sanofi-Aventis U.S. Inc.
55 Corporate Drive
Bridgewater, New Jersey 08807
ESTADOS UNIDOS DE AMERICA

8. LLAN LEE
c/o Sanofi-Aventis U.S. Inc.
55 Corporate Drive
Bridgewater, New Jersey 08807
ESTADOS UNIDOS DE AMERICA
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G.HOLLMANN RESTREPO
ABOGADQS LTDA
The undersigned SANOFI AVENTIS... .., acting on
behalf of and representing of , domiciled

in 174 Avenue de France, 75013 PARIS FRANCE,
hereby .

appoint(s) LUIS PATINO LEYVA  and/or
GUSTAVO HOLLMANN RESTREPQ, domiciled in
Bogotd D.C, Republic of Colombia , as our true and
legal attorney with the necessary 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,~uslitye
models;—induswial—designs —and —medels, commaersial
ensigns-and-names—eademarks;-slegansy health-licenses,
copyrights—ond—demain—names as “Well “as their

assignments, extensions, renewals and changes of; name; . f'_'_.’

2) To prepare, apply for, obtain, execute and regmer
contracts, licenses, authorizatons and registrations of
any kind; 3) To intervene as plaintiff or defendant, in any
nstance or appeal, before any judge, court, wbunal,
corporation, public officer or authority, in any judicial,
administrative or police action, such as; acton dealmg

with commercial ensigns and names; oppositidiis ag*unst

rademark registrations; caducity and “nullity acdons;-
&Lovery actions, actions arising from. obtainment. and
working of lkcense agreements; actions dealing with
unfair competition; criminal actions; actions claiming
indemnity for damages, complamts or-remarks on all -
precautionary measures, and in any other similar, actlon
measure or appeal related 1o mtellectual pmperty
matters.
‘To this effect, I (we) hereby aunhonzc hu'n to file
applications, make descriptions, protests, ‘amendr'nenr.s
declarations, oppositions, cancellations; appeals “and
clims; to pay taxes, quotas and liens as provided by
Law; to wave or abandon granted rights or rights i ™~
process of being granted, to receive .all 'knd of
docurments and securities; to issue the respective releases
and, in general, to take, before said authorities, pertinent
steps to the above mendoned purposes and ke all
measures they may deem advisable to protect my (our)
interests, with all other necessary legal faculties, and I
we) hereby dechre as good and valid whatever the
atrorneys 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
receiving,  desiting,  transacting, compromising,
substituting  and revoking  substitutions, raking

notifications, and appointing judicil or extra-judicial
arorneys.

Signed in Paris on

MERLIER Josiane, Director Patent Adminis

ranure

Umew&& X< Pbkéif'o-s
PE00B/

Ut ved RO

G. HOLLMANN RESTREPO
ABOGADOS LTDA

Yo (nosotros)

propio y representacion de,
con domxilio en - nombro(anms) a
LUIS PATINO LEYVA y/o GUSTAVO HOLLMANN
RESTREPO, con domictlio en Bogota D.C,, Rep(blica de
Colombia, apoderado verdadero y legal, con poder especial,
amplio y suficiente:

1) Para recabar de las oficinas y autoridades colombianas
administrativas, judiciales y de policia en cualquner instancia o
recurso, la obtencién de patentés de invencién, modelos de
utilidad, dibujos y modelos industriales, registro de marcas,
registro de lemas comerciales, depésito de nombres y
, ensefias comerciales, regstros sanitarios, derechos de autor y
nombres de dominio asi como sus traspasos, prorrogas,
“renovationes y ¢cambios de nombre; 2) Elaborar, tramitar,
solicitar, sobtener,. .realizar, e;ecum: y registrar contratos,
licencias, autonzaclones y registros de cualesquiera clases; 3)
Interverirt omdo” demandante o como demandado en
. Cualquier i instancia.y recurso y ante cualquier juez, entidad,

, obrando en nombre

........................

corporamon funcionario | publico o autoridad en acciones
judxcmlé’ admmlstranvasiy de policia, tales como acciones
- detivadas’#der- nombre %o -ensefia comerciales; acciones

... revindicatonas;  acciones derivadas de la obtencién o

explotacién de licencias; acciones de competencia desleal,

i ﬂemanda.s penales y civiles; acciones de indemnizacién de

~perjuicios, . reclkimos,:.u. cbservaciones a cualquier asunto
sobre propiedad intelectual; al ejercicio de medidas cautelares
LY. cualesqulera otras_acciones, medidas o recursos similares
“relacionados'con b’ propxedad intelectual,
A este efecto, lo facultamos para elevar solicitudes, formular
descnpc:lones, _ enmiendas,  protestas, declaracwnes,
oposiciones, cancelamones apelaciones y reclamos; pagar
impuestos, cuotas ¥ 'gravimenes prescritos por b Ley;
renunciar o desistir a-derechos concedidos o en curso de
concesion; “recibir toda clase de documentos y valores dando
A’ dcscargo respecuvo, yen general, para dar ante dichas
autoridades todos los pasos necesarios al efecto indicado y
tomas ‘todas las medidas que creyeren conducentes al
resguardo de mis (nuestros) intereses, con todas las
facultades necesanzs, y por este documento desde zhora
dec]aro(amos) valido y bueno todo cuanto los apoderados
hicieren en mi (auestro) beneficio.
Este poder comprende b facultad de ratificar, o confirmar en
mi (nueswo) nombre lo actuado, ast como la facultad de
recibu*, dcsmur, transigir, comprometer, sustiir y revocar
sustituciones, recibir notificaciones y nombrar apoderados

judiciales o extrgjudiciales,
Firmado en Paris el de de

T r% S

% gl lo présent ent.
Cade certification ne camparte aucume J
vérification do 'exactitude des fuitg gl

actes mentionnés dans le présent n




T APOSTILLE ‘
(Convention de La Hayve du 5 octobre 1961)
1. Républigue frangaise
Le préscnt acte public

2. a é4é signé par ...i. R:.Z‘, pﬁﬂﬂf}@{m»

3. agissant en qualite de . [UCLAAAL ...
4. est revétu du sceaw/timbre de 0. é{&," -

i Attesté

5.0 ARS
6. le 2@/‘2—/0( ............ -

7. par le Procureur général prés la Cour d'appel d@..pAKLS

i A L
‘dpostille cunfirme seulement V'authenticité de lu signature, du sceau ox
=" Sre sur le document. Elte ne signifie pas que le contenu du document o

o P sisa Feeris stime e aealmreny
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CERTIFICATION

COMPANIES

e & et e S————

The undersigned _HELVé POMMERY certifies: that

the preceding symarure(s) madmg\f, dkz_ﬂtﬂﬁﬁ ('xre)
authenac; that the signer(s) av peedtnr fll(s) the puamon
of Dhuschin ofl’&[mg_'_m_m,ugf,@ ¢ {they) is (arc)
empowered to grant this power; ancl that said company
cxists, accomplishes 1ts social object and 1s organized in

in accordance with the Laws of FAANEE
Al rhe foregoing facts are known to me, duce 1o my

having examined the respecrive documents to which 1
atiesl.

.. . s . b -
blgncd in __f’{(ﬂ.& on Uns‘Asj_ day of m i

P

Hervé POMMERY
NOTAIRE

_ CERTIFICACION
SOCIEDADES

certifica;

El(la) infrascrito(a)
firna(s) que antecede(n) y dice(n) es (son)
caurénnea(s); que ¢ (los) signatario(s)  desempena(n)
acrualmente el cargo(s) de de ; que
vene(n) facultad para otorgar cste poder; v que dicha
compinia existe, cumple su objeto social v estd arpanizada en

conforne a las Leyes de .
Todos los hechos anteriores le constan, por haber
examinado los documentos respecuvos y de 1odo ello da fe.

que la(s)

Fumado cn ¢l de de

NOTAIRES ASSQCIES

DUNE SCP

2. & &4 signé per ...
3. agissant eo qualitt de

“T{POSTILLE

4 estrevtzo o socaakimbre 8o ez B L.

s.a
6l RgZ,/Q? /?OO-{’

T.parkhwewgaaérdpéula(:awd'appdd? PARLS.

o AL DS

guoTIoe ep e roAAN

4
confirme sculement I'asthenticitd de la signature, du sceas ot
r le document. Elle ne signifie pas que le contenu du docviment e
Nonpu gue [ Kepubligus franpoise

~




"EDGAR HERMES PAIXAO PARDO

Traductor oficlal - Traducteur assermenté

Espzfiol - Francés
Frangais - Espagnol

Traduccion oficial, parcial, de un documento que me fue presentado en

lengua francesa, trabajo realizado en funcién de mi cargo de traductor oficial de

esta ciudad de Santafé de Bogota. ~

HEE ST

e
fie
e

4

\_.(mtcmdo del documento:

. p
.‘L

Y P}

DAL

PODER de SANOFI AVENT IS i74, Avenue de lrance 75013 Parns

Francia, para Luis Patifio Leyva y/0 Gustavo Hollmann Rcstrep6 5

:-

» Tl

“

———

" Firma ilegible, Josiane Merlier. R

[ Sk

El suscrito, Hervé Pommery, notario en Paris, autentico la firma dc Josiane
Merlier. Esta autenticacidon no implica aceptaciéon del contenido dei documento.

Firma ilegible y sello de la notaria. Parfs, 19 de febrero de 2007 o
7
Apostillas. (Convencién de La Haya del 5 de octubrc de 1961 ) )

2

1. Reptblica Francesa. El presente documento pubhco 2 Fue’hrmado ‘por

el sefior Pommery. 3. Actuando en calidad de notario. 4. *L]cva el sello: de la

tr J
'\,.‘

notaria. S
CERTIFICADO:
5. En Paris, 6. E1 20 de diciembre de 2006 y el 22 de febrero de 2007. 7.

Por el Procurador General de la Corte de Apelaciones de Paris, 8. bajo los

\-

i

KE

nimeros 174190 y 173350. 9. Sello de la Corte. 10. Firma ilegible.

La apostille confirma unicamentc la autenticidad de la firma, del sciio o
estampilla que cstd sobre el documento. No significa que el contenido del
documento es correcto o que la Repiiblica Francesa apruebe su contenido.

Fira todo cuanto contenia ¢l documento. Es una traduccién fiel y parcig

dec conel grigine
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“(71) Applicant (for alf designated Siates except

(12) INTERNATIONAL APPLICATION PUBLIéﬁED URDER THE PATENT COOPERATION TREATY' (PCT)

(19) World Intellcctual Property Orgammhon )f,‘a
. Iniemational Bureau %

(43) International Pablication Date
12 April 2007 (12.04.2007)

AP (SR

a0 Interndnonal Publicaticn Nnmber

WO 2007/039178 A2

(51} International Patent Classification: Not clussified

(21) Internationa! AppIic::uon Number:

PCT/EP2006/009304 -

(22) lntern.atrunal bl.ung Date:
26 September 2006 (26.09.2006)

(25) Filing }anguage: Bnplish

(26) Publcation Language: English
(30) Priority Data:

05021235.6 29 September 2005 (29.09,2005)

SANOFI-AVENTIS DEUTSCHLAND
[DE/DE}: Brilningstrasse 50, 65929 Frankfurt am Main
{DE). . ‘

(72) Inventors; and

(75) Ioventlors/Applicants (for US only: KEIL, Stefsnle
[(DE/DE); Sanofi-Aventis Deutschland GmbH, 65926
Franidort am Main (DE). BERNARDELLI, Patrick
[FR/FR]; Aventis Pharma, 13, qoai Joles Guasde, 94403
Vitry-sur-Seine  Cedex (FR). URMANN, Matthias
[DEME]; Sanoli-Aventis Deuatschland GmbH, 65926
Frankfurt am Main (DE). MATTER, Hoens [DETE];
Sanofi-Aventis " Deuntschland GmbH, 65926 Frankfont
am Main (DE). WENDLER, Wolfgang 'DE/DE);
Sanofi-Aventis Deutschiand GmbH, 65926 Frankfurt am
Main (DE). GLIEN, Maike [DE/DE]; Sanofi-Aventis

Deutschland GmbH, 65926 Frankfurt am Main (DE).
CHANDROSS, Karen {US/US); 13 Staudt Coont, Som-
crset, NJ 08873 (US). LEE, Lan [USAJS); Box 230,
Pluckemin Park (US).

States (unless otherwise i-ndicaled,' for every
nal prarecuon available}: AL, AG AL, AM,

KG. KM. KN, XP, KR. KZ. LA, LC, LK. LR, LS, LT.
L LV, LY, MA, MD, MG, MK, MN, MW, MX, MY, MZ,
NA, NG, NI, NO, NZ, OM, PG, PH, PL, PT, RO, RS, RU,
SC. 8D, SE. SG, SK, SL, SM, SV, SY, TJ, T™™, TN, TR,
TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(89) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, 8D, SL, SZ, TZ, UG, ZM,
ZW), Eurasian {AM, AZ, BY, KG, KZ. MD, RU. T7, TM),
Eurvpean (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, HI,
FR, GB, GR, HU, [E, 1S, IT, LT, LU, LV, MC, NL, PL., PT,
RO, SE, 5T, SK, TR), OAPI (BF, BJ, CF, CG, C1, CM, GA.,
GN. GQ, GW, ML. MR, NE, SN, TD, TG).

Published:
—  without tnternational search report and to be republished
upan receipt of that report

For iwo-letter codes and other abbreviations, refer to the “Guid-
ance Notzs on Codes and Abbreviations™ appearing ar the begin-
ning of each regular issue af the PCT Gazente.

(54) Title:

R8

R7

PHENYL-[1,2,4]-OXADIAZOL-5-ONE DERIVATIVES WITH PHENYL GROUP, P'ROCESSES FOR THEIR
PREPARATION AND THEIR USE AS PHARMACEUTICALS

(57) Abstract:  The ipvention
relates o phenyi-[1 ,2,4]-oxadia-
zol-5-one derivatives with pheny]
groop - in all jis sterecisomeric
forms and mixtures in any ragio,
and its physiologically acceptable

salts and tawomeric  forms
showing PPARdclta  agonist
activity, What is described

are compounds of he formula

(1), wherein the radicals are as
defined, and their physiologically
(l) acceplable salls and procssses
for their preparations. The
compounds are suitable for the

treatment and/or prevention of disorders of famy acid metabolism and gluwse ulilization disorders as well as of disorders in which
insulin resistance is involved and demyelinating and other neurodegencrative disorders of the central and peripherel nervous systezn.



WO 2007/039178 PCT/EP2006/009304

Phenyl-{1,2,4]}-oxadiazol-5-one derivatives with phenyl group, processes for their
preparation and their use as pharmaceuticals

The invention relates to phenyl-1,2 4-oxadiazol-5-one derivatives with phenyl group
5 and to their physiologically acceptable salts and physiolegically functional derivatives
showing PPARdelta agonist activity.

PPARdelta agonists have been described in the prior art (e.g. WO 01/00603, WO
02/092590, WO2004/080943, WO2005/054213 and w02005/097786). Compounds
10  comprising an oxadiazolone feature as inhibitors of factor Xa were disclosed in DE 101
12 768 A1, oral hypoglycemic agents in WO 86/13264. From WO 97/40017
cqmpounds having a phenyl group linked to heterocycles are known as modulators of ._

molecules with phosphotyresine recognition units. Benzene derivatives as inhibitors of
squalene synthase and protein famesyltransferase are described in W0O86/34851.

15
The invention is 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 diabetes
and atherosclerosis and the diverse sequelae thereof. Another purpose of the

20 invention is to treat demyelinating and other neurodegenerative disorders of the central

and peripheral nervous systems.

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, ‘
25 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:



WO 2007/039178 ' PCT/EP2006/009304

2
_R5
Y
. \
R8
VO RY R10 R1 H
7 ~z7 U X
formula |
0 wherein
5 _ -

R1 is H, halogen, (C1-C8) alkyl, (C0-C4) alkylene-O-(C0-C4) alkylene-H, (C3-
C7) cycloalkyl, SCH3, CN, (C6-C10) aryl, wherein alkyl, alkylene and aryl
are unsubstituted or 1- to 5-fold substituted by F;

10 B8 " is C(R4) or N;
-R2,R3 are independently _ ‘
is H, halogen, {C1-C8) alkyl, (C0-C4) alkylene-O-(C0-C4) alkylene-H, (C3-
C7) cycloalkyl, SCH3, CN, (C6-C10) aryl, wherein alkyl, alkylene and aryl
. 15 are unsubstituted or 1- to 5-fold substituted by F;

R2 and R3 together with the carbon atoms to whidh they are bonded form a (C6-C10)

aryl or a (C5-C10) heterdaryl rilng.
20 R4 is H, halogen, (C1-C8) alkyl, (C0-C4) alkylene-O-(C0-C4) alkylene-H, (C3-

C7) cycloalkyl, SCH3, CN, (C6-C10) aryl, wherein alkyl, alkylene and aryl
are unsubstituted or 1- to 5-fold substituted by F:

X is 0, S, S(0), 8(0)2, O-CH2, S-CH2, CH2-0, CH2-S; -CH2-



10

15

20

25

WO 2007/039178 PCT/EP2006/009304

is a bond, (C1-C8) alkylene, (C2-C8) alkenylene, (C2-C8) alkylidene, (C1-
C6) alkylene-O-(C1-C6) alkyl ;

one of U and V is N the other is S or O;

w

RS

" R6

is a bond, (C1-C8) aikylene, (C2-C8) alkenylene, wherein alkylene and
alkenylene are unsubstituted or mono-, di- or trisubstituted by OH and F;

is a bond, O, S, $(0), S(0)2, N(R6) and

is H, (C1-C8) alkyl, (C0-C4) alkylene-(C3-C13) cycloalkyl, (C0-C4) alkylene-
(C6-C14) aryl, (C2-C8) alkenyl, (C0-C4) alkylene-(C3-C15) heterocycloalkyl,
(C0-C4) alkylene-(C3-C15) heterocycloalkenyl, (C0-C4) alkylene-(C5-C15)
heteroaryl, wherein alkyl and alkylene can be mono-, di- or trisubstituted by
F. (C1-C4) alkyl and O-(CO-C4) alkylene-H and wherein cycloalkyl, aryl,
heterocycloalkyl, heterccycloalkenyl and heteroaryl are mono-, di- or
trisubstituted by F, ClI, Br, CF3, (C1-C4) alkyl and O-(C0-C4) alkylene-H;

is H, (C1-C8) alkyl, (C2-C8) alkenyl, (C0-C4) alkylene-(C3-C6) cycloalkyl ,
wherein alkyl and alkeny! are unsubstituted or mono-, di- or trisubstituted by
F and O-(C0-C4)-alkylene-H;

R5 and R6 together with the nitrogen atom to which they are bonded (Y = N(R6)) form

a (C3-C9)-heterocycloalkyl, a (C3-C9)-heterocycloalkenyl or a (C5-C9)-
heteroaryl which can contain additionally 1 to 3 heteroatoms N, O, S and
which is unsubstituted or mono- or disubstituted by F, CF3, (C1-C4) alkyl, O-
(C1-C4) alkyl, CH2-OH, SO2-(C1-C4) alkyl, CO-(C1-C4) alkyl, CO-NH2, NH-

30

R7,R8

CO-(C1-C4) aikyl, (C6-C14) aryl and (C5-C15) heteroaryl;

are independently selected from the group consisting of H, halogen, (C1-C8)
atkyl, (C0O-C4) alkylene-O-(C0-C4) alkylene-H, SCF3, SF5, S(0)2CF3, (CO-
C4) alkylene-O-(C6-C12) aryl, (C0-C4) alkylene-(C6-C12) aryl, NO2,
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wherein alkyl and alkylene are unsubstituted or mono-, di- or trisubstituted
by F and aryl is unsubstituted or mono-, di- or trisubstituted by halogen, (C1-
C4) alkyl or O-(C1-C4) alkyl ;

5 R9 “is {C1-CB) alkyl, (C2-C6) alkenyl‘ (C0-CB) alkylene-{C6-C14) aryl, (C0-C6)
| . alkylene-(C5-C15) heteroaryl, (C0-C6) alkylene-(C3-C8) cycloalkyl, (C0-C6)
‘alkylene-(C3-C8) cycloalkenyl, wherein alkyl and alkylene are unsubstituted
or mono-, di- of trisubstituted by F and aryl, heteroaryl, cycloalkyl and |
cycloalkenyl are unsubstituted or mono-, di- or trisubstituted by halogen,
10 (C1-C4) alky!, -CF3, -CHF2, or O-(C1-C4)alkyl; ‘ |

0 R10°  is H, F, (C1-C8) alkyl, (CZ-C6)‘alkenyI, (C0-C6) élkylene—(CS-CM) aryl, (CO-
C6) alkylene-(C5-C15) heteroaryl, (CO-C6) alkylene-(C3-C8) cycloalkyl, (CO-
C6) alkyiene-(C3-C8) cycloalkenyl, wherein alkyl and alkylene are
15 unsubstituted or mono-, di- or trisubstituted by F and aryl, heteroaryi,
| cycloalkyl and cycloalkenyl are unsubstituted or mono-, di- or trisubstituted
by halogen, (C1-C4) alkyl, -CF3, -CHF2, or O-(C1-C4) alky};

in all its stereoisomeric forms, enantiomeric forms and mixtures in any ratio, and its

20 physiologically acceptable salts and tautomeric forms.

Another embodiment acccrding to the invention are compounds of the formula |

wherein
25 B is (C(R4) and

R4 is H.

e — b Sy bt e e mem e e - Fremrmal Sriee e Greemem e s 4 dtmeemras = eesu b o tee e

Another embodiment according to the invention are compounds of the formula |
wherein

30
X | is0Q,0-CH2.

Another embodiment according to the invention are compounds of the formula |
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wherein
X is O.

Another embodiment according to the invention are compounds of the formula |

wherein
X is O-CH2,. }

Another embodiment according to the invention are compounds of the formuta I,

wherein
R1 is H, halogen, (C1-C4) alkyl, (COfC4) alkylene-O-(C0-C2) alkylene-H, (C3-
CB) cycloalkyl, phenyl, wherein alkyl, alkylene and phenyl are unsubstituted

or mono, di- or trisubstitued by F.

Another embodiment according te the invention are compounds of the formula |,

wherein

R2 is H and
R3 isH, F
or

R2 and R3 together with the C-atoms to which they are bonded form a (C6)-aryl or a
(C5-C6) heteroaryl ring.

Another embodiment according to the invention are compounds of the formula |,

wherein

R2 is H and
R3 isH, F.
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Another embodiment according to the invention are compoundé of the formula |,
wherein '

R2 and R3 together with the C-atoms to which they are bonded form a (C6)-aryl or a
(CS~C6) heteroaryl ring. '

Another embodiment according to the invention are compounds of the formula |,

wherein

w is CH2,

Y is a bond,
R5  isH.

Another embodiment according to the invention are compounds of the formula |,

wherein
Z is a bond.

Another embodiment according to the invention are cbmpéunds of the formula |,

wherein
u .- is O, S and
\¥} " is N.

Another embodiment according to the invention are compounds of the formula i,

wherein
U is S and
vV is N.

Another embodiment according to the invention are compounds of the formuta |,
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7
wherein
R7 is F, Cl, (C1-C4) alkyl, (C0-C2) alkylene-O-(C1-C2) alkylene-H, (C0-C4)
alkylene-phenyl, wherein alkyl, alkylene and phenyl are unsubstituted or
mono-, di- of trisubstituted by F, and
R8 is H.

Another embodiment according o the invention are compounds of the formula |,

wherein

R7 is in para position to Z.

Another embodiment according to the invention are compounds of the

formula |, wherein

R8 is H.

Another embodiment according to the invention are compounds of the formula |,

wherein

R9 is (C1-C4) alkyl, (CO-C3) alkylene-(C6-C 10) aryl, (C0-C3) alkylene-(C5-C6)
heteroaryl, (C0-C3) alkylene-(C3-C6) cycloalkyl, wherein alkyl and alkylene,
are unsubstituted or mono-, di- or trisubstituted by F and aryl , heteroaryl
and cycloalkyl are unsubstituted or mono-, di- or trisubstituted by halogen,
(C1-C4) alkyl, -CF3, -CHF2, or O-(C1-C4)alkyl; and

R10 is H.

Another embodiment according to the invention are compounds of the formula |,

wherein

w is a bond, (C1-C3) alkylene;
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Y is a bond, N(R6) and
RS is H, (C1-C3) alkyl, wherein alkyl can be mono-, di- or trisubstituted by F;
R6 is H, (C1-C3) alkyl, wherein alkyl can be mono-, di- or trisubstituted by F; -

RS and R6 together with the nitrogen atom to which they are bonded (Y = N(R6)) fo.rm
'a (C4-C6)—heterocyc!oalkyl, which can contain additionally 1 to 2 |
heteroatoms N, O, S and which is unsubstituted or mono- or disubstituted by
F. CF3, (C1-C3) alkyl, O-(C1-C3) alkyl;

Another embodiment according to the invention are compounds of the formula |‘_

wherein ,

R1 is H, halogen, (C1-C4) alkyl, (C0-C4) alkylene-O-(C0-C2) alkylene-H, (C3-
C6) cycloalkyl, phenyl, wherain alkyl, alkyiene and phenyl are unsubstituted
or mono, di- or trisubstitued by F;

R9 ié (C1-C4) alkyl, (CO-CB) alkylene-phenyl, (C0-C3) alkylene-(C5-C6)
heteroaryl, (C0-C3) alkylene-(C3-C6) cycloalkyl, wherein alkyl, aikylene,
phenyl , heteroaryl and cycloalkyl are unsubstituted 6r_mono-, di- or
trisubstituted by F; and ' ' '

R10  isH.

Another embodiment according to the invention are compounds of the formula |,

wherein

R1 is H, halogen, (C1-C4) alkyl, (C0-C4) alkylene-O-(C0-C2) alkylene-H, (C3-
CB6) cycloalkyl, phenyl, wherein alkyl, alkylene and phenyl are unsubstituted
of mono, di- or trisubstitued by F;

w is a bond, (C1-C3) alkylene;
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9
Y is a bond, N(R6) and
R5 is H, (C1-C3) alkyl, wherein alkyl can be mono-, di- or trisubstituted by F;
R6 is H, (C1-C3) alkyl, wherein alkyl can be mono-, di- or trisubstituted by F;

RS and R6 together with the nitrogen atom to which they are bonded (Y = N(R6)) form
a (C4-C6)-heterocycloalkyl, which can contain additionally 1 to 2
heteroatoms N, O, S and which is unsubstituted or mono- or disubstituted by
F, CF3, (C1-C3) alkyl, O-(C1-C3) alkyl.

Another embodiment according to the invention are compounds of the formula |,

wherein

R1 is H, halogen, {C1-C4) alkyl, (C0-C4) alkylene-O-(C0-C2) alkylene-H, (C3-
C6) cycloalkyl, phenyl, wherein alkyl, alkylene and phenyl are unsubstituted
or mono, di- or trisubstitued by F;

R9 is (C1-C4) alkyl, (C0-C3) alkylene-phenyl, (C0-C3) alkylene-(C5-C6)
heteroaryl, (CO-C3) alkylene-(C3-C6) cycloalkyl, wherein alkyl, alkylene,
phenyl , heteroaryl and cycloalkyl are unsubstituted or mono-, di- or
trisubstituted by F; and

R10 is H.

w is a bond, (C1-C3) alkylene;

Y is a bond, N(R6) and

RS is H, (C1-C3) alkyl, wherein alkyl can be mono-, di- or trisubstituted by F;

R6 is H, (C1-C3) alkyl, wherein alkyl can be mono-, di- or trisubstituted by F;
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R5 and R6 'together with the nitrdgeh atom to which they are bonded (Y = N(R6)) form

a (C4-C6)-heterocycloalkyl, which can contain additionally 1 to 2
heteroatoms N, O, S and which is unsubstituted or mono- or disubstituted by
F, CF3, {C1-C3) alkyl, O-(C1-C3) alkyl;

Another embodiment according to the invention are compounds of the formula | where

one or more substituents have the following meaning:

R1

R2

R3

R4

RS

R6

is H, halogen, OH, O-(C1-C2) aikyi, (C3-C6) cycloalkyl, wherein alkyl is
unsubstituted or mono, di- or trisubstitued by F;

is H:
isH, F;

. is C(R4) and
is H;

is O, O-CHZ;

is N and
is O, S;

is a bond, CHZ,;
is a bond, N(R6);
is H, (C1-C3) alkyl, wherein alkyl can be mono-, di- or trisubstituted by F;

is H, (C1-C3) alkyl, wherein alkyl can be mono-, di- or trisubstituted by F;
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R5 and Ré6 together with the nitrogen'atom to which they are bonded (Y = N(R6)) form

R7

R8

R9

R10

a (C4-C6)-heterocycloalkyl, which can contain additionally 1 to 2
heteroatoms N, O, S and which is unsubstituted or mono- or disubstituted by
F, CF3, (C1-C3) alky!l, O-(C1-C3) alkyl; preferably piperidine which is
unsubstituted or mono- or disubstituted by F, CF3, (C1-C3) alkyl, O-(C1-C3)
alkyl; most preferably piperidine monosubstituted by CF3;

is a bond;

is H, halegen, (C1-C3) alkyl, O-(C1-C3) alkyl, phenyl, wherein alkyl and
phenyl are unsubstituted or mono-, di- or trisubstituted by F;

isH;
is (C1-C4) alkyl, {C0-C3) alkylene-phenyl, (C0-C3) alkylene-(C5-C6)
heteroaryl, (C0-C3) alkylene-(C3-C6) cycloalkyl, wherein alkyl, alkylene,

phenyl and heteroaryl are unsubstituted or mono-, di- or trisubstituted by F;

is H.

Another embodiment according to the invention are compounds of the formula | where

one or more substituents have the following meaniclaim 13ng:

R1

R2

R3

R4

is H, halogen, (C1-C2) alkylene-O-(C1-C2) alkyl, (C3-C8) cycloalkyl, wherein
alkylene and alkyl are unsubstituted or mono, di- or trisubstitued by F;

is H;

isH, F;

is C(R4) and
is H;
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X is O, O-CHZ;

Vv is N and

U is O, S;

W is CH2;

Y is a bond;

RS is H;

Z is a bond;

R7 is H, halogen, (C1-C3) alkyl, O-(C1-C3) alkyl, phenyl, wherein alkyl and
phenyl are unsubstituted or mono-, di- or trisubstituted by F;

R8 isH;

R9 is (C1-C4) alkyl, (C0O-C3) alkylene-phenyl, (C0-C3) alkylene-(C5-C6)
‘heteroaryl, (C0-C3) alkylene-(C3-C6) cycloalkyl, wherein alkyl, alkylene,
phenyl, cycloalkyl and heteroaryl are unsubstituted or mono-, di- or
trisubstituted by F;

R10 is H.

Another embodiment according to the invention are compounds of the formula | where

one or more substituents have the following meaning:

B

is C(R4), N;

14
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R1 is H, F,Cl, 8r, OH, O-CH3, O-CHF2, O-CH2-CF3, CF3, CH2-CH3, CH2-O-
CH2-CF3, CH2-O-CH3, CH2-O-CH2-CH3; cyclopropyl;

R2 is H;
R3 isH, F;
R4 is H;

R2 and R3 together with the C-atoms to which they are bonded and the ring carrying

them form a naphthalene or a quinoline-ring.

X is O, CH2, O-CHz;
\Y is N,

U is S;

w is CHZ;

Y is a bond, N(R6);
R5 is M,

RS and R6 together with the nitrogen atom to which they are bonded (Y = N(R6)) form
a piperidine which is monosubstituted by CF3;

Z is a bond;
R7 is CF3;

R8 is H;
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is CH3, CHéCHS. C3H7, C4H9, CF3, CF2-CH2-CH3, phenyl, CH2-phenyl,
CH2-CH2-phenyl, CH2-4-F-phenyl, CH2-pyridyl, CF2-cyclopropyl, CF2-4-CHF2- -
phenyl,

is H.

Another embodiment according to the invention are compounds of the formula | where

one or more substituents have the following meaning:

R1
R2

R3

R4

R5

is F, OH, OCH3, OCHF2, OCH2CF3;
is H:
isH, F;

is C(R4) and
is H;

is O:

is N and
is S;

is a bond, CHZ;
is a bond, N{R6);

is CH3,
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RS and R6 together with the nitrogen atom to which they are bonded (Y = N(R6)) form
a piperidine which is unsubstituted or mono- or disubstituted by F, CF3, (C1-
C3) alkyl, O-(C1-C3) alkyl, preferably by CF3;

Z is a bond;
R7 | is CF3;

R8 is H;

R9 is CH2-CH3;
R10 is H.

Ancther embodiment according to the invention are compounds of the formula | where

one or more substituents have the following meaning:

R1 is H CI, F, CH3, CH2-CH3, cyclopropyl, CF3, CH2-O-CH3, CH2-O-CH2-
CF3, CH2-0-CH2-CH3, 4-F-phenyt;

R2 is H;

R3 is H;

B is C(R4) and
R4 is H;

X is O, O-CHz;
\ is N and

U is S;

W is CHZ:



10

20

25

30

WO 2007/039178 ' PCT/EP2006/009304

| | 16 ‘

Y is 5 bond;

R5 is H;
is a bond;

R7 IS QFS;

R8 is H;

R9 ~ is CH2-CH3, CHZ-phenyi ; CH2-4-F-phenyl, C-H2-pyridyl. CF3, CF2-CH3, -

R10

CF2-cyclopropyl,

is H.

Most preferréd compounds are :

3-(2-Chloro-4-{1 -[4-methyl-2-(4-trfﬂuoromethyl-phenyl)—thiazol—S-y|]-ethoxy}-phenyl)-
4H-[1,2,4)oxadiazol-5-one

3~(2-Chloro-4-{2-methyl-1-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-yl}-propoxy}-

phenyl)-4H-[1,2 4]oxadiazol-5-one

3-(2-Chloro-4-{3-methyl-1 -[4—me'thyl-2-(4-triﬂuoromethyl-phenyl)-thiazol-s-yl]-butoxy}-
phenyl)-4H-[1,2 4]oxadiazol-5-one

3-(2-Chloro-4-{1-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-yl]-propoxy}-phenyl)-
4H-[1,2 4]oxadiazol-5-one

3-(2-Chloro4-{1 -[4-methyl-2-(4-triﬂuoromethyl-phenyl)-thia_nzo|-5-yl]-2-phenyl;ethoxy}-
phenyl)-4H-[1,2 4]oxadiazol-5-one
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3-(2-Chloro-4-{[4-methyl-2-(4-trifluoromethyi-phenyl)-thiazol-5-yl}-phenyl-methoxy}-
phenyl)-4H-[1,2 4)oxadiazol-5-one

3-(2-Chloro-4-{1-[4-methyl-2-(4-triflucromethyl-phenyl)-thiazol-5-yl)-3-phenyl-propoxy}-
phenyl)-4H-[1,2 4]oxadiazol-5-one

3-(2-Chloro-4-{1 -[4-methyl—2-(4-triﬂudromethyl-phenyl)—oxazol-s-yl]-3-phenyl-propoxy}-
phenyl)-4H-[1,2 4]Joxadiazol-5-one

3-(2-Chloro-4-{2-(4-fluoro-phenyl}-1-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-yl}-
ethoxy}-phenyl)-4H-[1,2 4]Joxadiazol-5-one

3-(2-Chloro-4-{1-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-yl]-2-pyridin-2-y}-
ethoxy}-pheny!)-4H-[1,2,4]oxadiazol-5-one

3-(2-Bromo-4-{1 -[4-methyI-2-(4-tri.ﬂuoromethyl-phenyl)—thiazol-s-yl]-propoxy}-phenyl)-
4H-[1,2,4]oxadiazol-5-one

3-[4-{1-[4-Methyl-2-(4-triflucromethyl-phenyl)-thiazol-5-yl]-propoxy}-2-(2,2,2-trifluoro-
ethoxymethyl)-phenyl}-4H-[1,2 4]Joxadiazol-5-one

3-(2-Methoxymethyl-4-{1-[4-methyl-2-{4-trifluoromethyl-phenyl)-thiazol-5-yl}-propoxy}-
phenyl)-4H-{1,2 4]oxadiazol-5-one

3-(2-Ethoxymethyl-4-{1-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-yl}-propoxy}-
phenyl)-4H-{1,2 4}oxadiazol-5-one

3-(2-Ethyl-4-{1-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-yl}-propoxy}-phenyl)-4H-
[1,2 4]oxadiazol-5-one

3-(2-Cyclopropyl-4-{1-{4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-S-yl]-propoxy}-
phenyl)-4H-[1,2,4]oxadiazol-5-one

- 3-(4{1-[4-Methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-yl}-propoxy}-naphthalen-1-yl)-

4H-[1,2 4loxadiazol-5-one
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3-(4{1 -[4-Methyf-2-(4-triﬂuoromethyl-phe‘nyl)-thiazol-5-y|]-propoxy}-2-friﬂuoromet_hyl-
phenyl)-4H-[1,2 4]Joxadiazol-5-one

3-(4'-Fluoro-5-{1-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazo!-5-yl]-propoxy}-biphenyl-
2-y1)-4H-[1,2 4]oxadiazoi-5—one '

3-(2-Chloro-4-{2,2,2-trifluoro-1-{4- methyl 2-(4-trifluoromethyl- phenyl)—thlazol S-yI]- :
ethoxy}-phenyl)-4H-[1,2,4]oxadiazol-5-one

3-(2-Chloro-4-{2,2-difluoro-1-{4- methyl 2- (4-tnﬂuoromethyl-phenyl) -thiazol-5- yl]-
butoxy}-phenyl)-4H (1.2 4]oxad|azol-5-one

3-(2-Fluoro-4-{2,2.2-triﬂuoro-1 _-[4~methyl-2-(4-triﬂuordmethyl-phenyl)-thiazol-s-yl]-
ethoxymethy!}-phenyi)-4H-{1,2 4Joxadiazol-5-one

3-(2-Chlcro-4-{2,2,2-trifluorc-1-{4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-yl]-
ethoxymethyl}-phenyl)-4H-{1,2,4]oxadiazol-5-one

3-(2-Cyclopropyl-4-{2,2,2-trifluoro-1-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-yl}-

ethoxymethy!}-phenyl)-4H-[1,2 4]oxadiazol-5-one

3-(8-{2,2,2-Trifluoro-1-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol- 5-yl)-
ethoxymethyl}-quinolin-5-y!)-4H-{1,2 4]Joxadiazol-5-one

3-(4-{2,2,2—Tn'ﬂuoro-1-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-S—yl]-
ethoxymethyl})-naphthalen-1-yl)-4H-{1,2 4]oxadiazol-5-one

3-(2-Chloro~6-{2,2,2-triﬂuoro—1-[4-fnethyl-2-(4-triﬂuoromethyl-ph_enyl)-thiazoi-é-yl]- '
ethoxymethyl}-pyridin-3-yl)-4H-[1,2 4]oxadiazol-5-one

3-(2-Fluoro-4-(1-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-yl}-propoxymethyl}-
phenyl)-4H-[1,2 4]oxadiazol-5-one

3-(4-{1 -[4-Methyl-2-(4-triflubromethyl-phenyl)-thiazoI-5-yI]-propoxymethyi}-naphthalen-
1-yl)-4H-[1,2 4]Joxadiazol-5-one
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3-(4-{1-[4-Methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-yl}-propoxymethyl}-phenyl)-4H-

[1,2,4)oxadiazol-5-one

3-(442,2-Diftuoro-1-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-yl}-butoxymethy(}-
phenyl)-4H-[1,2,4]Joxadiazol-5-one

3-(4-{2-Cyclopropyi-2,2-difluoro-1-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-yl]-
ethoxymethyi}-phenyl)-4H-{1,2 4]oxadiazol-5-one

3-(4-{2-(4-Diﬂuoromethyl-phenyl)-2,2-diﬂubro-1 -{4-methyl-2-(4-trifluoromethyl-phenyl)-
thiazol-5-yl]-ethoxymethyi}-phenyl)-4H-[1,2, 4]Joxadiazol-5-one

3-(2-Fluoro-4-{2-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-yl]-hexyl}-phenyl)-4H-
[1,2.4]oxadiazol-5-one

3-(2-Fluoro-4-{1-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-yl)-propoxy}-phenyl)-
4H-1,2 4-oxadiazol-5-one

3-(2-Fluoro-4-{(R)-1-[2-(4-trifluoromethyl-phenyl)-4-(4-trifluoromethyl-piperidin-1-
ylmethyl)-thiazol-5-yl)-propoxy}-phenyl)-4H-1,2,4-oxadiazol-5-one

3-(2-Difluoromethoxy-4-{1-[4-methyl-2-{4-trifluoromethyl-phenyl)-thiazol-5-yl]-propoxy}-
phenyl)-4H-1,2 4-oxadiazoi-5-one

3-(2-Methoxy-4-{1-[4-methyi-2-(4-trifluoromethyi-phenyl)-thiazol-5-yl]-propoxy}-phenyl)-
4H-1,2,4-oxadiazol-5-one

3-(2-Methoxy-4-{(R)-1-[4-methyl-2-(4-trifluoromethyl-phenytl)-thiazol-5-yl}-propoxy}-
phenyl)-4H-1,2 4-oxadiazol-5-one

3-(2-Hydroxy-4-{1-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-yl}-propoxy}-phenyl)-
4H-1,2 4-oxadiazol-5>-one
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3-(5-F luoro;2—methoxy-4—{1 -[4-me_thyl~2-(4-triﬂuoromethy!—phenyl)—thiazol-5-yl]-'
propoxy}-phenyl)-4H-1,2 4-oxadiazol-5-cne o

3-(5-F Iuoro-2-meth oxy-4-{(R)-1-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-yl]-

prepoxy}-phenyl)-4H-1,2 4-oxadiazol-5-one

3-(2-Difluoromethoxy-5-fluoro-4-{(R)-1 -[4;methyI-2-(4-triﬂuoromethyI-phenyl)—thiazol-5-
yl]-propoxy}-phenyl)-4H-1,2 4-oxadiazol-5-one '

3-(2-Methoxy-4-{1-[2-(4-trifluoromethyi-phenyl)-4-(4-trifluoromethyl-piperidin-1-
yimethyl)-thiazol-5-yl]-propoxy}-phenyl)-4H-1,2 4-oxadiazol-5-one

3-(5-Fluoro-2-methoxy-4-{1 -[2-(4—tfiﬂuoromethyl-phenyl)-4-(Ltriﬂuoromethyl-piperidin-
1-ylmethyl)-thiazo!-5-yl}-propoxy}-phenyi)-4H-1,2 4-oxadiazol-5-one

3-(2-(2,2,2-Trifluoro-ethoxy)-4-{1-{2-(4-trifluoromethyl-phenyl}4-(4-triflucromethyl-
piperidin-1-yimethyl)-thiazol-5-yl]-propoxy}-phenyl)-4H-1 ,2,4—cxad'iazo|-5-oneh

3-(2-Diflucromethoxy-4-{1-[2-(4-triflucromethyl-phenyl)-4-(4-trifluoromethyl-piperidin-1-
ylmethy!)-thiazol-5-yl]-propoxy}-phenyl)-4H-1,2,4-oxadiazol-5-one

3-(2-Difluoromethoxy-4-{{R)-1 {2-(4-trifluoromethyl-p henyl)-4-(4-trifluoromethyl-
piperidin-1-ylmethyl)-thiazol-5-yl}-propoxy}-phenyl)-4H-1,2,4-oxadiazol-5-one

3-(2-Difluoromethoxy-5-fluoro-4-{1-{2-(4-trifluoromethyl-phenyl)-4-(4-trifluoromethyl-
piperidin-1-ylmethyl)-thiazol-5-yl]-propoxy}-phenyl}-4H-1 .2,4-0xadiazol—5-one

3-[5-Fluoro-4-{1-[4-methyi-2-(4-trifluoromethyl-phenyl)-thiazol-5-yl]-propoxy}-2-(2,2,2-
trifluoro-ethoxy)-phenyl}-4H-1,2 4-oxadiazol-5-one

3-[4-{1-[4-Methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-yl}-propoxy}-2-(2 2 2-trifluoro-
ethoxy)-phenyi]-4H-1,2 4-oxadiazol-5-one
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3-[4-{(R)-1-{4-Methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-yl]-propoxy}-2-(2,2,2-
trifluoro-ethoxy)-phenyl}-4H-1,2 4-oxadiazol-5-one

3-(5-Fluoro-2-(2,2,2-triffuoro-ethoxy)-4-{1-{2-(4-trifflioromethyl-phenyl)-4-(4-
trifluoromethyl-piperidin-1-ylmethyl)-thiazol-5-yl}-propoxy}-phenyl}-4H-1,2 4-oxadiazol-

5-one

This invention also encompasses all combinations of preferred aspects of the invention

described herein.

As used herein, the term alkyl is to be understood in the broadest sense to mean

saturated hydrocarbon residues which can be linear, i. e. straight-chain, or branched. If

- not otherwise defined alkyl has 1 to 8 carbon atoms. Examples of ,-(C1-C8)-alky!" are

alkyl residues containing 1, 2, 3, 4, 5, 6, 7 or 8 carbon atoms are methyl, ethyl, propyl,
butyl, pentyl, hexyl, heptyl or octyl, the n-isomers of all these residues, isopropyl,
isobutyl, 1-methylbutyl, isopentyl, neopentyl, 2, 2-dimethylbutyl, 2-methyipentyl, 3-
methylpentyl, isohexyl, sec-butyl, tert-butyl or tert-pentyl. The term -(C0-C8)-alkyl" is a
hydrocarbon residue containing 1, 2, 3, 4, 5, 6, 7 or 8 carbon atoms, in which the term
.~CO-alkyl" is a covalent bond. All these statements apply also to the term alkylene.

As used herein, the term alkenyl is to be understood in the broadest sense to mean
hydrocarbon residues which has 1 to 4 double bonds and can be linear, i. e. straight-
chain, or branched. If not otherwise defined alkenyl has 2 to 8 carbon atoms.

Examples of .-(C2-C8)-alkenyl” are alkenyl residues containing 2, 3,4,5,6,70r 8
carbon atoms are, for example vinyl, 1-propenyl, 2-propeny! (= allyl), 2-butenyl, 3-
butenyl, 2-methyl-2-butenyl, 3-methyl-2-butenyl, S-hexenyl or 1,3-pentadienyl. All these
statements apply also to the term alkenylene.

As used herein, the term alkinyl is to be understood in the broadest sense to mean
hydrocarbon residues, which has 1 to 4 triple bonds and can be linear, i. e. straight-
chain, or branched. If not otherwise defined alkinyl has 2 to 8 carbon atoms. Examples
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of ,-(C2-C8)-alkinyl" are alkiny! residues containing 2,3,4,56,70r8 carbon atoms
are, for exampie ethynyl, 1 prOpynyI 2-propynyl (= prOpargyl) or2 butynyl. All these
statements apply also to the term alkylidene.

All ihese statements also apply if an alky! group occurs as a substituent on another
residue, for example in an alkyloxy residue, an alkyloxycarbonyl residue or an arylalkyl
residue. ' '

If not otherwise defined, alkyl, alkylene, alkenyl, atkkenylene, alkinyl and alkinylene are
unsubsﬁtuted or mono, di- or trisubstituted independently of one another by suitable
groups such as, for example: F, Cl; 8r, 1, CF3, NO2, CN, COOH, CO-0O-(C0- C4)
alkylene- (CS C10) aryl, CO O-(C1- C4) alkyl C0O-0-(C0-C4) alkylene (C3-
C13)cycloalkyl, CO-O-(C0-C4) alkylene-(C3- C15)heterocycle, Co- N((CO- C4) alkylene-
H)-(C0-C4) alkylene- (C6-C10) aryl, CO-N{(CO-C4) alkylene-H)-(C0-C4) alkylene-H,
CO-N{(C0-C4) alkylene-H)-(C0-C4) alkylene- (C3-C13)cycloalkyl, CO-N({(C0-C4)
alkylene-H)-(C0-C4) alkylene- (C3-C15) heterocycle, (C0-C4) alkylerie-(C3-
C6)cycloalkyl, (C0-C4) alkylene-('CG-Cw)'aryl, (C0-C4) alkylene-(C3-C15)heterocycle,
{C2-C6)-alkenyl, (C2-C6)-alkinyl, C-(C0O-CB)-alkyl, O-{C0-C4) alkylene-(C6-C10) aryi,
0-{C0-C4) akylene-(C3-C12)cycloalkyl, O-(Cb-C4) aAIky_lene-(CB,-C1S)heterocycle, O-
CO-0-{C0-C4) alkylene-{C6-C10) aryl, O—CO-O-(C1-C4) alkyl, 0-CO-O-(C0-C4)
alkylene-(C3-C13)cycloalkyl, O-CO-0O-(C0-C4) alkylene-(C3-C15)heterocycle, S-(C1-
Cd4)alkyl, S-(C0-C4) alkylene-(C3-C13)cycloalkyl, S-(C0-C4) alkylene-(C6-C10) aryl, S-
(C0-C4) alkylene-(C3-C15) heterocycle, SO-(C1-C4)alkyl, SO-(C0-C4) alkylene-(C3-
C13)cycloalkyl, SO-(C0-C4) alkylene-(C6-C10) aryl, SO-(C0-C4) alkylene-(C3-C15)
heterocycle, SO2-(C1-C4)alkyl, SO2-(C0-C4) alkylene-(CS-C13)cycloalk);|, SO?—(CO-
C4) alkylene-(C6-C10) aryl, SO2-(C0-C4) alkylene-(C3-C15) heterocycle, SO2-N((C0O-
C4)alkylene-H)-(C0-C4)alkylene-(C6-C10)aryl, SO2-N((C0-C4)alkylene-H)-(CO-
C4)alkylene-H, SO2-N((C0-C4) alkylene-H)-{(C0-C4)alkylene-(C3-C13)cycloalkyl, SO2-
N({C0-C4)alkylene-H)-(C0-C4)alkylene-(C3-C15)heterocyclewhere the aryl ring or
heterocyclic ring is unsubstituted or mono- or disubstituted by F, Ci, Br, OH, CF3. NO2,
CN, OCF3, O-(C1-C8)-alkyl, (C1-C6)-alkyl, N((C0-C4)-alkylene-H)-(C0-C4)-alkylene-H;
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N((C0-C4)-alkylene-H)-(C0-C4)-alkylene-H, N((C0-C4) alkylene-H)-(C0-C4)alkylene-
H)-(C1-C8)cycloalkyl, N((C0-C4)alkylene-H)-(C0-C4)alkylene-(C6-C 12)-aryl, N((CO-
C4)alkylene-H)-(C0-C4)alkylene-(C3-C15)heterocycle, N((C0-C4) atkylene-H)-CO-
(CO-C4)alkylene-(C6-C12)-aryl, N((C0-C4)alkylene-H)-CO-(C0-C4)alkyl, N((CO-
C4)alkylene-H)-CO-(C0-C4)alkylene-(C3-C13)cycloalkyl, N((C0-C4)alkylene-H)-CO-
(C0-C4)alkylene-(C3-C15)heterocycle, N((C0-C4) alkylene-H)-CO-O-(CO-
Cd)alkylene-(C6-C12)-aryl, N((C0-C4)alkylene-H)-CO-0O-(C0O-C4)alkyl, N{{CO-
C4)alkylene-H)-CC-0-(C0-C4)alkylene-(C3-C13)cycloalkyl, N((C0-C4)alkylene-H)-
CO-0-(C0-C4)alkylene-(C3-C15)heterocycle, N((CO-C4) alkylene-H)-CO-N({{C0-C4)-
alkylene-H)-(C0-C4)alkylene-(C8-C 12)-aryl, N((C0-C4)alkylene-H)-CO-N((C0-C4)-
alkylene-H)-(C0-C4)alkyl, N((C0-C4)alkylene-H)-CO-N((C0-C4)-alkylene-H)-(CO-
Cd)alkylene-(C3-C13)cycloalkyl, N((C0-C4)alkylene-H)-CO-N((C0-C4)-alkylene-H)-
(C0-C4)alkylene-(C3-C15)heterocycle, where the aryl ring or heterocyclic ring is
unsubstituted or mono- or disubstituted by F, CI, Br, I, OH, CF3, NO2, CN, OCF3, O-
(C1-CB)-alkyl, (C1-C6)-alkyl, N((C0-C4)-alkylene-H)-(C0-C4)-alkylene-H, SO2-CH3,
COOH, COO-(C1-C6)-alkyl, SF5, CONH2.

The term cycloalkyl is to be understood to mean saturated hydrocarbon cycle
containing from 3 to 13 carbon atoms in @ mono- or bicyclic, fused, bridged or
spirocyclic ring. Examples of (C3-C13)-cycloalkyl cyclic alkyl residues are cycloalkyl
residues containing 3, 4, 5,6,7, 8,9, 10, 11, 12 or 13 ring carbon atoms like
cyclopropyl, cyclobutyl, cyclopentyi, cyclohexyl, cycloheptyl, cyclooctyl, cyclononyi,
cyclodecyl, cycloundecyl or cyclododecyl. The term cycloalkyl also includes bicyclic
groups in which any of the above cycloalkyl ring is fused to a benzene ring, for
example indane and 1,2,3 4-tetrahydronaphthalene.

The term cycloalkenyl is to be understood to mean unsaturated hydrocarbon cycle
containing from 3 to 8 carbon atoms in a mono- or bicyclic , fused or bridged ring,
wherein the one, two or three double bonds are not located within a cyclic alkyl group
in such a manner that an aromatic system results. Examples of unsaturated
cycloalkenyl groups are cyclopentenyl or cyclohexenyl, which can be bonded via any
carbon atom. The term cycloalkeny! also includes bicyclic groups in which any of the
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above cjcloalkenyl ring is fused to a benzene ring, for examble 1,.2-
dihydronaphthalene, 1,4-dihydronaphthalene and 1H-indene.

If not otherwise defined cycloalkyl or cycloalkenyl are unsubstituted or mono, di- or
trisubstituted independently of qhe another by suitable groups‘such as, for example: F,
Cl, Br, I, CF3, NO2, CN, COOH.'CQ-O-(CO-C4) alkylene-(CS-Cm) aryl, CO-0-{C1-C4)
alkyl, CO-0-(C0-C4) alkylene{C3-C13)cycloalkyl, CO-O-(CO-C4) alkylene-(C3-
C15)heterocycle,, CO-N{(C0-C4) alkylehe-H)—(m-C6)alkylene-H, CO-N({{CD0-C4) '
alkylenel-H)-(C1-C6)cyc!oalkyl. CON((C0-C4) alkyIene-H)-(CO-C4)aikylene-(CB-C12)-
aryl, (CO-C4) alkkylene-(C3-C6)cycloalkyl, (C3-C6)alkyl, (C2-C6)-alkenyl, (C2-C6)- -
alkinyl, (C0-C4) alkylene-(C6-C10)aryl, (C0-C4) alky!ene—(C3-C15).heterocycle. O-(C0- -
CB)-a‘lkyi, (CO-C4‘) alkylene-O-(CO-Cti) alkyl, (C0-C4) alkylene-O-(C0-C4) alkylene- -
(03-0‘13)cycloalkyl, (CO-C4) alkylene-O-(C0-C4) alkylene-(C6-C 10)aryl, (CO-C4)V
alkylene-Q-(C0-C4) alkylene-(C3-C15)heterocycle, O-CO-0-(C0-C4) alkylere-(C6-
C10) aryl, O-CO-O-(C1 -C4) alkyl, O-CO-0-(C0-C4) alkylene-(C3-C 13)cycloalkyl, O-
CO-0-(C0-C4) alkylene-(C3-C15)heterocycle, O-CO-N({C0-C4) alkylene-H)-(C0-C4)
alkylene- (C6-C10) aryl, O-CC-N((C0-C4) alkylene-H)-{C0-C4) alkylene-H, O-CO-
N{{C0-C4) alkylene-H)-(C0-C4) alkylene- (C3-C13)cycloalkyl, O-CO-N((C0-C4)
alkylene-H)-(C0-C4) alkylene- (03-015) heterocycle,S-(C1-C4)alkyl, S-(C0-C4) - -
alkylene-(C3-C13)cycloalkyl, S-(C0-C4) alkylene-(C8-C10) aryi, S-(C0-C4) alkylene-
(C3-C15) heterocycle, SO-{C1-C4)alkyl, SO-(C0-C4) alkylené-(CB-C13)cycloalkyl, SO-
(C0-C4) alkylene-(C6-C10) aryl, SO-(C0-C4) alkylene-(C3-C15) heterocycle, SOZ-(C1-
Cd)alky!, SO2-(C0-C4) alkylene-(C3-C13)cycloalkyl, SO2-(C0-C4) alkylene-(C6-C10)
aryl, $02-(C0-C4) alkylene-(C3-C15) heterocycle, SO2-N{(C0-C4)alkylene-H)-(C0-
Cd)alkylene-(C8-C10)aryl, SO2-N((C0-C4)alkylene-H)-(C0-C4)alkylene-H, SO2-N((C0-
C4) alkylene-H)-(CD-C4)alkylene-(C3-C13)cycloalkyl, SO2-N((CO-C4)alkylene-H)-(CO-
C4)alkylene-(C3-C1 5)heterocycle, where the aryl ring or heterocyclic ring is
unsubstituted or mono- or disubstituted by F, CI, Br, OH, CF3, NO2, CN, OCF3, O-
(C1-CB)-alkyl, {(C1-CB)-alkyl, N({C0-C4)-alkylene-H)-(C0-C4)-alkylene-H;
N((CO-C4)-élkylene-H)-(C0-C4)-a!ky|ene-H, N((C0-C4) alkylene-H)-(C0-C4)alkylene-
H)-(C1-C6)cycloalkyl, N((C0-C4)alkylene-H)-(C0-C4)alkylene-(C6-C12)-aryl, N{(CO-
C4)alkylene-H)-(C0-C4)alkylene-(C3-C15)heterocycle, N{(C0O-C4) alkylene-H)-CO-
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(C0-C4)alkylene-(C6-C12)-aryl, N({(C0-C4)alkylene-H)-CO-(C0-C4)alkyl, N((CO-
C4)alkylene-H)-CO-(C0-C4)alkylene-(C3-C 13)cycloaikyl, N((C0-C4)alkylene-H)-CO-
(C0-C4)alkylene-(C3-C15)heterocycle, N((C0-C4) alkylene-H)-CO-O-(C0-
C4)alkylene-(C6-C12)-aryl, N((C0-C4)alkylene-H)-CO-O-(C0-C4)alkyl, N((CO-
C4)alkylene-H)-CO-0O-(C0-C4)alkylene-(C3-C13)cycloalkyl, N{{C0-C4)alkylene-H)-
CO-0-(C0-C4)alkylene-(C3-C15)heterocycle, N((C0-C4) alkylene-H)-CO-N((C0-C4)-
alkylene-H)-(C0-C4)alkylene-{C6-C12)-aryl, N((C0-C4)alkylene-H)-CO-N((C0-C4)-
alkylene-H)-(C0-C4)alkyl, N((C0-C4)alkylene-H}-CO-N((C0-C4)-alkylene-H)-(CO-
C4)alkylene-(C3-C 13)cycloalkyl, N((C0-C4)alkylene-H)-CO-N((C0-C4)-aikylene-H)-
(C0-C4)alkylene-{C3-C15)heterocycle, where the aryl or heterocyclic ring is
unsubstituted or mono- or disubstituted by F, Cl, Br, I, OH, CF3, NO2, CN, OCF3, O-
(C1-C6)-alkyl, (C1-C6)-alkyl, N((C0-C4)-alkylene-H)(C0-C4)-alkylene-H,S02-CH3,
COOH, COO-(C1-C6)-alkyl, SF5, CONH2.

The term “aryl” is understood to mean aromatic hydrocarbon ring containing from 6 to
14 carbon atoms in a mono- cr bicyclic ring. Examples of (C6-C14)-aryl rings are
phenyl, naphthyl, for example t-naphthyl and 2-naphthyl, biphenylyl, for example 2-
biphenylyl, 3-biphenylyl and 4-biphenylyl, anthry! or fluorenyl. Biphenylyl rings,
naphthyl ringand, in particular, phenyl ringare further embodiments of aryl ring.

The terms heterocycle is understood to mean saturated (heterocycloalkyl), partly
unsaturated (heterocycloalkenyl) or unsaturated (heteroaryl) hydrocarbon rings
containing from 3 to 15 carbon atoms in a mono- or bicyclic , fused, bridged or
spirocyclicring in which 1 to 5 carbon atoms of the 3 to 15 ring carbon atoms are
replaced by heteroatoms such as nitrogen, oxygen or sulfur in which further the
heteroatoms can be oxidized, for example N=0O, S=0, SO2. Examples of heterocycles
are acridinyl, azaindole (1H-pyrrolopyridinyl), azabenzimidazolyl, azaspirodecanyl,
azepinyl, azetidinyl, aziridinyl, benzimidazolyl, benzofuranyl, dihydrobenzofuranyt,
benzothiofuranyl, benzothiophenyl, benzoxazolyl, benzthiazolyl, benztriazolyl,
benztetrazolyl, benzisoxazolyl, benzisothiazolyl, carbazolyl, 4aH-carbazolyl, carbolinyi,
chromanyl, chromenyl, cinnolinyl, decahydrochinolinyl, 4,5-dihydrooxazolinyl,
dioxazoly!, dioxazinyl, 1,3-dioxolanyl, 1,3-dioxolenyl, 3,3-dioxo[1,3,4}oxathiazinyl, 6H-
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1,5,2-dithiazinyl, dihydrofuro]2,3-b}-tetrahydrofuranyl, furanyl, furazanyl, imidazolidinyl,
imidazolinyl, imidazolyl, 1H-indazolyl, indolinyl; indolizinyl, indoly!, 3H-indolyl,
isobenzofuranyl, isochromanyi, isoindazolyl, isoindolinyl, isoindolyl, isoquindlinyl
(benzimidazolyl), isothiazolyl, isothiazolidinyi, isothiazolinyl, isoxazolyl' isoxazolinyl,
isoxazolidiny!, 2-isoxazolinyl, ketopiperazinyl, morpholmyl naphthyndmyl
octahydroisoquinolinyl, oxadiazolyl, 1,2,3-oxadiazolyl, 1 .2 4-oxadiazolyl, 1 2,5-
oxadlazolyL 1,3,4-oxadiazoly), 1,2-oxa-thiepanyl, 1,2-oxath;olanyl. 1,4-oxazepanyl, 1,4--
oxazepinyl, 1,2-oxazinyl, 1,3-oxazinyl, 1,4-oxazinyl, oxazolidinyl, oxazolinyl, oxazolyl, .
oxetanyl, oxocanyl, phenanthridinyl, phenanthrolinyl, phenazinyl, phenothiazinyl,
phenoxathiinyl, phenoxazinyl, phthalazinyi, piperazinyl, piperidinyl, pteridinyl, purinyl,
pyranyl, pyraiinyl, pyrazolidinyl, pyrazolinyl, pyrazolyl, pyridazinyl, pyridooxazolyl,
pyridoimidazolyl, pyridothiazolyl, pyridinyl, pyridyl, pyrimidinyl, pyrrolidinyl,
pyirolidinonyl, pyrroliny!, 2H-pyrroly!, pyrrolyl, quinazolinyl, guinolinyl, 4H-quinotizinyl,
quinoxalinyl, quinuclidinyl, tetrahydrofuranyl, tetrahydroisoquinolinyl,
tetrahydroquinalinyl, tetrahydrofuranyl, tetrahydropyranyl, tetrahydropyridinyl,
tetrahydrothiophenyl, tetrazinyl, tetrazolyl, 6H-1,2,5-thiadiazinyl, 1,2,3-thiadiazolyl,

1,2 4-thiadiazolyl, 1,2,5- thiadiazolyl, 1,3,4-thiadiazolyi, .thianthrenyi 1,2- thiaziny! 1,3-
thiazinyl, 1,4+ th1azmyl 1,3-thiazolyl, thiazolyl, thlazolldmyl thiazclinyl, thienyl, thletanyl
thlenothaazolyl threnooxazo!yl thienoimidazolyl, thlomorpholmyl thiophenaolyl,
thiopheny!, thiopyranyl, 1,2,3- tnazmyl 1.2,4-tnaziny), 1,3,5-triazinyl, 1,2,3- tnazolyl
1,2,3-triazolyl, 1,2, 4-triazolyl, 1,2,5-triazolyl, 1,3.4-triazolyl and xanthenyi.

The heterocyclic rings are unsubstituted or mone-, di- or trisubstituted by suitable
groups such as, for example: F, Cl, Br, I, CF3, NO2, CN, COOH, CO-0-(C0-C4)
alkylene-(C6-C10) aryl, CO-O-(C1-C4) alkyl, CO-O-(CO-C4) alkylene-(C3-
C13)cycloalkyl, CO-O-(CO-C4) atkylene-(C3-C15)heterocycle,, CO-N((C0-C4)
alkylene-H)-(C 1-C6)alkylene-H, CO-N((C0-C4) alkylene-H)-(C1-C6)cycloalky),
CON{(C0-C4) alkylene-H)-(C0-C4)alkylene-(C6-C12)-aryl, (C0O-C4) alkylene-(C3-
C6)cycloalkyl, (C3-C8)alkyl, (C2-C6}-alkenyl, (C2-C6)-aikinyl, (C0-C4) alkylene-(C6-
C10)aryl, (C0-C4) alkylene-(C3-C15)heterocycle, O-(C0O-C6)-alkyl, (CO-C4) alkylene-O-
(C0-C4) alkyl, (C0-C4) alkylene-O-{(C0-C4) alkylene-(C3-C13)cycloalkyl, (C0-C4)
alkylene-O-(C0-C4) alkylene-(C8-C 10)aryl, (C0-C4) alkylene-O-(C0-C4) alkyiene-(C3-
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C15)heterocycle, O-CO-0O-(C0-C4) alkylene-{C6-C10) aryl, O-CO-0O-(C1-C4) alkyl, O-
CO-0-(C0-C4) alkylene-(C3-C13)cycloalkyl, O-CO-O-(C0-C4) alkylene{C3-
C15)heterocycle, O-CO-N((C0-C4) alkylene-H)-(C0-C4) alkylene- (C6-C10) aryl, O-
CO-N{(C0-C4) alkylene-H)-(C0-C4) alkylene-H, O-CO-N((C0-C4) alkylene-H)-(C0-C4)
alkylene- (C3-C13)cycloalkyl, O-CO-N((C0-C4) alkylene-H)-(C0-C4) alkylene- (C3-
C15) heterocycle,S-(C1-C4)alkyl, S-(C0-C4) alkylene-(C3-C13)cycloalkyl, S-(C0-C4)
alkylene-(C6-C10) aryl, S-(C0-C4) alkylene-(C3-C15) heterocycle, SO-(C1-C4)alkyl,
S0-(C0-C4) alkylene-(C3-C13)cycloalkyl, SO-(C0-C4) alkylene-(C6-C10) aryi, SO-(CO-
C4) alkylene;(CS-C15) heterocycle, SO2-(C1-C4)alkyl, SO2-(C0-C4) alkylene-(C3-
C13)cycloalkyl, SO2-(C0-C4) alkylene-(C6-C10) aryl, SO2-(C0-C4) alkylene-(C3-C15)
heterocycle, SO2-N({C0-C4)alkylene-H)-(C0-C4)alkylene-(C6-C 10)aryl, SO2-N((CO-
C4)alkylene-H)-(CO-C4)alkylene-H, SO2-N((C0-C4) alkylene-H)-(C0-C4)alkylene-(C3-
C13)cycloalkyl, SO2-N((C0-C4)alkylene-H)-(C0-C4)alkylene-(C3-C15)heterocycle,
where the aryl ring or heterocyclic ring is unsubstituted or mono- or disubstituted by F,
Cl, Br, OH, CF3, NO2, CN, OCF3, O-(C1-C8)-alkyl, (C1-C6)-alkyl, N((C0-C4)-alkylene-
H)-(C0-C4)-alkylene-H,;

N((C0-C4)-alkylene-H)-(C0-C4)-alkylene-H, N((C0-C4) alkyiene-H)-(C0-C4)alkylene-
H)-(C1-C6)cycloalkyl, N((CO-C4)aikylene-H)-(C0O-C4)alkylena-(C6-C12)-aryl, N{(CO-
C4)alkylene-H)-(C0-C4)alkylene-(C3-C15)heterocycle, N((C0-C4) alkylene-H)-CO-(CO-
C4)alkylene-(C6-C12)-aryl, N((C0-C4)alkylene-H)-CO-(C0-C4)alkyl, N((CO-
C4)alkylene-H)-CO-(C0-C4)alkylene-(C3-C13)cycloalkyl, N((C0-C4)alkylene-H)-CO-
(C0-C4)alkylene-(C3-C15)heterocycle, N{(C0-C4) alkylene-H)-CO-O-(C0-C4)alkylene-
(C6-C12)-aryl, N((CO-C4)alkylene-H)-CO-O-(CO-C4)alkyl, N((CO-C4)alkylene-H)-CO-
0O-(C0-C4)alkylene-(C3-C13)cycloalkyl, N((CO-C4)alkylene-H)-CC-O-(CO-C4)a‘lkylene-
(C3-C15)heterocycle, N((C0-C4) alkylene-H)-CO-N((C0-C4)-alkylene-H)-(CO-
C4)alkylene-(C6-C12)-aryl, N({(C0-C4)alkylene-H)-CO-N((C0-C4)-alkylene-H)-{CO-
C4)alky), N((CD-C4)alkylene-H)-CO-N((C0-C4)-alkylene-H)-(C0-C4)alkylene-(C3-
C13)cycloalkyl, N{(C0-C4)alkylene-H)-CO-N((C0-C4)-alkylene-H)-(CO-C4)alkylene-
(C3-C15)heterocycle, where the aryl or heterocyclic ring is unsubstituted or mono- or
disubstituted by F, Cl, Br, |, OH, CF3, NO2, CN, OCF3, O-(C1-Cé6)-alkyl, (C1-C6)-alkyl,
N((C0-C4)-alkylene-H)-(C0-C4)-alkylene-H,SO2-CH3, COOH, COO-(C1-C6)-alkyl,
SF5, CONH2.
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The term “R5 and R6 together with the nitrogen atom to which they are bonded (Y =
N(R6)) can form a {C3-C9)-heterocycle which for example can contain additionally 1 to
3 heteroatoms” refer to structures of heterocycles which can be derived from
compounds such as for examgle pymoliding, morpholine, thiomorpholine, piperidine,
piperazihe. azetidine, 2,3-dihydro-1H-isoindole, piperazin-2-one, azefidine, isoindoline.
2,5-diazabicyclo[2.2.1]heptane,'thiomofpholine 1-oxide, thiomorpholine 1,1-dioxide,
piperidin-4-one, piperidin-3-one, homopiperidine, homopiperazine, homomorpholine,
2,3,6,7-tetrahydro-(1H)-1 ,4-diazepin-5(4 H)-one,

4-oxazolidine, azetidin-3-one, thiazolidine, thiazolidine 1-oxide, thiazeolidine 1,1-dfox_ide.

~ 4-imidazolidinone, 5.6,7,8-tetrahydro-[1,2 4]triazolo[4,3-a]pyrazine, 1,4-

diazabbicyclo[4.3.0]nonane, 2-aza-5-oxabicyclo[2.2.1]heptane, 2-oxa-5-
azabicyclo[2.2.1]heptane, diazabicyclof4.4.0]decane, 4,5,6,7-tetrahydrothieno[3,2-
clpyridine, 4,5,6,7-tetrahydro-1H-imidazol[4,5-c]-pyridine, 4,5,6,7-tetrahydro-1H-
pyrazolo[4,3-c]pyridine, 3,8-diaza-bicyclo]3.2.1]octane, octahydro-pyrrolo[3,4-c]pyrrole,
2 5-diazabicycloj2.2.2]octane, 4-spiro-[3-(N-methyl-z-pyrrolidinone)]-piperidine, 2.8-
diaza-spiro[5.5]undecane, 2,7-diaza-spiro[4.4]nonane, 3,'9-diaza-spiro[5.5]undecane,
2.8-'diaza—spiro[4.5]decane, 2,7-diaza-spiro[3.5]ncnane, 2,9-diaza-spiro{5.5]undecane,
2,?—diaia-spiro[d.S]decane, 1-oxa-4,9-diaza-spiro[5.5)undecane, 1-oxa-4,8-diaza-
spiro{5.5]undecane. '

The term “R2 and R3 together with the C-atoms to which they are bonded form a (C6-
C10) aryl- or a (C5-C10) heteroaryl ring"

refer-to structures of bicyclic aromatic or heteroaryl ﬁngs which comprise 10 to 14
{aryl) or 9 to 14 (heteroaryl) ring atoms in total.

2
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The term “oxo-residue” or “=0" refers to residues such as carbonyl (-CO-), nitroso (-
N=0), sulfinyl (-§0-) or sulfonyl (-SO2-).

Halogen is fluorine, chlorine, bromine or iodine.

Optically active carbon atoms present in the compounds of the formula | can
independently of each other have R configuration or S configuration. The compounds
of the formula | can be present in the form of pure enantiomers or pure diastereomers
or in the form of mixtures of enantiomers and/or diastereomers, for example in the form
of racemates. The present invention relates to pure enantiomers and mixtures of
enantiomers as well as to pure diastereomers and mixtures of diastereomers. The
invention comprises mixtures of two or of more than two stereoisomers of the formula |
and it comprises all ratios of the stereoisomers in the mixtures. In case the compounds
of the formula 1 can be present as E isomers or Z isomers (or cis isomers or trans
isomers) the invention relates both to pure E isomers and pure Z isomers and to E/Z
mixtures in all ratios. The invention also comprises all tautomeric forms of the

compounds of the formula I.

Diastereomers, including E/Z isomers, can be separated into the individual isomers, for
example, by chromatography. Racemates can be separated into the two enantiomers
by customary methods, for example by chromatography on chiral phases or by
resolution, for example by crystallization of diastereomeric saits obtained with optically
active acids or bases. Stereochemically uniform compounds of the formula | can also
be obtained by employing stereochemically uniform starting materials or by using

stereoselective reactions.

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 I. These isomeric forms can be
obtained by known methods even if not specifically described in some cases.
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Pharmaceutically acceptable salts are, because their solubiiity in water is greater than
that of the initial or basic compounds, particularly suitable for medical applications.
These salts must have a pharmaceutically acceptable anion or cation. Suitable
pharmaceutically acceptable acid addition salts of the compounds of the invention are
salts of inorganic acids such as hydrbchlon'c acid, hydrobromic, phosphoric,
metaphoéphoric, nitric and sulfuric acid, and of organic acids such as, for example, -
acetic acid, benzenesulfonic, benzoic, citric, ethanesulfonic, fumaric, gluconic, glycolic,
isethionic, lactic, lactobionic, maleic, malic, methanesulfonic, succinic,
p-toiueneSulfonic and tartaric acid. Suitable pharmaceutically acceptable basic salts
are ammonium salts, alkali metal salts (such as sodium and potassium salts), alkaline
earth metal salts (such as magnesium and calcium salts), and salts of trometamol -
(2-amino-2-hydroxymethyl-1,3-propanediol), diethanolémine, lysine or
ethylenediamine. ‘ |

Salts with a pharmaceutically unacceptable anion such as, for example,
trifluoroacetate likewise belong within the framework of the invention as useful

intermediates for the preparation or purification of pharmaceuticaily acceptable salts

and/or for use in nontherapeutic, for example in vitro, applications.

The term “physiologically functional derivative” used herein refers tc any
physiologically tolerated derivative of a compound of the formula | 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 indirectly) a compound of the formula | or an active
metabolite thereof. ‘

Physiologically functional derivatives also include prodrugs of the compounds of the
invention, as described, for exampie, in H. Okada et al., Chem. Pharm. Buil. 1994, 42,
57-61. Such predrugs 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
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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 physiologically functional

derivatives as described herein.
Use

This invention relates further to the use of compounds of the formula 1 and their
pharmaceutical compositions as PPAR ligands. The PPAR ligands of the invention are
suitable as modulators of PPAR activity.

Peroxisome proliférator—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,, gamma_, and
gammas;, which are the result of altemative use of promoters and differential mRNA
splicing. Different PPARs have different tissue distribution and modulate different
physiological functions. The PPARs play a key role in various aspects of the regulation
of a large number of genes, the products of which genes are directly or indirectly
crucially involved in lipid and carbohydrate metabelism. Thus, for example, the
PPARalpha receptor plays an important part in the regulation of fatty acid catabolism
or lipoprotein metabolism in the liver, while PPARgamma is crucially involved for
example in regulating adipose cell differentiation. In addition, however, PPARs 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 acid derivatives and
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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 (4), 527-550; Kliewer, S.
et al., Recent Prog Horm Res., 2001, 56, 239-63,; Moller, D.E. and Berger, J.P., IntJ
Obes Relat Metab Disord., 2003, 27 Suppl 3, 17-21; Ram, V.J., Drugs Today, 2003,
39(8) 609-32). - . | '

Among the three PPAR-isoforms the physioldgical functiqns of PPARdeita h‘ave long
remained an enigmé. The first proposed pharmacologicai role for PPARdetta 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., 1999, 274, 6718-6725; Leibowitz M.D. et al., FEBS

-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 tevels (Oliver, W. et al., Proc. Natl. Acad.
Sci., 2001, 98, 5306-5361). The dual PPARdeRaiPPARaIpha agonist YM-16638
signiﬁcahtly lowers plasma iipids in rhesus and cynomolgus 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. etal., FASEB J.,
2003, 17, 209-226,; Tanaka, T. et al., PNAS, 2003, 100, 15924-15929 ; Holst, D. et al.,
BioChem. Biophys. Acta, 20'03, 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).
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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 Dematol., 2003,4(8), 523-30; Wahli, W., Swiss Med Wkly., 2002,
132(7-8),83-91).

PPARdelta 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., 19988, 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
diameter in mouse cultures (1. Saluja et al., Glia, 2001, 33, 194-204). Thus,
PPARdelta activators may be of use for the treatment of demyelinating and
dysmyelinating diseases. The use of peroxisome proliferator activated recep!or delta
agonists for the treatment of MS and other demyelynating diseases can be shown as
described in WO2005/097098.

.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 irreversible; it is usually accompanied or followed by axonal
degeneration, and often by cellular degeneration. Demyelination can occur as a result
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 Arncld: 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).

Centra! demyelination (demyelination of the CNS) occurs in several conditions, often of

uncertain etiology, that have come to be known as the primary demyelinating diseases.
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Of these, multiple sclerosis (MS) is the most prei/alent. Other prirhary demyelinating |

diseases include adrenoleukodystrophy {(ALD), adrenomyeloneuropathy, AIDS-
vacuolar fnyelopathy. HTLV-associated myelopathy, Leber's hereditary optic atrophy,
progressive muiltifocal leukoencephalopathy (PML), subacute sclerosing '
panencephalitis, Guillian-Barre syhdrome 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 acufe spinal cord transection of
unknown cause affects both gray and white matter in one or more adjacent thoracic
segments, can also result m 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 oni
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 phamaceutical appli_cations 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, Pharmacologic-al Research, 44(5), 345-52; Kersten, S. et al., Nature, 2000,
405, 421-424; Torra, 1.P. et al., Curr Opin Lipidol, 2001,12, 245-254).

Compounds of this type are particularly suitable for the treatment and/or prevehtion of:

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

2. Diabetes meilitus, especially type 2 diabetes, including the prevention of the
sequelae associated therewith.
Particular aspects in this connection are
- hyperglycemia,

- improvement in insulin resistance,

L%
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- improvement in glucose tolerance,
- protection of the pancreatic B cells

- prevention of macro- and microvascular disorders

. 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

- smali dense LDL cholesterol particles

- high ApoB lipoprotein concentrations

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

such as:

- obesity (excess weight), including central obesity

- thromboses, hypefcoagulable and prothrombotic states (arterial and venous)
- high blood pressure

- bheart failure such as, for example (but not restricted thereto), following

myocardiai infarction, hypertensive heart disease or cardiomyopathy

. Disorders or conditions in which inflammatory reactions are involved:

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

- vascular restenosis or reocclusion

- chronic inflammatory bowel diseases such as, for example, Crohn's disease
and ulcerative colitis

- asthma

- lupus erythematosus (LE) or inflammatory rheumatic disorders such as, for

example, rheumatoid arthritis
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other‘inﬂammatory states

6. Disorders of cell cycle or cell differentiation processes:

adipose cell tumors _

Iipomatous carcinomas such as, for example, Iipdsargomas

solid tumors and neoblasms such as, for example (but not restricted thereto),
carcinomas of the gastroi_ntestina‘l 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

angio'genesis ' '

7. Demyelinating and other neurodegenerative disorders of the central and peripheral

nervous systems including:

Alzheimer's disease

multiple sclerosis

Parkinson's disease

adrenoleukodystrophy (ALD)
adrenomyeloneuropathy

AIDS-vacuolar myelopat_hy

HTLV-associated _myelobathy

Leber's hereditary optic étrophy ‘
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
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8. Skin disorders and/or disorders of wound healing processes:

)

erythemato-squamous dermatoses such as, for example, psoriasis

acne vulgaris

other skin disorders and dermatological conditions which are modulated by
PPAR

eczemas and neurodemitis

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

papular dermatoses such as, for example, Lichen planus

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

localized benign epidermal tumors such as, for example, keratoderma,
epidermmal 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
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- wasting (cachexié)

- gout

- ischemia/reperfusion syndrome

-~ acute respiratory distress syndrome (ARDS)

Formulations

The amount of a compound of formula | necessary to achiéve the desired biotogical
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 Qenerally 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
intrévénous dose may be, for ekample, in the range frpm 0.001 mgto 1.0 mg/kg, which
can suitably be administered as infusion of 10 ng to 100 ng pe'r kilogram and per
minute. Suitable infusion solutions for these purposes may contain, for exa_mplé, from
0.1 ng to 10 mg, typically from 1 ng to 10 mg, per miilliliter. Single doses may contain,
for example, from 1 mg to 10 g of the active ingredient. Thus, ampules for injections
ma>y contain, for example, from 1'mg to 100 mg, and single-dose formulations which
can be administered orally, such as, for example, capsu!és or tablets, may contéin, 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 formuia | 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 i'ngredients of the compaosition 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 pharma{:eutically
active substances may likewise be present, including other compounds of formula |I.
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.

(Al
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Pharmaceutical compositions of the invention are those suitable for oral, rectal, topical,
peroral (for example sublingual) and parenteral (for example subcutaneous,
intramuscular, intradermai 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, hydroxypropylmethyicellulose phthalate
and anionic polymers of methacrylic acid and methyl methacrylate.

Suitable pharmaceutical preparations for oral administration may be in the form of
separate units such as, for example, capsules, cachets, suckable tablets or tablets,
each of which contain a defined amount of the compcund of formula |; as powders or
granules, as solution or suspension in an agueous or nonaqueous liquid; or as an oil-
in-water or water-in-oil emutsion. These compositions may, as already mentioned, be
prepared by any suitable pharmaceutical method which inctudes 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 produced by
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.

Phammaceutical compositions which are suitable for peroral (sublingual) administration
comprise suckable tablets which contain a compound of formula | with a flavoring,
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normally sucrose and gum arabic or trégacanth. and pastilles which comprise the

compound in an inert base such as gelatin and glycerol or sucrose and gum arabic.

Phamaceutical compositions suitable for pafenteral administration comprise
preferably sterile aqueous preparations of a compound of formuia |, which are
preferably isotonic with the bldod of the intended recipieht. These preparations are
preferably administered intravenously, although administration may also @aké plaée by .
subcutaneous, intramuscuilar or intradermal injection. These preparatidns can
preferably be produced by mixing the compound with water and making the resulting
solution sterile and isotonic with blood. Injectable compositions of the invention

generally contain from 0.1 to 5% by weight of the active compound.

Pharmaceutical compositions suitable for rectal administraﬁon'are preferably in the
form of single-dose suppositories. These can be produced by mixing a corripound of
the formula 1 with one or more conventional solid carriers, for example cocoa butter,
and shaping the resulting mixture. '

Pharmacéutical compositions suitable for topical use on the skin are preferably in 1hé
form of ointment, cream, lotion, paste, spray, aerosol or oil. Carriers which can be used
are petrolatum, lanolin, polyethylene glycols, alcohols and combinations of two cr 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 administrétio'n is élso possible. Pharmaceutical 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 iontophoresis as
described, for example, in Pharmaceutical Research, 2(6): 368 (1986). |
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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 |
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. In particular, the compounds of
the invention can be administered in combination with active ingredients having a
similar pharmacological action. For example, they can be administered in combination
with active ingredients which have favorable effects on metabolic disturbances or

disorders frequently associated therewith. Examples of such medicaments are

medicaments which fower blood glucose, antidiabetics,
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 ingredients for the treatment of high blood pressure
active ingredients for the treatment of heart failure and

o ® N O R WwN =

o

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

11.active ingredients for the treatment of neurodegenerative diseases

12.active ingredients for the treatment of disorders of the central nervous system
13.active ingredients for the treatment of drug, nicotine and alcohol addiction

14.analgesics

They can be combined with the compounds of the invention of the formula I in
particular for a synergistic enhancement of activity. Administration of the active
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ingredient combination can take place either by separa’te‘a'dministration 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.

Particularly suitable further active ingrgdients for the combination preparations are:

Al antidiabetics mentioned in the Rote Liste 2006, Chapter 12; ail‘slimmin.g
agentsiappetité supressants mentioned in the Rote Liste 2006, Chapter 1; all lipid-" -
lowering agents mentioned in the Rote Liste 2008, Chapter 58. They can be cbmbined
with\ th'e compound of the formula | according to the invention in particular for a '
synergistic enhancement of activity. The active compound combination can be

administered either by separate administration of the active compounds to the patient

- orin the form of combination preparations in which a plurality of active compounds are

present in 2 pharmaceutical preparation. Most of the active compounds listed below
are disclosed in USP Dictionary of USAN and International Orug Names, US
Pharmacopeia, Rockville 2601, |

~ Antidjabetics include insulin and insulin derivatives, such as, for example, Lantus® (see

www.lantus.com} or HMR 1964 or those descibed in W02005005477 (Novo Nordisk),
fast-acting insulins (see US 6,221,633), inhalable insulins, such as, for example,
Exubera ® or oral insulins, such as, for exarriple. IN-105 (Nobexj or Oral-lyn™
(Generex Biotechnology), GLP-Tderivatives, such as, for example, Exenatide,
Liraglutide or those disclosed in WO 98/08871 or W02005027978 by Novo Nordisk
AJS, in WO 01/04156 by Zealand or in WO 00/34331 by Beaufour-lpsen, pramlintide
acetate {Symlin; Amylin Pharmaoébticalé), and also ﬁrally effective hypoglycemic
active ingredients. | |

The active compounds preferably include
sulfonylureas,

higuanidines,

meglitinides,

oxadiazolidinediones,

thiazolidinediones,
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glucosidase inhibitors, ,
inhibitors of glycogen phosphcrylase,
glucagon antagonists,

glucokinase activators,

inhibitors of fructose-1 ,8-bisphosphatase,

modulators of the glucose transporter 4 (GLUT4),

inhibitors of glutamine:fructose-6-phosphate amidotransferase (GFAT),

GLP-1 agonists,

potassium channel openers, such as, for example, those disclosed in WO 97/26265
and WO 99/03861 by Novo Nordisk A/S,

inhibitors of dipeptidylpeptidase IV (DPP-IV),

insulin sensitizers, .

inhibitors of liver enzymes involved in the stimulation of gluconeogenesis and/or
glycogenolysis,

modulators of glucose uptake, glucose transport and glucose backresorption,
inhibitors of 118-HSDA1,

inhibitors of protein tyrosine phosphatase 18 (PTP18B),

" modulators of the sodium/glucose cotransporter 1 or 2 (SGLT1, SGLT2),

compounds which alter lipid metabolism, such as antihyperlipidemic active ingredients

and antilipidemic active ingredients,

compounds which reduce food intake or food absorption,

compounds which increase thermogenesis,

PPAR and RXR modulators and

active ingredients which act on the ATP-dependent potassium channel of the beta .

cells.

In one embodiment of the invention, the compound of the formula | is administered in
combination with a HMGCoA reductase inhibitor, such as simvastatin, fluvastatin,
pravastatin, lovastatin, atorvastatin, cerivastatin, rosuvastatin or L-6596989.

In one embodiment of the invention, the compound of the formula | is administered in

combination with a cholestero! resorption inhibitor, such as, for example, ezetimibe,
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tiqueside, pamaqueside, FM-VP4 (éitostanoi/campeSterol ascorbyl phospﬁate;_Fo_rbes
Medi-Tech, W02005042692), MD-0727 (Microbia Inc., W02005021497) or with
compounds as described in WO2002066464 (Kotobuki Pharmaceutical Co. Ltd.),
wWQ2005062824 (Merck & Co.} or W02005061451 and WO2005061452 (AstraZeneca
AB). ' ‘

in one embodiment of the invention, the compound of the formula | is administered in
combination with a PPAR gamma agonist, such as, for example, rosiglitazone,
pioglitazone, JTT-501, GI 262570, R-483 or CS-011 (rivoglitazone).

In one embodiment of the inventién, the compound of the formula | is administered in
combination with a PPAR alpha agonist, such as, for example, GW9578, GW-590735,
K-111, LY-674, KRP-101 or DRF-10945, |

In one embodiment of the invention, the compound of the formula | is édministered n
combination with a mixed PPAR alpha/gamma agonist, such as, for example,
muraglitazar, tesaglitazar, naveglitazar, LY-510929, ONO-5129, E-3030 or as
described in WO00/64888, WO00/64876, WO03/020269, WO2004075891, -
W02004076402, WO2004075815, WO2004076447, WO2004076428,
W02004076401, W0O2004076426, W02004076427, WQ2006018118,
WO02006018115, and WO2006018116 or in J.P. Berger et al.,, TRENDS in
Pharmacological Sciences 28(5), 244-251, 2005. '

In one embodiment of the invention, the compound of the formula | is administered in
corﬁbination with a PPAR delta agonist, such as, for example, GW-501516 or as
described in WO2005097762, WO2005097786, W02005097763, and ‘
wWQ2006029699.

in one embodiment of the invention, the compound of the formula | is administered in
combination with metaglidasen or with MBX-2044 or other partial PPAR gamma
agonists/antagonists.
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In one embodiment of the invention, the compound of the formula | is administered in
combination with a fibrate, such as, for example, fenofibrate, clofibrate or bezafibrate.

In one embodiment of the invention, the compeund of the formula | is administered in
combination with an MTP inhibitor, such as, for example, implitapide, BMS-201038, R-
103757 or those described in WO20050852286.

In one embodiment of the invention, the compound of the formula | is administered in
combination with a CETP inhibitor, such as, for example, torcetrapib or JTT-705.

In one embodiment of the invention, the compound of the formula | is administered in
combination with a bile acid resorption inhibitor (see, for example, US 6,245,744, US
6,221.897 or WO00/61568), such as, for example, HMR 1741 or those described in DE
10 2005 033098.1 and DE 10 2005 033100.9.

In one embodiment of the invention, the compound of the formula | is administered in
combination with a polymeric bile acid adsorber, such as, for example, cholestyramine

or colesevelam.

In one embodiment of the invention, the compound of the formuia | is administered in
combination with an LDL receptor inducer (see US 6,342 ,512), such as, for example,
HMR 1171, HMR 1586 or those described in WO2005097738.

in one embodiment, the compound of the formula 1 is administered in combination with
Omacor® {omega-3 fatty acids; highly concentrated ethyl esters of eicosapentaenoic

acid and docosahexaenoic acid).

in one embodiment of the invention, the compound of the formula | is administered in
combination with an ACAT inhibitor, such as, for example, avasimibe.,
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in one embodiment of the invention, the compound of the formula | is adminiStered in
combination with an antioxidant, such as, for example, OPC-14117, probucol,
tocopherol, ascorbic acid, B-carotene or selenium. ’

In one emquifnent of the invention, the compound of the formula | is administered in
combination with a vitamin, such as, for example, vitamin B6 or vitamin B12. '

In one embodiment of the invention, the compound of the formula | is administered in

.combination with a lipoprotein lipase modulator, such as, for example, ibrolipim (NO-
1886). ' ‘

In one' embodiment of the invention, the compound of the formula | is administered in
combination with an ATP-citrate iyase inhibitor, such as, for ekample, SB-204990. -

In one embodiment of the inventicn, the compound of the formula | is administered in
combination with a squalene synthetase inhibitor, such as, for example, BMS-188494
or as described in WO2005077907.

In one embodiment of the invention, the compound of the formula 1 is administered in
combination with a fipoprotein{a) antagonist, such as, for'example, gemcabene'(Cl-
1027).

In one embodiment of the invention, the compound of the formula | is administered in

combination with an HM74A receptor agonists, such as, for example, nicotinic acid.

In one embodiment of the invention, the compound of the formula | is administered in

combination with a lipase inhibitor, such as, for exambie. orlistat or cetilistat (ATL-962).

In one embodiment of the invention, the compound of the formula | is administered in
combination with insulin.

1
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In one embodiment of the invention, the compound of the formula | is administered in
combination with a sulfonylurea, such as, for example, tolbutamide, glibenclamide,

glipizide or glimepiride.

In one embodiment of the invention, the compound of the formula | is administered in

combination with a biguanide, such as, for example, metformin.

In another embodiment of the invention, the compound of the formula I is administered
in combination with a meglitinide, such as, for example, repaglinide or nateglinide.

In one embodiment of the invention, the compound of the formula 1 is administered in
combination with a thiazolidinedione, such as, for example, troglitazone, ciglitazone,
pioglitazone, rosiglitazone or the compounds disclosed in WO 97/41097 by Dr.
Reddy's Research Foundation, in particular 5-[{4-[(3,4-dihydro-3-methyl-4-oxo-2-
quinazolinylmethoxy]phenyl)methyl]-2,4-thiazolidinedione.

In one embodiment of the invention, the compound of the formula | is administered in

combination with an a-glucosidase inhibitor, such as, for example, miglitol or acarbose.

in one embodiment of the invention, the compound of the formula | is 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 of the invention, the compound of the formula | is administered in
combination with more than one of the compounds mentioned above, for example in
combination with a sulfonylurea and metformin, a sulfonylurea and acarbose,
repaglinide and metformin, insulin and a sulfonylurea, insulin and metformin, insulin

and troglitazone, insulin and lovastatin, etc.

In one embodiment of the invention, the compound of the formula | is administered in
combination with an inhibitor of glycogen phosphorylase, such as, for example, PSN-
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357 or FRj-258900 or those described in W02003084922, WO2004007455, - -
WQ2005073223-31 or WO2005067932. '

In one embodiment of the invention, the compound of the formula | is administered in
combination with glucagon receptor antagonists, such as, for example, A-770077,
NNC-25-2504 or such as in WO02004100875 or WO2005065680.

In one embadiment of the invention, the compound of the formula | is administered in
combination with activators of glucokinase, such as, for example, RO-4389620, LY-
2121260 (W02004063179), PSN-105, PSN-110, GKA-50 or those described, for

“example, by Prosidion in WO2004072031, WO2004072066, WO 05103021 or WO

06016178, by Roche in WO 000582983, WO 00183465, WO 00183478, WO 00185706,
WO 00185707, WO 01044216, GB 02385328, WOVOZOOBZOQ. WO 02014312, WO
0246173, WO 0248106, DE 10259785, WO 03095438, US 04067939 or WO
04052869, by Novo Nordisk in EP 1532980, WO 03055482, WO 04002481, WO
05049019, WO 05066145 or WO 05123132, by Merck/Banyu in WO 03080585,
WO03097824, WO 04081001, WO 05063738 or WO 05090332, by Eli Lilly in WO

- 04063194, or by Astra Zeneca in WO 01020327, WO 03000262, WO 03000267, WO

03015774, WO 04045614, WO 04046139, WO 05044801, WO 05054200, WO
05054233, WO 05056530, WO 05080359, WO 05080360 or WO 05121110.

In one embodiment of the invention, the compound of the formula | is administered in

combination with an inhibitor of gluconeogenesis, such as, for example, FR-225654.

in one embodiment of the invention, the compound of the formuta i is administered in
combination with inhibitors of fructose-1,6-bisphosphatase (FBPase), such as, for
example, CS-917. '

In one embodiment of the invention, the compound of the formula | is administered in
combination with modutators of the glucose transporter 4 (GLUT4), such as, for
example, KST-48 (D.-O. Lee et al.: Arzneim.-Forsch. Drug Res. 54 (12), 835 (2004)).
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in one embodiment of the invention, the compound of the formula | is administered in
combination with inhibitors of glutamine:fructose-6-phosphate amidotransferase
(GFAT), as described, for example, in W02004101528.

In one embodiment of the invention, the compound of the formula 1 is administered in
combination with inhibitors of dipeptidylpeptidase IV (DPP-1V), such as, for example,
vildagliptin (LAF-237), sitagliptin (MK-0431), saxagliptin (BMS-477118), GSK-823093,
PSN-9301, SYR-322, SYR-619, TA-6666, TS-021, GRC-8200, GW-825964X or as
described in WO2003074500, WO2003106456, W0200450658, WO2005058801,
wW02005012312, W02005/012308, PCT/EP2005/007821, PCT/EP2005/008005,
PCT/EP2005/008002, PCT/EP2005/008004, PCT/EP2005/008283, DE 10 2005
012874.2 or DE 10 2005 012873.4.

In one embodiment of the invention, the compound of the formula | is administered in
combination with inhibitors of 11-beta-hydroxysteroid dehydrogenase-1 (118-HSD1),
such as, for example, BVT-2733 or those described, for example, in W02001280090-
94, W0O200343999, W02004112782, WO200344000, W0O200344009,
WO02004112779, WO2004113310, WO2004103980, W0O2004112784,
WQ02003065983, W0O2003104207, WO2003104208, WO2004 106294,
WO02004011410, WO2004033427, W0O2004041264, W0O2004037251,
WQO2004056744, WO2004065351, W0O2004089367, WO2004089380,
W02004089470-71, WO2004089896, WO2005016877 or WO2005097759.

In one embodiment of the invention, the compound of the formula | is administered in
combination with inhibitors of protein tyrosine phosphatase 1B (PTP1B), as described,
for example, in W0200118830-31, W0200117516, W0O2004506446, W02005012295,
PCT/EP2005/005311, PCT/EP2005/005321, PCT/EP2005/007151, PCT/EP2005/ or
DE 10 2004 060542 4.

In one embodiment of the invention, the compound of the formula | is administered in
combination with modulators of the sodium/glucose cotransporter 1 or 2 (SGLT1,
SGLT2), such as, for example, KGA-2727, T-1095 and SGL-0010 or as described, for
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example, in WO2004007517, WO200452903, WO200452902, WO2005121161 ,
WO02005085237, JP2004353630 or by A. L. Handlon in'Expert Opin. Ther. Patents
(2005) 15(11), 1531-1540.

~In one embodiment of the invention, the compound of the formula I is administered in

combination with inhibitors of hormone-sensitive lipase (HSL). such as those
described,r for example, in WO01/17981, WO01/66531, W02004035550,

WO02005073199 or WO03/051842.

in one embodiment of the invention, the compound of the formula | is administered in
combination with inhibitors of acetyl-CoA carboxylase (ACC) such as those described,
for example, in WO199946262, WO200372197, WO2003072197 or WO2005044814.

In one embodiment of the invention, the compound of the formula ! is administered in
combination with an inhibitor of phosphoenolpyruvate carboxykinase (PEPCK), such
as those described, for example, in WO2004074288.

In one embodiment of the invention, the cbmpound of the formula | is administered in
combination with an inhibitor of glycogen synthase kinase-3 beta (GSK-3 beta), such
as those described, for example, in US2005222220, W0O2004046117,
W02005085230, WO20051 11018, W02003078403, W02004022544,
W02003106410, WO2005058908, US2005038023, WO2005009997, US2005026984,
WO02005000836, WO2004106343, EP1460075, W0O2004014910, WO2003076442,
WOQ2005087727 or WO2004046117.

In one embodiment of the invention, the compound of the formula 1 is administered in
combination with an inhibitor of protein kinase C beta (PKC beta), such as, for
example, ruboxistaurin.

In one embodiment of the invention, the compound of the formula | is administered in
combination with an endothelin-A receptor antagonist, such as, for example,
avosentan (SPP-301).
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In one embodiment of the invention, the compound of the formula [ is administered in
combination with inhibitors of “I-kappaB kinase® (IKK inhibitors), such as those
described, for example, in WO2001000610, W02001030774, W02004022553 or
W02005097128.

In one embodiment of the invention, the compound of the formula | is administered in
combination with modulators of the glucocorticoid receptor as described, for example,
in W02005050336.

In a further embodiment of the invention, the compound of the formula I is
administered in combination with CART modulators (see "Cocaine-amphetamine-
regulated transcript influences energy metabolism, anxiety and gastric emptying in
mice" Asakawa, A. <* al.: Hormone and Metabolic Research (2001), 33(9), 554-558);
NPY antagonists such as, for example, {4-{(4-aminoquinazolin-2-ylamirio)methyl]-
cyclohexylmethylinaphthalene-1-sulfonamide hydrochioride (CGP 71683A).

peptide YY 3-36 (PYY3-36) or analogous compounds, such as, for exampie, CJC-1682
{PYY3-36 conjugated with human serum aibumin via Cys34), CJC-1643 (derivative of
PYY 3-36 which conjugates in vivo to serum albumin) or those described in
W02005080424;

cannabinoid receptor 1 antagonists, such as, for example, rimonabant, SR147778 or
those described, for example, in EP 0656354, WO 00/15609, WO 02/076949,
WO02005080345, W02005080328, WO2005080343, WO2005075450,
WO02005080357, WO200170700, W02003026647-48, WO200302776,
WO2003040107, WO2003007887, WO2003027069, US6,509,367, WO200132663,
wWO02003086288, W02003087037, WO2004048317, WO2004058145,
WO02003084930, W0O2003084943, W02004058744, WO2004013120,
W02004029204, WO2004035566, W0O2004058249, WO2004058255,
WO02004058727, WO2004069838, US20040214837, US20040214855,
US20040214856, WO2004096209, WO2004096763, WO2004096794,
WQ2005000809, WO2004099157, US20040266845, WO2004110453,
wW02004108728, W02004000817, WO2005000820, US20050009870,
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'WO0200500974, WO200411 1033-34, W0200411038-39, W02005016286,

WO02005007111, WO2005007628, US20050054679, W0O2005027837,
WQ02005028456, W02005063761-62, WO2005081509 or WO2005077897,

MC4 agonists (for example [2-(3a-benzyl-2-methyl-3-oxo—2,3.3a,4,6,7-hexahydr0-
pyrazolo{4,3-c]pyridin-5-yl)-1 -(4-chlofOphenyI)-Z-oxoethyl]-1 -amino-1,2,3,4-tetrahydro-
naphthalene-2-carboxamide; (WO 01/81752)) or LB53280, LB53279, LB53278 or
THIQ, MB243, RY764, CHIR-785, PT-141 or those described in WO2005060985, -
WO02005009950, WO2004087159, WO2004078717, WO2004078716,
W02004024720, US20050124652, W02005051391 , W02004112793, |
WOUS20050222014, US20050176728, US20050164914, US20050124636,
US20050130988, USZOD40167201, wWO02004005324, W0O2004037797,
WO2005042516, W02005040109, WO2005030797, US20040224901,
WO0200501921, W0200509184, WO2005000339, EP1460069, WO2005047253,
WO02005047251, EP1538159, W02004072076, WO02004072077 or W02006024390;
orexin receptor antagonists {for examplé 1-(2-methylbenzoxazol-6-yl)-3-
[1,5]naphthyridin-4-ylurea hydrochloride (SB-334867-A) or those described, for
example, in WO200196302, WO200185693, W02004085403 or WO2005075458),
histamine H3 receptor agonists (for example 3-cyclohexyl-1-(4,4-dimethyi-1,4,6,7-
tetra'hydroimidazo[tl,5-c]pyridin-5-yi)-propan-1-one oxalic acid salt (WO 00/63208) or
those described in WO200064884, WO2005082893);

CRF antagonists (for example [2-methyl-S-(2,4,6-trimethylphenyl)-9H-1,3,9-
triazafluoren-4-ylldipropylamine (WO 00/66585)),

CRF BP antagonists (for example urocortin);

urocortin égonists: :

B3 agonists (such as, for example, 1-(4-chloro-3-methanesulfonylmethylphenyl)-2-[2-
(2,3-dimethyl-1H-indol-6-yloxy)ethylamino)ethanol h)}drochloridé (WO 01/83451));
MSH (melanocyte-stimulating hormone) agonists; | '

MCH (melanin-concentrating hormone) receptor antagonists (such as, for example,
NBI-845, A-761, A-665798, A-798, ATC-0175, T-226296, T-71, GW-803430 or those
compounds described in WO2003/157689, W02005685200, W02005019240, -
W02004011438, WO2004012648, W0O2003015769, WO2004072025,
WO02005070898, W0O2005070925, W0O2006018280, WO2006018279,
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W02004039780, W02003033476, WO2002006245, W02002002744,
W02003004027 or FR2868780);

CCK-A agonists (such as, for example, {2-]4-(4-chloro-2,5-dimethoxyphenyl)-5-(2-
cyclohexylethyl)-thiazol-2-yicarbamoyl}-5,7-dimethylindol-1-yl}acetic acid trifluoroacetic
acid salt (WO 99/15525), SR-146131 (WO 0244150) or SSR-125180);

serotonin reuptake inhibitors (for example dexfenfluramine);

mixed serotonin- and noradrenergic compounds (for example WO 00/71549);

5-HT receptor agonists, for example 1-(3-ethylbenzofuran-7-yl)piperazine oxalic acid
sait (WO 01/09111);

5-HT2C receptor agonists (such as, for example, APD-356, BVT-933 or those
described in W0200077010, WO20077001-02, WO2005019180, W02003064423,
WQ200242304 or W02005082859);

5-HT86 receptor antagenists, such as descrébed, for éxample, in WO2005058858;
bombesin receptor agonists (BRS-3 agonists); ’

galanin receptor antagonists;

growth hormone (for exampie human growth hormone or AOD-8604);

growth hormone releasing compounds (tert-butyl 6-benzyloxy-1-(2-diisopropylamino-
ethylcarbamoyl)-3,4-dihydro-1H-isoquinoline-2-carboxylate (WO 01/85695));

growth hormone secretagog receptor antagonists (ghrelin antagonists) such as, for
example, A-778193 or those described in WO20050307 34,

TRH agonists (see, for example, EP 0 462 884),

uncoupling protein 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
treatment of obesity. Drugs of the Future (2001), 26(9), 873-881);

DA agonists (bromocriptine or Doprexin);

lipase/amylase inhibitors (as described, for example, in WO 00/40569);

inhibitors of diacylglycerol O-acyltransferases (DGATs) such as described, for
example, in US2004/0224897, W02004094618, W0O200058491, WO2005044250,
WO02005072740, JP2005206492 or WO2005013907,

inhibitors of fatty acid synthase (FAS) such as, for example, C75 or those described in
WG02004005277,
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oxyritomodulin;

oleoyl-estrone

or thyroid hormone receptor agonists, such as, for example, KB-2115 or those

_described in WO20058279, W0200172692, W0200194293, W02003084915,

W0200401 B421 or W02005092316.

In one embodiment of the invention, the furthér active ingredient is leptin;

see for example "Perspectives in the therapeutic use of leptin”, Salvador, Javier;
Gomez-Ambrosi, Javier, Fruhbeck, Gema, Expert Opinion on Pharmacotherapy '
(2001), 2(10), 1615-1622.

In one embodiment of the invention, the further active ingredient is dexamphetamine or

amphetamine.

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

In another embodiment of the invention, the further active ingredient is sibutramine.

In one embodiment of the invention, the further active ingredient is hazindol or

phentennine.‘

in one embodiment, the compounds of the formula ) are administered in combination
with bulking agents, preferably iriso!uble 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 Speciaities & Food
Ingredients GmbH, Industriepark Hochst, 65926 Frankfurt/Main). Combination with
Caromax® is possible in one preparation or by separate administration of compounds
of the formula I and Caromax®. Caromax® can in this-connection alse be administered

in the form of food products such as, for exampie, in bakery products or muesli bars.
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In one embodiment of the invention, the compound of the formuia | is administered in
combination with PDE (phosphodiesterase) inhibitors, as described, for example, in
WO02003/077949 or W02005012485,

In one embodiment of the invention, the compound of the formula | is administered in
combination with NAR-1 (nicotinic acid receptor) agonists as described, for example, in
wW02004094429.

In one embodiment of the invention, the compound of the fermula | is administered in
combination with CB2 {cannabinoid receptor) agonists as described, for example, in
US2005/143448. ' .

In one embodiment of the invention, the compound of the formuia 1 is administered in
combination with histamine 1 agonists as described, for example, in W02005101979.

In one embodiment of the invention, the compound of the formula I is administered in
combination with bupropion, as described in W0O2008017504.

In one embodiment of the invention, the compound of the formula | is administered in
combination with opioid antagonists as described, for example, in WQ2005107806 or
WO0200409442S.

In one embodiment of the invention, the compound of the formula | is administered in .
combination with neutral endopeptidase inhibitors as described, for example, in

WQ0200202513, WO2002/06492, WO 2002040008, WO2002040022 or

WO02002047670.

In one embodiment of the invention, the compound of the formula | is administered in
combination with NPY inhibitors (neuropeptide Y) as described, for example, in
wW02002047670.
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In one embodiment of the invenﬁon. the compound of the formula | is administe(ed in
combination with sodium/hydrogen exchange inhibitors as described, for exémple, in
WQ02003092694.

In one embodiment of the invention, the compound' of the formula | is administered in
combination with modulators of the glucocorticoid receptor as described, for example,
in W02005080336. |

In one embodiment of the invention, the compound of the formula | is administered in

combination with nicotine receptor agenists as described, for example, in
WO02004094429. - |

In one emboc.ment of the inventibn, the cocmpound of thelformu!a | is administered in
combination with NRIs (norepinephrine reuptake inhibitors) as described, for example,

in WO20032053140.

In one embodiment of the invention, the compound of the formula ! is administered in

combination with MOA (E-beta-methoxyacrylate), such as, for example, segeline, or as

described, for example, in WO2002053140.

In one embodiment of the invention, the compound of the formula | is administered in
combination with antithrombotic active ingredients, such as, for example, clopidrogel.

Itis to be ﬁnderstoqd that each suitable combination of the compounds according to
the invention with one ofr more of the compounds mentioned above and optionally one
or more further pharmacologically active substances is meant to be included in the
scope of the present invention. |

The formulae for some of the development codes mentioned above are given below.

3¢
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The activity of the compounds was tested as follows:

Determination of EC50 values of PPAR agonists in the cellular PPARalpha 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-Zeo) 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 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 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 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 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. For this
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purpose, five bindiﬁg sites of the yeast transcription factor GAL4 (Accession'#
AF264724) were cloned in 5°-upstream of a 68 bp-long minimal MMTV promotér
(Accession # V01175). The minimal MMTV promoter section contains a CCAAT box
and a TATA element in order to enable efficient transcription by RNA polymerase 1.
The cloning and sequencing of the GAL4-MMTYV construct took place in analogy to the
description of Sambrook J. et. al. (Molecular cloning, Cold Spring Harbor Laboratory
Press, 1989). Then tﬁe complete Photinus pyraiis gene (Acbession #M15077) was
cloned in 3'-downstream of the GAL4-MMTV element. After sequencing, the luciferase
reporter element consisting of five GAL4 binding sites, MMTV promoter and luciferase
gene was recloned into a plasmid which confers zeocin resistance in order to 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 protocols in molecular
biology, Vol. 1-3, John Wiley & Sons, Inc., 1995). Then zeocin-containing medium (0.5
mg/ml) was used to select a suitable stable cell clone which showed very low basal
expression of the luceriferase gene. ‘

in a second step, the PPARaIpHa fusion protein (GR-GAL4-humanPPARalpha-LBD
was introduced into the stable cell clone described. For this purpose, initially 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 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 (Invitrcgen) in order to enable constitutive expression therein by the
cytomegalowrus promoter. This plasmid was linearized with a restriction endonuclease
and stably transfected into the previously described cell clone containing the luciferase
reporter element. The finished PPARalpha reporter cell line which contains a luciferase
reporter element and constitutively expresses the PPARalpha fusion protein (GR-
GAL4-human PPARalpha-LBD) was isolated by selection with zeocin (O.S'mg/ml) 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% cs-FCS (fetal calf
serum; #5H-30068.03, Hyclone), 0.5 mg/ml zeocin (#R250-01, invitrogen), 0.5 mg/m|
G418 (#10136-027, 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 (# 353612, 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 ml of PBS (#14190-094, Invitrogen), treated with 3 m! of trypsin solution
(#25300-054, Invitrogen) at 37°C for 2 min, taken up in 5 mi of the DMEM described
and counted in a cell counter. After dilution to 5G0.000 cells/ml, 35,000 ceils are
seeded in each well of a 96 well microtiter plate with a clear plastic base (#3610,

~Corning Costar). The plates are incubated in the cell culture incubator at 37°C and 5%

CO; for 24 h.

Day 2
PPARalpha agonists to be tested are dissolved 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 pM to
100 pM. More potent compounds are tested in concentration ranges from 1 yM 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 ceils. The dilution and addition of the substances is carmied out by a robot
(Beckman FX). The final volume of the test substances diluted in medium is 100 pl 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 chargéd with a standard PPARalpha ag'on'ist, 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.

Day 3°

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

Evaluaticn

The raw data from the luminometer are transferred into a Microsoft Excel file. Dose-

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 49 in this éssay are
in the range from 5 nM to > 33 pM. Compounds of the invention of the formula )
activate the PPARalpha receptor. '
Determination of EC50 values of PPAR agonists in the cellular PPARdelta assay
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= human
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 luciferase 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 PPARdelia 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
(tnvitrogen) in order to enable constitutive expression by the cytomegalovirus
promoter. This plasmid was linearized with a restriction endonuclease and stably
transfected into the previously described cell clone containing the luciferase reporter
element. The resulting PPARdelta reporter cell line which contains a luciferase reporter
element and constitutively expresses the PPARdelta fusion protein (GR-GAL4-human
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PPARdéIta-LBD) was isolated by selection with zeocin (0.5 mg/ml) and G418
(0.5 mg/mi).-

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 standard
to control test efficacy.

PPARdelta EC50 values in the range from 0.2 nM to >10 pM were measured for the
PPAR agonists of Examples 1 to 49 described in this appliéation. Compounds of the
invention of the formula | activate the PPARdelta reoéptor.

41
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The potency of some of the described examples in the GAL4 assays are indicated in

the following table :

e | TSRS | TR
4 0.0002 0.012
10 0.006 4.38
16 0.001 0.117
20 0.001 0.307
22 0.017 2.64
25 0.003 0.544
27 0.017 1.21
32 0.127 >33
34 0.001 1.07
35 0.004 0.269
37 0.0005 1 0.223
(+)40 0.001 0.677
42 0.008 =
(+)45 0.0003 1.23
48 0.001 0.087
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Processes

The compounds of the géner‘al formula | according to the invention can be obtained as
outlined to the reaction schemes below:

Process A

X' = HO, HS, HOCH,., HSCH,-
, base , (R = haiide, OSOZR')

R9 m1p
h CD{;l(R ‘S}C” Mitsumotw eacton conditons (R = OH)

A-1
A-2
R5 R5
R9 R10
R10
O : :<< NH,OM, NEL, Ij\ /J\IS—K
’> g : fOH
RS
Y
. .
1. phenylchloroformate, pyridine R8 v R? Rig 1H
2. DBU, MeCN JQ | R \ o
R? z U X 4 N A \{
or Phenylchloroformata ) —_— N,O
iPrNEL, MW, e W

A compound of general formula A-2 where X’ is -OH, -SH, - CH20H or -CH2éH and
R1,R2, R3 and B are as deﬁned' above is either reacted with a compound of general
formula A-1 where R is halide (1, Br, Cl) or a sulfonate (OS0O,CHs, OS0,;CsHsCH3) and
R5, R7, R8, R9, R10, U, V, W, Y and Z are as defined above in the presence of a base
as cesium carbonate or sodium hydride in a solvent as dimethylformamide or with an
alcohol of general formula A-1 where R = OH and R5, R7, R8, R9, R10, U, V, W,‘Y
and Z are as defined above under Mitsunobu reaction conditions (triphenylphosphine,
diethylazodicarboxylate for instance) in an apolar solvent as dichloromethane to give a
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compound of general formula A-3 where X= O, S, -OCH»- or -SCH;-. The compound of
general formula A-3 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 general formula A-4. This reaction can be facilitated by heating the
reaction mixture under microwave irradiation. This compound of general formula A-4 is
converted to the product of general formula A-5 by reaction with phenylchloroformate
in the presence of a base as pyridine or diisopropylethylamine followed by heating the
reaction mixture with microwave irradiation to allow cyclization or alternatively isolating
the resulting intermediate and treating it with a base as 1,8-diazabicyclo[5.4.0Jundec-7-

ene in a solvent as acetonitrile.
Examples 1 - 10 and 35-36 were obtained according to process A.

Other compounds can be obtained accordingly or by known processes.
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Process B

(X'=0, S, CH20, CH2S§) R5

\
,{v__Kam Q* C3,C0, 01 NaH, DMF RS &Kmo ]
@) }/
8
/L D\I/LCU) X_§§_
R7 _
84 . . 83
R® )
NR,ON, NE R9 1. phanylchiaroiormate, pyridine
gh /@{4_{" 2. DBU, MoCN

’OH or Phanykchlorotormale
iPr:NEl. MW, 150°C

R3 "R2

,flb—(%

B-5 R3 R2

A compound of Qeneral formuia B-1 where X is O, S, CHQO or CH,S and RS, R7, RS,
R9,R10, U, V. W, Yand Z a.re as defined above is reacted with a fluoro-nitnle of -
general formula B-2 where R1, R2, R3 and B are as defined above in the presence of
a base such as cesium carbonate or sodium hydride in a solvent such as |
dimefhyiformamide to give a compound of general formula B-3. As described in
process A, compound B-3 is treated with hydroxylamine hydrochloride in the presence

of a base such as triethylamine in a solvent as tetrahydrofuran and methanol to obtain

a compound of general formula B-4. This reaction can be facilitated by heating the
reaction mixture under microwave irradiation. Compouﬁd, B-4 is converted to the
product of general formula B-5 by reaction with phenylchloroformate in the presenbe of
a base as pyridine or diisopropylethylamine followed by heating the reaction mixture
under microwave irradiation to allow cyclization or alternatively isolating the resulting
intermediate and treating it with a base as 1,8-diazabicyclo[5.4.0}undec-7-ene in a
solvent as acetonitrile. '

Examples 11 - 21 and 37-46 were obtained according to process B.

4¢
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Other compounds can be obtained accordingly or by known processes.

Process C
RS
| ' X
. \ w
R w Ra VO T’ 10 R1
g B R8 Re @L 8
& A\ /\@ M0 wom o RY ’/LU &
_ - A7, —
RY  R2 R7 c3 RY R2
c-1 c2

v"% Ris 510 R1
1. phenylchloroformate, pyridine
NH,OH, NEL, Qz /LCB °O A\ 2. DBU, MeCN

c-4 R3 R2

RE v RS Rip R M
o 8 N0
A 7\ \‘(

R7

c5

A compound of general formula C-2 where R5, R7, R8, RS, R10, U, V, W, Y and Z are
as defined above is reacted with a benzylic bromide of general formula C-1 where B,
R1, R2, R3 and R4 are as defined above in the presence of a base such as sodium
hydride in a solvent such as dimethylformamide to give a compound of general formula

10 C-3. As described in process A, compound C-3 is treated with hydroxylamine
hydrochlioride in the presence of a base such as triethylamine in a solvent as
tetrahydrofuran and methanol to obtain a compound of general formula C-4. This
reaction can be facilitated by heating the reaction mixture under microwave irradiation.
Compound C-4 is converted to the product of general formula C-5 by reaction with

15  phenylchloroformate in the presence of a base as pyridine or diisopropylethylamine

followed by heating the reaction mixture under microwave irradiation to allow
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cyclization or alternatively isolating the resulting intermediate and treating it with a -
base as 1,8-diazabicyclo[5.4 OJundec-7-ene in a solvent as acetonitrile.

Examples. 21-33 were obtained according to process C.

Process D:

This process is used for synthesizing the building blocks D-8, which cqrrespdnd to
general formula A-1 of process A, general formula B-1 of process B and general
formula'C-Z of process C, where R=0H, R10=H, VisNand U, W, Y, Z, R5, R7, R8

and R9 are as defined above.

o 0 /lL
Yo AR h - -
RS” W o RS w (0]

orCl2 -
D-1 ¢
R'= methyl or ethyl D-2
R5 " RS
I . Y\ .
LIAIH‘ R8 w
R7 7 v OH
D4 D-5
MnO2, DCM RQMQB" | {
n
E ] W \ )\
Y~R5
Y*RS
0.5 D8

A 3-oxo-carboxylic acid methyl- or ethyl ester of general formula D-1 where R5, Y and
W are as defined above is reacted with sulfuryl chioride or chlorine to yield the

corresponding chloride of general formula D-2. This compound of general formula D-2
is reacted with a benzamide or thiobenzamide of general formula D-3, where U is S or
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O and-R7, R8 and Z are as defined above to obtain a thiazole or oxazole ester of
general formula D-4. The ester of general formula D4 is reduced with a reducing
agent, for example lithium aluminium hydride, to the alcohol of general formula D-5,
where R5, R7, R8, U, W, Y and Z are as defined above.

A compound of general formula D-5 is treated with an oxidizing agent as manganese
dioxide‘ in an apolar solvent as dichloromethane to obtain an aldehyde of general
formula D-6 where W,Y, U, Z A, R5, R7 and R8 are as defined above. The aldehyde of
general formula D-6 is reacted with a Grignard reagent of general formula D-7, where
R9 is as defined above to obtain an secondary alcohol of general formula D-8.

Other compounds can be obtained accordingly or by known processes.

Process E:

This process is used for synthesizing the building blocks E-3, which correspond to
general formula A-1 of process A, general formula B-1 of process B and general
formula C-2 of process C, where R=0H, R9is -CF2R",R10=H,VisNand U, W, Y,
Z, R5, R7 and R8 are as defined above.

OH
R"-CF2SiMe3. TBAF g

gy i{ Ps

or €-3
R *-CF2-Br. In
E-2

Y"‘RS

A compound of genera! formula D-6 (derived from process D) is treated with a
difluorotrimethylsilyl reagent of general formula E-1 where R” is (C1-C5)alkyl, (C2-
CS)alkenyl , (C0-C5) alkylene-(C6-C14) aryl, (C0O-C5) alkylene-(C5-C15) heteroaryt,
(C0-C5) alkylene-{C3-C8) cycloalkyl, (C0-C5) alkylene-(C3-C8) cycloalkenyl, wherein
alkyl and alkylene are unsubstituted or mono-, di- or trisubstituted by F and aryl,
heteroaryl, cycloalkyl and heterocycloa'kyl are unsubstituted or mono-, di- or
trisubstituted by halegen, {C1-C4) alkyl , -CF3, -CHF2, or O-(C1-C4)alkyl;in a polar
solvent as tetrahydrofuran with catalytic amounts of a fluoride ion source such as KF or



10

15

.20

25

WO 2007/039178 PCT/EP2006/009304

| 80
tetrabutyl ammonium ﬂubride or alternatively with a bror_nod’rﬂuoromethlyl reagent of
general formula E-2 in the preéence ‘of indium in a polar sclvent as tetrahydrofuran in
an ultrasonic bath to obtain a secondary alcohol of general formula E-3.
Other compounds can be obtained accordingly or by known processes.
Process F:

This process is used for synthésizing the building blocks F-3, which corresponds to
general formula C-1 of process C.

NBS, AIEN

ccu =

F-1 F-2 F-3
A 1-bromo-4-methyl-benzene of general formula F-1, where B, R1, R2 , R3 and R4 are
as defined above is reacied with copper cyanide in a polar solvent as
dimethylformamide at elevated temperature as for example 150 - 200°C to obtain the
4-methyl-benzonitrile of of general formula F-2. The 4-methyl-benzonitrile of of general
formula F-2 is brominated by the treatment with N-bromosuccinimide in refluxing
tetrachloromethane in the presence of a radical initiator like AIBN to obtain the 4-
Bromomethyl-benzonitrile of general formula F-3. '

Process G: . .
This process is used for synlheéizing the building blocks G-3, which corresponds to

general formula B-2 of process B, where B= C(R4), R1 = -CH2-Nuc and R2, R3 and
R4 are as defined.

R4 R4 Br R4 Nuc
NBS, AIBN Nuc
F N — F F
A N cCl4 \N ‘ \\N
R3 R2 R3 R2 R3 ‘ R2
G-1 G-2 G3 A 4-

fluoro-2-methylbenzonitrile of general formula G-1 is brominated by the treatment with

4%
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N-bromosuccinimide in refluxing tetrachloromethane in the presence of a radical
initiator like AIBN to obtain the 2-Bromomethyl-benzonitrile of general formula G-2. The
compound of general formula G-2 is reacted with a nucleophile, for example a primary
or seco.ndary amine or a sodium salt of a thiol or an alcohol, in a polar solvent such a
dimethylformamide to obtain the compound of general formula G-3.

Process H:
This process is used for synthesizing the building blocks H-3, which correspond to
general formula B-2 of process B, where B= C(R4), R1, R2, R3 and R4 are as defined.

om,

R1 —B‘
R4 Br oM, R4 R1
H-2
F W F N
N PdLn N
R3 R2 R3 R2
H-1 H-3

A 4-fluoro-2-bromobenzonitrile of general formula H-1 is converted to a compound of
the general formula H-3 by reacting with a boronic acid or a boronic ester of general
formula H-2, where M1 & M2 can be independently hydrogen or (C1-C8) alkyl. In the
case of alkyl, M1/M2 can form a ring system and R1 is as defined above, using a
catalytic amount of a transition metal as for example Palladium and a ligand as for
example triphenylphosphin in the presence of a base as for example Cs,CO; in a
solvent as for example DMF/water.

Process I

This process is used for synthesizing the building blocks I-5, which correspond to
general formula B-2 of process B, where B= C(R4), R1 is -CH2CH2R and R2, R3 and
R4 are as defined.
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PPh3=CHR 1-2
or
PO(OR)2CH2R R
R4 —0 o R4 =
base CuCN
F Br = F Br

or )
R3 R2 ‘PPh3-CH2R‘ X Ra R2

L ,
1-1 base . K

R R
R4 = . R4
H2/Pd . .
F N\ . F \
\N - \N
. R3 R2 . - R3 R2

|2 S I-5

A 2-bromo-5-fluorobenzaldehyde of general formula I-1 where R2, R3 and R4 are as
defined above is reacted under Wittig type reaction conditions either with a

5 triphenylphosphoranylidene of general formula 1-2 where R is (C1-C7) alkyl, wherein

alkyl is 1- to 5-fold substituetd by F;

or with a phosphonat of general formula 1-2° where R 15 {C1-C7) alkyl, wherein alkyl is

1- to 5-fold substituetd by F in the presence of a base like sodium hydride or with a

phosphonium salt of general formula i-2"* where R is (C1-C7) alkyl, wherein alkyl is 1-
10 to 5-fold substituetd by F in the presence of a base as n-buty! lithium in a polar solvent

as tetrahydrofuran to obtain a compound of general formula 1-3 where R2, R3, R4 and
. R are as defined above. The bromide of general formula 1-3 where R2, R3, R4 and R
are as defined above is reacted with copper cyanide in a polar solvent as

dimethylformamide at elevated temperature as for example 150 — 200°C to obtain the

15  4-fluoro-benzonitrile of of general formula 1-4 where R2, R3, R4 and R are as defined

above. The double bond of the compound of general formula 1-4 may be hydrogenated

with hydrogen and a palladium catalyst in a polar s_otverit as methanol to obtain the
compound of general formula I-5 where R2, R3, R4 and R are as defined above.

20

9
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Process J
RS RS
Y
LY
R8
/\©\ R9 R0 £ Nuc = nucleaphils & g
B —
R b *“ 3
c1 R3 R2
RS
\
w 1. phenyichloroformate, pyridine
NHy-OH, NEL, RB v={ R& R0 " 2. DBU, MeCN
jg\ AQ 7 N
RY 2z u X 7 N Q ar Phenyichioroformate
— \~OH iPr,NEL MW, 150°C
(2N ] R3 R2
RS
LY
R3
v R /RID R1 H‘
o
G PN F
R? T v X \ P,
— N
c4 R3 Rz

A compound of general formula C-1 where R1 = F and B, R2, R3, RS, R7, R8, R9,
R10, U, V, W, Y and Z are as defined above is reacted with a nucleophile, e.g. sodium
methylate, to obtain a compound of general formula C-2. A compound of general
formula C-2 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
general formula C-3. This reaction can be facilitated by heating the reaction mixture
under microwave irradiation. A compound of general formula C-3 is converted to the
product of general formula C-4 by reaction with phenylchloroformate in the presence of
a base as pyridine or diisopropylethylamine followed by heating the reaction mixture
with microwave irradiation to allow cyclization or alternatively isolating the resutting
intermediate and treating it with a base as 1,8-diazabicyclo[5.4.0Jundec-7-ene in a
solvent as acetonitrile.

Examples 47-49 were obtained according to process J.

.x
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Process J -
' /!5 - o n
Y/ : Y/ s
\ \
R8 v R9 MnO2 R8 v RS
u
RY RY z
K- K-2
) R1 -
© B- ' P(OEY)3
Br y W\ \ ( )
= N
R3 R2
K-3

NaH, DMF R7

1. phenylchloroformate, pyridine
2. DBU, MeCN

NR,OH, NEL,

—_—

R5

s’

Y

S\
Re ¢ RS R1
@\ /Y\ s~ N
2~ U 7N
R7

NS
N.-O

K8 g3 R2

A compound of general formula K-1 where RS, R7, R8,R9, U, V, W, Y and Z are as

defined above is treated with an oxidizing agent as manganese dioxide in an apolar
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solvent as dichloromethane to obtain a ketone of general formula K-2 where RS, R7,
R8, R9, U, V., W, Y and Z are as defined above. A 4-bromomethyl-benzonitrile of
general formula K-3, where R1, R2, R3, R4 and B are as defined above is reacted with
a phosphite such as triethylphosphite under elevated temperature as for example 120
- 180°C to obtain a phosphonate of general formula K4 where R1, R2, R3, R4and B
are as defined above. The phosphonate of general formula K-4 where R1, R2, R3, R4
and B are as defined above and the ketone of general formula K-2 where RS, R7, R8,
R9, U, V, W, Y and Z are as defined above are reacted under Wittig type conditions in
the presence of a base as sodium hydride in a polar solvent as tetrahydrofuran to
obtain the compound of general formula K-5 where R1, R2, R3, R4, R5, R7, R8, R9, B,
U, V, W, Y and Z are as defined above. The double bond of the compound of general
formula K-5 is hydrogenated with hydrogen and a palladium catalyst in a polar solvent
as methanol to obtain the compound of general formula K-6 where R1, R2, R3, R4,
R5, R7,R8, R9, B, U, V, W, Y and Z are as defined above. As described in process A,
compound K-6 where R1, R2, R3, R4, R5, R7, R8, R9, B, U, V, W, Y and Z are as
defined above is treated with hydroxylamine hydrochloride in the presence of a base
such as triethylamine in a solvent as tetrahydrofuran and methanol to obtain a
compound of general formula K-7 where R1, R2, R3, R4, R5, R7, R8, R9, B, U, V, W,
Y and Z are as defined above. This reaction can be facilitated by heating the reaction
mixture under microwave irradiation. Compound K-7 is converted to the product of
general formula K-8 where R1, R2, R3, R4, R5, R7, R8, Rg, B, U, V,W, Y and Z are
as defined above by reaction with phény!chloroforn‘nate in the presence of a base as
pyridine or diisopropylethylamine followed by heating the reaction mixture under
microwave irradiation to allow cyclization or alternatively isolating the resuiting
intermediate and treating it with a base as 1,8-diazabicyclo[5.4.0Jundec-7-ene in a

solvent as acetonitrile.
Example 34 was obtained according to process K.

Process L:
This process is used for synthesizing the building blocks L-3, which corresponds to
general formula B-2 of process B, where B = C(R4), R1 = OR, R is (C1-C4)alkyl or

@
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(C0-C2)alkylene-(C3-C8)cycloatkyl wherein alkyl and allkylene are unsub.stituted'or
mono, di- or trisubstitued by F, and where R2, R3 and R4 are as defined above.

R4 O-- ' R4 OH R4 O—-R

F =N ——= F =N

- = F =N

R3 R2 . R3 . R2 R - R2

L2 | | L3 The
aryl methyl ether of generai formula L-1 where R2, R3 and R4 are as defined above, is
demethylated by the treatment with aluminium trichloride in refluxing dichloroethane to
give the phenol of general formula L-2. The phenol of general formula L-2 is reacted
with an electrophile RX where X is a leaving group such as halide or a suifonate in a
polar solvent like dimethylformamide in the presence of a base like potéésium
carbonate to obtain a compound of general formula L-3. When methy!
chloredifluororacetate is used as electrophile and the reaction mixture is heated to 60-
120°C in a solvent such as dimethylformamide or dimethylacetamide, the compound of
general formula L-3 where R is CHF2 is obtained.

Other compounds can be cbtained accordingly or by known processes.

Process M:

This process is used for synthesizing the building blocks M-2, which corresponds to
general formula B-2 of process B, where B = C{R4), R1 = OR, R is (C1-C4) alkyl or
(C0-C2) alkylene-(C3-C6)cycloaikyl wherein alkyl and alkylene are unsubstituted or
mono, di- or trisubstitued by F, and where R2, R3 and R4 are H. |

. F . ' . O.-R
F&N _ - F—< SF__:N
M-1 M-2

2 4-Difluoro-benzonitrile of formula M-1 is treated with an alcohol ROH in a solvent
such as tetrahydrofuran in presence of a base such as potassium tert-butoxide at 0-
5°C to give the ether of general formula M-2 where R is (C1-C4) alkyl or (CO-

!
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C2)alkylene-(C3-C6)cycloalkyl wherein alkyl and alkylene are unsubstituted or mono,
di- or trisubstitued by F.

Other compounds can be obtained accordingly or by known processes.

Process N:

This process is used for synthesizing the building blocks N-4 and N-7, which
corresponds to general formula A-1 of process A where R = OH, general formuia B-1
of process B where X is O, and general formula C-2 of process C, where Wis CH2,

10 R10is H, Zis bond, and U, V, Y, R5, R7 and R8 are as defined above, and R9 is H for
" N-4 or as defined as above for N-7.

0\ o\
R R
NBS
s AN
R7 N R7
-1
N-2
o
0, : H
R’ 0
Y-R5 R8 v RS LiaM, R ng
—_— _— Y—RS
R?
N-3 R7
N-4
" =0 RO
U CH
R9-MqB¢
MnO, O ”"_? U O
— - FR8 Y—Rs
R Y-Rs
R7
N-S R7 N-7

The oxazole or thiazole ester of general formula N-1 where R’ is lower alkyl, U, V, R7

15 and R8 are as defined above, is brominated by the treatment with N-bromosuccinimide
in refluxing tetrachloromethane or dichloromethane in the presence of a radical initiator
like AIBN or benzoyl peroxide to yield the brominated product of general formuta N-2.
The alkyl bromide of general formuia N-2 is reacted with a nucleophile Y-R5, where Y
is OH or Y is NH(R6) and R5, R6 are as defined above, in a polar solvent like
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"acetonitrile in the presence of a'base Iike*pntas'SEUm caibonate to ‘abtainra'mﬁ"hpmmd‘ -

of generat formula N-3. The ester of general formula N-3 is reduced with a reducmg

agent, such as lithium aluiminium. hydnde 1o the alcohol of general formula N—4 A

-::ornpc:-und of generai fc:»nnula N-4'is treated with: an uxldlzlng agent such as

manganese dloxnde in an apoclar scnlvenl as dxchlammethane {o obtain an aldehyde uf

“gensral fonnula N Ewhere Y, U, \f RS, R? and R8 are as defined above The _
aldehyde of gensral formula N 5 is reacted with a- Gngnard reagent of generai fcrrnula '
" - N-6,where RO is as defned above to cbtaln‘an secondary alcehol of general .f;-__rmula ‘

N-7.

Other cump'nunt;isl canibe dbtg‘uje_d_ éccprdineg'Gr by 'Ir.m;':wn prnceéses.

List of abbraviation:

AC acetyl

AIBlN . _- | :-21'2'=azu::b.is(2~methy1brupinn_itrile} | o .
E.’un:, S benzyl | o
By - .. K isnbuhjll' |

tBu L tert-Butyl
“Buli . . ‘n-butyllithium

Bz | bénz:}yl |

o Chermical ionization (MS)

Cy o cyclohexyl

CBU " ; 1:,Efdia;zébicycln[5_74.rﬂlundec-?e:l‘te'-.

DEAD . diethytazodicarboxylate



WO 2007/039178 - ' PCT/EP2006/009304

)
ocl Girect chernical ionization (MS)
DCM | -dichlc:-rornethane
CMAP N,N-dimethylaminopyridine
DMF | | N,‘Hfdimethjlfennamide
DMSO | ;iimethylsulfuxide
EE e-thy;[ acetate
eq , . equivalents |
El . ' _Eled'ron impact ionization (MS)
ES EIecIerpray-lan'lzanttun {M'lS]
FG Functional group
F-TEDA 1-chloromethyl-4-fluoro-1.4-diazoniabicyclo[2.2.2]octane
 bis(tetrafiuoroborate) |
Hal | halogen
H PLC High perfermance liguid chromatography
LC-MS liql.iid chromategraphy cnqpied with mass-spectroscopy
LG Leaving Group
Mé methyi -
MCPBA | Meta-chloroperbenzoic acid
MS mass-spectrascopy

" MsC) Methanesulforylchloride
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MW
NBS

NMR

Pd/C
PG

iPr

nPr
pTsOH
Rf
SFC
TBAF
tert
TLC

TMS

80

microwave
N-bromosuccinimide

Nuclear magnetic resonance
para

palladium on carbon
Protecting Group

isopropyl

n-propy! |

p-toluenesulfonic acid
retention factor (T L(".:)‘
Supercritical fluid chromatography
Tetrabutyl amrﬁoniﬁm fluoride
Tertiary

Thin layer chromatography

trimethylsity!
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Further compounds of the formula I can be prepared correspondingly or by known

processes,

The experimental procedures for preparing the examples mentioned above are

described below:
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Building Block synthesis according to process D:

1-[4-Methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-yl}-ethanol

"
s OH
F
F
F
i
S OH
F
F

F

MnO2, DCM N .
reflux | /\éj\ o°c
s

MeMgBr, THF,

0]

4-Methyl-2-{4-trifluoromethyl-phenvl)-thiazole-5-carbaldehvde

s
S OH
F
F

MnO2, DCM '*,' \
reflux

F

18.5 g [4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-yl}-methanol’ were dissolved in

200 ml dichloromethane. 65.3 g manganese(iV)oxide (activated with charcoil) were

added and the resuilting mixture was heated under reflux for four hours. The cooled

reaction mixture was filtered through a pad of celite. The fitrate was evaporated in

vacuo to obtain 17.1 g 4-methyl-2-(4-tnfluoromethyl-phenyl)-thiazole-5-carbaldehyde

as pale yellow solid.

C12HBF3NOS (271.26), MS(ESI): 272.1 (M+H").

VEP1586573
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1-f4-Metth-2-(4-triﬂuorOmetth-phenvl)-thiazol-S-vﬂ—etﬁanol‘ ) :

N«ﬁ*\ MeMgBr, THF,
1N -78°C N
S \ ’,\§-(

©

S OH
! , F
' F
F

25g 4-Methyl-2-(4-triﬂuoromethyl-phenyl)—thiazole—S-carbaldéhyde were dissOIvéd in
100 mi tetrahydrofuran, At 0°C 3.38 ml of an one molar solution of methylmagnesium
bromide in tetrahydrofuran were added dropwise. The cooling bath was removed and
the reaction mixture stirred at room temperature for one hour. Then the reaction
mixture was pod;ed on 100 mlice cold saturated NH4ClI sol_utibn and extracted five
times with portions of 80 ml ethyl acetlate. The combined organnic layers were washed
with 100 ml brine then dried over MgSO4. The solvent was evaporated to obtain 2.7 g
crude 1-[4-methyl—2-(4-triﬂuorometh‘y|-phenyl)-thiézol-5—yl]-ethanol as pale yellow solid
which was used without further purification. |

C13H12F3NOS (287.36), MS(ESI): 288.1 (M+H").

2-Methyl-1 -[4-methvl-2-(4—trjﬂudromethvl-phenlehiazol—S-vﬂ-propan-1 -0l

wj\»ﬂ*
S o
F
F
F
According to the method described for 1—[4-MethyI-2-(4—tr‘sfluoromethyl—phenyt)-thiazol-
5-ylJ-ethanol, 2-Methyl-1-[4-methyi-2-(4-triflioromethyl-phenyl)-thiazol-5-yl}-propan-1-of
was obtained from 4-Methyl-2-(4-trifluoromethyl-phenyl)-thiazole-5-carbaldehyde and
isopropylmagnesiumbromide.

C15H1BF3NOS (315.36), MS(ESI): 316.1 (M+H+).
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3-Methyl-1-] 4-methvl-2-(4-triﬂuoromeﬂ1vl-phe nyl)-thiazol-5-vi}-butan-1-o!

"f’\ﬁ_ﬁ
S

o

F
According to the method described for 1-[4-Methyl-2-(4-trifluoromethyl-phenyl)-thiazol-
5-yl]-ethanol, 3-Methyl-1-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-yl]-butan-1-ol
was obtained from 4-Methyl-2-(4-trifluoromethyl-phenyl)-thiazole-5-carbaldehyde and
isobutylmagnesiumbromide.

C16H18F3NQOS (329.39), MS(ESI): 330.0 (M+H+).

1-[4-Methyl-2-(4-trifluoromethvyl-phenyl)-thiazol-5-vll-propan-1-ol

U
S

CH

F
F

F
According to the method described for 1-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-
5-yl}-ethanol, 1-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-yl]-propan-1-ol was
obtained from 4-methyl-2-(4-triflucromethyl-phenyl)-thiazole-S-carbaldehyde and
ethylmagnesiumbromide.

C14H14F3NOS (301.33), MS(ESI): 302.0 (M+H+),

To a solution of 10.48 g of racemic 1-[4-methyl-2-(4-triftuoromethyl-phenyl)-thiazo!-5-
yll-propan-1-ol in 210 mL of tetrahydrofuran was added 5.9g of (R)-(-)-a-
methoxyphenyl acetic acid, 40 mL of a molar solution of N,N-dicyclohexylcarbodiimide
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in dichlor_orhethane and a few mg of N',N-dimethylaminopyﬁdihe. The resulting mixture

was stirred at room temperature for 1 hour then filtered. The filtrate was concentraied
under reduced pressure and the diastereomers were seperated by column
chromatography on silica gel (gradient from heptane 100 to heptane 90/ ethyl acetate
10) to give: .

4.09g of (+)—(R)_-methoxy-phenyl—écetiq acid (5)-1-[4-methy!-2-(4-trifluoromethyl-
phenyl)-thiazol-5-yl]-propyl ester (less polar fraction) according to H NMR analysis?
C23H22F3NO3S (449.50), MS(ES!): 450.1 (M+H"), | '

and 5.42g of (-)-(R)-methoxy-phenyl-acetic acid (R)-1-[4-methyl-2-(4-trifluoromethyl- |
phenyl)-thiazol-5-yl]-propyl ester (more polar fraction) according to 'H NMR analysis?
C23H22F3NO3S (449.50), MS(ESI): 450.1 (M+H").

(+)-(R)-1-]4-Methyl-2-(4-trifluoromethyl-phenyl-thiazol-5-yll-propan-1-ol

s OH
e
F N
¢ .
To a solution of 3.74 g of (-)-(R)-meihoxy-phenyl—acetic acid (R)-1-[4-methyl-2-(4-
triﬂuororﬁ_ethyl-phenyl)-thiazoi-S-yl]-propyI ester in 19 mL of tetrahydrofuran and 19 mL

of ethanol at 0°C was dropwiée added 24.5 mL of a molar solution of sodium hydroxide -

in 20.4 mL of water. The resulting mixture was stirred at 0°C for 15 minutes then 24.5
mL of a SIN solution of hydrochloric acid in 20.4 mL of water was added. After removal
of the organic solvents under vacuum, the mixture was extracted with ethyl acetate,
fittered through a silicone treated paper filter and concentrated under reduced
pressure. The residue was puriﬁed by column chromatography on silica gel '
(dichloromethane 90/ ehtyl acetate 10) to give 2.09 g of '(+)-(R)—1-[4-methyl-2-(4-
trifluoromethyl-phenyl)-thiazol-s-yl]-propan-1-o!.

C14H14F3NOS (301.33), MS(El): 301 (M").

" Trost, B.M. : Belletire, J.L. : Godleski, S. ; McDougal, P.G. ; Balkovec, ).M. J. Org. Chem. 1986, 51,2370

-85
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(-}-(S)-1-{4-Methyl-2-(4-trifluoromethyl-phenyh-thiazol-5-yll-propan-1-ol

/
F )
; %_,@’(N
F

According to the method described for (+)-(R)-1-[4-methyl-2-(4-trifluoromethyl-phenyl)-
thiazol-5-yl}-propan-1-o), (-)-(S)-1-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-yl)-
propan-1-ol was obtained by saponification of (+)-(R)-methoxy-phenyl-acetic acid (S)-

1-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-yl}-propyl ester.
C14H14F3NOS (301.33), MS(ESI): 302.2 (M+H").

1-[4-Methyl-2-(4-triflucromethyl-phenyl}-thiazol-5-yl}-pentan-1-ol

7M
S

OH

F
F

F
According to the method described for 1-[4-Methyl-2-(4-triftuoromethyl-phenyi)-thiazol-
5-yl}-ethanol, 1-[4-Methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-yl]-pentan-1-ol was
obtained from 4-Methyl-2-(4-trifluoromethyl-phenyl)-thiazole-5-carbaldehyde and
Butylmagnesiumbromide.
C16H18F3NOS (329.39), MS(ESI): 330.1 (M+H+), Rf(n-heptane : ethyl acetate = 1:1)

= 0.46.

1-[4-Methvl-2-(4-trifluoromethyl-phenyl)-thiazol-5-y[]-2-phenyl-ethanol

74\&-(*@
*Q)\S or
F
F

F

According to the method described for 1-[4-Methyl-2-(4-trifluoromethyl-phenyl)-thiazol-
5-yl}-ethanol, 1-[4-Methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-yl}-2-phenyl-ethanol
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was obtained from 4-MethyI-2-(4-friﬂuoromethyllphenyl)-lhiazole-Sfcarb'aldehyde and
benzylmagnesiumbromide. '
C19H16F3NOS (363.40), MS(ESI): 364.0 (M+H+).

. 1-[4-Meihyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-yl)-2-pyridin-2-yl-ethanol

N . ' N-‘
“,&w L v i \_/
S \ - - S

o OH
F F

] : Fl

1.47 mi of a 3M solution of ethylmagnesiumbromide was added to a solution of 0.44 ml
2-picoline in 40 mi dibutylether. The rection mixture was stirred at 140°C for forty
minutes. Then an argon current was bubbled through the reacfion mixture for ten
minutes. The mixture was ¢ooled to.70°C A10g 4-Methyi-27(4-triﬂuoromethyl-phényl)-
thiazole-5-carbaldehyde, dissolved in 50 mi tetrahydrofuran, were added and stirred at
room temperature fer thirty minutes. The reaction mixtu}re was poufed on ice and

extracted three times with portions of 80 mi ethyl acetate. The combined organic layers

" were dried over MgSO4. The solvent was evaporated in vacuo obtain 1.49 g crude 1-

[4-Methyl-2-(4-triﬂuoromethyi—phenyl)-thiazcl—5-y|]-2-pyridiri-2-yl-ethanol as an oil. This
material was used without purification. - ' - '
C18H15F3N20S (364.39), MS(ESI): 365.1 (M+H+), Rf(n-heptane:ethyl acetate = 1.1)
= 0.08, |

2-(4-F luoro-phenvl)-1—I4-methvl-2-{4-triﬂuoromethvI-phenvI)-thiazol-s-vﬂ-ethanol

3O
: |

OH
F

F
F

According to the method described for 1-[4-Methyl-2-(4-trifluoromethyl-phenyl)-thiazol-

5-yl}-ethanol, 2-(4-Fluoro-phenyi)-1-[4-methyl-2-(4-triflucromethyl-phenyl)-thiazol-5-yl]-

ethanol was obtained from 4-Methyl-2-(4-trifluoromethyi-phenyl)-thiazole-5-

carbaldehyde and 4-fluorbenzylmagnesiumbromide.

C13H13F3N20S (302.32), MS(ESI): 303.1 (M+H+).
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[4-Methyl-2-(4-trifluoromethvl-phenyl)-thiazol-5-yll-phenyl-methanol

H\hp
S

OH
F

F F

According to the method described for 1-{4-Methyl-2-(4-trifluoromethyl-phenyl)-thiazol-
5  5-yl)-ethanol, [4-Methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-yl]-phenyl-methanol was

obtained from 4-Methyl-2-(4-trifluoromethyl-phenyl)-thiazole-5-carbaldehyde and

phenylmagnesiumchloride.

C19H15F4NOS (381.40), MS(ESI): 382.0 (M+H+).

10  1-[4-Methvyl-2-(4-trifluoromethvl-phenyl)-thiazol-5-vll-3-phenvyl-prop-2-yn-1-ol

According to the method described for 1-[4-Methyl-2-(4-trifluoromethyl-phenyl)-thiazol-

5-yl}-ethanol, 1-[4-Methyl-2—(4-triﬂuoromethyl-phenyl)-ihiazol-5~yl]-3-phenyl-pmp-z-yn-

1-0l was obtained from 4-Methyl-2-(4-trifluoromethyl-phenyl)-thiazole-5-carbaldehyde
15  and phenylethyinylmagnesiumbromide.

C20H14F3NOS (373.40), MS(ESI): 374.0 (M+H+).

1-[4-Methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-vil-3-phenyl-propan-1-ol

N’ \ OM ’1 \ OH
Heal Uien
F F
20  1-[4-Methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-yl]-3-phenyl-propan-1-ol was
obtained by hydrogenation of 1-[4-Methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-yl)-3-
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phenyl-prop-2-yn-1-ol in methanol with palladium on carbon (10%) in a hydrogen
atmosphere overnight. '
C20H18F3NOS (377.43), MS(ESI): 376.1 (M+H+).

1-[4-Methyi-2-(4-trifluoromethyl-phenyl}-oxazol-5-yll-3-phenvyi-nrop-2-yn-1-ol

514\€\ OoH -
o .

X A\

F

According to the method described for 1'-[4-Methyl-2-(4—triﬂuoromethyl-phenyl)—thiazol-

- 5-yl}-ethanol, 1-[_4-Me.thyl-z-(4-triﬂuoromethy_l-phenyl)—oxazoI—S-yI]-3-pheny|-prop-2-yn-

1-ol was obtained from 4-Methyl-2-(4-triﬂuoromethyI-phehYI)-oxazoIe—S-carbaIdehyde :
(obtained from [4-Methyl-2—(4-triﬂuoromethyl-phenyl)-oxazof-s-yll;melhanoIB ahd
manganese (IV)dioxide according to the synthesis des‘cribed for 4-methyl-2-(4-
triﬂuoromethyl-phenyI)-thiazoIe-5-carbaildehyde) and
phenylethyinylmagnesiumbromide.

C20H14F3NO2 (357.34), MS(ESI): 358.1 (M+H+).

1-[4-M ethvl-2-(4—friﬂuorometh’vl—phenv|)-oxazol-5-vl]-3-pheml-gropa n-1-ol

1-[4-Methyl-2-(4-trifluoromethyl-phenyl)-oxazol-5-yl]-3-phenyl-propan-1-ol was
obtained by hydrogenation of 1-[4-Methyl-2-(4-triflucromethyl-phenyl)-oxazol-5-yl}-3-
phenyl-prop-2-_yn?1—ol in methanol with pailadium on carbon (10%) in a hydrogen
atmosphere overnight.

C20H18F3NO2 (361.37), MS(ESI): 362.0 (M+H+).

3 Bioorganic & Medicinal Chemistry Letiers (2003), 13(9), 1517-1521.
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Building block synthesis according to process E:

2,2 2-Trifluoro-1-[4-methvl-2-(4-trifluoromethyl-phenyl)-thiazol-5-yl]-ethanol

) F F
N N
B A CF3SiMe, TBAF IMF
S o ' $  oH
F F
F ' F

F F

To an ice cooled solution of 1.0 g 4-Methyl-2-(4-trifluoromethyl-phenyl)-thiazole-5-
carbaldehyde and 0.55 ml (trifluormethyi)trimethylsilane in 10 mi tetrahydrofuran were
added 100 mg tetrabutylammoniumfluoride. The reaction mixture was stirred at room
temperature for thirty minutes. Then 20 ml 2N HCL were added and the mixture stirred
at room temperature for thirty minutes. The mixture was extracted three times with
portions of 50 ml ethy! acetate. The combined organic layers were dried over MgSO4.
The solvent was evaporated in vacuo to obtain 2,2,2-Trifluoro-1-[4-methyl-2-(4-
trifluoromethyl-phenyl)-thiazol-5-yl]-ethanol as a solid.

C13HIOFBNOS (341.28), MS(ESI): 342.0 (M+H+), Rf(n-heptane: ethyl acetate = 1:1) =
0.54.

2 .2-Diflucro-1-[4-methyl-2-(4-triflucromethyl-phenyl}-thiazol-5-yll-but-3-en-1-o0l

" F e . FF/
ls\ N oK ls\

o OH
F In F

F
F Fe

To a solution of 1.0 g 4-Methyl-2-(4-trifluoromethyl-phenyl)-thiazole-5-carbaldehyde
and 868 mg 3-bromo-3,3-difluorpropene in 10 m! dimethylformamide 425 mg Indium
were added and the resulting suspension was stirred in an ultrasonic bath for two
hours. Then 20 ml 1N hydrochloric acid were added and the mixture stirred at room
temperature for thirty minutes. The mixture was extracted three times with portions of
50 ml ethyl acetate. The combined organic layers were dried over MgSO4. The solvent
was evaporated in vacuo. The resulting residue was purified by reversed phase HPLC
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to obtain 740 mg 2,2-Diﬂuoro-1-[4—'rnethyl-2-(4-triﬂuorbmethyl-phényI)-thiazol-S-yI]—but-
3-en-1-0l as a colourless lyophilisate. -

C15H12F5NOS (349.32), MS(ESI): 350.1 (M+H+), Rf(n-heptane: ethyl acetate = 1:1) =

0.52.

2.2-Diflucro-1 -[4-methv!-2-(4—trifluororheihvl-phenvl)—thiazol—S-vI]—butan-1 -ol

F F :
h;w F F
s H2/Pd bf \
OH s

S— ,
OH

T :
. . F

740 mg 2,2"—Diﬂuoro-1-[4-methyl-2-(4-tr'|ﬂuor’omethyl-phenyl)-thiaZoI-S-yI]-but-S-en-1-ol

were dissolved in 50 mi ethyl acetate..so mg palladium (5% on charcoal) were added

and the reaction m'ixture stirred at room temperature under a hydrogen atmosphere.

After three hours the catalyst was filtered off and the filtrate evaporated in vacuo to

obtain 720 mg 2,2-Diﬂuoro—1-[4-methy|—2—(4-triﬂuoromethyl—phenyl)—thiazol—5-yl]-butan-'

1-ol as a white solid. _ ' _

C15H14F5NOS (351.34), MS(ESI): 352.1 (M+H+).

2-Cyclopropyl-2.2-difluoro-1 -[4-methvI;Z-(4-triﬂuoromethvl-phenvl)-th iazol-5-yl]-ethanol

FF 1.) Ac20 F F
N /2. Pd(OAc)2, r"’-@g@/ N
[ \ o e | \
s 3) NaOMe

OH S oH

To an ice cooled solution of 365 mg 2,2-Difluoro-1-[{4-methyl-2-(4-trifluoromethyl-
phenyl)-thiazol-5-yl]-but-3-en-1-ol in 10 mi pyridine were added 5 m! acetic acid
anhydride. The ice bath was removed and the reaction mixture stirred at room
temperature for one hour. The ice was added and the reaction mixture diluted by
addition of 100 ml dichloromethane. The organic layer was separated and washed with
50 ml water, 1M HCI, saturated NaHCO3 solution and brine. Then the organic layer
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was dried over MgSO4 and the solvent removed in vacuo. The resulting residue was

'dissolved in 30 m! diethyl ether (flask 1). 246 mg palladium,(ll) acetate were added and

the mixture cooled in an ice bath. In a second flask 4.0 g N-methyl-N-nitroso-p-
toluenesulfonamide were suspended in 30 m! ethanol. An argon current was bubbled
permanently through flask2 and afterwards through flask 1. 2N NaOH was added
dropwise to flask 2 uﬁtil dissolution of N-methyl-N-nitroso-p-toluenesulfonamide, then
the argon current was stoped. The reaction mixture (flask 1) was stirred at 050 for an
additional hour. Then 10 ml acetic acid were added and the reaction mixture diluted by
addition of 80 m! ethyl acetate. The organic layer was washed with brine and dried
over MgSO4. The solvent was removed in vacuo. The resulting residue was dissolved
in 20 ml methanol, 1 m! sodium methylate solution (30%) were added and the reaction
mixture stirre at room temperature for one hour. The reaction mixture was then
neutralized by addition of acetic acid, the solvent was removed in vacuo and the
residue purified by reversed phase HPLC to obtain 120 mg 2-Cyclopropyi-2,2-difluoro-
1-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-yl]-ethanol as lyophilisate.

'C16H14F5NOS (363.35), MS(ESI): 364.1 (M+H+).

2-(4-Difluoromethvl-phenyl}-2,2-difluoro- 1-[4-methyl-2-(4-trifluoromethyl-phenyl)-

thiazol-5-yl}-ethanol

OH
F

£
¢
To a solution of 1.0 g 4-Methyl-2-(4-trifluoromethyl-phenyl)-thiazole-5-carbaldehyde
and 1.42 g 4-(bromodifluoromethyl)-1-(difluormethyl)benzene in 10 ml
dimethylformamide 508 mg Indium were added and the resulting suspension was
stirred in an ultrasonic bath for twelve hours. Then additional 1.42 g 4-
(bromodifluoromethyl)-1-(difluormethyl}benzene and 508 mg Indium were added and
the resulting suspension was stirred in an ultrasonic bath for additional twelve hours.
Then 20 mi 1N hydrochloric acid were added and the mixture stirred at room
temperature for thirty minutes. The mixture was extracted three times with portions of

50 ml ethyl acetate. The combined organic layers were dried over MgS0O4. The solvent
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was evaporated in vacuo. The resultlng residue was punf ed by reversed phase HPLC
to obtain 620 mg 2-(4- Difluoromethyl-phenyl)-2,2-difluoro-1-[4- methyl-2- (4-
trifluoromethyl-phenyl)-thiazol-5-yl}-ethanol as a colourless lyophilisate.
C20H14F7NOS (449.39), MS(ESI): 450.1 (M+H+),

Building block synthesis according to process N:

1-[2-(4-Trifluoromethyl-phenyl-4-(4-trifluoromethyl-piperidin-1 -vlmethvl)-thlazol 5-vll- h

propan-1-ol
EF 0 | F
O = oo
- - \\
N K AIBN '\
' Br
0
F S | o/\ —\—-@—’( ﬁ
> MnO
F’t@‘(N LiAIH, * i
N
FEL) FSJ
F : F

F F

. H |
. s I (¢ EtMgBr - ;/@_‘(S | OH
\3
F F

¢ g

F7 O F F

10 4-Bromomethvl-z-(4-triﬂ_uorometlwl—phenvI)-thiazole-s-carboxvlic acid ethy! ester"'

0 FF | @
FF NBS ‘s
S o)

Br

‘W002067912

s9
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To a solution of 200 g of commercially available 4-methyl-2-(4-trifluoromethyl-phenyl)-
thiazole-5-carboxylic acid ethyl ester in 1.6 L of dichloromethane were added 20.5 g of
benzoyl peroxide and 124 g of NBS. The resulting mixture was refluxed in the dark for
22 h. After cooling to 0°C, the mixture was filtered. The filtrate was concentrated to half
volume under reduced pressure, washed with water, dried over magnesium sulfate,
filtered and concentrated under reduced pressure to give a white solid. The solid was
recrystallized in 300 mL of diisopropy! ether 80/ dichloromethane 20 to give a first crop
of 101 g of 4-bromomethyl-2-(4-trifluoromethyl-phenyl)-thiazole-5-carboxylic acid ethyl
ester. The filtrate was concentrated under reduced pressure then recrystallized in 300
mL of diisopropyl ether 90/ dichloromethane 10 to give a second crop of 72 g. A total of
173 g of 4-bromomethyl-2-(4-trifluoromethyl-phenyl)-thiazole-5-carboxylic acid ethyl
ester was obtained as a white solid.

C14H11BrF3NO2S (394.21), MS(EI): 394 (M").

2-(4-Trifluoromethy!l-phenvl)-4-(4-trifluoromethyl-piperidin-1-yimethyl)-thiazotle-5-

carboxylic acid ethyl ester

0
o F F S o™
FF HNC>—/( ¢
S FF F N
F N I T F N
N N '

Br

F
F7 F

To a solution of 107.7 g of 4-trifluoromethyl piperidine hydrochtoride in 450 mL of water
were added 2.7 L of acetonitrile, 224 g of 4-bromomethyi-2-(4-trifluoromethyl-phenyl)-
thiazole-5-carboxylic acid ethyl ester and 157 g of potassium carbonate. The resulting
mixture was heated to 40°C for 2h, allowed to cool to room temperature then
concentrated under reduced pressure. The residue was taken into 2L of dichlomethane
then washed twice with 500 mL of water. The organic layer was dried over magnesium
sulfate, filtered, and concentrated under reduced pressure. The crude product was
purified by column chromatography on silica gel (gradient of dichloromethane/ethanol
from 100/0 to 90/10) followed by washing of the coliected solid with diisopropy! ether to
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: gwe 212 g c-f 2 {4 tnﬂuoromethybphenyl]il {4 Inﬂuoromethyi plpEi’ldlﬂ 1-yfmethyl)

thaazale 5—Carb0x]|'|lc acid ethyt esteras a whlte solid,
CEDHEUFBNEDZS {(486.45), MS{EI). 466 (M™).

E 121[4-Triﬂq0r0methvl—bhEn‘,’l}4—(4—Iriﬂlibromethvl—pineridin-1—v!methw)*thi:azo!-Sjﬂ-

methano!

To a solution of 220 g_(:-f 2—(4-‘triﬂuar0rnathy]-phehyli-#-('l-friﬂﬂbmm‘eﬂ\yF-p'fperidin-1;
ylmelhyE)—thiaéoie’ﬁ—c:arbbxylic acid éthylﬁ esterin 2.2 L of telrahydrofuran'ét 0°C was .
drapwise added 250 mL of a 2M solutian of lithium aluminium hydride in
tetrahydmfﬁran The resulting mixture was stirred for1h Eillowi'ig it to warm up o room
lemperature then EIDWW poured into L of cold water and extracted twme with 1.5 c:f
ethyl acetate. The comblned organic extracts were drled aver.magnesium siifate,
filtered, and concentrated under reduced pressure The crude produ-:t was washed
with S00 mL of ot dnsopmpyl ether then punﬂecl by column chrcmatogtaphy on smca
gel (gradlent of dichloromethanefethancl from 100/0 to $0/ 10) tu give 163 g of [2-(4-

lnﬂuoromethw-phenyl) 4- {4-ir|ﬂur3romethyl -piperigin-1- ylmethyl}-lhlaml 5-yll-methanol

as a whlte solid,

CABH18FEN20S (424.41), MS(ESI): 425 (M+H®),
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 2-{4-Trifuoromethyl-phenyl-4-{4-triffuoromethyl-pipeidin-1-vimethyl)-thiazole-5-
carbéldehyde

+@~<ﬁ

el

-
mT
-n

To a solution of 1 g of [[2-{4-trifluoromethyl-phenyl)-4-(4-irfluoromethyl-piperidin-1-
ylmethyl)-thiaznI-S-yli-methénnl in 7 ml of dichloromethane was added 2.35 g of
manganese{/V)oxide {activated with charcoil). The resulting mixture was heated under
reflux for faur hours. The coqled reaction mixiure was fillered through a pad of celite.
The filtrate was concentrated under reduced pressure and purified by column
chromatography on silica gel (heptane 8C/ethyl acetate 20} to give 0.53 g of 2-(4-
triflucromethyl-phenyl}-4-(4-trifluoromethyl- plpendln-1-‘,r[mEthyl} -thiazols-3-
carbaldehyde. -

C1BH1BFEN20S (422.39), MS(ESI): 423.0 (M+H").

4 [2 (4 Trifluoremethyl-chenyl}-4-[d-trifluoromethyl-piperidin-1-vimethy-thiazol- S-VI]—

propan-1-al

EtMgBr
F _}_—Q’(

F
F F

F

F© ~F

To a solution of 530 mg of 2-(4-trifluoromethyl-phenyl}-4-{4-triflucromethyl-piperidin-1-
yimethyl)-thiazole-5-carbaldehyde in 43 mi tetrahydrofuran at 0°C was slowly added

2.2 ml of a molar solution of ethylmagnesium bromide in tert-butyl methyl ether. The
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" reaction mlxture was stlrred at 0°C. for one hour then poured onio an aqueous sofuhon

of KHZPO4 and extracted with dlchlornmethane The combined crgamc exiracts were -
dried over over magnesuum sulfate, fi Ieterejd. and concentrated under reduced pressure

- to give 545 mg 1'-[2-(4-triﬂuommethyirphenyt)-z:.(4-'triﬂubmmethyi-piperidih-1fylmethyl}- |
,'thlazol S-yll-propan-1-0l which was used wnthout further pun.:cahun
o conzstwzos {452 47), MS(ESI); 453 (M+H )

f’ '
.°”.'*~=‘Ji‘? | 59
Ea @f

"

N

e

F F

To a solution of 3.78 g of racemic 1-{2-(4-trifluoromethyl-phenyl)-4-(4-trifluoromethyl-

* piperidin-1-ylmethyi)-thiazol-5-yll-propan-1-ot in 86 mL of tetrahydrofuran was added
, 1.";'- g of (R)-(-}-z-methoxyphenyl acetic acid, 8 mL of a malar solution of N.N-
’ dicyclohexylcarbﬂdiiﬁaide in dichloromeihane and & few mg of N N-- |
) cllrnethylammopyndlne The resulting mrxture was stivred at room temperature
. overnight then filtered. The fitrate was concentrated under reduced pressure and the

diastereomers were seperated by c.alumn chromatography on snhca gel {gradient from
dichloratmethane 100 to dichiorormethane 90/ethyi acetaie 10) to give:

1.08g of (-)-{R}-methoxy-phenyracetic acid (5)-1-(2-(4-trifluoromethyl-phe nyl)4-(4-
trifluoromethyl-piperidn-1 ylmethyl]—thlazm -5-yNl-propyl ester (1ess pofar fraction)
according to 'H NMR analysis’ _

C29H30FENZD3S (600.62), MS(ESI): 601.2 (M+H"),
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and 0.67g of {+}-(R}-melhoxy-phenyl—éceﬁc acid {R)-1-]2-(4-trifluoromethyk-phenyk}-4-

(4-trifluoromethyk-piperidin-1-yimethyl)-thiazol-5-yl]-propyl ester (more polar fraction)
according to 'H NMR analysis?®
C29H30FEN203S (600.62), MS{ESI). 601.2 (M+H").

(R}-1-[2-{4-Trifluoromethyl-shenvl}-4-(4-trifluoromethyl-piperidin-1-ylmethyl}-thiazoi-5-
yll-propan-1-ol

F SfOH
N
F'H‘ <:; N
F N

F
FF

To a solution of 0.67 g of (R)-methoxy-phenyk-acetic acid (R}-1-[2-(4-tifluoromethyl-

phenyl}-4-(4-trifluoromethyl-piperidin-1-yimethyl)-thiazol-5-yl)-propyl ester in 2.5 mL of -

tetrahydrofuran and 2.5 ml of ethangl at 0°C was dropwise added 3.5 mL of a molar

solution of sodium hydroxide in 2.7 mL of water. The resuiting mixiure was stirred af

- 0°C for 15 minutes then 0.6 mL of a 5N solution of hydrochloric acid in 2.7 mL of waier
. was added. After removal of the organic solvents under vacuum, the mixture was

extracted with dichloromethane, filtered threugh a silicone treated filer and
concentrated under reduced pressure. The residue was purified by column
chromatography on silica gel (dichloromethane S0/ ehtyl acetate 10) 10 give 270 mg of
(R)-1-[2-{4-trifluoromethyl-phenyl)-4-{4-triflucromethyt-piperidin-1-yimethyl}-thiazol-5-
yll-propan-1-ol. ' - :
G20H22FEN20S (452.46), MS(ESH: 453.2 {(M+H").
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S ez

(S)- 1 [2 H-Tnfluammethvl Dhenvl’H [4 trlﬂuoromemvi-ﬂlpendm 1-\.*1'methvi} thtazoI 5- e

yil-propan- 1-ol

According to the meathod descnbed for (R} 1- [2 (4- tnﬂu-:rromethyl phenyl}—4 {4-

: tnﬂunromelhy! p1pendrn— —ylmethyl)fthlazcl 5yl propan-‘l-ol [S} 1 [2 -(4-
tnflur:nromethyl phenyl] -4 (4 trﬁluc:-romethyl piperidin- 1—ylmethyl)-th|aznl 5- yll- prcpan 1--

ol was obtained bv saponlf ication of (R)- methoxy-phenyf -acetic acad (S3-1-]2-(4-

trtﬂunromethyl pheny!} -4- (4-tr|ﬂuoromethyl plpendln 1-yImethyl)- lhlazal S-yI] propyl e

esfer,
CE{JHZEFBNEDS_HEEAB). MS(EST: 453.1 (M+H"),

"~ Building block synthesis according to process F:

135

4-Bromomethyl-2-chlora-benzonitrile

NBS, AIEN

_ =

2-Chloro-4-methyl-benzonitrile

B | I

O ¢ CuCN Cl
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25.0 g 4-bromo-3-chlorotoluene and 21.8 g copper (I} cyanide were dissolved in 200

mi dime'thylfarmamide and stimed at 150°C for three hours. The cocled reaction mixture
was diluted by addition of 300 ml ethyl acetate and washed three times with portions of

150 ml saturated NH4C] solution. The precipitates were filtered off and the filtzate dried
over MgS04 and then reduced in vacuo to obtain 17.3 g 2-Chloro-4-methyl-

benzonitrile. This materia) was used without punfication in the next step.
C8HBCIN (151.60).

4-Br‘om0méihvl—2--::hlnru-benz-::-nilrile
N N
Il . Il

Cl nBs, AIBN

Ct

Br

17.3 g Z-Chlﬂr0~4-methy[-benzanilrﬂewere dissolved in 50 ml tstrachloromethane and
heated ta reflux. A mixture of 24.3 g»N-bmmnsuccinimide and 7.48 g 2,2 -azobis(2-

" methylpropicnitrile) were added in five portions over & period of one hour. The reaction

mixture was heated under refiux for additional three hours. The cooled reaction mixture
was then filtered through a celite pad. The filtrate was washed with 100 ml saturated
NaHCO3 solution, dried ever Mgsod and the sclvent was removed in vacus. The
resulting residue was dissclved in 200 mi tetrabiydrofuran and cooled in an ice bath to
0°C. 88.C ml diethyl phosphite were added, followed by the addition of 117.0 mil N,N-
diisopropylethylamine. The cooling bath was removed and the reaction mixture stirred
al room temperature for four hours. The reaction mixture was poured in 400 ml 30%
NaHCO3 solution and extracted with 400 ml diethylether. The organic layer was
;*:.eparated and washed with 200 m1 50% NaHCO?3 solution and 200 ml water and then
dried over MgS04. The solvent was removed in vacuo. The resulting residue was
purified on silica gel with the eluent n-heptane: ethyl acetate = 19:1 o obtain 13.0 g 4-
Bromemethyl-2-chlore-benzonitrite as a solid.

CBHSBrCIN (230.49), Rf(n-heptane : ethyl acetate = 4:1) = 0.31.
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.B-Melhv]-'quindliné’—ﬁ—cérbdhi!ril'e ST

CuCHN

4.0 g 8- Brom&5 methylﬂunnohne and 1.69 G copper (l} cyanlde were dussnlved in 16

ml d:methyiformam{de and stirred at 200°C for thirty minutes under mncrowaue .

. Irradiation. The mmled reaction mixture was poured in 50 ml 2N HCL and extracted .
: ‘with 100 ml ethyl acetate The organic Iayer was washed with 50 ml 2N HDI and 30 ml‘__ ‘
“brine and then’ dned wer M9504 ‘The solvent was remwed in vacuo, The Tesulting’

" residue was punfed on silica gel with the elueni n-heptane ethyl acetate = 2:% to obl‘.alh -

3.098- Melhyl qumuhne-ﬁ-carbonnﬁle

C11HBNZ (153,2_9}. Ri{n-heptane : ethyl acetate = 4:1) = 0.20.

B:Br.nmp.methvl-uuinnline-ﬁ-carbonit_rile -

“According to the meihnd described for 44E!romometh1.rl 2- chlcro-benzonrtnle 8 -

. Bromomethyl- qutnollne -S-carbonitrile was oblalned fram B—Methyl-qu:nohne 5-
carbonitrile.

C1IHTBINZ (24?-.'10}. Rf(n-heptane :‘ ethyl acelate = 4:1) = 0.24,

T ey
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4-Bramomethyl-naphthalene-i-carbonitrile

N
i

According to the method described for 4-Bromomethyl-2-chloro-benzonitrile, 4-
Eromuméthyi-naphthalened’-carbonttﬁle was nbtaineﬂ from commercially available 1-
. 5 cyano-4-metylnaphthatene.
- C12H8BIN (246,‘i1}. Rf{n-heptane : ethyl acetate = 4:1) = 0.38.

2-Bromo-4-bromomethyl-benzonitrile

N
il

Br

Br

10  According to the method described for 4—Bfomomethyl-2-chIoro-benzanitrire, 2-Bromo-
4-bromomethyl-benzoniirile was obtained from commercially availlable 2-Bromo-4-
methyl-benzonitrile.

CBH5Br2ZN (274.94), Rf{n-heptane : ethyl acetate = 4:1) = 0.30.

15  6-Bromomethyl-2-chloro-nicatinonitrile
N

%

|

=M

Ci

Br
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_ Accarcimg to the method descnbed fc-r 4 Bromomethyl-z ch!c:-ro benznn ttrile, 6--

Bromemethyl-2- chioro- nlcntmuniln!e was pbtained from ED:"I"II’I'IE[CIBHy available 2-

- Chloro-8- methyl-nlcotmnnlinle
- CTH4BICING (231 48) Rf(n-heptane e!hy! acetate =1:11)=0. 48

: ¢E-rﬁmométh'vi«?'-ﬂudrd-‘bé:nzon_itﬁIe' .

According to the me ethod descnbed fc:r4 Emmnmethy% 2-chioro- benzunltnle 4.
Bromomethyl-Z-fllioro-banzenitrile was obtained from cummermally available 2-Fluoro-

- 4-methyl-benzonitrile.

CBHSBrFN [214 04), Rf(n—heptane ethyi acetate 4:1 ) =025,

' B_uildingblo;k 'synthesis according to pA:_’oce"ss G

4—Fluoru-2-meihnwmethv| benzonitrila

d:j/ NBS AIBN d:jﬁ . NaDMe : é/\

2-Bromornethyl-4-flucro-benzonitrile

I

o

F
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Ac:cc:-'rdi.ng IE- the method described for 4-Bromomethyl-2-chloro-benzonitrile, 2-
Ercmc:-methyM—ﬂunro—benzcniirﬂé was obtained from cummercially- available 4-Fluoro-
2-methylbenzonitrile. |

CB8HSBriFN (214.04),.Rf(n-heptane . ethyl acetate = 4:1} = 0.25.

| 4-Fluoro-2-methoxymethyi-benzonitrile

i I

G ar NaGMe o
F

F

1.0 g 2-Bromomethyl-4-fluaro-benzonitrile were dissolved in a mixture of 10 ml
methanol and 10 mi tetrahydrofuran. 500 mQg sodiuimn methylate were added and the
reaction mixture stirred at room temperature overnight. The reactton mixiure was
pourad on 30 ml water and extracted five times with portion of 25 ml ethyl acetate. The
combined organic layers were dried over MgSQC4, the solvent removed in vacuo and
the resulting residue purified on silica ge! with the eluent heptane => n-heptane: ethyl
acetate = 9:1 to obtain 526 mg 4-Fluoro-2-methoxymethyl-benzonitrileas an cil.
CSHBFNO (165.17), Rf(n-heptane : ethyl acetate = 9:1) = 0.25_

4 Flupra-2-(2,.2.2-trifivorp-ethoxymethy-benzonitrile

N
Il

¥
NaH, DMF, 807
' F

Br -

F
336 yi 2,2,2-Triflucrocethano! were dissolevd in 10 ml dimethylformamide. 243 mg
sodium hydride were added and the mixture stirred at room temperature for one hour.
Then 1.0 g 2-Bromomethyl-4-fluoro-benzonitrile were added in one portion.and the
reaction mixture was stirred at reom temperature for three hours. The reaction mixture
was potired on 50 mil water and extracled five times with portion of 25 mi ethyl acetate.
The combined crganic layers were dried over MgS04, the solvent removed in vacuo

and thg resulting residue purified on silica gel with the eluent heptane => n-heptane:
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ethyl acetate =4:11to obtain 750 mg 4-Fluoro-2-(2,2,2-trifluoro-ethoxymethyl)-
benzonitrite. ‘ .
C10H7F4NQ (233.17), Rf(n-heptane : ethyl acetate = 4:1) = 0.31.

2-Ethoxymethyl-4-fluoro-benzonitrile

i

o\

F

According to the method described for 4-Fluoro-2-(2,2,2-trifluoro-ethoxymethyl)-
benzonitrile,‘ 2-Ethoxymethyl-4-fluoro-benzonitrile was obtained from 2-Bromomethyl-4-' ,
fluoro-benzonitrile and ethanol. |
C10H10FNO (179.20).

Building block synthesis according to process H:

2-Cvclopropyl-4-fluoro-benzonitrile

N N ' .
bl o .4 il
Br L .
P(Cy)3. PA(OAC)2
F F

500 mg commercially available 2-Bromo-4-fluorobenzonitrile, 70 mg
tricyclohexylphosphin, 2.04 g tri potassium phesphate mono hydrate and 278 mg
cyclopropylboronic acid placed in a reaction vessel and 11 ml toluene were added. The:
mixture was degassed with argon, then 561 mg palladium(li)acetate were added and
the reaction mixture stirred at 100°C for 1.5 hours. To the cooled reaction mixture was
added 30 m| water and the mixture was extracted five times with portions of 30 ml ethyl
acetate. The combined organic layers were dried over MgSO4, the solvent removed in
vacuo and the resulting residue purified on silica gel with the eluent heptane => n-
heptane: ethy! acetate = 5:1 to obtain 310 mg-2-Cyclopropyl-d-ﬂuoro-benzonitrﬂe as
yellow solid.
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C10H8FN (161.18), Rf(n-heptane : ethyl acetate = 4:1) = 0.48.

5.4'-Difluoro-biphenvl-2-carbonitrile
LG
F

5 According to the method described for 2-Cyclopropyl-4-fluoro-benzonitrile, 5,4'-

F

Difluoro-biphenyl-2-carbonitrile was obtained from 2-Bromo-4-fluorobenzonitrile and 4-
fluorobenzene boronic acid.
C13H7F2N (215.20).

10  Building block synthesis according to process I:

2-Ethyl-4-fluoro-benzonitrile

o = CcuCN
-n-Bulli

15  1-Bromo-4-fluoro-2-vinvl-benzene

A0,
o 0 ©/\

21.12 g Methyltriphenylphosphonium bromide were suspended in 150 m!|

ﬂ{%_:z mqﬂ

Br

Ao

tetrahydrofuran and cooled in an ice bath. 21.68 ml n-butyl lithium (2.5 M in n-heptane)
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: were added dropu.nse and the reaction mixture stirred al 0°C for. thll‘l"_l,' mmutes Then
100 g commergially available 2-bromgo-5- ﬂuombenzaldehyde were ‘added slowly so

that the reaction temperature did not exceed +5°C. After completion of the addition the

~ coolin bath was removed and the reaction mixture stirred at room temperature for one
_ hour. The reaction mixture was diluted by addition of 300 mf ethyl acetate and washed

- | three times with-pcﬁriions of 120 m] brin'e 'The organi&: ’phase was dﬁed over MgSDd

10

20

the solvent remuved in vacuo and the rasultlng residue punﬂed on s:l:-:a gel with the
eluent heptane == n-heptane: ethyl ac.etate 9:1 to obtain 7.9 g 1-Brom04 fluoro-2-
wnw -benzene as an ail.

C8HGBrF (201 04} Rf(n-heptane ethyl acetate = 9; 1) = 0.61.

'A-Flioro-2-vinyl-benzonitrile

ar

409 1~Bmmo-4-ﬂucm—2 wnyl-benzene and 1.87 g copper (I} cyanide were dlss-::-l'u'eci
in 16 ml dlmethylfumamlde and’ heated unde; mlcmwave irradiation at 200°C for 25
minutes. The cooled reaction mixture was puured into 200 ml 1M HCI and exiracted
five timas with portions of 60 ml ethy! acn_atalé. The cembined organic layers were
washed with 100 ml 1N HC, gried over MgSO4 then the solvent was removed in
Vacuo and the {esultlng resadue pUrlﬁed on silica gel with the e1uent heptane == n-
heptane: ethyl acatate B:1 to obtam 1. ??’ g 4-Fluoro- 2-vinyl- banzomtnle asa sonld
GCOHEFN {174?.15_), Rf{n-heptane : ethyl acetale = 4:1) = 0.33.

5.Ethyl-4-fluoro-benzonitrile
N S "N
fil ’ (il

HZ/Pd
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800 mg 4-Fluoro-2-vinyl-benzenifrile were dissolved in 5 mi methano). 80 mg palladium
(10% on charcoil} were added and t‘hé reaction was stirred under a hydrogen
atfnosphere for ane hour. The catalysi was filtered off trough a pad of celite. The
filtrate was evaporated o ablain 625 mg 2-Ethyl4-flucra-benzonitrile.

CSHBFN {149.17}, Rf{n-heptane . ethyl acetate = 4:1} = 0.37.

Bfuil'ding- biock synthesis according to process L:

2-Difluoromethoxy-4-fluoro-benzonitrile

- 0
N
"";-'N ’:f Ci\l\)LO.-' » _,::'_,N
AlCL ‘ Fe
CF T DCE F OH KL0,

reflux . DMA F -
116°C

4-Flyoro-2-methoxy-benzonitrle was prepared according to a pravious i:-ul:ilir:uati{:\n:‘5
To a sclution of 1 g of 4-fluaro-2-methoxy-benzonitrile in 15 mL of dichleroethane was
added 1.1 g of aluminium trichioride. The resulting mixture was refluxed for 1 day then
poured slowly infe water and extracted with ethyl acetate. The crganic extracts were
washed twice with 10% aqueous solution of sodium hydroxide. The combined basic
layers were washed fwice with ethyl acetate, acidified with concentrated aqueous
soluticn of hydrochloric acid and extracted threé times with ethyl acetate. The
combined organic extracts were washed with water, with brine, dried over magnesium
sulfate, filtered and concentrated under reduced pressure to give 0.78 g of 4-fluoro-2-

“hydroxy-benzonitrils as a white solid.

CTHAFNO (137.11), MS(ESI): 138.17 (M+H").

To a solution of 4.8 g of 4-flucro-2-hydroxy-benzonitrile in 15 mL of anhydrous
dimethylacetamide were added 5.8 g of methyl chioredifluorcracetate and 6.5 g of
potassium carbonate. The resulling mixture was degassed by bubbling argon through
it and heated to 110"C for 2h then an additional 6.5 g of methyl chlorodfluororacetate
and 6.5 g of potassium carbonate were added. The resulting mixture was heated to

~ 110°C fer ancther hour then concentrated under reduced pressure. The residue was

taken into ethyl acetate, washed twice with a solar aqueous soiution of sodium

> JP9143139
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hydroxide, with water and brine, dried over mégnesium sulfaté, ﬁlteréd and
concentrated under reduced pressure. The crude product was purified by column
chromatography on silica gel (gradient from heptane 100 to heptane 80/ ehtyl acetate
20) to give 4.78 g of 2-difluoromethoxy-4-flucro-benzonitrile as a yellowish liquid.
C8H4F3NO (187.12), MS(ESI): 188.0 (M+H").

2-Diﬂuoromethoxt4.5-diﬂuoro—benzohitrile

(o]

=N . =N

F on  KEo,  f ,T\

DMA

110°C _ F £
To a solution of 1 g of'comnﬁercially available 4,5-difluoro-2-hydroxy-benzoenitrite in 5
mL of anhydrous dimethylacetamide were added 1.3 g of methyl chlorodifluororacetate
and 1.28 g of potassium carbonate. The resulting mixture was degassed by bubbling
argon through it and heated to 110°C for 1.5h then concentrated under reduced
pressure. The residue was taken into ethyl acetate, washed twice with a molar
aqueous solution of sodium hydroxide, with water and brine, dried over magnesium
sulfate, filtered and concentrated under reduced pressure. The'crude product was
purified by column chromatography on silica gel (gradient from heptane 100 to heptane'
80/ ehtyl acetate 20) to give 0.42 g of 2-diﬂuoromethoxy-4,Sédiﬂuoro-benzonitrile asa
yellowish liquid.

" C8H3F4NO (205.11), MS(ED): 205 (M*).

Building biock synthesis according to process M:

4-Fluoro-2-(2,2 2-trifluoro-ethoxy)-benzonitrile

N
N //
= CF,CH,OH
KOtBu
F F F
] F
F

¥

To a solution of 359 mg of triflucroethanol in 3 mL of anhydrous tetrahydrofuran at 5°C
was slowly added 3.6 mL of a molar solution of potassium tert-butoxide in tert-butanot.
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The resulting solution was stirred for 30 minutes at 5°C and slowly added to a solution
of 500 mg of 2,4-difluoro-benzonitrile in 3 mL of anhydrous tetrahydrofuran at 5°C. The
resulting mixture was stirred for 1h at 5°C, then poured into water and extracted with
ethyl acetate. 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 (gradient from heptane 100 to heptane 90/ ethyl acetate
10) to give 640 mg of 4-fluoro-2-(2,2,2-trifluoro-ethoxy)-benzonitrile as a white solid.
CYH5F4NO (219.14), MS(ESI): 220 (M+H").

The following examples were prepared according to process A:

Example 1

3-(2-Chloro-4-{1-[4-methyl-2-{4-trifluoromethyi-phenyl)-thiazol-5-yll-ethoxv}-phenyl)-
4H-[1.2 4]loxadiazol-5-one

GI

F

2. DBU, MeCN

) Cl
1. phenylchlcroformate, pyridine, h;’ﬁ__( n O
DCM S S ( ~(
N’o

2.Chloro-4-{1-[4-methyl-2-(4-trifluoromethyl-phenvl)-thiazol-5-yll-ethoxy}- benzonitrile

$y O S ¢
)
F PPh3, DEAD F N,

F
F F
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20 g1 -'[’4¥Methy'l-ﬁ-(4itr'rﬂuo'rﬁrﬁethyIupﬁéhj.ri)-tﬁiézo.i—S—yi]-athéhol‘a'nd 118g 2.chloro- *
4-hydroxybanzonitrile were dissolved in 50 ml tetrahydrofuran. At '—:QDA“G 2749 "
B triphenylphosphine and 1.82 g diethylazodicarboxylate were added. The cooling bath'
_'was removed and the reaction mixture stirred at room temperature for four hours. Then ‘
 the reaction mixture was poured on 100 mii ice cold saturated NHA4CI solution and
- extracted five times with ‘porticns of BD m] ethyi ac&tale The cnrnblned organnlc Iayers .
- were washed with- 100 ml brine then dried over MgSO4. The solvent was evaporated in

vacuo and the resuliing residue purified by chmmatngfaphy on silica gel with the
eluent n-heptane : ethyt acetate = 4: 1 1o ablam 21y Z-chloro 4-{1-[4-methyl-2-{4-

trifluaromethyl phenyl) -thiazol-5- yl]—ethoxy}- benzamtnle as pale yellow S.Olld
: CEGHMGIFBNEDS (422 EB} MS{ESI): 422 9 {M+H } '

-{2 Chloro- 4-{1 4-methy| -2-(4 triﬂuornmethyl phenyl} th1azc-1-5—1.rI]—ethoxy} phenyl)-
44-11,2 4]uxadlazol 5- one

F

j‘é_ﬂ( Cl 1. pmn:‘l:hlnmfum'lata wndlm
o Yg) AG——\ Z. DEU MeCN . p)\ S
S e o .

F

2.1 g 2-Chioro-4{1-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazcl-5-yl}-ethoxy}-

benzonitrle wére disselved in a mixiure of 20 mi tetrahydrofuran and 20 m! methanal.

~.329g hydroxylamlne hydrochloride were added followed by the addition of 5.74 ml -
20 -

tnethyiamme The reactlon mixtuse was stlrred at 60*C mfernlght The solvents were -
remnved In vacuo and the resuitlng residue poured into water and extracted five times

with ethylacetate. The combined organic extracts were washed with brine, dried over

MgS0O4 and the solvent was euapofated in vacuo. The residue was dissolved in ‘IG-n;wI

dichlgromethane. §.50 ml pyriding and 0.77 ml phenylchlurufﬂrrﬁate_ ;.uere added and
the mixture stirred at room temperature for fifteen minutes. The mixture was diluted by
the additicn of 25 m| acetoniirile and 3_54 ml 1,B-d':azabicyclc:-lﬁA.‘D]undéc—?—'ené wére ,
added. The mixture was stirred at room temperature for thirty minutes. The mixture
was evaporated in vacuo and the resuiting crude material was purified by RP-HPLC to
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~ obtain 0.50 g 3-.{.2--::hl0ro-4-{1—[4—mathyr!-2;[4—triﬂuoromelhyl-phen}rl)—thiazol-S-yl]-
' ethnxy}phenylj— 4H-[1.2,4]cxadiazol-5-one.

The racematewas separated into its enantiomers by chromatography on chiral phase
{Chiralpak AD-H/4Q) with the eluent n-heptane: prapancl = 5+1, Rt = 5.4 min and 7.4
.,min. A

C21H15CIF3N303S (481.88), MS(ES1): 482.1 .

Example 2

- 3-(2-Chlnrn¥4-[2-methvl-1~[44rnethvl-2'-{4ftriﬂuDrc-methvI—Dhenyi)-thiézol-ﬁ—vli—nmncw}—

phenyi)-4H-1.2 4]oxadiazol-5-one

cl
. H‘fo -
' Y “«.o a
O
F { . . .
F ' .
Acceording to the methed described for 3-[2-c.hi0r0-4—{1-[4-meﬂ1yl-2-(4-triﬂunmmethyl-

phenyl}-thiazol-5-ylj-ethoxy}-phenyl)- 4H[1,2 4loxadiazot-5-one, 3—{2—chlﬂré-4-{2-
methyl-1-{4-methyl-2-{(4-trifluoromethyl-phenyl)-thiazol-5-yl]-propoxy}- phenyl}-4H-

11,2 4]oxadiazol-5-one was obtained from 2-Methyl-1-[4-methyl-2-(4-triflupromethyl-
phenyl)-thiazol-5-yl]-propan-1-ol and 2-chlore-4-hydroxybenzonitrile.

The racematewas separated into its enantiomers by chromatography on chiral phase
(Chiralpak AD-H/40) with the eluent n-heptane: propanol = 5+1., Rt =6.3 min and 11.3
min. _

C23H19CIF3NI0Q3S (506.84), MS(ES!: 510.1 {(M+H™).

Example 3
3-{2-Chioro-4-{3-methyl-1-[4-methyi-2-(4-trifluaromethvi-phenyl)-thiazoi-5-yi}-butoxy}-
phenyl-4H-1.2 4loxadiazol-5-one '
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According to the method described for 3-(2-chloro—4-{1-[4-methyI-2-(4-triﬂuoromethyl-
phenyl)-thiazol-5-yl}-ethoxy}-phenyl)- 4H-[1,2 4)oxadiazol-5-one, 3-(2-chloro-4-{3--
methyl-1-{4-methyl-2-(4-triflucromethyl-phenyl}-thiazol-5-yl}-butoxy}- phenyl)-4H-
[1,2,4]oxadiazol-5-one was obtained from 3-Methyl-1-[4-methyl-2-(4-trifluoromethyl-
phenyl)-thiazol-5-yl]-butan-1-ot and 2- chioro4-hydroxybenzomtrﬂe

The racematewas separated into its enantiomers by chromatography on chiral phase
(Chlralpak AD-H/40) with the eluent n- heptane. propanol = 5+2. Rt=3.5minand 54 -
min. '

C24H21CIF3N303S (523.97), MS(ESI); 524.2 (M+H").

Example 4
3-(2-Chloro-441-[4-methyl-2-(4- tnfluoromethvl phenyl)-thiazol-5-y/]- Dropoxv}-ohenvl)-
4H-[1.2 4]oxad|azol 5-one

According to the mefhod described for 3-(2-chloro-4-{1-[4-methyl-2-(4-trifluoromethyl-
phenyl)-thiazol-5-yl]-ethoxy}-phenyl)- 4H-[1,2 4]oxadiazol-5-one, 3-(2-chloro-4-{1-[4-
methy|-2-(4-triﬂuoromethyl-phenyl)—thiazol-5-yl]-propoxy}-phenyl)- 4H-[1,2 4]oxadiazol-
5-one was obtained from 1-[4-Methyl-27(4-triﬂuoromethyl-phenyl)-thiazol-s-yl]-propar{-
1-ol and 2-chloro-4-hydroxybenzonitrile. _

The racematewas separated into its enantiomers by chromatography on chiral phase
(Chiralpak AD-H/40) with the eluent n-heptane: propanol = 5+2, Rt = 6.0 min and 9.7
min.

C22H17CIF3N303S (495.91), MS(ESI): 496.1 (M+H").

6
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Example §
3-(2-Chloro-4-{1-[4-methyl-2-{4-trifluoromethyl-phenyl)-thiazol-5-yl-2-phenyl-ethoxy}-
pheny)-4H-[1.2 4loxadiazol-5-one

Cl
‘ N\(O
1Y °© S0
S
. F
F

According to the method described for 3-(2-ch|or6—4-{1-[4-methy|-2-(4-triﬂuoromethyl-
phenyl)-thiazol-5-yl}-ethoxy}-phenyl)- 4H-[1,2,4]oxadiazol-5-one, 3-(2-chloro-4-{1-{4-
methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-yl}-2-phenyt-ethoxy}- phenyl)-4H-

[1.2.4]oxadiazol-5-one was obtained from 1-{4-Methyl-2-(4-trifluoromethyl-phenyl)-
thiazol-5-yi]-2-phenyl-ethanol and 2-chloro-<4-hydroxybenzonitrile.

The racematewas separated into its enantiomers by chromatography on chiral phase
(Chiralpak AD-H/40) with the eluent ethanol:methanol = 1+1 + 0.1% trifluoroacetic
acid, Rt=4.5 min and 7.3 min.

C27H19CIF3N303S (557.98), MS(ESI): 558.1 (M+H").

Example 6
3-(2-Chloro-4-{[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-vll-phenyl-methoxy}-

phenyl)-4H-[1.2 4loxadiazol-5-one

According to the method described for 3-(2-chloro-4-{1-{4-methyl-2-(4-trifluoromethyi-
phenyl)-thiazol-5-yl]-ethoxy}-phenyl)- 4H-[1,2 4]Joxadiazol-5-one, 3-(2-chloro-4-{[4-
methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-yl}-phenyl-methoxy}- phenyl)-4H-

[1,2,4)oxadiazol-5-one was obtained from [4-Methyl-2-(4-triflucromethyl-phenyl)-
thiazol-5-yl]-phenyl-methanol and 2-chloro-4-hydroxybenzonitrile. The racemate can
be separated into its enantiomers by the method described herein before.
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C26H17CIF3N303S (543.96), MS(ESI): 544.1 (M+H")..

Example 7 _
3-(2-Chloro-4-{1-[4-methyl-2-{4-trifluoromethyl-phenvl}-thiazol-5-yl}-3-phenyl-propoxy}-
phenyl)-4H-[1 2 4loxadiazol-5-one

Cl
' N
Sog
F
F
F

, o O

{ A<

] .
According to the method described for 3-(2-chloro-4-{1-[4-methyl-2-(4-trifluoromethyl-
phenyl)—thiazol-S-yl]-ethoxy}-phenyl)- 4H-[1 .2.4]oxadiazol—5-orié. 3-(2-Chloro-4-{1-[4-
methy!-2-(4-trifluoromethyl-phenyl)-thiazol-5-yI]-3-phenyl-propoxy}- phenyl}-4H-
[1.2,4]oxadiazol-5-one was obtained from 1{4-Methyl-2-(4-trifluoromethyl-phenyl)-
thiazol-s-yl]-3-phe_nyl—propah-1 -ol and 2-éhlor0-4-hydroxybenzonitrile. The racemate

can be separated into its enantiomers by the method described herein before.
C28H21CIF3N303S (572.01), MS(ESI): 572.4 (M+H").

Example 8

3-(2-Chloro-4-{ 1-[4-rnethvI-2-(4—triﬂuoromethvl-phenvl)—oxazol-S-vl]—S-phenvl-propoxv}-
phenyl}-4H-[1,2 4loxadiazol-5-one ' '

N
,‘
F;D/L
F

According to the method described for 3-(2-chloro-4-{1-[4-methyl-2-(4-triflucromethyl-
phenyl)-thiazol-5-yl]-ethoxy}-phenyl)- 4H-[1,2 4]oxadiazol-5-one, 3-(2-Chloro-4-{1-[4-
methyl-2-(4-triflucromethyl-phenyl}-oxazol-5-yf}-3-phenyl-propoxy}- phenyl)-4H-
[1,2.4)oxadiazol-5-one was obtained from 1-[4-Methyl-2-(4-trifluoromethyl-phenyl)-

Cl

N 0
e =
[»]

oxazol-5-yl}-3-phenyl-propan-1-ol and 2-chloro-4-hydroxybenzonitrile. The racemate
can be separated into its enantiomers by the method described herein before.
C28H21CIF3N304 (555.95), MS(ESI): 556.2 (M+H").
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Example 9
3-(2-Chloro-4-{2-(4-fluoro-phenyl}-1-[4-methyl-2-(4-trifluoromethyl-phenyl}-thiazol-5-yll-
ethoxy}-phenyl)-4H-11.2.4loxadiazol-5-one

o] H o

N~

"f\ OO_QN,O
s
F:KQ/L

F

¢
According to the method described for 3-(2-chloro-4-{1-[4-methyi-2-(4-trifluoromethyl-
phenyl)-thiazol-5-yl)-ethoxy}-phenyl)- 4H-[1,2 4]Joxadiazol-5-cne, 3-(2-Chloro-4-{2-(4-
fluoro-phenyl)- 1-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-yl}-ethoxy}-phenyl)-4H-
[1.2,4]Joxadiazol-5-one was obtained from 2-(4-Fluoro-phenyl)-1-[4-methyl-2-(4-
trifluoromethyl-phenyl)-thiazoi-5-yl}-ethanol and 2-chloro-4-hydroxybenzonitrile.

The racematewas separated into its enantiomers by chromatography on chiral phase
(Chiralpak AD-H/39) with the eluent n-heptane:iso-propanol = 2:1, Rt = 5.75 min and
14.84 min.

C27H18CIF4N303S (575.97), MS(ESI): 576.2 (M+H").

Example 10
3-(2-Chioro-4-{1-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-ylI-2-pyridin-2-yl-
ethoxy}phenyl)-4H-[1.2 4loxadiazol-5-one

Ve Ts

According to the method described for 3-(2-chloro-4-{1-[4-methyl-2-(4-trifluoromethyl-
phenyl)-thiazol-5-yl)-ethoxy}-phenyl)- 4H-[1,2,4]oxadiazol-5-one, 3-(2-Chloro-4-{1-[4-
methyl-2-(4-trifluoromethyl-phenyi)-thiazol-5-yl]-2-pyridin-2-yi-ethoxy}-phenyl)-4H-
{1.2,4]oxadiazol-5-one was obtained from 1-[{4-Methyl-2-(4-triflucromethyl-phenyl)-
thiazol-5-yl]-2-pyridin-2-yl-ethanol and 2-chloro-4-hydroxybenzonitrile.
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The racematewas separated into its enantiomers by chromatographj on chiral phase
(Chiralpak AD-H/40) with the eluent n-heptané:iso—propanol =2:1, Rt = 6.87 min and
12.04 min.

C26H18CIF3N403S (558.97), MS(ESI): 559.2 (M+H"), Rf (ethyl acetate) = 0.18.

The following examples Were prepared according to procesé B:
Example 11

3-(2-Bromo-4-{1 -{4-methvI-2-(4-trifluoromethyi-phenyl)-thiazol-5-yll-propoxy}-phenyi)-
4H-{1,2 4)oxadiazol-5-one '

B,

5 "F’\gg_(‘ 'G_“N N"\é_? , Br '
o R
. N

NaH, DMF F

E
>t
F

- N Br
1. phenylchloroformate, pyridine, I \ H o
DCM . s N\(
" o N

2. DBU, MeCN o)
F i N

2-Bromo-4-{1-[4-methvl-2-{4-trifluoromethyi-phenvl)-thiazol-5-vll-propoxyl-benzonitrile

ar

’14\»—(‘ ava ‘1@ e
o]
F NaH,OMF ' N,

500 mg 1-[4-Methyl-2-(4-triflucromethyl-pheny!}-thiazol-5-yl]-propan-1-ol were
dissolved in 5 ml dimethylformamide. 108 mg sodium hydride were added and the
mixture stirred at room temperature. Aﬁér thity minutes commetrcially available 2-
bromo-4-fluorobenzonitrile were added and the reaction mixture stirred at room

temperature for one hour. Then 5 ml water were added and the mixture extracted three
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times with portions of 30 ml ethyl acetate. The combined organic layers were dried
over MgS0O4 and the solvent removed in vacuo. The resiudue was purified by reversed
phase HPLC to obtain 375 mg 2-Bromo-4-{1-[4-methyl-2-(4-trifluoromethyl-phenyi)-
thiazol-5-yl)-propoxy}-benzonitrile as an oil.

C21H16BrF3N20S (481.34), MS(ESI): 481.0(M+H").

3-(2-Bromo-4-{1-{4-methyl-2-(4-triflucromethyi-phenvl)-thiazol-5-vil-propoxv}-phenyl)-

4H-[1.2 4loxadiazol-5-one

N Br
rw H
< 5 <\ _0

N~

F
-
According to the method described for 3-(2-chloro-4-{1-[4-methyl-2-(4-trifluoromethyl-
phenyl)-thiazol-5-yl}-ethoxy}-phenyl)- 4H-[1,2,4]Joxadiazol-5-one, 3-(2-Bromo-4-{1-{4-
methyl-2-(4-triftucromethyl-phenyl}-thiazol-5-yl]-propexy}-phenyl)-4H-{ 1,2 ,4]oxadiazoi-
5-one was obtained from 2-Bromo-4-{1-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-
yl]-propoxy}-benzenitrile.

The racemate can be separatéd into its enantiomers by the method described herein
before.

C22H17BrF3N303S (540.36), MS(ESI): 540.0 (M+H").

Example 12
3-[4{1-[4-Methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-vil-propoxy}-2-(2.2 . 2-trifluoro-

ethoxymethyl)-phenyil-4H-[1,2.4loxadiazol-5-one
F F

M iy

-
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* According to the method described for 3-(2-Bromo-4-{1-[4-methyl-2-(4-trifluoromethyl-

phenyl)-thiazol-5-y1]-propoxy}-phenyl)-4H-{1,2 4)Joxadiazol-5-one, - 3-[4-{1-{4-Methyl-2-
(4-trifluoromethyl-phenyl)-thiazol-5-yi]-propoxy}-2-(2,2,2-trifluoro-ethoxymethyl)-
phenyl]-4H-[1,2,4]Joxadiazol-5-cne was obtained from 1-[4-Meihyl-2—(4-triﬂuoromethyl-
phenyl)-thiazol-5-yl}-propan-1-ol and 4-F luoro-2-(2.2,2-triﬂuoro-ethoxymethyl)-
benzonitrile. ' , ,
The racemate can be separated into its enantiomers by the method described herein |
before. '

C25H21FBN30Q4S (573.52), MS(ESI): 574.1 (M+H").

Example 13

pheny)-4H-[1.2.4]oxadiazol-5-one
/

JH) O

N

| A\ H O

s \\(
N’o

3¢ 2-Metho$<vmethvl4-{ 1-[4-methyl-2 -{4-trifluoromethyi-phenvyi}-thiazol-5-vI}-propoxy}-

According to the method described for 3-(2-Bromo-4-{1-[4-methy_j-2—(4-triﬂuoromethyl-.

phenyl)-thiazol-5-yl)-propoxy}-phenyl}-4H-{1 2 4]oxadiazol-5-one, 3-(2-Methoxymethyl- =

4-{1-[4-melhyl-2—(4-triﬂuorpmethyl—phenyl)-thiazol-s-yI]-propoxy}~phenyl)-4H-
[1.2,4]oxadiazol-5-one was obtained from 1-[4-Methyl-2-(4-trifluoromethyl-phenyl)-
thiazol-5-yl]-propan-1-o0l and 4-Fluoro-2-methoxymethyl-benzonitrile.

The racemate can be separated into its enantiomers by the method described herein
before. | . | |
C24H22F3N304S (505.52), MS(ESI): 506.1 (M+H").

12
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Example 14

-{2- e 1-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-yl}-propo

According to the method described for 3-(2-Bromo-4-{1-[4’méthyl—2-(4-tn'ﬂuoromethyl-
phenyl)-thiazol-5-yl}-propoxy}-phenyl)-4H-[1,2 4]oxadiazol-5-one, 3-(2-Ethoxymethyl-4-
{1-[4-methyl-2-(4-trifluoromethyl-phenyi)-thiazol-5-yl}-propoxy}-phenyl)-4H-
[1,2,4]oxadiazol-5-one was obtained from 1-[4-Methyl-2-(4-trifluoromethyl-phenyl)-
thiazol-5-yl]-propan-1-ol and 2-Ethoxymethyi-4-fluoro-benzonitrile.

The racemate can be separated into its enantiomers by the method described herein

before.
C25H24F3N304S (519.55), MS(ESI): 520.1 (M+H").

Example 15
3-(2-Ethyl-4-{1-[4-methyl-2-(4-trifluoromethvl-phenyl)-thiazo}-5-vll-propoxy}-phenyl}-4H-

(1.2 4loxadiazol-5-one

N
:@ i
s 4 ~
N,O

o]
F

F
F

According to the method described for 3-(2-Bromo-4-{1-[4-methyl-2-(4-triflucromethyl-
phenyl)-thiazoi-5-yl]-propoxy}-phenyi)-4H-{1,2 4]Joxadiazol-5-one, 3-(2-Ethyl-4-{1-{4-
methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-yl}-propoxy}-phenyl}-4H-{1,2 4]oxadiazol-
5-one was obtained from 1-[4-Methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-yl]-propan-
1-0l and 2-Ethyl-4-fluoro-benzonitrile.

The racemate can be separated into its enantiomers by the method described herein

before.
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© C24M22F3N303S (480.52), MS(ESI): 490.1 (M+H".

. Example 16 '

10

- 3-{2-Cyciopropyl-4-[1-[4-methy!-2-(4 irlﬂuummethv! phenyl)-thiazol- 5—vl]-nmnow]- |

phenvl}-dH-H . &_ﬂ_xaﬁlaznlds-one »

Accnrdmg fa the methnd desc:nbed for 3 (2- Bromn~4 {1{4-methyl-2-{4- lnﬂuorcmethyl-

- phenyl)—th;azul-ﬁ yl] pmpoxy} phenyl}-dH [1. 2 4]nxad|azﬁl 5-ong; 3- {2—Eyclnprapyl-4- '

{1-[4-methyl-2- (4-tnﬂuommethyl phenyl}-thlazol— -¥i]- pmpoxy}phenyi}4H-_
1.2 410xad|azot-5-cne was obtatned from 1- -[4- Meth:,rl 2-(4 tnfluommethyl phenyl}—
thiazol-5- yl] propan 1{)! and 2-Cyclopropyl-4- -flucro-benzonitrite.

. The racemate ¢can be separated into its enantiomers by the methﬂd desc‘ribed herein
 befere. - | ' | | |

1%

20

- C25H22F3N303S (501.53), MS(ESI): 502.1 (M+H").

- Example 17

3-[4-{1-[4-Mathyl-2- f4-tnﬂuommethvl—phanvl) th!azul 5 jll—nronoxﬂ nanhlhalen 1 -
44412 4]uxadiazol 5-0ne

According to the method described for 3-(2—Br0mc~4-{1—[4-methyl-2-{4—triﬂumometh}rl-,.

phenyi)-th‘razdlfﬁ-yi]—propoxy}phenyi}-&H-[‘i 2 dloxadiazel-5-one, 3'-[4—{1-[4-Methy1-2- |

(4-triflucromethyl-phenyl)-thiazol-5-yl]-propoxy}-naphthalen-1-yl)-4 H-[1,2 4]oxadiazel-

5~one was obtained from 1-[4-Methyi-2-{2-trifiuoramethyl- phen',rl)-thtazai -5-yl}-propan-
1-0! and commermahly available 1-Cyanc-4-fluoronaphthalene.
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The racemate can be separated into ils eﬁanﬁomers by the method described herein
befare. ' '
CEBHEGF3N303S (511.53), MS(ES!): 512 2 (M+H™).

. Example 18
- 3-{4{1-[4-Methyl-2-{4-triflusromethyl-chenyl}-thiazol-5-vll-propoxy}-2-triflucremethy |-

phenvil-4H-[1,2 4]oxadiazol-5-pne

NM P

! R H 0

s H-‘{
]

o x
. -

B
F

* According lo the method described for 3-(2-_Bromo-4-{ 1-[4-methyl-2-[4-rilucromethyi-

pheny l}-thiazbI~5-y|]-prapaw}-phenyI)—4H—[1 2 4loxadiazol-S-one, 3-(4-{1-[4-Methyl-2-
(4-trifluoromethyl-phenyl)-thiazol-5-yll-propoxy }-2-trfluoromethyl-phenyl)-4 H-

[1,2 4]Joxadiazol-5-cne was obtained from 1-[4-Methyl-2-{4-trifluoromethyl-phenyl}-
thiazal-5-yli-propan-1-al and commercizily available 4-fluoro-2-
{triflucromethyl)benzonitriie. '

The racemate can be separated inte its enantlomers by the methud described herein
before,

C23H17FEN3O3S (529.46), MS(ESI): 530.1 (M+H"™).

Example 19

3-{4'-Fluora-5-{1-[4-methy)-2-{4-trifluoromethyt-phenyl}-thiazol-5-yll-propoxy}-biphenyi-
2-yh-4H-[1,2 4loxadiazol-5-one
F

R E
\No
F

According to the methad described for 3-(2-Bromo—<4-{1-[4-methyl-2-(4-triflucromethyl-
phenyl-thiazol-5-yl)-propoxy}-phenyl)-dH-{1,2 4]loxadiazol-5-one, 3-(4'-Fluero-5{1-[4-
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methyl-z-(4-triﬂuorofnethyl-phenyl)-thiazoI-5-yl]-propoxy}-biphgnyl-Z-yI)—4H-

- [1,2,4]oxadiazol-5-one was obtained from 1-[4-Methyl-2-(4-trifluoromethyl-phenyl)-

thiazol-5-yi]-propan-1-ol and 5,4'-Difluoro-biphenyl-2-carbonitrile.

The racemate can be separated into its énantiomers by the method described herein
before. : ‘

C28H21F4N303S (555.56), MS(ESI): 556.1 (M+H").

Example 20
3-(2-Chloro-4-42 2 2-trifluoro-1-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-yl}-
ethoxy}-phenvl)}-4H-[1.2 4]oxadiazol-5-one

F F -
N —F L
, H ~
| ’w N\(O
s ) (
F

N—’O

F
F

According to the method described for 3-(2-Bromo-4-{1-[4-methyl-2—(4-triﬂuoromethyl-
phenyl)-thiazol-5-yl]-propoxy}-phenyl)-4H-[1,2,4Joxadiazol-5-one, 3-(2-Chloro-4-{2,2,2-
trifluoro-1-[4-methyl-2-(4-trifluoromethyl-pheny!)-thiazol-5-yl}-ethoxy}-phenyl)-4H-
[1.2.4]oxadiazol-5-one was obtained from 2,2,2-Trifluoro-1-{4-methyl-2-(4-
triflucromethyl-phenyl)-thiazol-5-yll-ethanol and 2-Chloro-4-fluoro-benzonitsile.

The racemate can be separated into its enantiomers by the method described herein
before. '

C21H12CIFEN303S (535.86), MS(ESI): 536.1 (M+H").

Example 21 .
3-(2-Chloro4-{2 2-difluorc-1-[4-methvi-2-(4-trifluoromethyl-phenvyh-thiazol-5-yli}-
butoxy}-phenyh-4H-[1,2. 4loxadiazol-5-one

F F

ww cl W o
s (] \\(
< 5 <N,0

14
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- According to the method described for 3-(2-Bromo-4-{1-[4-methyl-2-(4-trifluoromethyl-
phenyl)-thiazol-5-yl}-propoxy}-phenyl)-4H-[1,2,4]oxadiazol-5-one, 3-(2-Chloro-4-{2,2-
difluoro-1-[4-methyl-2-(4-trifluoromethyl-phenyi)-thiazol-5-yl)-butoxy}-phenyl)}4H-
[1,2,4]oxadiazol-5-one was obtained from 2,2-Difluoro-1-[4-methyl-2-(4-trifluoromethyl-

5 phenyl)-thiazol-5-yl]-butan-1-ol and 2-Chloro-4-fluoro-benzonitrile.
The racemate can be separated into its enantiomers by the method described herein

before.
C23H17CIF5N303S (545.92), MS(ESI): 546.1 (M+H").

10 The following examples were prepared according to process C:
Example 22

3-(2-Fluoro-4-{2.2 .2-triflucro-1-[4-methyl-2-{4-triftuoromethyi-phenvi)-thiazol-5-yl]-
ethoxymethyll-phenyl)-4H-[1.2 4loxadiazol-5-one

F F
'fW’ ga sy

F F
N F
S lw F
o S o
F NaH, DMF F \
F N
F
F

RF
1. phenylchlorolormate, pyridine, . N N\ F
DCM I £
2. DBU, MeCN S o n o)
¢ o S_<\ <
F

2-Fluoro-442 .2 2-tnifluoro-1-[4-methyl-2-(4-trifluoromethyl-phenvl)-thiazol-5-yli-

15

ethoxymethyl}-benzonitrile

FF

F F F
N F ~ F
,:\é'“x \‘QW.. Ydt’w F
OH s o
F F \ < S \
F F \N
F 130g

20  2,2,2-Trifluoro-1-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-yl)-ethanol and 815
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mg 4-Bromomethyl-2-fluoro-benzonitrite were dissolved in'40 ml dimethylfbrmamide. ’
192 mg sodium hydride were added and the mixture stirred at room temperafure for
one hour. Then 15 m! water were added and the mixture extracted three times with
portions of 50 mi ethyl acetate. The combined organic layers were dried over MgS04

and the solvent removed in vacuo. The resiudue was purified by reversed phase HPLC -

to obtain 840 mg 2—Fluoro-4-{2,2,2-triﬂuoro—14[4-methyl-2-(4-triﬂuoromethyl-phenyl)-
thiazol-5-yl)-ethoxymethyl}-benzonitrile as an oil.

C21H13F7N20S (474.40). MS(ESI): 475.1(M+H"), Rf(n-heptane : ethyl acetate = 1:1)
= 0.57.

3-(2-Fluoro-4-{2 2 2-trifluoro-1-[4-methy}-2-(4-trifluoromethyl-phenyl)-thiazol-5-yi]-
ethoxymethyl}-phenyl)-4H-{1,2 4]oxadiazol-5-cné ' '

)L-F 1. phenylchioroformate, pyridine,

N
{ N F OCM \
3 o ' 2. D3V, MeCN
)
F N ~'°

F

cording to the method described for 3-(2-chloro-4-{1 -[4—methy|—2-(4-tnﬂuoromethyl-
phenyl)-thiazol-5-yl]-ethoxy}-phenyl)- 4H-[1,2 4Joxadiazol-5-one, 3- (2 Fluoro-4-{2 2,2-
trifluoro-1-[4-methyl-2- (4-tr|ﬂuoromethyl-phenyl) -thiazol- S—yl]—ethoxymethyl} -phenyl)-
4H-[1,2 4]oxadlazo! 5-one was obtained from 2- -Fluoro4-{2,2 2-trifluoro-1-{4- meihyl 2-
(4-trifluoromethyl-phenyl)-thiazol-5-yiJ-ethoxymethyl}-benzonitrile. '

The racematewas separated into its enantiomers by chromatography on chiral phase
(Chiralpak AD-H/38) with the eluent n-heptane :‘is'o-propanol : ethano} = 811, Rt=
8.13 min and 11.09 min. a '

C22H14F7N303S (533.43), MS(ESI): 534.1 (M+H"), Rf(n-heptane : ethyl acetate =
1:1) = 0.14,

s
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Example 23
3-(2-Chloro-4-{2.2.2-trifluoro-1-{4-methyl-2-{4-trifluoromethyl-phenyl)-thiazol-5-vIl-
ethoxymethvl}-phenvl)-4H-[1.2 4loxadiazol-5-one

o
\(
-0

.,,
-
io
z7 tzx

F cl
According to the method described for 3-(2-Fluoro-4-{2,2,2-trifluoro-1-[4-methyl-2-(4-
trifluoromethyl-phenyl)-thiazol-5-yl}-ethoxymethy}-phenyl)-4H-[1 2 ,4loxadiazol-5-one,
3-(2-Chloro4-{2,2,2-trifluoro-1-[4-methyl-2-{4-trifluoromethyl-phenyl)-thiazol-5-yl}-
ethoxymethyl}-phenyl)-4H-[1,2 4]oxadiazol-5-one was obtained from 2,2,2-Trifluoro-1-
[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-yl]-ethano! and 4-Bromomethyl-2-
chloro-benzonitrile.
The racemate can be separated into its enantiomers by the method described herein
before.
C22H14CIFEN303S (549.88), MS(ESI): 550.0 (M+H").

Example 24
3-(2-Cyclopropyl-4-{2.2.2-trifluoro-1-[4-methyl-2-(4-trifluoromethyi-phenyl)-thiazol-5-ylj-

ethoxymethyl}-phenyl}-4H-[1.2 4loxadiazol-5-one

A 1o, ON F
N F :
05, X o
3 F
R © _< ’>—ﬂ\ - F s o
F N N E \\N
£

F

F
1. phenylchloraformate, pyridine, ",MF
OCM s H o
2. DBU, MeCN P o] N\(
S F N _o
N~

F
2-Bromo-4-{2 2 2-trifluoro-1-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-yl]-
ethoxymethvl}-benzonitrile
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According to the method described for 2—Fluoro—4-{2,2,2-triﬂuoro-_1-[4-me!hyl-2-(4-
trifluoromethyl-phenyl)-thiazol-5-yl]-ethoxymethyl}-benzonitrile, 2-Bromo-4-{2,2,2-
trifluoro-1-[4-methyl-2-(4-triflucromethyl-phenyl)-thiazol-5-yl]-ethoxymethyl}-benzonitrile
was obtained from 2.2,2-Triﬂuoro—1-[4-methyl—2-(4-trifluoromethyl-phenyl)-thiazol-5-yl]-
ethanol and 2-Bromo-4-bromomethyl-benzonitrile. -
C21H13BrFEN20S (535.3), MS(ESH): 335.0 (M+H+), Rf(n-heptane : ethyl acetate =
4:1) = 0.10. ' '

2-Cyclopropyl-4-{2.2 .2-trifluoro-1-[4-methyl-2-(4-trifluoromethyl-phenvyl)-thiazol-5-yil-

ethoxymethyl}-benzonitrile

N F F HO._.. F
i\ F Br g f*”g_‘é@:
S - .
F - \\N - F \\N
F . .

F

147 mg 2- »
Bromo-4-{2.2.2-iriﬂuoro-1-[4-methy|-2-(4-triﬂuoromethyl-phehyl)-thiazoI-S-yI]- |
ethoxymethyl}-benzonitrile, 15 mg Tricyclohexylphosphin, 71 mg Cyclopropylboronic
acid and 224 mg Tripotassiumphosphate monohydrate were dissolved in a mixture of 2
mi toluene and 0.2 mt water. The reaction mixture was degassed and 62 mg
palladium(ll)acetate were added and the reaction mixture heated under microwave
irradiation ét 100°C for 2.5 hours. The cooled reaction mixture was diluted by addition
of 50 ml ethyl acetate and filtered. The filtrate was evaporated and the residue purified
by reverse phase HPLC to obtain 97 mg 2-Cyclopropyl-4-{2,2,2-trifluoro-1-[4-methyl-2-
(4-trifluoromethyl-phenyl)-thiazol-5-yl}-ethoxymethyl}-benzonitrile as an oil.
C24H18FBN20S (486.48), MS(ESI): 497.2 (M+H+), Rf(n-heptane : ethyl acetate = 4:1)
=0.16. ‘



10

15

20

25

WO 2007/039178 PCT/EP2006/009304
137

3-(2-Cyclopropyl-4-{2.2.2-trifluoro-1-4-methyi-2-(4-trifluoromethyl-phenyl)-thiazol-5-yll-
ethoxvmethvl}-phenvl)—dlH-H .2.4loxadiazol-5-one

’g__e\' 1. phenymzorusoma:a pyTl!h'le
2. DBU MaCN
F F

F

ding to the method described for 3-(2-Chloro_-4-{2,2,2-triﬂuoro—1-[4-methyl-2-(4-
triftuoromethyl-phenyl)-thiazol-5-yl]-ethoxymethyl}-phenyl)-4H-[1,2,4]oxadiazol-5-one,
3-(2-Cyclopropyl-4-{2,2 2-trifluoro-1-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazo}-5-yl]-
ethoxymethyl}-phenyl}-4H-[1,2,4]oxadiazol-5-one was obtained from 2-Cyclopropyi-4-
{2.2,2-trifluoro-1-[4-methyl-2-{4-trifluoromethyl-phenyl)-thiazol-5-yl}-ethoxymethyl}-
benzonitrile.

The racemate can be separated into its enantiomers by the methed descnbed herein
before. '

C25H19F6N303S (555.50), MS(ESI): 556.1 (M+H").

Example 25 )
3-(8-{2 2 2-Triflucro-1-[4-methyl-2-{4-triluoromethyl-phenyl)-thiazol-5-vi}-
ethoxymethyl}-quinolin-5-yl)-4H-11.2 .4loxadiazol-5-one

F
'}%F .
8 N
F
: \j,f
F &

According to the method described for 3-(2-Chloro-4-{2,2,2-trifluoro-1-[4-methyl-2-(4-
trifluoromethyl-phenyl)-thiazo!-5-yl}-ethoxymethyl}-phenyl)-4H-{1,2,4]oxadiazol-5-one,
3-(8-42,2,2-Tnfluoro-1-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-yl}-
ethoxymethyl}-quinolin-5-yl)-4H-{1,2 4]Joxadiazol-5-one was obtained from 2,2,2-

Trifluoro-1-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-yl)-ethanol and 8-
Bromomethyl-quinoline-5-carbonitrile.

The racemate can be separated into its enantiomers by the method described herein
before.

C25H16F6N403S (566.48), MS(ESI): 567.1 (M+H").
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Exémple 26

 3-(4-{2.2.2-Triflucro-1-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-yll-

ethoxymethyll-naphthalen-1-y)-4H-[1.2 .4loxadiazol-5-one

©F

F

According to the method described for 3-(2-Chloro-4-{2,2,2-trifluoro-1-[4-methyl-2-(4-
trifluoromethyl-phenyl)-thiazo!-5-yl]-ethoxymethyl}-phenyl)}-4H-{1,2 4Joxadiazol-5-one,
3-(4-{2,2,2-Trifluoro-1-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-yl}- |
ethoxymethyl}-naphthalen-1-yl)-4H-[1,2,4Joxadiazol-5-one was obtained from 2,2,2-
Triﬂuoro-1-[4-methyl—2-(4-triﬂuoromethyl-phenyl)-thiazol-s-yl]-étﬁanol and 5-
Bromomethyl-naphthalene-1-carbonitrile;. |

The racemate can be separated into its enantiomers by the method described herein
before. ~

026H17F6N3038 (565.50), MS(ESI): 566.0 (M+H"). .

Example 27
3-(2-Chloro-6-<2 .2 2-triflucro-1-{4-methyl-2-(4-trifluoromethyl-phenyl}-thiazol-5-vil-
ethoxymethyl}-pyridin-3-yl)-4H-[ 1,2, 4loxadiazol-5-one

F . .
According to the method described for 3-(2-Chloro-442,2,2-trifluoro-1-[4-methyl-2-(4-
trifluoromethyl-phenyl)-thiazol-5-yll-ethoxymethyl}-phenyl)-4H-[1,2,4]oxadiazol-5-one,
3-(2-Chloro-6-{2,2,2-trifluoro-1-[4-methyl-2-(4-triflucromethyl-phenyl)-thiazol-5-yl]-
ethoxymethyl}-pyridin-3-y1)-4H-[1,2,4]oxadiazol-5-one was obtained from 2,2,2-
Triﬂuoro-1-[4—rnéthyl-2-(4-triﬂuoromethyl-phenyl)—thiazol-S-yI]-ethanol and 6-
Bromomethy!-z-chforo-nicotinonitrile.

17
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The racemate can be separated into its enantiomers by the method described herein
before. |
C21H13CIFEN403S (550.87), MS(ESI): 551.3 (M+H").

Example 28
3-(2-Fluoro-4-{1-[4-methyl-2-(4-trifluoromethyl-phenyl}-thiazol-5-yll-propoxymethvl}-
phenyl}-4H-[1,2 4loxadiazgil-5-one

p* i

According to the method described for 3-(2-Chloro-4-{2,2,2-trifluoro-1-{4-methyl-2-(4-
triﬂuorqmelhy!-phenyl)-thiazol-5-yl]—ethoxymethyl}-phenyl)-4H-[1 .2,4Joxadiazol-5-one,

3-(2-Fluoro-4-{1-[4-methyl-2-(4-trifluoromethyl-phenyi)-thiazol-5-yl}-propoxymethyl}-
phenyi)-4H-[1,2 4]oxadiazol-5-one was obtained from 1-[4-Methyl-2-(4-trifluoromethyl-
phenyl)-thiazol-5-yi}-propan-1-of and 4-Bromomethy!-2-fluoro-tbenzonitrile.

The racemate can be separated into its enantiomers by the method described herein
before.

C23H19F4N303S (493.48), MS(ESI): 494.2 (M+H").

Example 29
3-{4-{1-]4-Methyl-2-(4-trifluoromethyl-phenvl}-thiazol-5-vll-propoxvmethyi}-naphthalen-
1-v1)-4H-[1.2 4loxadiazol-5-one

According to the method described for 3-(2-Chloro-4-2,2,2-trifluoro-1-[4-methyl-2-(4-
trifluoromethyl-phenyi)-thiazol-5-yl]-ethoxymethyl}-phenyl)-4H-[1,2,4]oxadiazo!-5-one,
3-(4{1-[4-Methyl-2-(4-trifluoromethyl-pheny!)-thiazol-5-yl}-propoxymethyl}-naphthalen-
1-yN)-4H-[1.2,4]oxadiazol-5-one was obtained from 1-[4-Methyl-2-(4-trifluoromethyl-
phenyl)-thiazol-5-yl}-propan-1-ol and 5-Bromomethyl-naphthalene-1-carbonitrile.
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The racemate can be separated into its enantiomers by the method described herein’
before. : '

C27H22F3N303S (525.55), MS(ESI): 526.1 (M+H").
Example 3.0

3-{4-{1 -I4-Mefhvl—2—(4-triﬂuoromethvl-bhenvl)~thiazol45-vﬂ-propoxvmethvﬂ-phenvl)-4H- ,
[1.2.4loxadiazol-5-one

ﬂ_? o
. 0
ﬁ : T
F. ) \’0

. N .

F

According to the. mefhod described for 3-(2-Chloro-4-{2,2,2-triﬂuoro-1-[4-méthyl-2-(4-
trifluoromethyl-phenyl)-thiazol-5-yl}-ethoxymethyl}-phenyl)-4H-(1,2,4]oxadiazol-5-one,
3-(4-{1-[4-Methyi-2-(4-trifluoromethyl-phenyl)-thiazol-5-yl}-propoxymethyl}-phenyl)-4 H-
[1.2,4]oxadiazol-5-one was obtained from 1-[4-Methyl-2-(4-trifluoromethyl-phenyl)-
thiazol-5-yl]-propan-1-ol and commercially available 4-Bromomethyl-benzonitrile.

The racemate can be separated into its enantiomers by the method described herein
before. '

C23H20F3N303S (475.49), MS(ESI): 476.1.1 (M+H").

Example 31 _
3-(4-{2.2-Difluoro-1-[4-methyl-2-(4-triflucromethyl-phenyl)-thiazol-5-vIl-butoxymethyl}-
phenvyi}-4H-{1,2 4]Joxadiazol-5-one

. F
7W
F 5o n‘fo
F \—Q—Qﬂ,o
F
According to the method described for 3-(2-Chloro-4-{2,2,2-triflucro-1-[4-methy!-2-(4-
trifluoromethyl-phenyl)-thiazol-5-yl}-ethoxymethyl}-phenyl)-4H-[ 1,2, 4]Joxadiazol-5-one,

3-(4-(2,2-Difluoro-1-{4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-yl}-butoxymethyl}-
phenyl)-4H-{1,2 4Joxadiazol-5-one was obtained from 2,2-Difluoro-1-[4-methyl-2-(4-
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trifluoromethyl-phenyl)-thiazol-5-yl}-butan-1-o! and commercially available 4-
Bromomethyl-benzonitrile.

The racemate can be separated into its enantiomers by the method described herein
before.

C24H20F5N303S (525.50), MS(ESI): 526.0 (M+H").

Example 32
3-{4-{2-Cvclopropyl-2,2-difluoro-1-[4-methvi-2-(4-triflucromethyl-phenyl}-thiazo}-5-vyl]-
ethoxymethyl}-phenyl)-4H-[1.2 4]oxadiazol-5-one

F
'?w 4
s O
F

According to the method described for 3-(2-Chloro-4-{2,2,2-trifluoro-1-[4-methyl-2-(4-
trifluoromethyl-phenyl)-thiazol-5-yi}-ethoxymethyl}-phenyl)-4H-[1,2,4]Joxadiazol-5-one,
3-(4-{2-Cyclopropyl-2,2-difluoro-1-{4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-yl]-
ethoxymethyl}-phenyl)-4H-[1,2 4]Joxadiazol-5-one was obtained from 2-Cyclopropy!-

2,2-diflucro-1-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazo!-5-yl}-ethanol and
commercially available 4-Bromomethyl-benzonitrile.
The racemate can be separated into its enantiomers by the method described herein

before.
C25H20F5N303S (537.51), MS(ESI): 538.0 (M+H").

Example 33
3-(4-{2-(4-Difluoromethyl-phenyl}-2 2-difluoro-1-[4-methvl-2-(4-tnfluoromethyl-phenvyl}-
thiazol-5-vil-ethoxymethyl}-phenyl)-4H-[1,2 4loxadiazol-5-one

According to the method described for 3-(2-Chloro-4-{2,2,2-trifluoro-1-{4-methyi-2-(4-
trifftuoromethyl-phenyl)-thiazol-5-yl]-ethoxymethyi}-phenyl}-4H-{1,2,4Joxadiazoi-5-one,
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3-(4-{2-(4-Diflucromethyl-phenyl)-2,2-difluoro-1-[4-methyl-2-(4-triffluoromethyl-phenyl}-
thiazol-S-'yl]-ethoxymethyl}-phenyl)-4H-[1 .2,4Joxadiazol-5-one wa-s' obtained from 2-(4-
Difluoromethyl-phenyl)-2,2-difluoro-1 -[4-rﬁethyl-z-(4-triﬂuoromethyl-phenyl)-thiazoI-5-
yll-ethanol and commercially available 4-Bromomethyl-benzonitrile.

The racemate can be separated into its enantiomers by the method described herein
before. . o : . |

C29H20F7N303S (623.55), MS(ESI): 624.4 (M+H"),

The following examples were prepared according to process K:

Example 34 . ‘ ,
3-(2-Fluoro-4-{2-{4-methyl-2-(4-triflucromethyi-phenvl-thiazol-5-yl-hexyi}-phenyl)-4H-

{1.2 4loxadiazol-5-one

1. NHZ2OH, NEt3
2. phenylchlgrofermata, pyridine N N\ F
3. DBU. McCN i NYO
S A s
N-
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1-14-Methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-yl}-pentan-1-one

1.50 g 1-[4-Methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-yl)-pentan-1-ol were were
dissolved in 30 mi dichloromethane. 5.46 g manganese(lV)oxide (activated on
charcoil) were added and the resulting mixture was heated under reflux for 2.5 hours.
The cooled reaction mixture was filtered through a pad of celite. The fitrate was
evaporated in vacuo to obtain 1.2 g 1-[4-Methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-
yll-oentan-1-one as an oil. '
C16H16F3NOS (327.37), MS(ESI): 328.1 (M+H").

(4-Cyano-3-fluoro-benzyl)-phosphonic acid diethy! ester

F
F

9
Br C . P(OE)3 N O-P/
N 0 \\N

—~

2.2 g 4-Bromomethyi-2-fluoro-benzonitrile were dissolved in 2.0 ml triethyl phosphite
and stirred at 150°C for four hours. Then the triethyl phosphite was removed in vacuo
to obtain 2.5 g (4-Cyano-3-fluoro-benzyl)-phosphonic acid diethyl ester as an oil.
C12H15FNO3P (271.23), MS(ESI): 272.1 (M+H").

2-Flucro-4-{(E)-2-[4-methvl-2-(4-trifluoromethyl-phenyl-thiazol-5-yi]-hex-1-enyl}-

N
NaH, DMF |
FX@/L
F

benzonitrile

O F
".W/ o
s + 0 \
*@L A
£
E
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1.0 g (4-Cyano-3-fluoro-benzyl)-phosphonic acid diethyl ester was dissotved in 50 mi
tetrahydrofuran and cooled in an ice bath. At 0°C 103 mg sodium hydridé were added
and the mixture stirred for fifteen minutes. Then 1.2 g 1-[4-Methyl-2-(4-trifluoromethyl-
phenyl)-thiazol-5-yi]-pentan-1-one, dissolved in 20 ml tetrahydrofuran, were added
dropwise. The cooling bath was removed and the reaction mixture stirred at room
temperature for two hours. Then1.0g (4-Cyano-3—ﬂuoro—benzyl_)-phosphonic acid
diethyl ester and 103 mg sodium hydride were added and the reaction mixture stirred
for an additional hour. Then 20 ml water were added and the mixture extracted five
times with portions of 25 ml ethyl acetate. The combined organic layers were dried
over MgSO04, then the solvent was removed in vacuo to obtain 1.6 g 2-Fluoro-4-{(E)-2-
[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-yl}-hex-1-enyl}-benzonitrile as a yellow
oil. ’ B . " A | o
C24H20F4N2S (444.50), MS(ESI): 445.1 (M+H"), Rf(n-heptane:ethyl acetate = 1:1) =
0.85.

2-Fluoro-4-{2-[4-methyl-2-{4-trifluoromethyl-phenyl)-thiazol-5-vil1-hexvl}-benzonitrile

H2/Pd

F ' 169 2-
Fluoro-4-{(E)-2-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-yl]-hex-1-enyl}-
benzonitrile were dissolved in a mixture of 10 ﬁ1l methanol and 10 ml ethyi acetate.
300 mg palladium (5% on charcoil) were added and the mixture stirred at room
temperature under a hydrogen atmosphere. After three hours the catalyst was filtered
off through a pad of celite and the filtrate evaporated in vacuo. The residue was
purified by reversed phase HPLC to obtain 1.2 g 2-Fluoro-4-{2-[4-methyl-2-(4-
trifluoromethyl-phenyl)-thiazol-5-yl]-hexyl}-benzonitrile as a lyophilisate.
C24H22F4N2S (446.51), MS{ESI): 447.2 (M+H").
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3-(2-Fluoro-4-{2-{4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-yll-hexyl}-pheny)-4H-

[1.2 4loxadiazol-5-one

1. NH20H, NE13
2. phenylchiocoformate, pyridine

3. DBU. MeCN N F
B H_o
s nd
N\ 0
F N”

F Acc
ording to the method described for 3-(2-Chloro-4-{1-[4-methyl-2-(4-trifluoromethyl-
phenyl)-thiazol-5-yl}-ethoxy}-phenyl)- 4H-[1,2,4]oxadiazol-5-one, 3-(2-Fluoro-4-{2-[4-
methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-yl)-hexyl}-phenyi}-4H-[1,2,4)oxadiazol-5-
one was obtained from 2-Fluoro-4-{2-[4-methy!-2-(4-trifluoromethyl-pheny!)-thiazol-5-

yi]-hexyl}-benzonitrile.

The racemate can be separated into its enantiomers by the method described herein
before.

C25H23F4N302S (505.54), MS(ESI): 506.1 (M+H").

The following exampies were prepared according to process A:

Example 35
3-(2-Fluoro-4-{1-[4-methyl-2-(4-triflucromethyl-phenvl)-thiazol-5-vil-propoxy}-phenyl)-

4H-1.2 4-oxadiazol-5-one

N-o
s o} ¢
O
H
F N F
F .

According to the method described for 3-(2-chloro-4-{1-{4-methyl-2-(4-trifluoromethyl-
phenyl)-thiazol-5-yl}-ethoxy}-phenyl)- 4H-[1,2 4)oxadiazol-5-one, 3-{2-fluoro-4-{1-[4-
methyl-2-(4-trifftuoromethyl-phenyl)-thiazol-5-yl)-propoxy}-phenyl)-4H-1, 2 4-oxadiazol-

5-one was obtained from 1-{4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-yl}-propan-
1-ol and 2-fluoro-4-hydroxybenzonitrile.
C22H17F4N303S (479.46), MS(ESI): 480.0 (M+H").
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The racemate was separated into its elf'\an.tiomers by supercritical fluid bhromatography .
on ;:hiral phase (Chiralpak AD, column 350x50 mm, 20 um) with 25% methanol/75%
carbon dioxide as eluent (120 bars, flowrate : 230 mUmin, UV 230 nm). The

enantiomeric excess of each enantiomer was determined by analytical supercritical

fluid chromatography on chiral phase (Chiralpak AD, column 250x4.6 mm, 20 um) with

10% methanol/90% carbon dioxide as eluent (100 bars, flowrate :_:3 mL/min, UV 230 _

nm): levorotatory enantiomer : >99% ee, Rt = 5.22 min; dextrorotatory enantiomer :
>89% ee, Rt = 6.81 min.

Example 36

(+)-3-(2-Fluoro-4-{{R)-1-[2-(4-triflucrocmethyl-pheny)-4-(4-trifl uorpmethvl—piperidin-1 -

yimethyl)-thiazol-5-y))-propoxy}-phenyl}4H-1.2.4-oxadiazol-5-one

F

-0
Y
0

Iz" vz

F

£l
F F. .
According to the method described for 3-(2-chloro-4-{1-[4-methyl-2-(4-trifluoromethyl-
phenyl)-thiazo!-5-yl}-ethoxy}-phenyl}- 4H-[1,2,4]oxadiazol-5-one, (+)-3-(2-fluoro-4-{(R)-
1-[2-(4-trifluoromethyl-phenyl)-4-(4-trifluoromethyl-piperidin-1-yimethyl)-thiazol-5-y1]-
propoxy}-phenyl)-4H-1,2 4-oxadiazol-5-one was obtained from (S)-1-[2-(4- |
trifl uoromethyl-phenyl)-4-(4-triﬂuo‘romethyl—pipeﬁdin-1 -ylméthyl)-th iazo!l-S-yl}-propan-1-
ol and 2-fluoro-4-hydroxybenzonitrile. o
C28H25F7N403S (630.59), MS(ESI): 631.2 (M+H").

The following examples were prepared according to process B:



WO 2007/039178 - PCT/EP2006/009304
147

Example 37
3-(2-Difluoromethoxy-4-{ 1-[4-methyl-2-{4-trifflucromethyl-phenyl)-thiazol-5-yll-propoxy}-
phenvl-4H-1.2 4-oxadiazol-5-one

£ 5 ((ou NNaH £ s {0 —Q—CN NH,OH.HC!t
FH > : F
A A U
o £ W
A 140°C

FF
0"C+~60"C MN

F

iPINE .
F 2) IPt NEL F
MYV 150°C

; Moo
s 0-@—6 Ton 1) Phenylchl orof ormetel : | ° IN’L
en r
'F-T"@A ! e . “FQ*N o H °
N o F
; 1 -
F

5  2-Difluoromethoxy-4-{1-j4-methyl-2-{4-trifluoromethyl-phenvl)-thiazol-5-v!]-propoxv}-

benzonitrile

[ OH NaH S O—Q—cn
4,@4{ F N
F ' N CN F =/ N °
o M
o F

0°C*=60°C MN

F

To a solution of 1.7 g of 1-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-yl]-propan-1-

10 ol in 4.7 mL of dimethylformamide at 5°C was added 250 mg of a 55% suspension of
sodium hydride in mineral oil. The reaction volume was completed with
dimethylformamide to about 8.5 mL. The reaction mixture was stirred for 30 minutes at
5°C. 4.3 mL of the resulting mixture was slowly added to a solution of 450 mg of 2-
difluoromethoxy-4-fluoro-benzonitrile in 2 mL of dimethylformamide at 5°C. The

15  resulting mixture was stirred at 5°C allowing the temperature to warm up to room
temperature. It was then heated in a sea'ed tube to 60°C under microwave irradiation
for 15 minutes. After allowing it to cool down {o room temperature, the mixture was
poured into water and extracted with dichloromethane. The organic extracts were dried

over magnesium sulfate, fittered and concentrated under reduced pressure. The crude
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product was purified by column chromatography on silica gel (gradient from heptane
100 to hepténe 50/ ethyl acetate 50) to give 490 mg of 2-difluoromethoxy-4-{1-[4-
methyl-2-(4-triﬂuoromethyI-phenyl)-thiazol-S-yI]—propoxy}-benzon'rtri!e.
C22H17F5N202S (468.45), MS(ESI): (M+H") 469.0 (M+H").

2-Diﬂuoromethoxv-N-hvdroxv-4—{1-[4-meth\'rl—Z-(4-triﬂuorométhvl—phehyl)-thiazol;S-vI]- '

oroooxv}-benzamidine

MN'
140°C

To a solution of 485 mg of 2-diﬂuorométﬁbxy4-{‘i-[4-methyl'-2-(4—triﬂuoromethyl-i
phenyl)-thiazol-5-yl}-propoxy}-benzonitrile in 10 mL of methanol was added 4.166 mL
of triethylamine followed by 316 mg of hydroxylamine hydrochloride. The resulting
rmixture was heated in a sealed tube to 140°C under microwave irradiation for 30
minutes. After allowing it to cool down to room temperature, the mixture was poured
into water and extracted with dichloromethane. The organic extracts were dried over
magnesium- sulfate, filtered and concentrated under reduoed'pressure. The crude
product was purified by column chramatography on silica gel (gradient from heptane -
100 to heptane 60/ ethyl acetate 40) to give 320 mg of 2-difluoromethoxy-N-hydroxy-4-
{1 -[4-methyl-2-(4-trifluoromethyi-phe nyl):thiazol-5-yl)-propoxy}-benzamidine.
C22H20F5N303S (501.48), MS(ESI): 502.0 (M+H™Y). '

3-(2-Diflu oromethoxv44 1-[4-methyl-2-{4-trifluoromethyl-phenyl)-thiazol-5-vil-propoxy}-
phenyl)-4H-1.2 4-oxadiazol-5-one '

H
N-oH N-
F s \ o " 1} Phenylchioroformete y o
“l’Q—( v 0 iPr,NE1 _|,®—< ﬁ
'F)*r 2) iPL,NEL
MW, 150°C F r

To a solution of 315 mg of 2-diflucromethoxy-N-hydroxy-4-{1-[4-methy}-2-(4-
trifluoromethyl-phenyl)-thiazol-5-yl]-propoxy}-benzamidine in 6.5 mL of tetrahydrofuran
at 0°C was added 1.5 mL of N,N-diisopropylethylamine followed by 0.08 mL of pheny|
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chloroformate. The resulting mixture was stirred for 5 minutes at 0°C then poured into
water and extracted with dichlcromethane. The organic extracts were dried over
magnesium sulfate, filtered and concentrated under reduced pressure. The residue
was dissolved 6.5 mL of tetrahydrofuran and 0.3 mL of N,N-diisopropylethylamine. The
resulting solution was heated in a sealed tube to 150°C under microwave irradiation for
15 minutes. After allowing it to cool down to room temperature, the mixture was poured
into water and extracted with dichloromethane. 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 (diisopropryl ether 100
followed by a gradient from dichloromethane 100 to dichloromethane 90/ methano! 10)
to give 31 mg of 3-(2-difluoromethoxy-4-{1-[4-methyl-2-(4-trifluoromethyl-phenyl)-
thiazol-5-yl}-propoxy}-phenyl)-4H-1 ,2,4-oxadiazol-5-6ne.

C23H1BF5N304S (527.47), MS(ESI): 528.0 (M+H*).

The racemate was separated into its enantiomers by supercritical fluid chromatography
on chiral phase (Chiralpak AD, column 350x50 mm, 20 um) with 25% methanol/75%
carbon dioxide as eluent (108 bars, flowrate : 200 mUmin, UV 254 nm). The
enantiomeric excess of each enantiomer was determined by analytical supercritical
fluid chromatography on chiral phase (Chiralpak AD, column 250x4.6 mm, 5 um) with
20% methanol/80% carbon dioxide as eluent (100 bars, flowrate: 3 mL/min, UV 220
nm): levorotatory enantiomer: >99% ee, Rt = 3.20 min; dextrorotatory enantiomer:
>99% ee, Rt = 6.30 min. ‘

Example 38
3-(2-Methoxy-4-{1-[4-methyi-2-(4-triflugromethyl-phenyl)-thiazol-5-vll-propoxv}-phenyt)-
4H-1.2 4-oxadiazol-5-one

Nz

=0
N
o

I=

F S \ ° < 2 1
\Y
F ""@’(N o
F /
According to the method described for 3-(2-difluoromethoxy-4-{1-[4-methyl-2-(4-
trifluoromethyl-phenyl)-thiazol-5-yl]-propoxy}-phenyl)-4H-1,2,4-oxadiazol-5-one, 3-(2-

methoxy-4-{1-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-yl]-propoxy}-phenyl)-4H-
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1,2,4-oxadiazol-5-one was obtained frbm 1-[4-méthyl—2;(4;triﬂuoromethyl—phenyl)- o
thiazol-5-yl]-propan-1-ol and 4-fluoro-2-methoxybenzonitrile.

C23H20F3N304S (491.49), MS(ESI): 492 (M+H"). _
The racemate was separated into its enantiomers by HPLC on chiral phase (Chiralcel

- OJ-H, column 210x20 mm, 5 pm) with 30% ethanol/70% heptane as eluent (ﬂowrate;'

25 mlJmin. UV 254nm). The enantiomeric excess of each enantiomer was determined
by analytical HPLC o_h chiral phase (Chiralcel OJ-H, column 250x4.6m.m, 5 pm) with
30% ethanol/70% heptane as eluent (flowrate: 1 mL/min, UV 254nm): levorotatory
enantiomer: >99% ee, Rt = 8.06 min; dextrorotatory enantiomer: >99%'ee, Rt=11.66 -
min.

(+)-3-(2-Methoxy-4H{(R)-1 -[4-meth\?l-2-{4—triﬂuqromelhvl-phenv;l)—thiazol-5-yl]-propoxv}—
phenvl)-4H-1 2 4-oxadiazol-5-one

. .
s 0 / '

F il \ N /L
o oat 3/0 o

According to the method described for:3-(2-diﬂuoromethoxy-4-{1-[4-methy|-2-(4¥.
trifluoromethyl-phenyl)-thiazol-5-yl}-propoxy}-phenyl)-4H-1 ,2,4-oxadi'azol-5-one, (+)-3-
(2-methoxy-4-{(R)-1 -[4-methyl-2-(4-triﬂuoromethyl-phenyl)-thiazo!-s-yl]—propoxy}-
phenyl)-4H-1,2,4-oxadiazol-5-one was obtained from (‘+)-(R)-1-[4-methyl-2-(4—
trifluoromethyl-phenyl)-thiazol-5-yl]-propan-1-ol and 4-fluoro-2-methoxybenzonitrile.
C23H20F3N304S (491.49), MS(ESI); 492.1 (M+H").

The enantiomeric excess of this dextrorotatory enantiomer was determined by
analytical HPLC on chiral phase (Chiralcel OJ-H, column 250)&4.6mm, 5 um) with 30%
ethanol/70% heptane as eluent (flowrate: 1 mL/min, UV 254nm) by comparison with
the racemic mixture: ee 96%, Rt = 10.43 min.
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Example 39
3-(2-Hydroxy-4-{1-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-yil-propoxy}phenyl-

4H-1.2 4-oxadiazol-5-one

. Mg
s 0-< \>——<’
F 4 ‘ N’L
H (o}
F N OH
F

To a stirred solution of 136 mg of 3-(2-methoxy-4-{1-[4-methyl-2-(4-trifluoromethyl-
phenyl)-thiazol-5-yl}-propoxy}-phenyi)-4H-1,2,4-oxadiazol-5-one in 5 mL of

dichloromethane at -70°C was added 0.6 mL of a 1M solution of boron tribromide in
dichloromethane. After 1h at -60°C, the reaction mixture was poured into methanol
and a saturated aqueous solution of NaHCO3 then extracted with dichloromethane.
The combined organic layers were dried over magnesium sulfate, filtered and
concentrated under reduced pressure. The residue was purified by column
chromatography on silica gel (gradient of dichloromethane/methanol from 100/0 to
90/10) to give 22 mg of 3-(2-hydroxy-4-{1-[4-methyl-2-(4-trifluoromethyl-phenyl)-
thiazol-5-yl}-propoxy}-phenyl)}-4H-1,2, 4-oxadiazol-5-one.

C22H18F3N304S (477.47), MS(ES)): 478 (M+H").

Example 40
3-(5-Fluoro-2-methoxy-4-{ 1-[4-methyl-2-(4-trifluoromethvi-phenvi)-thiazol-5-vii-
propoxv}phenyh-4H-1,2.4-oxadiazol-5-one

F
N-o
s o} ¢
F 4 ‘ L‘I’Lo
F N 0

F /
According to the method described for 3-(2-difluoromethoxy-4-{1-[4-methyl-2-(4-
triffuoromethyl-phenyl)-thiazol-5-yli]-propoxy}-phenyl)-4H-1,2,4-oxadiazol-5-one, 3-(5-
fluoro-2-methoxy-4-{1-{4-methyi-2-(4-trifluoromethyl-phenyl)-thiazol-5-yl}-propoxy}-
phenyl)-4H-1,2 4-oxadiazol-5-one was obtained from 1-[4-methyl-2-(4-trifluoromethyl-
phenyl)-thiazol-5-yl}-propan-1-0l and commercially available 4 5-difluoro-2-

methoxybenzonitrile.
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C23H19FAN304S (509.48), MS(ESI): 509.9 (M+H*).

The racemate was separated into its enantiomers by supercriﬁcal fluid chromatography '

on chiral phase (Chiralpak OJ, column 250x21 mm, 5 um) with 15% methanol/85%
carbon dioxide as eluent (flowrate: 80 mL/min, UV 210nm). The enantiomeric excess
of each enantiomer was determined by analytical supercritical fluid chromatography on
chiral phase (Chiralpak 0J, column 250)(4.6 rhm, 10 pm) with 16% methano!/90%
carbon dioxide as eluent (100 bars, flowrate: 3 mL/min, UV 210nm): Ie\}orotatory
enantiomer: >99% ee, Rt = 8.67 min; dextrorotatory-enantiomer: >39% ee, Rt = 11.42
min.

(+)-3-(5-Fluoro-2- methoxv-4-{(R) 1-[4-methyl- 2 (4-trifluoromethyl-phenyh-thiazol- 5-yl]—‘
propoxy}-phenyl)-4H-1,2 4-oxadiazol-5-one

Mo
O
\S
F N o M
F /

According to the method described for 3-(2-difluoromethoxy-4-{1'-[4-methyl-2-(4-
triftuoromethyl-phenyl)-thiazol-5-yl}-propoxy}-phenyl)-4H-1,2,.4-oxadiazol-5-one, (+)-3-
(5-fluoro-2-methoxy-4-{(R)-1-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-yl}-
propoxy}-phenyl)-4H-1,2 4-oxadiazol-5-one was obtained from (+)-(R)-1-[4-methyl-2-
(4-trifluoromethyl-phenyi)-thiazol-5-yl)-propan-1-ol and 4 5-difiuaro-2-
methoxybenzonitrile.
C23H18F4N304S (509.48), MS(ESI): 510.0 (M+H").

The enantiomeric excess of this dextrorotatory enantiomer was determined by

analytical HPLC on chiral phase (Chiralcel OJ-H, column 250x4.6mm, 5 nm) with 30%
ethanol/70% heptane as eluent {flowrate: 1 mL/min, UV 254nm) by comparison with
the racemic mixture: ee 96%, Rt = 8.63 min. |

84
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Example 41
(+)-3-(2-Difluoromethoxy-5-fluoro-4-{(R)-1-[4-methyl-2-(4-trifluoromethyi-phenyl)-
thiazol-5-yl}-propoxy}-phenvi)-4H-1,2.4-oxadiazol-5-one

F -
F S z } (/,L
F@N\ _(o d
F . F

F
According to the method described for 3-(2-diflucromethoxy-4-{1-{4-methyl-2-(4-
trifluoromethyl-phenyl)-thiazol-5-yl}-propoxy}-phenyl)-4H-1,2 4-oxadiazol-5-one, (+)-3-

(2-difluoromethoxy-5-fluoro4-{(R}-1-{4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-yl}-

propoxy}-phenyl)-4H-1,2 4-oxadiazol-5-one was obtained from (+)-(R)-1-{4-methyl-2-
(4-trifluoromethyl-phenyl)-thiazol-5-yl]-propan-1-of and 2-difluoromethoxy-4,5-difluoro-
benzonitrile.

C23H17F6N304S (545.46), MS(ES1): 546.0 (M+H").

Example 42
3-(2-Methoxy-4-{1 -[2-(4-triﬂuoromethvl—nhenvi)-4-(4-triﬂuoromethvl-piperidin-1 -
yvimethyl)-thiazol-5-vll-propoxy}-phenyl}-4H-1,2 4-oxadiazol-5-cne

by

-

_E“
7w
Iz \z

F F
According to the method described for 3-(2-difluoromethoxy-4-{1-[4-methyl-2-(4-
trilucromethyl-phenyi)-thiazol-5-yl}-propoxy}-phenyi)-4H-1,2 4-oxadiazol-5-one, 3-(2-
methoxy-4-{1-[2-(4-trifluoromethyl-phenyl)-4-(4-trifluoromethyl-piperidin-1-yimethyl)-
thiazol-5-yl)-propoxy}-phenyl)-4H-1,2 4-oxadiazol-5-one was obtained from 1-{2-(4-
trifluoromethyl-phenyl)-4-(4-trifluoromethyl-piperidin-1-ylmethyl)-thiazol-5-yl}-propan-1-

ol and 4-fluoro-2-methoxy-benzonitrile.
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: CEQHEBFEM{MS (642 63}, MS(ESL} 6432(M+H}

The; acemate was’ separated mto its enantmmers b\_.' SupEl'GﬁtLCal ﬂu1d chrnmatugraphy

. on chiral phase (Chiralpak AD, culrumn 250%50 mm, 20 um} with 35% methanol/&5%

carbon dioxide as eluent {70 bars, 30°C, flowrate: 250 mLimin, UV 254nm). The

~ enantiomeric excess of each enartnon'-er was determined by anulyta cal supercritical-

~ fuid chromatography on chiral phase [Ghlralpak AD, colurmin-250x4 6 mim, 10 pm) WIth

35% methanol/65% carbon d!oxlde as eluent (100 bars, ﬂowrate 3 mUrnln v -
254nm} !evorutatnry enantiomer: >98% ee, Rt = 2.7 min; dextmmtatory enant:nmer I
>99% ee, Rt= 5. T min.

Exampie 43

3-(5-F lunro-z methcxv-d { 1-[2 (4- influoromethyl-phean (4-tnﬂuc-romethvl pn::endm- o '
' 1-vlmethvl] lhiaznl 8-vIl- meDX“F}then‘;I]4H 1.2.4-oxadiazol- 5-Dna o .

According to the method described for 3-{2-difluoromethoxy-4-{1-[4-methyl-2-(4-
trifluoromethyl- ﬁhenyi}-thiaznl 5-yl]- pr-i-bb:-fy} phenyl)-4H-1,2 4-oxadiazol-5-one, 3-(5-
fluoro- 2-metho>ty-4-{1 -[2- (4-tnﬂuoromethvl-phenyl)-4 (4-tnfiuommethyl plpendm-1-

'y!methyl)-tmazoi 5yl propoxy}-phenyl)-4H 1,2 4-oxadiazol- 5- one. was obtasned from'a

1-[2-(4- mﬂuorcmethyl-phenyl)-d, (4-tr|ﬂunrometh3rl-p|perldtn-1—ylmethy!}-thqazoi 5- yl]
propan-1 -l and commercially available 4,5-difluoro-2-methoxy-benzonitrile.
C20HZ7FTN4DAS (660.62), MS(ESI} £51.0 (M+H ). ‘
The racemate was separated into its enantiomers by supercntlcai fluid nhramatography
on chira! phase {Chiralpak AD, cc»lumn 25050 pm, 20 pm) with 10% methanol/90%. .
carbon aiqxide as ehient {140 bars, flowrate: 250 mL/min, UV 254mim). The |

_enantiomeric excess of each enantiomer was determined by analytical supercritical

fluid chromatograph? on chiral phase (Chiralpak AD, column 250x4.6 mm, 20 um} with
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10% methanol!gﬂ%'cafbon dioxide aé eluent (100 bars, flowrate: 3 mL/min, UV
254nm): Iev_nrot_atbry enantiomert: >99% ee, Rt = 11.89 min; dextrorotatory enantiomer:
»90% ee, Rt = 16,92 min.

- Example 44

3-{2 2,2 2-Trifluoro-ethoxy}-4-{1-f2-(4- tnﬂuummethvl-nhenviM {4 -triflucrcmethyl-
Dlnerldin—'!-vlmelhvll thiazol-5 -yﬂ-propoxv]—phenleH 1.2 .4-oxadiazol-5-ane

EH

According to ihe method described for 3-{2-diflucromethoxy-4-{1-[4-methyl-2-(4-
triﬂi.iommethyhphenyl)—ihkmI—Ery[]—prupoxy}phenyI)AHJ 2. 4-oxadiazol-5-one, 3-{2-

(2,2, 2-rifluoro-ethoxy )-4-{1-{2-(4-trifl:oromethyl-phe nyl)-4-(4-trifluoromethyl-piperidin-

1-yImethyl-thiazol-5-yl)-propoxy}-pheny)-dH-1,2 4-oxadiazol-5-one was obtained from
1-[2-(4’-triﬂﬁuromethyl-phenyl}-d-{:i-triﬂuc-rcrnethyi-piperidin-1-ylmelhyl)—thiazo!-ﬁ-yl]-
propan-1-ol and 4;ﬁuoro-2-{2,2,2-triﬂu oro-ethoxy)-benzenitrite.

CA0H2Z7FINAQA4S (71D 62), MS(ESI): 712.1 {M+H").

The racemate was separated into its enantiomers by supercritical fluid chromatography
on chiral phase {Chiralpak AD-H, column 20 mm diameter, 5 pm) with 15%
methanol/85% carbon dicxide as eluent (70 bars, 30°C, flowrate: 100 mL/min, UV
254nm)'. The enantiomeric excess of each enantiomer was determinad by analytical
supercritical fluigd chromatography on chiral phase (Chiralpak AD-H, column 250x4.6
mrm, 5 um) with 15% methancl/85% carben dioxide as eluent (100 bars, flowrate: 3
mlL/min, UV 254nmy}. first enantiomer: >99% ee, Rt = 2.85 min; second epantiomer:
>09% ee, Ri = 5.74 min.
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Example 45 |
3-(2-Difluoromethoxy-4-{1-[2-(4-trifluoromethyl-pheny-4-(4-trifluoromethyl-piperidin-1-
yimethyl)-thiazol-5-vi]-propoxv}-phenvl}-4H-1.2 .4-oxadiazol-5-one

+®~<<( Qﬁﬁi

F
F

F

According to the method described for 3-(2-diﬂuordmethoxy-4-{1;[4-methyl-2-(4-

:riﬂuoromethyi-phenyl)-thiazol-5-yl)—propoxy}-phenyl)-4H-1,2,4roxadiazol-5-one, 3(2- -
difluoromethoxy-4-{1 -[2-(4-triﬂuorométhyI-ph'enyl)-4-(4-triﬂuoromethyl-piperidin-1 - ’
ylmethyI)-thiazoI-S-yi]-propoxy}-phenyl)-4H-1 ,2.4-oxadiazol-5-ohe was obtained from
1-[2-(4-trifluoromethyl-phenyl)-4-(4-trifluoromethyl-piperidin-1-ylmethy!)-thiazol-5-yl}-
propan-1-ol and 2-diflucromethoxy-4-fluoro-benzonitrile.

029H26F8N404S (678.61), MS(ES): 680.4 (M+H").

The racemate was separated into its enantiomers by supercriticai fluid chromatography
on chiral phase (Chiralpak AD, column 250x50 mm, 20 pm) with 20% acetomtnlelBO%
carbon dioxide as eluent (105 bars, ﬂowrate 200 mU/min, UV 254nm). The |
enantiomeric excess of each enantiomer was determined by analytical supercritical
fluid chromatography on chiral phase (Chiralpak AD-H, column 250x4.6 mm, 5 ym)

with 15% methanol/85% carbon dioxide as eluent (100 bars, flowrate: 3 mU/min, UV
254nm): levorotatory enantiomer: >99% ee, Rt = 3.14 min; dext(orotatory enantiomer:
>99% ee, Rt = 5.34 min. ' '

(+)-3-(2-Difluoromethoxy-4-{(R)-1-{2-(4-triflucromethyl-phenv|)-4-(4-trifluoromethyl-
piperidin-1-vimethyl)-thiazol-5-v{}-propoxy}-phenyl)-4H-1.2.4-oxadiazol-5-one
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According to the method described for 3-(2-difluoromethoxy-4-{1-[4-methyl-2-(4-
trifluoromethyl-phenyl)-thiazol-5-yil-propoxy}-phenyl)-4H-1,2 4-oxadiazol-5-one (except
for the hydroxylamine addition step which was performed under microwave irradiation
at 100°C for 2h), (+)-3-(2-difluoromethoxy-4-{(R)-1-[2-(4-trifluoromethyl-phenyl)-4-(4-
trifluoromethyl-piperidin-1-ylmethyl)-thiazol-5-yl}-propoxy}-phenyl)-4H-1,2 4-oxadiazol-
5-one was obtained from (R)-1-[2-(4-trifiuoromethyl-phenyl)-4-(4-trifuoromethy!-
piperidin-i-ylmethyl)-thiazol-5-yl}-propan-1-ol and 2-difluoromethoxy-4-fluoro-
benzonitrile.

C29H26F8N404S (678.61), MS(ESI): 679.3 (M+H").

Example 46
3-(2-Difluoromethoxy-5-fluoro-4-{1-12-(4-triluoromethyl-phenyl}-4-(4-trifluoromethyl-
piperidin-1-vimethyl)-thiazol-5-yll-propoxvi-phenyl)-4H-1.2.4-oxadiazol-5-one

F
N-o
s o /
F 4 \ N"L
H (o)
F—7 N 0
F N F—<F

F
F” °F

According to the method described for 3-(2-difluoromethoxy-4-{1-[4-methyl-2-(4-
trifluoromethyl-phenyl)-thiazoi-5-yl}-propoxy}-phenyl)-4H-1,2 4-oxadiazol-5-one, 3-(2-
difluoromethoxy-5-fluoro-4-{1-[2-(4-trifluoromethyl-phenyl)-4-(4-trifluoromethyl-
piperidin-1-yimethyl)-thiazol-5-yl}-propoxy}-phenyl)-4H-1,2 4-oxadiazol-5-one was
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obtained from 1-(2—(4—triﬂuoromethyl-phenyl)-4;(4-triﬂuoromethyl-pip‘etidin—1~ylmethyl)-
thiazol-5-yl}-propan-1-ol and 2-diﬂuoromethoxy-4,5-diﬂuoro-benzonitrile.
C29H25F9N404S (696.60), MS(ESI): 698.5 (M+H").

The racemate was separated into its en_antiofners by supercritical fluid chromatography
on éhiral phase (Chiralpak AD-H, column 250x50 mm, 5 um) with 5% methanol/95%

* carbon dioxide as elut_ant (129 bars, flowrate: 100 mL/min, UV 254nm). The

enantiomeric excess of each enantiomer was determined by analytical supercritical
fluid chromatography on chiral phase (C_hiralpak AD-H, column 250x4.6 mm, 5 pm)
with 5% methanol/95% carbon dioxide as eluent (100 bars, flowrate: 3 mL/min, UV
254nm): levorotatory enantiomer: >99% ee, Rt = 10.1 min; dextrorotatory enantiomer:
>99% ee, Rt = 15.5 min. '

The following examples were prepared according to protess J:

Example 47
3-15-Fluoro-4-{1-[4-methyl-2-{4- lnﬂuoromethvl pheny-thiazol- 5-vl1 propoxy}-2-(2,2.2-
tnfluoro-ethoxv) phenvﬂ-qH 1.2 4-oxadiazol-5-one

. s f on KOtBu { Q _ Koy
¢ ‘l'Q"( 0 4"’@’4 TCRCHOH
o

60°C
F . F
s o cN s o n‘on
F u NH,OH.HCI F 1 -
¢ N ' [} - ™ F N o
F \WF NE[: F F
F ¥F MW F 13
140°C
F
F . s o
1) Phenylchoroformate -F—D‘ﬂ I
iPe,NEL f
2) TPr,NEt

MW, 150°C

87
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2.5-Difluoro-4{1-[4-methyl-2-(4-trifluoromethyl-phenyl-thiazol-5-yll-propoxy}-

benzonitrile

KotBu Q
IS

60°C
To a solution of 900 mg of 1-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-yl]-propan-
1-ol in 2 mL of tetrahydrofuran at 5°C was slowly added 3.3 mL of a molar solution of
potassium tert-butoxide in tert-butanol. After stirring at 5°C for 30 minutes, the resulting
solution was slowly added to a solution of 469 mg of 2,4,5-trifluoro-benzonitrile in 2 mL
of tetrahydrofuran at -60°C. The resulting mixture was stirred for 1h at -60°C then
stirred overnight allowing the temperature to warm up to room temperature. It was then
poured into water and extracted with dichloromethane. The organic extracts were dried
over magnesium sulfate, fitered and concentrated under reduced pressure. The crude
product was purified by column chromatography on silica gel (gradient from heptane
100 to heptane 80/ ethyl acetate 20) to give 1.25 g of 2,5-difluoro-4-{1-[4-methyl-2-(4-
trifluoromethyl-phenyl)-thiazol-5-yl]-propoxy}-benzonitrile.

C21H15F5N20S (438.42), MS(ESI): 439.0 (M+H").

5-Fluoro-4-{1-[4-methyl-2-(4-triflucromethyl-phenvi)-thiazol-5-vll-propoxy}-2-(2.2.2-
trifluoro-ethoxy)-benzonitrile

F F
] {Qm wose {Q
F O N F CF,CH,OH ;—k@’(‘ N o
3

FF

To a solution of 342 mg of trifluoroethanol in 2.1 mL of tetrahydrofuran at 5°C was
slowly added 4 mL of a molar solution of potassium tert-butoxide in tert-butanol. After
stirring at 5°C for 30 minutes, the resulting solution was slowly added to a solution of
1.25 g of 2,5-difluoro-4-{1-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-yl}-propoxy}-
benzonitrile in 5.6 mL of tetrahydrofuran at -60°C. The resulting mixture was stirred
overnight allowing the temperature to warm up to room temperature. It was then
poured into water and extracted with dichloromethane. The organic extracts were dried
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over magnesium sulfate, filtered and concentrated under reduced pressure. The crude
product was-purified by column chromatography on silica gel (gradient from heptane
100 to heptane 70/ ethyl acetate 30) to give 1.09 g of 5-fluoro-4-{1-[4-methyl-2-(4-
trifluoromethyl-phenyl)-thiazol-5-yl}-propoxy}-2-(2,2,2-trifluoro-ethoxy)-benzonitrile.
C23H17F7N202S (518.45), MS(ESI): 519.0 (M+H"). |

3-[5-Fluoro-4-{1-[4-methvl-2-(4-trifluoromethyl-phenyl)-thiazol-5-yll-propoxy}-2-(2.2,2-
trifftuoro-ethoxy)-phenyll-4H-1,2 4-oxad iazol-5-one

F. F
R-on
_T,_Q’j # o ‘Q’CN NH,OH.HCI _;_@_‘(‘S { o O“m
F NN o —_— F N o
F H\/F NEt, ¥ . \WF
. FF . MW -
140°C

FE

~o

G
"
¢ s {O .
1) Phenylchloroformate +—®"<’N o M ©
PrNEL F
2) Pr,NEY AR

MW, 150°C F

According to the method described for ‘3-(2-difluoromethoxy-4-{1-'[4-methyl-2-(4-
trifluoromethyl-phenyl)-thiazol-5-yl]-propoxy}-phenyl)-4H-1,2 4-oxadiazol-5-one, 3-[5-
fluoro-4-{1-{[4-methyl-2-{4-trifluoromethyl-phenyl)-thiazol-5-yl]-propoxy}-2-(2,2,2- -
triﬂuoro-ethoxy)-phényI]AH-1 ,2,4-oxadiazol-5-one was obtained from 5-fluoro-4-{1-[4-
methyl-2-(4-triflucromethyl-phenyl)-thiazol-5-yl]-propoxy}-2-(2,2,2-trifluoro-ethoxy)-
benzonitrile. '

C24H18F7N304S (577.48), MS(ESI): 578.0 (M+H").

The racemate was separated into its enantiomers by supercritibél fluid chromatography
on chiral phase (Chiralpak AD, column 350x50 mm, 20 um) with 15% methanol/85%
carbon dioxide as eluent (123 bars, flowrate: 250 mi/min, UV 230nm). The
enantiomeric excess of each enantiomer was determined by analytical supercritical
fluid chromatography on chiral phasé (Chi}alpak AD, column 250x4.6 mm, 205 um)
with 10% methanol/90% carbon dioxide as eluent (100 bars, flowrate: 3 mbmin, UV -

230nm}: levorotatory enantiomer: >99% ee, Rt = 5.22 min; dextrorotatory enantiomer:
>99% ee, Rt = 6.81 min.
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3-[5-fluoro-4-{1-[4-methyl-2-(4-trifluoromethyl-pheny!)-thiazol-5-yl)-propoxy}-2-(2,2,2-
trifluoro-ethoxy)-phenyl}-4H-1,2, 4-oxadiazo!-5-one can also be prepared according to
the method described for 3-(2-difluoromethoxy-4-{1-[4-methyl-2-(4-trifluoromethyl-
phenyl)-thiazol-5-yl}-propoxy}-phenyl)-4H-1,2 4-oxadiazol-5-one by starting from 1{4-
methyl-2-(4-trifluoromethyi-phenyl)-thiazol-5-yl}-propan-1-ol and 4,5-difluoro-2-(2,2,2-
trifluoro-ethoxy)-benzonitrile.

Example 48 . A . _
3-14-{1-[4-Methy!-2-(4-triflucromethyl-phenyl)-thiazol-5-yli-propoxy}-2-(2.2 . 2-trifluoro-
ethoxy)-phenyl]-4H-1.2 4-oxadiazol-5-one

_ N-o

F S | OAQ—(/N’L
F""@’Q N o M ‘0

F

Fé’ F

According to the method described for 3-[5-fluoro-4-{1-[4-methyl-2-(4-trifluoromethyl-
phenyl)-thiazol-5-yl]-propoxy}-2-(2,2,2-trifluoro-ethoxy)-phenyl]-4H-1,2 4-oxadiazol-5-
one, 3-[4-{1-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-yll-propoxy}-2-(2,2,2-
trifluoro-ethoxy)-phenyl]-4H-1,2 4-oxadiazol-5-one was obtained from 1-[4-methyl-2-(4-
trifluoromethyl-phenyl)-thiazol-5-yl]-propan-1-o0l and 2-fluoro4-{1-[4-methyl-2-(4-
trifluoromethyl-phenyl)-thiazol-5-yl}-propoxy}-benzonitrile that was prepared according
to process A,
C24H19FBN304S (559.49), MS(ESI): 560 (M+H").
The racemate was separated into its enantiomers by supercritical fluid chromatography
on chiral phase (Chiralpak AD, column 250x50 mm, 5 pm) with 25% MeOH and 0.1%
triethylamine in carbon dioxide as eluent (130 bars, flowrate : 90 mUmin, UV 205 nm).
The enantiomeric excess of each enantiomer was determined by analytical
supercritical fluid chromatography on chiral phase (Chiralpak AD, column 250x4.6 mm,

5 um) with 20% MeOH and 0.1% triethylamine in carbon dioxide as eluent (100 bars,

¢ W02005/111003
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ﬂowrate SmUmm UV 2(}5nm:- Ievarotatory enantmmer =~99% . Rt= 2 64 min:

dextmrotamry enantiomer : »99% ee, 'Rt = 5.11 min.

{4)-3-[4-{(R}-1-[4- Methvl-z (4 lnﬂuoromethvl phen\rn-thlazcl 5- vl] nropow}-E -2, 2 2- _

- nﬂunm-ethr:-)w]— henvﬂ-dH 1,24~ cxadlazol Eﬂn

.Foltowmg process B accordlng to the method described for 3- (2 dlﬂuoromethoxy-ni—ﬁ -

[4—methyl -2- (4 tnﬂuummethy!—phenyl) ihizzol-5- -yl}- prupoxy}—phenyl}-4H 1 2 4—

| oxadiazol- 5-one, (+)-3-4-{{R)-1- [4-meth'yfl 2- (4 tnﬂuoromethyl-phenyl)-thlazm 5-:,'&]-

propoxy}-2-(2,2,2- 1r:f|”0ro -ethoxy)-phenyll-4H-1,2,4- uxacﬁazol—S ONe was obtained
from {+}-(R)-1 [4-methyl -2-{4- tnﬂuommethyl—phenyl]-ihlazol 5- yl] propan-1-ol and 4- .

fluore-2-(2,2,2 tnﬂuoru-ethaxy} benzumtnle '

.CE4H“|9FE-N304S (559 49) MS(ES!) 550 1 (M+H )
L ‘The enantlcmenc eXCess of this dextrorc—latory enanimmer was detennlned by
- 15

analytical supercrlt:cal fluid chromatography on chlral phase {Chlralpak AD, column
250x4 8 mm, 5 p.m} with 20% methanolfﬂﬂ% carbcn dloxlde as eluent (100 bars,

flowrate: 3 mL/min, UV 254nm} by companson wuth the racemic mixture: ee =-99%, Rt

= 5.49 min.

39
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Example 49

3-(5-Flupro-2-i2.2. z-tnﬂuoro-elhnm}-d-ﬁ -[2-{4 trifluoromethyl-chenyl)-4-(4-

triflusromethyl-piperidin-1-vimethyli-thiazol-5-yl]-propoxy}-pheny-4H-1.2 . 4-oxadiazal-

5-pne

F
-0

,L

IZ L"‘Z

0

g&

According to the method described for 3-[5-fluoro-4-{1 ;|4-methyl-2—(4-triﬂuo.romethyl-
phenyl)-thiazol-5-y !]-;iropoxy}-z-(z,z,2-triﬂuaru-ethoxy)-phe»nylH»H—1 2. 4-oxadiazol-5-
one, 3-(5-fluore-2-(2.2,2-trifluara-ethoxy)-4-{1-[2-(4-trifluoromethyl-phe nyl)-4-(4-
triffuoromethyl-piperidin-1-yim ethyl}-thiazoI-5-yl]—prupox3§}~p henyi)-4H-1,2 4-oxadiazol-
S5-ong was obtained from 1 —{2-{4-tr'rﬂuarcmei'nyl—phenyi}-4-{4-triﬂuéromethyﬁ-pipeﬁdim

e

1-yimathyl)-thiazol-5-yl]-propan-1-oi a2nd 2.4,5-trflucro-benzenitrile.
C30H26F10N404S (728.61), MS{ESI): 730.6 (M+H™).
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Claims

1. Cﬂmpnunds of farmuia I

0,

15

20

© formula |
wherein
R1 is H, halogen, (G1-CB) atkyl, (C0-C4) alkylene-O-(C0-C4) alkylene-H, (C3-
: G7) cycloalkyl, SGH3, CN, (C6-C10) aryl, wheréin alky), alkylene and ary!
. " are unsubstituted o 1- to 5-fold substituted by F; . -
B isC{ROOrN;

RZR3 . are mdependenﬂv

H halogen, (C1-CB} alkyl, (C0-C4) alkylene-{} (CO-C#} alky1ene—H (C3 C?)

cycloalkyl SCH3, CN, (C6-C10) aryl, wherein alky!, atkylene and aryl are
unsubstituted or 1- ta 5-fold substrl:uted by F;

R2 and R3 together wrth the carbon atoms to which they are bunded form a (CB cm)
~ aryl or a (C5-C10) heteroaryl ring. '

a0
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is H, halogen, {C1-C8) alkyl, (C0-C4) alkylene-0O-(C0-C4) alkylene-H, (C3-
C7) cycloalkyl, SCH3, CN, (C6-C10) aryl, wherein alkyl, alkylena and aryl
are unsubstituted or 1- to 5-fold substituted by F;

is O, 8, §{0), 5(0)2, O-CH2, §-CHZ, CH2-O, CH2-5; -CH2-

ig a bond, {C1-CB] alkylene, (C2-C8) alkenylens, {C2-CB)} alkylidene, (C1-
CB) alkylene-O-(C1-C&} alkyl ;

one of U and Vis N the otheris 8 or O;

WV

RS

R&

.1z a lm:nd. {CG1-CB) alkylene, (C2-C8) alkenylene, , wherein alkylene and

alkenylene are unsubstituted or mono-, di- or trisubstituted by OH and F;
is a bond, O, S, S(Q}), S{0)2, N(R6) and

is H, {C1-C8) alkyl, (C3-C4) alkylene-(3-C13) cycloalkyl, (C0-C4) alkylene-
{C6-C14) aryl, (C2-C8) alkenyl, (C0-C4} alkylene-{C2-C15) heterocycloalky!,
(C0-C4) akylene-{C3-C15) heterccycloatkenyl, {C0-C4) alkylene-(C5-C15)
heteroaryl, wherein alkyl and alkylene can be mono-, di- or trisubstituted by
F. (C1-Ca} alkyl and O-(CE-C4} alkylene-H and wherein cycloalicyl, aryl,
heterocycloalkyl, helerogycloalkenyl and heteroaryl are mono-, di- or

" trisubstituted by F, CI, Br, CF3, {C1-C4) alkyl and G-(CU—¢4} alkylene-H;

is H, (G1-CB) alkjrl, (C2-C8) alkenyl, (CD-C4) alkylene-(C3-CB) cycloaikyl ,
wherein alkyf and alkenyl are unsubstituted or meno-, di- or trisubstituted by
F and O-{C0-C4)-alkylene-H;

R5 and R6 together with the nitrogen atom to which they are bonded (Y = N(R&)) formn

a {C3-C9)-heterocycioalkyl, a (C3-CY)-heterocycloalkenyl or a (C5-C9)-
heteroaryl which can contain additienally 1 to 3 heteroatoms N, O, S and
which is unsubstituted or mono- or disubstituted by F, CF3, {C1-C4) alkyl, O-
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(01 C4) alkyl, CH2- OH 502 (01 c4) alkyl, CO- (01 04) alkyl CO-NH2, NH-Z}'
,CG {(31 G4) alkyl, (CB- 014} ar;rl and (135 C15} hetemaryl

are Independently selected from the groupvcdnsis’ti‘ng éf H, halcgén {C1-C8)-

alkyl, (CD C4;} alkyleneﬂ (EG C4] alkylene-H, SCF3, SF35, S(O}-ZCF3 (CUT
C4} alkyiene-{) (06—012) aryl {co- 04} alkylene {CE£1 2) aryl, ND.?

" wherein alkyl and alkylens are unsubstftuted or mono-, di--af tnsubstaiuted _
by F and aryl is unsubshtuted or mcno_-. dlf oF trisubstrtuted by halogen, {C1-

C4) alkyl or O-{C1-C4) alky! -

is (C1-C8) alkyl, (G2-C8) alkeriyl, (CO-CB) alkylene~(C6-C14) anyl, (CO-C8)
‘alkylene-{C5:C15) heteroaryl, (CC-C8) alkylene~(C3-C8) oycloalkyl, {C0-C8) |

- alkylene-fC:s-CB) by*c!ééikényi, wherein alky! and 'a!ky!ehe are unsubstituted.

Ri0

or mong-, di- or trisubst_itﬂted_ by F and aryl, heteroaryl, cycloatkyl and

‘cycloalkenyl are unsubstituted or mone-, di- or trisubstituted by halugenl,
{C1-C4) aikyl.-, -CF3, -CHFZ, or 0-{C1-G4)alkyl;

is H, F (C1~CG} alkyl {CZLE}aIkenyl {Cﬂ -C8) aiky1ene-{CB C14 aryl (CD- :
CB) a1kylene {C5- ('.:15) hetemaryl [G{J C6) alkylene [CS-CB} cycloalkyl (CD-_

C8) alky'lene -{C3- GB} cyc!nalkenyl wherem alkyl and alkylene are
unsubstituted or mono-, d_l- or trisubstituted Ab5" F and aryl, heteroaryl,

- cycloalkyl and_cycloalkehyi are unéubstituted or mono-, di- or trisubstituted

by halogen, (C1-C4) alkyl, -GF3, -CHF2,. or O-{C1-C4) alky!;

in 2l its stereoiscmeric forms, enantiomeric forms and mixtures in any ratio, and its

physiclogically acceptable salts and tautomeric forms.

2. Compounds of the formula  as claimed in claim 1, whergin

B isC(R4)and
R4 isH.
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Compounds of the formula ] as claimed in claim 1 or 2, wherein

is O, O-CH2.

Compounds cf the formula | as claimed in claims 1 ta 3, wherein
is H, halogen, (C1-C4) alkyl, (CO-C4} alkylene-O«(C0-C2) alkylene-H, (C3-
C8} eycloalkyl, phenyl, wherein alkyl, alkylene and phenyl are unsubstituted
or meno, di- or trisubstitued by F.

Compounds of the formuia | as claimed in claims 1 to 4, wherein

is H and
isH, F

R2 and R3 togethér with the C-atoms to which they are bonded form a {C&)-aryl or a

~

RS

{GH-C6) heteroaryl ring.
Combounds of the formula ! as claimed in claims 1 {0 3, wherein
is CH2,
is 2 bond,
isH

Compounﬂs of the formuia | as claimed in claims 1 to 6, wherein

is a bond.

Compounds of the fermula | as ¢laimed in ¢laims 1 to 7, wherein
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U is S and

\Y is N.

9. Compounds of the formula | as claimed in claims 1 to 8, wherein

R7 “is F, Cl, (C1-C4) alkyl, (CO-C2) alkylene-O-(C1-C2) alkylene-H, (C0-C4)

- alkylene-phenyl, wherein alkyl, alkylene and phenyl are unsubstituted or
mono-, di- or tisubstituted by F, and '

R8 is H.

10. Compounds of the formula | as claimed in claims 1 to 9, wherein -

R9 is {C1-C4) alkyl, (C0-C3) alkylene-(C6-C 10} aryl, (C0-C3) alkylene-(C5-C6)
heteroaryl, (C0-C3) alkylene-(C3-C6) cycloaikyl, wherein alky) and alkylene,
are unsubstituted or mono-, di- or trisubstituted by F and aryl , heteroaryl
and cycloalkyl are unsubstituted or mono-, di- or trisubstituted by halogen,
(C1-C4) alkyl, -CF3, -CHF2, or O-(C1-C4)alkyl; and

R10 is H.

11.  Compounds of the formula | as claimed in claims 1 to 10, wherein

W is a bond, (C1-C3) alkylene;

Y is a bond, N(R8) and

RS is H, (C1-C3) alkyl, wherein alkyl can be mono-, di- or trisubstituted by F;

R6 is H, (C1-C3) alkyl, wherein alkyl can be mono-, di- or trisubstituted by F:

= P4
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R5 and R6 together with the nitrogen atom to which they are bonded (Y = N(RG)) form

12.

a (C4-C6)-heterocycloalkyl, which can contain additionally 1 to 2
heteroatoms N, O, S and which is unsubstituted or mono- or disubstituted by
F, CF3, (C1-C3) akyl, O-(C1-C3) alky/; '

Compounds of the formula | as claimed in claims 1 to 11, where one or more

substituents have the following meaning:

R1

R2

R3

R4

c

RS

R6

is H, halogen, OH, O-(C1-C2) alkyl, (C3-C6) cycloalkyl, wherein alkyl is

unsubstituted or mono, di- or trisubstitued by F;
is H;
is H, F;

is C(R4) and

- I8 H;

is Q, O-CHZ;

is N and
is O, S;

is a bond, CH2;

is a bond, N(R6),

is H, (C1-C3) alkyl, wherein alkyl can be mono-, di- or trisubstituted by F;

is H, (C1-C3) alkyl, wherein alkyl can be mono-, di- or trisubstituted by F;
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R5 and R6 together with the nitrogen atom to which they are bonded (Y = N(R6)) form
a (C4-C8)-heterocycloalkyl, which can contain additionally 1 to 2
heteroatoms N, O, S and which is unsubstituted or mono- or disubstituted by
F, CF3, (C1-C3) alkyl, 0-(C1-C3) alkyl; preferably piperidine which is
unsubstituted or mono- or disubstituted by F, CF3, (C1-C3) alkyl, O-(C1-C3)
alkyl; most preferably piperidine monosubstituted by CF3;A

Z is a bond;

R7 is H, halogen, (C1-C3) alkyl, O-(C1-C3} alkyl, phenyl, wherein alkyl and
phenyl are unsubstituted or mono-, di- or trisubstituted by F; -

R8 isH;

R9  is (C1-C4) alkyl, (CO-C3) alkylene-phenyl, (CO-C3) alkylene-(C5-C6)
heteroaryl, (CO-C3) alkylene-{C3-C6) cycloalkyl, wherein alkyl, alkylene,
phenyl and heteroaryl are unsubstituted or mono-, di- or trisubstituted by F; -

R10 is H.

13. Compounds of the formula | as claimed in claims 1 to 12, where one or more
substituents have the foilowing meaning:

R1 is H, halogen, (C1-C2) alkylene-O-(C1-C2) alkyl, (C3-C6) cycloalkyl, wherein _
alkylene and alky) are unsubstituted or mono, di- or trisubstitued by F;

R2 is H;
R3 is H, F,
B is C(R4) and

R4 isH:
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R7

R8

R9

R10

14.

171

is O, O-CHZ2;

is N and
is 0, S;

is CH2;
is a bond;
is H;

is a bond;

is H, halogen, {C1-C3) alkyl, O-(C1-C3) alky!, phenyl, wherein atkyl and
phenyl are unsubstituted or mono-, di- or trisubstituted by F;

isH;

is {(C1-C4) alkyl, (C0-C3) alkylene-phenyi, (C0-C3) alkylene-(C5-C6)
heteroaryl, (C0-C3) alkylene-(C3-C6) cycloalkyl, wherein alkyl, alkylene,
phenyl, cycloalkyl and heteroaryl are unsubstituted or mono-, di- or

trisubstituted by F;

is H.

Compounds of the formula | as claimed in claims 1 to 13, where one or more

substituents have the following meaning:

B

is C(R4), N;
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R1 is H, F,Cl, Br, OH, O-CH3, O-CHF2, 0-CH2-CF3, CF3, CH2-CH3, CH2-O-
CH2-CF3, CH2-0-CH3, CH2-O-CH2-CH3; cyclopropyl;

R2 is H;
5
" R3  isH,F
R4 is H;

- 10 R2and R3 tbgéther with the C-atoms to which they are bonded and the ring carrying
them form a naphthalene or a quinoline-ring.

X is O, CH2, O-CHZ2;
15 V is N,
U is S,
w is CH2;
20 Y is a bond, N(R6});
RS is H;
R5 and RS together with the nitrogen atom to which théy are bonded (Y = N(R6)) form
25 a piperidine which is monosubstituted by CF3;
Z is a bond;
R7 is CF3;
30

R8 is H;



10

15

20

25

30

WO 2007/039178 . PCT/EP2006/009304
173

RS is CH3, CH2CH3, C3H7, C4H9, CF3, CF2-CH2-CH3, phenyl, CH2-phenyl,
CH2-CH2-phenyl, CH2-4-F-phenyl, CH2-pyridyl, CF2-cyclopropyl, CF2-4-
CHF2-phenyl,

R10 is H.

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

claimed in one or more of claims 1 to 14.

16. A pharmaceutical comprising one or more compounds of the formula | as
clairmed in one or more of claims 1 to 14 and one or more active substances which
have favorable effects on metabolic disturbances or disorders frequently associated

therewith,

17. A pharmaceutical comprising one or more compounds of the formula | as
claimed in one or more of claims 1 to 14 and one or more antidiabetics.

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

claimed in one or more of claims 1 to 14 and one or more lipid modulators.

19.  The use of the compounds of the formula | as claimed in one or more of
claims 1 to 14 for the treatment and/or prevention of disorders of fatty acid metabolism

and glucose utilization disorders.

20. The use of the compounds of the formula | as claimed in one or more of
claims 1 to 14 for the treatment and/or prevention of disorders in which insulin
resistance is involved.

21.  The use of the compounds of the formula | as claimed in one or more of
claims 1 to 14 for the treatment and/or prevention of diabetes mellitus including the
prevention of the squelae associated therewith.
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22.  The use of the compounds of the formula | as claimed in one or more of -

claims 1 to 14 for the treatment éndlor prevention of dyslipidemias and their squelae.

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

claims 1 to 14 for the treatment and/or prevention of conditions which may be

_ associated with the metabalic syndrome.

24.  The use of the compounds of the formula | as claimed in one or more of
claims 1 to 14 for the treatment and/or prevention of demyelinating and other

neurodegenerative disorders of the central and peripheral nervous system.

25.  The use of compounds as claimed in one or more of claims 1 to 14 in
combination with at least one further active compound for the treatment of disorders of

fatty acid metabolism and glucose utilization disorders.

26. The use of compounds as claimed in one or more of claims 1to 14 in
combination with at least one further active compound for the treatment of disorders in

which insulin resistance is involved.

27. A process for preparing a pharmaceutical comprising one or more of the
compounds as claimed in one or more of claims 1 to 14, which comprises mixing the
active compeund with a pharmaceutically suitable carrier and bringing this mixture into
a form suitable for administration.
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Derivados de fenil-[1,2,4]-oxadiazol-5-ona con grupo fenilo,

procedimientos para su preparacion y su uso como productos farmacéuticos

La invencion se -refiere a derivados de fenil-1,2,4-oxadiazol-5-ona con grupo |

fenilo y a sus sales fisiolégicamente aceptables y derivados fisioldgicamente
funcionales que muestran actividad agonista de PPARdelta.

Los agonistas de PPARdelta se han descrito en |a técnica anterior (p. ej., WO
01/00603, WO 02/092590, WO2004/080943, WO0O2005/054213 y WO2005/097786).
Los compuestos que comprenden una caracteristica de oxadiazolona como inhibidores
del factor Xa fueron descritos en el documente DE 10112768 A1, y los agentes
hipoglucémicos orales en e! documento WO 96/13264. A partir del documento WO
97/40017, los compuestos que tienen un grupo fenilo unide a heterociclos se conocen
como moduladores de moléculas con unidades de reconocimiento de fosfotirosina. Los
derivados de benceno como inhibidores de escualeno sintasa y proteina
farnesiltransferasa se describen en el documento WO96/34851.

La invencion se basa en el objeto de proveer compuestos que permitan una

modulacion terapéuticamente utilizable del metabolismo de lipidos y/o carbohidratos y -

que sean, por lo tanto, adecuados para la prevencidn y/o el tratamiento de
enfermedades tales como la diabetes de tipo 2 y la aterosclerosis y sus diversas
secuelas. Otro propdsito de la invencién es tratar el trastorno de desmielinizacién y
otros trastornos neurodegenerativos de los sistemas nerviosos central y periférico.

Se ha encontrado una serie de compuestos que modulan la actividad de los
receptores de PPA. Los compuestos son adecuados en particular para activar
PPARdelta y PPARalfa, siendo posible, no obstante, para el grado de activacion
relativa, variar dependiendo de los compuestos. A

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

a8
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R3 R2
formula |

enla que

R1 es H, halégeno, alquilo (C1-C8), alquilen (C0-C4)-O-alquilen {C0-C4)-H, cicloalquilo
(C3-C7), SCH3, CN, arilo (C6-C10), en el que alquilo, alquileno y arilo no estan
sustituidos o estan sustituides 1 a 5 veces con F;

Bes C(R4)oN;

R2, R3 son independientemente

es H, halégeno, alquilo (C1-C8), alquilen (C0-C4)-O-alquilen (C0-C4)-H, cicloalguilo
(C3-C7), SCH3, CN, arilo (C6-C10), en los que alquilo, alquileno y arilo no estan
sustituidos o estan sustituidos 1 a 5 veces con F;

R2 y R3 junto con los atomos de carbono a los que estan unidos forman un anillo arilo
0 (C6-C10) o heteroarilo (C5-C10).

R4 es H, haloégeno, alquilo (C1-C8), alquilen (C0-C4)-O-alquilen {C0-C4)-H, ciclealquilo
(C3-C7), SCH3, CN, arilo (C6-C10), en el que alquilo, alquileno y arilo no estan
sustituidos o estan sustituidos 1 a 5 veces con F;

Xes O, S, $5(0), S(0)2, O-CH2, S-CH2, CH2-0, CH2-5; -CH2-

Z es un enlace, alquileno (C1-C8), alquenileno (C2-C8), alquilideno (C2-C8) o
alquileno (C1-C6)-O-alquilo (C1-C8);

unodeUyVesN, elotroesSuQ;

W es un enlace, alquileno (C1-C8), alquenileno (C2-C8), en el que alquileno y
alquenileno no estan sustituidos o estdn mono, di o trisustituidos con OH y F;

Y es un enlace, O, S, S(0), S(0)2, N(R6) y

RS es H, alquilo (C1-C8), alquileno (C0-C4)-cicloalquilo (C3-C13), alquileno (C0-C4)-
arilo (C6-C14), algquenilo (C2-C8), alquileno (CO0-C4)-heterocicloalquilo (C3-C15),
alquileno (C0-C4)-heterocicloalquenilo (C3-C15), alguileno (C0-C4)-heteroarilo (C5-
C15), en el que los grupos alguilo y alquileno pueden estar mono, di o trisustituidos
con F, alquilo (C1-C4) y O-aiquileno (C0O-C4)-H y donde los grupos cicloalquilo, arilo,

a9
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heterocicloaiqui!o, heterocicloalquenilo y heteroarilo estan mono, di o trisustituidos con
F. Cl, Br, CF3, alquilo (C1-C4) y O-alquileno (C0-C4)-H,
R6 es H, alquilo (C1-C8), alquenilo (C2-C8), alquilen (C0-C4)-cicloalquilo (C3-C6), en
el que alquilo y alquenilo no estan sustituidos o estan mono, di o trisustituidos con F y
O-alquilen (C0-C4)-H;
R5 y R6 junto con el atomo de nitrégene al que estan unidos (Y = N(R8)) forman un
grupo heterocicloaiquilo (C3-C9), heterocicloalquenilo (C3-C9) o heteroarilo (C5-C9)
que puede contener adicionalmente de 1 a 3 heteroatomos N, O, S y que esta sin
sustituir ¢ mono o disustituido con F, CF3, alquilo (C1-C4), O-alquilo (C1-C4), CH2-
OH, S0O2-alquilo (C1-C4), CO-alquilo (C1-C4), CO-NH2, NH-CO-alquilo (C1-C4), arilo
(C6-C14) y heteroarilo (C5-C15);
R7, R8 se seleccionan independientemente del grupo que consiste en H, haldégeno,
alquilo {C1-C8), alquilen (CO0-C4)-O-alquilen (CO-C4)-H, SCF3, SFS5, S(0O)2CF3,
alquilen (C0-C4)-O-arilo (C6-C12), alquilen (C0-C4)-arilo (C6-C12), NO2, én los que
alquilo y alquileno no estan sustituidos ¢ estan mono, di o trisustituidos con F y arilo no
esta sustituido o estd mono, di o trisustituido con haldégeno, alquilo (C1-C4) o O-alquilo
(C1-C4), '
R9 es alquilo (C1-C8), alquenilo (C2-C6), alquilen {CO-CB)-arilo (C6-C14), alquilen
(CO-C6)-heteroarilo (C5-C15), alquilen (C0O-CB)-cicloalquilo (C3-C8), alquilen (CO-C6)-
cicloalquenilo (C3-C8), en el gque alquilo y alquileno no estan sustituidos o estan mono,
di o trisustituidas con F y arilo, heteroarilo, cicloalquito y cicloalquenilo no estan
sustituidos o estan mono, di o trisustituidos con halégeno, alquilo (C1-C4), -CF3, -
CHF2 o O-alquilo (C1-C4);
R10 es H, F, alquilo (C1-C6), alquenilo (C2-C6), alquilen (CO-C6)-arilo (C6-C14),
alquilen {CO-CB)-heteroarilo (C5-C15), alquilen {C0-C6}-cicloalquilo (C3-C8), alquilen
(CO-C6)-cicloalquenilo {C3-C8), en el que alquilo y alquileno no estan sustituidos o
estan mono, di ¢ trisustituidos con F y arilo, heteroarilo, cicloalquilo y cicloalgquenilo no
estan sustituidos o estan mono, di o trisustituides con halégeno, alquilo {C1-C4), -CF3,
-CHF2, o O-alquilo (C1-C4);
en todas sus formas estereoisdémeras, formas enantidmeras y mezclas en cualquier
relacién, y sus sales farmacéuticamente aceptables y formas tautémeras.

Otra realizacion segun la invencion consiste en compuestos de la formula |, en

la que

Bes(C(R4)y

R4 es H.

{o/@]
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Otra realizacién segun la invencion consiste en compuestos de la formula |, en
la que
Xes O, O-CH2.

Otra realizacidén segun la invencion consiste en compuestos de la férmula |, en
la que
XesO.

Otra realizacidn segun la invencion consiste en compuestos de la formula |, en
la que
X es O-CH2.

Ofra realizacion segun la invencidn consiste en compuestos de la formula |, en
la que
R1 es H, halégeno, alquilo (C1-C4), alquilen (C0-C4)-O-alquilen (C0-C2}-H, ciclealquilo
(C3-C6), fenilo, en el que alquilo, alguileno y fenilo no estan sustituidos o estan mono,
di o trisustituidos con F. _

Otra realizacidén segun la invencion consiste en compuestos de la formula |, en
la que
R2esHy
R3esH, F
)
R2 y R3 junto con los atomos C a los que estan unidos forman un anillo arile (C6) o
heteroarilo (C5-C6).

Otra realizacion segun la invencién consiste en compuestos de [a formula |, en
la que
R2esHy
R3esH, F.

Otra realizacion segun la invencidn consiste en compuestos de la formula |, en
la que
R2 y R3 junto con los dtomos C a los que estan unidos forman un anillo arilo
(C6) o heteroarilo (C5-C6).

Ofra realizacién segun la invencion consiste en compuestos de la farmula |, en
la que
W es CHZ,
Y es un enlace,
R5 es H.

Otra realizacion segun la invencion consiste en compuestos de la formula |, en

Iy
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la que
Z es un enlace.

Otra realizacién segun la invencion consiste en compuestos de la formula |, en
la que
UesO,Sy
VesN.

Otra realizacién segun la invencidn consiste en compuestos de la formula I, en
la que
UesSy
VesN.

Otra realizacion segun la invencidon consiste en compuestos de la formula |, en
la que
R7 es F, Cl, alquilo (C1-C4), alquilen (C0-C2)-O-alquilen (C1-C2)-H, alguilen
(CO-C4)-fenilo, en el que alquilo, alquileno y fenilo no estan sustituidos o estan
mono, di o trisustituidos con F, y
R8 es H.

Otra realizacién segun la invencion consiste en compuestos de la formula 1, en
la que
R7 estan en la posicion para a Z.

Oftra realizacién segun [a invencidén consiste en compuestos de

la formula |, en la que
R8 es H.

Otra realizacién segun la invencion consiste en compuestes de la férmula |, en
la que
RS es alquilo (C1-C4), alquilen (C0-C3}-arilo (C68-C10), alquilen (CO-C3)-heteroarilo
(C5-C6), alquilen {(CO-C3)-cicloalquilo (C3-C6), en el que alquilo y alquileno no estan
sustituidos o estan mono, di o trisustituidos con F y arilo, heteroarilo y cicloalquilo no
estan sustituidos o estan mono, di o trisustituidos con halégeno, alquilo (C1-C4), -CF3,
-CHF2 o O-alquiio (C1-C4); v
R10 es H.

Otra realizacidén segun la invencién consiste en compuestos de la formula |, en
la que
W es un enlace, alquileno (C1-C3);
Y es un enlace, N(RB) y
RS es H, alquilo (C1-C3), en el que alquilo puede estar mono, di o trisustituido

toz
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con F,
R86 es H, alquilo (C1-C3), en el que alquilo puede estar mono, di o trisustituido
con F;
R5 y R6, junto con el atomo de nitrégeno al que estan unidos (Y = N(R8)),
forman un heterocicloalquilo (C4-C8), que puede contener adicionalmente 1 6 2
heteroatomos N, O, S y que puede no estar sustituido o estar mono o disustituido con
F, CF3, alguilo (C1-C3), O-alquilo {(C1-C3);

Otra realizacion segun la invencién consiste en compuestos de la férmula |, en
la que
R1 es H, halégeno, alquilo (C1-C4), alquilen (C0-C4)-O-alquilen (C0-C2)-H, cicloalquilo
(C3-CB), fenilo, en el que alquilo, alquileno y fenilo no estan sustituidos o estan mono,
di o trisustituidos con F;
R9 es alquilo (C1-C4), alquilen {(CO-C3)-fenilo, alquilen (C0-C3)-heteroarilo (C5-C8),
alquilen {C0-C3)-cicloalquilo (C3-C6), en el que alquilo, alquilena, fenilo, heteroarilo y
cicloalquilo no estan sustituidos o estan mono, di o trisustituidos con F; y
R10es H.

Ofra realizacion segun la invencién consiste en compuestos de la farmula |, en
la que ‘
R1 es H, halégeno, alquilo (C1-C4), alquilen (C0-C4)-O-alquilen (C0-C2)-H, cicloalquilo
(C3-C8), fenilo, en el que alquilo, alquileno y fenilo no estan sustituidos o estdn mono,
di o trisustituidos con F;
W es un enlace, alquileno (C1-C3);
Y es un enlace, N(R6) y
R5 es H, alquilo (C1-C3), en el que alquilo puede estar mono, di o trisustituido con F;
R6 es H, alquilo (C1-C3), en el que alquilo puede estar mono, di o trisustituido
con F;
RS y R§, junto con el tomo de nitrégeno al que estan unidos (Y = N(R6)), forman un
heterocicloalquilo (C4-C8), que puede contener adicionalmente 1 a 2 heteroatomos N,
O, S y que no esta sustituido o esta mono o disustituido con F, CF3, alquilo (C1-C3),
O-alquilo (C1-C3).

Ofra realizacion segun ia invencidn consiste en compuestos de la férmula |, en
la que .
R1 es H, halogeno, alquilo (C1-C4), alquilen (C0-C4)-O-alquilen (C0-C2)-H, cicloalquilo
(C3-C86), fenilo, en el que alquilo, alquileno y fenilo no estan sustituidos o estan mono,
di o trisustituidos con F;
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R9 es alquilo (C1-C4), alquilen (CO-C3)-fenilo, alquilen (C0-C3)-hetercarilo (C5-C6),
alquilen (C0-C3)-cicloalquile (C3-C6), en el que alquilo, alguileno, fenilo, heteroarilo y
cicloalquilo no estan sustituidos o estan mono, di o trisustituidos con F; y
R10es H.
W es un enlace, alquileno (C1-C3);
Y es un enlace, N(R6) y
RS es H, alquilo (C1-C3), en el que alquilo puede estar mono, di o trisustituido
con F;
R6 es H, alquile (C1-C3), en el que alquilo puede estar mono, di o trisustituido con F;
R5 y RB, junto con el atomo de nitrc’ngeno al que esién unidos (Y = N(R6)), forman un
heterocicloalquilo (C4-C6), que puede contener adicionalmente 1 6 2 heteroatomos N,
O, S y que puede no estar sustituido o estar mono o disustituido con F, CF3, alquilo
(C1-C3), O-alquilo (C1-C3);

Otra realizacién segun la invencion consiste en compuesios de la férmuia | en
la que uno o mas sustituyentes tienen el siguiente significado:;
R1 es H, halégeno, OH, O-alquilo (C1-C2), cicloalquilo (C3-C6), en el que alquilo no
esta sustituido o esta mono, di ¢ trisustituido con F;
R2 es H;
R3esH,F,
Bes C(R4)y
R4 es H;
X es O, O-CHg;
VesNy
Ues O, S;
W es un enlace, CHZ;
Y es un enlace, N(R6);
RS es H, alquilo (C1-C3), en el que alquilo puede estar mono, di o trisustituido
con F;
R6 es H, alquilo (C1-C3), en el que alquilo puede estar mono, di o trisustituido
con F;
RS y R6, junto con el atomo de nitrégeno al que estén unidos (Y = N(R8)), forman un
heterocicloalquilo (C4-C6), que puede contener adicionaimente 1 ¢ 2 heterodtomos N,
O, S y que puede no estar sustituido o estar mono o disustituido con F, CF3, alquilo
(C1-C3), O-alquilo (C1-C3); preferiblemente piperidina que no estd sustituida o esta
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mong o disustituida con F, CF3, alquilo (C1-C3), O-alquile (C1-C3); mas
preferiblemente piperidina monosustituida con CF3;
Z es un enlace;
R7 es H, halégeno, alquito (C1-C3), O-alquilo (C1-C3), fenilo, en el que alquilo
y fenilo no estan sustituidos ¢ estan mono, di o trisustituidos con F;
R8 es H;
R9 es alquilo (C1-C4), alquilen (CO-C3)-fenilo, alquilen (CO-C3)-heteroarilo {(C5-C6),
alquilen (C0-C3)-cicloalquilo {C3-C86), en el que alquilo, alguileno, fenilo y heteroarilo
no estan sustituidos o estan mono, di o trisustituidos con F;
R10 es H.
Otra realizacidon segun la invencién consiste en compuestos de la formula | en
la que uno o mas sustituyentes tienen el siguiente significado:
R1 es H, halégeno, alguilen (C1-C2)-0-alquilo (G1-C2), cicloalquilo (C3-C6), en
el que alquileno‘ y alquilo no estan sustituidos o estan meno, di o trisustituides
con F;
R2 es H;
R3esH, F;
Bes C(R4)y
R4 es H;
X es O, O-CHZ;
VesNy
Ues O, S;
Wes CH2;
Y es un enlace;
RS es H;
Z es un enlace,
R7 es H, haldégeno, alquilo (C1-C3), O-alquilo (C1-C3), fenilo, en el que alquilo
y fenilo no estan sustituidos o estan mono, di o trisustituidos con F;
R8 es H;
R9 es alquilo (C1-C4), alquilen (CO-C3)-fenilo, alquilen (C0-C3)-heteroarilo (C5-C6),
alquilen (C0-C3)-cicloalquilo (C3-C6), en el que alquilo, alquileno, fenilo, cicloalquilo y
heteroarilo no estan sustituidos o estan mono, di o trisustituidos con F;
Ri0es H.
Oftra realizacion segun la invencién consiste en compuestos de la formula | en

la que unc o mas sustituyentes tienen el siguiente significado:



10

15

20

25

30

35

B es C(R4), N;

R1es H, F, Cl, Br, OH, O-CH3, O-CHF2, O-CH2-CF3, CF3, CH2-CH3, CH2-O
CH2-CF3, CH2-0O-CH3, CH2-O-CH2-CH3; ciclopropilo;

R2 es H;

R3esH,F;

R4 es H;

R2 y R3, junto con los atomos de C a los que estan unidos y el anillo que los tiene,
forman un naftaleno o un anillo quino]ina.

X es O, CH2, O-CHz2;

VesN,

Ues S,

Wes CH2;

Y es un enlace, N(R6);

R5 es H,;

* R5 y RB6, junto con el atomo de nitrogenoc al que estan unidos (Y = N(R6)),

forman una piperidina que esta monosustituida con CF3;
Z es un enlace,
R7 es CF3;
R8 es H;
R9 es CH3, CH2CH3, C3H7, C4H8, CF3, CF2-CH2-CH3, fenilo, CH2-fenilo,
CH2-CH2-fenilo, CH2-4-F-fenilo, CH2-piridilo, CF2-ciclopropilo, CF2-4-CHF2
fenilo,
R10es H.
Otra realizacion segun la invencidn consiste en compuestos de la formula | en
la que uno 0 Mas sustituyentes tienen el siguiente significado:
R1 es F, OH, OCH3, OCHF2, OCH2CF3;
R2 es H;
R3esH,F;
Bes C(R4)y
R4 es H;
Xes O
VesNy
Ues S;
W es un enlace, CHZ;

Y es un enlace, N(R6);

106
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R5 es CHS3;
RS y R6, junto con el atomo de nitrogeno al que estan unidos (Y = N{R6)), forman una
piperidina que no esta sustituida o esta mono o disustituida con F, CF3, alquilo (C1-
C3), O-alquilo (C1-C3), preferiblemente con CF3;
Z es un enlace;
R7 es CF3;
R8 es H;
R9 es CH2-CH3;
R10 es H.
Otra realizacion segun la invencion consiste en compuestos de 1z férmula | en
la que uno o mas sustituyenteé tienen el siguiente significado:
R1 es H Cl, F, CH3, CH2-CH3, ciclopropito, CF3, CH2-O-CH3, CH2-0-CH2
CF3, CH2-O-CH2-CH3, 4-F-fenilo;
R2 es H;
R3 es H;
BesC(R4)y
R4 es H;
X es O, O-CH2,
VesNy
Ues S,

' Wes CH2;

Y es un enlace;

RS es H;

Z es un enlace,

R7 es CF3;

R8 es H;

R9 es CH2-CH3, CH2-fenilo, CH2-4-F-fenilo, CH2-piridilo, CF3, CF2-CH3,
CF2-ciclopropilo;

R10es H.

Los compuestos mas preferidos son:
3-(2-cloro-4-{1-[4-metil-2-(4-trifluorometil-fenil)-tiazol-5-il]-etoxi}-fenil)-4H-
[1,2,4]oxadiazol-5-ona
3-(2-Clora-4-{2-metil-1-[4-metil-2-(4-trifluorometil-fenil)-tiazol-5-il-propoxi}-  fenil)-4H-

(1,2,4]oxadiazol-5-ona
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3-(2-Cloro-4-{3-metit-1-[4-metil-2-(4-trifluorometil-fenil)-tiazol-5-il]-butoxi}-fenil)-4H-

(1 ,2,4loxadiazol-5¥ona ‘
3-(2-Cloro-4-{1-[4-metil-2-(4-trifluorometil-fenil)-tiazol-5-il]-propoxi}-fenil)-4H-
[1,2,4loxadiazol-5-ona

3-(2-Cloro-4-{1 -[4—metiI-2-(4-triﬂuorometil-fehil)-tiazol-s—i ]-2-fenii-etoxi}-fenil)-4H-
[1.2,4]oxadiazol-5-ona
3-(2-Cloro-4{[4-metil-2-(4-trifluorometil-fenil)-tiazol-5-il]-fenil-metoxi}-fenil)-4H-
[1,2,4]oxadiazot-5-ona
3-(2-Cloro-4-{1-[4-metil-2-(4-trifluorometil-fenil)-tiazol-5-il}-3-fenil-propoxi}-fenil)-4H-
[1,2,4)oxadiazol-5-ona
3-(2-Cloro-4-{1-[4-metil-2-(4-trifluorometil-fenil}-oxazol-5-il}-3-fenil-propoxi}-fenil)-4H-
[1,2,4]oxadiazol-5-ona
3-(2-Cloro-4-{2-{4-flucro-fenil)-1-{4-metil-2-(4-trifluorometil-fenil)-tiazol-5-il)-etoxi}-fenil}-
4H-{1,2 4]oxadiazol-5-ona
3-(2-Cloro-4-{1-[4-metil-2-{4-trifluorometil-fenil)-tiazol-5-il]-2-piridin-2-il-etoxi}-fenil)-4H-
[1,2,4]oxadiazol-5-ona
3-(2-Bromo-4-{1-(4-metil-2-(4-trifluorometil-fenil)-tiazol-5-il}-propoxi}-fenil)-4H-
[1,2,4}oxadiazol-5-ona '

3-[4{1 -[4-Meti|—2-(4-triﬂuorometi|-fenil)-iiazol-s-il]-propoxi}-2-(2,2,2-trifluoro-etoximetil)-
fenill-4H-[1,2,4]oxadiazol-5-ona
3-(2-Metoximetil-4-{1-[4-metil-2-(4-trifluorometil-fenil)-tiazol-5-it]-propoxi}-fenil)-4H-
[1,2,4]Joxadiazol-5-ona
3-(2-Etoximetil-4-{1-[4-metil-2-(4-trifluorometil-fenil)-tiazol-5-il]-propoxi}-fenil)-4 H-
[1.2,4)oxadiazol-5-ona
3-(2-Etil-4-{1-[4-metil-2-(4-trifluorometil-fenil)-tiazol-5-il]-propoxi}-fenil)-4H-
[1,2,4]oxadiazol-5-o0na
3-(2-Ciclopropil-4-{1-[4-metil-2-(4-trifluorometil-fenil)-tiazol-5-il]-propoxi}-fenil)-4H-
[1,2,4)oxadiazol-5-cna
3-(4-{1-[4-Metil-2-(4-trifluorometil-fenil)-tiazol-5-if]-propoxi}-naftalen-1-il)-4H-

[1,2 4]Joxadiazol-5-ona )
3-(4-{1-[4-Metil-2-(4-trifluorometil-fenil)-tiazol-5-il)-propoxi}-2-trifluorometil-fenil)-4H-
[1.2,4]oxadiazol-5-ona
3-(4'-Fluoro-5-{1-[4-metil-2-(4-triflucrometil-fenil)-tiazol-5-il]-propoxi}-bifenil-2-il) -4 H-

[1,2,4)oxadiazol-5-ona
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3-(2-Cloro4-{2,2,2-trifluoro-1-[4-metil-2-(4-trifluorometil-fenil)-tiazol-5-il]-etoxi}-enil)-
4H-(1,2 4loxadiazol-5-ona
3-(2-Cloro-4+2,2-difluoro-1-[4-metil-2-(4-triflucrometil-fenil)-tiazol-5-il]-butoxi}-fenil)-4H-
[1,2,4]oxadiazol-5-ona

3-(2-Fluoro-4-{2,2 2-trifluoro-1-{4-metil-2-(4-trifiuorometil-fenil)-tiazol-5-il]-etoximetil}-
fenil)-4H-[1,2,4]Joxadiazol-5-ona

3-(2-Cloro-4-{2,2, 2-trifluoro-1-{4-metil-2-(4-trifluorometil-fenil)-tiazol-5-il]-etoximetil}-
fenil)-4H-{1,2 4]oxadiazol-5-ona '

3-(2-Ciclopropil-4-{2 2 2-trifluora-1-[4-metil-2-(4-trifluorometil-fenil)-tiazol-5-il]-
etoximetil}-fenil)-4H-[1,2,4)oxadiazol-5-ona
3-(8-(2,2,2-Trifluoro~1-[4-metil-2-(4-triflucrometil-fenil)-tiazol-5-il]-etoximetil}-quinolin-5-
i)-4H-[1,2 4]oxadiazol-5-ona
3-(4-{2,2,2-Trifluoro-1-[4-metil-2-(4-trifuorometil-fenil)-tiazol-5-il]-etoximetil}-naftalen-1-
il)-4H-[1,2,4]oxadiazol-5-0na '
3-(2-Cloro-6-{2,2,2-trifluoro-1-{4-metil-2-(4-triflucrometil-fenil)-tiazol-5-il}-etoximetil}-
piridin-3-il)-4H-[1,2,4]oxadiazol-5-ona
3-(2-Fluoro-4-{1-[4-metil-2-(4-trifluorometil-fenil)-tiazol-5-il]-propoximetil}-fenil)-4H-
[1,24}oxadiazol-5-ona .

3-(4-{1 -[4-MetiI-2-(4-triﬂuorometii-feniI)-tiazoi-s-iI]—propoximetil}-naﬂalen-1 -i-4H-
[1,2,4]oxadiazol-5-0na
3-(4-{1-{4-Metil-2-(4-trifluorometil-fenil)-tiazol-5-il}-propoximetil}-fenil)-4H-
[1,2,4]oxadiazol-5-ona

3-(442 2-Difluoro-1-{4-metil-2-(4-trifluorometil-fenil)-tiazol-5-il}-butoximetil}-fenil)-4H-
[1,2,4]oxadiazol-5-0na ‘
3-{4-{2-Ciclopropil-2,2-difluoro-1-[4-metil-2-(4-trifluorometil-fenil)-tiazol-5-il}-etoximetil}-
fenil)-4H-[1,2 4Joxadiazol-5-ona

3-(4-{2-(4-Difluorometil-fenii)-2, 2-difluoro-1-[4-metil-2-(4-trifluorometil-fenil)-tiazol-5-if) -
etoximetil}-fenil)-4H-[1,2,4)oxadiazol-5-ona
3-(2-Fluoro-4-{2-[4-metil-2-(4-trifluorometil-fenil)-tiazol-5-il]-hexil}-fenit}-4H-
[1,2,4)oxadiazol-5-ona
3-(2-Fluoro-4-{1-[4-metil-2-(4-trifluorometil-fenil)-tiazol-5-il)-propoxi}-fenil)-4H-1,2 4-
oxadiazol-5-ona

3-(2-Fluoro-4-{(R)- 1-{2-(4-trifluorometil-fenil}-4-(4-trifluarometil-piperidin-1-ilmetil)-tiazol-
5-il]-propoxij-fenil)-4H-1,2 4-oxadiazol-5-ona '
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3-(2-Difluorometoxi-4-{1-[4-metil-2-(4-trifluorometil-fenil)-tiazol-5-il}-propoxi}-fenil}-4H-

1,2 4-oxadiazol-5-ona
3-(2-Metoxi-4-{1-[4-metil-2-(4-trifluorometil-fenil)-tiazol-5-il]-propoxi}-fenil)-4H-1,2 4-
oxadiazol-5-ona
3-(2-Metoxi-4-{(R)-1-[4-metil-2-(4-trifluorometil-fenil)-tiazol-5-il]-propoxi}-fenil)-4H-1,2,4-
oxadiazol-5-ona

_ 3-(2-Hidroxi-4-{1-[4-metil-2-(4-triflucrometil-fenit)-tiazol-5-il}-propoxi}-fenil}-4H-1,2 4-

oxadiazol-5-ona .

3-(5-Fluoro-2-metoxi-<4-{1 -[4-meti|-2-(4-triﬂuorometi|-feni|)-tiazo!-S-il]—propoxi}-fenil)idH-
1,2,4-oxadiazol-5-ona , '
3-(5-Fluoro-2-metoxi-4-{(R)-1-{4-metil-2-(4-trifluorometil-fenil)-tiazol-5-il]-propoxi}-fenil)-
4H-1,2,4-oxadiazol-5-ona
3-(2-Difluorometoxi-5-fluoro-4-{(R)-1-[4-metil-2-(4-trifiuorometil-fenil)-tiazol-5-il]-
propoxirfenil)-4H-1,2,4-oxadiazol-5-ona
3-(2-Metoxi-4-{1-{2-(4-trifluorometil-fenil)-4-(4-trifluorometil-piperidin-1-ilmetil)-tiazol-5-
ill-propoxi}-fenil)-4H-1,2,4-oxadiazol-5-ona

3-(5-Fluoro-2-metoxi-4-{1 -[2-(4—tr'rf|uorometil-fenil)-4—(4-triﬂuoromAetiI-piperidin-1 -]'Imetil)-
tiazol-5-il}-propoxi}-fenil)-4H-1,2 4-oxadiazol-5-ona .
3-(2-(2,2,2-Trifluoro-etoxi)-4-{ 1-[2-(4-trifluorometil-fenil)-4-(4-trifluorometil-piperidin-1-
iimetil)-tiazol-5-il}-propoxi}-fenil)-4H-1,2,4-oxadiazol-5-ona
3-(2-Difluorometoxi-4-{1-[2-(4-trifluorometil-fenil)-4-(4-trifluorometil-piperidin-1-ilmetif)-
tiazol-5-il]-propoxi}-fenil)-4H-1,2 4-oxadiazol-5-ona
3-(2-Difluorometoxi-4-{(R)-1-[2-(4-trifluorometil-fenil)-4-(4-trifluorometil-piperidin-1-
ilmetil)-tiazol-5-il}-propoxi}fenil)-4H-1,2 4-oxadiazol-5-ona
3-(2-Difluorometoxi-5-fluoro-4-{1-[2-(4-trifluorometil-fenil)-4-(4-trifluorometil-piperidin-1-
ilmetil)-tiazol-5-il]-propoxi}-fenif)-4H-1,2,4-oxadiazoi-5-ona
3-[5-Fluoro-4-{1-{4-metil-2-(4-trifluorometil-fenil)-tiazol-5-il}-propoxi}-2-(2,2,2-trifluoro-
etoxi)-fenil]-4H-1,2,4-oxadiazol-5-ona
3-{4-{1-[4-Metii-2-(4-trifluorometil-fenil)-tiazol-5-il]-propoxi}-2-(2,2, 2-trifiuoro-etoxi)-fenil)-
4H-1,2,4-oxadiazol-5-ona
3-[4-{(R)-1-[4-Metil-2-(4-trifluorometil-fenil)-tiazol-5-il]-propoxi}-2-(2, 2, 2-trifluoro-etoxi)-
fenil]-4H4-1,2,4-oxadiazol-5-ona
3-(5-Fluoro-2-(2,2,2-triflucro-etoxi)-4-{1-[2-(4-triflucrometil-fenil)}-4-(4-trifluorometil-
piperidin-1-ilmetil)-tiazol-5-il]-propoxi}-fenil)-4H-1,2,4-oxadiazol-5-ona

Esta invencion también abarca todas las combinaciones de aspectos preferidos
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de la invencion descritas en esta memoria.

Tal como se usa en la presente memoria, el término alquilo se ha de entender
en el sentido mas amplio que significa residuos hidrocarbonados saturados que
pueden ser lineales, es decir, de cadena recta o ramificada. Si no se define lo
contrario, el alquilo tiene 1 a 8 atomos de carbono. Los ejemplos de "alquilo (C1-C8)"
son residuos alquilo que contienen 1, 2, 3, 4, 5, 6, 7 u 8 4tomos de carbono que son
metilo, etilo, propilo, butilo, pentilo, hexilo, heptilo u octilo, los n-isémeros de todos
estos residuos, isopropilo, isobutilo, 1-metiibutilo, isopentilo, neopentilo, 2,2-
dimetilbutilo, 2-metilpentilo, 3-metilpentilo, isohexilo, sec-butilo, terc-butilc o terc-
pentilo. La expresion "alquile (C0O-C8)" es un residuo hidrocarbonado que contiene 1,
2,3, 4,5 6,7 u 8 atcmos de carbono, en los que la expresiéon "alquilo C0" es un
enlace covalente, Todos estos enunciados se aplican también al término alquileno.

1y

Tal como se usa en la presente memoria, el término alquenilo se ha de

entender en el sentido mas amplio que significa residuos hidrocarbonados, que tiene 1
a 4 dobles enlaces y pueden ser lineales, es decir de cadena recta o ramificada. Sino
se define lo contrario, el alquenilo tiene 2 a 8 atomos de carbono. Los ejemplos de
"alquenilo (C2-C8)" son residuos alquenilo que contienen 2, 3, 4, 5, 6, 7 u 8 4tcmos de
carbono que son, por ejemplo, vinilo, 1-propenilo, 2-propenilo (= afilo), 2-butenilo, 3-
butenilo, 2-metil-2-butenilo, B—metil-z-butenilo, 5-hexenilo o 1,3-pentadienilo. Todos
estos enunciados se aplican también al término alquenileno.

Tal como se usa en la presente memoria, el término alquinilo se ha de entender
en el sentido mas amplic que significa residuos hidrocarbonados, que tiene 1 a 4
triples enlaces y pueden ser lineales, es decir de cadena recta o ramificada. Si no se

define le contrario, el alquinilo tiene 2 a 8 atomos de carbono. Los ejemplos de

"alquinilo (C2-C8)" son residuos aiquinilo que contienen 2, 3, 4, 5, 6, 7 u 8 4tomos de‘

carbono que son, por ejemplo, etinilo, 1-propinilo, 2-propinilo (= propargilo) o 2-butinilo.
Todos estos enunci'ados se aplican también al término alquilideno.

, Todos estos enunciados se aplican también si aparece un grupo alquilo como
sustituyente en otro residuo, por ejemplo en un residuo alquiloxi, un residuo
alquitoxicarbonilo o un residuo arilalquilo.

Si ne se define lo contrario, alquilo, alquileno, alquenilo, alquenileno, alquinilo y
alquinileno no estan sustituidos o estan mono, di o trisustituidos independientemente
unos de otros con grupos adecuados tales como, por ejemplo: F, Cl, Br, |, CF3, NO2,
CN, COOH, CO-O-alquilen (CO-C4)-arilo (C6-C10), CO-O-alquilo (C1-C4), CO-O-
alquilen (CO-C4)-cicloalquilo (C3-C13), CO-O-alquilen (CO-C4)-heterociclo (C3-C15),
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CO-N(alquilen (C0-C4)-H)-alquilen (C0-C4)-arilo (C6-C10), CO-N(alquilen (C0-C4)-H)-
alquilen (C0-C4)-H, CO-N(alquilen (C0-C4)-H)-alquilen (C0-C4)-cicloalquilo (C3-C13),
CO-N(alquilen (C0-C4)-H)-alquilen (CO-C4)-heterociclo (C3-C15), alquilen (C0-C4)-
cicloalquilo (C3-C6), alquilen (C0-C4)-arile (C6-C 10}, alquilen (C0-C4)-heterociclo (C3-

- C15), alquenilo (C2-C6), alquinilo (C2-C6), O-alquilo (CO-CB), O-alquilen (CO-C4)-arilo

(C8-C10), O-alquilen (CO-C4)-cicloalquilo (C3-C12), O-alquilen (C0-C4)-heterociclo
(C3-C15), O-CO-0O-alquilen (C0O-C4)-arilo (C6-C10), O-CO-O-alquilo (C1-C4), O-CO-O-
alquilen (C0-C4)-cicloalquilo (C3-C13), O-CO-0-alquilen (CQ-C4)-heterociclo (C3-C15),
S-alquilo (C1-C4), S-alquilen ('CO-C4)-cic|oa1quilo (C3-C13), S-alquilen (CO-CA4)-arilo
(C6-C10), S-alquilen (CO-C4)-heterociclo (C3-C15), SO-alquilo (C1-C4), SO-alquilen
(C0-C4)-cicloalquilo (C3-C13), SO-alquilen (CO-C4)-arilo (C6-C10}, SO-alquilen (CO-
C4)-heterociclo (C3-C15), SO2-alquile (C1-C4), SO2-alquilen (C0-C4)-cicloalquilo (C3-
C13), SO2-alquilen (CO-C4)-arilc (C6-C10), SO2-alquilen {C0-C4)-heterociclo (C3-
C15), SO2-N(alquilen (C0-C4)-H)-alquilen (CO-C4)-arilo (C6-C10Q), SO2-N(alquilen (CO-
C4)-H)-alquilen (CO0-C4)-H, SO2-N(alquilen (C0-C4)-H)-aiquilen (CO0-C4)-cicloalquilo
(C3-C13), SO2-N(alquilen (C0-C4)-H)-alquilen (C0-C4)-heterociclo (C3-C15), donde el
anillo arilo o heterociclico es no sustituido o mono- o disustituide con F, Cl, Br, OH,
CF3, NO2, CN, OCF3, O-alquilo {C1-CB), alquilo {C1-C8), N(alquilen (C0-C4)-H)-
alquilen (C0-C4)-H;

N(alquilen (C0-C4)-H)-alquilen (C0-C4}-H, N(alquilen (C0-C4)-H)-alquilen (C0-C4)-

H)-cicloalquilo (C1-C8), N(alquien (C0-C4)-H)-alquilen (C0-C4)-arilo (C6-C12),

N(alquilen (C0-C4)-H)-alquilen (C0-C4)-heterociclo (C3-C15), N(alquilen (C0-C4)-H)-

CO-alquilen (CO-C4)-arilo (C6-C12), N(alquilen (C0-C4)-H)-CO-alquilo (CO-C4),

N(alquilen (C0-C4)-H)-CO-alquilen (C0-C4)-cicloalquilo (C3-C13), N{alquilen (CO-

C4)-H)-CO-alquilen (C0-C4)-heteraciclo (C3-C15), N(alquilen (C0-C4)-H)-CO-O-

alquilen (CO-C4)-arilo (C6-C12), N(alquilen (C0-C4)-H)-CO-O-alquilo (CO-C4),

N(alquilen (C0-C4)-H)-CO-O-alquilen (CO-C4)-cicloalquilo (C3-C13), N(algquilen {CO--
C4)-H)-CO-O—anuilen (CO-C4)-heterociclo (C3-C15), N(alquilen (CO0-C4)-H)-CO-

N(alquilen (C0-C4)-H)-alquilen (CO-C4)-arilo (C8-C12), N(alquilen (C0-C4)-H)-CO-

N(alquilen {C0-C4)-H)-alquilo (C0-C4), N(alguilen (C0-C4)-H)-CO-N(alquilen {(C0-C4)-

H)-alquilen {C0-C4)-cicloalquilo (C3-C13), N(alquilen (C0-C4)-H)-CO-N(alquilen (CO-

C4)-H)-alquilen (C0-C4)-heterociclo (C3-C15), en los que el anillo arilo o el anillo

heterociclico no esta sustituido o esta mono o disustituido con F, Cl, Br, |, OH, CF3,

NO2, CN, OCF3, O-alquilo (C1-C6), alquilo (C1-C6), N(alquilen (C0-C4)-H}-aiquilen

(C0-C4)-H, SO2-CH3, COOH, COO-alquilo (C1-C6), SF5, CONH2.
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Por el término cicloalquilo se entendera un ciclo hidrocarbonado saturado que
contiene entre 3 y 13 atomos de carbono en un anillo mono o biciclico condensado,
puente o espirociclico. Los ejemplos de residuos alquilo ciclicos cicloalquile (C3-C13)
son residuos cicloalquilo que contienen 3, 4, 5, 6, 7, 8, 9, 10, 11, 12 6 13 atomos de
carbono de anillo comao ciclopropilo, ciclobutilo, ciclopentilo, ciclohexilo, cicloheptilo,
ciclooctilo, ciclononilo, ciclodecilo, cicloundecilo o ciclododecilo. El término cicloalquilo
también incluye grupos biciclicos en los que cualquiera de los anillo cicloalquilo
anteriormente mencionados estad condensado a un anillo benceno, por ejemplo indano
y 1,2,3,4-tetrahidronaftaleno.

Par el término cicloalquenilo se ha de entender un ciclo hidrocarbonado
insaturado que contiene entre 3 y 8 atomos de carbono en un anillo mono ¢ biciclico,
condensado o en puente, en el que uno, dos o tres dobles enlaces no estan ubicados
dentro de un grupo alquilo ciclico de modo tal que resulte un sistema aromatico. Los
ejemplos de grupos cicloalquenilo son ciclopentenilo o ciclohexenilo, que pueden estar
unidos via cualguier atomo de carbono. El término cicloalquenilo también incluye
grupos biciclicos en los que cualguiera de los anillos cicloalquenilo anteriormente
mencionados esta condensado a un anillo bencene, por ejemplo 1,2-dihidronaftaleno,
1,4-dihidronaftaleno y 1H-indeno.

Si no se define lo contrario, cicloalquilo o cicloalguenilo no estan sustituidos 0
estan mono, di o trisustituidos independientemente unos de otros con grupos
adecuados tales como, por ejemplo: F, Cl, Br, I, CF3, NOZ, CN; COOH, alquilen CO-
0-(C0-C4)-arilo (C6-C10), CO-O-alquilo (C1-C4), CO-O-alquilen (C0O-C4)-cicloaiquilo
(C3-C13), CO-O-alquilen (CO-C4)-heteraciclo (C3-C15), CO-N(alquilen (CO-C4)-H)-
alquilen (C1-C6)-H, CO-N(aiquilen (C0-C4)-H)-cicloalquilo (C1-C6), CON(alquilen (CO-
C4)-H)-alquilen (C0-C4)-arilo (C6-C12), alquilen (C0-C4)-cicloalquilo {(C3-C6), alquilo
(C3-C6), alquenilo (C2-C86), alquinilo (C2-C6), alquilen (CO-C4)-arilo (C6-C10), aiquilen
(C0O-C4)-heterociclo (C3-C15), O-alquilo (C0-C6), alquilen (C0-C4)-O-alquilo {(C0-C4),
alquilen (C0-C4)-0O-alquilen (C0-C4)-cicloalquilo (C3-C13), alquilen (C0-C4)-O-alquilen
(CO-C4)-zrilo {C6-C10), alquilen (CO-C4)-O-alquilen (CO-C4)-heterociclo (C3-C15), O-
CO-0O-alquilen (C0-C4) -arilo (C6-C10), O-CO-O-alguilo (C1-C4), O-CO-O-alquilen
(CO-C4)-cicloalquilo (C3-C13), O-CO-0O-alquilen (CO-C4)-heterocicio (C3-C15), O-CO-
N(alquilen (C0-C4)-H)-alquilen (C0-C4)-arilo (C6-C10), O-CO-N(alquilen (CO-C4)-H)-
alguilen (C0-C4)-H, O-CO-N(alquilen (C0-C4)-H)-alquilen (C0-C4)- cicloalquilo (C3-
C13), O-CO-N(alquilen (CO-C4)-H)-alquilen {CO0-C4)-heterocicio (C3-C15), S-alquilo
(C1-C4), S-alquilen (CO-C4)-cicloalquilo (C3-C13), S-alquilen (C0-C4)-arilo (C6-C10),
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S-alquilen (CO0-C4)-heterociclo (C3-C15), SO-alquile (C1-C4), SO-alquilen (C0-C4)-
cicloalquilo (C3-C13), SO-alquilen (CO-C4)-arilo (C6-C10), SO-alquilen (C0-C4)-
heterociclo (C3-C15), SO2Z-alquilo (C1-C4), SO2-alquilen (C0-C4)-cicloalquilo {C3-
C13), 802-alquilen (C0-C4)-arilo (CB-C10), SO2-alquilen (CO-C4)-heteraciclo (C3-
C15), SO2-N(alquilen (C0-C4)-H)-alquilen (C0-C4)-arilo (C6-C10), SO2-N(alquilen (CO-
C4)-H)-alquilen (C0-C4)-H, SO2-N(alquilen (C0-C4)-H)-alquilen (C0-C4)-cicloalquilo
(C3-C13), SO2-N(alquilen (C0-C4)-H)-alquilen (C0-C4)-heterociclo {C3-C15), en los
que el anillo arlo o el anillo heterociclicc no esta sustituido o estd mono o disustituido
con F, Cl, Br, OH, CF3, NO2, CN, OCF3, O-alquilo (C1-C8), alquilo (C1-C86), N(alquilen
(C0-C4)-H)-alquilen (CO-C4)-H,;

N(alquilen (C0-C4)-H)-alquilen (C0-C4)-H, N(alquilen (C0-C4)-H)-alquilen {C0-C4)-
H)-cicloalquilo (C1-C6), N{(alquilen (CO0-C4)-H)-alquilen (C0-C4)-arilo (C6-C12),
N(alquilen (C0-C4)-H)-alquilen (CO-C4)-heterociclo (C3-C15), N(alquilen (C0-C4)-H)-
CO-alquilen (CO-C4)-arilo (C6-C12), N(alquilen (C0-C4)-H)-CO-alquilo (C0-C4),
N(alquilen (C0-C4)-H)-CO-alquilen (C0-C4)-cicloalquilo (C3-C13), N(alquilen (CO-
C4)-H)-CO-alquilen (CO0-C4)-heterociclo (C3-C15), N(alquilen (C0-C4)-H)-CO-O-
alquilen (CQ-C4)-arilo (C6-C12), N(alquilen (C0-C4)-H)-CO-O-alquilo (C0-C4),
N(alquilen (C0-C4)-H)-CO-O-alquilen (C0-C4)-cicloalquilo (C3-C13), N(alquilen (CO-
C4)-H)-CO-O-alquilen * (C0-C4)-heterociclo (C3-C15), N(alquilen (C0-C4)-H)-CO-
N(alquilen (C0-C4)-H)-alquilen {C0-C4)-arilo (C6-C12), N(alquilen (C0-C4)-H)-CO-
N(alquilen (C0-C4)-H)-alquilo (C0-C4), N(alquilen (C0-C4)-H)-CO-N{alguilen (C0-C4)-
H)-alquilen {C0-C4)-ciclealquilo (C3-C13), N(alquilen (C0-C4)-H)-CO-N(alquilen (CO-
C4)-H)-alquilen (CO-C4)—heterdcicIo (C3-C15), en los que el anillo heterociclico o arilo
no estd sustituido o esta mono o disustituido con F, CI, Br, |, OH, CF3, NO2, CN,
OCF3, O-alquilo (C1-CB), alquilo (C1-C6), N(alguilen (C0-C4)-H)-alquilen (C0-C4)-
H,502-CH3, COOH, COO-alquilo (C1-C8), SF5, CONH2.

Por el término “arilo® se entiende un anillo hidrocarbonado aromatico que
contiene entre 6 y 14 atomos de carbono en un anillo mono o biciclico. Los ejemplos
de anillos arilo (C6-C14) son fenilo, naftilo, por ejemplo, 1-naftilo y 2-naftiio, bifenililo,
por ejemplo 2-bifenililo, 3-bifenililo y 4-bifenililo, antrilo o fluorenilo. Los anillos bifenililo,
anilto naftilo y, en particular, anillo fenilo son también formas de realizacion del anillo
arilo.

Por el término heterociclo se entiende anillos hidrocarbonados saturados
(heteracicloalquilo), parcialmente insaturados (heterocicloalquenilo) o insaturados

(hetercarilo) que contienen entre 3 y 15 atomos de carbano en un anillo mono o
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biciclico, condensado, en puente o espiro &n donde 1 a 5 atomos de carbono de los 3
a 15 atomos de carbono de anillo se resmplazan con hetergaformnos tales como
nitrégeno, oxigeno o azufre en log que ademds los heteroatemos pueden ser
oxidados, por ejiempls N=0O, 3=0, 802. Los ejemplos de heteraciclos son acridinilo,
azaindol {1H-pirrclopiridinile}, azabencimidazolilo, azaespirodecanilo. azepinilo,
azetidinilo,  aziridinilo, ~ bencimidazolilo,  benzofuranilo,  dihidrobenzefuranile,
benzatiofuranilo,  benzotiofenilo, benzoxazeolilo, benztiazolic, bhenzirazolile,
benzietrazolilo, bencisoxazolile, benzisotiazolile, carbazolile, 4aH-carbazolilo,
carbolinfio, cromanilo. cromenile, cinelinilo, decahidroquinelinilo, 4,5-dihidrooxazalinilo,
dioxazaolilo, dioxazinilo, 1,3-dioxolanflo, 1,3-dioxolenilo, 3, 3-dioxo[1,3,4]oxatiazinile, 6H-
1,5.2-ditiazinilo, dihidrofuro[2,3-b]-tetrahidrofuranile, furanilo, furazanilo, imidazolidinila,
imidazolinilo, imidazolilo, 1H-indazolilo, indelinilo, indolizinilo, indalilo, 3H-indolilo,
isobenzofuranile, isocromanile, iscindazolilo, isoindalinilo, - isaindolile, iseguinolinilo

(bencimidazalilo}, isotiazolile, isotiazolidinile, isatiazolinilo, isoxazolilo, isoxazolindo,

- isaxazalidinilo, Zisoxazalinilo, - cetopiperazinilo, moifolinile, nafiiridinilo,

octahidroiscquinolinilo, oxadiazolile, 1,2,3-oxadiazelilo, " 1,2 4-oxadiazolila, 1,2,5-
oxadiazolilo, 1,3 4-oxadiazolilo, 1,2-oxa-tiepanilo, 1,2-oxaticlanilo, 14-oxazepanilo,
1 4-oxazepinilo, 1,2-oxazinilo, 1,3-oxazinito, 1.4-oxazinilo, oxazolidinilo, oxazolinio,
gxazolilo, ocxetanile, oxocanilo, fenantr_idfniln,. fenantrolinilo, fenazinile, fenotiazinilo,
fenoxatiinile, fenoxazinilo, ftalazinilo, piperazinilo, piperidinilo, pteridinilo, purinilo,
piranilo, pirazinilo, pirazolidinilo, pirazalinilo, pirazelilo, piridazinilo, piridogxazolilo,
piridoimidazolile, piridotiazalile, piridinile, piridilo, pinmidinite, pirrelidinilo, pirrelidinonilo,
pirrglinilo, 2H-pirmolile, pirralile, quinazolinile, gquinelinile, 4H-quinclizinilo, quinoxalinilo,
quinuclidiniln, tetrahidrofuranilo, tetrahidreisoguinolinila, tetrahidroquinalinilo,
tetrahidrofuranilo, tetrahidropiranila, tetrahidropindinile, tetrahidrotiofenilo, tetrazinilo,
tetrazoliio, 6H—1r2.5~tiadiazinila.'1,2,3-tiadiazorild. 1,2 4-fiadiazoliio, 1,2 5-tiadiazolilo,

_ 1,3 4-tiadiazelilp, tiantrenilo, 1,2-tiazinilo, 1,3-ttazinilo, 1,4-azinilo, 1,3-tiazolilo,

tiazoliio, tiazolidimile, tiazolinile, tienilo, tietanilo, tienotiazolilo, fiencoxazolile,
tierngimidazolile, tiomorfelinilo, ticfenolilo, tiofenilo, liopiranilo, 1.2 3-triaziniie, 1,2,4-
triazinilo, 1,3,5-triazinilo, 1,2 3-trazolile, 1.2, 3triazalilo, 1,2 4-triazalilo, 1,2,5-trizzolilo,
1,3 44riazalilo ¥ xantenilo.

Las anillos heterociclicos no estan sustituides o estdn mong, di o tAsustituidos
con grupos adecuados tales como, por gjemplo: F, Cl, Br, I, CF3, NO2, CN, COQH,
CO-O-alquilenc (CO-C4)-arile (CH-C10), CO-O-alquilo’ (C1-C4), CO-O-alquileno {CO-
C4)-cicloalquilo  {C3-C13), CO-O-alquilenc (CO-Cd)-heterociclo  {C3-C15), CO-
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N{alquileno {CO-C4}-H)-alquilena (C1-C6}-H, CO-N(alguileno (CD-M}—H)-ciclnalquin
(C1-G8), CON(alquileno (CO-C4)-H)-alquileno (CO-C4)-arilo (CB-C12), alquileno (CO-
Cdj-cicloalguilo (C3-C8), alguile (C2-Cg), alguenile (C2-CB), alquiniio (C2-C6},
arquileno'{CO—{;djvarilﬂ (C6-C10), alquileno {CO-C4}-heterociclo (C3-C15), C-alquilo
(C0-C8), alquileno (C0-C4)-O-alquile (CO-C4), alguilene (CO-C4)-C-alguilleno (CO-C4)-
cicloalguilo (G3-C13), alguilenc (CO-C4}-Q-alquifeno (CO-Cd)-arilo {CB-C10), alquileno
(CO-C43-O-alguilena (CO-C4d)-heterociclo (C3-C15), O-CO-O-aiquileno (CG-C4)-arilo
({CB-C10), O-CO-O-alguilo {C1-C4), O-CO-O-alquilens (C0-C4)-cicloalquilo {C3-C13),
O-CO-O-alquilena  {CO-C4)-heterociclo. (C3-C15), O-CO-N{alquilene (CO-C4)-H)-
alquilene (CO-C4-arilo (CB-C10), O-CO-N{alquileno (C0-C4)-H)-alquilenc {C0-C4)-H,
O-CO-N(alquileno . {CQ-C4)-H}-alquilens  (CO-C4)-cicloalquile  (C3-C13), 0-CO-
N{alquilena (CO-C4)-H)-alquileno (CO-Cd)-heterociclo (G3-C15), S-alquils (C1-C4). S-
alquileno  {CO-C4)-cicloalquila (G3-C13), S-alguilene (CO-Cd-ario (C8-C10), S-
alquileno [CO-C4)-heterociclo (C3-C15), SO-alquilo (C1-C4), S-O-alquilenu {CO-C4)-
cicloalquifo (C3-C13), SOC-alquilenc (CO-C4)-arilo (CB-C10), SC-alguilens (C0-Cd)-
heterociclo {C3-C15), S02-alguile {C1-C4), S02-alquileno (C&C#}-ciclnalquilo'{oa—
C13), SC2-alquileno (GO—C#)-arilo-{CS-GM), 502-alquileno {G0-C4)-heterociclo (C3-
c13), Soan{a.Iqufleno'(CGHC4)-H}—anuiIenu {CDLC-#)rariia {CB-C10), SO2-N(alguileno
(C0-C4)-H}-alquileno  {CO-C4)-H, S502-N(alquileno {CO0-C4)-H)-alquileno  (C0O-C4)-
cicloalguilo (C3-C13), 502-N(alquileno {CO-C4)-Hi-alquileno (CU-CAI}-he-tErocjclo {C3-
C15), en los que el aniilc zrilo o el anille heterociclica esta sin sustituir o meno o
disustitiido con F., Cl, Br, OH, CF3, NO2, CN, OCF3, O-alquils (C1-C8), alquila
(C1-C6), N{alquitenc (CO-C4)-H)-alguileno (CO-C4)-H;

Nialquilen {C0-C4)-H)-alguilen {CO-C4)-H, N{alquilen {(CO-C4)-H)-alquilen {C0-C4)-H)-
cicloalguila {C1-C8), N(alquilen {CG-C4)-H}-alquilen (C0-C4)-arilo {CE-C12), Nialquilen
(CO-C4)-H}-alguilen {CO-C4}-heterociclo (C3-C15), N(alquilen (€0-C4)-H)-CO-alquilen
(CO-Cd)-arilo (CE-C12), N(alquilen {CO-C4)-H}-CO-alguilo (CO-C4), N{alguilen {£0-C4)-
H)-CO-algilen (CO-C4)-cicloalquila {C3-C13), Nialquilen (CO-C4)-H)-CO-alquilen {(GO-
C4)-heterocicie {C3-C18), Nialquien (CO-C4)-H}-CO-G-alguilen {C0-C4)-arilo (CH-
C12), N{alquilen {CO-C4}-H)-CO-C-alquilo (CO-C4), N{alquilen {C0-C4)-H)-CO-O-
alquilen {CD-Ca)-cicloalquilo {C3-C13), Nalguilen {CC-C4)-H)-CO-C-alguilen (GO-C4)-
heterociclo (C3-C15), N(alguilen (C0-C4)-H)-CO-N{alquilen (C0-C4}-H)-alquilen {CO-
C4)-arilo {CE6-C12), N{alquilen {CO-C4)-H)-CO-N(alquilen (CO-C4)-H)-alquilo {CO-C4),

Mialquilen {CO-C4)-H}-CO-N{alquilen (CO-C4)-H-alguilen (CO-C4)-cicioalquils (C3--

C13), N(.alqu'ilen (C‘D—Cd}-H)—CD—N(afquilen (CO-C4)-Hy-algquilen (CO-C4)-heteraciclo
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{C3-C15), en los que el anilio heterociclico o arilo no estd sustituide o esth mono o
disustituido con F, Cl, Br, |, OH, CFS, NQ2, CN, OCF3, C-alquilo (C1-CB), alquilo {C1-
G8), N{alguilen {CO—CJ‘-I}I—H}-aEquiI'en {CO-C4)-H,S0Q2-CH3, COOH, COO-alyuily (C1-
CB), SF5, CONH2.

La expresién “RS y R, junto con el 4tomo de nitrégeno al que estan unidos (¥
= N(R6}), pueden formar un hetercciclo {C3-CH) que por gjempla puéde contener
adicionalmente 1 a 3 hetero&tomos” se refiere a estructuras de heterociclos que
pueden derivar: de compuestos tales como por ejemplo pirolidina, morfolina,
tiomorﬁ:liﬁa. pipendina, pl'per-azina, azetiding, Z,S—dihiar_n-'lH-isoindol, piperazin-2-ona,
azetidina, isgindoling, 2,5-d]azabiciclc[2.2.1]hepfann, 1-6xido de tiomorfolina, 1,‘1—
didxide de tiomorfalina, pipendin-d-ona, - piperidin-3-ona, - homaopgipearidina,
homopiperazina, hamomorfoling, 2,3,6,7-tetrahidre-(1H}-1 ,4-diazepin—5{4H}-una,
4-oxazolidina, azetidin-3-ona, tiazolidina, 1-8xide de ‘tiazolidina, 1,1-diéxido de
tiazolidina, 4-imidazofidinona, S,S,?,B-tetrahidrn—ﬁr2.4§tn‘azc-lo[4_,S-a]pirazina? 1,4-
diazabiciclo[4.3.0]nonana, 2.aza-5-oxabiciclo[2.2. 1]heptana, 2-0xa-5-
azabiciclo[Z 2 1]heptano, diazabicic_ia[?I.4.D]decano, 4,56, 7-tetrahidrotienaf3,2-
clpiridina, 4 5 6 7-tetrahidro-1 H-imid-azclid‘5-c]—piridina, - 456, 7-tetrahidro-1H-
pirazolo{4, 3-clpiriding, 3,8—diaza-bfticlo[3.2.1}0r:tar15, Oﬁtahidrﬂ-pirr0|0'[3,-4—1:]pil'l'0|, 2,5-
diazablciclo[2. 2. 2Joctano, . 4-espira-[3-(N-metil-2-pirrclidinona))-piperidina,  2,8-diaza-
espiro[9.5/undecano, 2.7-diaza-espiro{4 4]nonanoc, 3,8-diaza-espire[5 Slundecano, 2.6-
diaza-espiro[4.5idecano, 2 7-diaza-espira|3.5]ncnano, 2, 9-diaza-espiro[5. Slundecano,
2, 7-diaza-gspirafd.Sldecane, 1-oxa-4,9-diaza-espiro[b.5]undecano, 1-oxa-4,8-diaza-
espirg(5.5undecans. '

El término “R2 y R3 junto con las 4tomos de C a los que estéan unidos
forman un anillo arilo (C6-C10) o heteroarilo {C5-C10)

se refiere a estructuras de anillos arcmaticos biciclicos o heterparilo que comprenden
de 10 a 14 atomos en &l anillo (arile) ¢ de 9 a 14 atomas en el anillo {(heteroarila) &n

total.
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La expresién “residuo oxo" u "=0" se refiere a residuos tales corﬁu_r:arbunilo{—
CO-), nitroso {-N=0}, sulfinilo {-SO-} o sulfoniio (-S04},

Halégeno es flaor, cloro, bromao o yado,

Los aiomos de carbono opticamente activos presentes en los compuestos de la
formula | pueden, independientamente unos de otros, tener configuracion R o
configuracion 8. Los compuestos de formuia | pueden estar presentes en forma de
enantibmeras puros o diassteresisdmeros purcs o en forma de mezclas de
enantidmeros wfo diaeslerecisdbmeros, por ejiemplo, en forma de racematos. La
presente invercion se refiere a enantidmeros puros y a mezclas de enantic’mmerﬁa asi
come a diacsterenisdmeros puros y a mezclas de diaesterccisémeros. La invencidn
comprende mezclas de dos o mas de dos esterecisomerss de la formula | y
comprende todas [as relaciones de los estereoisdmeros en las mezclas. En el caso en
el que los compuastas de formula | puedan estar prasentes en forma de isdmeres E o
isgmeros Z {0 isOmeres ¢is o isémeros trans) la invencion se refiere tante & isomeres E
pUros COMo 2 isomeros Z puros como a mezclas E/Z en todas las proporciones. La
invencion camprende tambign todas las formas tautomeras de los compuestos de la
farmula L. N '

Los diaesteredmeros, que incluyen isémerns E/Z, se pueden separar en
isomeros individuales, por ejemplo, por cromatografia. Los racematos pueden
separarse en los dos enantidomeras por 103 metodos habituales, por ejemplo por
cromatoqrafia en fases quirales o por resolucion, por ejémp!o, por cristalizacién de

- sales diaestersomeéricas obtenidas ¢on Acidos o bases Opticamente actives. Los

compuestos esterecguimicamenrte uniformes de la formula | también se pueden
obtenar empleando materiales de partida esterecquimicamente unifarmes ¢ usando
reacciones esterecselectivas. _
| Los compuestos de la farmula | pueden existir en forma de sus racematos,
mezdolas | racémicas, enantiomeros purcs, diaesterscisdomeros y mezclas de
diaes-tereoisc'}ﬁ'lems asi como en sug formas tautdmeras. La presente Invencion abarca
todas esas fommas isdmeras y tautdmeras de los compuestos de férmula | Esas
formas isémeras se pueden obtener por métedas conacidos aungue no se describan
especificamente en algunos casos. |

Debido a que su sclubilidad en agua es mayor que la de los compuestos
iniciales @ basicos, las sales fammacéuticamente aceptables son particulammente
adecuadas para aplicaciones médicas. Estas sales deben tener un anidn o catidn
farmacéuticamenta aceptable. Las sales de adicidn de Zcido farmacéuticamente

He
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aceptables de los compuestos de la invencion adecuadas son sales de acidos
inarganicos tales como acido clorhidrico, bromhidrico, fosférico, metafosférico, nitrico y
acido sulfurico, y de acidos organicos tales como, por ejempto, acido acético,
bencensulfonico, benzoico, citrico, etanosulfonico, fumdérico, glucdnico, glicélico,
isotidnico, factico, lactobidnico, maleico, malico, metansulfénico, succinico, p-
toluensulfénico y acido tartarico. Las sales basicas farmacéuticamente aceptables
adecuadas son sales de amonio, sales de metales alcalinos (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), dietanolamina,
lisina o etilendiamina.

Las sales con un anién farmacéuticamente inaceptable, tal como, por ejemplo,
el trifluoroacetato, pertenecen igualmente al marco de esta invencién como productos
intermedios utiles para la preparacién o purificacion de sales farmacéuticamente
aceptables y/o para ser empleadas en aplicaciones na terapéuticas, por ejemplo en
aplicaciones in vitro.

La expresion “derivado fisiolégicamente funcional® utilizada en la presente
memoria se refiere a cualquier derivado fisioldgicamente tolerado de un compuesto de
la formula | de la invencién, por ejemplo un éster, que tras la administracién a un
mamifero tal como por ejemplo un ser humano, es capaz de formar (directa o
indirectamente) un compuesto de la formula | ¢ su metabolito activo.

Los derivados fisiolégicamente -funcionales también incluyen profarmacos de
los compuestos de la invencién, como lo describen, por ejemplo, H. Okada et al., en
Chem. Pharm. Bull.1994, 42, 57-61. Dichos profarmacos se pueden metabalizar in vivo
a un compuesto de [a invencion. Estos profarmacos pueden ser ellos mismos activos o
no serlo.

Los compuestos de la invencign también pueden existir en diferentes formas
polimérficas, por ejemplo, como formas polimérficas cristalinas y amorfas. Todas las
formas polimérficas de los compﬁgstos de la invencién pertenecen al marco de la
invencién y son un aspecto adicional de la invencion.

Todas las referencias al "compuesto o0 compuestos de la férmula " en lo
sucesivo se refieren al compuesto o a los compuesios de la formula | tal como han
sido descritos anteriormente, y a sus sales, solvatos y derivados fisiolégicamente
funcionales tal como se describe en esta memoria.

Uso

Esta invencién se refiere ademas al uso de compuestos de férmula | y sus

Itq
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composiciones farmacéuticas como ligandos de PPAR. Los ligandos de PPAR de la
invencién son adecuados como moduladores de la actividad de PPAR.

Los receptores activados por el proliferador de peroxisomas (PPAR) son
factores de transcripcion 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: Moteojima K., Cell Struct. Funct., 1993,
18(5), 267-77).

En seres humanos, el PPAR-gamma existe en tres variantes, PPAR-gammat,
gammaz2 y gamma3, que son el resultado del uso alternativo de promotores y diferente
religacion de ARNm. Los diferentes PPAR tienen distintas distribuciones tisulares y
modutan diferentes funciones fisioldgicas. Los PPAR tienen un papel principal en
diferentes aspectos de la regulacién de un gran nimero de genes, y los productos de
dichos genes estan implicados de forn*ia crucial directa o indirectamente en el

metabolismo de lipidos e hidratos de carbono. Asi, por ejemplo, el receptor PPAR-alfa

. tiene un papel importante en la regulacién del catabolismo de Acidos grasos o del

metabolismo de lipoproteinas en el higado, mientras que el PPAR-gamma esta
implicado de forma crucial, por ejemplo, en la regulacién de la diferenciacion de
células adiposas. Sin embargo, ademas, los PPAR también estdn implicados en la
regulacion de muchos otros procesos fisioldgicos, 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 acidos grasos y compuestos sintéticos en diferentes grados. Para
revisiones relevantes sobre las funciones, efectos fisiolégicos y fisiopatologia, véanse:
Berger, J. et al., Annu. Rev. Med., 2002, 53, 409-435; Wilson, T. et al.,, J. Med. Chem.,
2000, 43(4), 527-550; Kiiewer, 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 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
fisiologicas del PPAR-delta han sido un enigma. El primer papel farmacologico
propuesto para e! PPAR-delta, ha sido la regulacién de la homeostasis del colesterol.

Se mostrd que el ligando de PPAR-delta en cierta medida selectivo L-165041
eleva el colesterol del plasma en un modelo de anima! diabético (Berger J. et al., J.
Biol. Chem., 1999, 274, 6718-6725; Leibowitz M.D. et al., FEBS Lett,, 2000, 473(3),
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333-336). En monos rhesus abesos y resistentes a la insulina, el potente y selectivo
ligando de PPAR-delta GW501516 aumenta el colesterol HDL y disminuye los niveles
de colesterol LDL, triglicérides e insulina en el plasma (Oliver, W. et al., Proc. Nati.
Acad. Sci., 2001, 98, 5306-5361). El 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 actua de forma
similar en ensayos clinicos de dos semanas en voluntanios sanos (Shimokawa, T. et al,
Drug Dev. Res, 1996, 38, 86-92).

Las publicaciones mas recientes subrayén 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. Acté, 2003, 1633, 43-50; Dressel, L.
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 de! metabolismo de lipidos,
glucosa y colesterol, se sabe que el PPAR-delta tiene un papel en el desarrollo,
implantacién y formacién o6sea embrionarios (Lim, H. and Dey, S$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 ai., J. Biol. Chem., 2000, 275(11), 8126-32).
Numerosas publicaciones demuestran.que el PPAR-delta provoca la proliferacion y
diferenciacién de los queratinocitos, lo cual indica su papel en trastornos de la piel y

curacién de heridas (Di-Poi, N, et al,, J. Steroid. Biochem. Mol. Bicl., 2003, 85(2-5),

257-65; Tan, N.S. et al.,, Am. J. Clin. Dermatol., 2003,4(8), 523-30; Wahli, W., Swiss
Med Wkly., 2002, 132(7-8),83-31).

Parece que el PPAR-delta es expresado significativamente en el SNC; sin-

embargo sigue sin descubrirse fa mayor parte de su funcién en éste. Sin embargo,
tiene un interés particular el descubrimiento de que el PPAR-delta era expresado en
oligodendrocitos de roedores, las principales células produétoras de lipidos del SNC
(J. Granneman, et al., J. Neurosci. Res., 1998, 51, 563-573). Ademas, también se
encontré que un agonista selective del PPAR-delta aumentaba significativamente la
expresion génica de mielina oligodendroglial y el diametro de la vaina de mielina en
cultivos de raténA(I. Saluja et al., Glia, 2001, 33, 194-204). Por lo tanto,'los activadores
del PPAR-delta se pueden usar para el tratamiento de enfermedades de

desmielinizacién y dismielinizacién. Se puede demostrar el uso de agonistas delta del

1Z|
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receptor activado por el proliferador de peroxisoma para el tratamiento de MS y ofras
enfermedades de desmielinizacion tal como se describe en la publicacidn
WO02005/097088.

Los estados de desmielinizacién se ponen de manifiesio por la pérdida de
mielina, las mdltiples capas densas de lipidos y proteina que cubren muchas fibras
nerviosas. Estas capas son proporcionadas por la oligodendroglia en el sistema
nervioso central (SNC), y las células Schwann en el sistema nervicso periférico (SNP).
En pacientes con estados de desmielinizacion, la desmielinizacion puede ser
ireversible; nomalmente va acompafada o seguida de degeneracion axonal, y a
menudo ‘de degeneracidon celular. La desmielinizacion se puede producir como
resultado de dafo neuronal o dafio a la propia mielina, sea debido a respuestas
inmunitarias aberrantes, lesion local, isquemia, trastornos metabdlicos, agentes
téxicos, o infecciones viricas (Prineas and McDonald, Demyelinating Diseases. In
Greenfield's Neuropathology, 6.sup.th ed. (Edward Arnold: New York, 1597) 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 desmielinizacion central (desmielinizacién del SNC) se produce en

diferentes estados, a menudo de etiologia indeterminada, que se han conocido como

1t

las enfermedades de desmielinizaciéon primarias. De éstas, la esclerosis muitiple (EM) .

es la mas extendida. -Otras enfermedades de desmielinizacion primarias incluyen
adrenoleucodistrofia (ALD), adrenomieloneuropatia, mielopatia vacuolar ascciada al
SIDA, mielopatia asociada a HTLV, atrofia Optica hereditaria de Lebe,
leucoencefalopatia multifocal progresiva (LMP), panencefalitis esclerosante subaguda,
sindrome de Guillian-Barre y paraparesia espastica tropical. Ademas, hay estados
agudos en los gue se puede producir la desmielinizacidon en el SNC, p. ej., en la
encefalomielitis diseminada aguda (EMDA) y encefalitis virica aguda. Ademas, la
mielitis transversa aguda, que es un sindrome en el que una transeccion aguda de la
médula espinal de causa desconocida afecta tanto a la materia gris como a la blanca
en uno o0 mas segmentos toracicos adyacentes, puede dar como resultado la
desmielinizacién. También, los trastornos en los que las células gliales formadoras de
mielina son dafadas, incluyendo lesiones de la médula espinal, neuropatias y lesién
nerviosa.

La presente invencién se refiere a compuestos de férmula | adecuados para
modular 'a actividad de los PPAR, especialmente la actividad de los PPAR-delta y
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PPAR-alfa. Dependiendo del perfil de modulacion, los compuestos de formula | son
adecuados para el tratamiento, control y profilaxis de las indicaciones descritas en lo
sucesivo, ¥ para una serie de aplicaciones farmacéuticas diferentes relacionadas con
éstas (véanse, 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, Pharmacological Research,
44(5), 345-52, Kersten, S. et al., Nature, 2000, 405, 421-424; Torra, L.P. et al., Curr
Opin Lipidol, 2001,12, 245-254).

Los compuestos de este tipo son paricularmente adecuados para el
tratamiento y/o prevencion de:
1. - Trastornos del metabolismo de Acidos grasos y trastornos de uso de la glucosa.
- Trastornos en los que esta implicada la resistencia a la insulina
2, Diabetes mellitus, especialmente la diabetes de tipo 2, incluyendo la
prevencidon de las secuelas asociédas con ésta. Son aspectos particulares

relacionados con ésta:

~ - hiperglucemia,

- mejora de Ia resistencia a la insulina,

- mejora de la tolerancia a la glucosa

- proteccion de las células R pancreaticas

- prevencidn de trastornos macro y microvasculares

3. Dislipidemias y sus secuelas tales como, por ejemplo, aterosclerosis, enfermedad
cardiaca coronaria, trastomos cerebrovasculares etc., especialmente (pero sin
limitarse a éstos) aquellos caracterizados por unoc 0 mas de los siguientes factores:

- altas concentraciones de triglicéridos en e! plasma, altas concentraciones de
triglicéridos en el plasma posprandial,

- bajas concentraciones de colesterol HDL

- bajas concentraciones de lipoproteina ApoA

- altas concentraciones de colesterol LOL

- particulas de colesterol LDL de baja densidad

- altas concentraciones de lipoproteina ApoB

4. Diversos trastornos diferentes que se pueden asociar con el sindrome metabdlico,
tales como:

- obesidad (exceso de peso), incluyendo obesidad central

- trombosis, estados hipercoaguiables y protrombéticos (arterial y venoso)

- hipertensién artenial
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- insuficiencia cardiaca, tal como por ejemplo (pero no limitada a estos), después de
infarto de miocardio, enfermedad cardiaca hipertensiva o cardiomiopatia

5. Trastornos o estados en los'que estan implicadas reacciones inflamatorias:
-aterosclerosis, tal como, por ejemplo (pero sin limitarse a estas), esclerosis

coronaria incluyendo angina de pecho o infarto de miocardio, ictus

- reestenosis o reoclusién vascular

- enfermedades inflamatorias del intestino cronicas, por ejemplo, enfermedad de Crohn
y colitis ulcerativa

- asma

- lupus eritematoso (LE) o trastornos reumaticos inflamatorios tales como, por

eiemplo, artritis reumatoide

- otros trastornos inflamatorios

8.Trastornos del ciclo celular o de procesos de diferenciacién celular

- tumores de células adiposas '

- carcinomas lipomatesos tales como, por ejemplo, liposarcomas

- tumores solidos y neoplasmas tales como, por ejemplo (pero no limitados a estos),
carcinomas del tubo digestivo, del higado, de las vias biliares y del pancreas, tumores
endocrinos, carcinomas de los pulmones, de los rifiones y de las vias urinarias, del
aparato genital, carcinomas prostaticos, etc.

- trastornes mieloproliferativos agudos y cronicos y linfomas

- angiogénesis '

7. Trastoernos de desmielinizacién y otros neurodegenerativos de los sistemas '
nerviosos central y periférico que incluyen:
- enfermedad de Alzheimer

- esclerosis multiple

- enfermedad de Parkinson

- adrenoleucodistrofia (ALD)

- adrenomieloneuropatia

.- mielopatia vacuolar asociada con el SIDA

- mielopatia asociada con HTLV

- atrofia optica hereditaria de Leber

- leucoencefalopatia multifocal progresiva (LMP)
- panencefalitis esclerosante subaguda

- sindrome de Guillian-Barre

- paraparesia espastica tropical
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- encefalomielitis diseminada aguda(EMDA)
- encefalitis virica aguda
- mielitis transversa aguda
- trauma de la médula espinal y cerebral
5 - enfermedad de Charcot-Marie-Tooth
8. Trastornos de la piel y/o trastomos de los procesos de curacion de heridas:
- dermatosis ertematoescamosas, tales como, por gjemplo, psoriasis
- acne vulgar
- otros trastornos de la piel y estados dermmatolégicos que son modulados por el PPAR
10 - eczemas y neurodermatitis
- dermatitis tales como, por ejemplo, dermatitis seborreica o fotodermatitis
- queratitis y queratosis, tales como ﬁor ejemplo, queratosis seborreica, queratosis
senil, queratosis actinica, queratosis fotoinducida o queratosis folicular
- queloides y profilaxis queloide
15 - verrugas, entre ellas condilotoma o condilotoma acuminata
- infecciones por el virus del papiloma humano (VPH) tales como, por ejemplo,
papilomatosis venéreas, verrugas viricas, tafés como, por ejemplo, molusco
contagiaso, leucoplasia '
- dermatosis papular, por gjemplo, liquen plano
20 - cancer de piel tales comoe, por ejemplo, carcinomas de células basales, melanomas o
linfomas cutaneos de células T
- tumores epidérmicos benignos localizados tales como, por ejemplo, queratoderma,
nevo epidérmico
- sabafiones
25 - curacién de heridas
9. Otros trastornos
- hipenrtension arterial
- pancreatitis
- sindrome X
30 - sindrome del ovario poiiquistico (SOP)
-asma
- artrosis
- lupus eritematoso (LE) o trastornos reumaticos inflamatorios, tales como, por
sjemplo, artritis reumatoide |

35 - vasculitis
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- sindrome de Wasting (caquexia)
- gota
- sindrome de isquemia/reperfusion
- sindrome de dificultad respiratoria agudo (SDRA)

Formulaciones

La cantidad de un compueste de formula | necesaria para lograr el efecto
biolégico deseado, depende de una serie de factores, por ejemplo, del compuesto
especifico elegido, del empleo pretendido, del modo de administracion y del estado
clinico del paciente. Generalmente la dosis diaria esta en el intervalo 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 desis 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 infusion de 10 ng a 100 ng por kilegramo y por minuto. Las disoluciones 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 de! principio activo. Por lo tanto, las ampollas para inyectables
pueden contener, por ejemplo, de 1 mg a 100 mg, y 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 las enfermedades anteriormente mencionadas, los
compuestos de fébrmula | se pueden usar como el compuesto propiamente dicho, pero
preferiblemente se usan en la forma de una composicién farmacéutica con un vehiculo
aceptable. Por supuesto, el vehiculo debe ser aceptable, en el sentido de ser
compatible con los otros ingredientes de la composicién, y nc ser dafiine para la salud
del paciente. El vehiculo puede ser un sélido o un liquido, o ambos, y preferiblemente
se formula con el compuesto en forma de una dosis unica, por ejemplo, en forma de
un camprimido, que puede contener de 0,05% a 95% en peso de principio activo. Del
mismo modo, puede haber presentes otras sustancias farmacéuticamente activas,
incluyendo otros compuestos de la formula |. Las composiciones farmacéuticas de la
invencién se pueden preparar por uno de los metodos farmacéuticos conocidos, que
esencialmente consisten en mezciar los ingredientes con vehiculos y/o excipientes
farmacolégicamente aceptables.

Las composiciones farmacéuticas de la invencién son las adecuadas para la
administracién oral, rectal, topica, peroral (por ejemplo, sublingual) y parenteral (por

ejemplo, subcutanea, intramuscular, intradérmica o intravenosa), aunque la via de
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administracion mas adecuada depende en cada caso individual de la naturaleza y
gravedad del trastorno que se va a tratar, y de la naturaleza del compuesto de férmula
| 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 a jugo gastrico. Revestimientos adecuados
resistentes al jugo gastrico comprenden acetato-ftalato de celulosa, poli(acetato-ftalate
de vinilo), ftalata de hidroxipropilmetil-celulosa y polimeros anidnicos de acido
metacrilico y metacrilato 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 I; en forma de polvos o granulos, en forma
de disolucién o suspensién en un liquido acuoso © no acuoso; o en forma de una
emulsion 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 principio 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 principio activo con un vehiculo
quui»do y/o solido finamente dividido, después de lo cual el producto se moldea si es
necesario. Por lo tanto, se puede preparar un comprimido, por ejemplo, por
compresion ¢ moideo de un polvo o granulos del compuesto, segun sea adecuado con
uno ¢ mas ingredientes adicionales. Los comprimidos se pueden producir por

compresion del compuesto en forma fluida tal como, por ejemplo, un polvo o granulos,

cuando sea adecuado, mezclado con un agiutinante, deslizante, diluyente inerte y/o.

uno (0 mas) agente(s) tensioactivo(s)/dispersante(s), en una maquina adecuada. Los
comprimidos moldeados se pueden preparar por moldeo del compuesto, que esta en
forma de polvo y se humedece con un diluyente liquide inerte, en una maquina
adecuada. '

Las composiciones farmaceuticas que son adecuadas para la administracion
peroral (sublingual) comprenden comprimidos para chupar que contienen un
compuesto de formula | con un aroma, nermalmente sacarosa y goma arabiga o
tragacanto, y pastilas 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 esténles de un compuesto de
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formula 1, que preferiblemente son isoténicas con la sangre del receptor al que van
dirigidas. Estas preparaciones preferiblemente se administran por via intravenosa,
aunque la administracion también puede ser por inyeccién subcutanea, intramuscular
o intradérmica. Estas preparaciones se pueden preparar preferiblemente mezclando el
compuesto con agua y haciendo que la disolucién resultante sea estéril e isoténica con
la sangre. Las composiciones inyectables de la invencion contienen generalmente de
0,1 a 5 % en peso del compuesto activo. 4

Las composiciones farmaceuticas adecuadas para administracion rectai,
preferiblemente estan en forma de supositorios de una sola dosis. Estas se pueden
producir mezciando un compuesto de la formula | con uno o mas vehiculos solides
convencionales, por ejemplo manteca de cacao, y moldeando la mezcia resultante.

Las composiciones farmacéuticas adecuadas para uso tépico en la piel
preferiblemente estan en forma de una pomada, crema, locidn, pasta, pulverizador,
aerosol o aceite. Los vehiculos que se pueden usar son vaselina, lanolina,
polietilenglicoles, alcoholes y combinaciones de dos ¢ mas de estas sustancias. El
principio activo esta presente, generalmente, en una concentraciéon de 0,1 a 15% en
peso de la composicion, 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 'a epidermis del paciente a largo
plazo. Dichas escayolas, contienen adecuadamente el principio activo en una
disolucidn acuosa que esta tamponada, cuando es adecuado, disuelta y/o dispersa en
un adhesivo o dispersa en un polimero. Una concentraciéon adecuada de principio
activo es de aproximadamente 1 % a 35 %, preferiblemente de aproximadamente 3 %
a 15 %. Una posibilidad es que el principio activo sea liberado por electrotransporte o
iontoforesis, como se describe, por ejemplo, en Pharmaceutical Research, 2(6). 368
(1986).

Los compuestos de la férmula | se distinguen por los efectos favorables en
trastornos metabdlicos. Influyen de forma beneficiosa en el metabolismo de lipidos y
azucar, en particular disminuyen el nivel de triglicéridos y son adecuados para la
prevencion y tratamiento de la diabetes de tipo |l y la ateriosclerosis y sus diversas
secuelas.

Combinaciones con otros medicamentos

Los compuestos de la invencién pueden ser administrados de forma individuai

o en combinacion con una o varias otras sustancias farmacologicamente activas. En
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particular, los compuestos de la invencidon se pueden administrar en combinacién con
principios activos que tienen una accién farmacolégica similar. Por ejemplo, se pueden
administrar en combinacién con principios activos que tienen efectos favorables en los
trastornos metabolicos frecuentemente asociados con ellos. Ejemplos de dichos
medicamentos son

medicamentos que disminuyen la glucosa en sangre, antidiabéticos,

principios activos para el tratamiento de dislipidemias, |
medicamentos antiaterosclerdticos,

agentes antiobesidad,

principios activos antiinflamatorios

principios activos para el tratamiento de tumocres malignos

principios activos antitt"ombc')ticos,

principios activos para el tratamiento de |a hipertensidn arterial,

principios activos para el tratamiento de la insuficiencia cardiaca y

5 © o N oo o bs 0N =

0. principios activos para el tratamiento y/o prevencion de complicaciones
causadas por la diabetes o asociadas con la diabetes.
11.  principios activos para el tratamiento de enfermedades neurodegenerativas
12. principios activos para el tratamiento de trastomos del sistema nervioso central
13. principios activos para el tratamiento de adiccién a las drogas, nicotina y
aicohol
14. analgésicos

Pueden combinarse con los compuestos de la invencién de la formula | en
particular para un aumento sinérgico de actividad. La administracién de la combinacién
del principio activo se puede producir por administracion separada de los principios
activos al paciente, o en forma de productos de combinacidn, en los que en una
preparacion farmaceéutica hay una pluralidad de principios activos.

Otros principios activos particularmente adecuados para las preparaciones de
combinacion son:

Todos los antidiabéticos mencionados en la Rote Liste 2006, Capitulo 12; todos
los agentes adelgazantes/supresores del apetito mencionados en Rote Liste 20086,
Capitulo 1; todos los agentes reductores de lipidos mencionados en la Rote Liste
2008, Capitulo 58. Pueden combinarse con el compueste de la férmula | seqin la
invencién, en particular para un aumento sinérgico de actividad. La combinacion del
compuesto activa puede administrarse bien por administracién separada de los

compuestos activos al paciente o en la forma de preparaciones de combinacién en las
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que esta presente una pluralidad de compuestos activos en una preparacién
farmacéutica. La mayoria de los compuestos activos mencionados a continuacién se
describen en el USP Dictionary of USAN and International Drug Names, US
Pharmacopeia, Rockville 2001.

Los antidiabéticos incluyen insulina y derivados de insulina, como por ejemplo,
Lantus® (véase www.lantus.com) o HMR 1964 o aquellos descritos en ia publicacién
WO02005005477 (Novo Nordisk), insulinas de accién rapida (véase US 6.221.633),

insulinas inhalables, como por ejemplo , Exubera ®

o insulinas orales, como por
ejemplo IN-105 (Nobex) u Oral-lyn™ (Generex Biotechnology), derivados de GLP-1,
como por ejemplo, Exenatida, Liraglutida o aquellos descritos en la publicacion WO
98/08871 0 W02005027978 de Novo Nordisk A/S, en la publicacién WO 01/04156 de
Zealand o en la publicacion WO 00/34331 .de Beaufour-Ipsen, acetato de pramlintida
(Symfin, Amilin Pharmaceuticals) y también principios activos hipoglucémicos
oralmente eficaces.

Los compuestos activos preferiblemente incluyen
sulfonilureas,
biguanidinas,
meglitinidas,
oxadiazolidindionas,
tiazolidindionas,
inhibidores de glucosidasa,
inhibidores de glucégeno fosfarilasa,
antagonistas de glucagén,
activadores de glucocinasa,
inhibidores de fructosa-1,6-bisfosfatasa,
moduladores del transportador de giucosa 4 (GLUT4),
inhibidores de glutamina: fructosa-6-fosfato amidotransferasa (GFAT),
agonistas de GLP-1, o
abridores del canal de potasio, como por ejemplo aquellos descritos en las
publicaciones internacionales WO 97/26265 y WQ 99/03861 de Nova Nordisk A/S,
inhibidores de dipeptidilpeptidasa |V (DPP-1V),
sensibilizantes de insulina,
inhibideres de enzimas hepaticas impliéadas en la estimulacion de gluconecgénesis
y/o glucogendlisis,
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moduladores de absorcion de glucosa, transporte de glucosa y resorcién inversa de la
glucosa,

inhibidores de 118-HSD1,

inhibidores de proteina tirosina fosfatasa 1B (PTP1B),

moduladores del cotransportador de sodio/glucosa 1 6 2 (SGLT1, SGLT2),
compuestos que alteran el metabolismo de lipidos, como principios activos y principios
activos antilipidémicos,

compuestos que reducen la ingesta de alimentos o la absorcién de alimentos,
compuestos que aumentan la termogénesis,

moduladores de PPAR y RXR, e

principios activos que actian sobre el canal de potasic dependiente de ATP de las
células beta.

En una realizacidon de lz invencion, el compuesto de la férmula | se. administra
en combinacién con un .inhibider de HMGCOA reductasa, como simvastatina,
fluvastatina, pravastatina, lovastatina, atorvastatina, cerivastatina, rosuvastatina o L-
659699.

En una realizacién de la invencion, el compuesto de la formula | se administra
en combinacién con un inhibidor de resorcién de colesterol, tal como por ejemplo
ezetimiba, tiquesida, pamaqdesida. FM-VP4 (sitostanol/campesterol ascorbil fosfato;
Forbes Medi-Tech, W02005042692), MD-0727 (Microbié Inc., WO2005021497) o con
compuestos tales como los descritos en la publicacién internacional WO2002066464
(Kotobuki Pharmaceutical Co. Ltd.), WO2005062824 (Merck & Co.) c WO2005061451
y WO2005061452 (AstraZeneca AB).

En una realizacion de la invencién, el compuesto de |a férmula | se administra
en combinacion con un agonista de PPAR gamma, tal como por ejemplo, rosiglitazona,
pioglitazona, JTT-501, Gl 262570, R-483 o CS-011 (rivoglitazona).

En una realizacion de la invencidn, el compuesto de |1a férmula | se administra
en combinacién con un agonista de PPAR alfa, como por ejemplo GW2578, GW-
580735, K-111, LY-674, KRP-101 0 DRF-10945,

En una forma de realizacién de la invencion, el compuesto de la formula | se
administra en combinacidén con un agonista mixto de PPAR alfa/gamma, tales como,
por ejemplo, muraglitazar, tesaglitazar, naveglitazar, LY-510929, ONO-5129, E-3030 o
como se describe en los documentos WOQ00/64888, WOQ00/64876, WO03/020269,
WwO2004075891, W02004076402, wWQ02004075815, W02004076447,
WO02004076428, WO02004076401, W02004076426, WO02004076427,
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W02006018118, WO2006018115 y W02006018116 o en J.P. Berger et al., TRENDS
in Pharmacological Sciences 28(5), 244-251, 2005.

En una realizacidén de la invencidn, el compuesto de la formula | se administra
en combinacién con un agonista de PPAR delta, tal como por gjemplo GW-501516 o
como se describe en [as publicaciones internacionales WOQ2005097762,
WQ02005097786, WO2005097763 y WO2006029699.

En una realizacién de la invencion, el compuesto de la formula | se administra
en combinacion con metaglidasen o con MBX-2044 u otros agonistas/antagonistas
parciales de PPAR gamma.

En una realizacion de la invencion, el compuesto de la férmula | se administra
en combinacién con un fibrato, como por ejemplo fenofiorato, clofibrato o bezafibrato.

En una realizacién de la invencion, el compuesto de'la formula | se administra
en combinacién con un inhibidor de MTP, como por ejemplo implitapida, BMS-201038,
R-103757 ¢ aquelios descrites en la publicacion internacional WQ2005085226.

En una realizacién de la invencion, el compuesto de la formula | se admihistra
en combinacion con un inhibidor de CETP, como por ejemplo torcetrapib o JTT-705.

En una realizacion de la invencidn, el compuesto de la férmula | se administra
en combinacion con un inhibidor de resorcién de acido biliar {véase, por ejemplo, las
publicaciones internacionales US 6.245.744, US 6.221.897 o WO00/81568), como por
ejemplo, HMR 1741 o aquellos descritos en las publicaciones internacionales DE 10
2005 033099.1 y DE 10 2005 0331009, |

En una realizacién de la invencion, el compuesto de la formula | se administra
en combinacién con un adsorbente de A4cido biliar palimérico, como por ejemplo
colestiramina o colesevelam.

En una realizacién de la invencion, el compuesto de la formula | se adminisira
en combinacién con un inductor del receptor de LDL (véase la publicacién US

(32

6.342.512), tal como por ejemplo HMR1171, HMR1586 o aquellos descritos en la

publicacion W02005097738.

En una realizacion, el campuesto de la formula | se administra en combinacion
con Omacor® (acidos grasos de omega-3; ésteres etilicos altamente concentrados de
acido eicosapentaenoico y acido docosahexaenoico).

En una realizacion de la invencion, el compuesto de la formula | se administra
en combinacién con un inhibidor de ACAT, como por ejemplo avasimiba. o
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En una realizacién de la invencién, el compuesto de ta formula | se administra
en combinacidn con un antioxidante, como por ejemplo OPC-14117, probucol,
tocoferol, acido ascorbico, B-caroteno o selenio.

En una realizacion de la invencion, el compuesto de la formula | se administra
en combinacion con vitamina, como por ejemplo, vitamina B6 o vitamina B12.

En una realizacién de la invencidn, el compuesto de la formula | se administra
en combinacién con un modulador de lipoproteina lipasa, como por ejemplo ibrolipim
(NO-1886).

En una realizacion de la invencidn, el compuesto de la formula | se administra
en combinacién coen un inhibidor de ATP-citrato liasa, como por ejemplo SB-204990.

En una realizacién de la invencidn, el compuesto de la formula | se administra
en combinacion con un inhibidor de escualeno sintasa, como por ejemplo BMS-188494
o tal como se describe en la publicacion internacional WO2005077907.

En una realizacién de la invencion, el compuesto de la farmula | se administra
en combinacién con un agonista de lipoproteina (a), como por ejemplo gerhcabeno
(C1-1027).

En una realizacién de |a invencidn, el compuesto de la formuta | se administra
en combinacidn con agonistas del receptor de HM74A, como por ejemplo acido
nicotinico.

E una realizacién de la invencién, el compuesto de la formula | se administra en
combinacion con un inhibidor de lipasa, como por ejemplo orlistat o cetilistat (ATL-
962). '

En una realizacion de la invencion, el compuesta de la formula | se administra
en combinacién con insulina.

En una realizacién de la invencion, el compuesto de la férmula | se administra
en combinacidn con una sulfonilurea, como por ejemplo tolbutamida, glibenclamida,
glipizida o glimepirida. '

En una realizacion de la invencidon, el compuesto de la formula | se administra
en combinacién con una biguanida, como por ejemplo metformina.

En otra realizacion de la invencién, el compuesto de la formula | se administra
en combinacién con una meglitinida, como por ejemplo repagiinida o nateglinida.

En una realizacidon de la invencién, el compuesto de la formula | se administra

en combinacion con una tiazolidindiona, como por ejemplo troglitazona, ciglitazona,.
pioglitazona, rosiglitazona o los compuestos descritos en la publicacion internacional

(33
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WO 97/41097 de Dr. Reddy's Research Foundation, en particular 5-[[4-[(3,4-dihidro-3-
metil-4-0x0-2-quinazolinil-metoxi}-fenillmetil]-2,4-tiazolidindiona.

En una realizacion de la invencion, el compuesto de la formula | se administra

en combinacién con un inhibidor de a-glucosidasa, como por ejemplo miglitol ¢
acarbosa.

En una realizacion de la invencién, el compuesto de la férmula | se administra
en combinacién con un principio activo que actia sobre el canal de potasio
dependiente de ATP de las células beta, como por ej'emp!o tolbutamida, glibenclamida,
glipizida, glimepirida o repaglinida.

En una realizacidn de [a invencién, el compuesto de la férmula | se administra
en combinacién con mas de uno de los compuestos anteriormente mencionados, por
ejemplo en combinacion 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.

En una realizacion de la invencién, el compuestc de la férmula | se administra
en cbmbinacién con un inhibidor de glucdgeno fosforilasa, como por ejemplo PSN-357
o FR-258900 o aquellos descritos en las publicaciones internacionales
WQ2003084922, WO2004007455, WO2005073229-31 0 W02005067932.

En una realizacién de la invencion, el compuesto de la férmula | se administra
en combinacion con antagonistas del receptor de glucagén, como por ejemplo A-
770077, NNC-25-2504 o tales como aquellos descritos en la publicacién internacional
W02004100875 0 WO2005065680.

En una realizacién de la invencion, el compuesto de la formula | se administra

en combinacién con activadores de glucocinasa tales como por ejemplo RO-4389620,

LY-2121_260 (W0O2004063179), PSN-105, PSN-110, GKA-50 o aquelios descritos, por
ejemplo, por Prosidion en las publicaciones internacionales WO02004072031,
WQ02004072066, WO 05103021 ¢ WO 06016178, por Roche en las publicaciones
internacionales WO 00058293, WO 00183465, WO 00183478, WO 00185706, WO
00185707, WO 01044216, GB 02385328, WO 02008209, WO 02014312, WO
0246173, WO 0248106, DE 10259786, WO 03095438, US 04067939 0 WO 040528689,
por Novo Nordisk en las publicaciones intemmacionales EP 1532980, WO 03055482,
WO 04002481, WO 05049019, WO 05066145 o WO 05123132, por Merck/Banyu en
las publicaciones internacionales WO 03080585, W003097824, WO 04081001, WO
05063738 o WO 05090332, por Eli Lilly en las publicaciones internacionales WO
04063194, o por Astra Zeneca en las publicaciones internacionales WO 01020327,
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WO 03000262, WO 03000267, WO 03015774, WO 04045614, WO 04046139, WO
05044801, WO 05054200, WO 05054233, WO 05056530, WO 05080359, WO
05080360 o WO 05121110.

En una realizacion de la invencién, el compuesto de la férmula | se administra
en cambinacién con un inhibidor de gluconeogénesis, como por gjemplo FR-225654.

En una realizacion de |a invencién, el compuesto de la formula | se administra
en combinaciébn con inhibidores de fructosa-1,6-bisfosfatasa (FBPasa), como por
ejemplo CS-917.

En una realizacion de la invencion, el compuesto de la férmula | se administra
en combinacién con moduladores del transportador de glucosa 4 (GLUT4), como por
ejemplo, KST-48 (D.-O. Lee et al.: Arzneim.-Forsch. Drug Res. 54 (12), 835 (2004)).

En una realizacién de la invencién, el compuesto de la formula | se administra
en combinacién con inhibidores de glutamina: fructosa-6-fosfato amidotransferasa
(GFAT), tal como se describe, por ejemplo, en la publicacion internacional
W02004101528.

En una realizacion de la invencion, el compuesto de la formula | se administra
en combinacion con inhibidores de dipeptidilpeptidasa IV (DPP-IV), como por ejemplo
vildagliptin (LAF-237); sitagliptin (MK—0431),' saxagliptin ((BMS-477118), GSK-823093,
PSN-9301, SYR-322, SYR-619, TA-6666, TS-021, GRC-8200, GW-825964X o como
aquellos descritos en ias publicaciones intemacionales WQ2003074500,
W02003106456, W0O200450658, WO2005058901, W02005012312, WO2005/012308,
PCT/EP2005/007821, PCT/EP2005/C08005, PCT/EPIZDOSIOOBOOZ,
PCT/EP2005/008004, PCT/EP2005/008283, DE 10 2005 012874.2 ¢ DE 10 2005
012873.4.

135-

En una realizacion de la invencion, el compuesto de la formula | se administra -

en combinacién con inhibidores de 11-beta-hidroxisteroide deshidrogenasa-1 (118-
HSD1), como por ejemplo BVT-2733 o aquellos descritos, por ejemplo, en las
publicaciones intemacionales W0200190090-94; WO0200343999, W02004112782,
wWQ0200344000, WO200344009, WQ2004112779, W02004113310,‘ wWQ02004103980,

W02004112784, WO2003065983, . WO2003104207, wWQ02003104208,
W02004106294, WO02004011410, W02004033427, WO02004041264,
WQO2004037251, WQ2004056744, WQ2004065351, WQ2004089367,

wo02004089380, WO2004089470-71, WOQ20040839896, WO2005016877 o
WO2005097759.
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En una realizacion de la invencién, el compuesto de la férmula | se administra A
en combinacién con inhibidores de proteina tirosina fosfatasa 1B (PTP1B), tal como se
describe, por ejemplo, en las publicacicnes internacionales WO0200119830-31,
WO0200117516, WO2004506446, WQO2005012295, PCT/EP2005/005311,
PCT/EP2005/005321, PCT/EP2005/007151, PCT/EP2005/ 0 DE 10 2004 060542.4.

En una realizacion de la invencion, el compuesto de ia formula | se administra
con meduladores del cotransportador de sodio/glucosa 1 6 2 (SGLT1, SGLT2), como
por ejemplo KGA-2727, T-1095 y SGL-0010 o tal como se describe, por ejemplo, en
las publicaciones intemacionales W02004007517, WQ200452903, W(0200452902,
wWQ2005121161 , WO2005085237, JP2004359630 o como lo describe A. L. Handlon
en Expert Opin. Ther. Patents (2005) 15(11), 1531-1540.

En una realizacién de la invencién, el compuesto de la férmula | se administra
en combinacién con inhibidores de lipasa sensible a hormonas (HSL), tales como
aquellos descritos, por ejemplo, en las publicaciones internacionales WOQ01/17981,
WO001/66531, W02004035550, WO2005073199 o WO03/051842.

En una realizacidon de la invencién, el compuesto de la formula | se administra
en combinacién con inhibidores de acetil-CoA carboxilasa (ACC), tales como aquellos
descritos, por ejemplo, en las publicaciones internacionales WQ199946262,
WO200372197, WO2003072197 o WO2005044814.

En una realizacion de la invencién, el compuesto de la formula | se administra
en combinacion con un inhibidor de fosfeenolpiruvato carboxicinasa (PEPCK), como
aquellos descritos, por ejemplo, en ia publicacion internacional WO02004074288.

" En una realizacion de la invencion, el compuesto de la formula | se administra
en combinacién con un inhibidor de glucégeno sintasa cinasa-3 beta (GSK-3 beta),
como aquellos descritos, por ejemplo, en las publicaciones internacionales
U82005222220, WQ02004046117, WO2005085230, WO2005111018, W02003078403,
W02004022544, WO2003106410, WO2005058908, US2005038023, WO2005008997,
US2005026984, WO2005000836, W02004106343, EP1460075, WQ02004014910,
WO02003076442, W02005087727 o WO2004046117.

En una realizacion de la invencidon, el compuesto de la férmula | se administra
en combinacién con un inhibidor de la proteina cinasa C beta (PKC beta), como por
ejemplo ruboxistaurina.

En una realizacion de la invencion, el compuesto de fa formula | se administra
en combinacién con un antagonista del receptor de endotelina-A, como por ejemplo
avosentan (SPP-301).
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En una realizacion de la invencion, el compuesto de la formula | se administra
en combinacion cen inhibidores de “I-kappaB cinasa® (inhibidores IKK), come aquellos
descritos, por ejemplo, en las publicaciones internacionales WOQ2001000610,
WQ02001030774, W02004022553 o WO2005097129.

En una realizacién de la invencion, el compuesto de la férmula | se administra
en combinacién con moduladores del receptor de glucocorticoides, tal como se
describe, por ejemplo, en la publicacién internacional W02005080336.

En otra realizacion de la invencion, el compuesto de la formula | se administra
en combinacidon con moduladores CART (véase "Cocaine-amphetamine-regulated
transcript influences energy metabolism, anxiety and gastric emptying in mice"
Asakawa, A. et al.: Hormona and Metabolic Research (2001), 33(9), 554-558);
antagonistas de NPY, tales como por ejemplo hidroclorure de {4-{(4-aminoquinazolin-
2-ifamino)metiljciciohexilmetil}naftalen-1-sulfonamida (CGP 71683A);
péptido YY 3-36 (PYY3-36) ¢ compuestos analogos, cdmo por ejemplo CJC-1682
(PYY3-36 conjugados con albdmina de suero humano via Cys34), CJC-1643 (derivado
de PYY3-36 que se conjuga in vivo con albumina de suero) o aquellos descritos en fa
publicacion internacional WO2005080424; .
antagonistas del receptor canabinoide 1, tales como por ejemplo rimonabant,
SR147778 o aquellos descritos, por ejemplo, en las publicaciones internacionales EP
0656354, WO 00/15609, WO 02/076949, WO2005080345, WO2005080328,
WQ02005080343, WO2005075450, WO2005080357, W0200170700, WO2003026647-
48, W0200302776, W(Q2003040107, W02003007887, W0O2003027069, US6,509,367,
WQ0200132663, W02003086288, W02003087037, WO2004048317, WO2004058145,

WQ2003084930, WO02003084943, WO02004058744, W02004013120,
WQO2004029204, WO02004035566, wW02004058249, WQO2004058255,
wO02004058727, wWO0O2004069838, US20040214837, US20040214855,
US20040214856, WQ20040986209, WQ2004086763, WQO2004096794,
w02005000809, W02004099157, US20040266845, W02004110453,

W02004108728, W0O2004000817, WO2005000820, US20050009870, W0200500974,
wWQ2004111033-34, wWQ0200411038-39, WQ20050162886, wWQ2005007111,
WO2005007628, US20050054679, WO02005027837, WQ02005028456,
WO2005063761-62, WO2005061509 o WO2005077897;

Agonistas de MC4 (por ejemplo [2-(3a-bencil-2-metil-3-0x0-2,3,3a2,4,6,7-hexahidro-
pirazolo{4, 3-c]piridin-5-il}-1-(4-clorofenil)-2-oxoetil]-1-amino-1,2, 3,4-tetrahidro-
naftaleno-2-carboxamida;, (WO 01/21752)) o LB53280, LB53279, LB53278 o THIQ,
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MB243, RY764, CHIR-785, PT-141 o aquellos descritos en las publicaciones
internacionales WQ2005060985, WQ2005009950, WQ2004087159, WQ2004078717,

W02004078716, W02004024720, US20050124652, - WO2005051391,
WwQ02004112793, WOUS20050222014, US20050176728, US20050164914,
US20050124636, US20050130988, US20040167201, WQ02004005324,
WO02004037797, WQO2005042516, WQ02005040108, WO02005030797,

US20040224901, WO200501921, WO200509184, WO2005000339, EP1460069,
WQ02005047253, WQ2005047251, EP1538159, WQ2004072076, WQ2004072077 o
wWQ02006024390;

antagonistas del receptor de orexina (por ejemplo hidrocloruro de 1-(2-
metilbenzoxazol-6-il)-3-(1,5]naftiridin-4-ilurea (SB-334867-A) o aquellos descritos, por

“ejemplo, en las publicaciones internacionales WQ200196302, W0200185693,

WO02004085403 o0 WO2005075458);

agonistas del receptor de histamina H3 (por ejemplo sal de Acido 3-ciclohexil-1-(4,4-
dimetil-1,4,6,7-tetrahidroimidazo(4,5-c]piridin-5-il)-propan-1-ona oxalico (WO 00/63208)
o aquellos descritos en las publicaciones ‘ internacionales WQO200064884,
W02005082893);

antagonistas de CRF (pof ejemplo [2-metil-9-(2,4,6-trimetilfenil)-9H-1,3, 9-triazafluoren-
4-il)dipropilamina (WO 00/66585));

antagonistas de CRF BP (por ejemplo urocortina);

agonistas de urocortina; ' .

agonistas de B3 (como por ejemplo hidrocloruro de  1-(4-cloro-3-
metansulfoniimetitfenil)-2-{2-(2,3-dimetil-1H-indol-6-iloxi)etilaminoletanol (WO
01/83451)); |
agonistas de MSH (hormona estimulante de melanocitos);

antagonistas del receptor de MCH (hormona concentradora de melanina) (como por
ejemplo, NBI-845, A-761, A-665798, A-798, ATC-0175, T-226296, T-71, GW-803430 o
aquellos compuestos descritos en las publicaciones internacionales W02003/15769,

WQ02005085200, WO02005019240, WO02004011438, WO02004012648,
WO20030157689, WO02004072025, W02005070898, WQO2005070925,
wW02006018280, wWO02006018279, W02004039780, W02003033476,

WO02002006245, W02002002744, W02003004027 o FR2868780);

agonistas de CCK-A (tales como por ejemplo sal del acido trifluoroacético del acido {2-
[4-(4-cloro-2,5-dimetoxifenil)-5-(2-ciclohexiletil)-tiazol-2-ilcarbamoil}-5,7-dimetilindol-1-
iffacético (WO 99/15525), SR-146131 (WO 0244150) o SSR-125180);
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inhibidores de reabsorcion de serotonina (por ejemplo dexfenfluramina);

compuestos mixtos de serotonina y noradrenérgicos (por ejemplo WO 00/7 1549);
agonistas del receptor de 5-HT, por ejemplo sal del acido 1-(3-etilbenzofuran-7-
il)piperazina oxalico (WO 01/09111),

agonistas del receptor de 5-HT2C (como por gjemplo APD-356, BVT-933 o aquelios
descritos en las publicaciones internacionales WQ200077010, WQz20077001-02,
W02005019180, W02003064423, W0200242304 o W02005082859);

antagonistas del receptor de 5-HT6, como aquellos descritos, por ejemplo, en la
publicacidn internacional W02005058858;

agonistas del receptor de bombesina (agonistas de BRS-3);

antagonistas del receptor de galanina;

hormona del crecimiento (por ejemplo hormona humana del crecimiento o AQD-9604);
compuestos que liberan la hormona del crecimiento (terc-butii 6-bencHoxi-1-(2-
diisopropilamino-etilcarbamoil)-3,4-dihidro-1H-isoquinolina-2-carboxilato (WO

01/85695)):;

antagonistas del receptor secretagogb de la hormona del crecimiento (antagonistas de
ghrelina) como por ejemplo A-778193 o aquellos descritos en la publicacién
internacional WO2005030734;

agonistas de TRH (véase, por ejemplo EP 0 462 884);

2 6 3 moduladores de la proteina de desacoplamiento;

agonistas de leptina (véase, por ejemplo Lee, Daniel W.; Leinung, Matthew C.;
Rozhavskaya-Arena, Marina; Grasso, Patricia. "Leptin agonists as a potential approach
to the treatment of obesity". Drugs of the Future (2001), 26(9), 873-881);

agonistas de DA (bromocriptina o Doprexina);

inhibidores de lipasa/amilasa (tal como se describe, por ejemplo, en la publicacion
internacicnal WO 00/40569),

inhibidores de diacilglicerol O-aciltransferasas (DGATs) tal como se describe, por
gjemplo, en la publicacion intemacional US2004/0224997, WO2004094618,
wQ0200058491, WO2005044250, W02005072740, JP2005206492 o WO2005013907;

inhibidores de sintasa de acido graso (FAS) tales como, por gjemplo, C75 o aquellos
descritos en la publicacién internacional W02004005277;

oxintomodulina;

oleoil-estrona

/39
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o0 agonistas del receptor de |a hormona tiroidea, como por ejemplo KB-2115 o aquellos
descritos en las publicaciones internacionales WO020058279, WO0200172692,
WO0200194293, W02003084915, W02004018421 o WO2005092316.

En una forma de realizacion de la invencion, el otre principio activo es leptina;

véase par ejemplo “Perspectives in the therapeutic use of leptin", Salvador, Javier;

Gomez-Ambrosi, Javier; Fruhbeck, Gema, Expert Opinion on Pharmacotherapy (2001),

2 (10), 1615-1622.

En una realizacién de la invencidn, el otro principio activo es dexanfetamina o
anfetamina.

En una realizacién de la invencién, el otro principio activo es fenfluramina o
dexfenfluramina.

En otra realizacion de la invencidn, el otro principio activo es sibutramina.

En una realizacion de la invencién, el otro principio activo es mazindol o
fentermina.

En una realizacion de !a invencidon, los compuestos de formula | son
administrados en combinacién ¢on agentes que confieren volumen, preferiblemente
agentes que confieren volumen insolubles (véase, por ejemplo, algarroba/Caromax®
{Zunft H J; et al, Carob pulp preparation for treatment of hypercholesterolemia,
ADVANCES IN THERAPY (2001 Sep-Oct), 18 (5), 230-8). Caromax es un producto
gue contiene carob de Nutrinova, Nutrition Specialties & Food Ingrediehts GmbH,
Industriepark Héchst, 65926 Frankfurt/Main). Es posible la combinacién con Caromax®
dentro de una preparacion, o bien se pueden administrar por separado los compuestos
de férmula | y Caromax®. En relacion con esto, Caromax® se puede administrar
también en forma de productos alimenticios, tales como por ejemplo, en productos de
panaderia o barras de muesli. ‘

En una realizacidon de la invencion, el compuesto de la formula | se administra
en combinacién con inhibidores de PDE (fosfodiesterasa), tal como se describe, por
ejerhplq en las publicaciones internacionales WQ2003/077949 ¢ W(0O2005012485.

En una realizacion de la invencion, el compuesto de la férmula | se administra
en combinacién con agonistas del NAR-1 (receptor de 4cido nicotinico) tal como se
describe, por ejemplo, eh la publicacién internacional W02004094428.

En una realizacion de IaA invencién, el compuesto de la formula | se administra
en combinacion con agenistas de CB2 (receptor de canabinoide) tal como se describe,
por ejemplo, en la publicacién internacional US2005/143448.

/40
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En una realizacion de la invencién, el compuesto de la formula | se administra
en combinacién con agonistas de histamina 1 tal como se describe, por ejemplo, en la
publicacién interacional WO2005101979. ' |

En una realizacion de la invencidn, el compuesto de la formula | se administra
en combinacién con bupropién, tal como se describe en la publicacién internécional
WO2006017504.

En una realizacion de la invencion, el compuesto de la férmula | se administra
en caombinacidn con antagonistas de opioides tal como se describe, por ejemplo, en
las publicaciones internacionales WO2005107806 o W02004094429.

En una realizaciéon de la invencién, el compuesto de la formula | se administra
en combinacién con inhibidores de. endopeptidasa neutros, tal como se describe, por
ejemplo, en las publicaciones internacionales W0200202513, W02002/06432, WO
2002040008, W02002040022 o WO2002047670.

En una realizacion de la invencidn, el compuesto de la formula | se administra
en combinacion con inhibidores de NPY (neuropéptido Y) tai como se describe, por
ejemplo, en la publicacion internacional WO2002047670.

En una realizacidn de la invencion, el compuesto de la formula | se administra
en combinacidon con inhibidores de intercambio de sodio/hidrégeno tal como se
describe, por ejemplo, en la publicacién internacional WO2003092694.

En una realizacion de la invencién, el compuesto de la férmuia | se administra
en combinacién con moduladores del receptor de glucocorticoides, tal como se
describe, por ejemplo, en la publicacion internacional W02005090336.

En una realizacidén de la invencién, el compuesto de la férmula | se administra
en combinacién con agonistas del receptor de nicotina, tal como se describe, por
ejemplo, en la publicacion internacional WO2004094429.

En una realizacion de la invencién, el compuesto de |a formula | se administra
en combinacién con NRI (inhibidores de reabsorcién de norepinefrina) tal como se
describe, por ejemplo, en la publicacién internacional W02002053140.

En una realizacién de la invencion, el compuesto de la formula | se administra
en combinacion con MOA (E-beta-metoxiacrilato), tal como por ejemplo segelina, o
como se describe, por ejempio, en la publicacién internacional W02002053140.

En una realizacion de la invencién, el compuesto de |a férmula | se administra

en combinacién con ingredientes activos antitromboticos, tales como por ejemplo

clopidrogel.

t4y
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Se ha de entender que cada combinacion adecuada de Ios compuestos segin
la invencién con uno o mas de los compuestos anteriormente mencionados v
apcionaimente una o mas de otras sustancias fannacoldgi:amente activas tiene como
fin incluirse en el alcance de 3 presente invencidn.

Las formulas para algunos de fos codigos de desarrollo anteriormente
mencionados se exponen a continuacion.
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La actividad de los compuestos se ensayd de la manera siguiente:
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Determinacién de los valores de CES0 de los agonistas de PPAR en el ensayo
de PPAR-alfa celular

Principio

La potencia de las sustancias que s& unen al PPAR-alfa humano y lo activan
de fonma agonista, se analiza usandao una linez celular HEK transfectada estable (HEK
= rifign embrionaric humane), que aqui se denomina linea celular de indicador de
PPAR-alfa. Contiene dos elemantos geneticos, un elemento indicador de luciferasa
(pdeltaM-GAL4-Luc-Zeo) y una prateina de fusion de PPAR-alfa (GR-GAL4-PPAR-
éalfa-humaﬁn-LBD} que mediz en la expresion del elamento indicador de luciferasa que
depende de un ligande del PPAR-alfa. La proteina de fusion GR-GAL4-PPARalfa-
humanc-LBD expresada constitutiva y establemente, se une en el nicleo celular de la
linea celular de indicadar de PPAR-alfa por la parte de la pretelna GAL4 a los patrones
de union del ADN de GAL4, &' coriente amiba del elemento indicader de luciferasa que
es integrade esiablemente en &l gencma de la linea celular. En ausencia de un ligando
de PF’AR—ana sdlo hay una E}(presié.n dabil del gen indicador de |uciferasa, si en el
ensaye & usa suero de termera fetal con reducsian de 4cidos grasos (cs-FCS). Los
iigandos del PPAR-alfa se unen y activan la proteina de fusion de PPAR-alfa, y asi
estimulan la expresion de! gen indicador de luciferasa. La luciferasa que se forma se
puede detectar par quimiluminiscencia mediante un sustrato adecuado.

Construccion de'la linea celuiar de indicador de PPAR-alfa

La linea celular de indicador de PPAR-alfa se prepard en dos stapas. Primero,

-se construyd 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) §' corriente arriba de un
promotor minime de MMTV de 68 pb de longitud (n° de accese # VO1175). La seccion
promotora minima de MMTY contiene una caja CCAAT y un elementa TATA con el fin
de permitr una transcripcion eficaz por la RNA-polimerasa I La clonacidn vy
secuenciacion de la construccion de GAL4-MMTYV se produce de forma analoga a la
descrita por Sambrook J. et al (Molecular ¢loning, Cold Spﬁng Harbor Laboratory
Press, 1889). Después se clond el gen de Photinus pyralis (n® de acceso # M15077) 3'
corriente abajo del elementa CAL4-MMTY, Después de la'secuenciacién, el elerﬁemo
indicador de luciferasa que consistia en cinco sitivs de unidén de GAL4, promotor de
MMTV v gen de luciferasa, se volvid a clonar en un plasmido que confiere resistencia a
la 2eocina con el fin de oblener el plasmido pdeltaM-GALA-Luc-Zeo. Este vecior se
transfectd en células HEK de acuerdo con lo expuesto por Ausubel, F.M. et al. (Current

r-;e,'.
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protocols in moiecular biolagy, Vol. 1-3, John Wiley 8 Sons, Inc., 1985). Después se
utilizo medio gue contenia zeocina (0.5 mg/mh para seleccionar un clon de calula
estable adecuado que presentd muy poca expresidon basal del gen de luciferasa.

En una segunda etapa, la proteina de fusidn de PPAR-alfa {GR-GAL4-
FPARalfa-humana-LBD) s& introdujo en el clon de célula estable descrito. Para este
prcpc’:sitd, inicizimente el ADNec que codifica Ios 76 aminodcidos N-terminales del
receptor de glucocorticoides (n® de acceso # P04150) se unié a la seccidn de ADNe
que codifica los aminoacidos 1-147 del factor de franscripeion de levadura GAL4 (n® de
accesn # P04386). El ADNc del dominio de union del ligando del receptor PPAR-alfa
humano {aminoacidas S167-Y468; n° de acceso # S74349) se clond en el extremo 3'
de esta construccidn GR-GAL4. La construccion de fusion preparada de esta forma
(GR-GAL4-PPAR-alfa-humano-LBD} se volvié a clonar en el plAsmido -pcDNA3
{Invitrogen) con el fin de permitir la expresion canstitutiva en &l mediante el promaotor
de citomegalovirus. Este plasmido se linealizd con una endonucieasa de restriccion y
se fransfectd establementes en él clan celular previamenie descritc que contenia el
elemento indicador de luciferasa. La tinea celular del receptor FPAR-alfa acabada que
contiene un elemento indicador de luciferasa v expresa constitutivamente la proteina
de fusién de PPAR-alfa {GR-GAL4-PPAR-alfa-humano-LBD] se aisld por seleccion
con zeacina (0.5 mg/mi} ¥y G418 (0,5 moy/ml).

Procedimienta de ensayo _

La actividad de los agonistas de PPAR alfa se determina en un ensayc de 3
dias que se describe a continuacion:

Dia1 ) .

La linea celular de indicador de PPAR-alfa se cultiva hasta 80% de confluencia
en DMEM (# 41965-038, lnvitrogen) que se mezcla con las siguientes adiciones: cs-
FCS al 10% (suero de ternero fetal, #5H-30068.03, Hyclong), 0,5 mafm| zeogina
(#R250-01, Invitrogen), 0,5 mg/ml G418 (#10138-027, Invitrogen), disclucién al 1%
penicilina-sstreptomicina (#15140-122, Invitragen) y L-glutamina 2 mM {#25030-024,
Invitrogen). El cultivo se realiza en frascos de cultivo celular estandar (# 353612,
Becton Dickinson) en un incubador de cullivos celulares a 37°C en presencia de CO; al
5% Las células 80% confiuenies se lavan uma vez con 15 mil de PBS (#14190-094,
Invitrogen), se tratan con 3 ml de disolucidn de tripsina' [#25300-054. Invitrogen) a
37°C duranie 2 rﬁin. ge absorben en 5 ml del DMEM descritc y se cuentan en un
contador de células. Despugs de diluir a 500.000 celwasiml, se siembran 35.000
células én cada pocillo de una placa de microvalaracidn de 98 pocillos con una base
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de plastico transparente (n® 3610, Coming 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 PPARa que se van a ensayar se disuelven en DMSO con una
concentracion 10 mM. Esta disolucion madre se diluye en DMEM (#41965-039,
Invitrogen) que se mezcla con 5% cs-FCS (#SH-30068.03, Hyclone), L-glutamina 2
mM (#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 pM a 10 pM o entre 100 nM y 1 pM.

El medio de la linea de células con el indicador de PPARa sembrada el dia 1
se elimina completamente por aspiracion y a las células se les afiaden inmediatamente
las sustancias de ensayo diluidas en medio. La dilucion 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 || por pocillo de una placa de microvaloracion de 96
pocillos. La concentracién de DMSO en el ensayo es menor que 0,1 % en vol/vol con
el fin de evitar efectos citotoxicos del disoivente.

Cada placa se carg6é con un agonista de PPAR-alfa patrén, que se diluyd
igualmente en 11 concentraciones diferentes, con el fin de demostrar el
funcionamiento del ensayo en cada placa individual. Las placas de ensayo s-e incuban
en un incubador a 37°C y CO- al 5% durante 24 h.

Dia3

Las células con el indicador de PPARa 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 pocille de una placa de microvaloracién de
96 pocillos. Después de incubar a temperatura ambiente en la oscuridad durahte 10
minutos, las placas de microvaloracién se miden en el lumindémetro (Trilux de Wallac).
El tiempo de medicion para cada pocillo de la placa de microvaloracién es 1 segundo.

Evaluacion

Los datos sin procesar del lumindmetro se transfieren a un fichero de Microsoft
Excel Se calculan las graficas del efecto de la dosis y los valores CES0 de los
agonistas del PPAR, usando el programa XL.Fit como especifica el fabricante (IDBS).

Los valores de CES0 del PPAR-alfa para los compuestos de los Ejemplos 1 a
49 en este ensayo estan en el intervalo de 5 nM a >33 pM. Los compuestos de la
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invencion de férmula ! activan el receptor PPAR-alfa.

Determinacion de los valores de CES0 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 celutar HEK transfectada estable (HEK
= rifidn embrionaric humano), que aqui se denomina linea celular de indicador de
PPAR-delta. Analogamente al ensayo descrito 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-humang-LBD) que media en la expresidn 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 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-delta sola hay un poco de expresion
del gen indicador de luciferasa, si en este ensayo se usa suero de ternero fetal con
reduccion de acidos grasos (cs-FCS). Los ligandos del PPAR-delta se unen y activan
ta proteina de fusion de PPAR-delta, y asi estimulan la expresion del gen indicador de
luciferasa. La luciferasa que se forma se puede detectar por guimiluminiscencia
mediante un sustrato adecuado.

Construccién de la linea celular de indicador de PPAR-delta

La produccién de la linea celular de indicador de PPAR-delta estable se basa
en un clon de célula HEK estable que fue establemente transfectado con un elemento
indicador de luciferasa. Esta etapa ya se ha descrifo antes, en la seccion "construccion
de la linea celular de indicador 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 propdsito, el ADNc¢ que codifica los 76 aminoacidos N-
terminales del receptor de glucocorticoides (n® de acceso # P04150) se unid a la
seccion 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 clono en el
extremo 3' de esta construccion GR-GAL4. La construccion de fusion preparada de
esta forma (GR—GAL4-PPAR-deIta-hurriano—LBD) se volvié a clonar en el plasmido
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pcDNA3 (Invitrogen) con el fin de permitir la expresién constitutiva mediante el
promotor de citomegalovirus. Este plasmido se linealizé con una endonucleasa de
restriccion y se transfecté 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 |a
proteina de fusion de PPAR-delta (GR-GAL4-PPAR-delta-humano-LBD) se aislé por
seleccion con zeocina (0,5 mg/ml) y G418 (0,5 mg/mt).

Procedimiento 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 descrito antes para la linea celular de
indicador de PPAR-alfa, excepto que se usé la linea celular de indicador de PPAR-
delta y un agonista especifica para PPAR-delta, como patrdn para centrolar la eficacia
del ensayo.

Se midieron los valores de CES50 para el PPAR-delta en el intervalo de 0,2 nM
a >10 uM para los agonistas de PPAR de los Ejemplos 1 a 49 descritos en esta

solicitud. Los compuestos de formula | de la invencidn activan al receptor PPAR-delta.

(S2
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La potencia de algunos de los ejemplos descritos en los ensayos de GAL4 se

indica en la tabla siguiente:

62

Ejemplo PPAR-delta PPAR-alfa
CES50 (M) CES0 (uM)
4 0,0002 0,012
10 0,006 4,38
16 0,001 0,117
20 0,001 0,307
22 0,017 2,64
| 25 0,003 0,544
27 0,017 1,21
32 0,127 >33
34 0,001 1,07
35 0,004 0,269 |
37 0,0005 0,223
(+)-40 0,001 0677
42 0,008 >33
(+)-45 0,0003 1,23
48 0,001 0,087
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Procedimientos

Los compuestos de la formula general | de acuerdo con |a invencidn se pueden
obtener como se indica-en los siguientes esquemas de reaccion.,

Procedimiento A°

Un compuesto de formula general A-2 en la que X' es -OH, -SH, - CH20H o -
CH2SH, v R1, R2, R3 y B son tal como se definié anteriormente, bien se hace
reaccionar con un compuesto de férmula general A-1 en la que R es haluro (I, Br, Cl) o
un sulfonato (OSO;CH,, OSO,CH,CH;) y RS, R7, R8, R9, R10, U, V, W, Y y Z son tal
como se definié anteriormente en presencia de una base de carbonato de cesio o
hidruro de sodio en un disolvente como dimetilformamida, o con un alcchol de formula
general A-1 en laque R = OH y R5, R7, R8, R9, R10, U, V. W, Y y Z son tal como se
definié anteriormente bajo condiciones de reaccién Mitsunobu (trifeniifosfina,
dietilazodicarboxilato, por ejemplo) en un disolvente apolar como diclorometano para
producir un compuesto de férmula general A-3 en la que X= 0, S, -OCH,- 0 -SCH,-. El
compuesto de férmula general A-3 se hace reaccionar con hidrocloruro de
hidroxilamina en presencia de una base como trietilamina en un disolvente como
tetrahidrofurano y metanol para obtener un compuesto de formula general A-4. Esta
reaccion se puede facilitar calentando la mezcla de reaccidén bajo irradiacién de
microondas. Este compuesto de la formula general A-4 se convierte en el producto de
la formula general A-5 por reaccidon con cloroformiato de fenilo en presencia de una
base tal como piridina o diisopropiletilamina seguido de calentamiento de la mezcla de
reaccion con iradiaciéon con microondas para permitir la ciclizacién o como alternativa
el aislamiento del intermedio resultante y tratarlo con una base tal como 1.8-
diazabiciclo[5.4.0]lundec-7-eno en un disolvente tal como acetonitrilo.

Los ejemplos 1 — 10 y 35-36 se obtuvieron de acuerdo con el procedimiento A.

Se pueden obtener otros compuestos de acuerdo con, o por procedimientos
conocidos.

léo



10

15

20

64

Procedimiento B

RS
Y"\c 1. feniicloroformato, pirdina

HHOH, Pe
hon. gL P | 2.0BU, CN
,LO
l-—ON

o Feniictoroformato
P MEL N 156°C

cﬂ“ RiH

Un compuesto de formula general B-1, en la que X es O, S, CH,O 0 CH,S y
R5, R7, R8, R9, R10, U, V, W, Y y Z son tal como se definié anteriormente, se hace
reaccionar con un.fluoro-nitrilo de formula general B-2, en la que R1, R2, R3 y B scn
tal como se definid anteriormente en presencia de una base tal como carbonato de
cesio o hidruro de sodio en un disolvente tal como dimetilformamida para producir un
compuesto de formula general B-3. Tal como se describe en el procedimiento A, el
compuesto B-3 se trata con hidrocloruro de hidroxilamina en presencia de una base tal
como trietilamina en un disolvente como tetrahidrofurano y metancl para obtener un
compuesto de formula general B-4. Esta reaccion se puede facilitar calentando la
mezcla de reaccion bajo irradiaciéon de microondas. El compuesto B-4 se convierte al
producto de formula general B-5 por reaccion con fenilcloroformato en presencia de
ﬁna base como piridina o diisopropiletitamina seguida de caientamiento de la mezcla
de reaccién bajo irradiacion de microondas para permitir la ciclizacién, o
alternativamente por aistamiento del intermedio resultante y tratamiento con una base
como 1,8-diazabiciclo[5.4.0)undec-7-eno en un disolvente como acetonitrilo.

Los ejemplos 11 - 21 y 37-46 se obtuvieron de acuerdo con el procedimiento B.

Se pueden obtener otros compuestos de acuerdo con, o por procedimientos
conocidos.

Procedimiento C

lef
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Un compuesto de formula general C-2, en ia que R5, R7, R8, Rg, R10, U, V, W,
Y y Z son tal como se definié anteriormente, se hace reaccionar con un bromure
bencilico de férmula general C-1, en la que B, R1, R2, R3 y R4 son tal como se definid
anteriormente en presencia de una base tal come hidruro de sodio en un disolvente tal
como dimetifformamida para producir un compuesto de formula general C-3. Tal como
se describié en e! procedimiento A, el compueste C-3 se trata con hidrocleruro de
hidroxilamina en presencia de una base tal como trietilamina en un disolvente como
tetrahidrofurano y metanol para obtener un compuesto de férmula general C-4. Esta
reaccion se puede facilitar calentando la mezcla de reaccion bajo irradiacién de
microondas. El compuesto C-4 se convierte al producto de férmula general C-5 por
reaccidbn con fenilcloroformato en presencia de una base como pirdina o
diisopropiletilamina seguida de calentamiento de la mezcla de reaccidn bajo irradiacién
de microondas para pemitir la ciclizacién o altermativamente aislando el intermedio
resultante y tratandolo con una base como 1,8-diazabiciclo[5.4.0lundec-7-eno en un
disolvente como acetonitrilo.

Los Ejemplos 21-33 se obtuvieron de acuerdo coh e! procedimiento C.

Procedimiento D‘:

€2
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Este procedimiento se utiliza para sintetizar las unidades estructurales D-8, que
corresponden a la férmula general A-1 del procedimiento A, formula general B-1 de!
procedimiento B y formula general C-2 del procedimiente C, en las que R = OH, R10 =

H,VesNyU W, Y, Z R5 R7, R8 y R son tal como se definio anteriormente.
R8

D W

o 0 §0,Cl, i R7
- e -F 03
ns”"wMO'R’ RS w)rmo

or C42 >
D-1
R= metilo o etilo D-2
RS ,Rs
LiAIH,
D-5
Ra
oH
RQM Br
MNO2, DCM 7 RS Y-
AN
)\ R7 2 N !
Y—R5
D.g

Un éster metilico o etilico del acido 3-oxo-carboxilico de férmuia general D-1,
en la que RS, Y y W son tal como se definid anteriormente, se hace reaccionar con
cloro o cloruro de sulfurilo para producir el cloruro correspondiente de formula general
D-2. Este compuesto de férmula general D-2 se hace reaccionar ¢con una benzamida o

10  tiobenzamida de férmula general D-3, en la que U es S u O y R7, RB y Z son tal como
se definid anteriormente para obtener un éster de tiazol u oxazol de férmula general D-
4. El éster de férmula general D-4 se reduce con un agente reductor, por ejemplo
hidrure de aluminio ¥ litio, al alcohol de formula general D-5, en la que R5, R7, R8, U,
W, Y y Z son tal como se definié anteriormente.

15 Un compuesto de férmula general D-5 se trata con un agente oxidante como
diéxido de manganeso en un disolvente apolar como diclorometano para obtener un
aldehido de formuia general D-6, en la que W, Y, U, Z, A, RS, R7 y R8 son tal como se
definié anteriormente. El aldehido de férmula general D-6 se hace reaccionar con un
reactivo de Grignard de formula general D-7, en la que R es tal como se definid

20  anteriormente para obtener un alcohol secundario de férmula general D-8.

Se pueden obtener otros compuestos de acuerdo con, o por procedimientos
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conocidos.

Procedimiento E:

Este procedimiento se utiliza para sintetizar las unidades estructurales E-3, que
corresponden a la formula general A-1 del procedimiento A, formula general B-1 del
procedimiento B y formuta general C-2 del procedimiento C, en las que R = OH, R9 es
-CF2R"", R10 = H, Ves Ny U W, Y, Z R5 R7 y R8 son tal como se definié
anteriormente.

F_RT
o F OH
R CF2-SiMe3, TBAF

0% MR s s B s
W X Y

N

R? SN Yo R7 Y~FRo
0§ o E-3

H“-E-ng-ﬁr, h

Un compuesto de férmula general D-6 (derivado del procedimiento D) se trata
con un reactivo de difluorotrimetilsililo de férmula general E-1, en la que R” es alquilo
(C1-C5), alquenilo (C2-CS5), alquilen (CO-C5)-arilo (C6-C14), alquilen (C0-C5)-
heteroarilo (C5-C15), alquilen (CO0-CS5)-cicloalquilo (C3-C8), alquilen (CO0-C5)-
cicloalquenilo (C3-C8), en el que alquilo y alquileno no estan sustituidos o estan mono,
di o trisustituidos con F y arilo, heteroariio, cicloalquile y heterociclealquiloc no estan
sustituidos o estan mono, di o trisustituidos con halégeno, alquilo (C1-C4) , -CF3, -
CHF2 ¢ O-alquilo (C1-C4) en un disolvente polar tal como tetrahidrofurano con
cantidades cataliticas de una fuente de i6n de fluoruro tal como KF o fluoruro de
tetrabutil amonio o alternativamente con un reactive de bromodiflucrometilo de férmula
general E-2 en presencia de indic en un disolvente polar tal como tetrahidrofurano en
un bano ultrasénice para obtener un alcohoi secundario de férmula general E-3.

- Se pueden abtener otros compuestos de acuerdo con, o por procedimientos

conocidos.

Procedimiento F:

Este procedimiento se utiliza para sintetizar los bloques estructurales F-3, que
corresponde a la formula general C-1 del procedimiento C.

l&d
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R1 R1 R1
B CuCN B NBS, AIBN Br B
20 . , 7\ N 7 N\ N
= DMF — N ccla CN={ N
R3 R2 R3 R2 R3 R2
F-1 F-2 F-3

Un 1-bromo-4-metil-benceno de férmula general F-1, enlaque B, R1, R2, R3 y
R4 son tal como se definid anteriormente, se hace reaccionar con cianuro de cobre en
un disclvente polar como dimetilformamida a temperatura elevada, como por ejemplo
150 — 200°C para obtener el 4-metil-benzonitrilo de férmula general F-2. El 4-metil-
benzonitrilo de férmula géneral F-2 se broma por tratamiento con N-bromosuccinimida
en tetraclorometanc a reflujo en presencia de un iniciador radical como AIBN para
obtener el 4-Bromometil-benzonitrilo de férmula general F-3.

Procedimiento G:

Este procedimiento se utiliza para sintetizar las unidades estructurales G-3, que
corresponde a la formula general B-2 del procedimiento B, en la que B= C(R4), R1 = -
CH2-Nuc, y R2, R3 y R4 son tal como se define.

R4 R4 Br R4 Nuc
NBS, AIBN Nuc :
F N —— F S
F
N cou A\ \\N
R3 R2 R3 R2 R3 " R2
G-1 G-2 G-3

Un 4-fluoro-2-metilbenzonitrilo de formula general G-1 se broma por
tratamiento con N-bromesuccinimida en tetraciorometano a reflujo en presencia de un
iniciador radical como AIBN para obtener el 2-Bromometil-benzonitrilo de férmula
general G-2. El compuesto de férmula general G-2 se hace reaccionar ¢on un
nucledfilo, por ejemplo una amina primaria 0 secundaria o0 una sal de sodio de un tiol o
un alcohol, en un disolvente polar tal como dimetilformamida para obtener el
compuesto de férmula general G-3.

Procedimiento H.

Este procedimiento se utiliza para sintetizar las unidades estructurales H-3, que
corresponden a la formula general B-2 del procedimiento B, en la que B= C(R4), R1,
R2, R3 y R4 son tal como se define.

I8y
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N
N
R3 R2 R3 R2
H-1 H-3

Un 4-fluorg-2-bromobenzonitrilo de férmula general H-1 se convierte a un
compuesto de formula general H-3, reaccionande con un acido bérico o un éster borico
5 de férmula general H-2, en ia que M1 & M2 pueden ser independientemente hidrogeno
o alquilo (C1-C8). En él caso de alquilo, M1/M2 pueden formar un sistema de anillo y
R1 es tal como se definié anteriormente, usando una cantidad catalitica de un metal de
transicion, como por ejemplo Paladio y un ligando, como por ejempilo trifenilfosfina en
presencia de una base como por ejemplo Cs,CO; en un disolvente como por ejemplo
10 DMF/agua.
Procedimiento I
Este procedimiento se utiliza para sintetizar las unidades estructurales -5, que
corresponden a la férmula general B-2 del procedimiento B, en la que B= C(R4), R1 es
—CH2CH2R y R2, R3 y R4 son tal como se define.

15
PPh3=CHR |2
0
PO{OR)2CH2R R
R4 —0 (2" R4 —
base CuCN
F B —— = Br

—_—

0
3 R2 PPh3-CH2R* X' p3 =2

L2-
1-1 base 13

R R
R4 = R4
H2/Pd
F \ F W
N N
R3 R2 - R3 R2

14 15

leg
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Un 2-bromo-5-fluorobenzaidehido de formula general I-1, en la que R2, R3 y R4 son
tal como se definid anteriormente, se hace reaccionar bajo condiciones de reaccién de
tipo Wittig bien con un trifenilfosforanilideno de fdrmula general 1-2, en la que R es
alquilo (C1-C7), en la que el alguito esta 1 a 5 veces sustituido con F;

o con un fosfonato de férmula general I-2°, en la que R es alquilo (C1-C7), en la que
alquilo esta sustituido 1 a 5 veces con F en presencia de una base como hidruro de
sodio o con una sal de fosfonio de férmula general I-2°", en la que R es alquilo (C1-
C7), en la que alquilo estd 1 a 5 veces sustituido con F en presencia de una base
como n-butil-itio en un disclvente polars como tetrahidrofurano para obtener un
compueste de formula general |-3, en la que R2, R3, R4 y R son tal como se definié
anteriormente. El bromuro de formula general 1-3, en la que R2, R3, R4 y R son ta!
como se definid anteriormente, se hace reaccionar con cianuro de cobre en un
disolvente polar como dimetiiformamida a temperatura elevada, por ejemplo 150 -
200°C para obtener el 4-fluoro-benzonitrilo de férmula general -4, en la que R2, R3,
R4 y R son tal como se definié anteriormente. El doble enlace del compuesto de
formula general -4 se puede hidrogenar con hidrégeno y un catalizador de paladio en
un disolvente polar como metano! para obtener el compuesto de férmula general 1-5,
en la que R2, R3, R4 y R son tal como se definio anteriormente,

Procedimiento J

5 | A
jzj\ P9 Mo F Hic= nucledflio k3 v (- o e
,@M\ _Q DB

ca n r

1. fenilcloroformato, piridina

N on =3 th e 2 DSV, DeCH
Jﬁ_l E § ( o Fenilctoroformasto

-0 W NEL OV, 130
m r

:@\wgw

Un compuesto de férmula general C-1, en la que R1 = F, y B, R2, R3, R5, R7,
R8, R9, R10, U, V, W, Y y Z son tal como se definio anteriormente, se hace reaccionar

Isy
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con un nucledfilo, p. €., metilato de sodio, para obtener un compuesto de férmula
general C-2. Un compuesto de formula general C-2 se hace reaccionar con
hidrocloruro de hidroxilamina en presencia de una base como trietilamina en un
disolvente como tetrahidrofurano y metanol para obtener un compuesto de formula
S general C-3. Esta reaccién se puede facilitar calentando la mezcla de reaccién bajo
irradiacién de microondas. Un compuesto de féormula general C-3 se convierte al
producto de formula general C-4 por reaccidon con fenilcloroformato en presencia de
una base como piridina o diisopropiletilamina seguida de calentamiento de la mezcla
de reacciébn con irradiacibn de microondas para permitir la ciclizacion, o
10  alternativamente aistando el intermedio resultante y tratandolo con una base como 1,8-
diazabiciclo[5.4.0]undec-7-eno en un disolvente tal como acetonitrilo.
Los Ejemplos 47-49 se obtuvieron de acuerdo con el procedimiento J.
Procedimiento J

v "
” W
Re RO LY Jard m fa
DX e N
) H o J\U o

RS
L 4
W

v, R A1 i form i
: 1. fenilclors ato, prigna
] '
NH,OH, N8, R;@\‘ S 2. 08U, e CN

15
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Un compuesto de formula general K-1, enla que R5, R7, R8 R, U, V, W, Yy
Z son tal como se definio antericrmente, se trata con un agente oxidante como dioxido
de manganeso en un disclvente apolar como diclorometano para obtener una cetona
de formula general K-2, en la que R5, R7, R8, R9, U, V, W, Y y Z son tal camo se
definié anteriormente. Un 4-bromometil-benzonitrilo de formula general K-3, en la que
R1, R2, R3, R4 y B son tal como se definié anteriormente, se hace reaccionar con una
fosfito a tal como trietilfosfito a temperatura elevada, como por ejemplo 120 — 180°C
para obtener un fosfonato de formula general K4, en la que R1, R2, R3, R4 y B son tal
como se definié anteriormente. El fosfonato de formula general K-4, en la que R1, R2,
R3, R4 y B son tal como se definié anteriormente, y la cetona de férmula general K-2,
en la que R5, R7, R8, RS, U, V, W, Y y Z son tal como se definio anteriormente, se
hacen reaccionar bajo condiciones de tipo Wittig en presencia de una base como
hidruro de sodio en un disolvente polar como tetrahidrofurano para obtener el
compuesto de fdSmula general K-5, en la que R1, R2, R3, R4, R5, R7, R8, R9, B, U, V,
W, Y y Z son tal como se definié anteriormente. El doble enlace del compuesto de
formula general K-5 se hidrogena con hidrégeno y-un catalizador de paiadio en un
disclvente polar como metanol para obtener el compuesto de férmula general K-6, en
la que R1, R2, R3, R4, R5, R7, R8, RY, B, U, V, W, Y y Z son tal como se definid
anteriormente. Tal como se describid en el procedimiento A, el compuesto K-8, en el
que R1, R2, R3, R4, R5 R7, R8, R9, B, U, V, W Y y Z son tal como se defini6
anteriormente, se trata con hidrocloruro de hidroxitamina en presencia de una base tal
como trietilamina en un disolvente tal como tetrahidrofurano y metanol para obtener un
compuesto de formula general K-7, en la que R1, R2, R3, R4, R5, R7, R8, R9, B, U, V,
W, Y y Z son tal como se definié anteriormente.  Esta reaccion se puede facilitar
calentando la mezcta de reaccion bajo irradiacion de microondas. El compuesto K-7 se
convierte al praducto de férmula general K-8, en la que R1, R2, R3, R4, R5, R7, RS,
RS, B, U, V, W, Y y Z son tal como se definié anteriormente, por reaccién con
fenilcloroformato en presencia de una base como piridina o diisopropiletilamina,
seguida de calentamiento de la mezcla de reaccion bajo irradiacién de microondas
para permitir [a ciclizacion o altemativamente aislando el intermedio resultante y
tratandolo- con una base como 1,8-diazabiciclo[5.4.0]lundec-7-eno en un disolvente
como acetonitrilo.

El Ejempio 34 se obtuvo de acuerdo con el procedimiento K.

Procedimiento L:

qu
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Este procedimiento se usa para sintetizar las unidades estructurales L-3, que
corresponden a la férmula general B-2 del procedimiento B, donde B = C(R4), R1 =
OR, R es alquilo (C1-C4) o alquileno (C0-C2)-cicloalquilo (C3-C6) donde los grupos
alquilo y alquileno no estan sustituidos o estan mono, di o trisustituidos con F, y donde
R2, R3 y R4 son comao se han definido anteriormente.

R4 00— R4 OH R4 O—R

El aril metil éter de la formula general L-1 en la que R2, R3 y R4 son como se
han definido anteriormente, se desmetila por tratamiento con tricloruro de aluminio en
dicloroetano a la temperatura de reflujo para dar el feno! de la formula general L-2. El
fenol de la férmula general L-2 se hace reaccionar con un electréfilo RX donde X es un
grupo saliente tal como hailuro o un sulfonate en un disolvente polar tal como
dimetilformamida en presencia de una base ta! como carbonato potési'cq para obtener
un compuesto de ia fdrmula general L-3. Cuando se usa clorodifluoroacetato de metilo
como electrdfilo y 1a mezcla de reaccion se calienta a 60-120°C en un disolvente tal
como dimetilformamida o dimetilacetamida, se cbtiene el compuesto de la férmula
general L-3 en la que R es CHF2.

Se pueden oblener otros compuestos de acuerdo con, o por procedimientos
conocidos.

Procedimiento M:

Este procedimiento se utiliza para sintetizar las unidades estructurales M-2,
que corresponden a la férmula general B-2 del procedimiento B, en la que B = C(R4),
R1 = OR, R es alguilo (C1-C4) o alquilen (C0-C2)-cicloalquilo (C3-C6) donde alquilo y
alquileno no estan sustituidos o estan mono, di o trisustituidos con F, y donde R2, R3 y
R4 son H.

170



74

Se trata 2,4¥difluoro-benzonitrilo de férmula M-1 con un alcohol ROH en un
disolvente tal como tetrahidrofurano en presencia de una base tal como terc-butéxido
de potasio a 0-5°C para producir el éter de formula general M-2 en !a que R es alquilo
(C1-C4) o alquilen (C0-C2)-cicloalquilo (C3-C6) en la que alquile y alquileno no estan

5 sustituidos o estan mono, di o trisustituidos con F.

Se pueden obtener otros compuestos de acuerdo con, o por procedimientos
conocidos.

Procedimiento N:

 Este procedimiento se utilizdé para sintetizar las unidades estructurales N-4 y N-

10 7, que corresponden a la formula general A-1 del procedimiento A, en la gue R = OH,
formula general B-1 del procedimiento B, en la que X es O, y formula general C-2 del
procedimiento C, en la que W es CH2, RiDes H, Zesunenlacey U, V. Y, R5, R7 y

R8 son tal como se definid anteriormente, y R9 es H para N4 ¢ como se definid

[0)
O\R.
10
R8
R7
N-2

anteriormente para N-7.

o
0\
-
UO NBS
R7

N-1

_H
. R o
y
Y-RS R8 UAH, 6@
— V. Y—Rs
R7
7
N-4

N-3 R

=0 R9
U OH
Re-MgBs
MnOz O N_Gg u
R8 = v Y—RS& O
l R8.(Z i v ~RS

R7

15 N-5 R7 N-7

El oxazol o tiazol éster de férmula general N-1, en la que R’ es alquilo inferior,
U, V, R7 y R8 son tal como se definié anteriormente, se broma por tratamiento con N-
bromosuccinimida en tetraclorometano o diclorometano a reflujo en presencia de un

20  iniciador radical como AIBN o peroxido de benzoflo para producir el preducto bromado

7/
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de formula general N-2. El bromuro de alquilo de formula general N-2 se hace
reaccionar con un nucledfilo Y-RS, en el que Y es OH o Y es NH(R6) y R5, R6 son tal
como se definid anteriormente, en un disoivente polar como acetonitrilo en presencia
de una base como carbonato de potasio para obtener un compuesto de formula
general N-3. El éster de formula general N-3 se reduce con un agente reductor, como
hidruro de aluminio y litio, al alcohol de férmula general N-4. Se trata un compuesto de
formula general N-4 con un agente oxidante tal como didxido de manganeso en un
disolvente apolar como diclorometano para obtener un aldehido de férmula general N-
5 enlaqueY, U V, R5 R7y R8 son tal como se definié anteriormente. El aldehido de
férmula general N-5 se hace reaccionar con un reactivo de Grignard de férmula
general N-6, en la que R9 es tal como se defini anteriormente para obtener un aicohol
secundario de formula general N-7.

Se pueden obtener otros compuestos de acuerdo con, o por procedimientos
conocidos.
Lista de abreviaturas:

Ac acetilo

AIBN 2.2’-azobis(2-metilpropionitrilo)
Bn bencilo

iBu isobutilo

tBu terc-Butilo

BuLi n-butil-litio

Bz benzoilo

Cl lonizacion quimica (MS)

Cy ciclohexilo

DBU 1,8-diazabiciclo[5.4.0Jundec-7-eno
DEAD dietilazodicarboxilato

0OCl lonizacién quimica directa (EM)
DCM diclorometano

DMAP N,N-dimetilaminopiridina
DMF N,N-dimetilformamida

DMSO dimetilsulféxido

EE acetato de etilo

eq equivalentes

El lonizacion por impacto de electrones (MS)
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ESI
FG
F-TEDA

Hal
HPLC
LC-MS
GS

Me
MCPBA
MS
MsCl
MW
NBS
RMN

p

Pd/C
PG

iPr
nPr
pTsOH
Rf
SFC
TBAF
terc
TLC
TMS

Los compuestos adicionales de la formula | se pueden preparar de forma

76

lonizacidn por electropulverizacion (MS)

Grupo funcional
1-clorometil-4-fluore-1,4-diazoniabicicio[2.2. 2)octano
bis(tetrafiuoroborato)

halégeno

Cromatografia liquida de alta eficacia

cromatografia de liquidos acoplada con espectrometria de masas
Grupo labil

metiio

Acido meta-cloroperbenzoico

espectrometria de masas

Cloruro de metansulfoniio

microondas

N-bromosuccinimida
Resonancia magnética nuclear
para

patadio sobre carbono

Grupo Protector

isopropilo

n-propilo

acido p-toluensulfénico

factor de retencién (TLC)
Cromatografia de fluidos supercriticos
Flucruro de tetrabutilamonio
terciario

Cromatografia en capa fina

trimetilsililo

correspondiente ¢ por procedimientos conocidos.

A continuacion se describen los procedimientos experimentales para preparar

los ejemplos antes mencionados.

Sintesis de las unidades estructurales de acuerdo con el procedimiento D:

t-[4-Metil-2-(4-trifluorometil-fenil)-tiazol-5-ill-etanol

\s
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MeMgBr, THF,
0°C

'f, MnO2, DCM I\
reﬂu;o g N
F
F
N
TQ/A—(

4-Meti1-2-{4-triﬂuorornetil-fenil)—tiazo!-s-carbaldehido

N MnO2, DCM N
reflujo
S oH s %
F F
. .
F

F
F

5 Se disolvieron 18,5 g de [4-metil-2-(4-triflucrometil-fenil)-tiazol-5-il}-metanol’ en
200 mi de diclorometano. Se afadieron 65,3 g de oxido de manganeso (V) (activado
con carbon) y a mezcla resultante se calentd a reflujo durante cuatro horas. La mezcla
de reaccion enfriada se filtré a través de un lecho de celita. El filtrado se evapord in
vacuo para obtener 17,1 g de 4-metil—2-(4~triﬂuorometil-fenil)-t'iazol-s-carbaldehido

10  como un sdélido amarillo palido.
C12HBF3NOS (271,26), MS(ESI): 272,1 (M+H").
1-{4-Metil-2-(4-triflucrometil-fenil)-tiazol-5-ill-etanol

N MeMgBr, THF,
1\ -78°C
s~ NN
' A\

o)

1EP1586573
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Se disolvieron 2,5 g de 4-Metil-2-(4-triftuorometil-fenil)-tiazol-5-carbaldehido en
100 ml de tetrahidrofurano. A 0°C, se afadieron gota a gota 3,38 ml de una disolucién
uno melar de bromuro de metilmagnesio en tetrahidrofurano. El bafo de refrigeracion
se retiro y la mezcla de reacciéon se agitd a temperatura ambiente durante una hora.
5 Luego la mezcla de reaccion se vertid en 100 ml disolucion saturada de NH4ClI
enfriada con hielo y se extrajo cinco veces con porciones de 80 mi de acetato de etilo.
Las capas organicas combinadas se lavaron con 100 ml! de salmuera, luego se
secaron sobre MgSO04. E! disolvente se evaporo para obtener 2,7 g de 1-[4-metil-2-(4-
trifluorometil-fenil)-tiazol-5-il}-etanol bruto como un sélido amarillo palido que se uso sin
10 purificacién adicional.
C13H12F3NOS (287,36), MS(ESI): 288,1 (M+H").
2-Metil-1-[4-metil-2-(4-trifluorometil-fenil)-tiazol-5-ill-propan-1-ol

'fﬁ
S

0

¢
De acuerdo con el método descrito para 1-[4-Metil-2-(4-triflucrometil-fenil)-
15  ftiazol-5-il]-etanol, se obtuvo 2-Metil-1-[4-metil-2-(4-trifluorometil-fenil)-tiazol-5-il)-
propan-1-ol a bartir de 4-Metil-z-(4-triﬂuorometil—fenii)-tiazo!—s-carbaldehido y bromuro
de isopropilmagnesio.
C15H16F3NOS (315,36), EM (ESI): 316,1 (M+H+).
3-Metil- 1-[4-metil-2-(4-trifluorometil-fenil)-tiazol-5-ill-butan-1-ol

",‘\gﬁ
S

(o)

F

F
20 F

De acuerdo con el método descrito para 1-[4-Metil-2-(4-trifluorometil-fenil)-
tiazol-5-ilj-etanol, se obtuvo 3-Metil-1-[4-metil-2-{4-trifiuvorometil-fenil)-tiazol-5-il]-butan-
1-0l a partir de 4-Metil-2-(4-trifluorometil-fenit)-tiazol-5-carbaldehido y bromuro de
isobutilmagnesio.
25 C16H18F3NOS (329,38), EM (ESI): 330,0 (M+H+).
1-[4-Metil-2-(4-triflucrometil-fenil)-tiazol-5-ill-propan-1-ol
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OH
F

F
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De acuerdo con el método descrito para 1-[4-metil-2-(4-triflucrometil-fenil)-
tiazol-5-il}-etanol, se obtuvo 1-[4-metil-2-(4-trifluorometil-fenil)-tiazol-5-il}-propan-1-ol a

partir de 4-metil-2-(d-trifluorometil-fenil)-tiazol-5-carbaldehido y  bromuro de

B

5 etilmagnesio.
C14H14F3NOS (301,33), MS(ESI): 302,0 (M+H+).

FW Nﬂ\ bce %
F %®’<
A una disolucidon de 10,48 g de 1-[4-metil-2-(4-triflucrometil-fenil)-tiazol-5-il]-
propan-1-ol racémico en 210 mL de tetrahidrofurano se le afadieron 5,2 g de acido
10 (R)-(-)-a-meloxifenit acético, 40 mL de wuna disolucion molar de N,N-
diciclohexilcarbodiimida en diclorometano y algunos mg de N,N-dimetilaminopiridina.
La meicla resultante se agité a temperatura ambiente durante 1 hora, luego se filtré. El
filtrado se concentrd a presion reducida y los diaesteredmeros se separaron por
cromatografia en columna sobre gel de silice (gradiente de heptano 100 a heptano S0/
15 acefato de etilo 10) para producir:
4,09g de éster (S)-1{4-metil-2-(4-trifluorometil-fenil)-tiazol-5-il]-propilico del acido (+)-
(R)-metoxi-fenil-acético (fraccion menos polar) de acuerdo con el analisis 'H RMN?
C23H22F3NO3S (449,50), MS(ESI): 450,1 (M+H"),
y 5,42¢g de éster (R)-1-[4-metil-2-(4-trifiuorometil-fenil)-tiazol-5-il}-propilico del acido (-)-
20  (R)-metoxi-fenil-acético (fraccion mas polar) de acuerdo con el andlisis 'H RMN?
C23H22F3NO3S (449,50), MS(ESI): 450,1 (M+H").
(+)-(R)-1-[4-Metil-2-(4-triflucrometil-fenil)-tiazol-5-ill-propan-1-ol

? Trost, B.M.; Belletire, J.L.; Godleski, S.; McDougal, P.G.; Balkovec, J.M. J. Org. Chem. 1986, 51,2370



177

80

OH

A una disolucién de 3,74 g de éster (R)-1-[4-metil-2-(4-triflucrometil-fenil}-tiazol-
5-il]-propilico del acido (-}-(R)-metoxi-fenil-acético en 19 mL de tetrahidrofurano y 19
mL de etanol, a G°C, se le afiadieron gota a gota 24,5 mL de una disolucion molar de
5 hidréxido de sodio en 20,4 mL de agua. La mezcla resultante se agité a 0°C durante
15 minutos, luego se afadieron 24,5 mL de una disolucion 5N de acido clorhidrico en
20,4 mL de agua. Después de eliminar los disolventes organicos al vacio, la mezcla se
extrajo con acetato de etilo, se filtré a través de una silicona tratada con papel de filtro
y se concentré a presion reducida. El residuo se purificéd por cromatografia en columna
10  sobre gel de silice (diclorometano S0/acetato de etilo 10) para proveer 2,09 g de (+)-
(R)-1-[4-metil-2-(4-triflucrometil-fenil)-tiazol-5-il]-propan-1-ol.
C14H14F3NOS (301,33), MS(EI): 301 (M").
(-)-(S)-1-[4-Metil-2-(4-trifluorometil-fenil}-tiazol-5-ill-propan-1-ol

'
F N
F

15 De acuerdo con el meétodo descrito para (+)-(R)-1-[4-metil-2-(4;triﬂuorometi1-
fenil)-tiazol-5-il]-propan-1-ol, se obtuvo (-}-(S)-1-{4-metil-2-(4-trifluorometil-fenil)-tiazol-
5-il]-propan-1-ol - por saponificacidén de éstér (S)-1-[4-metil-2-(4-triflucrometil-fenil)-
tiazol-5-il]-propilico del acido (+)-(R)-metoxi-fenil-acético,

C14H14F3NOS (301,33), MS(ESI): 302,2 (M+H").

20 . 1-[4-Metil-2-{4-trifluorometil-fenil)-tiazol-5-il]-pentan-1-ol
’i’W
s OH
F

De acuerdo con el método descrito para 1-[4-Metil-2-(4-trifluorometil-fenil)-
tiazol-5-ilj-etanol, se obtuvo 1-[4-Meti|-2-(4-triﬂuorometfl—fenil)-tiazol-5—il]-pentan-1-oI a
partir de  4-Metil-2-(4-trifluorometil-fenil)-tiazol-5-carbaldehido y bromuro de

25  Butilmagnesio. ‘
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C16H18F3NOS (329,39), EM (ESI). 330,1 (M+H+), Rf (n-heptano: acetato de etilo =
1:1) = 0,46.
1-[4-Metil-2-(4-triflucrometil-fenil)-tiazol-5-ii]-2-fenil-etanol

<D
8

CH

F

F
F

De acuerdo con el metodo descrito para 1-[4-Metil-2-(4-trifluorometil-fenil)-
tiazol-5-il}-etanol, se obtuvo 1-[4-Metil-2-(4-triﬂuorometiI-fenil);tiazol-5-iI1—2-fenil-etanol a
partir de 4-Metil-2-(4-trifluorometil-fenil)-tiazol-5-carbaldehido y bromuro de
bencilmagnesio.

C19H16F3NOS (363,40), MS (ESI): 364,0 (M+H+).

1-[4-Metil-2-(4-trifluorometil-fenil)-tiazol-5-il]-2-piridin-2-il-etanol

= N
® =
'@j (}_,"“‘ W%‘Q
Y S  oH

s
F F
F ; F £
Se anadidé 1,47 mi de una disclucién 3M de bromurc de etiimagnesio a una
disolucion de 0,44 mi de 2-picolina en 40 ml de éter dibutilico. La mezcia de reaccion
se agitd a 140°C durante cuarenta minutos. Después, se burbujed una atmaésfera de
argdn a través de la mezcla de reaccion durante diez minutos. La mezcla se enfrio
hasta 70°C. Se afadié 1,0 g de 4-Metii-2-(4-trifluorometil-fenil)-tiazol-5-carbaldehido,
disuelto en 50 m! de tetrahidrofurano, y se agitd a temperatura ambiente durante
treinta minutos. La mezcla de reaccién se vertid en hielo y se exirajo tres veces con
porciones de 80 mi de acetato de etilo. Las capas organicas combinadas se secaron
sobre MgSO4. El disclvente se evaporé in vacuo para obtener 1,49 g de 1-[4-Metil-2-
{4-trifluorometil-fenil)-tiazol-5-il}-2-piridin-2-il-etanol bruto como un aceite. Este materia
se usd sin purificar.
C18H15F3N20S (364,39), MS(ESI). 365,1 (M+H+), Rf (n-heptanc. acetato de
etilo =1,1)=0,08.
2-(4-Fluoro-fenil}-1-[4-metil-2-(4-trifluorometil-fenil)-tiazol-5-il}-etanol
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De acuerdo con el método descritc para 1-[4-Metil-2-(4-triflucrometil-fenil)-
tiazol-5-il}-etanol, se obtuvo 2-(4-Fluoro-fenil)-1-[4-metil-2-(4-trifluorometil-fenil}-tiazol-
5-il]-etanol a partir de 4-Metil-2-(4-trifluorometil-fenil)-tiazol-5-carbaldehido y bromuro

9  de 4-fluorbencilmagnesio.
C13H13F3N20S (302,32), MS (ESI): 303,1 (M+H+),
[4-Metil-2-(4-trifluorometil-fenil)-tiazol-5-ill-fenil-metanol

De acuerdo 'con el método descrito para 1-[4-Metil-2-(4-trifluorometil-fenil)-
10  tiazol-5-il]-etanal, se obtuvo [4-Metil-2-(4-trifluorometil-fenit)-tiazol-5-il]-fenil-metanol a
partir de 4-Metil-2-(4-trifluorometil-fenil)-tiazol-5-carbaldehido  y  cloruro de
fenilmagnesio.
C19H15F4ANOS (381,40), MS(ESI): 382,0 (M+H+).
1-14-Metil-2-{ 4-triﬂuorometii-feni1)-tiazoI-S-il1-3-fen‘11-prop-2-in-1 -0}

l\i\ O
S

X N

15
De acuerdo con el método descrito para 1-[4-Metil-2-(4-triflucrometil-fenil)-

tiazol-5-il)-etanol, se obtuvo 1-[4-MetiI-Z-(4-triﬂuorometil-fenil)-tiaz.ol-5-il]-3—feni|-prop-2-
in-1-ol a partir de 4-Metil-2-(4-trifluorometil-fenit)-tiazol-5-carbaldehido y bromuro de
feniletinilmagnesio.

20 C20H14F3NOS (373,40), MS(ESI): 374,0 (M+H+).

1-[4-Metil-2-(4-trifluorometil-fenil}-tiazol-5-il]-3-fenil-propan-1-ol

179
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Se obtuvo 1-[4-Metil-2-(4-triflucrometil-fenil)-tiazol-5-ii)-3-fenil-propan-1-ol por
hidrogenacion de 1-[4-Metil-2-(4-trifluorometil-fenil)-tiazol-5-il)-3-fenil-prop-2-in-1-ol en
metanol con paladio sobre carbono (10%) en una atmésfera de hidrogeno durante toda

5 lanoche.

C20H18F3NOS (377,43), MS(ESI): 376,1 (M+H+),

1-[4-Metil-2-(4-trifluorometil-fenil)-oxazol-5-ill-3-fenil-prop-2-in-1-ol

hi\ OH
N 0

1P A\

De acuerdo con el método descrito para 1-[4-Metil-2-(4-trifluorometil-fenil)-

10  tiazol-5-il]-etancl, se obtuvo 1-[4-Metil-2-(4-trifluorometil-fenil)-oxazoil-5-il}-3-fenil-prop-
2-in-1-o| a partir de 4-Metil-2-(4-trifluorometil-fenil)-oxazole-5-carbaldehido (obtenido a

partir de {4-Metil-2-(4-trifluorometil-fenil)-oxazol-5-il]-metanol3 y diéxido de manganeso

(V) de acuerdo con la sintesis descrita para 4-metil-2-(4-trifluorometil-fenil)-tiazol-5-
carbaldehido) y bromuro de feniletinilmagnesio.

15 C20H14F3NO2 (357,34), MS(ESI): 358,1 (M+H+).

1-[4-Metil-2-(4-trifluorometil-fenil)-oxazol-5-ill-3-fenil-propan-1-ol

“F\QJ’” i
&) o]
0 - w \ YJQ/L
F F

Se obtuvo 1-[4-Metil-2-(4-trifluorometil-fenil)-oxazol-5-il]-3-fenil-propan-1-ol por

hidrogenacion de 1-[4-Metil-2-(4-trifluorometil-fenil)-oxazol-5-il}-3-fenil-prop-2-in-1-0f en

20  metanol con paladio sobre carbono (10%) en una atmosfera de hidrégeno durante toda
la noche,

C20H18F3NO2 (361,37), MS(ESI). 362,0 (M+H+).

OH

*Bioorganic & Medicinal Chemistry Letters (2003), 13(9), 1517-1521,
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Sintesis de las unidades estructurales segun el procedimiento E:
2.2 2-Trifluoro-1-{14-metil-2-(4-trifluorometil-fenil-tiazol-5-ill-etanol

FF
N N F
B A CF3SiMe, TBAF Iv
S ‘

0 S oM

F

F
F e

A una disolucidén enfriada de 1,0 g de 4-Metil-2-(4-trifluorometil-fenil)-tiazol-5-
carbaldehido y 0,55 ml (trifluormetil)trimetilsilano en 10 ml de tetrahidrofurano se le
afiadieron 100 mg de flucruro de tetrabutilamonio. La mezcta de reaccidén se agito a
temperatura ambiente durante 30 minutos. Después, se afadieron 20 ml de HCI 2 N y
la mezcla se agitd a temperatura ambiente durante treinta minutos. La mezcla se
extrajo tres veces con porciones de 50 ml de acetato de etilo. Las capas organicas
combinadas se secaron sobre MgSQC4. El disolvente se evaporo in vacuo para obtener
2,2,2-Trifluoro-1-{4-metil-2-(4-triflucrometil-fenil)-tiazol-5-il]-etancl como un sélido.
C13HIFENOS (341,28), MS(ESI): 342,0 (M+H+), Rf (n-heptano: acetato de etilb =1:1)
= 0,54.

2,2-Difluoro-1-[4-metil-2-(4-trifluorometil-fenil)-tiazol-5-ill-but-3-en-1-ol

. FF . FF/
rs\ ) A B

0 S OH

In F

F F
F F

A una disolucion de 10 g de 4-Metil-2-(4-trifluorometil-fenil)-tiazol-5-
carbaldehido y 868 mg de 3-bromo-3,3-difluorpropeno en 10 ml de dimetilformamida
se le afadieron 425 mg de indio y la suspensién resuitante se agité en un bafo
ultrasdnico durante dos horas, Después, se anadieron 20 mi de acido clorhidrico 1 Ny
la mezcla se agité a temperatura ambiente durante treinta minutos. La mezcla se
extrajo tres veces con porciones de 50 ml de acetato de etilo. Las capas orgénicas
combinadas se secaron sobre MgSO4. El disolvente se evaporé al vacio. El residuo
resultante se purificé por HPLC de fase inversa para obtener 740 mg de 2,2-Difluoro-1-
{4-metil-2-(4-trifluorometil-fenil)-tiazol-5-il}-but-3-en-1-ol como un liofilizado incoloro.

C15H12F5NOS (349,32), MS(ESI): 350,1 (M+H+), Rf (n-heptano: acetato de
etilo = 1:1) = 0,52.
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2.2-Difluoro-1-[4-metil-2-(4-trifluorometil-fenil)-tiazol-5-il]-butan-1-ol

F _
F
5~ \
s H2/Pd I\
s

CH
F OH

F F
F

Se disolvieron 740 mg de 2,2-Difiucro-1-{4-metil-2-(4-triflucrometil-fenil)-tiazol-
5-ill-but-3-en-1-0l en 50 ml de acetato de etilo. Se afiadieron 50 mg de paladio (al 5%
sobre carbono) y la mezcla de reaccién se agitd a temperatura ambiente en una
atmosfera de hidrogeno. Después de tres horas el catalizador se filtré y el filtrado se
evapord Jin vacuo para obtener 720 mg de 2.2-Diﬂuoro-1-[4-metiI-2-(4-triﬂuor6metil-
fenil)-tiazol~5-‘rl]-butan-1—ol como un sélido blance.

C15H14F5NOS (351,34), MS{ESI): 352,1 (M+H+).

2-Ciclopropil-2.2-difluoro-1-[4-metil-2-{4-trifluorometil-fenil)-tiazol-5-ill-etanol

F F 1.) Ac20 F F }
N /2. Pd{OAC)2, rN’-Gg@
f \ @ o l\; \
3.) NaOMe
S  oH ) Na S oH

F
F £ : F ¢

A una disolucion enfriada con hielo de 365 mg de 2,2-Difluoro-1-[4-metil-2-(4-
trifluorometil-fenil)-tiazol-5-il)-but-3-en-1-ol en 10 mi de piridina se le afadieron 5 ml de
anhidrido de acido acético. Se quité el bafio de hielo, y la mezcla de reaccién se agitd
a temperatura ambiente durante una hora. Se afiadi¢ hielo y la mezcla de reaccién se
diluyé por adicién de 100 ml de diclorometano. La capa organica se separd y se lavod
con 50 ml de agua, HCI 1M, disolucién saturada de NaHCO3 y salmuera. Luego la
capa organica se secé sobre MgSO4 y el disolvente se elimind in vacuo. El residuc
resultante se disolvid en 30 mi de éter dietilico (matraz 1). Se afiadieron 246 mg de
acetato de paladio (i}) y la mezcia se enfrié en un bafio de hielo. En un segundo
matraz se suspendieron 4,0 g de N-metil-N-nitroso-p-toluensulfonamida en 30 ml de
etanol. Se burbujed una corriente de argén permanentemente a través del matraz 2 y
luego a través del matraz 1. Se afiadid gota a gota NaOH 2N al matraz 2 hasta que la
disolucién de N-metil-N-nitroso-p-toluensutfonamida, luego se detuvo la corriente de

argon. La mezcla de reaccidon (matraz 1) se agitd a 0°C durante una hora mas. Luego

182
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se afadieron 10 mi de acido acético y la mezcla de reaccion se diluyé por adicién de
80 mi de acetato de etilo. La capa organica se lavd con salmuera y se secd scbre
MgS04. El disolvente se separd a vacio. El residuo resuitante se disolvio en 20 ml de
metanol, se afadié 1 ml de disolucién de metilatc de sodio (30%) y la mezcla de
reaccién se agitd a temperatura ambiente durante una hora. La mezcla de reaccién se
neutralizd luego por adicién de acido acético, el disolvente se eliminé /in vacuo y el
residuo se purificé por HPLC de fase inversa para obtener 120 mg de 2-Ciclopropil-
2,2-difluoro-1-{4-metil-2-(4-trifluorometil-fenil)-tiazol-5-il]-etanol como liofilizado.
C16H14F5NOS (363,35), MS(ESI): 364,1 (M+H+).
2-(4-Difluorometil-fenil)-2,2-difluoro-1-{4-metil-2-(4-trifluorometil-fenil)-tiazol-5-ill-

FF F
N
r\;{‘ Q <F
S

OH

etanol

F

F
F

A una disolucion de 1,0 g de 4-Metil-2-(4-trifluorometil-fenil)-tiazol-5-
carbaldehido y 1,42 g de 4-(bromodiflucrometil)-1-(difluormetilbenceno en 10 ml de

dimetilformamida se le afadieron 508 mg de indio y la suspension resultante se agité

en un bafo ultrasdnico durante doce horas. Luego se afadié 1,42 g adicional de 4-
(bromodiflucrometit)-1-(difiuormetil)lbenceno y se afadieron 508 mg de Indio, y la
suspension resultante se agitdé en un bafo ultrasdnico durante doce horas més.
Después, se afiadieron 20 ml de acido clorhidrico 1 N y la mezcla se agité a
temperatura ambiente durante treinta minutos. La mezcla se extrajo tres veces con
porcicnes de 50 ml de acetato de etilo. Las capas organicas combinadas se secaron
sobre MgSC4. El disolvente se evaporé al vacio. El residuo resultante se purificd por
HPLC de fase inversa para obtener 620 mg de 2-(4-Difluorometil-fenil)-2,2-difluoro-1-
[4-metil-2-(4-trifluorometil-fenil)-tiazol-5-il}-etanol comeo un liofilizado.

C20H14F7NOS (449,39), MS(ES!): 450,1 (M+H+),

Sintesis de las unidades estructurales segin et procedimiento N:

1-{2-(4-Trifiuorometil-fenil)-4-(4-trifluorometil-piperidin-1-ilmetil)-tiazol-5-il]-

propan-1-ol

83
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Ester etilico del Acido 4-bromometil-2-(4-trifluorometil-fenit)-tiazol-5-carboxilico®

0
FF
F
E }ql q N L
Br

A una disoluciéon de 200 g de eéster etilico del acido 4-metil-2-(4-trifluorometil-
fenil)-tiazol-5-carboxilico existente en el mercado, en 1,6 L de diclorometano, se le
anadieron 20,5 g de peroxido de benzoilo y 124 g de NBS. La mezcla resultante se
sometid a reflujo en la oscuridad durante 22 h. Después de enfriar hasta 0°C, la
mezcla se filtré. El filtrado se concentrd hasta la mitad del volumen a presién reducida,
se lavd con agua, se secd sobre sulfato de magnesio, se filtro y se concentrd a presion
reducida para producir un sélido blanco. El sélido se recristalizd en 900 mL de éter
diisopropilico 80/ diclorometano 20 para producir un primer cultivo de 101 g de éster
etilico del acido 4-bromometil-2-(4-trifluorometil-fenil)-tiazol-5-carboxilico. El filtrado se

concentré a presion reducida, luego se recristalizé en 300 mL de éter diisopropilico 90/

* W002067912
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diclorometano 10 para producir un segundo cultive de 72 g. Se obtuvo un total de 173
g de éster etilico del acido 4-bromometil-2-{4-triflucrometil-fenil)-tiazol-5-carboxilico
como un solido blanco.

C14H11BrF3NQO2S (394,21), MS(El). 394 (M™).

Ester etilico del acido 2-(4-trifluorometil-fenil)-4-(4-trifluorometil-piperidin-1-

ilmetil)-tiazol-5-carboxilico

0
0 i F S o™
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@s ; o FF F N
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F N N N
Br .
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A una disolucion de 107,7 g de hidrocloruro de 4-trifluorometil piperidina en 450
mL de agua se le afadieron 2,7 L de acetonitrilo, 224 g de éster etilico del 4cido 4-
bromometil-2-(4-trifluorometil-fenil)-tiazol-5-carboxitico y 157 g de carbonato de
potasio. La mezcla resultante se calentdé hasta 40°C durante 2h, se dejé enfriar hasta
temperatura ambiente, luego se concentrd a presion reducida. El residuo se absorbid
en 2L de diclorometano, luego se lavé dos veces con 500 mL de agua. La capa
organica se secd sobre sulfato de magnesio, se filtr6 y se concentré a presion
reducida. El producto bruto se purificd por cromatografia en columna sobre gel de
silice (gradiente de diclerometano/etancl de 100/0 a 90/10) seguida de lavado del
solido recegido con éter diisopropilico para proveer 212 g de éster etilico del acido 2-
{(4-trifluorometil-fenil)-4-(4-trifluorometil-piperidin-1-ilmetil)-tiazol-5-carboxilico como un
sélido blanco.

C20H20F6N202S (466,45), MS(El): 466 (M™).

[2—(4—Triﬂuoror_netil-fenil)-4-(4-triﬂuorometil-oioéridin-1-iImetil)-tiaZol-S-il]-metanol

0
S o ™

S
N LiAIH, F
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F™F
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A una disolucién de 220 g de éster etilico del acido 2-(4-trifluorometil-fenil)-4-(4-
triftuorometil-piperidin-1-ilmetil)-tiazol-5-carboxilico, en 2,2 L de tetrahidrofurano a 0°C,
se le anadieron gota a gota 250 mL de una disolucién 2M de hidruro de aluminio y litio
en tetrahidrofurano. La mezcla resultante se agité durante 1 h, dejando que se
calentara hasta temperatura ambiente, luego se vertié lentamente en 1L de agua fria y
se extrajo dos veces con 1,5 L de acetato de etilo. Los extractos organicos se secaron
sobre sulfato magnésico, se ﬂltréron y se concentraron a presion reducida. El producto
bruto se lave con 500 mL de éter diisopropilico caliente, luego se purifico por
cromatografia en columna sobre gel de silice (gradiente de diclorometano/etanoi de
100/0 a 901 O) para proveer 163 g de [2-{4-triflucrometil-fenil)-4-(4-trifluorometil-
piperidin-1-iimetil)-tiazol-5-il]-metancl como un sélido blanco.

C18H18F6N20S (424,41), MS(ESI); 425 (M+H™),

2-(4-Triflucrometil-fenil)-4-(4-triflucrometil-piperidin- 1 -ilmetil)-tiazol-5-

carbaldehido

H
F S l CH MnO, E S 0
8 v
F N F N
F N F N

mm

A una disolucién de 1 g de [[2-(4-trifluorometil-fenil)-4-(4-trifluorometil-piperidin-
1-ilmetil)-tiazol-5-il]-metanol en 7 ml de diclorometano se le afiadieron 2,35 g de éxido
de manganeso (IV) (activado con carbén). La mezcia resultante se calenté a refiujo
durante cuatro horas. La mezcla de reaccion enfriada se filtré a través de un lecho de
celita. El filtrado se concentré a presién reducida y se purificd por cromatografia en
columna sobre gel de silice (heptano 80/acetato de etilo 20) para producir 0,53 g de 2-
(4-trifluorometil-fenil)-4-(4-trifluorometil-piperidin-1-ilmetil)- tiazol-5-carbaldehido.

C18H16FEN20S (422,39), MS(ES!): 423,0 (M+H").

1-[2-(4-Trifluoremetil-feni)-4-(4-triflucrometil-piperidin-1-iimetiN-tiazol-5-il]-
propan-1-ol
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A una disolucion de 530 mg de 2-(4-trifluorometil-fenil)-4-(4-trifluorometil-
piperidin-1-ilmetil)-tiazol-5-carbaldehido en 43 ml de tetrahidrofurano a 0°C se le
anadieron 2,2 mi de una disolucion molar de bromuro de etilmagnesid en éter terc-butil

S5 metilico. La mezcla de reaccion se agité a 0°C durante una hora, luego se vertié en
una disolucidon acuosa de KH2PO4 y se extrajo con diclorometano. Los extractos
organicos combinados se secaron sobre sulfato de magnesio, se filtraron y se
concentraron a presidn reducida para. proveer 545 mg de 1-[2-(4-triflucrometil-fenil)-4-
(4-triftuorometil-piperidin-1-ilmetil)-tiazol-5-il}-propan-1-ol que se utilizoé sin purificacion
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10  adicional.
C20H22FBN20S (452,47), MS(ESI): 453 (M+H").
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F
A una disolucidén de 3,78 g de 1-[2-(4-trif|uorometil-féniI)—4-(4-triﬂuorometil-
piperidin-1-ilmetil)-tiazol-5-il}-propan-1-0l racémicc en 66 mL de tetrahidrofurano se le

15 afadid 1,5 g de acido (R)-(-)-a-metoxifenil acético, 9 mL de una disolucién moiar de
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N N-diciclohexilcarbodiimida en diclorometano y algunos mg de N\N-
dimetilaminopiridina. La mezcla resultante se agitdo a temperatura ambiente durante
toda la noche, luego se filtra. El filtrado se concentré a presion reducida y los
diaesteredmeros se separaron por cromatografia en columna sobre gel de silice
(gradiente de heptano 100 a diclorometano 90/ acetato de etilo 10) para producir:
1,06g de éster (S)-1-[2-(4-trifluorometil-fenil)-4-(4-trifluorometil-piperidin-1-iimetil)-
tiazol-5-il]-propilico del acido (-)-(R)-metoxi-fenil-acético {fraccidon menos polar) de
acuerdo con el analisis 'H RMN?

C29H30F6N203S (600,62), MS(ESI); 601,2 (M+H"),
y 0,67 g de éster (R)-1-[2-(4-tnfluorometil-fenil)-4-(4-triflucrometil-piperidin-1-ilmetil)-
tiazol-5-il}-propilico del acido (+)-(R)-metoxi-fenil-acético (fraccién mas polar) de
acuerdo con el analisis 'H RMN?

C28H30FBN203S (600,62), MS(ESI): 601,2 (M+H").

(R)-1-12-{4-Trifluorometil-fenil)-4-(4-trifluorometil-piperidin-1 -ilmetil)-tiazol-5-ilt-
propan-1-ol

F S OH
N
i
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A una disolucién de 0,67 g de éster (R)-1-[2-(4-trifluorometil-fenii)-4-(4-
triflucrometii-piperidin-1-itmetil)-tiazol-5-il]-propilico del acido (R)-metoxi-fenil-acético
en 2,5 mL de tetrahidrofurano y 2,5 mL de etanol a 0°C se le afiadieron gota a gota 3,5
mL de una disolucion molar de hidréxido sédico en 2,7 mL de agua. La mezcla
resultante se agité a 0°C durante 15 minutos, luego se afiadi6 0,6 mL de una
disolucién 5N de acido clorhidrico en 2,7 mL de agua. Después de eliminar los
disolventes orgdnicos al vacio, la mezcla se extrajo con diclorometano, se filtréo a
través de una silicona tratada con filtro y se concentrd a presion reducida. E! residuo
se purificd por cromatografia en columna sobre gel de silice (diclorometano 90/ acetato
de etilo 10) para producir 270 mg de (R)-1-[2-(4-triflucrometil-fenil)-4-(4-trifluorometil-
piperidin-1-ilmetil)-tiazol-5-il}-propan-1-ol.

C20H22FBN20S (452,46), MS(ESI). 453,2 (M+H").

(89.
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(5)-1-[2-(4-Trifluorometil-fenil)-4-(4-trifluorometil-biperidin-1-ilmetil)-tiazol-5-i1-

propan-1-ol

7
E S l OH
\
F‘Q’Q’ﬁd
F N

F
S

De acuerdo con el método descrito para (R)-1-[2-(4-triflucrometil-fenil)-4-(4-
5 trifluorometil-piperidin-1-ilmetil)-tiazol-5-il}-propan-1-ol, se  obtuvo (S)-1-[2-(4-
trifluorometil-fenil)-4-(4-trifluorometil-piperidin- 1-ilmetil)-tiazol-5-il}-propan-1-ol por
saponificacion de éster (S)-1-[2-(4-trifluorometil-fenil)-4-(4-trifluorometil-piperidin-1-
iimetil)-tiazol-5-il}-propilico del acido (R)-metoxi-fenil-acético.
C20H22FBN20S (452,46), MS(ESI): 453,1 (M+H").
10 Sintesis de las unidades estructurales de acuerdo con el procedimiento F:

4-Bromometil-2-cloro-benzonitrilo.

N N
Br I I
Cl CuCN Cl nBS, AIBN cl

—_— —_—

Br

2-Cloro-4-metil-benzonitriio

Br - I

c CuCN ‘ = ¢l
=
15 Se disclvieron 25,0 g de 4-bromo-3-clorotolueno y 21,8 g de cianuro de cobre

() en 200 mi de dimetiformamida y la mezcla se agité a 150°C durante tres horas. La
mezcla de reaccion enfriada se diluyé mediante a adicién de 300 ml de acetato de
etilo y se lavé tres veces con porciones de 150 ml de una solucién saturada de NH4CI.
Los precipitados se retiraron por filtracidn y el filtrado se secé sobre MgSQ4 y después
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se redujo al vacio para obtener 17,3 g de 2-cloro-4-metil-benzonitrilo. Este matenal se
usd sin purificacion en la siguiente etapa.
C8HBCIN (151,60).

4-Bromometil-2-cloro-benzonitrilo
N N
I 1l

Cl NBS, AIBN Cl

Br

Se disolvieron 17,3 g de 2-cloro-4-metil-benzonitrilo en 50 ml de
tetraclorometano y la mezcla se calent¢ a reflujo. Se afadid en cinco porciones una
mezcla de 24,3 g de N-bromosuccinimida y 7,48 g de 2,2°-azobis(2-metilpropionitrilo)
durante un periodo de una hora. La mezcla de reaccion se calentd a reflujo durante
tres horas adicionales. La mezcla de reaccién enfriada se filiré luego a través de un
lecho de celita. El filtrado se lavé con 100 mi de disolucion saturada de NaHCO3, se
seco sobre MgSO04 y el disclvente se elimind in vacuo. El residuo resultante se disolvié
en 200 ml de tetrahidrofurano y se enfrid en un bafio de hielo a 0°C. Se afiadieron 88,0
m! de dietil fosfito, seguidos de la adicién de 117,0 mi de N,N-diisopropiletilamina. El
bafio de refrigeracién se retird y la mezcla de reaccion se- a'gité a temperatura

ambiente durante cuatro horas. La mezcla de reaccion se vertido en 400 ml de una

solucién al 50% de NaHCO3 y se extrajo con 400 ml de éter dietilico. La capa organica

se separ¢ y se lavé con 200 mi de una solucién al 50% de NaHCO3 y 200 ml de agua

y después se secd sobre MgSO4. El disolvente se separd a vacio. E! residuo

resultante se purifico sobre gel de silice con el eluyente n-heptano: acetato de etilo =

18:1 para obtener 13,0 g de 4-Bromometil-2-cloro-benzonitrilo como un sdlido.
C8HS5BrCIN (230,49), Rf (n-heptano: acetato de etilo = 4:1) = 0,31,
8-Metil-quinolina-5-carbonitrilo

Br |

N CuCN N

/
/

\
\
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Se disolvieron 4,0 g de 8-bromo-5-metil-quinolina y 1,69 g de cianuro de cobre
(1) en 16 ml de dimetiformamida y la mezcla se agitd a 200°C durante treinta minutos
por irradiacién con microondas. La mezcla de reaccién enfriada se vertio en 50 ml de
HCI 2 N y se extrajo con 100 mi de acetato de etilo. La capa organica se lavé con 50
S miHCI 2 Ny 30 ml de salmuera y después se secd sobre MgSO4. El disolvente se
separd a vacio. El residuo resultante se purificd sobre gel de silice con el eluyente n-
heptano acetato de etilo = 2:1 para obtener 3,0 g de 8-metil-quinolina-5-carbonitrilo.
C11H8N2 {168,20), Rf (n-heptano: acetato de etilo = 4:1) = 0,20.
8-Bromometil-quinolina-5-carbonitrilo

10 Br
De acuerdo con el metodo descrite para 4-bromometil-2-cloro-benzonitrilo, se
obtuvo 8-bromometil-quinolina-5-carbonitrilo a partir de 8-metil-quinolina-5-carbonitrilo.
C11H7BrN2 (247,10), Rf (n-heptano; acetato de etilo = 4:1) = 0,24.

4-Bromometil-naftaleno-1-carbonitrilo

N
)

15 Br

De acuerdo con el método descrito para 4-bromometil-2-cloro-benzonitrilo, se
ocbtuvo 4-bromometil-naftaleno-1-carbonitrilo a partir de 1-ciano-4-metilnaftaleno
disponible en el mercado.

C12H8BrN (246,11), Rf (n-heptano. acetato de etito = 4:1) = 0,38.

20 2-Bromo-4-bromometii-benzonitrilo
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Br

Br
De acuerdo con el método descrito para 4-bromometil-2-cloro-benzonitrilo, se
obtuvo 2-bromo-4-bromometil-benzonitriio a partir de 2-bromo-4-metil-benzonitrilo
disponible en el mercado.
5 C8H5Br2N (274,94), Rf (n-heptano: acetato de etilo = 4:1) = 0,30.
6-Bromometil-2-cloro-nicotinonitrilo

N
|

S

ClI

~N

Br
De acuerdo con el método descrito para 4-bromometil-2-cloro-benzonitrilo, se
obtuvo 6-bromometil-2-cloro-nicotinonitriio a partir de 2-cloro-6-metil-nicotinonitrilo
10  disponible en el mercado. l
C7H4BrCIN2 (231,48), Rf (n-heptano: acetato de etilo = 1:1) = 0,48.

4-Bromometi-2-fluoro-benzonitrilo

N
!

Br

De acuerdo con el método descrito para 4-bromometil-2-cloro-benzonitrilo, se
15  obtuvo 4-bromometil-2-fluoro-benzonitrilo a partir de 2-fluoro-4-metil-benzonitrilo
disponible en el mercado.
C8H5BrFN (214,04), Rf (n-heptano: acetato de etilo = 4:1) = 0,25.
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Sinfesis de las unidades estructurales de acuerdo can el procedimiento G
4-Fluoro-2-metoximetil-benzonitrite '

i I i
d NEE, AIBN i, ar Nalhe I o
I e I =
F F F

2-Bromometil-4-flucro-benzonitrilo
N

Jl\
S gy
»
5 » F
De acuerdo con el método descrito para 4-Bromometil-2-cloro-benzonitrilo, se

cbtuve  2-Bromometikd-flucro-benzenitrile existente &  partir de 4-Fluoro-2- .
metilbenzonitrile existente en &l mercado. '
CBHS5BrFN (214,04), Rf (n-heptano; acetato de etilo = 4,1) = 0,25,

10 4-Fluore-2-matoximetil-banzonitrifo
M N
It [l
Br NEDM? D/
F’

Se disolvie 1,0 g de 2-bromometil-4-fluaro-benzonitrilo en una mezcla de 10 ml
de metanal y 10 ml de tetrahidrofurane. Se anadieron 500 mg de metilato de sodio y [a
mezcla de rea_ccién s& agiid a temperatura ambiante durante {oda la noche. La mezcla
15  de reaccién se vertio en 30 ml de agua y se extrajg Girce vecas &on una porﬁién de 25
ml de acetato de etilﬁ. Las capas orgénicas combinadas se secaron sobre MgS04, el
disolvente se elimind in vacuo y el residuo resultante s& purificd sobre gel de silice con
el eluyente heptano => n-heptano: acetaio de etilo = ©.1 para obtener 526 mq de 4-
Fluoro-2-metoximetil-benzonitrileas corno un aceite.
20 CIHBFNG (185.17), Rf(n-heptano: acetato de etilo = 9:1) = (,25.
4-Flugro-2-{2 2 2-triflugro-etoximetili-benzonitrilo
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Se disolvieron 336 |l de 2,2, 2-triflucroetanal en 10 ml de dimetiformamida. Se
afiadieron 243 mg de hidruro de sodio y la mezcla se agitd a temperaiura ambiente
durante una hora. Luego se afiade 1,0 g de 2-Bromometil-4-flucro-benzonitrilo en una
5 porcidn vy la mezcla de reaccién se agitd a .temperatura ambiente durante tres horas.
La mezcla de reaccidn se vertio en 50 ml de agua y se extraje ¢inco veces con una
porcién de 25 ml de acetato de etilo. Las capas organicas combinadas se secaron
sobre MaS04, el disolvente ss eliminG in vacuo y el residuo resultante se purificd
sobre gel de silice con el eluyente heptano => n-heptano: acetato de etilo = 4.1 para
10 obtener 750 mg de 4-Fluore-2-(2, 2, 24riflucro-stoximetill-benzonitrilo.
CTOHYFANQ (253,17}, Rf{n-heptano: acetato de efilo = 4:1} = 0,31, -
2-Etoximetil-4-fluoro-benzanitrilg

N
|

De acuerdo con el metodo descrito para 4-Fluore-2-{2,2 2-trifluoro-etoximetii-
15  benzeonitrile, se obtuvo 2-Etoximetil-d-flucre-benzonitrilo a partiy de 2-Bromometi-4-
fluoro-benzaonitrilo y etanol. ‘
C10HI10FNG (179,20}
Sintesis de |as unidades estructurales de acuerdo con el procedimiento H:

2-Ciclopropil-4-fluorc-benzonitrlo

F{Cy)3, PU{Dac)2

20 . ¥ F
Se dispusieron 500 mg de 2-Bromo-4-fluorobenzornitrilo existente en el
mercado, 70 mg de triciclehexilfasfina, 2,04 g de trifosfate de potasio monahidratado y

278 mg de acido ciclopropilbiérice en un recigients de reaceién v se afadieron 11 mi de
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tolueno. La mezcla se desgased cﬁ:-n argén, luego se afadieron 561 mg de acetatc de
paladio {IN) y la mezcla de reaccién se agité a 100°C durante 1,6 horas, A la mezela de
reaccion enfriada se le anadieron 30 ml de agua y la mezcla se extrajo cinco veces
con porciones de 30 mf de acetatc de elilo. Lag capas organicas combinadas se
5  secaron sobre MgS04, el disolvente se eliming in vacuo y el residuo resultante se
purificd sobre gel de silice con el eluyente heptano => n-heptano: acetato de etilo = 5;1
para obtener 310 mg de 2-Ciclopropii-4-flucro-benzonitrile comao wn sélido amarilla.
C10H8FN {161,18), Ri{n-heptano: acetato de etilo = 4:1) = 0,48,
S.4'-Difluoro-bifenil-2-carbonitrilo
i

3

o

10 F
De acuerde con el métado descrito para 2-CicIopmhil—4—f|u0r0—benzonitrilu\ se
obtuve 5.4'-Difiuora-bifenil-2-carbonitrilo a partir de 2-Bromo-4-flucrabenzonitrile
acido 4-flucrohencenc barico.
C13HTF2N (215,20).
15 Sintesis de las unidades estructurales seqdn el procedimients K:
2-Etil-4-flugra-benzonitrilo

Br Br

@‘p:@ 5"
@"“ < @A‘*
. = .
n=Buli
F F

H N
| |I|

| S H2/Pd | /\_\‘Y\_\»
F F

1-Bromo-4-fluoro-2-vinil-bencenc

Br Q.:_;@ B i Br

gl ¢ ’::'] T

‘,.-" .
n-Buli

F. - E .
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Se suspendieron 21,12 g de metiltrifenilfosfonio -:—:ﬁ 150 mi de fetrahidrefurana y
se enfriaron en un bafio de hielo. Se anadieron 21,68 ml de n-butil litio (25 M en n-
heptano}) guta a gota y la mezcla de reaccion se agitd a 0°C durante tieinta minutos.
Luego se afadieron lentamante 10,0 g de Z—bromo-S—ﬂuqrobenzaldeHido aexistente en
el mercado de mode qgue la temperatura de reaccion no superd +3°C. Después de
completar la adicion, s& elimind el bafio de enfriamienta y la mezcla de reaccion se
agitd a temperatura ambiente durante una hora. La mezcla de reaccion se diluyd por
adicion de 300 ml de acetato de etilo v se lavd tres veces con porciones de 120 ml de
salmuera. La fase organica se seco sobre Mg304, el disolvente se elimind in vacuo y
&l residuo resultante se purificd sobra_ge] de silice con el eluyente heptano => n-
heptano: acetata de etilo = 9:1 para ¢blener 7,8 g de 1-Bramo-4-fluoro-2-vinil-bencenao
como Un aceite.

C8HSERrF (201,04), Rf(n-heptanc: acetato de etilo=9:1) = 0,61

4-Fluora-2-vinil-benzoniteilo

Br H
R CuCh S,
| o
F F

Se disolviercn 4,0 g de 1-Bromo-4-fluore-2-vinil-bencenc y 1,87 g de cianuro de
cabre (1) en 16 ml de dimetifornamida y s& calentd bajc iradiacidn de microondas a
200°C durante 25 minutos. La mezcla de reaccion enfriada se verﬁé en 200 m! de HCI
1M y se exirajo cinco veces con porciones de 80 ml de acetato de etilo. Las capas
organicas combinadas se lavaron -::on.wo ml de HCI| 1N, se secaron sobre Mg304,
luego el disolvente se eliming in vacuo y el residuo resultante se purifico sobre gel de
silice con el eluyente heptano => n-heptano: acetato de efiio = 81 para obtener 1,77 g
de 4-Fluoro-2-vinil-benzonitrilo como un sdlide.
COHBFN (147,15}, Rf(n-heptano: acetato de efilo = 4:1) = 0,33
2-Etil-4-flucro-benzonitriic
N N
i |
Ry H2/Pd o

-

F
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Se disalvieron 800 mg de 4-fluorc-2-vinil-benzanitrilo en 5 mi de metanol. Se
afiadieron 80 mg de paladio {10% scbre carbono) ¥ ia reaccién se agité bajo una
atmosfera de hidrégeno durante una hora. El catalizador se filtrd a través de un lecho
de celita. El filtrado se evapord para obtener 525 mg de 2-Etil-4-fluoro-benzanitril.

COHBFN (14917}, Rf{n-heptano: acetato de etilp = 4,1) = 0,37

Sintesis de las unidades estructurales de acuerdo con el procedimiento L:

2-Difluorometoxi-d-fluora-benzonitrlo |

o
A AIS,
T
F o DCE
i

o]
m.XJL,J N
o =
F F "\.."/

KLO, ! »

. F ")
raflujo DhL2
/ Horc PR
F™™F

Se prepard 4-fluoro-2-metoxi-penzonitrile de acuerdo con una publicacidn
previa:®

A una disolucién de 1 g de 4fluoro-2-metoxi-henzonitrio en 15 mlL de
dicloroetanc se ie afiadio 1,1 g de fricloruro de aluminio. La mezcla resuftante se
sometid & reflujo durante 1 dla, luege se vertio ientamente en agua y se extrajo con
acetato de efilo. Los extractos orgéniceé se lavaren dos veces con disolugidn acucsa
al 10% de hidroxzide de sodio. Las capas basicas combinadas se lavaron dos veces
con acetato de etilo, se acidificaron con disolucién acuosa de acido clorhidrice v se

-extrajeron tres veces con acelato de etilo. Los extractos orgdnicos combinados se

lavaron con agua, con salmuera, se secaren scbre sulfato de magnesio, se filtraron y

‘s concentraron a presidn reducida para producir 0,78 g de 4-fluoro-2-hidroxi-

benzonitrle camo un sélido blanco.
C7H4FNGO (137,11), MS{ESI): 13817 {(M+H").
A una disolucidon ge 4.6 g de 4-flucro-2-hidrexi-benzonitrile en 15 mbL de

 dimetilacetamida anhidra se le afiadieran 6,8 g de clorodifluororacetata de mefilo y 8,5

g de carbonato de potasio. La mezcla resultante se desgased burbujeando argan a
fravés de ella y se calenté hasta 110°C durante 2h, luego se afadieron 6,5 g

- adicionales de clorodifluorcracetato de metilo y 6,5 g de carbonata ¢e potasio. La
- mezela resultante se calentd hasta 110°C durante ofra hora, luego se concentsd a

presion reducida. Bl residun se absorbid en acetato de etilo, 32 lavd dos veces con una
disolucion acuosa motar de hidrdxido de sodio, con agua y szlmuera, se secé scbre
sulfato de magnesio, se filtrd y se congentré a presion reducida. El producto bruto se

FJPg143130
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purificd por cromatografia en columna sobre gel de silice (gradiente de heptano 100 a
heptano 80/ acetato de etilo 20) para proveer 4,78 g de 2-difluorometoxi-4-fluoro-
benzonitrilo como un liquido amarillento.

CB8H4F3NO (187,12), MS(ESI): 188,0 (M+H").

5 2-Difluorometoxi-4.5-difluoro-benzeonitrilo
’ 0
N N
F = m% o” F =
FF
F OH K,CO, F
. DMA
110°C F

A una disolucién de 1 g de 4,5-difluore-2-hidroxi-benzonitrilo existente en el
mercado, en 5 mL de dimetilacetamida anhidra, se le anadieron 1,3 g de
clorodifluororacetato de metilo y 1,28 g de carbonato de potasio. La mezcla resultante

10  se desgaseo burbujeando argén a través de ella y se calentd hasta 110°C durante
1,5h, luego se concentrd a presién reducida. El residuc se absorbié en acetato de etilo,
se lavd dos veces con una disolucién acuosa molar de hidroxido de sodio, con agua y
salmuera, se secd sobre sulfato de magnesio, se filtré y se concentré a presién
reducida. El prc;ducto bruto se purificé por cromatografia en columna sobre gel de

15  silice (gradiente de heptano 100 a heptano 80/ acetato de etilo 20) para producir 0,42
g de 2-difluorometoxi-4,5-difluoro-benzonitrilo como un liquido amarillento.

C8H3F4NO (205,11), MS(El): 205 (M").

Sintesis de las unidades estructurales segin el procedimiento M:

4-Fluoro-2-(2,2,2-trifluoro-etoxi)-benzonitrilo

. -
N -
= CF,CH,OH
KOtBu
F
F F

20 FF
A una disolucion de 359 mg de trifluoroetancl en 3 mL de tetrahidrofurano

anhidro a 5°C se le afiadieron lentamente 3,6 mL de una disclucion molar de terc-
butdéxido de potasio en terc-butanol. La disolucién resultante se agitd durante 30
minutos a 5°C y se ahadié lentamente a una disolucion de 500 mg de 2 4-difluoro-
25  benzonitrilo en 3 mL de tetrahidrofurano anhidro a 5°C. La mezcla resultante se agito
durante 1h a 5°C, luego se vertib en agua y se extrajo con acetato de etilo. Los
extractos arganicos se secaron sobre sulfato magnésico, se filttraron y se concentraron

a presién reducida. El preducto bruto se purificé por cromatografia en columna sobre
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gel de silice (gradiente de heptanc 100 a heptano 90/ acetato de etilo 10) para producir
640 mg de 4-fluoro-2-(2,2,2-triflucro-etoxi}-benzonitrilo como un sélido blanco.
COH5F4NO (219,14), MS(ESI): 220 (M+H").
Los siguientes ejemplos se prepararen de acuerdo con el procedimiento A:
5 Ejemplo 1
~ 3-(2-cloro-4-{1-[4-metil-2-(4-triflucrometil-fenil)-tiazol-5-ill-etoxi}-fenil)-4H-
[1.2 4joxadiazol-5-ona

“‘F\g,\/ ) —C}—“ N el

$  oH :

F ° D
PPA3,DEAD  F N

F F

F

1. ferdcloroformato, piridne N”g__( < - H 0
DCH \f
2. DBU, MeCN S o N
F N"'O

F
F

2-Cloro-4-{1-[4-metil-2-(4-trifluorometil-fenil-tiazol-5-ill-etoxi}-benzonitrilo

: cl
'\; N " S \N 1\}’§~—/ Cl
S o — s
F PPh3, DEAD N\
' F N
! ‘ F .
10 F

Se disolvieron 2,0 g de 1-[4-Metil-2-(4-triflucrometil-fenil)-tiazol-5-il}-etanol y
1,18 g de 2-cloro-4-hidroxibenzonitriio en 50 m! de tetrahidrofurano. A -20°C se
afiadieron 2,74 g de trfenilfosfina y 1,82 g de dietilazodicarboxilato. El bafo de
refrigeracidn se retird y la mezcla de reaccién se agitdé a temperatura ambiente durante
15  cuatro horas. Luego la mezcla de reaccion se vertié en 100 ml disolucién saturada de
NH4Ci enfriada con hielo y se extrajo cinco veces con porciones de 80 rﬁl de acetato
de etilo. Las capas organicas combinadas se [avaron con 100 ml de salmuera, luego
se secaron sobre MgS04. El disolvente se evaporé in vacuo y el residuo resultante se
purificé por cromatografia sobre gel de silice con el eluyente n-heptano. acetato de
20  etilo = 4: 1 para obtener 2,1 g de 2-cloro-4-{1-[4-metil-2-(4-trifluorometil-fenil)-tiazol-5-
ill-etoxi}- benzonitrilc como un solido amarillo palido.
C20H14CIF3N20S (422,86), MS(ESI): 422,93 (M+H").
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3-(2-cloro-4-{1-[4-metil-2-(4-trifluorometil-fenil)-tiazol-5-il]-etoxi}-fenit)-4 H-
[1.2.4]oxadiazol-5-ona

o1 1. fenicloroformato, piriding,
’ <:§ 2. 550 wecn N‘g*-( ! N
o ) - ' 5
F N F)(@/t 0_@—(":5
F

F [ 3

F

Se disolvieron 2,1 g de 2-cloro-4-{1-{4-metil-2-(4-trifluorometii-fenil)-tiazol-5-il)-
5 etoxi}-benzonitrilo en una mezcla de 20 ml de tetrahidrofurano y 20 m! de metanol. Se
afiadieron 3,29 g de hidrocloruro de hidroxilamina seguidos de la adicién de 5,74 ml de
trietilamina. La mezcla de reaccion se agité a 60°C toda la noche. Los disolventes se
separaron a vacio y el residuo resultante se vertid en agua y se extrajo cinco veces
con acetato de etilo. Los extractos organicos combinados se lavaron con salmuera, se
10  secaron sobre MgS04 y el discivente se evapord in vacuo. El residuo se disolvid en 10
ml de diclorometano. Se afiadieron 0,50 ml de piridina y 0,77 ml de feniicloroformato y
la mezcla se agito a temperatura ambiente durante quince minutos. La mezcla se
diluyé por adicion de 25 ml de acetonitrilo y se anadieron 3,54 ml de 1,8-
diazabiciclo[5.4.0Jundec-7-eno. La mezcla de reaccidn se agitd a temperatura
15 ambiente durante treinta minutos. La mezcla se évaporé in vacuo y el material bruto
resultante se purificé por RP-HPLC para obtener 0,50 g de 3-(2-cloro-4-{1-[4-metil-2-
(4-trifluorometil-fenil)-tiazol-5-il]-etoxi}-fenil)- 4H-[1,2,4)oxadiazol-5-ona.
El racemato se separé en sus enantibmercs por cromatografia sobre fase quiral
(Chiralpak AD-H/40) con el eluyente n-heptano: propanol = 5+1, Rt = 54 miny 7,4
20 min.
' C21H15CIF3N303S (481,88), MS(ESI): 482,1.
Ejemplo 2
3-(2-Clorg-4-{2-metii-1-[4-metil-2-(4-trifluorometil-fenil)-tiazol-5-ill-propoxil-fenil)-

_4H-[1 .2.4loxadiazol-5-ona
Cl
(o}
N\f
P O’O_QN,O
. [
c F
F

De acuerdo con el método descrito para 3-(2-cloro-4-{1-{4-metil-2-(4-
trifluorometil-fenil)-tiazol-5-il-etoxi}-fenil)-4H-[1,2,4]oxadiazol-5-ona, se obtuvo 3-(2-

25
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cloro-4-{2-metil-1 -[4-metil-2—(4—triﬂuorometi|—fenil)—tiazol-5-i|]-propoxi}-fenil)—4H-
[1.2,4)oxadiazol-5-0na a partir de 2-Metil-1-[4-metil-2-(4-trifluorometil-fenil)-tiazol-5-il]-
propan-1-ol y 2-cloro-4-hidroxibenzonitrilo. ‘
El racemato se separé en sus enantibmeros por cromatografia sobre fase quiral
9  (Chiralpak AD-H/40) con el eluyente n-heptano: propanol = 5+1., Rt = 6,3 miny 11,3
min.
C23H19CIF3N303S (509,94), EM (ESI): 510,1 (M+H").
Ejemplo 3 ,
3-(2-Cloro-4-{3-metil-1-[4-metil-2-{4-trifluocrometil-fenil)-tiazol-5-ill-butoxit-fenil)-
10  4H-[1.2 4loxadiazcl-5-ona

Cl :
N\(O
YQ/LS
e h
F

De acuerdo con el método descritc para 3-(2-cloro-4-{1-{4-metil-2-(4-

triﬂuorometi!-fenil)-tiazol-S-il]-eto;(i}-fenil)-4H-[1.2,4]oxadiazol_—5-ona, se obtuvo 3-(2-
cloro-4-{3-metil-1-[4-metil-2-(4-trifluorometil-fenil)-tiazol-5-il]-butoxi}- fenil)-4H-
15 11,.24)oxadiazol-5-ona a partir de 3-Metil-1-[4-metil-2-(4-trifluorometil-fenil)-tiazol-5-il)-
butan-1-ol y 2-cloro-4-hidroxibenzonitrilo.
E! racemato se separd en sus enantidmercs por cromatografia sobre fase
quiral (Chiralpak AD-H/40) con ei eluyente n-heptanc: propanol = 5+2, Rt =35 miny
5,4 min.
20 C24H21CIF3N303S (523,97), EM (ESI): 524,2 (M+H").
Ejemplo 4 '
3-(2-Cloro-4-{1-[4-metil-2-(4-trifluorometil-fenit)-tiazol-5-ill-propoxi}-fenil)-4H-

[1.2.4loxadiazol-5-ona
z N~ O
N 0 a
i N0
s

25 De acuerdo con el métode descrito para 3-(2-cloro-4-{1-[4-metil-2-(4-
trifluorometil-fenil)-tiazol-5-il]-etoxi)-fenil)-4H-[1,2 4loxadiazol-5-on, se obtuvo 3-(2-
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cloro-4-{1-[4-metil-2-(4-trifluorometil-fenil)-tiazol-5-il}-propoxi}-fenil}-4H-[1,2,4Joxadiazol-
5-ona a partir de 1-[4-Metil-2-(4-triflucrometil-fenil)-tiazol-5-il]-propan-1-cl y 2-cloro-4-
hidroxibenzonitrilo.

E! racemato se separd en sus enantibmeros por cromatografia sobre fase
quiral (Chiralpak AD-H/40) con el eluyente n-heptano: propanol = 5+2, Rt = 6,0 min y
9,7 min.

C22H17CIF3N3038 (495,91), MS(ESI): 496,1 (M+H"),

Ejemblo 5

3-(2-Cloro-4-{1-{4-metil-2-(4-triftucrometil-fenih)-tiazol-5-il-2-fenil-etoxi}-fenil)-
4H-{1,2 4loxadiazol-5-ona -

Cl o
N
S
SO
|

F N

De acuerdo con el método descrito para 3-(2-cloro-4{1-[4-metil-2-(4-
trifluorometil-fenil)-tiazol-5-il}-etoxi}-fenil}-4H-[1,2,4]oxadiazol-5-ona, se obtuvo 3-(2-
cloro-4-{1-[4-metil-2-(4-trifiuorometil-fenil)-tiazo!-5-il)-2-fenil-etoxi}-fenil)-4H-
[1,2,4]oxadiazol-5-ona a partir de 1-{[4-Metil-2-(4-trifluorometil-fenil)-tiazo!-5-il)-2-fenil-
etanol y 2-cloro-4-hidroxibenzonitrilo. '
El racemato se separé en sus -enantiomeros por cromatografia en fase quiral
(Chiralpak  AD-H/40) con el eluyente etanol: metanol = 1+1 + 0,1% acido
trifluoroacético, Rt = 4.5 miny 7,3 min.

C27H19CIF3N3038S (557,98), MS(ESI): 558,1 (M+H").

Ejemplo 6

3-(2-Cloro-4-{[4-metil-2-(4-trifluorometil-fenil)-tiazol-5-ill-fenil-metoxi}-fenil)-4H-
[1.2.4]oxadiazol-5-ona

Cl

Np
hi N \N"O
8
F
F
F

De acuerdo con el meétodo descrito para 3-(2-cloro-4-{1-[4-metil-2-(4-
triflucrometil-fenil)-tiazol-5-il]-etoxi}-fenit)-4H-[1,2,4Joxadiazol-5-ona, se obtuvo 3-(2-

- cloro-4-{[4-metil-2-(4-trifluorometil-fenii)-tiazol-5-il}-fenil-metoxi)-fenil)-4H-

[1,2,4]oxadiazol-5-ona a partir de [4-Metil-2-(4-trifluorometil-fenil}-tiazol-5-il]-fenil-
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metanol y 2-cloro4-hidroxibenzonitrilo. Ei racemato se separd en sus enantiomeros
por el método ya descrito en la presente memoria.
C26H17CIF3N303S (543,96), MS(ESI): 544,1 (M+H").
Ejemplo 7
3-(2-Cloro-4-{1-[4-metil-2-(4-trifluorometii-fenil)-tiazol-5-il]-3-fenil-propoxil-fenil)-
4H-[1.2 4]oxadiazol-5-ona

Cl

NYO
Y@/Ni ) O‘G_«N"’
8
E
F.Q

F

De acuerdo con el método descrito para 3-(2-cloro-4-{1-[4-metil-2-(4-
trifiuorometil-fenil)-tiazol-5-il]-etoxi}-fenil)-4H-[1,2 4Joxadiazol-5-ona, se obtuve 3-(2-
Cloro-4-{1-{4-metil-2-(4-trifluorometil-fenil)-tiazol-5-il}-3-fenil-propoxi}-fenil)-4H-
[1.2,4]Joxadiazol-5-0na a partir de 1-[4-Metil-2-(4-trifluorometil-fenil)-tiazol-5-il}-3-fenil-
propan-1-ol y 2-cloro-4-hidroxibenzonitrilo. El racemato se separé en sus enantiomeros
por el método ya descrito en la presente memoria.

C28H21CIF3N303S (572,01), MS(ESI): 572,4 (M+H").

Ejemplo 8

3-(2-Cloro-4-{1-[4-metil-2-(4-trifluorometil-fenil)-oxazol-5-il}-3-fenii-propoxi}-
fenil)-4H-[1,2 4Joxadiazol-5-ona

Cl

N\(O
Q
e

F

De acuerdo con el método descrito para 3-(2-cloro~4-{1-[4metil-2-(4-
trifluorometil-fenil)-tiazol-5-ilj-etoxi}-fenil)-4H-{1,2 4]oxadiazol-5-ona, se obtuvo 3-(2-
Cloro-4-{1-[4-metil-2-(4-triflucrometil-fenil)-oxazol-5-il}-3-fenil-propoxi}-fenil)-4 H-
[1,2,4]oxadiazol-5-ona a partir de 1-[4-Metil-2-(4-trifluorometil-fenil)-oxazol-5-il]-3-fenil-

* propan-1-ol y 2-cloro-4-hidroxibenzonitrilo. El racemato se separd en sus enantimeros

por el método ya descrito en la presente memoria.
C28H21CIF3N304 (555,95), MS(ESI): 556,2 (M+H"),
Ejemplo 9
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3-(2-Cloro-4-{2-(4-fluoro-fenil)-1-[4-metil-2-(4-trifiuorometil-fenil)-tiazol-5-il)-
etoxi}-fenil)-4H-{1,2 4loxadiazol-5-cna

Cl

:{ FL]//O
T ° -0

F

De acuerdo con el método descrito para 3-(2-cloro-4-{1-[4-metil-2-(4-

5 trifluorometil-fenil)-tiazol-5-il]-etoxi}-fenil}-4H-{1,2,4}oxadiazoi-5-ona, se obtuvo 3-(2-
Cloro-4-{2-(4-fluoro-fenil)-1-[4-metil-2-(4-trifluorometil-fenil)-tiazol-5-il]-etoxi}-fenil)-4 H-
[1,2,4]oxadiazol-5-ona a partir de 2-(4-Flucro-fenil)-1-[4-metil-2-(4-triflucrometil-fenil)-

tiazol-5-il)-etanol y 2-cloro-4-hidroxibenzonitrilo.

El racemato se separé en sus enantiomeros por cromatografia en fase quiral

10 (Chiralpak AD-H/39) con el eluyente n-heptano: iso-propanol = 2:1, Rt = 5,75 min y

14,84 min.
C27H18CIF4N303S (575,97), MS(ESH): 576,2 (M+H").
Ejemplo 10
3-(2-Cloro-4-{1-14-metil-2-{4-trifluorometil-fenil)-tiazol-5-il}-2-piridin-2-il-etoxi}-

15  fenil)-4H-[1,2 4loxadiazol-5-ona

De acuerdo con el método descrito para 3-(2-cloro-4-{1-[4-metil-2-(4-
trifluorometil-fenil)-tiazol-5-il]-etoxi}-fenil)-4H-[1,2,4]oxadiazol-5-cna, se obtuvo 3-(2-

Cloro-4{1-[4-metil-2-(4-trifluorometil-fenil)-tiazol-5-il]-2-piridin-2-il-etoxi}-fenil) -4 H-

20 [1,.2.4]oxadiazol-5-ona a partir de 1-[4-Metil-2-(4-trifluorometil-fenil)-tiazol-5-il}-2-piridin-

2-il-etanol y 2-cloro4-hidroxibenzonitrilo.

€&l rapemato se separg en sus enantidbmeros por cromatografia en fase quiral
(Chiralpak AD-H/40) con el eluyente n-heptano: i'so-propanol =21, Rt =687 miny

12,04 min.

25 C26H18CIF3N4O3S (558,97), MS(ESI): 559,2 (M+H"), Rf (acetato de etilo) =

0.18.

Los siguientes ejemplos se prepararon de acuerdo con el procedimiento B:
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Ejemplo 11
3-(2-Bromo-4-{1-[4-metil-2-(4-trifluorometil-fenil)-tiazol-5-ill-propoxil-fenil)-4 H-

[1,2.4loxadiazol-5-0na

P I

1. tenilclorotormsto, piridng, N""Q Br H o
DCM s C , \f
0]

2.DBU,MeCN, 0

2-Bromo-4-{1-[4-metil-2-(4-trifluorometil-fenii)-tiazol-5-il]-propoxi}-benzonitrilo

)é_{\ hf@ Br
OH S o
" NaH,DMF \/__—</ N

Se disolvieron 500 mg de 1-[4-metil-2-(4-trifluorometil-fenil)-tiazol-5-il]-propan-
10  1-0l en 5 ml de dimetiformamida. Se afadieron 108 mg de hidruro de sodio y la
mezcla se agité a temperatura ambiente. Después de treinta minutos se afadié 2-
bromo-4-fluorobenzonitrilo existente en el mercado a temperatura ambiente durante
una hora. Luego se afadieron 5 ml de agua y la mezcla se extrajo tres veces con
porciones de 30 ml de acetato de etilo. Las capas organicas combinadas se secaron
15  sobre MgS04 y el disolvente se eliminéd in vacuo. El residuo se purificé por HPLC de
fase inversa para obtener 375 mg de 2-Bromo-4-{1-[4-metil-2-(4-trifluorometil-fenil)-
tiazol-5-il]-propoxi}-benzonitrilo como un aceite.
C21H16BrF3N20S (481,34), MS(ESI): 481,0 (M+H").
3-(2-Bromo-4-{1-[4-metil-2-(4-trifluorometil-feni)-tiazol-5-il}-propoxil-fenil)-4H-
20 [1.2.4loxadiazol-5-ona
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De acuerdo con el método descrito para 3-(2-cloro-4-{1-[4-metil-2-(4-
trifluorometil-fenil)-tiazol-5-il)-etoxi}-fenil)-4H-[1,2 4]Joxadiazol-5-ona, se obtuvo 3-(2-
Bromo-4-{1-[4-metil-2-(4-trifilucrometil-fenil)-tiazol-5-il}-propoxi}-fenil)-4H-
[1,2,4]oxadiazol-5-ona a partir de 2-Bromo-4-{1-[4-metil-2-(4-trifluorometil-fenil)-tiazol-
5-il)-propoxi}-benzonitrilo.

El racemato se separd en sus enantidmeros por el método ya descrito en la
presente memoria.

C22H17BrF3N303S (540,36), MS(ESI): 540,0 (M+H").

Ejempio 12

3-[4-{1-[4-Metil-2-(4-trifluorometil-fenil)-tiazol-5-ill-propoxi}-2-(2,.2 2-trifluoro-
etoximeti-fenill-4H-[1,2.4loxadiazol-5-ona

.,
S

0

FF

0
n\{o

F

F
F

De acuerde con el método descrito para 3-(2-Bromo-4-{1-{4-metil-2-(4-
trifluorometil-fenil)-tiazol-5-il)-propoxi}-fenil)-4H-[1,2, 4]loxadiazoi-5-ona, se obtuvo 3-[4-
{1-[4-Metil-2-(4-trifluorometil-fenil)-tiazol-5-il]-propoxi}-2-(2,2,2-trifluoro-etoximetil)-fenil]-
4H-{1,2,4]oxadiazol-5-ona a parir de 1-[4-Metil-2-(4-trifluorometil-fenil)-tiazol-5-il]-
propan-1-ol y 4-Fluore-2-(2,2,2-trifluoro-etoximetil)-benzonitrilo. }

El racemato se separd en sus enantidmeros por el método ya descrito en la
presente memoria.

C25H21FBN304S (573,52), MS(ESI): 574,1 (M+H").

Ejemplo 13

3-(2-Metoximetil-4-{1-[4-metil-2-(4-trifluorometil-fenil)-tiazol-5-ill-propoxil-fenil)-
4H-{1.2 4loxadiazol-5-ona

206
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De acuerdo con el método descrito para 3-(2-Bromo-4{1-[4-metil-2-(4-
trifluorometil-fenil)-tiazol-5-il]-propoxi}-fenil)-4H-[1,2,4]Joxadiazol-5-ona, se obtuvo 3-(2-
Metoximetil-4-{1-[4-metil-2-(4-triflucrometil-fenil)-tiazol-5-il]-propoxi}-fenil)-4H-
[1,2,4]oxadiazol-5-ona a partir de 1-[4-Metil-2-(4-triflucrometil-fenit}-tiazol-5-il}-propan-
1-o! y 4-Fluoro-2-metoximetil-benzonitrilo.

El racemato se separé en sus enantiémerés por el método ya descrito en la
presente memoria.

C24H22F3N3048S (505,52), EM (ESI): 506,1 (M+H").

Ejemplo 14

3-(2-Etoximetil-4-{1-[4-metil-2-(4-trifl uorometil-fenil)-tiazol-5-il]-proooii}-feniI)-

4H-[1.2 4]oxadiazol-5-ona
J
N
;’u n ¢}
S
N
N

o)
F ~0

F
F

De acuerdo con el método descrito para 3-(2-Bromo-4-{1-[4-metil-2-(4-
trifluorometil-fenil)-tiazol-5-il]-propoxi}-fenil}-4H-{1,2 4]Joxadiazol-5-ona, se obtuvo 3-(2-
Etoximetil-4-{1-{4-metil-2-(4-trifluorometil-fenil)-tiazol-5-il]-propoxi}-fenil)-4H-
[1,2,4]oxadiazol-5-ona a partir de 1-[4-Metil-2-(4-trifluorometil-fenil)-tiazol-5-il]-propan-
1-ol y 2-Etoximetil-4-fluoro-benzonitrilo.

El racemato se separd en sus enantiomeros por el método ya descrito en la
presente memoria.

C25H24F3N304S (519,55), MS(ESI): 520,1 (M+H").

Ejempio 15

3-(2-Etil-4-{1-[4-metil-2-(4-trifluorometil-fenil)-tiazol-5-il]-propoxil-fenil)-4H-
[1.2.4]oxadiazol-5-ona
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De acuerdo con el método descritc para 3-(2-Bromo-4-{1-[4-metil-2-(4-
trifluorometil-fenil)-tiazo!-5-il}-propoxi}-fenil)-4H-{1,2,4]Joxadiazol-5-0na, se obtuvo 3-(2-
Elil-4-{1-[4-metil-2-(4-triflucrometil-fenil)-tiazol-5-i1}-propoxi}-fenil}-4H-{1,2,4]oxadiazol-
5-ona a partir de 1-[4-Metil-2-(4-triflucrometil-fenil)-tiazol-5-il}-propan-1-ol y 2-Etil-4-
fluoro-benzonitrilo. »

El racemato se separd en sus enantiémeros por el método ya descrito en la
presente memoria.

C24H22F3N303S (489,52), EM (ESI): 490,1 (M+H").

Eijemplo 16

3-(2-Ciclopropil-4-{ 1-I4-metil-2-(4-trifluorometil-fenil)-tiazol-5-ill-propoxi}-fenil}-

4H-11.2.4]oxadiazol-5-ona
N
’ ‘\&\) “\(O
S N\
N .

° o
F -

F
F

De acuerdo con el meétodo descrito para 3-(2-Bromo-4-{1-[4-metil-2-(4-
trifluorometil-fenil)-tiazol-5-il]-propoxi}-fenil)-4H-[1,2,4)oxadiazol-5-ona, se obtuvo 3-(2-
Ciclopropil-4-{1-[4-metil-2-(4-trifluorometil-fenil)-tiazol-5-il]-propoxi}-fenil)-4H-
[1,2,4]oxadiazol-5-ona a partir de 1-[4-Metil-2-(4-trifluorometil-fenil)-tiazol-5-il}-propan-
1-ol y 2-Ciclopropil-4-fluoro-benzonitrilo.

El racemato se separd en sus enantiomeros por el método ya descrito en la
presente memona.

C25H22F3N303S (501,53), MS(ESI): 502,1 (M+H').

Ejemplo 17

3-(4-{1-14-Metil-2-(4-triffuorometil-fenil)-tiazol-5-il}-propoxi}-naftaien-1-il)-4H-
[1.2.4]oxadiazol-5-ona

<og
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De acuerdo con el método descrito para 3-(2-Bromo-4-{1-[4-metil-2-(4-

-

trifluorometil-fenil)-tiazol-5-il}-propoxi}-fenil)-4H-[1,2,4]Joxadiazol-5-0na, se obtuvo 3-(4-
{1-{4-Metil-2-(4-trifluorometil-fenil)-tiazol-5-il]-propoxi}-naftalen-1-il)-4H-[1,2,4]oxadiazol-
5-ona a partir de 1-{4-Metil-2-(4-trifluorometil-fenil)-tiazol-5-il}-propan-1-o! y 1-Ciano-4-
fluoronaftaleno existente en el mercado.

El racemato se separd en sus enantidmeros por el método ya descrito en la
presente memonia.

C26H20F3N303S (511,53), MS(ESI): 512,2 (M+H").

Ejemplo 18

3-(4-{1-[4-Metil-2-(4-triflucrometil-fenil)-tiazol-5-ill-propoxi}-2-trifluorometil-fenif}-

4H-[1,2 4loxadiazol-5-ana
N "
| A\ H o}
S \]//
—’O

o N
N
F

F

De acuerdo con el método descrito para 3-(2-Bromo-4-{1-[4-metil-2-(4-
trifluorometil-fenil)-tiazol-5-il]-propoxi}-fenil)-4H-[1,2,4)oxadiazol-5-ona, se obtuvo 3-(4-
{1-[4-Metil-2-(4-trifluorometil-fenil)-tiazol-5-il}-propoxi}-2-trifluorometil-fenily-4 H-
[1,2,4)oxadiazol-5-ona a partir de 1-[4-Metil-2-(4-trifluorometil-fenil)-tiazol-5-il}-propan-
1-ol y 4-fluoro-2-(trifiuorometil)benzonitrilo existente en el mercado.

El racemato se separd en sus enantiomerds por el método ya descrito en la
presente memoria.

C23H17FBN303S (529,46), MS(ESI): 530,1 (M+H"),

Ejemplo 19

3-(4'-Fluoro-5-{1-[4-metil-2-(4-trifluorometil-fenil)-tiazol-5-ill-propoxi}-bifenil-2-il) -
4H-[1.2.4loxadiazol-5-ona
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De acuerdo con el método descrito para 3-(2-Bromo-4-{1-[4-metil-2-(4-
trifluorometil-fenil)-tiazol-5-il]-propoxi)-fenil}-4H-[1,2 4Joxadiazol-5-ona, se obtuvo 3-(4'-
Fluoro-5-{1-[4-metil-2-(4-triflucrometil-fenil)-tiazol-5-il}-propoxi}-bifenil-2-if}-4H-
[1,2, 4]Joxadiazol-5-ona a partir de 1-[4-Metil-2-(4-trifluorometii-fenil)-tiazol-5-il}-propan-
1-ol y 5,4'-Difluoro-bifenil-2-carbonitrilo. ‘

El racemato se separ6 en sus enantiémeros por el método ya descrito en la
presente memoria.

C28H21F4N303S (555,56), MS(ESI): 556,1 (M+H").

Ejemplo 20

3-(2-Cloro-4-{2.2.2-trifluoro-1-[4-metil-2-(4-triftuorometil-fenil)-tiazol-5-il]-etoxi}-
fenil-4H-[1.2 4]oxadiazol-5-ona

F F
hivp i N.°
ST <Y

F N

F
F

De acuerdo con el método descrito para 3-(2-Bromo-4-{1-[4-metil-2-(4-
trifluorometil-feniI)-tiazdI-S-i!]-propoxi}—feniI)-4H-[1,2,4]0xadiazol-5—ona. se obtuvo 3-(2-
Cloro-4-{2,2,2-trifluoro-1-[4-metil-2-(4-triflucrometil-fenil)-tiazol-5-il}-etoxi}-fenil)-4H-
(1,2,4Joxadiazol-5-ona a partir de 2,2,2-Trifluoro-1-[4-metil-2-(4-trifluorometil-fenil)-
tiazol-5-il)-etanot y 2-Cloro-4-fluoro-benzonitrilo.

El racemato se separé en sus enantiomeros por el método ya descrito en la
presente memoria.

C21H12CIF6N303S (535,86), MS(ESI): 536,1 (M+H").

Ejemplo 21

. 3-(2-Cloro-4-{2 2-difluoro-1-{4-metil-2-(4-triflugrometil-fenil)-tiazol-5-il}-butoxi}-
fenil)-4H-{1,2 4loxadiazol-5-ona

20
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De acuerdo con el métedo descriio para  3-(2-Bromo-4-{1-[4-metil-2-(4-
triﬂuammetil-fen[I)-tiaznl~5—il]—propoxi}—fenil}-4H-{1,2,4]nxadieznl-5~ona, se obtuvo 3-(2-
Clarg-4-{2, 2-difluoro-1-[4-metil- 2-(4-trifluorometil-fenil)-tiazal -5-il]-butoxi}-fenil)-4H-

5 [1,24]oxadiazol-5-0na a partir de 2,2-Difluoro-1-[4-metil-2-{4-trifluorametil-fenil}-tiazol-
5-il]-butan-1-ol y 2-Cloro-4-fluore-benzonitrila.

El racemato sé separd en sus enantiémeres por el método ya descrite en [a
preseate memona.

C23H17CIFSN303S {545,92), MS(ESI): 546,1 (M+H™.

10 Los siguientes ejemplos se prepararon de acuerdo con el procedimiento C:
Ejemply 22

3-(2-Fluoro-4+2 2.2-triflucre-1-[4-metil-2-(4-trifluoromatil fenil)-tiazol-5-ili-
stoximetill-fenil)-4H-[1.2 4loxadiazol-5-cna

,gj
F NaH, DMF \_@j
F
F

1. fenilclgrormate, pirlding,
D
2. DBU, MatN

F

H
N‘_(O
'\

) Q

-

15

2-Fluoro-4-{2 2 2-triflucro-1-I4-metil-2-(4-trif uorometil-fenili-ti az ol-5-il]-
etoximetil-benzonitrilo |
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Se disolvieran 1,20 g de 2,2,2-Trifluoro-1-[4-metil-2-{4-trifluorometil-fenili-tiazal-
S-il]-etanol vy 815 mg de 4-Bromometfl-2-fluoro-benzonitriic en 40 ml de
dimetiformamida, Se anadieron 182 mg de hidruro de sodio vy la mezcia se agitd a
temperatura ambiente durante una hora. Luego se afiadieron 15 ml de agua v la
mezcla s¢ extrajo fres veces con porciones de 50 ml de acetato de etile. Las capas
¢rgénicas combinadas se secaron sobre MgS04 y el disalvente se elimind in vacuo El
residuo se purificd por HPLC de fase inversa para obtener 840 mg de 2-Fluoro-4-
{2,2 Z-tifluoro-1-[4-metil-2-(4-triflucrometil-feni}diazol-5-il)-etoximetil}-benzeonitrilo

como un aceite,

C21H13F7NZOS (474.40), MS(ESD: 475,1 (M+H"), Rf (n-heptane: acetato de
etilo = 1:1) = Q,57.

3-(2-Fluorg-4-{2.2 2-triflucro-1-[4-metil- 2 -(4-trifluorometii-fenil) tiazol-5-it]-
etoximetil}-fenil-4H-11.2 4]oxadiazol-5-ona '

F r
N H 1. feniclorormata, pikdna, For
1% F bCM MY F
e ¥ Y 2 DBUY, MepN ! F
. | £ o — N0
f o ) W ~
F

[} . F‘“— U \H"D

De acuerdo con el métode descrilo para  3-(2-cloro-4-f1-[4-metil-2-{4-
trifluorometil-fenil)-tiazol-5-i]-etoxi}-fenil)-4H-[1,2 4joxadiazol-5-cna, se obtuvo 3-{2-
Fluoro-4-{2, 2, 2-trifluore-1-[4-metil-2-{4-trifluorometi-fe nil) -t azol-5-i]-etoximetil}-feril) -
4H-[1,2 4joxadiazol-5-onz  a partir de 2-Fluore4-{2,2 2-trifluore-1-{4-metil-2-(4-
trifivarometil-fenil)-tiazal-5-ill-stoximetill-benzonitrilo. '

El racemato se separd en sus enantiomercs por cromatografla sobre fase
quiral {Chiralpak AD-H/38) con el eluyente n-heptano: iso-propanc!: etanol = 8:1:1, Rt =
8,13 miny 11,09 min.

C2ZH14FTN303S (533 43), MS(ESI): 5341 (M+H"), Rf (n-heptano: acetato de
etilo = 1:1)=0,14

Ejemplo 23

3-(2-Claro-4-42 2 2-trifluorc-144-rmetil-2-{4-triflu crometi-fenil)-tiazol-5-ill-
etoximetilb-feni}-4H-11 ,244lluxa diazol-5-ona
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Da acuerds con el método descrite para 3-(2-Fluaro-4-{2 2 2-trifluoro-1-[4-metil-
2-(4-trifluorometil-fenil)-tiazol-5-il-etoximetil}-fenil}-4H-[1,2,4]cxadiazol-5-ona, 52
-pbtuvo 3-(2-Clorg4-{2 2 2-triflucro-1-{4-metil-2-(4-trif ucrometil-fenit-tiazol-5-il-

5 'etoximétil}—fenilj-aiH—[‘l,2,4]oxadiazo]-5-nna a partir de 2,2 2-Trifluore-1-[4-metil-2-{4-
trifluorometil-fenil}-tiazol-5-il]-etans| y 4-Bromometil-2-clore-benzenitrilo.

El racemato se separd en sus enantiomeros 'por el método ya descrito en |a
presente memoria.

C22H14CIFEN303S (549 88), MS(ESI): 550,0 (M+H).

10 Ejemplo 24

3-(2-Ciclopropil-4-{2.2. 2-trifluoro-1-[4-metil-2-{4-trifluorometil-fenil)-tiazol-5-1-

stoximetitl-feniD-4H-1.2 Aloxadiazol-5-oha ' '

F
} W~ \Q—F e F
{ - F Br A *‘; v
i lm 5 N . g
A SEe s
N F o
. f

1, fendclors formatn, pitiding,
pCM
2 BBl MeCH

— F.

2-Bromo-4-{2 2 Z2-triflucore-1-]4-metil-2-{4-trifluorometil-fenifi-tiazal-5-il]-
15  etoximetil-benzonitrilo

De acuerds con el mé&tode descrito para 2-Fluom-4-2, 2, 2-trifluoro-1-[4-metil-2-
(d-trifluaremetil-fenii)-tiazol-5-if-etoximetif-benzanitilo, se obtuvo Z-Bromg-4-{2 2,2-

triflucro-1-[d4-metil-2-(4-trif uorometil-fenil}-tiazol-5--etoximetil}-benzonitrilo a partir de
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2,2,2-Trifluoro—1—[4-meii|-2—{4—triﬂuurometiI-fenfI}-tiazuI-E-ii]'-etanal y  2-Bromo-4- -
bromormetil-benzonitrile.

CZTH13BrFeN20S (535,3), MS(ESI): 335,0 (M+H+), Rf {(n-heptana: acetato de
etilo = 4:1) = 0,10

2-Ciclapropil-4-{2 2 2-triflusro-1-L4-metil-2-{4-taflusrometil-fenil)-tiazo|-5-l1-

etoximetil-benzonitrila

N " F Mg | R
[ A WMF /[>
: LN — A
] L\— S FET/ %ﬂ
F

Se disclvieron 147 mg de  2-Bromo-4-{2 2 2-irifluore-1-[4-metil-2-(4-
triflusrometil-fenil}-tiazal-5-il-etaximetill-benzonitrila, 15 mg de Triciclohexifosfina, 71
mg de acido Cicloprapilbdrico y 224 mg de Trifosfato de potasio monohidratado.en una
mezcla de 2 ml de folueno ¥ 0,2 ml de agua. Se desgased la mezcla de reacoién y se
afadieron 62 myg de acetate de paladio {ll}, ¥ la mezcla de reaccion se calento bajo
irradiacion de microondas a 100°C durante 2,5 horas. La mezcha de reaccion enfriada
se diluyd por adicién de 50 ml de acetato de etilo y se filtrd. Ei filirado se evapord y el
residuo s& purifice por HPLC de fase inversa para obtener 97 mg de 2-Ciclopropil-4-
{22 2-frifluoro-1-[4-metil-2- (4-trifluorometil-fenil}-tiazol- 5-ilf-etoximeti}-benzonitrilo
COMo un aceite. - _

C24H18EBN20S (495,48), MS(ESI): 497.2 (M+H+), RF (n-heptano: acetato de
otilo =41 =016, |

3-(2-Ciclopropil4-{2. 2. 2-triflucro- 1-[4-metil-2-{4-trif uorometil-feni)-tiazol-5-l]-
etoximetil} fenil)-4H-[1,2 4loxadiazol-5-ong '

m 1. 1an||clornfmmaln plridina,
2 DBU MECN H )
- \ / f
— -

De acuerdo con ef método descrito para 3—(2—Clum-4—{2,2,2-tn'ﬂuorﬂ—1«[4-meiil-

F

2-{4rifluorometi-fenif}-tiazol-5-)-etoximetil-fenil)-4H-[ 1,2 4Joxadiazal-5-ona, se
obtuve  3-(2-Ciclopropil-4-4{2 2, 2-friffuoro-1-[4-metil-2 -(4-triflucrometil-fenil) -t azol-5-1]-
etoximetill-fenil}-4H-[1,2 4loxadiazol-5-ona a partir de 2-Ciclopropil4-{2 2, 2-trifluoro-1-
[4-metit-2-4-trifluorometit-fenil)-tiazol-5-iN-atoximetit}-benzonitrilo.
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El racematc se separd en sus enantidmeros por el métode ya descrite en la

_presente memoria.

C25H18FEN303S (555,50), MSIESI): 556,1 {M+H").
Ejemplo 25
3-{8-12 2 2-Trifluoro-1-[4-metil-2-{4-trifluorometil-fenil}-tiazol-5-il]-etoximetil-

guinalin-5-iN-<4H-[1.2 4loxadiazol-5-cna

ll"(‘-}—-.{

H o
T o
O
: W

De acuerdo con &) método descerito para 3-(2-Cloro-4-{2 2, 2-tnflucre-1-[4-metil-
2-(4-trifluarom etil-feniI)—tiazo|=5-il]-etoximetil}-fenil]--'-iH-H .2 4loxadiazol-3-ona, Be
obtuvo 3-{8{2 2 2-Trifluors-1-{4-meti-2-(4-4rifluorometil-Fenil)-tiazod-5-il}-etoximetil}-
quinolin-5-i}-4H-[1,2 4Joxadiazol-5-ona a partir de 2,2,2-Trifluore-1-[4-metil-2-{4-
trifluorometil-fenil}-tiazol-5-i]-etanol y 8-Bromarmetil-quinalina-5-carbonitrilo.

El racemato se separd en sus enantiomeras por el métede ya descrite en la
presente memeria.

C25H18FEN403S (566,49), MS(ESI): 5671 (M+H").

Ejempla 26

3-{4-2,3 2 Triflucro-1-14-meti-2-{4-triflucrometil-fenili-tiazol- 5-ill-etoximetil}-
naftalen-1-i)-4H-11.2 4loxadiazol-5-ona '

N - ‘
r@rL i8N u@ﬂ\f

E

De acuerde con el método descrito para 3-(2-Cloro-4-{2 2,2-triflucro-1 —{4—metnl-
2- {4—trlf|uornmetll fenlr}-tlazul 5-ii]-etoximetil}-fenil}-<4H-{1,2,4]oxadiazal-5-ona, se
obtuyg 3-{42,2 2-Trifluoro-1-[4-metil-2-{4-triflucrometii-fenil)-tiazoi-5-ill-etoximetil}-
naftalen-1-il}-4H-[1,2 4Joxadiazol-5-cna a partir de 2,2, 2-Trifluorg-1-[4-metif-2-(4-
trifluprometil-fenih-ttazol-3-il}-etanel v 5-Bromometil-naftalen-1-carbonitrilo.
El racemato se separd en sus enantiomeros por el métedo ya descrito en la prasente
memaoria. _ |

C26H17FBNIC3S (565 50), MS(ESI): 566,0 (M+H").

Ejempio 27 '
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3-t2-Cloro-6-{2 2 2-trifluoro-1-{4-metil-2-{4-irifluorarmetil-fenili-izzol-5-ill-
etoximeti}-piridit-3-l-4H-{1.2 4loxadiazol-S-ona

F
SO
=

I
H o
A 5 0\—65—«&(

fTEe)

De acuerdo con 2l método descrito para 3-(2-Cloro-4-{2,2 2-trifluoro-1-[4-metil-
2-(d-trifluorometil-fenil)-tiazok5-il]-etoximetil}-fenil}-4H-1,2,4]Joxadiazol-5-ona, sE
obtuvo 3-(2-Clnm-5-{212,2-tﬁﬂuor::-—1 -[4-metil-2-{4-{rifiuorometil-fe nil)-tiaz-ol-_ﬁ-ii]a
etoximetl}-piridin-3-i1)-4H-[1 2 4]oxadiazol-5-0na a partir de 2,212-Triﬂﬁorc—1Q[4-metil—2—
(¢-trifluorometil-feniD-tiazol-5-i]-etancl y 6-Bromometi-2-cloro-nicotinonitrilo.

El racemato se separd en sus enantidmercs por & método ya descrito en la
presente memoriz.

C21H13CIFEN4Q3S (550.87), MS (ESI): 551.3 (M+H").

Ejemplo 28 |

3-{2-Flucro-4-{ 1 [4-metil-2-{4trifluorometil-fenil)-tiazol-5-ill-propoximetil)-fernii)-
4H-[1.2 4loxadiazol-5-ona

Tﬂg—?
E
H G
— N-"'

" De acuerdo con el métoda descrite para 3-{2-Cloro-4+{2,2, 2-trifluoro-1-[4-rmetil-

2-(4 -triﬂuorometjl—fenlil)-tiazoi-s-iri—etoximetil}—fenil}-4H—[‘! 2,4]oxadiazol-5-cna, 1]
obtuve  3-(2-Fluoro=4-{ 1-[4-metil-2-{4-triflucremetil-fenii}-tiazo-5-il]-propeximetil}-fenil}-
4H-[1,2,4]oxadiazol-5-ona a partir de 1-[4-Metil-2-{(4-trifluoremeti-fenil}-tiazok5-il]-
propan-1-ol y 4-Bromometi-2-flucro-benzonitrila,

El racemato se separd en sus enantiomercs por el lmét_udn ya descrito en la
presente memoria. -,

C23H19F4N303S (493,48}, EM (ES|): 494,2 (M+H"),

Ejemplo 29

3-(4-1-[4-Metil-2-{4-trifluorometil-fenil}-tiazol-5--propoximetili-naftalen-1-ii}-
4H-1.2 4loxadiazol-5-ona




ey

De acuerdo con el método descrito para 3-(2-Clarg-4-{2,2 2-trifluare-1-[4-metil-
2-(4-triflucrometil-fenil}-tiazol-5-il]-atoximetil}-fenil)-4H-[ 1,2 4]oxadiazol-5-ona, 58
obtuve  3-{4-{1-[4-Metil-2-(4-trifluorometil-fenil)-thazol-5-il]-propoximetil}-naftalen-1-il}-

3 4H1,2 4Joxadiazel-5-cna a pardir de 1-[4-Mefil-2-{(4-triflucrometil-fenil)-tiazol-5-il)-
ﬁropan-’l -0l y 5-Bromometil-naftalen-1-carbonitrilo.

El racemate se separd en sus enantibmeros por el método ya descrito en la
presente meamaria.

C27H22F3N303S (525,55, MS(ESI): 526,1 {(M+H").

10 Ejempio 30 -
3-{4{1-[4-Metil-2-t4riffluorometil-fenil)-tiazol-5-ill-propoximetil}-fenil)-4H-

[1.2.4]oxadiazol-5-0na
’\I/ﬁ\;\g\j.> oo
=~
. i O , T
LT D
F . .
15 De acuerda con el métoda descrito para 3-(2-Ciuru-4{2,2.2;trifluoru—1~[4-metil-
2-{4-trifluorametil-feni}-tiazal-5-il|-etoximetil}-fenil)-4H| 1,2 4]oxadiazok5-ona, 5e

obtuvo - 3-(4-{1-]4-Metil-2-(4-trif uorometil-fenii}-tiazal-5-il)-propeximetil}-fenil)-4 H-
[1.2 4]oxadiazol-5-ona a partir de 1-[4-Metil-2-(d-triflucrometil-fenil)-tiazel-5-il]-propan-
1-ol v 4-Bromometil-benzonitrilo existerte en el mercads.
20 El racemato se separd en sus enantidmeros por el método ya descrito en |a
preserte memoria. o
C23H20F3N3038S (475 49), MS(ESI): 476,11 (M+H").
Ejemplo 31
3-{442 2-Difluoro-1-[4-metil-2-{4-trifluorometil-fenili-tiazal- 5-ill-buteximetiil-
25  fenil-4H-[1.2 41oxadiazol-5-ona

F
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De acuerdo con el método descrito para 3-{2-Cloro-4-12, 2, 2-trifluoro-1-[4-metil-
2-(4-triflucrometil-fenif}-tiazal-5-il]-stoximetil}-fenil}-dH-{1,2,4]axad iaZGI—S—dna, ae
cbtuvo 3-(4-{2,2-Difluore-1-[4-m eti|-2—(4—triﬂu0ru.meti|-fenil}—tiazul—ﬁ-i r];butoximetil}—
fenil)-4H-[1,2,4]oxadiazal-5-ona a partir de 2 2-Difluorg-1-[4-metil-2-{4-trifluorometil-

5  fenil)-tiazol-5-il]-butan-1-0l ¥ 4-Bromometil-benzonitnlo existente en el mercado. '

El racemato se separd en sus enantiomeros por el método ya descrito en la
presente memoria.

C24HZ0FSN303S (525,50), MS(ESH: 528.0 (M+H").

Ejemplo 32

10 ’ 3-{4—{271’.‘-fci_ppronil-E.E-diﬂuoro—1—f4—meti|-2-{4utr'[flu_c:mrnetil-fenil}utiazgt-ﬁ.g[].
etoximetil}-fenil-4H-[1,2 dloxadiazol-5-ona

EF
b”"‘ H
o a o)
h s M
.FF l = 4 \‘. \\‘f
— b

. F
De acuerdo con el métedo descrito ﬁara 3-(2-Clorg-4-{2,2, 2-triflugro-1-[2-metil-
2—(4-triﬂuczrornetil—fenil}-ﬂazol-5~iI]—etoximetil]-fenil}~4H—[1 2. 4loxadizzol-S-ong, ge
15 obtuvo 3-(4-{2-Cicloprapil-2, 2-difluore-1-[4-meti-2-(4-trifluarometil-fenil}-tiazal-5-il]-
etoximetil}-feni}-d4H-[1,2 4loxadiazel-5-ona a partir de 2-Ciclopropil-2,2-difluore-1-[4-
mefil-2-(4-teifluorametil-fenil)-tiazol-5-il]-etanol y 4-Bromometil-benzanitrilo existente en
el mercado.
~ El rasemato se separd. en sus enantiomeros por el metodo ya descrito en la
20  presente memotia.
) C25H20F5N3035 (537,561), MS(ESY): 5380 {(M+H™).
Ejemplo 33 ‘
3-(4{2-(4-Diflucrometil-fenil}-2 2-difluore-1-[4-metil-2-(4-trifluorometil-fenit}-
- {iazol-S-ill-etoximetil-fenil}-4H-[1.2. 4loxadiazol-5-0na

Lo
Y@’dﬁ O

25 F
De acuerde con el método descrito para 3-(2-Clorg-4-{2 2 2-trifluoro-1-[4-metil-
2-(4-triflucrometil-fenit}-tiozol-5-ill-stoximetil}famil)-4H-[1,2 4]axadiazo-5-ona, se

obfuve 3-(4-{2-{4-Difluorometil-fenil)-2 2-difluoro-1-[4-metil-2-(4-triflucrometil-fenif)-
tiazol-5-il-etoximetil}-fanil}-4H-[1,2, 4loxadiazal-5-ona a parir de 2-(4-Difluorometil-

g
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fenil}-2,2-difluaro-1-[4-metil-2-(4-tnfluorometil-fenil)-tiazol-5-il-etanc! ¥  4-Bromometil-
benzoenitrilo existente en el mercado.

" El racemato se separd en sus enantiomeros por el método ya descrito en la
presente memarfa,

5 C20HZ0FTN303S (623 ,55), MS(ESI): 524,4 (M+H").

Los siguientes ejemplas se prepararon de acuerdo con el procedimiento K;
Ejemplo 34
3-(2-Fluoro-4-{2-[4-metil-2-(4-trfluorometil-fenii)-tiazol-5-ill-hexil}-fenil}-4H-

1.2 4loxadiazol-5-ona3
o F

By PrOER g &
%@w

3

Ka H, CMF

1. EM2OH, NES
2. fenilclaroformstn, prldine
3. 00U, hiaCH

(R0
Davt

10
_ -M-Mat1l-2-{4-tnﬂuor0met\|-feml‘.t-tmzol—S-iIl-nentan-‘\-ona

bn2

o o

Se disolid 1,50 g de 1-[4-Metil-2-{4-trifluorometil-fenil)-tiazol-5-ill-pentan-1-ol
en 30 ml de diclorometano. Se afiadieron 5 46.g de dxida de manganeso (V) (activado

15 sobre carhén} ¥ la mezcla resultante se calentd a reflujo durante 2,5 horas. La mezcia
de reaccion enfriada se filtrd a través de un lecho de celita. El fiitrado se evapord in
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vacuo para obtener 1,2 g de 1-[4-Metil-2-(4-trifluorometil-fenil)-tiazol-5-il}-pentan-1-ona
como un aceite.
C16H16F3NOS (327,37), MS(ESI): 328,1 (M+H").
Ester dietilico del 4cido (4-Ciano-3-fluoro-bencil)-fosférico
F

/O F
Br Cj \ POEYS  \_ 7/

—

Se disolvieron 2,2 g de 4-Bromometil-2-fluoro-benzonitrilo en 2,0 ml de trietil
fosfito y se agitd a 150°C durante cuatro horas. Luego se elimind la trietil fosfito in
vacuo para obtener 2,5 g de éster dietilico del acido (4-Ciano-3-fluoro-bencil)-fosfénico
como un aceite.

10 C12H15FNO3P (271,23), MS(ESI): 272,1 (M+H").
2-Fluoro-4-{{E}-2-[4-metil-2-(4-trifluorometil-fenil)-tiazol-5-ii]-hex-1-enil}-

benzonitrilo

—

" 9 F c
1\ . o Nath, DIF I \
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15 . Se disolvio 1,0 g de éster dietilico del acido (4-Ciano-3-fluoro-bencil)-fasfonico
en 50 ml de tetrahidrofurano y se enfrid en un bafio de hielo. A 0°C se le aRadieron
103 mg de hidruro de sodio y la mezcla se agitd durante quince minutos. Luego se
afiadié gota a gota 1,2 g de 1-[4-Metil-2-(4-trifluorometil-fenil)-tiazol-5-il}-pentan-1-ona
disuelta en 20 ml de tetrahidrofurano. El bario de refrigeracién se retird y la mezcla de

20 reaccién se agitd a temperatura ambiente durante dos horas. Luego se afadieron 1,0
g de éster dietilico del acido (4-Ciano-3-fluoro-bencil}-fosfénico y 103 mg de hidruro de
sodio, y la mezcla de reaccion se agitd durante una hora adicional. Luego se
afadieron 20 m! de agua y la mezcla se extrajo cinco veces con porciones de 25 ml de
acetato de etilo. Las capas organicas combinadas se secaron sobre MgS04, luego se

25  eliminé el disolvente in vacuo para obtener 1,6 g de 2-Fluoro-4-{(E)-2-[4-metil-2-(4-
triflucrometii-fenih)-tiazol-5-il}-hex-1-enil}-benzonitriic como un aceite amarilio.
C24H20F4N2S (444 50), MS(ESI): 445,1 (M+H"), Rf(n-heptano: acetato de etilo = 1:1)
= 0,65.

2-Fluoro-4-{2-f4-metil-2-(4-trifluorometil-fenii)-tiazol-5-ill-hexil-benzonitrilo
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Se disolvio 1,6 g de 2-Fluoro-4-{(E)-2-[4-metil-2-(4-trifluorometil-fenil)-tiazol-5-
il]-hex-1-enil}-benzonitrilo en una mezcla de 10 ml de metanol y 10 ml de acetato de
etilo. Se afiadieron 300 mg de paladio (5% sabre carbono)} y ta mezcla se agitd a
temperatura ambiente bajo una atmésfera de hidrégeno. Después de tres horas, el
catalizador se filtré a través de un lecho de celita y e! filtrado se evapord in vacuo. El
residuo se purificd por HPLC de fase inversa para obtener 1,2 g de 2-Flucro-4-{2-{4-
metil-2-(4-trifluorometil-fenil}-tiazol-5-il)-hexil}-benzonitrilo como un liofilizado.

C24H22F4N2S (446,51), MS(ES!): 447,2 (M+H").

3-(2-Fluoro-4-{2-[4-metil-2-{4-trifluorometil-fenil)-tiazol-5-ill-hexill-fenil)-4H-
[1.2.41oxadiazol-5-0na

1. NH2OK, NEB
2. {enicloroformato, plridina

3. DBU, MeCHN F

N
B Ho_o
s ~f
¢ -0
F

De acuerdo con el método descrito para 3-(2-Cloro-4-{1-[4-metil-2-(4-

trifluorometil-fenil)-tiazol-5-il]-etoxi}-fenil)- 4H-[1,2,4]oxadiazol-5-ona, se obtuvo 3-(2-
Flucro-4-{2-[4-metil-2-(4-trifluorometil-fenil)-tiazol-5-il)-hexil}-fenil)-4H-[1,2,4]Joxadiazol-
5-ona a vpartir de 2-Fluoro-4-{2-[4-metil-2-(4-triflucrometil-fenil)-tiazol-5-il}-hexil}-
benzonitrilo,
El racemato se separd en sus enantibmeros por el método ya descrito en Ia
presente memoria. .
C25H23F4N302S (505,54), MS(ES!): 508,1 (M+H").

Los siguientes ejemplos se prepararon de acuerdo con el procedimiento

Ejemplo 35
3-(2-Fluoro-4-{1-l4-metil-2-(4-trif uorometil-fenil)-tiazol-5-il]-propoxil-feniN-4H-
1.2 .4-oxadiazol-5-ona

11’
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De acuerdo con el método descrito para 3-(2-cloro-4-{1-[4-metil-2-(4-
triflucrometil-fenil)-tiazol-5-il}-etoxi}-fenil)- 4H-[1,2 4]Joxadiazol-5-cna, se obtuvo 3-(2-
fluoro-4-{1-[4-metil-2-(4-trifluorometil-fenil)-tiazol-5-il]-propoxi}-fenil)-4H-1,2 4-
oxadiazol-5-ona a partir de 1-[4-metil-2-(4-triflucrometil-fenil)-tiazol-5-il]-propan-1-ol y
2-fluaro-4-hidroxibenzonitrilo.

C22H17F4N303S (479,46), MS(ESI): 480,0 (M+H").

El racemato se separé en sus enantibmeros por cromatografia de fluidos
supercriticos en fase quiral (Chiralpak AD, columna 350x50 mm, 20 um) con 25%
metanol/75% didxido de carbono como eluyente (120 bars, caudal: 230 ml/min, UV
230 nm). El exceso enantiomérico de cada enantibmero se determindé por
cromatografia analitica de fluidos supercriticos en fase quiral (Chiralpak AD, columna
250x4,6 mm, 20 um) con 10% metanol/90% didxido de carbono como eluyente (100
bars, caudal: 3 mi/min, UV 230 nm): enantiomero levogiro: >99% de ee, Tr = 5,22 min;
enantiémero dextrégiro: >99% de ee, Tr = 6,81 min.

Ejemplo 36

(+)-3-(2-Fluoro-44{(R)-1-12-(4-trifluorometil-fenil}-4-(4-trifluorometil-piperidin-1-
iimetih-tiazol-5-ill-propoxil-fenil)-4H-1,2,4-oxadiazol-5-gna

N-o
/
e
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F N o H
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De acuerdo con el método descrito para 3-(2-cloro-4-{1-[4-metil-2-(4-
trifluorometil-fenil)-tiazol-5-il]-etoxi}-fenil)-4H-[1,2,4)Joxadiazol-5-ona, se obtuvo (+)-3-(2-
fluoro-4-{(R)-1-[2-(4-trifluorometil-fenil)-4-(4-trifluorometil-piperidin- 1-ilmetil)-tiazol-5-il}-
propoxi}-fenil)-4H-1,2,4-oxadiazol-5-ona a partir de (S)-1-[2-(4-trifluorometil-fenil)-4-(4-
trifluorometil-piperidin-1-ilmetil)-tiazol-5-ilj-propan-1-ol y 2-fluoro-4-hidroxibenzonitrilo.
C28H25F7N403S (630,59), MS(ESI): 631,2 (M+H").
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Los siguientes ejemplos se prepararon de acuerdo con el procedimiento B:
Ejemplo 37

3-(2-Diﬂuorometoxi—4;{ 1-14-metil-2-(4-trifluorometil-fenih-tiazol-5-ill-propoxi}-
fenil)-4H-1.2 4-oxadiazo!-5-ona

ol = oo

Fp 140°C
0°C-=—B0°C, WA

; I( @ 1) Ferﬂclorommetoh L _‘_@_4 (( _thi*o

iPrNEt
}-r 2) iPrJEL
MA 150°C
5
2-Diflucrometoxi-4-{1-[4-metil-2-(4-trifluorometil-fenil)-tiazol-5-il}-propoxil-
benzonitrilo
F N F—‘—"@"<\
CN N
F F
AX e
F O
F)\F
0°C>5B0°C MN
10 A una disolucidn de 1,7 g de 1-[4-metil-2-{4-triflucrometil-fenil)-tiazol-5-i}-

propan-t-ol en 4,7 mL de dimetilformamida a 5°C se le afadieron 250 mg de una
suspension al 55% de hidruro de sodio en aceite mineral. El volumen de reaccién se
completé con dimetilformamida hasta aproximadamente 85 mL. La mezcla de
reaccidn se agitd durante 30 minutos a 5°C. Se afiadieron lentamente 4,3 mL de la
15  mezcla resultante a una disolucion de 450 mg de 2-difluorometoxi-4-fluoro-benzonitrilo
en 2 mL de dimetilformamida a 5°C. La mezcla resultante se agité a 5°C dejando que
la temperatura se calentara hasta temperatura ambiente. Luego se calenté en un tubo
sellado hasta 60°C bajo imadiacion de microondas durante 15 minutos. Después de
dejar enfriar hasta temperatura ambiente, la mezcla se vertié en agua y se extrajo con
20 diclorometano. Los extractos organicos se secaron sobre sulfato magnésico, se
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filtraron y se concentraron a presién reducida. El producto bruto se purificd por
cromatografia en columna sobre gel de silice (gradiente de heptano 100 a heptano 50/
acetato de etilo 50) para producir 49C¢ mg de 2-difluorometoxi-4<{1-[4-metil-2-(4-
triflucrometil-fenil)-tiazol-5-il]-propoxi}-benzonitrilo.
C22H17F5N202S (468,45), MS(ESI): (M+H") 469,0 (M+H").
2-Difluorometoxi-N-hidroxi-4-{1-[4-metil-2-(4-trifluorometil-fenil)-tiazo|-5-ill-
propoxi}-benzamidina

| N NHOHHOI -Q—« "on

JF ~w
F F
140°C

A una disolucién de 485 mg de 2-diflucrometoxi-4-{1-{4-metil-2-(4-trifluorometil-
fenil)-tiazol-5-il]-propoxi}-benzonitrilo en 10 mL de metanol se le afiadieron 4,166 mL
de trietilamina seguida de 316 rhg de hidroclorurc de hidroxilamina. La mezcla
resultante se calentd en un tubo sellado hasta 140°C bajo irradiacion de microondas
durante 30 minutos. Después de dejar enfriar hasta temperatura ambiente, la mezcla
se vertid en agua y se exirajo con diclorometano. Los extractos organicos se secaron
sobre sulfato magnésico, se filtraron y se concentraron a presién reducida. E! producto
bruto se purificé por cromatografia en columna sobre gel de silice (gradiente de
heptano 100 a heptano 60/ acetato de etilc 40) para producir 320 mg de 2-
difluorometoxi-N-hidroxi-4-{1-[{4-metil-2-(4-trifluorometil-fenil)-tiazol-5-il}-propoxi}-
benzamidina. |

C22H20F5N303S (501,48), MS(ESI): 502,0 (M+H").

3-(2-Diflucrometoxi-4-{1-[4-metil-2-(4-trifluorometil-fenil)-tiazol-5-ill-propoxi}-
feni)-4H-1,2 4-oxadiazol-5-ona

o
' s 0 G« 1) Feniicloroformato " 0
- HH
i ‘!"@r( H o PraNEL 3
r}\F

2) iPrHEt
MW, 150°C .-

A una disolucion de 315 mg de 2-difluorometoxi-N-hidroxi-4-{1-[4-metil-2-(4-
trifluorometil-fenil)-tiazol-5-il)-propoxi}-benzamidina en 6,5 mL de tetrahidrofurane, a
0°C, se le afadio 1,5 mL de N,N-disopropiletilamina seguida de 0,08 mL de fenil
cloroformato. La mezcla resultante se agitoé durante 5 minutos a 0°C, luego se vertié en

agua y se extrajo con diclorometano. Los extractos organicos se secaron sobre sulfato
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magnesico, se fitraron y se concentraron a presion reducida. El residuo se disolvid en
6,5 ml de tetrahidrofurano y 0,3 ml de N, ,N-diisopropiletilamina. La disolucion resultante
se calentd en un tubo sellade hasta 150°C bajo irradiacién de microondas durante 15
minutos. Después de dejar enfriar hasta temperatura ambiente, la mezcla se vertid en
agua y se extrajo con diclorometano. Los extractos organicos se secaron sobre sulfato
magnésico, se filtraron y se concentraron a presion reducida. El producto bruto se
purificé por cromatografia en columna sobre gel de silice (éiter diisopropilico 100
seguide de un gradiente de dictorometano 100 a diclorometano 80/ metanol 10) para
producir 31 mg de 3—(2-diﬂudrornetoxi-4-{1-[4—metil—2-(4-triﬂuorometil-fenil)-tiazoI-S-iI]-
propoxi}-fenil)-4H-1,2,4-oxadiazol-5-ona.

C23H18F5N304S (527,47), MS(ESI): 528,0 (M+H").

El racemato se separd en sus enantiomeros por cromatografia de fluidos
supercriticos en fase quiral (Chiralpak AD, columna 350x50 mm, 20 um) con 25%
metanol/75% didxido de carbono como eluyente (108 bars, caudal: 200 mi/min, UV
254 nm). El exceso enantiomérico de cada enantiomero se determind por
cromatografia de fluidos supercriticos en fase quiral (Chiralpak AD, columna 250x4,6
mm, 5 um) con 20% metanol/B0% didxido de carbono como eluyente (100 bars,
caudal: 3 ml/min, UV 220 nm): enantiomero levégiro: >99% de ee, Tr = 3,20 mfn;
enantidmero dextrdgiro. >99% de ee, Tr = 6,30 min.

Ejemplo 38

3-(2-Metoxi-4-{1-{4-metil-2-(4-trifluorometil-fenil)-tiazol-5-ill-propoxit-fenil) -4 H-
1,2.4-oxadiazol-5-ona : ~

N~o
e W
F

De acuerdo con el método descrito para 3-(2-difluorometoxi-4-{1-{4-metil-2-(4-

‘triﬂuorometil-fenil)-liazol—S-ill-propoxi}—fenil)—4H-1,2,4—oxadiazol-5-0na, se obtuvo 3-(2-

metoxi-4-{1-[4-metil-2-(4-trifluorometil-fenil)-tiazol-5-il]-propoxi}-fenil)-4H-1,2,4-
oxadiazol-5-ona a partir de 1-[4-metil-2-(4-trifluorometil-fenii)-tiazol-5-il}-propan-1-ol y
4-fluoro-2-metoxibenzonitrilo.

C23H20F3N304S (491,49), MS(ESI): 492 (M+H").

El racemato se separ6 en sus enantiomeros por HPLC en fase quiral (Chiralcel

OJ-H, columna 210x20 mm, 5 pum) con 30% etanol/70% heptano como el eluyente
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(caudal: 25 ml/min, UV 254 nm). El exceso enantiomérico de cada enantidémero se
determiné por HPLC analitica en fase quiral (Chiralcel OJ-H, columna 250x4,6mm, 5
um)} con 30% etanol/70% heptano como eluyente (caudal: 1 mi/min, UV 254 nm).
enantiomero levégiro: >99% de ee, Tr = 8,06 min; enantidmero dextrogiro. >99% de
ee, Tr= 11,66 min. .

{+)-3-(2-Metoxi-4-{(R)-1-[4-metil-2-(4-trifluorometil-fenil)-tiazol-5-ill-propexil-
fenil)-4H-1.2 4-oxadiazol-5-ona

S o]
TN ] :
F . N o]

F /

De acuerdo con el método descrito para 3-(2-diflucrometoxi-4-{1-{4-metil-2-(4-

~Zz

)
A
o

Irz

trifluorometil-fenil)-tiazol-5-il]-propoxi}-fenil)-4H-1,2 4-oxadiazol-5-ona, se obtuvo (+)-3-
(2-metoxi-4-{(R)-1-[4-metil-2-(4-trifluorometil-fenil)-tiazol-5-il]-propoxi}-fenil)-4H-1,2,4-
oxadiazol-5-ona a partir de (+)-(R)-1-{4-metil-2-(4-trifluorometii-fenit)-tiazol-5-il]-propan-
1-ol y 4-fluoro-2-metoxibenzonitrilo.

C23H20F3N304S (491,49), MS(ESI); 492,1 (M+H").

El exceso enantiomérico de cada enantiomero se determiné por HPLC analitica
en fase quiral (Chiralcel OJ-H, columna 250x4,6mm, 5 um) con 30% etanol/70%
heptano como eluyente (caudal: 1 mU/min, UV 254nm) por comparacién con la mezcla
racémica: ee 96%, Rt = 10,43 min.

Ejemplo 39

3-(2-Hidroxi-4-{1-14-metil-2-(4-trifluorometil-fenil-tiazol-5-ill- propoxi}-fenil}-4H-
1.2.4-oxadiazol-5-ona

A una disolucion agitada de 136 mg de 3-(2-metoxi-4-{1-{4-metil-2-(4-
trifluorometil-fenil)-tiazol-5-il}-propoxi}-fenil)-4H-1,2 4-oxadiazol-5-ona en 5 mL de
diclorometano a -70°C se le afiadié 0,6 mL de una disolucion 1M de tribromuro de
sodio en diclorometano. Después de 1h a -60°C, la mezcla de reaccion se vertié en
metanol y upa disolucion saturada acuosa de NaHCQ3, luego se extrajo con

diclorometano. Las capas organicas combinadas se secaron sobre sulfato magnésico,
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se filtraron y se concentraron a presién reducida. El residuo se purifico por
cromatografia en columna sobre gel de silice (gradiente de diclorometano/metanol de
100/0 a 90/10) para proveer 22 mg de 3-(2-hidroxi-4-{1-[4-metil-2-(4-trifluorometil-fenil)-
tiazol-5-il]-propoxi}-fenil)-4H-1,2,4-oxadiazol-5-ona.

C22H18F3N304S (477,47), MS(ESI): 478 (M+H").

Ejemplo 40

3-(5-Fluaro-2-metoxi-4-{1-[4-metil-2-(4-trifluorometil-fenil)-tiazol-5-ill-propoxil-
fenil)-4H-1.2.4-oxadiazol-5-ona

F
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De acuerdo con el método descrito para 3-(2-diflucrometoxi-4-{1-[4-metil-2-(4-
trifluorometit-fenil)-tiazol-5-il}-propoxi}-fenil)-4H-1,2 4-oxadiazol-5-ona, se obtuvo 3-(5-
flucro-2-metoxi-4-{1-[4-metil-2-(4-tnfluorometil-fenil)-tiazol-5-il]-propoxi}feni) -4H-1,2 4-
oxadiazol-5-ona a partir de 1-[4-metil-2-(4-trifluorometil-fenil)-tiazol-5-il}-propan-1-ol y
4 5-diflucra-2-metoxibenzonitrilo existente en el mercado.

C23H19F4N304S (509,48), MS(ESI). 509,9 (M+H").

El racemato se separd en sus enantiomeros por cromatografia de fluidos
supercriticos en fase quiral (Chiralpak OJ, columna 250x21 mm, 5 um) con 15%
metanol/85% diéxido de carbono como eluyente (caudal: 90 ml/min, UV 210 nm). El
exceso enantiomérico de cada enantiomero se determiné por cromatografia analitica
de fluidos supercriticos en fase quiral (Chiralpak OJ, columna 250x4,6 mm, 10 um) con
10% metanol/90% didxido de carbono como eluyente (100 bars, caudal: 3 ml/min, UV
210 nm): enantiémero levégiro: >89% de ee, Tr = 8,67 min; enantibmero dextrégiro:
>99% de ee, Tr = 11,42 min:

(+)-3-(5-Fluoro-2-metoxi-4-{{R)-1-[4-metil-2-(4-trifluorometil-fenil)-tiazol-5-ill-
propoxi}-fenil)-4H-1.2 4-oxadiazol-5-ona

N
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De acuerdo con el método descrito para 3-(2-difluorometoxi-4-{1-[4-metil-2-(4-
trifluorometil-fenil)-tiazol-5-il)-propoxi}-fenil)-4H-1,2,4-oxadiazol-5-ona, se obtuvo (+)-3-
(5-flucro-2-metoxi-4-{(R)- 1-[4-metil-2-(4-trifluorometil-fenil)-tiazol-5-il}-propoxi}-fenii)-
4H-1,2,4-oxadiazol-5-ona a partir de (+)-(R)-1-[4-metil-2-(4-trifluorometil-fenil)-tiazol-5-
ill-propan-1-ol y 4,5-difiuoro-2-metoxibenzonitrilo.

C23H19F4N304S (509.48), MS(ESI): 510,0 (M+H").

El exceso enantiomérico de cada enantiomero se determiné por HPLC analitica
en fase quiral (Chiralcel OJ-H, columna 250x4,6mm, 5 pm} con 30% etanol/70%
heptano como eluyente (caudal: 1 ml/min, UV 254nm) por comparacién con la mezcla
racémica: ee 96%, Rt = 8,63 min.

Ejemplo 41

{+)-3-(2-Difluorometoxi-5-fiuoro-4-{(R)-1-[4-metil-2-(4-trifluorometil-fenil)-tiazol-
5-il}-propoxi}-fenil)-4H-1.2,4-oxadiazol-5-cna
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De acuerdo con el métado descrito para 3-(2-difluorometoxi-4-{1-[4-metil-2-(4-
trifivorometil-fenil)-tiazol-5-il)-propoxiH-enil)-4H-1,2, 4-oxadiazol-5-ona, se obtuvo (+)-3-
(2-difluorometoxi-5-fluoro-4-{(R)-1-[4-metil-2-(4-trifluorometil-fenil)-tiazol-5-il-propoxi}-
fenil)-4H-1,2 4-oxadiazol-5-ona a partir de (+)-(R)-1-[4-metil-2-(4-triflucrometil-fenil)-
tiazol-5-il]-propan-1-ol y 2-diflucrometoxi-4, 5-difluoro-benzonitrilo.

C23H17FBN304S (545,46), MS(ESI): 546,0 (M+H").

Ejemplo 42 '

3-(2-Metoxi-4-{1-[2-(4-trfluorometil-feniN-4-(4-trifluorometii-piperidin-1-iimetil-

tiazol-5-ill-propoxil-fenil)-4H-1,2 4-oxadiazol-5-ona
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De acuerdo con el método descrito para 3-(2-difluorometoxi-4-{1-{4-metil-2-(4-
trifluarometil-fenil)-tiazol-5-il]-propoxi}-fenil)-4H-1,2 4-oxadiazol-5-ona, se obtuvo 3-(2-
metoxi-4-{1-[2-(4-triflucrometil-fenil)-4-(4-trifluorometil-piperidin-1-ilmetil)-tiazol-5-il]-
propoxi}-fenil}-4H-1,2 4-oxadiazol-5-ona a partir de 1-[2-(4-trifluorometil-fenil)-4-(4-
trifluorometil-piperidin-1-ilmetil)-tiazol-5-il]-propan-1-ol y 4-fiuoro-2-metoxi-benzonitrilo.
C29H28F6N404S (642,63), MS(ESI): 6432 (M+H").

El racemato se separd en sus enantiomeros por cromatografia de fluidos
supercriticos en fase quiral (Chiralpak AD, columna 250x50 mm, 20 um) con 35%
metanol/65% diéxido de carbono como eluyente (70 bars, 30°C, caudal: 250 mi/min,
Uv 254 nm). El exceso enantiomérico de cada enantidmero se determind por
cromatografia analitica de fluidos supercriticos en fase quiral (Chiralpak AD, columnA
250x4.6 mm, 10 um) con 35% metanol/65% didxido de carbono como eluyente (100
bars, caudai: 3 mli/min, UV 254 nm). enantiomerc levégiro: >99% de ee, Tr = 2,7 min;
enantidmero dextrogiro: >99% de ee, Tr = 5,7 min.

Ejemplo 43

3-(5-Fluoro-2-metoxi-4-{1-[2-(4-trifluorometil-fenil)-4-(4-trifluorometil-piperidin-1-

ilmetil)-tiazol-5-ill-propoxi}-fenil}-4H-1,2 . 4-oxadiazol-5-ona
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De acuerdo con el método descrito para 3-(2-diflucrometoxi-4-{1-[4-metii-2-(4-
trifluorometil-fenil)-tiazel-5-if}-propoxi}-fenil)-4H-1,2 4-oxadiazol-5-ona, se obtuvo 3-(5-
fluoro-2-metoxi-4-{1-[2-(4-trifluorometil-fenil)-4-(4-triflucrometil-piperidin- 1-ilmetil)-tiazol-
5-il}-propoxi}-fenil)-4H-1,2,4-oxadiazol-5-ona a partir de 1-[2-(4-trifluorometil-fenil)-4-(4-
trifluorometil-piperidin-1-ilmetit)-tiazol-5-il)-propan-1-ol y 4,5-difluoro-2-metoxi-
benzonitrilo existente en el mercado.

C29H27F7N404S (660,62), MS(ESI): 661,0 (M+H").

El racemato se separd en sus enantibmeros por cromatografia de fluidos
supercriticos en fase quiral (Chiralpak AD, columna 250x50 mm, 20 um) con 10%
metanol/90% didxido de carbono como eluyente (140 bars, caudal: 250 mli/min, UV

219
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254 nm). El exceso enantiomérico de cada enantiomero se determiné por
cromatografia analitica de fluidos supercriticos en fase quiral (Chiralpak AD, columna
250x4,6 mm, 20 um) con 10% metanol/890% didéxido de carbono como eluyente (100
bars, caudal: 3 ml/min, UV 254 nm): enantidmero levogiro: >99% de ee, Tr = 11,89
min; enantiomero dextrégiro: >99% de ee, Tr = 16,92 min.

Ejemplo 44

3-(2-(2,2.2-Trifluaoro-etoxi)-4-{1-12-(4-trifluorometil-fenil)-4-(4-trifluorometil-
piperidin-1-ilmetil}-tiazol-5-ill-propoxi}-fenil)-4H-1.2. 4-oxadiazol-5-ona

o)

1
’@d( oH

5)&

De acuerdo con el método descrito para 3-(2-difluorometoxi-4-{1-[4-metil-2-(4-
trifluorometil-fenil)-tiazol-5-il]-propoxi}-fenil)-4H-1,2 4-oxadiazol-5-ona, se obtuvo 3-(2-
(2.2,2-trifluoro-etoxi}-4-{1-[2-(4-triflucrometil-fenil)4-(4-tnflucrometii-piperidin-1-itmetil)-
tiazol-5-il]-propoxi}-fenil)-4H-1,2 4-oxadiazol-5-ona a partir de 1-[2-(4-trfluorometil-
fenil)-4-(4-triﬂuorometil-piperidin-1-iImetiI)-tiazol-5-fi]—propan-1-oi y 4-fluoro-2-(2,2,2-
trifluoro-etoxi)-benzonitrilo. '

C30H27F9N404S (710,62), MS(ESI): 712,1 (M+H").

El racemato se separ¢é en sus enanlidmeros por cromatografia de fluidos
supercriticos en fase quiral (Chiralpak AD-H, columna 20 mm de diametro, 5 um) con
15% metanol/85% diéxide de carbgno comeo eluyente (70 bars, 30°C, caudal: 100
ml/min, UV 254 nm). El exceso enantiomérico de cada enantiomero se determind por
cromatografia de fiuidos supercriticos en fase quiral (Chiralpak AD-H, columna
250x4,6 mm, 5 um) con 15% metanol/85% didxido de carbono como eluyente (100
bars, caudal: 3 ml/min, UV 254 nm): primer enantiémero; >99% de ee, Tr = 2,85 min;
seqgundo enantidmero: >99% de ee, Tr = 5,74 min.

Ejemplo 45

3-(2-Difiucrometoxi-4-{1-[2-(4-triflucrometil-fenil)-4-(4-trifluorometil-piperidin-1-

ilmetil)-tiazol-5-ill-propoxi}-fenil}-4H-1,2.4-oxadiazol-5-ona

230
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De acuerdo con el método descrito para 3-(2-diflucrometoxi-4-{1-[4-metil-2-(4-
trifluarometil-fenil)-tiazol-5-il)-propoxi}-fenil)-4H-1,2,4-oxadiazol-5-ona, se obtuvo 3-(2-
diflucrometoxi-4-{1-[2-(4-trifluorometil-fenil)-4-(4-trifluorometil-piperidin-1-ilmetil)-tiazol-

5  5-il]-propoxi)-fenil)-4H-1,2 4-oxadiazol-5-ona a partir de 1-[2-(4-trifluorometil-fenil)-4-(4-
trifluorometil-piperidin-1-iimetil)-tiazol-5-il]-propan-1-oif  y  2-difluorometoxi-4-flucro-
benzonitrilo.

C29H26F8N404S (678,61), MS(ESI): 680,4 (M+H").

El racemato se separd en sus enantiomeros por cromatografia de fluidos

10  supercriticos en fase quiral (Chiralpak AD, columna 250x50 mm, 20 um) con 20%
acetonitrilo/80% dioxido de carbono como eluyente (105 bars, caudal: 200 ml/min, UV
254 nm). E! exceso enantiomérico de cada enantibmero se determind por
cromatografia de fluidos supercriticos en fase quiral (Chiralpak AD-H, columna
250x4,6 mm, 5 pm} con 15% metanol/85% didxido de carbono como eluyente (100

15  bars, caudal’ 3 mi/min, UV 254 nm): enantidmero levogiro: >99% de ee, Tr = 3,14 min:
enantibmero dextrogire. >98% de ee, Tr = 5,34 min.

(+)-3-(2-Diflucrometoxi-4-{(R)-1-[2-{4-trifiuorometil-fenil)-4-(4-triflucrometil-
piperidin-1-ilmetil)-tiazol-5-ill-propoxi}-fenil)-4H-1.2.4-oxadiazol-5-ona

Ja e Gatats
i :

o
F N F—
F
F
F™ °F
20 De acuerdo con el método descrito para 3-(2-difluorometoxi-4-{1-[4-metil-2-(4-

trifluorometil-fenil)-tiazol-5-il}-propoxi}-fenil)-4H-1,2 4-oxadiazol-5-ona (excepto por la

etapa de adicién de hidroxilamina que se lievé a cabo por irradiacidn de microondas a
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100°C durante 2h), se obtuvo (+)-3-(2-difluorometoxi-4-{(R)-1-[2-(4-trifluorometil-fenil)-
4-(4-triflucrometil-piperidin-1-ilmetil)-tiazol-5-il]-propoxi}-fenil)-4H-1,2,4-oxadiazol-5-ona
a partir de (R)-1-[2-(4-trifluorometil-fenil)-4-(4-trifluorometil-piperidin-1-ilmetil)-tiazcl-5-
il]-propan-1-ol y 2-difluorometoxi-4-fluorc-benzonitrito.

C29H26F8N404S (678,61), MS(ESI): 679,3 (M+H").

Ejemplo 46

3-(2-Difluorocmetoxi-5-fluoro-4-{1-[2-(4-trifluorometil-fenil)-4-(4-tnflucrometil-
piperidin-1-iimeti)-tiazol-5-ill-propoxi}-fenil}-4H-1.2,4-oxadiazol-5-ona

F

0O
r~
F

=0
A
o

IZ =2

F
F F

De acuerdo con el método descrito para 3-(2-difluorometoxi-4-{1-[4-metil-2-(4-
triluorometil-fenit)-tiazol-5-il}-propoxi}-fenil)-4H-1,2,4-oxadiazol-5-ona, se obtuvo 3-(2-
difiluorometoxi-5-fluoro-4-{1-[2-{4-trifluorometil-fenil)-4-(4-trifluorometil-piperidin-1-
ilmetil)-tiazol-5-il)-propoxi}-fenil)-4H-1,2,4-oxadiazol-5-cna  a partir de 1-[2-(4-
trifluorometil-fenil)-4-(4-trifluorometil-piperidin-1-ilmetil)-tiazol-5-il}-propan-1-ol  y  2-
difluorometoxi-4,5-difluoro-benzonitrilo.

C29H25F9N404S (696,60), MS(ESI): 698,5 (M+H").

El racemato se separd en sus enantibmeros por cromatografia de fluidos
supercriticos en fase quiral (Chiralpak AD-H, columna 250x50 mm, 5 um) con 5%
metanol/95% dibxido de carbono como eluyente (129 bars, caudal: 100 mi/min, UV
254 pm). El exceso enantiomérico de cada enantibmero se determind por
cromatografia de fluidos supercriticos en fase quiral {Chiralpak ADvH, colum.na
250x4,6 mm, 5 um} con 5% metanol/95% didxido de carbono como eluyente (100 bars,
caudal: 3 m¥min, UV 254 nm). enantidmero levégiro: >99% de ee, Tr = 10,1 min;
enantibmero dextrogiro: >99% de ee, Tr = 15,5 min.

Los siguientes ejemplos se prepararon de acuerdo con el procedimiento J:

Ejemplo 47

3-15-Fluoro-4-{1-{4-metil-2-{4-trifluorometil-fenil)-tiazol-5-il}-propoxi}-2-(2.2,2-
trifluoro-etoxi)-fenill-4H-1.2.4-oxadiazol-5-ona
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2 .5-Difluoro-4-{1-14-metil-2-(4-trifluorometii-feni-tiazol-5-ill-propoxil-benzonitriio

F
KOBu S O-Q—cu
‘I"Q’( ]\I II . F—Z’—‘Q’“Nf .
N

-60°C

A una disolucion de 900 mg de 1-[4-metil-2-(4-triflucrometil-fenil}-tiazol-5-il}-
5 propan-1-ol en 2 mL de tetrahidrofurano, a 5°C, se le afadieron lentamente 3,3 mL de
una disolucién molar de terc-butdxido de potasio en terc-butanol. Después de agitar a
5°C durante 30 minutos, la disolucion resultante se afadio lentamente a una disolucién
de 469 mg de 2,4,5-trifluoro-benzonitrilo en 2 mL de tetrahidrofurano a -80°C. La
mezcla resultante se agitd durante 1h a -60°C, luego se agitdé durante la noche,
10 dejando calentar hasta temperatura ambiente. Se vertio luege en agua y se extrajo con
diclorometano. Los extractos organicos se secaron sobre sulfato magnésico, se
fitraron y se concentraron a presiéh reducida. E! producto bruto se purificd por
cromatografia en columna sobre gel de silice (gradiente de heptano 100 a heptano 80/
acetato de etilo 20) para producir 1,25 g de 2,5-difluoro-4-{1-[4-metil-2-(4-triflucrometil-
15  fenil)-tiazol-5-il}-propoxi}-benzonitrilo.
C21H15F5N20S (438,42), MS(ESI): 439,0 (M+H").
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5-Fluoro-4-{ 1-[4-metil-2-(4-trifluorometil-fenil)-tiazol-5-ill-propoxi}-2-(2,2 2-
trifluoro-etoxi)-benzonitrilo

F
. sfo-@—cu KOtBu { Q-
L
F't@‘(hl F CFCHOH -P‘@"(

FF

A una disolucién de 342 mg de triflucroetanol en 2,1 mL de tetrahidrofurano a
S 5°C se le afiadieron lentamente 4 mL de una disolucién molar de terc-butoxido de
potasio en terc-butanol. Después de agitar a 5°C durante 30 minutos, la disolucion
resultante se afadié lentamente a una disolucidn de 1,25 g de 2,5-diflucro4-{1-[4-
metil-2-(4-trifluorometil-fenil)-tiazol-5-il}-propoxi}-benzonitrilo en 56 mL de
tetrahidrofurano a -60°C. La mezcla resultante se agité durante toda la noche dejando
10  que la temperatura subiera hasta temperatura ambiente. Se vertid luego en agua y se
extrajo con diclorometano. Los extractos organicos se secaron sobre sulfato
magnésico, se filtraron y se concentraron a presion reducida. El producto bruto se
purificé por cromatografia en columna sobre gel de sllice {gradiente de heptano 100 a
heptano 70/ acetato de etilo 30) para proveer 1,09 g de 5-fluoro-4-{1-[4-metil-2-(4-
15  trifluorometil-fenil)-tiazol-5-il]-propoxi}-2-(2, 2, 2-trifluoro-etoxi)-benzonitrilo.
C23H17F7N202S (518,45), MS(ESI): 519,0 (M+H").
3-[5-Fluorg-4-{1-{4-metil-2-(4-trifluorometil-fenil-tiazol-5-ill-propoxi}-2-(2.2.2-
triflucro-etoxi)-fenill-4H-1,2 4-oxadiazol-5-cna

F N
~0H
0 on _4 >_‘
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1) Fenilclocaformato 4,{}-4 : a‘l
PrNEt
2) PrNEt , F
MW, 150°C F
20 De acuerdo con el método descrito para 3-{2-difluorometoxi-4-{1-[4-metil-2-(4-

triffuorometil-fenil)-tiazol-5-il}-propoxi}-fenil)-4H-1,2 4-oxadiazol-5-ona, se obtuvo 3-[5-
fluoro-4-{1-{4-metil-2-(4-trifluorometil-fenil)-tiazol-5-il]-propoxi}-2-(2, 2, 2-trifluoro-etoxi)-
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fenill-4H-1,2 4-oxadiazol-5-ona a partir de 5-ﬂuoro;4-{1-[4-meti|-2-(4-triﬂuorometil—fenit)-
tiazol-5-il]-propoxi}-2-(2,2,2-trifluoro-etoxi)-benzonitrilo.

C24H18F7N304S (577,48), MS(ESI): 578,0 (M+H").

El racemato se separdé en sus enantibmeros por cromatografia de fluidos
supercriticos en fase quiral (Chiralpak AD, columna 350x50 mm, 20 um) con 15%
metanol/85% didxido de carbono como el eluyente (123 bars, caudal: 250 mi/min, UV
230 nm). El exceso enantiomérico de cada enantimerc se determiné por
cromatografia de fluidos supercriticos en fase quiral {Chiralpak AD, columna 250x4.,6
mm, 205 pm) con 10% metanol/S0% diéxido de carbono como eluyente (100 bars,
caudal: 3 mlU/min, UV 230 nm), enantidomero levégiro: >39% de ee, Tr = 5,22 min;
enantiomero dextrégiro, >99% de ee, Tr = 6,81 min.

3-[5-fluoro-4-{1-[4-metil-2-(4-trifluorometil-fenil)-tiazol-5-il}-propoxi}-2-(2,2,2-
trifluoro-etoxi)-fenil)-4H-1,2 4-oxadiazol-5-ona también puede prepararse de acuerdo
con el método descrito para 3-(2-difluorometoxi-4-{1-[4-metil-2-(4-triflucrometil-fenil)-
tiazol-5-il)-propoxi}-fenil)-4H-1,2 4-oxadiazol-5-ona, comenzando por 1-[4-metil-2-(4-
triftuorometil-fenil)-tiazol-5-il}-propan-1-ol y 4,5-difluoro-2-(2,2,2-trifluoro-etoxi)-

benzonitrilo.®

Ejemplo 48
3-14-{1-14-Metil-2-(4-trifluorometil-fenil)-tiazol-5-il}-propoxi}-2-(2. 2 2-trifluoro-

| etoxi)-fenill-4H-1,2 4-oxadiazol-5-ona

N-o
/4
F S ° L
O <
F N o H
F - ;
F F
F
De acuerdo con el método ‘descritc para 3-[5-fluoro-4-{1-[4-metil-2-(4-
trifluorometit-fenil)-tiazol-5-il]-propoxi}-2-(2, 2, 2-trifluoro-etoxi)-fenil]-4H-1,2 4-oxadiazol-
S-ona, se obtuvo 3-[4{1-[4-metil-2-(4-trifluorometil-fenil)-tiazol-5-il}-propoxi}-2-(2.2,2-
trifluoro-etoxi)-fenil]-4H-1,2,4-oxadiazol-5-ona a partir de 1-{4-metil-2-(4-trifluorometit-
fenil)-tiazol-5-il}-propan-1-ol y 2-fluorc-4-{1-{4-metil-2-(4-trifluorometil-fenil)-tiazol-5-il}-

propoxi}-benzonitrilo que se preparé de acuerdo con el procedimiento A,
C24H19FBN304S (559,49), MS(ESI): 560 (M+H").

¢ WQ2005/111003
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El racemato se separé en sus enantibmeros por cromatografia de fluidos
supercriticos en fase quiral (Chiralpak AD, columna 250x50 mm, 5 pm) con 25%
MeOH y 0,1% trietilamina en diéxido de carbono como el eluyente (130 bars, caudal:
90 mlifmin, UV 205 nm). El exceso enantiomérico de cada enantiomero se determind
por cromatcgrafia de fluidos supercriticos en fase quiral (Chiralpak AD, columna
250x4,6 mm, 5 um) con 20% MeOH y 0,1% dioxido trietilamina en didxido de carbono
como eluyente (100 bars, caudal: 3 mli/min, UV 205 nm): enantiomero levégiro: >99%
deee Tr - 2,94 min; enantidmero dextragiro: >99% de ee, Tr=5,11 min.

(+)-3-[4-{(R)-1-[4-Metil-2-(4-trifiuorometil-feni)-tiazol-5-ill-propoxi}-2-(2 2. 2-

trifluoro-etoxi)-fenill-4H-1,2 .4-oxadiazol-5-ona

N-
)
S o o
i \1 NAO
F N o H
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e——F
F

Siguiendo el procedimiento B, de acuerdo con el método descrito para 3-(2-
difluorometoxi-4-{1-[4-metil-2-(4-trifluorometil-fenil)-tiazol-5-il]-propoxi}-fenil)-4H-1,2, 4-
oxadiazol-5-ona, se obtuvo (+)-3-[4-{(R)-1-[4-metil-2-(4-triflucrometil-fenil)-tiazol-5-il])-
propoxi}-2-(2,2,2-triftuoro-etoxi)-fenil]-4H- 1,2, 4-oxadiazol-5-ona a partir de (+)-(R)-1-[4-
metil-2-(4-triﬂuorometil-fenil)4tiazo|-5—i|]-propan-1-ol y 4-fluoro-2-(2,2,2-trifluoro-etoxi)-
benzonitrilo.

C24H19FEN304S (559,49), MS(ESI): 560,1 (M+H").

E! exceso enantiomérico de cada enantiémero se determinéd por cromatografia

de fluidos supercriticos en fase quiral (Chiralpak AD, columna 250x4,6 mm, 5 um) con

20% metanol/80% dioxido de carbono como eluyente (100 bars, caudal: 3 ml/min, UV
254nm) por comparacién con la mezcla racémica: ee >99%, Rt = 5,49 min.

Ejemplo 49

3-(5-Fluoro-2-(2.2 2-triflucro-etoxi}-4-{1-[2-(4-trifluorometii-fenii)-4-(4-
trifluerometil-piperidin-1-ilmetiN-tiazol-5-ill-propoxit-fenii)-4H-1.2.4-oxadiazol-5-cna
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De acuerdo con el metodo descrito para 3-{5-fluoro-4-{1-[4-metil-2-(4- -
trifluorometil-fenil)-tiazol-5-il}-propoxi}-2-(2,2, 2-trifluoro-etoxi)-fenil)}-4H-1,2 4-oxadiazol-
3>-ona, se obtuvo 3-(5-fluore-2-(2,2,2-trifluoro-etoxi)-4-{1-[2-(4-trifluorometil-fenil)-4-(4-

5  trifluorometil-piperidin-1-ilmetil)-tiazol-5-il}-propoxi}-fenil)-4H-1,2,4-oxadiazol-5-ona  a
partir de  1-[2-(4-trifluorometi-fenil)-4-(4-trifluorometil-piperidin-1-iimetil)-tiazol-5-il}-
propan-1-ol y 2,4,5-triflucro-benzonitrilo.

C30H26F10N404S (728,61), MS(ESI): 730,6 (M+H").
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REIVINDICACIONES

1. Compuestos de formula I:

,Rs

RS
R9 R10

et

formula |

en la que

R1 es H, halogeno, alquile (C1-C8), alquilen (C0O-C4}-0O-alquilen (C0-C4)-H, cicloalquilo
(C3-C7), SCH3, CN, arilo {CB-C10), en el que alquilo, alquileno y arilo no estan
sustituidos o estan sustituidos 1 a 5 veces con F;

Bes C{R4) o N,

R2, R3 son independientemente

H, halégeno, alquilo (C1-C8), alquilen (C0-C4)-C-alquilen (CO-C4)-H, cicloalquilo (C3-
C7), SCH3, CN, arilo (C5-C10), en el que alquilo, alquileno y arilo no estan sustituidos
o estan sustituidos 1 a 5 veces con F;

R2 y R3 junto con los atomos de carbono a los quve estan unidos forman un anillo arito
o (C6-C10) o heteroarilo (C5-C10).

R4 es H, haldgeno, alquilo (C1-C8), alquilen (C0-C4)-O-alquilen (C0-C4)-H, cicloalquilo
(C3-C7), SCH3, CN, arilo (C6-C10), en el que aiquilo, alquileno y arilo no estan
sustituidos o estan sustituidos 1 a 5 veces con F;

Xes 0, §, S(0), 8(0)2, O-CH2, 8-CH2, CH2-O, CH2-S; -CH2-

Z es un enlace, alquileno (C1-C8), alquenileno (C2-C8), alquilideno (C2-C8) o
alquileno (C1-C6)-O-alquilo (C1-C6),

unodeUyVesN elotroesSuO;
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W es un enlace, alquileno (C1-C8), alquenileno (C2-C8), en el que alquileno y
alquenileno no estan sustituidos o estan mono, di o trisustituidos con OH y F;

Y es un enlace, O, S, S(0), S(0)2, N(R6) y

R5 es H, alquilo (C1-C8), alquileno {C0-C4)-cicloalquilo (C3-C13), alquileno (C0-C4)-
arilo (C6-C14), alquenilo {C2-C8), alquileno (C0-C4)-heterocicloalquilo (C3-C15),
alquileno (CO-C4)-heterocicloalquenilo (C3-C15), alquileno (C0-C4)-heteroarilo (C5-
C15), en el que los grupos alquilo y alquileno pueden estar mono, di o trisustituidos
con F, alquilo (C1-C4) y O-alquileno (C0-C4)-H y donde los grupos cicloalquilo, arilo,
heterocicloalguilo, heterocicloaiquenilo y heteroarilo estan mono, di o trisustituidos con
F, Cl, Br, CF3, alquito (C1-C4) y O-alquileno (C0O-C4)-H;

R6 es H, alguilo (C1-C8), alquenilo (C2-C8), alquilen (CO-C4)-cicioalquilo {(C3-C6), en
el que alquilo y alquenilo no estan sustituidos o estdn mono, di o trisustituidos con F y
O-alquilen (C0-C4)-H;

R5 y R6 junto con el atomo de nitrogeno al que estan unidos (Y = N(R6)) forman un
grupo heterocicloalquilo (C3-C9), heterocicloalquenilo (C3-C9) o heteroarilo (C5-C9)
que puede contener adicionalmente de 1 a 3 hetercatomos N, O, S y que esta sin
sustituir o mono o disustituido con F, CF3, alquilo {(C1-C4), O-alquilo (C1-C4), CH2-
OH, SO2-alquilo (C1-C4), CO-aiquilo (C1-C4), CO-NH2, NH-CC-alquilo {C1-C4), arilo
(C6-C14) y heteroarilo (C5-C15);

R7. R8 se seleccionan independientemente del grupo que consiste en H, halégeno,
alquiloc (C1-C8), alquilen (C0-C4)-O-alquilen (C0-C4)-H, SCF3, SF5, S(0)2CF3,
alquilen (C0-C4)-O-arilo (C6-C12), alquilen (C0-C4)-arilo (C6-C12), NO2, en los que
alquilo y alquileno no estan sustituidos o estan mono, di o trisustituidos con F y arilo no
esta sustituido o esta mono, di o trisustituido con halégeno, alquito (C1-C4) o O-alquilo
(C1-C4),

R9 es alquilo (C1-C6), anUeniIo (C2-C6), alquilen (CO-C6)-arilo (C6-C14), alquilen
(CO-C6)-heteroarilo (C5-C15), alquilen (CO-CB)-cicloalquilo (C3-C8), alquilen (CO-C6)-
cicloalquenilo (C3-C8), en el que alquilo y alquiieno no estan sustituidos o estan mono,
di o trisustituidos con F y arilo, heteroariio, cicloalquilo y cicloalquenilo no estan
sustituidos o estan mono, di o trisustituidos con halégeno, alquilo (C1-C4), -CF3, -
CHF2 o O-alquilo (C1-C4);

R10 es H, F, alquilo (C1-C8), alquenilo (C2-C8), alquilen (C0-C8&)-arilo (C6-C14),
alquilen (CO-C6)-heteroarilo (C5-C15), alquilen (C0-C6)-cicloalquilo (C3-C8), alquilen
(CO-CB)-cicloalquenilo (C3-C8), en el que alquilo y alquileno no estan susiituidos o
estan mono, di o trisustituidos con F y arilo, heteroarilo, cicloalquilo y cicloalquenilo no
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estan sustituidos o estdn mono, di o trisustituidos con halégeno, alquilo (C1-C4), -CF3,
-CHF2, o O-alquilo (C1-C4);
en todas sus formas esterecisdmeras, formas enantiomeras y mezclas en cualquier
relacion, y sus sales farmacéuticamente aceptables y formas tautoméras.

2. Compuestos de la férmula | segan la reivindicacion 1, en los que
BesC(R4)y
R4 es H.

3. Compuestos de formula | segun las reivindicaciones 1 6 2, en los que
X es O, O-CH2.

4. Compuestos de la férmula | segtin las reivindicaciones 1 a 3, en los que
R1 es H, halégeno, alquilo (C1-C4), alquilen {C0-C4)-0-alquilen (C0-C2)-H, cicloalquilo
(C3-C8), fenilo, en el que aiquilo, alquileno y fenilo no estan sustituidos o estan mono,
di o trisustituidos con F.

5. Compuestos de {a formula | segun las reivindicaciones 1 a 4, en los que
R2esHy '
R3esH,F
o
R2 y R3 junto con los atomos C a los que estan unidos forman un anillo arilo {C6) o
heteroarilo (C5-C6).

6. Compuestos de la formula | segun las reivindicaciones 1 a 3, en los que
Wes CHZ,
Y es un enlace,
R5es H.

7. Compuestos de la férmula | segun las reivindicaciones 1 a 6, en los que
Z es un enlace.

8. Compuestos de la formula | segun las reivindicaciones 1 a 7, en los que
UesSy
VesN.

9. Compuestos de la férmula | segun las reivindicaciones 1 a 8, en los que
R7 es F, Cl, alquilo (C1-C4), alquilen (C0-C2)-O-alquilen (C1-C2)-H, alquilen (C0-C4)-
fenilo, en el que alquilo, alquileno y fenilo no estan sustituidos o es@én mono, di o
trisustituidos con F, y
R8 es H.

10. Compuestos de la férmula | segun las reivindicaciones 1 a 9, en los que



10

15

20

25

30

144

R9 es alquilo (C1-C4), alquilen {C0-C3)-arilo (C6-C10), alquilen (C0-C3)-heteroarilo
(C5-C8), alquilen (C0-C3)-cicloalguilo (C3-C6), en el que alquilo y alquileno no estan
sustituidos o estan mono, di o trisustituidos con F y arilo, heteroarilo y cicloalquilo no
estan sustituidos o estadn mono, di o trisustituidos con haldgeno, alquile (C1-C4), -CF3,
-CHF2 o O-alquilo (C1-C4); y

R10es H.

11. Compuestos de la formula | segun las reivindicaciones 1 a 10, en los que

W es un enlace, alquilenc (C1-C3);

Y es un enlace, N(R6) y

R5 es H, alquilo (C1-C3), en el que alquilo puede estar mono, di o trisustituido con F;
R8 es H, alquilc (C1-C3), en el que alquilo puede estar mono, di o trisustituido con F;

'R5 y R, junto con el dtomo de nitrégeno al que estan unidos (Y = N(R8)), forman un

heterocicloalguilo (C4-C6), que puede contener adicionalmente 1 ¢ 2 heteroatomos N,

O, S y que puede no estar sustituido o estar mono ¢ disustituido con F, CF3, alquilo

(C1-C3), O-alquilo (C1-C3); _
12. Compuestos de la férmula | segun las reivindicaciones 1 a 11, en los que

uno @ mas sustituyentes tienen el siguiente significado:

R1 es H, haldégeno, OH, O-alquilo (C1-C2), cicloalquilo (C3-C6), en el que alquilo no

esta sustituido o esta mono, di o trisustituido con F;

R2 es H; '

R3esH, F;

Bes C(R4)y

R4esH

Xes Q, O-CHZ;

VesNy

. UesQ, S;

W es un enlace, CHZ2;

Y es un enlace, N(R6),

RS es H, alquilo (C1-C3), en el que alquilo puede estar mono, di o trisustituido con F;
R6 es H, alquilo {C1-C3), en el que alquilo puede estar mono, di o trisustituido con F;
RS y R8, junto con el atomo de nitrégeno al que estan unidos (Y = N(R6)), forman un
heterocicloalquilo (C4-C6), que puede contener adicionalmente 1 6 2 heteroatomos N,
O; S y que puede no estar sustituido o estar mono o disustituide con F, CF3, alquilo
(C1-C3), O-alquilo (C1-C3); preferib!emenfe piperidina que no esta sustituida o esta
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mono o disustituida con F, CF3, alquito (C1-C3), O-alquilo (C1-C3); mas
preferiblemente piperidina monosustituida con CF3;
Z es un enlace;
R7 es H, halégeno, alquilo (C1-C3), O-alquito {C1-C3), fenilo, en el que alquilo y fenilo
no estan sustituidos o estan mono, di o trisustituidos con F;
R8 es H;
R9 es alquilo {(C1-C4), alquilen (CO-C3)-fenilo, alquilen (C0-C3)-heteroarilo (C5-C6),
alquilen (C0-C3)-cicloalquilo (C3-C8), en el que alquilo, alquileno, fenilo y heteroarilo
no estan sustituidos o estan mono, di o trisustituidos con F;
R10 es H.

13. Compuestos de la formula ! segun las reivindicaciones 1 a 12, en los que
uno o mas sustituyentes tienen el siguiente significado:
R1 es H, haiogeno, alquilen (C1-C2)-O-alquile (C1-C2), cicloalquilo (C3-CB), en el que
alquileno y alquilo no estan sustituidos o estan mano, di o trisustituidos con F;
R2 es H;
R3esH, F;
BesC(R4)y
R4 es H;
X es O, O-CH2;
VesNy
Ues O, S;
W es CH2;
Y es un enlace;
RS es H;
Z es un enlace,
R7 es H, halégeno, alquilo (C1-C3), O-aiquilo (C1-C3), fenilo, en el que alquilo y fenilo
no estan sustituidos o estan mono, di o trisustituidos con F;
R8 es H;
R9 es alquilo (C1-C4), alquilen (C0O-C3)-fenilo, alquilen (CO-C3)-heteroarilo (C5-C6),
alguilen (C0-C3)-cicloalquilo (C3-C8}, en el que alquilo, alquileno, fenilo, cicloalquilo y
heteroarilo no estan sustituidos o estdn mono, di o trisustituidos con F;
R10es H. |

14. Compuestos de la férmula | segin Tas reivindicaciones 1 a 13, en los que
uno o0 mas sustituyentes tienen el siguiente significado:
B es C(R4), N;
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R1 es H, F, CI, Br, OH, O-CH3, O-CHF2, O-CH2-CF3, CF3, CH2-CH3, CH2-O-CH2-
CF3, CH2-O-CH3, CH2-O-CH2-CH3; ciclopropilo;

R2es H,

R3esH,F;

R4 es H;

R2 y R3 junto con los atomos de C a los que estan unidos y el anillo gue los tiene
forran un naftaleno o un anillo quinolina.

X es Q, CH2, O-CHZ,;

Ves N,

UesS;

Wes CH2;

Y es un enlace, N{(R6);

R5 es H;

R5 y R6, junte con el atomo de nitrageno al que estan unidos (Y = N(R6)), forman una’

piperidina que esta monosustituida con CF3;

Z es un enlace;

R7 es CF3;

R8 es M;

R9 es CH3, CH2CH3, C3H7, C4H9, CF3, CF2-CH2-CH3, fenilo, CH2-feniio, CH2-
CH2-fenilo, CH2-4-F-fenilo, CH2-piridilo, CF2-ciclopropilo, CF2-4-CHF2-fenilo;

R10es H.

15. Un producto farmacéutico que comprende uno o mas compuestos de ia
férmula | segun una o mas de las reivindicaciones 1 a 14.

16. Un producto farmacéutico que comprende uno o mas compuestos de
férmula | segln una o mas de las reivindicaciones 1 a 14, y una 0 mas sustancias
activas que tienen efectos beneficiosos en las alteraciones metabdlicas o trastornos
asociados frecuentemente con éstas,

17. Un producto farmacéutico que comprende uno o mas compuestos de la
férmula | segin una o mas de las reivindicaciones 1 a 14, y uno o0 mas antidiabéticos.

18. Un producto farmacéutico que comprende uno o mas compuestos de la
farmula | segun una o mas de las reivindicaciones 1 a 14, y uno o mas moduladores
de lipidos.

19. El uso de los compuestos de la férmula | segin una o mas de las
reivindicaciones 1 a 14, para el tratamiento y/o la prevencién de trastornos del

metabolismo de acidos grasos y trastornos de uso de la glucosa.
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20. El uso de los compuestos de la formula | segin una 0 mas de las
reivindicaciones 1 a 14, para el tratamiento y/o la prevencion de trastornos en los que
esta implicada ia resistencia a la insulina.

21. El uso de los compuestos de la formula | segun una o mas de las
reivindicaciones 1 a 14, para el tratamiento y/o la prevencion la diabetes mellitus,
incluyendo la prevencién de secuelas asociadas con ésta.

22. El uso de los compuestos de la formula | seglin una o mas de las
reivindicaciones 1 a 14, para el tratamiento y/o la prevencién de dislipidemias y sus
secuelas.

23. E! uso de los compuestos de férmula | segin una o mas de las
reivindicaciones 1 a 14, para el tratamiento y/o la prevencion de estados que pueden
estar asociados con el sindrome metabdlico.

24. El uso de compuestos de la formula | segun una o mas de las
reivindicaciones 1 a 14, para el tratamiento y/o la prevencion del trastorno de
desmielinizacidn u otros trastornos de los sistemas nerviosos central y periférico.

25. El uso de compuestos segln una ¢ més de las reivindicaciones 1 a 14,
combinados con por lo menos un compuesto activo adicional, para tratar trastornos del
metabolismo de acidos grasos y trastornos de uso de la glucosa.

26. El uso de compuestos segdn una o mas de las reivindicaciones 1 a 14,
combinados con por lo menos un compuesto activo adicional, para tratar trastornos en
los que esta implicada la resistencia a la insulina.

27. Un procedimiento para preparar un producto farmacéutico que comprende
uno o mas de los compuestos segdn una ¢ mas de las reivindicaciones 1 a 14, que
camprende mezclar el compuesto activo con un vehiculo farmacéuticamente aceptable
y poner esta mezcla en una forma de administracion adecuada.
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Resumen

DERIVADOS DE FENIL-[1,2,4]-OXADIAZOL-5-ONA CON GRUPO FENILO,
PROCEDIMIENTOS PARA SU PREPARACION Y SU USO COMO PRODUCTOS
FARMACEUTICOS

La invencion se refiere a derivados de fenil-[1,2,4)-oxadiazo!-5-ona con grupo
fenilo en todas sus formas esterecisémeras y sus mezcias en cualquier relacién, y sus
sales fisiologicamente aceptables y formas tautdmeras que muestran actividad
agonista de PPARdelta.

Se describen compuestos de formula |,

,R5

RS -
R9 R10

R7 /L Q

@

en la que los radicales son como se han definido, y sus sales ﬁsiolc‘:gicameﬁte
aceptables y procedimientos para su preparacién. Los compuestos son adecuados
para el tratamiento y/o prevencidn de trastornos del metabolismo de acidos grasos y
trastornos de utilizacidn de la glucosa asi como de trastornos en los que esta
implicada la resisténcia a la insulina y la desmielinizacién y otros trastornos
neurodegenerativos de los sistemas nervicsos central y periférico.
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