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The undersigned SANOFI AVENTIS... ., acung on )
behalf of and representing of  .......... , domiiled Yo (HOSOH'OS) , obrando en nombre
in 174 Avenue de France, 75013 PARIS FR.ANCE propio y representacion de,
hereby con domicilio en nombro(amos) a
appoint() LUIS PATINO LEYVA  and/or  LUIS PATINO LEYVA y/o GUSTAVO HOLLMANN
GUSTAVO HOLLMANN RESTREPO, domiciled in RESTREPO, con domicilio en Bogotd D.C, Republica de
Bogord D.C, Republic of Colombia , as our true and " Colombia, apodemdo verdadero y legal, con poder especial,
legal attorney with the necessary powers: amplio y suficiente:
1) To apply to the administrative, judicial and police 1) Para recabar de las oficinas y autoridades colombianas
authorities of the Republic of Colombia, in any instance administrativas, judiciales y de policia en cualquier instancia o
or appeal for obtammg registration of patents,—utilige . recurso, la obtencién de patentés de i mvencmn, modelos de
ial—d alsy commercial utilidad, dibujos y modelos induswriales, registro de marcas,
em;gm—mdqm&maﬂaﬁlgmrheakh_lmmes, . regisu'o de lemas comerciales, deposito de nombres y
eopyright—and—doman—names as  Well ‘as their ., ensefias comerciales, I‘Eg]SCI.'OS sanitarios, derechos de autor y
assignments, extensions, renewals and changes of name; “',;' nombm de dominio asi como sus traspasos, prorrogas,
2) To prepare, apply for obtain, execute and regmer" ~ % Tendvationet y cambios de nombre; 2) Elaborar, tramitar,
contracts, licenses, authorizations and registrations of sohcttar,wobtcner,zrealm: ejecutar y registrar contraros,
any kind; 3) To intervene as plaindff or defendant, in any hcencxas autorizaciones y registros de cualesquiera clses; 3)
instance or appeal, before any judge, cour, tribunal, Intervélfii! €omo~ demindanie © como demandado en
corporation, public officer or authority, in any, judicial, . cualquier i mstancna Y, Fecurso y ante cualquier juez, enndad,
adminiscrative or pohce action, such as: action dealmg coxporamorg fuhcionario | publico o autoridad en acciones
with commercial ensigns and names; oppositiotis agamst seefidichled? AdnRimtivasy de pohcxa tales como acciones
trademark  registrations; caducity and- -pulliry - acdons;~ dcnvadasw ‘de# nombre -0 sensefia comerciales; acciones
.:bovery actions, actions arising from..obtainment.and....... . reivindicatorias; acciones derivadas de la obtencién o
working of license agreements; actions dealing with explotacién de licencias; acciones de competencia desleal,
unfair competition; criminal actions; actions claiming ~ ““détmandas penales y civiles; acciones de indemnizacién de
indemnity for damages, complaints or-remarks-on-all- - -perjucios,..reckimos,.u. observaciones a cualquier asunto
sort of industrial property matiers; the pexfonnance of .., . sobre propiedad mtelectual, al ejercicio de medidas cautelares
precautionary measures, and in any other similar, action, cualesqmera owas acciones, medidas o recursos similares
measure or appeal relared to mtellecwal propen:y' mlacnonados con Wpropiedad intelecrual
maters. . Aeste efecto, lo faculamos para elevar solicitudes, formular
To this effect, I (we) hereby' authonzc hun to file descripciones, | enmiendas,  protestas,  declaraciones,
applications, make descriptions, protests, amendmenr_s oposiciones, cancelacmnes, ape!acxones y reclamos; pagar
declarations, oppositions, cancellations, -appeals’ and Impuestos, cuctas y'gravimenes prescritos por kb Ley;
claims; to pay taxes, quotas and liens -as- provided by renum:nr © desistir a derechos concedidos o en curso de-
Law; to waive or abandon granted rights “or Tights in™" concesmn, recﬂnr toda clase de documentos y valores dando
process of being granted, to receive,all kind of | "dl dé'cargo respecuvo, y'en gengral, para dar ante dichas
documents and securites; to issue the respective releases autoridades todos los pasos necesanios al efecto indicado y
and, in general, to take, before said authorities, pertnent tomas todas las medidas que creyeren conducentes al
steps to the above mentioned purposes and wke all resguardo de mis (nuestros) intereses, con todas las
measures they may deem advisable to protect my (our) faculades necesarias, y por este documento desde ahora
interests, with all other necessary legal faculties; and I declaro(amos) vilido y bueno todo cuanto los apoderados
.we) hereby declare as good and valid whatever :he hicieren en mi (nuestro) beneficio.
attorneys should do to my {our) benefir. Este poder comprende ka facultad de mnﬁcar, o confirmar en
This power comprises the authority to ratify or c0nfum . mi (nuestro) nombre lo actuado, asi como la facultad de
on my (our) behalf any action, as well as the: faculty of recibir, desistir, transigir, comprometer, sustituir y revocar
receiving,  desisting, transacting, compromising, sustituciones, recibir notificaciones y nombrar apoderados
substituting  and  revoking  substirutions,  taking judiciales o éxtrajudiciales,
notifications, and appointing judicial or extra-judicial
atorneys. Firmado en Paris ¢l de de
Signed m Paris on

Jo soussign Mo Hervé POMMERY

Notaire 3 Puris, certifie matdricllerment
la mgnntum ds Mralzema

/ appo% le pr&gt‘dl u
Cette certification ne oomparte aucune
vérificatton de l'exactitude des faits ot
actes meusionnés dans le vrésent

MERLIER Josiane,
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APOSTILLE
{Convention de La Haye du 5 octobre 1961)

1. République franc¢aise
Le présent acte public
2, 8 6t signé par ... 7, E(?ﬁ:f)@{m..
0

3. agissant en qualité de . /l.
4. est revéty du sceawtimbre de »./l Q’A.....:é

etassenserasevnasnn

caneanade

Attestd

5.0 LAKS
6.le. Zf)/ L Z/ I S

7. par le Procureur général prés la Cour d'appe! de pAKLS..

oM™ TEPLIER

. h p—
r lp‘om’lie coafirme seulement Vauthenticité de la signatare, du sceau ov
Sre sur le decument. Elle ne siynifie pas que le contenu du document »
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CERTIFICATION

COMPANIES

e o S e At

The andersigned __Hen.fé POMMEH\;‘ certfies: that

the preceding signamure(s) reading )
authentic; that the signer(s) at predne fIl(s) the position
of _huselin (Jff&l}utd@sffd fa), he (ll.u_\') is (are)
empowered to grane this power; and that said company

exists, accomplishes ns social object and s organized in

in accordance with the Laws of FAANE
All the foregoing facts are known 0 me, due 0 my
having examined the respective documents 10 which 1
atlest.

A€ ELTRs (ﬂrf») '

f3

B L B
M Y B
“ . ’ C e :

CERTIFICACION
SOCIEDADES

El{la) infeascrito(a) _ certifica: que la(s)
firma{s) que antccede(n) y dice(n) es (son)
auténtica(s); que el (los) signatanof{s) desempena(n)
actualmente ¢l cargo(s) de de ; que
vene(n) facultad para otorgar este poder; v que dicha
compaiiia existe, cunple su objeto social y estd organizada en
contorme a las Leyes de

Todos los hechos antenores le constan, por haber
exananado los documentos respectivos y de todo cllo da fe.

Signed in FA& S, on this [!5% day c»f;‘-’gm\jyf

*'rmado en

el de de

Lost .

; Hervé POMMERY"
NOTAIRE
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o -
| “APOSTILLE
(Corvention de La Haye du Soctobre 1961) .1
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LI e A

Le préscat acte publle I i : 4
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EDGAR HERMES PAIXAO PARDO

Traductor oficial - Traducteur assermenté

Espaiiel - Franeés
Frangais - Espaguiol

Traduccién oficial, parcial, de un documento que me fue presentado en
lengua francesa, trabajo realizado en funcién de mi cargo de traductor oficial de
esta ctudad de Santaté¢ de Bogota. ‘ A

Contenido del documento:

PODER de SANOFI AVENTIS, 174, Avenue de Fr a;' e, 75013 Paris,

—

Francia, para Luis Patifio Leyva y/o Gustavo Hollmann Rcstrepo 5 e

il

Firma ilegible, Josiane Merlier.

El susento, Hervé Pommery, notario en Paris, autentico la firma de Josiane
Merher. Esta autenticacion no implica aceptacion del contenido del documento.

Firma ilegible y sello de la notaria. Paris, 19 de febrero de 20(_)7 S

vy

Apostillas. (Convencion de La Haya del 5 de octubre dé 9,61)’“3

1. Repiblica Francesa. El presente documento pubhco 2 Fue’ﬁrmado "por

e! scfior Pommery. 3. Actuando en calidad de notario. 4. ;Llev.i el sello de la

notaria.

CERTIFICADO:
5! En Paris, 6. El 20 de diciecmbre de 2006 y el 22 de febrero dc 2007. 7.

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

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

La apostille confirma Gnicameate la autenticidad de la firma, del sello o
estampilla que estd sobre el documento. No significa que el contenido del

documento es correcto o que la Repiblica Francesa apruebe su contenido.

Era todo cuanto contenia el documento. Es una traduccion liel y parcig

S A Y I TN
AEnt ta copin coincid n clorigina

 AGUSTI I SONALES RIVEIRA |
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P201/5/

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

(19) World Intellectual Property Organimti(m
Intcrnational Bureau

{43) Iniernational Publication Date
12 April 2007 (12.04.2007)

\% i Iﬂﬂﬂiﬂﬂlﬂlﬂlﬂlllillﬂllilﬂllll!illlﬂillﬂlllll!!Illﬂlllllllllllll’aHlII]

(10) International Publication Number

WO 2007/039177 A3

(51) International Patent Classification:
AGIK 31/4245 (2006.01)  CO7D 413/12 (2006.01)

(21) International Application Number:
PCT/EP2006/009303

(22) International Fillng Date:

26 Sepiember 2006 (26.09.2006)

(25) Filing Language: English

(26) Publication Language: English

(30) Prlority Data:

05021277.8 29 September 2005 (29.09.2005) EP

(71) Applicant (for all designated Staies excepi US): SANOFI-
AVENTIS (FR/FR); 174, avenue de France, F-75013 Paris
(FR). :

(72) Inventors; and

(75) Inventors/Applicants (for US orly): KEIL, Stefanic
(DE/DE]; Sancfi-Aventis Deutschland GmbH, 65926
Frankfurt am Main {DE). URMANN, Matthias (DE/DE];
Sanofi Aventis Deutschland GmbH, 65926 Frankfort am
Main (DE). BERNARDELLI, Patrick [FR/FR}; Aventis
Pharma, 13, quai Jules Guesde, 94403 Vitry-sur-Seine
Cedex (FR). GLIEN, Maijke [DE/DE): Sanofi-Aven-
tis Deutschland GmbH, 65926 Frankfurt am Main
(DE). WENDLER, Wolfgang [DE/DE): Sanofi-Aventis
Deutschland GmbH, 65926 Frankfurt am Main (DE).
CHANDROSS, Karen [US/US]; 13 Staudt Court, Som-
ersct, NJ 083873 (US). LEE, Lan [US/US), Box 230,
Pluckemin Park, NJ 07978 (UGS).

gN\ ed States (unless otherwise indicated, for every

ind of national protection available): AE, AG, AL, AM,
AT, AU/AZ, BA, BB, BG, BR, BW, BY, BZ,CA, CH, CN,
CO, CR, CU, CZ, DE, DX, DM, DZ, EC, EE, EG, ES, Fi,
GB, GD, GE, GH, GM, HN, HR, U, ID, I, IN, IS, JP,
KE/KG, KM, KN, KP, KR, KZ, LA, LC, LK, LR, LS, LT,
LU, LV, LY, MA, MD, MG, MK, MN, MW, MX, MY, MZ,

T NA, NG, NI, NO, NZ, OM, PG, PH, PL, PT, RO, RS, RU,

SC, SD, SE, 8G, SK, SL, SM, SY¥, SY, 11, TM, TN, TR,
TT, TZ, UA, UG, US, UZ VC, VN, ZA, ZM, ZW.

(84) Designated States (uniess otherwise indicated, for every
- kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL. SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, H,
FR, GB, GR, HU,1E, IS, IT, LT, LU, LV, MC, NL, PL, PT,
RO, SE, SL, SK, TR), OAPI (BF, B, CF, CG, CI, CM, GA,

GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Published:

—  with iniernational search report

= before the explration of the time limit for amendmo the
claims and to be republished in the event of receipt of
amendmeznts .

(88) ‘Date of publication of the international search report:
7 September 2007

For two-letter codes and other abbreviaiions, refer to the "Guid-
ance Nates on Codes and Abbreviations™ appearing at the begin-
ning of each regular issue of the PCT Gazene.

TION AND THEIR USE AS PHARMACEUTICALS

R5
/
Y

07/039177 A3 D RGO R AT

&= (57) Abstract: The invention retales to phenyl-1,2

w-
R8 v R9  R10 |
)\O R4 e A
o)
= U « N
R7

(54) Title: PHENYL- AND PYRIDINYL- 1, 2, 4 - OXADIAZOLONE DERIVATIVES, PROCESSES FOR THEIR PRL‘.PARA-

(1)

R3 R2

4-oxadinzelone derivatives in all its stercoisomeric forms and mixtures in any

Q ratio, and i1s physialogically acceptable salls and tautomeric forms showing PPARdelta agonist activity. What is described are com-

pounds of the fornula (1), wherein the redicals are as defined, and their physiologically ucceptable szlts and processes for their
preparations. The cornpounds are soitable for the treatment andfor prevention of diserders of fatty acid metabolism and glueose
utilization disorders as well as of disorders in which insulin resistance is involved and demyelinating and other nevrodegencrative
disorders of the central and peripheral nervous system.



10

15

20

25

30

WO 2007/039177 PCT/EP2006/009303

Description

Phenyl-1,2,4-oxadiazolone derivatives , processes for their preparation and their use

as pharmaceuticals

The invention relates to oxadiazolones and to their physiologically acceptable saits and

physiologically functional derivatives showing PPARdelta agonist activity.

PPARdelta agonists have been described in the prior art (e.g. WO 01/00603, WO
02/092590, W0O2004/080943, W02005/054213 and WQ2005/097786). Compounds
comprising an oxadiazolone feature as inhibitors of factor Xa were disclosed in DE 101
12 768 A1, oral hypoglycemic agents in WO 96/13264. From WQ 97/40017
compounds having a phenyl group linked to heterocycles are known as modulators of
molecules with phosptiotyrosine recognition units. Benzene derivatives as inhibitors of

squalene synthase and protein farnesyltiransferase are described in W(Q96/34851.

The invention was based on the object of providing compounds which permit
therapeutically utilizable modulation of lipid and/or carbohydrate metabolism and are
thus suitable for the prevention and/or treatment of diseases such as type 2 diabetes
and atherosclerosis and the diverse sequelae thereof. Another purpose of the
invention is to treat demyelinating and other neurodeéenerative 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 or PPARdelta and
PPARalpha, however it is possible that the relative activation varies depending on the

specific compounds.

Compounds of the present invention are described by formula I
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w
R8
R7
formula |
wherein
B ‘ is C(R4) or N;
. R1 is H, halogen, (C1-C8) alky!, {C0-C4) alkylene-O-(C0-C4) alkylene-H, (C3-

C7) cycloalkyl, SCH3, CN, wherein alkyl and alkylene are unsubstituted
or 1- to 5-fold substitued by F; -

R2,R3,R4 are independently
H, halogen, (C1-C8) alky!, (C0-C4) alkylene-O-(C0-C4) alkylene-H, SCH3,

CN, wherein alkyl and alkylene are unsubstituted or t- to 5-fold substitued
by F,

R2 and R3 together with the C-atoms to which they are bonded form a (C6-C10) ary!-
or a (C5-C10) heteroaryt ring; '

X is O, 8, §(0)}, S(0)2, O-CHZ2, S-CH2, CH2-0, CH2-S5;

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

R6

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

is a bond, O, S, §(0), S(0)2, N(R6),

is H, (C1-C8) alkyl, {C0-C4) alkylene-{C3-C13) cycloalkyl, (C0O-C4) alkylene-
(C6-C14) aryl, (C2-C8) alkenyl, (CO-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
(C1-C4) alkyl and O-(C0-C4) alkylene-H, wherein alkyl and alkylene can be
1- to 5-fold substituted by F, and wherein cycloalkyl, aryl, heterocycloalkyl,

' heterocycloalkenyl 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 or (C2-C8) alkenyl, which are unsubstituted or mono-, di-
or trisubstituied by F and O-(C0-C4)-alkylene-H,

R5 and R6 together with the nitrogen atom to which they are bonded (Y = N{R®6)) form

R7,R8

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) aikyl, OH, CH2-OH, S02-(C1-C4) atkyl, CO-(C1-C4) alkyl, CO-NH2,
NH-CO-(C1-C4) alkyl, (C6-C14) aryl and (C5-C15) heteroaryl,

is a bond, (C1-C8) alkylene, (C2-C8) atkenylene, (C2-C8) alkylidene, (C1-
C6) alkylene-O-(C1-C6) alkys,

is {C3-C13) cycloalkyl or (C4-C15) heterocycloalkyl, (C4-C15)
heterocycloalkenyl or (C5-C15) heteroaryl ring;

are independently H, halogen, (C1-C8) alkyl, (C0-C4) alkylene-O-(C0-C4)
alkylene-H, SCF3, SF5, S(O)2CF3, 0O-(C6-C12) aryl, (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,

R9 and R10 are independently H, (C1—CB)' akyl, (C2-C6) alkenyl, (C0-CB) alkylene-
(C6-C14) ary), (CO-C6) alkylene-(C5-C15) heteroaryl, {CO-C6) alkylene-(C3-
C8) cycloalkyl, (C0-C6) alkylene-(C3-C8) cycloalkényl, wherein alkyl and
alkylene are unsubstituted or mono-, di- or trisubstituted by F and aryl and
heteroaryl are unsubstituted or mono-, di- or trisubstituted by halogen, (C1-
'C4) alkyl or O-(C1-C4) alky!;

in all its stereocisomeric forms and mixtures in any ratio, and its physiologically

acceptable salts and tautomeric forms.

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

wherein
8 is CH;
R1 is H, halogen, (C1-C8) alkyl, (C0-C4) alkylene-O-(C0-C4) alkylene-H, SCH3,

' CN, wherein alkyl and alkylene are unsubstituted or mono, di- or
trisubstitued by F:

R2,R3,R4 are independently
H, halogen, (C1-C8) alkyl, (C0-C4) alkylene-O-(C0-C4) alkylene-H, SCH3,
CN, wherein alkyl and alkylene are unsubstituted of mono, di- or |
trisubstitued by F; |

X is O, S, §(0), 5(0)2, O-CH2, S-CH2, CH2-0O, CH2-S;

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

R6

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

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

is H, (C1-CB8) alkyl, (C0-C4) alkylene-(C3-C13) cycloalkyl, (C0-C4) alkylene-
(CG-C1‘4) 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, heterocycloalkeny! and heterearyl are mono-, di- or
trisubstituted by F, Cl, Br, CF3, (C1-C4) alkyl and O-(C0-C4) alkylene-H,;

is H, (C1-C8) alkyl or (C2-C8) alkenyl, which are unsubstituted or mono-, di-
or trisubstituted by F and O-(C0-C4)-alkylene-H,

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

R7, R8

a (C3-C9Y)-heterocycloalkyl, a (C3-C9)-heterocycloalkenyl or a (C5-C9)-
heteroaryi which can contain additionally 1 to 3 heteroatoms N, O, S and
which is unsubstituted or mono- or disubstituted by £, CF3, (C1-C4) alkyl, O-
{C1-C4) alkyl, CH2-OH, SO2-(C1-C4) alkyl, CO-(C1-C4) alkyl, CO-NH2, NH-
CO-(C1-C4) alkyl, (C6-C14) aryl and (C5-C15) heteroaryl,

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

is (C3-C13) cycloalkyi or (C4-C15) heterocycloalkyl, (C4-C15)
heterocycloalkenyl or (C5-C15) heteroaryl ring;

are independently H, halogen, (C1-C8) alkyl, (C0-C4) alkylene-O-(C0-C4)
alkylene-H, SCF3, SF5, 5(0)2CF3, 0-(C6-C12) anyl, (C6-C12) aryl, NO2,
wherein alkyl and alkylene are unsubstituted or mono-, di- or trisubstituted
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by F and aryl is unsubstituted or mono-, di- or trisubstituted by halogen, (C1-
C4) alkyl or O-(C1-C4) alkyl;

R9 and R10 are indépendently H, (C1-C&) alkyl, (C2-C8) alkenyl, (C0-C6) alkylene-
(C6-C14) aryl, (C0-C8) alkylene-(C5-C15) heteroaryi, (C0-C6) alkylene-(C3-
C8)chc!‘oalkyl; (CO-C6) alkylene-(C3-C8) cycldalkenyl, wherein alkyl and
alkylene are unsubstituted or mono-, di- or trisubstitited by F;

in all its stereocisomeric forms and mixtures in any ratio, and its physiologically

acceptable salts and tautomeric forms.

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

wherein

B is C(R4) or N,

R1 is H, halogen, (C1-C8) alky!, (C0-C4) alkylene-O-(C0-C4) alkylene-H, (C3-
C.T) cycloalkyl, wherein alkyl and alkylene are unsubstituted or mono, di-
or trisubstitued by F; '

R2 is H;

R3 is H or halogen;

R4 is " H:

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

X is O, O-CH2;

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

/!
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RS

R6

is a bond, (C1-C5) alkylene;

is a bond, O, N(R6);

is H, (C1-C8) alkyl, (C0-C4) alkylene-(C6-C14) aryl;

is H, (C1-C8) alkyl,

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

R7

R8

R9

R10

a (C3-C9)-heterocycloalkyl, which is unsubstituted or monosubstituted by
CF3;

is a bond, (C1-C4) alkylene, (C2-C4) alkenylene;
is (C3-C8) cycloalkyl, (C5-C6) heterocycloalkyl or a (C5-C12) heteroary! ring;

1s H, (C1-C8) alkyl, (C0-C4) alkylene-O-(C0-C4) alkylene-H, S(O}2CF3,
(C6-C12) aryl, wherein alkyl and alkylene are unsubstituted or mono-, di- or
trisubstituted by F and aryl is unsubstituted or mono-, di- or trisubstituted by

halcgen;

is H;

is H, (C1-C6) alkyi, (C0-C6) alkylene-(C6-C14) aryl(C0-C6) alkylene-(C5-
C15) heteroaryl, wherein alkyl and alkylene are unsubstituted or mono-, di-

or trisubstituted by F and aryl is unsubstituted or mono-, di- or trisubstituted
by halogen;

is H.

Another embodiment according te the invention are compounds of the formula 1 where

one or more substituents have the following meaning:
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B isCHorN

R1 is H, halogen, (C1-C8) alkyl, (C0-C4) alkylene-O-(C0-C4) alkylene-H, (C3-
C7) cycloalkyl, wherein alky! and alkylene are unsubstituted or mono, di-
or trisubstitued by F;

R2. R4 | ar.e H;

R3 isHorF;

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

(C5-C6) hete_roaryl;
X is O, OCH2;

vV is N and
U is O, S;

W is a bond, (C1-C4) alkylene;

Y isa bond, O, N(RB);

RS s H, (C1-CB8) alkyl, (CO-C4) alkylene-(C6-C10) ary!, wherein alky! and alkylene
can be mono-, di- or trisubstituted by F, (C1-C4) alkyl-and O-(C0-C4) alkylene-
H: a

R6 s H, (C1-C4) alkyl;

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

a (C3-C8)-heterocycloalkyl, which can contain additionally 1 heteroatom N or

O and which is unsubstituted or mono- or disubstituted by F. CF3, CH3,
OCH3 and phenyl;

/2
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9
Z is a bond, (C1-C4) alkylene, (C2-C4) alkenylene;
A is (C5-C8) cycloalkyl or (C5-C10) heterocycloalkyl, (C5-C10)

heterocycloalkenyl! or (C5-C10) heteroaryl ring;

R7.R8 are independently H, halogen, (C1-C8) alkyl, (C0-C4) alkylen-O-(C0-C4)
alkylene-H, (C6-C12) aryl, S(0)2CF3, wherein alkyl and alkylene are
unsubstituted or mono-, di- or trisubstituted by F and aryl is substituted by
halogen;

RY H, (C1-C4) alkyl, (CO-C4) alkylene-(C6-C10) aryl, (C0-C4) alkylene~(C5-C6)

heteroaryl, wherein alkyl, alkylene, aryl and heteroaryl are unsubstituted or

mono-, di- or trisubstituted by F;

R10 H.

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

one or more substituents have the foliowing meaning:

B is C(R4);

R1 is H, halogen, (C1-C8) alkyl, (C0-C4) alkylene-O-(C0-C4) alkylene-H, (C3-C7)
cycloalkyl, wherein alkyl and alkylene are unsubstituted or mono, di- or
trisubstitued by F, preferably H, F, Cl, (C1-C4) alkyl, O-(C1-C4) alkyl,

R2, R4 are H;

R3 isH,F;

X is O, S;
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is N and
is O, S;

is a bond, (C1-C4) alkylene;
is a bond, O, N(RS);

is H, (C1-C8) alkyl, {C0-C4) alkylene-(C3-C6) cycloalkyl, (C0-C4) alkylene-(C6-
C10) aryl, (CO-C4) alkylene-(C4-C6) heterocycloalkyl, (CQ-C4) alkylene-(C4-C6)
heterocycloalkenyl, (C0-C4) alkylene-(C5-C6) heteroaryl, wherein alkyl and
alkylene can be mono-, di- or trisubstituted by F, (C1-C4) alkyl and O-(C0-C4)
alkylene-H and wherein cycloalkyl, aryl, heterocycloalkyl, heterocycloalkeny!
and heteroaryl are‘mono—, di- or trisubstituted by F, CF3, (C1-C4) aikyi and O--
(C0-C4) alkylene-H;

is H, {C1-C4) alkyl;

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

R7,R8

a (C3-C6)-heterocycloalkyl, a (C3-C6)-heterocycloalkeny! or a (C5-C6)-
heteroaryl which can contain additionally 1 heteroatom N or O and which is
unsubstituted or mono- or disubstituted by F, CF3, CH3, QCH3, phenyl! and
(C5-C8) heteroaryl: - |

is a bond, (C1-C4) alkylene, {C2-C4) atkylidene, (C1-C4) alkylene-O-(C1-
C4) alkyl;

is (C5-C8) cycloalky! or (C5-C 10} heterocycloalky!, (C5-C10)
heterocycloalkenyl or (C5-C10) heteroaryl ring;

are independently H, halogen, (C1-C8} alkyl, (C0-C4) alkylen-O-(C0-C4)
alkylene-H, (C6-C12) aryl, wherein alkyl and alkylene are unsubstituled or
mono-, di- or trisubstituted by F and aryl is subslituted by haiogen;

3
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R9 and R10 are independently H, (C1-C4) alkyl, (C0-C4) alkylene-phenyl, (C0-C4)
alkylene-(C5-C6) heteroaryl.

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

one or more substituents have the following meaning:
B is CH;

R1 is halogen, (C1-C8) alkyl, (C0-C4) aikylene-O-(C0-C4) alkylene-H, SCH3, CN,
wherein aky! and alkylene are unsubstituted or mono, di- or trisubstitued by F;

R1 s F, Cl, (C1-C4) alkyl, O-(C1-C4) alky;

R2,R3 R4 are H;

X is 0, S;
\Y) is N and
U is O, §;

w is a bond, (C1-C4) alkylene;

Y is a bond, O, N(R6);

R5 is H, (C1-C8) alkyl, (C0-C4) alkylene-(C3-C6) cycloalkyl, (C0-C4) alkylene-(C6-
C10) aryl, (C0O-C4) alkylene-(C4-C6) heterocycloalkyl, (C0-C4) alkylene-{C4-C6)
heterocycloalkenyi, (C0-C4) alkylene-(C5-C6) heteroaryl, wherein alkyl and
alkylene can be mono-, di- or trisubstituted by £, (C1-C4) alkyl and O-(C0-C4)
alkylene-H and wherein cycloalkyl, aryl, heterocycloalkyl, heterocycloalkenyl
and heteroaryl are mono-, di- or trisubstituted by F, CF3, (C1-C4) alky! and O-
(C0-C4) alkylene-H;
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R6 s H, (C1-C4) alkyl:

RS and R6 together with the nitrogen atom to which they are bonded (Y = N(R6)) form
a (C3-C6)-heterocycloalkyl, a (C3-CB6)-heterocycloalkenyt or a (C5-C6)-
.het'eroaryl which can contain additionally 1 heteroatom N or O and which is
unsubstituted or mono- or disubstituted by F, CF3, CH3, OCH3, phenyl and
(C5-C6) heteroaryl; o

Z is a bond, (C1-C4) alkylene, (C2-C4) alkylidene, (C1-C4) alkylene-O-(C1-
C4) alkyl ;
A is (C5-C8) cycloalkyl or (C5-C10) heterocycloalkyl, (C5-C10)

heterocycloalkenyl or (C5-C10) heteroaryl ring;

R7,R8 are independently H, halogen, (C1-CB) atkyl, (CO-C4) alkylen-O-(C0-C4)
alkylene-H, (C6-C12) aryl, wherein alkyl and alkylene are unsubstituted or

mono-, di- or trisubstituted by F and aryl is substituted by halogen;

R8 and R10 are independently H, (C1-C4) alkyl, (C0-C4) alkylene-phenyl, (C0-C4)
alkylene-(C5-C6) heteroaryl. '

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

R1 isH, F, Cl, CH3, OCH3, OCHF2, OCH2CF3 or cyclopropyl.

Arother embodiment according to the invention are compounds of the formula |
wherein
R1  isH, F or OCH3.

Another embodiment according to the invention are compounds of the formula |
wherein
R1 is F or OCH3.

/4
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Another embodiment according to the invention are compounds of the formula )
wherein '
R1  is OCH3, OCHF2 or OCH2CF3.

Another embodiment according to the invention are compounds of the formula |
wherein
R1 is H, F, Cl, CH3 or cyclopropyl.

Another embodiment according to the invention are compounds of the formula |
wherein
R1 is Clor CH3.

Another embodiment according to the invention are compounds of the formula |
wherein
R1 isClL

Another embodiment according to the invention are compounds of the formula |
wherein
R1 isF.

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

R1 is cyclopropyl.

Another embodiment according to the invention are compounds of the formula |
wherein
R1  is O-CHF2.

Another embodiment according to the invention are compounds of the formula |
wherein
R1 is O-CH2-CF3.
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Another embodiment according to the invention are compounds of the formula |
wherein '
R1 isH.

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

wherein
R1 is O-CH3, O-CH2CF3 or ~O-CHF2 and
R3 isF. ‘ '

Another embodiment according to the invention are compounds of the formula |
wherein
R2 and R3 are H.

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

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

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

wherein
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.

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

wherein -
B is C(R4) and
R4 is H;

Another embodiment according to the invention are compounds of the formula |
wherein
X is O or -O-CH2-.
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Anather embodiment according to the invention are compounds of the formula |
wherein
X is O.

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

wherein
X is =0O-CH2-.

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

Y isNandUis O; or

Y is Nand Uis S.

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

wherein
Vv is N and
U is S.

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

wherein _
w is -CH2-.

Another embodiment according to the invention are compounds of the formula |
wherein
Y is a bond.

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

Y  is N(R8).

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




10

- 15

20

25

30

V73

WO 2007/039177 . PCT/EP2006/009303
' 16

wherein
R5 s H, CH3.

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

wherein
R6 is H, CH2CH3.

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

R5 and R together with the nitrogen atom to which they are bonded form a (C3-C7)-
heterocycloalkyl, which can contain additionally 1 to2 hetercatoms N, O, S as for
example pyrrolidine, morpholine, thiomorpholine, thiomorphoiine-1—oxide,
thiomorpholine-1-dioxide, piperidine, piperazine , azetidine, 2,3-dihydro-1H-isoindole,.
piperazin-2-one, preferably piperidine, which are unsubstituted or mono- or '
disubstituted by F, CF3, CH3, or QCH3;.

Another embodiment according to the inventibr_\ are compounds of the formuia |
wherein
Z is a bond.

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

A is 5- to 6-membered cycloalkyl, heterocycloalkyl, heterocycloalkenyl, heteroaryl
ring, as for examplé cyclohexyl, pipéridine, pyridine, benzothiophene, pyrazole,
quinoline. | '

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

R7 s in para- or 1-4-position to Z, if A is a 6-membered ring.

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



10

15

20

25

30

WO 2007/039177 PCT/EP2006/009303

17

R7 isH, F, CH3, CH2CH3, CF3, OCH3, phenyl; and R8 is H.

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

wherein

R9  is ethyl, CF2CH2CH3, CF3, CH2-phenyl, CH2-(4-F-phenyl), CH2-pyridyl and

R10 is H.

Another embodiment according to the invention are compounds of the formula |
wherein
R9  is CH2- (4-F-phenyl).

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

wherein
R9  is CH2-(2-pyridyl).

Another embodiment according to the invention are compounds of the formula |
wherein
R9 is CF2-CH2-CH3.

Another embodiment according to the invention are compounds of the formula |
wherein
R9 is CF3.

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

A is cyclohexyl,

R7 is 4-CF3,

R8 isH.

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

wherein
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A is cyclohexyl,

R7 is4-CF3,

R8 isHand

R1  is O-CH3, O-CH2CF3 or —0O-CHF2.

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

A is 3-pyridy!,

R7 s 6-CF3,

R8 isH.

Another embodiment according to the invention are compounds.of the formula !
wherein '
w is —=CH2-,

Y is a bond and

"R5  isH.

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

w is —CH2-,

Y 1s N(R6) and

RS and R6 together with the nitrogen to which they are bonded form piperidinyl
which is substituted by CF3.

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

wherein

B is C(R4);

R1 is CI;
R2,R3.R4  are H;
X is O

AV is N;

[7
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U is S;

W is —CH2-;

Y is a bond or O;

RS is H, CH3;

Z is a bond,

A is piperidine-4-yl, pyridine-2-yl or pyridine-3-yl;
R7  is CF3 or phenyl, ‘
R8 isH;and

R9, R10 are H.

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

wherein

B is C(R4);

R1 isH,F, CI
R2,R3,R4 areH,
X is O or O-CH2;
\% is N,

u is S;

w is —~CH2-;

Y is a bond;

R5 isH;

Z is a bond;

A is pyridinyl or cyclohexyl,
R7 isCF3;

R8 is H;

R9 is CH2-CH3, CF3, CF2-CH2-CH3, CH2-4F-phenyl, CH2-pyridyl and
R10 is H.

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

B is C(R4);

R1  is O-CH3, O-CH2CF3 or -O-CHF2;
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R2, R4 are H;
R3 isHorF;
X is O,
\Y) is N;
U isOorS; .
w is a bond or ~CH2-;
Y is a bond or N(R6);
R5 is CHS;
R6 is CH3;

R5 and R6 together with the .nitrogen to which they are bonded form a piperidine ring

V4

A
R7
R8
R9
R10

which is substituted by CF3;
is a bond;

is cyclohexyt;

is 4-CF3;

is H;

is H or ethyi;

is H.

A furthér embodiment according to the invention are the following compounds:

3-{2-Chloro-4-[4-methyl-2-(1-methyl-cyclohexyl)-oxazol-5-ylmethoxy}- phenyl}—4H-
[1.2.4]oxadiazol-5-one

3-[2-Chioro-4-(2-cyclohexyl-4-methyl-oxazol-5-ylmethoxy)-phenyi)-4H-[1,2,4)oxadiazol-

5-one

3-{2-Chloro-4-[4-methyl-2-(trans-1,4-trifluoromethyl-cyclohexyl)-oxazol-5-ylmethoxy]-
phenyl}-4H-[1,2 4]oxadiazol-5-one

3-42-Chloro-4-[4-methyl-2-(cis-1,4-trifluoromethyl-cyclohexyl)-oxazol-5- y?methoxy]
phenyl}-4H-[1,2,4]oxadiazol-5-one

/&
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3-{2-Chioro-4-[2-(trans-1,4-methoxy-cyclohexyl)-4-methyl-oxazol-5-ylmethoxy]-phenyl}-
4H-[1,2,4)oxadiazol-5-one

3-[2-Chloro-4-(2cyclohexyl-4-methyl-thiazol-5-yImethoxy)-phenyl]-4H-[1,2,4]Joxadiazol-

5-one

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

3-(2-Chloro-4—{4~methyl~2;[1 ~(2,2,2-trifluoro-ethyl)-piperidin-4-yi]-thiazol-5-ylmethoxy}-
phenyl)-4H-[1,2 4]oxadiazol-5-one ‘

3-{2-Chloro-4-[4-methyl-2-(1-phenyl-piperidin-4-yl)-thiazol-5-yimethoxy]-phenyl}-4 H-

[1,2,4]oxadiazol-5-che

3-{2-Chloro-4-[2-(4 4-difluoro-cyclohexyl)-4-methoxymethyl-thiazcl-5-yimethoxy)-
phenyl}-4H-[1,2 4]oxadiazol-5-one

3-{2-Chloro-4-[2-(2-cyclohexyl-ethyl)-4-methoxymethyl-thiazol-5-ylmethoxy}-phenyl}-
4H-[1,2 4]oxadiazol-5-one

3-[2-Chloro-4-(2-cycloheptyl-4-methoxymethyl-thiazol-5-yimethoxy)-phenyl}-4H-
[1,2,4]oxadiazol-5-one

3-(2-Chloro-4-{2-[trans-1,4-(4-chloro-phenyl)-cyclohexyl}-4-methoxymethyl-thiazol-5-
ylmethoxy}-phenyl}-4H-[1,2,4Joxadiazol-5-one

3-[2-Chloro-4-(2-cyclopentyl-4-methoxymethyl-oxazol-5-yimethoxy)-phenyl]4H-
[1.2.4]oxadiazol-5-one

3-{2-Chloro-4-[4-methoxymethyl-2-(6-trifluoromethyl-pyridin-3-yl)-thiazol-5-ylmethoxy)-
phenyl}-4H-{1,2,4]oxadiazol-5-one
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3-[2-Chlcro4- (2-cyc|ohexyl-4-ethoxymethyl oxazol 5- ylmethox'y) phenyl]-4H-
[1.2,4]oxadiazol-5-one

3-[2-Chloro—4-(2-cyclohexyl-4-methoxymethy|—oxazol-5—y!methoky‘)—phenyl]-4H-

~ [1.2.4]oxadiazol-5-one

3-[2-Chloro-4-{2-cycioheptyl-4-methoxymethyl-oxazol-5-ylmethoxy)-phenyi}-4H-
I1 12-4]0xadi320l‘5-0ne :

3-{2-Chloro-4-[4-methoxymethyl-2-(trans-1,4-trifluoromethyl-cyclohexyl)-oxazol-5-
ylimethoxy]- phenyl}-4H-[1,2,4]Joxadiazol-S5-one

3-{2-Chloro-4-[4-methoxymethyl-2-(cis-1 ,4-triﬂuorqmethyl-cydohexyl)—oxazo I-5-
ylmethoxy]- phenyl}-4H-[1,2,4]oxadiazol-5-one

3-[2-Chloro-4-(2-cyciohexyl-4-morpholin-4-ylmeihyl-oxazol-5-ylmethoxy)-pheny!j-4H-
[1,2,4]oxadiazol-5-one

3-{2-Chloro-4-(2-cyclohexyl-4-diethylaminomethyl-oxazol-5-yimethoxy)-phenyl]-4H-
[1.2,4)oxadiazol-5-0ne

3-[2-Chloro-4-(2-cyclohexyl-oxazol-4-ylmethoxy)—phenyl]—4 H-[1,2,4)oxadiazol-5-one

3-{2-Chloro-4-{2-(2-cyclohexyl- vmyl)A methoxymethyl-thiazol-5-ylmethoxy]- phenyl}-
4H- [1,2,4]oxadiazol-5-one

3-{2-Chloro-4-[4-methyl-2-(6-trifluoromethyl-pyridin-3-yl)-thiazol-5-yImethoxy)-phenyl}-
4H-[1,2 4)oxadiazol-S-one

3-(2-Chloro-4-{1-{4-methyl-2-(trans-1,4-trifluoromethyl-cyclohexyl)-thiazol-5-yl]-2-
phenyl-ethoxy}-phenyl)-4H-[1,2 4]oxadiazol-5-one
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3-{4-[4-(3-Benzyloxy-propyl)-2-(6-trifluoromethyl-pyridin-3-yl)-thiazol-5-ylmethoxy}-2-

" chloro-phenyl}-4H-[1,2 4]Joxadiazol-5-one

3-(2-Chloro-4-{1-[4-methyl-2-(6-trifluoromethyl-pyridin-3-yl)-thiazol-5-yl]-propoxy}-
phenyl}-4H-[1,2,4]oxadiazol-5-one

3-(2-Chloro-4-{2-{4-fluoro-phenyl)-1-[4-methy}-2-(6-trifluoromethyl-pyridin-3-yl)-thiazol-
5-yl]-ethoxy}-phenyl)}-4H-[1,2 4}oxadiazo!-S5-one

3-(2-Chloro-4-{2,2 2-trifluoro-1-[4-methyl-2-(4-trifluoromethyi-cyclohexyl)-thiazol-5-yl]-
ethoxy}-phenyl)-4H-[1,2 4]oxadiazol-5-one

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

3-(2-Fluoro-4-{2,2,2-trifiuoro-1-[4-methyl-2-( trans-1,4-trifluoromethyl-cyclohexyl)-
thiazol-5-yl]-ethoxymethyl}-phenyl)-4H-[1,2 4]oxadiazol-5-one

3-(2-Fluoro-4-{2,2,2-triftuoro-1-{4-methyl-2-(6-trifluoromethyl-pyridin-3-yl)-thiazol-5-yl)-
ethoxymethyl}-phenyl)-4H-{1,2,4]oxadiazol-5-one

3-(4-{2,2,2-Trifluoro-1-{4-methyl-2-(6-trifluoromethyl-pyridin-3-yl)-thiazol-5-yl]-
ethoxymethyl}-phenyl)-4H-[1,2 4]oxadiazol-5-one

3-(4-{1-[4-Methy!-2-(6-trifluoromethyl-pyridin-3-yl)-thiazol-5-yl}-propoxymethyl}-2-
trifluoromethyl-phenyl)-4H-{1,2,4]oxadiazol-5-one

3-(2-Chloro-4-{2,2,2-trifluoro-1-[4-methyl-2-(trans-1,4-trifluoromethyl-cyclohexyl)-
thiazol-5-ylj-ethoxymethyl}-phenyl)-4H-[ 1,2 4]oxadiazol-5-one

3-(2-Chloro-4-{2,2,2-trifluoro-1-[4-methyl-2-(6-trifluoromethyl-pyridin-3-yl)-thiazol-5-yl}-
ethoxymethyl}-phenyl)-4H-[1,2,4]oxadiazol-5-one

3-(8-(2,2,2-Trifluoro-1-{4-methyl-2-(6-trifluoromethyl-pyridin-3-yl)-thiazol-5-yli}-
ethoxymethyl}-quinolin-5-yl}-4H-[ 1,2 ,4]oxadiazol-5-one
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3-(2-Chloro-6-{2,2,2-trifluoro-1-[4-methyl-2-(6-trifluoromethy!-pyridin-3-yl)-thiazol-5-yl]- -

ethoxymethyl}-pyridin-3-yl)-4H-[1,2 4]oxadiazol-5-one

3-(2-Cyclopropyl-4-{2,2,2-trifluoro-1-[4-methyl-2-(6-trifluoromethyl-pyridin-3-yl)-thiazol-
5-yl]-ethoxymethyl}-phenyl)-4H-[1,2,4]oxadiazol-5-one

3-(2-Cyclopropyi-4-{2,2 2-trifluoro-1-{4-methyl-2-(trans, 1 ,4-iriﬂuoromethyl—cyclohéxyl)-
thiazo!-5-yl}-ethoxymethyl}-phenyl}-4H-{1,2 4]oxadiazol-5-one

3-(4-{2,2-Difluoro-1-[4-methyl-2-(6-trifluoromethyl-pyridin-3-y!)-thiazol-5-yl]-
butoxymethyl}-phenyl)-4H-[1,2 4Joxadiazol-5-one

3-(2-Ch!oro-4—{2,2—diﬂuoro-‘i-[4-methyl—2-(6-triﬂuoromethyl-pﬁidin-?»-yl)—thiazol—S-yl}-
butoxymethyl}-phenyl)-4H-[1,2 4]Joxadiazol-5-one

3-(4-{2,2-Difluoro-1-[4-methyl-2-(B-triflucromethyl-pyridin-3-yl)-thiazol-5-yl}-
butoxymethyi}-naphthalen-1-yl)-4H-[1,2,4]Joxadiazol-5-one

3-(8-{2,2-Difluoro-1 -[4-methyi-2-(6-lriﬂuoromethyl—pyridin-3;yI)-thiazo|—5-y|]-
butoxymethyl}-quinotin-5-yl)-4H-{1,2 4]oxadiazoi-5-one '

3-[4-(2-Benzo[b]!hiophen—2-yl-4-methy|-thiazol—5-ylmethoxy)—2«ch!oro-phenyl]-éH- '
[1,2,4]oxadiazol-5-one

3-{2-Chloro-4-[4-methyl-2-(1-methyl-1H-pyrazoi-4-yl}-thiazol-5-yimethoxy]-phenyl}-2H-
[1.2.4)Joxadiazol-5-one '

3-[2-Chloro-4-(4—'methyl-2-quin olin-8-yl-thiazol-5-yimethoxy)-phenyi}-2H-
[1.2.4]oxadiazol-5-one

3-(2-Methoxy-4-{1-[4-methyl-2-(trans-1 4-trifluoromethyl-cyclohexyl)-oxazol-5-yl}-
propoxy}-phenyl)-4H-1,2 4-oxadiazol-5-one

20
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| '3-{2-Methoxy-4-[4-methyl-2-(trans—1 J4-trifluoromethyl-cyclohexyl)-thiazol-5-ylmethoxy]-

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

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

3-{5-Fluoro-2-methoxy-4-[4-methyl-2-(trans-1,4-trifluoromethyl-cyclohexyl)-thiazol-5-
ylmethoxy]-phenyl}-4H-1,2,4-oxadiazol-5-one

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

3-{2-Difluoromethoxy-4-[4-methyl-2-(trans-1,4-tnfluoromethyl-cyclohexyl)-thiazol-5-
ylmethoxy]-phenyl}-4H-1,2 4-oxadiazol-5-one

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

3-{2-Difluoromethoxy-5-fluoro-4-{4-methyl-2-(trans-1,4-trifluoromethyl-cyclohexyl)-
thiazol-5-yimethoxy]-phenyl}-4H-1,2 4-oxadiazol-5-one

3-(2-Difluoromethoxy-5-fluoro-4-{1-{4-methyl-2-{trans-1,4-trifluoromethyl-cyclohexyi)-
thiazol-5-yl]-propoxy}-phenyl)-4H-1,2 4-oxadiazol-5-one

3-{2-Methoxy-4-[2-(trans-1,4-trifluoromethyl-cyclohexyl)-4-(4-trifluoromethyl-piperidin-
1-yImethyl)-thiazol-5-yimethoxy]-phenyl}-4H-1,2,4-oxadiazol-5-one

3-(2-Methoxy-4-{1-{2-(trans-1 4-trifluoromethyl-cyclohexyl)-4-(4-triflucromethyl-
piperidin-1-yimethyl)-thiazol-5-yl}-propoxy}-phenyl)-4H-1,2,4-oxadiazol-5-one

3-{5-Fluoro-2-methoxy-4-[2-(trans-1,4-trifluoromethyl-cyclohexyl)-4-(4-trifluoromethyl-
piperidin-1-ylmethyl)-thiazol-5-ylmethoxy]-phenyi}-4H-1,2 4-oxadiazol-5-one
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3-(5-F luoro-2-methoxy-4-{1-[2-(trans-1 ,4-tfiﬂuoromethy!»cyclohexyl)_-ct-(d.-
triflucromethyl-piperidin-1-yimethyt)-thiazol-5-yl}-propoxy}-phenyl)}-4H-1,2,4-oxadiazol-

5-one

3-{2-Diflﬁoromethoxy-4-[2-(tran5-1 4-trifluoromethyl-cyclohexyl)-4-(4-trifluoromethyl-
piperidin-1-ylmethyI)-thiazol-5-ylmethoxy]-phényl}—4H-1,2,4-oxadiazol-5—one '

3-(2-Difluoromethoxy-4-{1-[2-(trans-1 ,4¥triﬂuoromethyl-cyclohexyl)—4-(4-triﬂuoromethyl-
piperidin-1 -yiméthyI)-thiazol-5-yl]-propoxy}-phenyl)-4H-1 2, 4-oxadiazol-5-one

| 3-{2-Diﬂuoromethoxy-5-flu6ro—4{2-(trans-1 ,4—triﬂuoromethyl-cyclohexyl)-4-(4-

trifluoromethyl-piperidin-1 -ylmethyl)-!hiazol-S—y!methoxy]-phéhyl}—4H-1 ,2,4-oxadiazol-5-

one

3-(2-Difluoromethoxy-5-fluoro-4-{1-[2-(trans-1,4-trifluoromethyl-cyclohexyl)-4-(4-
trifluoromethyl-piperidin-1-ylmethyl)-thiazol-5-yl}-propoxy}-pheny!}-4H-1,2 4-oxadiazol-

S5-one

3-(5-Fluoro-2-(2,2,2-triflucro-ethoxy)-4-{1-[2-(trans-1,4-trifluoromethyl-cyclohexyl}-4-(4-
trifluoromethyl-piperidin-1-ylmethyl)-thiazol-5-yl}-propoxy}-phenyl)-4H-1,2 4-oxadiazol-

S5-one

3-{2-Fluoro-4-[4-methyl-2-(trans-1,4-trifluoromethyl-cyclohexyl)-thiazol-5-yImethoxy]-
phenyl}-4H-1,2 4-oxadiazol-5-one

3-(2-Fluoro-4-{1-{4-methyl-2-(trans-1,4-trifluoromethyl-cyclohexyl)-thiazol-5-y1]-
propoxy}-pheny!)-4H-1,2 4-oxadiazol-5-one

3-{2-Fluoro-4-[2-(trans-1 4-trifluoromethyl-cyclohexyl)-4-(4-triflucromethyl-piperidin-1-
ylmethyi)-thiazol-5-ylmethoxy]-phenyl}-4H-1,2 4-oxadiazol-5-one
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3-(2-Fluoro-4-{1-{2-(trans-1 4-trifluoromethyl-cyclohexyl)-4-(4-trifluoromethyl-piperidin-

3-[4-[4-Methyl-2-(trans-1,4-trifluoromethyl-cyclohexyl)-thiazol-5-ylmethoxy]-2-(2,2,2-
trifluoro-ethoxy)-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 .-(C 1-C8)-alkyi" are -
alky! residues containing 1, 2, 3, 4, 5, 6, 7 or 8 carbon atoms are methyl, ethyl, propyl,
butyl, pentyl, hexyl, heptyi or octyl, the n-isomers of all these residues, isopropyl,
isobuty!, 1-methyibutyl, isopentyl, neopenty!, 2,2-dimethylbutyl, 2-methylpentyi, 3-
methylpentyl, isohexyl, sec-butyl, tert-butyl or tert-pentyl. The tern -(C0-C8)-alkyl" is a
hydrocarbon residue containing 1, 2, 3, 4, 5, 6, 7 or 8 carbon atoms, in which the termm
.-C0-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. i not otherwise defined alkenyl has 2 to 8 carbon atoms.
Examples of ,-(C2-C8)-alkenyl" are alkenyl residues containing 2, 3,4, 5,6, 7 or 8
carbon atoms are, for example vinyl, 1-propenyl, 2-propenyl (= allyl), 2-butenyl, 3-
butenyl, 2-methyl-2-butenyl, 3-methyl-2-butenyl, 5-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
of ,-(C2-C8)-alkinyl” are alkinyl residues containing 2, 3, 4, 5, 6, 7 or 8 carbon atoms
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are, for example ethynyl, 1-propynyl, 2-propynyl (= 'prbpargyl) or 2¥butynyl. All these
statements apply also to the term alkylidene. - '

All these statements also-apply if an alky! group occurs as a substituent on ancther
residue, for example in an alkyloxy residue, an alkyloxycarbonyl residue or an arylalkyi
residue. '

If not otherwise defined, alkyl, alkylene, alkenyl, alkenylene, alkinyl and atkinylene are - »

unsubstituted or mono, di- or trisubstituted independently of one another by suitable ‘
groups such as, for example: F, Cl, Br, |, CF3, NO2, CN, COOH, CO-0-(C0-C4)

"~ alkylene-(C8-C10) aryl, CO-O-(C1-C4) alkyl, CO-O-(C0-C4) alkylene-(C3-

C 13)cycloalkyl, CO-O-(C0-C4) alkylene-(C3-C15)heterocycle, CO-N((C0-C4) alkylene-
H)-(C0-C4) alkylene- (C6-C10) aryl, CO-N((CO-C4) alkylené—H)-(CO-Cd) alkylene-H,
CO-N{(CD0-C4) .aiky|ene-H)-(C0-C4) alkylene- (03-'013)c':ycloaikyL CO-N((C0-C4)
alkylene-H)-(C0-C4) alkyiene- (C3-C15) heterocycle, (C0-C4) alkylene—(CS-
CB)cycloalkyl, (C0-C4) alkylene-(C6-C10jaryl, (C0-C4).alkylene-{C3-C15)heterocycle,
(C2-C6)-alkenyl, (C2-C6)-alkinyl, O-(CO-C6)-alkyl, O-(CO-C4) alkylene-(C6-C10) aryl,
0-(C0-C4) é!kylene-(CS-C 1 2)cycldalky|, 0O-(C0-C4) alkylene-(C3-C15)heterocycle, O-
CO-0O-(C0-C4) alkylene-(C6-C10) aryl, O-CO-0-(C1-C4) alkyl, 0-CO-0-(C0-C4)
alkylene-(C3-C13)cycloalkyt, O-CO-0O-(C0-C4) alkylene-(C3-C15)heterocycle, S-(C1-
C4)alkyl, S-(C0-C4) alkylene-(C3-C13)cycloalky!, S-(C0-C4) alkylene-(C6-C10) aryl, S-
(C0-C4) alkylene-(C3-C15) heterocycle, SO-(C1-Cé4)alkyl, SO-(C0-C4) alkylene-(C3-
C13)cycloalky!, SO-(C0-C4) aIkerng-(CB-Cw) aryl, SO-(C0-C4) alkylene-(C3-C15)
heterocycle, SO?-(CT—C4)aVIkyl. S02-(C0-C4) alkylene-(C3-C13)cycloalkyl, SO2-(CO-
C4) alkylene-(C6-C10) aryl, SO2-C0-C4) alkylene-(C3-C15) heterocycle, SO2-N((CO-
Ca)alkylene-H)-(CO-Cd)alkylene-(C6-C10)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-C 15)heterocyclewhere the ary! ring or

heterocyclic ring is unsubstituted or mono- or disubstituted by' F, Cl, Br, OH, CF3, NO2,

CN, OCF3,.0-(C1-C6)-alky!, (C1-CB)-alkyl, N((CO-C4)-alkylene-H)-(C0-C4)-alkylene-H;
N((C0-C4)-alkylene-H)-(C0-C4)-alkylene-H, N{(C0-C4) alkylene-H)-(CD-C4)aikylene-
H)-(C1-C8)cycloalkyl, N{(C0-C4)alkylene-H)-(C0-C4)alkylene-(C6-C12)-aryl, N((CO-
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C4)a|ky|ene—H)-(CO-C4)alkylené—(C3—C15)heterocycle, N{(C0-C4) alkylene-H)-CO-
(CO-Cd)alkylene-(C6-C12)-aryl, N((C0O-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-
C4)alkylene-(C6-C12)-aryl, N((C0-C4)alkylene-H)-CO-0O-(C0-C4)alkyl, N{(CO-
C4)alkylene-H)-CO-O-(C0-C4)alkylene-C3-C13)cycloalkyl, N{{(C0-C4)alkylene-H)-
CO-O-(C0-C4)alkyiene—(03-C.1 5)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)alky!, N({C0-C4)alkylene-H)-CO-N({(C0-C4)-alkylene-H)-(CO-
C4)alkylene-(C3-C13)cycloalkyl, N((C0-C4)alkylene-H)-CO-N((C0-C4)-alkylene-H)-
(C0-C4)alkylene-(C3-C1i5)heterocycle, where the aryl ring or heterocyclic ring is
unsubstituted or mono- or disubstituted by F, ClI, Br, 1, OH, CF3, NO2, CN, OCF3, O-
(C1-C8)-alkyl, (C1-C6)-alkyl, N((C0-C4)-alkylene-H)-(C0-C4)-alkylene-H, SO2-CH3,
COOH, CO0-(C1-C6)-alkyl, SFS, CONH2.

The term cycioalky! is to be understood to mean saturated hydrocarbon cycle
containing from 3 to 13 carbon atoms in a 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, cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl, cyclononyl,
cyclodecyl, cycloundecyl or cyclododecyl. The term cycloalkyl also includes bicyclic
groups in which any of the above cycloalky! 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 atkyl 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
above cycloalkenyl! ring is fused to a benzene ring, for example 1,2-
dihydronaphthalene, 1,4-dihydronaphthalene and 1H-indene.
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If not otherwise defined cycloalkyl or cycloalkenyl are unsubstituted or mono, di-or -

trisubstituted independently of one another by suitable groups such as, for exampie: F,
Cl, Br, 1, CF3, NO2, CN, COOH, CO-0-(C0-C4) alkylene—(CB-C10)'aryl. CO-0-(C1-C4)
alkyl, CO-O-(C0-C4) alkylene-{C3-C13)cycloalkyl, CO-0-(C0-C4) alkyléne—(CS- '
C15)heterocycle,, CO-N{(C0-C4) alkylene-H)-(C1-C6)alkylene-H, CO-N((C0-C4)
alkylene—H)-(C1-C_6)cycloélkyl, CON({C0-C4) alkylene-H)-{(C0-C4)alkylene-(C6-C12)-
aryl, (C0-C4) alkylene-(C3-C6)cycloalkyl, V(C-3‘-CB)alkyl,- (C2-C6)-alkenyl, (C2-C6)--
alkinyl, (C0-C4) alkylene-(C6-C10)aryl, (C0-C4) alkylene-(C3-C15)heterocycle, O-(CO-

CB)-alkyl, (C0-C4) alkylene-O-(C0-C4) atkyl, (CO-C4) alkylene-O-(C0-C4) alkylene-

(C3-C13)cycloélkyl, (C0-C4) alkylene-O-{C0-C4) alkylene-{C6-C10)aryl, (C0-C4)
alky!ene'O-(CO-C4) alkylene-(C3-C15)heterocycle, O-CO-0-(C0-C4) alkylene-(C6- -

' C10) aryl, 0-CO-0-(C1-C4) alkyl, 0-CO-0-(C0-C4) alkylene-(C3-C13)cycloalkyl, O--

CO-0-(C0-C4) alkylene-(C3-C15)heterocycle, O-CO-N({{CQ-C4) alkylene-H)-(CO-Ctl)‘
alkyiene- (C6-C10) aryl, O-CO-N{(C0-C4) alkylene-H)-(C0-C4) alky'ene-H, O-CO-
N((C0-C4) alkylene-H)-(C0-C4) alkylene- (C3-C13)cycioalky!, O-CO-N((C0-C4)
alkylene-H)-(C0-C4) alkylene- (C3-C15) heterocycle, S-(C1-C4d)alkyl, S-(CC-C4)
alkylene-(C3-C13)cycloaikyl, S-(C0-C4) alkylene-(C6-C10}). ary!, S-(C0-C4) alkylene-
(C3-C15) heterocycle, SO-(C 1-C4)aikyl, SO-(CO-C4) alkylene-(C3-C13)cycloalkyl, SO-
(C0O-C4) alkylene-(C6-C10) aryl, SO-(C0-C4) alkylene-(C3-C15) heterocycle, SO2-(C1-
C4)alkyl, SO2-(C0-C4) alkylene-(C3-C13)cycloalkyl, SO2-(CC-C4) alkylene-(C6-C10)
aryl, S02-(C0-C4) alkylene-(C3-C15) heterocycle, SO2-N((C0-C4)alkylene-H)-(CO-
C4)alkylene-(C6-C 10)aryl, SO2-N({C0-C4)alkylene-H)-(C0-C4)alkylene-H, SO2-N((CO-
C4) alkylene-H)-(C0-C4)alkylene-(C3-C13)cycloalkyl, SO2-N((C0-C4)alkylene-H)-(CO-
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-C6}-atkyl, (C1-C6)-alkyl, N((C0-C4)-alkylene-H)-(C0-C4)-alkylene-H;
N((C0-C4)-alkylene-H)-(C0-C4)-alkylene-H, N({C0-C4) alkylene-H)-(C0-C4)alkylene-
H)-(C1-C6)cycloalkyl, N((C0-C4)a|ky|ene-H)-(CO—C4)a|ky|ene-(C'6—C12)—ary|, N((CO-
C4)alkylene-H)-(C0-C4)alkylene-(C3-C15)heterocycle, N({C0-C4) alkylene-H)-CO-
(C0-Cd)alkylene-(C6-C12)-aryl, N{{C0-C4)alkylene-H)-CO-(C0-C4)alkyt, N((CO-
C4)alkylene-H)-CO—(CO-C4)alkylene-(C3—C13)cycloalkyl, N{(C0-C4)alkylene-H)-CO-
(CO-C4)alkylene-(C3-C15)heterocycle, N({C0-C4) alkylene-H)-CQ-0-(CO-
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Cd)alkylene-(C6-C12)-aryl, N({C0-C4)alkylene-H)-CO-O-(C0-C4)alkyl, N{(CO-
C4)alkylene-H)-CO-O-(C0-C4)alkylene-(C3-C13)cycloalkyl, N{(C0O-C4)alkylene-H)-
CO-0O-(C0-C4)alkylene-(C3-C15)heterocycle, N((C0-C4) alkylene-H)-CO-N{(C0-C4)-
alkylene-H)-(C0-C4)alkylene-(C6-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-
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, I, OH, CF3, NO2, CN, OCF3, O-
(C1-CB)-alkyl, (C1-C8)-alkyl, N((C0-C4)-alkylene-H)-(C0-C4)-alkylene-H,S02-CH3,
COOH, CO0O-(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- or bicyclic ring. Examples of (C6-C 14)-aryl rings are
phenyl, naphthyl, for example 1-naphthyl and 2-naphthyl, biphenylyl, for example 2-
biphenylyl, 3-biphenylyl and 4-biphenylyl, anthryl 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
hetercatoms can be oxidized, for example N=0, S=0, SO2. Examples of heterocycles
are acridinyl, azaindole (1H-pyrrolopyrdinyl), azabenzimidazolyl, azaspirodecany!,
azepinyl, azetidinyl, aziridinyl, benzimidazolyl, benzofuranyl, dihydrobenzofuranyl,
benzothiofuranyl, benzothiophenyl, benzoxazolyl, benzthiazolyl, benztriazolyl,
benztetrazolyl, benzisoxazolyl, benzisothiazolyl, carbazolyl, 4aH-carbazolyl, carbolinyl,
chromanyl, chromenyl, cinnolinyl, decahydrochinolinyl, 4, 5-dihydrooxazolinyl,
dioxazolyl, dioxazinyl, 1,3-dioxolanyl, 1.3-dioxolenyl, 3,3-dioxo[1,3,4]oxathiazinyl, 6H-
1,5,2-dithiazinyl, dihydrofuro[2,3-b}-tetrahydrofuranyl, furanyl, furazanyl, imidazolidinyl,
imidazolinyl, imidazolyl, 1H-indazolyl, indolinyl, indolizinyl, indolyl, 3H-indolyl,

isobenzofuranyl, isochromanyl, iseindazoiyl, isoindolinyl, isoindolyl, isoquinolinyl
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(benzimidazolyl), isothiazolyl, isothiazolidinyl, isothiazolinyl, iséxazolyi, isoxazolinyl,
isoxazolidihyl, 2-isoxazolinyl, ketopiperazinyi, morpholinyl, naphthyridinyl,
octahydroisoquinolinyl, oxadiazolyl, 1,2,3-oxadiazolyl, 1,2 4-oxadiazolyl, 1,2,5-
oxadiazolyl, 1,3,4-oxadiazolyl, 1,2—oxa-thiépanyl, 1,2-oxathiolanyl, 1,4-oxazepanyl, 1,4-
oxazepinyl, 1,2-oxazinyl, 1,3-oxaziny!, 1,4-oxazinyl, oxazolidinyl, oxazolinyl, oxazolyl,
oxetanyl, oxocanyl. phenahthridinyl, phenanthrolinyl, phenazinyl, phenothiazinyl,
phenoxathiinyl, phenoxazinyl, phthalazinyl, piperazinyl, piperidinyl, pteridinyl, purinyl, - -
pyranyl, pyrazinyl, pyrazolidiny!, pyrazolinyl, pyrazoly!, pyridaziny!, pyridooxazolyl,
pyridoimidazolyl, pyridothiazolyl, pyridihyl, pyridyl, pyrimidinyl, pyrrokdinyl,
pyrrolidinonyl, pyrroliny!, 2H-pyrrolyl, pyroiyl, quinazolinyl, quinolinyl, 4H-quinolizinyl,
quinoxalinyl, quinuclidinyl, tetrahydrofuranyl, tetrahydrofsoquinolinyl,
tetrahydfoquinolinyt, tetrahydrofuranyi, tetrahydropyranyl, tetrahydropyridiny!,
tetrahydrothicphenyl, tetrazinyl, tetrazolyl, 6H-1,2,54hiadiaiﬁnyli 1,2.3-thiadiazolyl,'
1,2,4-thiadiazoly|, 1,2,5-t.hiadiazo|yl, 1,3,4-thiadiazoly!, thianthrénylt 1,2-thiazinyl, 1,3-
thiazinyl, 1,4-thiazinyl, 1,3-thiazolyi, thiazolyl, thiazolidinyl, thiazolinyt, thieny!, thietanyl,
thienothiazolyl, thienooxazolyl, thienoimidazolyl, thiomorpholinyl, thiophenolyl,
thiophenyl, thiopyranyl, 1,2,3-triazinyl, 1,2,4-triazinyl, 1,3,5-triazinyl, 1,2, 3-triazolyi,
1,2,3-triazo|yl,‘1,2,4—triazolyl. 1,2,5-triazolyl, 1,3.4—triazo!yi and xanthenyl.- '

The heterocyclic rings are unsubstituted or mono-, di- or trisubstituted by suitable
groups such as, for example: F, Cl, Br, [, CF3, NO2, CN, COOH, CO-0-(C0-C4)
alkylene-(C6-C10) aryl, CO-O-(C1-C4) alkyl, CO-O-(C0-C4) alkylene-(C3-
C13)cycloalkyl, CO-O-(C0-C4) alkylene-(C3-C15)heterocycle,, CO-N({C0-C4)
alkylene-H)-(C1-C6)alkylene-H, CO-N((C0-C4) alkylerie-H)-(C1-C6)cycloalkyl, -
CON({C0-C4) alkylene-H)-(C0-C4)alkylene-(C6-C12)-aryl, (C0-C4) alkylene-{C3-
C6)cycloalkyl, (C3-C6)alkyl, (C2-C6)-alkenyl, (C2-C6)-alkinyl, (C0-C4) alkylene-(C6-
C10)aryl, (C0-C4) alkylene-(C3-C15)heterocycle, O-(C0-C6)-alkyl, (CO-C4) alkylene-O-
(C0-C4) alkyl, (C0-C4) alkylene-O-(C0-C4) alkylene-(C3-C13)cycloalkyl, (C0-C4)
alkylene-Q-(C0-C4) alkylene{C6-C10)aryl, (C0-C4) aikylene-O-(C0-C4) alkylene-(C3-
C15)heterocycle, 0-CO-0-(C0-C4) alkylene-(CS—C1 0} aryl, O-CO-O-(C1-C4) alkyi, O-
CO-0O-(C0-C4) alky!ene—(C3-C13)cyclbalkyl, 0-C0O-0-(C0-C4) alkylene-(C3-
C15)heterocycle, O-CO-N((C0-C4) alkylene-H)-(C0-C4) alkylene- (C6-C10) aryl, O-
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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-(C 1-C4)alkyl, S-(C0-C4) alkylene-(C3-C 13)cycloalkyl, S-(C0-C4)
alkylene-(C6-C10) aryl, S-{C0-C4) alkylene-(C3-C15) heterocycle, SO-(C1-C4)alkyl,
S0O-(C0-C4) alkylene-(C3-C13)cycloalkyl, SO-(C0-C4) alkylene-(C6-C10) aryl, SO-(CO-
C4) alkylene-(C3-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-C10)aryl, SO2-N{(CO-
C4)alkylene-H)-(C0-C4)alkylene-H, SO2-N((C0-C4) alkylene-H)-(C0-C4)alkylene-(C3-
C13)cycloalkyl, SO2-N((C0-C4)alkylene-H)-(CG-C4)alkylene-(C3-C 15)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-C6)-aikyl, (C1-C6)-alkyl, N({C0O-C4)-alkylene-
H)-(C0-C4)-alkylene-H.; |

N((C0-C4)-alkylene-H)-(C0-C4j-alkylene-H, N((C0-C4) alkylene-H)-(C0-C4)alkylene-
H)-(C1-CB)cycloalkyl, N((CO-C4)alkylene-H)-(C0-C4)aikylene-(C6-C12)-aryl, N((CO-
C4)alkylene-H)-(C0-C4)alkylene-(C3-C15)heterocycle, N((C0-C4) alkylene-H)-CO-(CO-
C4)alkylene-(C6-C 12)-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((C0-C4)alkylene-H)-CO-0-(C0-C4)alkyl, N({C0-C4)alkylene-H)-CO-
0O-(C0-C4)alkylene-(C3-C 13)cycloalkyl, N((C0-C4)alkylene-H)-CO-0O-(C0-C4)alkylene-
(C3-C15)heterocycle, N((C0-C4) alkylene-H)-CO-N((C0-C4)-alkylene-H)-(CO-
C4)alkylene-(C6-C 12)-aryl, N({C0-C4)alkylene-H)-CO-N((C0-C4)-alkylene-H)-(CO-
C4)alkyl, N((C0-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)-(C0-C4)alkylene-
(C3-C15)heterocycle, where the aryl or heterocyclic ring is unsubstituted or mono- or
disubstituted by F, CI, Br, I, OH, CF3, NO2, CN, OCF3, O-(C1-C6)-alkyl, (C1-C6)-alkyl,
N((C0-C4)-alkyiene-H)-(C0-C4)-alkylene-H,502-CH3, COOH, COO-(C1-C8)-alkyl,
SF5, CONH2.

The term “R5 and R6 together with the nitrogen atom to which they are bonded (Y =
N(R8)) can form a (C3-C9)-heterocycle which for example can contain additionally 1 to
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3 heteroatoms” refer to stu;uctures of heterqcyéles which can be derived from
compounds such as for example pyrrolidine, rhorpholine, thiomorpholine, piperidine,
piperazine, azetidine; 2,3-dihydro-1H-isoindole, piperazin-2-one, azetidine, isoindoline,
2,5-diazabicyclo[2.2.1]heptane, thiomorpholine 1-oxide, thiomorpholine 1,1-dioxide,

piperidin-4-one, piperidin-3-one, homopiperidine, homopiperazine, homomoerpholine,

' 2.3,6,7-tetrahydro-(1H)-1 4-diazepin-5{(4H)-one, 4-oxa;olidine. azetidin-3-one,

thiazolidine, thiazolidine 1-oxide, thiazolidine 1,1-dioxide; 4-imidazolidinone, 56,7,8-
tetrahydro-[1,2 4]triazolo[4,3-a)pyrazine, 1,4-diazabicycio[4.3.0]nonane, 2-aza-5- '
oxabicyclof2.2.1]heptane, 2-oxa-5-azabicyclo[2.2.1]heptane.
diazabicyclo[4.4.0]decane, 4,5,6,7-tetrahydrothieno{3,2c]pyridine, 4,5,8,7-tetrahydro-
1H-imidazoll4,5-c]-pyridine, 4,5,6,7-tetrahydro-1H-pyrazolof4,3-c]pyridine, 3,8-diaza-
bicyclo[3.2.1]octane, octahydro-pyrrolo[3,4-c]pyrrole, 2.5—diazab.icyclo[242.2]octéne. 4-
spiro-{3-(N-methyl-2-pyrrolidinone)l-piperidine, 2,8-diaza-spiro[5.5]undecane, 2,7- -
diaza-spiro[4.4]nonéne, 3.9-diaza-spirol5.5]undecane, 2,8-diaza-spiro[4 .5]decane, 2,7-
diaza-spiro[3.5]nonane, 2 9-diaza-spiro{5.5]undecane,

2,7-diaza-spiro[4.5]decane, 1-oxa-4,9-diaza-spiro{5.5lundecane, 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 heteroary! rings which comprise 10 to 14
(aryl) or 8 to 14 (heteroaryl) ring atoms in total.

The term “oxo-residue” or “=0" refers ta residues such as carbony! (-C(O)-) or nitroso
(-N=0).

AR
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Halogen is fluorine, chlorine, bromine or icdine.

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 co:_nprises mixtures of two or of more than two stereocisomers of the formula |
and it comprises all ratios of the stereoisomers in the mixtures. In case the compounds
of the formula | 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 ihe two enantiomers
by customary methods, for example by chromatography on chiral phases or by
resolution, for example by crystallization of diastereomeric salts 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
tautomerie farms of the comgounds of the fonmuia I, Thése isomeric forms &an be
obtained by known methods even if not specifically described in some ¢ases.

Pharmaceutically acceptabie salls are, because their solubility 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
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pharmaceutically acceptable acid addition satts of the cdmpou.inds of the invention are
salts of inorganic acids such as hydrochloric acid, hydrobromic, phosphoric,
metaphosphoric, nitric and sulfuric acid, and of organic acids such as, for example,
acetic acid, behzenesulfonic, benzoic, citric, ethanesulfonic, fumaric, gluconic, glycolic,
isethionic, lactic, lactobionic, maleic, malic, methanesulfonic, succinic,

p-toluenesulfonic and tartaric acid. Suitable pharmécéutically at:ceptable 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), diethanclamine, 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 pharmacéutically acceptable salts

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

The term “physiologi.g:ally functional derivative” used herein refers to any
physiologically tolerated derivative of a compound of the formuia vl of the invention, for
example an lester, which on administration to a mammal such as, for example, a
human is able to form (directly or indirectly) a compound of fhe formula | or an active

metabolite thereof.

Physiologiéally functional derivatives aiso include prodrugs of the compounﬁs of the
invention, as described, for ekample, in H. Okada et al,, Chem. Pharm. Bull. 1994, 42,
57-61. Such prodrugs can be metabolized in vivo to a compound of the invention.
These prodrugs may themselves be active or not. ‘ |

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

26



10

15

20

25

30

WO 2007/039177 PCT/EP2006/009303
37

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 I and their
pharmaceutical compositions as PPAR ligands. The PPAR ligands of the invention are

suitable as modulators of PPAR activity.

Peroxisome proliferator-activated receptors (PPARY) 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
PPARbeta), which are encoded by diiferent genes (Peroxisome proiiferator-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 vanants, PPARgamma;, gamma,, and
gammas, which are the result of alternative 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 metabolism. 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 aclivity of
different PPARs can be modulated by various fatty acids, fatty acid derivatives and
synthetic compounds to varying extents. For relevant reviews about functions,
physiological effects and pathophysiology, see: Berger, J. et al., Annu. Rev. Med.,
2002, 53, 409-435; Wilson, T. et al., J. Med. Chem., 2000, 43 (4), 527-550; Kliewer, S.
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et al., Recent vProg Hormm Res., 2001, 56, 239-63; Moller, D.E. and Berger, J.P., Iht J
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 physiological functions of PPARdelta have long
remained én ehigmé. The first proposed pharmacological role for PPARdelta has been
the regulation of cholesterol homeostasis. It was shown that the somewhat selective
PPARdelta ligand L-165041 raises plasma cholesterol in a diabetic animal model
(Berger J. et al., J. Biol. Chem., 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 levels (Ofiver, W. et al., Proc. Natl. Acad. -
Sci., 2001, 98, 5306-5311). The du'al PPARdelta/PPARalpha agonist YM-16638
significantly lowers plasma lipids 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 undeﬂine 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, 158-170; Luquet, S. et al., FASEB J,,
2003, 17, 209-226 ; Tanalka, T. etal, PNAS, 2003, 100, 15924-15929 ;Holst, D. etal,, -
BioChem. B'rophys.. Acta, 2003, 1633, 43-50; Dressel, U. et al, Mol. Endocrin., 2003,
17,2477-2493 : Lee, C.H. et al., Science, 2003, 302, 453-457). |
Besides its actions as a regulator of the lipid-, glucose- and cholesterol-metabolism
PPARdelta is known 1o play a role in embryohic development, implantation and bone
formation (Lim, H. and Dey, S.K.',_Trends Endocrinol Metab., 2000, 11(4),137-42; Dihg,
N.Z. et al,, Mol Reprod Dev., 2003, 66(3), 218-24; Mano, H. et al., J Biol Chem., 2000,
275(11), 8126-32).

Numerous publications demonstrate that PPARdelta is triggering proliferation and
differentiation of keratinocytes which points to its role in skin disorders and wound
healing (Bi-Poi, N. et al., J Steroid Biochem Mol Biol.,-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),83-91).
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PPARdelta appears to be significantly ex-pressed in the CNS; however much of its
function there still remains undiscovered. Of singular interest however, is the
discovery that PPARdelta was expressed in rodent oligodendrocytes, the major lipid
producing cells of the CNS (J. Granneman, et al., J. Neurosci. Res., 1998, 51, 563-
573). Moreover, it was also found that a PPARdelta selective agonist was found to
significantly increase oligodendroglial myelin gene expression and myelin sheath
diameter in mouse cultures (l. 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 receptor delta
agonists for the treatment of MS and other demyelinating diseases can be shown as
described in WO2005/097098.

Demyelinating conditions are manifested in loss of myelin - the muitiple 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 foilowed 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, ischemié, metabolic disorders, toxic agents, or viral infections
(Prineas and McDonald, Demyelinating Diseases. In Greenfield's Neuropathology,
6.sup.th ed. (Edward Arnold: New York, 1997) 813-811, Beers and Berkow, eds., The
Merck Manual of Diagnosis and Therapy, 17.sup.th ed. (Whiiehouse Station, N.J.:
Merck Research Laboratories, 1999) 1299, 1437, 1473-76, 1483).

Central demyelination (demyelination of the CNS) occurs in several conditions, often of
uncertain etiology, that have come to be known as the pimary demyelinating diseases.
Of these, multiple sclerosis (MS) is the most prevalent. Other primary demyelinating
diseases include adrenoleukodystrophy (ALD), adrenomyeloneuropathy, AlDS-
vacuolar myelopathy, HTLV-associated myelopathy, Leber's hereditary optic atrophy,
progressive multifocal leukoencephalopathy (PML), subacute sclerosing
panencephalitis, Guillian-Barre syndrome and tropical spastic paraparesis. In addition,

there are acute conditions in which demyelination can occur in the CNS, e.g., acute
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disseminatéd encephalomyelitis (ADEM) and acute viral encephalitis. Furthermore,
acute transverse myelitis, a syndrome in which an acute spinal cord transection of

unknown cause affects both gray and white matter in one or more adjacent thoracic
segments, can also result in demyelination. Also, disorders in which myelin forming

glial cells are damaged including spinal cord injuries, neuropathies and nerve injury.

The present invention relates to compounds of the formula ) suitable for modulating the
activity of PPARs, especially the activity of PPARdelta and PPARalpha. Depending on
the modulation profile, the compounds of the formula | are suitable for the treatment,
control and prophylaxis of the indications described hereinafter, and for a number of
other pharmaceutical applications connected thereto (seé, for example, Berger, J., el
al., Annu. Rev. Med., 2002, 53, 409-435; Wilson, T. et al., J. Med. Chem., 2000, 43(4),
527-580; 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, 1.P. et al,, Curr Opin Lipido{, 2001,12, 245-254).

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

" 1. - Disorders of fatty acid metabolism and glucose utilization disorders.

- Disorders in which insulin resistance is involved

2. Diabetes mellitus, especially type 2 diabetes, including the prevention of the
sequelae associated therewith.
Particular aspects in this connection are
- hyperglycemia, |
- improvement in insulin resistance,
- improvement in glucose toierance,
- protection of the pancreatic B cells

- prevention of macro- and microvascular disorders

3. Dyslipidemias and their sequelae such as, for example, atherosclerosis, coronary
heart disease, cerebrovascular disorders etc, especially those (but not restricted

thereto) which are characterized by one or more of the following factors:
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- high plasma triglyceride concentrations, high postprandial plasma triglyceride
concentrations,

- low HDL cholesterol concentrations

- low ApoA lipoprotein concentrations

- high LDL cholesterol concentrations

- small dense LDL cholesterol particles

- high ApoB lipoprotein concentrations

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

such as:

- obesity (excess weight), including central obesity

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

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

myocardial infarction, hypertensive heart disease or cardiomyopathy

5. Disorders or conditions in which inflammatary reactions are involved:
- atherosclerosis such as, for example (but not restricted thereto), coronary

sclerosis including angina pectoris or myocardial infarction, stroke

i 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

- other inflammatory states

6. Disorders of cell cycle or cell differentiation processes:
- adipose cell tumors
- lipomatous carcinomas such as, for example, liposarcomas
- solid tumors and neoplasms such as, for example (bﬁt not restricted thereto),

carcinomas of the gastrointestinal tract, of the liver, of the biliary tract and of the
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pancreas, endocrine lumdrs, carcinomas of the lungs, of the kidneys and the -

urinary tract, of the genital tract, prostate carcinomas etc

acute and chronic myeloproliferative disorders and lymphomas

angiogenesis

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

nervous systems including:

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

-

Alzheimer's disease

multiple sclerosis

Parkinson’s disease

adrenoleukodystrophy (ALD)
adrenqm‘yeloneuropathy :

AIDS-vacuolar myelopathy

HTLV-associated myelcpathy

Leber's hereditary optic atrophy

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

tropical spastic paraparesis

acute disseminated encephalomyelitis (ADEM)
acute viral encephalitis

acute transverse myelitis

spinal cord and brain trauma
Charcot-Marie-Tooth disease

erythemato-squamous dermatoses such as, for example, psoriasis

acne vulgaris

other skin disorders and dermatological conditions which are modulated by

PPAR

eczemas and neurodermitis

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

warts, including condylomata or condylomata acuminata

human papilloma viral (HPV) infections such as, for example, venereal
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,
epidermal naevi

chitblains

wound healing

8. Other disorders

high blood pressure

pancreatilis

syndrome X

polycystic ovary syndrome (PCOS)
asthma

osteoarthritis

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

wasting (cachexia)

gout

ischemia/reperfusion syndrome

acute respiratory distress syndrome (ARDS)
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Formulations-

The amount of a corﬁpound of formula | necessary to achieve the desired biological
effect depends on a number of factors, for example the specific compound chosen, the
intended use, the mode of administration and the clinical cbndition of the patient. The '
daily dose is generally in the range from 0.001 mg to 100 mg (typlcally from 0.01 mg to
50 mg) per day and per kilogram of bodywelghi for example 0. 1-10 mg/kg/day. An
intravenous dose may be, for example, i in the range from 0.001 mg to 1.0 mg/kg, which |

can suitably be administered as infusion of 10 ng to 100 ng per kilegram and per

minute. Suitable infusion solutions for these purposes may contain, for example, from
0.1 ng to 10 mg, typically from 1 ng to 10 mg, per milliliter. Single doses may contain,
for examﬁle, from 1 mg to 10 g of the active ingredient. Thus, ampules for injections
may contain, for example, from 1 mg to 100 mg, and single-dose formulations which A
can be administered oraliy, such as, for example, capsules or tablets, may contain, for
example, from 0.05 to 1000 mg, typically from 0.5 to 600 mg. For the therapy of the -
abovementioned conditions, the compounds of formula | may be used as the
compound itself, but they are preferably in ihe form of a pharmaceutical composition
with an acceptable carrier. The carrier must, of course, be accéptable in the Sense_ that
it is compatible with the other ingredients of the composition and is not harmfu'!. for the
patient's health. The carrier may be a solid or a liquid or both and is ‘preferably
formulated with the compo_und as a single dose, for example as a tablet, whic'h may
contain from 0.05% to 85% by weight of the active ingredient. Other'pharmaceutic':all'y
active substances may likewise be present, including other compounds of formula |,
The pharmé;:eutical compositions of the invention can be produced by one of the
known pﬁarmaceutical methods, which essentially consist of mixing the ingredients
with pharmacologically acceptable carriers and/or excipients.

Pharmaceutical compositions of the invention are those suitable for oral, rectal, topical,
peroral (for example sublingual) and parenteral (for example subcutaneous,
intramuscular, intradermal or intravenous) administration, although the most suitable
mode of administration depends in each individual case on the nature and severity of
the condition to be treated and on the nature of the compound of formula [ used in
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each case. Coated formulations and coated slow-release formulations also belong
within the framework of the invention. Preference is given to acid- and gastric juice-
resistant formulations. Suitable coatings resistant to gastric juice comprise cellulose
acetate phthalate, polyvinyl acetate phthalate, hydroxypropylmethylcellulose phthalate

and anionic polymers of methaciylic acid and methyl methacrylate.

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 compound of formula I; as powders or

granules, as solution or suspenéion in an aqueous or honaqueous liquid; or as an oil-
in-water or water-in-oil emulsion. These compositions may, as already mentioned, be
prepared by any suitable pharmaceutical method which includes a step in which the
active ingredient and the carrier (which may consist of one or more additional
ingredients}) are brought intc contact. The composit.ions 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 m‘o!ding the compound, which is in powder form

and is moistened with an inert liquid diluent, in a suitable machine.

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

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

Pharmaceutical compositions suitable for parenteral administration comprise
preferably sterile aqueous preparations of a compound of formula ), which are

preferably isotonic with the blood of the intended recipient. These preparations are



10

20

25

30

WO 2607/039177 PCT/EP2006/009303
46

preferably admmsstered mtravenously, although administration may also take place by
subcutaneous, intramuscular or intradermal injection. These preparations can
preferably be produced by mixing the compound with water and making the resulting
solution sterile and isotonic with blood. |njectable compositions of the invention

generally contain from 0.1 to 5% by wéight of the active com‘po‘und.

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

and shaping the resulting mixture.

Pharmaceutical compositions suitable for topical use on the skin are preferably in the
form of ointﬁweht, cream, lotion, paste, spray, aerosol or oil. Carriers which can_be used
are petrolatum, lanolin, polyethylene glycols, aicohols and combinations of Mo or more
of these substances. The active ingredient is generaily present in a concentration of
from 0.1 to 15% by weight of the composition, for example from 0.5 to 2%.

Transdermal administration is also possible. 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, dissclved
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 ingredieni to be released by electrotransport or iontophoresis as
described, for example, in Pharmaceutical Research, 2(6): 318 (1986).

The compounds of the formula | are distinguished by favorable effects on metabolic
disorders. They beneficially influence lipid and sugar metabolism, in particular they
lower the triglyceride level and are suitable for the prevention and treatment of type Ii
diabetes and atheriosclerosis and the diverse sequalae thereof.
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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 lower 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 L ® N O o~ w2

0.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 | in
particular for a synergistic enhancement of activity. Administration of the active
ingredient combination can take place either by separate administration of the active
ingredients to the patient or in the form of combination products in which a plurality of

active ingredients are present in one pharmaceutical preparation.

Particularly suitable further active ingredients for the combination preparations are:
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All antidiabetics mentioned in the Rote Liste 2006, Chapter 12; all slimming
agents/appetite supressants mentioned in the Rote Listé 2006, Chapter 1; all lipid-
lowering agents mentioned in the Rote Liste 2008, Chapter 58. They can be combined
with the compound of the formula | according to the inventibn in particular for a
synergistic enhancement of activity. The active compound combinaticn can be
administered either by separate administfation of the active compounds to the patient
orin the fomr'l‘of combination prepéralions in whibh a plurality of active compounds are
present in a pharmaceutical preparation. Most of the active compounds listed below
are disclosed in USP Dictionary of USAN and lnternatiénal Drug Names, US
Pharmacopeia, Rockville 2001.

Antidiabetics include insulin and iﬁsulin derivatives, such as, for examplé, 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 example, IN-105 (Nobex) or Oral-lyn™ .
(Generex Biotechnology), GLP-1 derivatives, such as, for example, Exenatide,
Liraglutide or those disclosed in WO 93/08871 or W02005027978 by Novo Nordisk
A/S, in WO 01/04158 by Zeéland or in WO 00/34331 by- Beaufour-lpsen, pramiintide
acetate (Symlin; Amylin Pharmaceuticals), and also orally‘ effective hypoglycemic
active ingredients.

The active compounds preferably include
sulfonylureas,

biguanidines,

meglitinides,

 oxadiazolidinediones,

thiazolidinediones,

glucosidase inhibitors,

inhibitors of glycogen phosphorylase,
glucagon antagonists,

glucokinase activators,

inhibitors of fructose-1,6-bisphosphatase,
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modulators of the glucosé transporter 4 (GLUT4),

inhibitofs of gIutamine:frﬁctose-ﬁ—phosphate amidotransferase (GFAT),

GLP-1 agonists,

potassium channel openers, such as, for examplie, 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 involived in the stimulation of gluconeogenesis and/or
glycogenolysis,

modulators of glucose uptake, glucose transport and glucose backresorption,
inhibitors of 113-HSD1,

inhibitors of protein tyrosine phosphatase 1B (PTP1B),

modulators of the sodium/glucose cotransporter 1 or 2 (SGLT1, SGLTZ2),
compounds which alter lipid metabolism, suéh 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, resuvastatin or L-659699.

In one embodiment of the invention, the compound of the formula | is administered in
combination with a cholesterol resorption inhibitor, such as, for example, ezetimibe,
tiqueside, pamaqueside, FM-VP4 (sitostanol/campesterol ascorbyl phosphate; Forbes
Medi-Tech, W02005042692), MD-0727 (Microbia Inc., WO2005021497) or with
compounds as described in WO2002066464 (Kotobuki Pharmaceutical Co. Ltd.),
WQ02005062824 (Merck & Co.) or WO2005061451 and WO2005061452 (AstraZeneca
AB).
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In one ehbodiment of theé invention, the compound of the formula | is administered in o

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 invention, 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 administered in
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; W003/020269, W02064075891.
WO02004076402, WO2004075815, W0O2004076447, WO2004076428,
WO02004076401, WO2004076426, WO2004076427, WO2006018118,
wWO02006018115, and W0O2006018116 or in J.P. Berger et al.,, TRENDS in
Phamacological Sciences 28(5), 244-251, 2005.

In one embodiment of the invention, the compound of the formula { is administered in
combination with a PPAR delta agonist, such as, for example, GW-501516 or as
described in W020050987762, WO2005097786, WO2005097763, and
W02006029699. ' |

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. '

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 compound of the formuia | is administered in
combination with an MTP inhibitor, such as, for example, implitapide, BMS-201038, R-
103757 or those described in WO2005085226.

33
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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 033099.1 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 formula | is administered iﬁ
combination with an LDL receptor inducer (see US 6,342,512), such as, for example,
HMR1171, HMR 1586 or those described in W02005097738.

In one embodiment, the compound of the formula | is administered in combination with
Cmacor® (omega-3 faity 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.

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 embodiment of the invention, the compound of the formula | is administered in
combination with a vitamin, such as, for example, vitamin B6 or vitamin B12.
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In one embodiment of the invention, the campound 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 lyase inhibitor, such as, for example, SB-204990.

In one embodiment of the invention, the compound of the formula | is administered in
combination with a squalene synthetase inhibitor, such as, for example, BMS-188494
or as described in W02005077907,

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

In cnie embodiment of the invantion, 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 example, orlistat or cetilistat (ATL-962).

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

combination with insulin.

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 | is administered

in combination with a meglitinide, such as, for example, repaglinide or nateglinide.



10

15

20

25

30

WO 2007/039177 PCT/EP2006/009303
53

In one embodiment of the invention, the compound of the formula | 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-ox0-2-
quinazolinylmethoxylphenyllmethyi]-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 corhpound of the formula 1 is administered in
combination with more than one of the compounds mentiocned above, for example in
combination with a sulfonylurea and metformin, a sulfonylurea and acarbose,
repaglinide and metformin, insutin and a sulfeaylurea, 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-
357 or FR-258900 or those described in W02003084922, W02004007455,
WO02005073229-31 or WO2005067932.

In cne 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 W0O2004100875 or WO2005065680.

In one embodiment 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
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06016178, by Roche in 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 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,
W063097824, WO 04081001 , WO 050637_38 or WO 05080332, by E£li Lilly in WO | .
04063194, or by ‘A's.tra Zeneca in WO 01020327, WO 03000262, WO 03.000267, 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 cofnpound of the formula | is administered in
combination with inhibitors of fructose-1,6-bisphosphatase (FBPase), such as, for
example, CS-817.

In one embodiment of the invention, the compdund of the formula | is administered in
combination with modulators 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)).

In one embodiment of the invention, the compound of the formula | is administered in
combination with inhibitors of glutamine:fructose-6-phosphate amidotr-ansferase
(GFAT), as described, for example, in WO2004101528.

In one embodiment of the invention, the compo_und of the formula | is administered in
combination with inhibitors of dipeptidylpeptidase IV (DPP-IV), such as, for example,
vildagtiptin (LAF-237), sitagliptin (MK-0431), saxagliptin ((BMS-477118), GSK-823093,
PSN-9301, SYR-322, SYR-619, TA-6666, TS-021, GRC-8200, GW-825864X or as
described in W02003074500, WO2003106456, W0200450658, W02005058901,
W02005012312, W02005/012308, PCT/EP2005/007821, PCT/EP2005/008005,
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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
cocmbination with inhibitors of 11-beta-hydroxysteroid dehydrogenase-1 (118-HSD1),
such as, for example, BVT-2733 or those described, for example, in W0200190080-
94, W0200343999, W02004112782, W0O200344000, W0O200344009,
W02004112773, WO2004113310, WO2004103980, WO2004112784,
W02003065983, W02003104207, W02003104208, WO2004106294,
WO02004011410, WO2004033427, WO200404 1264, W02004037251,
W02004056744, W0O2004065351, W02004089367, W0O2004089380,
WO02004089470-71, W0O20040839896, 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 W0200119830-31, W0O200117516, W02004506446, 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 (SGLTH,
SGLT2), such as, for example, KGA-2727, T-1095 and SGL-0010 or as described, for
example, in WO2004007517, W0200452903, W0200452902, WO2005121161
W02005085237, JP2004359630 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 | is administered in
combination with inhibitors of hormone-sensitive lipase (HSL), such as those
described, for example, in WO01/17981, WO01/66531, W02004035550,
WQ2005073199 or WO03/051842.
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In one embodiment of the invention, the compound of the fdrnidla lis administered in
combination with inhibitors of acetyl-CoA carboxylase (ACC) such as those described,
for example, in WO199946262, W0200372197, W0O2003072197 or W0O2005044814.

In cne embodiment of the invention, the compound of the formula | is administered in
combination with an inhibitor of phosphoenolpyruvate carboxykinase (PEPCK), such

" as those.descn'bed; for example, in WO2004074288.

In one embodiment of the invention, the compound of the fon'nu'la | is administered in
combination with an inhibitor of g!ycogen'éynthase kinase-3 beta (GSK-3 beta), such’
as those described, for example, in US2005222220, W0O2004046117,

W02005085230, w02005111018, W02003078403, WO2004022544,

wWO02003106410, W02005058908, U82005038023 WO02005009997, U82005026984
WO02005000836, W02004106343, EP1450075, W0O2004014910, WO2003076442,
WO2605087727 or WO2004046117.

In one embodiment of the invention, the compound of the {ormuia | is administered in
combmataon with an mhabator of pro*nm kinase C beta (PKC beta) such as, for

example, ruboxnstaunn

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).

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, WO2001030774, W02004022553 or
WO2005087129. |

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

combination with modulators of the glucocorticoid receptor as described, for example,
in W02005090336.
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In a further embodiment of the invention, the compound of the formula | is
administered in combination with CART modulators (see "Cocaine-amphetamine-
regulated transcript influences energy metabolism, anxiety and gastric emptying in
mice" Asakawa, A. et al.: Hormone and Metabolic Research (2001), 33(9), 554-558),
NPY antagonists such as, for example, {4-[(4-aminoquinazolin-2-ylamino)methyl]-
cyclohexylmethyljnaphthalene-1-sulfonamide hydrochloride (CGP 71683A);

peptide YY 3-36 (PYY3-36) or analogous compounds, such as, for example, CJC-1682
(PYY3-36 conjugated with human serum albumin via Cys34), CJC-1643 (derivative of
PYY3-36 which conjugates in vivo to serum albumin) or those described in
wWQ02005080424;

cannabinoid receptor 1 antagonists, such as, for example, rimonabant, SR147778 or
those described, for example, in EP 0656354, WO 00/15609, WO 02/0769489,
wO02005080345, W0O2005080328, W0O2005080343, WO2005075450,
wO2005080357, W(0200170700, WwO2003026647-48, W0200302778,
wW02003040107, W02003007887, W02003027069, US6,509,367, WO200132663,
W02003086288, W02003087037, WO2004048317, W0O2004058145,
WQ02003084930, W02003084943, WO2004058744, W0O2004013120,
W02004029204, WC2004035566, W0200405824S, w02004058255,
WO02004058727, W0O2004069838, US20040214837, US20040214855,
US20040214856, W02004096209, W02004096763, W0O2004096794,
wW02005000809, WO2004093157, US20040266845, W0O2004110453,
wQ02004108728, WQ2004000817, W02005000820, US20050009870,
WO200500974, W02004111033-34, W0O200411038-39, W02005016286,
WO02005007111, W0O2005007628, US20050054679, W02005027837,
wWO02005028456, W02005063761-62, WO2005051509 or WO2005077897,

MC4 agonists (for example {2-(3a-benzyl-2-methyl-3-ox0-2,3,3a,4,6,7-hexahydro-
pyrazolo{4.3-c]pyridin-5-yi)-1-(4-chlorophenyt)-2-oxoethyl}-1-amino-1,2,3,4-tetrahydro-
naphthalene-2-carboxamide; (WO 01/91752)) or LB53280, LB53279, LB53278 or
THIQ, MB243, RY764, CHIR-785, PT-141 or those described in WO2005060985,
wW02005009950, W(02004087159, WQ2004078717, W0O2004078716,
WO02004024720, US20050124652, Ww0Q2005051391, w0O2004112793,
WOUS20050222014, US20050176728, US20050164914, US20050124636,
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U820050i30988 US20040167201, W02004005324‘W62004037797
WO02005042516, W02005040109, W02005030797 US20040224901,
W0200501921, W0200509184, WO2005000339, EP1460069, W02005047253
W02005047251, EP1538159, WO2004072076, WO2004072077 or W0O2006024390;
orexin receptor antagonists (for example 1-(2-methyibenzoxazol-6-yl)-3-

(1 ,5]naphthyﬁdin-4-ylurea hydrochlor@de (SB-334867-A) or those described, for
example, in W0200196302, WO_200185693. wW02004085403 or W02005075458)'; '
histamine H3 receptor agonists (for example 3—cyc|6hexyl-1-(4,4-d'|methyl-1,4,6,7-
tetrahydroimidazo[4,5-c]pyridin-5-yl}-propan-1-one oxaiic acid salt (WO 00/63208) or
those described in W0200064884, W(02005082893):

CRF antagonists (for example [2-methy| 9-(2,4,6- tnmethylphenyl) 9H-1,3,9-
triazafluoren-4-ylldipropylamine (WO 00/66585));

CRF BP antagonists (for example urocortin);

urocortin agonists; ' A

B3 agonists (such as, for example, 1-(4-chloro-3-methanesuifonylmethylphenyl)-2-[2-
(2,3-dimethyl-1H-indol-6-yloxy)ethylaminolethanol hydrochloride (WO 01/83451));
MSH (melanocyle-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 W02003/15769, W02005085200, WO2005019240,
W02004011438, WO2004012648, W02003015769, W02004072025,
W02005070898, W02005070925, W02006018280, W02006018279,
WQ2004039780, W02003033476, W02002006245, W02002002744,
W02003004027 or FR2868780); '

CCK-A agonists (such as, for example, {2-[4;(4-chloro 2,5-dimethoxyphenyl)-5-(2-
cyclohexylethyl)-thiazol-2-ylcarbamoyl]-5 .7-dimethytindol-1-yl}acetic acid tnﬂuoroacehc
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 agenists, for example 1-(3-ethylbenzofuran-7-yl)piperazine oxalic acid
salt (WO 01/09111);
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5-HT2C receptor agonists (such as, for example, APD-356, BVT-933 or those

- described in WO200077010, W020077001-02, WO2005019180, W02003064423,

wW0200242304 or WO2005082859);

5-HT6 receptor antagonists, such as described, for example, in WO2005058858;
bombesin receptor agonists (BRS-3 agonists);

galanin receptor antagonists;

growth hormone (for example human growth hormone or AOD-8604),

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

growth hormone secretagog receptor antagonists (ghrelin antagonists) such as, for
example, A-778193 or those described in W02005030734,

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

uncoupling protein 2 or 3 modulators;

leptin agonists (see for example Lee, Daniei 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 US2004/0224997, W02004094618, WO200058491, WO2005044250,
w02005072740, JP2005206492 or WO2005013907;

inhibitors of fatty acid synthasé (FAS) such as, for example, C75 or those described in
wWO02004005277;

oxyntomodulin;

oleoyl-estrone
or thyroid hormone receptor agonists, such as, for example, KB-2115 or those
described in W020058279, W0200172692, W0200194293, W02003084915,

w02004018421 or WO2005092316.

In one embodiment of the invention, the further active ingredient is leptin;
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see for example "Perspectives in the thefapeutic 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 mazindol or

phentermine.

In one embodiment, the compounds of the formula | are administered in combination
with bulking agents, preferably insoluble bulking agents (see, for example,
carob/Caromax® (Zunft H. Jiet al_., Carob pulp preparation for treatment of
hypercholestefolemia,‘ADVANCES IN THERAPY (2001 Sep-Oct), 18(5), 230-6).
Caromax is a carob-containing product from Nutrinova, Nutrition Specialties & Food -
Ingredients GmbH, Industriepark Héchst, 65926 Frankfurt/Main). Combination with
Caromax® is possible in one preparation or by separate administration of compound§
of the formula | and Caromax®. Caromax® can in this connecticn also be administered

in the form of food products such as, for example, in bakery products or muesli bars.-

in cne embodiment of the invention, the compound of the formula | is administered in
combination with PDE (phosphodiesterase) inhibitors, as described, for example, in
W02003/077949 or WO2005012485.

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
WQ02004094429.
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In one embodiment of the invention, the compound of the formula ! 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 formula | is administered in
combination with histamine 1 agonists as described, for example, in W0O2005101979.

In one embodiment of the invention, the compound of the formula | is administered in
combination with bupropion, as described in WO2006017504.

in one embodiment of the invention, the compound of the formula | is administered in
combination with opioid antagonists as described, for example, in WO2005107806 or
W02004094429.

In one embodiment of the invention, the compound of the formdla | is administered in
combination with neutral endopeptidase inhibitors as described, for example, in
W0200202513, W02002/06492, WO 2002040008, WO2002040022 or
WQ02002047670.

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
w02002047670.

In one embodiment of the invention, the compound of the formula t is administered in
combination with sodium/hydrogen exchange inhibitors as described, for example, in
WO02003032694.

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 WO2005090336.



10

20

25

WO 2007/039177 ‘ PCT/EP2006/009303
62

In one embodiment of the invention, the compound of the formula | is administéred in
combination with nicotine receptor agonisis as described, for example, in
WO02004094429.

In one embodiment of the invention, the compound of the formula | is administered in
combination with NRls (norepinephrine reuptake inhibitors) as described, for example,
in W02002053140. ' '

In one embodiment of the invention, the compound of the formula 1 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 antithrembotic active ingredients, such as, for example, clopidroge.
It is to be understood that each suitable combination of the i:ompounds according to
the invention with one or more oi 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.
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The activity of the compounds was tested as follows:
Determination of EC50 values of PPAR agonists in the celluiar 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 kidrey) 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
sta'bly 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 binding sites of the yeast transcription factor GAL4 (Accession #
AF264724) were cloned in 5°-upstream of a 68 bp-long minimal MMTV bromoter
(Accession # V01175). The minimal MMTV promoter section contains a CCAAT box
and a TATA element in order to enable efficient transcription by RNA polymerase II.
The cloning and sequencing of the GAL4-MMTYV construct took place in analogy to the
description of Sambrook J. et. al. {Molecular cioning, Cold Spring Harbor Laboratory
Press, 1989). Then the complete PhOt:anS pyralis gene (Accession # M1 5077)vw.as
cloned in 3-downstream of the GAL4-MMTYV element. After sequencing, the luciferase
reporter element consisting of five GAL4 binding sites, MMTV promoter and luciferase
gene was recloned iﬁto a plasmid which conférs 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 (6_5
mg/ml) was used to seleét a suitable stable ceil clone which showed very low basal
expression of the luceriferase gene.

In a second siep, the PPARalpha fusion protein (GR-GAL4-humanPPARalpha-LBD
was introduced into the stable cell clone described. Fer this purpose, initially the cONA
coding for the N-terminal 76 amino acids of the glucocorticoid receptor {Accession #
P04150) was linked o the cDNA section coding for amino acids 1-147 of the yeast
transcription factor GAL4 (Accession # P04386). The cDNA of the ligand-binding
doméin of the human PPARalpha receptor (amino acids S167-Y468; Accession #
S574349) 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 pcDNAS3 (Invitrogen) in order to enable constitutive expression therein by the
cytomegalovirus promoter. This plasmid was linearized with a festrictibn 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 (0.5 mg/ml) and
G418 (0.5 mg/ml).
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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; #SH-30068.03, Hyclone), 0.5 mg/ml zeocin (#R250-01, Invitrogen), 0.5 mg/ml
G418 (#10131-027, Invitrogen), 1% penicillin-streptomycin solution (#15140-122,
Invitrogen) and 2 mM L-glutamine (#25030-024, Invitrogen). The cultivation takes
place in standard cell culture bottles (# 353112, Becton Dickinson} in a cell culture
incubator at 37°C in the presence of 5% CO.. The 80%-confluent celis are washed
once with 15 ml of PBS (#14150-094, Invitrogen), treated with 3 mt of trypsin solution
(#25300-054, Invitrogen) at 37°C for 2 min, taken up in 5 m! of the DMEM described
and counted in a cell counter. After dilution to 500.000 cells/mli, 35,000 cells 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%
CQO, 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 (#41955-039, 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 uyM to

10 pM or between 100 nM and 1 pM.

The medium of the PPARalpha reporter cell line seeded on day 1 is completely
removed by aspiration, and the test substances diluted in medium are immediately
added to the cells. The dilution and addition of the substances is carried out by a robot
(Beckman FX). The final volume of the test substances diluted in medium is 100 pi per
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- 'wsll of a EIE wsH mlcrc-titsr pfate The DMSO cnncsntrst:nn in the assay is less than 0. 1_. R

% viy in order to avoid sytutsmc effects of the solvant. _ _

Each plate wss-shsrgsd with a sﬁtandard FPARalpha agonist, which was likewise |
dituted in 11 diffsrsnt concentrations, in order te demonstrate the'functioning ofths
assay in each individual p—lsls The assay p!atss are incubated in an incubator at’ 3? C
and 5% soz for 24 h. - ' '

Day 3 _
The PPARaIphs rspsrtsr cells treated with the test substances are removead from the
incubator, and the medium is ssplraled off. The cells are.lyzed by pipetting 50 ul of
Bright Glo rssgent {from F’rumsga) into each well of a 96 well mln:romsr plate. After ..
incubation st room tempsraturs in the dark fnr 10 mmutss the mmmtltsr plates are
mezsured in the Iummometer (TnEux from Wallac). The measunng hme fc:-r each well of

a microtiter plate is 1 seq.
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Evaluation

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

effect plots and ECS50 vafues of PPAR agonists are calculated using the XL.Fit

program as specified by the manufacturer {IDBS).

" The FPARéIpha ECE0 values for the compounds of Examples 1 {¢ 89 in this assay are

th the range from 10 nM to >33 pM. Compounds of the invention of the formula |
activate the PPARalpha receptor.

Determination of EC50 véiues of PPAR agonists in the cellular FPARdela assay
Principle

The potency of substances which bind to human PPARdelta and activate it in an
agonistic manner is analyzed using a stably iransfected HEK cell line {HEK= human
embryo kidney) which is referred to here as PPARdelta reporter cell ine. In analogy to
the assay described jor PPARalpha, the PPARdelta reporier cell line also contains fwo
genetic elements, a luciferase rF:pDrtef elermnent (pdefftaM-GAL4-Luc-Zes) and a
PPARdelta fusion protein {GR-GAL4=I1nmanPPAﬁdelm-LBD] which mediates
expression of the luciferase reporter element depending on a PPARdelta ligand. The
stably and constitutively expressed fusion protein GR-GAL4-humanPPARdeilta-LBD
Einds in the cell nucleus of the PPARdelta reporter cell line via the GAL4 protein

- portion to the GAL4 GNA binding motifs 5™-upstream of the luciferase reporer element

which is stably integratéd in the genome of the cali ine. There is cnly little expression
of the luciferase reponter gene in the absence of a PFARdelta ligand if fatty acid-
depleted fetal calf serum {cs-FCS) is used in the assay. PPARdella ligands bind and
activate ithe PPARdelta fusion protein and thereby stimulate expressian of the
luciferase reporter gene. The luciferase which is formed can be detected by means of

chemiuminescence via an appropriate substrate.
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Construction of the PPARdeIta’ 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 PPARaIpha reporter cell
line". In a second step, the PPARdeita fusion protein (GR-GAL4-humanPPARdelta-
LLBD 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) wavs recloned into the plasmid pcDNA3
(Invitrogen) in order to enable constitutive expression by the cy'tomegalovi‘rus
promoter. This piasmid was linearized with a restriction endonuciease and stably
transfected into the previously described cell clone containing the luciferase reporter”
element. The re-sulting PPARdelta reporter cell line which contains a luciferase reporter
element and constltutwely expresses the PPARde'la fusion protein (GR-GAL4- human
PPARdelta-LBD) was isolated by selection with zeocin (0.5 mg/mi) and G418

(0.5 mg/m).

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 agoriist was used as a standard
to control test efficacy.

PPARdelta EC50 values in the range from 0.3 nM to >10 pM were measured for the
PPAR agonists of Examples 1 to 69 described in this apphcatlon Compounds of the
invention of the formula | activate the PPARdelta receptor
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The potency of some of the described examples are indicated in the following table :

Example | PARalpha PPARdelta
EC50 (uM) |ECS50 {uM)

5 1.26 0.23

10 0.53 0.07

" 1.25 0.13

12 0.80 0.01

18a 2.5 0.04

25 0.075 0.0003

31 >33 0.014

37 >33 0.059

39 5.44 0.086

46 4.33 7.39

51 0.335 0.007

61 >33 0.007

B2 >33 0.052

i 0.304 0.011

68 >33 D.130

5 Processes

The compounds of the general formula 1 according to the invention can be obtained as
outiined to the reaction schemes below:
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Process A

RS
Y/
AN

JRS
R4 R1 ol . X
: w

R3 R2 R7 z x

RT
A1 A2 or ’
. Mizuncbu resction conditions . A3 [2a)
(R = OH)

/2 RB v‘é;tmo R8 Reg Re
._Q_‘N + /© bese (R = halido} Jb R
VR U

RS

R

JRS
Y
Y
w
R9
]
H~on
<A

Rz aor Phenyichlorofammate

PENEL MW,

A compound of the general formula A-1 where X is =OH or —S_H and R1, RZ, R3 and
R4 are as defined is either reacted with an halide of genera! formula A-2 where R =

Y |
’ w .
R8 v TR Ry R e
MH,OH, NEt, )@ wx ). phenyiehloroformata, pyridine :
T y 2, DBU. MaCN 3
; : R7 _
At RY '

R1
(<]

R2

R4 R1 H\
A &
—’__>;.._<_<N.—o
RY )

R2

halide and U, V, W)Y, Z, A |R5, R6, R7, R8, R8 and R10 are as defined in the

presence of a base as cesium carbonate or sodium hydride in a sclvent as

dimethylformamide or with an alcohol of general formula A-2 where R=OH and U, V,

W)Y, Z, AR5, R6, R7, R8, R9 and R are as defined under Mitsunobu reaction
conditions (triphenylphoshine, diethylazodicarboxylate for instance) in solvent as

dichloromethane or tetrahydrofuran to give a compound of the general formula A-3. If
X = § in the compound of the general formula A-3 |, the sulfur atom can be oxidized (X
= SO or X = SO2) by methods known in the art, e.g with a oxidizing agent as meta-
chloroperbenzoic acid in an apoiar solvent as dichloromethane. The compound of the
general formula A-3 is reacted with hydroxylamine hydrochioride in the presence of a

base as triethylamine in a solvent as tetrahydsofuran and methanol to obtain a

compound of the general formula A-4.This reaction can be facilitated by heating the
reaction mixture under microwave irradiation. This compound of general formula A4 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

o]
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‘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 - 24, 65-68 were obtained according to process A.

Other compounds can be obtained accordingly or by known processes.

Process B;

This process is used for synthesizing the building blocks B-5, which corresponds to
general formula A-2 of process A, where R=0H, R9and R10=H ,VisNand A, W,
Y, Z, R5, R6, R7 and R8 are as defined above and to general formula D-2 of process
D, where R9and R10=H ,VisNand A, W, Y, Z, R5, R6, R7 and RB are as defined
above and to general formula E-2 of process E, where R and R10=H ,Vis N and A,
W, Y, Z, R5, R6, R7 and R8 are as defined above and B-6, which corresponds to
general formula A-2 of process A, where R=Cland R9and R10=H ,Vis Nand A,
W, Y, Z, R5, R6, R7 and R8 are as defined above.

O S02CRR or CR ) B-3 H
AL R Rs” T w o
R5” “w o

B-1 Ct

R'= methyl or elh)'vl 8-2

Q !
O\ O
R - .

R8 N UAHA o ’g:
= V\( /L W
z N N \

R7 Y~R5 R7 z
B4 B-5

Y—RS R7

C
MsCl R8 U{
/k\ V\(
4 N Y-RS
B-6
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A 3—Oxo-bL|tyric acid methyl- or ethyl ester of general formula B-1 where W,Yand RS,
are as defined above is reacted with sulfuryl chloride or chlorine to a chlorine
substituted compound of general formula B-2. This compound of general formula B-2

is reacted with an amide or thioamide of general formula B-3, where A, Z U, R7 and R8
are as defined to obtain an oxazole or thiazole ester of general formula B-4. The ester
of general formula B-4 is reduced with a reducing agent ,e.g. lithium aluminium '
hydride, to the alcohol of genera! formula B-5. The alcohol of general formula B-3 is
reacted with methanesulfony) chloride in the presence of a base as triethylamine in a
solvent as dichloromethane to obtain the building block of general formula B-6.

Other compounds can be obtained accordingly or by known processes.

Process C:

This process is used for synthesizing the building blocks C-4, which corresponds to-
general formiula A-2 of process A, where R=0H, Vis N, W is CH2 ,R8 and R10 are
H, Zis bond, (C2-C6) alkyl, -CH=CH-, -C=C- and A, Y, R6, R7 and R8 are as defined
and, C-5 which corres'ponds,to general formula A-2 of process A, where R = Cli, V is
N, Wis CHZ ,R9 and R10 are H, Z is bond, (C2-C6) alkyl, -CH=CH-, -C=C-and A, Y,
R6, R7 and R8 are as defined. ‘
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(o]

O o 0\
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R NBS RS A

p 0% s Sl R
@zk R7 z N Br

C-1 c-2

R

O
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\R'
TR
A o~ LiAtH4
Y-R5 77 z N Y—RS

C-3

H
(s}
oo
@\zLN
R7

Y—RS5 -R5

cl
MGl g u4\§‘\
R7® z/]\\N
c-5

C4

The oxazole or thiazole ester of general formula C-1 {(which corresponds to the general
formula B-4 of process B, where Z is is a bond, (C2-C6) alkyl, -CH=CH-or -C=C-, W
isCH2,VisN,Yisabond, RSis Hand U, A, R7 and R8 are as defined), is
brominated by the treatment with N-bromosuccinimide in refluxing tetrachloromethane
in the presence of a radical initiator like AIBN to yield the brominated product of
general formula C-2. In case Z is (C2-C6) alkyl or in case Z is a bond and ring A is an
aliphatic carbocycle or aliphétic heterocycle where R7 and R8 are not bonded to the
same carbon atom and the atom of ring A directly attached to the oxazole or thiazole
moiety is a carbon atom and bears a hydrogen atom, the carbon atom directly attached
to the oxazole or thiazole ring is brominated as well. The brominated product of
general formula C-2 is reacted with a nucleophile Y-R5 where Y is OH or Y is NH(R6)
in a polar solvent like tetrahydrofuran in the presence of a base like DBU to obtain a
compound of general formula C-3. In case the carbon atom directly attached to the
oxazole or thiazole ring of the compound of general formula C-2 was brominated as -
well, this will eliminate under the reaction conditions to yield a double bond. This
double bond can be hydrogenated with hydrogen in the presence of a palladium
catalysator in a polar solvent as ethanol or methanol.
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The ester of general formula C-3 is reduced with a reduding agent e.g. lithium
aluminium hydride, to the alcohol of géneral formula C-4. The alcohol of general
formula C-4 is reacted with methanesulfonyl chloride in thevpresence of a base as
triethylamine in a solvent as dichloromethane to obtain the building block of generai

5 formula C-5. " ‘

Other compound's can be obtained accordingly or by known processes.

Process D
) RS :
Y/RS . . , Y‘
: W
. ‘ N RS R9
. R1 _ vO R10 - R1 ‘
B R8 R9 : @ { B
_ Y R10 PN
SASTITY < SN T o W o G
= P~ S - ) =
7 z v . OH . 7 ' .
. R3 R2 R7 D-3 R3 R2
D-1 D-2

R85

Y

\

W ’ .

R8 v e R10 - R ' :
1. phenyichloroformate, pyridine
B NH pheny! . pY
NH,OH, NEL, /‘\O 7 N 2. DBU, MeCN .
Z u o)
_— R7 — ﬁ"DH
D4 R3 R2

or Phenylchloroformate
iPENEL MW,

_R5
Y
o ;
' RS
A B N
\Q\z)\u o 7 N \ Y
R7 . = N-O
D-§ R3 R2
10

A compound of general formula D-2 where R5, R7, R8, R9, R10, A, U, V, W, Yand Z

are as defined above is reacted with a fluoro-nitrile of general formula D-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
15  D-3. As described in process A, compound.D-3 is treated with hydroxylamine
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hydrochleoride in the presence of a base such as triethylamine in a solvent as
tetrahydrofuran and methanol to obtain a compound of general formuia D-4. This
reaction can be facilitated by heating the reaction mixture under microwave irradiation.
Compound D-4 is converted to the product of general formula B-5 by reaction with
phenylchloroformate 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 resulting intermediate and treating it with a
base as 1,8-diazabicyclo[5.4.0Jundec-7-ene in a solvent as acetonitrile.

Examples 25 - 29, 47-64 were obtained according to process D.

Process E

R3

RS
v W
N RS
R1 Ra v, R10 R1
B B R8 2 /L() B
R10
& D ) 10 NaH, OMF g 7 Ny
= N + z/\u OH _—m R7? —
R2 Ry E-3 R3  R2
X E-2

RS
Y
\
Re V_CJ;’/R,D R1 o
— 1. phenyken toernate, pyriding
NH,OH, NEL, \@Z *CB s\ 2. DBU, MeCN
R7 = ~on
E4 R3 R2

or Phenyichioroformale
IPLNEL MW,

DA ﬂ*

A compound of general formula E-2 where R5, R7, R8, RS, R10,A, U, V, W, Y and Z
are as defined above is reacted with a benzylic bromide of general formula E-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
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E- 3‘ As described in process A, ci:rhpdu'nd'E Jis treatéd'With hydroxylamine

hydrochiorlde in the presenne ofa base such as tnethylamme in a solvent as.
tetrahydrofuran and methanol to abtain a compound of general fc:rrnula E-4. This

reaction can be facilitated by heating the reaction rmxture under microwave wradnatloi'i'

- Compound E-4 is converted to the prc-duct of general f-::lrmula E 5 by reactnon with -
‘ .phenylchlnmfnrmate in the presence uf a hase as pyndlne ar dusnpmpylethylamme

followed oy heatmg the reaction mixture under mhcmwave |rrad|at|on to allow

cychzanon or alternatively isolating the resulting intemediate. and traatmg it with &

base as 1,8-diazabicyclof5.4.0lundec-7-ene in a solvent as acetoniirile.

Examp!és 30 - 43 were obtained acénr;ling to process E.

Prccoess F:

This process. is used for s:.-nthesmng the nu:!dtng blocks F- 3 which cﬁrresponds tc-
general form.j.afi. Zofprocess!-\ where R = DH Ri0 = H ‘u"rsN andﬁ W, Y, Z, R2,

- - R§, R7,. Rg and RE! are as defined abr.we and to general fmmula D 2 of process [,

.20

 where F{1ﬂ H ‘u':s N and A, W, Y £, R5 RB, R7, R8 and R9 are ags defined above

and to genera_l formula E-2 of process E, where Ri0= =H.V is N and'A, W, Y, Z, RS,
R8, R7, R8 and RQ are as deﬂned above.

" Ma02, DCM.

Ra.:. /L{ ’ Ji{

Y"-RS ' Y"-FiS

RE

]
F-2 A Y
— — RV 7 N Y~R5

F-3
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A compound of general formula B-5 (derived from process B} is treated with an

oxidizing agent as manganese dioxide in an apolar solvent as dichloromethane to
obtain an aldehyde of general formula F-1 where W, 1), Z A, R5, R7 and R§ are as
defined. The aldehyde of general formula F-1 is reacted with a Grignard reagent of
general formula F-2, where R9 is as defined to obtain an secondary alcohol of generai
formula F-3.

Other compounds can be obtained accordingly of by known processes.
Process G&: -

This pracess is used for synthesizing the building blocks G-3, which coresponds to
general formuia A-2 of process A, where R =0H, R8is -CF2R™, R10=H . Vis Nand
AW, Y, Z, R5, R6, R7 and R3 are as defined above and to general formula D-2 of
process O, where R91s —-CF2ZR'", R10=H VisNand A, W, Y, Z, R5, R6, R7 and R8
are as defined above and to general formuta E-2 of process E, where R9 is -CF2R™,
Ri0=H,VisNand A W, Y, Z, R5 R6, R7 and R8 are as defined above.

o ,
{ R-CF2-5iMe3, TBAF
R3 G-1
I PAY @A
R7” @ W Y—RS ¥~rs
¥

R-CF2-Br, 1In
G-2

Fe1

A cormpound of general formula F-1 (derived fram process F} is treated with a
diflugrctrimethylsilyl reagent of general formula G-1 in a polar solvent as
tetrahydrofuran with catalytic amounts of a fluaride ion source as KF or tetrabutyl
ammenium flucride or alteratively with a bromodifluoromethy! reagent of generai
formula G-2 in the presence of indium in a polar solvent as tetrahydrofuran in an
ultrasonic bath to obtain to obtain an secondary alcohol of general formuia G-3,
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Other compoﬁnds can be obtained accordingly or by knoy)vn‘ processes.

Process H:

This pfocess is used for synthesizing the building blocks H-3, which corresponds to
general formuia E-1 of process E. ' '
B - CuCN B . NBS, AIBN gr B
— DMF — N ccK == N
R3 R2 R3 R2 N R3 R2

H-1 H-2 H3 A4

Bromo-4-m'ethyl-benzene of general formula H-1, where B, R1, R2 , R3 and R4 are as

defined above is reacted with copper cyanide in a polar solvent as dimethylformamide »

at elevated temperature to obtain the 4-methyl-benzonitrile of of general formula H-2.
The 4-methyl-benzonitrile of of general formuia H-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 icrmula H-3.

Process |:

This process is used for synthesizing the compounds of general formuta
I-7.

$4
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LIAIHJTHF
U i MnC,. DCM
s > S i
Q" N Y—R5 NaBH/EICHH,0 Y‘R5
Q = Halogen 2
R’ = Me, EI
11
R9-MgBs Ro H
1
Ji J >
\N \
Y—Rs Q Y—RS5
3 15
H
R9 OH
U
\ - )>:<<
A7 s i/
“RS
L5 Y-—Rs
orl-2whon R8 = H -6 Rz -7
NH,0OH, NEL, 1. phenyichloroformate, pyriding
2. DBU, MeCN
N—OH
wR3 R :
Y*RS
-8
M= H, Ayt
H
H B, N
o—m
Ro 10 ! \N_.o
Y PdL, Y \ R3
s 3 W R3 Rz R8 %
Y-Rs
N NYgs’
. kS =11
R7

A compound of general formula I-1, where Q=Halogen, R'= CH3 or CH2CH3 and U,
W, Y, RS are as defined above is converted to 1-2 using a reducing agent as for
example LiAlH; in a solvent as THF or with NaBH, in a solvent as ethanol/water. The
aicohol of general formula I-2 can be oxidized in aldehyde of general formula I-3 by
tretament with an oxidizing agent as manganese dioxide in an apolar solvent as

dichloromethane. The aldehyde of general formula 1-3 is reacted with a Grignard

(4
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reagent of general fr::rrnuia 14, where Xis Clor Br and REI is as dei‘ ned above (nxcept
H), fo obtain a secondary alcohol of general formuta I-5. The building block 1-5 {or 1- 2

when R9 = H) is reacted wilh methanesuifnnyi chloride in the presence of a base as
'lne'ihylamina in a sclvent as dlchlommethane to obtain the building block of general

forrnula 1-6. A cumpﬂund of the general fom'.uia A 1 where X is ~QH or -SH and R1,

R2, R3 and R4 ‘are’as defined is reacted with a ccmpnund of genera! formula 16 in the

preserce ot a base as cesium carbonate or sodium hydride in a sclvent as
dimethytformamide to give a compc:—und of the general farmula 1-7. F X = Sin the
compound of the general formula |-7 | the sulfur atoﬁ can be oxidized (X = 50 arX =
SD?_} by methods known in the art, e.g with a oxidizing agent as: meta-

chloroperbenzoic amd in an apolar solyent asg dichiaramethane The cnmpound of tha

" general forrnula I-7 is reacted with hydroxylamlne hydmchlande in the presence of a -

hase as triethylamme in a solvent as te-trahydmfuran and meihancl ta oblain a .
compaund of the general formula |- 8 A compound of thﬂ general formula E-B ]

converted to the product ¢f general fon‘nula 1-8 by reacllcan with phenyichiomfomﬂate in

the presence of a base as p‘,«l‘]dlnE and treating this inlermediate with a base as 1,8- o

' dlazabIC}FleD 4. D}undec—?-ene in a soiuert as acetonitrile. A compound of general -

formula -9 is converiecl toa compnund of the general formula 1-11 by reactmg wlth a
bmr-::-m-:: acid or a boronic ester of generai fc:rmula I-10, where M1 & M2 can be _
mdependently hydrogen of alky! {in the case of alkyl, M1;'M2 can form a ring systEm}

_and A, R7 and R& are as deﬁned above, using a catalytic amount of a transition metal -

as for examp!e palladium and a ligand as for exampie tnphenylphosphme inthe
presence of A base as for example Cs:005 in a solvent as for example DMF.fwater

' Compound 44 - 48 were oblained acording this process |, -

Process J:

M gy == Wé{w

J-1

S5
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A compound of general formula J-1 where R1=F and B, R2, R3, R5, R7, R8, U, V X,
W, Y and £ are as defined above is reacted with a nucleophile, such as sodium
methylate, or an alcohol in presence of a base such as polassium tert-butoxide under

microwave irradiation to obtain a compound of general formula J-2.

_ Example 69 was obtained according 10 process J.

Process K;

This process is used for synthesizing the building blocks K-6, K-7, K-9 and K-13, which
carresponds to general formula A-2 of process A, where R = OH, general formula D-2 .
of process D and general formula E-2 of process E, wherg Y = N, W = CH2 or C{Q),

R10=H, A, Z, U, RS, R7 and R8 are as defined above and R9 = H or anotner

substituent as defined above.
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S :
rr N z N R8 U\ P
8r 0" .2 H. @ PN NaCH
.
R7 R

0o
K-1
R’= methyl or ethyl

@ J:&%’

@A\{%

ROCHO
_ RO
OH :
NS
>
R7 = N N-ms . N‘-Rs
R6
K6 K7
RSMgX
Rs® U ' NaBH
- ),_( e /L
RY N Ners  omrF N-rs
R6’
K-8
{{ DIBALH &
N'-RS N“RS

Methyl- or ethyl bromo pyruvate of formuta K-1 is reacted with an amide or thioamide
of general formula K-2 where A, Z, U, R7 and R8 are as defined above to give an
oxazole or thiazole ester of general formula K-3. The ester of general formula K-3 is
saponified, with sodium hydroxide. for instance, to the carboxylic acid of general
formula K-4 then coupled with an amine of general formula RSRE6NH where RS and R6
are as defined above under reaction conditions known by the pefson skilled in the art
to yield the amide of general formula K-5. Alternatively, the amide of general formula
K-5 can be directly obtained from the ester of general formula K-3 by treatment with an
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amine of general formula RSR6NH in presence of trimethylaluminium in refluxing
toluene. Compound of general formula K-5 is reacted with a strong base such as
lithium diisopropyl amide (LDA) followed by an aldehyde of general formula R9CHO
where R9 is as defined above to obtain secondary alcohol of general formula K-6.
Alternatively, the compound of general formula K-5 is reacted with a strong base such
as lithium diisopropyl amide (LDA) followed by dimethylformamide (DMF) to provide
the aldehyde of general formula K-8 which is be derived to secondary alcohol of
general formula K-6 by treatment with a Grignard reagent of general formula R9MgX
where X is Cl or Br and R9 is as defined above. The amide of general formula K-6 is
reduced to the amine of general formula K-7 with a reducing agent such as diisobutyl
aluminium hydride (DIBAL-H).

The aldehyde of general formula K-8 can be reduced to the primary alcoho! of general
formula K-9 with a mild reducing agent such sodium borohydride. The amide of
general formula K-9 is then reduced to the amine of general formula K-10 with a
stronger reducing agent such as diisobutyl aluminium hydride (DIBAL-H).

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
{C0-C2)alkylene-(C3-C6)cycloalkyl wherein alkyl and alkylene are unsubstituted 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
R3 R2 R3 R2 R3 R2
L1 L2 L3
The aryl methyl ether of general 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 sulfonate in a polar solvent like dimethylformamide in the presence of a

base like potassium carbonate to obtain a compound of general formuia L-3. When
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methyl chlorodiflucroracetate is used as éiectrophile 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 obtained accordingly or by known processes.

List of abbreviation:

Ac acetyl
AIBN 2‘,2'-Azobis(z-methylpropionitrile)
Bn : benzyl
iBu isobutyl '
tBu - | tert-Buty!
Buli n-butylithium
Bz benzbyl
Cy cyclohexyl '
DBU 1,8-Diazabicyclo[5.4.0lundec-7-ene
DCI Direct chemical ionization (MS)
DCM .| dichloromethane
DMAP - N,N-dimethylaminopyriﬁine
DMF N,N-dimethylformamide
DMSO dimethylsulfoxide
EE ethyl acetate
eq equivalents
ESI electrospray-lonisation (MS)
| FG Leaving group
Hal halogen
HPLC High performance liquid chromatography
LC-MS liquid chromatography coupled with mass-spectroscopy
Me methyl -
MS méss-spectroscopy
MsClI Methansulfonylchloride -
NBS " | N-Bromosuccinimide )
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NMR Nuclear magnetic resonance
p para -
Pd/C palladium on carbon
iPr isopropyl
nPr n-propyl
Rf retention factor (TLC)
tert Tertiary
TBAF Tetrabutyl ammonium fluoride
TFA Trifluoroacetic acid
TLC Thin layer chromatography

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

processes.

The experimental procedures for preparing the examples mentioned above are

described bejow:

Building block synthesis according to process B:

5-Chloromethyl-4-methyl-2-(1 -methyl-cyclohexyl)-oxazo!e

1, sOCi2
: I ﬁ 2. NH3
OH
. 5
LiAlH4 C’/LO ooy MO d/\o -,
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1 -Melhyl—cyciohexénécarboxylic acid amide

Q 1. S0CI2 0

2. NH3
OH S— NH,

250g 1-Methyl—qyc!ohexaneca_rb_oxylic acid w'as refluxed in 200 mi thiqnylchloride for

three hours. The cooled reaction mixture was evaporeted in vacuo. The residue was

dissolved in 200 mi telrah'ydrofuran and added dropwise to 300 mi of an ice cooled
33% ammonia solution. After completion of the addition the mixture was evaporated in
vacuo, the residue dissolved in 200 m! water and extracted five times with portions of
200 ml of ethyl acetate. The combined organic layers were dried over MgS0O4 and the

" solvent removed under reduced pressure to provide 25.0g 1-Methyl-

cyclohexanecarboxylid acid amide as an oil.
C8H135NO (141.21), MS(ESI): 142.2 (M+H+).

4-Methyl-2-(1-methyl-cyclohexyl)-oxazole-5-carboxylic acid ethyl ester

o] O

Q : /u\(u\o'/\.\ | 7 (\; \ 0

NH, .

25.0g 1-Methyl-cyclohexanecarboxylic acid amide was suspended in 40 ml ethanol
and warmed to 50°C. At this temperature 29.0 ml Ethyl 2-chloroacetoacetate were
added and the reaction mixture heated under reflux overnight. The cooled reaction
mixture was evaporated under reduced pressure and the resulting residue was
purified by chromatography with the eluent petroleum ether : éthyl acetate=4:1to
obtain 21.0 g 4-Methyl-2-(1-methyl-cyclohexyl)-oxazole-5-carboxylic acid ethyl ester as
an oil which solidifies upon standing.

C14H21NO3 (251.33), MS(ESI); 252.2 (M+H+).

\V'g
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[4-Methyl-2-(1-methyl-cyclohexyl)-oxazol-5-yl]-methanol
e o
LiAlH4
OVLO ¢ j

0.30 g Lithium aluminium hydride was dissolved in 10 ml dry tetrahydrofuran. 2.0 g 4-

Methyl-2-(1-methyl-cyclohexyl}-oxazole-5-carboxylic acid ethyl ester, dissolved in 20
ml tetrahydrofuran, weré added. The reaction mixture was stirred at room temperature
over a period of one hour, then 50 ml ethyl acetate and 50 ml saturated ammonium
chloride solution were added to the ice cooled mixture. The reaction mixture was
extracted five times with portions of 60 ml of ethyl acetate. The combined organic
layers were dried over MgS04 and the solvent removed under reduced pressure to
provide 1.54 g [4-Methyl-2-(1-methyl-cyclohexyl)-oxazol-5-yl}-methanol as an oil.
C12H19NO2 (209.29), MS(ESI): 210.2 (M+H+).

5-Chloromethyl-4-methyl-2-(1-methyl-cyclohexyl)-oxazole

dLO o h MsCl O)\O o

1.54 g [4-Methyl-2-(1-methyl-cyclohexyl)-oxazol-5-yl}-methanol were dissolved in 10
mi dichloromethane, 1.53 mt triethylamine and 0.68 ml methanesuifonyl chloride were
added. The reaction mixture was stirred at room temperature overnight. Then 40 ml of
dichloromethane were added and the reaction mixture washed with 50 mi water and 50
ml brine. The organic layer was dried over MgS0O4 and the solvent removed under
reduced pressure. This provided 1.68 g 5-Chloromethyl-4-methyl-2-(1-methyl-
cyclohexyl)-oxazole as an oil.

C12H18CINO (227.74), MS(ESI): 228.2 (M+H"), Rf(n-heptane : ethyl acetate = 1:1) =
0.73.
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© 5-Chloromathyl-2-cyclohexyl-4-methyl-oxazole

 Acgording to the method described for 5-Chlofomethyl-4- methyi-2-{f-methyl-

cyclohexyly-oxazole, 5- Chlorumethyl 2«cyclohexyl-4 rmethyl- oxazole was ubi.amed from _'
commerciaily available cyclehexanecarbuxamlde and Ethyl zrchl}c:-macetﬂac‘,etale '
C11H18CING (213.?1}, MS(ESIY: 214:1 (M+H"), Rf{n- heptane ethyl acetale =11)=
0.64. ' '

- 5.Chloromethyi-4-methyl-2-{ cisftrans-1 A-trifluoromethyi-cyclohexyl)-oxazole

FE

Accurdmg to the method described for 5- Chlc:-mmethyl-ll—methyl 2-(1 —methyl-
cyclohexyl}-oxazole, a mixture of cis and trans 5-Chioromeathyl-4- methyl~2 {4- _
triﬂucramethyl—cyclahexyi}-oxézme WSS c:-bt_ai‘ned from commercially available cisftrans- _
4- {TriﬂUnmmethyl}cyCldhexénEcafbdkylic acid and Ethg,'l'z -chlorpacetoacetate.

C12H15C.IF3NO ;‘231 ?‘i) MS{ES!} 282.1 (M+H } Rf{n hepl:ane ethyiacetate = 1 1}
=084 '

5-Chiorometiy!l-2-( trané-’l A-methoxy-cyciohexyl-4-methyl-oxazole

R

C ci
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Amrd}ngj to the method described for 5-Chloromethyl-4-methyl-2-(1-methyl-
' cycluhexﬁ)—nxazole, 5-Chlaromethyl-2-{ trans-1,4-methoxy-cyclohexyl)-4-methyl-

~ oxazole was obtained from cornmercially available 4-Methoxycyclohexanecarboxylic

acid and Ethyl Z-chloroacetoacetate.

" C12H1BCINO2 (245.74), MS{ES!) 244.1 (M+H'), Rifn-heptane : ethyl acetate = 1:1) =

0.31.

5-Chloromethyl-2-cyclohexyl-4-mathyl-thiazole

O/dj O/dﬁ

Gyclﬂhexanecar bothioic acid amide

Sal N

25049 Cyclohexanecarbuxamide weare dissolved in 200 mi toluene, B.74 g phosphons
pentasuliide were added, followed by the addition of 33.0 g sodium bicarbonate. The
reaction mixture was warmed to 115°C and stimed overnight. The reaction mixture was
filtered over a celite pad, washed x»;.*ith dichloromethane. The filtrate evaporated under
reduced pressure. The residue was dissolved in 250 ml dichloromethane abnd the
organic layer was washed three times with 100 m! waler and twice with 100 mi biine.
The aqueous layer was extracted five times with 100 mi dichloromethane. The
cembined urganic layers were dried over Mg504 and the solvent remaved under
reduced pressure. The resulting residue was purified by chromaftography with the
eluent dichloromethane : ethy! acetate = 1:1 to obtain 7.82 g Cyclohexanecarbothioic
acid amide as a yellow solid.
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C7H13NS (143.25), MS(ESI): 144.2 (M+H+).

5—ChIoromethyi-2-cyclohexyI-4-melhyl-thiazo|e

TN

S Ci

According to the method described for 5-Chloromethyl-4-methyl-2-(1-methyl-
cyclohexyl)-oxazole, 5-Chloromethyl-2-cyclohexyl-4-methyl-thiazole was obtained from
Cyclohexanecarbothioic acid amide and Ethyl 2-chloroacetoacetate.

C11H1B6CINS (229.77), MS(ESI): 230.1 (M+H"), Rf(n-hepiane : ethyl acetate = 1:1)=_
0.74. '

4-(5-Chloromethyl-4-methyl-thiazol-2-yl}-piperidine-1-carboxylic acid tert-butyl ester

NN
S cl
0

Y

>r°

According to the method descnbed for 5-Chloromethyl-4-methyl-2-(1-methyl-
cyclohexyl)-oxazole, 4-(5-Chioromethyl-4-methyl-thiazol-2-yl)-piperidine-1-carboxylic
acid tert-butyl esler was obtained from commercially available 4-Thiocarbamoyi-

piperidine-1-carboxylic acid tert-butyl ester and Ethy! 2-chloroacetcacetate.
C15H23CIN202S (330.88), MS(ESI): 331.1 (M+H").



10

15

WO 2007/039177 PCT/EP2006/009303
105

1-Phenyl-piperidine-4-carboxylic acid amide

NH,
NO,
i o '\ c.-
60°C .
P
HO, 0,

'~

1

1.
o Q

-0
N

6 °m,|\.a- e A
5 Fog, = Ao

4-Carbamoyl-1-(2,4-dinitro-phenyl)-pyridinium hydrochloride

1 HH,
NO, -
+] = [+
60°C N
¢F : @l . *@‘?C
/
NO, o, . -0
!

e
l_
[+

A mixture of 113.4 g 1-chloro-2 4-dinitrobenzene and 57.0 g Isonicotinamide were
stirred at 105 °C for one hour and thirty minutes. The cooled reaction mixture was
diluted by the addition of 300 ml methanol. The suspension was warmed and filtered.
The unsoluble residue was washed with methanol, collected and dried in vacuo to
obtain 89.4 g 4-Carbamoyl-1-(2 4-dinitro-phenyl)-pyridinium as hydrochloride sait as
white solid.

C12H9N405 . Ci (324.68).

4-Carbamoyl-1-phenyl-pyridinium hydrochloride
N

N o]
AN, B A
/ND /N.Cl
OL“. T-c° MeOH O
i -

[+

A suspension of 30.0 g 4-Carbamoyl-1-(2,4-dinitro-phenyl)-pyridinium hydrochloride
and 22.4 g aniline in 600 ml methanol was stirred at room temperature for four days.
The suspension was warmed to 55°C and stirred at this temperature for one hour. The
resulting solution was cooled and the sotvent removed in vacuo. The resulting residue

was suspended in 300 ml propan-2-one and stirred at room temperature. The
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unsoluble residue was filtered and dried in vacuo to obtain 27.3 g 4-Carbamoyl-1- -
phenyl-pyridinium hydrochloride.
C12H11N20. ClI (234.69), MS(ESI): 199.1 (M+H").

1-Phenyl-piperidine-4-carboxylic acid amide
NH, . NH,

I Do e )\O

2.0 g palladium on cHarcoaI (10%) were added to a solution of 22.7 g 4-Carbamoyl-1-
phenyl-pyridinium hydrochloride in 500 ml ethanol EtOH. The reaction mixture was
stirred at room temperature under an atmosphere of hydrogen at 3 bar for one hour.

The catalyst was filtered off tthrough a pad of celite and washed with ethanol. The °

filtrate was evaporated in vacuo. The resulting residue was purified by flash

chromatography on silica gel with the eluent ethyl acetate: methanol = 9:1 => 4:1to .

obtain 6.9 g 1-Phenyl-piperidine-4-carboxylic acid amide as a sclid.
C12H18N20 (204.27), MS(ESI): 205.0 (M+H").

4-(5-Chloromethyl-4-methyi-thiazol-2-yl)-1 -phenyl-piperidine

Cl

According to the method described for 5-Chloromethy!-4-methyl-2-(1-methyl-
cyclohexyl)-oxazole, 4-(5-Chloromethyl-4-methyl-thiazol-2-yl)-1-phenyl-piperidine was
obtained from 1-Phenyl-piperidine-4-carboxylic acid amide and Ethyl 2-
chloroacetoacetate.

C16H19CIN2S (306.86), MS(ESI): 307.0 (M+H+).

&/
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5-Chloromethyl-2-(4,4-difluoro-cyclohexyl)-4-methoxymethyi-thiazole

\M soce ]
_0 - EE— A0 o~

(]

o [0}
1. SOCI2 P255
2. NH3 —_—
‘O)\OH NH, . NH,
¢ F
F
F

F

/ / 0/
o
w’\éj*{o LiAtH4 ?’\Q MsC} I’SQ\
s a
o ( £ ¢

2-Chloro-4-methoxy-3-oxo-butyric acid methyl ester

0 0 SO2CI12 Q 0
o

5 C

46.0 g Methyl 4-methoxyacetoacetate were dissolved in 500 ml dichloromethane, 28.1

ml Sulfuryl chloride were added in one portion. The reaction mixture was stirred

overnight at room temperature. The solvent was removed under reduced pressure, the

resulting residue was dissolved in 300 ml ethyl acetate and washed with 100 ml water

10  and 100 ml brine. The organic layer was dried over MgS0O4 and the solvent removed

under reduced pressure. The resulting residue was purified by chromatography on

silica gel with the eluent n-heptane:ethyl acetate = 5:1 => 2:1 to obtain 45.0g 2-

Chloro-4-methoxy-3-oxo-butyric acid methyl ester as a yellow oil.

C6HICIO4 (180.59), MS(ESI): 181.2 (M+H+), Ri(n-heptane : ethy! acetate = 2:1) =

15 0.31



10

15

WO 2007/039177 PCT/EP2006/009303
108

4,4-Diﬂuoro-cyclphexanecarbothioicv'a'cid amide
'S

NH,

F

According to the method described for 1-Methyl-cyclohexanecarboxylic acid amide and
Cyclohexariecarbothioic acid amide 4,A—Diﬂuoro-cyclohexanecérbothioic acid amide
was obtained from commercially available 4.4-Diﬂuoro—cy¢|ohexanecarboxylic‘ acid.
C7H11F2NS (179.23), MS(ESI): 180.1. (M+H").

2-(4,4-Difluoro—cyclohexyi)—4-rhethoxymethyl—thiazole-s-carboxylic acid methyl ester

mest
: 5]
| ) '\?’\Q(O |
F /
Fy
F

7.0 g 4,4-Difluoro-cyclohexanecarbothioic acid amide and 8.46 g 2-Chioro-4-methoxy-

m

3-oxo-butyric acid methyl ester were dissolved in 70 mi ethanot and heated under
reflux overnight. The cooled reaction mixture was evaporated ﬁnder reduced pressure
and the resulting residue was purified by silica chromatogréphy with the eluent n-
heptane:ethyl acetate = 4:1 => 2:1 to obtain 4.0 g 2-(4,4-Difluoro-cyclohexyl)-4-
methoxymethyl-thiazole-5-carboxylic acid methyl ester as an oil.

C13H17F2NO3S (305.35), MS(ESI): 306.2 (M+H+), ), Rf{n-heptane : ethyl acetate =
4:1) = 0.14. :
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5-Chloromethyl-2-(4 4-difluoro-cyclohexyl)-4-methoxymethyi-thiazole

/
ol

Cl

F
F

According to the method described for 5-Chloromethyl-4-methyl-2-(1-methyl-
cyclohexyl)-oxazole, 5-Chloromethyl-2-(4,4-difluoro-cyclohexyl)-4-methoxymethyl-

5 thiazole was obtained from 2-(4,4-Difluoro-cyclohexyl)-4-methoxymethyl-thiazole-5-
carboxylic acid methyl ester.
C12H16CIF2NOS (295.78), MS(ESI): 286.2 (M+H+), Rf(n-heptane : ethyl acetate = .
1:1) = 0.60.

10  5-Chloromethyl-2-(2-cyclohexyl-ethyl}-4-methoxymethyi-thiazole

/
0

Cl

According to the method described for 5-Chioromethyl-4-methyl-2-(1-methyl-

cyclohexyl)-oxazole and 5-Chloromethyl-2-(4,4-difluoro-cyclohexyl)-4-methoxymethyl-

thiazole , 5-Chloromethyl-2-(2-cyclohexyl-ethyl)-4-methoxymethyl-thiazole was .

15 obtained from 2-Chloro-4-methoxy-3-oxo-butyric acid methyl ester and 3-Cyclohexyi-
propionic acid.

C14H22CINOS (287.85),MS(ESI): 288.0 (M+H+).
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.5—Chlorome‘;thyl-2-cycloheptyl-4-methoxymethyl-t_hiazole

/
o

According to the methed described for_5-Chloromethyl-4—méthyl-2-(1-methyl-
cyclohexyl)-oxazole and 5-Chloromethyl-2-(4,4-difluoro-cyclohexyl)-4-methoxymethyl-
thiazole , 5-Chloromethyl-2-cycloheptyl-4-methoxymethyl-thiazole was obtained from
2-Chloro-4-methoxy-3-oxo-butyric acid methyl ester and Cycloheptanecarboxylic acid.
C13H2()CINOS (273.83),MS(ESI): 274. 0 (M+H+), Rf(n- heplane ethyl acetate = 1:1) =
0.71.

5-Chloromethyl-2-[ trans-1,4-(4-chloro-phenyl)-cyclohexyl}-4-methoxymethyl-thiazole

/
o

Cr : ‘

According to the method described for 5- -Chloromethyl-4-methyl-2-(1-methyl-
cyclohexyl)-oxazole and 5- Chloromethyl-z (4,4-difluoro-cycliohexyl)-4- methoxymethyl-
thiazole , 5-Chloromethyl-2-[ trans-1,4-(4-chloro-phenyl)-cyclohexyl]-4-methoxymethyl-
thiazole was obtained from 2-Chloro-4-methoxy-3-oxo-butyric acid methyl ester and
4-(4-Chloro-phenyl)-cyclohexanecarboxylic acid.

C18H21CI2NOS (370.34),MS(ESI): 370.0 (M+H+), Rf(n-heptane : ethyl acetate = 1:1)
= 0.68.
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5-Chloromethyl-2-cyclopentyl-4-methoxymethyl-oxazole

/
0

NN
O cl

According to the method described for 5-Chloromethyl-4-methyl-2-(1-methyl-
cyclohexyl)-oxazole and 5-Chloromethyl-2-(4,4-diftucro-cyclohexyl)-4-methoxymethyl-
thiazole , 5-Chloromethyl-2-cyclopentyl-4-methoxymethyl-oxazole was obtained from
2-Chloro-4-methoxy-3-oxo-butyric acid methyl ester and Cyclopentanecarboxylic acid.
C11H16CINO2 (229.71), MS(ESI): 230.1 (M+H+). '

4-Methoxymethyl-2-(6-trifluoromethyl-pyridin-3-yl)-thiazole-5-carboxylic acid methy!

ester
/
O
Ny’
| AN S 0
F = /
N
F

10.5 g 6-Trifluoromethyl-thionicotinamide (derived from 6-Trifluoromethyl-nicotinic acid
according to the method described for 5-Chloromethyl-4-methyl-2-(1-methyl-
cyclohexyl)-oxazole and 5-Chloromethyl-2-(4,4-difluoro-cyclohexyl)-4-methoxymethyl-
thiazole ) and 10.0 g 2-Chloro-4-methoxy-3-oxo-butyric acid methyl ester were
dissolved in 100 ml ethanc! and heated under reflux overnight. The cooled reaction
mixture was evaporated under reduced pressure and the resulting residue was

purified by RP-HPLC to obtain 1.9 g 4-Methoxymethyi-2-(6-trifluoromethyl-pyridin-3-yl)-
thiazole-5-carboxylic acid methyl ester.

C13H11F3N203S (332.30), MS(ESI): 333.0 (M+H+).
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5-(5-ChIororhe'thyI-4-methoxyméthyl-thiazol—2—yl)-2-triﬂuororhethyl-pyridine

/.
0
A
F ~
N
F

According to the method described for 5-Chloromethyl-4-methyl-2-(1-methyil-

~ cyclohexyl)-oxazote and , 5-(5-Chloromethyl-4-methoxymethyl-thiazol-2-yl)-2-

trifluoromethyl-pyridine was obtained from 4-Methoxymethyl-2-(6-trifluoromethyl-
pyridin-3-yl)-thiazole-5-carboxylic acid methyl ester. '
C12H10CIF3N20S (322.74) MS(ESI): 322.9 (M+H+).

[4-Methyl-2-(6-trifluoromethyl-pyridin-3-yl)-thiazol-5-yl}-methanol

According to the method descrii)ed for [4-Methyl-2-(1-methyl-cyclohexyl})-oxazol-5-yl]-
methanol, {4-Methyl-2-(6-trifluoromethyl-pyridin-3-yl)-thiazol-5-yl]-methanol was |
obtained from 6-Triﬂuoromethyl-thionicotinamide (derived from 6-
(Trifluormethylnicotinamide according to the method described for and
Cyclohexanecarbothioic acid amide) and Ethyl 2-chloroacetoacetate.

C11HIF3N20S (274.27), MS(ESI): 275.1 (M+H").
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[4-(3-Benzyloxy-propyl)-2-(6-trifluoromethyl-pyridin-3-yl)-thiazol-5-yl]-methanol

N e o
\/@ o NaH, n-Bull ()
a0 # * k 0W o

sozce o o YCV* ' F: aw o@

¥

LA F’ N~ o
— . AN
(8]
8-Benzyloxy-3-oxo-hexanoic acid ethyl ester

(o]
\D /u\i Net, n-Buti OY\H/\/\O
Br/"\/o + i - 0j o]

To a stirred suspension of 2.44 g sodium hydride (55% in oil) in 80 m! tetrahydrofuran
were added 7.0 mi ethyl acetoacetate dissolved in 25 mi tetrahydrofuran at -40°C. The
resulting mixture was stirred at —20°C for thirty minutes. The reaction mixture became
clear. Then 22.0 ml n-butyllithium (2.5 M in n-heptane) were added and the reaction
mixture was stirred at 0°C for fifteen minutes. Then 7.3 ml benzyl 2-bromoethylether,
dissolved in 25 ml tetrahydrofuran, were added. The reaction mixture was stirred at
0°C for two hours and then at room temperature overnight.

200 ml saturated NH4CI solution was added and the mixture extracted three times with
portions of 150 ml ethyl acetate. The combined organic layers were washed with
water, dried over MgSO4 and then the solvent was evaporated in vacuo to obtain 13.9
g of crude 6-Benzyloxy-3-oxo-hexanoic acid ethyl ester as a yellow oil.. This material
was used in the next step without purification.

C15H2004 (264.32), Rf(n-heptane : ethyl acetate = 4:1) = 0.23.
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6-Benzyloxy-2-chloro-3-oxo-hexanoic acid ethyl ester

stirred solution of 13.9 g of crude 8-Benzyloxy-3-oxo-hexanoic acid ethyl ester in 50 ml

dichloromethane were added dropwise 4.3 ml sulfuryl chloride. The reaction mixture
was stirred at 0°C and then at room temperature for thirty minutes. The reaction
mixture was poured on ice and extracled three times with portions-of 150 ml
dichloromethane. The combined organic Iayérs were washed with water, dried over
MgS(O4 and then the solvent was evaporaled.in vacuo to obtain 14.9 g of crude 6-
Benzyloxy—Z-chloro-3—ox6-hexanoic acid ethyl ester as a yellow oil.

C15H19CIO4 (298.77), Rf(n-heptane : ethyl acetate = 9:1) = 0.16.

[4-(3-Benzyloxy-propyl)-2-(6-trifluoromethyl-pyridin-3-yl)-thiazol-5-yl]-methano!

According to the method described for [4-Methyl-2-(1-methyl-cyclohexyl)-oxazol-5-yl]-
methanol, [4-(3-Benzyloxy-propyl)-Z-(G-triﬂuoromethyl-pyridin-3-yl)-thiazol-S-yl]-
methanol was obtained from 6-Trifluoromethyl-thionicotinamide (derived from 6-
(Triﬂuormethyi)nicotinamide according to the method described for and
Cyclohexanecarbothioic acid amide) and 6-Behzyloxy-2-chIorb-3-oxo-hexanoic acid
ethyl ester.

C20H19F3N202S (408.45), MS(ESI): 409.2 (M+H").

A\
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5-Chloromethyl-2-(2-cyclohexyl-vinyl)-4-methoxymethyl-thiazole

/
0

AN S Ci

According to the method described for 5-Chloromethyl-4-methyl-2-(1-methyl-

cyclohexyl)-oxazole and 5-Chloromethyl-2-(4,4-difluoro-cyclohexyl)-4-methoxymethyi-
5 thiazote , 5-Chloromethyl-2-(2-cyclohexyl-vinyl)-4-methoxymethyl-thiazole was

obtained from 2-Chloro-4-methoxy-3-oxo-butyric acid methyl ester and 3-cyclohexyl-

acrylic acid.

C14H20CINOS (285.84) MS(ESI): 286.1 (M+H+).

10 [4-Methyl-2-( trans-1.4-trifluaromethyl-cyclohexyl)-thiazol-5-yl}-methanol
O o) s

NH, XO18u O)L NH, P2s5 NH,
F F. F )
Fh "
: F
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N O N
[ ] °\
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trans-1,4-Trifluoromethyl-cyclohexanecarboxylic acid amide

NH, KOtBu NH,
F F

F F>| """
F

F

14.0 g 4-Trfluoromethyl-cyclohexanecarboxylic acid amide (mixture of cis and trans,
15 obtained from commercially available 4-{trifluormethyl)cyclohexylcarboxylic acid
according to the method described for 1-Methyl-cyclohexanecarboxylic acid amide )
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was dissolved in 140 mi methanol and separated in 10 portions. To each portion was
added 2.4 g potassium tert.-butoxide and each mixture heated under microwave
irradiation at 90°C for thirty minutes. The portions were then combined, the solvent
evaporated in vacuc and the residue dissolved in 100 mi ethyl acetate and 100 mi
water. The aqueous phase was extracted three times with portions of 100 ml ethyl
acetate. The combined organic layers were dried over MgSO4. The solvent was
removed in vacuo to obtain 12.68 g trans 1,4- Trlfluoromethyl—cyclohexanecarboxyhc
acid amide as a solid.

=C8H12F3NO (195.19), MS(ESI): 196.2 (M+H+).

[4-Methyl-2-(trans-1,4-trifluoromethyl-cyclohexyl)-thiazol-5-yl]-methanol

Wﬁ
oalh
Fao
)
F

According to the method described for [4-Methyl-2-(1-methyl-cyclohexyl)-oxazol-5-yl]-
methanol, [4-Methyl-2-( trans-1,4- trlﬂuoromethyl-cyclohexyl) -thiazol-5-y!}-methanol was

obtained from trans-1,4-Trifluoromethyl- cyclohexanecarboth:mc acid amide (derived
from trans-1,4-Trifluoromethyl-cyclohexanecarboxylic acid amide according to the
method described for Cyclohexanecarbothioic acid amide) and Ethyl 2-
chloroacetoacetate. '

C12H16F3NOS (279.33), MS(ESI): 280.1 (M+H™).

[4-Methyl-2-(4-trifluorcmethyi-cyclohexyl)-oxazol-5-ylj-methanol

'\;I\g\\
oall
Fl o
>y
F

According to the method described for [4-methyl-2-(1-methyl-cyclohexyl)-oxazol-5-yi}-

methanol, [4-methyl-2-(4-trifluoromethyl-cyclohexyl)-oxazol-5-yi]-methanol was

£
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obtained from trans-1,4-trfluoromethyl-cyclohexanecarboxylic acid amide and ehyl 2-
chloroacetoacetate.
C12H16F3NO2 (263.26), MS(ESI): 264.2 (M+H").

5 Building block synthesis according to process C:

5-Chloromethyl-z-cyclohexyl—4-ethoxymethyl—oxazole

{5
-

O’L)H( O}%j{

| J
MsCI
LiAiH4
’?%h/o\n ﬁ’&__/(}l
[ ]/ (o]

10 2-(1-Bromo-cyclohexyl)—4-bromomethyI-oxazole-s-carboxylic acid ethyl ester

¢
C(éw —*dAo\

To a refluxing mixture of 5.0 g 2-Cyclohexyl-4-methyl-oxazole-5-carboxylic acid ethyl

ester (derived from commercially available cyclohexanecarboxamide and Ethyl 2-
chloroacetoacetate according to the method described for 5-Chloromethyl-4-methyl-2-
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( 1~methyl-cydlohexyl)-oxazole) in 150 m! tetrachloro-methane were added portionwise

a mixture of 9.38 g N-bromosuccinimide and 2.77 g 2,2'-Azobis(2-methylpropionitrilé). '

The reaction mixture was heated under reflux for three hours. The cooled reaction
mixture was filtered over a celite pad, the filtrate was evaporated in vacuo and the
resulting residue was purified by chromatography on silica gel with the eluent n-
heptane : ethyl acetate = 20:1 => 5:1 to provide 5.0 g 2- (1 Bromo-cyclohexyl)-4- '
bromomethyl-oxazole-5-carboxylic acid ethyl ester as an oil.

C13H17Br2NO3 (395.09),MS(ESI): 394.0, 396.0, 397.9 (M+H+), Rf(n-heptane : ethyl
acetate = 2:1) = 0.50. ‘

U S O e
oﬁ* o*

2-Cyclohexyl-4-ethoxymethyl-oxazole-5-carboxylic acid ethylyester ,
1.25 g 2-(1-Bromo-cyclohexyl)-4-bromomethyl-oxazole-5-carboxyiic acid ethyl ester
was dissotved in 15 m! ethanol. 176 mg sodium hydride were added and the reéctidn
mixture stirred at 65°C for one hour. The cooled reaction mixture was neutralized by
the addition of acetic acid {(pH ~ 6). 50 mg palladiu_m on charcoal (10%) were added
and the reaction mixture was stirred under an atmosphere of hydrogen for one hour.
The catalysator was filtered off through a pad of celite, the filtrate was evaporated in

vacuo and the resulting crude material was purified by reversed phase HFPLC to obtain

370 mg 2-Cyclohexyl-4-ethoxymethyl-oxazole-5-carboxylic acid ethyl ester as an oii.
C15H23NO4 (281.35), MS(ESI): 282.2 (M+H+).

£
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5-Chloromethyt-2-cyclohexyl-4-ethoxymethyl-oxazole

)

o

f\;\‘Cl
o _

According to the method described for 5-Chloromethyl-4-methyl-2-(1-methyl-
5 cyclohexyl)-oxazole, 5-Chloromethyl-2-cyclohexyl-4-ethoxymethyl-oxazole was

obtained from 2-Cyclohexyl4-ethoxymethyl-oxazole-5-carboxylic acid ethyl ester.
C13H20CINOZ (257.76),MS(ESI): 258.2 (M+H+).

5-Chloromethyl-2-cyclohexyl-4-methoxymethyl-oxazole

O  NaOMe, MeOH
A\
O 0 O)\

0, o
. MsCI
LiAlH4 O.
p;’%_/ H hi’%__/m
10
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2-Cyclohex-1-enyl-4-methoxymethyl-oxazole-5-carboxylic acid methlyl ester

8r ( a 0/
Br N O  NaOMe, MeOH . \
© 0 0 e’

14.7 g 2-(1-Bromo-cyclohexyl)-4-bromomethyl-oxazole-5-carboxylic acid ethyl ester
were dissolved in 150 ml methanol. 6.03 g sodium methylate were added and the
reaction mixture stirred at 65°C for one hour. The cooled reaction mixture was acidified
by addition of acetic acid (pH ~6) . The solvent was removed in vacuo. The residue
was dissolved in 250 m! ethyl acetate and washed with 80 ml water and brine, dried |
over MgSO4 and then the solvent was removed fn vacuo. The residue was purified by
reversed phase HPLC to obtain 5.30 g 2-Cyclohex-1-enyl4-methoxymethyl-oxazole-5-
carboxylic acid methyl ester as an oil.

C13H17NO4 (251.28), MS(ESI): 252.2 (M+H+), Rf(n-heptane : ethyl acetate = 4:1) =
0.14 .

2-C'yclohexyl-4-melhoxymethyl-oxazole-s-carboxylic acid methyl ester

5.30 g 2-Cyclohex-1-enyl-4-methoxymethyl-oxazole- 5-carboxyhc acid methyl ester
were dissolved in 40 m! methanol. 500 mg palladium on charcoal (10%) were added
and the reaction mixture was stirred under an atmosphere of hydrogen overnight. The
catalysator was filtered off through a pad of celite, the filtrate was evaporated in vacuo
to obtain 4.70 g 2-Cyclohexyl-4-methoxymethyl-oxazole-5-carboxylic acid methyl ester
as an oil.

C13H19NO4 (253.30), MS(ESI): 254.3 (M+H+).
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5-Chloromethyl-2-cyclohexyl-4-methoxymethyl-oxazole

/
0

According to the method described for 5-Chloromethyl-4-methyi-2-(1-methyl-
cyclohexyl)-oxazole, 5-Chloromethyl-2-cyclohexyl-4-methoxymethyl-oxazole was
obtained from 2-Cyclohexyl-4-methoxymethyl-oxazole-5-carboxylic acid methyl ester.
C12H18CINO2 (243.74), MS(ESI): 245.2 (M+H+), Rf(n-heptane : ethyl acetate = 1:1) =
0.69.

5-Chloromethyi-2-cycloheptyl-4-methoxymethyl-oxazole

/
0

[\;\ Cl
0

According to the method described for 5-Chloromethyl-2-cyclohexyl-4-methoxymethyl-
oxazole, 5-Chloromethyl-2-cycloheptyl-4-methoxymethyl-oxazole was obtained from
2-Cycloheptyl-4-methyl-oxazole-5-carboxylic acid ethyl ester (derived from
commercially available cycloheptanecarboxylic acid and Ethyl 2-chloroacetoacelale
according to the method described for 5-Chlicromethyl-4-methyl-2-(1-methyl-
cyclohexyl)-oxazole).

C13H20CINO2 (257.76), MS(ESI): 258.2 (M+H+).
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Cisltrans-5-ChIordmethyM-melho_xymethyl-z-(4-triﬂuoromethyl-cyclohéxyl)—oxazolé

/
o
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F,

According to the method described for 5—Chloromethyl-2~cyd|ohexyl—4—methoxymethyl-
oxazole, a mixture of cis and trans 5;ChIoromethyl-4-methoxymeth9l—2-(4~
& 5 triﬂuoromethyl—cyclohexyl)—oxazo'le was obtained from cis/trans-4-Methyl-2-(4-

. triffloromethyl-cyclohexyl)-oxazole-5-carboxylic acid ethy! e_éter (derived from
commercially availabie 4-Trifluoromethyl-cyclohexanecarboxylic acid and Ethyl 2-
chloroacetoacetate according to the method described for S-Chloromethyl-4-methyi-2-
(1-methyl-cyclohexyl)-oxazole). |

10 C13H17CIF3NO2 (311.73), MS(ESI): 312.1 (M+H+).
4—(5-ChIoromethyl-2-cyclohexyl;oxézo|-4-yIméthyl)—mor'phoiine '
. N O .
oy (J ()
DEGA® ” ¢
a \ N ( H2/Pd
r N,’%“O H N \ 5 N \ o
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2-Cyclohex-1-enyl-4-morpholin-4-ylmethyl-oxazole-5-carboxylic acid ethy! ester

o
o
Y
Br h: A 0 H N 5
d/Lo o DBU, THF ' o\
o

1.25 g 2-(1-Bromo-cyclohexyl)-4-bromomethyl-oxazole-5-carboxylic acid ethyl ester
was dissolved in 15 ml tetrahydrofuran. 1.38 mi morpholine and 0.5 ml DBU were
added and the reaction mixture stirred at 65°C for three hours. The solvent was
removed in vacuo and the resulting crude material was purified by reversed phase
HPLC. The lyophilisate was dissolved in ethyl acetate and washed with saturated
NaHCO3 and 2N NaOH solution the organic layer was dried over MgSO4. The solvent
was removed in vacuo to obtain 580 mg 2-Cyclohex-1-enyl4-morpholin-4-ylmethyl-
oxazole-5-carboxylic acid ethyl ester as an oil.

C17H24NZ204 (320.38), MS(ESI): 321.2 (M+H+).

2-Cyclohexyl-4-morpholin-4-yimethyl-oxazole-5-carboxylic acid ethyl ester
0 0]
(J J
( H2/Pd (
o] l\i N\ 0
o

N

o 0 o)

580 mg 2-Cyclohex-1-enyl-4-morpholin4-ylmethyl-oxazoie-5-carboxylic acid ethyl
ester were dissolved in 15 ml methanol. 50 mg palladium on charcoal (10%) were
added and the reaction mixture was stirred under an atmosphere of hydrogen for one
hour, The catalysator was filtered off through a pad of celite, the filtrate was
evaporated in vacuo to obtain 570 mg 2-Cyclohexyl-4-morpholin-4-ylmethyl-oxazole-5-
carboxylic acid ethyl ester as an oil.

C17H26N204 (322.41), MS(ESI): 323.3 (M+H+).
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4-(5-Chloromethyl-2-cyclohexyl-oxazol-4-yimethyl)-morpholine
)
N

N’%-—JCI

According to the method described for 5-Chloromethyl-4-methyl-2-(1-methyl-
cyclohexyl)-oxazole, 4-(5-Chloromethyl-2-cyclohexyl-oxazol-4-ylmethyl)-morpholine

was obtained from 2-Cyclohexyl-4-morpholin-4-ylmethyl-oxazole-5-carboxylic acid
éthyl ester.

C15H23CIN202 (298.82}, MS(ESI): 299.2 (M+H+).

(5-Chloromethyl-2-cyclohexyl-oxazol-4-yimethyl)-diethyl-amine

L)

pi\ " Cl
O

According to the method described for 4-(5-Chloromethyl-2-cyclohexyl-oxazol-4-
ylmethyl)-morpholine and 5-Chloromethyl-4-methyi-2-(1-methyl-cyclohexyl)-oxazole,
(5-Chloromethyl-2-cyclohexyl-oxazol-4-ylmethyl)-diethyl-amine was obtained from 2-
(1-Bromo»cyclbhexyI)-4—bromomethyl-oxazole-s-carboxylic acid ethyl ester and
diethylamine. .

C15H25CINZ20O (284.83), MS(ES!): 285.2 (M+H+),

Building block synthesis according to process F:

4-Methyt-2-( trans-1 4-trifluoromethyl-cyclohexyl)-thiazole-5-carbaldehyde

-0
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1.0 g [4-Methyl-2-( trans-1 4-trifluoromethyl-cyclohexyl)-thiazol-5-yl]-methanol were
dissolved in 30 ml dichloromethane. 4.29 g manganese (IV)dioxide were added and
the resutting mixture heated under reflux for four hours. The cooled reaction mixture
was filtered through a Celite pad. The filtrate was evaporated to obtain 600 mg 4-
Methyl-2-( trans-1 ,4-trifluorornethyl—cyclohexyl)-thiazole-s-carbaldehyde as a yellow oil.
C12H14F3NOS (277.31), MS(ES!): 278.1(M+H+).

1-[4-Methyk-2-( trans-1,4-trifluoromethyl-cyclohexyl)}-thiazol-5-yi}-2-phenyl-ethanol

: )\’7& S '7'§~(©
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> F O)\
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In an argon flushed flask were placed 107 mg magnesium. A small crystal of iodine
were added. After ten minutes 20 m! diethylether were added. 0.1 ml benzyl bromide
were added. When the reaction started the brown colour of the iodine vanished. Then
680 mg of benzyl bromide were added. The reaction temperature raised to 35 °C.
When the reaction temperature decreased to room temperature it was stirred for
additional thirty minutes. Then 600 mg 4-Methyl-2-( trans-1,4-trifluoromethyl-
cyclohexyl)-thiazole-5-carhaldehyde, dissolved in 10 ml diethylether, were added and
stirred at room temperature for fifteen minutes. The reaction mixture was then cooled
in an ice bath and quenched by addition of 20 ml water. The mixture was extracted
three times with portions of 50 ml ethyl acetate. The combined organic layers were
dried over MgSQC4. The solvent was evaporated in vacuo to obtain 1.10 g 1-[4-Methyl-
2-( trans-1,4-trifluoromethyl-cyclohexyl)-thiazol-5-yl}-2-phenyl-ethanol as a yellow oil.
C19H22F3NOS (369.45), MS(ESI): 370.2 (M+H+), Rf(n-heptane:ethy! acetate = 2.1) =
0.18.
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1-[4-Methyl-2-(trans-1 ,4-triﬂuoromethyl-cyclbhexyl)—lhiazol-5-yl]-2-pyridin-2-yl‘ethan0|
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4.3 mi of a 1M solution of eihylmagnesiumbromide was add.ed,to a solution of 0.43 mi
2-picoline in 40 ml dibutylether. The rection mixture was stirred at 140°C for forty
minutes. Then an argon current was bubbled through the reaction mixture for ten
minutes. The mixture was cooled to 70°C . 1.0 g 4-Methyl-2-( trans-1,4-tnfluoromethyl-
cyclohexyl)-thiazole-5-carbaldehyde, dissolved in 50 ml tetrahydrofuran, were added

and stirred at room temperature for thirty minutes. The reaction mixture was pored on

- ice and extracted three times with portions of 80 ml ethyl acetate. The combined

organic layers were dried over MgSO4. The solvent was evaporated in vacuo. The
resulting residue was purified on silica gel with the eluent n-heptane:ethyl acetate =
40:1 => 1:10 to obtain 580 mg 1-[4-Methyl-2-(trans-1,4-trifluoromethyl-cyclohexyl)-
thiazol-5-ylJ-2-pyridin-2-yi-ethanol as a yellow oil.

C18H21F3N20S (370.44), MS(ESH): 371.2 (M+H+), Rf(n-heptane:ethyl acetate = 1.1)
= (.06. ‘ '

2-(4-Fluoro-phenyl)-1-[4-methyl-2-(6-trifluoromethyl-pyridin-3-yl)-thiazol-5-yl]-ethanol

“F\&(*@F
= S

| o
F P~
N

F .
According to the method described for 1-[4-Methyl-2-( trans-1,4-tiifluoromethyi-
cyclohexyl)-thiazol-5-yl]-2-phenyl-ethanol, 2-(4-Fluoro-phenyl)-1-[4-methyl-2-(6-
trifluoromethyl-pyridin-3-yl)-thiazol-5-yl}-ethanol was obtained from 4-Methyl-2-(6-
trifluoromethyl-pyridin-3-yl)-thiazole-5-carbaldehyde (derived from [4-Methyl-2-(6-
trifluoromethyl-pyridin-3-yl)-thiazol-5-yl]-methanol according to the method described
for 4-Methyl-2( trans-1 ,4-triﬂuoromethyl-éyclohexyl)—thiazole-5-carbaldehyde) and 4-
fluorbenzylmagnesiumbromide.
C18H14F4N20S (382.38), MS(ESI): 383.1 (M+H+).
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1-[4-Methyl-2-(6-triffluoromethyl-pyridin-3-yl)-thiazol-5-yl}-propan-1-ol

According to the method described for 1-{4-Methyl-2-( trans-1,4-trifluoromethyl-
cyclohexyl)-thiazol-5-yl)-2-phenyl-ethanol, 1-[4-Methyl-2-(6-trifluoromethyl-pyridin-3-yi)-
thiazol-5-yl}-propan-1-ol was obtained from 4-Methyl-2-(6-trifluoromethyl-pyridin-3-yl)-
thiazole-5-carbaldehyde (derived from [4-Methyl-2-(6-trifluoromethyl-pyridin-3-yl)-
thiazol-5-yl)]-methanol according to the method described for 4-Methyl-2-( trans-1,4-
triflucromethyl-cyclohexyl)-thiazole-5-carbaldehyde) and ethylmagnesiumbromide.
C13H13F3N20S (302.32), MS(ESI): 303.1 (M+H+),

1-[4-Methyl-2-(trans-1,4-triflucromethyi-cyclohexyl)-thiazol-5-yl}-propan-1-ol
h;w
ool
Foo o
F]
F

According to the method described for 1-[4-methyl-2-(trans-1,4-trifluoromethyl-
cyclohexyl)-thiazol-S-yl]-Z-phenyl-etha nol, 1 -[4-methyl—2-(trans-1 4-tnfluoromethyl-
cyclohexyl)-thiazol-5-yl}-propan-1-ol was obtained from 4-methyl-2-(trans-1,4-
trifluoromethyl-cyclohexyl)-thiazole-5-carbaldehyde and ethylmagnesiumbromide.
C14H20F3NOS (307.38), MS(ES!): 308 (M+H").

1-[4-Methyl-2-(4-trifluoromethyl-cyclohexyl)-oxazol-5-yl}-propan-1-ol
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According to the method described for 1-[4'-rﬁethyl-2-(trans-1 A-trifluoromethyl-
cyclohexyl)-thiazol-5-yl]-2-phenyl-ethanol, 1-[4-methyl-2-(4-trifluoromethyl-cyclohexyt)-
oxazol-5-yl}-propan-1-ol was obtainéd from 4-methyl-2-(4-triflucromethyl-cyclohexyl)-
oxazole-5-carbaldehyde (derived from [4-methyl-2-(4-trifluoromethyl-cyclohexyl)-
oxazol-5-yl}-methanol according to the method described for 4-methyl-2-(trans-1,4-
triﬂuoromethyl‘cy'clohexyl)—thiaio!e-Sfcarbaldehyde) and ethylmagnesiumbromide.
C14H20F3NO2 (291.32), MS(ESI): 292.2 (M+H*). |

Building block synthesis according to process G:

2,2,2-Trifluoro-1-{4-methyl-2-(6-triflucromethyl-pyridin-3-yl)-thiazol-5-yl}-ethanol

: ' N  F F -
N N F
B CF35Me, TBAF f’\g—\)L
% ~g" N

F 2 F ~
) N

- F

F F

To an ice cooled solution of 2.0 g 4-Methyl-2-(6-trifluoromethyl-pyridin-3-yl)-thiazole-5-
carbaldehydé (derived from [4-Methy!-2-(6-trifluoromethyl-pyridin-3-yl)-thiazol-5-yI}-
methanol according to the method described for 4-Methyl-2-( trans-1,4-triflucromethyl-
cyclohexyl)-thiazole-5-carbaldehyde) and 1.09 ml (triﬂudrméthj.fl)trimethylsilane in10
ml tetrahydrofuran wére added 100 mg tetrabuty-lammoniur.nﬂ‘uoride. The reaction
mixture was stirred at roorﬁ 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 ethyl acetate. The combined organic layers
were dried over MgSO4. The solvent-was evaporated in \)acpo to obtain 1.5 g 2,2,2-
Trifluoro-1-{4-methyl-2-(6-trifluoromethyl-pyridin-3-yl)-thiazol-5-yl]-ethanol as a solid.
C12HBF6N20S (342.26), MS(ESI): 343.1 (M+H+). '

2,2,2-Trifluoro-1-{trans-1,4-methyl-2-(4-triftuoromethyl-cyclohexyl)-thiazol-5-yl]-ethanol

o OH

1 1

F

FF
N
A CFaSiMe, TBAF '}'QF
5 \ (Y\s

72
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According to the method described for 2,2,2-Trifluoro-1-{4-methyl-2-(6-trifluoromethyl-
pyridin-3-yl)-thiazol-5-yi]-ethanol, 2,2,2-Trifluoro-1-{trans-1,4-methyl-2-(4-
triﬂuoromethyl—cyclohexyl)—lhiazol-S-yI]-ethanol was obtained from 4-Methyl-2-( trans-
1,4-triffuoromethyl-cyclohexyl)-thiazole-5-carbaldehyde and
(trifluormethyltrimethylsilane. -

C13H15F6NOS (347.33), MS(ESI): 348.1 (M+H+).

2,2-Difluoro-1-[4-methyl-2-(6-trifluoromethyl-pyridin-3-yl)-thiazol-5-yl}-but-3-en-1-o!

F e F F
. h; 3 Brx/ B Y
| s Y% S
F >~ In

0

N
F F

F

To a solution of 5.0 g 4-Methyl-2-(6-trifluoromethyl-pyridin-3-yl)-thiazole-5-
carbaldehyde (derived from [4-Methyl-2-(6-triflucromethyl-pyridin-3-yl}-thiazol-5-yl}-
methano! according to the method described for 4-Methyl-2-( trans-1,4-trifluoromethyl-
cyclohexyl)-thiazole-5-carbaldehyde} and 4.33 g 3-bromo-3,3-difluorpropene in 25 mi
dimethyiformamide. 2.11 g Indium were added and the resulting suspension was
stirred in an ultrasonic bath for three hours. Then 20 ml 1N HCL were added and the
mixture stirred at room iemperature for thirty minutes. The mixture was extracted three
times with portions of 50 ml ethyt acetate. The combined organic tayers were dried
over MgS0O4. The solvent was evaporated in vacuo. The resulting residue was purified
by reversed phase HPLC to obtain 4.67 g 2,2-Difluoro-1-{4-methyl-2-(6-trifluoromethyi-
pyridin-3-yl)-thiazol-5-yl]-but-3-en-1-ol as a colourless lyophilisate.

C14H11F5N20S (350,31), MS(ESI): 351.1 (M+H+).

2,2-Difluoro-1-{4-methyl-2-(6-trifluoromethyl-pyridin-3-yl)-thiazol-5-yl}-butan-1-ol

F F/ r
F
h"w N \
= | S 5 H2/Pd |

S
N
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500 mg 2,2—Diﬂuor0—1-[4-methyt-2-(6-triﬂuorornethyl-pyridin-3-yl)-thiazol-5-y|]-but—3-en-
1-ol were dissolved in 50 mi ethyl acetété. 50 mg palladium (5% on charcoal) were
added and the reaction mixture stirred at room temperature under a hydrogen
atmosphere. After three hours the catalyst was filtered off and the filtrate evaporated in .
vacuo to obtain 490 mg 2,2-Difluoro-1-[4-methyl-2-(6-trifluoromethyl-pyridin-3-yl)-
thiazo!-5-yl]-butan-1-of as a white solid. |
C14H13F5N208 (352.33), hAS(ESI): 353.1.' (M+H+).

Building block synthesis according to process H:

~ 4-Bromomethyl-2-chloro-benzonitrile

N . N
Cl cueN Cl' MBS ABN Cl
_ —_—
Br
2-Chloro-4-methyl-benzonitrile
N
Br H
€ cuew Cl

25.0g 4-bromo-3-chlorotoluene and 21.8 g copper (i) cyanide were dissolved in 200
ml dimethylformamide and stirred at 150°C for three hours. The cooled reaction mixture
was diluted by addition of 300 ml ethyl acetate and washed three times with portions of
150 ml saturated NH4CI solution. The precipitates were filtered off and the filtrate dried
over MgS04 and then reduced in vacuo to obtain 17.3 g 2-Chloro-4-methyl-
benzonitrie. This material was used without purification in the ﬁext step.

CB8HBCIN (151.60). '
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4-Bromamethyl-2-chloro-benzonitrile.
N - N
i i

Cl NBs, AIBN Ci

Br
17.3 g 2-Chloro-4-methyl-benzonitrilewere dissolved in 50 ml tetrachloromethane and
heated to reflux. A mixture of 24.3 g N-bromosuccinimide and 7.48 g 2,2 -azobis(2-
methylpropionitrile) were added in five portions over a period of one hour. The rection
mixture was heated under reflux 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 over MgSO4 and the solvent was removed in vacuo. The
resulting residue was dissolved in 200 m! tetrahydrofuran and cooled in an ice bath to
0°C. 88.0 ml Diethyl phosphite were added, foliowed by the addition of 117.0 ml N,N-
Diisopropylethylamin. The cooling bath was removed and the reaction mixture stirred
at room temperature for four hours. The reaction mixture was poured in 400 mi 50%
NaHCO3 solution and extracted with 400 ml diethylether. The organic layer was
separated and washed with 200 ml 50% NaHCO3 solution and 200 mi water and then
dried over MgS04. The solvent was removed in vacuo. The resulting residue was
purified on silica gel with the eluent n-heplane ethy! acetate = 19:1 to obtain 13.0 g 4-
Bromomethyl-2-chloro-benzonitrile as a solid.
C8HS5BrCIN (230.49), Rf(n-heptane : ethy! acetate = 4:1) = 0.31.

8-Methyl-quinoline-5-carbonitrile

Br ’ I I
CuCN N

/
/
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4.0 g 8-8romo-5-methyl-quinoline and 1.69 g copper (l) cyanide were dissolved in 16
ml dimethylformamide and stirred at 200°C for thirty minutes under microwave
irradiation. The cooled reaction mixture was poured in 50 ml 2N HCL and extracted
with 100 m) ethyl acetate. The organic layer was washed with 50 mi 2N HCl and 30 mi
brine and then dried over MgSO4. The solvent was removed in vacuo. The resulting
residue was purified on silica gel with the eluent n-heptane ethyl acetate = 2:1 to obtain
3.0 g 8-Methyl- qumollne-s-carbomtrlle

C11H8N2 (168.20), Rf(n-heptane : ethyl acetate = 4:1) = 0.20.

8-Bromomethyl-quinoline-5-carbonitrile

N
I

N\

Br

According to the method described for 4-Bromomethyl-2-chloro-benzonitrile, 8-

Bromomethyl-quinoline-5-carbonitrile was obtained from 8-Methyl-quinoline-5-
carbonitrile. '

C11H7BIN2 (247.10), Rf(n-heptane : ethyl acetate = 4:1) = 0.24.

4-Bromomethyl-naphthalene-1-carbonitrile

N
I

Br

According to the method described for 4-Bromomethyl-2-chloro-benzonitrile, 4-

Bromomethyl-naphthalene-1-carbonitrile was obtained from commercially available 1-
cyano-4-metyinaphthalene.

C12H8BrN (246.11), Rf(n-heptane : ethyl acetate = 4:1) = 0.38.
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4-Bromomethyl-2-trifluoromethyl-benzonitrile

I .

8r

According to the method described for 4-Bromomethyl-2-chloro-benzonitrile, 4-
Bromomethyl-2-trifiuoromethyl-benzonitrile was obtained from commercially available
4-methyl-2-( triﬂuoromethyl)-benzonftrile.

CIOHS5BrF3N (264.05), Rf(n-heptane : ethyl acetate = 4:1) = 0.25.

2-Bromo-4-bromomethyl-benzonitrite
N

Br

Br

According to the method described for 4-Bromomethyl-2-chloro-benzonitrile, 2-Bromo-
4-bromomethyl-benzoenitrile was obtained from commercially available 2-Bromo-4-
methyl-benzonitrile. |

C8HSBr2N (274.94), Rf(n-heptane : ethyl acetate = 4:1) = 0.30.

6-Bromomethyl-2-chloro-nicotinonitrile
N

N

~N

Cl

Br

w_.



1C

WO 2007/039177 PCT/EP2006/009303

134

According to the method described for 4-B_romomethyl-Z-chloro-behzonitrile, 6-.

Bromomethyl-2-chloro-nicotinonitrile was obtained from 'commercially available 2-
Chloro-8-methyl-nicotinonitrile.

C7HA4BrCIN2 (231.48), Rf(n-heptane : ethyl acetate = 1:1) = 0.48.

4-Bromomethyl-2-fluoro-benzonitrile

N
Il

Br

According to the method described for 4-Bromomethyl-2-chloro-benzonitrite, 4-
Bromomethyl-2-fluoro-benzonitrile was obiained from commercially availabte 2-Fluoro-
4-methyl-benzonitrile.

C8HS5BrFN (214.04), R{n-heptane : eth‘yl acetate = 4:1) = 0.25,

3
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Building block synthesis according to process K:

{5-Hydroxymethyl-2-(trans-1,4-trifluoromethyl-cyclohexyl)-thiazol-4-yl}-(4-

trifluoromethyl-piperidin-1-yl)-methanone

Br C ° H
H,N \)\{o j—o\ i‘ 0
s N

: ° oo iy NaOH 1)

R S _—_— S
F\‘{ Ethano! F. -
F 5 N

F -

F \,[.‘F }F

. - F
Nl OMF . ,\.WO\{/N
DIEA S F 1 I N
HOBT
EDAC CHO F
F F .

F
NaBH, F/):""ON{IN
_——
s

Br 0
H,N 1\(0 o,
S
° o- NN
S
F Ethano!
™ P
Fr X

To a solution of 5.2 g of trans-1,4-trifluoromethyl-cyclohexanecarbothioic acid amide in

10 80 mL of ethanol was dropwise added 3.4 mL of methyl bromopyruvate. The resulting

mixture was stirred overnight at room temperature, concentrated under reduced

pressure then 100 mL of ethyl acetate was added. The resulting suspension was

stirred for 45 minutes at 0°C and the solid was filtered, washed with heptane and

diisopropy! ether to give 5.7 g of 2-(trans-1,4-trifluoromethyl-cyclohexyl)-thiazole-4-
16 carboxylic acid methyl ester as a white solid.

C12H14F3NO2S (293.31), MS(ES!): 294 (M+H").



10

15

20

25

726

WO 2007/039177 . PCT/EP2006/009303
136 '

2-(tra ns-.1 ,4-Triﬂuoromethyl-cyclohekyl)—thiazo!e-ft—carbokylic acid

0 o, , iz—ou
”;’%— NaOH SR
o O

‘ F
\.'F\F : \l\“'

To a solution of 6.2 g of 2-(trans-1 ,4-triﬂuoromethyl-‘cyclohexyl)-thiazole—4-carboxylic
acid methyl ester in 70 mL of ethanol at 0°C was added 32 mL of a 1M aqueous
solution of sodium hydroxide. The resulting mixture was stirred for 1 hour allowing the
temperature to warm up to room temperature. Additional 5mL of a 1M aqueous
solution of sodium hydroxide was édded and the mixture was stirred for 15 minutes at
room temperature. 150 mL of water was added and the reaction mixture was extracted
with 20 mL of ethy! acetate. The aqueous layer was acidified with a saturated aqueous
solution of KHSO4 and extracted several times with ethyl acetate. The combined |
organic extracts were dried over magnesium sulfate, filtered and concentrated under
reduced pressure to give 4.6 g of 2-(trans-1,4-trifluoromethyl-cyclohexyl)-thiazole-4-
carboxylic acid as a beige solid. A ‘

C11H12F3NO2S (279.28), MS(EI):' 279 (M%),

[2-(trans-i ,4-Trif|uoromethyl—cyclbhexyl)-th iazol-4-yl)-(4-trifluoromethyl-piperidin-1-yl)-
methanone

F}F . EDAC -

T
To a solution of 17.8 g of 2-(trans-1,4-triflucromethyl-cyclohexyl)-thiazole-4-carboxylic
acid in 700 mL of dichloromethane was added 12.1 g of 4-trifluoromethylpiperidine
hydrochloride, 33 mL of N,N-diisopropylethylamine, 16 g of 1-(3-dimethylaminopropyl)-
3-ethylcarbodiimide hydrochloride and 1.3 g of 1-hydroxybenzotriazole. The resulting
mixture was stirred for 7 hours at room temperature. The reaction volume was reduced
to half under reduced pressure and the mixture was poured onto water and extracted

with dichloromethane. The combined organic exiracts were dried over magnesium
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sulfate, filtered and concentrated under reduced pressure. The crude product was
purified by column chromatography on silica gel (gradient from heptane 100 to heptane
50/ ethyl acetate 50) to give 22 g of 2-{trans-1,4-trifluoromethyl-cyclohexyl)-thiazole-4-
carboxylic acid as a white solid.

C17H20F6N20S (414.42), MS(ESI): 415 (M+H").

2-(trans-1,4-Trifluoromethyl-cyclohexyl)-4-(4-trifluoromethyl-piperidine-1-carbonyi)-
thiazole-5-carbaldehyde

- Oy

"y CHO F

T “

To a solution of 22 g of 2-{trans-1,4-trifluoromethyl-cyclohexyl)-thiazole-4-carboxylic
acid in 300 mi of tetrahydrofuran at —-78°C was dropwise added 47.8 mL of a 2M
solution of lithium diisopropyl amide in tetrahydrofuran/heptane. The resulting mixture
was stirred for 5 minutes at —78°C and 11.7 mL of anhydrous dimethyiformamide was
added. The resulting mixture was stirred for 15 minutes at —78°C. 5 mL of ethy! acetate
and 2 mL of water were added and the temperature was allowed to warm up to room
temperature. The reaction mixture was poured onto water and extracted with ethyl
acetate. The combined 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 50/ ethyl acetate
50) to give 16.8 g of 2-(trans-1,4-trifluoromethyl-cyclohexyl)-4-(4-trifluoromethyl-
piperidine-t-carbonyl)-thiazole-5-carbaldehyde as a white solid.

C18H20F6N202S (442.43), MS(ESI): 443 (M+H").

[S-Hydroxymethyl-2-(trans-1,4-trifluoromethyl-cyclohexyl)-thiazol-4-yi]-(4-
trifluoromethyl-piperidin-1-yl)-methanone
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~ To a solution of 5 g of 2-{trans-1 ,4-iriﬂubromethyl-cyclohexyl)-4-(4-triﬂubrornethyl-

piperidine-1-carbonyl)-thiazole-5-carbaldehyde in 80 mL of methanol at 0°C was added
427 mg of sodium borohydride. The resulting mixture was stirred for 15 minutes at 0°C
and ethyl acetate/water were added. The reaction mixture'was extracted three times
with ethyl acetate. The combined organic extracts were dried over magnesium sulfate,
filtered and concentrated under reduced pressure to give 5 g of [5-hydroxymethyl-2- '
(trans-1 ,4-trif|uordmethyl~cyclohekyl)-thiazol-4-y|]-(4-trif|uoromethyl-piperidin-‘l -yh)-
methanone as a colorless gum. '

C18H22F6N202S (444.41), MS(ESI): 445.0 (M+H").

[2-(trans-1 .4-Triﬂuoromethy!-cyclohexyl)-4-(4-triﬂu0romelhy_l-piperidin-1 -yimethyl)-
thiazo)-5-yl]-methanol

F F ' :
POt . A0
Fp “ ] N - . F { N
3 - S "
F
HO Fp 0 F

H £

To a solution of 5 g of [5-hyd roxymethyl-z-(trans-1*,4-t;riﬂuorbmethyI-cyclehexyl)—thiazol-
4-yi)-(4-trifluoromethyl-piperidin-1-yl)-methanone in 50 ml of tetrahydrofuran at room
temperature was added 10 mL of a 1M solution of diisobutyl alumi_nium hydride in
tetrahydrofuran. The resulting mixture was stirred for 30 minutes at room temperature.

. Additional 11.5 mL of a 1M solution of diisobutyl aluminium hydride in tetrahydrofuran

was added and the mixture was stirred for 45 minutes at room temperature. Since
there is remaining starti‘nrg material, additional 23 mL of a 1M solution of diisobutyi
aluminium hydride was added and the mixture was stirred for 1 hour at room
temperature. Since there is remaining starting material, additional 10 mL of a 1M
solution of diisobutyl aluminium hydride was added and the mixture was stirred for 30
minutes at room femperature. The solvent was partially removed under reduced
pressure and the mixture was poured onto cold aqueous solution of NaHS04 and
dichloromethane. The reaction mixture was extracted with dichloromethane. The
combined organic extracts were dried over magnesium suifate, filtered and
concentrated under reduced pressure; The residue was triturated in diisopropy! ether/
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heptane and ﬁltered to give 1.75 g of [2-(trans-1,4-trifluoromethyl-cyclohexyl)-4-(4-
trifluoromethyl-piperidin-1-ylmethyl)-thiazol-5-yl}-methanol as a white solid.
C18H24F6N20S (430.46), MS(ES!): 431.1 (M+H").

1-[2-(trans-1,4-Trifluoromethyl-cyclohexyl)-4-(4-triflucromethyl-piperidin-1-yimethyl)-
thiazol-5-yl)-propan-1-ol

F F
F/\ @N E1 MgBr /\“O‘{N O(BAL-H
F Z TN THF Fr F N —_—
S - S
cHO £ 65% F
# HO F

[5-(1-Hydroxy-propyl)-2-(trans-1,4-triftuoromethyl-cyclohexyl)-thiazol-4-yl}-(4-
trifluoromethyl-piperidin-1-yl)-methanone

) )
T Et MgB e
] s
CHO F F
F F HO F

To a solution of 0.67 g of 2-(trans-1,4-trifluoromethyl-cyclohexyl)-4-(4-trifluoromethyl-
piperidine-1-carbonyl)-thiazole-5-carbaldehyde in 6 mL of tetrahydrofuran at 0°C was
added 1.5 mL of a 1M solution of ethyl magnesium bromide. The resulting mixture was
stirred for 35 minufe,s at 0°C. Additional 0.5 mL of a 1M solution of ethyl maghesium
bromide was added. After 10 miﬁutes at 0°C, the reaction mixture was poured onto
ethyl acetate/saturated aqueous ammonium chloride and extracted with ethyl acetate.
The combined organic extracts were dried over magnesium sulfate, filtered and
concentrated under reduced pressure. The crude product was purified by column
chromatography on sifica gel (gradient from heptane 99/ ethyl acetate 1 to heptane 50/
ethyl acetate 50) to give 0.5 g of [5-(1-hydroxy-propyl)-2-(trans-1,4-frifluoromethy!-
cyclohexyl)-thiazol-4-yl)-(4-trifluoromethyi-piperidin-1-yl)-methanone as a coloriess
gum.

C20H26F6N202S (472.50), MS(ESI): 473.2 (M+H™).
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1-{2-(trans-1 ,4-TriﬂuoromethyI-cyclohexy|)-_4-(4-1riﬂuoromethyl-pipéridin-1 -ylmethyl}-

thiazol-5-yi}-propan-1-ol

Ogn, =",

To a solution of 5.9 g of [5-(1—hydroxy-propyl)-Zé(tréns-1.4-triﬂu6romethyl-cyclohéxyl)-

m-)./‘“

F

thiazol-4-yl)-(4-trifluoromethyl-piperidin-1-yl)-methanone in 60 mL of tetrahydrofuran at
room temperature was added 15 mL of a 1M solution of diisobutyl aluminium hydride in
tetrahydrofuran. The resulting mixture was stirred for 30 minutes at room temperature.,

Additional 5 mL of a 1M solution of diiscbuty! aluminium hydride in tetrahydrofuran was

added and the mixture was stirred for 1 hour at room temperature. Since there is
remaining stamng material, additional 5 mL of a 1M solution of diisobutyl alummlum
hydride was added and the mixture was stirred for 30 minutes at room temperature .
The mixture was poured onto an aqueous solution of NaHS0O4 and dichlorormethane
and extracted with dichioromethane. The combined organic extracts were dried over
magnesium sulféte, filiered and concentrated under reduced pressure. The residue
was purified by column chromatography on silica gel (gradient from heptane 99/ ethyl
acetate 10 to heptane 50/ ethyl acetate 50) to‘give 3.5gof i{Z-(trahsﬂ 4- '
trifluoromethyl-cyciohexyl)-4- (4—tnﬂuoromethyl-p|pendln 1- ylmethyl) thiazol-5-yl}-
propan-1-ol,

C20H2BFBN20S (458.51), MS(ESI): 459.1 (M+H").

Building block synthesis according to process L:
2-Diflucromethoxy-4-fluoro-benzonitrile

o}
‘§N //N Cl% -~ =N
AICI, R =
F
————g- ——————————————————
DCE F K,CO,
F OH - o

? reflux CMA

110°C /]\

&
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4-Fluoro-2-methoxy-benzonitrile was prepared according to a previous publication:’
To a solution of 1 g of 4-fluoro-2-methoxy-benzonitrile in 15 mL of dichloroethane was
added 1.1 g of aluminium trichloride. The resulting mixture was refluxed for 1 day then
poured slowly into water and extracted with ethyl acetate. The organic extracts were
washed twice with 10% aqueous solution of sodium hydroxide. The combined basic
layers were washed twice with ethyl acetate, acidified with concentrated aqueous
solution of hydrochloric acid and extracted three times with ethyl acetate. The
combined organic extracts were washed with water, with brine, dried over magnesium
sulfate, filtered and corice_ntrated under reduced pressure to give 0.78 g of 4-fluoro-2-
hydroxy-benionitrile as a white solid.

C7H4FNO (137.11), MS(ESI): 138.17 (M+H").

To a solution of 4.6 g of 4-fluoro-2-hydroxy-benzonitrile in 15 mL of anhydrous
dimethylacetamide were added 6.8 g of methyl chlorodifluororacetate and 6.5 g of
potassium carbonate. The resulting mixture was degassed by bubbling argon through
it and heated to 110°C for 2h then an additional 6.5 g of methyl chlorodifluororacetate
and 6.5 g of potassium carbonate were added. The resulting mixture was heated to
110°C for another hour 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 4.78 g of 2-difluoromethoxy-4-fluoro-benzonitrile as a yellowish liquid.
C8H4F3NO (187.12), MS(ESI): 188.0 (M+H").

2-Diflugromethoxy-4,5-difluoro-benzonitrile

O
N N
F // Cl)("\ 0/ F //
F F
F OH K,CO, F

& T
110°C

F7OOF

To a solution of 1 g of commercially available 4,5-difluoro-2-hydroxy-benzonitrile in 5
mL of anhydrous dimethylacetamide were added 1.3 g of methyl chlorodifluororacetate

' JP9143139
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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 cdncentrated 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 cn silica gel (gradient from heptane 100 to hepténe
80/ ehty! acetate 20) to give 0.42 g of 2-difluoromethoxy-4,5-difluoro-benzonitrile as a
yellowish liquid.

C8H3F4NO (205.11), MS(EJ): 205 (M").

The following examples were prepared according to process A:
Example .1

3-{2-Chloro-4-[4-methyl-2-(1 —methyl—cyc!ohexyl)-oxazolfS-yimethoxy]—pheny|}—4H-
[1,2.4]oxadiazol-5-one '

. :

. h”ﬁ\\ s o o, CeEoonom ;’Q\\ A

A G-
K u ' ‘

Cl

N
NH2-OM, NE( ! :g‘\o MM 5 Phencnioroormate, Pyrdine
N~OH
o

N H

\ -, 4\€j \N (%]

SAlla®a’
Ci

Exampio 1

99
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- 2-Chloro-4-[4-methyl-2-(1-methyl-cyclohexyl)-oxazol-5-ylmethoxy]-benzonitrle

To a solution of 1.70 g 2-Chloro-4-hydroxy-benzonitrile in 25 ml dimethyiformamide

N’\g_\\ Cs2C0O3, DMF '*;’\g_\\

f o + H—O \\ —_— o

cl N o VD
cl

N
Cl

were added 1.68 g 5-Chloromethyl-4-methyl-2-(1-methyl-cyclohexyl)-oxazole and 4.80
g cesium carbonate. The mixture was stirred at room temperature overnight. 1;hen 100
mi of ethyl acetate were added , the mixture washed with 40ml water and brine and
then dried over MgSO4. The solvent was removed in vacuo. The resulting crude
material was purified by reversed phase HPLC to obtain 1.24 g of 2-Chloro4-[4-
methyl-2-(1-methyl-cyclohexyi)-oxazol-5-ylmethoxy}-benzonitnle as amorphous
lyophilisate.

C19H21CIN202 (344.84), MS(ESI): 345.2 (M+H").

2-Chloro-N-hydroxy-4-[4-methyl-2-(1-methyl-cyclohexyl)-oxazol-5-ylmethoxy]-

benzamidine
(j/\o NH2-OH, NE3 f 1 NH
o—< \>—CN ~ lo} O_Q__<
N-—OH
Cl H

Cl

1.24 g 2-Chloro-4-[4-methyl-2-(1-methyl-cyclohexyl)-oxazol-5-yImethoxy]-benzonitrile
were dissolved in a mixture of 20 ml tetrahydrofuran and 20 mi methanol. 5.0 g
hydroxylamine hydrochloride were added followed by the addition of 10.0 ml
lriéthylamine. The reaction mixture was stirred at 65°C ovemnight. The solvents were
removed in vacuo and the resulling residue poured into water and extracted five times
with ethylacetate. The combined organic extracts were washed with brine, dried over
MgSO4 and the solvent was evaporated in vacuo to obtain 1.39 g 2-Chloro-N-
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hydroxy—4—[4-methyl-2-(1-méthy!-cycldhexyI)—oxazol—S-ylme'thoxy_]-benzamidine asan
oil. | . g : :
C19H24CIN303 (377.87), MS(ESI): 378.2 (M+H").

3-{2-Chloro-4-[4-methyl-2-(1-methyl-cyclohexyl)-oxazol-5-yimethoxy]-phenyl}-4H- -

~ [1,2.4)oxadiazol-5-one

N N . N N H
] . i N0
NH 1 Phenylchiosoformate, Pyridine N\f
0. o 2. DBU, MeCN © o &
) . —OH N-O

Cl Ci
Example 1

1 .39. g 2-CHIoro-N-hydroxy-4—[4-methyl-2—(1 -methyl-cyclohexyl)-oxazol-5-yimethoxy)-
benzamidine were dissolved in 10 mi dichlciromethahe. 0,36 mi pyridine and 0,56 ml
phenylchbroformate were added and the mixturé stirred. at room temperature for ten
minutes. The mixture was diluted by the addition of 30 ml acetonitrile and 2,75 m! 1,8-
Diazabicyclo[5.4.0}undec-7-ene were added. The mixture was stirred at room
temperature for 10 minutes. The mixture was evaporated in vacuo and the resulting
crude material was purified by reversed phase HPLC to obtain 950 mg 3-{2-Chloro-4-
[4-methyl-2-(1-methyl-cyclohexyl)-oxazol-5-yImethoxy]-phenyl}-4H-[1,2,4]oxadiazol-5-
one as an amorphous lyophilisate.

C20H22CIN304 (403.87), MS(ESH): 404.1 (M+H"),

Example 2

3-{2-Chioro4-{2-cyclohexyl-4-methyl-oxazol-5-yimethoxy)-pheny!]-4H-[1,2,4)oxadiazol-
5-one

Cl .
According to the method described in Example 1 3-[2-Chloro-4-(2-cyclohexyl-4-
methyi-oxazol-5-ylmethoxy)-phenyll-4H-[1,2 4]oxadiazol-5-one was obtained from 5-

Chloromethyl-2-cyclohexyl-4-methyl-oxazole and commercially available 2-Chloro-4-
hydroxy-benzonitrile.



10

15

20

25

WO 2007/039177 PCT/EP2006/009303
145

C19H20CIN304 (389.84), MS (ESI): 390.2 (M+H").

Example 3
3-{2-Chloro-4-[4-methyl-2-(trans-1,4-trifluoromethyl-cyclohexyl)-oxazol-5-ylmethoxy)-
phenyl}-4H-[1,2 4]Joxadiazol-5-one 3a and
3-{2-Chloro-4-[4-methyl-2-(cis-1,4-trifluoromethyl-cyctohexyl)-oxazol-5-ylmethoxy]-
phenyl}-4H-{1,2,4]oxadiazo}-5-one 3b

ngﬁ 1 ’}ﬁ_‘\ j
O/L' o’ % \‘fo : )(O)\o o-< ?—-{“fo
N0 F NT

T a
example da o F ozamplo 3b

:;,',

F
According to the method described in Example 1 a mixture of cis and trans 3-[2-
Chloro-4-(2-cyclohexyl-4-methyl-oxazol-5-ylmethoxy)-phenyl}-4H-[1,2,4)oxadiazol-5-
one was obtained from 5-Chloromethyi-4-methyl-2-( cis/trans-1,4-trifluoromethyl-
cyc!ohexyl)-bxazole. The diastereoisomeres were separeted by chromatography on a
chiral phase Chiralpak AD-H/45, n-heptane:ethanol:methanol = 10:1:1+0.1 % trflucro
acetic acid to obtain 3-{2-Chloro-4-[ trans-1,4-methyl-2-(4-trifluoromethyl-cyclohexyl)-
oxazol-5-yimethoxy]-phenyl}-4H-[1,2,4joxadiazol-5-one 3a [C20H19CIF3N304
(457.84), MS (ESI): 458.1 (M+H"), Rt = 48.4 min] and 3-{2-Chloro-4-{4-methyl-2-( cis-
1.,4-trifluoromethyl-cyclohexyl)-oxazol-5-yimethoxy}-phenyl}-4dH-[1,2 4]oxadiazol-5-one
3b [C20H19CIF3N304 (457.84), MS (ESI): 458.1 (M+H"), Rt = 8.6 min).

Example 4
3-{2-Chloro-4-[2-(trans-1,4-methoxy-cyclohexyl}-4-methyl-oxazol-5-ylmethoxy]-phenyl}-
4H-[1,2,4Joxadiazol-5-one

N

'4\§j ﬁN o

N _'O)\ o) o—< ‘>—<\N:f
e [»]

According to the method described in Example 1 34{2-Chloro-4-[2-( trans-1,4-
methoxy-cyclohexyl}-4-methyl-oxazol-5-ylmethoxy]-phenyl}-4H-[1,2,4]Joxadiazol-5-one
was obtained from 5-Chloromethyl-2-( trans-1,4-methoxy-cyclohexyl)-4-methyl-oxazole
and commercially available 2-Chloro4-hydroxy-benzonitrile.

C20H22CIN305 (419.87), MS (ESI): 420.1 (M+H").
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Example 5

. 3-[2-ChIoroA-(z-cyclohexy|~4—methyl-thiazol-5-9!methoxy)-phenyl]—4H-[1 .2,4]oxadiazol-

5-one

Saasess:

According to the method described in Example 1 3-[2-Chloro-4-(2-cyclohexyl-4-
methyl-thiazo!-5-yimethoxy)-pheny!]-4H-[1.2 4Joxadiazol-5-one was obtained from 5-
Chloromethyi-2-cyclohexyi-4-methyl-thiazole and commercially available 2-Chloro-4-
hydroxy-benzonitrile.

- C19H20CIN303S (405.91), MS (ESI): 406.1 (M+H"Y.

Example 6 )
3-{2-Chloro-4-[4-methyi-2-(1-triflucromethanesulfonyl-piperidin-4-yl)-thiazol-5-
ylmethoxy]- phenyl}—4H [1,2.4)oxadiazol-5-one

lg\\ O)\‘iﬂ CF3s5020
0
. ' ' N
N flg‘\ N-OPH
I N H2NOH'HC!, NE13 S o
g o \ C o\\ /N NH
%N

. NG T F7( 0 c
Fe g [¢]
Fi A
N H
1,Phenyichiorolommats, Pyridine o o N4
2. 08U, MpCN \\S'N N

F - ' axpmple 6 cl
o P
Fﬁ:
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2-Chloro-4-(4-methyl-2-piperidin-4-yl-thiazol-5-ylmethoxy)-benzonitnle

Xo Ci

4.5 g 4-{5-(3-Chloro4-cyano-phenoxymethyl)-4-methyl-thiazol-2-yl}-piperidine- 1-

carboxylic acid tert-butyl ester (denved from 4-(5-Chloromethyl-4-methyl-thiazol-2-yl)-
piperidine-1-carboxylic acid tert-butyl ester and commercially available 2-Chloro-4-
hydroxy-benzonitrile according to the method described in Example 1) was dissolved
in 100 m! dichloromethane. 20 ml trifluoroacetic acid were added and the reaction
mixture stirred at room temperature for one hour. The solvent was removed in vacuo
and the residue dossolved in 200 mi ethyl acetate, washed three times with saturated
NaHCO3 solution and then dried over MgSO4. The solvent was removed in Vacuo to
obtain 3.5 g 2-Chloro-4-(4-methyi-2-piperidin-4-yl-thiazol-5-ylmethoxy)-benzonitrile as
colourless solid.

C17H18CIN30OS (347.87), MS (ES!): 348.0 (M+H").

2-Chloro-4-[4-methyl-2-(1-trifluoromethanesulfonyl-piperidin-4-yl)-thiazol-5-ylmethoxy]-

benzonitrile

'f)g—\ CFaso2c) Cr'\lgﬂ

HN(\:(I\ Sv O-Qﬂ\\u ‘\
cl F7( o

500 mg 2-Chloro-4-(4-methyl-2-piperidin-4-yl-thiazol-5-yImethoxy)-benzonitrile was
dissolved in 20 m! dichloromethane. 0.25 ml N,N-Diisopropylethylamine and 50 mg
dimethylaminopyridine were added. Then 0.26 ml trifluoromethanesulfonylchloride
were added to the ice cooled reaction mixture. The cooling bath was removed and the
reaction mixture stirred at room temperature overnight. The reaction mixture was

washed with 10 ml saturated NaHCO3 solution and then dried over MgS0O4. The

solvent was removed in Vacuo. The resulting crude material was purified by reversed
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phase HPLC to obtain 350 mg 2-Ch10ro—4-[4-methyl¥2-(1-_triﬂuoromethanesulfonyl-

piperidin-4-yl)-thiazol-5-yImethoxy]-benzonitrite as amorphous solid.
C18H17CIF3N303S2 (479.93), MS (ESI): 479.9 (M+H").

34{2-Chloro-4-[4-methyl-2-(1 -triﬂudromethanesulfonyl-piperidin-4-yi)-thiazol—5-
ylmethoxy]-phenyl}-4H-[1,2,4]oxadiazol-5-one

N H
’éﬂ . \N\ro
.8 o 4
O\\ N N-C

F Cl
7( o example 6

According to the method described in Example 1 3-{2-Chloro-4-{4-methyl-2-(1-
triﬂuoro'methanesulfonyl-piperidin#-yi)-thiazoI-S-ylmethoky]-phenyl}i4H— |
[1.2,4]oxadiazol-5-one was obtained from 2-Chloro-4-[4-methyl-2-(1-
trifluoromethanesutfonyi-piperidin-4-yl)-thiazol-5-yimethoxy}-benzonitrile.
C19H18CIF3N405S2 (538.96), MS (ESI): 539.3 (M+H").

Example 7

3-(2-Chloro-4-{4-methyl-2-[1-(2,2,2- tnﬂuoro-ethyl) plperldln-4 yl}-thiazol-5- ylmethoxy}

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

Wd\gx ’
g N CFACH2502CF2
o & N
HN N
. Ci ’ : .

i "
'§ﬂ e
1.Phenyichlora(oimate, Pyridine N O‘Q—<\

2. DB, MoCN

. /L example 7 [w]
F F

’ ' N ..
rﬁg—\ . N-0-H
'}’&\ HZNOM*HCI, NEG s o—¢ N

§2_
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2-Chloro-4-{4-methyl-2-[1-(2,2,2-trifluoro-ethyl)-piperidin-4-yl)-thiazol-5-yimethoxy}

benzonitrile

s
O/Ls O‘Q—\\ crackzsozca | °_Q—‘\,,
HN . N ‘/L o
) F

710 mg 2-Chloro-4-(4-methyl-2-piperidin-4-yl-thiazol-5-ylmethoxy)-benzonitrile were
dissolved in 20 ml tetrahydrofuran. 0.55 ml N,N-Diisopropylethylamine and 710 mg
2,2,2-Triﬂu6roethyI-triﬂuoromethanesulfonate were added and the reaction mixture
heated under reflux for two hours. The cooled reaction mixture was diluted by addition
of 100 mi ethyl acetate, washed with 20 m! water and brine then dried over MgS04.
The solvent was removed in vacuo to obtain 1.0 g crude 2-Chloro-4-{4-methyl-2-[1-
(2,2,2-trifluoro-ethyl)-piperidin-4-yl]-thiazol-5-yImethoxy}-benzonitrile.
C19H19CIF3N30S (429.89), MS (ES!): 430.0 (M+H"),

3-(2-Chloro-4-{4-methyl-2-[1-(2,2,2-trifluoro-ethyl)-piperidin-3-yl)-thiazol-5-ylmethoxy}-
phenyl)-4H-{1,2 4]oxadiazol-5-one

F{‘ example 7 o}
F

According to the method described in Example 1 3-(2-Chloro-4-{4-methyl-2-{1-(2,2,2-
trifluoro-ethyl)-piperidin-4-yl]-thiazol-5-ylmethoxy}-phenyl)-4H-[1,2 4joxadiazol-5-one
was obtained from 2-Chloro-4{4-methyl-2-[1-(2,2,2-trifluoro-ethyl)-piperidin-4-yl)-
thiazol-5-yimethoxy}-benzonitrile.

C20H20CIF3N403S (488.92), MS (ESI): 489.1 (M+H").

Example 8
3-{2-Chloro-4-{4-methyl-2-(1-phenyl-piperidin-4-yl)-thiazol-5-ylmethoxy]-phenyl}<4H-
[1,2,4]oxadiazol-5-one :
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T

P T )

%
T

According to the method described in Example 1 3-{2-Chloro-4-[4-methyl-2-{1-pheny!-
piperidin-4-yl)-thiazol-s-ylmethoxy]-phenyl}-4H-[1,2,4]cxadiazo!-5-one was obtained
from 4-( 5~Chloromethyl-4-methyl-thiazol-2-yl)—1-phenyl-piperidine and commercially
available 2-Chloro-4-hydroxy-benzonitrile. |
C24H23CIN4O3S (482.99), MS (ESI): 483.4 (M+H").

Example 8 o
3-{2-Chloro-4-[2-(4,4-difluoro-cyclohexyl)-4-methoxymethyl-thiazol-5-yimethoxy]-
pheny!}-4H-{1,2 4]oxadiazol-5-one '

4
o

o

F ci

o

“3 z":

T

z

According tq the method déscribed in Example 1 3-{2-Chloro-4-{2-(4,4-difluoro-
cyclohexyl)-4~methoxymethyl-thiézoi-5-ylmethoxy]—phenyl}-4H-[1 .2, 4]oxadiazol-5-one
was obtained from 5-Ch|oromethyl-2-(4,4-diﬂuoro-cyclohexyl)-4-rhethoxymethyl—'
thiazole and commercially available 2-Chloro-4-hydroxy-benzonitrile.
C20H20CIF2N3048S (471.91), MS (ESI): 472.4 (M+H").

Example 10 :
3-{2-Chloro-4-[2-(2-cyclohexyl-ethyl)-4-methoxymethyl-thiazol-5-ytmethoxy]-phenyl}-
4H-{1,2 4]oxadiazol-5-one ' - |

!
O,

i
O
According to the method described in Example‘1 3-{2-Chloro-4-[2-(2-cyclohexyl-ethyl)-
4-methoxymethyl-thiazol-5-yimethoxy]-phenyl}-4H-[1 2 4Joxadiazol-5-one was obtained

[a)

1

Q
ZE/ Esz
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from 5-Chloromethyl-2-(2-cyclohexyl-ethyl)-4-methoxymethyl-thiazole and
commercially available 2-Chloro-4-hydroxy-benzonitrile.
C22H26CIN304S (463.99), MS (ESI): 464.4 (M+H").

Example 11
3-[2-Chloro-4-(2-cycloheptyl-4-methoxymethyl-thiazol-5-yimethoxy)-phenyl]-4H-

[1.2,4]oxadiazol-5-one

N N
O_LS o 4 Y
-0

o

According to the method described in Example 1 3-[2-Chloro-4-(2-cycloheptyl-4-
methoxymethyi-thiazol-5-ylmethoxy)-phenyi]-4H-{1,2,4]oxadiazol-5-one was obtained
from 5-Chloromethyl-2-cycloheptyl-4-methoxymethyl-thiazole and commercially
available 2-Chloro-4-hydroxy-benzonitrile.

C21H24CIN304S (449.96), MS (ESI): 450.5 (M+H").

Example 12
Trans-3-(2-Chloro-4-{2-[4-(4-chloro-phenyl)-cyclohexyi]-4-methoxymethyl-thiazol-5-
ylmethoxy}-phenyl)-4H-[1,2 4]oxadiazol-5-one

SN
I < S \NTO

N

According to the method described in Example 1 trans-3-(2-Chloro-4-{2-[4-(4-chloro-
phenyl)-cyclohexyl}-4-methoxymethyl-thiazol-5-ylmethoxy}-phenyl)-4H-
[1,2,4)oxadiazol-5-one was obtained from trans-5-Chloromethyl-2-[4-(4-chloro-phenyl)-
cyclohexyl]-4-methoxymethy!-thiazole and commercially available 2-Chloro-4-hydroxy-
benzonitrile. ‘

C26H25CI2N304S (546.48), MS (ESI): 546.4 (M+H").
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Example 13 : . o
3-[2-Chloro-4-(2-cyclopentyl-4-methoxymethyl-oxazol-5-yImethoxy)-phenyl}-4H- )
[1.2,4]oxadiazol-5-one

N - H
l’\i\\ k.0
o O

. -9

ci . .

According to the method described in Example 1 3-[2-Chloro-4-(2-cyclopentyl-4-
methoxymethyl-oxazol-5-yimethoxy)-phenyl]-4H- {1 ,2,4]oxadiazol-5-one'was obtained
from 5-Chloromethyl-2-cyclopentyl-4-methoxymethyl-oxazole and commercially

available 2-Chloro-4-hydroxy-benzonitrile.
C19HZ20CIN3O5 (405.84), MS (ESI): 406.1 (M+HY).

Example 14 .
3-{2-Chloro-4-[4-methoxymethyl-2«(6-trifluoromethyl-pyridin-3-y!)-thiazol-5-ylmethoxy)-
phenyl}-4H-[1,2 4]Joxadiazol-5-one

/
o

N

"\Q\ q o
F P N~
el N

=]

According to the method described in Example 1 3-{2-Chloro-4-[4-methoxymethyl-2-(6-
trifluoromethyl-pyridin-3-y!)-thiazol-5-yimethoxy]-phenyl}-4H-{1,2,4]Joxadiazoi-5-one

was obtained from 5-(5-Chloromethyl-4-methoxymethyl-thiazol-2-yl)-2-triflucromethy!-
pyridine and commercially available 2-Chloro-4-hydroxy-benzonitrile.
C20H14CIF3N404S (498.87), MS (ESI): 499.3 (M+H").

Example 15
3-[2-ChIoro—4-(2—cyclohexyl-4-ethoxymethyl—oxazol-S-ylmethoxy)-pheny|],.4H-
[1.2.4)oxadiazol-5-one

54
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N \ ,1
N’o

[ ]
According to the method described in Example 1 3-[2-Chloro-4-(2cyclohexyl-4-
ethoxymethyl-oxazol-5-ylmethoxy)-phenyl]-4H-[1,2 4]oxadiazol-5-one was obtained
from 5-Chloromethyl-2-cyclohexyl-4-ethoxymethyl-oxazole and commercially available
2-Chloro-4-hydroxy-benzonitrile. _
C21H24CIN305 (433.90), MS (ESI):‘434.2 (M+H").

Example 16
3-[2-Chloro-4-(2-cyclohexyl-4-methoxymethyl-oxazol-5-ylmethoxy)-phenyl]-4H-

(1,2 4joxadiazol-5-one

According to the method described in Example 1 3-[2-Chloro-4-(2-cyclohexyt-4-
methoxymethyl-oxazol-5-ylmethoxy)-phenyi]-4H-{1,2 ,4]oxadiazol-5-one was obtained
from 5-Chloromethyl-2-cyclohexyl-4-methoxymethyl-oxazole and commercially
available 2-Chloro-4-hydroxy-benzonitnle.

C20H22CIN305 (419.87), MS (ESI): 420.1 (M+H").

Example 17

3-[2-ChIoro-4-(2-cyc!oheptyl—4—melhoxymethyl-oxazoI«S'ylmélhoxy)-phenyf]-4H-
[(1,2,4]oxadiazol-5-one

/
o]
N

O id

N_'O

(=]

According to the method described in Example 1 3-[2-Chloro-4-(2-cycloheptyl-4-
methoxymethyl-oxazol-5-ylmethoxy)-phenyl}-4H-[1,2 4]Joxadiazol-5-one was cbtained
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from 5-Chloromethyl-2-cyc|ohepty'l-4-methoxymethyl-oxazble and commercially -
available 2-Chloro-4-hydroxy-benzonitrile. '
C21H24CIN305 (433.90), MS (ESI): 434.1 (M+H").

Example 18
Trans-3-{2—Chloro~4-[4-rnelhoxy'rnethyl—Z-(ti-triﬂuoromethyl-cyclohexy‘l)-oxazol-s-
ylmethoxy}- phenyl}-4H-[1,2,4]oxadiazol-5-one 18a and

cis-3-{2-C hioro-4-[4-methoxymethyl-z-(4-trifluoromethy!{yc!ohexyi)-oxazol-S-
yimethoxy]- phenyl}-4H-[1 .2,4Joxadiazol-5-one 18b

: N H
;—_ : I,\{j )
/Y Mg o '~
N"o F N0

F =}
exampiv 18a F cxample 185

According to the method described in Exampie 1 a mixture of cis and trans 3-{2-
Chloro-4-[4-methoxymethyl-2-(4-trifiucromethyl-cyclohexyl)-oxazol-5-yimethoxy)-
phenyl}-4H-[1,2 4Joxadiazol-5-cne was obtained from cis/trans-5-Chloromethyl-4-
methoxymethyl-2-(4-trifluoromethyl- cvcfohexyl)-oxazole The diastereoisomeres were
separeted by chromatography on a chiral phase Chlralpak AD-H/45 n-
heptane:methanol.ethanol = 10:1:1 + 0.1 % trifluoro acetic acid to obtain trans-3-{2-
Chloro-4-[4-methoxymethyl-2-(4-trifluoromethyl-cyclohexyl)-oxazol-5-yimethoxy]-
phenyl}-4H-[1,2 4]oxadiazol-5-one18a [C21H21CIF3N305 (487.87), MS (ESI): 488.2
(M+H"), Rt = 24.5 min] and cis-3-{2-Chloro-4-[4-methoxymethyi-2-(4-trifluoromethyl-
cyclohexyl)-oxazol-5-ylmethoxy]- phenyl}-4H-[1,2 4]Joxadiazol-5-one 18b
[C21H21CIF3N305 (487.87), MS (ESI): 488.2 (M+H"), Rt.= 8.0 min].

Example 19

3-[2-Chloro-4-(2-cyclohexyl-4-morpholin-4-ylmethyl-oxazol-5-yimethoxy)-phenyl]-4 H-
(1.2,4]Joxadiazol-5-one

(J
7‘( Mo
s
Nfo
[

R
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According to the method described in Example 1 3-[2-Chloro-4-(2-cyclohexyl-4-
morpholin-4-ylmethyl-oxazol-5-yimethoxy)-phenyl]4H-[1,2,4]Joxadiazol-5-one was
obtained from 4-(5-Chloromethyl-2-cyclohexyl-oxazol-4-ylmethyl)-morpholine and
commercially available 2-Chloro-4-hydroxy-benzonitrile.

C23H27CIN4O5 (474.95), MS (ESI): 475.22 (M+H").

Example 20
3-[2-Chloro-4-(2-cyclohexyi-4-diethylaminomethyl-oxazol-5-ylmethoxy)-phenyl}-4H-
[1,2,4]Joxadiazol-5-one

.
) A '1
i o \NYO
N,O

o
According to the method described in Example 1  3-{2-Chloro-4-(2-cyclohexyl-4-
diethylaminomethyl-oxazol-5-ylmethoxy)-phenyl}-4H-[1,2 ,4]oxadiazol-5-one was
obtained from (5-Chloromethyl-2-cyclohexyl-oxazol-4-ylmethyl)-diethyl-amine and
commercially available 2-Chloro-4-hydroxy-benzonitrile.

C23H29CIN40O4 (460.96), MS (ESI): 461.2 (M+H*).

Example 21
3-[2-Chloro-4-(2-cyclohexyl-oxazol-4-yimethoxy)-phenyl]-4H-[1,2,4]oxadiazol-5-one

:\>*\ qn o
N o.< \>—~<\ Y
W0

e

According to the method described in Example 1 3-[2-Chloro-4-(2-cyclohexyl-oxazol-
4-yimethoxy)-phenyl}-4H-[1,2 4]oxadiazol-5-one was obtained from 2-Cyclohexyl-4-
iodomethyl-oxazole? and commercially available 2-Chloro-4-hydroxy-benzonitrile.
C18H18CIN304 (375.81), MS (ESI): 376.1 (M+H").

2\WO 2004075815
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Example 22 v : , .
3-{2-C h|0r0-4-[2-(2-cycIoheXyl-vinyl)-4-methoxymethy!-thiazol-S-ylmethoxy]~phenyl}-
4H- [1,2,4)oxadiazol-5-one

According to the method described in Example 1 3-{2-Chlor6-4-[2-(2-cyclohexyl-
vinyl}-4-methoxymethyl-thiazol-5-ylmethoxy]-pheny(}-4H- [1,2,4]oxadiazol-5-one was
obtained from 5-Chloromethyi-2-(2-cyclohexyl-vinyl)-4-methoxymethyi-thiazole and
commercially a\'_/ailable 2-Chloro-4-hydroxy-benzonitrile.

C22H24CIN304S (461.97), MS (ESI): 462.1 (M+H").

Example 23
3-{2-Chloro-4-{4-methyl-2-(6-trifluoromethyl-pyridin-3-yt)-thiazol-5-yimethoxy]-phenyl}-
4H-[1,2,4]oxadiazol-5-one

Cl

. N . . oy
I’\g—\ : Y, ~PPh3.DEAD ' "f"‘gﬁ /&‘N
T~ - . X
l = S oH 4 - ] = S o) ‘
F Z HO F P :
F N E N
F . F :

F

F
F

O .
HN*(
' ~ O
1) NH20H - ngs\ é/’\N
2) phenyichloroformat, DBU | > S o Z
2-Chloro-4-[4-methyl-2-(6-trifluoromethyl-pyridin-3-yi)-thiazol-5-ylmethoxy]-benzonitrile

{ ; ’
TN N, PPN, DEAD '74\§_\ S
F N/ HO F P
N
F F

F
F

To an ice cooled solution of 2.76 g [4-Methyl-2-(6-trifluoromethyl-pyridin-3-yl)-thiazol-5-
yl]-methancl, 2.06 g 2-chloro-4-hydroxybenzonitrile and 3.03 g triphenylphosphine in
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30 ml tetrahydrofuran were added 1.74 ml diethylazodicarboxyate. The reaction
mixture was stirred at room temperature overnight. 0.56 ml 30% H202 were added
and the reaction mixture diluted by addition of 200 ml diethylether. The organic layer
was washed with 50 ml 1N NaOH and 50 ml water, dried over MgSO4. The solvent
was removed in vacuo.The resulting residue was purified by reversed phase HPLC to
obtain 2.02 g 2-Chloro-4-{4-methyl-2-(6-trifluoromethyl-pyridin-3-yli})-thiazol-5-
yimethoxy]-benzonitrile as a lyophilisate.

C18H11CIF3N30S (409.82), MS (ESi): 410.1 (M+H").

3-{2-Chloro-4-[4-methyl-2-(6-trifluoromethyl-pyridin-3-yl)-thiazol-5-ylmethoxy]-phenyl}-
4H-[1,2,4]oxadiazol-5-one

o
o HNJ(O
\Nf

e

According to the method described in Example 1 3-{2-Chloro-4-{4-methyl-2-(6-
trifluoromethyl-pyridin-3-yl)-thiazol-5-ylmethoxy]-phenyl}-4H-[1,2,4]Joxadiazol-5-one

F

was obtained from 2-Chloro-4-[4-methyl-2-(6-trifluoromethyl-pyridin-3-yl)-thiazol-5-
ylmethoxy}-benzonitrile.
C19HM12CIF3N40Q3S (468.84), MS (ESI): 469.2 (M+H").

Example 24
3-(2-Chloro-4-{1-[4-methyl-2-(trans-1,4-trifluoromethyl-cyclohexyl)-thiazol-5-yl}-2-
phenyl-ethoxy}-phenyl)-4H-[1,2 4]oxadiazol-5-one

Cl
0 “i: S N
0
N\ N\ ?
- N—O
N

F

\fs
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According to the method described in Example 1 3-(2-Chloro-4-{1-{4-methyt-2-(trans-
1 ,4-triﬂuoromethyl-cyclohexyl)-thiazol—5-yl]-2-phenyl—ethoxj}-phenyl)-ti H- _ '
[1.2,4]oxadiazol-5-0ne was obtained from 2-Chloro-4-{1-[4-methyl-2-(4-trifluoromethyl
cyclohexyl)-thiazol-5-yl}-2-phenyl-ethoxy}-benzonitrite (derived from 1-{4-Methyl-2-(
trans-1 ,4itriﬂuoromethyl-cyclohexyl)—thiazoI-5-yl]-2-phenyiethanol and 2-chloro-4-
hydroxybenzonitrile according to the method described in example 23).

The racemic mixture was separated into its enantiomers by chrorriatography on chiral ,‘
phase (Ch‘iralpak AD-H/39) with the eluent n-heptane: pfopanol :ethanol=8:1:.1, Rt =
7.13 min and 9.94 min. |

C27H25CIF3N303S (564.03), MS (ESI): 564.33 (M+H").

The following examples were prepared according to process D:
Example 25

3-{4-[4-(3-Benzyloxy-propyl)-2-(6-trifluoromethyi-pyridin-3-yl)-thiazol-5-ylmethoxy]-2-
chloro-phenyl}-4H-[1,2 4]Joxadiazol-5-one

0 ’ ‘ o
c :
N ' NaH, DMF Ny
R ’s\ ©F Y X I 3 ¢
N
F I _ OH F | P s o—@—\\
F1 N . F N N

F

.} NH20H -

1) ?
2.) phenyichloroformate, pyridine o
3.) DBU, MeCN
N
j N “ H o
R
ool ate!
F N NT

F
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4-[4-(3-Benzyloxy-propyl)-2-(6-trifluoromethyl-pyridin-3-yl)-thiazol-5-yImethoxy}-2-
chloro-benzonitrile

j NaH DMF

F
1449 [4-(3-Benzyloxy-propyl)-2-(6-triﬂuoromethyl-pyridin-3-yI)-thiazol-s-yl]-methanol
were dissolved in 15 ml dimethylformamide. 231 mg sodium hydride (95%) were
added and the reaction mixture stirred at room temperature. After thirty minutes 549
mg 2-chloro-4-flucrobenzonitrile were added and the reaction mixture stirred at room
temperature for one hour. Then the reaction was quenched by the addition of 20 mi
water and extracted three times with portions of 50 mi methyltertbutylether. The

combined organic'phases were dried over MgSO4. The solvent was removed in vacuo.

The resulting residue was purified by reversed phase HPLC to obtain 641 mg 4-[4-(3-
Benzyloxy-propyl)-2-(6- tnﬂuoromethyl-pyfxdm 3-yh)- thlazol-5~ylmethoxy] 2-chicro-
benzonitrile as yellow lyophilisate.

C27H21CIF3N302S (544.0), MS (ESI): 544 2 (M+H"), Rf(n-heptane:ethyl acetate =
1:1) = 0.66.

3-{4-{4-(3-Benzyloxy-propyl)-2-(6-trifluoromethyl-pyridin-3-yl)-thiazol-5-ylmethoxy]-2-
chloro-phenyl}-4H-{1,2 4]Joxadiazol-5-one

C

!
H o
-t
.
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According to the method de.scr'ibedA in Example 1 3—{4-[4-(3—Behzyloxy-propy!)-Z-(BQ -
triﬂuorométhyl-pyridin-3-yI)-thiazol-5-ylmethoxy]-2—chloro-hhenylHH-H 2,4]oxadiazol-
5-one was obtained from 4-[4-(3-Benzyloxy-propyl)-2-(6-trifluoromethyl-pyridin-3-yl)-
thiazol-5-yimethoxy]-2-chloro-benzonitrile

028H2201F3N404S (603.02), MS (ESI): 603.3 (M+H").

Example 26

- 3+2-Chloro-4-{1 -[4-methyl-2-(6-triﬂu0romethyl—pyridin-:i-yl)-thiazol-S-yl]-propoxy}-

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

/M e
\S 0 \\(

. ON9
' c

According to the method described in Example 1 3-(2-Chloro-4-{1-[4-methy!-2-(6-
triﬂuqromethyi-pyridin-3-yl)-thiazoI-S-yl]-propoxy}-phenyl)-4H-[1 ,2,4]oxadiazol-5-one
was obtained from 2-Chloro-4-{1 -[4-methyl-2-(6-triﬂuoromethyl;pyridin~3-yl)-thiazol-5-
ylil-propoxy}-benzonitrile (derived from 1-[4~Methy!-2-(6-triﬂudromethyl-pyridin-3-yl)-
thiazol-S-yI]-propan-ﬁ -0l and 2-chloro-4-fluorobenzonitrile aécording to the method
described in example 25).

C21H16CIF3N403S (496.90), MS (ESI): 497.1 (M+H").

Example 27
3-(2-Chloro-4-{2-(4-fluoro-phenyl}-1-[4-methyl-2-(6-trifluoromethyl-pyridin-3-yl)-thiazol-
5-yl}-ethoxy}-phenyl)-4H-[1,2,4]oxadiazol-5-one

§§
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According to the method described in Example 1 3-(2-Chloro-4-{2-(4-fluoro-phenyl)-1-
[4—methyl-2-(6-triﬂuororﬁethyl-pyridin-S-yl)-thiazoI-S-yl}-ethoxy}—phenyl)-4H-

[1,2 4]oxadiazol-5-one ;Nas obtained from 2-Chloro-44{2-(4-fluoro-phenyl)-1-[4-methyl-
2-(6-trifluoromethyl-pyridin-3-yl)-thiazol-5-yl}-ethoxy}-benzonitrile (derived from 2-(4-
Fluoro-phenyl)-1-[4-methyl-2-(6-triflucromethyl-pyridin-3-yl)-thiazol-5-yl}-ethanol and 2-
chloro-4-fluorobenzonitrile according to the method described in example 25).
C26H17CIFAN403S (576,96), MS (ESI): 577.0 (M+H*).

Example 28
3-(2-Chloro-442,2 2-trifluoro-1-[4-methyl-2-(4-trifluoromethyl-cyclohexyi)-thiazol-5-yi}-
ethoxy}-phenyl)-4H-{1 ,2,4]oxadiazol-5-one

Fos
F\\F

According to the method described in Example 1 3-(2-Chloro-4-{2,2,2-trifluoro-1-[4-
methyl-2-(4-trifluoromethyl-cyclohexyl)-thiazol-5-yl}-ethoxy}-phenyl)-4 H-
[1,2,4)oxadiazol-5-one was obtained from 2-Chloro-4-{2,2,2-trifluoro-1-{4-methyl-2-(4-
triluoromethyl-cyclohexyl)-thiazol-5-yl]-ethoxy}-benzonitrile (derived from 2,2,2-
Trifluoro-1-[4-methyl-2-(4-trifluoromethyl-cyclohexyl)-thiazol-5-yi]-ethanoil and 2-chioro-
4-fluorobenzonitrile according to the method described in example 25).
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C21H18CIFEN303S (541,90), MS (ESI): 542.1 (M+H").

Example 29 .
3-(2-Chloro-4-{1-[4-methy|-2-(4-trifluoromethyl-cyclohexyl)-thiazol-5-yl}-2-pyridin-2-yl-
ethoxy)-phenyl)-4H-[1,2,4]oxadiazol-5-one '

According to the method described in Example 1 3-(2-Chloro-4-{1-[4-methy!-2-(4-
triluoromethyl-cyclohexyl)-thiazoi-5-yl]-2-pyridin-2-yl-ethoxy}-phenyl)-4H-

(1 ,234]0xadiazol-5‘one was obtained from 2-Chloro-4-{1-[4-hethyl—2-(4-triﬂuoromethyl—
cyclohexyl)-thiazdl-S-yI]-Z-pyridin-2-yl—ethoxy}-benzonitrile (derived from 1-[4-Methyl-2-
(4-triﬂuoromeihyl—cyclohexyl)—thiazol—S-yl]-Z-pyr'idin-2-yl-ethanoI and 2-chloro-4-
fluorobenzonitrile according to the method described in example 25). '
C26H24CIF3N403S (565.02), MS (ESI): 565.2 (M+H").

The following examples were prepared according to process E:

Example 30 _
3-(2-Flucro-4-{2,2,2-trifluoro-1-[4-methyl-2-( trans-1 ,4-tr'rﬂuoromethyl—cyclohexyl).-
thiazol-5-yl}-ethoxymethyl}-phenyl}-4H-[1,2 4]oxadiazol-5-one
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2-Fluoro-4-{2,2,2-triftuoro-1-[4-methyl-2-( trans-1,4-trifluoromethyl-cyclohexyl)-thiazo}-
5-yl]-ethoxymethyl}-benzonitrile

F . £ F P
S0 > ‘W
F MNaH S o
O/Ls o4 4 g F:\f_,O/L
F

F
Fﬁf
F

800 mg 2,2,2-Trifluoro-1-{ 4-methyl-2-( trans-1,4-trifluoromethyl-cyclohexyl)-thiazol-5-
ylj-ethano! and 493 mg 4-Bromomethy!-2-fluoro-benzonitrile were dissocived in 25 ml
dimethyiformamide and cooled in an ice bath. At 0°C 116 mg sodium hydride (95%)
were added. The cooling bath was removed and the reaction mixture was stirred at
room temperature for ohe hour. Then 10 ml water were added and the reaction
extracted three times with portions of 30 ml ethyl acetate. The combined organic layers
were dried over MgSO4. The solvent was removed in vacuo. The resulting residue was
purified by reversed phase HPLC to obtain 550 mg 2-Fluoro4-{2,2 2-trniftuoro-1-[4-
methyl-2-( trans-1,4-trifluoromethyl-cyclohexyl)-thiazol-5-yl}-ethoxymethyl}-benzonitrile.
C21H19F7N20S (480.45), MS (ESI): 481.2 (M+H").

3-(2-Fluoro-4-{2,2,2-trifluoro-1-[4-methyl-2-(trans-1,4-trifluoromethyl-cyclohexyl)-
thiazol-5-yl)-ethoxymethyl}-phenyl)-4H-[1,2 4]oxadiazol-5-one
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According to the method described in Example 1 3-(2-Fluoro-4-{2,2,2-trifluoro-1-{4-
methyl-2-( trans-1,4-trifluoromethyl-cyclohexyl)-thiazo\-5-yl]-ethoxymethyl}-phenyl)-4 H-
[1.2,4]oxadiazol-5-one was obtained from 2-Fluoro-4-{2,2,2-trifluoro-1-[4-methyl-2-(
trans-1,4-trifluoromethyl-cyclohexyl)-thiazol-5-yl}-ethoxymethyl}-benzonitrile.
C22H20F7N303S (539.48)‘ MS (ESI): 540.2 (M+H").

Example 31 :
3-(2-Fluoro-4-{2,2,2-trifluoro-1-{4-methyl-2-(6-trifluoromethy!-pyridin-3-ylj-thiazol-5-yl)-
ethoxymethyi}-phenyl}-4H-{1 ,2,4]oxadiazcl-5-one

0

T

o

o~ 7

According to the method described in Example 1 3-(2-Fluoro—4-{2,2,2-triﬂuor6—1-[4-
methyl-2-(6-trifluoromethyl-pyridin-3-yl)-thiazol-5-yl]-ethoxymethyf}-phenyl)-4H-

[1.2 4]oxadiazol-5-one was obtained from 2-Fluoro-4-{2,2 2-trifluoro-1-{4-methyl-2-(6-
trifluoromethyl-pyridin-3-yl)-thiazol-5-yil-ethoxymethyl}-benzonitrile (derived from 2,2,2-
Triﬂuoro-1-[4-methyl—2—(6-triﬂuoromethyl—pyridin—3-yl)-thiaiol-5~yﬂ-ethanol ang 4-
Bromomethyl-2-flucro-benzonitrile according to the method described in example 30).
The racemic mixture was separated into its enantiomers by chromatcegraphy on chiral
phase (Chiralpak AD-H/44) with the eluent n-heptane: propancl : ethanol= 8:1:1 4
(preconditioning of the column with 0.1% trfluoracetic acid)., Rt = .51 min and 11.49
min.

C21H13F7N403S (534.42), MS (ESI): 535.2 (M+H").

Fo
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_Eiampl'e 32
3-{4-{2,2,2-Trifluoro-1-[4-methyi-2-(6-trifluoromethyi-pyridin-3-yl)-thiazol-5-yl}-
ethoxymethyl}-phenyl)-4H-[1,2 4]oxadiazol-5-one

Fo F
F~
0 H
N (0]
S
N \g C <\\f
Fool N N
N= |

F

According to the method described in Example 1 3-(4-{2,2,2-Trifluoro-1-{4-methyl-2-(6-
triflucromethyl-pyridin-3-yl)-thiazol-5-yl]-ethoxymethyl}-phenyl)-4H-[1,2,4]Joxadiazol-5-

F

one was obtained from 4-{2,2,2-Trifluoro-1-[4-methyl-2-(6-trifluoromethyl-pyridin-3-yl)-
thiazol-5-yl]-ethoxymethyl}-benzonitrile (derived from 2,2,2-Trifluoro-1-[4-methyl-2-(6-
trifluoromethyl-pyridin-3-yl)-thiazol-5-yi]-ethanol and commercially available 4-
Bromomethyl-benzonitrile according to the method described in example 30).
C21H14F6N403S (516.43), MS (ESI): 517.1 (M+H").

Exampie 33 _
3-{4-{1-[4-Methyl-2-(6-trifluoromethyl-pyridin-3-yl}-thiazol-5-yl]-propoxymethyl}-2-
trifluoromethyl-phenyl)-4H-[1,2,4]Joxadiazol-5-one

O
4
O
h;/g_{‘ \No
S

FI\ © F
F =

N F F
F

According to the method described in Example 1 3-(4-{1-{4-Methyl-2-(6-trifluoromethyl-
pyridin-3-yl)-thiazol-5-yl}-propoxymethyl}-2-trifluvoromethyl-phenyl)-4H-[1,2,4]Joxadiazol-
5-one was obtained from 4-{1-[4-Methyl-2-(6-trifluoromethyl-pyridin-3-yl)-thiazol-5-yi}-
propoxymethyl}-2-trifluoromethyl-benzonitrile (derived from 1-{4-Methyl-2-(6-
triluoromethyl-pyridin-3-yl)-thiazot-5-yl}-propan-1-ol and 4-Bromomethyl-2-
trifluoromethyl-benzonitrile according to the method described in example 30).
C23H18FB6N403S (544.48), MS (ESI): 545.1 (M+H").
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Example 34 ,
3-(2-Chloro-4-{2,2,2-trifluoro-1-[4-methyl-2-(trans-1 4-trifluoromethyl-cyclohexyl)-
thiazol-5-yl]-ethoxymethyl}-phenyl)-4H-{1,2 4]Joxadiazol-5-one

' F

S
: b, Q 3~
F\‘ ‘ \N/0

F - C
According to the method described in Example 1 3-(2-Chloro-4-{2,2,2-trifluoro-1-[4-
methyl-2-(trans-1 ,4-trifluoromethyl-cyc!ohexyl)-thia2ol-s-yl]-ethoxymethyl}-phenyl)_-ti H-
[1,2.4Joxadiazol-5-one was obtained from 2-Chloro-4-{2,2,2-trifluoro-1-[4-methyl-2-(4-
triﬂuoromelhyI>-cyclohexyi)-thiazol-'S-yI]-ethoxymethyI}-benzonitrile (derived from 2,2, 2-
Trifluoro-1-f4-methyl-2-(trans-1 ,4-triﬂuoromelhyl-cyclohexyl)-thiazol-S-yl]-éthanol aﬁd
4—Bromomethy|—2-ch|oro-benzonitrilé according to the method described in example
30). | '
C22H20CIFBN303S (555.93), MS (ESI): 556.0 (M+H*)i

Example 35 , : . . ‘
3-(2-Ch|0r6—4-{2 ,2,2-tnfluoro-1 -[4-methyl-2-(6—triﬂuoromethyl~pyﬁdin-3~yl)-thiazo|-5-yl]—
ethoxymethyl}-phenyl}-4H-[1,2 4]Joxadiazol-5-one

F F

N F
!w H O
s 5 : :N‘(
\N"O

According to the method described in Example 1 3—(2-Chloro—4-{2.2,2-triﬂuoro-1-[4-
methyl-2-(6-trifluoromethyl-pyridin-3-yl)-thiazo!-5-ylj-ethoxymethyl}-phenyl)-4H- -
{1,2.4]oxadiazol-5-one was obtained from 2-Chloro-4-{2,2,2-trifluoro-1-[4-methyl-2-(6-
triftuoromethyl-pyridin-3-yl)-thiazol-5-yl]-ethoxymethyl}-benzonitrile {derived from 2,2,2-
Trifluoro-1-[4-methyl-2-(6-trifluoromethyl-pyridin-3-yl)-thiazo'-5-yl]-ethanol and 4-
Bromomethyl-2-chloro-benzonitrile according to the method described in example 30).
C21H13CIF6N403S (550.87), MS (ESI): 550.97 (M+H").
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Example 36
3-(8-{2,2,2-Trifluoro-1-[4-methyl-2-(6-trifluoromethyl-pyridin-3-yl)-thiazol-5-yl}-
ethoxymethyf}-quinolin-5-y1)-4H-[1,2 ,4]oxadiazol-5-one

&)
HN//<0
>~ 7/
N

According to the method described in Example 1 3-(8-{2.2,2—Triﬂuoro-1-[4-methyl-2-(6-
trifluoromethyl-pyridin-3-yi)-thiazol-5-y[}-ethoxymethyl}-quinolin-5-yl)-4H-

[1,2 4]oxadiazol-5-one was obtained from 8+{2,2,2-Trifluoro-1-{4-methyi-2-(6-
trifluoromethyl-pyridin-3-yl)-thiazol-5-yl}-ethoxymethyl}-quinoline-5-carbonitrile (derived
from 2,2,2-Trifluoro-1-[4-methyl-2-(6-trifluoromethyl-pyridin-3-yl)-thiazol-5-yl}-ethanol
and 8-Bromomethyl-quinioline-5-carbonitrile according to the method described in
example 30).

C24H15F6N503S (567.47), MS (ES!): 568.0 (M+H").

Example 37
3-(2-Chloro-6-{2,2,2-trifluoro-1-[4-methyl-2-(6-triflucromethyl-pyridin-3-yl)-thiazol-5-yl}-
ethoxymethyl}-pyridin-3-yl)-4H-[1,2,4]oxadiazol-5-one

o)

X

F
1 F ]
s
0 N ¢l

According to the method described in Example 1 3-(2-Chloro-6-{2,2,2-trifluoro-1-[4-
methyl-2-(6-trifluoromethyl-pyridin-3-yl)-thiazol-5-yl}-ethoxymethyl}-pyridin-3-yl)-4H-
[1,2,4]oxadiazol-5-one was obtained from 2-Chloro-6-{2,2,2-trifluoro-1-[4-methyl-2-(6-
trifluoromethyl-pyridin-3-yi)-thiazol-5-yl]-ethoxymethyl}-nicotinonitrile (derived from

2,2 ,.2-Trifluoro-1-[4-methyl-2-(6-trifluoromethyl-pyridin-3-yl)-thiazol-5-yl}-ethanol and 6-

\
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Bromometﬁyl-Z—éhloro—nicotinonilrile according to the method described in example
30). : ' )
C20H12CIFBN503S (551.86), MS (ESI): 552.0 (M+H").

Example 38

3-(2-Cyclopropyl-4-2,2,2-trifluoro-1-[4-methyl-2-(6-trifluoromethyl-pyridin-3-yl)-thiazol-
5-yi]-ethoxymethyl}-phenyl)<4H-[1 2’4]oxadiazol-5-one |

F
N F \
] 3 F ’ S
RS S
¢ | P b\ PA(OAC)2. KIPD4.
N P(Cy)3 .
F
F_ .
S
: o L .

1.) NH2OH, THF/MeOH . = S h
2.} phenylchloroformate, pyiding, DCM £ J -

3.} DBU, MeCN >[ N
J— F

L
N—~o

. 2-Cyclopropyl-4-{2,2,2-triﬂuoro¥1-[4-methy|-2-(6-triﬂuoromethﬂ-pjridin-3-yl)—thiazo|¥5-

yl)-ethoxymethyl}-benzonitrile

\
5
-~
PaOAL)2, KWPO4,
ﬁ\ P{Cy)d Z

309 mg 2-Bromo-4-{2,2,2-trifluoro-1-[4-methyl-2-(8-trifluoromethyl-pyridin-3-yl)-thiazol-
5-yl}-ethoxymethyl}-benzonitrile (derived from 2,2,2-Trifluoro-1-[4-methyl-2-(6-
trifluoromethyl-pyridin-3-yl)-thiazol-S-yi}-ethanol and 2-Bromo-4-bromomethyl-
benzonitrile according to the method described in example 30), 32 mg
tricyclohexylphosphine, 148 mg cyclopropylboronic acid and 470 mg K3P0O4 mono
hydrate were dissolved in a mixture of 4 ml toluene and 0.4 ml water. The reaction
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mixture was pured with argon, then 130 mg palladium (ll) acetate were added. The
reaction mixture was stirred at 100°C for three hours. The cooled reaction mixture was
diluted by addition of 100 ml ethyl acetate and filtered through a celite pad. The filtrat
was washed twice with 25 ml water, then dried over MgSO4. The solvent was removed
in vacuo. The resulting residue was purified by reversed phase HPLC to obtain 185 mg
2-Cyclopropyl-4-{2,2 2-trifluoro-1-{4-methyi-2-(6-trifluoromethyl-pyridin-3-yl)-thiazo!-5-
yl]-ethoxymethyl}-benzonitrile.

C23H17F6N30S (497.47), MS (ESI): 498.2 (M+H").

3-(2-Cyclobropyl-4-{2.2,2-trif|uoro-1 -[4methyl—2-(6—triﬂuoromelhyl-pyridin-3-yl)-thiazol-
5-yl}-ethoxymethyl}-phenyl)-4H-[1,2 4]oxadiazol-S-one

N
=

According to the method described in Example 1 3-(2-Cyclopropyl-4-{2,2,2-trifluoro-1-
[4-methyl-2-(6-trifluoromethyl-pyridin-3-yl)-thiazol-5-yl]-ethoxymethyl}-phenyl)-4H-
[1,2,4]oxadiazol-5-one was obtained from 2-Cyclopropyl-4-{2,2,2-trifluoro-1-{4-methyl-
2-(6-trifluoromethyl-pyridin-3-yl)-thiazol-5-yl]-ethoxymethyl}-benzonitrile.
C24H18FBN403S (556.49), MS (ESI): 557.1 (M+H").

Example 39
3-(2-Cyclopropyl-4-{2,2 2-trifluoro-1-[4-methyl-2-(trans, 1,4-trifluoromethyl-cyclohexyl)-
thiazol-5-yl]-ethoxymethyl}-phenyl)-4H-{1,2 4]joxadiazol-5-one
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HOL ,ou '

Pd(0Ac)2, K3PO4, ;Z

1 PV

8r

2.) phenyichicroformate, pyrdine, DCM F )
3) DBU, MeCN >[
R F

- . F, .
: . : N F
JM
1.) NH2OH, THFMeOH . S
H
H
[ =0

2- Cyclopropyl-4-{2 2.2-trifluoro-1-[4-methyl-2-(trans- 1 4- tnfluoromethyl cyclohexyl)-
thiazol-5-yl]-ethoxymethyl}-benzonitrile

F “0* ”g_ev
N F
r)g—(:
$ E—
Ful - PA{OAC)2, K3POA4, F>|"
F>’ _ P(Cy):i S
F =
=N
Br ) ) A

157 mg 2-Bromo—4—{2,2,2-triﬂuoro_-1-{4~meth9I-2-(4-triﬂuoromethyl-cyclohexyl)-thiaiol-
5-yl}-ethoxymethyl}-benzonitrile (derived from 2,2,2-Trifluoro-1-[4-methyl-2-(trans-1,4-
triﬂuororhethyl-cyclohexyl)-thiazol-s-yl]-ethanoll and 2-Bromo-4-bromomethyl-
benzenitrile according to the method described in example 30), 8 mg
tricyclohexylphosphine, 32 mg cyclopropylboroﬁic acid and 237 mg K3P04 mono
hydrate were dissolved in a mixture of 2 ml toluene and 0.2 mt water. The reaction
mixture was pured with argon, then 65 mg palladium (Il) acetate were added. The
reaction mixture was stirred at 150°C for five hours. The cooled reaction mixture was
diluted by addition of 100 ml ethyl acetate and filtered through a celite pad. The filtrat
was washed twice with 25 ml water, then dried over MgSO4. The solvent was removed
in vacuo. The resulting residue was purified on silica gel with the eluent n-heptane :
ethyl acetate = 2:1 to obtain 44 mg 2-Cyclopropy}4-{2,2,2-trifluoro-1-{4-methyi-2-
(trans-1,4-trifluoromethyl-cyclohexyl)-thiazol-5-yl}-ethoxymethyl}-benzonitrile,

73
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C24H24F6N20S (502.53), MS (ESI): 503.2 (M+H"), Ri(n-heptane : ethyl acetate = 2:1)
=0.28.

3-(2-Cyclopropyl-4-(2,2,2-triftuoro-1-[4-methyl-2-(trans, 1,4-triflucromethyl-cyclohexyl)-
thiazol-5-yl)-ethoxymethyl}-phenyl)-4H-[1,2 4)Joxadiazol-5-one

F F

According to the method described in Example 1 3-(2-Cyclopropyl-4-<{2,2,2-trifluoro-1-
(4-methyl-2-(trans, 1,4-trifl uoromethyl—cyclohexyI)-thiazoI-Sin]-ethoxymethyl}-'phenyl)-
4H-{1,2,4)oxadiazol-5-one was obtained from 2-Cyclopropyl-4-{2,2 2-trifluoro-1-{4-
methyl-2-(trans- 1,4-trifluoromethyl-cyclohexyl}-thiazol-5-yl]-ethoxymethvl}-benzonitrile.
C25H25F6N303S (561.55), MS (ESH): 562.1 (M+H").

Example 40
3-(4-{2,2-Difluoro-1-[4-methyl-2-(6-trifluoromethyl-pyridin-3-yl)-thiazol-5-yl}-

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

o
HN/«
o
hf \ FF =N

| N S 5

F s
EN

F

-According to the method described in Example 1 3-(4-{2,2-Diftuoro-1-[4-methyl-2-(6-

trifluoromethyl-pyridin-3-yl)-thiazol-5-yl}-butoxymethyl}-phenyl)-4H-[1,2,4]Joxadiazol-5-
one was obtained from 4-{2,2-Difluoro-1-{4-methyl-2-(6-trifluoromethyl-pyridin-3-yl)-
thiazol-5-yl]-butoxymethyl}-benzonitrile (derived from 2,2-Difluoro-1-{4-methyl-2-(6-
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trifluoromethyl-pyridin-3-yl)-thiazol-5-yl}-butan-1-ol and commercially available 4-
Bromomethyl-benzonitrile according t6 the method described in examble 30). '
The racemic mixture was sepérated into its enantiomers by chromatography on chiral
phase (Chiralpak AD-H/54) with the eluent n-heptane: ethanol= 5:2+ 0.1% trfluoracetic
acid., Rt = 6.50 min and 8.77 min. '

C23H19F5N403S (526.49), MS (ESh): 527.0 M+H").

Example 41
3-(2-Chloro-4-{2,2-difluoro-1-[4-methyl-2-(6-trifluoromethyl-pyridin-3-yl)-thiazol-5-yl]-
butoxymethyl}-phenyl)-4H-{1,2,4]oxadiazol-5-one

o]

. ,
‘ , E .
- » \ =\ R.__o
F cl
According to the method described in Example 1 3-(2-Chloro-4-{2,2-difluoro-1-[4-
methyl-2-(6-trifluoromethyl-pyridin-3-yl)-thiazol-5-yl]-butoxymethyl}-phenyl)-4H- -
[1,2,4]oxadiazbl-5—one was obtained from 2-Ch|oro-4-{2.2-diﬂuoro-1-[4-methy|—2-(6-
trifluoromethyl-pyridin-3-yl)-thiazol-5-yl]-butoxymethyf}-benzonitrile (derived from 2,2-
Difluoro-1-[4-methyl-2-(6-trifluoromethyl-pyridin-3-yl)-thiazol-5-yl}-butan-1-ol and 4-
Bromomethyl-2-chloro-benzonitrile according to the method described in example 30).
C23H18CIF5N403S (560.93), MS (ESI): 561.1 (M+H").

Example 42° :
3-(4-(2,2-Difluoro-1-[4-methyl-2-(6-trifluoromethyl-pyridin-3-yl)-thiazol-5-yI}-
butoxymethyl}-naphthalen-1-yl)-4H-[1,2,4]oxadiazol-5-one

74
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z/ e o
o

F F

According to the method described in Example 1 3-(4-{2,2-Difluoro-1-[4-methyl-2-(6-
trifluoromethyl-pyridin-3-yl)-thiazol-5-yi]-butoxymethyl}-naphthalen-1-yl}-4H-
[1,2,4)oxadiazol-5-one was obtained from 4-{2,2-Difluoro-1-[4-methyl-2-(6-
triﬂdoromethyI-pyridin-3-yl)-thiazol-5-yl]—butoxymethyl}-naphthalene-1 -carbonitrile
(derived from 2,2-Difluoro-1-{4-methyl-2-(6-trifluoromethyl-pyridin-3-yl)-thiazol-5-yl}-
butan-1-ol and 4-Bromomethyl-naphthalene-1-carbonitrile according to the method
described in example 30).

C27H21F5N403S (576.55), MS (ESI): 577.2 (M+H").

Example 43
3-(8-{2,2-Difluoro-1-[4-methyi-2-(6-trifluoromethyl-pyridin-3-yi)-thiazol-5-yl}-
butoxymethyi}-quinolin-5-yi}-4H-[1,2,4}Joxadiazol-5-one

F
F N7\
o)
S\ n
(0]
F - Q
N/ N \_,T
F N N

According to the method described in Example 1 3-(8-{2,2-Diflucro-1-[4-methyl-2-(6-
trifluoromethyl-pyridin-3-yi)-thiazol-5-y!]-butoxymethyl}-quinolin-5-y1)-4 H-
[1.2,4]oxadiazol-5-one was obtained from 8-{2,2-Diflucro-1-{4-methyl-2-(6-
trifluoromethyl-pyridin-3-yl)-thiazol-5-yl]-butoxymethyl}-quinoline-5-carbonitrile (derived
from 2,2-Difluoro-1-[4-methyi-2-(6-trifluoromethyl-pyridin-3-yl})-thiazol-5-yl}-butan- 1-o!
and 8-Bromomethyl-quinoline-5-carbonitrile according to the method described in
example 30).

C26H20F5N503S (577.54), MS (ESI): 578.2 (M+H").
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Example 44
3-[4-(2-Benzo[b]thiophen-2-yl-4-methyl-thiazol-5-ylmethoxy)-2-chloro-phenyl]-2H-
[1,2,4]oxadiazo)-5-0one

N_Lz ’/N~ ‘
N IS\ O—Q—gNio
s ca H

(2-Bromo-4-methy!-thiazol-5-yl)-methanol

Bz’\iw — g/i’:gv“

sodium borohydnde (1.2 g, 31.2 mmot) is carefully added to a solution of 2-Bromo-4-
methyl-thiazole-5-carboxylic acid ethyl es.ter (3.6 g, 15.6 mmol) in ethanol (100 mi)
and water (1 mL) and stirred at room temperature for twelve hours. The soivent is
carefully removed under reduced pressure, the residude is taken up in ethyiacetate'
and washed with water. The organic phase is separated and dried over MgSO,. The
organic solvent is removed under reduced pressure to give 3.2 g of (2-Bromo-4-
methyl-thiazol-5-yl)-methano!, which was used without further purification. '
C5H6BrNOS (208.08), MS (ESI): 208.0 (M+H").

Methanesulfonic acid 2-bromo-4-methyl-thiazol-5-yimethyl ester

N ?
Bl/«;ﬁ’OH —_— - B.’E;LO-E_

To an icecold solution of (2-Bromo-4-methyl-thiazol-5-yl)}-methano! (3.2 g, 15.6 mmol)
and triethylamine (3,2 mL, 23.4 mmol) in dichloromethane (B0 mL) is slowly added a
solution of methanesulfonyl chloride (2.1 g, 18.7 mmol) in dichlioromethane (20 mL). -
The mixture is kept at this temperature for 45 minutes and afterwards allowed to warm
to room temperature. Water (30 mL) is added after 3 hours and the mixture is
extracted with ethylacetate. The organic phase is separated and dried over MgSO..
The organi'c solvent is removed under reduced pressure to give 3.0 g of
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Methanesulfonic acid 2-bromo-4-methyl-thiazol-5-ylmethyl ester, which was used

without further purification.

4-(2-Bromo-4-methyl-thiazol-5-ylmethoxy)-2-chloro-benzonitrile

HO—& N
Cli

To a solution of Z-ChIoro—4—hydroxy-benzonitrile (1.6 g, 10.1 -mmoi) in dry
dimethylformémide (30 mL) is carefully added sodium hydride (486 mg, 12.1 mmol).
The resulting mixture is stirred for 20 minutes at room temperature. A solution of
Methanesulfonic acid 2-bromo-4-methyl-thiazol-5-ylmethyl ester (3.0 g, 10.1 mmoi) in
dry dimethylformamide (5 ml) is added and the reaction mixture is stirred at room
temperature. The reaction mixture is diluted with 100 mL of ethylactate after 5 h and
water (20 mi) is carefully added (Caution: development of H;). The phases are
separated and the organic phase is dried over MgSQ,. The solvent is removed under
reduced pressure and the crude product is purifed by reversed phase HPLC to yield
2.2 g of 4-(2-Bromo-4-methyl-thiazol-5-ylmethoxy)-2-chloro-benzonitrile.
C12H8BrCIN20S (343.63), MS (ESI): 343.0 (M+H").

4-(2-Bromo-4-methyl-thiazol-5-yimethoxy)-2-chloro-N-hydroxy-benzamidine

nﬁ,oQ_—N . ?‘){VO-Q—«
Bl’LS - BI’LS NH,
] Ci

4-(2-Bromo-4-methy!-thiazol-5-ylmethoxy)-2-chloro-benzonitrile (200 mg, 0.6 mmol)
was dissolved in a mixture of 4 ml tetrahydrofuran and 4 ml methanol. Hydroxylamine
hydrochloride (1.0 g, 14.6 mmol} was added followed by the addition of 2.1 ml
triethylamine. The reaction mixture was stirred at 65°C overnight. The solvents were
removed in vacuo and the resulting residue poured into water and extracted five times
with ethylacetate. The combined organic extracts were washed with brine, dried over
MgSO4 and the solvent was evaporated in vacuo to obtain 198 mg 4-(2-Bromo-4-
methyl-thiazol-5-yimethoxy)-2-chloro-N-hydroxy-benzamidine as an oil,
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C12H11BICIN302S (376.66), MS (ESI): 376.0 (M+H").

3-{4-(2-Bromo-4-methyl-thiazol-5-yimethoxy)-2-chloro-phenyl]-2H-[1,2 4]oxadiazol-5-

”'L-(}—(-OH‘ : o< a®

\ v —_— : :
5/(3 ° NH, ‘ - B/Es\ ° - ,N’ko L
. o o

4-(2-Bromo-4-methyl-thiazol-5-ylmethoxy)-2-chloro-N-hydroxy-benzamidine (199 mg,
0.5 mmol) was dissolved in 6 m! dichlorofnethane. Pyridine (55 mg, 0.7 mmol) and
phenylchioroformate (108 mg, 0.7 mmol) were added and the mixture stirred at room
temperature for ten minutes. The mixture was diluted by the addition of 25 mi
acetonitrile and 0.4 ml 1,8-Diazabicyclo[5.4.0]undec-7-ene were added. The mixture
was stirred at room temperature fer 10 minutes. The mixture was evaporated in vacuo
and the resulting crude material was puiified by reversed phase HPLC to obtain 142
mg 3-[4-(2-Bromo-4-methyl-thiazol-5-ylmethoxy)-2-chloro-phenyl}-2H-{1,2,4]oxadiazol-
5-one as an amorphsus lyophiiisate.

C13H9BrCIN303S (402.66), MS '(ESI): 402.0 (M+H*)._

3-{4-(2-Benzo]bjthiophen-2-yl-4-methyl-thiazol-5-ylmethoxy)-2-chloro-phenyl]-2H-
[1.2,4joxadiazol-5-one

N ‘g\, ,N- (I}"-m io "Q—('Ni

AL, — N
a H

A mixture of 3-[4-(2-Bromo-4-methyl-thiazol-5-yimethoxy)-2-chloro-phenyl]-2H-
[1.2,4)oxadiazol-5-one (300 mg, 0.7 mmol), Benzo[b]thicphene-2-boronic acid (142
mg, 0.8 mmol) and cesium carbonate (730 mg, 2.2 mol) in dimethylformamide (S mL)
and water (1 mL) is degassed using a stream of argon for 15 min. Tetrakis-
triphenylphosphin-palladium (0} (34 mg, 0.03 mmol) is added and the mixture is
warmed to 40 °C for 4 hours. The solvent is removed under reduced pressure and the
residude is taken up in water (10 mL) and ethylacetate (30-mL). The phases are

separated and the water phase is additionally extracted two-times with ethylacetate.
The combined organic phases are dried over MgSO, and the solvent is removed under
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reduced pressure. The crude product is purified using reverse phase HPLC to obtain
147 mg 3-[4-(2-Benzofb]thiophen-2-yl-4-methyl-thiazol-5-ylmethoxy)-2-chloro-phenyl]-
2H-[1,2,4]oxadiazol-5-one as an amorphous lyophilisate.

© C21H14CIN303S2 (455.95), MS (ESI): 456.0 (M+H").

Example 45
3-{2-Chloro-4-[4-methy!l-2-(1-methyl-1H-pyrazol-4-yl)-thiazol-5-yimethoxy}-phenyl}-2H-
[1.2.4]oxadiazol-5-one

\
According to the method described in example 44, 3{2-Chloro-4-f4-methyl-2-(1-
methyl-1H-pyrazol-4-yl)-thiazol-5-ylmethoxy}-phenyl}-2H-{1,2,4]oxadiazol-5-one was
obtained by the reaction of 3-[4-(2-Bromo-4-methyl-thiazol-5-yImethoxy}-2-chloro-
phenyl]-2H-{1,2 4]oxadiazol-5-one and 1-MethylL-4-(4,4,5,5-Tetramethyl-1,3,2-
Dioxaborolan)-1H-pyrazole.

C17H14CIN503S (403.84), MS (ES)): 404.1 (M+H").

Example 46

3-{2-Chloro-4-(4-methyl-2-quinolin-8-yl-thiazol-5-ylmethoxy)-phenyl]-2H-
[1.2.4]oxadiazol-5-0ne : .

l/g—\ " L_o
b N

According to the method described in example 44, 3-[2-Chloro-4-(4-methyl-2-quinolin-

8-yl-thiazol-5-yimethoxy)-phenyl]-2H-[1 ,2,4]oxadiazol-5-one was obtained by the
reaction of 3-[4-(2-Bromo-4-methyl-thiazol-5-ylmethoxy)-2-chloro-phenyl}-2H-
[1.2,4)oxadiazol-5-one and 8-Quinoline boronic acid.

C22H15CIN4O3S (450,91), MS (ESI): 451.1 (M+H").
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The following examples were'p'répared according to prdpess D

Example 47
3-(2-Methoxy-4-{1-[4-methyl-2-(trans-1,4-trifluoromethyl-cyclohexyl)-oxazol-5-yl]-
propoxy}-phenyl)-4H-1 2,4-oxadiazol-5-one |

CN  NH,OH.HCI
1( — +O‘< { Q =y
/E:(o CoMw

1 140°C
0‘C—~60°C, MW

F

N~ o
l)_Phenylchlorofomqte 9
+_Q—-< i S Pr,NEt

2) iPrNEL -
MW, 150°C ' 2.

Methoxy-4-{1-[4-methyl-2-(trans-1,4-triflucromethyl-cyclohexyl)-oxazol-5-yi}-propoxy}-

benzonitrile

Q
il 2ot

|
O°C > 60°C, MW

F

To a solution of 0.7 g of 1-[4-methyl-2-(4-trifluoromethyl-cyclohexyl)-oxazol-5-yl]-
propan-1-olin 3 mL dfdimethylformamide at 5°C was added 113 mg of a 55%
suspehsion of sodium hydride in mineral oil. The reaction mixiure was stirred for 30
minutes at 5°C. The resulting mixture was slowly added to a solution of 429 mg of 4-
fluoro-2-methoxy-benzonitrile in 1 mL of dimethytformamide at 5°C. The resuiting .
mixture was stirred at 5°C allowing the temperature to warm up to room temperature. It
was then heated in a sealed tube to 60°C under microwave irradiation for 15 minutes.
After allowing it to cool down to rocom 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 (gradient from heptane 100 to heptane

93
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50/ ethyl acetate 50) to give 1.05 g of 2-methoxy-4-{1-[4-methy!-2-{trans-1,4-
triftuoromethyl-cyclohexyl)-oxazol-5-yl}-propoxy}-benzonitrile.
C22H25F3N203 (422.45), MS(ESI): (M+H') 423.4 (M+H").

N-Hydroxy-2-methoxy-4-{1-[4-methyl-2-(trans-1,4-trifluoromethyl-cyclohexyl)-oxazol-5-
yll-propoxy}-benzamidine

I( —Q NHOHKCI O{O-Q_f"’”
F_}_O—( NEt, . : ¥ | c; NH

MW

140°C
To a solution of 1.07 g of 2-methoxy-4-{1-[4-methyl-2-(trans-1,4-trifluoromethyl-
cyciohexyl)-oxazol-5-yl}-propoxy}-benzonitrile in 15 mL of methanol was added 7 mL of
triethylamine followed by 792 mg of hydroxylamine hydrochloride. The resulting
mixture was heated in a sealed tube to 140°C under microwave irradiation for 30
minutes. After allowing it to cool down to roem 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 (gradient from heptane
70/ ethyl acetate 30 to heptane 10/ ethyl acetate 90) to give 450 mg of N-hydroxy-2-

_methoxy-4-{1-[4-methyl-2-( trans-1,4-trifluoromethyl-cyclohexyl)-oxazol-5-yl}-propoxy}-

benzamidine.
C22H28F3N304 (455.48), MS(ESI): 456.0 (M+H*).

3-(2-Methoxy-4-{1-{4-methyl-2-(trans-1,4-trifluoromethyl-cyclohexyl)-oxazol-5-yi}-
propoxy}-phenyl)-4H-1,2,4-oxadiazol-5-one

o {o ﬂ “OH 1) Phenyichiorgformate F [+] (( o]
F
3 NH i F +OA N
. _,__O—d . Qo\ iPr,NEI T

2) iPrNEI
MW, 150°C Toa

solution of 430 mg of N-hydroxy-2-methoxy-4-{1-[4-methyl-2-( trans-1,4-trifluoromethyl-
cyclohexyl}-oxazol-5-yl}-propoxy}-benzamidine in 7 mL of tetrahydrofuran at 0°C was
added 2.3 mL of N,N-diisopropylethylamine followed by 0.120 mL of phenyl
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chloroformate. The resuiting miﬂUre was stirred for 5 minufes'at 0°C then poured into
water and extracted with dichloromethane. The organic extracts were dried over
magnesium sulfate, filtered and concentrated under reduced pressure. The residue
was dissolved 7 mL of tetrahydrofuran and 0.5 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 rocom temperature, the mixture was poured

into water and extracted with dichloromethane. The organic extracts were dried over '
magnesium sulfate, filtered and concentrated under feduced pressure. The crude
product was puﬁﬁed by column chromatography on silica gel (heptane 50/ ethyl
acetate 50) followed by trituration with dichloromethane/ diisopropyl ether to give 210
mg of 3-(2-methoxy-4-{1-[4-methyl-2-(trans-1,4-trifluoromethyl-cyclohexyl)-oxazol-5- yl]
propoxy}-phenyl)-4H-1,2 4-oxadiazol-5-one as a white solid.

C23H26F3N305 (481.41), MS(ESH): 482.1 (M+H").

The racemate was separated into :its enantiomers by superciitical fluid chromatography
on chiral phase (Chiralpak AS, column 250x50 mm, 20 pm) with 30% iso-
propanc!/70% carbon dioxide as eluent (136 bars, flowrate : 300 mL/min, UV 230 nm).

The enanticmeric excess of each enantiomer was detarmined by analyticat

supercritical fluid chromatography on chiral phase (Chiralpak AS, column 250x4.6 mm, -

20 pm) with 15% iso-propanol /185% carbon dioxide as eluent (100 bars, flowrate: 3

mL/min, UV 254 nm): levorotatory enantiomer; >99% ee, Rt = 6.62 min; dextrordtatory

enantiomer: >99% ee, Rt = 11.0 min.

Example 48

3-{2-Methoxy-4-[4-methyi-2- (trans -1,4- tnﬂuoromethyl-cyclohexyl) thiazol-5- ylmethoxy]—
phenyl}-4H-1,2, 4 oxadiazol-5-one ‘

78
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According to the method described for 3-(2-methoxy-4-{1-[4-methyl-2-(trans-1,4-
trifluoromethyl-cyclohexyl)-oxazol-5-yi]-propoxy}-phenyl)-4H-1,2 4-oxadiazol-5-one, 3-
{2-methoxy-4-[4-methyl-2-(trans-1,4-trifluoromethyl-cyclohexyl)-thiazol-5-ylmethoxy}-
phenyl}-4H-1,2 4-oxadiazol-5-one was obtained from {4-methyl-2-(trans-1,4-
triflucromethyl-cyclohexyl)-thiazol-5-yi}-methanol and 4-fluoro-2-methoxybenzonitrile.
C21H22F3N304S (469.49), MS(ESI): 470.1 (M+H").

Example 49
3-(2-Methoxy-4-{1-[4-methyl-2-(trans-1,4-trifluoromethyl-cyclohexyl)-thiazol-5-yl}-

propoxy}-phenyl)-4H-1,2 4-oxadiazol-5-one
(o]

HN)L(?
e
-

S

es
he

According to the method described for 3-(2-methoxy-4-{1-[4-methyl-2-(trans-1,4-
trifluoromethyl-cyclohexyl)}-oxazol-5-yl}-propoxy}-phenyl)-4H-1,2 4-oxadiazol-5-one, 3-
(2-methoxy-4-{1-[4-methyl-2-(trans-1,4-trifluoromethyl-cyclohexyl)-thiazol-5-yl)-
propoxy}-phenyl}-4H-1,2 4-oxadiazol-5-one was obtained from 1-[4-methyl-2-(trans-
1,4-trifluoromethyi-cyclohexyl)-thiazoi-5-yl}-propan-1-ol and 4-fluoro-2- -
methoxybenzonitrile.
C23H26F3N304S (497.54), MS(ESI): 498.1 (M+H").
The racemate was separated into its enantiomers by supercritical fluid chromatography
on chiral phase (Chiralpak AS-H, column 250x21 mm, 5 um) with 15% methanol/85%
carbon dioxide as eluent (flowrate : 90 mU/min, UV 254 nm). The enantiomeric excess
of each enantiomer was determined by analytical supercritical fluid chromatography on
chiral phase (Chiracel AS, column 250x4.6 mm, 5 um) with 15% methanol and 0.1%
triethylamine in carbon dioxide as eluent (100 bars, flowrate: 3 mL/min, UV 254 nm):
levorotatory enantiomer: >99% ee, Rt = 6.77 min; dextrorotatory enantiomer: >99% ee,
Rt = 11.0 min.
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Example 50 _

3-{5-F|uoro-2-méthoxy-4-[4-methyl-2—(tra ns-1,4-trifluoromethyl-cyclohexyl)-thiazol-5-
yImethoxyj—phenyl}-4H-1 2,4-oxadiazol-5-one |

According to the method described for 3-(2-methoxy-4-{i-[4-methyl-2-(trans-1 4 .
triﬂuordmethyl-cyclohexyl)-oxazol-S-yl]-pr0poxy}—phenyl)-4H-1_ ,2,4-oxadiazol-5-one, 3-
{5-fluoro-2-methoxy-4-[4-methyl-2-(trans-1,4-trifluoromethyl-cyclohexvl)-thiazot-5-
ylmethoxy]-phenyl}-4H-1,2 4-oxadiazol-5-one was obtained from [4-methyl-2-(trans-
1,4-trifluoromethy!-cyclohexyl)-thiazol-5-yl}-methanol and commercially available 4,5-
difluoro-2-methoxybenzaonitrile.

C21H21F4N304S (487.48), MS(ESI): 488.1 (M+H™),

Example 51
3-(5fFluoro-2-methoxy;4-{1 -[4-methyl-2-(trans-1,4-trifluoromethyl-cyclohexyl)-thiazol-5-
yi}-propoxy}-phenyl)-4H-1,2 4-oxadiazol-5-one

According to the method described for 3-(2-methoxy-4-{1-[4-methyl-2-(trans-1,4-
triflucromethyi-cyclohexyl)-oxazol-5-yl]-propoxy}-phenyl)-dH-1,2,4.oxadiazol-5-one, 3-
(5-fluoro-2-methoxy-4-{1-[4-methyl-2-(trans-1,4-trifluoromethyl-cyclohexyl)-thiazol-5-yl}-

|
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propoxy}-phenyl)-4H-1,2,4-oxadiazol-S-one was obtained from 1-{4-methyl-2-(trans-
1,4-trifluoromethyl-cyclohexyl)-thiazol-5-yl}-propan-1-ol and commercially available 4,5-
difiuoro-2-methoxybenzonitrile.

C23H25F4N304S (515.53), MS(ESI): 516 (M+H").

The racemate was separated into its enantiomers by supercritical fluid chromatography
on chiral phase (Chiralcel OJ-H, column 250x21 mm, 5 pm) with 5% methanol/95%
carbon dioxide as eluent (flowrate : 90 mLU/min, UV 230 nm). The enantiomeric excess
of each enantiomer was determined by analytical supercritical fluid chromatography on
chiral phase (Chiralcel OJ, column 250x4.6 mm, 10 um) with 15% iso-propanol /85%
carbon dioxide as eluent (100 bars, flowrate: 3 mUmin, UV 230nm): first enantiomer:
92.4% ee, Rt = 9.03 min; second enantiomer: >99% ee, Rt = 12.48 min.

Example 52
3-{2-Difluoromethoxy-4-[4-methyl-2-(trans-1, 4-trifluoromethyl-cyclohexyl)-thiazol-5-
yimethoxy]-phenyl}-4H-1,2 4-oxadiazol-5-one

According to the method described for 3-(2-methoxy-4-{1-[4-methyl-2-(trans-1,4-
trifluoromethyl-cyclohexyl)-oxazol-5-yl}-propoxy}-phenyl)-4H-1,2,4-oxadiazol-5-one, 3-
{2-difluoromethoxy-4-[4-methyl-2-(trans-1,4-trifluoromethyl-cyclohexyl)-thiazol-5-
yimethoxy]-phenyl}-4H-1,2 4-oxadiazol-5-one was obtained from [4-methyl-2-(trans-
1,4-triflucromethyl-cyclohexyl)-thiazol-5-yl]-methanol and 2-difluoromethoxy-4-fluoro-
benzonitrile.

C21H20F5N304S (505.47), MS(ESI): 506.0 (M+H").
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Example 53 ‘
3-(2-Difluoromethoxy-4-{1-[4-methyl-2-(trans- 1,4-trifluoromethyl-cyclohexyt)-thiazol-5-

yl]-propoxy}-phenyl)-4H-1,2 4-oxadiazol-5-one
o}

Yo

HN '

Heg

F

According to the method described for 3-(2-methbxy-4-{1-[4-rnethy|-2-(tré ns-1.4-

_trifluoromethyl-cyclohexyl)-oxazol-5-yl]-propoxy}-phenyl)-4H-1,2 4-oxadiazol-5-one, 3-

(2-difluoromethoxy-4-{1-[4-methyi-2-(trans-1,4-trifluoromethyi-cyclohexyi)-thiazol-5-yl]-
propoxy}-phenyl)-4H-1,2 4-oxadiazol-5-one was obtained from 1-[4-methy!-2-(trans-
1,4-trifluoromethyl-cyclohexyl)-thiazol-5-y(]-propan-1-ot and 2-difluoromethoxy-4-flucro-
benzonitrile. '

C23H24F5N304S (533.52), MS(ESI): 534.1 (M+H").

Example 54
3-{2-Difl uoromethoxy-5-fluoro-4-[4-methyl-2-(trans-1,4-trifluoromethyl-cyclohexyl)-

thiazol-5-ylmethoxy]-phenyl}-4H-1,2 4-oxadiazol-5-one
[0}

)N
HN 9
N

é o

F

According to the method described for 3-(2-methoxy-4-{1-{4-methyl-2-(trans-1,4-
trifluoromethyi-cyclohexyl)-oxazol-5-yl}-propoxy}-phenyl)-4H-1,2 4-oxadiazol-5-one, 3-
{2-difluoromethoxy-5-fluoro-4-[4-methyl-2-(trans-1,4-trifluoromethyl-cyclohexy!l)-thiazol-
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5-yimethoxy}-phenyi}-4H-1,2 4-oxadiazol-5-one was obtained from [4-methyl-2-(trans-
1,4-trifluoromethyl-cyclohexyl)-thiazol-5-yl}-methanol and 2-difluoromethoxy-4,5-
difluoro-benzonitrile.

C21H19F6N304S (523.46), MS(ESI): 524.1 (M+H").

Example 55
3-(2-Diflucromethoxy-5-fluoro-4-{1-{[4-methyl-2-(trans-1,4-trifluoromethyl-cyclohexyl)-
thiazol-5-yl]-propoxy}-phenyl)-4H-1,2 4-oxadiazol-5-one

According to the method described for 3-(2-methoxy-4-{1-[4-methyl-2-(trans-1,4-
triflucromethyl-cyclohexyl)-oxazol-5-yl}-propoxy}-phenyl)-4H-1,2 ,4-oxadiazol-5-one, 3-
(2-difluoromethoxy-5-flucro-4-{1-{4-methyl-2-(trans-1,4-trifluoromethyl-cyciohexyl)-
thiazol-5-yl]-propoxy}-phenyl)-4H-1,2 4-oxadiazol-5-one was obtained from 1{4-
methyl-2-(trans-1,4-triftuoromethyl-cyclohexyl)-thiazol-5-yl}-propan-1-ol and 2-
difluoromethoxy-4,5-difluoro-benzonitrile.

C23H23FBN304S (551.51), MS(ES!): 552.0 (M+H").

Example 56 _
3-{2-Methoxy-4-[2-(trans-1,4-trifluoromethyl-cyclohexyl)-4-(4-trifluoromethyl-piperidin-
1-ylmethyl)-thiazol-5-ylmethoxy}-phenyl}-4H-1,2 4-oxadiazol-5-one
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According to the method described for 3-(2-methoxy-4-{1-{4-methyl-2-(trans-1,4-
trifluoromethyl-cyclohexyl)-oxazol-5-yl)-propoxy}-phenyl}-4H-1 ,2,4-oxa'diazol-5-on'e, 3-
{2-methoxy-4-[2-{trans-1 .4-triﬂuordmeﬂ1yl—cyclohexyl)—4-{4-trifluoro methyl-piperidin-1-
ylmethyl)-thiazoI-S-ylmethoxy]—phenyl}—4H—1,2,4-ox‘adiazol-5-one was obtained from [2-
(trans-1 ,4;triﬂ uoromethyI-cyclohexyl)-4-(4-triﬂuoromethyl-piperidin;1 -y Imethyl)—th'iazol; |
5-yl]-methanol and 4-fluoro-2-methoxybenzonitrile.

C27H30F6NA04S (620.19), MS(ESI): 621.2 (M+H+).

Example 57
3-(2-Methoxy-4-{1-[2-(trans-1,4-trifluoromethyl-cyclohexyl)-4-(4-trifluoromethyl-
piperidin-1-yimethyl})-thiazol-5-ylj-propoxy}-phenyl)-4H-1,2,4-oxadiazol-5-one

o
NS ?GO
H

o
<“; AY
o]
TN
Y
-N
Fip) Q
F o _
F7—F
F

According to the method described for 3-(2-methoxy-4-{1-[4-methyl-2-(trans-1,4-
trifluoromethyl-cyclohexyl)-oxazol-5-yl]-propoxy}-phenyl)-4H-1,2 4-oxadiazol-5-one, 3-
(2-methoxy-4-{1-[2-(trans-1,4-trifluoromethyl-cyclohexyl)-4-(4-trifluoromethyl-piperidin-
1-yimethy!)-thiazol-5-yl}-propoxy}-phenyl)-4H-1,2 4-oxadiazol-5-one was obtained from
1-[2-(trans-1,4-trifluoromethyl-cyclohexyl)-4-(4-trifluoromethyl-piperidin-1-yimethyi)-
thiazol-5-yll-propan-1-ol and 4-fluoro-2-methoxybenzonitrife,

C29H34FEN404S (648.67), MS(ESI): 649.3 (M+H").
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The racemate was separated into its enantiomers by supercritical fluid chromatography
on chiral phase (Chiralpak AS-H, column 250x50 mm, 5 pm) with 15% methanol/85%
carbon dioxide as eluent (128 bars, flowrate : 100 mL/min, UV 254nm). The
enantiomeric excess of each enantiomer was determined by analytical supercritical
fluid chromatography on chiral phase (Chiracel AS-H, column 250x4.6 mm, 5 um) with
15% methanol/85% carbon dioxide as eluent (100 bars, flowrate: 3 mL/min, UV 254
nm): first enantiomer: >99% ee, Rt = 4.24 min; second enantiomer: >99% ee, Rt = 8.83

min.

Example 58
3-{5-Fluoro-2-methoxy-4-[2-(trans-1,4-trifluoromethyl-cyclohexyl)-4-(4-trifluoromethyl-
piperidin-1-ylmethyl)-thiazol-5-ylmethoxy}-phenyi}-4H-1,2 ,4-oxadiazol-5-one

0
N‘\ yo
N
H

According to the method described for 3-(2-methoxy-4-{1-[4-methyl-2-(trans-1,4-
triluoromethyl-cyclohexyl)-oxazol-5-yl}-propoxy}-phenyl)-4H-1,2 4-oxadiazol-5-one, 3-
{5-flucro-2-methoxy-4-[2-(trans- 1,4-trifluoromethyl-cyclohexyl)-4-(4-trifluoromethyl-
piperidin-1-ylmethyl)-thiazol-5-ylmethoxy}-phenyf}-4H-1,2, 4-oxadiazol-5-one was
obtained from [2-(trans-1,4-trifluoromethyl-cyclohexyl)-4-(4-trifluoromethyl-piperidin-1-
yimethyl)-thiazol-5-yl]-methanol and commercially available 4,5-difluoro-2-
methoxybenzonitrile.

C27H29F7N404S (638.61), MS(ESI): 639.2 (M+H").

Example 59
3-(5-Fluoro-2-methoxy-4-{1-[2-(trans-1,4-tnfluoromethyl-cyclohexyl)-4-(4-
trifluoromethyl-piperidin-1-ylmethyi)-thiazol-5-yl]-propoxy}-phenyl)-4H-1,2 4-oxadiazol-

5-one
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According to the method described for 3-(2-methoxy-4-{t-[4-methy!-2-(trans-1,4-
tnflucromethyl-cyclohexyl)- axazc:l— -yj] pmpcxy}-phenyi}—dH 1.2 4-oxadi azol- S-Gne 3-
{5- ﬂuam—2 methoxy4-{1 {2- {trans—‘l 4- tnﬂucromethymyclﬂhe;ql]-d {4- tnﬂucromethy]—
p|per|d|n-1-y1meihyi) thIEIZEﬂ 5-yll-propoxy}-phenyl)-4H-1 2 4- Dxadlazo! 5-one was

-obtamed fmm'i [2 {trans -1,4- tnﬂucromethyl cyclohexyl)-ti {4 tnﬂuorcmethyi—plpendm- :

1 ylmethyl) thlazc-l G- yl]—propan 1-ol and cﬂmmema!ly available 4.5{I:ﬂu0r0 2--
methoxybenzonitrile. - | |
C29H23F7N404S (6686, Eiﬁ} MS(ES!): 66? 2 {M+H").

The racemate was separated mto its enantiomers by superﬂrit'cal fluid chramaiogi'aphy

on chlral phase {Chlralcei o, co’umn 250):2[1 mm, 5 pim) with 15% of a 75% ,

' -methanouZS% iso- pmpanolrmxturefﬁS"fu carbcun -:Ilnmde as eluent {148 bars, f!uwrate
100 mUmm uv 230 nmy}. The enantiomeric excess of each enantiomer was _
 determined by analytical supercnucal fluid chmmatography on chiral phase (Chvralpak

OD, column 250x4.6 mm, 5 um) with 10% of a 75% methanol/25% iso-
prupanclmlxiurefgﬂ% carbon dioxide as eluent {100 bars, flowrate: 3 mL/min, UV
23Unmj first enantlnmer >99% ee, Rt =4.99 min; second enantiomer: >99% ee, Fli =
5.98 min.

Example 60 -
3-{_2-DEﬂunfﬂmethdxy-4-{2r{tra ns-1,4-tnfluorom ethyl-cyt.lohe:(y B4 -(4-trifluoromethyl-
piperidin-1-yimethyl)-thiazol-5-yimethoxyl-phenyf}-4H-1,2,4-oxadiazoi-5-one

o
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According to the method described for 3-[2-methoxy4-{1—[4-methyl—2—(trans-'1 4-
trifluoromethyi-cyclohexyl)-oxazot-5-yll-propoxy}-phenyl)-4H-1,2 4-oxadiazol-5-one, 3-
{2-difluoromethoxy-4-12-(trans-1,4-trifluoromethyl-cyclohesxyl)-4-{4-trifluoromethyi-
piperidin-1-yim ethyI}-thiazc:!-S-ylmelhnxy]-phenyIHH—1 2, 4-oxadiazgl-5-one was

- obtained from [2-(iréns—1 A-trifluaramethyl-cyclohexyl)-4-{4-trifluoromeihyl-piperidin-1-

yimethyl)-thiazol-5-yll-methancl and 2-difluoromethoxy-4-fuoro-benzonirile.
C21H20FSN304S (505.47), MS(ESI): 506.0 (M+H").

Example 61
3-{2-Difluoromethoxy-4-{1-[2{trans-1 4-krifluoromethyl-cyclohexyl}-4-{4-trifluoromethyl-
piperidin-1-yimethyl)-thiazol-5-yl]-propoxy}-phenyl)-4 H-1,2 4-oxadiazol-5-one

: o
N
i

Qg“}—‘
L

o
N
.FF
F : :
FP=F v
F

According to the method described for 3-{2-methaxy-4-{1-[4-methyl-2-{trans-1,4-
trifiuoromethyl-cyclohexyl)-oxazol-5-yll-prapoxy}-phenyl)-4H-1,2 4-oxadiazol-5-one, 3-
{2-difluoromethoxy-4-{1-[2-{irans-1 4-trifluoromethyl-cyclohexyl}<4 -{4-trnfluoremethyl-
piperidin-1-yimethyl)-thiazol-5-yl]-propoxyt-phenyl}-4H-1,2 4-oxadiazol-5-one was
cbtained from 1-[2-{trans-1 4-trifluoromethyl-cyclohexyl)-4-(4-iriflucromethyl-piperidin-
1-yimethyl)-thiazol-5-yl}-propan-1-of and Z-difluoromethoxy-<4-fluoro-benzonitrile.
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| C28H32FBNA04S (684.65), MS(ES]): 685.1 (M+H").

Example 62

3-{2-Difl uoromgthoxyrﬁ-ﬂuorc-fi-[2¥{trans-1 A-trif] uomméthyl-Cyclchexyl]~4-{4- _

: triﬂuoromethy.‘-piperidin—1—ylmethylj-thiazaI—5-ylmethorxyi-phenyl}-ctH-112.4-oxadiazcl-5—

one. .
' o

-

‘N 2}

£

ﬁccdrding to the method described for 3-(2-methoxy-4-{1 -[4-methyl—2-{trans-1 A=

it

o F

trifluoromethyt-cyclohexyl}-oxazol-5-yl}-prepoxy}-phe nyh-4H-1,2 4-¢ xadiazal—ﬁ-o'ne, 3-
{?.—diﬂucﬁrorne-.thcmy—S—'ﬂuoro-di-{?.-(t_r_ané—1.,4—tri_ﬂuoromethyt-cyciohex I}—4—{4-

triflucro méihyi;piperidin-1—ylmelhyl)-thiazol—S-ylmethnx:,r]lpheny!}-tiH-i 2.4-oxadiazol-5-
one was. obtained from [2-{trans-1 ;4-1riﬂhc;rometh},rl—c},fc!uhéxjfl)-ti-(4-triﬂuomm_ethj,-|_
piperidin-1-yimethyi)-thiazol-5-yl]-methanol and 2-difuoromethoxy-4,5-difluoro-
benzonitrie. - | _ ‘ | o
C27H2TFIN4GA4S (674.59), MS{ESY): 675.1 (M+H").

Example 63 7 o .
3—{2.—Diﬂudrpmethcxy-ﬁ—ﬂudro-ri-{1-[2-{{rans-1 A-trifluoromethyl-cyclohexyl)-4-(4-
triﬁuuromethyl-piperidin-1-ylmeihyl)-tﬁiaznI-S-yl]—propcxy}phehy[)-4Hu1,2.4-03cadiazcl- :

S-one
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According to the method described for 3-{2-methoxy-4-{1-[4-methyl-2-{trans-1,4-

trifluaromethyl-cyclohexyl)-oxazol-5-yl]-propoxy}-phenyl)4H-1,2 4-oxadiazol)-5-one, 3-
(2-difluoromethoxy-5-flucro-4-{1-[2-{trans-1 4-trifluoromethyl-cyclohexy!-4-(4-
trifluoromethyl-piperidin- 1-ylmethyl}-thiazol-5-yl]-propoxy}-phenyl}-4H-1,2 4-oxadiazol-
5-one was obtained from 1{2-(trans-1,4-trifluoromethyl-cyclohexyl)-4-(4-
trifluoromethyl-piperidin-1-ylmethy!)-thiazol-a-ylj-propan-1-o! and 2-difluoromethoxy-
4,5-difluoro-benzonitrile. '

C28H31FIN404S (702Z.64), MS(ESH: 703.0 (M+H").

Fxample 64

3-(5-Fluoro-2-{2 2 2-trifluoro-ethoxy)-4-{1-{2-(trans-1, 4-tiflucromethyl-cyciohexyt)-4-{4-
trifiuorornethyl-pi peridih- 1-ylmethyi)-thiazol-5-y(]-propoxy}-phenyl)-4H-1,2 4-oxadiazol-
H-one '

o
N; “;;_—:G
N
H

[n)
5\ %y
F‘?JO/L %
F F?—F
F
According to the method described for 3-(2-methoxy-4-{1-{4-methyl-2-(trans-1 4-
trifluoromethyl-cyclohexyl)-oxazol-5-yl]-propoxy}-phenyl}-4H-1,2 4-oxadiazok S-one, 3-

(5-fluoro-2-(2,2, 2-triflvoro-ethoxy)}-4-{1-[2-{trans-1,4-trifluoromethyl-cyclohexyl}-4-(4-
triflucremethyl-piperidin-1-ylmethyl)-thiazol-3-yl]-propoxy}-phenyl)-4H-1,2 ,4-oxadiazal-
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5-one was obtamed from 1- [2-(trnns 1 4 tnﬂuommethyrl—n:'_\euclchii-:nrykjn-é‘,L (4- :

tnﬂuommethyl plpendm-‘l-ylmethyl}—thlazol-s-yl] -propan-1-ol and 4, E-dlﬂuorc: 2- {2 2 2-
tnﬁunrc ethoxy)-benzonitrite,® '

,CEUH32F1DM404S (734.66), MS(ES!) 735.0 (M+H').

The fﬂ].mWiitlg éx_a'rnp!es were prepared according o proceSs‘A:_

Example' 63 -

- 3-{2-Fluorc-4-(4-methyl-2-{trans-1,4- tnfEuaremethylﬁyclchexyl}-th|azof 5-ylmethoxy]-

phenvi}rttH -1, 2, 4-oxadiazol- S-crne _
on - R L Y S
SI - PPhy, DEAD ' . R 4 Nk
s o : ‘ | A
' | [l;r Py | C
C ' S
'™ : . ' *
. Eaes

(]

=

7
Zog

F FJT,-‘ : )
F - o 2. F1uoro-4
[4-met’h:.rl 2 (trans-1,4 trl‘luoromethyl-cycluhexyl} thiazoi: 5~1.rlme1hox1.'] benzomtn!e
: CH -

‘ on . QF
c S"& P'Ph DEAD .

Lo

H

0§ o

According {o the methud f_:lesc.'ibed for E—Gthro-4-[4-melhyi-2-(6-triﬂuor&méth&rl—,pyrjd[n'-‘
S-yl}-thiazol—:S;ylmethcxy]-ben zoniﬁ_‘ile. 2-ﬂu0ro—4—[4-methyl-2~{trans-1 ,4-trMuoroﬁethy!-
cyclehexyl)-thiazol-5-ylmethoxyl-benzonitrile was obtained from [4-methj.rl-2-(trans-"t- 4.
triflucromethyl-cyclohexyl} th;aznl 5-yl]-methano! and 2-fluoro-4- hydrnxy-benzomlnre
C1BH1BF4NZOS (388.43), MS(ESI) 399.0 (M+H*).

rn

*WO2Z005M111003
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| 3'—_(2—Fluoro_4r[4rmelhyI-2 -{trans-1,4-trifluarom ethyl-cyclohexyl)-thiazol-5-yImethoxy]-

_phényl}-tl H-1,2,4-0xadiazol-5-cne

According to the method described for 3-(2-methoxy-4-(1-[4-methyl-2-{trans-1,4-
trifluaromethyi-cyclohexyl}-oxazol-5-yl]-propoxy}-phenyl}-dH-1 2 4-oxadiazcl-5-one, 3-
{Z-lucro-4-f4-methyi-2-(trans- 1 4-tnfluoromethyl-cyciohexyl)-thiazol-5-yImethoxy]-

phenyll-4H-1,2 4-oxagiazol-5-one was oblained from 2-flucro-4-[4-methyl-2-(trans-1,4-

triﬂuorﬂmethy-l-cyclnhexyI]—thiaznl—ﬁ—ylmelhoxy]—benZDn?trﬂe.
C20H19F4N303S (457.45), MS(ES!): 458.0 (M+H").

Example 66

- 3-(2-Fluoro-4-{1-[4-methyl-2-{trans-1,4-triflucromethyl-cyclchexyl)- thiazol-5-yl)-

propoxy}-phenyl}-4H-1,2 4-oxadiazol-5-one

According to the method described for 3-{2-fluore-A-[4-methyl-2-(frans-1,4-
trifluoromethyl-cyclohexyl}-thiazol-5-yimathexyj-pheny}-4H-1,2 4-oxadiazol-5-one, 3-

- (2-fluoro-4-{1-[4-methyl-2-{trans-1 4-trifluoromethyl-cyclohexyl}-thiazol-5-yll-propoxy}-

phenyl}-4H-1,2 4-oxadiazol-5-one was obtained from 1-[2-{irans-1 4-triflucromethyl-
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-::ycﬂohexyl}-cl {4-tnﬂuummethyl plpendm 1 ylmethyi} thuaznl 5-3.rl] pmpan 1 ol and 2-
ﬂl.r:.:rlr.:Jr hydmxy benzonitrile. '

. C22H23F4N3D3S (485.50), MS(ES!} 456.1 (M+H*)

The racemate was separated.into its enantmmers by HPLC on chiral phase {Chlra!pak
QAN-AX, column 35x6 crm, 10 pm) with 100% methanﬂl as eluent (flowrate | 103 .
mLHmm UV 2504 nm) The enanfiomeric excess t::f each enantlomEr was detenmned b';.r
analyncal HF‘LC on chiral phase {Chiralpak 50801, r:.o!umn 250x4.6 rim, 20 pm] with '
2% methanol/2% |5o~propanc-h'95% acetonitrite as elugnt (3 ba_rs, flowrate: 3 mL/min,
UV 254 nm): dextrorotatory enantiomer: >89% ee, Rt = 5.21 min; levorotatory -
enantiomer: >99% ee, Rt = 8,14 min.

: Exampla 6'.-'

3-{2 Fluc:rn~4-[2 {trans-1,4- tnﬂuoromethyl c}'cIDhexyI)-4 {4 tnﬂuorc}meihyl plpEﬂdm-‘i—
y!meth},fl} -thiazol 5-},r|melhc:x‘,']—phenyIHH 1,2 4- -oxadiazol-5-one

3—{2—FFuofo—_d;*[2-(trans-1 A-trifluoromethyl-cyclohexyl}-4-(4-trifl mmmethyi-pipéridine—1 -
carbuhyl}thEazu'E-S—ylmethoxy}-phan.y!]-'ilH-1 Z,4-oxadiazol-3-cne -
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According to the method described for 3-{2-fluoro-4-f4-methyl-2-{trans-1,4-
trifluoromethyl-cyclohexyl)-thiazol-5-yimethoxyl-phenyl}-4H-1,2 4-oxadiazol-5-one, 3-
{2-fluoro-4-[2-(trans-1 4-trifivoromethyl-cyclohexyl)-4-(4-triflucromethyl-piperidine-1-

5  carbonyl}-thiazol-5-ylmethoxy]-phenyll-4H-1,2 4-oxadiazol-5-one was oblained from [5-
hydroxymethyi-2-{trans-1 A-triflucromethyl-cyclohexy!)-thiazol-4-yl]- (4 -triflusromethyl-
piperidin-1-yl}-methanone and 2-fluoro-4-hydroxy-benzoniirile,

C26H25F7TN40AS (822.57), MS(ESI): §23.0 (M+H").

10  3{2-Fluorp-4-[2-{trans-1 4-trifluoromethyl-cyclohexyl)-4-(4-triflucromethy!-piperigdin-1-
yimethyl)-thiazol-5-yimethoxy}-phenyl}-4H-1,2 4-oxadiazol-5-one

To a solution of 140 mg of 3-{2-fluoro-4-{2-(trans-1,4-Fiflucromethyl-cyclohexyl)-4-{4-
trifluoromethyl-piperidine-1-carbonyl}-thiazel-5-yimethoxyj-phenyl}-4H-1,2 4-oxadiazol-
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5-one in 3 mL of letrahu_.rdrdfuran at room temperatufé was added 1.1 mL of ei 1M

solution of diisobufyl alumsmum hydride in tetrah*,rdmfuran The resuliing mlxture was -

stirred for 1 hour at room tamperature The mixture was poured onto an aqueous

solution of NaHS04 and d:chloromethane and exiracted with du:hlc-mmelhane The

' c:ombmed organlr:, extracts were dried over magnesrum suffate, fitered and-

Dnﬂen*rated I.IndEf reduced pressure The residue Was punf lad by praparative thtn

{2-ﬂ uero-4-[2-{trans-14-trifluoromethyl-cyclohexy E}-tl-(tl.wtnf lworomethyl-piperidin- 1=
ylmethyl)—thiaiot—S—ylmethnxy}-phen'yl}_4H-1,2,4-mxad_iazai-_5-one as a white sqlid. _

. GzaHZ?_Fmdms (608.58), MS(ESI); 609.1 (M+H").

Examp1eBB o

3-[2- F1uor0-4—{1-[2 (trans—1 4-lr!ﬂu0romelhyl cyclohexyl} 4 fd-trlﬂucromethyl-plpertdm-

1-yknethyl-thiazol-5-yl]- propoxy}pheny1)—4H -1,2.4- oxadiazol-5-one
i

Acc:ordmg o the method descnbed for 3{2-flucro4-[2 (trans 1 A-trifluoromethyl-

cyclahexyl}-tl {4-trifluaromethy|- p-peru:lm 1—y%meth5rl} -thiazol-5- ylmeihmq.r] phenyl}4H— '

1,2 4-oxadiazol 5-one, 3-(2- fluoro-4-{1-2-{ {trans-1,4- tnﬂuuromelhyl-cyclnhexyl)—d, (4~
tnﬂuoromethyl -piperidin: 1»ylmelhﬂ} -thiazol-5-yl}- propow}—phenyl) 4H-1,2 4- oxadlazol—
5-0ne was obta_med from [3-{1-hydroxy-propyf)-2 -(trans-1 A-trifluoromethyl- cyciohexyl}
thiazoll—4-y|}-{4-triﬂn.lnrc-mthyl-piperidin-1-yl)-methanc—ne an‘d 2-fluore-4-hydroxy-
benzonitrile. :

C28H31FTN4QAS (536,64), MS(ESI): 637.1 (M+H",

e _/‘@g-' |
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' Thé foilowing ei-carhples were prepared according to process J:-

" Example 69

3-[4-[4-Methyl-2-{trans-1,4-triflucromethyl- cyclchexyl}—thzazoI S-ylmethoxyj-2-(2,2,2-
trifuoro-ethoxy)- phenyi]#H -1.2 4-oxad|azol 5-ane

G
o o o '
. o :
HH 1l )
~H ' HHjLP
=N
. )
D\——éF
KMBu -~

Q
5{\ -~ ERLHOH 0
O)a» . s’é_d__
M o -

To a solution of 96 pL of trifluoroethanol at 0°C was slowly added 1.31 mL of a molar
solufion of potassium tert-buloxide in tert-butanol. The resulting sclution was slowly
added to a solution of 100 myg of 3{Z-fluaro-4-[4-methyi-2-(trans-1,4-trifluoromethyl-
cyclohexyl)-thiazal-5-ylmethoxy)-phenyl}-4H-1 2, 4-oxadiazol-5-0ne in 4 mL of
tetrahydrofuran at 0°C. The resulting mixture was stired overnight allowing the
temﬁera‘ture to warm up to room temperat‘urc-‘: then heated to 120°C for 45 minutes

- under microwave irradiation in a sealed tube. A sclution containing 48 pL of

triflugroethancol and 0.65 mL of a molar sclution of potassium tert-butoxide in tert-
butano! was added and the mixture was heated to 120°C for 20 minutes under
microwave irradiation in a sealed fube. The mixture was concentrated under reduced
pressure and the residue taken into 25 ml of ethy! acetate and 25 mL of waler. The
aquecus layer was separated and extracted three times with 10 mL of ethyl acetate.
The organic extracis were dried over magnesium suifate, filtered and concentrated
under reduced pressure. The crude product was purified by column chromatography
on silica gel {gradient from heptane 100 to heptane 30/ ethyl acetate 70) followed by
preparative thin layer chromatography on silica gel (heptane 30/ ethyl acetate 70) to
give 24 mg of 3-[4-[4-methyi-2-{trans-1,4-triflugromethy!-cyclohexyl}-thiazol-5-
yimethoxy]-2-(2,2 2-trifiluoro-ethoxy)-phenyl]4H-1,2 4-oxadiazol-5-ong as a while solid.
C22H21FBN304S {537.48), MS(ES)): 538.0 (M+H™).
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1, . C»or-npbunds of the formula |,

formula |
- wherain
B s CRY or N,
R1 o is H, halogen, (C1-CB) alkyl, (CO-C4) alkylene- -0 (Co:cqj alkylerie-H (o

C7) cyclc-aikyi SCH3, CN wherein aikyl and aikylene are unsubstituted _
“or 1- o 5-fold substttued by F,

_ Rz R3 R4 are mdependenﬂy

H halogen, (C1-C8) alkyi, (CO -C4) alkylena- D- (CO C4}) alkylene-H, SCH3,
" CN, wherein alkyl and alkylene are unsubstituted or 1- to 5-fold substutued
by F; ‘

R2 and R3 together with the C-atoms . lo which they are bonded form a (C5-C10) aryl-
or a {C5-C10) heteroanyl ring; '

A is O, 8, S(0}, 8{0)2, O-CHZ, 8-CH2, CH2-0, CH2-5;
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" one of Uand Vis N the other is S or O;

W is a bond, {C1-C8) alkylene, {C2-C8) alkenylene, which are unsubstiluted or

mong-, di- or frisubstituted by OH and F;

Y is a bond, 0, S, S(0), $(0}2, N(R6);

R5 is H, (C1-C8y alkyl, {CO-C4) alkylene-(C3-C13} cycloalkyl, (CO-C4) alkylene-
(C6-C14) aryl, (C2-C8) alkenyl, (CO-C4} alkylene-(C3-C 15} heterocycloalkyl,
{CO-C4} all-éylan&(CB—Cﬁ) heterocycloalkenyl, (C0-C4} alkylene-{C5-C 175]
heteroaryl, wherein alkyi and alkylene can be mono-, di- or trisubstituted by
(C1-C4) alkyl and O-(C0-C4) alkylene-H, wherein alkyl and alkylene can be
1-to 5—fcld'subsﬁtuteﬂ by I, and wherein cycloalkyl, aryl, heterocycloalkyl,
heterecycloalkenyl and heteroaryl are mono-, ¢i- or trisubstifuted by F, CI,
Br, CF3, (C1-C4) alkyl and O-{C0-C4) alkylene-H;

Rg& is H, (C1-C8) alkyl or (C2-C8) alkenyl, which are unsubsiituted or mono-, di-
or trisubstituted by F and O-(C0-C4)-alkylene-H;

RE and R6 together with the nitrogen atom to which they are bonded (Y = N(R6)) form
a (C3-C9)-heterccycloalkyl, a (C3-C9)-heterocycloalkenyl or a {C5-C8)-
heteroaryl which can contain additionally 1 to 3 hetercatoms §, O, S and
which is unsubstituted or mono- or disubstituted by F, CF3, {C1-C4} alkyl, O-
(C1-C4} alkyl, CH, CH2-CH, 302-(C1-C4} alkyl, CO{C1-C4) alkyl, CO-NH2Z,
NHE-CO-(G1-C4) alkyl, (C6-C14) aryl and (C5-C15) heteroaryl;

Z is a bond, (C1-C8} akylene, (C2-CB) élkeny[ena (C2-C8) alkylidene, (C1-
C8) alkylene-C-{C1-C6) alkyl;

A is {C3-C13) cycloalkyl or (C4-C15) heteracycloalkyl, (C4-G15)
heterocycloalkenyi or {C5-C15) heteroaryl ring;
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are mdapendently H halogen (C1~CB] alk)r] (CDTC'A} alkyiene-D (CD 04]
alkylene-H, SBFS SFE S(O)ZCFB O-{GE C12) aryl {C6-C12} aryl, NOZ

: wherem alkyl and alkylena are unsubstituted or mono-, di- or fisubstituted
-by F and aryl is unsubstituted or mono-, di- ar trisubstituted by halugen (C1 -
C4) alkg.rl or O-(C1-C4} aIkyI

R9 and R‘i(] are Lndependentl'-; H (C1 06} atkyi (CZ-CB) alkeny| [CD -G8} a"cylena—

(C6- C14} aryl, (C0-C6) afk}flene {C5-C15) heteroaryl, (CD-CS) alky!ene (C3-
C8) cycloatkyl, {CO-C6) alkylene-{C3-C8) cycloalkenyl, wherein alkyl and
a]kylene are unsubst'rtmed of mong-, di- cririsubsfitutecf by F and aryl and.
heler[}aryl are unsubstituted or mono-, di- or trisubstituted by halngen (C1-

‘ -:4) alkyl or c}-(m -C4) alyl;

in all its sterecisomeric forms and mixtures in any ratio, and its physiologically

acceptable salts and tautomeric forms.

R2

R3

R4

is H:

2. Compounds of the formula | as claimed in claim 1, wherein
B - is C{R4) or N;
R1 .- - is H, halogen, {C1—CB)-alkyl, {C0-C4} alkylene-0-{C0-C4) alkylene-H, {C3-

C7} cycloalkyl, wherein alkyl and alkylene are unsubstituted or mcino. di- -

oor Irisubstitued by F; -

is H or halogen;

is H;
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K2 and R3 tngether_' with the C—aioms to which they are bonded form 2 (C8) aryl-ora
‘ (C5-C8) heteraryl ring;

X is0,O-CHZ -

one of U and Vis N the other is S or 0

| W | is @ bond, (C1-C5} alkylens;
Y is é bond, 3, N(RG);
RS is H, {(C1-C8) alkyl, (CO-CA4) a]k.:,riene—l-:CE—CM} anyl;
RG6 is H, (C1-CB) alky?;

R5 and R6 logether with the nitrogen atom to which they are bonded (Y = N(RB)) form
a (C3-C8)-heterocycloayl, which is unsubstifuted or monosubstiiuted by

CF?};
z is 2 bord, (C1-C4) alkylene, (C2-C4) alkenylene:
A s (GS—QB] cyclﬁalky[. (CH-CB} heterocycloalkyl or a {C5-C12) heteroaryl ring;
R7 is H, {C1-C8;} alkyi, {CD-C4) alkyiene-D-(CD-Crl) akylene-H, S{OQ)2CF2,

{CB-C12) aryl, wherein alkyl and alkylane are unsubstituted or mohe-, di- or
risubstituted by F and aryl is upsubstituted or mono-, di- or trisubstituted by

balogen;
RB is H;

Rg is H, (C1-C8) alkyl, {CCG-CB) alkylena-(C8-C14) aryl(C0-CB) alkylene-{C5-
' C15) heteroary!l, wherain alkyl and alkylene are unsubstited or mong-, di-
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or trisubstituted by F and ary! is unsubstitulé_t_;j or mono-, di- or :iﬁsgjbst'ituted. '
- by halogen; | ' | |

R10  isH.

3. - Compounds of the formula | as claimed in claim 1 or 2, whetein

B isCHorN
R1 is K, halogen, {C1-C8}) alkyl, (C0-C4) alkylene-G-(CG-C4) alkylene-H, (C3-
: .C?) cycloaliyl, wherein alkyl and akylene are unsuhstitt_ﬂed or mong, di-
‘or trisubstitued by F;. - : : -
R2, R4 are H;
R} isHorF;

R2 and R3 tegether with the C-atoms to which they are bonded form a'(.CG)-'aryl ora

' ~'=(C_5-CS} heteroaryl, .~ *

X  is0,OCHZ:

‘U’ -is N and.

=

uy 'isl.__D, 3,

W is a.bcnd.v (Ci;(:d) alkylene; .

Y is a band, O, N{R8);

R5 is H, fC1—CB} alkyl, {(C0-C4} alkylene-(C6-C10) aryil.-'vhrhea;ein alkyl and alkyiene

can be mono-, di- or trisubstituted By F, (C1-C4) alkyl and O-{CD-C4) alkylene-
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RE  is H, (C1-C4) alkyi,

RS and R6 together with the nitrogen atom to which they are banded (Y = N{R6)) farm

a (C3-C6)-heterocyclpalky!, which can contain additionally 1 heteroatom N or

‘0 and which s unsubstituied or monoc- of disubstituted by F, CF3, CH3, _
-OCH3 and phenyl;

z is a bond, (C1-C4) alkylene, {C2-C4) akenylens’

A is (C5-C8) cycloaikyl or {C5-C 10) heterocycloakyl, (C5-C10)
heterocycloalkenyl or {C5-C10) heteroary! ring;

R7,R8  are independently H, halogen, (G1-C8) alkyl, (C0-C4) alkylen-D-(C0-C4)
alkylene-H, (C6-C12} aryl, S(O)2CF3, wherein alkyl and alkylene are
unsubstituted or mono-, di- or trisubstiluted by F and aryl is substituted by
halogen; '

- RgS H, (C1-C4) akky), (CD-C4) aliylene-(C6-C 10} aryl, {(C0-C4) alkylene-{C5-CH)
heteroaryl, wherein alkyl, alkylene, aryl and heteroany! are unsubstituted or
mono-, di- or trisubstituted by F;

R10 H.

4. Compounds of the formula 1 as claimed in ¢lzims 1 to 3, wherein

B is C(R4);

R1  is H, halogen, {C1-C8) alkyd, (CO-C4) akylene-0-(CO-C4) alkylene-H, (C3-C7)

cycloalkyl, wherein alkyl and alkylene are unsubstituted or mono, di- or trisubstitved

by F;
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R2, R4 are H; '

R3 isH,F;

X is O, S;

\Y isNand

U is O, S;

w is a bond, (C1-C4) alkylene;

Y is a bond, O, N{R6);

RS is H, (C1-C8) aiky!, (C0-C4) alkylene-(C3-C6) cycloalkyl, (C0-C4) alkylene-(C6-
C10) aryl, {C0-C4) alkylene-(C4-C8) heterocycloalkyl, (C0-C4) alkylene-{C4-C8)
heterocycloalkenyl, (C0-C4) alkylene-(C5-C6) heteroaryi, wherein alkyl and

“alkylene can be mono-, di- or trisubstituted by F, (C1-C4) alkyl and O-(C0-C4)
alkylene-H and wherein cycioalky!, aryl, heterocycloalkyl, heterocycloaikenyl
and heteroaryl are mono-, di- or trisubstituted by F, CF3, (C1-C4) alky! and O-
(C0-C4) alkylene-H;
R6  is H, (C1-C4) alkyl;

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

a (C3-C6)-heterocycioalky'l, a (C3-C6)-heterocycloalkenyl or a (C5-C6)-
heteroaryl which can contain additionally 1 heteroatom N or O and which is
unsubstituted or mono- or disubstituted by F, CF3, CH3, OCH3, phenyl and
(C5-C8) heteroaryl;

is a bond, (C1-C4) alkylene, (C2-C4) alkylidene, (C1-C4) alkylene-O-(C1-
C4) alky! ; '

/1O
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A is (C5-C8) cycloalkyl or (C5-C10) heterocycloalkyl, (C5-C10)
heterocycloalkenyt or (C5-C10) heteroaryl ring;

-R7,R8 are independently H, halogen, (C1-CB) alkyl, (C0-C4) alkylen-O-(C0-C4)

alkylene-H, (C6-C12) aryl, wherein alkyl and alkylene are unsubstituted or
mono-, di- or trisubstituted by F and ary! is substituted by halogen;

R9 and R10 are independently M, (C1-C4) alkyl, (C0-C4) alkylene-phenyl, (C0-C4)
alkylene-(C5-C6) heteroaryl.

5. Compounds of the formula | as claimed in claims 1 to 4, wherein
R1 is H, F, Cl, CH3, OCH3, OCHF2, OCH2CF 3 or cyclopropyl.

&

Compaunds of the fermula | ag elaimad in elaima 1 ta §, whoroin
R1 is OCH3, OCHF2 or OCHZ2CF3.

o

7. Compounds of the formula | as claimed in claims 1 to 5, wherein
R1 is H, F, Cl, CH3 or cyclopropyl.

8. Compounds of the formula | as claimed in claims 1 to 7, wherein
R2 and R3 are H.

9. Compounds of the formula 1 as claimed in claims 1 to 8, wherein
X is O or O-CH2-.

10. Compounds of the formula | as claimed in claims 1 to 9, wherein
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\V; isNandUis O: ot
V isNandUisS.

11.  Compounds of the formula | as claimed in claims 1 tc 10, wherein -

RS5 and R6 together with the nitrogen atom to which they ‘ar‘e bonded form a (C3-C7)-
heterccycloalkyl, which can contain additionally 1 to2 heteroatoms N, O, S, which are.
unsubstituted or mono- or disubstituted by F, CF3, CH3, or OCH3;.

12. - Compounds of the formula | as claimed in claims 1 to 11, wherein
Z _is a bond.

13.  Compounds of the formula | as claimed in claims 1 to 12, wherein
R7 isH, F, CH3, CH2CH3, CF3, OCH3, phenyl; and R8 is H. '

14. Compounds of the formula | as claimed in claims 1 to 13, wherein
R9 s ethyl, CF2CH2CH3, CF3, CH2-phenyl, CH2-(4-F-phenyt), CH2-pyridyl and
R10 isH.

15. Compounds of the formula | as claimed in claims 1 to 14, wherein

A is cyclohexyl,
R7 is 4-CF3,
R8 isHand

R1  is O-CHS3, O-CH2CF3 or -O-CHF2.

16. Compounds of the formula | as claimed in claims 1 to 15, wherein
W is —=CH2-,



10

15

20

25

30

WO 2007/039177 PCT/EP2006/009303

207

Y - isabondand

R5 is H.

17. Compounds of the formula | as claimed in claims 1 to 16, wherein
B is C(R4);

R1 isH, F, CL

R2,.R3,R4 areH;

X is O or O-CHZ2;

\Y is N;

U is S;

W is —CH2-;

Y is a bond,

R5 is H;

Z is a bond;

A is pyridinyl or cyclohexyl,

R7 s CF3,

R8 s H;

R9 is CH2-CH3, CF3, CF2-CH2-CH3, CH2-4F-phenyl, CH2-pyridyl and
R10 isH.

18. Compounds of the formula | as claimed in claims 1 to 17, wherein
B is C(R4);

R1  is O-CH3, O-CH2CF3 or -O-CHF2;

R2, R4 are H:

<~sc<Xx3

is Hor F;

is O;

is N;

isOorsS,

is a bond or -CH2-;
is a bond or N(R8);
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R5 .is CH3:
R6  is CH3:

R5 and R6 together with the nitrogen to which they are bonded form a piperidine.ring
which is substituted by CF3;

Z is a bond;

A is cyclohexyl;
R7 is4-CF3;

R8 isH;

RS is Horethyl; '
R10 isH.

19. A pharmaceutical comprising one or more compounds of the formula | as
claimed in one or more of claims 1 to 18.

20. A pharmaceuiical comprising one or more compounds of the formula | as
claimed in one or more of ctaims 1 to 18 and one or more active substances which
have favorable effects on metabolicvdisturbances.or disorders frequently associated
therewith. ' o |

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

claimed in one or more of claims 1 to 18 and one or more antidiabetics.

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

claimed in one or more of claims 1 to 18 and one or more lipid modulators.-

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

claims 1 to 18 for the treatment and/or prevention of disorders of fatty acid metabolism

and glucose utilization disorders.

Y
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24.  The use of the compounds of the formula | as claimed in one or more of
claims 1 to 18 for the treatment and/or prevention of disorders in which insulin

resistance is involved.

25. The use of the compounds of the formula | as claimed in one or more of
claims 1 to 18 for the treatment and/or prevention of diabetes mellitus including the

prevention of the squelae associated therewith.

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

claims 1 to 18 for the treatment and/or prevention of dyslipidemias and their squelae.

27.  The use of the compounds of the formula | as claimed in one or more of
claims 1 to 18 for the treatment and/or prevention of conditions which may be

associated with the metabolic syndrome.

28. The use of the compounds of the formmula | as claimed in one or more of
claims 1 to 18 for the treatment and/or prevention of demyelinating and other

neurodegenerative disorders of the central and peripheral nervous system.

29.  The use of compounds as claimed in one or more of claims 1to 18 in
combination with at least one further active compound for the treatment of disorders of

fatty acid metabolism and glucose utilization disorders.

30. The use of compounds as claimed in ocne or more of claims 110 18 in
combination with at least one further active compound for the treatment of disorders in

which insulin resistance is involved.

31. A process for preparing a pharmaceutical comprising one or more of the
compounds as claimed in one or more of claims 1 to 18, which comprises mixing the
active compound with a phamaceutically suitable carrier and bringing this mixture into

a form suitable for administration.
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Descripcion

Derivados de fenil-1,2,4-oxadiazolona, procesos para su preparacién y su uso como
compuestos farmacéuticos

La invencion se refiere a oxadiazolonas y a sus sales fisioldgicamente aceptables y
derivados fisiologicamente funcionales que muestran actividad agonista de
PPARdelta.

Se han descrito agonistas de PPARdelta en la técnica anterior (por ejemplo en los
documentos WO 01/00603, WO 02/092590, W0O2004/080943, WO2005/054213 y
WQ2005/097786). En el documento DE 10112768 A1 se describieron compuestos
que comprenden un rasgo de oxadiazolona como inhibidores del factor Xa y en el
documento WO 96/13264 agentes hipoglucemiantes. Por el documento WO
97/40017, se conocen compuestos que tienen un grupo fenilo unido a heterociclos
como moduladores de moléculas con unidades de reconocimiento de fosfotirosina.
En el documento WOG6/34851 se describen derivados de benceno como

inhibidores de la escualeno sintasa y la proteina farnesiltransferasa.

La invencidn se basa en el objetivo de proporcionar compuestos que permitan ei
usc terapéutico de la modulacién del metabolismo de lipidos y/o hidratos de
carbono, y por lo tanto sean adecuados para prevenir y/o tratar enfermedades tales
como la diabetes de tipo 2 y la aterosclerosis y sus diversas secuelas. Otro fin de la
invenciébn es tratar trastomos  desmielinizantes y otros trastornos
neurodegenerativos del sistema nervioso 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 o PPARdelta y PPARalfa, sin embargo, es posible que la activacién
relativa varie dependiendo de los compuestos especificos.

Los compuestos de la presente invencion se describen con la férmula 1

A
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R8 R9

R7
férmula |
en la que
B es C(R4) o N;
R1 es H, halégene, alquilo (C1-C8), alquileno (CO-C4)-O-alquileho (CO-C4)-

H, cicloalquile (C3-C7), SCH3, CN, donde los grupos alquilo y

alquileno estan sin sustituir o sustituidos de 1 a 5 veces con F;
R2, R3, R4 son independientemente
H, halégeno, aiguilo (Ct-C8), alquileno (C0-C4)-O-alquileno (CG-C4)-H,
SCH3, CN, donde los grupos alquile y alquileno estan sin sustituir o

sustituidos de 1 a 5 veces con F;

R2 y R3 junto con los atomos de C a los que estan unidos forman un anillo arilo
(C6-C10) o heteroarilo (C5-C10);

X es O, S, §(0), S(0)2, O-CH2, S-CH2, CH2-O, CH2-S;
unodeUyVesNyelotroesSuO;

w es un enlace, alquileno (C1-C8), alquenileno (C2-C8), que estan sin
sustituir o mono-, di- o tnisustituidos con OH y F;
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RS

R6

3

es un enlace, O, S, S(0), S(0)2, N(R6),

es H, alquile (C1-C8), alquileno (CO-C4)-cicloalquilo (C3-C13), alquilenc
(CO-Cd)-arilo  (C6-C14), alquenilo (C2-C8), alguileno (CO-C4)-
heterocicloalquilo (C3-C15), alquileno (C0-C4)-heterocicloalquenilo (C3-
C15), alquilenc (C0-C4)-heteroarilo (C5-C15), donde los grupos alquilo y
algquileno pueden estar mono-, di- o trisustituidos con alquilo (C1-C4) y
O-alquileno (C0-C4)-H, donde los grupos alquilo y alguileno pueden
estar sustituidos de 1 a 5 veces con F, y donde los grupos cicloalquilo,
arilo, heterocicloalquilo, heterocicloalquenilo y heteroarito estan meno-,
di- o trisustituidos con F, Ci, Br, CF3, alquilo (C1-C4) y O-alquilenc (CO-
C4a)-H;

es H, alquilo (C1-C8) o alquenilo (C2-C8), que estan sin sustituir o
mono-, di- o trisustituidos con F y O-alquileno (C0-C4)-H;

RS y R6 junto con el atomo de nitrégeno al que estan unidos (Y = N(R86)) forman un

R7,R8

grupo heterocicloalquilo (C3-C9), un grupo heterocicloalquenilo (C3-C9)
o un grupo heteroarilc (C5-C3) que puede contener adicionalmente de 1
a 3 hetercatomos N, O, S y que esta sin sustituir © mono- o disustituido
con F, CF3, alquilo (C1-C4), O-alquilo (C1-C4), OH, CH2-OH, SO2-
alquilo (C1-C4), CO-alquilo (C1-C4), CO-NH2, NH-CO-alguilc (C1-C4),
arilo (C6-C14) y heteroarilo (C5-C15); '

es un enlace, alquileno (C1-C8), alguenileno (C2-C8), alquilideno (C2-
C8), alquileno {C1-C6)-O-alquilo (C1-C8); ’

és un anillo cicloalquilo (C3-C13) o heterocicloalquilo (C4-C15),
heterocicloalquenilo (C4-C15) o hetereoarilo (C5-C15);

son independientemente H, haldgena, alquilo (C1-C8), alquilenc (CO-
C4)-O-alquileno {CQ0-C4)-H, SCF3, SFS5, S(0)2CF3, O-arilo (C6-C12),
arilo (C6-C12), NO2, donde los grupos alquilo y alquileno estan sin
sustituir 0 moneo-, di- o trisustituidos con F y el grupo arilo esta sin

sustituir o mono-, di- o trisustituido con halégeno, aiquilo (C1-C4) u O-
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alguilo {(C1-C4);

R9 y R10 son independientemente H, alguilo (C1-C6), alquenilo (C2-C6), alquileno
(CO-C6)-arilo  (CB-C14), alquileno (CO-CB)-heteroariic (C5-C15),
alquileno {CO0-C8)-cicloalquilo (C3-C8), alquilenc (CO-C8)-cicloalquenilo
(C3-C8), donde los grupos alquilo y alquileno estan sin sustituir 0 mono-,
di-o trisustituidos con F y los grupos arilo y heteroarilo estan sin sustituir
o mono-, di- o trisustituidos con halégeno, alquilo (C1-C4) u O-alquilo
(C1-C4y;

en todas sus formas estereoisoméricas y mezclas en cualquier relacion, y sus sales

fisiologicamente aceptables y formas tautoméricas.

Otra realizacion de acuerdo con la invencion son compuestos de la férmula | en la

que
B es CH;
R1 es H, haldgeno, alquile (C1-C8), alquilenc {C0-C4)-O-alquileno (C0-C4)-

H, SCH3, CN, donde los grupos algquilo y alquileno estan sin sustituir
© mono, di- o trisustituidos con F;

R2, R3, R4 son independientemente
H, haldégeno, alquilo (C1-C8), alquileno (C0-C4)-0-2alquileno (C0-C4)-H,
SCH3, CN, donde los grupos alquilo y alquileno estan sin sustituir o
mono, di- o trisustituidos con F;
X es O, S, §(0), S(0)2, C-CH2, 5-CH2, CH2-0O, CH2-S;

unodeUyVesN, elotroes SuO;

W es un enlace, alquileno (C1-C8), alquenileno (C2-C8), que estan sin
sustituir o mono-, di- o trisustituidos con OH y F;

Y es un enlace, O, S, §(0), S(0)2, N(R6);

119
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RS

R6 .

5

es H, alquilo (C1-C8), alquileno {C0-C4)-cicloalquilo (C3-C13), alquileno
{CQ-C4)-arilo (C6-C14), alquenilo (C2-C8), alquileno (C0-C4)-
heterocicloalquilo (C3-C15), alquilenc (C0-C4)-heterocicloalqueniio (C3-
C15), alquileno (C0-C4)-heterocarilo (C5-C15), donde los grupos alquilo y
alquilenc pueden estar mono-, di- o trisustituidos con F, alquilo (C1-C4) y
QO-alquileno (C0-C4)-H y donde los grupos cicloalquilo, arilo,
heterocicloalquilo, heterocicloalquenilo y hetercarile estan mone-, di- o
trisustituidos con F, Cl, Br, CF3, alquilo (C1-C4) y O-alquileno (C0-C4}-H;

es H, alquilo {C1-C8) o alquenilo (C2-C8), que estan sin sustituir o
mono-, di- o trisustituidos con F y O-alquilenc (C0-C4)-H;

R5 y R6 junto con el atomo de nitrégeno al que estan unidos (Y = N(R6)) forman un

R7, R8

grupo heterocicloalquilo (C3-C9), un grupo heterocicloalquenilo (C3-C9)
0 un grupo heteroariio (C5-C9) que puede contener adicionalmente de 1
a 3 heterodtomos N, O, S y que esta sin sustituir o 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-COC-alquilo (C1-C4), arilo
(C6-C14) y heteroarilo (C5-C15),

es un enlace, alquileno (C1-C8), alquenileno (C2-C8), alquilideno (C2-
C8), alquileno (C1-C6)-O-alquilo (C1-C8);

es un anillo ciclealquilo (C3-C13) o heterocicloalquilo (C4-C15),
heterocicloalquenilo (C4-C15) o heteroarilo (C5-C15);

son independientemente H, haldgeno, alquilo (C1-C8), alquileno (CO-
C4)-0O-alquileno (C0-C4)-H, SCF3, SF5, S(0)2CF3, O-arilo (C6-C12),
arilo (C6-C12), NO2, donde los grupos alquilo y alquileno estan sin
sustituir o mono-, di- o trisustituidos con F y el grupo arilo esta sin
sustituir o mono-, di- o trisustituido con halégene, alquilo (C1-C4) u O-
alquilo (C1-C4),

R8 y R10 son independientemente H, alquilo (C1-C86), alquenilo (C2-C6), alquileno

(CO-CB)-arilo  (C6-C14), alquileno (CO-C6)-heteroarilo (C5-C15),
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alquileno (CO-C6)-cicloalquilo (C3-C8), alquileno (C0-C6)-cicloalquenilo
(C3-C8), donde los grupos alquilo y alquileno estan sin sustituir 0 mono-,

di- o trisustituidos con F;

en todas sus formas estereoisoméricas y mezclas en cualquier relacion, y sus sales

fisioldgicamente aceptables y formas tautomericas.

Otra realizacidn de acuerdo con la invencién son compuestos de la férmula | en la

que

B es C(R4) o N;

R1 es H, haldgeno, alquilo (C1-C8), alquileno (C0-C4)-O-alquileno (C0-C4)-
H, cicloalquilo (C3-C7), donde los grupos alquilo y alquileno estan sin
sustituir o mono, di- o trisustituidos con F;

R2 es H;

R3 es H o haldégeno;

R4 es H;

R2 y R3 junto con los atomos de C a ios que estan unidos forman un arilo {C6) 6 un
anillo (C5-C6);

X es O, O-CH2;
unodeUyVesN,elotroes SuO;

w es un enlace, alquileno (C1-C5):

Y es un enlace, O, N(R6);
RS es H, alquilo (C1-C8), alquileno (C0O-C4)-arilo (C6-C14);



10

15

20

25

30

35

R6

es H, alquilo (C1-C8).

RS y R6 junto con el atomo de nitrdbgenc al que estan unidos (Y = N(R6)) forman un

R7

R8

R9

R10

grupo heterocicloalquilo (C3-C9), que esta sin sustituir o monosustituido
con CF3;

es un enlace, alquileno (C1-C4), alquenileno (C2-C4);

es cicloalquilo (C3-C8), heteracicloalquile {C5-C6) o un anillo heteroarilo
(C5-C12);

es H, alquilo (C1-C8), alquileno (CO0-C4)-O-alquileno (CO0-C4)-H,
S(0)2CF3, arito (C6-C12), donde los grupos alquilo y alquileno estan sin
sustituir 0 mone-, di- o trisustituides con F y el grupo arilo esta sin

sustituir o mono-, di- o trisustituido con halogeno;

es H;

es H, alquilo (C1-C8), alquileno (CO-C8&)-aril (C6-C14)-alquileno (C0-CB)-
heteroarilo (C5-C15}, donde los grupos alquilo y alquileno estan sin
susfituir o mono-, di- o trisustituidos con F y el grupo arilo esta sin

sustituir o mono-, di- o trisustituido con halégeno;

es H.

Otra realizacion de acuerdo con la invencidén son compuestos de la férmula | en la

que uno o mas sustituyentes tienen los siguientes significados:

R1

esCHoN

es H, halégeng, alquilo (C1-C8), alquileno (C0-C4)-O-alquileno (C0-C4)-

H, cicloalquilo (C3-C7), donde los grupos alquilo y alquileno estan sin
sustituir o mono, di- o trisustituidos con F;

R2, R4son H;

1AS
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esHoF:

R2 y R3 junto con los atomes de C a los que estan unidos forman un grupo arilo
(C6) o heteroarilo (C5-C6);

X

RS

R6

es O, OCH2;

esNy
es 0, §;

es un enlace, alquileno (C1-C4);

es un enlace, O, N(R6);

es H, alquilo (C1-C8), alquileno (CO-C4)-arile (C6-C10), donde los grupos
alquilo y alquileno pueden estar mono-, di- o trisustituidos con F, alquilo (C1-

C4) y O-alquileno (CO-C4)-H;

es H, alquilo (C1-C4);

RS y R8 junto con el atomo de nitrégeno al que estan unidos (Y = N(R6)) forman un

R7, R8

grupo heterocicloalquilo {C3-C86), que puede contener adicionalmente 1
heteroatomo N u O y que esta sin sustituir o mono- o disustituide con F,
CF3, CH3, OCH?3 y fenilo;

es un enlace, alquileno (C1-C4), alquenileno (C2-C4);

es un anillo cicloalquilo (C5-C8) o heterocicloalquilo (C5-C10),
heterocicloalquenilc (C5-C10) o heteroarilo (C5-C10);

son independientemente H, haldégeno, alquilo (C1-C8), alquileno (CO-
C4)-O-alquileno (C0-C4)-H, arilo (C8-C12), S(Q)2CF3, donde los grupos
alquilo y alquileno estan sin sustituir o mono-, di- ¢ trisustituidos con F y
el grupo arilo esta sustitutdo con haiégeno;
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R9 H, alquilo (C1-C4), alquilenc (C0-C4)-arilo (C68-C10), alquileno (C0-C4)-
heteroarilo (C5-C6), donde los grupos alquilo, alquileno, - arilo y

heteroarilo estan sin sustituir o mono-, di- o trisustituidos con F:
R10 H.

Otra realizacion de acuerdo con la invencidén son compuestos de la formula | en la

que uno o mas sustituyentes tienen ios siguientes significados;
B es C(R4),
R1 es H, halogeno, alquilo (C1-C8), alquileno (C0-C4)-O-alquileno (CO-C4)-H,

cicloalquile (C3-C7), donde los grupos alguilo y alquileno estan sin sustituir o
mono, di- o trisustituidos con F, preferiblemente H, F, CI, alquile (C1-C4), O-

alquilo (C1-C4);
R2, R4son H;
R3 es H, F,
X es O, §;
vV esNy
U es O, §;
w es un enlace, alquileno (C1-C4);

Y " es un enlace, O, N(R6);

R5 es H, alquilo (C1-C8), alquileno (C0-C4)-cicloalquilo (C3-C6), alquileno (CO-
C4)-arilo (C6-C10), alquileno (C0-C4)-heterocicloalquilo (C4-C8), alquileno
(CO-C4)-heterocicloalquenilo (C4-C8), alquileno (CO-C4)-heteroarilo (C5-
C6), donde los grupos alquilo y alquileno pueden estar mono-, di- o
trisustituidos con F, alquilo (C1-C4) y Q-alquileno (C0-C4)-H y donde los

grupos cicloalquilo, arilo, heterocicloalquilo, heterocicloalquenilo vy
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heteroarilo estan mono-, di- o trisustituidos con F, CF3, alquilo (C1-C4) y O-
alquileno (C0-C4)-H;

R6 es H, alquilo (C1-C4),

R5 y R6 junto con el atomo de nitrégeno al que estan unidos (Y = N(R6)) forman un
grupo heteracicloalguilo (C3-C6), un grupo (C3-C6)-heterocicloalguenilo
o un grupo heteroarilo (C5-C6) gue puede contener adicionalmente 1
heteroatomo N u O y que esta sin sustituir © mono- o disustituido con F,
CF3, CH3, OCH3, fenilo y heteroarilo (C5-C6);

Z es un enlace, alquileno (C1-C4), alquilideno (C2-C4), alquilenc (C1-C4)-
O-alquilo (C1-C4);

A es un anillo cicloalquilo (C5-C8) o heterocicloalquilo (C5-C10),
heterocicloalquenilo (C5-C10) o heteroarile (C5-C10Q);

R7,R8  son independientemente H, halégeno, alquile (C1-C8), alquilenc (CO-
C4)-O-alquileno (CO-C4)-H, arilo (C6-C12), donde los grupos alquilo y
alquileno estan sin sustituir o mono-, di- o trisustituidos con F y el grupo

arilo esta sustituido con halégeno;

R9 y R10 son independientemente H, alquilo {C1-C4), alquilenc {C0-C4)-fenilo,
alquileno (C0-C4)-heteroarilo (C5-C6).

Otra realizacion de acuerdo con la invencidon son compuestos de la formula | en la

que uno o mas sustituyentes tienen los siguientes significados:

B es CH;

R1 es haldgeno, alquilo (C1-C8), alquileno (C0-C4)-O-alquileno (CO-C4)-H,
SCH3, CN, donde los grupos alquilo y alquileno estan sin sustituir o mono,

di- o trisustituidos con F;

R1 es F, CI, alquilo (C1-C4), O-alguilo (C1-C4);
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,R4 sonH;

es O, S,

esNy
es O, S;

es un enlace, alquileno {C1-C4);
es un enlace, O, N(R6),

es H, alquilo (C1-C8), alquileno (C0-C4)-cicloalquilo (C3-C6), alquileno (CO-
C4)-arifo {C6-C10), alquileno (C0-C4)-heterocicloalquito (C4-C6), alquileno
(CO-C4)-heterocicloalquenilo (C4-C6), alquileno (CO-C4)-heteroariic (C5-
ce), donde los grupos alquilo y alquileno pueden estar monc-, di- o
trisustituidos con F, alquilo (C1-C4) y O-alquileno (C0-C4)-H y donde los
grupes cicloalquilo, arilo, heterocicloalquilo, heterocicioalguenilo vy
heteroarilo estan mone-, di- o trisustituidos con F, CF3, alquilo (C1-C4) y O-
alquileno (C0-C4)-H;

es H alquilo (C1-C4);

R5 y R6 junto con el atomo de nitrégeno al que estan unidos (Y = N(R68)) forman un

R7, R8

grupo heterocicloalquilo (C3-C8), un grupo heterocicloalquenilo (C3-C6)
o un grupo heteroarilo (C5-C6) que puede contener adicionalmente 1
heterodtomo N u O y que esta sin sustituir 0 mono- ¢ disustituido con F,
CF3, CH3, OCHS3, fenilo y heteroarilo (C5-C6);

es un enlace, alquileno (C1-C4), alguilideno (C2-C4), alquileno (C1-C4)-
O-alquilo (C1-C4),

es un anillo cicloalquilo (C5-C8) o heterocicloalquilo (C5-C10),
heterocicloalqueniio {C5-C10) o heteroarilo (C5-C10);

son independientemente H, halégeno, alquilo (C1-C8), alquileno (CO-

[k
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C4)-0-alquileno (C0-C4)-H, arilo (C6-C12), donde los grupos alquilo y
alquileno estan sin sustituir o mono-, di- o trisustituidos con F y el grupo

arilo esta sustituido con halégeno;

RS y R10 son independientemente H, alquilo (C1-C4), alguileno (C0-C4)-fenilo,
alquileno (C0-C4)-heteroarilo (C5-C6).

Otra realizacion de acuerdo con la invencién son compuestos de la formula | en la
que
R1 es H, F, Ci, CH3, OCH3, OCHF2, OCH2CF3 o ciclopropilo.

Otra realizacion de acuerdo con la invencion son compuestos de la formula ! en la
que
R1 es H, F u OCH3.

Otra realizacion de acuerdo con la invencidn son compuestos de la férmula | en la
que '
R1 es F u OCH3.

Otra realizacion de acuerdo con la invencidn son compuestos de la férmula | en la
que
R1 es OCH3, OCHF2 u OCH2CF3.

Otra realizacion de acuerdo con la invencion son compuestos de la formula | en la
que
R1 es H, F, Cl, CH3 o ciclopropilo.

Otra realizacion de acuerdo con la invencién son compuestos de la formula | en la
que
R1 es Clo CH3.

Otra realizacion de acuerdo con la invencidon son compuestos de la formula | en la
que
R1 es Cl.
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Otra realizacion de acuerdo con la invencién son compuestos de la formula | en la
que
R1 esF.

Otra realizacidn de acuerde con fa invencion son compuestos de la formula | en la
que

R1 es ciclopropilo.

Otra realizacion de acuerdo con la invencién son compuestos de la férmula 1 en la
que
R1 es O-CHF2.

Otra realizacién de acuerdo con la invencidon son compuestos de la formula [ en la
que
R1 es O-CH2-CF3.

Otra realizacion de acuerdo con la invencién son compuestos de la férmula | en la
que

R1 es H.

Otra realizacién de acuerdo con ia invencién son compuestos de 1a formula | en la

que
R1 es O-CH3, O-CH2CF3 0 -O-CHF2 y
R3 es F.

Otra realizacitén de acuerdo con la invencidén son compuestos de la formula | en la
que
R2 y R3 son H.

Otra realizacion de acuerdo con la invencion son compuestos de la formula | en la
que

R2 y R3 junto con los atomos de C a los que estan unidos forman un anillo arilo
(C86) o heteroariio (C5);

Otra realizacion de acuerdo con la invencion son compuestos de la formula | en la
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que
R2yR3 junio con los atomos de C a los que estan unidos y el anilio que los

tiene forman un naftalenc o un anillo quinolina.

Oftra realizacion de acuerdo con la invencion son compuestos de la formuia | en a

que
B es C(R4)y
R4 es H;

Otra realizacion de acuerdo con la invencion son compuestos de la formula | en la
que
X es O 0 -O-CH2-.

Otra realizacion de acuerdo con {a invencion son compuestos de la formula T en la
que
X es O.

QOtra realizacion de acuerdo con la invencién son compuestos de la férmula | en la
que
X es —O-CH2-.

Otra realizacidén de acuerdo con la invencién son compuestos de la férmula | en la
que

Vv esNyUesO;o0

\Y esNyUesS.

Otra realizacion de acuerdo con la invencién son compuestos de 1a fdrmula | en la

que
V esNy
u es S,

Otra realizacion de acuerdo con la invencion son compuestos de la formuia | en la
que
wW es -CH2-.
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QOtra realizacion de acuerdo con la invencion son compuestos de la formula | en la
que
Y es un entace,

Otra realizacion de acuerdo con la invencion son compuestos de la formula | en la
que
Y as N(R86).

Ofra realizacion de acuerdo con la invencion son compuestos de la formula | en la
que
R5 es H, CH3.

Otra realizacién de acuerdo con la invencion son compuestos de fa formula | en la
que
R6 es H, CH2CH3.

Otra realizacion de acuerdo con la invencién son compuestos de la formula | en la
que

R5 y R6 junto con el atomo de nitrégeno al que estan unidos forman un grupo
heterocicloalquilo (C3-C7), que puede contener adicionaimente de _ 1 a 2
heterodtomos N, Q, S como por ejemplo pirrolidina, morfalina, tiomorfolina, 1-0xido
de tiomorfolina, 1-didxido de tiomorfolina, pipendina, piperazina, azetidina, 2,3-
dihidro-1H-isoindol, piperazin-2-ona, preferiblemente piperidina, que estan sin
sustituir 0 mono- ¢ disustituidos con F, CF3, CH3 u OCH3.

Otra realizacién de acuerdo con ia invencion son compuestos de la férmula | en la
que
Z es un enlace.

Ofra realizacion de acuerdo con la invencién son compuestos de la formula | en la
que

A es un anillo cicloalquilo, heterocicloalquilo, heterocicloalquenilo, heteroarilo
de 5 a 6 miembros, como por ejemplo ciclohexilo, piperidina, piridina, benzotiofeno,
pirazol, quinalina.
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Otra realizacion de acuerdo con la invencién son compuestos de la formula | en la
que
R7 esta en la posicion para- ¢ 14 a Z, si A es un anillo de 6 miembros.

Otra realizacidén de acuerdo con la invencidn son compuestos de la formula | en la

que
R7 es H, F, CH3, CH2CH3, CF3, OCH3, fenilo; y
R8 es H,

Ctra realizacidn de acuerdo con la invencién son compuestos de la férmula | en la
que ‘
RS es etilo, CF2CH2CH3, CF3, CH2-fenilo, CH2-(4-F-fenil), CH2-piridilo y

R10 esH.

Otra realizacion de acuerdo con la invencidén son compuestos de la férmula | en la
que
R9 es CH2-(4-F-fenilo).

Oftra realizacion de acuerdo con la invencidn son compuestos de la férmula | en la
que
R9 es CH2-(2-piridilo).

Otra realizacion de acuerdo con la invencion son compuestos de la formula | en la
que
R9 es CF2-CH2-CH3.

Otra realizacion de acuerdo con la invenciéon son compuestos de la féermula | en la
que '

R9 es CF3.

Otra realizacidén de acuerdo con la invencién son compuestos de la formula | en la

que

A es ciclohexilo,
R7 es 4-CF3,

R8 es H.
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Ofra realizacién de acuerdo con la invencién son compuestos de la formula t en la

que
A es ciclohexilo,
R7 es 4-CF3,

R8 esHy

R1 es O-CH3, O-CH2CF3 0 -O-CHF2.

Otra realizacién de acuerdo con la invencion son compuestos de la férmula | en la
que

A es 3-piridilo,

R7 es 6-CF3,

R8 es H.

Otra realizacién de acuerdo con la invencion son compuestos de la formula l en la

que
W es -CH2-,

Y es un enlace y
R5 es H.

Otra realizacion de acuerdo con la invencidn son compuestos de la férmula | en la

que

W es H2-,

Y es N(R6) y

RSy R6 junto con el nitrogeno al que estan unidos forman un grupo

piperidinilo que esta sustituide con CF3.

Ofra realizacién de acuerdo con la invencion son compuestos de la férmula | en la

que

B es C(R4);

R1 es Cl;
R2,R3,R4 sonH;
X es O;

\ es N;
U es S;
w es —CH2-;
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Y es un enlace o O;
R5 es H, CH3;
Z es un enlace;

A es piperidina-4-ilo, piridina-2-ilo o piridina-3-ilo;
R7 es CF3 o fenilo;

R8esH,y

R9, R10 son H.

Ofra realizacion de acuerdo con la invencién son compuestos de la férmula | en la
que

B es C(R4),

R1 esH, F, Cl

R2,R3,R4 sonH;

X es O o0 O-CH2;

\Y es N;

U es S;

w es —CH2-;

Y es un enlace;

RS es H; -

Z es un enlace;

A es piridinilo o ciclohexito;
R7Y es CF3;

R8 es H;

RO es CH2-CH3, CF3, CF2-CH2-CH3, CH24F-fenilo, CH2-piridilo y
R10 esH.

Otra realizacion de acuerdo con la invencién son compuestos de la férmula | en la

que

B es C(R4);

R1 es O-CH3, O-CH2CF3 0 -O-CHFZ;
R2, R4sonH;

R3 esHoF;

X es C;

A es N;

U esQoS;
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W  esuneniace o —CH2-;

Y es un enlace o N(R6);
R5 es CH3;
R6G es CH3;

RS5 y R6 junto con el nitrégeno al que estan unidos forman un anillo piperidina que

esta sustituido con CF3;

Zz es un enlace;
A es ciclohexilo;
R7 es 4-CF3;

R8 es H;

R9 es H o etilo;
R10 esH.

Una realizacién adicional de acuerdo con la invencién son los siguientes

compuestos:

3-{2-Cloro-4-[4-metil-2-(1-metil-ciclohexil)-oxazol-5-ilmetoxi)-fenil}-4H-
[1.2.4)Joxadiazol-5-ona

3-[2-Cloro-4-(2-ciclobexil-4-metil-oxazol-5-ilmetoxi)-fenil]-4H-[1.2 4Joxadiazol-5-0na

3-{2-Cloro-4-[4-metil-2-(trans-1,4-trifluorometil-ciclohexil}-oxazol-5-ilmetoxij-fenil}-
4H-[1.2.4]oxadiazol-5-o0na

3-{2-Cloro-4-[4-metil-2-(cis-1,4-trifluorometil-ciclohexil)-oxazol-5-ilmetoxi}-fenil}-4H-
{1.2.4)oxadiazol-5-ona

3{2-Cioro-4-[2-(trans-1,4-metoxi-ciclohexil)-4-metil-oxazol-5-ilmetoxil-fenil}-4H-
[1,2,4]oxadiazol-5-0na

3-[2-Cloro-4-(2-ciclohexil-4-metil-tiazol-5-ilmetoxi)-fenil}-4H-[1.2.4Joxadiazol-5-ona

3{2-Cloro-4-[4-metil-2-(1-trifluorometanosulfonil-piperidin-4-il)-tiazol-5-ilmetoxi]-
fenil}-4H-[1.2 4]oxadiazol-5-ona

13¢
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3-(2-Cloro-4-{4-metil-2-[1-(2,2,2-trifluoro-etil)-pipendin-4-il]-tiazol-5-iimetoxi}-fenil)-

4H-[1.2 4joxadiazol-5-ona

3-{2-Cloro-4-{4-maetil-2-(1-fenil-piperidin-4-il)-tiazol-5-ilmetoxi]-fenil}-4H-
[1.2.4]oxadiazol-5-ona

3-{2-Cloro-4-[2-(4, 4-difluoro-ciclohexil)-4-metoximetil-tiazol-5-iimetoxi]-fenil}-4H-
[1.2.4)oxadiazol-5-ona

3{2-Cloro-4-{2-(2-ciclohexil-etil)-4-metoximetil-tiazol-5-iimetoxil-fenil}-4H-
[1.2.4]oxadiazol-5-ona

3-[2-Cloro-4-(2-cicicheptil-4-metoximetil-tiazol-5-ilmetoxi)-fenill-4H-[1.2 .4)oxadiazol-
5-ona

3-(2-Cloro-4-{2-[trans-1,4-(4-cloro-fenil)-cictohexill-4-metoximetil-tiazol-5-iimetoxi}-
fenil)-4H-[1.2.4]oxadiazol-5-ona

3-[2-Cloro-4-(2-ciclopentil-4-metoximetil-oxazal-5-ilmetoxi)-fenil]-4H-
[1.2.4]oxadiazol-5-ona

3-{2-C!oro-4-[4-metoximetil-2—(6-triﬂuorometil-piridin-:é—il)-tiazol-5—ilmetoxi]~fenil}»4H-
[1.2.4]oxadiazol-5-ona

3-[2-Cloro-4-(2-ciclohexil-4-etoximetil-oxazol-5-ilmetoxi)-fenil]-4H-[ 1.2 4]oxadiazol-5-
ona

3-{2-Cloro-4-(2-ciclohexil-4-metoximetil-oxazol-5-iimetoxi)-fenil]-4H-[1.2.4)oxadiazol-
5-ona

3-[2-Cloro-4-(2-cicloheptil-4-metoximetil-oxazol-5-iimetoxi)-fenil]-4H-
[1.2.4)oxadiazol-5-ona

3{2-Cloro-4-{4-metoximetil-2-(trans-1,4-trifluorometil-ciclohexil)-oxazol-5-ilmetoxil-
fenil}-4H-[1.2.4]oxadiazol-5-ona

35
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3-{2-Cloro-4-[4-metoximetil-2-(cis-1,4-trifluorometil-ciclohexil}-oxazol-5-iimetoxi]-
fenil}-4H-[1.2.4]oxadiazol-5-ona

3-[2-Cloro-4-(2-ciclohexil-4-morfolin-4-ilmetil-oxazol-5-ilmetoxi)-fenil}-4H-
[1.2.4]oxadiazol-5-0na

3-[2-Cloro-4-(2-ciclohexil-4-dietilaminometil-oxazol-5-ilmetoxi)-fenil)-4H-
[1.2.4]oxadiazol-5-ona

3-[2-Cloro-4-(2-ciclohexil-oxazol-4-ilmetoxi)-fenil}-4H-[1.2.4]oxadiazol-5-ona

3-{2-Clorc-4-[2-(2-ciclohexil-vinil}-4-metoximetil-tiazol-5-ilmetoxi]-fenil}-4H-
(1.2 4}oxadiazol-5-ona

3-{2-Cloro-4-{4-metil-2-(6-trifluorometil-piridin-3-il)-tiazol-5-ilmetoxi]-fenil}-4H-

[1.2.4)joxadiazol-5-ona

3-(2-Clore-4-{1-[4-metil-2-(trans- 1, 4-trifluorometil-ciclohexil)-tiazol-5-ii}-2-fenil-etoxi}-
fenil)-4H-[1.2.4joxadiazol-5-0na

3-{4-[4-(3-Benciloxi-propil)-2-(6-trifluorometil-piridin-3-il)-tiazol-5-iimetoxi]-2-¢cloro-
fenil}-4H-[1.2 4]oxadiazol-5-ona

3-(2-Cloro-4-{1-[4-metil-2-(B-trifluorometil-piridin-3-il)-tiazol-5-il}-propoxi}-fenit)-4H-
[1.2 4]oxadiazol-5-ona

3-(2-Cloro-4-{2-(4-fluoro-fenil)-1-[4-metil-2-(6-trifluorometil-piridin- 3-il)-tiazol-5-il]-
etoxi}-feni)-4H-[1.2.4)oxadiazol-5-ona

3-(2-Cloro-4-{2,2 2-triflucro-1-{4-metil-2-(4-trifluorometil-ciclohexil)-tiazol-5-il}-etoxi}-
fenil)-4H-[1.2.4]oxadiazol-5-ona

3-(2-Cloro-4-{1-[4-metil-2-(4-trifluorometil-ciclchexil)-tiazol-5-if]-2-piridin-2-il-etoxi}-
fenil)-4H-[1.2.4]oxadiazol-5-ona

|26
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3-(2-Fluoro-4-{2,2,2-trifluoro-1-[4-metil-2-(trans-1,4-triflucrometil-ciclohexil}-tiazol-5-
il]-etoximetil}-fenil)-4H-[1.2 4)oxadiazol-5-cna

3-(2-Fluoro-4-{2,2,2-triflucro-1-[4-metil-2-(B-trifluorometil-piridin-3-il)-tiazol-5-il}-
etoximetil}-fenil)-4H-[1.2.4}oxadiazol-5-ona

3-(4-{2,2,2-Trifluoro-1-[4-metil-2-(B-triflucrometil-piridin-3-il)-tiazol-5-il]-etoximetil}-
fenil)-4H-[1.2.4]Joxadiazol-5-ona

3-(4-{1-[4-Metil-2-(B-trifluorometil-piridin-3-il)-tiazo!-5-il]-propoximetil}-2-trifiuorometil-
fenil)-4H-(1.2 4]oxadiazol-5-ona

3-(2-Cloro-4-{2,2,2-trifluoro-1-{4-metil-2-(trans-1,4-trifluorometil-ciclohexil)-tiazol-5-
il]-etoximetil}-fenil)-4H-[1.2.4]oxadiazol-5-ona

3-(2-Cloro-4-{2,2,2-trifluoro-1 —[4-meti1-2-(6—triﬂuorometiI-piridin-3-iI}-tiazol—S-il]-
etoximetil}-fenil)-4H-[1.2.4]oxadiazol-5-ona '

3-(8-{2,2,2-Trifluorc-1-{4-metil-2-(6-trifluorometil-piridin-3-il}-tiazol-5-il}-etoximetil}-
quinolin-5-il)-4H-{1.2.4]oxadiazol-5-ona

3-(2-Cloro-642,2,2-trifluoro-1-{4-metil-2-(6-trifluorometil-piridin-3-il)-tiazol-5-il}-
etoximetil}-piridin-3-if}-4H-[1.2. 4Joxadiazol-5-ona

3-(2-Ciclopropil-4-{2,2, 2-trifluoro-1-[4-metil-2- (6-trifluorometil-piridin-3-il}-tiazol-5-il} -
etoximetit}-fenil)-4H-[1.2.4]Joxadiazol-5-ona

3-(2-Ciclopropil-44{2,2,2-trifluoro-1-[4-metil-2-(trans, 1,4-trifluorometil-ciclohexil)-
tiazol-5-it]-etoximetil}-fenil)-4H-[{1.2.4]Joxadiazol-5-ona

3-(4-{2,2-Difluoro-1-[4-metil-2-(6-triflucrometil-piridin-3-i)-tiazol-5-il]-butoximetil}-
fenil)-4H-[1.2.4]oxadiazol-5-ona

3-(2-Cloro-4-(2 2-difiuoro-1-{4-metil-2-(6-trifluorometil-piridin-3-il)-tiazol-5-il]-
butoximetil}-fenil)-4H-[1.2.4]oxadiazol-5-ona
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3-(4-{2,2-Difluoro-1-[4-metil-2-(8-trifluorometil-piridin-3-il}-tiazol-5-il}-butoximetil}-
naftalen-1-if}-4H-[1.2.4]Joxadiazol-5-0na

3-(8-{2,2-Difluaro-1-{4-metil-2-(B-trifluorometil-piridin-3-il)-tiazol-5-il}-butoximetil}-
quinolin-5-i1)-4H-{1.2.4]Joxadiazol-5-ona

3-[4-(2-Benzo[b]tiofen-2-il-4-metil-tiazol-5-iimetoxi)-2-cloro-fenil)- 2H-
[1.2.4)oxadiazol-5-ona

3-{2-Cloro-4-{4-metil-2-(1-metil- 1 H-pirazol-4-il)-tiazol-5-iimetoxi}-fenil}-2H-
[1.2.4]oxadiazol-5-0na

3-[2-Cloro-4-(4-metid-2-quinolin-8-i-tiazol-5-ilmetoxi)-fenil]-2H-{1.2 4]oxadiazol-5-ona

3-(2-Metoxi-4-{1-[4-metil-2-(trans-1,4-trifluorometil-ciclohexil)-oxazol-5-il]-propoxi}-
fenil)-4H-1,2 4-oxadiazol-5-ona

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

3-(2-Metoxi-4-{1-[4-metil-2-(trans-1,4-trifluorometil-ciclohexil)-tiazol-5-il}-propoxi}-
fenil)-4H-1,2,4-oxadiazol-5-ona

3-{5-Fluoro-2-metoxi-4-[4-metil-2-(trans-1,4-trifluorometil-ciclohexil)-tiazol-5-
iimetoxi]-fenil}-4H-1.2,4-oxadiazol-5-ona

3-(5-Fluoro-2-metoxi-4-{1-{4-metil-2-(trans- 1 4-triflucrometil-ciclohexil)-tiazol-5-il]-
propoxi}-fenil)-4H-1,2,4-oxadiazol-5-ona

3-{2-Difluorometoxi-4-[4-metil-2-{trans-1,4-trifluorometil-ciclohexil)-tiazol-5-ilmetoxi]-
fenil}-4H-1,2,4-oxadiazol-5-ona

3-(2-Difluorometoxi-4-{1-{4-metii-2-(trans-1,4-trifluorometil-ciclohexil)-tiazol-5-il}-
propoxi}-fenil)-4H-1,2,4-oxadiazol-5-ona
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3-{2-Difluorometoxi-5-fluoro-4-{4-metil-2-(trans-1,4-trifluorometil-ciclohexil)-tiazol-5-

iimetoxil-fenil}-4H-1,2,4-oxadiazol-5-ona

3-(2-Diflucrometoxi-5-flucro-4-{1-[4-metil-2-(trans-1,4-trifluorometil-ciclohexil)-tiazo!-
5-il}-propoxi}-fenil)-4H-1,2,4-oxadiazol-5-ona

3-{2-Metoxi-4-[2-(trans-1,4-trifluorometil-ciclohexil)-4-(4-triflucrometil-piperidin-1-
ilmetil)-tiazol-5-ilmetoxi]-fenil}4H-1 2, 4-oxadiazol-5-ona

3-(2-Metoxi-4-{1-{2-(trans-1,4-trifluorometil-ciclohexil)-4-(4-trifluorometil-piperidin-1-
imetil)-tiazoi-5-i1)-propoxi}-fenil}-4H-1,2 4-oxadiazol-5-ona

3-{5-Fluoro-2-metoxi-4-[2-(trans-1,4-trifluocrometil-ciclohexil}-4-(4-triffuorometil-
piperidin-1-i'metil)-tiazol-5-iimetoxi}-fenil}-4H-1,2,4-oxadiazol-5-ona

3-(5-Fluoro-2-metoxi-4-{1-[2-{trans-1,4-triflucrometil-ciclohexil)-4-(4-trifluorometil-
piperidin-1-i'metil)-tiazcl-5-ii]-propoxi}-fenil}-4H-1,2 4-oxadiazo!-5-ona

3-{2-Difluorometoxi-4-{2-(trans-1,4-trifluorometil-ciciohexil)-4-(4-trifluorometii-
piperidin-1-iimetil)-tiazol-5-ilmetoxil-fenil}-4H- 1,2 4-oxadiazo!-5-ona

3-(2-Difiuorometoxi-4-{1-[2-(trans-1,4-trifluorometil-ciclohexi)-4-(4-trifluorometil-
piperidin-1-ilmetil)-tiazol-5-il]-propoxi}-fenil)-4H-1,2 4-oxadiazol-5-ona

3+{2-Difluorometoxi-5-fiuoro-4-[2-(trans-1,4-triflucremetil-ciclohexil)-4-(4-
trifluorometil-piperidin-1-itmetil)-tiazol-5-ilmetoxi]-fenil}-4H-1,2 4-oxadiazol-5-ona

3-(2-Difiuorometoxi-5-fiuoro-4-{1-{2-(trans-1,4-triflucrometil-ciclohexil)<4-(4-
trifluorometil-piperidin-1-ilmetil)-tiazol-5-il)-propoxi}-fenil}-4H-1,2,4-oxadiazol-5-ona

3-(5-Fluoro-2-(2,2,2-trifluoro-etoxi)-4-{1-[2-(trans-1,4-triflucrometil-ciclohexil)-4-(4-
trifluorometil-piperidin-1-ilmetil)-tiazol-5-il}-propoxi}-fenil)-4H-1,2,4-oxadiazol-5-ona

3-{2-Fluoro-4-[4-metil-2-(trans-1,4-trifluorometii-ciclohexil)-tiazol-5-ilmetoxi]-fenil}-
4H-1,2,4-oxadiazol-5-ona
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3-(2-Flucro-4-{1-{4-metil-2-(trans-1 4-trifluorometil-ciclohexil)-tiazoi-5-il}-propoxi}-
fenil)}-4H-1,2,4-oxadiazol-5-ona

3-{2-Fluoro-4-{2-(trans-1,4-trifluorometil-ciclohexil)-4-{4-trifluorometil-piperidin-1-
iimetil)-tiazol-5-ilmetoxi]-fenil}-4H-1,2,4-oxadiazol-5-ona

3-(2-Flucro-4-{1-[2-(trans-1,4-trifluorometil-ciclohexil)-4-(4-trifluorometil-piperidin-1-
iimetiN-tiazol-5-il)-propoexi}-fenil)-4H-1,2,4-oxadiazol-5-ona

3-[4-[4-Metil-2-(trans-1,4-trifluorometil-ciclohexil)-tiazol-5-ilmetoxi)-2-(2, 2, 2-trifluoro-
etoxi)-fenit}-4H-1,2 4-oxadiazol-5-ona

Esta invencion también abarca todas las combinaciones de aspecios preferidos de

la invencion descritos en esta memaria.

Como se usa en este documento, se entiende que el término alquilo se refiere, en el
sentido mas amplio, a restos de hidrocarburo que pueden ser lineales, es decir, de
cadena lineal, o ramificados. Si no se define otra cosa, el término alquilo tiene de 1
a 8 atomos de carbono. Son ejemplos de “alquilo (C1-C8)" restos alquilc que
contienen 1, 2, 3, 4, 5, 6, 7 u 8 atomos de carbono tales como metilo, etilo, propile,
butilo, pentilo, hexilo, heptilo ¢ octilo, los n-isdmeros de todos estos restos,
isopropilo, isbbutilo, 1-metilbutilo, isopentilo, neopentilo, 2,2-dimetilbutito, 2-
metilpentilo, 3-metilpentilo, isohexilo, sec-butilo, terc-butilo o terc-pentilo. El término
"alquilo (C0-C8)" es un resto de hidrocarburo que contiene 1, 2, 3, 4, 5.5, 7u 8
atomos de carbono, donde el término "-CO-alquilo" es un enlace covalente. Todas

estas declaraciones se aplican también al término alquileno.

Como se usa en este documento, se entiende que el término alquenilo se refiere en
el sentido mas amplio a restos de hdirocarburo que tienen de 1 a 4 dobles enfaces y
pueden ser lineales, es decir, de cadena lineal, 0 ramificados. Si no se define otra
cosa, el término alguenilo tiene de 2 a 8 atomos de carbono. Son ejemplos de
"alquenilo (C2-C8)" restos alquenilo que contienen 2, 3, 4, 5, 6, 7 u 8 atomos de
carbono tales como, por ejemplo vinilo, 1-propenilo, 2-propenilo (= alilo), 2-butenilo,
3-butenilo, 2-metil-2-butenilo, 3-metil-2-butenilo, 5-hexenilo o 1,3-pentadienilo.
Todas estas declaraciones se aplican también al término alquenileno.

€0
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Como se usa en este documento, se entiende que el término alquinilo se refiere en
el sentido mas amplio a restos de hdirocarburo, que tienen de 1 a 4 triples eniaces y
pueden ser lineales, es decir, de cadena lineal, o ramificados. Si no se define otra
cosa, el término alquinilo tiene de 2 a 8 atomos de carbono. Son ejemplos de
"alquinilo (C2-C8)" restos alquinilo que contienen 2, 3, 4, 5, 6, 7 u 8 atomos de
carbono tales como, por ejemplo etinilo, 1-propiniio, 2-propinilo (= propargilo) o 2-

butinilo. Todas estas declaraciones se aplican también al término alquilideno.

Todos estos enunciados se aplican también si aparece un grupo alquilo como
sustituyente en otro resto, por ejemplo en un resto alquiloxi, un resto

algquiloxicarbonilo o un resto arilalguilo.

Si no se define otra cosa, los grupos aiquilo, alquileno, alquenilo, alquenileno,
alquinilo y alquinileno estan sin  sustituir o mono, di- o trisustituidos
independientemente entre si con grupos adecuados tales como, por ejemplo: F, Cl,
Br, I, CF3, NO2, CN, COOH, CO-0-alquilenc (C0-C4)-arilo (C6-C10), CO-O-alquilo
(C1-C4), CO-O-alquileno (CO-C4)-cicloalquilo (C3-C13), CO-O-alquilena (CO-C4)-
heterociclo (C3-C15), CO-N(alguileno (C0-C4)-H)-alquileno (CO-C4)-arilo (C6-C10),
CO-N(alquileno (C0-C4)-H)-alquileno (C0-C4)-H, CO-N(alquileno (C0-C4)-H)-
alquileno (C0-C4)-cicloalquilo (C3-C13), CO-N(alquileno (C0-C4)-H)-alquileno (CO-
C4)-heterociclo {C3-C15), alquileno (C0-C4)-cicloalquilo {C3-CB), alquileno (CO-C4)-
arilo (C6-C10), alquileno (C0-C4)-heterociclo {(C3-C15), alquenilo (C2-C6), alquinilo
(C2-C6), O-alquilo {CO-CB), O-alquileno (CC-C4)-arilo (CB-C10), O-alguileno (CO-
C4)-cicloalquilo (C3-C12), O-alquileno (C0-C4)-heterociclo (C3-C15), 0O-CO-O-
alquileno (C0-C4)-arilo (C6-C10), O-CO-O-alquilo (C1-C4), O-CO-0-alquileno (CO-
C4)-cicloalquile (C3-C13), O-CO-O-alquileno (C0-C4)-heterociclo (C3-C15), S-
alquilo (C1-C4), S-alguileno (C0-C4)-cicloalguilo {(C3-C13), S-alquileno (C0-C4)-arilo
(C6-C10), S-alquileno (CO-C4)-heteraciclo (C3-C15), SO-alquilo (C1-C4), SO-
alquileno (C0-C4)-cicloalquilo (C3-C13), SO-alquileno (CD0-C4)-arilo (C6-C10), SO-
alquileno (C0-C4)-heterociclo (C3-C15), SO2-alquilo {C1-C4), SO2-alquileno (CO-
C4)-cicloalquilo (C3-C13), SO2-aiquilenc (CO-C4)-arilo (C6-C10), SO2-alquileno
(CO-C4)-heteraciclo {C3-C15), SO2-N(algquilenc (C0-C4)-H)-alquileno (C0O-C4)-arilo
(C6-C10), SO2-N(alquileno (CO-C4)-H)-alquileno (CC-C4)-H, SO2-N{aiguileno {CO-
C4)-H)-alquilena  (CO-C4)-cicloalquilo (C3-C13), SO2-N(alquileno {C0-C4)-H)-
alquileno (C0-C4)-heterociclo (C3-C15) dande el anillo arilo o el anilla heterociclico
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esta sin sustituir o mono- o disustituido con F, CI, Br, OH, CF3, NO2, CN, OCF3, O-
alquilo (C1-C6), alquilo (C1-C6), N(alquileno (CO-C4)-H)-alquileno (CO-C4)-H,
N(alquileno (C0-C4)-H)-alquileno (C0-C4)-H, N(alquileno (C0-C4)-H)-alquileno
(C0-C4)-H)-cicloalquilo (C1-C8), N(alguileno (C0-C4)-H)-alquileno (C0-C4)-arilo
(C6-C12), N(alquileno (CO-C4)-H)-alquileno (C0-C4)-heterociclo ({C3-C15),
N{alquileno (C0-C4)-H)-CO-alquileno (C0-C4)-arilo (C6-C12), N(alguileno (C0-C4)-
H)-CO-alquilo (C0-C4), N(alquileno (C0-C4)-H)-CO-alquileno (CO-C4)-cicloalquilo
(C3-C13), N(alquileno (C0-C4)-H)-CO-alquilenc (C0-C4)-heterociclo (C3-C15),
N(alquileno (C0-C4)-H)-CO-0O-aiquileno (CO-C4)-arilo {C6-C12), N(alquileno (CO-
C4)-H)-CO-O-alquilo (CO0-C4), N(alguileno (C0-C4)-H)-CO-O-alquilenc (CO-C4)-
cicloalquilo {C3-C13), N(alquileno (C0-C4)-H)-CO-0O-alquilenc (C0-C4)-heterociclo
(C3-C15), N(alquileno (C0-C4)-H)-CO-N(alquileno (C0-C4)-H)-alquiteno (C0-C4)-
arilo {CB-C12), N(alquileno (C0-C4)-H)-CO-N(alquileno (C0-C4)-H)-alquilo (CO-
C4), N(aiquileno (C0-C4)-H)-CO-N(alquileno (C0-C4)-H)-alquileno (C0-C4)-
cicloalquilo {C3-C13), N(alquilene {(CO0-C4)-H)-CO-N(alquileno (CO-C4)-H)-
alquileno (C0-C4)-heterocicio (C3-C15), donde el anillo ariic o el anillo
heterociclico esta sin sustituir © mono- o disustituido con F, Cl, Br, |, OH, CF3,
NO2, CN, OCF3, O-alquilo (C1-C8), alquito {C1-C8), Nfalquileno (C0-C4)-H)-
alguileno (C0-C4)-H, SO2-CH3, COCH, COO-alquilo (C1-C6), SF5, CONH2.

Se entiende que el término cicloalquilo se refiere a un hidrocarburo ciclico saturado
que contiene de 3 a 13 atomos de carbono en un anillo mono- o biciclico,
condensado, enlazado o espirociclico. Son ejemplos de restos cicloalquilo (C3-C13)
restos alquilo ciclicos tales comao restos cicloalquilo que contiehen 3,4,56,7,8,9,
10, 11, 12 6 13 atomos de carbono de anilio tales como ciclopropilo, ciclobutilo,
ciclopentilo, ciclohexilo, cicloheptilo, cicloactilo, ciclononilo, ciclodecilo, cicloundecilo
o ciclododecilo. El término cicloalquilo también incluye grupos biciclices donde
cualquiera de los anillos cicloalquilo anteriores estd condensado con un anillo

benceno, por ejemplo indano y 1,2,3,4-tetrahidronaftaleno.

Se entiende que el término cicloalquenilo se refiere a un hidrocarburo ciclico
insaturado que contiene de 3 a 8 atomos de carbono en un anillo mono- o biciclico,
condensado o enlazado, donde uno, dos ¢ tres dobles enlaces no se encuentran
dentro de un grupo alquilo ciclico de tal forma que se produzca un sistema

aromatico. Son ejemplos de grupos cicloalquenilo insaturados ciclopentenilo o
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ciclohexenilo, que pueden unirse mediante cualquier atomo de carbeno. El término
cicloalquenilo también inciuye grupos biclclicos donde cualquiera de los anillos

cicloalquenilo anteriores esta condensado cen un anillo benceno, por ejemplo 1,2-

" dihidronaftaleno, 1,4-dihidronaftaleno y 1H-indenc.

Si no se define otra cosa, l0s grupos cicloalquilo o cicioalquenilo estan sin sustituir o
mono, di- o trisustituidos independientemente entre si con grupos adecuados tales
como, por ejemplo: F, Cl, Br, I, CF3, NO2, CN, COOH, CO-0-alquileno (C0-C4)-
arilo (CB6-C10), CO-O-alquito (C1-C4), CO-O-alquilena (CO-C4)-cicicalquiloc (C3-
C13), CO-O-alquileno (CC-C4)-heterociclo (C3-C15), CO-N(alquileno (C0-C4)-H)-
alquiieno (C1-C6)-H, CO-N(alquileno (CO-C4)-H)-cicloalquilo (C1-C6),
CON(alquileno (C0-C4)-H)-alquilenc {C0-C4)-arilo (C6-C12), alquileno (C0-C4)-
cicloalquilo (C3-C8), alquilo (C3-C6), alquenilo (C2-C6), alquinilo (C2-C8), aiquilenc
(C0-C4)-arilo (C8-C10), alquileno (CO-C4)-heterocicio (C3-C15), O-alquilo (CO-C8),
alquileno (CO-C4)-O-alquilo (CO-C4), alquileno (CO0-C4)-O-alquileno (CO-C4)-
cicloalquilo  (C3-C13), alquileno (C0-C4)-O-alquiteno (C0-C4)-arilo (C6-C10),
alquileno (C0-C4)-O-alquileno (CO0-C4)-heterociclo (C3-C15), O-CO-O-alquileno
(CO-C4)-arilo (C6-C10), O-CO-O-alquilo (C1-C4), O-CO-O-alquileno (CO-C4)-
cicloalquilo (C3-C13), O-CO-O-alquileno (C0-C4)-heterociclo (C3-C15), O-CO-
N(alquileno (C0-C4)-H)-alquileno (CO-C4)-arilo (C8-C10), O-CO-N(alquileno (CO-
C4)-H)-alquileno (C0-C4)-H, O-CO-N(alquileno (C0-C4)-H)-alquileno (CD-C4)-
cicloalquilo (C3-C13), O-CO-N(alquileno (CO-C4)}-H)-alquileno (C0-C4)-heterociclo
(C3-C15),S-alquilo (C1-C4), S-alquileno {C0-C4)-cicloalquilo (C3-C13), S-alquileno
(CO-C4)-arilo (CB-C10), S-alquileno (CO-C4)-heterociclo (C3-C15), SO-alguilo (C1-
C4), SO-alquiteno (C0-C4)-cicloalquilo (C3-C13), SO-alquileno (C0-C4)-arilc (C6-
C10), SO-alquileno (CO-C4)-heterociclo (C3-C15), SO2-alquilo (C1-C4), SO2-
alquilenc (C0-C4)-cicloalquilo (C3-C13), SO2-alquileno (C0-C4)-arilo (C6-C10),
S02-alquileno (C0-C4)-heterociclo (C3-C15), SO2-N(alquileno (CO-C4)-H)-alquileno
(CO-C4)-arilo (C8-C10), SO2-N(alquileno (C0-C4)-H)-alquileno (CO-C4)-H, SO2-
N(alquileno (C0-C4)-H)-alguilenc (CO-C4)-cicloalquilo (C3-C13), SO2-N(alquileno
(CO-C4)-H)-alquileno (CO-C4)-heterociclo (C3-C15), donde el anillo arilo o el anillo
heterociclico esta sin sustituir © mono- o disustituido con £, Cl, Br, OH, CF3, NO2,
CN, OCF3, O-alquilo {C1-C6), alquilo {C1-C6), N(alguileno (C0-C4)-H)-alquileno
(CO-C4)-H;

N(alquileno (C0-C4)-H)-alquileno (C0-C4)-H, N(alquileno (C0-C4)-H)-alquileno
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(C0-C4)-H)-cicloalquile (C1-C8), N(alquileno (C0-C4)-H)-alquileno (CO0-Cd)-arilo
(C6-C12), N(aiquileno (C0-C4)-H)-alquileno (CO-C4)-heterociclo (C3-C15),
N{alquileno (C0-C4)-H)-CO-alquileno (C0-C4}-arilo (C6-C12), N(alquileno (C0-C4)-
H)-CO-alquilo (C0-C4), N(alquileno {C0-C4)-H)-CO-alquileno (C0-C4)-cicloalquilo
(C3-C13), N(alquileno (C0-C4)-H)-CO-alquileno (C0-C4)-hetercciclo (C3-C15),
N(alquileno (C0-C4)-H)-CO-0O-alquileno (C0-C4)-arilo (C8-C12), N(alquileno (CO-
C4)-H)-CO-O-alquilo (C0-C4), N(alquileno (C0-C4)-H)-CO-O-alquileno (C0-C4)-
cicloalquilo (C3-C13), N(alquileno (C0-C4)-H)-CO-0O-alquileno (C0-C4)-heterociclo
(C3-C15), N(alquileno (CO-C4)-H)-CO-N(alquileno (C0-C4)-H)-alquileno (C0-C4)-
arilo (C6-C12), N(alquileno (C0-C4)-H)-CO-N(alquileno (C0-C4)-H)-alquilo (CO-
C4), N(alquileno (C0-C4)-H)-CO-N(alquileno (C0-C4)-H)-alquileno (C0-C4)-
cicloalquile (C3-C13), N(alquileno (C0-C4)-H)-CO-N(alquilena (C0-C4)-H)-
alquilenc  (C0-C4)-heterociclo (C3-C15), donde el anillo arilo o el anilio
heterociclico esta sin sustituir o mono- o disustituido con F, C!, Br, |, OH, CF3,
NO2, CN, OCF3, O-alquilo (C1-C6), alquilo {C1-C8), N(alquileno (CO-C4)-H)-
alquileno (C0-C4)-H,S02-CH3, COCH, COO-alquilo (C1-C6}, SF5, CONH2,

Se entiende que el término “arilo” se refiere a un anillo de hidrocarburo aromatico
que contiene de 6 a 14 atomos de carbono en un anillo monoe- o biciclice. Son
ejemplos de anillos arilo (C6-C14) fenilo, naftilo, por ejemplo 1-naftilo y 2-naftilo,
bifenitilo, por ejemplo 2-bifenililo, 3-bifenililo y 4-bifenililo, antrilo o fluorenilo. Otras
realizaciones adicionales del anillo arilo son anillos bifenililo, un anillo naftilo y, en

particular, un anili¢ fenilo.

Se entiende que el término heterociclo se refiere a anillos de hidrocarburo
saturados (heterocicloalquilo), parcialmente insaturados (heterocicloalquenilo) o
insaturados (heteroarilo) que contienen de 3 a 15 dtomos de carbono en un anillo
mono- o biciclico, condensade, enlazado o espirociclico donde 1 a 5 atomos de
carbono de los 3 a 15 atomos de carbono por anillo se reemplazan con
heteroatomos tales como nitrégeno, oxigeno o azufre, donde adicionalmente los
heteroatomos pueden estar oxidados, por ejemplo N=0, $=0, SO2. Son ejemplos
de heterociclos acridinilo, azaindol ({1H-pirrolopiridinile), azabencimidazolilo,
azaespirodecanilo, azepinilo, azetidinilo, aziridinilo, bencimidazolilo, benzofuraniio,
dihidrobenzofuranilo, benzotiofuranito, benzotiofenilo, benzoxazolilo, benzotiazolilo,

benzotriazolilo, benzotetrazolilo, benzoisoxazolilo, benzoisotiazolilo, carbazolilo,
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4aH-carbazolilo, carbolinilo, cromanilo, cromenilo, cinolinilo, decahidroquinolinilo,
4,5-dihidrooxazolinilo. dioxazolilo, dioxazinilo, 1,3-dioxolanilo, 1,3-dioxolenilo, 3,3-
dioxo[1.3.4]oxatiazinilo, 6H-1,52-ditiazinile, dihidrofuro[2,3-b]-tetrahidrofuranailo,
furanilo, furazanilo, imidazolidinilo, imidazolinilo, imidazolilo, 1H-indazolilo, indolinilo,
indolizinilo, indolilo, 3H-indelilo, isobenzofuranilo, isocromanilo, isoindazolilo,
isoindolinilo, isoindolilo, isoguinalinilo (bencimidazalilo), isotiazolile, isotiazolidinilo,
isotiazolinilo, isoxazolilo, isoxazolinilo, isoxazolidinilo, 2-isoxazolinilo,
cetopiperazinilo, morfolinilo, naftiridinilo, octahidroisoquinclinilo, oxadiazolilo, 1,2,3-
oxadiazolilo, 1,2,4-oxadiazolilo, 1,2,5-o0xadiazolilo, 1,3,4-oxadiazolilo, 1,2-oxa-
tiepanilo, 1,2-oxatiolanilo, 1,4-oxazepanilo, 1,4-oxazepinilo, 1,2-oxazinilo, 1,3-
oxazinilo, 1,4-oxazinilo, oxazolidinilo, oxazolinilo, oxazolilo, oxetanilo, oxocanilo,
fenantridinilo, fenantrolinilo, fenazinilo, fenotiazinilo, fenoxatiinilo, fenoxazinilo,
ftalazinilo, piperazinilo, piperidinilo, pteridinilo, purinilo, piranilo, pirazinilo,
pirazolidinilo, pirazolinilo, pirazolilo, piridazinilo, piridooxazolilo, piridoimidazolilo,
piridatiazolito, piridinilo, piridilo, pirimidinilo, pirrelidinilo, pirrolidinonilo, pirrolinilo, 2H-
pirrolilo,  pirrolilo, quinazolinilo, quinclinilo, 4H-quinolizinilo,  quinoxalinilo,
quinuclidinilo, tetrahidrofurancilo, tetrahidroisoquinotinilo, tetrahidroquinolinilo,
tetrahidrofuranaiio, tetrahidropiranilo, tetrahidropiridinito, tetrahidrotiofenilo,
tetrazinilo, tetrazolilo, 6H-1,2,5-tiadiazinilo, 1,2,3-tiadiazolilo, 1,2,4-tiadiazolilo, 1,2,5-
tiadiazolilo, 1,3 4-tiadiazolilo, tiantrenilo, 1,2-tiazinilo, 1,3-tiazinilo, 1.4-tiazinilo, 1,3-
tiazolilo, tiazolilo, tiazolidinilo, tiazolinilo, tienilo, tietanilo, tienotiazalilo,
tienooxazolilo, tienoimidazolilo, tiomorfolinilo, tiofenolilo, tiofenilo, tiopiranilo, 1,2,3-
triazinilo, 1,2,4-triazinilo, 1,3 5-triazinilo, 1,2,3-triazolilo, 1,2,3-triazolilo, 1,2 4-

triazolilo, 1,2,5-triazolito, 1,3,4-triazolilo y xantenilo.

Los anillos heterociclicos estan sin sustituir o mono-, di- o trisustituidos con grupos
adecuados tales como, por ejempio: F, Cl, Br, |, CF3, NO2, CN, COQOH, CO-0O-
alguileno (C0O-C4)-arilo (C6-C10), CO-O-alquilo (C1-C4), CO-O-alquileno (CO-C4)-
cicloalguilo (C3-C13), CO-O-alquileno (CO0-Cd)-heterociclo (C3-C15), CO-
N(alquileno  (C0-C4)-H)-alquileno  (C1-C6)-H, CO-N(alquileno  (C0O-C4)-H)-
cicloalquilo (C1-C8), CON(aiquileno (C0-C4)-H)-alquileno (C0-C4)-ariio (C6-C12),
alquileno (C0-C4)-cicloalquilo (C3-CB), alquilo (C3-C8), alquenilo (C2-C6), alquinilo
(C2-C6), alquileno (CO-C4)-arilo (C6-C10), alquilenc (C0O-C4)-heterociclo (C3-C15),
O-alquilo  (C0-CB), alquilene (CO-C4)-O-alquilo {C0-C4), alquileno (C0-C4)-O-
alquilena (C0O-C4)-cicloalquilo (C3-C13), alquileno (C0-C4)-O-alquileno (C0-C4)-arilo
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(C6-C10), alquileno (CO-C4)-O-alquileno (C0-C4)-heterociclo (C3-C15), O-CC-O-
alquileno (C0-C4)-arilo (C6-C10), O-CO-O-alquiio (C1-C4), O-CO-O-alquileno (CO-
C4)-cicloalguilo (C3-C13}), O-CO-O-alquileno (C0-C4)-heterociclo (C3-C15), O-CO-
N{alquileno (C0-C4)-H)-alquileno {C0-C4)-arilo (C6-C10), O-CO-N(alquilenc (CO-
C4)-H)-alquileno (C0-C4)-H, O-CO-N{(alquileno (C0-C4)-H)-alquileno (C0-C4)-
cicloalquilo (C3-C13), O-CO-N(alquileno (C0-C4)-H)-alquileno (CO-C4)-heterociclo
(C3-C18), S-alquilo (C1-C4), S-alquileno (C0-C4)-cicloalquilo (C3-C13), S-alquiteno
(CO-C4)-arilo (C6-C10), S-alquileno (CO-C4)-heterociclo (C3-C15), SO-alquilo {(Ct-
C4), SO-anuiIenb (CO-C4)-cicloaiquilo {(C3-C13), SO-alquileno (C0-C4)-arilo (C6-
C10), SO-alquileno (C0-C4d)-heterociclo (C3-C15), S02-alquilo (C1-C4), SO2-
alquileno {C0-C4)-cicloalquilo (C3-C13), SO2-alquileno {CO-C4})-arilo {C6-C10),
SO2-alquileno (CO-C4)-heterociclo (C3-C15), SO2-N(alquileno (C0-C4)-H)-alquileno
(CO-C4)-arilo (C6-C10), SO2-N(alquileno (CO0-C4)-H)-alquileno (C0-C4)-H, SO2-
N{alquileno (C0-C4)-H)-alquileno (C0-C4)-cicloalquilo (C3-C13), SO2-N(alquiieno
(C0-C4)-H)-alquileno (CO-C4)-heterociclo (C3-C15), donde e! anillo arilo o el anillo
heterociclico esta sin sustituir o mono- o disustituido con F, Cl, Br, OH, CF3, NO2,
CN, OCF3, O-alquilo (C1-C8), alquilo (C1-C6), N(aiquileno (C0-C4)-H)-alquileno
(CO-C4)-H,

N(alquileno (C0-C4)-H)-aiquileno (C0-C4)-H, N{alquileno (C0-C4)-H)-alquileno (CO-
C4)-H)-cicloalquilo (C1-C6), N(alquileno (CO0-C4)-H)-alquileno (CO0-CA4)-arilo (C6-
C12), N(alquileno (C0-C4)-H)-alquileno (CO-C4)-heterociclo (C3-C15), N(alquileno
(C0-C4)-H)-CO-alquilenc (C0-C4)-arilo  (C6-C12), N(alquileno (C0-C4)-H)-CO-
alquilo (C0-C4), N(alquileno (C0-C4)-H)-CO-alquileno (C0-C4)-cicloalquilo (C3-
C13), N(alquileno (C0-C4)-H)-CO-alquileno  (CO-C4)-heterociclo  (C3-C15),
N(alguileno (CO-C4)-H)-CO-O-alquileno (C0-C4)-arilo (C6-C12), N(alquiteno (CO-
C4)-H)}-CO-O-alquile  (CO-C4), N(alquileno (C0-C4)-H)-CO-O-alquileno (CO-C4)-
cicloalquilo (C3-C13), N(alguileno (C0-C4)-H)-CO-O-alquileno (C0-C4)-heterociclo
(C3-C15), N(alquileno (CO-C4)-H}-CO-N(alquileno (C0-C4)-H)-alquileno (C0-C4)-
arilo (C6-C12), N(alquileno (C0-C4)-H)-CO-N(alquileno (C0-C4)-H)-alquilo (C0-C4),
N(alquileno (C0-C4)-H)-CO-N(alquileno (C0-C4)-H)-alquileno (C0-C4)-cicloalquilo
{C3-C13), N(alquilenc (C0-C4)-H)-CO-N(alquilteno (C0-C4)-H)-alquiteno (C0-C4)-
heterociclo (C3-C15), donde el anillo arilo ¢ el anillo heterociclico esta sin sustituir o
mono- o disustituido con F, Cl, Br, |, OH, CF3, NO2, CN, OCF3, O-alquilo (C1-C6),
alquilo {C1-C6), N(alquiteno (C0-C4)-H}-alquileno (C0-C4)-H,S02-CH3, COOH,
COO-alquilo (C1-C6), SF3, CONH2.
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La expresion "R& y R6 junto con el atomo de nitrégeno al que estan unidos (Y =
N(R8)) pueden formar un heterociclo (C3-C9) que puede contener adicionalimente
por ejemplo de 1 a 3 heteroatomos” se refiere a estructuras de heterociclos que
pueden derivar de compuestos tales como por ejemplo pirrolidina, morfolina,
tiomorfolina, piperidina, piperazina, azetidina, 2,3-dihidro-1H-isoindol, piperazin-2-
ona, azetidina, isoindolina, 2,5-diazabiciclo]2.2.1]heptano, 1-0xido de tiomorfolina,
1,1-didxido de tiomorfolina, piperidin-4-ona, piperidin-3-ona, homopiperidina,
homopiperazina, homomorfolina, 2,3,6,7-tetrahidro-(1H)-1,4-diazepin-5(4H)-ona, 4-
oxazolidina, azetidin-3-ona, tiazolidina, 1-Oxido de tiazolidina, 1,1-diéxido de
tiazolidina, 4-imidazolidinona, 5,6,7 8-tetrahidro-[1.2.4]triazolo[4,3-a]pirazina, 1,4-
diazabiciclo[4.3.0)nonano, 2-aza-5-oxabiciclo[2.2.1]heptano, 2-0xa-5-
azabiciclo{2.2.1]heptano, diazabiciclo[4.4.0]decano,  4,5,8,7-tetrahidrotieno(3,2-
clpiridina, 45,6, 7-tetrahidro-1H-imidazol[4,5-c)-piridina, 4,5,6,7-tetrahidro-1H-
pirazolo{4,3-c]piridina, 3 8-diaza-biciclo[3.2.1]octano, - octahidro-pirrolo]3,4-c]pirrol,
2,5-diazabiciclo[2.2.2]octano, 4-espiro-[3-(N-metil-2-pirrolidinona)}-piperidina, 2,8-
diaza-espiref5.5jundecano, 2,7-diaza-espiro[4.4]nonano, 3,9-diaza-
espiro[5.5]undecano, 2,8-diaza-espiro(4.5]decano, 2,7-diaza-espiro[3.5)nonano, 2,9-
diaza-espiro[5.5]undecano,

2,7-diaza-espiro[4.5]decano, 1-oxa-4,9-diaza-espiro[5.5jundecano, 1-oxa-4,8-diaza-
espiro[5.5]undecano.

E!l término *R2 y R3 junto con los atomos de C a los que estan unidos forman un
aniilo arilo (C6-C10) o heteroarilo (C5-C10)"

se refiere a estructuras de anillos aromaticos biciclicos o heteroariic que
comprenden de 10 a 14 atomos en el anitlo (arilo) o de 9 a 14 atomos en el anillo
(heteroarilo) en total.

El término “resto oxo” o “=0" se refiere a restos tales como carbonilo (-C(O)-) ¢

&
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nitroso (-N=0).
Haldgeno es fluor, cloro, bromo o yodo.

Los atomos de carbono Opticamente activos de los compuestos de la formula |
pueden tener independientemente entre si la configuraciéon R o la configuracion S.
Los compuestos de la férmula | pueden estar presentes en forma de enantiomeros
puros o diastereoisdbmeros puros © en forma de mezclas de enantidmeros y/o
diastereocisomeros, por ejemplo, en forma de racematos. La presente invencion se
refiere a enantiomeros puros y a mezclas de enantibmeros, asi como a
diastereoisomercs puros y a mezclas de diastereoisdmeros. La invencién
comprende mezclas de dos o mas de dos estereoisdbmeros de la fdrmula | y
comprende todas las relaciones de los esterecisdmeros en las mezclas. En e! caso
en el que los compuestos de la férmula | puedan estar presentes en forma de
isémeros E o isémeros Z (o isémeros cis o isdmeros trans) la invencion se refiere a
isébmeros E puros como a isémeros Z puros y a mezclas E/Z en todas las
proporciones. La invencion comprende también todas tas formas tautoméricas de

los compuestos de la formula 1.

Los diastereémeros, que incluyen isémeros E/Z, se pueden separar en isdomeros
individuales, por ejemplo, por cromatografia. Los racematos pueden separarse en
los dos enantiomeros por los métodos habituales, por ejemplo por cromatografia en
fases quirales o por resolucion, por ejemplo, por cristalizacion de sales
diastereoméricas obtenidas con acidos o bases O&pticamente activos. Los
compuestos estereoquimicamente uniformes de la formula | también se pueden
obtener empleando materiates de partida estereoquimicamente uniformes o usando
reacciones estereoselectivas.

Los compuestos de la fédrmula | pueden existir en forma de sus racematos, mezclas
racémicas, enantiomeros puros, diastereoisomeros y mezclas de diastereoisémeros
asi como en sus formas tautoméricas. La presente invencién abarca todas esas
formas isoméricas y tautoméricas de los compuestos de 'a férmula |. Estas formas
isoméricas se pueden obtener por métodos conocidos aunque no se describan
especificamente en algunos casos.
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Debido a que su solubilidad en agua es mayor que la de los compuestos iniciales o
basicos, las sales famacéuticamente aceptables son particularmente adecuadas
para aplicaciones médicas. Estas sales deben tener un anion o cation
farmacéuticamente aceptable. Las sales de adicidon de acido farmacéuticamente
aceptables de los compuestos de la invencion adecuadas son sales de acidos
inorganicos fales como acido clorhidrico, bromhidrico, fosforico, metafosférico,
nitrico y. &cido sulfurico, y de acidos orgénicos tales como, por ejemplo, acido
acético, bencenosulfénico, benzoico, citrico, etanosulfénico, fumarico, glucénico,
glicolico, isetibnico, lactico, lactobidnico, maleico, mdlico, metanosulfénico,
succinico, p-toluenosulfénico y  Aacido tartdrico. Las sales basicas
farmacéuticamente aceptables adecuadas, son sales de amonio, sales de metales
alcalinos (tales como sales de sodio y potasio), sales de metales alcalinotérrecs
(tales como sales de magnesio y calcio) y sales de trometano! (2-amino-2-

hidroximetil-1,3-propancodiol), dietanolamina, lisina o etilendiamina.

Las sales con un anidn farmacéuticamente inaceptabie, tal como, por ejemplo, el

trifluoroacetato, pertenecen igualmente al marco de esta invencion como productos .

intermedios Utiles para la preparacion o purificacion de sales farmaceuticamente
aceptables y/o para ser empleadas en aplicaciones no terapéuticas, por ejemplo en

aplicaciones in vitro.

La expresion "derivado fisioldgicamente funcional" usada en esta memoria. se
refiere a cualquier derivado fisiolégicamente tolerado de un compuesto de Ia
férmula | de la invencién, por ejemplo un éster, que cuando es administrado a un
mamifero, por ejemplo, un ser humano, es capaz de formar (directa o

indirectamente) un compuesto de la formula | o uno de sus metabolitos activos.

Los derivados fisiolégicamente funcionales también incluyen profarmacos de los
compuestos de la invencion, como se describen, por efemplo, en H. Okada et al, en
Chem. Pharm. Bull.1894, 42, 57-61. Dichos profarmacos se pueden metabglizar in
vive a un compuesto de la invencidn. Estos profarmacos pueden ser ellos mismos

aclivos o no serto.

Los compuestos de la invencion también pueden existir en diferentes formas

polimorficas, por ejemplo, como formas polimérficas cristalinas y amorfas. Todas las
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formas polimérficas de los compuestos de la invencién pertenecen al marco de ia

invencion y son un aspecto adicional de la invencion.

Todas las referencias al "compuesto o compuestos de la férmula I" en lo sucesivo
se refieren a! compuesto o a [os compuestos de la formula | tal como han sido
descritos anteriormente, y a sus sales, solvatos y derivados fisiologicamente

funcionales tal como se describe en esta memoria.
Uso

Esta invencién se refiere ademas al uso de compuestos de la formula | y sus
compaosiciones farmacéuticas como ligandos de PPAR. Los ligandos de PPAR de la

invencion son adecuados como moduladores de la actividad de PPAR.

Los receptores activados por el proliferador de peroxisomas (PPAR) son factores de
transcripcidn que pueden ser activados por ligandos y pertenecen a la clase de
recéptores de hormonas nucleares. Hay tres isofermas de PPAR, PPAR alfa,
PPAR-gamma y PPAR-delta (idéntica a PPAR-beta), que son codificadas por
diferentes genes (Peroxisome proliferator-activated receptor (PPAR): structure,
mechanisms of activation and diverse functions: Motojima K, Cell Struct. Funct,
1993, 18(5), 267-77).

En seres humanos, el PPAR-gamma existe en tres variantes, PPAR-gamma1,
gamma?2 y gamma3, que son el resultado del uso alternative de promotores y
diferente religacion de ARNm. Los diferentes PPAR tienen distintas distribuciones
tisulares y modulan diferentes funciones fisioldgicas. Los PPAR tienen un papei
principal en diferentes aspectos de la regulacidn de un gran nimero de genes, y los
productos de dichos genes estan implicados de forma crucialmente directa o
indirecta en el metabolismo de lipidos e hidratos de carbeono. Asi, por ejemplo, el
receptor PPAR alfa tiene un papel importante en la regulacion del catabolismo de
acidos grases 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 estan
implicados en la regulacién de muchos otros procesos fisioldgicos, incluyendo los

gue no estan directamente conectados con el metabolismo de hidratos de carbono



10

15

20

25

30

35

36

o lipidos. La actividad de los diferentes PPAR puede ser modulada por diferentes
acidos grasos y derivados de acidos grases y compuestos sintéticos en diferentes
grados. Para revisiones relevantes sobre las funciones, efectos fisiologicos y
fisiopatologia, véase: 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. y 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 farmacolégico propuesto para
el PPAR-delta, ha sido la regulacion de la homeostasis del colesterol. Se demostro
que el ligando de PPAR-delta en cierta medida selectivo L-165041 eleva el
colesterol del plasma en un modelo de animal diabético (Berger J. et al, J. Biol.
Chem, 1599, 274, 6718-6725; Leibowitz M.D. et al, FEBS Lett, 2000, 473(3), 333-
336). En monos rhesus obesos y resistentes a la insulina, el potente y selectivo
ligando de PPAR-delta GW501516 aumenta el HDL-colesterol, y disminuye los
niveles de LDL-colesterol, trigliceridos e insulina en el plasma (Oliver, W. et al, Proc.
Natl. Acad. Sci, 2001, 98, 5306-5311). El agonista doble de PPAR-delta/PPAR alfa
YM-16638 disminuye significativamente los lipidos en el plasma en monos rhesus y
cynomolgus (Goto, S. et al, Br. J. Pharm, 1996, 118, 174-178) y actua de forma
similar en ensayos clinices de dos semanas en voluntarios sanos (Shimokawa, T. et
al, Drug Dev. Res, 1996, 38, 86-92). |

Las publicaciones mas recientes subrayan que el PPAR-delta es un objetivo
importante para el tratamiento de la dislipidemia, resistencia a la insulina, diabetes
de tipo 2, arteriosclerosis y sindrome X (Wang,Y-X. et al, Cell, 2003, 113, 159-170;
Luquet, S. et al, FASEB J, 2003, 17, 209-226 ; Tanaka, T. et al, PNAS, 2003, 100,
15924-15929 ; Holst, D. et al, BioChem. Biophys. Acta, 2003, 1633, 43-50; Dressel,
U. et al, Mol. Endocrin, 2003, 17, 2477-2493 ; Lee, C.H. et al, Science, 2003, 302,
453-457).

Ademas de sus acciones como un regulador del metabolismo de lipidos, glucosa y
colesterol, se sabe que el PPAR-delta tiene un papel en el desarrollo, implantacion
y formacién Osea embrionarios (Lim, H. y Dey, S.K, Trends Endocrinol. Metab,
2000, 11(4),137-42; Ding, N.Z. et al, Mo! Reprod Dev, 2003, 66(3), 218-24;, Mano,
H. et al, J. Biol. Chem, 2000, 275(11); 8126-32).

Numerosas publicaciones demuesiran que el PPAR-delta provoca la proliferacion y
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diferenciacion de los queratinocitos, lo cual indica su papel en trastornos de la piel y
curacidn de heridas (Di-Poi, N. et al, J. Steroid. Biochem. Mol. Biol, 2003, 85(2-5),
257-85; Tan, N.S. et al, Am. J. Clin. Dermatol, 2003,4(8), 523-30; Wahli, W, Swiss
Med Wkly, 2002, 132(7-8),83-91). '

Parece ser que el PPAR-delta se expresa significativamente en el SNC; sin
embargo sigue sin descubrirse la mayor parte de su funcion en éste. Sin embargo,
tiene un interés particular el descubrimiento de que e! PPAR-delta era expresado en
oligodendrocitos de roedores, las principales células productoras de lipidos del SNC
(J. Granneman, et al, J. Neurosci. Res, 1998, 51, 563-573). Ademas, también se
encontré que un agonista selectivo del PPAR-delta aumentaba significativamente la
expresion génica de mielina cligodendroglial y el didmetro de la vaina de mielina en
cultivos de ratén (I. Saluja et al, Glia, 2001, 33, 194-204). Por lo tanto, los
activadores del PPAR-deta se pueden usar para el tratamiento de la
desmielinizacién y de enfermedades desmielinizantes. El uso de agonistas delta dei
receptor activado del proliferador de peroxisomas para el tratamiento de EM vy otras
enfermedades desmielinizantes puede mostrarse como se describe en el
documento W02005/097098.

Los estados de desmielinizacion se ponen de manifiesto por la pérdida de mielina,
tas multiples 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 celulas Schwann en el sistema nervioso periférico
(SNP). En pacientes con estados de desmielinizacion, la desmielinizacién puede
ser irreversible, normalmente va acompanada o seguida de degeneracién axonal, y
a menudo de degeneracion celular. La desmielinizacién se puede producir como
resultado de dafo neuronal ¢ dafio a la propia mielina, sea debido a respuestas
inmunitarias aberrantes, lesion local, isquemia, trastornos metabdlicos, agentes
toxicos, o infecciones viricas (Prineas y McDonald, Demyelinating Diseases. In
Greenfield's Neuropathology, 6,sup.th ed. (Edward Amold. New York, 1997) 813-
811, Beers y Berkow, eds, The Merck Manual of Diagnosis y Therapy, 17,sup.th ed.
(Whitehouse Station, N.J.: Merck Research Laboratories, 1999) 1299, 1437, 1473-
76, 1483).

La desmielinizacion central (desmielinizacion del SNC) se produce en diferentes
estados, a menudo de etiologia indeterminada, que se han conocido como las

enfermedades de desmielinizacion primarias. De éstas, 1a esclerosis muitiple (EM)
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es la mas extendida. Otras enfermedades desmielinizantes primarias incluyen
adrenoleucodistrofia (ALD), adrenomieloneuropatia, mielopatia vacuolar asociada al
SIDA, mielopatia asociada a HTLV, atrofia oOptica hereditaria de Leber,
leuccencefalopatia multifocal progresiva (LMP), panencefalitis esclerosante
subaguda, sindrome de Guillian-Barre y paraparesia espastica tropical. Ademas,
hay estados agudos en los que se puede producir la desmielinizacién 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 o mas segmentos toracicos adyacentes,
también puede dar como resultado la desmielinizacion. También, los trastornos en
los que las células gliales formadoras de mielina estan dafadas, incluyende

lesiones de la médula espinal, neuropatias y lesion nerviosa.

La presente invencidn se refiere a compuestos de la férmula | adecuados para
modular la actividad de los PPAR, espectalmente la actividad de los PPAR-delta y
PPAR alfa. Dependiendo de! perfil de modulacion, los compuestos de la formula |
son adecuados para el tratamiento, control y profilaxis de las indicaciones descritas
en lo sucesivo, y para una serie de aplicaciones farmacéuticas diferentes
relacionadas con éstas (véase, por ejemplo, Berger, J, et al, Annu. Rev. Med, 2002,
53, 408-435; Wilson, T. et al, J. Med. Chem, 2000, 43(4), 527-550; Kliewer, S. et al,
Recent Prog. Horm. Res, 2001, 56, 238-63; Fruchart, J.C. et al, 2001,
Pharmacological Research, 44(5), 345-52; Kersten, S. et al, Nature, 2000, 405, 421-
424; Torra, |.P. et al, Curr Opin Lipidol, 2001,12, 245-254),

Los compuestos de este tipo son particularmente adecuados para el tratamiento y/o
prevencion de:

1. - Trastornos del metabolismo de acidos grasos y trastornos de uso de la
glucesa.

- Trastornos en los que esta implicada la resistencia a la insulina

2. Diabetes meliitus, especialmente la diabetes de tipo 2, incluyendo la prevencién
de las secuelas asociadas con ésta,
Son aspectos particulares relacionados con ésta:

- hiperglucemia,

($3
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- mejora de la resistencia a la insulina,
- mejora de la tolerancia a la glucosa
- proteccion de las células B pancreaticas

- prevencién de trastornos macro y microvasculares

Dislipidemias y sus secuelas tales como, por ejemplo, aterosclerosis,.
enfermedad cardiaca coronaria, trastornos cerebrovasculares  etc,
especialmente (pero sin limitarse a éstos) aquellos caracterizados por uno o
mas de los siguientes factores:

- altas concentraciones de triglicéridos en el plasma, altas concentraciones

de triglicéridos en el plasma pospandrial,

bajas concentraciones de colestercl HDL

bajas concentracioneas de lipoproteina ApoA

altas concentraciones de colesterol LOL

particulas de colesterol LDL de baja densidad

altas concentraciones de lipoproteina ApoB

Diversos trastornos diferentes que se pueden asociar con el sindrome

metabdlico, tales como:

obesidad (exceso de peso), incluyendo obesidad central

- trombosis, estados hipercoagulables y protrombéticos (arterial y venoso)

- hipertensién arterial

- insuficiencia cardiaca, tal como por ejemplo (pero no fimitada a estos),
después de infarto de miocardio, enfermedad cardiaca hipertensiva o

cardiomiopatia

Trastornos o estados en los que estan implicadas reacciones inflamatorias:

aterosclerosis, tal como, por ejempio (pero sin limitarse a éstas), esclerosis

coronaria incluyendo angina de pecho o infarto de miocardio, ictus

- reestenosis o reoclusion vascular

- enfermedades inflamatorias del intestino cronicas, por ejemplo, enfermedad
de Crohn y colitis ulcerosa

- asma

- lupus eritematoso (LE) o trastornos reumaticos inflamatorios tales como, por

ejemplo, artritis reumatoide
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otros trastornos inflamatorios

8. Trastornos del ciclo celular o de procesos de diferenciacién celular

tumeores de células adiposas

carcinomas lipomatosocs tales como, por ejemplo, liposarcomas

tumores sdlidos y neopiasmas tales como, por ejemplo (pero no limitados a
éstos), 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.
trastornos mieloproliferativos agudos y crénicos y linfomas

angiogéenesis

7. Trastornos desmielinizantes y ofros trastornos neurodegenerativos de los

sistemas nervioso central y periférico, incluyendo:

enfermedad de Alzheimer

esclerosis muitiple

enfermedad de Parkinson
adrenoleucodistrofia (ALD)
adrenomieloneuropatia

mielopatia vacuolar asociada con el SIDA
mielopatia asociada con HTLV

atrofia dptica hereditaria de Leber
leucoencefalopatia multifocal progresiva (LMP)
panencefalitis esclerosante subaguda
sindrome de Guillian-Barre

paraparesia espastica tropical _
encefalomielitis diseminada aguda (EMDA)
encefalitis virica aguda

mielitis transversa aguda

trauma de la médula espinal y cerebral

enfermedad de Charcot-Marie-Tooth

8. Trastornos de la piel y/¢ trastornos de los procesos de curacién de heridas:

dermatosis eritematoescamosas, tales como, por ejemplo, psoriasis
acné vulgar
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otros trastornos de la piel y estados dermatolégicos que son modulados por
el PPAR '

eczemas y neurcdermatitis

dermatitis tales como, por ejemplo, dermatitis seborreica o fotodermatitis
queratitis y queratosis, tales como por ejemplo, queratosis seborreica,
queratosis senil, queratosis actinica, queratosis fotoinducida o queratosis
folicular

queloides y profilaxis queloide

verrugas, entre ellas condilotoma o condilotoma acuminata

infecciones por el virus del papiloma humano (VPH) tales como, por
ejemplo, papilomatosis venéreas, verrugas viricas, tales como, por ejemplo,
molusco contagioso, leucoplasia

dermatosis papular, por ejemplo, liquen plano

cancer de piel tales como, por ejemplo, carcinomas de células basales,
melanomas o linfomas cutaneos de células T

tumores epidérmicos benignos localizados tales como, por ejemplo,
queratoderma, nevo epidérmico

sabafiones

curacion de heridas

9. Otros frastornos

hipertension arterial

pancreatitis

sindrome X

sindrome de ovario poliquistico (SOP)

asma

artrosis

lupus eritematosc (LE) o trastornos reumaticos inflamatorios, tales como,
por ejemplo, artntis reumatoide

vasculitis

sindrome de Wasting (caquexia)

gota

sindrome de isquemia/reperfusién

sindrome de dificultad respiratoria agudo (SDRA)
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Formulaciones

La cantidad de un compuesto de la férmula | necesaria para lograr el efecto
biologico 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 'a dosis diaria esta en el intervalo de 0,001 mg a
100 mg (tipicamente de 0,01 mg a S0 mg) por dia y por kilogramo de peso corporal,
por ejemplo, 0,1-10 mg/kg/dia. Una dosis intravencsa 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 kilogramo y por minuto. Las soluciones
adecuadas para infusion para estos propdsitos, pueden contener, por ejemplo, de
0,1 ng a 10 mg, tipicamente de 1 ng a 10 mg, por mililitro. Las dosis individuales
pueden contener, por ejemplo, de 1 mg a 10 g del ingrediente 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 mag, tipicamente de 0,5 a 600 mg. Para la terapia de los estados antes
mencionados, los compuestos de la férmula | se pueden usar como el propio
compuesto, pero preferiblemente estdn en forma de una composicidén 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 no ser
dafino para la salud del paciente. El vehiculo puede ser un soélido o un liquido, o
ambos, y preferiblemente se formula con el compuesto en forma de una dosis
Unica, por ejemplo, en forma de un comprimido, que puede contener de 0,05% a
95% en peso de ingrediente activo. Del mismo modo, pueden estar presentes otras
sustancias farmacéuticamente activas, incluyendo otros compuestos de la férmula I
Las composiciones farmacéuticas de la invencién se pueden preparar por uno de
los métodos farmacéuticos conocidos, que esencialmente consisten en mezclar los
ingredientes con vehiculos y/o excipientes farmacolégicamente aceptables.

Las composicicnes farmacéuticas de la invencién son las adecuadas para la
administracién oral, rectal, tpica, peroral (por ejemplo, sublingual) y parenteral (por
ejemplo, subcutanea, intramuscular, intradérmica o intravenosa), aunque la via de
administracién 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 la
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formuia | usado en cada caso. Las formulaciones revestidas y formulaciones
revestidas de liberacion lenta también estan dentro del marce de la invencion. Se
prefieren las formulaciones resistentes a Aacides y al jugo gastrico. Los
revestimientos adecuados resistentes al jugo gastrico comprenden acetato-ftalato
de celulosa, poli(acetato-ftalato de vinilo), ftalato de hidroxipropilmetii-celulosa y

polimeros aniénicos 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, cdpsulas, sellos,
comprimidos para chupar o comprimidos, cada uno de los cuales contiene una
cantidad definida del compueste de la férmula I; en forma de polvos o granulos, en
forma de disolucion o suspension en un liquido acuoso o 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-0 mas ingredientes adicionales) se ponen en contacto. En
general, las composiciones se producen por mezcla uniforme y homogénea del
ingrediente activo con un vehiculo liquido y/o sélido finamente dividido, después de
lo cual el producto se moldea si es necesario. Por lo tanto, se puede preparar un
comprimido, por ejemplo, por compresién ¢ moldec de un polvo o granulos del
compuesto, segun sea adecuado con uno o mas ingredientes adicionales. Los
comprimidos se pueden producir por compresi‘c'm del compuesto en forma fluida tal
como, por ejemplo, un polvo o granulos, cuando sea adecuado, mezclado con un
aglutinante, * deslizante, diluyente inerte ylo wuno (o mas) agente(s)
tensioactivo(s)/dispersante(s), en una maquina adecuada. Los comprimidos
moldeados se pueden preparar por moldeo del compuesto, que estd en forma de

polvo y se humedece con un diluyente liquido inerte, en una maquina adecuada.

Las composiciones farmacéuticas que son adecuadas para la administracién
peroral (sublingual) comprenden comprimidos para chupar que contienen un
compuesto de la formula | con un aroma, normalmente sacarosa y goma arabiga o
tragacanto, y pastillas que comprenden el compuesto en una base inerte tal como

gelatina y glicerol 0 sacarosa y goma arabiga.

Las composiciones farmacéuticas adecuadas para administracién parenteral
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comprenden preferiblemente preparaciones acuosas estériles de un compuesto de
la formula |, que preferiblemente son isotdnicas con [a sangre del receptor al que
van dirgidas. Estas preparaciones preferiblemente se administran por via
intravenosa, aunque la administracién también puede ser por inyeccién subcutanes,
intramuscular o intradérmica. Estas preparaciones se pueden preparar
preferiblemente mezclando el compueste con agua y haciendo que la solucion
resultante sea estéril e isotonica con la sangre. Las composiciones inyectables de la

invencidn contienen generalmente de 0,1 a 5 % en peso del compuesto activo.

Las composiciones farmaceéuticas adecuadas para administracién rectal,
preferiblemente estan en forma de supositorios de una sola dosis. Estas se pueden
producir mezclando un ecompuesto de la formula | con une 0 mas vehiculos sdélidos

convencionales, por ejemplo manteca de cacao, y moldeando la mezcia resultante.

Las composiciones farmacéuticas adecuadas para uso topico en la piel
preferiblemente estdn en forma de una pomada, crema, locién, pasta, pulverizador,
aerosol o aceite. Los vehiculos que se pueden usar son vaselina, lanolina,
polietilenglicoles, alcoholes y combinaciones de dos o més.de estas sustancias. El
ingrediente activo esta presente, generalmente, en una concentracion 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 la epidermis del paciente a largo
plazo. Dichas escayolas, contienen adecuadamente el ingrediente activo en una
solucion acuosa que estd tamponada, cuando es adecuado, disuelta y/o dispersa
en un adhesivo o dispersa en un polimero. Una concentracién adecuada de
ingrediente activo es de aproximadamente 1 % a 35 %, preferiblemente de
aproximadamente 3 % a 15 %. Una posibilidad es que el ingrediente activo sea
liberado por electrotransporte o iontoforesis, como se describe, por ejemplo, en
Pharmaceutical Research, 2(6): 318 (1986).

Los compuestos de la formula | se distinguen por los efectos favorables en
trastornos metabélicos, Influyen de forma beneficiosa en el metabolismo de lipidos
y azlcares, en particular disminuyen el nivel de triglicérides y son adecuados para
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la prevencién y tratamiento de la diabetes de tipo I y la ateriosclerosis y sus

diversas secuelas.

Combinaciones con otros medicamentos

Los compuestos de la invencién pueden administrarse de forma individual o en

combinacion con una © varias sustancias farmacologicamente activas distintas. En

particular, los compuestos de la invencién pueden administrarse junto con

ingredientes activos que tienen una accidn farmacologica similar. Por ejemplo,

pueden administrarse junio con ingredientes activos que tienen efectos favorables

sobre alteraciones o trastornos metabdlicos asociados frecuentemente con ello.

Son ejemplos de dichos medicamentos

= © ® N O AN

1.

12.

13.

14,

medicamentos que disminuyen la glucosa en sangre, antidiabéticos,
ingredientes activos para el tratamiento de dislipidemias,

medicamentos antiateroscleréticos,

agentes antiobesidad,

ingredientes activos antiinflamatorios

ingredientes activos para el fratamiento de tumores malignos

ingredientes activos antitrombéticos,

ingredientes activos para el fratamiento de la hipertensién arterial,
ingredientes activos para el tratamiento de la insuficiencia cardiaca y
ingredientes activos para el tratamiento y/o prevenciéon de complicaciones
causadas por la diabetes ¢ asociadas con |a diabetes.

ingredientes  activos para el tratamiento de enfermedades
neurodegenerativas

ingredientes activos para el tratamiento de trastornos del sistema nervioso
central

ingredientes activos para el tratamiento de adiccion a drogas, nicotina y
alcohol

analgésicos

Pueden combinarse con los compuestos de Ia invencion de la formula | en particular

para una potenciacion sinérgica de la actividad. La administracion de la

combinacion del ingrediente activo se puede producir por administracién separada
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de: los ingredientes activos al paciente, ¢ en farma de productes de combinacién, en
los que en una preparacian farmaceutica hay una pluralidad de ingredientes activos,

Son ingredientes activos adicionales paricularmente adecuados para las
preparacionas de combinacisn;

todos los antidiabéticos mencionados en la Rote Liste 2006, capitulo 12; todos las
agentes adelgazantss/supresores del apetitoc mencionados en la Rote Liste 20086,
Capitulo 1; todos los agentes reductares de lipidos mencionados en la Rote Liste
2008, Capltulo 58. Estos pueden combinarse con el compuesto de la formula | de

‘acuerdo con la invencién, en particular para una pofenciacidn sinérgica de fa

actividad. -La combinacidn del compuesto active puede administrarse por la
administracién separada de los compuestos activos al paciente o en forma de
preparaciones de combinacion en las que una pluralidad de compuestos activos
estan presentes en una preparacion farmaceutica. La mayaria delos compuestos
activos indicados a continuacién estan descritos en el USP Dictionary of USAN and
International Drug Names, LS Pharmacopeia, Rockville 2001.

Los antidiabéticos incluyen insulina y derivados de insulina tales como, por ejemplo
Lantus® {uéasé www lantus.com) ¢ HMR 1364 o los descritos en el documenta

WQ2005005477 (Novo Nordisk), insulinas de actuacion rapida (véase &l documento

US 6.221.633), insulinas inhalables, tales como, por ejemplo, Exubera ¥ o insulinas -

orales, tales como. por ejemplo, IN-105 (Nobex) o Oral-lyn™ (Generex
Biotechnology), derivades 'de GLP-1, tales como, por ejemplo, Exenatide,
Liraglutide ¢ los descritos en el documenta WO 98/08871 o WO2005027978 por
Novo Maordisk A7S, en el documento WO 01/04156 por Zealand o en el documento
WO 00/34331 por Beaufour-lpsen, acetato de pramlintida (Symilin; Amilin
FPharmaceuticals), y también ingredientes activos hipoglucemiantes eficaces per via
oral.

Los compuestos activos preferiblemente incluyen

sulfonilureas,

biguanidinas,

meglitinidas,

cxadiazolidinadicnas,

tiazalidinadionas, _

inhikidores de glucosidasa,

inhibidoras de |a glucdgeno fosfonlasa,
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antagonistas de glucagén,

activadores de glucoquinasa,

inhibidores de fructosa-1,6-bisfosfatasa,

moduladores del transportador de glucosa 4 (GLUT4),

inhibidores de glutamina:fructosa-6-fosfatc amidotransferasa (GFAT),

agonistas de GLP-1,

agentes para abrir los canales de potasio, tales como, por ejemplo, los descritos en
los documentos WO 97/26265 y WO 99/03861 por Novo Nordisk A/S,

inhibidores de dipeptidilpeptidasa IV (DPP-IV),

sensibilizadores a la insulina,

inhibidores de enzimas hepaticas implicadas en la estimulacién de Ia
gluconeogénesis y/o glucogenalisis,

moduladores de la captacién de glucosa, transporte de glucosa y reabsorcién de
glucosa,

inhibidores de 113-HSD1, ‘

inhibidores de la proteina tirosina fosfatasa 1B (PTP1B),

moduladores del cotransportador de sodio/glucosa 1 0 2 (SGLT1, SGLT2),

compuestos que alteran el metabolismo de lipidos, tales como ingredientes activos -

antihiperlipidémicos e ingredientes activos antilipidémicos,

compuestos que reducen la ingesta de alimentos o la absorcion de alimentos,
compuestos que aumentan la termogénesis,

moduladores de PPAR Yy RXR e

ingredientes activos que actuan sobre el canal de potasic dependiente de ATP de -

las células beta.

En una realizacién de ia invencién, el compuesto de la formula | se administra
combinado con un inhibidor de la HMGCoA-reductasa, tal como simvastatina,
fluvastatina, pravastatina, lovastatina, atorvastatina, cerivastatina, rosuvastatina o L-
659699.

En una realizacion de la invencién, el compuesto de la férmula | se administra junto
con un inhibidor de la reabsorcion de colesterol tal como, por ejemplo, ezetimiba,
tiquesida, pamaquesida, FM-VP4 (sitostanol/campesterol ascorbil fosfato; Forbes
Medi-Tech, documento WO02005042692), MD-0727 (Microbia Inc, documento
WQ2005021497) o con compuestas como los descritcs en el documento

|61
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W02002066464 (Kotobuki Pharmaceutical Co. Ltd.), WO2005062824 (Merck & Co.)
o W02005061451 y W02005061452 (AstraZeneca AB).

En una realizacién de Ia invencién, el compuesto de la férmula | se administra junto
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 invencién, el compuesto de la formula | se administra junto
con un agonista de PPAR alfa, tal como, por gjemplo, GW9578, GW-590735, K-
111, LY-674, KRP-101 o DRF-10945.

En una realizacién de la invencidn, el compuesto de la formula | se administra junto
con a agonista mixto de PPAR alfa/gamma, tal como, por ejemplo, muraglitazar,
tesaglitazar, naveglitazar, LY-510929, ONO-5129, E-3030 o como se describe en
los documentos WO00/64888, WO00/64876, WO03/020269, W02004075891,
W02004076402, WQ02004075815, W02004076447, W02004076428,
w02004076401, WO2004076426, WQ02004076427, wWQ02006018118,
WwQ2006018115 y WO2006018116 o en J.P. Berger et al, TRENDS in
Pharmacological Sciences 28(5), 244-251, 2005.

En una realizacion de la invencién, el compuesto de la férmula | se administra junto
con un agonista de PPAR delta, tal como, por ejemplo, GW-501516 o como se
describe en los documentos WO2005097762, WO2005097786, WO2005097763 y
WQ02006029698.

En una realizacién de la invencidn, el compuesto de la formula | se administra junto
con metaglidasen o con MBX-2044 u otros agonistas/antagonistas parciales de
PPAR gamma.

En una realizacion de 1a invencion, el compuesto de la formula | se administra junto

con un fibrato tal como, por ejemplo, fenofibrato, clofibrato o bezafibrato.

En una realizacién de la invencion, el compuesto de la férmula | se administra junto
¢on un inhibidor de MTP, tal como, por gjemplo, implitapida, BMS-201038, R-
103757 o los descritos en el documento WQ2005085226.
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En una realizacion de la invencian, el compuesto de la farmula | se administra junta

con un inhibidor de CETF, tal como, por ejemplo, torcetrapib o JTT-705.

En una realizacién de la invencidon, el compuesto de |a formula | se administra junto
con un inhibidor de {a resorcion de acidos biliares (véanse, por sjemplo, los
documentos US 6.245.744, US 6.221.897 o WO0Q/61568), tales como, por ejemplo,
HMR 1741 o los descrites en los documentos DE 10 2005 033099.1 v DE 10 2005
033100.9.

En una realizacion de la invencian, el compuesto de la formula | se administra
combinado con un adsorbenté polimérico de acidos bikares, tal como por gjemplo,

colestiramina o colesevelam.

En una reafizacion de la invencidn, &l compuesto de |a farmula | se administra junto
¢on un inductor del receptor de LDL {véase el decumento US 6.342.512). tal como,
por  ejemple, HMR1171, HMR1586 o los descritos enl el documento
WOR005097738.

En una realizacién, el compuesto de la férmula ! se administra junte con Omacor®
{acidos grasos omega-3; etil ésteres muy cencentrados de acido eicesapentaencico
y del &cido docosahexaenoica). '

En una realizacion de la invencion, & compuests de la férmula | se administra en

combiracion eon un inhibidor de ACAT tal coma, por ejemplo, avasimiba.

En una realizacién de la invencidn, el campuesto de (a formula | se administra junto
con un antioxidante, tal como, por ejemplo, OPC-14117, probucel, tocoferal, 4cido

ascorbico, &-carctenc o selenio,

En una realizacion de la invencion, el compueste de ta férmula | se administra junto

con una vitamina, tal come, por ejemplo, vitaming B6 o vitamina B12.

En una realizacion de la invencién, el compuesto de la formula | se administra junta
con un modulador de la lipeproteina lipasa, al como, por ejempla, ibrolipim -{Nd-
1888},

A
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En una realizaciéon de la invencion, el compuesto de la férmula | se administra en
combinacién con un inhibidor de ATP-citrato-liasa tal como, por ejemplo, SB-
204990.

En una realizacién de la invencion, el compuesto de la férmula | se administra junto
con un inhibidor de la escualeno sintetasa, tal como, por ejemplo, BMS-188494 o
como se describe en el documento WO2005077907.

En una realizacidn de ta invencidn, el compuesto de la formula | se administra junto
con un antagonista de lipoproteina (a), tal como, por ejemplo, gemcabeno (ClI-
1027). ‘

En una realizacion de la invencion, el compuesto de la formula | se adminisira junto -

con un agonista del receptor HM74A, tal como, por ejemplo, 4cido nicotinico.

En una realizaciéon de la invencién, el compuesto de la férmuia | se administra junto

con un inhibidor de lipasa, tal como, por ejemplo, orlistat o cetilistat (ATL-962).

En una realizacién de la invencion, el compuesto de la formula | se administra junto

con insulina.

En una realizacion de la invencion, el compuesto de la formula | se administra junto

con una sulfonilurea, tal como, por ejemplo, telbutamida, glibenclamida, glipizida o .

glimepirida.

En una realizacion de la invencion, el compuesto de la formula | se administra

combinado con una biguanida, tal como, por ejemplo, metformina.

En otra realizacion de la invencién, el compuesto de la férmula | se administra junto

con una meglitinida, tal como, por ejemplo, repaglinida o nateglinida.

En una realizacion de la invencidn, el compuesto de la formula | se administran en
combinacion con una tiazolidinodiona tal como, por ejemplo, troglitazona,
cigiitazona, pioglitazona, rosiglitazona o los compuestos. descritos en el documento
WO 97/41097 de la Dr. Reddy's Research Foundation, en particular 5-[{4-[(3,4-

65
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dihidro-3-metil-4-ox0-2-quinazolinilmetoxi]fenillmetil]-2,4-tiazolidincdiona.

En una realizacion de la invencién, el compuesto de la férmuila | se administra junto

con un inhibidor de la a-glucosidasa, tal como, por ejemplo, miglitol 6 acarbosa.

En una realizacion de la invencion, el compuesto de la férmula | se administra
combinado con un ingrediente activo que actua sobre el cana! de potasio de las
células beta dependiente de ATP, tal como, por ejemplo, troglitazona, tolbutamida,
glibenclamida, glipizida, glimepirida o repaglinida.

En una realizacién de la invencion, el compuesto de la férmula | se administra en
combinacion con mas de uno de los compuestos mencionadas anteriormente, por
ejemplo, combinados con una sulfonilurea y metformina, una sulfonilurea y
acarbosa, repaglinida y metformina, insulina y una sulfonilurea, insulina vy

metformina, insulina y troglitazona, insulina y lovastatina, etc.

En una realizacion de la invencion, el compuesto de la formula | se administra junto

con un inhibidor de la glucégeno fosforilasa, tal como, por ejemplo, PSN-357 o FR-

- 258900 o los descritos en los documentos WQ02003084922, W02004007455,

W02005073229-31 o WO2005067932.

En una realizacion de la invencién, el compuesto de la férmula | se administra junto
con antagonistas del receptor de glucagon, tales como, por ejemplo, A-770077,
NNC-25-2504 o tal como en los documentos WQ2004100875 o WO2005065680.

En una realizacién de la invencién, el compuésto de la férmula | se administra junto
con activadores de la glucoquinasa, tales como, por ejemplo, R0O-4389620, LY-
2121260 (WO2004063179), PSN-105, PSN-110, GKA-50 o los descritos, por
ejemplo, por Prosidion en los documentos W02004072031, WO20040720686, WO
05103021 o WO 06016178, por Roche en los documentos WO 00058293, WO
00183465, WO 00183478, WO 00185706, WQ 00185707, WO 01044216, GB
02385328, WO 02008209, WO 02014312, WO 0246173, WO 0248106, DE
10259786, WO 03095438, US 04067939 o WO 04052869, por Novo Nordisk en los
documentos EP 1532980, WO 03055482, WO 04002481, WO 05048018, WO
05066145 o WO 05123132, por Merck/Banyu en los documentos WO 03080585,
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wO03097824, WO 04081001, WO 05063738 o WO 05090332, por Eli Lilly en el
documento WO 04063194, o por Astra Zeneca en los documentos WO 01020327,
WO 03000262, WO 03000267, WO 03015774, WO 04045614, WO 04046139, WO
05044801, WO 05054200, WO 05054233, WO 05056530, WO (05080359, WO
05080360 c WO 05121110.

En una realizacién de la invencién, el compuesto de la férmula | se administra en
combinacion con un inhibidor de la gluconeogénesis tal como, por ejemplo, FR-
225654,

En una realizacion de la invencidn, el compuesto de la formula | se administra junto
con inhibidores de fructosa-1,6-bisfosfatasa (FBPasa), tales como, por ejemplo, CS-
917.

En una realizacién de la invencion, el compuesto de la férmula | se administra junto
con moduladores del transportador de glucosa 4 {(GLUT4), tales como, por ejemplo,
KST-48 (D.-O. Lee et al.: Arzneim.-Forsch. Drug Res. 54 (12), 835 (2004)).

En una realizacién de la invencion, el compuesto de la férmula | se administra junto
con inhibidores de la glutamina:fructosa-8-fosfato amidotransferasa (GFAT), como
se describe, por ejemplo, en el documento W02004101528.

En una realizacion de la invencion, el compuesto de-la férmula I se administra junto
con inhibidores de dipeptidilpeptidasa |V (DPP-IV), tales 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-
825964 X o como se describe en los documentos WO02003074500, WO2003106456,
WQ0200450658, WQO2005068201, WQ2005012312, W02005/012308,
PCT/EP2005/007821, PCT/EP2005/008005, PCT/EP2005/008002,
PCT/EP2005/008004, PCT/EP2005/008283, DE 10 2005 012874.2 o DE 10 2005
012873.4.

En una realizacion de ia invencién, el compuesto de la férmula | se administra junto
con inhibidores de 1a 11-beta-hidroxiestercide deshidrogenasa-1 (118-HSD1), tales
como, por ejemplo, BVT-2733 o los descritos, por ejemplo, en los documentos
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W0200190090-94, W0200343999, W02004112782, W0200344000,
WQ200344009, WQ02004112779, wW02004113310, W02004103980,
W02004112784, WO02003065983, W02003104207, W02003104208,
WQ2004106294, W02004011410, wO02004033427, WQ02004041264,
WQ02004037251, WO02004056744, WQ02004065351, W02004089367,
WQ02004089380, WO2004089470-71, WO2004089896, WO2005016877 o
WQ2005097758.

En una realizacion de la invencién, el compuesto de la férmula | se administra junto
con inhibidores de la proteina tirosina fosfatasa 1B (PTP1B), como se describe, por
ejemplo, en los documentos W0200119830-31, W0O200117516, WO0O2004506446,
WQ2005012295, PCT/EP2005/005311, PCT/EP2005/005321,
PCT/EP2005/007151, PCT/EP2005/ 0 DE 10 2004 060542.4.

En una realizacion de la invencién, el compuesto de la formula | se adminisira junto
con modula'dores del cotransportador de sodio/glucosa 1 6 2 (SGLT1, SGLT2), tales
como, por ejemplo, KGA-2727, T-1095 y SGL-0010 o como se describe, por
ejemplo, en los documentos WO2004007517, WO200452903, WQ200452902,
W02005121161, W02005085237, JP2004359630 o por A. L. Handion en Expert
Opin. Ther. Patents {2005) 15(11), 1531-1540.

En una realizacion de la invencién, el compuesto de la férmula | se administra junto
con inhibidores de lipasa sensible a hormonas (HSL), tales como los descritos, por
ejemplo, en los documentos WOO01/17981, WO01/66531, W02004035550,
WO2005073199 0 WO03/051842.

En una realizacion de la invencién, el compuesto de la férmula | se administra
combinado con inhibidores de acetil-CoA-carboxilasa (ACC) tales como, por
ejemplo los descritos en los documentos WO199946262, WOQ200372197,
WO2003072197 0 WO2005044814.

En una realizaciéon de la invencion, el compuesto de la formula 1 se administra
combinado con un inhibidor de fosfoenolpiruvato carboxiquinasa (PEPCK), tal
como, por ejemplo, los descritos en el documento WQ2004074288.
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En una realizacion de ia invencién, el compuesto de la formula | se administra junto
con un inhibidor de la glucégeno sintasa quinasa-3 beta (GSK-3 beta), tal como los
descritos, por ejemplo, en los documentos US2005222220, W02004046117,
W02005085230, W02005111018, WQ02003078403, WO02004022544,
wWO02003106410, WQO2005058908, US2005038023, WQ2005009997,
US2005026984, W02005000836, WO2004106343, EP1460075, W02004014910,
WO02003076442, WO2005087727 o WO2004046117.

En una realizacion de la invencion, el compuesto de la formula | se administra
combinado con un inhibidor de proteina quinasa C beta (PKC beta), tal como, .por
ejemplo, ruboxistaurina.

En una realizacién de la invencion, el compuesto de la formula | se administra
combinado con un antagonista del receptor de endotelina-A, tal como, por ejemplo,
avosentan (SPP-301).

En una realizacién de la invencion, el compuesto de {a férmula | se administra junto

con inhibidores de la quinasa "lI-kappaB guinasa” (inhibidores de la IKK), tales como

los descritos, por ejemplo, en los documentos W0O2001000610, W02001030774,

WQ2004022553 o WO2005097129.

En una realizacion de la invencidn, el compuesto de la formula | se administra junto
con moduladores del receptor de glucocorticoides comao los descritas, por ejemplo,
en el documento WO2005090336.

En una realizacion mas de la invencién, el compuesto de la férmula | se administra
junto con moduladeres de CART (véase "Cocaine-anfetamina-regulated transcript
influences energy metabolism, anxiety and gastric emptying in mice" Asakawa, A. et
al.: Hormone y Metabolic Research (2001), 33(9), 554-558):

antagonistas de NPY tales como, por ejemplo, hidrocloruro de {4-[(4-
aminogquinazolin-2-ilamino)metifjciclohexilmetil}naftaleno-1-sulfonamida (CGP
71683A),

péptido YY 3-36 (PYY3-36) o compuestos analogos, tales como, por ejemplo, CJC-
1682 (PYY3-36 conjugado con albumina de suero humano a través de Cys34),
CJC-1643 (obtenido a partir de PYY3-36 que se conjuga in vivo con albumina de



10

15

20

25

30

35

55

suero) o los descritos en el documento WO2005080424;

antagonistas del receptor 1 de cannabinoides tales como, por ejemplo, rimonabant,
SR147778 o los deséritos, por ejemplo, en los documentos EP 0856354, WO
00/15609, WO 02/076948, WQ2005080345, WO02005080328, WO02005080343,

W02005075450, wO02005080357, W0200170700, WQ02003026647-48,
WQO200302776, W0O2003040107, WO2003007887, WO2003027068, US6.509.367,
WO0200132663, WQ02003085288, WO02003087037, WQ02004048317,
WQ02004058145, W02003084930, W02003084943, W02004058744,
W02004013120, WO02004029204, WG02004035566, W02004058249,
W02004058255, WO2004058727, WQ02004069838, US20040214837,
US20040214855, Us20040214856, WQ02004086209, WO2004096763,
W02004096794, WQ20050008089, W02004099157, US20040266845,
W02004110453, WQ02004108728, wW02004000817, WG2005000820,
US20050009870, WO200500974, WQ2004111033-34, WO200411038-39,
WQ02005016286, wO2005007111, wWO2005007628, US20050054679,
wWQ02005027837, WO02005028456, WO2005063761-62, WOQ2005061509 o
WO2005077897,

agonistas de MC4 (por ejemplo [2-(3a-bencil-2-metil-3-ox0-2,3,3a,4,6,7-hexahidro-
pirazolo[4,3-c)piridin-5-il)-1-(4-clorofenil)-2-oxoetii]-1-amino-1,2,3,4-tetrahidro-

naftaleno-2-carboxamida, (doecumento WO 01/91752)) o LB53280, LB53279,
LB53278 o THIQ, MB243, RY764, CHIR-785, PT-141 0 los descritos en los
documentos WO2005060085, WO2005009950, WQ02004087159, W0O2004078717,

W02004078716, WO02004024720, US200501 24652, wWQ02005051391,
WO2004112793, WOUS20050222014, US20050176728, US20050164914,
US20050124636, US20050130988, US20040167201, WQ02004005324,
WQO2004037797, WQ20050425186, WQ2005040109, WO02005030797,

US20040224901, WO200501921, W0O200509184, WO2005000339, EP1460069,
WQ02005047253, W0O2005047251, EP1538159, W(0Q2004072076, WQ2004072077
o W0O2006024390;
antagonistas del receptor de orexina (per ejemplo hidrocloruro de 1-(2-
metilbenzoxazol-6-il)-3-11,S]naftiridin-4-ilurea (SB-334867-A) o los descritos, por
ejemplo, en los documentos W0200196302, WO200185693, WQ2004085403 o
WO02005075458):;

agonistas del receptor H3 de histamina (por ejemplo, sal del acido oxalico de 3-

ciclohexil-1-(4,4-dimetil-1,4,6,7-tetrahidroimidazo[4, 5-c]piridin-5-il)-propan-1-ona
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(documento WO 00/63208) o los descritos en el documento WO200064884,
WQ02005082893),

antagonistas de CRF (por ejemplo [2-metil-9-(2 4 B-trimetilfenil)-SH-1,3,9-
triazafluoren-4-illdipropilamina (documento WO 00/66585));

antagonistas de CRF BP (por ejemplo urocortina),

agonistas de urocorting;

agonistas de PR3 (tales como, por ejemplo, hidrocloruro de 1-(4-cloro-3-
mgtanosuIfoniImetiIfenil)-Z-[Z-(2.3-d imetil-1H-indol-8-iloxi)etilamino]etanol
(documento WO 01/83451));

agonistas de MSH (hormona estimuladora de melanocitos);

antagonistas del receptor de MCH (hormona concentradora de melanina) (tales
como, por ejemplo, NBI-845, A-761, A-665798, A-798, ATC-0175, T-226296, T-71,
GW-803430 o los compuestos descritos en los documentos WQO2003/15769,
WwQ2005085200, wWQ2005019240, WO02004011438, wWQ02004012648,
wW02003015769, W02004072025, WQ02005070888, W02005070925,
WO2006018280, WQO2006018279, WQ02004039780, W02003033476,
W02002006245, WO2002002744, WO2003004027 o FR2868780),

agonistas de CCK-A (tales como, por ejemplo, sal de acido trifluoroacétice del acido
{2-[4-(4-cloro-2,5°dimetoxifenil)-5-(2-ciclohexiletil}-tiazol-2-ilcarbamoil)-5,7-
dimetilindol-1-il}acético (documento WO 99/15525), SR-146131 (documento WO
0244150) 0 SSR-125180);

inhibidores de la recaptacion de serotonina {por ejemplo dexfenfluramina);
compuestos serotoninérgicos y noradrenérgicos mixtos (por ejemplo, documento
WO 00/71549);

agonistas del receptor 5-HT, por ejemplo sal de acido oxdlico de 1-(3-
etilbenzofuran-7-il)piperazina (documento WO 01/09111);

agonistas del receptor 5-HT2C (tales como, par ejemplo, APD'-355, BVT-933 o los
descritos en los documentos WO200077010, WQ20077001-02, WO2005018180,
W02003064423, W0O200242304 0 W0O2005082859);

antagonistas del receptor 5-HT6, tales como los descritos, por ejemplo, en el
documento WQO2005058858;

agonistas del receptor de bombesina (agonistas de BRS-3);

antagonistas del receptor de galanina,

hormona del crecimiento (por ejemplo, hormona del crecimiento humana o AOD-
9604);
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compuestos de liberacién de hormona del crecimiento (B-benciloxi-1-{2-
diisopropilamino-etilcarbamoil)-3,4-dihidro-1H-isoquinolina-2-carboxilato de terc-
butilo (documento WO 01/85695)); ’

antagonistas de receplores de secretagogos de hormona del crecimiento
(antagonistas de grelina) tales como, por ejemplo, A-778193 o los descritos en el
documento W0O20050307 34,

agonistas de TRH (véase, por ejempio, el documento EP 0 462 884),

moduladores de proteina 2 6 3 de desacoplamiento;

agonistas de leptina (véase, por ejemplo, Lee, Daniel W.; Leinung, Matthew C_;
Rozhavskaya-Arena, Marina, Grasso, Patricia. "Leptin agonists as a potential
procedimiento to the treatment of obesity". Drugs of the Future (2001), 26(9), 873-
881);

agonistas de DA (bromocriptina o Doprexin),

inhibidores de lipasa/amilasa (como los descritos, por ejemplo, en el documento
WO 00/40569);

inhibidores de diaciiglicerol O-aciltransferasas (DGAT) tales como los descritos, por
ejemplo, en los documentos US2004/0224997, WQ2004094618, W0200058491,
W02005044250, WO2005072740, JP2005206492 o W02005013907;

inhibidores de acido graso sintasa (FAS) tales como, por ejemplo, C75 o los
descritos en el documento WO2004005277; |

oxintomodulina;

oleoi1—estroﬁa

0 agonistas de receptores de hormonas tiroideas, tales como, por ejemplo, KB-2115
o los descritos en los documentos WQ20058279, W0Q200172692, W0200194293,
W02003084915, WO2004018421 0 WO2005092316,

En una realizacion de la invencién, el ingrediente activo adicional es leptina;
;'/éase, por 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 realizacion de la invencién, el ingrediente activo adicional es dexanfetamina

o anfetamina.

En una realizacién de la invencidn, el ingrediente activo adicional es fenfluramina o
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dexfenfluramina.
En otra realizacidn de la invencidn, el ingredienta activo adicional es sibutramina.

En una realizacidn de la invencidn, el ingrediente active adicional es mazindol o

fentermina.

En una realizacidn de |a invencidn, los compuastos de la formula | s2 administran
en combinagién con agentés que confieren volumen, preferiblementa agentes que
confieren velumen insolubles (véase, por ejemplo, algarroba/Caromax™ (Zunft H J; y
otros, Carob pulp ﬁreparation for treatment of hyperchelesterolemia, ADVANCES IN
THERAPY {2001 Sep-Oct}, 18 (5), 230-6). Caromax es un products gue contiene
algarroba de MNutrinova, Nutrition, Specialties & Food Ingredisnts GmbH,
Industriepark Hochst, 85826 Frankfurt/Main). Es posible la combinacion con
Caromax® dentre de una preparacion, o bien sa pueden administrar por separado
los compuestos de la formula | y Caromax®, En relacion con esto, Caromax® se
puede administrar también en fomma de_pmduﬁtus alimentarios, tales como por

ejiemplo, en productos de panaderia o batras de muesli.

En una realizacidn de la invencién, el compuesta de la férmuia | se administra junto
con inhibideres de PDE {fosfodiesterasa), como los descritos, por gjemplo, en los
documentas WO2Z003/077945 o WO2005012485,

En una realizacian de )a invencion, el compuesto de la farmula | se administra junto
ton agonistas de NAR-1 (receptor de acido nicotinico) come se describe, por
ejemplo, en el documente WO2004024429,

En una realizacion de la invencion, el compuesio de la foérmula | se administra junto
oan agonistas de CB2 ({receptor de cannabincides) como se describe, por ejemplo,
£n el documento US2005/143448.

En una realizacion de a invencion, el compueste de la férmula | se administra junto
con agonistas de histamina 1 como se describe, por esmplo, en el documento
W02005101ar4a.
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En una realizacitn de ia invencion, e compuesto de i3 férmuta I se administra junto

con buprapién, como se describe en el documento WO2008017504.

En una realizacion de la invencion, el compuesto de la férmula | se administra junto
con antagonistas de opiaceos como s$& describe, por ejemplo, en los documentos
WO2Q05107806 o WO2004084429,

En una realizacién de la invencidn, el compuesio de la férmula | se administra junto
con inhibidores_de la endopeptidasa neutra como se describe, por ej@mplo, en los
documentos WO200202513, WO2002/06482, WO 2002040008, WO2002040022 0
WQ2002047670.

En una realizacion de ta invencion, el compuesto de la fdrmula | se administra junto
con inhibidores de NPY {neuropéptide Y) como se describe, por ejemplo, en el

documento WO2002047670.

En una realizacién de la invencidn, el compuesto de la f6rmula ! se administra junte

~ con inhibidores del intercanmbio de sodio/hidrogens como se describe, por sjemplo,

an el documento WO2003082694,

En unza reakizacion de la invencién, el compuesto de la formula | se administra junto
con moduladores de! receptor de glucocoricoides coma los descritos, por ejemple,
en el documento WO2005030336.

En una realizacién de ia invencion, el compuesto de la formula | se administra junto
con agonistas del receplor de nicofina como se describe, por ejempio, en el
documenta YWO2004054429.

En una rezlizacion de la invencion, el compuesto de |a formula | se administra juntg
con fnhibideres de NRI (inhikidores de |la recaptacién de norepinefrina) como se

describe, por ejemplo, en &l documenta WO2002053140.

En una realizacién de la invencion, el compuesto de ta formula | se administra junto

con MOA (E-beta-metoxiacrilato), tales como, por ejempla, segelina, o como se

dascirihe. par gjemple, en el documento WO2002053140.

1%
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En una realizacién de la invencién, & compuesto de la formula | se administra junto

con ingredientes activos antitromboticos tales como, por elemple, clopidrogal.

Debe entenderse que en el alcance de la presents invencion se incluyen lodas las
combinaciones adecuadas ce los compuestas de acuerdo con la invencidn con ung
o mas de las compuestos mencionados anteriormente y opcionalmente una o mas
sustancias farmacologicamente activas distintas.

A continvacidn se proporcionan las formulas para algunos de los cédigos de-

desarrcllo mencionados antefomente,
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La actividad de los compuestos se ensayd de la manera siguiante:;

Determinacion de los valores de CES0 de |os agonistas de PPAR en el ensayo de
PPAR. alfa celular '

Principic

La polencia de las sustancias que s2 unen al PFAR alfa humano y o activan de
forma agonista, se analiza usando una linea celular HEK transfectada de forma
estable (HEK = rifion embrionaric humana), que aqui se denomina linea celular de
indicador de PPAR alfa. Contiene dos elementos genétices, un elements indicador
de luciferasa (pdeltaM-GAL4-Luc-Zec) ¥ una proteina de fusion de PPAR alfa (GR-
GAL4-PPAR alfa-humano-LBD) que media en la expresion del slemento indicador
de luciferasa que depende de un ligando del PPAR alfa. La proteina de fusion GR-
GAL4-PPARalfa-humano-LBD expresada constitutiva y establemente, se une en el
niclen celular de la llfnea celular de indicadar de PPAR alfa por la parte de la
proteina GAL4 a los patrones de unidn del ADN de GAL4, §' corriente arriba del
elemente indicador de luciferasa que esta integrado establemente en el genoma de
la |inea celular. En ausencia de un ligando de PPAR alfa sdlo ‘hay' Una expresién
debil del gen indicador de |uciferasa, si en el ensayo se usa suero de termers fetai
con reduccion de acidus grasos (os-FCS) Los ligandos del PPAR alfa se unen y

activan la proteina de fusion de PPAR alfa, y as! estimulan la expresién del gen

indicador de luciferasa, La luciferasa que se forma se puede detectar por

guimioluminiscencia mediante un sustrato adecuado.
Construccidn de la linea celidar de indicadaor de PEAR alfa

Lz linea celular de indicador de PPAR alfa se prepard en dos etapas. Primers, se
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construys el elemento indicador de luciferasa y se transfecté establemente en
cétulas HEK. Para este pr‘mpi’:sﬁo, se clonaron cince-sitios de unidon del factor de
transcripsidn de levadura GAL4 (n° de accesc AF264724) 5 corriente amba de un
promotor minime de MMTV de 68 pb de longitud (n® de accese V01175). La seccion
promotara minima de MMTY contiene una caja CCAAT v un efemante TATA con el
fin de permitr una transcripcion eficaz por la RNA-polimerasa Il La clonacidn y

secuenciacion de la construccidn de GAL4-MMTV se produce de forma analogaala

descrita por Sambroak 1. et. al. {Maolecular cloning, Cold Spring Harbor Laboratory

Press, 1929}, Después s¢ clond el gen de Photinus piralis (n® de acceso M15077) 3'

comiente abajo del elements GAL4AMMTY. Después de la secuenciacion, e
elemento indicador de luciferasa que consistia en cinco sitios de union de GAL4,
promotor de MMTY v gen de luciferasa, se volvid a clonar en un plésmidé que
confiere resistencia a ia zeocina con el fin de obtener el plasmido pdeitaM-GAL4-
Luc-Zeo. Este vector se transfectd en células HEK de acuerdo con |9 expuests por
Ausubel, F M. et al. {Current protocaols in molecular biclogy, Yol 1-3, John Wiley &
Saons, Inc, 1885). Después se utilizd medio gue contenia zeocina (0.5 mg/ ml) para
selaccionar un clon de celulas estable adecuado que presentd muy poca expresian

basal del gen de luciferasa. -

En una segunda etapa, la proteina de fusion de PPAR alfa {GR-GAL4-PPARalfa-

humana-LED) se intredujo en el clon de células estable descrito. Para este
propésito, inicialmente ol ADNc que codifica los 76 aminodgidos N-terminales del
receptor de glucocorticoides (n® de acceso P0O4150) se unid a la seccidgn de ADNc
que codifica los aminoacides 1-147 del factor de transeripcion de tevadura GAL4 (rn®
de acceso PO4386). El ADNc del daminio de unién del ligande del receptor PPAR
alfa humano {@amnodcidos S167-Y468; n® de acceso 574349) se clond en el
sxtrema 3 de esta construceién GR-GAL4. La construccidn de fusion preparada de
esta forma (GR-GAL4-PPAR alfa-humano-LBD) se volvié a clonar en el pldsmido

pcDNASZ (Invitrogen) con el fin de permitir la expresidn constitutiva en &l mediante &l

promgtor de citomegalovirus. Este plasmido se linealizé con una endonucleasa de

restriccion y se transfectd establemente en el clon celular previamante descrito qLie
contenia el elemento indicadar de luciferasa. La linea celular del receptor PPAR alfa
acabada gue contiene un elemento indicador de iuciferasa y expresa
constitthivamente la proteina de fusidn de PPAR alfa (GR-GAL4-PPAR alfa-
humano-LBD) se aislo por seleccién con zeocina (0.5 mg/ mi) y G413 (0,5 mg/ mb).

32
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Procedimiento de ensayo

La actividad de los agonistas de PPAR alfa se determina en un ensayo de 3 dias

que se describe a continuacion.

Dia 1

La linea celular de indicador de PPAR alfa se cultiva hasta 80% de confluencia en
DMEM (n°® 41965-039, Invitrogen) que se mezcla con las siguientes adiciones: cs-
FCS al 10% (suero de ternero fetal; n°® SH-30068,03, Hyclone), 0,5 mg/ml de
zeocina (n°® R250-01, Invitrogen), 0,5 mg/ml de G418 (n°® 10131-027, Invitrogen), 1%
de solucidn de penicilina-estreptomicina (n® 15140-122, Invitrogen) y L-glutamina 2
mM (n® 25030-024, Invitrogen). El cultivo se lleva a cabo en frascos de cultivo
celular convencionales (n® 353112, Becton Dickinson) en un incubador de cultivo
celular a 37°C en presencia de CO; al 5%. Las células al 80% de confluencia se
lavan una vez con 15 ml de PBS (n° 14190-094, Invitrogen), se tratan con 3 ml de
solucion de tripsina (n® 25300-054, Invitrogen) a 37°C durante 2 min, se recogén en
5 mi del medio DMEM descrito y se cuentan en un contador de células. Después de
diluir a 500.000 células/ ml, se siembran 35.000 células en cada pocillo de una
placa de microvaloracion de 96 pocillos con una base de plastico transparente (n°
3610, Corning Costar). Las piacas 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 disolucién madre se diluye en DMEM (n° 41965-039,
Invitrogen) que se mezcla con c¢s-FCS al 5% (n° SH-30068.03, Hyclone), L-
glutamina 2 mM (n° 25030-024, Invitrogen) y los antibidticos 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 compuesios mas potentes se ensayan con
concentraciones en el intervalo de 1 yM 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 aspiracidn 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
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de ensayo diluidas en medio es 100 yl por pocilio de una placa de micravalaracion
de 96 pocillos. La concentracién de DMSO en el ensayo es menor que 0,1 % en
vol/vol con el fin de evitar efectos citotdxicos del disolvente,

Cada placa se cargd con un agonista de PPAR alfa patron, que se diluyé
igualmente en 11 concentraciones diferentes, con el fin de demostrar el
funcionamiento del ensayo en cada placa individual. Las placas de ensayo se
incuban en un incubador a 37°C y CO, al 5% durante 24 h.

Dia 3

Las células con el indicador de PPARa tratadas con las sustancias de ensayo se
sacan del incubador y se aspira el medio, Las ¢élulas se lisan pipeteando 50 pul de
reactivo Bright Glo (de Promega) en cada pocillo de una placa de microvaloracién
de 96 pocillos. Después de incubar a temperatura ambiente en la oscuridad durante
10 minutos, las placas de microvaloracion se miden en el luminémetro (Triiu'x de
Wallac). El tiempo de medicién para cada pocillo de |la placa de microvaloracién es
1 segundo.

84
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Evaluacion

Los datos sin procesar del luminémetro se transfieren a un fichero de Microsoft
Excel. Se calculan las graficas del efecto de la dosis y los valores CES0 de los
agonistas de PPAR, usando el programa XL.Fit como especifica el fabricante
(IDBS).

Los valores de CE50 del PPAR alfa para los compuestos de los Ejemplos 1 a 69 en
este ensayo estan en el intervalo de 10 nM a >33 M. Los compuestos de la

invencion de la férmula | activan el receptor PPAR alfa.

Determinacién 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 dé
forma agonista, se analiza usando una linea celular HEK transfectada de manera
estable (HEK = rindn embrionario 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
fusion de PPAR-delta (GR-GAL4-PPARdelta-humano-LBD) que media en la
expresion del elemento indicador de luciferasa que depende de un ligando de
PPAR-delta. L.a proteina de fusidon GR-GAL4-PPARdelta-humano-LBD expresada
constitutiva y establemente, se une en el nucleo celular de la linea celular de
indicador de PPAR-delta por la parte de la proteina GAL4 a los patrones de unidn
del ADN de GAL4, 5 corriente arriba del elemento indicador de luciferasa que esta
integrado establemente en el genoma de la linea celular. En ausencia de un ligando
de PPAR-delta s6lo hay un poco de expresion del gen indicador de luciferasa, si en
este ensayo se usa suero de ternero fetal con reduccién de acidos grasos (cs-FCS).
Los ligandos del PPAR-delta se unen y activan la proteina de fusién de PPAR-delta,
y asi estimulan la expresion del gen indicador de luciferasa. La luciferasa que se

forma se puede detectar por quimioluminiscencia mediante un sustrato adecuado.
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Construccion 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 iuciferasa. Esta etapa ya se ha descrito antes, en la seccién
“construccion de la linea celular de indicador de PPAR-delta". En una segunda
etapa, la proteina de fusion de PPAR-delta (GR-GAL4-PPARdelta-humano-LBD) se
introdujo establemente en este clon celular. Para este propésito, el ADNc que
codifica los 76 aminoacidos N-terminales del receptor de glucocorticoides (n°® de
acceso P04150) se unid a la seccion de ADNc que codifica los aminoacides 1-147
del factor de transcripcion de levadura GAL4 (n° de acceso P04386). EI ADNc del
dominio de unién del ligande del receptor PPAR-delta (aminoacidos S139-Y411; n°
de acceso L07592) se clond en el extremo 3' de esta construccion GR-GAL4. La
construccion de fusion preparada de esta forma (GR-GAL4-PPAR-delta-humano-
LBD) se volvié a clonar en el plasmido pcDNA3 (Invitrogen) con el fin de permitir la
expresion constitutiva mediante el promotor de citemegalovirus. Este plasmidoc se
linealizé con una endonucleasa de restriccion y se transfectd establemente en el
clon celular previamente descrito que contenia el elemento indicador de luciferasa.
La linea celular de indicador de PPAR-delta que contiene un elemento indicador de
luciferasa y expresa constitutivamente la proteina de fusién de PPAR-ngta (GR-
GAL4-PPAR-delta-humano-LBD) se aislo por seleccion con zeocina (0,5 mg/ ml) y
G418 (0.5 mg/ ml).

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, excehto que se uso la linea ceiular de indicador de PPAR-delta y un
agonista especifico para PPAR-delta, como patréon para controlar la eficacia del

ensayo.

Se midieron los valores de CESO para el PPAR-delta en el intervalo de 0,3 nM a
>10 pM para los agonistas de PPAR de los Ejemplos 1 a 69 descritos en esia
solicitud. Los compuestos de la formula | de la invencién activan al receptor PPAR-
delta. |
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En la siguiente tabla se indica la potencia de algunos de los gjemplos descritos.

82

Ejemple  |PPARalfa  [PPAR-delta
CE50 (uM)  [CE50 (uM)

5 126 0.23

10 0,53 0,07

11 [1.25 0,13

12 0,80 0,01

18a 25 0,04

25 0,075 0,0003

31 >33 0,014

37 >33 0,059

39 5,44 0,086

46 4,33 7.39

51 0,335 0,007

61 >33 0,007

62 >33 0,052

66 0.304 0,011

68 >33 0,130

Procesos

Los compuestos de la férmula general | de acuerdo con la invencion se pueden

obtener como se indica en los siguientes esquemas de reaccion.
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Proceso A
/R‘
3
3
lA ey T
bose (R < Falure) A C5~<
_ W ,,—Q—(n
0 ) RY
S o w W

IRz OH;

H
_2 o Femiclhoreizimicto

PR NES, Hicioortas

v
W
,.-, Re ] \ R10 R4 R1
NK,GH, NEY, A D‘Em M. 1. lerikioredo minte, pricra \@ /L
NN 2. OBU. MICN
R? "‘°
Al R3

Un compuesto de la formula general A-1 donde X es —-OH 0 -SH y R1, R2, R3 y R4
son como se han definido, se hace reaccionar con un haluro de la férmula general
A-2 donde R = haluro y U,-V, W)Y, Z, A R5, R6, R7, R8, RS y R10 son como se han
definido en presencia de una base tal como carbonate de cesio o hidruro sédico en
un disolvente tal como dimetilfformamida o con un alcoho! de ta férmula general A-2
donde R=0Hy U V, WY, Z AR5, R6, R7, R8, R9 y R son como se han definido
en condiciones de reaccion de Mitsunobu (trifenilfosfina, por ejemplo
dietilazodicarboxilato} en un disolvente tal como diclorometano o tetrahidrofurano
para dar un compuesto de la formula general A-3. Si X = S en el compuesto de la
formula general A-3, el atomo de azufre puede oxidarse (X = SO o X = SO2) por
métodos conocidos en [a técnica, por ejemplo con un agente de oxidacion tal como
acido meta-cloroperbenzoico en un disolvente apolar tal como diclorometano. El
compuesto de la férmula general A-3 se hace reaccionar con clorhidrato de
hidroxilamina en presencia de una base tal como trietilamina en un disolvente tal
como tetrahidrofurano y metanol para obtener un compuesto de la férmula general
A-4. Esta reaccion puede faciltarse calentando la mezcla de reaccién por
irradiacién con microondas. Este compuesto de la formula general A4 se convierte
en el producto de la férmula general A-5 por reaccién con cloroformiato de fenilo en
presencia de una base tal como piridina o diisopropiletiamina seguido de
calentamiento de la mezcla de reaccién con irradiaciéon con microondas para
permitir 12 ciclacion o como aliernativa el aislamiento del intermedio resultante y
tratarlo con una base tal como 1,8-diazabiciclo{5.4 Ojundec-7-eno en un disolvente

tal como acetonitrilo.
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Los Ejemplos 1 - 24, 65-68 se obtuvieron de acuerdo con el proceso A,

Se pueden obtener otros compuestos de acuerdo con, o por procedimientos

conocidos.
Proceso B:

Este proceso se usa para sintetizar las unidades estructurales B-5, que
corresponden a la formula general A-2 del proceso A, donde R =0OH, RS9 y R10 =H,
VesNyA W, Y Z RS R6, R7 y R8 son como se han definido anteriormente ya la
férmula general D-2 de! proceso D, donde ROy R10=H, Ves NyA, W, Y, Z R5,
R6, R7 y R8 son como se han definido anteriormente y a la formula general E-2 del
proceso E, donde ROyR10=H,Ves Ny A W, Y, Z R5 R6, R7 y R8 son como se
han definido anteriormente y B-6, que corresponde a la férmula general A-2 del
proceso A, donde R=CIyR9yR10=H,Ves NyA W Y, Z R5 R6, R7 yR8 son

como se han definido anteriormente.

R8
BB
R7 z N

Y

o $02C2 0 CI2 o 83 H
/Y\ IR' fY" fﬂ'
RS W f) ) R5 w (o]

B-1 ¢
f'= metilo o etilo B-2
0 H
0, o) -Cl
R LiaHg
RS MsC!
* A N R8 \ 5C1 R8 U \‘_-
SV NP PR
RY z Y—Rs R7 N Y R
B4 BS B.6

Un éster metilico o etilico del &cido A 3-oxo-butirico de la formula general B-1 en la
que W, Y y R5 son como se han definido anteriormente se hace reaccionar con
cloruro de sulfuriio ¢ cloro hasta obtener un compuesto sustituido con cloro de la
formula general B-2. Este compuesto de la férmula general B-2 se hace reaccionar
con una amida o tioamida de la férmula general B-3, en la que A, Z U, R7 y R8 son
como se han definido para obtener un éster de oxazol o tiazoi de la férmula general
B-4. El éster de la formula general B-4 se reduce con un agente reductor, por

19
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ejemplo hidruro de litio y aluminia, hasta obtener el alcoho! de la férmula general B-
5. El aicohol de la formuia general B-5 se hace reaccionar con cloruro de
metanosulfonilo en presencia de una base tal como trietilamina en un disolvente tal

~ como diclarometano para obtener la unidad estructural de la férmula general B-6.

5
Se pueden obtener otros compuestos de acuerdo con, o por procedimientos
conacidos.
Proceso C:

10

Este proceso se usa para sintetizar las unidades estructurales C-4, que
corresponden a la férmula general A-2 del prbceso A, donde R =0OH, Ves N, Wes
CH2, R9y R10 son H, Z es un enlace, alquilo (C2-C6), -CH=CH-, -C=C-y A, Y, R6,
R7 y R8 son como se han definido y C-5, que corresponde a la férmula general A-2
15  del proceso A, donde R = Cl, Ves N, W es CH2, R9 y R10 son H, Z es un enlace,
alquilo (C2-C6), -CH=CH-, -C=C- y A Y, R6, R7 y R8 son como se han definido.

o
(o] o o\
R N8BS _ re v
RS Tas\ e s
sy R7 N e
R7 z
c1 c-2
0
o
\R’
R8 u—
- L
) R7 z= N -RE
c-3
o’H Cl
RS u’\g\ MsCl R8 u{_\
@z/g“' Y—~RS @z/&\” ~RS
R7 R7
C-4 C-5

20  El éster de oxazol o tiazol de la formula general C-1 (que comresponde con la
férmula general B-4 del proceso B, donde Z es un enlace, alquilo (C2-C6), -CH=CH-
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0 -C=C- Wes CH2 VesN, Y esunenlace, RS es Hy U, A, R7 y R8 son como se
han definido), se broma por fratamiento con N-bromosuccinimida en
tetraclorometano a la temperatura de reflujo en presencia de un iniciador de
radicales tal como AIBN para producir el producto bromado de la formula general C-
2. En caso de que Z sea alquilo (C2-C6) o en caso de que Z sea un enlace y el
anillo A sea un carbocicle alifatice o un heterociclo alifatico donde R7 y R8 no estan
unidos al mismo atomo de carbono y el atomo del anillo A unido directamente al
resto oxazol o tiazol es un atomo de carbono y lleva un atomo de hidrégeno, el
atomo de carbono unido directamente al anillo oxazol ¢ tiazol también esta
bromado. El producto bromade de ia formula general C-2 se hace reaccionar con un
nucledfilo Y-R5 donde Y es OH o Y es NH(R6) en un disolvente polar tal como
tetrahidrofurano en presencia de una base tal como DBU para obtener un
compuesto de la farmula general C-3. En caso de que el atomo de carbono unido
directamente al anillo oxazol o tiazol del compuesto de la férmula general C-2
estuviera bromado también, éste se eliminara en las condiciones de reaccién para
producir un doble enlace. Este doble enlace puede hidrogenarse con hidrégeno en
présencia de un catalizador de paladio en un disolvente 'polar tal como etancl o
metanol. '

El éster de la formula general C-3 se reduce con un agente reductor, por ejemplo
hidruro de litio y aluminio, produciendo el alcohol de ia férmula general C-4. El

alcohal de la férmula general C-4 se hace reaccionar ¢con cloruro de metanosulfonilo .

en presencia de una base tal como trietilamina en un disolvente tal como

diclorometano para aobtener la unidad estructural de la férmula genera! C-5.

Se pueden obtener otros compuestos de acuerdo con, o por procedimientos

conocidos.

201
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Proceso D
RS.
RS
AY
¢ A TC)&-{
e B e PR
RI R arl Uooon
DA D-2

RS
R8 Ra
/L’O{J<Rm B ! 1. tenificlosotarmisto, pindine
NH,CH, NEL, U o 7N 2. DBY, MoCH
R7 = fi~on
D4 R3 R2

© Ferilcigrolommisto

iP1,NE, MO,

N"O

PAL g3

Un compuesto de la férmula general D-2 en la que RS, R7, R8, R8, R10, A, U, V, W,
Y y Z son como se han definido anteriormente se hace reaccionar con un fluoro-
nitrlo de la férmula general D-1 en la que B, R1, R2, R3 y R4 son como se han
definido anfer_iormente en presencia de una base tal como hidruro sédico en un
disolvente tal como dimetilformamida para dar un compuesto de ia férmula general
D-3. Como se ha descrito en el proceso A, el compuesto D-3 se trata con
clorhidrato de hidroxilamina en presencia de una base tal como trietilamina en un
disolvente tal como tetrahidrofurano y metanol para obtener un compuesto de [a
férmula general D4. Esta reaccion puede facilitarse calentando la mezcla de
reaccion por irradiacidon con microondas. El compuesto D-4 se convierte en el
producto de la férmula general B-5 por reaccion con cloroformiato de fenilo en
presencia de una base tal como piridina o diisopropiletiiamina seguido de
calentamiento de la mezcla de reaccidn por irradiacidn con microondas para
permitir la ciclacion o como alternativa el aislamiento del intermedio resultante y
tratando éste con una base tal como 1,8-diazabiciclo[5.4.0]lundec-7-eno en un
disolvente tal como acetonitrilo.
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Los Ejemplos 25 - 29, 47-64 se obtuvieron de acuerdo con el proceso D.

Proceso E

RS
Y( R Y
R R8 VO Tg R10 R1
B, 2B RE 79 @ ! 0 B
v R10
\"/(’;\é—\% IO NaH, DMF 20 7 Neen
/ N+ s U OH R7 —'Q
RT R2 RY E-3 R3

1. feailzlorofurmists, pivaina

{L £

NH,OH, NEL, 2. DBU, MeCN
0 Ferilsicroteimiato
1Pr,NEL MD,
JR5
Y,
w
ﬂg FHD

m >:-<( -0

Un compuesto de la fdrmula general E-2 en la que R5, R7, R8, RS, R10, A, U, V, W,

Y y Z son como se han definido anteriormente se hace reaccionar con un bromuro

bencilico de la formula general E-1 en 'a que B, R1, R2, R3 y R4 son como se han '

definido anteriormente en presencia de una base ta! como hidruro sodico en un
disolvente tal como dimetilformamida para dar un compuesto de la férmula general
E-3. Como se ha descrito en el proceso A, el compuesto E-3 se trata con clorhidrato
de hidroxilamina en presencia de una base tal como trietilamina en un disolvente tal
como tetrahidrofuranc y metanol para obtener un compuesto de ia formula general
E-4. Esta reaccion puede facilitarse calentando la mezcla de reaccidn por
frradiacion con microondas. El compuesto E-4 se convierte en el producto de la
formula general E-5 por reaccién con cloroformiato de fenilo en presencia de una
base tal como piridina o diisopropiletilamina seguido de calentamiento de la mezcla
de reaccién por irradiacion con microondas para permitir la ciclacién o como

alternativa e! aislamiento del intermedio resuitante y tratando éste con una base tal
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como 1,8-diazabiciclo[5.4.0Jundec-7-enc en un disolvente tal como acetonitrilo.

Los Ejemples 30 - 43 se obtuvieron de acuerdo con el proceso E.

Proceso F:

Este proceso se usa para sintetizar las unidades estructurales F-3, que
corresponden a la formula general A-2 del proceso A, donde R = OH, R10=H, Ves
NyA W Y, Z R5 R6, R7, R8 y RS son como se han definido anteriormente y a la
formula general D-2 del proceso D, donde R10 = H, Ves Ny A, W, Y, Z, R5, R6,
R7, R8 y R8 son como se han definido anteriormente y a 'a formula general E-2 de!

proceso E, donde R10=H,Ves Ny A W, Y, Z RS, R6, R7, R8 y R9 son como se

H
! .
o) -0
MnO2, DCM
R U . R8 U
B\(/_\ /L{W A { {w
\N 3 AN 3
R7 z Y—R5 R7 z Y-Rs
B-5 _ F1
R9
o
R9-MgBr R8 %J 3\
F.2 =2y V‘(
——— R7 z Y--R5
F-3

han definido armtericrmente.

Un compuesto de la férmula general B-5 (derivada del proceso B) se trata con un
agente de oxidacién tal come didxido de manganeso en un disolvente apolar tal
como diclorometano para obtener un aldehido de la féormula general F-1 en la que
W, Y, U Z A R5 R7 y R8 son como se han definido. El aldehido de la férmula
general F-1 se hace reaccionar con un reactivo de Grignard de la férmula general F-
2, en la que R9 es como se ha definido para obtener un alcohol secundario de la

férmula general F-3.

Se pueden obtener otros compuestos de acuerdo cen, o por procedimientos

conocidos.
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con un reactivo de Grignard de la férmula general I-4, enla que X es Cl 0 Br y R9
es como se ha definido anteriormente (excepto H), para obtener un alcohol
secundario de ia férmula general 1-5. La unidad estructural I-5 (0 {-2 cuando RS = H)
se hace reaccionar con clorurc de metanosuifonile en presencia de una base tal
como trietilamina en un disoivente tal como diclorometano para obtener la unidad
estructural de la formula general |-6. Un compuesto de la férmula general A-1 en la
que X es -OH o -SH y R1, R2, R3 y R4 son como se han definido, se hace
reaccionar con un compuesto de la formula general 1-6 en presencia de una base tal
como carbonato de cesio o hidruro sédico en un disolvente tal como
dimetilformamida para dar un compuesto de la férmula general I-7. Si X = S en el
compuesto de la formula general I-7, el atomo de azufre puede oxidarse (X = SO o
X = 802) por métedos conocidos en ta técnica, por ejemplo con un agente de
oxidacion tal como acido meta-cloroperbenzoico en un disolvente apolar tal como
diclorometano. El compuesto de la férmula general I-7 se hace reaccionar con
hidrocloruro de hidroxilamina en presencia de una base tal como trietitamina, en un
disolvente tal como tetrahidrofurano y metanol para obtener un compuesto de la
formuia general 1-8. Un compuesto de la formula general I-8 se convierte en el
producto de fa formula general -, por reaccion con cloroformiato de fenilo en
presencia de una base tal como piridina, y tratamiento de este producto intermedio

con una base tal como 1,8-diazabiciclo[5.4.0Jundec-7-eno en un disolvente tal como

acetonitrilo. Un compuesto de la formula general 1-9 se convierte en un compuesto

de la férmula general |-11 haciéndolo reaccionar con un acido borénico o un éster
borénico de la formula general 1-10, donde M1 y M2 pueden ser
independientemente hidrégeno o alguilo (en et caso de alquilo, M1/M2 pueden
formar un sistema de anillos) y A, R7 y R8 son como se han definido anteriormente,
usando una cantidad catalitica de un metal de transicién tal como por ejemplo
paladio y un jigando tal come por ejemplo trifenilfosfina en presencia de una base

tal como por ejemplo Cs,CO;en un disolvente tal como por ejemplo DMF/agua.
Los compuestos 44 - 46 se obtuvieron de acuerdo con este proceso |.

Proceso J:
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N |
g N z \ R8 U=\ P
o K-2 H /L\Q NaOH
Fd N O—~R*
R

O " RY

K-1 K-3
R'= metilo o etilo

H RS
HN, R8 U o)
RS /Ukig—(o RE A /I% 3 LDA;
\N - z N
R z OH 7
R6
K4

R N~R5  RSCHO
K6

R9 ‘
oH R9 on
RS U \ 0 DIBAL-H
sy
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R6
K-6

N*Rs

ROMgX

H
R8 N 0 LDA; R NaBH
N
R7 " N N-ps  OMF
RS

R N —~R5
K-8
OH OH
RS U \ O DiBAL-H Rﬂ U&
BN PN
N 4 N N—
R7 z N~Rs R7 /
RG’ R6
K-8 . K

Se hace reaccionar bromapiruvato de metilo o etilo de [a férmula K-1 con una amida

o tioamida de la formula general K-2 en la que A, Z, U, R7 y R8 son como se han
definido anteriormente para dar un éster de oxazol o tiazol de la férmula general K-

5 3. El éster de la formula general K-3 se saponifica, por ejemplo con hidréxido
sodico, para producir ¢l acido carboxilico de la formula general K-4 que después se
acopla con una amina de la formula general R5RENH en la que R5 y R6 son como

se han definido anteriormente en condiciones de reaccidn conocidas por el
especialista en la técnica para producir la amida de la férmula general K-5. Como

10  alternativa, la amida de la formula general K-5 puede obtenerse directamente a

partir del éster de la formula general K-3 por tratamiento con una amina de la
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formula general RERGNH en presencia de trimetilaluminic en tolueno a la
temperatura de reflujo. El compuesto de la férmula general K-5 se hace reaccionar
con una hase fuerte tal coma diisopropilamida de litio (LDA) seguide de un aldehido
de la farmula general RIGHO en la que RS es como se ha definide anteriormente
para obtener un alcohol secundario de |a férmula general K-6. Como alternativa, el
compuesto de la formula general K-5 se hace reaccionar con una base fuerte tal
como diiéopropi!amida de litic (LDA) seguid-o de dimetifomamida (DMF) para
proporcionar el aldehido de |z férmuia general K-8 que se deriva en el aleohel
secundario de la farmula general K-8 por tratamiento con un reactivo de Grignard
de la farmula general ROMgX en {2 que X es Cl a Br y RS es coma se ha definide
anteriorments. La amida de |a 'f:itrmu[‘a general K-6 sg reduce praduciendo la amina
de la fénmulz general K-7 con un agente reductor tal como hidruro de
diissbutilaluminio (DIBAL-H).

Ef aldehida de la férmula general K-8 puade reducirse hasta el alcohol primario de

la férmula general K-2 cen un agenie reductor moderado tal como borohidruro

© sddico. Después, 2 amida de la férmula general K-9 se reduce para producir la

20

23

30

amina de la formula general K-10 con un agente reductor mds fuerte tal como
hidrura de diisobutilalumninic {IBAL-H),

Proceso L:

Este proceso se usa parz sintetizar las unidades estructurales L-3, que
corresponden a la férmula ge‘neréu B-2 del proceso B, donde B=C{R4}, R1 =0OR R
es alquilo [C;'IACAJ 0 glguileno (CO0-C2)-cicloalquile {C3-C8) donde lgs grupos alquilo
y alguilena estan sin sustituir o mane, di- o trisustituidos cen F, y donde R2, R3 y R4
son como se han definide anteriormente.

L-1 L2 S L3

El aril metil éter de la formula general -1 en la gue R2, R3 y R4 =on como $& han
definido anteriorments, se desmetila por tratamiento con trislarure de aluminio en

~ diclorcetano a a temperatura de refiuio para dar el fencl de {a fodrmula general L-2.

El fencl de la férmuta general L-2 se hace reaccionar con un electrdfilo RX donde X

241
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es un grupo saliente tal como halura a un sulfonato e un disolvente polar tai como

dimetiformamida en presencia de una base tal como carbanato patésico para

obterer un compussts de la formula general -3, Cuando s& usa

“clorodifluorcacetato de metito como electréfilo y la mezcla de reaccidn se calienta a

60-120°C en un disclvente tal como dimetiformamida o dimetilacetamida, se
obtiene el compuesto de la formula general L-3 en la que R es CHFZ,

Se pueden obtener otros compuestos de acuerdo con, o por procedimientos
congcidos.

Lista de abreviaturas:

Ac acetilo .
AIEN " | 2,2 -Azobis{2-metilpropionitrilo)

Bn bencilo

iBu ~ [iscbutilo

tBuU terc-Butilo

BuLi | n-butil-litio

Bz benzailo

Cy ticlohexilo

DBU 1.8 Diazabiciciol5.4 Ojundec-7-eno

DC lonizacion quimica directa (EM}

CCM diclorometana

DMAF N, N-dimetilamingpiridina

OMF N.N-dimetilfarmamida

DMSO dimetilsulfoxida

EE | acetato de &tile

2q equivalentes

ESI | electronebulizagion-fonizacion (MS)

FG ' Grupo labil

Hal ‘halégeno

HFLC Cromatografia liquida de alta resolucian

LC-MS cromatografia liquida acoplada con espectrometria de masas
Me metilo

MS espectrometrla de masas :
MsCI ' cloruro de metanosulfaniko '

pAXad
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NBS N-Bromosuccinimida
ﬁMN Resonancia magnética nuclear -
B para o
PdIC pé!an:iio sobre carbon
iPr ) isopropilo
nPr n-propilo -
Rf factar de retencion (TLC)
terg — |terciarie
TBAF Fluaruro de tetrabutilamonic
TFA &cida trifluoroacatico ]
TS Cromatografia de capa fina

Pueden prepararse olros compusstos de la férmula | de forma correspondiente o
por procedimientos conetidos.

A conlinuacién se describen los procedimientos experimentales para preparar los

ejemplos mencionados anteriormente,
Sintesis de las unidades estructurales de acuerdo caon el proceso B:

5-Clorometil-4-metil-2-(1-metil-ciclohexil}-oxazol

IEI u]
1. 80CI2 /J\I)Loﬁ |
kol | -

. |
“*LJJ“‘DH 2. NH3 | . H’\é——lo
O = g
e S
LiAlH4 d/l\a oy MeCl (jt)\ﬁ .
. T

Amida del Acido 1-metil-ciclohexanocarboxilics

23
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0 1. 80012 0

2. NH3 |
OH —_—= NH

Se calentaron 250 g de acido 1-metil-ciclohexanocarboxilico a reflujo en 200 ml de
cloruro de tionilo durante tres horas. La mezcla de reaccion enfriada se evaporé al
vacio. Ei residuc se disolvia en 200 ml de tetrahidrofurane y se afadié gota a gota a
300 m! de una solucidn al 33% de amoniaco enfriada con hielo. Después de que se
vompletara la adicién, la mezcla se evaporo al vacio v el .residuo se disolvit en 200
ml de agua y se exirajo cince veces con porciones de 200 ml de acetato de etilo.
Las capas argdnicas combinadas se secaron sobre MgS04 y el disoivente se retird
a presion reducida para proporcionar 250 g de amida de! Acido 1-metil-
ciclohexanocarboxilico en forma de un aceite.

CEBHIEND (141,21), MS (ESH: 142,2 {(M+H+),

Ester etilico del acido 4-metil-2-{1 -metil-ciclohexil)-oxazol-5-carboxilico

G /u\’)\g—"‘\ . r\f \ O

NH, ¢

Se suspendieron 25,0 g de amida del acido 1-metil-ciclohexanocarboxilico en 40 mil
de etanol v la mezcla s2 calentd a 50°C. A esta temperatura se afadiercn 29,0 ml
de 2-cloroacetoacetato de efile y la mezcla de reaccién calentd a la temperatura de
refiujo durante una noche. La mezcla de reaccidn enfriada se evapord a presian
reducida y el residuo resultante se purificd por cromatografia con el eluyente éter de-
petrolec;acefato de etilc = 4:1 para obtener 21,0 g de éster etilico del 4cide 4-metil-
2-(1-metil-ciclohexil}-oxazol-5-carboxilico en forma de un aceite que solidificd
después de un periodo de reposo. '
C14H21NQ3 (251,33), MS (ESI): 2522 (M+H+).

[4-Metil-2-{1-metil-ciclohexil)-oxazal-5-il]-metanc|

214
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Se disclvieron 0,30 g de hidruro de litie y aluminia en 10 ml de tetrahidrofuranc
seco. Se afiadieron 2,0 g de éster etilico del acido 4-metil-2-{1-metil-cisiohexil)-
oxarol-5-carboxilico, disueltos en 20 ml de tetrahidrofuranc. La mezela de reacaidn
se agitd a temperatura ambiente durante un pericde de una hora v después.a la
mezsla enfriada con hielo se e afadieron 50 ml de acetato de etilo v 50 m| de una

solucian saturada de clorurg amonico. La mezcla de reaccion se extrajo cinco veces

con porciones de 60 ml de acetate de etilo. Las capas organicas combinadas se
secaron sobre MgSC4 v el disolvente se retird a presidn reducida para proporcionar
1,54 g de [4-metil-2-(1-metil-ciclohexil)-oxazol-5-il]-metanal en forma de un aceite.
C12H19NO2 (209,29), MS {ESI): 210.2 {M+H+). '

~ 5-Clorometil-4-metil-2-{ 1-meatil-ciciohexil}-oxazol

S

8e disclvieron 1,54 g de [4—matii—2—(1-metil-cit:lﬂhexil}-nxazol—ﬁ-il]-metanul an 10 m|
de dicloromeianc y se afiadieron 1,53 ml do trietiiamina y 068 mi clorure de
metanosulfonilo. La mezcla de reaccion se agitd a temperatura ambiente durante la
noche, Despues, se afiadieron 40 ml de diclorometano y la mezcla de reaccion se
lavd con 50 m! de agua ¥ 50 ml de saimuera. La capa organica se secd sabre
MgS0O4 y el disolvente se separd a prasion reducida. Esto proparcicnd 1,68 g de 5-
cforometil-4-metil-2-(1-metil-ciclohexil)-oxazel en forma de un aceite.

C1ZHABCINO (227,74), MS (ESI): 228,2 (M+H"), Rf (n-heptanc:acetato de etilo =
1:1) = 0,73.

5-Clorometil-2-ciclohexil-d-metil-oxazol

Aty
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De acuerdo con el método descrito para 5-¢lorometil-4-metil-2-(1-metil-ciclohexil}-
oxazol, se obtuvo  S-clorometil-2-ciclohexil-4-metil-oxazel a  partir  de
ciclohexanocarboxamida disponible en el mercado y 2-cloroacetoacatata de etilo.
C11H16CIND (2’1'3,?1}, MS (ESI 2141 (M+HY, Rf (n-heptano:acetate de etilo =
1:1) = 0,64,

5-Clorometil-4-metil-2-(cis/trans-1,4-trifluarometil-cicishexil-oxazal

iR
0 Cl
F

FF

De acuerdo con el método descrito para 5-clorometil-4-metil-2-(1-metil-ciclohexil)-
oxazol, se obluvo una mezcla de cis y trans 5-clorometil-4-metil-2-{4-trifluoromstil-
ciclohexil)-oxazol a partir de dcido cisftrans—4-(triflusrometil) ciclohexancacarboxilico
disponible en el mercado y 2-clorcacetoacetato de efilo. |
C12HASCIFING (2841,71), MS {ESI) 2821 (MHH"), Rf {n-heptano:acetato de etilo =
1:1)= 0,64

5-Cioromeatil-2~trans-1,4-metoxi-ciciohexil}-4-metil-oxazol

NN
C g
‘\‘\D\""

De acuerdo con e método descriio para 5-clorometil-4-metil-2-(1-metil-ciclohexzil}-
oxazal, se obtuvo S-Ciuromeﬁl-.’l—{tra_r‘tsﬁ!,A—matoxi-ciciohexil}-4-meti1-Dxazol a2 partir

de acide 4-metoxiciclohexanocarboxilico disponible en e mercade y 2-



10

15

20

102

cloroacetoacetato de etilo.
C12H18CIND2 {243,74), M8 (ESI): 2441 (M+H"), Rf {n-heptanc:acetato de etilo =
1:1)=0,31.

S-Clarometii-2-ciclobexi-d-meti -tiazg|

5 (A
Oj\ NH F256 O)\NH /U\gﬁ\ N“ "gg{ﬂ'
2 z _— 5 0
i i
LiAlH4 O/LS/—‘_‘—\Q—H , ESC;I O/L 8y

Amida del acido ciclchexanocarboticico

O S
- e

Se disolvieron 25,0 g de ciclohexanocarboxamida eri 200 mi de tolueno. Se

- anadieron 8,74 g de pentasuifuro de fasfore, seguido de la adicidn de 33,0 g de

bicarkonato stdico. La mezcla de reaccién se calentd a 115%C y se agitd durante
una noche. La mezcla de reaccién se filtrd sobre una capa de celite y se lavd con
diciorometana, El filtrado se evapord a presion reducida. El residuo se disclvié en

250 ml de diclorometano vy 1a capa grganica s lavd tres veces con 100 ml de agua

y dos veces con 100 ml de salmuera. La capa acuosa se extrajo cinco veces con -

100 ml de diclorometano. Las capas organicas combinadas se secaron saobre
MgS0O4 y &l disclvente se retird a presion reducida. El residuo resultante se purificéd
por cromataografia can el givyente diclorometano:acetato de etilo = 1.1 para obtener
7,92 g de amida del acido ciclohexanocarbotioico en forma de un sélido amarille.
CTHI13NS {143 258), M3 (ESI). 144 2 (M+iH+).

S-Clorametil-2-ciclohexii-d-meti -tiazol
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De acuerdo con el método descrito para 5-clorometil-4-metil-2-{1-metil-ciclohexil)-
oxazol, se obtuvo 5-clorametil-2-ciclohexil-4-metil-tiazol a partir de amida del acido
ciclohexanogarhotioico y 2-cleroacetoacetato da etilo,

C11H18CINS (228,77), MS {ESI}: 2301 (M+H"}, Rf (n-heptanc:acetato de efilo =
1:1)=074. '

Ester terc-butilico del 4cido  4-{5-clorometil-4-metil-tiazoil-2-il)-piperidina-1-

"(
N
Fs)jc;

carhozxilico

D,YN
>
Ce acuerdo con el metodo descrito 'para»5-cioromeﬁl-4-meti1—2-(1-me!i\-cic!ohexjr}-
oxazol, se obtuvo ester terc-butilico del dcido 4-(5-clorometil-d4-meati-tiazol-2-il)-
piperidina-1-carboxilica a panrtir de éster terc-butilico del &cido 4-tincarbamoil-

piperidina-1-carboxilico disponible en el mercado y 2-cloroacetpacstato de etilo.
C15H23CINZO2S (330,88}, MS (ESI): 331,71 (M+H™),

Amida del acido 1-fenil-piperidina-4-carboxilico
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] HH,
0
NO, l 60°C [} I X or
o RS NH, N
N

ND, 0;1. N,,o
U

" RH, NH,
© o)\O o M2/Pd o
A N N
9 \®

Hidroclorure de 4-carbamcil-1-(2,4-dinitro-fenil)-piridinio

c NH,
N
O;- ﬁ 60°c (4] 1 = CI-
= .
* ’O/\NH: - L
o
NG, oL . N.—,O
i g
(o] Q

Una mezcla de 113,4 g 1-cloro-2,4-dinitrobenceno y 57,0 g isonicotinamida se agito
a 105°C durante una hora y treinta minutos. La mezcia de reaccion enfriada se
diluyé mediante fa adicion de 300 ml de metanol. La suspensién se calentd y se
filtrd. El residuo insoluble se lavé con metanol, se recogid y se secd al vacio para
obtener 994 g de 4-carbamoil-1-(2 4-dinitro-fenil)-piridinio en forma de la sal
hidrocloruro en forma de un solido blanco.

C12HSN4Q5 Cl (324,68).

Hidrocloruro de 4-carbamoil-1-fenil-piridinio

NH,

ey 2
R
1 [} ©° =
N = ‘ P [
OlnmNac MeOH \©
l {.
(o] o]

Una suspension de 30,0 g de hidrocloruro de 4-carbamgil-1-(2,4-dinitro-fenil)-
piridinio y 22,4 g de anilina en 600 m| de metanol se agitdé a temperatura ambiente
durante cuatro dias. La suspensién se calentd a 55°C y se agitd a esta temperatura
durante una hora. La solucién resultante se enfri¢ y el disolvente se retird al vacio.
E! residuo resultante se suspendid en 300 ml d.e propan-2-ona y se agitd a
temperatura ambiente. El residuo insoluble se filtrd y se secd al vacio para obtener
27,3 g de hidrocloruro de 4-carbamoil-1-fenil-piridinio.

C12H11N20. CI (234,69), MS (ESI): 189,1 (M+H").

219
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Amida del 4cido 1-fenil-piperidina-4-carboxilica

Se afiadieron 2,0 g de paladic sobre carbono (al 10%) a una solucidn de 22,7 g de
hidroclerure de 4-carbamoil- 1-fenil-piridinic en 500 ml de etanol EtOH. La mezcla de
reaccion se agitd a temperatura ambiente en una atmbsfera de hidrégenc a 3 bar
durante una hora. El catalizador se retird por filtracion a través de una capa de
celite y se layd con etanol. El filtrado se evapord al vacic. El residuo resultante se
purificd por cromatografia ultrarrapida sobre gel de silice con el aluyente acetato de
gtilo:metanal = 9:1 => 4.1 para ¢btener B 9 g de amida del Acido 1-fenil-piperidina-4-
carpoxllico en forma de un solido.

C12H16N20 (204.27), M3 (ES[): 205,0 (M+H™).

4-(5-Clarametil-4-metil-tiazal-2-il)-1-fenil-piperidina
7 N NN
N

Cl

De zcuerdo con el método descrito para 5-clorometil-4-metil-2-(1-meatil-ciclohexil)-
oxazol, se obiuvo 4-{5—cl0rumetil—cl—metil—tiazol-Z—i!)—1-fenil-piperidina a partir de
amida del dcido 1-fenil-piperidina-4-carboxilico y 2-cloroacetoacstato de etilo.
C18H19CINZS (306,86), MS (ESl: 307,0 (M+H+),

5-Clorometil-2-(4 4-diflucro-ciclehexil)-4-metoximetil-tiazoi
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Ester metilico del Acido 2-¢loro-4-metoxi-3-oxo-buiirico

o O SO2CI2 ‘|3 Q-
0

Cl

Se disolviercn 46,0 g de 4-metoxiacetoacetato de metilo en 500 mi de

22!

diclorometano. Se afiadieron en una porcién 28,1 ml de cloruro de sulfurilo. La

mezcla de reaccion se agito toda la noche a temperatura ambiente. El disolvente se

retird a presion reducida v el residus resultante se disolvié en 300 mi de acetato de-

etilo ¥ se lave con 100 ml de agua y 100 ml de salmuera. La capa organica se seco
sobre Mg304 v el disolvén’fé 5e separd a presion reducida. El residuo resultante se
purificd por cromatografia sobre gel de silice con el eluyente n-heptana’acetato de
et = 5:‘1 =»> 2:1 para obtener 45,0 g de &ster metilico del dcida 2-claro-d-metoxi-3-
¢xo-butirico en forma de un aceite amarillc - -

CEBHYCIO4 (180,59), MS (ESI): 181,2 (M+H+), Rf (n-hepiano.acetato de etilo = 2:1}
= 0,31 ’

Armida del acido 4 4-difluorg-siclohexanocarbaotioico
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“NH,

=

De acuerdo con el método descrito para amida del &cido 1-metil-
ciclohexanacarboxilico y amida del acido ciclahexanocarboticico, se abtuye amida
del acido 4 4-difivero-ciclohexanocarboticico a partir de acide 4 4-diflucro-
titlohexanocarboxilico disponible en el mercado.

CT7H11F2NS (179,23), MS (ESI). 180,1 (M+H").

Ester metiiico del acido 2-{4|4—diﬂuum-ciclﬂhexii}-d»-metdximeiﬂ-tiazol—&carbt:rxilico
| /

| | !
5 o0 o - N”(O
e A -
2+ - 8 5 o
P | Cl F /
F C d

Sa disolvieren 7,0 g de amida dei 4cido 4,4-diflucro-ciclohexanucarbotioico y 8,46 g

de Sster metilico del acido 2-clora4-metoxi-3-oxg-butirico en 70 ml de etanol v 'a

mezcla se calentd a la temperatura de reflujo durante una noche. La mezcla de

reaccion enfriada se evapord a presion reducida y el residuo resultante se purificd
por cromatogréfia sobre silice con &l eluyente n-heptano.acetato de etila = 4:1 =»
2.1 para oftener 4.0 g de éster metilica del acido 2;{4,4-dfﬂucrro—ciclohexil)l-‘q-
metoximetil-tiazol-S-carboxilico en forma de un aceite. _
C13H1YFZNO35 (305,35), MS (ESIl) 3082 (M+H+), "), Rf (n-heptano:acetalo de
etilo = 4:1) = 0.14. |

5-Clorometil-2-{4 4-diflugro-ciclohexil-4-metoximetii-tiazol
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De acuerdn con o método descrito para S-clorometd-d-metil-2-(1-metilciclohexil}-

oxazol, se obtuvo 5-clorometil-2-{4,4-difluoro-ciclohexily-<4-metoximetil-tiazal a partir

de éster wmetilice del acido 2-{4,4-diffuora-ciclohexil)4-metoximetil-trazol-5-
8  carboxilico.

C1ZH16CIFZNGS (295,78}, MS (ES1): 298,2 (M+H+), Rf (n-heptanc.acetate de etilo

=1:1) = 0,60.

5-Clorometil-2-{2-giclohexil-etil)-4-metoximetiHiazol

10 :
De acuerdo con el metodo descrite para S-clorometil-4-metil-2-{ 1-metil-ciclohexil)-

oxazol y S-clorometil-2-{4 4-difluoro-giclohexil)-4-metoximetil-tiazol, se obtuvo 5-
clorametil-2-(2-ciclohexil-etil)-4-metoximetil-tiazol a partir de éster metiiico del cido
2-¢loro-4-metoxi-3-oxo-butirico y acide 3—cicluhexil;prcpiénico.

15 G14H22CINOGS (287,85), MS (ESI); 288,0 (M+H+).

5—Ciofdmeiil-2—cic\ oheptit-4-metoximetil-tiazol

/
0

N

S cl

De acuerdo con el mélodo descrite para S-clorometil-4-metit-2-{1-metii-ciclohexi)-
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oxazol y S-clorometil-2-(4 4-difluoro-ciclohexi-4-metoximetil-tiazel, se obfuve 5-
clorometi-2-cicloheptil-4-metoximetil-tiazel a partir de éster metilico del dcido 2-
cloro-4-metoxi-3-axo-butirico y acido cicloheptanocarbaxilico,
C13H20CINOS {273,83), MS (E8I): 274 0 (M+H+), RY {(n-heptano:acetato de etilo =
1:1) =0,71.

- B-Clorometil-2-[trans-1,4-{4-cloro-feni}-ciclohexil-4-metoximetil-tiazol

| /—Of
e

S cl

1
9

De acuerdo con el método descrite para S-clorometi-4-metil-2-(1-matil-ciclohaxil)-

Cl

oxazol y 5—:Iarometil-z-{d-,#diﬂuo.ru-ci_clohexil}-4-met0ximetil—tiazal. se obtuvo 5-

dlorometil-2-[trans-1,4-(4-cloro-feniN-ciclohexill-4-metoximetil-tiazol a partir de éster

metilico del acide 2-cloro-4-metoxi-3-oxo-butivico y  acido  4-(4-cloro-fenil)-

ciclohexanacarboxilico,

C18H21CIZNOS (370,34), MS (ES[): 370,0 (M+H+), Rf (n-heptaro:acetato de etilo =
1:1) =088,

5-Clorometil-2-ciclopenti-4-metaximetil-axazal

/
o!

De acuerdo con el metodo descrito para 5-clorametil-4-metil-2-(1-metil-ciclohexil)-
oxazol y S-clorometil-2-(4,4-diflucro-ciclohexil-4-metoximeti-tiazol, s& obluvo 5-
clorometil-2-ciclopentil-d-metoximetil-oxazol a partir de éster metilice del acido 2-

cloro-4-metoxi-3-oxo-butirico v acido ciclopentanocarbaxilico.

 CATHABCINGZ (226,71), MS (ESI): 230,71 (MHHH).
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Ester metifico del &cido  4-metoximetil-2-(6-trifluorometil-piridin-3-i-tiazol-5-

carboxilico

Se disolvieran 10,5 g de G4riflucrometil-tionicotinamida {obtenida a partir de 4cido
B-trifluorametil-nicotinico de acuerdo con el método descrito para 5-clarometil-4-
metil-2-(1-metil-ciclohexil)-oxazol ¥ 5-clorometil-2-{4,4-diflucro-ciclohexil)4-
metoximetil-tiazol} y 10,0 g de ester matilico del Acido 2-clore-4-metoxi-3-oxo-

durante una noche. La mezela de reaccidn gnfriada s evapord g presion reducida y
el residuc resultante se purificd por RP-HPLC para obtener 1.8 g de éster metilico
del acide 4-metoximetil-2-(S-trifluorometil-piridin-3-iN-tiazol-5-carbaxilico.
C13H11F3NZO3S (332,30), MS (ESI): 333,0 (M+H+), |

. B-{8-Clorometil-4-metaximetil-tiazal-2-ily-2-trifluoromedil-piridina

De acuerdo con el métode descrite para 5-clorometil-4-metil-2-(1-metil-ciclohexil}-
oxazol y 5~clorometiI—E—H.4-diﬂuoru—ciclnhexil)—4~metoximetil-tiazol, se obluvo 5-(5-
clorometil-4-metoximetil-tiazol-2-1)-2-trifluorometil-piridina a partir de éster metllico
del Acido 4-metoximetil-2-{B-trifluorometil-piridin-3-il}-tiazol-5-carbexilico.
C12H10CIFANZOS (322,74, MS (ESI). 322.9 (M+H+).

225

- butirice en 100 ml de etanol y la mezcla se calentd a la temperatura de reflujo
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[4-Metil-2-(B-triflucrometil-piridin-3-il}-tiazol-5-il]-metanal

De acuerdo con &l mélode descrito para [4-metil-2-(1-metil-ciclohexii}-oxazol-5-il]-

metanol, se obtuve [4-metil-2-(6-trifiuarometil-piridin-3-il}-tiazol-5-il)-metancl a pariir
5 de &4riflucrometil-tionicotinamida {obienida a partir de 5-(triflucrometinicotinamida

de acuerdo con el métado descrito para y amida del acide ciclohexanocarbotioica) y

2-cloroacetoacetato de etilo.

C11HOF3N20S (274,273, MS (ESI) 275,1 (M+H").

10

|4-{3uBenciEcxi-propiI}-E—{B-triﬂuorometil-piridin-3-i|}'-tiazo|—5—i|}-m etanol
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15  Ester etilico del acido 8-bencifoxi-3-oxo-hexanoico

(30 A, e opyeyy

N N L\ U\\ é

A una suspension agitada de 2 44 g de hidruro stédico {(al 55% an aceite) en 30 ml
de tetrshidrofurano se le afiadieron 7,0 mi acetoacetato de etilo disueltp en 25 m! de
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tetrahigrofuranc a —40°C. La mezcla resultante se agitd a —20°C durante treinta
mirtos. La mezcla de reaccign se hizo transparente. ‘Después, se anadieran 220
ml de n-butilitio {2.5 M en n-heptano) v la mezola de reaccidn se agitd a 0°C
durante quinge minutos. Después, se afadieron 7,3 ml de bencil 2-bromoetiléter,
disuelic en 25 ml de tetrahidrofurano. La mezcla de reaccion se agitd a 0°C durante
des horas y después a temperatura ambiante durante una noche.

Se afadieron 200 ml de una solucién satiurada de NH4CI y la mezcla se exdrajo tres
veces con porciones de 150 ml de acetato de etilo. Las capas orga'.nicas
combinadas se lavaron ¢con agua, g2 secaron sobhre Mg504 vy despuss el disolvente
se evapord al vacio para obtener 13,8 g de éster efilico del 4cido 6-benciloxi-2-oxo-
hexanoico bruto en forma de un aceite amarillo. Este material se usd en la siguiente
atapa sin purificacion.

- C18H2004 (264 32}, Rf {n-heptano acetato de efilo = 4:1) =0 23.

Ester etilico del acido E-benciloxi-2-cloro-3-oxo-hexanoico
Cl

© T D-/@ . s02012 Py O—f‘m,l %
. O 2 Q. =
i )
A una sclucidn agitada de 13,9 g de éster etilice del Acido 6-benciloxi-3-oxo-
hexanoico bruto en 50 mi de diclorometano se le afadiercn gota a gota 4,3 ml de
clorura ds sulfuriio. La mezela de resceidn se agité a 0°C y despuds a temperatura
ambiente durante treinta minutos. La mrez-::la de reacrién se vertid en hielo y se
extrajo tres veces con porciones de 150 mi de dicloromeatanc. Las capas organicas
combinadas se [avaron ¢on agua, s& Secaron sobre MgSOd y dESpués_eI disolvente
se evapore al vacio para cbiener 149 g de é&ster etilico del acido G—behcilnxi—z—
clore-3-oxo-hexanaico brute en forma de un aceite amarnillo.
C15H18CIO4 (298,77}, Rf (n-heptano:acetato de etflo = 5:1) = 0,16.

[4-{3-Benciloxi-propil}-2-{G-trifluorametil-piridin-3-il}-tiazol-5-ill- metanal

272X
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De acyerdo can el método descrito para [4-metil-2-(1-metid-ciclohexil)-oxazol-5-il)-
metanol, se obtuvo [4-[3-bencioxi-propii-2-{B-triftucrormetil-piridin-3-il}-tiazol-5-il]-
metanol a partir de &-triflucrometil-tionicatinamida {obtenida a panir de &
itriflucrometilinicotinamida de acuerdo con el método descrite para amida del acido
ticlohexanacarboticice) y &ster eti{ico del acido B8-benciloxi-2-clero-3-oxo-hexanoico.
C20H19F3N2025 (408,45), MS (ESI): 409,2 (M+H™,

5-Clorometil-2-(2-siclohexil-viniT-4-metoximetil-tiazol
/!

O .
N

TN

= S cl

De acuerdo con &l meétodo descrito para S-clorometil-4-metil-2-(1-metil-ciclohexil)-
oxazol y 5-clorometil-2-{4,4-diflucro-ciclohexil}-4-metoximeti-tiazol, se obtuvo 5
clorometil-2-{2-ciclohexit-vinil}-4-metoximetil-ttazgl a partir de &ster metilice del
acido 2-cloro-4-metoxi-3-axo-butirico y acido 3-ciclohexil-acrilico.

GCH4H20CINGS (285,84}, MS (ESI). 2861 {M+H+),

[4-Metil-2-(trans-1,4-trifluaremetil-ciclahex|)-tiazol-5-ilj-metanal
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Amida del cido trans-1, 4-triflucrometil-ciclohexanacarbexilico
O e

NH, KOtBu i NH,

-
1
F '

Se disolvieron 14,0 g de amida del acido 4-friflucrometil-ciclohexanocarbox|lico

F

{mezcla de cis y trens, obtenida a pardir de acido 4-
{triflucrometil}ciclohexilcarboxilica dispﬂnible en el mercado de acuerdo con el
métoda descrito para amida del acide 1-metil-ciclohexanccarboxilico} en 140 mi de
metanal y ia mezcla se separd en 10 porciones. A cada porcion se le afadisron 2.4
g de terc-butéxido potdsico y cada mezcla se calentd por irradiaciﬁn elal)
microondas a 20°C durante trefnta minutos. Después, las porciones se cnmbinamn',
gl disolvente se evapord al vacio y &l residua se disolvio en 100 ml de acetata de
etito ¥ 100 mi de agua. La fase acuosa se exirajo tres veces con porcionas de 100
tml de acetato de etilo. Las capas organicas combinadas se secaron sobre MgS04,
El disclvente se retiré al vacio para obtener 12,68 g de amida del acido trans-1,4-
trflucrometil-ciclohexanocarboxilico en forma de un sélido,

=CEH12F3NG (195,19), MS (ESN: 198,2 {M+H+),

[4-Metil-2-(frans-1,4-trifluorarnetil-ciclohexil}-tiazol-5-i1]-metanal
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De acuerdo con &l métedo descrito para [4-metil-2-(1-metil-ciclohexil}-oxazol-5-)-
metanol, se obtuvo [4-metil-2-(trans-1 4-trifluorometil-cicichexil}-tiazot-5-il}-metang| a
partir de amida el 4cido trans-1,4-trifluorometil-ciclchexanocarhotigico {obtenida a
partir de amida del acido trans-14-triflucromeatil-ciclohexanecarboxilico de acuerdo
cen el méiodo descrito para amida del acide cicioh‘éxanocarbotioico) y 2-
cloroacetoacetato de etilo.

C12H16F3NOS {279,33), MS (ESI): 280,1 (M+H"),

[4-Metil-2-(4-trifluorometil-ciclohexil)-oxazol-5-il)-metanol

o
0

OH

P e
=
F

De acuerdo con el metodo descrito para {4-mefil-2-(1-meti-ciclohexil)-oxazol-5-il}-
metanol, 5& obtuvo [4-meti-2-(4-triflucrometil-ciclohexil)-oxazol-5-H]-metanc] a partir
de amida de!l acido frans-14-trflucrometi-ciclohexanocarboxilica ¢ 2-
clorgacetoacetato de etilo.

C12H1BF3NQ2 (263,26), MS (ESI): 264,2 (M+H").

Sinfesis de las unidades estructurales de acuerdo ¢on el proceso G

5-Cloromelil-2-ciclohexil-4-eteximetil-oxazol
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Ester etilico del dcido 2-(1-bramo-ciclohexil}-4-bromometi-oxazol-5-carboxilica
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5 A una mezcla a la temperatura de refluje de 5,0 g de éster etilico del acide 2-
ciclohexil-4-meti-oxazol-5-carboxilica (ckenide a partir de ciclohexanocarboxamida
disponible en el mercade y 2-clorcacetoacetate de etilo de acuerds con el métada
descrito para S-clorometil-4-metil-2-(1-metil-ciclohexil)-oxazol) en 150 ml de
tetraclore-metane se |le anadieron en porciones una mezcla de 9,38 g de N-

10  bromosuccinimida y 2,77 g de 2,2'-Azobis{2-metilpmpion'itri]'u}. La mezcla de
reaccion &2 calentd a la temperatura de reflujo durante tres horas. La mezcla de
reaccidn enfriada se filtro sobre una capa de celite, el filtrado se evapord al vacio y
of residuo resultante se purifict por cromategrafia sobre gel de silice con ef eluyente
n-heptann:acetato de etilo = 201 == 5:1 para proporcionar 5,0 g de éster stilico del
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acido  2-{1-bromo-ciclohexil}-4-bromometil-cxazol-5-carboxilico en forma de un
aceite.
C13H17Br2NO3 (385,090, MS (ES: 3840, 3980, 397,89 (M+H+), Rf (n-
heptano:acetato de stilo = 2:1) = 0,50

Br \C?

h

0
]"1 W g Etamel, NaH N’\é‘«\i B HZ/Pd N"\Z <'.TJ/
] o) ! o Y ’ : JL DWD

Ester etilico del acido 2-ciclohexil-4-etoximetil-oxazol-5-carboxilico

Br

Se disolvieron 1,25 g de éster etilico del acido 2-(1-bromo-ciclohexil)-4-bramometil-
oxazol-5-carboxilico en 15 ml de etanol. Se afadieron 176 mg de hidruro sédico v la
mazcla de reaccidn se agith a 65%C durante una hoara. La mezcla de reaccidn
enfriada se neutralizo mediante 1a adicion de Acido acético (pH ~ 8). Se afadieron
50 mg de paladic sobre carbono (al 10%) ¥ la mezcla de reaccion se agité en una
atmdsfera de hidrégeno durante una hora. El catalizador se retir por filtraciéon a
través de una capa de celite, el filtrade se evapord al vacio y el material bruio
resultants se purificd por HPLC de fase inversa para obtener 370 mg de éster etilico
del acide 2-ciclohexil-4-etoximeti-oxazol-5-carboxilico en forma de un aceite.
C15H23N04 (281,35), MS (ESI): 282,2 {(M+H+).

5-Clorametil-2-ciclohexil-4-etoximetil-oxazol

De acuerdo con el método descrito para S-clorometil-4-matil-2-(1-metil-ciclohexil)-
oxazol, se obtuvo 5-clorometil-2-ciclobexil-d-etoximetil-oxazol a partir de éster etilico
del acido 2-ciclohexil-4-etoximatil-oxazol-5-carhoxilico. S13H20CING2 (257.76), MS

(ESH: 258,2 (M+H4).
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5-Clarometil-2-ciclohexil-4-metoximetil-oxazol

Br r.i/‘\g_«f:' NaDMe VeOH HZ/Pd &(
O/ O @./L O/J‘\
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Ester metilico del acide 2-ciclohax-1-enil-4-metoximetil-oxazol-5-carboxilico

B /

' a
Br —_ O ' Y,
N R NaOMe, MeOH N o

, R\
-0 o

Se disolvieron 14,7 g de éster etllico del acido 2-{1-bromo-ciclohexil}-<4-bromometil-
pxazol-5-carbaxilico en 150 ml de metanol. Se afadieron 6.03 g de metilato sadico
18 v la mezdla de reaccion se agitd a 65°C durante una hora, La mezcla de reaccion
enfriada se acidificé mediante |z adicién de acide acético (pH ~6) . El disclvents se
separd a vacio. El residuc se disolvié en 250 m| de acetato de etile v se lavd con 80
ml de agua y salmuera, se secd sobre MgS0O4 vy después el disolvente s2 retird af
vacio. El residuc se purificd por HPLC de fase inversa para obtener 5,20 g de éster
15  metilico del acide 2-ciclohex-1-enil-4-metoximetil-oxazei-5-carboxilico en forma de
un aceite.
C13H17NO4 (251,28}, MS (ESI): 2522 (M+H+), Rf (n-heptanc acetato de etilo
4:1) = 0,14
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Ester metilico del dcido 2-ciclohexil-4-metoximetil-oxazol-5-carboxilico

c-f 0/
\ H2/Pd \o

g = i
s e

Se disolvieron 530 g de éster metilico del acido 2-ciclohex-1-enil-4-metoximetil-
oxazal-5-carboxilice en 40 ml de metanol. Se afadieron 500 mg de paladic sobre
carbiono (al 10%) y la mezcla de reaccidn s agité en una atmésfera de hidragena
durante una noche. El catalizador se retird por fillracion a través de una capa de
celite y el fitrado se evapord al vacio para obtener 4,70 g de éster metilico del acido
2-ciclohexil-4-metoximetil-oxazol-5-carboxilico en forma de un aceite.

C13H19NO4 (253,30}, MS (ESI): 254,3 (M+H+),

E-Clarometil-2-ciclohexil-4-metoximetil-axazol

/
o

h::\ C!

De acuerdo con el método descrito para S-clorometil-4-metil-2-{1-metil-ciclohexil}-

oxazal, se obtuvo 5-clorometil-2—iclohexil-4-metoximetil-oxazol a partir do &ster

metilica del acide 2-ciclohexil-4-metoximetil-oxazel-5-carboxilico,
C1ZH18CING2Z (243,74), M3 (ESI): 245 2 {M+H+), Rf (n-heptano:acetato de etilo =

1:1) = 0,69.

5-Clorametil-2-cicleheplil-d-metoximetil-oxazol

2,35(’



10

15

20

120

De acuerds con el méfedo descrito para S-clorometil-2-ciclohexil-4-metoximetil-
oxazeol, se obtuvo S-clorometil-2-ciclohepti-4-metoximetil-oxazol a partir de éster

etflico del acido 2-cicioheptil-4-metil-oxazol-5-carboxilico {obtenido a partir de acido

cicloheptanocarboxiiico disponible en el mercado y 2-claroacetoacetate de stilo de.

acuerdo con el meétodo descrito para 5-cloremetil-4-metil-2-(1-melil-ciclohexil)-
oxazol).
G13H2QCINGQ?2 {257,76), MS (ESI): 258.2 (M+H+).

Cisftrans-5-Clorometil-4-metoximetil-2-(4-trifluorometil-ciclohexil)-oxazol
/
O
Y
Cl
“1’\@4
Q

E
F .

De acuerdo con gl método descritc para S-clorometil-2-ciclohexi!-4-rmetoximetil-
oxazol, se obtuve una mezcla de cis y trans S-clorometi-4-metoximetil-2-(4-
trifluorometil-ciclohexiN-oxazol a pardir de éstar efilico del acido cis/trans-d-metil-2-
(4-trifluoremetd-ciclahexil)-oxazok-5-carboxilico  (obtenide a partir de Acido 4
trifluoremeti-ciclohexanocarboxitico disponible en el mercado vy 2-cloroacetoacetato
de etilo de acuerde con el métedo descrito para S-clorometil-4-metil-2-{1-matil-
ciclohexil)-cxazal).

CA3H17CIF3NGZ (311,73}, MS (ESI) 312,11 (M+H+),

4-(5-Clorometil-2-ciclohexil-oxazol-4-ilmetil}-morolina
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Ester atifico del acido 2-ciclohex-1-enil-4~morfolin-4-iimetil-axazol-5-carbax(lico
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Se dizolvieran 1,25 g de éster etilice del acido 2-{1-bromo-giclohexil)-4-bramometil-

/2\_«

oxazal-5-carboxilico en 15 ml de tetrahidrofurano. Se afadieron 1,38 ml de
mor‘fr::lina ¥ 0,5 ml de DEU y la mezcla de reaccion s& agito a 65°C durante tres
horas. El disolvente se retitd al vacio y el material bruto resultante se purificd por

10 HPLC de fase inversa. El liofdizado se disolvic en acetato de efile y se lavd con
NaHCO3 saturado y una solucién 2 N de NaOH y la capa organica se seco sabre
MgS04, El discivente se retire al vacio para chtener 580 mg de éster etilico del
acido  2-ciclohex-1-enil-4-matiolin-4-iimetil-oxazol-5-carbaxilico en forma de un
acelte,

15 C17H24N204 (320,30}, MS (ESI): 321,2 (M+H+).

Ester etilica del acido 2-ciclohaxil-4-marfolin-4-ilmetil-oxazol-5-carboxilico
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Je disgivieron 580 mg de éster atilico del Acido 2-ciclohex-t-enil-d-morfolin-4-
itmeti-oxazol-5-carboxilico en 16 mi de metanol. Se afiadferon 50 mg de paladio
sobre carbono {al 10%} y fa mezcla de reaccidn se agitd en una atmosfera de
hidrégeno durante una hora. El catalizador se retird por filtracién a traves de una
capa de celite y el filtrado se evapors al vacio para obtener 570 mg de éster etilico
del acido 2-ticlohexil-4-morfolin-d-ilmetil-oxazol-5-carbaxilico en forma de un aceite.
C17H26N204 {322,41). MS (ESI): 322,3 (M+H+).

A-(5-Clorometil-2-ciclohexil-oxazol-4-lmetih-morfolina
)
N

De acuerdo con el método descrifo para 5-clorometil-4-metil-2-(1-metil-ciclohexl}-
oxazol, se obtlvo 4-(5-clorometil-2-ciclohexi-oxazol-4-iimetd}-morfolina a partir de

éster etilico def acida 2-ciclohexil-4-morfolin-d-iimetil-oxazol-5-carboxilico.
C15H23CINZO2 (298,82}, MS (ESiy 2092 (A+H+).

{5-Clorometii-2-ciclohexi-oxazol-4-ilmeti))-dietil-amina

L

2371
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De acuerde con ¢ método descritc para 4-{5-clorometil-2-ciclohexil-oxazol4-
imetil)-morfoling y 5-clorometil-4-metil-2-(1-metil-ciclohexil}-oxazol, se obtuvo (5-
clorometil-2-ciclohexil-oxazol-4-iimeatil}-dietil-amina a partir de éster etilico del acido
2-(1-bromo-ciclohexil}-4-bramometil-axazol-5-carboxilice y distitamina.
C15H25CIN2O (284,83}, MS (ESI): 285.2 (M+H+).

Sintesis de las unidades estructurales de acuerdo con el procedimiento F:

4-Metil-2-{trans-1 4-triffucrometil-ciclohexil)-tiazol-5-carbaldehido

!
N
5 - RN
- GH 5 0
R F. .
F>| ’
F

Se disolvid 1,0 g de [4—meti|—2—{trans-1,4-tn‘ﬂuon:smetir—ci{:lnjhele}-tfaznl—ﬁ;ilj—métanol
en 30 ml de diclorometana. Se afadieron 4,29 g de didxido de manganeso (IV} ¥ la
mezcla resultantz calentd a la temperatura de reflujo durante cuatre horas. La
mezcla de reaccién enfriada se filtrd a través de una capa de Celite. Ei filtrado se
svapord para obtener 600 mg de 4-metil-2-(trans-1 4-trifluorometil-ciclohexil)-tiazot-
S-carbaldehido en forma de un aceite amarillo.

C1ZH14F3NOS (277,31). MS (ES: 2781 (M+H+).

1-[d-Metil-2- (trans 1,4-trifluorometil-ciclohexil}- t!aZOI—E-l] -2-fenil-etanol

% ’\/.:L.,qu 3

\

F
F

}““-

F

En un matraz lavado abundaniemente con argdn se pusieran 107 mg de magnesio.

Se afadid un pequeno cristal de yodo. Después de diez minutos, se afiadieron 20

ml ¢e éter dietiiico. Se afadieron 0,1 mi de bromura de bencile. Cuando la reaccion

comenzd, el color pardd del yodo desaparecid. Después, se afadieron 680 mg de
bromure de benciio. La temperatura de |a reaccidn aumentd hasta 35°C. Cuando 'a
temperatura de [a reaccién disminuyd a 'a tamperatura ambierte, se agité durarte
freinta minutos maés. Después, se afadieron 600 mg de 4-meti-2-(trans-14-

228
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trifluarometil-ciclohexili-tiazol-5-carbaldehido, disuelto en 10 mi de éter dietilico, v la
mezcla se agitd a temperatwa ambienie durante quince minutos. Despues, la
mezcla de reaccidn se enfrié en un bafio de higlo ¥ s2 inactive mediante [a adicién
de 20 ml de agua. La mez¢la se exirajo fres veces con- porciones de 50 mi de
acetato de stilo. Las capas organicas combinadas se secaron sobre MngA. El
disolvente se evapord al vacio para obtener 110 g de 1-[4-meti-2-{trans-1,4-
triflucrometil-cictohexih-tiazol-5-i}-2-fenil-etanao! en forma de un aceite amarilio.
C19H22F3NQS (369,45), MS (ESI): 3702 (M+H+). Rf {n-heptana:acetato ds etilo =
211=0/18

1-[4-Metil-2-{trans-1.4-trifluarameatit-ciclehaxil-tiazci-5-il]-2 -piridin-2-il-etanal

N
N’H< Q EtMigh N’{‘( B
P . EtMigBr : N N
Frw o Fee e
F>1 r=>1
F F :

Se afadieron 4,3 ml de una solucion 1 M de bromuro de etilmagnesio a una
solucion de 0,43 ml de 2-picolina en 40 ml de éter dibutilico.La mezcla de reaccidn
se agitd a 1409C durante cuarenta minutcs. Después, se burbujed una atmoésfera de
argén a través de la mezcla de reaccion durante diez minutos. La mezcla se enfrid a
70°C . Se anadid 1.0 g de 4—méti|—.2-(tran$-1 AHriflucrometil-ciclahexi)-tiazol-5-
carbaldehide, disuelto en S0 ml de tetrahidrofurang, y la mezcla se a'gitf: a
ternperatura ambiente durante tfeinta minutos. La mezcla de reaccion se vertio
sobre tielo ¥ s extrajo tres veces con porciones de 80 ml de acetato de stilo. Las
capas arganicas combinadas se secaron sobre MgS0Q4. El disolvente se evapord al
vacio. El residuc resultante se puwrificd sobre gel de silice con el eluyente n-
heptana:acetato de etilo = 40:1 == 1:10 para obtener 580 mg de 1-[4-metil-2-{trans-
1 4-triflucrometil-ciclohexil)-tiazol-5-i}-2-piridin-2-il-etancl en forma de un aceits
amariko. '

C18HZ21F3N20S (370,44} MS (ESI): 371,2 (M+H+), Rf (n-heptano.acetalo de etilo
=11} =0086.

2-{4-Fluoro-fenily-1-[4-metil-2-(8-triflucrometil-piridin-3-if)-fiazol-5-il}-etancl
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De acuerdo con el método descrito para 1-[4-metil-2-(trans-1,4-trifluorometil-
ciclohexil)-tiazol-5-il]-2-fenil-etancl, se obtuvo 2-(4-fluoro-fenil)-1-{4-metil-2-(6-
trifluorometil-piridin-3-il}-tiazol-5-ii}-etanol a partir de 4-metil-2-(6-trifluorometil-
piridin-3-il)-tiazol-5-carbaldehido (obtenido a partir de [4-metil-2-(6-trifluorometil-
piridin-3-il)-tiazol-5-il]-metancl de acuerdo con el método descrito para 4-metil-2-
(trans-1,4-trifluvorometil-ciclohexil)-tiazol-5-carbaldehido) 'y  bromuro de  4-
fluarobencilmagnesio.

C18H14F4N20S (382,38), MS (ESI): 383,1 (M+H+).

1-[4-Metil-2-(6-trifluorometil-piridin-3-if}-tiazol-5-il}-propan-1-ol

De acuerdo con el meétodo descrito para 1-[4-metil-2-(trans-1,4-trifluorometil-
ciclohexil)-tiazol-5-il}-2-fenil-etanol, se obtuvo 1-{4-metil-2-(E-trifluorometil-piridin-3-
il-tiazol-5-il}-propan-t-ol a partir de 4-metil-2-(6-trifluorometil-piridin-3-il)-tiazol-5-
carbaldehido (obtenido a partir de [4-metil-2-(6-trifluorometil-piridin-3-il}-tiazol-5-il]-
metancl de acuerdo con el método descrito para 4-metil-2-(trans-1,4-triflucrometil-
ciclohexil)-tiazol-5-carbaldehido) y bromuro de etiimagnesio.

C13H13F3N20S (302,32), MS (ES!): 303,1 (M+H+).

1-[4-Metil-2-(trans-1 4-trifluorometil-ciclohexil)-tiazol-5-il]-propan-1-ol

“}&f
S

OH
Fa
>
F

De acuerdo con el método descritc para 1-[4-metil-2-(trans-1,4-trifluorometil-
ciclohexil)-tiazol-5-il]-2-fenil-etanol, se obtuvo 1-[4-metil-2-(trans-1,4-triflucrometil-
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ciclohexil)-tiazol-5-il}-propan-1-0l a partir de 4-metil-2-(trans-1,4-trifluorometil-
ciclohexil)-tiazol-5-¢carbaldehido y bromurc de etitmagnesio.
C14H20F3NOS (307,38), MS (ESI): 308 (M+H").

1-[4-Metil-2-(4-trifluorometil-ciclohexil)-oxazol-5-il}-propan-1-ol

De acuerdo con el método descrito para 1-[4-metil-2-(trans-1,4-trifluorometil-
ciclohexil}-tiazol-5-il]-2-fenil-etanol, se obtuvo 1-[4-metil-2-(4-trifluorometil-
ciclohexil)-oxazol-5-il]-propan-1-ol a partir de 4-metil-2-(4-trifluorometil-ciclohexii)-
oxazol-5-carbaldehido (obtenido a partir de [4-metil-2-(4-trifluorometil-ciclohexil)-
oxazol-5-ill-metanol de acuerdo con el método descrito para 4-metil-2-(trans-1,4-
trifluorometil-ciclohexil)-tiazol-5-carbaldehido) y bromuro de etilmagnesio.
C14H20F3NO2 (291,32), MS (ESI): 292,2 (M+H").

Sintesis de las unidades estructurales de acuerdo con el procedimiento G:

2,2,2-Trifluoro-1-[4-metil-2-(6-trifluorometil-piridin-3-il)-tiazol-5-il]-etanol

F F
N N F
B A CF3SiMa. TBAF it w
= S — == [ OH

g ? ; |
N \N

F
F FF

A una solucidn enfriada con hielo de 2,0 g de 4-metil-2-(8-trflucrometil-piridin-3-il)-
tiazol-5-carbaldehido {obtenido a panir de [4-metil-2-(6-trifluorometil-piridin-3-il)-
tiazol-5-il]-metanol de acuerdo con el método descrito para 4-metil-2-(trans-1,4-
trifluorometil-ciclohexil)-tiazol-5-¢carbaldehido) y 1,08 mi de
{trifluorometil)trimetilsilano en 10 mti de tetrahidrofurano se le afadieron 100 mg de
fluoruro de tetrabutilamonio. La mezcla de reaccién se agitd 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
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se secaron sobre MgSO4. El disolvente se evapord al vacio para obtener 1,5 g de
2.2 2-triflucro-1-[4-metil-2-(6-trifluorometil-piridin-3-il)-tiazol-5-il]-etanol en forma de
un sdélido.

C12HBFEN20S (342,26), MS (ESI): 343,1 (M+H+).

2,2.2-Trifluoro-1-[irans-1, 4-metil-2-(4-trifluorometil-ciclohexil)-tiazol-5-il}-etano!

o oH

Fai
1
F

De acuerdo con el método descrito para 2,2,2-trifluoro-1-{4-metil-2-(8-trifluorometil-

F F
J)dj i o
o ok
Fao
1
F

piridin-3-il)-tiazol-5-il]-etanol, se obtuvo 2.2 2-trifluoro-1-[trans-1,4-metil-2-(4-
trifluorometil-ciclohexil)-tiazol-5-ilj-etanol a  partir de  4-metil-2-(trans-1.4-
trifluorometil-ciclohexil)-tiazol-5-carbaldehido y (trifluorometil)trimetilsilano.
C13H15F6NOS (347,33), MS (ESI): 348,1 (M+H+).

2.2-Difluaro-1-{4-metil-2-(8-triflucrometil-piridin-3-il)-tiazal-5-ill-but-3-en-1-ol

F e F F/
i S T
Z s’ A = s

] 0]

F NS | F 3
n N

F
F i

A una solucibn de 50 g de 4-metil—2-(6-triﬂuorometil-piridin-3—ii)-tiazol-5—
carbaldehido (obtenido a partir de [4-metil-2-(6-trifluorometil-piridin-3-il)-tiazol-5-il)-
metanol de acuerdo con el metodo descrito para 4-metil-2-(trans-1,4-trifluorometil-
ciclohexil}-tiazol-5-carbaldehido) y 4,33 g de 3-bromo-3,3-difiluoropropeno en 25 mi
de dimetilformamida. Se afiadieron 2,11 g de indio y la suspension resultante se
agité en un bafo ultrasonico durante tres horas. Después, se anadieron 20 ml de
HCI 1 N vy 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 MgSO4. E| disolvente se evapord al vacio.
El residuo resultante se purificd por HPLC de fase inversa para obtener 4,67 g de
2,2-difluoro-1-[4-metil-2-(6-trifluorometil-piridin-3-il)-tiazol-5-il]-but-3-en-1-ol en forma

de un liofilizado incoloro.
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C14H11F5N20S (350,31), MS (ESI): 351,1 (M+H+).

2,2-Difluoro-1-[4-metil-2-(6-trifiuorometil-piridin-3-il)-tiazol-5-it]-butan-1-ol

F F
N Vi F F
f\ N\
a S H2/Pd |
F I © - /i S O
>~
N F =
FF N

F
Se disolvieron 500 mg de 2,2-difluoro-1-[4-metil-2-(6-trifluorometil-piridin-3-il)-tiazol-
5-il}-but-3-en-1-ol en 50 ml de acetato de etilo. Se anadieron 50 mg de paladio (al
5% sobre carbono) y la mezcla de reaccion se agito a temperatura ambiente en una
atmésfera de hidrégeno. Después de tres horas, el catalizador se retird por filtracidn
y el filtrado se evapord al vacio para obtener 490 mg de 2, 2-difluoro-1-[4-metil-2-(6-
trifluorometil-piridin-3-il)-tiazoi-5-il}-butan-1-ol en forma de un sélido blancoe.
C14H13F5N20S (352,33), MS (ESI): 353,1 (M+H+).

Sintesis de las unidades estructurales de acuerdo con el procedimiento H:

4-Bromometil-2-cloro-benzonitrilo

N N
Br ” H
S cuen Cl NBS, ABN ¢
Br

2-Cloro-4-metil-benzonitrilo

Br H

Cl cueN Cl
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Se disclvieron 25,0 g de 4-bromo-3-clorotolueno y 21,8 g de cianuro de cobre () en
200 mi! de dimetilformamida y la mezcla se agitd a 150°C durante tres horas. La
mezcla de reaccidn enfriada se diluyd mediante |a adicién de 300 ml de acetato de
etilo y se lavé tres veces con porciones de 150 ml de una solucidn saturada de
NH4CI. Los precipitados se retiraron por filtracién y el filtrado se secé sobre MgSO4
y después se redujo al vacio para obtener 17,3 g de 2-cloro-4-metil-benzonitriio.

Este material se usé sin purificacién en la siguiente etapa.

C8HGECIN (151,60).

4-Bromometil-2-cloro-benzonitrilo
N
I It

Cl  NBS. AIBN Cl

_—

Br

Se disolvieron 17,3 g de 2-cloro-4-metil-benzonitrilo en 50 ml de tetraclorometano y
ia mezcla se calenté a reflujo. Se afiadid en cinco porciones una mezcla de 24,3 ¢
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 la temperatura de reflujo

durante tres horas mas. Despues, la mezcla de reaccion enfriada se filtrd a traves

de una capa de celite. El filtrado se lavd con 100 ml de una solucién saturada de
NaHCQ3, se secod sobre MgS0O4 vy el disolvente se retird al vacio. El residuo
resultante se disolvié en 200 ml de tetrahidrofurano y se enfrié en un bafo de hielo
a 0°C. Se anadieron 88,0 mi de fosfito de dietilo, seguido de la adicion de 117.0 ml
de N,N-diisopropiletilamina. El bafio de refrigeracion se retiré y la mezcla de
reaccién se agitd a temperatura ambiente durante cuatro horas. La mezcla de
reaccién se vertio en 400 ml de una solucion al 50% de NaHCO3 y se extrajo con
400 ml de éter dietilico. La capa organica se separé y se lavd coan 200 ml de una
solucion al 50% de NaHCO3 y 200 ml de agua y después se seco sobre MgSO4. El
disolvente se retiré al vacio. El residuo resultante se purificd sobre gel de silice con
el eluyente n-heptano acetato de etilo = 19:1 para obtener 13,0 g de 4-bromometil-
2-cloro-benzonitrilo en forma de un sélido.

C8H5BrCIN (230,49), Rf {(n-heptano:acetato de etilo = 4:1) = 0,31.

24%
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8-Metil-guinolina-5-carbonitrilo

Br |l

CuCN

/
/

\
\

Se disolvieron 4,0 g de 8-bromo-5-metil-quinclina y 1,69 g de cianuro de cobre (1)
5 en 16 ml de dimetiformamida y la mezcla se agité a 200°C durante treinta minutos
por irradiacién con microondas. La mezcla de reaccion enfriada se vertido en 50 mi
de HCI 2 N y se extrajo con 100 mi de acetato de etilo. La capa organica se lavd
con 50 ml HCI 2 N y 30 ml de salmuera y despues se secé sobre MgSO4. El
disolvente se separé a vacio. El residuo resultante se purificd sobre gel de silice
10  con el eluyente n-heptano acetato de etilc = 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

N.
)|

\

15 Br
De acuerdo con el método descrito para 4-bromometil-2-cloro-benzonitrilo, se

obtuvo 8-bromometil-quinolina-5-carbonitrifo  a  partir de 8-metil-quinolina-5-
carbonitrito.
C11H7BrN2 (247,10), Rf (n-heptano:acetato de etilo = 4:1) = 0,24.
20
" 4-Bromometil-naftaleno-1-carbonitrilo
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Br
De acuerdo con el método descrito para 4-bromometil-2-cloro-benzonitrilo, se

obtuvo 4-bromometil-naftaleno-1-carbonitrilo a partir de 1-ciano-4-metilnaftaleno

disponible en el mercado.
C12H8BrN (246,11), Rf (n-heptano:acetato de efilo = 4:1) = 0,38.

4-Bromometil-2-trifluorometil-benzonitrilo

N
I

Br
De acuerdo con el método descrito para 4-bromometil-2-cloro-benzonitrilo, se
obtuvo 4-bromometil-2-trifluorometil-benzenitrilc a partir de 4-metil-2-( trifluorometil)-

benzonitrilo disponible en el mercado.
C9HSBrF3N (264,05), Rf (n-heptano:acetato de etilo = 4:1) = 0,25.

2-Bromo-4-bromometil-benzonitrilo
N

Br

Br
De acuerdo con el metodo descrito para 4-bromometil-2-cloro-benzonitrilo, se
obtuvo 2-bromo-4-bromometil-benzonitrilo a partir de 2-bromo-4-metil-benzonitriio

disponible en el mercado.
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CB8H5Br2N (274,94), Rf (n-heptano:acetato de etilo = 4:1) = 0,30.

6-Bromometil-2-cloro-nicotinonitriio

N
I

Br
5 De acuerdo con el método descrito para 4-bromometil-2-cloro-benzonitrilo, se

obtuvo 6-bromometil-2-cloro-nicotinonitrilo a partir de 2-cloro-6-metil-nicotinonitrilo

disponible en el mercado.
C7H4BrCIN2 (231,48), Rf (n-heptano:acetato de etilo = 1:1) = 0,48.

10  4-Bromometil-2-fluoro-benzonitrilo
N

Br
De acuerdo con el método descrito para 4-bromometil-2-cloro-benzonitrilo, se

obtuvo 4-bromometil-2-flucro-benzonitrilo a partir de 2-fluoro-4-metil-benzonitrilo

disponible en el mercado.
15  CB8HSBrFN (214,04), Rf (n-heptanc:acetato de etilo = 4:1) = 0,25.
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Sintesis de las unidades estructurales segun el proceso K:

[5-Hidroximetil-2-(trans-1,4-trifluorometil-ciciohexil)-tiazol-4-if)-(4-triffuorometil-
piperidin-1-il}-metanona

SEERASIpES o*
F-T;F Etancl F\[\O}

o LDA,
N’D/{F
O T B
N
- | 3 FF Q%,J/E
DiEA [ J/
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8
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F
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o bl S
F\\‘LF Etanol

F
F N

A una solucion de 52 g de amida del Aacido trans-1,4-trifluorometil-
ciclohexanocarboticico en 80 ml de etanol se le afiadieron gota a gota 3,4 ml de
10  bromopiruvato de metilo. La mezcla resultante se agité durante una noche a
temperatura ambiente, se concentrd a presidn reducida vy después se afadieron
100 ml de acetato de etilo. La suspension resultante se agitd durante 45 minutos a
0°C vy el sdlido se filtré y se lavd con heptano y éter diisopropilico para dar 5,7 g de
éster metilico del acido 2-(trans-1,4-trifluorometil-ciclchexil)-tiazol-4-carboxilico en
15  forma de un sélido blanco.
C12H14F3NQ2S (293,31), MS (ESI): 294 (M+H").

Acido 2-(trans-1,4-trifluorometil-ciclohexil)-tiazol-4-carboxilico
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A una solucién de 6,2 g de éster metilico del acido 2-(trans-1,4-trifluorometil-
ciclohexil)-tiazol-4-carboxilico en 70 ml de etanol a 0°C se le afiadieron 32 mi de
una solucién acuosa 1 M de hidroxido sédico. La mezcla resultante se agité durante
1 hora, dejando que la temperatura aumentara hasta la temperatura ambiente. Se
afiadieron 5 ml adicionales de una solucién acuosa 1 M de hidréxido sédico y la
mezcla se agitd durante 15 minutos a temperatura ambiente. Se afadieron 150 ml
de agua y la mezcla de reaccidn se extrajo con 20 mi de acetato de etilo. La capa
acuosa se acidificé con una solucién saturada acuosa de KHSO4 v se extrajo varias
veces con acetato de etilo. Los extractos organicos combinados se secaron sobre
sulfato de magnesio, se filtraron y se concentraron a presion reducida para dar 4,6
g de acido 2-(trans-1,4-trifluorometit-ciclohexil)-tiazol-4-carboxilico en forma de un
s6lido beige,

C11H12F3NO2S (279,28), MS(El): 279 (M°).

[2-(trans-1,4-Trifluorometil-ciclohexil)-tiazol-4-il}-(4-trifluorometil-piperidin- 1 -il)-
metanona
0

Nr%— HNO’!:F N FF
ds - . N

DIEA s
N HOBT d
g F EDAC o

T
F

A una solucidn de 17,8 g de acido 2-(trans-1,4-trifluorometil-ciclohexil}-tiazol-4-
carboxilico en 700 ml de diclorometano se le afiadieron 12,1 g de hidrocloruro de 4-
trifluorometilpiperidina, 33 mi de N,N-diisopropiletilamina, 16 g de hidrocloruro de 1-
(3-dimetilaminopropil)-3-etilcarbodiimida y 1,3 g de 1-hidroxibenzotriazol. La mezcla
resultante se agité durante 7 horas a temperatura ambiente. El volumen de la
reaccion se redujo a la mitad a presion reducida y la mezcla se vertié en agua y se
extrajo con diclorometano. Los extractos organicos combinados se secaron sobre
sulfato de magnesio, se filtraron y se concentraron a presién reducida. El producto
bruto se punficé por cromatografia en columna sobre ge! de silice (gradiente de
heptano 100 a heptano §0/acetato de etilo 50) para dar 22 g de 4cido 2-(trans-1 4-

Y
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trifluorometil-ciclohexil)-tiazol-4-carboxilico en forma de un solido blanco.

C17H20FBN20S (414,42), MS (ESI): 415 (M+H").

2-(trans-1,4-Trifluorometil-ciclohexil)-4-(4-triflucrometil-piperidina-1-carbonil)-tiazol-
5-carbaldehido

F 78°C F
OMF
7T bt
o8 LS
CHO F
Fa
\‘FF FF

A una solucidén de 22 g de acido 2-(trans-1,4-trifluorometil-ciclohexil)-tiazol-4-
carboxilico en 300 ml de tetrahidrofurano a -78°C se le afadieron gota a gota 47,8
ml de una solucion 2 M de diisopropilamida de litio en tetrahidrofurano/heptano. La
mezcla resultante se agitd durante 5 minutos a —=78°C y se aniadieron 11,7 ml de
dimetiformamida anhidra. La mezcla resultante se agitdé durante 15 minutos a -
78°C. Se afiadieron 5 ml de acetato de etilo y 2 ml de agua y se dejo que la
temperatura alcanzara la temperatura ambiente. La mezcla de reaccién se vertid en
agua y se extrajo con acetato de etilo. Los exiractos crganicos combinados se
secaron sobre sulfato de magnesio, se filtraron y se concentraron a presion
reducida. El producto bruto se purificd por cromatografia en columna sobre ge! de
silice (gradiente de heptano 100 a heptano 50/acetato de etilo 50) para dar 16,8 g
de 2-(trans-1,4-trifluorometil-ciclohexil)-4-(4-trifluorometil-piperidina-1-carbonil)-
tiazol-5-carbaldehide en forma de un sdlido blanco.

C18H20FEN202S (442,43), MS (ESI): 443 (M+H").

[5-Hidroximetil-2-(trans-1,4-trifluorometil-ciclohexil)-tiazol-4-il]-(4-trifluorometil-
piperidin-1-il)-metanona

A una solucidn de 5 g de 2-(trans-1,4-triflucrometil-ciclohexil)-4-(4-trifluorometit-
piperidina-1-carbonil)-tiazol-5-carbaldehido en 90 ml de metanol a 0°C se le
anadieron 427 mg de borohidruro sédico. La mezcla resultante se agité durante 15
minutos a 0°C y se anadieron aéetato de etilo/agua. La mezcla de reaccion se

extrajo tres veces con acetato de etilo. Los extractos organicos combinados se
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secaron sobre sulfato de magnesio, se filtraron y se concentraron a presion
reducida para dar 5 g de [S-hidroximetil-2-(trans-1,4-trifluorometil-ciclohexil)-tiazo!-4-
il]-(4-trifluorometil-piperidin-1-il)-metanona en forma de una goma incolora.
C18H22FBN202S (444,41), MS (ESI): 445,0 (M+H").

[2-(trans-1,4-Trifluorometil-ciclohexil)-4-(4-triflucrometil-piperidin- 1 -ilmetil)-tiazol-5-il]-

£
FEMO\&N 7 DIBAL-H Fi’“'@\{/u?/\h‘

¢ “(KNK/)}/ — 's«% (%/F
metanol HO Fe " Fr
A una solucion de 5 g de [5-hidroximetil-2-(trans-1,4-trifluorometil-ciclohexil)-tiazol-
4-il)-(4-triflucrometil-piperidin-1-il)-metanona en 50 mi de tetrahidrofurano a
temperatura ambiente se le afadieron 10 ml de una solucidén 1 M de hidruro de
dilscbutilaluminio en tetrahidrofurano. La mezcla resultante se agitd durante 30
minutos a temperatura ambiente. Se anadieron 11,5 ml adicionales de una solucion
1 M de hidruro de diisobutilaluminio en tetrahidrofurano y la mezcla se agité durante
45 minutos a temperatura ambiente. Como aun quedaba material de partida, se
afiadieron 23 ml adicionales de una solucién 1 M de hidruro de diisobutilaluminio y
la mezcla se agité durante 1 hora a temperatura ambiente. Como aun quedaba
material de partida, se afiadieron 10 ml mas de una solucion 1 M de hidruro de
diisobutilaluminio y la mezcla se agité durante 30 minutos a temperatura ambiente.
El disolvente se retird parcialmente a presion reducida y la mezcla se vertié_en una
solucién acuosa fria de NaHSO4 y diclorcmetano. La mezcla de reaccion se extrajo
con diclorometano. Los extractos organicos combinados se secaron sobre suffato
de magnesio, se filtraron y se concentraron a presion reducida. El residuo se trituro
en éter diisopropilicotheptano y se filtré para dar 1,75 g de [2-{trans-1,4-
triluorometil-cictohexil)-4-(4-trifluorometil-piperidin- 1-ilmetil)-tiazol-5-il}-metancl  en
forma de un soélido blanco.
C18H24FBN20S (430,46), MS (ES!): 431,1 (M+H").

1-[2-(trans-1,4-Trifluorometil-ciciohexil)-4-(4-trifluorometil-piperidin- 1-iimetit)-tiazol-5-

il]-propan-1-ol
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[5-(1-Hidroxi-propil)-2-(trans-1,4-trifluorometil-ciclohexil)-tiazol-4-il}-(4-trifluorometil-

o]
O~y
Leel
F
HO F -

A una solucion de 0,67 g de 2-(trans-1,4-trifluorometil-ciclohexil)-4-{4-trifluorometil-

piperidin-1-il)}-metanona
F

F%:'O\//N—Ei N
S CHO%F
F

F

n-"T

Et MgBr I

pipendina-1-carbonil)-tiazol-5-carbaldehiido en 6 ml de tetrahidrofurano a 0°C se le
anadieron 1,5 m! de una solucion 1 M de bromuro de etilmagnesio. La mezcla
resultante se agité durante 35 minutos a 0°C. Se afadieron 0,5 m! adicionales de
una solucién 1 M de bromuro de etiimagnesio. Después de 10 minutos a 0°C, la
mezcla de reaccion se vertid en acetato de etilo/cloruro aménico acuoso saturado y
se extrajo con acetato de etilo. Los extractos organicos combinados se secaron
sobre sulfato de magnesio, se filtraron y se concentraron a presion reducida. El
producto bruto se purificé por cromatografia en columna sobre gel de silice
(gradiente de heptano 9S/acetato de etilo 1 a heptano 50/acetato de etilo 50) para
dar 0,5 g de [5-(1-hidroxi-propil)-2-(trans-1,4-trifluorometil-ciclohexil)-tiazol-4-il}-(4-
trifluorometil-piperidin-1-if)-metanona en forma de una goma incolora.
C20H26F6N202S (472,50), MS (ESI): 473,2 (M+H").

1-[2-(trans-1 ,4-Trifluorometil-ciclohexil)-4-(4«triﬂuorométil-piperidin-1-ilmetil)utiazol-s-

il}-propan-1-ol
F o 3
i %m — O"’%
F
F
HO HO F

A una solucién de 5,9 g de [S5-(1-hidroxi-propil)-2-(trans-1,4-trifluorometil-ciclohexil)-
tiazol4-il)-(4-trifluorometil-piperidin-1-il)-metanona en 60 ml de tetrahidrofurano a
temperatura ambiente se le afiadieron 15 ml de una solucidn 1 M de hidrurc de

251
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diisobutilaluminio en tetrahidrofurano. La mezcla resultante se agitd durante 30
minutos a temperatura ambiente. Se anadieron 5 ml mas de una solucién 1 M de
hidruro de diisobutilaluminio en tetrahidrofurano y 1a mezcla se agitd durante 1 hora
a temperatura ambiente. Como atin quedaba material de partida, se afiadieron 5 ml
mas de una solucién 1 M de hidrure de diisobutilaluminio y la mezcla se agitd
durante 30 minutos a temperatura ambiente. La mezcla se vertid en una solucién
acuosa de NaHSO4 y diclorometano y se extrajo con diclorometano. Los extractos
organicos combinados se secaron sobre sulfato de magnesio, se filtraron y se
concentraron a presién reducida. El residuo se purifico por crecmatografia en
columna scbre gel de sflice (gradiente de heptano S0/acetato de etilo 10 a heptano
50/acetato de etilo 50) para dar 3,5 g de 1-[2-(trans-1,4-trifluorometil-ciclohexil)-4-(4-
trifluorometil-pipendin-1-iimetil)-tiazo!-5-il}-propan-1-ol. '

C20H28FBN20S (458,51), MS (ESI): 459,1 (M+H").

Sintesis de las unidades estructurales de acuerdo con el proceso L:

2-Difluorometoxi-4-ﬂuoro-benzonitrilo

N
//N ,; ci )(ﬁ\ o - N
AlCl, £ ~
F
F DCE F OH K:CO,
T refhio OMA F
110°C

Se prepard 4-fluoro-2-metoxi-benzonitrilo de acuerdo con una publicacién anterior:’

A una solucién de 1 g de 4-fluoro-2-metoxi-benzonitrilo en 15 ml de dicloroetano se
le anadieron 1,1 g de tricloruro de aluminio. La mezcia resultante se calento a la
temperatura de reflujo durante 1 dia y después se vertié lentamente en agua y se
extrajo con acetato de etilo. Los extractos organicos se lavaron dos veces con una
solucidn acuosa al 10% de hidréxido sodico. Las capas basicas combinadas se
lavaron dos veces con acetato de etilo, se acidificaron con una solucién acuosa
concentrada de acido clorhidrico y se extrajeron tres veces con acetato de etilo. Los
extractos organicos combinados se lavaron con agua y con salmuera, se secaron
sobre sulfato de magnesio, se filtraron y se concentraron a presién reducida para
dar 0,78 g de 4-fluoro-2-hidroxi-benzonitrilo en forma de un sélido blanco.

' IP9143139
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C7HAFNO (137,11), MS (ESI): 138,17 (M+H").

A una solucion de 4,6 g de 4-flucro-2-hidroxi-benzonitrlo en 15 ml de
dimetilacetamida anhidra se le afiadieron 6,8 g de clorodifluoroacetato de metilo y
6,5 g de carbonato potdsico. La mezcla resultante se desgasificd burbujeando
argoén a través de ella, se calentd a 110°C durante 2 h y después se afiadieron 6,5 g
mas de clorodiflucroacetato de metilo y 6,5 g de carbonate potasico. La mezcla
resultante se calenté a 110°C durante otra hora y después se concentré a presién

reducida. El residuo se recogid en acetato de etilo, se lavd dos veces con una

solucidon acuosa molar de hidroxido sédico, con agua y con salmuera, se seco sobre

sulfato de magnesio, se filtré y se concentré a presion 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 dar 4,78 g de 2-difluorometoxi-4-flucro-
benzonitrilo en forma de un liguido amarillento.
C8H4F3NO (187,12), MS (ESI): 188,0 (M+H").

2-Difluorometoxi-4,5-difluoro-benzonitrilo

L 2 II
OH chos

110' F F

A una solucién de 1 g de 4,5-difluoro-2-hidroxi-benzonitrilo disponible en el mercado
en 5 ml de dimetilacetamida anhidra se le afiadieron 1,3 g de clerodifluoroacetato
de metilo y 1,28 g de carbonato potasico. La mezcla'resultante se desgasifico
burbujeando argdn a fravés de ella, se calenté a 110°C durante 1,5 h y después se
concentrd a presion reducida. El residuo se recogié en acetato de etilo, se lavo dos
veces con una solucion acucsa molar de hidréxido sodico, con agua y con
salmuera, se secod sobre sulfato de magnesio, se filtrd y se concentré a presién
reducida. El producto bruto se purificd por cromatografia en columna scbre gel de
silice (gradiente de heptano 100 a heptano 80/acetato de etilo 20) para dar 0,42 g
de 2-difluorometoxi-4,5-difluoro-benzonitrilo en forma de un liquido amarillento.
CBH3F4NO (205,11), MS(EI): 205 (M").

Los siguientes ejemplos se prepararon de acuerdo con el proceso A;

Ejemplo 1
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3-{2-Cloro-4-[4-metil-2-(1-metil-ciclohexil)-oxazol-5-ilmetoxi]-fenil}-4H-
[1.2.4]oxadiazol-5-ona

Cs2C0O3, DMF N
0 o] o OQ’CN
ci
Ci

2. DBU, MeCN

= -

OH

NH2 OH, NE13 : f _L/g‘\ 1.Phenylichlorafarmats, Pyridine

N Cs2C03, DMF h;’\gj
- + H—OAQ—\\\ o
o N 0
Ci

S5  2-Cloro-4-{4-metil-2-(1-metil-ciclohexil)-oxazol-5-ilmetoxi]-benzonitrilo

A una solucioSn de 1,70 g de 2-cloro4-hidroxi-benzonitrilo en 25 ml de
dimetilformamida se le afadieron 168 g de 5-clorometil-4-metil-2-(1-metil-
ciclchexil)-oxazol y 4,80 g de carbonato de cesio. La mezcla se agitd a températura
10  ambiente toda la noche. Después, se afadieron 100 m! de acetato de etilo y la
mezcla se lavé con 40 ml de agua y salmuera y después se secd sobre MgSO4. El
disolvente se separd a vacio. El material bruto resultante se purifico por HPLC de
fase inversa para obtener 1,24 g de 2-cloro-4-[4-metil-2-(1-metil-ciclohexil}-oxazol-5-

~ imetoxi}-benzonitrilo en forma de un liofilizado amerfo.
15  C19H21CIN202 (344 ,84), MS (ESI): 3452 (M+H").
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N
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”‘é\ NH2-OH, NEt3 B NH
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N—OH
C H

Cl
2-Cloro-N-hidroxi-4-[4-metil-2-(1-metil-ciclohexil)-oxazol-5-iimetoxi}-benzamidina

Se disolvieron 1,24 g de 2-cloro-4-[4-metil-2-(1-metil-ciclohexil)-oxazol-5-ilmetoxi]-
benzonitrilo en una mezcla de 20 ml de tetrahidrofurano y 20 ml de metanol. Se
afadieron 5,0 g de hidrocioruro de hidroxilamina seguido de la adiciéon de 10,0 ml
de ftrietilamina. La mezcla de reaccién se agitd a 65°C durante una noche. Los
disolventes se separaron a vacio y el residuo resultante se vertié en agua y se
extrajo cinco veces con acetato de etilo. Los extractos organicos combinados se
lavaron con salmuera, se secaron sobre MgS0O4 y el disolvente se evaporo al vacio
para obtener 1,38 g de 2-cloro-N-hidroxi-4-[4-metil-2-(1-metil-ciclohexil)-oxazol-5-
ilmetoxil-benzamidina en forma de un aceite.

C19H24CIN303 (377,87), MS (ESI): 378,2 (M+H").

3-{2-Cloro-4-[4-metil-2-(1-metil-ciclohexil}-oxazol-5-ilmetoxi)-fenil}-4H-
[1.2.4]oxadiazol-5-ona

N N : N ,
[§\\ A Nt 1. Feniicloroformiato, pividing 4 “\g-\ N0
2. DBY, MeCN o (
~QH N’o

a a
Ejemplo 1

Se disolvieron 1,39 g de 2-cloro-N-hidroxi-4-[4-metil-2-(1-metil-ciclohexil)-oxazol-5-
ilmetoxi]-benzamidina en 10 ml de diclorometano. Se anadieron 0,36 mi de piridina
y 0,56 mi de cloroformiato de fenilo y la mezcla se agité a temperatura ambiente
durante diez minutos. La mezcla se diluyd mediante la adicién de 30 mi de
acetonitrilo y se afiadieron 2,75 ml de 1,8-diazabiciclo(5.4.0Jundec-7-eno. La mezcla
de reaccién se agitd a temperatura ambiente durante 10 minutos. La mezcla se
evaporé al vacio y el material bruto resultante se purificd por HPLC de fase inversa
para obtener 950 mg de 3-{2-cloro-4-[4-metil-2-(1-metil-ciclohexil}-oxazol-5-
iimetoxi]-fenil}-4H-[1.2.4]oxadiazol-5-ona en forma de un liofilizado amorfo.
C20H22CIN304 (403,87), MS (ESI): 404,1 (M+H").
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Ejemplo 2
3-[2-Cloro-4-(2-ciclohexil-4-metil-oxazol-5-iimetoxi)-fenil]-4H-[1.2.4)oxadiazoi-5-ona
/
S

ﬁN o
° ‘OAQ—(\N?:
Cl
De acuerdo con el método descrito en el Ejemplo 1, se obtuvo 3-[2-cloro-4-(2-
ciclohexil-4-metil-oxazol-5-ilmetoxi)-fenil]-4H-[1.2.4]oxadiazol-5-ona a partir de 5-
clorometil-2-ciclohexil-4-metil-oxazol y 2-cloro-4-hidroxi-benzonitrilo disponible en el

mercado.
C19H20CIN304 (389,84}, MS (ESI): 390,2 (M+H").

Ejemplo 3
3-{2-Cloro-4-[4-metil-2-(trans-1,4-trifluorometil-ciclohexil}-oxazol-5-ilmetoxi)-fenil}-
4H-{1.2 4]oxadiazol-5-ona 3a y ’
3-{2-Clora-4-[4-metil-2-(cis-1,4-trifluorametii-ciclohexil)-oxazol-5-ilmetoxil-fenil}-4H-
[1.2.4]oxadiazol-5-ona 3b

g

N H N
“\gj \N (0} #&N\ N o}
| —
F - N’O F N.—O
F>| o F ! cl
F ejemplo 3a ejemplo 3b

De acuerdo con el método descrito en el Ejemplo 1, se obtuvo una mezcla de cis y
trans 3-[2-cloro-4-(2-ciclohexil-4-metil-oxazol-5-ilmetoxi)-fenil]-4H-{1.2.4]oxadiazol-5-
ona a partir de 5-clorometil-4-metil-2-(cis/trans-1,4-triflucrometii-ciclohexil)-oxazol.
Los diasterecisomeros se separaron por cromatografia sobre una fase quiral
Chiralpak AD-H/45, n-heptano:etanol:metanol = 10:1:1 + &cido trifluoroacético al
0,1% para obtener 3-{2-cloro-4-[trans-1,4-metil-2-(4-trifluorometil-ciclohexil)-oxazol-
S-ilmetoxi]-fenil}-4H-[1.2 4]oxadiazol-5-ona 3a [C20H19CIF3N304 (457.84), MS
(ESI): 458,1 (M+H"), Tr = 48,4 min] y 3-{2-Cloro-4-{4-metil-2-(cis-1 4-trifluorometil-
ciclohexil)-oxazol-5-ilmetoxi}-fenil}-4H-[1.2.4]oxadiazol-5-ona 3b [C20H18CIF3N304
(457 ,84), MS (ESI): 458,1 (M+H"), Tr = 8,6 min].

Ejemplo 4
3-{2-Cloro-4-{2-(trans-1,4-metoxi-ciclohexil)-4-metil-oxazol-5-ilmetoxi]-fenil}-4H-
[1.2.4)oxadiazol-5-ona
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De acuerdo con el método descrito en el Ejemplo 1, se obtuvo 3-{2-cloro-4-[2-
{trans-1,4-metoxi-ciclohexil)-4-metil-oxazol-5-ilmetoxi]-fenil}-4H-[1.2 4]Joxadiazol-5-
ona a partir de S-clorometil-2-(trans-1,4-metoxi-ciclohexil)-4-metil-oxazol y 2-cloro-4-
5  hidroxi-benzonitrilo disponible en el mercado. »
C20H22CIN305 (419,87), MS (ESI): 420,1 (M+H").

Ejemplo 5
3-[2-Cloro-4-(2-ciclohexil-4-metil-tiazol-5-ilmetoxi)-fenil]-4H-[1.2.4]oxadiazol-5-ona

N H
1 \>-. ..N 0
SRR e
— N~
Cl

De acuerdo con el método descrito en el Ejemplo 1, se obtuvo 3-[2-cloro-4-(2-

10

ciclohexil-4-metil-tiazol-5-ilmetoxi)-fenil]-4H-[1.2.4]oxadiazol-5-ona a partir de 5-
clorometil-2-ciciohexil-4-metil-tiazol y 2-cloro-4-hidroxi-benzonitrilo disponible en el
mercado.

16  C19H20CIN303S (405,91), MS (ESI): 406,1 (M+H").

Ejemplo 6
3-{2-Cloro-4-[4-metil-2-(1-trifluorometanosulfonil-piperidin-4-il)-tiazol-5-ilmetoxil -
fenil}-4H-{1.2.4)oxadiazol-5-cna

" ‘.
d‘\s _Q_\ TEA O/LS —QW CFIsozct
o D o \
Oy M == N HN N T
>rT a <
*’\gj -0~
H’ﬁ\\ H2ZNOHHC), NEG o O)i 8 !
rj\ O_Q_\\ o b
N == N
0

- F
o 7( o CI

’gﬂ N
1. Penilcloraformixto, Pindira \ o
2. DBU, MaCN \\ N N~

F7( 0 ejempio & “
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2-Cloro-4-(4-metil-2-piperidin-4-il-tiazol-S-iimetoxi)-benzonitrilo

NopieactoNoaasas

Y Cl
XO
Se disolvieron 45 g de éster terc-butilico del acido 4-[5-(3-cloro-4-ciano-
fenoximetil)-4-metil-tiazol-2-il}-piperidina-1-carboxilico (obtenido a partir de éster
terc-butilico del acido 4-(5-clorometil-4-metil-tiazol-2-il)-piperidina-1-carboxilico y 2-
cloro-4-hidroxi-benzonitrilo disponible en el mercado de acuerdo con el método
descrito en el Ejemplo 1) en 100 ml de diclorometano. Se anadieron 20 m! de acido
trifluoroacético y la mezcla de reaccién se agitd a temperatura ambiente durante
una hora. El disolvente se retird al vacio y el residuo se disolvié en 200 mi de
acetato de etilo, se lavd tres veces con una solucién saturada de NaHCO3 vy
después se secd sobre MgSO4. El disolvente se retird al vacio para obtener 3,5 g
de 2-cloro-4-(4-metil-2-piperidin-4-il-tiazol-5-ilmetoxi)-benzonitrilo en forma de un
sélido incoloro.
C17H1BCIN30S (347,87), MS (ESI): 348,0 (M+H").

2-Cloro-4-{4-metil-2-( 1-trifluorometanosulfonil-piperidin-4-il)-tiazol-5-ilmetoxi}-
benzonitrilo

o Oﬂﬁ

- Fj( ‘0 |

Se disolvieron 500 mg de 2-cloro-4-(4-metil-2-piperidin-4-il-tiazol-5-iimetoxi)-
benzonitrilo en 20 ml de diclorometano. Se afadieron 0,25 mi de N,N-
diisopropiletiiamina y 50 mg de dimetilaminopiridina. Después, a la mezcla de
reaccion enfriada con hielo se le anadieron 0,26 ml de cloruro de
trifluorometanosulfonilo. El bafioc de refrigeracion se retiré y la mezcla de reaccion
se agitd a temperatura ambiente durante una noche. La mezcla de reaccion se lavd
con 10 ml de una solucion saturada de NaHCO3 y después se seco sobre MgSO4.
El disolvente se retiré al vacio. El material bruto resultante se purificé por HPLC de
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fase inversa para obtener 350 mg de 2-cloro-4-[4-metil-2-{1-trifluorometanosulfonil-
piperidin-4-il)-tiazol-5-iimetoxi}-benzonitrilc en forma de un sélido amorfo.
C18H17CIF3N30382 (479,93), MS (ESI): 479,9 (M+H"). .

5  3-{2-Cloro-4-[4-metil-2-(1-trifluorometancsulfonil-piperidin-4-il}-tiazol-5-iimetoxi]-
fenil}-4H-[1.2.4)oxadiazol-5-ona

F »
7{ o ejemplo & c

De acuerdo con el método descrito en el Ejemplo 1, se abtuvo 3-{2-cloro-4-[4-metil-

2-(1-triflucrometanosuifonil-piperidin-4-il)-tiazol-5-ilmetoxil-fenil}-4H-[1.2.4Joxadiazol-
10  5-ona a partir de 2-cloro-4-[4-metil-2-(1 -trifluorometanosulfonil-piperidin4-il)-tiazol-

5-ilmetoxi]-benzonitrilo.

C19H18CIF3N405S52 (538,96), MS (ESI): 539,3 (M+H").

Ejemplo 7

15  3-(2-Cloro-4-{4-metil-2-[1-(2,2,2-trifluoro-etil)-piperidin-4-il)-tiazol-5-ilmetoxi}-fenil)-
4H-[1.2.4]oxadiazol-5-ona

N
"i'\gj l
s Y CFICH2802¢CF3
Y

a
N
N - d‘\ H—O-H
B HZNOHHCL, NEG i S Q
5 o & N NH
N E— /L 2]
;,g cf el

N H
- f‘\gj )y °
R . L s
1. Fanickrolonixte, Pisding D \f
2. DBU. MeCN N N~
|+

ejample 7

F
e

2-Cloro-d4-{4-metil-2-{1-(2,2, 2-trifluoro-etil)-piperidin-4-il}-tiazol-5-iimetoxi}-

20  benzonitrilo
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Ci
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Se disolvieron 710 mg de 2-cloro-4-(4-metil-2-piperidin-4-il-tiazol-5-ilmetoxi)-
benzonitrilo en 20 ml de tetrahidrofurano. Se afiadieron 0,55 ml de N N-
diisopropiletilamina, se afiadieron 710 mg de 2,2 2-trifluoroetil-
triflucrometanosulfonato y la mezcla de reaccién se calenté a la temperatura de
reflujo durante dos horas. La mezcla de reacciéon enfriada se diluyé mediante la
adicion de 100 ml de acetate de etilo, se lavé con 20 ml de agua y salmuera y
después se secd sobre MgSO4. El disolvente se retird al vacio para obtener 1,0 g
de 2-cloro-4-{4-metil-2-[1-(2,2,2-triflucro-etil)-piperidin-4-il]-tiazol-5-ilmetoxi}-
benzonitrilo bruto.

C19H19CIF3N30S (429,89), MS (ESI): 430,0 (M+H"),

3-(2-Cloro-4-{4-metil-2-[1-{2,2,2-trifluoro-etil)-piperidin-4-il]-tiazol-5-ilmetoxi}-fenil)-
4H-[1.2.4)oxadiazol-5-ona

h:’\g‘j H\N o
s % < ~

N . N,O
F{ ejemplo 7 c

F

De acuerdo con el método descrito en el Ejemplo 1, se obtuvo 3-(2-cloro-4-{4-metil- '

2-[1-(2,2,2-trifluoro-etil)-piperidin-4-il)-tiazol-5-iimetoxi}-fenil)-4H-[1.2.4)oxadiazo!-5-
ona a partir de 2-cloro-4-{4-meti-2-[1-(2,2,2-trifluoro-etil)-piperidin-4-ilj-tiazol-5-
iimetoxi}-benzonitrilo.

C20H20CIF3N4O3S (488,92), MS (ES): 489,1 (M+H").

Ejemplo 8
3-{2-Cloro-4-[4-metil-2-(1-fenil-pipendin-4-il)-tiazol-5-ilmetoxi]-fenii}-4H-
[1.2.4]oxadiazol-5-0na

26|
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De acuerdo con el método descrito en el Ejemplo 1, se obtuvo 3-{2-Cloro-4-[4-metil-
2-(1-fenil—piperidin-4-iI)-tiazol-s-ilmetoxi]-fenil}-4H-[1,2.4]oxadiazoI+5-oria a parlir de
4-(5-clorometil-4-metil-tiazol-2-il}-1-fenil-piperidina y 2-cloro-4-hidroxi-benzonitrilo
disponible en el mercado.

C24H23CIN4O3S (482,99}, MS (ESI): 483,4 (M+H").

Ejemplo 9
3-{2-Cloro-4-[2-(4,4-difluoro-ciclohexil)-4-metoximetil-tiazol-5-ilmetoxi)-fenil}-4H-
[1.2.4]oxadiazol-5-ona

/
Q
N H
’%—\ "
s -y
F N-©

F a
De acuerdo con el método descrito en el Ejemplo 1, se obtuvo 3-{2-cloro-4-[2-(4,4-
difluoro-ciclohexil)-4-metoximetil-tiazol-5-ilmetoxi}-fenil}-4H-[1.2.4]oxadiazol-5-ona a
partir de 5-clorometil-2-(4,4-difluoro-ciclohexil)-4-metoximetil-tiazol y 2-cloro4-
hidroxi-benzonitrilo disponible en el mercado.
C20H20CIF2N304S (471,91), MS (ESI): 4724 (M+H"),

Ejemplo 10
3-{2-Cloro-4-[2-(2-ciclohexil-etil)-4-metoximetil-tiazol-5-iimetoxi]-fenil}-4H-
(1.2.4]oxadiazol-5-ona

/
0,

N
O~ T
N"O
(o]
De acuerdo con el método descrito en el Ejemplo 1, se obtuvo 3-{2-Cloro-4-{2-(2-
ciclohexil-etil)-4-metoximetil-tiazol-5-ilmetoxi]-fenil}-4H-[1.2.4)oxadiazol-5-ona a
partic de 5-clorometil-2-(2-ciclohexil-etil)-4-metoximetil-tiazol y 2-cloro-4-hidroxi-

benzonitrilo disponible en el mercado.
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C22H26CINIOAS (463,89). MS (ESI): 454,4 (M+H").
Fiemplo 11

3-[2-Cloro-4-{2-cicloheptil-4-metoximetil-tiazol-5-ilmetoxi)-fenill-4H-[1.2 4]oxadiazol-
S-ona

'3
o
I H
f)%—\ Hev20
(i
b=t

[#]
De acuerdo con el métode descrilo en el Ejempla 1, se obtuvo 3-[2-cloro-4-(2-
cicloheptil-4-metoximetil-tiazol-5-lmataxi)-fenil]-4H-{1 2 4]oxadiazol-5-ona a partir de
5-6[0rarnetil—2—cicluheptiM—metoximetiI-tiézal ¥ 2-cloro-4-hidraxi-benzanitrilo
disponible en el mercado. '
C21H24CIN3O4S (443,98), WS (ESI): 450, 5 (M+H™,

Ejemplo 12
Trans-3-(2-Clora-4-{2-{4-{4-clore-fenil}-ciclohexil]-4-metaximetil-tiazol-5-ilmetoxil-
fenil}-4H-[1.2 4]oxadiazol-5-ona

/
L
H
h}‘%j h%{:
8 o. !
e
i =

De acuerdo con el metodo descrito en el Ejemplo 1, se obtuvo trans-3-{2-cloro-4-{2-
[4-{4-cloro-fenil}-ciciohexil}-4-metoximeatil-tiazol-5-1imetoxi}-fenil)-4H-

1.2 djoxadiazol-5-ona 3 parir de trans-5-clarometil-2-[4-{4-cloro-fenil)-ciclohexil]-4-
metoximetil-tiazol y 2-cloro-4-hidroxi-benzenitrile disponible en el mercado.
C26H25CIZN304S {548,48), MS (ESI): 5464 (M+H"),

Ejempio 13
3-[2-Cloro-4-(2-ciclopent/-4-metoximeti-oxazol-5-imetoxi)-fenilf-4H-
[1.2 4]oxadiazol-5-0na
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De acuerdo can el método descrito en el Ejemplo 1, se abtuvo 3-[2-cloro-4-(2-

_ciclopenti-4-metoximetil-oxazol-5-ilmetoxi}-fenil]-4H-[1.2.4]exadiazol-5-0na a partir-

de 5-clorometil-2-ciclopentil-4-metoximetil-oxazal vy 2-cloro-4-hidroxi-benzonitrilo
dispanible en el mercadeo.
C19HZ0CINGOS5 (405,84), MS (ESI): 406, 1 (M+H"}.

Ejempio 14
3-{2-Cloro-4-[4-meteximeti=-2-(6-triffitorometil-piridin-3-ih-tiazol-3-ilmetoxi]-fenil}-4H-
[1 2 4]oxadiazol-5-ona

7
. g
N"2 H
| . D
iy 5}—_“0 4 T’/'
e A 4-0
\__' N,r‘ .

] cl
F

De acuerdo con &l método descritc en el Ejemplo 1, se obtuvo 3-{2-cloro-4-[4-
meteximetil-2-(G-trifluarometil-piridin-3-il)-tiazol-5-iimetoxi]-fanill-4H-[1.2 4]oxadiazol-
5-ona a partir de 5—(5~clorﬁma1iI—4—methFme!iI—tiazn:ﬂ-Z-iI-]-E-triﬂuurcmetil—piridina y 2-
clore-4-hidroxi-benzonitrilo disponible en el mercada.

C20H14CIF3N404S (498 87), MS (ESI): 4993 (M+H",

Ejemplo 15
3{2-Clorg-4-(Z2-ciclohexil-4-etoximetil-oxazol-5-ilmetoxi}fenif]-4H-[1 2 4loxadiazol-5-

ona

De acuerdo con el metodo descrito en e Ejemplo 1, se obtuve 3-[2-cloro-4-(2-
ciclohexil-4-gtoximetil-oxazol-5-ilmetoxiy-fenil| 4H-[ 1.2 4]oxadiazol-5-ona a partic de
S-¢lorometi-2-ciclohexil-d-etaximetil-axaznl ¥ 2-cloro-4-hidroxi-benzonitrilo
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dispenible en ef mercade.
C21H24CIN3O5 (433,90), MS (ES1): 434,2 (M+H").

Ejemplo 16
3-[2-Cloro-4-(2-ciclohaxil-4-rnetoximetil-oxazol-5-ilmstoxi)-fenil]-4H-[1.2.4]oxadiazol-

J-ona

(Y 4T

De acuerdo con el método descritc en el Ejemplo 1, se obiuvo 3-[2-cloro-4-(2-
cicrohexil4-metoxiﬁetil—oxazu[—E-ilmetoxi}—fenilj—drH-[1.2.4]nxadiazal—5-una a parir
de .E-CIDeretiI~2-ciclohexil-4-metoximetil—qxazol vy 2-clare-4-hidroxi-benzonitrilo
disponible en el mercado, o

C20H22CIN30S (419,87}, MS (ESI): 420,71 (M+H").

Ejemglo 17
3-[2-Cloro-4-(Z-cicloheptil-4-metoximetil-oxazal-S-imetoxi)-fenil]-4H-
[1.2.4]oxadrazol-5-cna

£
0

alr

De acuerdo con e método descrite en el Ejlemplo 1, se obtuvo 3{2-claro-4-(2-
cicloheptil-4-meteximatil-oxazal-5-iimetoxi)-fenil]4H-{ 1.2 4]oxadiazol-5-ona 2 partir
de S-clorometil-2-cicloheptil-d-metoximetil-oxazol y  2-¢loro-4-hidroxi-benzonitrilo
disponible &n e mercada,

C21H24CIN305 (433,80), MS (ESI): 434,1 (MH+H").

Ejemplo 18
Trans-3-{2-Cloro-4-[4-metoximeti-2-(4-trifuarometil-ciclohexil)-oxazol-5-ilmetoxi]-
fenifl-4H-[1.2 4loxadiazel-5-ona 18z v

cis-3-{2-Clore-4-[4-metoximetil-2-(4-trifluorometi -ciclehexil-oxazol-S-ilmetoxi]-fenil}-

4H-[1.2 4joxadiazol-5-ona 18k
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De zcuerdo con gl método descrito en el Ejemplo 1, se obiuvo una mezcla de cis y
trans 3{2-cloro-4-[4-metaximetil-2-{4-trif uarometil-giclohexil-axazol-5-imetoxi] -
feni!}—ﬂ-H-[‘F_z_d]nxadiazml—S-ona a partir de cisfirans-5-cloremetil-d-metoximetil-2-{4-
trifluorometil-ciclohexilj-oxazel.  Los  diastereoisémeros se  separaron  por
cromatografia scbre una fase guiral Chiralpék AD-H/45 n-heptano.metanol:etanal =
10:1:1 + &cide ftrifluorcacético al 0,1% para obtener trans-3-{2-cloro-4-4-
metoximetil-2-{4-trifliorometi-ciclohexil}-oxazol-5-iimeatoxi]-fenil}-4H-
[1.2.4]oxadiazol-5-0na18a [C21H21CIFAN30S5 (487 87), MS (ESI): 488,2 (M+H"), Tr
= 245 min] y cis-3-{2-cloro-4-[4-mataximetil-2-{4-trifluorometil-ciclohexil}-oxazal-5-
iimetoxi]-fenil}-4H-1.2. 4Joxadiazol-B-ona 180 [C21HZ1CIFINAOS (487.87), MS
(ESI): 488,2 (M+H"), Tr = 8,0 min]. '

Elemplo 19
3-{2-Cloro-4-(2-ciclahexil-4-morfolin-4-ilmetil-axazol-5-ilmetoxi}-fenill-4H-
[1.2.4Joxadiazol-5-ona

.-"'_H\-‘//]

De acuerdo con el método descrite en el Ejemplo 1, se obtuvo 3-f2-cloro-4-(2-
ciclohexil-4-morfoli A-4-iimetil-oxazol-5-ilm ethxj}—fenil]-d H-[1.2.4)oxadiazoi-5-ana a
partir de 4-{5-clorormetil-2-ciclohexil-oxazal-4-iimetilj-marfolina y 2-clore-4-hidroxi-
benzonitrilo disponible en el mercado.

C23H27CINAOS (474,95), MS (ESI): 475,22 (M+H"},

Ejemplo 20
3-[2-Cloro-4-(2-ciclohexil-4-dietilaminometil-oxazol-5-ilmetoxij-fenil]-4H-

(1.2 4joxadiazol-5-ona
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De acuerde con 8l metodo descriio en el Ejemplo 1, se obtuvo 3-{2-cloro-4-(2-
ciclohexil-4-dietilaminomel-oxazol-3-metoxij-fenil}-dH-[1.2_4)oxadiazol-5-ona a
partir de {5-clorometil-2-ciclohexil-oxazal-4-ilmetil)-distil-amina y 2-tloro-4-hidroxi-
benzaonitrile disponible en el mercado, .
C23H29CIN404 (460,96), MS (ESI): 461,2 {M+H™,

Ejemplo 21

3-{2-Cloro-d-(2-ciclohexi-oxazol-4-imetoxi)-fenil]-4H-[1.2.4Joxadiazol-5-ona
Y : .

?#‘\\,‘J-——. i o
Moot
OO
_ -
- ‘u

De acuerde con el método drescrito en el Ejemple 1, se obtuvo 3{2-cloro-3-(2-
ciclohexil-oxazol-4-imetoxi}-feni]-4H-[1.2 4]oxadiazel-5-0na a partir de 2-ciclohexil-
4-yodometil-cxazol’ y 2-clore-4-hidroxi-benzonitrilo dispenible en el mercado.
£18H18CIN3O4 (375,81), MS (ESI): 376,1 (M+H").

Ejempla 22
3-{2-Cloro-4-]2-{2-ciclohexil-vinil-4-metoximetil-tiazol- 5-ilmetoxi]-fenil}-4H-
[1.2.4joxadiazal-5-00a

! ol
Q H\fo
. -0
S

T

De acuerda gon el métode descrito en el Ejempla 1, se obtuvo 3-{2-cloro-4-[2-{2-
ciclohexil-vinil)-4-metoximeti-tiazol-5-Imetoxi]-fenil}-4H-} 1.2 .4]oxadiazal-5-0na a
partir de S-clorometi-2-(2-ciclohexil-vinill-4-metoximetil-tiazol y 2-cloro-4-hidraxi-
benzonirilo disponible en el mercado,

C22H24CINIO4S (461,97), MS (ESI): 462,1 (M+H"),

Nocumento WO2Z004/2004075815
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Ejempio 23
3-{2-Cloro-4-[4-metil-2-{8-trifluprometil-piridin-3-i)tiazel-S-ilmetoxi]-feni}-4H-
[1.2.4]oxadiazol-H-ona

cl
e,
'1'(,_\ Yoy,  PPU3,DEAD rf%_\ [
§  om | - i e N2
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Gloro-4-{4-metil-2-(E-triflucrometii-piridin-3-il)-tiazal-5-metaxi]- benzomtnlc
,é—\ /E:jﬁ FFh3, DEAD \%‘\ ’Of

A una solucian enfriada con hielo de 2,76 g de [4-n'|etil-2—(E—triﬂuuromefil-pirid]n-S-il)u

S
F

tiazol-5-ill-meatancl, 2,06 g de 2-cloro-4-hidroxibenzonitrilo y 3,03 g de trifeniffosfina
en 30 ml de tefrahidrofurana se le afiadieron 1,74 ml dietilazodisarboxilato. La
mezela de reaccidn se agito a temperatura ambients durante la noche. Se
afadieron D,SE-mI de H20Z al 30% y la mezcla de reaccion sa diluyd mediante la
adicion de 200 I;l‘!| de éter distilico. La capa organica se lavo con 50 ml de NaCH 1
N y 50 ml de agua ¥ &8 secd scbre MgS04. El disolvente se retird al vacio. El
residuo resultante se punficsd por HPLC de fase inversa para obtener 2,02 g de 2-
cloro-4-{4-metil-2-(8-triflucrometil-piridin-3-il-tiazol-S-iimetoxi]-benzonitrilo en forma
de un licfilizada.

C18H11CIFIN3OS (409,82), MS (ESI): 4101 (M+H"),

3-{2-Clorg-d-{4-metil-2-{B-trifluorometil-piridin-3-il)-tiazal-5-1metoxi]-fenil}-4H-
[1.2.4loxadiazol-5-ona



De atuerde con el método descrito en el Ejemplo 1, se obtuvo 3-{2-cloro-4-[4-metil-
2-(6-tnflucrometil-piridin-3-il}-tiazol-S-ilmetoxi]-fenil}-4H-[1.2 4loxadiazol-5-ona a
partir de 2-cloro-d-[4-metil-2{(G-triflucrometil-piridin-3-il)-tiazol -5-lmetoxi]-
benzonitrilo, .

C19H12CIF3N4O3S (468,84), MS (ESI): 468,2 (M+H").
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Ejemple 24
3-(2-Cloro-4-1-[4-metil-2-{trans-1,4-trif uorometil-ciclohexil)-tiazol-5-il])- 2-fenif-atoxi}-
fenin-4H-[1.2 4)oxadiazol-5-ona

Ce acuerdo con el método descrite en el Ejemplo 1, se obtuvo 3-{2-cloro-4-{1-[4-
meiilé-(transJ A-riflucrometil-ciclohexd)-tiazol-5-il)-2-fenil-etoxi-enil-4H-
[1.2.4]oxadiazal-5-ona a parlir de 2-cloro-4-{1-{4-metil-2-{4-trifluorometil-ciclchexil)-

- tiazol-5-il)-2-fenil-etexi}-benzonitrilo {obtenide a partir de  1-[4-metil-2-(trans-1,4-

trifluorometil-ciclohexil)-tiazol-5-il]-2-fenil-etanc| vy 2-cloro-4-hidroxibenzonitrilo  de
acuerdon con el método descrito en gjemplo 235,

La mezcla racémica se separd en sus enantidmeros por cromatografia sobre fase
quiral (Chiralpak AD-H/38) can el eluyente n-heptane:propanol.etancl = 8:1:1, Tr|-=
7,13 min y 9,94 min.

C27TH2ECIF3N3035 (564,03), MS (ESI): 564,33 (M+H").

Los siguientes ejemplos se prepararon de acuerdo con el proceso D:
Ejemplo 25

3«{-4-[4-f3—.Etenci|mv:i—prupil}-z-{Bitr'rﬂuom'metil-pfrjdin-3-iI}—tiazoi-E-iimetoxi}—E—cluro-
fenil}-4H-[1 2 4joxadiazol-5-ona
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4-[4-{3-Benciloxi-propil}-2-{&-trifluorometil-piridin-3-il)-tiazol-3-ilmetoxi]-2-cloro-

benzonitriio
N /‘
0
flad, E‘.\MF N
N r— ]
F L

Se disolvieron 1,44 g de [4-(3-benciloxi-propil}-2-{6-triflusromethi-piridin-3-il)-tiazal-5-
ill-metanc! en 15 ml de dimetiformamida, Se afadieron 231 mg de hidruro sddico
{al 95%) y la mezcla de reaccidn se agitd a temperatura ambiente. Después de
trainta minutos, se afadiercn 548 mg de Z-cloro4-fluorohenzaniteilo y la mezela de
reaccidn se agitd a temperatura ambiente durante una hora. Después, la reaccién
se interrumpid mediante la adicion de 20 ml de agua y se exirajo tres veces con
poreiones de 50 ml de metil terc-butil éter. Las fases organicas combinadas se

secaron sobre MgSQ04. El disclvente se separé a vacio. & residuo resulanie se
purificé per HPLG de fass inversa para obtener 641 mg de 4-[4-{3-benciloxi-propil)-

2-(E-tr‘rﬂuommetn-pidd‘nn—séilj-tiazoi»S—ilmeioxi]-z-cio_ro-benzonitrilu en forma de un

27
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licfilizado amarilic.
C27H21CIFIN302S (544,0), MS (ESI): 544,2 (M+H"), Rf (n-heptano:acetato de etilo
=1:1) = 0,66,

3-{4-[4-{ 3-Benclloxi-propil)-2-{B-trifluorometil-pirdin-3-il}-tiazol-5-ilimetoxi)-2-cloro-
fenil}-4 H-{1 .2 4joxadiazol-5-ona

hil % l i o
Fy@ /LS)\\O _ \,Nf
TN -

De acuerds con el método descrite en el Ejemplo 1, se obtuvo 3-{4-[4-(3-benciloxi-
propil}-2-«{&-triftuorometil-piridin-3-il}-tiazol-5-iimetaxi]-2-cloro-fenil}-4H-
[1.2.4]oxadiazal-5-ona a partir de a- -[4-(3-kenciloxi-propil}-2- {E—tnﬂunmmatll~p|nd|n-3—
ily-tiazol-5-iimetoxi)-2-cloro-benzonitrila.

C28HZ2CIF3N4045 (603,02), MS {ESI}: 03,3 (M+H™M).

Ejempln 26 .
3-{2-Cloro-4-{1 [4-!’1’1Etl| -2- (E-trlﬂuornmem-plndm 3- |I} fiazol-5-i)-propoxi}-enil)-4H-
[1.2 4loxadizzol-5-ona

De acuerda con el metodo descrito en el Ejempilo 1, se obtuve 3-{2-clorg-4-{1-[4-
metil-2-(5-trifluorometil- piridin-3-il}-tiazol-5-1)-propoxi}-fenil)-4H-[1.2 4]oxadiazal-5-

onz a partir de 2-clero-4-{1-{4-metil-2-{6-triflucrometil-piridin-3-il)-tiazol-5-il]-propoxi}-
benzonitrila {obtenido & partir de 1-[4—metiI—E—{B—triﬂuornn‘ieiiI=piriu:ljn-3-iI)-tjazol—E—iJ]-
propan-1-at y 2-cloro-4-fluorohenzonitriio de acuerdo con el método descrito en
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ejempio 25).
C21HI1BCIF3N4033 (496,80}, MS (ESI): 4971 (M+H™),

Ejemplo 27 ‘
3-(2-Cloro-4-{2-(4-flucro-fenil)-1-{4-metii-2-(6-trifluorometil-piridin-3-il)-tiazol-5-il}-
etoxil-fenil}-4H-[1.2 4Joxadiazal-5-ona

De acuerdo con el métedo descrite en el Ejemplo 1, se obtuve 3-(2-cloro-4-{2-(4-
ﬂuoro—fénil}—‘l-[4—metil-2—(6—tn‘ﬂunmmetil-piridin-3-il}-t[azol—5-il]—etoxi}-feqil)—4H-

[1.2.4]oxadiazol-5-ona  a  partir  de  2-cloro-4-{2-(4-flunro-fenil}-1-[4-metil-2-(6-
trifluarometil-piridin-3-i-tiazol-5-M-etoxi}-benzonitrile (obtenido a partir de  2-(4-

flugro-fenity-1-{4-metil-2- (B-trifluorometil-pirdin-3-il)tiazol-5-]-etancl ¥ 2-cloro-4-

fluorobenzenitrilo de acuerdo con el métedo descrito en gjempio 25).
C26H17CIFAN4Q3S (576,98), MS (ESI): 577,0 (M+H").

Ejemplo 25

3-(2-Cloro-4-{2,2, 2-influoro- 1 -[4-metil-2-{4-tnfluorometil-ciclohexi)-tiazol-5-il]-etexi}-
fenii}-4H-(1.2. 4]oxad|azol 5-gna

De acuerdo ¢on el métado deserito en el Ejemplo 1, se obtuve 3-{2-clora-4-{2 2 2-
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triflucro-1-[4-metil-2-(4-triflucrometil-ciclohexil)-tiazol-5-il]-etoxi}-fenil)-4H-
[1.24]oxadiazol-5-ona a partir de 2-cloro-4-{2,2,2-trifluoro-1-[4-metil-2-(4-
trifluorometil-ciclohexil)-tiazol-5-il)-etoxi}-benzonitrilo (obtenido a partir de  2,2,2-
trifiuoro-1-[4-metil-2-(4-trifluorometil-ciclohexil)-tiazol-5-il}-etanol y 2-cloro-4-
fluorobenzonitrilo de acuerdo con el método descrito en ejemplo 25).
C21H18CIFBN303S (541,90), MS (ES!Y): 542,1 (M+H™).

Ejemplo 29
3-(2-Cloro-4-{1-[4-metil-2-(4-trifluorometil-ciclohexil)-tiazol-5-il]-2-piridin-2-il-etoxi}-
fenil)-4H-[1.2 4]oxadiazol-5-ona

Q
Y
N
NSO Ne_o
-8 9
N—O
Cl
F
F

F

De acuerdo con el método descrito en el Ejemplo 1, se obtuvo 3-(2-cloro-4-{1-[4-.

metil-2-(4-trifluorometil-ciclohexil)-tiazol-5-il)-2-piridin-2-il-etoxi}-fenil}-4H-
[1.2.4]oxadiazol-5-ona se obtuvo a partir de 2-cloro-4-{1-[4-metil-2-(4-trifluorometil-
ciclohexil)-tiazol-5-il)-2-piridin-2-il-etoxi}-benzonitrilo (obtenido a partir de 1-[4-metil-
2-(4-trifluorometil-ciclohexit}-tiazol-5-il}-2-piridin-2-il-etanol y 2-cloro-4-
fluorobenzonitrilo de acuerdo con el método descrito en ejemplo 25).
C26H24CIF3N403S (565,02), MS (ESI): 565,2 (M+H").

Los siguientes ejemplos se prepararon de acuerdo con el proceso E:
Ejempio 30

3-(2-Fluoro-4-{2,2,2-trifluoro-1-[4-metil-2-(trans-1 4-trifluorometil-ciclohexit)-tiazol-5-
il]-etoximetil}-fenil)-4H-{1.2.4]Joxadiazol-5-ona

-2k
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1.) NHZOH, THFMoOH_ L
2) fenilcloroformizte, piridina, DCM
3.) 08U, MaCN O)\

2-Fluoro-4-{2,2,2-trifluoro-1-[4-metil-2-(trans- 1,4-trifiuorometil-ciclohexil)-tiazol-5-il]-

etoximetil}-benzonitrilo

‘/ A i N
N N % =
Qﬂf ,©/ ‘*\)V C
+  Br

S
e disolvieron 800 mg de 2,2,2—triﬂuoro-1-[4-meti|-2-(trans-1.4-tri1'|uorometil-

w,_,z»»

ciclchexil)-tiazol-5-il)-etanol y 493 mg de 4-bromometil-2-fluoro-benzonitrilo en 25 mi
de dimetilformamida y fa mezcla se enfrié en un bafio de hielo. A 0°C, se afiadieron
116 mg de hidruro sédico (al 85%). El bafio de refrigeracion se retird y 1a mezcla de
reaccion se agitd a temperatura ambiente durante una hora. Después, se afiadieron
10 ml de agua y la reaccion sé extrajo tres veces con porciones de 30 ml de acetato
de etilo. lLas capas organicas combinadas se secaron sobre MgS0O4. El disolvente
se separ6 a vacio. El residuo resultante se purificé por HPLC de fase inversa para
obtener 550 mg de 2-fluoro-4-{2,2,2-trifluoro-1-[4-metil-2-(trans-1,4-trifluorometil-
ciclohexil)-tiazol-5-il]-etoximetil}-benzonitrilo.

C21H19F7N20S (480,45), MS (ESI): 481,2 (M+H").

3-(2-Fluoro-4-{2,2 2-triflucro-1-[4-metil-2-(trans-1,4-trifluorometil-ciclohexil)-tiazol-5-
il-etoximetil}-fenil)-4H-{1.2.4Joxadiazol-5-ona
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O

N F >~ 7

Iw
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] >
F

De acuerdo con el metodo descrito en el Ejemplo 1, se obtuvo 3-(2-fluoro-4-{2,2,2-
trifluoro-1 -[4-metil-2?(trans-1 4-trifluorometil-ciclohexil)-tiazol-5-il]-etoximetil}-fenil}-
4H-[1.2.4]oxadiazol-5-ona a partir de 2-fluoro-4-{2,2,2-trifluoro-1-[4-metil-2-(trans-
1,4-trifluorometil-ciclohexil)-tiazol-5-il)-etoximetil}-benzonitrilo,

C22H20F7N303S (539,48), MS (ESI): 540,2 (M+H").

Ejemplo 31
3-(2-Fluoro-4-{2 2 2-trifluora-1-[4-metil-2-(6-trifluorometil-piridin-3-il)-tiazol- 5-il]-
etoximetil}-fenil)-4H-[1.2.4]oxadiazol-5-ona

O
F F F HN’J<
O
h; A\ F \N/
AN S
F ol ©
F P
N
F

De acuerdo con el método descrito en el Ejemplo 1, se obtuvo 3-(2-fluoro-4-{2,2,2-
trifluoro-1-{4-metil-2-(6-trifluorometil-piridin-3-il)-tiazol-5-il}-etoximetil}-fenil)-4 H-

[1.2 4Joxadiazol-5-ona a partir de 2-fluoro-4-{2,2,2-trifluoro-1-{[4-metil-2-(6-
trifluorometil-piridin-3-il)-tiazol-5-il}-etoximetil}-benzonitriloc  (obtenido a partir de
2,2, 2-trifluoro-1-[4-metil-2-(8-trifluorometil-piridin-3-il)-tiazol-5-il)-etanol y 4-
bromometil-2-fluocro-benzonitrilo de acuerdo con el método descrito en ejemplo 30).

La mezcla racémica se separd en sus enantiomeros por cromatografia sobre fase
quiral (Chiralpak AD-H/44) con el eluyente n-heptano:propanol.etanol = 8:1:1
(preacondicionamiento de la columna con acido trifluoroacético al 0,1%), Tr = 9,51
miny 11,49 min.

C21H13F7N403S (534,42), MS (ESI): 535,2 (M+H").

Ejemplo 32
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3-(442,2,2-Trifluoro-1-[4-metil-2-(B-trifluorometil-piridin-3-il)-tiazol-5-i}-etoximetil}-
fenil)-4H-[1.2.4]oxadiazo!-5-ona

Fo F
F
0 H 0
=T
N—©O
N

De acuerdo con el método descrito en el Ejemplo 1, se obtuvo 3-(4-{2,2 2-triflucro-
1-[4-metil-2-(6-trifluorometil-piridin-3-il)-tiazol-5-il}-etoximetil}-fenil)-4H-
{1.2.4Joxadiazol-5-ona a partir de 4-{2 2 2-trifluoro-1-{4-metil-2-(6-trifluorometil-
piridin-3-il)-tiazol-5-il}-etoximetil}-benzonitrilo (obtenido a partir de 2,2, 2-trifluoro-1-
[4-metil-2-(6-tnfluorometil-piridin-3-il)-tiazol-5-il}-etanol  y  4-bremometil-benzonitrilo
dispanible en el mercado de acuerdo con el meétodo descrito en ejemplo 30).
C21H14FBN403S (516,43), MS (ESI): 517,1 (M+H").

Ejemplo 33
3-(4{1-[4-Metil-2-(6-trifluorometil-piridin-3-il)-tiazol-5-il}-propoximetil}-2-trifluorometil-
fenil)-4H-[1.2 4}oxadiazol-5-ona

e

i<

o

h#&—-.(\ \Nl

. l\ s b .

F =
N F F

F
De acuerdo con el método descrito en el Ejemplo 1, se obtuvo 3-(4-{1-[4-metil-2-(6-
trifluorometil-piridin-3-il)-tiazol-5-il}-propoximetil}-2-trifluorometii-fenil -4 H-
[1.2.4]oxadiazol-5-ona a partir de 4-{1 —[4-meti|-2-(6-triﬂuorometiT-piridin-3-ii)—tiazol-5;
il}-propoximetil}-2-trifluorometil-benzonitrilo (obtenido a partir de  1-[4-metil-2-(6-
trifluorometil-piridin-3-il)-tiazol-5-ilj-propan-1-al  y  4-bromometil-2-trifluorometit-
benzonitrilo de acuerdo con el método descrito en ejemplo 30).

C23H18FBN403S (544,48). MS (ESI): 545,1 (M+H").

Ejemplo 34
3-(2-Cloro-4-{2,2,2-trifluoro-1-[4-metil-2-(trans-1,4-trifluorometil-ciclohexil)-tiazo!-5-
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il]-etoximetil}-fenil)-4H-{1.2.4}oxadiazol-5-o0na
F

SN RO
N
F B o1
De acuerdo con el método descrito en el Ejemplo 1, se obtuvo 3-(2-cloro-4-{2,2,2-
triftuoro- 1-[4-metil-2-{trans-1,4-trifluorometil-ciclohexil}-tiazol- 5-il]-etoximetii}-fenil)-
4H-[1.2.4Joxadiazol-5-ona a partir de 2-cloro-4-{2 2 2-trifluoro-1-[4-metil-2-(4-
trifluorometil-ciclohexil)-tiazol-5-il}-etoximetil}-benzonitrito  (obtenido a partir de
2,2 2-trifluore-1-{4-metil-2-(trans-1 4-trifluorometil-ciclohexil)-tiazol-5-il}-etanol vy 4-

bromometil-2-cloro-benzonitrilo de acuerdo con el método descrito en ejemplo 30).
C22H20CIFEN303S (555,93), MS (ESI): 556,0 (M+H").

Ejemplo 35
3-(2-Cloro-4-{2,2 2-trifluoro-1-{4-metil-2-(6-trifluorometil-piridin-3-it)-tiazol-5-il}-

- etoximetil}-fenil)-4H-[1,2 4)oxadiazol-5-ona

F F

O
o N\//
N _0
N
De acuerdo con el metodo descrito en el Ejemplo 1, se obtuvo 3-(2-cloro-4-{2,2;2-
trifluoro-1-{4-metil-2-(6-trifluorometil-piridin-3-if)-tiazol-5-il}-etoximetil}-fenil}-4H-

[1.2.4]oxadiazol-5-ona a partir de  2-cloro-4-{2,2,2-trifluoro-1-{4-metil-2-(6-
trifluorometil-piridin-3-if)-tiazol-5-ii}-etoximetil}-benzonitrilo  (obtenido a partir de

2,2 2-triftuoro-1-[4-metil-2-(B-trifluorometil-piridin-3-il)-tiazo!-5-il]-etanol y 4-
bromometil-2-cloro-benzonitrilo de acuerdo con el método descrito en ejemplo 30).
C21H13CIFEN403S (550,87), MS (ESI): 550,97 (M+H").

Ejemplo 36
3-(8+2,2,2-Trifluoro-1-{4-metil-2-(6-triftuorometii-piridin-3-il)-tiazol-5-il}-etoximetil}-
quinolin-5-i}-4H-1.2.4]oxadiazol-5-ona
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De acuerdo con el método descrito en el Ejemplo 1, se obtuve 3-(8-{2,2,2-trifluoro-
1-[4-metil-2-(6-trifluorometil-piridin-3-il)-tiazol-5-il]-etoximetil}-quinolin-5-i)-4H-
[1.2.4)oxadiazol-5-ona a partir de 82,2 2-trifluoro-1-[4-metil-2-(6-triflucrometil-
piridin-3-il}-tiazol-5-il}-etoximetil}-quinoclina-5-carbonitrilo (obtenido a partir de 2,2 2-
trifluoro-1-{4-metil-2-(6-triflucrometil-piridin-3-il)-tiazol-5-il}-etanal  y  8-bromometil-
quinolina-5-carbonitnlo de acuerdo con el método descrito en ejemplo 30).
C24H15FBN503S (567,47), MS (ESI): 568,0 (M+H").

Ejemplo 37
3-(2-Claro-6-{2,2,2-trifluoro-1-[4-metil-2-(6-trifluorometil-piridin-3-il)-tiazol-5-il]-
etoximetil}-piridin-3-t)-4H-{1.2 4]oxadiazol-5-ona

O

X

F
o)
N F =\
!MI\ N
N s

De acuerdo con el método descrito en el Ejemplo 1, se obtuvo 3-(2-cloro-6-{2,2,2-
tri"ﬂuoro-1’[4-metil-2—(6-triﬂuorometﬂ-piridin—3-il)-tiazol-5-iI]—etoximetil}—piridin-3-il)-4H-
[1.2.4)oxadiazol-5-ona a partir de 2-cloro-62,2,2-triflucro-1-[4-metil-2-(6-
triffuorometil-piridin-3-il)-tiazol-5-il]-etoximetil}-nicotinonitrilo  (obtenido a partir de
2,2, 2-triflugro-1-{4-metil-2-(6-trifluorometil-piridin- 3-il)-tiazol-5-il]-etanol y 6-
bromometil-2-cloro-nicotinonitrilo de acuerdo con el método descrito en ejemplo 305.
C20H12CIFBN503S (551,86), MS (ESI): 552,0 (M+H").

Ejemplo 38
3-(2-Ciclopropil-4{2,2, 2-trifluorc-1-[4-metil-2-(6-trifluorometil-piridin-3-il)-tiazol-5-il]-
etoximetil}-fenil)-4H-{1.2 4]oxadiazol-5-ona

)
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1.) NH20H, THE4a0OH N S
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2-Ciclopropil-4-{2,2 2-trifluoro-1-[4-metil-2-(6-trifluorometil-piridin-3-il)-tiazol-5-il}-
etoximetil}-benzonitrilo

HO\

F = Pd(0AG)2, K3PQ4,
F N P(CY)3 -
F =N
= z&

Br
Se disolvieron 309 mg de 2-bromo-4-{2,2,2-trifluoro-1-[4-meti-2-(6-trifluorometil-
piridin-3-ii)-tiazol-5-il]-etoximetil}-benzonitrilo (obteriido a partir de  2,2,2-trifluore-1-
[4-metil-2-(B-trifluorometil-piridin-3-il)-tiazol-5-il]-etanol  y  2-bromo-4-bromometit-
benzonitrilo de acuerdo con el método descrito en ejemplo 30), 32 mg de
triciclohexilfosfina, 148 mg de acido ciclopropilborénico y 470 mg de K3PO4
monochidrato en una mezcla de 4 ml de tolueno y 0,4 ml de agua. La mezcla de
reaccion se purgé con argon y después se afiadieron 130 mg de acetato de paladio
(). La mezcla de reaccién se agitd a 100°C durante tres horas. La mezcla de
reaccion enfriada se diluyo mediante la adicion de 100 mi de acetato de etilo y se
filtré a través de una capa de celite. El filtrado se lavo dos veces con 25 ml de agua
y después se secd sobre MgSO4. El disolvenie se separé a vacio. El residuo
resultante se purificoé por HPLC de fase inversa para cbtener 185 mg de 2-
ciclopropil-4-{2,2,2-trifluoro-1-[4-metil-2-(6-trifluorometil-piridin-3-il)-tiazol-5-il]-
etoximetil}-benzonitrilo.
C23H17F6N30S (497,47), MS (ESI): 498,2 (M+H").
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3-(2-Ciclopropil-4-{2,2,2-trifluoro-1-[4-metil-2-(6-trifluorometil-piridin-3-il)-tiazol-5-il]-
etoximetil}-fenil)-4H-[1.2.4)oxadiazol-5-ona
F
N
l X S o

F P
N

H
N

=0
~0

5 De acuerdo con el método descrito en el Ejemplo 1, se obtuve 3-(2-ciclopropil-4-
{2.2.2-trifluoro-1-[4-metil-2-(B-trifluorometil-piridin-3-il)-tiazol-5-il]-etoximetil}-fenil)-
4H-[1.2.4]oxadiazol-5-ona a partir de 2-ciclopropil-4-{2,2,‘2—trifluoro-1-[4-meti|-2—(6-
triftuorometil-piridin-3-il)-tiazol-5-il]-etoximetil}-benzonitrilo.

C24H18F6N403S (556,49), MS (ESI): 557, 1 (M+H"). .

10
Ejemplo 39
3-(2-Ciclopropil-442,2 2-triflucro-1- [4-met|| 2-{trans, 1,4-trifluorometil-ciclohexil)-
tiazol-5-il}-etoximetil}-fenil)-4H-{1.2.4)oxadiazol-5-ona
S S
O)\ Pd{OAc)! K3PO4,
F>1 j ] Sy
Sy
Br
F
NN
1.) NM2OH. THFiMeOH 3 O
2.) fenilclorotormiato, sirding, DCM '
3.) DBU, MaCN 1':> -----
== A N
Q
N~g
15

2-Ciclopropil-4-{2,2,2-trifluoro-1-[4-metil-2-(trans-1,4-trifluorometil-ciclohexil)-tiazol-
5-il]-etoximetil}-benzonitrilo
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Se disclvieron 157 mg de 2-bromo-4-{2,2,2-trifluoro-1-[4-metil-2-(4-trifluorometii-
ciclohexil)-tiazol-5-il]-etoximetil}-benzonitrilo (obtenido a partir de 2,2, 2-rifluoro-1-
[4-metil-2-(trans-1 4-trifluorometil-ciclohexil)-tiazol-5-il}-etano! y 2-bromo-4-
bromometil-benzonitrilo de acuerdo con el método descrito en ejemplo 30), 8 mg de
triciclohexilfosfina, 32 mg de acido ciclopropilboronico y 237 mg de K3P0O4
monohidrato en una mezcla de 2 ml de tolueno y 0,2 ml de agua. La mezcla de
reaccion se purgd con argon y después se afiadieron 65 mg de acetato de paladio
(). La mezcla de reaccién se agitd a 150°C durante cinco horas. La mezcla de
reaccion enfriada se diluyd mediante la adicion de 100 ml de acetato de etilo y se
filtré a través de una capa de celite. El filtrado se lavé dos veces con 25 mi de agua
y después se seco sobre MgSO4. El disolvente se sebaré a vacio. El residuo
resultante se purificd sobre gel de silice con el eluyente n-heptano:acetato de etilo =
2.1 para obtener 44 mg de Z2-ciclopropil-4-{2,2,2-trifluore-1-[4-metil-2-(trans-1.,4-
triflucrometil-ciclohexil)-tiazol-5-it)-etoximetil}-benzonitrilo.

C24H24F6N20S (502,53), MS (ESI): 503,2 (M+H"), Rf (n-heptano:acetato de etilo =
2:1)=0,28.

3-(2-Ciclopropil-44{2,2,2-trifluoro-1-{4-metil-2-(trans, 1,4-trifluorometil-ciclohexil)-
tiazol-5-il}-etoximetit}-fenil)-4H-{1.2.4)oxadiazol-5-ona

Fo _F
E .
H
\ \Y
S N—C

F
F F

De acuerdo con el método descrito en el Ejemplo 1, se obtuvo 3-(2-ciclopropil-4-
{2.2,2-trifluoro-1-{4-metil-2-(trans, 1,4-trifluorometil-ciclohexil)-tiazol-5-il}-etoximetii}-
fenil)-4H-[1.2.4)oxadiazol-5-ona a partir de 2-ciclopropil-4-{2,2,2-trifluoro-1-[4-metil-
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2-(trans-1,4-trifluorometil-ciclohexil)-tiazol-5-il)-etoximetil}-benzonitrilo.
C25H25FBN303S (561,55), MS (ESI): 562,1 (M+H").

Ejemplo 40
3-(4-{2,2-Difluoro-1-[4-metil-2-(6-trifluorometil-piridin-3-il)-tiazol-5-il}-butoximetil}-
fenil)-4H-[1.2.4Joxadiazol-5-ona

O

HN’/<
0

l\; \ FF \N/

s Y
F /
S N
F

De acuerdo con el método descrito en el Ejemplo 1, se obtuvo 3-(4-(2,2-difluoro-1-
[4-metil-2-(8-trifluorometil-piridin-3-il)-tiazol-5-il]-butoximetil}-fenil)}-4H-
[1.2.4]oxadiazol-5-ona a partir de 4-{2,2-diflucro-1-{4-metil-2-(6-trifluorometil-piridin-
3-il)-tiazol-5-il}-butoximetil}-benzonitrilo (obtenido a partir de 2,2-difluoro-1-[4-metil-
2-(6-trifluorometil-piridin-3-il)-tiazol-5-il}-butan-1-ol  y ‘ 4-bromometil-benzonitrilo
disponible en el mercado de acuerdo con el método descrito en ejemplo 30).

La mezcla racémica se separd en sus enantidmeros por cromatografia sobre fase
quiral (Chifalpak AD-H/54) con el eluyente n-heptano:etanol = 52 + acido
trifluoroacético al 0,1%, Tr = 6,50 min y 8,77 min.

C23H19F5N403S (526,49), MS (ESI): 527,0 (M+H").

Ejemplo 41 '
3-(2-Cloro-4-{2,2-difluoro-1 -[4-metil;2-(6-triﬂuorometiI—piridin-3—il)-tiazo|—5-ii]-
butoximetil}-fenil)-4H-[1.2.4]oxadiazol-5-ona

—

F Ci

. - |
F
O
] H
- \ N O

F N

)@/( N \ f
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De acuerdo con el método descrito en el Ejemplo 1, se obtuvo 3-(2-cloro-4-{2,2-
difluoro-1-{4-metil-2-(6-trifluorometil-piridin-3-il)-tiazol-5-il}-butoximetii}-fenil}-4H-



10

15

20

25

169

1.2 4loxadiazol-5-ona a partir de 2-cloro-4-{2,2-difluoro-1-[4-metil-2-{6-trifluorometil-
piridin-3-il)-tiazol-5-il}-butoximetil}-benzonitrilo (obtenido a partir de 2,2-difluoro-1-[4-
metil-2-(6-trifluorometil-piridin-3-il)-tiazol-5-il]-butan-t-ol y  4-bromometil-2-cloro-
benzonitrilo de acuerdo con el método descrito en ejemplo 30).

C23H18CIF5N403S (560,93), MS (ESI): 561,1 (M+H").

Ejemplo 42
3-(4-{2,2-Difluoro-1-[4-metil-2-(&-trifluorometil-piridin-3-il)-tiazol-5-il]-butoximetil}-
naftalen-1-il}-4H-[1.2.4]oxadiazo!-5-ona

i

De acuerdo con el método descrito en el Ejemplo 1, se obtuvo 3-(4-{2,2-diflucro-1-

- [4-metil-2-(6-trifluorometil-pindin-3-il)-tiazol-5-il}-butoximetil}-naftaten-1-il)-4H-

[1.2.4)oxadiazol-5-0na a partir de 4-{2,2-difluoro-1-[4-metil-2-(6-trifluorometil-piridin-
3-il)-tiazol-5-il}-butoximetil}-naftalenc-1-carbonitrilo  (obtenido a partir de  2,2-
difluoro-1-{4-metil-2-(B-trifluorometit-piridin-3-if)-tiazol-5-i}-butan-1-ol y 4-bromometil-
naftaleno-1-carbonitrito de acuerdo con el método descrite en ejemplo 30).
C27H21F5N403S (576,55), MS (ESI): 5;1'7,2 (M+H"Y), '

Ejemplo 43
3-(8-{2,2-Difluoro-1-[4-metil-2-(6-trifluorometil-piridin-3-il}-tiazol-5-il]-butoximetil}-
guinolin-5-il)-4H-[1.2.4]oxadiazol-5-ona

F
F N \>
S 2 H
= N
WN\ N \FO
F N

N—O
F
De acuerdo con el método descrito en el Ejemplo 1, se obtuvo 3-(842,2-difluoro-1-
[4-metil-2-(6-triflucrometil-piridin-3-il)-tiazol-5-il)-butoximetil}-quinolin-5-il)-4H-
[1.2.4]oxadiazol-5-0na a partir de 8-{2,2-diﬂuoro—1-[4—meti1-2;(S-triﬂuorometil-piridin—
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3-il}-tiazol-5-if]-butoximetil}-quinalina-5-carbonitrile {obtenido a partir de 2,2-difluore-
1-[4-metil-2-(G-triflucrom eiiI-piridin—CS‘—il}—tiazo I-5-il]-butan-1-ol ¥ B-bromarmetil-
quinalina-5-carbonitrile de acuerdo con el método descrite en gjemplo 30). '
C2BH2OFSNGQ3S (577,54), MS (ESI): 5782 (M+H"),

Ejemplo 44

3-4-{2-Benzo[bltiofen-2-i-4-metil-tiazol-5-ilmetoxi)-2-cloro-fenil]-2H-
[1.2 4loxadiazol-5-¢na

N
o4
o ™
S CI

{2-Bromo-4-metil-tiazol-5-1}-metanol

Br"ﬁ{\\\’ — Br"[?;g\'OH

: Se afiade cuidadasamente borohidruro sddico 1,2 g, 31 ',2' mmal} a una solugidn de

éster etilico del acido 2-bromo-4-metil-tiazol-5-carboxilice (3,6 g, 15,6 mmolh en
gtanol (100 ml} y agua (1 ml) y se agita a temperatura ambiente durante doce

_horas. Et disolvente se retira cuidadosamente a presion reducida ¥ gl residuo se

recoge en acetato de etxlo y s2 lava con agua, La fase orgdnica se separa ¥ S seca
sobre MgSQ,. El disolvenie organico se retira a presion reducida para dar 3,2 g de
{2-bmmo-4-meti|~tiazol—S-iD—metanul, que sé usa sin purificacidn adicional
CEHEBrNOS (208,08}, MS (ES!): 208,0 (M+H".

2-Bromo-4-metil-tiazal-5-iimetil éster del acide metancsulfénico

E3r"‘[?~:£\/@H - ais‘ﬁ‘/o-ﬁf_

A una solucion enfriada ¢on hielo de (2-brumO—d-metil-tiazol—S-iI)-metanoi (3.2 g
15,6 mmol} y trictilamina (3,2 ml, 23 4 mmol) en diclorometano {80 mi) se le afiade
lentamente una solucién de cloruro de metamosulfonilo (21 g, 18,7 mmol} en
diclorometanoe (20 mi). La mezcla se mantiene a esta temperatura durante 45
minutos y después se deja calentar a temperatura ambiente. Después de 3 horas,
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se afade agua (30 ml} y la mezcla se exirae con acetato de stilo, La fase organica
se separaz y se seca sobre MgS0,.. El disolvente organico se retira a presign
reducida para dar 30 g de 2-bromo-4-meti-tizzol-S-ilmetit éster del acido

metanosulfonico, que se usa sin putificacion adicional,

4-{2~Eromo-4-metil-tiaznl—ﬁ—'rlmetoxi)-z-ci-::-m-be nzonitrloe

e -

A una solucidn de 2-cloro-d-hidroxi-benzonitrile (1.6 g, 10,1 mmol} en
dimetilformamida seca (30 ml) se le anade cuidadosamente hidruro sédico (486 mg,
12,1 mmol). La mezcia resufiante s& agita duranta 20 minutos a temperatura
ambpiente. Se afade Lna solucion de 2-bromo-4-metil-tiazol-5-ilmetil &ster del &cido
metanosuifénico (3,0 g; 10,1 mmol) en dimetilformamida seca (5 ml) y la mezcla de
reaccidn se agita a temperatura ambiente. Después de 5 h, la mezcla de reacsidn
se diluye con 100 ml de acetato de etilo y se afiade cuidadosamente agua (20 ml)
(Precaucidn: desprendimiente de H;). Las fases se separan y la fase organica se
seca sobre MgS0,. El disclvente se relira a presin reducida v el producto brute se
purifica por HFLC de fase inversa para producir 2,2 ¢ de 4-{2-broma-4-metil-tiazol-
S-ilmetoxi}-2-clnre-benzonitrilo,

C12HBBrCINZOS (343,63), MS (ES): 343.0 (MeHY.

4-{2-Bromo-4-metil-tiazal-5-ilimetoxi}-2-claro-N-hidroxi-benzamidina

Ay —
. f"{s o =N o “'&s\ o o,
Cl cl

Se disohid 4-(2-bromn~4—metil-fiazaI-S-iImetuxi}-2-clom-benzcnitri!o (200 mg, 0,8
mmol) en una mezela de 4 ml de tetrahidrafurane y 4 ml de metanal. Se afiadio.
hidrocloruro de hidroxilamina (1,0 g, 14,6 mmol) seguido de ia adicidn de 2,1 mil de
trietilamina. La mez¢la de reacgidn se agité a 65°C duranrte una noche. Los
disofventes se separaron a vacio y el residuo resultante se vertio en agua y se
exirajo cinco veces con acetato de efile. Log exfractos organicos combinados se
lavaron con salmuera, se secaron sobre MgS04 y el disolvente se evapord al vacio
para obterer 189 mg de 4-{2-bremo-4-metil-tiazol-5-imetoxi}-2-clora-N-hidroxi-
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benzamidina en forma de un aceite.
C12H11BrCIN302S (376,66), MS (ESI): 376,0 (M+H").

3-[4-(2-Bromo-4-metil-tiazol-5-ilmetoxi)-2-cloro-fenil]-2H-{1.2.4]oxadiazol-5-ona

AT AT — AL,

Se disolvié 4-(2-bromo-4-metil-tiazol-5-iimetoxi)-2-cloro-N-hidroxi-benzamidina (199
mg, 0,5 mmol) en 6 ml de diclorometano. Se anadieron piridina (55 mg, 0,7 mmol) y
cloroformiato de fenilo (108 mg, 0.7 mmol} y la mezcla se agitdé a temperatura
ambiente durante diez minutos. La mezcla se diluyé mediante la adicién de 25 mi
de acetonitrilo y se afiadieron 0,4 ml de 1,8-diazabiciclo[5.4.0Jundec-7-eno. La

mezcla de reaccion se agito a temperatura ambiente durante 10 minutos. La mezcla

. se evaport al vacio y el material bruto resultante se purificd por HPLC de fase

inversa para aobtener 142 mg de 3-[4-(2-bromo-4-metil-tiazol-5-ilmetoxi)-2-cloro-
fenil}-2H-[1.2.4]oxadiazol-5-ona en forma de un liofilizado amorfo.
C13H9BrCIN303S (402,66), MS (ESI): 402,0 (M+H").

3-[4-(2-Benzo[bltiofen-2-it-4-metil-tiazol-5-iimetoxi)-2-cloro-fenil]-2H-
[1.2.4)oxadiazol-5-ona

o N—L{ N~
N~ 1o~ )~

Se desgasifica una mezcla de 3-{4-(2-bromo-4-metil-tiazol-S-ilmetoxi)-2-cloro-fenil]-
2H-[1.2.4]oxadiazol-5-ona (300 mg, 0,7 mmol), écido benzo[bltiofeno-2-borénico
(142 mg, 0,8 mmol) y carbonato de cesio (730 mg, 2.2 mol) en dimetilformamida (5
ml) y agua (1 ml) usando una atmoésfera de argén durante 15 min, Se afiade
tetraquis-trifeniifosfin-paladio (0) (34 mg, 0,03 mmol) y la mezcla se calienta a 40°C
durante 4 horas. El disolvente se retira a presién reducida y el residuo se recoge en
agua (10 ml) y acetato de etilo (30 ml). Las fases se separan y la fase de agua se
extrae adicionalmente dos veces con acetato de etilo. Las fases organicas
combinadas se secan sobre MgSO, y el disolvente se retira a presion reducida. El
producto bruto se purifica usando HPLC de fase inversa para obtener 147 mg de 3-
[4-(2-benzo[bjtiofen-2-il-4-metil-tiazol-5-iimetoxi)-2-cloro-fenil]-2H-[1.2.4Joxadiazol-5-
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ona en forma de un liofilizado amorfo.
C21H14CIN303S2 (455,95), MS (ES!): 456,0 (M+H").

Ejemplo 45
3-{2-Cloro-4-[4-metil-2-(1-metil-1H-pirazol-4-il}-tiazol-5-iimetoxi]-fenil}-2H-

[1.2.4]oxadiazol-5-ona

N'é_\ ] N\ ]
| —f‘j/L {Hz&c

De acuerdo con el método descrito en ejemplo 44, se obtuvo 3-{2-cloro-4-[4-metil-2-
(1-metil- tH-pirazol-4-#)-tiazol-5-iimetoxi]-fenil}-2H-[1.2.4]oxadiazol-5-ona  mediante
la reaccion de 3-[4-(2-bromo-4-metil-tiazol-5-iimetoxi)-2-cloro-fenil]-2H-
[1.2.4]oxadiazol-5-ona y 1-metil-4-(4,4,5,5-tetrametil-1,3,2-dioxaborolan)-1H-pirazol.
C17H14CIN503S (403,84), MS (ESI): 404,1 (M+H"). |

Ejemplo 46
3-[2-Cloro-4-(4-metil-2-quinolin-8-il-tiazol-5-ilmetoxi)-fenil]-2H-[1.2.4])oxadiazol-5-ona

De acuerdo con el método descrito en ejemplo 44, se obtuvo 3-[2-cloro-4-(4-metil-2-
quinolin-8-il-tiazol-5-ilmetoxi)-fenil]-2H-{1.2.4]oxadiazol-5-ona mediante la reaccién
de 3-[4-(2-bromo-4-metil-tiazol-5-ilmetoxi)-2-cloro-fenil)-2H-{1.2.4]oxadiazol-5-ona vy
acido 8-quinolinilborénico.

C22H15CIN4O3S (450,91), MS (ESI): 4511 (M+H").

Los siguientes ejemplos se prepararon de acuerdo con el proceso D:
Ejemplo 47
3-(2-Metoxi-4-{1-[4-metil-2-(trans-1,4-trifluorometil-ciclohexil)-oxazol-5-if]-propoxi}-
fenil)}-4H-1,2 4-oxadiazol-5-ona
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CN  NH,OH.KHCI
""CJ\’4 | { /C[ +Q“ : 2 NEY,
F ? Microondas

140°C

0°C—+ 80°C, Microondas

N-
u-:;u 1) Fenilcsoroformizto [} ] ¢ j
¢ ° O_Q_{ - f | K ™g
4’0‘6 | nw iPr,NEt F - N o H
F ! N o\ F 1

2) IPrNEL
MO, 450°C

2-Metoxi-4-{1-[4-metil-2-(trans-1,4-trifluorometil-ciclohexil)-oxazol-5-il]-propoxi}-
benzonitrilo

F 0 OM NaM ¢ DfOQCN
F < ; N o F—}—O'"N o
F \

o*'c» 6()'0,I Microondas

A una solucion de 0,7 g de 1-[4-metil-2-(4-trifluorometil-ciclohexil)-oxazol-5-il}-
propan-1-ol eﬁ 3 ml de dimelilformamida a 5°C se le afiadieron 113 mg de una
suspension al 55% de hidruro sodico en aceite mineral. La mezcla de reaccién se
agité durante 30 minutos a 5°C. La mezcla resultante se anadio lentamente a una
solucién de 429 mg de 4-fluoro-2-metoxi-benzonitrilo en 1 ml de dimetilfformamida a
5°C. La mezcla resultante se agitd a 5°C dejando que la temperatura alcanzara la
temperatura ambiente. Después, se calentd en un tubo cerrado herméticamente a
60°C por irradiacién con microondas durante 15 minutos. Después de dejar que se
enfriara a temperatura ambiente, ia mezcla se vertid en agua y se exiragjo con
diclorometano. Los extractos organicos se secaron sobre sulfato de magnesio, se
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 dar 1,05 g de 2-metoxi4-{1-[4-metil-2-(trans-1,4-
trifluorometil-ciclohexil)-oxazal-5-il]-propoxi}-benzanitrilo.

C22H25F3N203 (422 45), MS (ESI): (M+H™) 423,4 (M+H").

N-Hidroxi-2-metoxi-4-{1-{4-metil-2-(trans-1,4-trifluorometil-ciclohexil}-oxazol-5-if]-

propoxi}-benzamidina

’L%cl
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. O((GQ—GN NH,OH.HET . { @_\ o
3 _Jt"Cﬁ\H 1 Ci . NEE& *
Micracnas

140°C

A una solucion de 1,07 g de Z2-metexi-4-{1-[4-meti-2-{trans-1 4-trif uorometil-
ciclohexil)-oxazol-5-il}-propoxil-benzonitrio &n 15 m! de metanol se le afadieron 7
mi de fristilamina seguido de 792 my de clorhidrato de hidroxilamina. La mezcla
resultante se cafentd en un tubo cemado herméticamente a 14G°C por irradiacion
con microondas durante 30 minutos. Después de dejar gque se enfriara a
temperatura ambiente, la mezcla se vertido en agua y se extrajo con djdlommetano.
Los extractos organicos se secaron sobre sulfato de magnesio, se filtraron y se
concentraran a presion reducida. EY producio brute se purificd por cromatogratia en
columna sobre gel de silice (gradiente de heptano 70/acetato de etiio 30 1o heptano
10/acetato de etilo 80} para dar 450 mg de N-hidroxi-2-metoxi-4-{1 -I4-metil-2-(trans-
1 4-trifluoromedtil-ciclohexit)~oxazol-5-il}-propoxi}-benzamidina. ‘
C22H2BF3N3I04 (455 48), M3 (ES): 456,0 (M+H).

3-(2-Meatoxi-4-{1-[4-metil-2-{trans-1 4-irflucrometil-ciclohexi)-oxazol-5-il}-propoxi}-
fenil)-4H-1,2 4-oxadiazol-5-ona

H
i o fo 4@_{1 - wt 1} Fenilclomfom mg f Q—(
. NH
¢ _|._O—-¢N ] PRt 'i"‘( }"
F L

2y IPrEL
MO, 150°C
. Pt A
una solucibn de 430 mg de N-hidroxi-2-metoxi-4-{1-[4-metil-2-(trans-1,4-
tiiffuorometil-ciclohexily-oxazol-S-il]-propoxi-banzamidina en 7 ml e

tetrahidrafurano a 0°C se le afiadieran 2,3 ml de N N-diisopropiletilamina seguido de
0,120 ml de claroformiate de fenilo. La mezela resultante se agité durante 5 minutos
a 0°C y después se verlié en agua y se extrajo con diclorometane. Los exiractos
organicos se secaron sobre sulfato de magnesio, se filtraron v se coﬁcentfaran a
presién reducida. El residuo se disolvia en 7 ml de tetrahidrofurano y 0,5 mi de N, N-
diisapropiletilamina. La solucién resultante se calenté en un tubo cerrado
herméticamente a 150°C por irradiscidon ¢on microondas durante 15 minutes,
Después de que se defara calentar a temperatura ambients, la mezcla se vertic an
agua \,r"se extrajo can diclorometana. Los extractos argdnicos se secaron sobre
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suifato de magnesio, se fitraron v se concentraron a presidn reducida, £l producto
bruto se purificd por cromategrafia en columna sobre gel de silice (heptano
S0facetato de etilo S0} seguido de trituracién con diclerometanaféter diisopropilico
para dar 210 mg de 23-{2-mefoxi-4-{1-[4-metil-2-(trans-1 4-triflucrometil-ciclohexil)-
oxazei-5-il)-propoxi}-fenil)-4H-1,2 4-oxadiazol-5-ona en forma de un sélido blanco.
C23H26F3IN305 (481 41), MS (ESI): 482 1 (M+H").

El racerﬁam se separd en sus enantiéGmeros por cromatografia de fluidos
supercriticos sobre fase quiral {Chiralpak AS, columna de 250 x 50 mm, 20 um) con
isg-propanol al 30%fdidxido de carbona al 70% como eluyente (136 bares, caudat:
300 mlfmin, UV 230 nm). El excesc enantiomérico de cada enantiomero se
determind por cromatografia analitica de fluides supercriticos sobre fase guiral
(Chiralpak AS, columna de 250 x 4,6 mm, 20 um) con iso-propanol al 15%/didxido
de carbono al 85% como eluyente {100 bares, caudat 3 mimin, UV 234 nm):
enantiomera  levorrotatorioc =88% de ee, Tr = 662 min, enantidmero
dextrorrotatorio: »08% de ee, Tr= 1 1,0 min.

Ejemplo 48 ,
3{2-Metoxi-4-[4-metil-2-(trans-1 4-trifluerametil-ciclohexil)-tiazol-5-ilmetexi]-fenil}-
4H-1,2. 4-oxadiazol-5-ona

0
"EL'ILHh
TR
=N
o
\
4
W\
.

De acuerdo con el mélodo descrito para 3-{2-metoxi-4-{1-[4-metil-2-{trans-1 4-
triflucrometil-ciclohexil)-oxazol-5-i)-prepoxil-fenil) 4H-1,2 4-oxadiazol-5-ona, 58
obtuvo  3-{Z-metoxi-d-[4-metil-2-{trans-1, 4-Irifluorometil-ciclohexil)-tiazol-5-ifmeataxi}-
feni}-d4H-1,2 4-oxadiazol-5-cna  a partr de [4-meti-2-{trans-1.4triflucrometi-
ciclohexil)-tiazol-5-il-metanc| y 4-fluore- 2-metoxibenzonitrilc.

C21H22F3N3045 (460,49), MS (ESI): 470,1 {M+H").

Ejemple 43
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3-(2-Metoxi4-{1-|4-metil-2-(irans-1 4-triflucrometil-ciciohexily-tiazol-5-i1]-propoxil-
fenil}-4H-1,2 4-oxadiazel-5-ona '

a
i)

e
ke @
em W

De acuerdo con el método descrito para 3-(2-metoxi-4-{1-[4-metil-2-{tirans-1,4-
trifluorometil-ciclohexilj-oxazol-5-ill-propoxi}-fenil}-4H-1,2 4-oxadiazol-5-ona, 5€
obuvo 3-(2-metoxi-4-{1-[4-metil-2-{trans-1,4-t0fluorometii-ciclohexil)-tiazol-5-il}-
propoxi}-fenil}-4H-1,2,44:rxadiazal-5-on_a a patir de 144-metil-2-{trans-1,4-
tn'ﬂuornmetil-ciclc:-hexiI)—tiazol—&ii]—;:ropa n-1-ol v 4-flugro-2-metoxibenzonitrilo.
C23H26F3N304S {497,54), MS {ESI): 408 1 (M+H").

El ragemato se separd en sus enantidmeros por cromatagrafia de fiuidos
supercriticos sobre fase quiral (Chiralpak AS—H, columna de 250 x 21 mm, 5 um)
con metancl al 15%/dicxido de carbona al 85% come eluyenta (caudal: 90 mifmin,
LV 254 nm). El excese enantiomerico de cada enantidmero se determing por
cromategrafia analitica de fluidos supercriticos sobre fase quiral {Chiracel AS,
columna de 250 x 4,6 mm, 5 um) con metanol al 15% y trietilamina al 0,1% en
didxido de carbono como eluyerte (100 bares, caudal: 3 mlfmin, UV 254 nm);
enantidmearo fevcrrctataﬂﬂ: »89% de ee, Tr = 677 min; enantiémerc
dextrorrotatorio: >99% de ee, Tr= 11,0 min.

Ejemplc S0
3-{5-Fluoro-2-metoxi-4-[4-metil-2-(trans-1 4-trifluorometil-ciclohexil)-tiazol-5-
iimetaxi]-fenill-4H-1,2 4-axadiazal-5-ona
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De acuerdo con el mélode descrito para 3-(2-metoxi-4-{1-[4-matil-2-{trans-1,4-
trifluorgmetil-ciclohexil}-oxazol-5-il}-propexi}Henil)-4H-1, 2 4-oxadiazol-5-0na, s&
obfuve  3-[5-fluoro-2-metoxi-d-{4-metil-2-{trans-1 A-triflusrometil-ciclohexil-tiazol-5-
iimetoxi}-fenil}-4H-1,2.4-oxadiazol-5-ona  a  partir  de  [4-metil-2-(trans-1,4-
triflucrometil-ciclohexii)-tiazo!l-5-ill-metanal y 4 S-diffuero-2-metoxibenzonitrilo
disponible en el mercado.
C21HZ21F4N3C4S (487 48), MS (ESI): 4881 (M+H™,

Ejemplo 51
3-{9-Fiuoro-2-metoxi-4-{1-[4-meti-2-({trans-1 ,4—triﬂ'uurcmetif~cibIohexiljniiazol—E—iJ}
prapoxf}-fanily-4H-1 2 4-oxadiazol-5-ona

De acusrdo con 8l métodoe descrit para 3-{2-metoxi-4-{1-[4-metil-2-(irans-1,4-
trifluarometil-ciclohexil)-oxazol-5-i]-propoxi}fenih-4H-1 ,2,4-0kadiazu I-5-0na, S8
obtuvo  3-{5-fluaro-2-metoxi-4-{1-{4-metil-2-({trans-1 4-trifluarcemetii-ciclohexil}-tiazal-
5-il]-propeoxil-fenilj-4H-1,2,4-0xadiazal-5-ona  a particr de 1-[4-metil-2-(trans-1 4-
trifluorometil-ciclohexil}-fiazol-5-il]-prepan-1-ol v 4 5-diflucro-2-metoxibenzonitrilo
disponible en &l mercado.

C23H25F4AN304S {515,53), MS (ESH: 516 (M+H").

E! racemato se separé &n suUs enantidmeros por cromatografia de fluidos
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supercriticos sobre fase quiral (Chiralcel OJ-H, columna de 250 x 21 mm, 5 pm) con
metanol al 5%/dioxido de carbono al 95% como eluyente (caudal: 90 mi/min, UV
230 nm). El exceso enantiomérico de cada enantidmero se determiné por
cromatografia analitica de fluidos supercriticos sobre fase quiral (Chiraicel QJ,
columna de 250 x 4.6 mm, 10 um) con iso-propanol al 15%/didxido de carbono al
85% como eluyente (100 bares, caudal: 3 mi/min, UV 230 nm): primer enantiémero:
92.4% de ee, Tr = 9,03 min; segundo enantidmero: >98% de ee, Tr= 12,48 min.

Ejemplo 52
3-{2-Diflucrometoxi-4-[4-metil-2-(trans-1,4-trifluorometil-ciclohexil)-tiazol-5-ilmetoxij-

fenil}-4H-1,2,4-oxadiazol-5-ona
0

Hu}ko
}:’«N

o

De acuerdo con el método descrito para 3-(2-metoxi-4-{1-[4-metil-2-(trans-1,4-
trifluorometil-ciclohexil)-oxazol-5-il]-propoxi}-fenil)4H-1,2 4-oxadiazol-5-ona,  se
obtuvo  orometoxi-4-{4-metil-2-(trans-1,4-trifluorometii-ciclohexil)-tiazol-5-itmetoxi]-
fenil}-4H-1,2 4-oxadiazol-5-ona a partir de [4-metil-2-(trans-1,4-trifluorometil-
ciclohexil)-tiazol-5-il]-metanol y 2-difluorometoxi-4-fluoro-benzonitrilo.
C21H20F5N304S (505,47), MS (ESI): 506,0 (M+H").

Ejemplo 53
3-(2-Difluorometoxi-4<{1-[4-metil-2-(trans-1,4-trifluorometil-ciclohexil)-tiazol-5-il]-
propoxi}-fenil)-4H-1,2,4-oxadiazel-5-ona

2k
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De acuerdo’ con el método descrito para 3-(2-metoxi-4-{1-{4-metil-2-{trans-1 4-
trifluerometii-ciclohexil)-oxazal-5-il]-propoxi-enil)-4H-1,2 4-oxadiazol-5-ona, 5e
obtuve 3-(2-diflucrometoxi-4-{1-[4-metil-2-{trans-1 4-trifluorometil-ciclohexil)-tiazol-5-
| 1-{d-metil-2-{irans-1,4-

N-propoxi}fenil}-4H-1,2 4-oxadiazol-5-ona  a  parir de

trifluarometil-ciclohexil}-tiazol-5-ill-propan-1-al y 2-diflugrometoxi-4-fluarg-
benzanitrilo.

C23H24FEN3045 (533,52}, M8 (ESI) 5341 (M+H™).

Ejemplo 54
3-[2-Difluorometoxi-5-fluoro-4-[4-metil-2-(trans-- ,4-tr1ﬂuurdmeti|—ciclohe xif-tiazof-5-
iimetaxi]-fenil}-4H-1,2 4-oxadiazgl-5-ona

De acuerdo con & métado descrito para 3-(2-metoxi-4-{1-[4-metil-2-{trans-1.4-
trifluoromestil-ciclohexil)-oxazol-5-il-prepoxi}-fenil)-4H-1,2 . 4-oxadiazal-5-ona, se
obtuva  3-{2-difluorometoxi-o-fluoro-4-[4-metil-2-{trans-1, 4-4nfluarometi-ciclohexil)-
frazal-5-ilmetoxi]-feni}-d4H-1 2 4-oxadiazcl-5-ona a partir de [4-metil-2-{trans-1,4-
trifluorometil-ciclohexil)-tiazol-5-il-metanal y 2-difluarometosxi-4, 5-difluare-
benzonitrilo.

C21H19FEN304S (523,46), MS (ES1): 524.1 (M+H"),
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Ejemplo 55 _
3-(2~Difluorometoxi-S—fluoro—4-{1 -[4-metil-2-(trans-1,4-trifluorometil-ciclohexil}-tiazol-
5-il]-propoxi}-fenil)-4H-1,2,4-oxadiazol-5-ona '

De acuerdo con el método descrito para 3-(2-metoxi-4-{1-[4-metil-2-(trans-1,4-
trifluorometil-ciclohexil)-oxazol-5-il}-propoxi}-fenil)-4H-1,2 4-oxadiazol-5-ona, se
obtuvo 3-(2-difluorometoxi-5-fluoro-4-{1-[4-metil-2-(trans-1,4-trifluorometil-
ciclohexil)-tiazol-5-il}-propoxi}-fenil}-4H-1,2, 4-oxadiazol-5-ona a partir de 1-[4-metil-
2-(trans-1,4-triflucrometil-ciclohexil)-tiazol-5-if]-propan-1-ol y 2-difluorometoxi-4,5-
difluoro-benzonitrilo.

C23H23FBN304S -(551,51),-MS (ESI): 552,0 (M+H").

Ejemplo 56
3-{2-Metoxi-4-{2-(trans-1,4-trifluorometil-ciclohexil)-4-(4-trifluorometil-piperidin-1-
ilmetil)-tiazol-S-ilmetoxi]-fenil}-4H-1,2 4-oxadiazol-5-ona

¢}
N, ».f-o
N
H

f N—o
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0
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De acuerdo con el método descrito para 3-(2-metoxi-4-{1-[4-metil-2-(trans-1,4-
trifluorometil-ciclohexil)-oxazol-5-il]-propoxi}-fenil)-4H-1,2 4-oxadiazol-5-ona, se
obtuvo 3-{2-metoxi-4-[2-(trans-1 4-trifluorometil-ciclohexil)-4-(4-triflucrometil-
piperidin- 1-ilmetif)-tiazol-5-ilmetoxi]-fenil}-4H-1,2 4-oxadiazol-5-ona a partir de [2-
(trans-1,4-trifluorometil-ciclohexil)-4-(4-trifluorometil-piperidin-1-ilmetil)-tiazol-5-il}-
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metanot y 4-fluoro-2-metoxibenzonitrilo.
C27H30FE6N404S (620,19), MS (ESI): 621,2 (M+H+),

Ejemplo 57 _
3-(2-Metoxi-4-{1-{2-(trans-1 4-trifluorometil-ciclohexil)-4-(4-trifluorometil-piperidin-1-

ilmetil)-tiazol-5-il]-propoxi}-fenil)-4H-1,2,4-cxadiazol-5-ona
o
i
N

H
28
PN
F N N

F\'i/‘O Q

F—F

F
De acverdo con el método descrito para 3-(2-metoxi-4-{1-[4-metil-2-(trans-1,4-
trifluorometil-ciclohexil}-oxazol-5-il]-propoxi}-fenil}-4H-1,2 4-oxadiazol-5-ona, se
obtuvo 3-(2-metoxi-4-{1-[2-(trans-1,4-trifluorometil-ciclohexil)-4-(4-trifluorometil-
piperidin-1-iimetil)-tiazol-5-il)-propoxi}-fenil)-4H-1,2,4-oxadiazol-5-ona a partir de 1-
[2-{trans-1,4-trifluorometil-ciciohexil)-4-(4-triflugrometil-piperidin-1-ilmeti)-tiazol-5-il}-
propan-1-ol y 4-fluoro-2-metoxibenzonitrilo.
C29H34FBN404S (648,67), MS (ESI): 649,3 (M+H").
El racemato se separdé en sus enantibmeros por cromatografia de fiuidos
supercriticos sobre fase quiral (Chiralpak AS-H, columna de 250 x 50 mm, 5 pm)
con metanol al 15%/dibxido de carbono al 85% como eluyente (128 bares, caudal:
100 ml/min, UV 254 pm). El exceso enantiomérico de cada enantibmero se
determind por cromatografia analitica de fluidas supercriticos sobre fase quiral
(Chiracel AS-H, columna de 250 x 4,6 mm, 5 um) con metanol al 15%/dioxido de
carbono al 85% como eluyente (100 bares, caudal: 3 mlmin, UV 254 nm): primer
enantiomero: >99% de ee, Tr = 4,24 min; sequndo enantiomero: >99% de ee, Tr =
8,83 min. )

Ejemplo 58
3-{5-Fluoro-2-metoxi-4-[2-(trans-1,4-triflucrometil-ciclohexil)-4-(4-trifluorometil-
piperidin-1-ilmetii)-tiazol-5-ilmetoxi}-fenil}-4H-1,2,4-oxadiazol-5-ona
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De acuerdo con el metodo descrito para 3-(2-metoxi-4-{1-[4-metil-2-(trans-1,4-
trfluorometil-ciclohexil)-oxazol-5-if}-propoxi}-fenil)-4H-1,2 4-oxadiazol-5-ona, se
obtuvo 3-{5-flucro-2-metaxi-4-[2-(trans-1,4-trifluorometil-ciclohexil)-4-(4-
triﬂuorometil-piperidin-1-ilmetiI)-tiazol—5—ilmetoxi]4fenil}-4H-1,2,4-oxadiazol-5-ona a
partir de [2-(trans-1,4-trifiluorometil-ciclohexil)-4-(4-triflucrometii-piperidin-1-imetil)-
tiazol-5-ii]-metanol y 4,5-difluoro-2-metoxibenzonitrilo disponible en el mercado.
C27H28F7N404S (638,61), MS (ESI): 639,2 (M+H").

Ejemplo 59
3-(5-Flucro-2-metoxi-4-{1-[2-(trans- 1 4-trifluorometil-ciclohexil)-4-(4-trifluorometil-
piperidin-1-ilmetil)-tiazol-5-il}-propoxi}-fenil)-4H-1,2,4-oxadiazol-5-ona

N'\O\FO
N

P

De acuerdo con el método descrito para 3-(2-metoxi-4-{1-{[4-metil-2-(trans-1,4-
trifluorometil-ciclohexil)-oxazol-5-il]-propoxi}-feni)-4H-1,2 4-oxadiazol-5-ona, se
obtuvo 3-(5-fluoro-2-metoxi-4-{1-[2-(trans-1,4-trifluorometil-ciclohexil)-4-(4-
trifluorometil-pipendin-1-ilmeti)-tiazol-5-t)-propoxi}-fenii)-4H-1,2 4-oxadiazol-5-ona a
partir de 1-[2-(trans-1 4-trifluorometil-ciclohexil)-4-(4-trifluorometil-piperidin-1-ilmetil)-
tiazol-5-il]-propan-1-ol y 4, 5-difluoro-2-metoxibenzonitrilo disponible en el mercado.
C29H3IIF7N404S (666,66), MS (ESI): 667,2 (M+H").

El racemato se separd en sus enantiomeros por cromatografia de fluidos
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supercriticos sobre fase quiral {(Chiralcel OD, columna de 250 x 20 mm, 5 um) con
15% de una mezcla de metanol al 75%/iso-propanol al 25%/diéxido de carbono al
85% como eluyente (148 bares, caudal: 100 ml/min, UV 230 nm). E| exceso
enantiomérico de cada enantibmero se determind por cromatografia analitica de
fluidos supercriticos sobre fase quiral (Chiralpak OD, columna de 250 x 4,6 mm, &
um) con 10% de una mezcla de metanol al 75%/iso-propanol al 25%/diéxido de
carbono al 90% como eluyente (100 bares, caudal: 3 mi/min, UV 230 nm). primer
enantiomero: >99% de ee, Tr = 4,99 min; segundo enantibmero: >99% de ee, Tr =
5,98 min.

Ejemplo 60
3-{2-Difluorometoxi-4-[2-(trans-1,4-triflucrometil-ciclohexil)-4-(4-trifluorometil-

piperidin-1-iimetil)-tiazol-5-ilmetoxi]-fenil}-4H-1,2 4-oxadiazol-5-ona
o)
N =0
N
H
/ N—o

=/ yF
F
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De acuerdo con el metodo descritoc para 3-(2-metoxi-4-{1-[4-metil-2-(trans-1,4-
triftuorometil-ciclohexil)-oxazol-5-il]-propoxi}-fenil)-4H-1,2,4-oxadiazol-5-ona, se
obtuvo 3-{2-difluorometoxi-4-[2-(trans-1,4-riflucrometil-ciciohexii)-4-(4-trifluorometil-
piperidin-1-ilmetii)-tiazol-5-iimetoxi]-fenil}-4H-1,2,4-oxadiazol-5-ona a partir de [2-
(trans-1,4-trifluorometil-ciclohexif)-4-(4-trifluorometil-piperidin-1-ilmetil)-tiazol-5-il)-
metanol y 2-difluocrometoxi-4-fluoro-benzonitrilo.
C21H20F5N304S (505,47), MS (ES!): 506,0 (M+H™).

Ejemplo 61
3-{2-Diflucrometoxi-4-{1-[2-(trans-1 4-trifluorometii-ciclohexil)-4-(4-triflucrometil-
piperidin-1-ilmetil)-tiazol-5-il}-propoxi}-fenil}-4H-1,2 4-oxadiazol-5-ona
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De acuerdo con el método descrito para 3-(2-metoxi-4-{1-[4-metil-2-(trans-1,4-
trifluorometil-ciclohexil)-oxazol-5-il]-propoxi}-fenil}-4H-1,2,4-oxadiazol-5-ona, se
obtuvo 3-(2-diflucrometoxi-4-{1-[2-(trans-1,4-triflucrometil-ciclohexil)-4-(4-
trifluorometil-piperidin-1-iimetil)-tiazol-5-il}-propoxi}-fenil)-4H-1,2,4-oxadiazol-5-ona a
partir de 1-[2-(trans-1,4-trifluorometil-ciclohexil)-4-(4-trifluorometil-piperidin- 1-ilmeti)-
tiazol-5-il]-propan-1-ol y 2-difluorometoxi-4-fluoro-benzonitrilo.

C29H32F8N404S (684,65), MS (ESI): 685,1 (M+H").

Ejemplo 62
3+{2-Difluorometoxi-5-fluoro-4-[2-(trans-1,4-trifluorometil-ciclohexil)-4-(4-
triflucrometil-piperidin-1-ilmetil)-tiazol-5-ilmetoxi]-fenil}-4H-1,2,4-oxadiazol-5-ona

N 0

De acuerdo con el método descrito para 3-(2-metoxi-4-{1-{4-metil-2-(trans-1,4-
trifluorometil-ciclohexil)-oxazol-5-ilj-propoxi}-fenil}-4H-1,2, 4-oxadiazol-5-ona, se
obtuvo 3-{2-difluorometoxi-5-fluoro-4-[2-(trans-1,4-triflucrometil-ciclohexil)-4-(4-
triflucrometil-piperidin- 1-ilmetil)-tiazol-5-iimetoxij-fenil}-4H-1,2 4-oxadiazol-5-ona a
partir de [2-(trans-1,4-trifluorometil-ciclohexil)-4-(4-triflucrometil-piperidin-1-iimetil)-
tiazol-5-il-metanol y 2-difluorometoxi-4,5-diflucro-benzonitrilo.

C2TH27FIN40A4S (674,59), MS (ESI): 675,1 (M+H").
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Ejemplo 63
3-(2-Difluorometoxi-5-fluoro-4-{1-(2-(trans-1, 4-trifluorometil-ciclohexil)-4-(4-
triflucrometil-piperidin-1 -ilmetilj—tiazol-5—il]-propoxi}-fenil)—4H-1 ,2,4-oxadiazol-5-ona

(o)
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De acuerdo con el método descrito para 3-(2-metoxi-4-{1-[4-metil-2-(trans-1,4-
trifluorometil-ciclohexil)-oxazol-5-il}-propoxi}-feni)-4H-1,2 4-oxadiazol-5-cna, se
obtuvo  3-(2-difluorometoxi-5-fluoro-4-{1-[2-(trans-1,4-trifluorometil-ciclohexil)-4-(4-
trifluorometil-piperidin-1-ilmetil)-tiazol-5-il}-propoxi}-fenil)-4H-1,2,4-oxadiazol-5-cna a
partir de 1-[2-(trans-1,4-trifluorometil-ciclohexil)-4-(4-triffuorometil-piperidin-1-iimetil)-
tiazol-5-il)-propan-1-ol y 2-difluorometoxi-4,5-difluoro-benzonitrilo.

C29H31F9N404S (702,64), MS (ES!): 703,0 (M+H").

Ejemplo 64
3-(5-Fluoro-2-(2,2,2-trifluoro-etoxi)-4-{ 1-[2-(trans-1,4-trifluorometil-ciclohexil)-4-(4-
trifluorometil-piperidin-1-ilmetil)-tiazo!-5-il}-propoxi}-fenil)-4H-1,2,4-oxadiazol-5-ona
o
N Ne=0
N
H

F O\—_"(
—-—\—‘ EF

s
O*

De acuerdo con el método descrito para 3-(2-metoxi-4-{1-[4-metil-2-(trans-1,4-

trifluorometil-ciclohexil)-oxazol-5-il]-propoxi}-fenil)-4H- 1,2 4-oxadiazol-5-ona, se

obtuvo  3-(5-fluore-2-(2,2, 2-trifluoro-etoxi)-4-{1-[2-(trans-1,4-trifluorometil-ciclohexil)-

4-(4-trifluorometil-piperidin-1-ilmetil)-tiazol-5-il}-propoxi}-fenil)-4H-1,2,4-oxadiazo!-5-
ona a parlir de 1-[2-(trans-1,4-trifluorometil-ciclohexil)-4-(4-trifluorometil-piperidin-1-
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ilmetil}-tiazo!-5-il}-propan-1-ol y 4,5-difluoro-2-(2, 2, 2-trifluoro-etoxi)-benzonitrilo.

. C30H32F10N4048S (734,66), MS (ESI): 735,0 (M+H+),

Los siguientes ejemplos se prepararon de acuerdo con el proceso A:
Ejemplo 65
3{2-Fluoro-4-[4-metil-2-{trans-1,4-trifluorometil-ciclohexil)-tiazaol-5-ilmetoxi}-fenil}-
4H-1,2,4-oxadiazol-S-ona

0
‘cN A
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- OH /' N—F ol
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Fluoro-4-{4-metil-2-(trans-1, 4-trifluorometil-ciclohexil)- tiazol-5-ilmetoxi]-benzonitrilo
CN

OH Q F
PPh,, DEAD
5:{, — o
cN
N
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F oo FfY.
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De acuerdo con el metodo descrito para 2-cloro-4-[4-metil-2-(6-triflucrometil-piridin-
3-il)-tiazol-5-iimetoxil-benzonitrilo, se  obtuvo  2-fluoro-4-[4-metil-2-(trans-1,4-
trifluorometil-ciclohexil)-tiazol-5-ilmetoxil-benzonitrilo a partir de [4-metil-2-(trans-1,4-
trifluorometil-ciclohexil)-tiazol-5-ill-metanol y 2-flucro-4-hidroxi-benzonitrilo.
C19H18F4N20S (398,43), MS (ESI): 399,0 (M+H").

3-{2-Fluoro-4-[4-metil-2-(trans-1,4-trifluorometil-ciclohexil)-tiazol-5-ilmetoxi}-fenil}-
4H-1,2,4-oxadiazol-S-ona

3 Documento WO2005/111003
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De acuerds con o método descrite para 3-(2-metoxi-4-{1-[4-metil-2-(trans-1,4-
trifluorometil-ciclohexil)-oxazol-5-ill-propoxi-fenl<4H-1,2 &-oxadiazol-5-ona, se
obiuvo 3-{2—fluarc—d-[4-metil—2—{traq5-1,4—trifluommetil-ciciahexil}-hazoI—E-ilmemxi]—
fenil}-4H-1,2,4-oxadiazel-5-ona  a  partir  de  2-fluoro-4-[4-metil-2-{trans-1,4-
trifluorcometil-ciclghexilj-tiazol-5-{metoxil-benzonitriio.
C20H19F4N303S (457,45}, MS (ESI): 458,0 (M+H*).

Ejemplo 68
3-{2-Fluoro-4-{1-{4-meti-2-{trans-1, 4-triflLorometil-ciclohaxil)-tiazol-5-ii}-propoxi}-
fenin-4H-1,2 4-oxadiazol-5-ona

De acuerde con el método descrito para  3-{2-fluoro-4-[4-metil-2-(trans-1,4-
tr'rfluorumetiJ—cicIuhexiI)—tiazcrl-Er-iImetoxi]—feni!}—4H-1,2,4-nxadjazcl-5—ana. se obtuvo
3-{2-luoro-4-{1-[4-metil-2-(trans-1,4-frifluorometil-ciclohexil)-tiazol-5-if]-propoxi}-
fenil)-4H-1,2 4-cxadiazol-5-cna a partic de 1-[2-{trans-1,4-trifluorometil-ciclohexil)-4-
(4-trifluarometil-piperidin-1-ilmetil)-tiazol-5-il}-propan-1-ol y 2-fluoro-4-hidroxi-
benzonitnlo.

C22H23F4N3035 (485,50), MS (ESI): 486, 1 (M+H"). _

El racemate se separty en sus enantiomeros por HPLG sobre fase quiral {Chiratpak

QN-AX, columna de 35 x € om, 10 um) con metanol al 100% como eluyente
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(caudal: 103 mimin, UV 254 nm). El exceso enantiomérico de cada enantiomero se
determiné por HPLC analitica sobre fase quiral (Chiralpak 50801, columna de 250 x
4,6 mm, 20 um) con metanol al 2%f/iso-propanol al 2%/acetonitrilo al 96% como
eluyente (3 bares, caudal: 3 mi/min, UV 254 nm) enantiémero dextrorrotatorio:
5 >99% de ee, Tr = 5,21 min; enantidémero levorrotatorio: >99% de ee, Tr = 8,14 min.

Ejemplo 67
3-{2-Fluoro-4-[2-(trans-1,4-trifluorometil-ciclohexil)-4-(4-trifluorometil-piperidin-1-
ilmetil)-tiazol-5-ilmetoxil-fenil}-4H-1,2,4-oxadiazol-5-ona
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3-{2-Fluoro-4-[2-(trans-1,4-trifluocrometil-ciclohexif}-4-(4-trifluorometil-piperidina-1-

carbonil)-tiazol-5-ilmetoxi}-fenii}4H-1,2,4-oxadiazol-5-ona
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De acuerdo con el método descrito para 3-(2-fluoro-4-{4-metil-2-(trans-1,4-
trifluorometil-ciclohexil}-tiazol-5-ilmetoxi}-fenil}-<4H-1,2 4-oxadiazol-5-ona, se obtuvo
3-{2-fluoro-4-[2-(trans-1,4-trifluorometil-ciclohexif)-4-(4-triflucrometil-piperidina-1-

5  carbonil)-tiazol-5-iimetoxil-fenii}-4H-1,2,4-oxadiazol-5-ona a partir de [5-hidroximetii-
2-(trans-1,4-trifluorometil-ciclohexil)-tiazol-4-il]-(4-trifluorometil-piperidin-1-il)-
metanona y 2-fluoro-4-hidroxi-benzonitrilo.

C26H25F7N404S (622,57), MS (ESI): 623,0 (M+H").

10 3-{2-Fluoro-4-[2-(trans-1 4-triflucrometil-ciclohexil)-4-(4-trifluorometil-piperidin-1-
iimetil}-tiazol-5-ilmetoxi]-fenil}-4H-1,2,4-oxadiazol-5-ona

0
cN . 0
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A una solucién de 140 mg de 3-{2-fluoro-4-[2-(trans-1 4-trifluorometil-ciclohexil)-4-
(4-trifluorometil-piperidina-1-carbonif)-tiazoi-5-ilmetoxi)-fenil}-4H-1,2 4-oxadiazol-5-
- 15 ona en 3 mil de tetrahidrofurano a temperatura ambiente se le afadieron 1,1 ml de
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una solucion 1 M de hidruro de diisobutilaluminio en tetrahidrofurano. La mezcla
resuitante se agitd durante 1 hora a temperatura ambiente. La mezcla se vertid en '
una solucion acuosa de NaHSO4 y diclorometano y se extrajo con diclorometano.
Los extractos- organicos combinados se secaron sobre sulfato de magnesio, se
filtraron y se concentraron a presidn reducida. El residuo se purificé por
cromatografia preparativa de capa fina sobre gel de silice (diclorometano
93/acetona 7) para dar 37 mg de 3-{2-fluoro4-[2-(trans-1,4-trifluorometil-ciclohexil)-
4-(4-trifluorometil-piperidin- 1-ilmetil)-tiazol-S-ilmetoxij-fenil}-4H-1,2,4-oxadiazol-5-
ona en forma de un sélido blanco.

C26H27F7N40Q3S (608,58), MS (ESI): 609,1 (M+H").

Ejemplo 68
3-(2-Fluoro-4-{1-{2-(trans-1 4-trifluorometil-ciclohexil)-4-(4-trifluorometil-piperidin-1-
iimetil)-tiazol-5-il}-propoxifenil)-4H-1,2,4-oxadiazol-5-ona
0
N =0
~ N

H
F

De acuerdo con el método descrito para 3-{2—ﬂuoro-4-[2-(trans-1,4-tr'n‘luor6metila
ciclohexil)-4-(4-trifluorometil-piperidin-1-ilmetil)-tiazol-5-ilmetoxi)-fenil}-4H-1,2, 4~
oxadiazol-5-ona, se obtuvo 3-(2-fluoro-4-{1-[2-(trans-1,4-trifluorometil-ciclohexil)-4-
{(4-trifiuorometil-piperidin-1-ilmetil)-tiazol-5-ilj-propoxi}-fenil)-4H-1,2 4-oxadiazoi-5-
ona a partir de [5-(1-hidroxi-propif}-2-(trans-1,4-triflucrometil-ciclohexil}-tiazol-4-il}-(4-
trifluorometil-piperidin-1-il)-metanona y 2-fluorc-4-hidroxi-benzonitrilo.
C28H31F7N403S (636,64), MS (ESI): 637,1 (M+H").

Los siguientes ejemplos se prepararon de acuerdo con ¢l proceso J:
Ejemplo 69

3-[4-[4-Metil-2-(trans-1,4-trifluorometil-ciclohexii)-tiazol-5-ilmetoxi]-2-(2, 2, 2-trifluoro-
efoxi)-fenil]-4H-1,2 4-oxadiazol-5-ona
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A una solucién de 96 pl de trifluoroetanol a 0°C se le afiadieron lentamente 1,31 mi
de una solucidon meolar de terc-butdoxido potasico en terc-butanol. La solucion
resultante se afadid lentamente a una solucidén de 100 mg de 3-(2-fluoro-4-[4-metil-
2-(trans-1,4-trifluorometil-ciclohexil)-tiazol-5-iimetoxi}-fenil}-4H- 1,2, 4-oxadiazol-5-ona
en 4 ml de tetrahidrofurano a 0°C. La mezcla resultante se agité durante una noche
dejando que la temperatura alcanzara la temperatura ambiente y despugs se
calentd a 120°C durante 45 minutos por irradiacién con microondas en un tubo
cerrado herméticamente. Se afiadid una solucion que contenia 48 ! de
triffluoroetanol y 0,65 ml de una solucién molar de terc-butéxido potasico en terc-
butanol y la mezcla se calenté a 120°C durante 20 minutos por irradiacion con
microondas en un tubo cerrado herméticamente. La mezcla se concentr$ a presion
reducida y el residuo se recogié en 25 ml de acetato de etilo y 25 m! de agua. La
capa acuosa se separd y se extrajo tres veces con 10 ml de acetato de etilo. Los
extractos organicos se secaron sobre sulfato de magnesio, se filtraron y se
concentraron a presion reducida. El producte bruto se purificd por cromatografia en
columna sobre gel de silice {gradiente de heptano 100 a heptano 30/acetato de etilo
70) seguido de cromatografia preparativa de capa fina socbre gel de silice (heptano
30/acetato de etilo 70) para dar 24 mg de 3-[4-[4-metil-2-(trans-1,4-trifluorometil-
ciclohexif)-tiazol-5-ilmetoxi]-2-(2, 2, 2-trifluoro-etoxi)-fenill-4H-1,2,4-oxadiazol-5-ona
en forma de un sélido blanco.

C22H21FBN304S (537,48), MS (ESI): 538,0 (M+H").
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REIVINDICACIONES

1. Compuestos de la formula |,
R5
/
Y
AN
Y
R8 RS R10

/VLO R4 RT H o
U N
R7 ’ X N \(

N/O
R3 R2
formula |
en la que
B es C(R4) o N;
R1 es H, halégeno, alquilo (C1-C8), alquileno (C0-C4)-O-zlquileno (C0-C4)-

H, cicloalquilo (C3-C7), SCH3, CN, donde los grupos alquilo y

alquileno estan sin sustituir o sustituidos de 1 a 5 veces con F;

R2,R3,R4 son independientemente
H, haldégeno, alquilo (C1-C8), alquileno (C0-C4)-O-alquileno (C0-C4)-H,
SCH3, CN, donde los grupos alquilo y alquileno estan sin sustituir o

sustituidos de 1 a § veces con F;

R2 y R3 junto con los atomos de C a los que estan unidos forman un anillo arilo
(C6-C10) o heteroarilo (C5-C10);

X es O, §, S(0), 5(0)2, O-CH2, S-CH2, CH2-0, CH2-S;

unodeUyVesNyelotroes SuO0;
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es un enlace, alquileno (C1-C8), alquenileno {C2-C8), que estan sin
sustituir o mono-, di- o trisustituidos con OH y F;

es un enlace, O, S, S(O), S(0)2, N(R6);

es H, alquilo (C1-C8), alquileno (CO-C4)-cicloalquilo (C3-C13), alquileno
(CO-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), donde los grupos alquilo y
alquileno pueden estar mono-, di- o trisustituidos con alquilo (C1-C4) y
O-alquileno (CO-C4)-H, donde los grupos alquilo y alquileno pueden
estar sustituidos de 1 a 5 veces con F, y donde los grupos cicloalquilo,
arilo, heterocicloalquilo, heterocicloalquenilo y heteroarilo estan mono-,
di- o trisustituidos con F, Cl, Br, CF3, alquilo (C1-C4) y O-alquileno (CO-
Ca)-H: |

es H, alquilo (C1-C8) o alquenilo (C2-C8), que estan sin sustituir o
mono-, di- o trisustituidos con F y O-alquileno (C0-C4)-H;

- junto con el dtomo de nitrdgeno al que estan unidos (Y = N(R6)) forman

un grupo heterocicloalquilo (C3-C9), un heterocicloalquenilo (C3-C9) o
heteroarilo (C5-C9) que puede contener adicionalmente 1 a 3
heteroatomos N, O, S y que esta sin sustituir o mono- o disustituido con
F, CF3, alquilo (C1-C4), O-alquilo (C1-C4), OH, CH2-OH, S02-alquilo
(C1-C4), CO-alquilo (C1-C4), CO-NH2, NH-CO-alquila (C1-C4), arilo
(C6-C14) y heteroarilo (C5-C15);

es un enlace, alquileno (C1-C8), alquenileno (C2-C8), alguilideno (C2-
C8) o alquileno (C1-C6)-O-alquilo (C1-C8);

es un anillo cicloalquilo (C3-C13) o heterocicloalquilo (C4-C15),
heterocicloalquenilo (C4-C15) o heteroarilo (C5-C15);

son independientemente H, halégeno, alquilo (C1-C8), alquileno (CO-
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C4)-O-alquileno (CO-C4)-H, SCF3, SF5, S(0)2CF3, O-arilo (C6-C12),
arilo {(C6-C12), NO2, donde los grupos alquilo y alquileno estan sin
sustituir o mono-, di- ¢ trisustituidos con F y el grupo arilo esta sin
sustituir o0 mone-, di- o trisustituido con haldégeno, alguilo (C1-C4) u O-
alquilo (C1-C4): |

R9 y R10 son independientemente H, alquilo (C1-C6), alquenilo (C2-C6), alquileno

(CO-C6)-arilo  (C6-C14), alquileno  (CO-CB)-heteroarilo  (C5-C15),
alquileno (CO-C6)-cicloalquilo (C3-C8), algquilenc (C0-C6)-cicloalquenilo
(C3-C8), donde los grupes alquilo y alquileno estan sin sustituir o mono-,
di- o trisustituidos con F y los grupos arilo y heteroarilo estan sin sustituir
o mono-, di- o trisustituidos con halégeno, alquio (C1-C4) u O-alquilo
(C1-C4),

en tcdas sus formas esterecisomericas y mezclas en cualquier relacidn, y sus sales

fisiologicamente aceptables y formas tautoméricas.

2.

R1

R2

R3

R4

Compuestos de la férmula | seguin la reivindicacién 1, en los que

es C{R4) o N;

es H, halégeno, alquilo (C1-C8), alquileno (CO—C4)-O¥anuileno (CO-C4)-
H, cicloalquilo (C3-C7), donde los grupos alquilo y alquileno estan sin
sustituir o mono, di- o trisustituidos con F;

es H,.

es H o haldégeno;

es H;

R2 y R3 junto con los atomos de C a los que estan unidos forman un anillo arilo

(C8) o heteroarilo (C5-C6);

30
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es O, O-CHZ,

unodeUyVesNyelotroesSuQ,

w

R5

R6&

R5yR6

R7

R8

R9

R10

es un enlace, alguileno (C1-C5);

es un enlace, O, N(RG),

es H, alquilo (C1-C8), alquilenc (C0-C4)-arilo (C6-C14);

es H, alquilo (C1-C8),

junto con el dtomo de nitrégeno al que estan unidos (Y = N(RB)) forman

un grupo heterocicloaiquilo (C3-C9), que estd sin sustitur o
monosustituido con CF3;

es un enlace, alguileno (C1-C4) o alqueniteno (C2-C4);

es un anilo cicloalquilo (C3-C8), heterocicloalquilo (C5-C6) o heteroarilo
(C5-C12);

es H, alquilo (C1-C8), alquileno (C0-C4)-O-alquileno (CO0-C4)-H,
S(0)2CF3 o arilo (C6-C12), donde los grupos alquilo y alquileno estan
sin sustituir o mono-, di- o trisustituidos con F y el grupo arilo esta sin

sustituir o mono-, di- o trisustituido con halégeno;

es H;

es H, alquilo (C1-C6) o alquilenc (C0-C6)-aril (C6-C14)-alquileno (CO-
C8)-heteroarilo (C5-C185), donde los grupos alquilo y alquileno estan sin
sustituir 0 mono-, di- o trisustituidos con F y el grupo arilo estd sin

sustituir o mono-, di- o trisustituido con halégeno;

es H.
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3. Compuestos de la formula | segtin las reivindicaciones 1 6 2, en los que

B esCHoN

R1 es H, haldgeno, alquilo (C1-C8), alquileno (C0-C4)-O-alquilena (C0-C4)-
H o cicloalquite (C3-C7), donde los grupos alquilo y alquileno estan
sin sustituir © mono, di- o trisustituidos con F;

R2, R4 son H;

R3 esHoF,;

R2 y R3 junto con los dtomos de C a los que estdn unidos forman un anillo arilo
(C6) o heteroarilo (C5-C6);

R5

R6

es O, OCH2;

esNy
es O, S;

es un enlace, alquileno (C1-C4),

es un enlace, O, N(R6);

es H, aiguilo (C1-C8) ¢ alquileno (CO-C4)-arilo (C6-C10), donde los grupos
alquilo y alquileno pueden estar mono-, di- o trisustituidos con F, alquilo (C1-

C4) y O-alquileno (C0-C4)-H;

es H, alquilo (C1-C4);

R5 y R6 junto con el atomo de nitrégeno al que estan unidos (Y = N(R8)) forman un

heterocicloalgquile (C3-C6), que puede contener adicionalmente 1
heteroatomo N u O y que esta sin sustituir © mono- o disustituido con F,
CF3, CH3, OCHa3 y fenilo;
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Z es un enlace, alquileno (C1-C4) o alquenileno (C2-C4);
A es un anillo cicloalquilo (C5-C8) o heterocicloalquilo (C5-C10),

heterocicloalguenilo (C5-C10) o heteroarilo (C5-C10);

R7, R8  son independientemente H, haldgeno, alquilo (C1-C8), alquileno (CO-
C4)-O-alquileno (C0-C4)-H, arilo (C6-C12) o S(0)2CF3, donde los
grupos aiquilo y alquileno estan sin sustituir o mono-, di- o trisustituidos

con F y el grupo arilo esta sustituido con halégeno;

RS H, alquilo (C1-C4), alquileno (C0O-C4)-arilo (C6-C10) o alquileno (C0O-C4)-
' heteroarilo (C5-C6), donde los grupos alguilo, alquileno, arilo y

heteroarilo estan sin sustituir o mono-, di- o trisustituidos con F :

R10 H.

4, Los compuestos de la férmula | de acuerdo caon las reivindicaciones 1 a 3,
en los que

B es C(R4);

R1 es H, halégeno, alquilo {C1-C8), alquileno (C0-C4)-O-alquileno (C0-C4)-H o
cicloalquilo (C3-C7), donde los grupos alquilo y alquileno estan sin sustituir o mono,
di- o trisustituidos con F;

R2, R4 son H;
R3 es H, F;
X es O, S;
\% esNy
U es Q, S;

315
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es un enlace o alquileno (C1-C4);

es un enlace, O, N(RS),

es H, alquilo (C1-C8)}, alquileno (C0-C4)-cicloalquilo (C3-C8), alquileno (CO-
C4)-arilo {C8-C10), alquileno (C0O-C4)-heterocicloalquilo (C4-C6), alquileno
(CO-C4)-heterocicloalquenilo (C4-C6) o alquileno (C0-C4)-heteroarilo (C5-
C6), donde los grupos alquilo y alquileno pueden estar mono-, di- ©
trisustituidos con F, alguilo (C1-C4) y O-alquileno (C0-C4)-H y donde los
grupos cicloalquilo, arilo, heterocicloalquilo, heterociclozalquenilo  y
heteroarilo estan mono-, di- o trisustituidos con F, CF3, alquilo (C1-C4) y O-
alquileno (C0-C4)-H,

es H, alquilo (C1-C4);

R5 y R6 junto con el &tomo de nitrogeno al que estan unidos (Y = N{(R6)) forman un

R7, R8

heterocicloalquilo (CB-CG)_, heterocicloalquenilo (C3-C6) o heteroarilo
(C5-C6) que puede contener adicionalmente 1 heteroatomo N u O y que
esta sin sustituir o mono- o disustituido con F, CF3, CH3, OCH3, fenilo y
heteroarito {C5-C8);

es un enlace, aiquileno (C1-C4), alquilideno (C2-C4) o alquileno (C1-
C4)-0-alquilo (C1-C4);

es un anillo cicloalquilo (C5-C8) o heterocicloalquilo (C5-C10),
heterocicloalguenilo (C5-C10) o heteroarilo {C5-C10);

" son independientemente H, halégeno, alquilo (C1-C8), alquileno (CO-
C4)-0O-alquileno (CO-C4)-H o arilo (C8-C12), donde los grupos alquilo y
alquileno estan sin sustituir o mono-, di- o trisustituidos con F y el grupo

arilo esta sustituido con halégeno;

R9 y R10 son independientemente H, alquilo (C1-C4), alquileno (C0-C4)-fenilo,

alquileno (CO-C4)-heteroarilo (C5-C6).

>tk
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5. Los compuestos de la férmula | de acuerdo con las reivindicaciones 1 a 4,
en los que
R1 es H, F, Cl, CH3, OCH3, OCHF2, OCH2C¥F3 o ciclopropilo.

6. Los compuestos de la férmula | de acuerdo con las reivindicaciones 1 a 5,
en los que
R1 es OCH3, OCHF2 u OCH2CF3.

7. Los compuestos de la férmuia | de acuerdo con las reivindicaciones 1 a2 5,
en los que
R1 es H, F, Cl, CH3 o ciclopropilo.

8. Los compuestos de Ia férmula | de acuerdo con las reivindicaciones 1 a 7,
en los que '
R2yR3 son H.

9. Los compuestos de la férmula | de acuerdo con las reivindicaciones 1 a 8,
en los que
X es O 0 O-CH2-.

10. Los compuestos de la férmula | de acuerdo con las reivindicacion_es 1a9,
en los que

\% esNyUesO; o0

V esNyUesS.

1. Los compuestos de la formula | de acuerdo con las reivindicaciones 1 a2 0,

" enlos que

RS y R6 junto con el atomo de nitrégeno al que estan unidos forman un grupo
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heterocicloalquilo (C3-C7), que puede contener adicionalmente de 1 a 2
heteroatomos N, O, S, que estan sin sustituir o mono- o disustituidos con F, CF3,
CH3, u OCH3.

12. Los compuestos de la formula | de acuerdo con las reivindicaciones 1 a 11,
en los que
Z es un enlace.

13. Los compuestos de la formula | de acuerdo con las reivindicaciones 1 a 12,

en los que
R7 es H, F, CH3, CH2CH3, CF3, OCH3 o fenilo; y
R8 es H. |

14, Los compuestos de la férmula | de acuerdo con las reivindicaciones 1 a 13,
en los que

R9 es etilo, CF2CH2CH3, CF3, CH2-fenilo, CH2-(4-F-fenil) o CH2- piridilo y
R10 esH. '

15. Los compuestos de la férmula | de acuerdo con las reivindicaciones 1 a 14,

en los que

A es ciclohexilo,
R7 es 4-CF3,

R8 esHy

R1 es O-CH3, O-CH2CF3 0 -O-CHF2.

16. Los compuestos de la férmula | de acuerdo con las reivindicaciones 1 a 15,

enlos que
w es =CH2-,
Y es un enlace y

R5 es H.

%)
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17. Los compuestos de la formula | de acuerdo con ias reivindicaciones 1 a 16,

en los que

B es C(R4);

R1 esH, F, CI

R2, R3,R4 sonH;

X es O 0 O-CHZ;

A es N;

U es S,

W es —CH2-;

Y es un enlace;

RS es H;

Z es un enlace;

A es piridinilo o ciclohexilo;

R7 es CF3;

R8 es H;

Rg es CH2-CH3, CF3, CF2-CH2-CH3, CH2-4F-fenito o CH2-piridilo y

R10 esH.

18. Los compuestos de la férmula | de acuerdo con las reivindicaciones 1 a 17,
en los que

B es C(R4);

R1 es O-CH3, O-CH2CF3 0 -O-CHF2;

R2, R4son H;

R3 esHoF;

X es O;

\ es N;

u es0o0S;

W es un enlace 0 -CH2-;

Y es un enlace o N(R6);

RS es CH3;

R6& es CH3;

R5 y R6 junto con el nitrégeno al que estan unidos forman un anillo de piperidina
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que esta sustituide con CF3;

Z es Un enlace,
A es ciclohexilo;
R7 es 4-CF3,

RS as H;

Rg es H o etilo;
R10  esH.

19. Lin producte farmacéutico que comprende uno o mas compuestos de la

farmulz | de acuerdo con una o mas de ias reivindicacicnes 1 a 18.

20. Un producte farmaceutica que comprende uno o mas compuestos de 1a
férmuia [ de acuerde con una o mas de las reivindicaciones 1 a 18, v una o mas
susfancias activas que tienen efectos beneficlasos en las alkeraciones metabdlicos
4 trastornos ascciados frecuentemente con estas. |

21. Un producto farmacéutico que comprende uno o mas compuestos de la
férmula | de acuerdo con una o mas de las reivindicacionas 1 a 18, y uno ¢ mas
antidiabéticos. ’

22, Un producto famaceéutico que comprende ung o mas compuestos de la
farmula | de acuerdo con una o mas de las refvindicaciones 1 a 18, y unc o mas
moduladores de lipidos.

23 El uso de los compuestos de la formula | de acuerdo con una o mas de las
reivindicaciones 1 a 13, para {ratar y/fo prevenir trastornos del metabalismo de
scidos grasos y trastornes de uso de |a glucasa. '

24. El uso de fos compuesios de la formula ) de acuerdo con una o mas de las
reivindicaciones 1 a 18, para tratar y/o prevenir trastornos en ios que estd implicada
la resistencia a iz insulina.

25.  Efuso de los compuestos de Ia formula | de acuerda con una o mas de las

reivindicaciones 1 a 18, para tratar y/o prevenir la diabetes meflitus, incluyendo ta

218
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prevencion de secuelas asociadas con ésta.

6.  Eluso de los compuestos de 1a formula | de acuerdo con una o mas de las

retvindicaciones 1 a 18, para tratar y/o prevenir dislipidemias y sus secuelas.

27, El uso d2 los compuestos de ia farmuda | de acuerdo con una o mas de las
reivindizaciones 1 a 18, para iratar y/o prevenir estados que pueden estar

asociados con el sindrome meiabélico,

28. El uso de los compuesios de 12 fdrmula | de acuerds con una o mas de |as
reivindicaciones 1 a 18 para tratar y/o prevenir trastornos desmielinizantes y otros

trastornos neurodegenerativos del sistema nervioso central y periférico.

24, El uso de compuestos de acuerdo con una o mas de las reivindicaciones 1 a

18, comprinados con al menos un compuesto activo adicional, para tratar trastornos

- del metabolismo de acidos grasos y trastornes de utilizacion de iz glucosa.

a0 El usa de compuestos de acuerdo con una 0 mas de las reivindicaciones 1 a
18, cembinados con al menos un compuesto active adicional, para tratar trastornos

en los que esta implicada la resistencia a la insulina.

M. Un prbceso nara preparar un producto famacéutico que comprende una o
mas de los compuestos de acuerdo con una o mas de las reivindicaciones 1 a 18,
que comprende mezclar el compuesto active con un vehiculo farmacéuticamente

aceptable, y poner esta mezela en una forma de administracion adecuada.

cyll
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RESUMEN

DERIVADOS DE FENIL- Y PIRIDINIL-1,2 4-OXADIAZOLONA, PROCESOS PARA
SU PREPARACION Y SU USO COMO COMPUESTOS FARMAGCEUTICOS

La invencidn se refiere a derivados de fenil-1,2 4-oxadiazolona en todas sus
formas estereolsoméricas y mezclas en cualquier relacion, v sus sales
fisioldgicamente aceptables y formas tautoméricas gque muestran actividad

agbnista de PPARdelta, Lo gue se describa son compuestos de la formula !,

(I}

R5
7
Y
AN
W
R8 y RS R10
, . R4 R1
A /JQ N\ N .0
z ¥ ‘f
R7 . \N’"D

donde los radicales son como sg han definide, y sus sales fisioldgicamente
acepiables y procesos para su preparacian, Los compuestos son adecuados para el
tratamiento wo prevencién de trastomos de metabolismo de acidos grasos y
trastornos de ulilizacion de la glucosa asi como de trastornos en los que esta
implicada la resistencia a la insulina ¥ la desmielnizacién y otros trastornes

neurodegenerativos del sistema nervioso central y periférico.
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(21) N e solicitud: (22) Fecha de solicitud:

(51} Clasificacion Interacional :

(71)Solicitante(s) SANOFI-AVENTIS

(72} Inventor{es) DR. STEFANIE KEIL, DR. MATHIAS URMANN, DR. WOLFGANG WENDLER, DR. MAIKE GLIEN, DR. PATRICK
BERNADELL), DR. KAREN CHANDROSS, LAN LEE .

(74) Apoderado:  DR. LUIS PATINO LEYVA

{30} Prigsidad {31) N°Prioridad 32) Fecha (33) Pais
05021277.8 29/09/2005 EP
{85) Fecha inicic fase nacional: 22 de julio de 2007 {87) Publicacion intemacional
{86) Datos relalivos a la presentacion de la solicitud PCT Fecha: 12/04/2007
Fecha de presentacion de la solicitud: 26/09/2006 N® publicacion; WO 2007/039177 A3
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NOTIFICATION-OF THE RECORDING
OF A CHANGE

(PCT Rule 92bis.1 and
Administrative Instructions, Section 422)

PATENT COOPERATION TREATY
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WA

From the INTERNATIONAL BUREAU

To:

Patentabteilung

65926 Frankfurt am Main
ALLEMAGNE

Date of mailing (day/monthiyear)
25 July 2007 (25.07.2007)

¢

SANOFI-AVENTIS DEUTSCHLAND GMBH

Industriepark Hochst, Geb. K801

Applicant's or agent’s filc reference

DE2005/044

IMPORTANT NOTIFI

CATION

Intemational application No.

PCT/EP2006/009303

international filing date {daymonthAear)

26 September 2006 (26.09.2006}) .

B9 the applicant ] the inventor

1. The following indications appearcd on record concerning:

[ the ageat

[] the common represcntative -

Name and Address
QXNOFI-AVENTIS DEUTSCHLAND GMBH
riningstrasse 50

65929 Frankfurt am Main
Germany

DE

Statc of Nationality

Statc of Residence
DE

Telzphene No.

Facsimile No.

Telcprinter No.

DQ the person [ the name

2. The international Bureaw hereby notifics the applicant that the following change has been recorded concemning:

] the address

[] the nationality

] the residence

Name and Address

SANOFI-AVENTIS
74, avenue de France

~——1 E=75013_Paris

FR

State of Nationality

State of Residence
FR

Telephone No.

France
L

~

Facsimile Nao.

Teleprinter No.

3. Further observations, if necessary:

4. A copy of this notilication has been sent to:

P8  the recciving Office

[ the Intemnational Searching Authority

[] the International Preliminary Examining Authority

D&  the designated Offices concerned
[ the clecied Offices concerned

[J other

The International Bureau of WIPQ
34, chemin des Colombenes
1211 Geneva 20, Switzerland -

Facsimile No. +41 22 338 §2 70

Authorized officer

Blanc Veronique

e-mail Veronique.Blanc@wipo.int

Telephone No. +41 22 338 96 66

Form PCT/IB/306 {Ociober 2003)

I/DBXOQEDGI2
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REQUISITOS NECESARIOS PARA PRESENTACION Y AGILIZACION

DEL TRAMITE

PATENTE DE INVENCION ( X ) MODELO DE UTILIDAD { )

- Indicacién de que se solicita la concesidén de una patente

- Datos de identificacion del solicitante o de la persona que
presenta la solicitud

- Descripcion de la invencidn

- Dibujos de ser estos pertinentes

- Comprobante de pago de las tasas establecidas

COMPLETA (X) INCOMPLETA ( )

DISENO INDUSTRIAL ( )

- Indicacion de que se solicita el registro de Disefio Industrial

- Datos de identificacidon del solicitante o de la persona que
presenta la solicitud

- Representacion grafica y fotografica del Disefio Industrial o
muestra del material que incorpora el disefio

- Comprobante de pago de las tasas establecidas

COMPLETA ( ) INCOMPLETA ( )

EZQUEMA DE TRAZADO ( )

- Indicacion de que se solicita el registro de Disefio Industrial

- Datos de identificacidon del solicitante o de 'a persona que
presenta [a solicitud

- Representacion grafica del Esquema de Trazado

- Comprobante de pago de las tasas establecidas

COMPLETA { ) INCOMPLETA { )

USUARIO RADICADOR

(X)
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Bogota,
2020

Doctox (a}

PATINO LEYVA LUIS

Apoderado(a}l y/o Repregentante de
SANOFI AVENTIS

REFERENCIA Radicacién No. 8 30798
Solicitud internacional PCT/*EP2006/009303
Fecha inicio fase nacional 29/04/2008
Trémite 11
Evento 378
Actuacién 430
oficio No. . 5941

Como resultadc del examen de forma, realizado con fundamento en el articulo 38 de
la Decisidén 486 de la Comisgidn de la Comunidad Andina, articulo 27 del Tratado de
Cooperacidén en Materia de Patentes (PCT), regla 51 bis del Reglamento y Circular
Unica de la Superintendencia de Industria y Comercio, se le comunica que:

1. La solicitud no contiene la copia del documento en gue consta la cesidn del
derecho a la patente del inventor al solicitante o a su causante. (Ryt. 26-k)
Decisidén 486. :

En cumplimiento de lo dispuesto por el articulo 39 de la Decisién 486, se le
requiere para que dentro del término de dos meses siguientes a la fecha de
notificacidn del presente oficio, complete los requisitos anteriormente enunciados.
En caso de no dar cumplimiento al presente reguerimiento, la solicitud se
considerara abandonada y perderd su prelacién.

Notifiquese el presente ofiebio cghforme a lo dispuests en ¢l numeral 5.2, literal
e), del capitulc guinto del titt}ﬁyprimero de la Circular Unica No.10 de 2001.

ALIX CARMENZA
Jefe de la dj

SPEDES DE VYERGEL
igidén de Nuevas Creaciones

El anterioy #0 requerimiento fue notificado por fijacidn en lista de

Eecha____._is—ﬂﬁw ZUU&
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