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« | Patente de Invencion.
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E-mail:
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INVENTOR (ES)
(72) Nacionalidad o Domicilio: VER PAGINA ADQJLINTA

<:> PCT (86)

Solicitud Internacional No,  PCT/US2008 /069713 Fzcha Julio 11, 2003

Pulblicacidn Internacional o, WO 2009/012125 Fecha Enera 22, 2009

Titulo (54) _COMPUESTOS Y METODOS PARA MODULAR EL RECEPTOR
FARNESOIDE X (FXR)

Clasificacion Internacional (51) _C0T0 261/03, Co70 413/12, A6l 31/42, AG1P
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ANEXOS

Comprobante de pago de la taza de presentaciin de la zolicitud.
juridica.

Poderes, zi fuere 2l caso. Adjunto copia zimpls var expediente No.(0 - 19%. UG

Documento de cesidn Jdel inventor al solicitants o 2 su causante,

1one

(‘l.
0

Declara
Copia de 1a solicitud internacional. (Fezumen, descripcidn, reivindicacionez, dibujos).

dibujos).

Copia del examen preliminar internacional efectuado por 13 Autoridad Internacional de
Preliminar (IPEA).

Traduczidn dzl ewamen preliminar internacional efectuade por la IPEA.

De ser el caso, copia del contrato de accezo.

e

tradicionales da a3 comunidades indigenas.

Dz zer el caza, certificado de depdsito del material bioldgico,

u
11}

Arte final 12 x 12.

solicitud.
Oz ser ¢l cazo, modificacionszs efectuzdas a la zolicitud internacional.

Otros. Busqueda Internacional.

Documiento que acredita la existencia y representacién leaal cuando ¢l zolicitante sza persona

Traduccidn dz la solicitud internacional al castellano. (Pesumen, descripcidn, reivindicaciones,

Eramizn

De zer @l case, documento que acredite la licencia o asutorizacidén de uzo de conocimientos

Ce zer el casa, informacion zobre oiras solicitudes de patente o tituloz obtenidos en et extranjero
por €l mizmo titular o zu causantz, relacionadasz parcial o totalments con la invencidn de asta

_1________
i

®!

|

FIGURA CARACTERISTICA:

| F— .
i @ Salicity la concesidn de la patente,

NOMEFE: CAFLOS P, OLAFTE

Inztruccionzs para 2l diligenciariients dzl prezente f--nmul-mu VEr réversa dw 2 t-. rugim
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LISTA DE INVENTORES

. Michael James GENIN,

9548 Greenthread Drive, Zionsville,
Indiana, 46077

Estados Unidos

Nacionalidad: Estadounidense

. Francisco Javier AGEJAS-CHICHARRO,

Lilly, S. A.

Avenida de la Industria 30,
E-28108, Alcobendas, Madrid,
Espafia

Nacionalidad: Espaiiola

. Ana Belén BUENO MELENDO,

Lilly, S. A., Avenida de la Industria 30,
E-28108, Alcobendas, Madrid,
Espana

Nacionalidad: Espariola

. Rudolph Peter MANNINEN,

717 Homestead Way, Brownsburg,
Indiana 46112

Estados Unidos

Nacionalidad: Estadounidense

. Alan M. WARSHAWSKY,

13828 Springmill Ponds Circle, Carmel,
Indiana 46032

Estados Unidos

Nacionalidad: Estadounidense

PCT/US2008/069719
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ESCPITURA PUBLICA ITUMEDPG ; (1 2 o )

MIL DOSCIENTOS VEINTISIETE & = = = = o = = o o

T
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W

b
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i En la ciudad de Doscota, Distrite
Capital, Fepublica de Colombia, a los

Vointiocho = - ( 28 ) dias del mes de

A y N ) ‘ _
octubre =~ - - del afio dos mil ocho

numero 79.376.996 de estado civil casado con sociedad cpnyugal

(2008), ante mi MARIA EUGENIA .
’ ; ¢
ROJAS DE URUETA NOTARIA(O) VEINTISIETE .(27) DEL

'
t

CIRCULO DE BOGOTA, se otorgd la escritura ;pflbrlic}a que se
consigna en los siguientes términos: —=--mmmocooiommooo o ___
- , |

CLASE DE ACTO: PROTOCOLIZACICN DE PODER . --z-mvemmmes :

JAMES IAN RAISBECK LLINAS Y CARYLOS REINALDO

OLARTE GARCI A - -
' ' u,
C.C. No.79.376.996 Y 79.782.74.7.-—~-~—----————-——-—————--—7 —————————— tf'

b,

FESTY

. ;.’\;f‘.C f'!:-’l ;.J‘ii;‘.:»'-.":

Comparecizron JAMES TAN RAISBECK LLINAS, mayor de edadfl.
H ' : .
vecino de ésta ciudad, identificado con la cédula de piL'fdfuda:nie‘ifff.i: A

—

1

vigente y CARLOS REINALDO OLARTE GARCIA, mayor de

edad, vecino de Bogota, identificado corn la cédula de
' ! A
ciudadania nuamero 79.782.747, clej estado civil césadc\‘)».‘
sociedad conyugal vigente, obrando en sus propios norabred
dijeron: e

PRIMERO.- Que presentan para su protocolizaciéon y cfusl:odia en:
los archivos cie ésta notarfa, bajo el ndmero y lugar que a ésta;
escritura corresponda, en cinco (5) folios autenticados, ’:Lm'poder Yy
sus traducciones los cuales son del siguiente tenor: ------ RERREEEEEES |

PODER -o oo oo o] S
El suscrito ELI LILLY AND COMPANY, domiciliado en Lilly-

Corporate Center, Indianapolis, Indiana 46285 US por medio del

ESTE PAPEL NO TIENE COSTO PARA EL USUARI:O



PAGINA 2

presente otorga a Carlos R. Olarte, J. Ian Raisbeck y Ana Maria
: 5 ’ .
Frieri, poder especial, amplio y suficiente para presentar,

tramitar, obtener, defender y hacer respetar todas y cualquiera de
1 .

patentes, imodelos de Utilidad y Disefios Industriales de la
. mo , ,

n :
compaiiia en la Repﬂblica de Colombia,; a cuyo efecto los faculta

: |
para dar jtodos los pasos necesarios ante cualq111e1 autoridad

1
administmtwa o judicial de cualqu]e1 jerarquia para cumplir con

i X .
1o encomgndado elevar sol1c1tudes, apelacmnes, 1‘espuestas y

1
opos1c1om_s pagar unpuestos y anuahdades solicitar testimonios,

recibir documentos y valores, de51st11 y percibir. 'Se concede poder

bastante para rec1b1r notificaciones a nombre de la compaiiia,
§

~otorgar poderes a quienes vayan a- representar a la compafia

judicial o extrajudicialmente, responder en juicio a todas las
|

eclamaciones y demandas que por motivo de encomendado se
!

en, dandoles asimismo facultades par sustituir el

. ! ~ -
presente y revocar dichas sustituciones.---------------movommomooo oo

presentar

Firma (ilegible) T e e
I B

Fecha 17 Iuly 2003 --——-—._—.-;-—————-. ———————————— e

City, Counhy/ Ciudad, Pals Ind1anapohs Indiana, United Status

of Amerlca.- e e P e
T
iladuccmn oficial del Invles por Marlén Neira Castro resolucion

71 17 del Mll‘llStello de ]ust1c1a de Colomb1a T

APOS"[ILLA EN PODER DE DE REPRESENTACION DE ELI LILLY

!' AND COMPANY.

Bilingiie iinglésé espafiol otorgado en Indianapoles, Indiana,
Estados d1lidos'el 17 de jﬁlio’ de 2003 y firmado por Meter G.
Stringer, liDirector Ejecutivlo y patentes Internacionales de Ely
Lilly & Co?mpahy.— B ERREEEEEEETEE oo S
Todd Rokl%ta Secretario de Estado.--------mmmmmmommommooommoo oo
Secretarioi de Estado de Indiana Estado de Indiana----- S B

| APOSTILLA

. (Convencion de la Haya del 5 octubre 1961)

t

o
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1. Pais: Estados Unidos de América-
este documento pablico -=---memmmmeaecanon

2. Ha sido firmadeo por: Catherine Michel

]

Quien ejerce funciones de Secretario

[

de la Corte del Circuite en y parva el

condado Jonsomn —<-emmmo oo

.4 Lleva el sello del Secretario de la Corte ;

del Circuito en y.para el estado de Indiana -----------nceo- ERRREEELEE
Certificado i j

5. En: Indianapoles, Indiaha e e l— ----------

6. El: 22 de julio de 2003.--—----7—--——--_ ------------------------ moeeeees |

7. Por el Secretario de Estado de Indiana 8 No. AZ’OOB—}279 ————————

9. Gran Sello del EEstado de Indiana e

10. Firma ilegible de Todd Rokita- Secretario de Estado de Indiamds
! - '
*

Secretario y de Estado de Indiana tienen el sello impresie

electronicamente. —--------mo oo EREEEEE

P r
- . ; . ~ ~ v e e
'he Statehouse, Indianapoles, Indiana 46204, (207) 232-6524

1
1

(317) 233-3283 - wcmmmemmmeemeeee S ;

|

CERTIFICACION NOTARIAL | .\
f

Ty . . . ~ . . | . k .
Bilingtie inglés- espaifiol, el 17 de julio de 2003 el suscrito nofario

Catherine Michei certifica que Meter G. Stringer, dom;iciliad( en’
7620 Castleton Faros, West Drive ].ﬁdianépoli,s, I,ndic%ma— -’16./_165
| . \
Lstados Unidos ejercia funciones de Iji1'ect01‘ Ejecutivo:y Patentes"
Internacionales de Ely Lilly & Compaﬁy, con sede en ]'n:dj,ané}_:»ol:is,

Indiana, EstadoslUnidos..- ------------------------------------- | -----------

MARLEN MNEIPA CASTRO Traductor e Intérprete Oficial inglés-
' : 1

Bspafiol- Inglés —-ommmmmm ’

Resoluciéon No. 2117 del 7 Oct 1987« mmmmmmmmomcmmecemeeoeee

; |
El otorgante fundamenta sus-certificaciones en este documento:
Delegacion de ‘Autoridad concerniente a Ciertas Materjas de

Patentes, suscrito el 20 de enero de 2003: conforme al poder

ESTE PAPEL RO TIENE COST;O FARA EL USUARIO
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o
| |
l' i

otorgado jal Asesor General de la Compafia por el Comité
Fjecutivo de la Junta Directiva de Eli Lilly and Company.----------

’ - . - " . . . .: . .
Firma del motario publico Catherine Michel certifica sus funciones
‘ .

vencen el 21 de octubre de 2008- residente en el condado Johnson

i

Sello de notario publico de Indiana.—-——-~————----—-J--------——--—----I--— '

L

s t1aducuon fiel de inglés, con copia archivo pala confrontacion,

Bogota 28 'de julio-2003 .- -----rmmmmm oo R E T EEEEEEEE

MARLEN NTIRA CASTRO Traductor e Inte1p1ete Oficial Inglés-
Espafiol- Inales ——————————————— ] LT nEEEEE
Resolucion No. 2117 del 7 Oct 1987 e

1

SEGUNDO .- Que solicita a la sefiora Notaria la incorporacic’)n de
!

!
dichos documentos al protocol‘o de esta notaria para que de su

tenor se xpldan las copias. que mas adelante: se soliciten ------------

Se advirti(’) a los otorgantes de esta escritura ';dé la obligaciéon
l

!

que tiene 111 de leer la totalidad de su texto, a f1n de verificar la

exacti-tud; de todos los datos en ella conbwnados con el fin de
!

i . .
aclarar, modificar o corregir lo pertinente antes de firmarla, la

! . ‘ .,
firma de la misma demuestra su aprobacion total del texto, en
‘ A
1 . . . . .
consecuencia, la notaria no asume ninguna responsabilidad por

l !
errores ol inexactitudes establecidas con posterioridad a la

:
: 1 '
firma de (el, los) otorgante(s) y de la notaria, en tal caso, este
(0os) debe(n) ser corregidos mediante el otorgamiento de una

1
nueva esdritura, suscrita por todos los que intervinieron en la

inicial y sufragada por los mismos (articulo 35, decreto ley

960 de 197 0).= nmmmmmmmmmmm oo

'



Traduccidn oficial del Inglés por Marlén Neira Castro, resolucion 2117 del
Ministerio de Justicia de Colombia

APOSTILLA EN PODER DE REPRESENTACION DE

. |
o . ELI LILLY AND COMPANY

&

. ; , . l
Bilingiia inglés- zspafol otorgado en Indianapclis, Indiana, Estados Unaan el 17
de julid de 2003 y Tirmado por Peter G, Stringer, Director EJLCUtTVU y Patentes

i l
Interpacionales de Ely Lilly & Company.

t
Todd Rokita Secretario de Estado :
: . l
Secretario de Estado de Indiana Estado de Indiana :
APOSTILLA 7
(Convencién de 1a Haya del 6 de uwotubre de i
1. Pais: Estados Unidos dw Amwr1«1- Este do Cumento
2. ha sido firmado por Catherine Michel
3. Quien‘'zjerce funciones de Secratario de 1a Corte

condado Johnson

4, Lleva ¢l sello del Secretario de la Corte del Circuitoiss yffzi ey

de Indiana

CERTIFICADO
5. En Indianapolis, Indiana 6. E1 22 de julio de
7. Por el Gecretario de Estado de Indiana 8. No. AZ003- ¥
9. Gran 52110 del Estado de Indiana

1. Firma legible de Todd Robita- Se
* Vigents desde el 1 mayo:de 2003, todas las apostillas de Secr§
b

de Indiana tienen ¢l 3¢llo impreso electrdnicamente.

The Gtalehouse, Tndianapolis, Tndiana 46204, (317) 232-6531, fax (317) 233-3203

CERTIFICACION NOTARIAL

Bilinglic inglés- espaiol, el 17 de julic de 2002 o1 suscrito notarﬁo Catherine.
Michel certifica que Pater G, Stringer, domici]iado.en 7620 Cast]etoq Farms, Wast
Drive, Indianapolis, Indiana - 46256 Estados Unidos w]h|c1 funciones de D1r‘ ctor
Ejecutivo y Patentes Internacicnales de Ely Li]]y & Company, ﬁon seds en

Indianapolis, Indiana, Estados Unidos. \j&lﬁi l
I v

MARLEN I\IEIRA CASTRO

Traduclor e Intérprete Oficial

inglés - Espaiol - Inglés
Resolucion No. 2117 del 7 Oct 1987
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El oto}gante fundamenta sus‘certificaciones en este documento: Delegacion de
Aﬁtoridad concerniente a Ciertas Materias de Patentes, suscrito el 20 de enero
de 200?: conforme al poder otorgado al Asesor General de la Compaifiia por el
Cohitélejecutivo de 1a Juhta’Directiva de ETi Lilly and Company.

Firma del notario pablico Catherine Michel certifica

Sus funciones vencen el 21 de octubre de 2008 - residente en el condado Johnson

Sello de notario publico de Indiana

Es traduccién fiel del inglés, con copia archivo para confrontacién. Bogota 28

Marlen Neira C

, | o u@/@M Wy

I ' MARLEN NEIRA CASTRO
; Traductar e Intérprete Oficial
inglés - Espafol - Inglés
Resolucién No. 2117 del 7 Oct 1987

de julio-2003.
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OLARTE RAISBECK & FRIERI, LTDA,
LEcaL & PROFESSIONAL SERVICES

i WOFRLD TRADE CENTER — TORRE G
CALLE 100 M. BA-G5 P130 10
BOGOTA, COLOMBIA
TELEPHONE: +57-1 635-6200
Fan: +57-1 633

www.olarteraisbeck.com

Power of Atl_:ornev

The undersigned,

-G201

Poder

El suscnlo,

ELI LILLY AND COMPANY

[}

domiciled in i

donnclhado en

Lilly Corporate Center, Indianapolis, Tndiana 46285 1S

by means of thege presents hereby grants {o Carlos
R. Olarte, J. Ian Raisbeck and Ana
Maria Frieri full and sufficient Power of
Atlorney Lo filz, progecuts, obiain, defend and
coforce any and all of the company’s Patents,
Utility Models and Industrial Designs in the
Fepublic of Colombia, (o which cnd il empowsrs
them to take all steps necessary bafore any
administrative or judicial authoriiy of any «-lacc for
the objente stated, to [ile petitions, appaals, replizs
and oppositions, pay tax2s and annuities, requect
tectimonies, recaive documentz and securitics,
abandon applicaticis and collect rafunds. Sufficizut
power i herzby granted 1o receive notifications on
behalf of the Company, to confer powere an ihogs:
who are to rapresent the company judicialty and

entrajudicially, to answer in courl in the niatier of all
claims and demand: that may be prezented in
conneetion with the abjeets staled, giving tham
likewize power io substitute these precents and
revoks zuch substitutions.

Signatur=/Firma

Date/F c‘_,ha ] Tuly 2008

Cily,Comltry/Ciu_nclad,i‘ais: Indianapolis, Indiana, United States of America

por madio del presente otorga a Carlos R,
Olarte, J. Ian Raisbeck y Ana Maria
Trieri podar especial, amplio y cuficiente para
preeeniar, tramitar, obtener, defendee y hacer
regpetar todas y enalgquisra ‘e Patentes, Modelos
de Utilidad y Diseciios Industriales de h
compaiifa =n la Repiblica de Colombia, a cuyo
efecto os faculla para dar todes los pasos
neceearios ante cualgquier antoridad adminictrativa
o judicial de cualquicr jerarquia para cumplir con
Jo encomendadao, zlevar solicitudes, apelaciones,

regpuestas y oposicionss, pagar impusstos y
;mualidadu,, solisitar tostimoniag, recibir
docuinentos y valorcs, desistir y percibir. Se
concede poder bactant: para recibir notificaciones
anombie de 1a compaiiia, ctorgar poderas a
auiznas vayan a eepresentar a la compafiia judicial
y cxtrajudicialmente, 12eponder 2n juicio a todas
las realamacionss o demandas que por mntivo de
lo encomendado s2 presentaren, dandoles
acimizmo faculiad pata suctitnir el procente y
revocar dichas sustituciones. :

s ¢ 2%

Tin
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SECRETARY OF STATE
STATE OF INDIANA

Todd Rokita | o
Secretary of State S
: APOSTILLE .

(Convelnti.o:n de Ia Haye du 5 Octobre 1961)
1. Cou'ptry: Unitéd States of America
2. Tlus public document has been signed by Catherme Michel
3. actmg in the capaaty of circuit court clerk in& for Johnson County

4. and lbear_s the seal/stamp'of circuit court clerk in & for the State of Indiana

Certified
5. at Indianapolis, Indiana

6. this Twenty-second day of July, 2003
7. by Secretary of State of Indiana '

8. No. A2003- 11279

9. Seal/Stamp: | ;10. Signature:

Todd Rokita

Indiana Secretary of State

: .‘*’sw, )

'L L‘“ LN ‘*ﬂﬁ

a-.r'

‘bp’q

+Effective May 1, 2003 all apostilles from the Indiana‘Sécretary of State will have an electronically printed seal.

The Statehouse, Indianapolis, Indiana 46204, (317) 232-6531, Fax (317) 233-3283
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OLARTERAISBECK

OLARTE RAISBECK & FRIER!, LTOA.
LeGAL & PROFESSIONAL SERVICES

WORLD TRADE CENTER — TorrRe G

' CALLE 100 Ho. BA-

£5 PI1so 10

BocoTA, COLOMBIA
TelepHoHE: +57-1 G30-6200
Fax +57-1 632-6201

www.olarteraisbeck.com

Notarial Certification

t

On this date,
/ 7 July 2003

The undersigned Notary Public certifies:

1. That

Certificacion Notarial

En esta fecha,
el Notario Pablico suscrito certifica:

1. Que

Peter G. Stringer

of legal age and domiciled in

mayor de edad y domiciliado

7620 Castleion Farms, West Drive, Indianapolis, Indiana 46256 US ‘

gigned the foregoing document.

9. That the grantor has cracuted the foregoing
document as Bxecutive Director, International
Patents

of ELILILLY AND COMPANY

5. That ELI LILLY AND COMPATY

having its principal place of business located in
Indianapolis, Indiana, United States of
America '

is duly incorporated, is currently in existence, and
that the purposes fof which the Powar of Attornzy iz
granted  arc within the, scop® of its corporate
purposes.

4~ That the granior has the anthority to exceute the
Power of Attorney and that his/her representation is
legal.

5. The foundation for my cortifications eontained in
points 2, 3 and 4 was the erhibition of (h2 following
authentic document( s):

Delegation of Authority Concerning Certain
Patent Malters, erxecuted January 20, 2003;
pursuant 10 {he authority granted 10 the
General Counsel of the Company by the
exccutive Committee of the Board of
Directors of Eli Lilly and Company

HOTARY PUBLIC ( Signature):

suscribi6 el documanta qus antecade.

2. Que ¢l otorgante ha suserito ¢l referido
documaento sn s carbeter de

de

4. Que
ocon sede principal ubicada en

DIFIS I o4 PR v e
~ i
=

~ 4

ecela legalmente constituida, que ticne cxislenc‘}l i
lezal vigenle ¥ gue log propocilos para loz cualgs I
go otorga ¢l podor 36 encucilrn dentre de 105 que i
comprenden 2u abjeto sacial. 1

|

4. Que ¢l otorgante tiene la rcprcscnmci(’)d pig a
cugeribir el poder, ¥ (queé Lota es legilima.

3%

5. El fundamento de mis certificacioncy
contznidas en 108 puntos 2,3 ydfuela exhibicion
de los (del) signiente(?) dorumenti(s) auténtico(s):

AT,

A e,

Catherine Michel

My Commigsion Expires Cilober 21, 2008
Regident of Johngon County
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/.COMPOUNDS AND METHODS FOR MODULATING FXR

FIELD OF THE INVENTION

The current invention relates to the fields of medicinal chemistry, phannécology,
and medicine. Specifically, the invention relates to novel compounds useful for the
treatment dyslipidemia and diseases related to dyslipidemia.

Dyslipidemia and discases related ta dyslipidemia e.g. atherasclerasis, coronary
artery disease, stroke, elc., are major causes of death, morbidity, and economic loss.
Plasma lipids, especially cholesteral fractions, are recagnized as having a significant role
in cardiovascular health, Favorable modulation of plasma lipids such as triglycerides,
HDL cholesterol, and LDL chalesterol is desirable.

Numerous efforts are underway to pravide safe and efficacious molecular entities
for the reatment of diseases related to dyslipidemia. For example, patent application WO
2004/045349 A1 discloses compaounds purpontedly useful as farnesoid X receptor (FXR)
agonists, PCT international application WQ2007/002751 A3 discloses isoxazale
compaounds useful for modulating FXR. PCT International application WO 2007/140174
A2 discloses aryltriazole derivatives as FXR modulators and their preparation,
pharmaceutical compesitions, and use in the treatent of dyslipidemia and related
diseases.

FXR agonists are ligands for a nuclear receptor that regulaies the transcription of
genes that control triglyceride, cholesterol, and carbohydrate metabolism. The abave
efforts and others not withstanding, there remains a need to discover and develop
compounds that are believed to be potent and efficacious (based on in-vitre and in-vivo
madels) agonists of FXR. Such compiaunds would be useful for the treatment of
disorders characterized by or resulting from an undesirable lipid profile including
dyslipidemia and related diseases e.3., atherosclerosis.

The present invention provides a compound of formula I
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2.
Rsa\ R¥®
Uj\/
I\
" ° (CHa),
X Ar’ Rs
R?
I
wherein:

qis 1 or 2, provided that when X i3 C, q s 1;

Uis O, N or C; provided that when U is O or N, R¥ is absent; and provided ihat when U
is N or C, the UN baond is a double bond; and provided that when W is C, the WN bond is
a dauble bond;

WisC orN;

XisCorN;

R! is chlaro, fluoro, or trifluoromethoxy;

R? is hydrogen chlora, fluora, or triflucromethoxy;

R* is hydrogen, or absent;

R* is triflncromethyl, cyclopropyl or isopropyl; Ar' is selected from the group consisting
of 6- indolyl, 6-benzothienyl, 4-naphthyl, 4-phenyl, and 2-pyridinyl, each optionally
substituted with one or two groups independently selected from the group consisting of
methyl, ¢thyl, and phenyl; and

R’ is COOH; or a pharmaceutically acceptable salt, enantiomer, Jdiastereomer or mixture
thereof.

The compounds of the present invention are agonists of FXRS. The compounds of
present invention are useful for beneficially altering lipid profiles including but nat
limited to lowering total chalesterol levels, lowering LDL cholesteral levels, lowering
VLDL cholesteral levels, raising HDL cholesteral levels, and /or lowering triglyceride
levels. Thus, the present invention provides a method for treating FXR mediated
conditions such as dyslipidemia and diseases related to dyslipidemia comprising
admiuistering a therapeutically effective amount of a compound o the present invention

to a patient in need thereof.

(3
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The present invention also provides a method for treating atherasclerasis
comprising administering a iherapeutically effective amcunt of a compound of the present
invention o a patient in need thereof.

The present invention also provides a pharmaceutical eomposition comprising a
compaund of the present invention and a pharmaceutically acceptable carrier.

The present invention also relates 1o compounds of the present invention for use in
therapy, in particular for use in treating dyslipidemia and related diseases. Tha present
invention also relai2s to compounds of the present invention for use in treating
atherosclerosis '

The present invention also relates (o the use of a compound of the presen
invention in the manafacture of o medicament for the treatment ufdy\hpldmn.l or related
diseases. The present invention also relates io the use of a compound of the present
invention in the manufactare of a medicament for the treatment of atherasclerasis.

The term “dyslipidemia”™ as used herein refers to an abnormality in, or abnormal
amounts of lipids and lipoproteins in the blood and the disease states resulting, caused by,
exacerbaied by, or adjunct o such abnormality (see Dorland’s Hlustrated Mcdical
Dicticmary, 29th edition, W.B Saunders publishing Company, New York, NY ). Disease
states encompassed within the definition of dyslipidemia as used herein include
hyperlipidemia, hypertriglyceremia, low plasma HDL, high plasma LDL, high
plasmaVLDL, liver cholestasis, and hyperchalesterolemia,

The phrase “diseases related (o dyslipidemia™ as nsed herein refers to diseases
including but not limited (o atherosclerasis, thrombasis, coronary artery disease, strake,
and hypertension. Discases related to dyslipidemia also include metabolic diseases such
as cbesity, diabetes, insulin resistance, and complications thereof. Complications of
diabetes include but are not limited diabetic retinopathy.

As used herein, the term “therapeutically effective amount” means an amount of a
compound of the inveniion thai is part of an approved therapeutic regimen, or is
deternined by a qualified prescriber to be sufficient taken as directed, for treating a
condition herein described.

Compounds of the inveniion may possess one or more chiral conters, and thus,

may exist in optically active forms. All such aptically active forms or stereaisomer.

s

are
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within the ambit of the present invention. If a particular sterecisomer is desired, it can be
prepared by methods well known in the art.

Preferably R' is chloro or triflucromethoxy.

Preferably, R* is chlora or H.

PreferablyR3b is cyclopropyl or isopropyl.

A preferred Ar' group is an optionally substituted 4-phenyl, 2-pyridinyl, 6-
benzothieny! or 6-indalyl. More preferred Ar' is an optionally substituted 4-phenyl, 6-
indolyl, or 6-benzothienyl. Most preferrad Ar' is opiionally substituted 4-phenyl or 6-
indolyl. Preferably Ar' is aptionally substituted with & group selected from the group
consisting of methyl, ethyl and phenyl. A more preferred optional substituent is methyl.

Also preferred is a compound of formula T wherein: R' is chloro or
triflucromethoxy; R? is hydrogen or chlora; R*® is hydrogen or absent, R*® is cyclopropyl
or isopropyl and Ar' group is 4-phenyl, 2-pyridinyl, 6-indolyl, or 6-benzothienyl each
optionally substituted with a group selected from methyl or triflusromethyl or phenyl.

Also preferred is a compound of formula I wherein q is 1; R is chloro or
triflucramethoxy; R? is hydrogen or chlors; R is cyeloprapyl and Ar' group is 4-phenyl,
2-pyridinyl, or 6-indolyl, each uptionally substituted with methyl.

Also preferred is a compound of formula I wherein qis 2; R' is chloro or
triflucromethoxy; R? is hydrogen or chlore; R* is cyclopropyl; X is N and Ar' group is 4-
phenyl, 2-pyridinyl, or é-indolyl, each optionally substituted with methyl.

Also preferred is a compound of formula T wherein U is oxyzen, and W is carbon
forming an isoxazale ring; R' is chloro or trifluoromethoxy; R?is hydragen or chloro; R®
is absent and R is eyclopropyl and Ar' group is 4-phenyl, 2-pyridinyl, 6-indolyl ar 6-
benzothienyl each optionally substituted with methyl.

Also preferred is a compound of formula I wherein: U and W are bath nitrogen
forming a iriazole ring; R' is chloro or triflusramethoxy; R? is hydrogen or chlore; R is

absent and R*® is eyelapropyl ar isapropyl and Ar' group is 4-phenyl, 6-indalyl or 6-
benzathienyl, each opticnally substituted with methyl or phenyl.

Alsix preferred is a compound of formula I wherein: U is carbon, W is nitrogen
forming a pymole ring; R' is chlora or triflusromethoxy; R? is hydragen or chloro; R is
hydrogen and R® clupropyl, or isopropyl and Ar! group is 4-phenyl, 6-indolyl or 6-
benzothienyl, each optlonally substituted with methyl ar phenyl.
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Also preferred is a compound of formula T wherein q is 1; U is oxygen, and W is
carbon forming an isoxazele ring; R! is chloro ar triflucromethoxy; R? is hydrogen or
chlore; R* is absent and R*® is cycloprapyl; X is C and Ar' group is 4-phenyl, 2-
pyridinyl, 6-indolyl or 6-benzathienyl each optionally substituted vith methyl.

Alsi preferred is a compound of formula T wherein: q is 1; I and W are both
nitrogen forming a triazole ring; R' is chloro or triflacromethaxy; R? is hydrogen or
chlaro; R is absent and R*® is eycloprapyl or isopropyl; X is C and Ar' group is 4-
phenyl, 6-indoly] or 6-benzothienyl, ¢ach opiionally substituted with methyl or phenyl.

Also preferred is a compound of formula I wherein q is 1; U is carbon, W is
nitrogen forming a pyrazole ring; R! is chloro or triflucromethoxy; R? is hydrogen or
chlora; R* is hydrogen and R* is cycloprapyl, or isopropyl; X is C and Ar' group is 4-
phenyl, 6-indolyl ar 6-benzothienyl, each aptianally substituted with methyl or phenyl.

Als¢ preferred is a compouad of formula T wherein U is oxygen, and W is carbon
forming an isoxazole ring; R is chloro or triflucromethoxy; R? is hydrogen or chlora; R
is absent and R*® is eyclaprapyl; X is N and Ar' group is 4-phenyl, 2-pyridinyl, 6-indolyl
or A-benzaothienyl each optionally substituted with methyl.

Alsa preferred is a compound of formula I wherein: U and W are both nitrogen
forming a triazole ring; RY is chlora or trifluoromethoxy; R is hydrogen or chloro; R* is
hydrogen and R*® is cyclopropyl or isopropyl; X is N and Ar! group is 4-phenyl, 6-indalyl
or 6—l>enz.:|thie4n§,'l, ¢ach optionally substituted with methyl or phenyl.

Also preferred is a compound of formula T wherein; U is carbon, W is nitragen
forming a pyrazole ring; R' is chloro or triflucromethoxy; R? is hiydrogen or chloro; R is
hydrogen and R*® is eycloprapyl, or isopropyl; X is N and Ar' group is 4-phenyl, 6-
indolyl ar 6-benzothienyl, cach opticnally substituied with methyl or phenyl.

The present invention also pravides a compound of formula Ta

R3"’\ R®
U
q ‘L
e
X\Ar1 RS
R2

Ia

wherein:
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qis 1 or 2, provided that when X is C, q is 1;
Uis O, N or C; provided that when Uis O ar N, R¥ is absent; and provided that when U
is N or C, the UN bond is a double bond; provided that U and W are not simultangously
C; and provided that when W is C, the WN bond is a double bond; and wherein UN and
WN are not simultaneously double bonds;
WisCorN;
XisCorN;
R' is chlore, fluare, or triflucromethoxy;
R? is hydrogen chloro, fluoro, or triflusromethoxy;
R is hydrogen, or absent; |
R* is triflucromethyl, cycloprapyl or isapropyl;
Ar' is selected from the group consisting of indolyl, benzothienyl, naphthyl, phenyl,
benzoisothiazolyl, indazolyl, and pyridinyl, each optionally substituted with a group
selected from the group comsisting of methyl, ethyl, and phenyl; and
RY is -COOH; or a pharmaceutically acceptable salt, or enantiomer thereof.

Preferred is a compound of formula T or Ia wherein:

Uis O and W is C forming an isoxazole ring:

R3b
0
'49}& :

U and W are both N forming a triazole ring:

R3b
N
/ 1’1‘ ,or
NQ

N

Vv

Uis Cand W is N forming a pyrazole ring:

R R®
\
VW

~
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The present invention further provides a compound of formula I

—Cr
X~A—cO0H

wherein:

qis lor2;

R! is chlore, fluoto, or triffucromethoxy;

R? is hydrogen chloro, fluoro, or trifluoromethoxy;

R® is trifluoromethyl, cyclopropyl or isapropyl;

X is C ar N, provided that when X is C, q is 1;

‘Arl is selected from the group consisting of indolyl, benzothienyl, naphthyl, phenyl,
benzoisathiazolyl, indazolyl, and pyridinyl, each optionally substituted methyl or phenyl;
or a pharmaceutically acceptable salt or enantiomer thereof.

A preferred compound of the invention is a compound of formula I, Ta or IT
wherein R' is chloro ot triflucromethicxy and R? is hydrogen or chloro. Preferably R' and
R2 are both Chlore or RY is trifluoromethoxy and R? is hydrogen.

A preferred compound of the invention is a compound of formula I, Ta or 1T
wherein R is cyclopropyl or isoprapyl. Preferably R® is cyclopropyl.

A preferred compound of the invention is a compound of formula Ia or I wherein
Ar! is 6-benzoisothiazolyl, S-benzothienyl, 6-benzothienyl, 6-indazalyl, S-indalyt or 6-
indolyl, 4-phenyl and 2-pyridinyl, each optionally substituted with methyl or phenyl.
Preferably Ar' is 6-benzoisothiazalyl, 5-benzothienyl, 6-benzothienyl, 6-indazalyl, 5-
indalyl, A-indolyl, ar 4-phenyl, cach opticnally substituted with methyl. Maost preferably
Ar' group is 5-benzothienyl, 6-benzothienyl, S-indolyl, £-indolyl or 4-phenyl, each
optionally substituted with methyl.

A preferred compound of the invention is a compeound of formula 1, Ta or II
whercin qis 1 and X is N.

A preferred compaound of the invention is a compound of formula 1, Ta ar IT

wherein q is 1 and X is C.

(8
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A preferred compound of the invention is a compound of formula 1, Ta or IT
wherein q is 2 and X is N.

The compounds of the invention (formula I, Ta or IT) may be prepared by the
combination of @ variety of siepwise procedures known in the art including those
described belaw., Compounds of formula IT are prepared according to the schemes belaw
when U =0, R* is absent, and W is C; or wherein an isoxazole ring is specifically being
prepared. The products of each step in the schemes below can be recovered by
conventional methods including extraction, evaparation, precipitation, chromatography,
filtration, irituration, crystallization, and the like. In the scheme below all \ubstlmmts,
unless otherwise indicated, are as previously defined and suitable re are well
known and appreciated in the art.

Scheme 1

Raa\ R®
d _\S\/Y . —S\/ (PH’)Q
MW HO_-(Ct)a
\( j R \Ar‘—Rs
<. p? \\Ar—-R I N R
L _
@) 0]
q=1or2

Scheme 1 depicts the reaction of an appropriate compound of farmula (1) with an
appropriate compound of formula (2) te give a compound of formula T or IT where X is N,

Thus, an appropriate compound of formula (1) in which RY, R*, R*, R*q, and R®
are defined for formula [ and Y is a leaving group and an appropriate compaound of
formula (2) is one in which R, and Ar' are as defined in formula (I) or a group which
gives nse to R’ as defined in formula (1), for example, by formation of an ester, amide,
sulfonamide, or aoid are reacted (o form the compound of formula (I) with appropriate
proteciions and/or deprotections or other processing steps known to one of skill in the art
or disclosed herein. Suitable leaving groups are well-knawn in the art and include
halides, particularly chloro, bromo, and iodo; and sulfonate such as brosyl, tosyl,
methanesulfonyl, and trifluromethane sulfonyl.

For example, a compound of formula (1) is reacted with a compaund of farmula

2) in a suitable solvent, such as acetonitrile, dimethylformamide, dimethylsulfoxide,
y y

9
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tetrahydrofuran, pyridine, methylethyl ketone and the like. As will be readily appreciated
an excess of a suitable base such as sodium hydride, potassium carbonate, patassium t-
butoxide, sodiwm carbonate, cesium carbonale, sodium hicarbonate, triethylamine,
diisopropyethylamine 13 usually used in the reaction. Such reactions generally are carried
out at temperatures from about raom temperature to about the reflux temperature of the
chosen solvent and typically use from about 1 ta 2 equivalents of the compaound of
formula (2). 1n addition, up i about 2 equivalents of a crown cther, 18-crown-6 for
example, may be added io facilitate the reaction and a microwave is preferred as heating
apparatus when R* = iPr. Compounds wherein R is an ester can be converted to
compounds of formula (I) wherein R® is an acid via methods well known to one of
ordinary skill in the art. For example, hydrolysis of simple alkyl csters in suitable
solvents such as THF, acetoniirile, methanaol, ethanol, water mixtures thereof at
temperatures from abont 25-100 °C with suitable bases including for example, NaOH,
LiOH, and KOH. In a madification of this hydrolysis method a microwave apparatus
may be used as an energy/heat scurce, especially when the ester is sterically hindered.
For example a laboratory microwave ulilizing the lowest power setting at about 125 °C
far about 20 minutes in solvent mixtures described above is useful. When R’ is a t-butyl
ester the coresponding acid can be formed under acidic conditions well known 1o those
skilled in the art.

In an optional step, a pharmaceutically acceptable salt of a compound of formula
@) or (A1) is formed. The formation of pharmaceutically acceptable salts is well knawn
and appreciated in the art. See, e.g., P. Stahl, ¢ o/, Handbook of Pharmaceutical Salts:
Proparties, Selection and Use, (VCHA/Wiley-VCH, 2002; S.M. Berge, ¢t al.,
“Pharmaceutical Salts, Journal of Fharmaceutical Sciences, Vol 66, No. 1, Tanuary
1977.

As will be readily appreciated compounds of formula (1) and (2) can be readily
prepared by methods that are well-known and established in the art including methods
and procedures similar to thase described herein. For example, isoxazole compounds of
formula (1) wherein U =0 and W = are prepared by the reaction of optionally
substituted benzaldehydes with hydroxylamine in the presence of a suitable base such as
tricthylamine followed by chlorinaticn with a suitable chlerinating agent, such as N-

Chlora succinimide, to afford chloroximes (see for example J. Med. Chem. 2000, 45 (16),

A e



WO 2009012125 PCT/US2008/069719

-10-

2071-2074). Reaction of the chloreximes and an appropriate beta-ketoester under basic
conditions with a suitable base, such as triethylamine or sodium methoxide, affords the
penultimate isoxazole esters. The isoxazole esters may be reduced to the aleohol
compounds of formula (1) with well known methods (e.g. DIBAL-H, LAH) and
subsequently converted to a leaving group such as for example, a halide leaving group.
Triazole compounds of formula (1) wherein 11 =W =N are prepared by the
reaction of optionally substituted phenyl azide with an acetylene ester followed by
reduction to a protected hydroxy acetylene and optionally conversion to a leaving group.
Pyrazole compounds of formula (1) wherein U= CH and W = N are prepared by
the reaction of aptionally substituted phienyl hydrazine with a 1,3-diketoester (or an
equivalent thercof) followed by reductiom and aptionally conversion to a leaving group.
Compounds of formula (2) are prepared by carbon-nitragen bond formation/coupling
reactions. For example, reaction of an appropriate piperidine derivative with a
flucrobenzene under nuclecphilic aromatic substitution conditions in suitable solvents
such as acetonitrile using a base such as patassium carbonate at (emperatures ranging
from room temperature o the reflux temperature of the solvent affords a compound of
formula 2 wherein X is N; ¢ is 1; and Ar' is phenyl. Alternatively, appropriate
piperidines can be reacted with aryl halides under palladium mediated coupling
conditions in solvents su;:h as diaxane at temperatures ranging from room temperaturs to
120°C to yield compounds of formula (2). Alternatively, appropriate piperidines can be
reacted with aryl halides under copper mediated coupling conditions in solvents such as
dimethylsulfoxide at temperatures ranging from 85 °C to 120 °C to yield compounds of
formula (2). Also, it is recognized that the steps required (o prepare a compound of
formula (I) can be carried vut in any order including, for example, reaction of a partial
compound of formula (2) with 2 compound of formula (1), such that the later earried out
carbon-nitrogen bond formation/coupling reaction provide a compwund of formula L.
Mare specifically, a compound of formuta (3) can be reacted with a compaound of formula
(1) as described above o afford compaounds of formula (4) which, following deprotection,
can be converted to compounds of formula () via carbon-nitrogen bond forming
reactions with compounds of farmula (5) (Scheme 2). Compounds of formula (§) may be
purchased or prepared from purchased intermediates. For example, the 6-bromoindiole-3-

carboxylic acid may be purchased and converied to the methyl or t-butyl ester derivative,

2\
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The 6-bromoindole-3-carboxylic acid, methyl ester derivative may be employed directly
in the coupling reaction with the amine as described herein. The 6-bromcindale-3-
carboxylic acid, -butyl ester derivative may be used in the C-N coupling reaction
described herein or preferably, it may be converted to the indo derivative using for
example, Nal and Cul in the presence of a suitable base and solvent using procedures
known to one of skill in the art. Alternatively, the methyl ester derivative of 6-
bromoindole-3-carboxylic acid may be used as the bromo. A person skilled in the art will
recognize thai different protecting groups and or different leaving groups may be better
suited to particular Ar' substrates.

Also, one of skill in the art is aware that there are many methads for carbon-
nitrogen hond forming reactions including, for example, using copper (1) iodide and a
suitable crganic base, using a palladium catalyst such as Pds(dba)s, in the presence of
ligands such as S-Phos, X-Phos, or BINAP, using an inorganic basé such as cesium
carbonate, and a suitable solvent such as xylene to generate compounds of formula ().

Scheme 2
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Compounds of formula 3 wherein q is 2 are generally prepared from the
commercially available azepan—4-one or protected derivative thereof. The azepan-4-one is
protecied for example, as the t-butylcarbamate by reaction with di-t-butlydicarbonate to
form the Boc-protecied derivative. The protacted intennediate is then reduced to the
alcohol under conditions well knovwn in the art to afford the compound of formula 3
wherein ¢ is 2. One of skill in the art is able to access compounds of formula 3 fallowing

procedures disclosed herein and/or available in applicable reference sources.
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Scheme 3 depicts the reaction of an appropriate compound of formula (1) with an
appropriate compound of formula (6) (o give compounds of formula (I) where X = CH.
Scheme 3
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Thus, an appropriate compound of formuta (1) in which R', R%L R® R™ g, and R

are defined for formula () and Y is 2 leaving group and an appropriate compound of
formula (6) is ene in which R?, X is CH and Ar' are as defined in Formula (I) or a group
which gives rise to R® as defined in formula (1), for cxample, by formation of an cster or
acid are reacted to form the compound of formula (I) with appropriate proiections and/or
deprotections or other processing steps known to one of skill in the art or disclosed
herein. Suitable leaving groups are well-known in the art and include halides,
particularly chloro, brama, and icdo; and sulfonate esters, such as brosyl, tosyl,
methanesulfonyl, and trifluromethanesulfonyl.

For example, a compound of formula (1) is reacted with a compound of formula
(6) in a suitable solvent, auch as acctonitrile, dimethylformamide, dimethylsulfovide,
tetrahydrofuran, pyridine, methylethyl ketone and the like. As will be readily
appreciated, an excess of a suitable base is usually used in the reaction, including sodium
hydride, potassium carbonate, potassium t-butoxide, sadium carbonate, cesium carbonate,
scdium bicarbonate, tricthylamine, diisopropyethylamine. Such reactions generally are
carried out at temperaiures of about room temnperaire 1o about the reflux temperature of
the chosen solvent and typically use from about 1 to 2 equivalents of the compound of

formula (1).

PCT/US008/069719
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Additiconally, compounds of formula (7) are canverted to compounds of formula
(D) wherein R’ is an ester. Thus, deprotection of compounds of formula (7) to yield
intermediate phenolic compounds followed by reaction with triflucromethane sulfonic
anhydride affords intermediate triflates. Such triflations are typically carried out in
dichloramethane with pyridine as base at temperatures from -20 °C to RT. The triflates
can then be reacted with carbon monoyide in the presence of palladium acetate and 1,4-
bis(diphenylphosphina)butane to give the carbonylated products of formula (T) wherein
R®is an ester.

Additionally, penultimate compaunds of formula (I) wherein R® is an ester can be
converted o compounds of formula (1) wherein R is an acid or compounds of farmula
(ID) as described above.

In an opticnal step, a phamaceutically acceptable salt of a compound of formula
(@) is formed. The formation of salts is well known and appreciated in the art.

As will be readily understaod compounds of formula (6) can be prepared by
meihods that are well-known and esiablished in the art including methods and procedures
similar to those described herein. Compounds of formula (6) are prepared by carbon-
carbon bond formation/coupling reactions. For example, an appropriately substituted
cyclohexanane aleohol can be converted to the vinyl triflate under well known conditions
and subsequently converted to a vinylboronate, The boronate can then be reacted with
arylbromides for example under Suzuki conditions to afford the requisite
arylcyelohexenes that can be reduced with hydrogen and catalytic palladium on carbon to
afford compounds of tormula (6). Alsa, it is recognized that the steps required to prepare
a compound of formula (I) can be carried cut in any order including, for example,
reaction of a compound of formula (3) with a compound of formula (1), More
specthically, a compound of formula (§) can be reacted with a compound of fonnula (1) as
desenibed abave to allford compounds of fyrmula (T) where X = CH (Scheme 4).
Compounds of formula (8) can be prepared in a similar manner to compounds of formula
(6) above.

Scheme 4
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As will be readily understood the steps to prepare the campounds of the invention
are dependent upon the particular compound being synthesized, the starting compaund,
and the relative lability of the substituied moieties. Also contemplated are varicus
protection and deprotection steps as may be required or beneficial for carrying out the
reaciions above, The selection and use of suitable protecting groups is well known and
appreciated in the art (see for example, Frotecting Groups in Organic Synthesis,
Thendora Greene (Wiley-Interscience)).

Certain compounds of the invention exist as solid amorphous or erystalline forms.
A compound of the invention may also exist in multiple crystalline forms wherein one or
more of the crysialline forms are preferred over others an account of having mare
desirable properties such as, for example, improved solubility, impraved bicavailability
and/or improved stability. All such crystalline forms are within the ambit of the present
invention

ASSAY

The following assay protacols and results demonstrate the utility, in vitro, and in
vivo efficacy of the compounds and/or methads of the current invention and are provided
for the purpose of illustration and not meant to be limiting in any way.

The following abbreviations used herein are defined as follows, “LDL” is :Low
Density Lipoprotein; “HDL” is High Density Lipoprotein; “VLDL” is Very Low
Dénsity Lipoprotein; “LDLR-/-“ is Low Density Lipoprotein receptor deficient;
“DMEM” is Dulbeceo’s Madified Eagle’s Medium; “GAPDH” is glyceraldehyde-3-
phosphate dehydrogenase; “NaCMC” is soedium carboxymethylcellulose; “SLS” is
sodium lauryl sulfate; “FPLC” is fast protein liquid chromatography; “PBS” is
phasphate buffered saline; “yLDL-C” is Very Low Density Lipopratein-Cholesteral;
“HDL-C” is High Density Lipoprotein-Cholestercl; “CMV” is eytomegalovirus, “RT” or
“rt” indicates room temperature.

Human FXR/FXR-Response Element Luciferase Reporter Cotransfection Assay
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Compounds of the preseni invention are tested using the Human FXR/FXR-
Response Element Luciferase Reporter Cotransfection Assay. The assay is performed
essentially as described in J. Biological Chem. 2006, 281 (52), 39831-3033%, except that
10 pg total DNA per million cells is used. One of skill in the art is able to perform this
assay without undue experimentation.

Exemplified compounds of the invention are found to be potent using this assay
exhibiting ECsg; in the range of about 75 1o about 2590 nM.  For example, the compound
of Example 7 showed an ECso of 220 nM.

FXR-SRC-1 Cofactor Recruitmeént Assay

Compounds are evaluated by an FXR-SRC-1 Cofactor Recruitment assay usin

(3]

the Alpha (Amplified Luminescent Proximity Homageneous Assay) Screen technology
according to the manufacturer instructions (Perkin Elmer Corporation, Norwalk, CT,
USA) at various concenirations, Mix purified 6-HIS-tagged human FXR ligand-binding
domain (amino acids 242-472), purified GST-tagged human SRC-1 nuclzar receptor-
interacting domuin (amino acids 220-394), Nickel Chelate donor beads (Perkin Elmer
Corporation) and Anti-GST antibody acceptor beads (Perkin Elmer Corporation) together
and aliquot 12 pL per well into 384 well plates. Add compounds in 3 uL per well for a
iotal assay volume of 15 pL and incubate at room temperature in the dark for 4 hours,
After incubation, compounds that bind FXR and induce the interaction between the FXR
and SRC-1 (available from Invitrogen Corporation Carlsbad, CA, USA) would bring the
two bead types into proximity generating luminescence that is quantified. Calculate ECsy
values. Exemplified compounds of the invention are found o be effective in the SRC-1
FXR interaction assay with ECsys of about 38-5200 nM. For example, the compound of
Example 7 exhibited an ECs; of about 325 nM,
LDLR-/- serum lipid modulation

Acclimate animals for two weeks prior to study initiation. Maintain mice on a
12:12 hour light-dark: cyele at 21 °C. Provide deionized water ad libitum and maintain
for two weeks on ‘western diet” TD 88137 Diet (42 %, fat, 0.15 75 chalesterol, Harlan
Teklad, Madison, WI, 1JSA) ad libitum. Optimize groups of five ten-week-old male
LDLR-/- mice based on semm triglyceride and chalesterol levels. Dase groups once
daily by oral gavage with varicus doses of the test compound dissolved in §%6 EtOH/5%%
polyethylene glycol 660 12-hydroxystearate (Solutol® HS 135 (available from Univar,

UK, and BASF AG, Germany) in NaCMC (124), SLS (0.5%4), antifoam (0.05%0),
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polyvinylpyrrolidone (0.083%3) for seven days. Collect bleed by cardiac puncture after
asphyxiation in a CQ; chamber. Measure serum triglycerides, glueose, and tatal
chaolesiernl using standard clinical chemistry mstrumentation and reagents. Assay pooled
serum samples by FPLC analysis for lipopratein chalesteral fraction values (VLDL, LDL,
and HDL) by se¢paration on a size exclusion column with in-line determination of
cholesterol. Separate lipoprotein fractions by FPLC, and quantify cholesterol with an in-
line detection system. Apply, 35 pL plasma samples/S0 pL pooled sample to a Superose
6 HR 10/30 size exclusion column (Amersham Pharmacia Biotech, Piscataway, NJ, US4)
and elute with PBS, pH 7.4 (diluted 1:10), containing 3 mM EDTA, at 0.5 mL/min.
Cholesieraol reagent (available from Rochs Diagnostics, Indianapalis, IN, USA) at 0.16
mL/min is mixed wiih the column effluent through a T cannection; the mixture i3 then
passed through a 1S m x 0.5 mm knitted tubing reactor (Aura Indusiries, New York, NY,
USA) irnmersed in a 37 °C waeer bath, The eolared product produced in the presence of
cholesterol is monitored in the flow stream at 505 nm, and the analog voltage from the

monitor is converted to a digiial signal for collection and analysis. The change in voltage

corresponding to change in cholesterol concentration is platted vs. time, and the area

under the curve carresponding to the elution of VLDL-C and HDL-C is calculated using
Turba chrome® version 4.12F 12 software (PerkinElmer Corporation). In this assay,
compounds of the inveniion tested reduce total cholesteral by up to abaut 37°5 and
triglycerides by up io about 36% when dosed at 10 mg/kg. More specifically, the
compaund of Example 9 lowers total cholesteral by about 7624 and triglycerides by about
75% when dased at 10 mg/kg,

The specific dose of & compound administered according to this invention will, of
course, be determined by the particular circumstances surrounding the case including, for
example, the compound adminisiered, ihe route of administration, the state of being of the
patient, and the pathological condition being treated.

The compounds of the present invention are preferably formulated as
pharmaceutical compositions administered by a variety of routes. Mast preferably, such
compaositions are for oral administration. Pharmaceutical compaositions and processes for
preparing same are well known in the art. See, e.g., Remington: The Science and Practice
of Pharmacy (A. Gennaro, ef ol., eds., 20™ ad., Lippincott, Williams and Wilkins
Publishers, 2003).

1
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The present inveniion is further illustrated by the examples and preparations
disclosed herein. These examples and preparations are illustrative only and are nct
intended o limit the invention in any way. The terms used in the examples and
preparations have their normal meanings unless otherwise designated. All
chromatography is performed using silica gel, unless otherwise indicated.

The following abbreviations used herein are defined acccrding to Aldrichimica
Acta, Vol 17, Nu. 1, 1954, Other abbreviations are defined as follows. “MeOH” i3
methancl; “EtOH” is ethanol; “E1QAc” is ethyl acetate; “hex” is hexane; “DCM” is
dichloromethane; “DMEA” is dimethylethylamine; “MTBE” is methyl tertiary-
butylether, “Pda(dba);” is tris(dibenzylideneacetone)dipalladium(0); “N-Phos” is 2-
dicyclohexylphosphing-2' 4" @'-triisopropyibiphenyl; “BINAP” is 2,2’
bis(dipheaylphosphino)-1,1binaphthyl; “S-Phos” is 2-dicyclohexyophasphine-2°,6°-
dimethyoxybiphenyl; “NBS” is N-bromosuccinimide; THF™ is tetrahydrofuran; “0OAc”
is acetate.

All compounds are named using ChemDraw Ultra 7.0 and 10.0 available from
CambridgeSoft Corporation, Cambridge, MA.
Intermediate Preparation 1

2.6-Dichlora-phenyD-S-isopropyl-isoxazol-4-vil-methanol

The title compound is prepared essentially as described in J. Aed. Chem. 2000, 43
(16), 2971-2974.
Intermediate Preparation 2

2,6-Dichlora-benzaldehyde oxime

2,6-Dichlore-benzaldehyde (7.0 2, 40 mmol) and hydrosylamine hydrochloride
(2.16 g, 44 mmol) are added o 10 mL of water and 30 mL of methanol. Sodium
hydroxide (4.0 g, 100 mmal) is dissolved in 8 mL of water slowly. The sodium
hydroxide solution is added to the benzaldehyde solution. The reaction is stirred
overnight, The reaction mixture is partitioned between othyl acetate and water. The
organic layer is washed with brine and dried over solid sedium sulfate. The craanic layer

is filtered and the solvent is removed under reduced pressure 0 yield the title compound.

The following compound is prepared essentially as described in the preparation of

2,6-dichlora-benzaldehyde oxime from the appropriate starting material.
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Intermediate Preparation 2A: 2-Triflusromethoxy-benzaldshyde oxime

Intermediate Preparation 3

2.5 Dichlorobenzaldehyde-chlore-oxime
OH

Chh 2N
Cl Cl

2,6-Dichloro-benzaldehyde oxime (7.6 g, 40 mmol) is dissolved in 56 mL of DMF
and M-chlorosuccinimide (3.9 g, 4-4.0 mmal) is added followed by a catalytic amount of
HCI zas. The reaction mixture is stirred overnight. The reaction mixture is partitioned
between ether and water. The layers are separated and the ether layer is washed with
brine and is dried over sodium sulfate. The ether layer is filtered and the solvent is
removed under reduced pressure to yield the crude product. The crude product is purified
via chromatography using a gradient of 10 25 ethyl acetate in hexanes to 15% ethyl
acetate in hexanes to yield the iitle compound. 'H-NMR (400MHz, CDCls) § 8.7
(broad,1H), 7.38-7.26 (m,3H)

The following compound is prepared essentially as described in the preparation of
2,5 dichlorobenzaldehyde-chlora-oxime from the appropriate starting material.
Intermediate Preparation 3A: 2-Trifluoromethoxy-benzaldehyde chloro-oxime, 'H-NMR
(400 MHz, CDClL3): 5 8.09 (s, 1H), 7.53(d, 1H), 7.48 (1,1H), 7.36-7.31(m, ZH)
F OH
o N
F I
Cl

Intermediate Preparation 4

2-Azido-1 3-dichloro-benzene

To a 0 *C solution of 2,6-dichloroaniline (2.00 g) in ethyl acetate (40 mL) is
added concentrated hydrochlaric acid (12 mL). The reaction is stirred for 10 minutes. To
this solution is added a solution of sodium nitrite (2.55 ¢) in water (7.5 mL) aver 3

minutes. Upaon completion of the addiiion, the reaction is stirred for an additional 30
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minutes. A solution of sodium azide (2.41 g) in water (8§ mL) is added over 5 minutes.
Afier 30 minuies, pH 7 buffer (30 mL) is added and the reaction is transferred to a
separatory funnel. The layers are separated and the aqueous layer is extracted with ethyl
acetate. The organic layers are combined and washed with bring, dried over sodium
sulfate, filtered, and concentrated under reduced pressure to give the title compound (2.11

). "H NMR (400 MHz, CDCly) & 7.3-7.27 (d, 2H), 7.07-7.02 (¢, 1H).

The fallowing compound is prepared essentially as described in the preparaticn of
2-azido-1,3-dichloro-benzene using appropriate starting material,

Intermediate Preparation 4A: 1-A-ido-2-triflucramethoxy-benzene

Intermediate Preparation S
4-Methyl-

Tao a solution of 3-methylbut-1-yne (6.32 g), cooled in a dry-ice/acetone bath, in

ent-2-ynoic acid ethyl ester

tetrahydrofuran (200 mL) is added 1.6 M N-butyl lithium sclution (83.3 mL). Aftzer 1 h,
ethy! chloroformate (9.33 mL) is added and the reaction mixture is stirred for an
additional 1.5 h. The reaction mixture is allowed tax warm to room temperature and is
quenched with saturated ammanium chloride solution. The reaction is extracted two
times with ethyl acetate. The organic layers are combined, washed with brine, dried over
sadium sulfate, filtered, and concentrated under reduced pressure to give the title
compound (11.5 g)."H NMR (400 MHz, CDCl) & 3.75 (s, 3H), 2.8-2.65 (m, 1H), 1.25-
1.23 (d, 6H).

The following compound is prepared essentially as described according to the
preparation of 4-methyl-pent-2-ynoic acid ethyl ester using the appropriate starting
material.

Intermediate Preparation SA: Cvclopropyl-propyneic acid methyl ester.

Intermediate Preparation 6

4-Methyl-2-oxo-pentanaic acid methyl ester

To a solution of $-meihyl-2-oxc-pentanoic acid (3.4 g, 26 mmol) in methanol (12

mL) and 2,2-dimethoxypropane (48 mL) is added chlorotrimethylsilane (0.38 mL). The

20



WO 2009/012125 PCT/US2008/069719

-20-

reaction mixture is stirred at ambient temperature overnight. The reaction mixture is
concentrated under reduced pressurz 1o give the tille compound as an oil, (3.8 g, quant.).

'H NMR (400MHz, CDCly): § 3.86 (5, 3H), 2.72 (d, 2H), 2.16 (m, 1H), 0.96 (d, H).

Intermediate Preparation 7
2-Cyclopropylmethyl-[ 1 3]dithiane-2-carboxylic acid ethyl ester
Te aflamed dried flask is added dry toluene (80 mL) and sodium hydride (60%3,

33.5 mmol, 1.34 g). The reacticn is cooled in a ice bath and a solution of ¢thyl 1,3
dithiane carboxylate (82 mmal, 10 g) and bromaomethyl eyelopropane (62.4 mmaol, 8.42 g)
in DMF (24 mL) are added drapwise over 10 minutes. The ice bath is remaoved and the
rcaction is stirred for 18 h. Water is added (50 mL) and the organic layer is separated.
The organic layer is washed with brine, dried (1Na;SQ,), and concentrated ta a yellow oil

(12 g, 92 %). LC-ES/MS: 247.0 (M+1).

Intermediate Preparation $

ropicnic acid ethyl ester

To a 0 *C suspension of NBS (439 mmol, 79 3) in a mixture of acetonitrile (400
mL) and water (100 mL) is added a solution of 2-cyclapropylmethyl-[1,3]dithiane-2-
carboxylic acid ethyl ester (73.2 mmol, 15.05 g) in acetonitrile (30 mL) over 15 minutes.
The reaction is warmed and stirred at room temperature,  After 45 minutes, 500 mL of 1:1
hexane/DCM is added. The layers are separated. The organic layer is washed with
saturaied Na;SO; (2 X 225 mL) and brine (2 X 225 mL), dried with Na, SO, filtered, and

concentrated under reduced pressure (¢ a residue. The residue is diluted in CCly and

filtered. The filtrate is concenirated o give the title compound (7 g, 619%). LC-ES/MS:
157.0 (M+1).

Intermediate Preparation 9

3-Cyclopropyl-4-dimethylaming-2-oxo-but-2-enoic acid ethyl ester

A mixture of 3-cyclopropyl-2-oxc-propionic acid ethyl ester (6.4 mmal, 1.0 g)
and dimethylformamide dimethylacetal (12.8 mmaol, 2.0 mL) are combined and stirred at
rocm temperature for 18 hours. The reaction i3 concentrated under reduced pressure to

yield the title compound (1,38 g, 100%%5). LC-MS: 212.0 (M+1).

!
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Intermediate Preparation 10

S-Cyclopropyl-3-(2.6-dichloro-phenyl-isoxazole-4-carboxylic acid methyl ester

3-Cyclopropyl-2-axo-propionic acid methyl ester (0.55 g, 3.9 mmol) is combined
with triethylamine (0.393 g, 3.9 mmol) and is stirred for five minutes. 2,5-
Dichlorobenzaldehyde-chloro-oxime (0.88 g, 3.9 mmol) is added and the reaction is
stirred avernight. The solveni is removed under reduced pressure and is purified via flash

N

chromatography using a gradient of 1 %4 ethyl acetate in hexanes to 10 25 ethyl acetate in
hexanes to yield the title compound (0.80 g, 66 %), ' H-NMR (G00MHz, CDCl3)

7.37(d, 2H), 7.31(t, 1HD, 3.66 (s, 3H), 2.8 (m, 1H), 1.3S(m, 2H), 1.25(m, 2H)

The following compaund is prepared essentially as described in the preparation of
S-cyclopropyl-3-(2,6-dichloro-phenyl)-isoxazole-4-carbaxylic acid methyl ester from the
appropriate starting material

Intermediate Preparation 10A: 3-Cyclopropyl-3-(2-triflusromethox yv-phenyl)-isoxazole-

4-carboxylic acid methyl ester, ES/MS mv/z: 328.0 (M+1)

Intermediate Preparation 11

Miriazale-4-carbox

A solution of 2-azido-1,3-dichloro-benzene (1.0 2) and 4-methyl-pent-2-ynoic
acid ethyl ester (1.8 g) in toluene (51nL) is heated 1o 120 °C overnight. Two
regicisomers are observed in a range of 1:1 to 3:1 in favor of the desired product. The
reaction is concentrated under reduced pressure and the residue is purified by flash
chromatography, cluting with § %% ethyl acctate in hoxanes. 'H NMR (400 MHz, CDCI3)
3 7.48 (d, 2H), 7.42 t, 1H), 4.22 (q, 2H), 3.64 (m, 1H), 1.46 (d, 6H), L.13 (1, 3H).

The following compound is prepared essentially as described in the preparation of
3-(2,6-dichlora-phenyl)-S-isopropyl-3H-[1,2,3Jtriazole-4-carboxylic acid ethyl ester from
the appropriate starting material

Intermediate Preparation 11A: 5-Cycloprapyl-3-(2.6-dichlora-phenyl)-3H-

1.2 3triazole-4-caboxylic acid methyl ester.
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Intermediate Preparation 12

3-(2.6-Dichlaro-phenyl)-3-triflusromethyi-3H-[1.2 3triazole-4-carbaxylic scid ethyl

ester |

A mixture of 2-azido-1,3-dichloro-benzene (25.0 g, 132.9 mmol) and 4,4,4-
triflucro-but-2-ynoic acid ethyl ester (26.5 g, 139, 6mmal) in toluene (30 mL) are heated
at 80 *C for 1S h. A large exotherm is observed at 25 minutes. The reaction is removed
from heat until exotherm subsides. Two reginisomers are cbserved in a range of 1:1 to
3:1 in favor of the desired product. The reaction mixture is concentrated wnder reduced
pressure (0 51 g of crude material and purified via column chromatography using a
gradient of 33-6076 DCM in Hexanes to yield the iitle compound (28 g, 39%4). ES/MS
m/z 353.0 (M+1).

Intermediate Preparation 13

2.2 6-Dichloro-phenylj-4-isoprapyl-2H-pvruzole-3-carboxvlic acid methyl ester

To a solution of 4-methyl-2-oxa-pentancic acid methyl ester (3.8 g, 26 mmal) in
N, N-dimethylfarmamide dimethyl acetal (7 mL, 52 mmol) is added p-tsluenesulfonic
acid monohydrate (30 mg). The mixture is stirred at SO *C overnight. The reaction
mixture is concentrated under reduced pressure to give 3-isopropyl-4-dimethylamino-2-
oxo-but-3-¢noic acid ethyl ester as an orange oil. To a solution of 3-isopropyl-4-
dimethylaming-2-oxo-bui-3-enoic acid ethyl ester and 2,6-dichlorophenylhydrazine
hydrcchloride (2.8 g, 13 mmol) in E6OH (40 mL) is added concentrated HCI (0.5 mL).
The mixture is stirred ar ambient temperature for 2 h followed by refluxing overnight.
The reaction mixiure is concentraied and the rasidue is partitioned between EtOA¢ and
IN HCI. The organic phase is dried (142:S0y) and concentraied to a residue. The residue
is purified by column chromatography (0-1525 EiOAc in hexanes) to give the title
compaund as an oil (2.2 g, 32%6). "H NMR (CDCLY. 8 7.76 (5, 1H), 7.43 (4, 2H), 7.34
(dd, 1H), 3.73 (s, 3H), 3.48 (m, 1H), 1.32 (d, 6H).

Intermediate Preparation 14

4-Cyelopropyl-2-(2.6-dichloro-phenyl)-2H-Pyrazole-3 -carboxylic acid ethyl esier

To a soluticn of 3-cyclopropyl-1-dimethylaming-2-oxo-but-3-encic acid ethyl

ester (6.5 mmol, 1.4 2) in ¢thanol (25 mL) is added 2,6-dichlorophenyl hydrazine

PCT/US2008/069719
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hydrochlonide (7.2 mmwl, 1.5 g) followed by concentrated HCI (100uL). The reaction is
stirred for 4 h ai room temperature followed by heating at 85 °C for 18 h. The reaction
mixture is adsorbed onto silica gel and purified using a gradient of 0-20%%

EtOAc/Hexanes to yield the title compound (0.5 g, 34%5). LC-ES/MS m/e 325.0 (M+1).

Intermediate Preparation 15

cpropyi-3-(2.6-dichloro-phenyD-isoxazol-4-vD-methanol

5-Cyclaprapyl-3-(2,6-dichlaro-phenyl)-isoxazole-4-carboxylic acid methy! ester
(0.30 g, 2.6 mmaol) is dissolved in S mL of THF and is cooled in an ice bath. To the
soluticn is added 1M DIBAL salution in toluene (5.66 ml) and the reaction is stirred one
hour. Additional 1M DIBAL solution in toluene (5.66 mL) is added and the reaction is
stirred for an additional hour. Upon completion, the reaction is quenched with methanol
and acidified with aqueous HCI salution (IM).  The reaction mixture is extracted with
ethyl acetate and washed with brine. The organic layer is dried over sodium sulfate,
filtered, and concentrated under reduced pressure to yield the title compound (0.68 g, 93
%). MS m/z: 284.0 M © +1)

The following compaounds are prepared essentially as described in the preparation
of (S-cycloprapyl-3-(2,6-dichloro-phenyl)-isoxazol-4-yl)-methancl from the appropriate
starting material
Intermediate Preparation 15A: (S-Cyelopropyl-3-(2-iriftucrmethaxy-phenyD-isoxazol-
dyl)-methanol, ' H NMR (400M Hz, CDCL) 3 7.56-7.49 (2H), 7.3 (,2H), 4.60 (s,2H),
2.15 (m,1H),1.23 (m,2H),1.14 (m,2H),

Intermediate Pre
methanol, 'H NMR (400M Hz, CDCLy) 3 7.56-7.49 (2H), 7.35 (L,2H), 4.60 (3,2H), 2.13
(m,1H),1.23 (m,2H),1.14 (m,2H);

Intermediate Preparation 15C; [3-(2.6-Dichloro-phenyl)-3-isopropyl-3H-[1,2,3 ]iriazol-4-
yll-meihanol, ES/MS m/z 284 (M+0), 286 (M+2); mp: 134 - 135 °C;

paration 15B: (S-isopropyl-3-(2-irdfluormethoxy-

Intermediate Preparation 15D: [3-C
[1.231triazol-4-y11- mmethanol, ES/MS nvz: 284.0 (M+0), 286.0 (M-+-2):

Inienmediate Preparation 15E; (2.6-Dichloro-phenyly-5-trifluoramethyl-3H-
[1.2 3triazol-4-ylmethanal, ES/MS m/z 312.0 (M+1);

39
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Intermediate Preparation 15F: [2-(2,6-Dichloro-pheny-4-isopropyl-2H-pyrazol-2-y1l-
methanol, '"H NMR (400MHz, CDCL): 3 7.67 (3, 1H), 7.44 (d, 2H), 7.34 (dd, 1H), 445
(s, 2H), 3.00 (m, 1H), 1.32 (d, 6H).

Intermediate Preparation 16

razol-3-vll-methanal

To a0 °C mixture of LAH powder in THF (20 mL) is added a solution of 4-
cyclapropyl-2-(2,6-dichlara-phenyl)-2H-pyrazole-3-carboxylic acid ethyl ester (2.4
mmaol, 0.8 g) in THF (10 mL). The reaction is stirred for 2 h at 0 °C. The reaction is
quenched with a sequence of water (0.26 mL), 3N NaOH (0.26 mL) and water (0.73 mL).
The reaction mixture is stirred for 1 hat 0°C. The reaction mixture is filtered and the
filtrate is adsorbed onto silica gel and purified using a gradient of 30-502%

EtOAc/Hexanes (o yield the title compound (0.36 g, 539%). LC-ES/MS nv/e 283.0 (M+1).

Intermediate Preparation 17

4-Bromometh & S-isoprapyl-isoxazole

To a solution of [3-(2,6-dichlora-phenyl)-S-isapropyl-isoxazol-4-yl]-methanal
(1.14 g, 4 mmol) in THF (20 mL) is added PBr; (0.76 mL, S mmaol). The reaction
mixture is stirred at reflux for 30 minutes. The reaction mixture is diluted with E{OAC
and washed with 0.2 N HCI. The organic layer is separated, dried (MgSQy), filtered, and

concentrated under reduced pressure Lo give the title compound as an ail.

Intermediate Preparation 18

4-Bromomethvl-S-cyclopropyl-3-(2,6-dichlora-phenyl)-isoxazole

To a 0 °C salution of (3-cyclopropyl-3-(2,9-dichluro-phenylj-isoxazol-4-yl)-
methanol (0.124 g, 0.44 mmaol) in dichloromethane (4 mL) is added phosphorous
tribremide (0.261 g, 0.963 mmal). The ice bath is removed after 20 minutes and the
reaction is allowed to siir for an additional twenty minutes at room temperature. The
reaction is quenched with pH 7 buffer and is extracted with dichloromethane several
times. The organic layers are combined, washed with brine, and dried over sodium

sulfate, The reaction is filiered and concentrated under reduced pressure ta yield the title

33
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compound (0,124 g §294). 'H-NMR (400 MHz CDCly) 5 7.43-7.33 (m, 3H), 4.20¢s, 2H),
2.09 (m, 1H), 1.27 (m, 2H), 1.16 (m, 2H)

Intermediate Preparation 19

4-Bromomethyl-S-cyclopropyl-3-(2-triflucrcmethoxy-phenyl)-isoxazole

To a salution of (§-cyclopropyl-3-Q-trifluormethoxy-phenyl)-isoxazol-4yl)-
methanol (2.19 g, 7.32 mmol) in anhydrous methylene chloride (50 mL) at 0 °C is added
PBr; (0.83 mL, 8.7 mmol) and the mixture is stirred for 3 hours. The mixture is then
poured into 100 mL of ice water and extracted with DCM (2x). The ¢ombined DCM
layers are washed with brine, dried (M2S0,4) and concentrated under reduced pressure to
provide crude residue. The residue is purified via flash chromatography (120 g silica)
eluting with a gradient of O to 60°5 cthyl acetate in heptane to provide the title compound

(2.1 g, 79%) as an oil,

Intermediate Preparation 19a
S-Bromomethyl-1-(2.6-dichloraphenyl)-4-isopropyl-1H-pyrazole

To a salution of (1-(2,6-dichlorophenyl)-4-isoprapyl- 1 H-pyrazol-5-yl)methanol
(4.0 g, 0.014 maoly in CH>Cly (50 ml) is added phosphorus tribromide (3.69 g, 0.021 mol)
at 0 °C. Stir the mixture for 3 h at room temperature. Dilute with water and extract with
ethyl acetate. Concenirate under reduced pressure, to give cmde-pr-:»duct, which is
purified by column chromatagraphy over silica gel eluting with 7:3 hexane/ethyl acetate

to give 0.30 g (10 25) of the title compound. ES/MS me ('Br) 348.93 [M+H]".

Intermediate Preparation 20

4-Bromomethyl-S-isopropyl-3-C-trifluoromethoxy-phenyl)-isoxazole

T a solution of [S-isopropyl-3-2-trifluoromethoxy-phenyl)-isoxazol-4-yl]-
methanal (3.0 g, 10.0 mmal) in methylene chloride (20 mL) is added triphenyl phosphine
(4.0 g, 15.0 mmul) followed by N-bromasuccinimide (2.8 g, 15.6 mmal). The reaction is
stirred for 2 hours at room temperature. The reaction is concentrated under reduced
pressure and the residue is purified via flash chromatography using a gradient of 20-40°0%

EtOAc in hexanes.

24
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The following compaounds are prepared essentially as described in the preparation
of 4-bramomethyl-5-isopropyl-3-(2-triflucromethoxy-phenyl)-isoxazole using the
appropriate starting material.

Intermediate Preparation 20A: S-Biomomethyl-1-(2 6-dichloro-phenyl)-d-isopropyl-1H-
[1,2,3]triazole;

Intermediate Preparation 20B: 3-Bromomethyl-4-cyelopropyl-1-(2 6-dichlore-phenyl)-
1H-[1.2.3]triazole;

Intermediate Preparation 20C: S-Bromomeihyl-1-(2,6-dichloro-phenyl)-4-
trifluoromethyl-1H-[1,2.3]triazale, ES/MS m/z 373.0 (M+1);

Intermediate Preparation 20D:  3-Bromomgeihyl-1-2.6-dichloro-phenyD-d-isopropyl- 1H-
pyrazole;
Intermediate Preparation 20E: 3-Bromamethyl-4-cyeloprapyl- 1-(2.4-dichloro-phenyl)-

1H-pyrazole,

Intermediate Preparation 20F

5-Bromoniethyl-1-2 6-dichlorophenyl)-4-isopropyl-1H-[1.2 .3 triazole

To a solution of (1-(2,6-dichloropheny)-4-isopropyl-1H-1,2,3-iriazol-5-
yhmedhanol (3.0 g, 0.01048 mal) and CBry in CH:Cl: (15 1nl) is added a soluton of
triphenylphosphine (3.50 g, 0.01334 mol) in CHCL (10 ml) at @ °C. Stir the solution for
4 h at room temperature and concentrate in vacuo to give crude praduct. Purify by
column chrematography over silica gel eluting with 7:3 hexane/ethyl acetaie 1o give 3.0 2

(82 24) wfthe title compound. ES/MS m/e (°Br/S'Br) 348/350 [M+H]".

Intermediate Preparation 21

2-Bromo-4-fluoro-benzoic acid methyl ester

To a solution of thionyl chloride (2.6 mL, 35.7 mmal) in methanal (300 mL) at 0
°C 15 added 4-fluora-2-broma benzoic acid (5,15 g, 23.6 mmol). The mixture is heated to
reflux for 19 h. The mixture is concentrated and purified via flash chramatography on
silica (120 g) using a gradient of 0 to $0°5 cthiyl acetate in heptane to pravide the title

compound (2.06 g, 37%5) as an oil. MS m/z 233.0 (M+1)
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The following compounds are prepared essentially as described in the preparation
of 2-bromao-4-fluora-benzoic acid methyl ester using the appropriate stariing material,
Intermediate Preparation 21A: 4-Fluoro-naphthalene-1-carboxylic acid methyl ester, 'H
NMR (400 MHz, CDCl3) 5 9.00 (d, 1H), S.17 (m, 2H), 7.60 (m, 2H), 7.12 (m, 1 H), 3.98
(s,3 H);

Intermediate Preparation 21B: 4-Fluoro-2-meth 1 ester, "H NMR
(400 MH=, CDCl3) o 7.92 (m, 1H), 6.90 (m, 2H), 3.84 (s, 3 H), 2.59 (s, 3H).

-benzcic acid meth

Intermediate Preparation 22

2-Bromao-4-(4-hydroxy-piperidin-1-y)-benzoic acid methyl ester

A mixture of 2-bromao-3-fluora-benzoic acid methyl ester (2.06 2, 8.84 mmol), 4-
hydroxy piperidine (1.86 g, 18.4 mmal), and poassium carbonate (1.33 g, 9.62 mmal) in
acetonitrile (25 mL) is heated to 90 °C for 17 h. The mixture is concenirated and
partiticned between ethyl acetate and water. The solvent layers are separated and the
aquenus layer is extracted with ethyl acetate (3x). The combined ethyl acetate layers are
dried (MgSO,), filtered, and concentrated under reduced pressure. The residue is purified
on silica (120 g) using a gradient of 0% to H*6 ethyl acetate in heptane to provide the
title compound (2.10 g, 76%:) LC-ES/MS nv/z 314.0 (M+1)

The follewing compounds are prepared essentially as described in the preparation
of 2-brama-4-(4-hydroxy-piperidin-1-yl)-benzoic acid methyl ester using the appropriate
starting material,
Iniermediate Preparation 22A: 4-(4-Hydroxy-piperidin-1-yi)-benzoic acid ethyl ester,
LC-ES/MS nvz 250 2 (M+1);
Intermediaie Preparaticn 22B:
LC-ES/MS mvz 236.2 (M+1),
Intermediate Pre
acid, LC-ES/MS nv/z 286.0 (M+1);

Intermediate Preparation 22D: 4-(4-Hydroxy-piperidin-1-yi)-2-methyl-benzoic acid
methyl ester, LC-ES/MS nyz 250.2 (M+1),

yaration 22C:

Intermediate Preparation 23
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A mixture of 2-bromo-4-(4-hydroxy-piperidin-1-yl)-benzoic acid methyl ester
(1.2 g, 3.82 mmol), phenylboronic acid (SO0 myz; 6.56 mmal), potassium phosphate,
tribasic, mona-hydrate (1.3 g, 10.7 mmal), and tetrakis(triphenylphosphing)palladium
(300 mg, 0.433 mmol) in 1,2-dimethoxyethane (23 mL) and water (1 mL) is heated o 90
*C under a nitrogen aimosphere for 24 h. The mixture is concentrated and partitioned
between ethyl acetate and water. The solvent layers are separated and the aqueaus layer
is extracied with ethyl acetate (3x). The combined ethyl acetate layers are dried
(MgSQy), filtered, and concentrated under reduced pressure. The residue is purified on
silica (120 g) eluting with a gradient of (%5 to 10075 ethyl acetate in heptane to provide

the desired produet (1.09 g, 9295) as a gummy residue. LC-ES/MS m/z 312.0 (M+1)

Intermediate Preparation 24

4-(4-Hydroxy-piperidin-1-y)-3-methyl-benzoic acid methyl ester

A mixture of 4-hydroxypiperidine (2.65 g, 25.4 mmal), methyl 4-bromo-3-
methylbenzaate (5.00 g, 21.8 mmal), (R)-(+)-2,2"-bis(diphenylphasphing)-1,1°-binaphthyl
(1.27 g, 2.17 mmol), palladium acetate (0.247 g, 1.10 mmeob), cesium carbonate (21.5 g,
65.3 mmol) in 1,4-dioxane (100 mL) is heated in a 330 L pressure vessel for 18 hat 0
°C under nitrogen and then at 120 °C for 4 h, The mixture is filtered and concentrated
under reduced pressure. The residue is purified on silica (120 g) using a gradient of O to
00" 5 ethyl acetate in hepiane to provide the title compound (2.4 g, 44°%). LC-ES/MS m/z
250.2 (M+1)

Intermediate Preparation 25

6-(4-Hydroxy-piperidin-1-yvD)- 1 -methyl- 1 H-indole-3-carboxylic acid methyl ester

A re-sealable tube is charged with 6-bromo-1-methyl- 1H-indole-2-carboxylic acid
methyl ester (S30 mg, 1.00 equiv, 3.17 mmal), 4-hydroxypiperidine (491 mg, 1.5 ¢quiv,
4.76 mmol), coppen]) idide (60.379 mg, 0.1 equiv, 0.32 mmale), praline (73 mg, 0.2
equiv, 0.64 mmol) and potéssium carbonate (335 mg, 2 equiv, 0.34 mmol) and purged
with nitrogen. Anhydrous dimethyl sulfoxide (2 mL) is added. The tube is closed and
the nuxture is stirred at 110 °C for 22 h. The mixture is allowed to reach room

temperature and aquecus saturated NH,CI is added. The mixture is extracted with EtOAc
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(2x). The organic layers are combined, washed with water, dried over anhydrous sodium
sulfate, filtered and concentrated under reduced pressure. The residue is purified via
chromatography (40 g silica) eluting with a gradient of 20 to 10045 ethyl acetate/

hexane to provide the title compound (340 mg, 59°5) as a white solid. ES/MS m/z 289.0

(M+1)

The fallowing list of compounds is prepared essentially as described in the
preparation of 6-(4-hydroxy-piperidin-1-yl)-1-methyl- 1H-indole-2-carboxylic acid
methyl ester using the appropriate starting material.

Intermediate Preparation 25A: 6-(4-Hydroxy-piperidin-1-yl)-benzo[b]thiophene-3-
carboxylic acid ethyl ester, ES/MS m/z 306.0 (M+1);

Intermediate Preparation 25B: 4-(4-Hydroxy-azepan-1-yvl)-benzaic acid ethyl ester,
ES/MS m/z 264,0 (M+1),

Intermediate Preparation 26

4-Hydroxy-3.4,5.6-tetrahydro-2H-[1 2bipyvridinyl-8'-carboxylic acid methyl ester

To a solution of methyl e~chloronicotinate (8§90 mg, 1.00 equiv; 5.03 mmol) in dry
DMF (30 mL) is added 4-hydroxypiperidine (1.3 equiv; 7.53 mmaol; 778,93 mg) and
triethylamine (1.05 mL; 1.5 equiv; 7.55 mmol). The system is flushed with N; and heated
al 80°C for 4.5 h. The reaction is allowed o reach room temperaiure and is diluted with
water/Et0Ac. The agqueous layer is extracted with ethyl acetate (3x). The organic layer
is washed with brine, dried over MgSQ,, filtered, and concentrated under reduced
pressure. The crude residue is purified via chromatography cluting with hexane/EtOAC
2:1 to 122 to yield an orange solid. The solid is triturated with hexane/EtQAc 4:1 and
filtered 1o provide the title compound (1.023 g, $6%) as a white solid. ES/MS nv/z 237.0

(M+1)

Intermediate Preparation 27

4-Qxc-azepane- 1-carboxvlic acid tert-butyl ester

To a solution of azepan-4-cne (9.57 g, 64 mmol) in 1,4-dioxanc (70 mL) is added
di-t-butyldicarbonate (15.8 g, 70.4 mmal). The mixtuee is stirred at room tempeéraiure

and a shurry of sodium carbonate (4.11 g, 38.4 mmol) in 40 mL of water is added. The

4o
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mixture is heated to 80 “C for 2 h. The mixture is concentrated and extracied with ethyl
acetaie (3x). The combined ethyl acetate layers are dried (MazS0O,) and concenirated
under reduced pressure, The residue is purified on silica using a gradient of ethyl acetate

in hexanes (23 s 50%6) to provide the title compound (13.6 3, 99.7%).

Intermediate Preparation 28

4-Hydroxy-azepane-L-cathoxvylic acid tert-butyl ester

To a soluiion of 4-oxo-azepane- 1-carboxylic acid tert-butyl ester (13.6 g, 63.8
mmaol) in methanol (10 mL) and tetrahydrofuran (30 mL) at 0 °C is added lithium
borohydride (1.40 g, 63.8 mmaol)y. The mixture is stirred at 0 °C for 60 minutes.
Hydrochloric acid (1.0 M, 40 mL) is added. The mixture is concentrated under reduced
pressure and extracted with cthyl acetate (2x). The combined ethyl acetate layers are
dried (N2;SQy) and comcentrated to a residue. The residue is purified on silica using a
gradient of ethyl acetate in hexanes (H0 to 80°%) 0 yield the title compound (13.6 g,

99.1%).

" Intermediate Preparation 29

4-[5-Cycelapropyl-3-2.6-dichloro-phenyl-isoxazol-4-ylmethoxyl-azepana- 1 -carbaxylic

acid tert-butyl ester

To a sclution of 4-hydroxy-azepane- 1 carboxylic acid tert-butyl ester (1.88 g,
§.73 mmal) in anhydrous THE (15 mL) at 0 °C is added 18-crown-6 (2.3 g, $.70 mmal)
and tert-butyl aleohol, potassium derivative (8.8 mL, 1.0 M, 8.80 mmol). The mixture is
stirred at room temperamre for 20 minutes following which 4-bromomeihyl-3-
cyclopropyl-3-(2,6-dichloro-phenyl)-isoxazole (1.8 g, 5.19 mmal) in THF is added over 2
minutes. The mixture is stirred for 2 h and water (10 mL) is added. The mixture is
concentrated under reduced pressure and extracted with ethyl acetate (3x). The combined
ethyl acetate layars are dried (MgSQ,), concentrated, and purified via flash
chromatography (120 g silica) eluting with a gradient of ¢thyl acetate in heptane (0 to
60%3) to provide the title compound (420 mg, 1755).

Tha following eompaunds are made essentially as described in preparation 29,

Intermediate Preparation 29A: ert-Butyl 4-((5-cyclopropyl-3-

azepane- L-carboxylate, For this

triflunromethoxy phenyhisoxazol-4-ylmethoxy
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compound, the reaction misture is stirred for 12 h afler adding all reagents.  ES/MS m/z
497.24 (M+1).

Intecrmediate Preparation 20B: ert-Butyl 4-((1-(2.6-dichlarophenvh-4-isapropyl-1 H-

1,2 3-triazol-S-yDmethoxy)azepane- 1 carboxylate, For this compound heat the mixture

to 40 °C in a microwave for one hour afier adding all reagents. ES/MS m/z 483.12

(M+1).

Intermediate Preparation 29T rert-Butv] 4-((1-(2.6-dichloraphenvl)-3-isopropyl-1 H-

rrazol-S-yDmethoxy)azepang- 1-carboxylate. For this compound heat the mixture to 40

*C in @ microwave for ane hour afier adding all reagents. ES/MS m/z 482,17 (M+1).

Intermediate Preparation 30

-azepanium; chloride

-S-ethyl-isoxazol-4-ylmethoxy

Cnld 4M aq. hydrogen chloride in dioxane is added to 4-[Scyclopropyl-3-(2,6-
dichioro-phenyl)-isoxazol-4-ylmethoxyl-azepane-] -carboxylic acid (ert-butyl ester (370
mg, 0.769 mmal) and the mixeure is stirred at room temperature Tor 1 h. The mixture is
concentrated under reduced pressure to provide the tiile compound (350 mg, 100%3),
ES/MS m/z 381.0 (M+1, free base).

Intermediate Preparation 30A

d-((Azepan-d-yloxy)methyl)-3-cyvclopropyl-3- 2 6-dichlorophenylisnxaziole

To a solution of 4-[S-cyclopropyl-3-(2,6-dichlora-pheny)-isoxazol-4-ylmethoxy]-
azepane- 1-carboxylic acid tert-butyl ester (2.0 g, 0.00416 mal) in CHzC (20 ml) is
added trifluoreacetic acid (1.42 g, 0.01248 mol) at 0 “C under N2 aimosphere.  Stir the
mixture for 3 hat room temperature. Concentrate the reaction mixture in vacio to give
crude product. Purify by column chromatography over alumina (neutral) eluting with $:2
dichloromethane/methanol to give the tifle compound 1.4 g (88 25). ES/MS m/z
381.1(M+1).

The following compounds are made essentially as described in the preparation of

intermediate Preparation 30a.



WO 2009/012125 PCT/US2008/069719

-32-

Intermediaie Preparaiion 30B; 3-((Azepan-4-ylaxyymeihyl)-3-cyclopropyl-3-(2-

triflusromethoxy)phenybisoxazole, , ES/MS m/z 397.20 (M+1).

Intermediate Preparation 30C:  4-((1-2,6-Dichlorophenyl)-d-isopropyl- 1 H-1,2 3-triazol-

S-yDmethoxy)azepane, , ES/MS ny/z 383,14 (M+1).

Intermediate Prepacation 30D: 4-((1-(2 6-Dichloropheny)-4-isopropyvl-1 H-pyrasal-S-
yDmethoxy)azepane, , ES/MS m/z 382,13 (M+1).

Intermediate Preparation 31

Trans-3-[4-(4-Methoxy-henzyloxy)-phenyll-cyclohexanal

To a suspension of p-(trans-4-hydroxycyelohexyl)phenel (67.62 mmol, 13.00 g)
in acetong (400 mL) is added 1-bromomethyl-4-methoxybenzene (74.38 mmaol, 10.57
mL) and potassium carbenate (81.14 mmel, 11.33 g). The mixture is stirred for 64 h at
room temperature and filtered. The filtrate is concentrated and recrystallized from
CH,Cl, (100 mL) to give the title compound (15.1 g, 71°%) as a white solid. 'H NMR
(400 MHz, CDCl3): 1.24-1.49 (i, 4H), 1.87-1.90 (m, 2H), 2.02-2.07 (m, 2H), 2.38-2.45
(m, TH), 3.00-3.63 (m, 1H), 3.79 (3, 3H), 4.93 (5, 2H), 0.88 (d, 2H, J=8.8Hz), 6.89 (d, 2H,
I=8.8Hz), 7.09 (d, 2H, J=8.8Hz), 7.32 (d, 2H, J=3.8Hz).

Intermediate Preparation 32

Trifluoro-methanesulfonic acid 4-(ert-butyl-dimethyl-silan

To a solution of 4-(tert-butyl-dimethyl-silanyloxy)-cyclohexanone (2.63 g, 11.5
mmal) and N-phenylbis(irifluoromethanesvlphonimide) (6.26g, 17.3 mmol) in THF (30
mL) at -78 *C is added lithiwin bis(trimethylsilyl)amide (16.1 mL, 1.0 M) drapwise over
10 minutes. The mixture is stirred and allowed 0 warm (o room temperature over 60
minutes. The reaction is quenched with brine (2§ mL) and concentrated under reduced
pressure. The residus is extracted with EtOAc (2 x S0 mL). The combined organic
layers are dried over Na;SQy, filtered, and concentrated, The crude product is purified by
flash chromatozraphy eluting with 10% EtOAc/Hexanes to afford the title compaound

(3.82 g, 92%). MS 0z 361.0 (M+1).

Intermediate Preparation 33
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-4,4.5 5-tetramethyl-

[1,3,.2)dioxaborolane

A (lask containing a sclution of triflusro-methanesulfonic acid 4-(tert-butyl-
dimethyl-silanylaxy)-cyclohex-1-enyl ester (3.52 g, 10.6 mmal) and
big(pinacolata)diboron (3.02 g; 11.7 mmol) in 1,4-dioxane (30 mL) is evacuated and
refilled with Nj three times. (1,1-bis(diphenylphosphina)ferrocene)palladium(IT)
chloride (177 mg), 1,1-bis(diphenylphasphino)ferracene (A6 mg), and potassium acetate
(2.101 g) are added. The mixiure is stirred for 18 hai 85 °C. The mixture is cooled to
room temperature, filtered through a pad of diatomaceous ¢arth, and concentrated under
reduced pressure. The residue is purified by silica gel chromatography eluting with a
gradient of 3-10% F1OAc/Hesanes 1o give the iitle compound (2.21 g, 61.6%). 'H NMR
(400 MHz, CDCl3): 8 6.40 (1, 1H), 4.12-4.07 (m, 1H), 2.35-2.27 (m, 2H), 2.14-2.02 (m,
2H), 1.79-1.74 (m, 1H), 1.53-1.44 (m, 1H), 1.22 (s, 12H), 0.36 (s, 9H), 0.03 (s, 3H), 0.02
(s, 3H).

Intermediate Preparation 34
6-[4-(tert-Butyl-dimeihyl-silanyloxy)-cyclohex-1-enyl]-1 -methyl- 1H-indole-3 -carboxylic

acid methyl ester
A flask containing a selution of 2-[4-(tert-butyl-dimethyl-silanylox y)-cyclohex-1-

enyl]-4,4,5,5-tetramethyl-[1,3 2]dioxaborolane (1.40 g, 4.14 mmaol) and 6-broma-1-
methyl-1H-indole-3-carboxylic acid methyl esier (1.22 2, 4.55 mmol) in toluene (50 mL)
is evacuated and filled with N theee times. Potassium phosphate (1.79 g, 8.27 mmaol),
PdiOAC): (46 mg), and 2-dicyclohexylphosphing-2° 6°-dimethaxy-1,17-biphenyl (S-Phos,
50 mg) are added. The mixture is stirred ot 100 “C for 16 h and cooled ta room
temperature. The mixture is filtered through a pad of diatomaceous carth, and the filtrate
is concentrated under reduced pressure. The residue is purified by silica zel
chromatography eluting with 2345 EtOAc/Hexanes to provide the title compound (0.71 g,
43%5). MS m/z 400.3 (M+1).

Intermediate Preparation 35

6-(4-Hydroxy-cyclohex-1-enyl)-1-methyl-1H-indole-3-carboxylic acid methyl ester

240
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A sclution of 6-[4-(tert-butyl-dimethyl-sitanyloxy)-cyclohex-1-enyl}-1-methyl-
1H-indole-3-carboxylic acid methyl ester (0.710 g, 1.78 mmal) in THF (10 mL) is treated
with Bu,NF (2.22 mL, 1.0 M in THF). The mixture is stirred at room temperature for S h
and concentrated under reduced pressure. The residue is purified by silica gel
chromatography cluting with a gradient of 25-805 EtOAc/Hexanes to provide the 6-(4-
hydroxy-cyclohex-1-enyl)-1-methyl-1H-indole-3-carboxylic acid methyl ester (0.320 g,
63%%). MS m/z 286.3 (M+1).

Intermediate Preparation 36

6-(4-Hydroxy-cyclohexyD)-1-methyl-1H-indole-3-catboxylic acid methyl ester

A solution of 6-(4-hydrovy-cyclohex-1-enyl)- 1-methyl- 1 H-indole-3-carboxylic
acid methyl ester (0.251 g, 0.3830 mmal) in tetrahydrofuran (10 mil) is added to a slurry of
palladium (0.200 g, 5% in carbon) in THF (2 mL). The mixture is stirred under an
atmosphere of hydrogen (balloon) at room temperature for 12 h. The mixture is filtered
through a pad of diatomacecns earth and concentrated under reduced pressure o yield the

title compeund (0.202 g, 805%). MS m/z 288.3 (M+1)

Intermediate Preparation 37

Trans-5-Cyelopropyl-2-(2 G-dichloro-phenyl)-4- (4-[4-(4-methoxy-benzylox y)-phenyl]-

-isoxazole

clohexyloxymethyl

4-[4-(4-Methaxy-benzyloxy)-phenyl}-cyclohexanol (2.24 mmaol, 700.00 mg) and
13-crowvn-6 (2.6¢ nunol, 710.70 mg) in tetrahydrofuran (10 mL) is treated with teri-butyl
alcahol, potassium derivative (2.69 mmol, 2.69 mL; 1M in THF). The mixture is stirred
for 30 minutes and 4-bromomethyl-5-cyclopropyl-3-(2,6-dichloro-phenyl)-isoxazole
(336 mmel, 1.17 2) is added. The mixture is stirred at room temperature for § minutes
and heated to 40 °C for 1.5 b, Silica gel is added and the reaction mixture is concentrated
under reduced pressure. The crude mixture is purified by silica gel flash chromatagraphy
eluting with a gradient of 10-60°% EtOAC in hexanes. A second chromatography is
performed o silica gel eluting with 0.5%% EtOAc in DCM o yield the title compound

(960 mg, 74%). MS m/z 577.9 (M+1).
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The following compound is prepared essentially ag described in the preparation of
trans-5-cyclopropyl-3-(2,8-dichloro-phenyl)-4- (4-[4-(4-methoxy-benzyloxy)-phenyl]-
cyclohexyloxymethyl} -isoxazole using the appropriate starting material,

Intermediate Preparaiion 37A: 5-Cyclopropyl-4- {4-[4-(4-methaxy-benzyloxy)-phenvl]-

cveloheyvioxymethyl? -3-(2-triflunromethoxy-phenyl)-isoxazole, ES/MS m/z 594.0

Intermediate Preparation 38

Trans-4- (4-[5-Cyclopropyl-3-(2 6-dichloro-phenyl)-isoxazol-4-yimethoxy]-cyelohexyl} -

phenol
Trans-5-cyclopropyl-3-(2,6-dichloro-phenyl)-4- {4-[4-(4-methaxy-benzyloxy)-
phenyl]-cyclohexyloxymethyl}isoxazole (1.33 mmeol, 770.00 mg) in dichloromethane (17
mL) is treated at room temperature with methoxybenzene (13.3 mmel, 1,45 mL) and
triflucroacetic acid (8.5 ml), The soluiion is stirred for 2 h and concentraied under
reduced pressure. The residue is co-evaporated with CCly (2x) and trituraied with
hexanes. The crude praduct is supported on silica gel and purified by flash
chromatography (120 ¢ silica) eluting with a gradient of 20-50°%5 EtOAc in hexane o giv

I~

the title compound (344 mg, $9%,) as a white solid. MS ov/z 438.0 (M+1).

The following compound is prepared essentially as described in the preparation of
trans-4- {4-[S-cycloprapyl-3-(2,6-dichloro-phenyl)-isoxazol-4-ylmethoxy]-cyclohexyl} -
phenol using the appropriate starting material,
raration 38A: 4- {4-[5-Cyclopropyl-3-(2-iriflucremethoxy-phenyl)-

zxyl} -phenol, ES/MS vz 474.3 (M+1).

Intermediate Pre

isosazal-4-

Intermediate Preparation 39
3-(2.6-dichloro-

Trans-Trifluoro-methanesulfonic acid 4-

isoxazal-4-

Trans-4- {4-[S-cycloprapyl-3-(2,6-dichlore-phenyl)-isoxazal-4-ylmethoxy]-
cyclohexyl}phencd (1.16 mmeol, 534.00 mg) is dissolved in dichloromethane (15 mL) and
pyridine (§.82 mmul, 471.02 uL). The solution is ¢ooled in an ice bath and
trifluoromethanesulfonic anhydride (1.46 mmol, 245.43 pL) is added. The mixture is

Hé
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stirred for 1.5 h and concentrated under reduced pressure. The residue is diluted with
EtOAc (73 mL) and washed sequentially with IN NaOH (23 mL), brine (13 mL), 102
aqueous citric acid (2 x 30 mL), and brine (25 mL). The organic layer is dried (Na:S0,),
filtered, and concentrated under reduced pressure. The crude mixture is purified by flash
chromatagraphy (120 ¢ cilica) eluting with a gradient of 15-40%; EtOAc/hevane ta give |

the title compound (616 mg, 90%5) ag a eolorless oil. MS m/z 389.8 (M+1).

The fizllowing compound is prepared essentially as described in the preparation of
trans-trifluore-methanesulfonic acid 4- {4-[S-cyclopropyl-2-(2,6-dichloro-phenyl)-
isoxazol-4-ylmethoxy]cyclohexyl}-phenyl ester using the appropriate starting material,

Intermediate Prepacation 39A: Trifluoro-methancsulionic acid 4- '4-[3-cvelopropyl-3-(2-

triflucromethoxy-phenyl)-isoxazol-4-ylmethoxy]-eyelohexyl) -phenyl ester, 'H NMR
(400 MHz, CDCls): & 7.5.8-7.55 (dd, 1H, /=1.8Hz, SHz), 7.49-7.46 (dd, |H, /=] .8Hz,
SHz), 7.38-7.34 (m, 2H), 7.21-7.19 (d, 2H, J=8.8Hz), 7.15-7.13 {d, 2H, /=] §Hz), 4.38 (3,
2H), 3.24-3.19 (m, 1H), 2.49-2.44 (m, 1H), 2.17-2.10 (m, 1H), 1.99-1.96 (m, 2H), 1.87-
1.84 (m, 2H), 1.41-1.20 (m, 6H), 1.10-1.07 (m, 2H).

Intermediate Preparation 40

6-Bromo-1H-indole-3-carboxylic acid methyl ester

Ta a solution of 6-bromoindole-3-carboxylic acid (960 mg, 4.00 mmol) in
methanol (9.5 mL) is added (trimethylsilyl)diazomethane (2.0 M solution in hexanes,
about 9 mL) over two minutes at room temperature. The yellow mixture'is concentrated
under reduced pressure. The residue is re-dissolved in methanol and concentrated under
reduced pressure. This process is repeated several times to give the title compound as a

solid (1007%). ES/MS m/e 256.0 (M + 2).

Intermediate Preparation 40A-1

Meithyl 6-bromabenzof dlisothiazole-3-carboxylate

Te a solution of 6-bromobenzo[d)isothiazole-3-carboxylic acid (1.0 g, 3.89 mmiol)
in methanol (15 mL), thionyl chloride (0.92 g, 7.74 mmal) is added slowly at room
temperature and the soluiion is stirred at §0 °C for 14h. Cool the mixture to room

temperature and concentraie to give 1.0g (95°90) of the title compound as a light brown
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solid. "H NMR (400 MHz, MeOD) 5 4.04 (s, 3H), 7.73 (dd, /= 8.5, 1.6 Hz, 1H), 8.41
(s, 1H), 5.61 (d, J=3.8 Hz, 1H).
The following compounds are made essentially as described in the preparation of

Intermediate Preparation 40A-1, methyl 6-bromobenzo[d]isathiazole-3-carboxylate,

Prep No. Name 1H NMR (400 MHz)

(CDCl3) 8 2.57 (s, 3H), 3.&8
Methyl 4-bromo-2- (s, 3H), 7.37 (dd, J= 8.0,1.6

40B methylbenzoate Hz, 1H)), 7.41 (d, J= 1.6 Hz,
1H), 7.78 (d, /= 8.4 Hz, 1H)
Methyl S-brome-1- (MeOD) §3.31 (s, 3H), 3.92
40C methyl- 1 A-indole-2- | (s, 3H), 7.12 (s, 1H), 7.33-
carboxylate 7.38 (m, 2H), 7.80 (s, 1H)
Mcthyl 6-bromo-1- g‘:}‘_)[?),lal':' ?: (ISI’-I:: I-g) ’l% ?3 d
40D methyl-1H-indole-2- | 7 03t v A e i

J=84,12Hz 1H),7.56 (d, J

carboxylate = 8.8 Hz, 1H), 7.62 (s, 1H)

Intermediate Preparation 41

6-Bromo-1-methyl-1 H-indale-3-carboxvlic acid methyl ester

To a mixture of 6-bromne-1H-indole-3-carbovylic acid methyl ester (100 mg,
0.394 mmol), potassium carbonate (163 mgz, 1.18 mmol) in DMF is added iodomethane
(30 uL, 0.47 mmol). The reaction mixture is stirred for 1.5 h. Additional iodomethane
(10 pL) is added and the reaction is siirred for 30 minutes. The reaction mixture is
diluted with dichloromethane and filiered. The filtraie is concentrated under high
vacuum, diluted with eihyl acetate, and concentrated to give the title compound (105 mg,
99%). ES/MS m/e 270.0 (M + 2).

Intermediate Preparation 41A-1

Ethyl 5-bromo-1-methyl-1 A-indale-2-carboxylate

In dimethylformamide (§ mL), combine ethyl 5-brome-1H-indole-2-carboxylate
(1.00 g, 13.7 mmole), potassium carbenate (1.4 g, 10 mmale), and methyl iodide (230 pL,

4.50 mmole). Heat the mixture 1o 50 “C for 13 hours. Cool to room temperature and
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partition between EtOAc and waier. Extract with EIOAc (3x), wash with brine (3x), dry
(MgSQy) and eoncentrate to pravide crude material. The crude material is purified on
120 g silica gel with 0 3 50°% EtQAc in heptane (o give $50 mg (31%%) of the title
compound. ES/MS m/e (3'Br) 284.0 (M+H)",

Intermediate Preparation 41B

Methyl 6-brosmo- 1 -methyl- 1H-indazole-3-carboxylate

To a mixture of methyl 6-bromo-1 A-indazole-3-carboxylate (0.50 3, 1.96 mmol)
and potassium carbonaie (1.25 2, 9.29 mmal) in acetonitrile (15 mL) is added methyl
indide (1.31 g, 9.29 mmaol) at room temperature. The reaction mixture is stirred at room
ternperature for 15 h. Remove the solvent under vacuum, dilute with water, and extract
with ethyl acetate (3x 10 mL). The combined organics are dried aver sodium sulfate and
concenirated under reduced pressure. The crude is purified by flash chromatography
eluting with §:2 hexane/ethyl acetate to give 0.35 g (70%5) of the tifle compaound as an off
white solid. 'H NMR (400 MHz, CDCly) & 4.03 (s, 3H), 4.14 (s, 3H), 742 (dd, J= §.4,
1.2 Hz, 1H), 7.66 (s, 1H), 8.08 (d, J= 8.5 Hz, 1H).

The following compound is prepared essentially as described in the preparation of

Intermediate Preparation 41B, Methyl 6-broma-1-methyl-1H-indazole-3-carboxylate.

Intermediate Preparation 41C: Methyl S-broma- 1 -methyl-1 A-indole-2-carboxylate, (400
MHz, CDCls) & 3.91 (s, 3H), 4.06 (5, 3H), 7.21 (d, J=0.8 Hz, 1H), 7.27 (s, 1H), 7.42 (dd,
J=238.3, 1.6 Hz, 1H), 7.80 (d, /= 1.6 Hz, IH). '

Intermediate Preparation 42

blthiophene-3-carboxylic acid

6-Broma-benza

The title compeund is prepared essentially as described in J. Med. Chem. 2003,
46, 2446-2455. )

Preparation 43

sphene-3-carboxvylic acid ethyl ester

6-Bromo-benzo

Approach 1
A solution of 6-Broma-benzao[b]thiophene-3-carbwxylic acid (A5 g, 252.8 mmole)
and sulfuric acid (0. 10 equiv; 23.3 mmal, 1.33 mL; 2 48 g) in ethanol (1.0 L) is heated at

65 °C for 3 days. The solution is cooled (0 room temperaiure. The resulting light brown
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precipitaie is filtered. The filier cake is washed with methanol to afford the title
compound (32 g, 44%).
Approach 2
Onxalyl ehloride (717.2 g, 5.635 mal, 3.5 eq) is added io a 0-3 °C suspension of
3.5¢q). The
resulting suspension is stirred for 30-60 minutes at 0-5 °C and cooled -20143 -25°C. A
solution of 6-bromobenzo[b]thiophene (344 g, 1.614 mal, 1 ¢q) in dichloromethane (1.72

L) is added cover 1 h while mainiaining the temperature at -20 to -25 *C. The reaction

dichloromethane (3.44 L) and aluminum chloride (753.4 g, 5.65 mal,

mixture is stitred for 30 minutes at -20 to =23 “C and warmed to 1S 10 20 “C using a warm
water bath, The reaction mixture is stirred for 1.5 h at this temperature. The reaction
mixture is filicred and the flter cake is washad with dichloromethane (3 x 300 mL). The
combined filirate is concentrated to yield a thick black oil in the flask (600 g). This
residue is dissolved in dichloromethane (1 L) and added to ethanol (3.3 L) 4t -10t0 0 *C
in portions at such rate to maintain emperature at 10 to 20 °C. Ongce the addition is
complete, the reaction mixiure is partially concentrated to remove ihe dichloromethane
only and then the vacuum is released. The reaction mixture is heated o 60-70 *C and
stirred at this temperature for 1 h. Upon completion of the reaction, the solution is
decanted from the resulting tars. The tars are discarded. The ethanol solution is
evaporated to a residue. The residue is diluted with EtQAc (2 L),

At this point, the current réaction mixture is combined with reaction mixture from
ancther batch of the reaction for further work up (started with 330 3 of 6-
Bromobenzo[b]thiophene, 1.549 mol). The combined reaction mixture is poured into a
stined mixture of EtQAc (1 L) and brine solution (10 L), The layers are separated and
the organic layer is washed with brine solution (2 L). The combined aqueaus layer is
exiracted with EiQAc (4 L). The arganic layer is washed with brine solution (1 L), The
combined arganic layers are dried over magnesium sulfate and charcoal, filtered, and
concentrated under reduced pressure. The resulting oil is further concenirated in a
vacuum oven {or 15 h at room temperature to afford waxy solids after drying (730 g).
The solids are suspended in heptane (5 L) with stirring and the suspension is heated to 70
“C. Magnesium sulfate (300 g) is added and the resulting suspension is stireed for 10
minutes at 70 °C. The suspension is filtered. The sclids are suspended in heptane (S L)

and heated to 70 *C. The suspension s stirred for 10-20 minutes at this temperature and
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filiered. The filier cake is washed with heptane (1 L). The heptane filtrates are collected
and concentrated under reduced pressure to give light brown solids (550 g). The solids
are dissolved in heptane (4 L) 2t 60 “C. The resuliing sclution is cooled to 35 to 50 “C,
The solution is evenly loaded anto two plugs of silica gel (1.5 kg each) eluting with 0.5%%
EtOAc in hepiane. The pure product fractions are combined and concentrated under
reduced pressure. The impure product fractions are combined, concentrated, and purified
as described above. The total purified product is isolated (S00 g) and crystallized from
heptane (1.2 L). The solids are collecied by filtration, washed with cold heptane (200
mL, -20 °C), and dried in a vacuum aven at room emperature for 15 h o afford the title
compound (460 g, 31%5). GC analysis 95.8%%; "H NMR (DMSO-d6, 300 MHz): § §.63
(s, 1H), 3.36(d, 1H, I = 1.5), 833 (d, 1H, J = 8.5), 7.63 (dd, IH, T =2,3.5),433(q, 2H,J
=7), 1.33 (t, 3H, ] = 6.5).

EXAMPLES
Example 1
S-{4-[3-Cyelopropyl-3-¢2 6-dichloro-phenyl -isoxazol-4-yvimethox y]-piperidin-1 -vl} -

biphenyl-2-carboxylic acid

Step 1
§- f4-[3-Cyelopropyl-3-2 S-dichlora-phenyl)-isoxazol-4-ylmethoxy]-piperidin-1-y1} -

biphenyl-2-carboxylic acid methyl ester

=Y
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A mixture of 5-(4-hydroxy-piperidin-1-yl)-biphenyl-2-carboxylic acid methyl
ester (318 mg, 1.02 mmal), 4-bromomethyl-S-cyclopropyl-3-(2,6-dichlora-phenyl)-
isoxazole (375 mg, 108 mmaol), and sodium hydride (52 mg, 1.30 mmal) in
dimethylformamide (4 mL) is stirred at raom temperature for 2.5 h, The mixture is
partitioned between saturated aquecus ammonium chloride and ethyl acetate. The layers
are separated and the aquecus layer is extracted with ethyl acetate (3x). The ethyl acetate
layers are washed with brine (3x), dried (MgS0O,), and concenirated under reduced
pressure. The crude material is purified on silica (40g) eluting with a zradient of ethyl
acetate in heptane (0-A0%) to provide the title compound (245 mg, 42%%) as a Zlassy film,
LC-ES/MS m/z 579.2 (M+1).

Step 2

phenvl)-isoxazol-4-vimethoxv]-piperidin-1-yl -

A mixture of 5- (4-[S-cyclopropyl-3-(2,6-dichloro-phenyl)-isoxazol-4-ylmethoxy]-
piperidin-1-yi}-biphenyl-2-carboxylic acid methyl ester (240 mg, 416 pmaoles) in THF (4
mL), MeOH (4 mL) and 3.0 M NaOH (2.0 mL) is heated ai 70 “C for 4 h. The mixture is
cocled to room temperature and S M HCH(2.0 mL) is added. The mixture is concentrated
to dryness. A small amount of MeOH is added and the product is precipitasied by adding
watcr. The title compound (200 mg, 85%5) is collected by vacvun filiration. LC-ES/MS
m/z 564.0 (M+1).

The compaounds listad in table | are prepared zssentially as described in the

preparaticn of S-{4-[S-cyclopropyl-3-(2,6-dichloro-phenyl)-isoxazol-4-ylmeihoxy]-

piperidin-1-yl}-biphenyl-2-carboxylic acid using the appropriate starting material,

SVA
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TABLE 1
Ex
No Name Data
5-44-[8-Cyclopropyl-3-(2-triflucromethaxy-phenyl)-
2 isoxazol-4-ylimethoxy]-piperidin-1-yl} -biphenyl-2- LC-ES/MS m/z
579.2 (M+1)
carboxylic acid
3 3-14-[3-(2,6-Dichloro-phenyl)-5-isopropyl-isoxazol-4- LC-ES/MS m/z
ylmethoxy]-piperidin-1-y1] -biphenyl-2-carboxylic acid 567.0 (M+1)
4- (4-[3-(2,6-Dichloro-phenyl)-S-iscpropyl-isoxazol-4-
* 4 yl:neEh:xy]-pipe.ridin-i -yl}}-n)ap]nhal:enifl -carboxylic LC-ESMS miz
acid 540.0 (M+1)
s 4- (4-[S-Cyelopropyl-3-(2,6-dichlora-phenyl)-isoxazal-4- | LC-ES/MS m/z
ylmethoxy]-piperidin-1-y1}-3-methyl-benzaic acid 503.0 (M+1)
6 4- {4-[5-Isopropyl-3-(2-triflucromethoxy-phenyl)- LC-ES/MS m/z
isoxazol-4-ylmeihoxy)-piperidin-1-yl} -benzcic acid 505.0 (M+1)
7 4- £3-[5-Cyclopropyl-3-(2,6-dichloro-phenyl)-isoxazol-4- | LC-ES/MS m/z
ylmethoxy]-piperidin-1-yl} -benzoic acid 488.0 (M+1)
4-{4-[5-Cyclopropyl-3-(2-triflucromethaxy-phenyl)-
8 isc'.\azcd-4-yhnehwiy]—pipeﬁdin-l-yl} -2-methyl-benzoic LC-ES/MS m/z
acid 517.2 (M+1)
- o 4- {4-[5-Cyclopropyl-3-(2,6»dichlc-rg-phenyl)-isoxaz-:'l--l- LC-ES/MS m/z
{ ylmethoxy)-piperidin-1-y1}-2-methyl-benzoic acid 5010 (M=1)
10 4-4-[3-(2,6-Dichlore-phenyl)-3-isopropyl-isoxazol-4- | LC-ES/MS m/z
ylmeihoxy]-piperidin-1-y1}-2-methyl-benzoic acid 504.0 (M--1)
1 4- (4-[3-(2,6-Dichlora-phenyt)-3-isopropyl-isoxazol-4- LC-ES/MS m/z
ylmethoxy)-piperidin-1-yl} -benzoic acid 490.0 (M+1)
12 4- (4-[3-Cyclopropyl-3-(2,6-dichlora-phenyl)-3H- LC-ES/MS m/z
(1,2,3]triazol-4-yimeihaxy]-piperidin-1-yl} -benzaic acid 489.0 (M+1)
13 4-{4-[3-(2,6-Dichloro-phenyl)-S-isopropy!-3H- LC-ES/MS m/z
(1,2,3]triazol-4-ylmethoxy]-piperidin-1-y1} -benzoic acid 490.0 (M+1)
14 4-{4-[3-(2,6-Dichloro-phenyl)-S-irifluoromethyl-3H- | ES/MS m/z 513.0
[1,2,3]iriazol-4-ylmethoxy]-piperidin-1-yl} -benzoic (M-1)




)

WO 2009/012128 PCT/US2008/069719
43-
acid*
s 4-13-[2-(2,6-Dichloro-phenyl)-4-isopropyl-2H-pyrazol- ( LC-ES/MS m/e
3-ylmethoxy]-piperidin-1-yl) -benzoic acid 489.3 (M+1)
16 4-{3-[4-Cyclopropyl-2-(2,6-dichlors-phenyl)-2H- LC-ES/MS m/e
pyrazol-3-ylmethoxyl-piperidin- 1-y1}-benzoic acid 487.0 (M+1)

* Example 14 involves the use of LiOH in place of NaOH for hydrolysis in step 2.

Example 17

6- 11-13-(2_6-Dichlorn-phenvli-3-isopropyl-isoxazol-4-vimethoxy]-piperidin-1-yit - 1-

methyl-1H-indole-3-carbaxylic acid

Step 1

6-14-[3-(2,6-Dichloro-phenvli-3-isopropyl-isoxazol-4-vimethoxy]-pipendin-1-y1: -1-

methyl-1H-indole-3-carboxvlic acid methyl ester

Sadium hydride (60°%, 93 mg, 1.2 equiv, 2.2 mmole) is added at reom temperature
under nitrogen atmosphere to a solution of 6-(4-hydroxy-piperidin-1-y1)-1-methyl-1H-
indole-3-carbosylic acid methyl ester (557 mg , 1.00 equiv, 1.93 mmalc), tetra-n-
butylammonium ivdide (73 mg, 0.1 equiv, 193 pmaoles) and 4-bromomethyl-3-(2,6-
dichloro-phenyl)-S-isopropyl-isoxazole (674 mg, 1 equiv, 1.93 mmale) in anhydrous
tetrahydrofuran (6 mL). The reaction mixture is stirred for 6 h. Aqueous saturated
NHLCI i added and the resulting aqueous solution is extracted with ethy] acetate. The
organic layers are combined, dried over anbydrous sodium sulfate, filtered, and

concentrated under reduced pressure. The residue is purified via flash chromatography

s4
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(40 g silica) eluting with a gradient of ethyl acetate; hexane (10% o 1007 3) io provide the
! g 2 ) Jwop

title compound as a whiie saolid (205 mg, 1975). ES/MS mv/z 336.0 (M+1)

Step 2

6~ {4-[3-(2 6-Dichloro-phenvl)-S-isopropyl-isoxazol-4-vlmethoxy]-piperidin- 1 -y1} - 1-

methyl-1H-indole-3-carboxylic acid

A solution of 2N lithium hydroxide (0.9 mL, § equiv, 1.8 mmale) is added to a
solution of 6- {4-[3-(2,6-dichlaro-phenyl)-S-isopropyl-isoxazol-4-ylmethoxy]-piperidin-1-
yli -1-methyl-1H-indole-3-carboxylic acid methyl ester (200 mg, 1.00 equiv, 0.36 mmale)
in 1,4-dioxane (4 mL). The mixture is stirred at 90 °C for 24 h. The crganic solvent is
removed, HCI (1M) is added to adjust the pH to 3-4, and the resulting aquecus solution is
extracted with dichloromethane. The arganic layers are combined, dried over anhydrous
sodium sulfate, filiered, and concentrated under reduced pressure. The residue is purified
via flash chromatagraphy (12 g silica) eluting with a gradient of ethyl acetaie in hexane
(105 to 100%5) 1o provide the title compiound as a pale brown salid (168 mg, $6%a).
ES/MS m/z 542.0 (M+1).

The compounds listed in table 2 are prepared essentially as described in the
preparation of 6~ {4-[3-(2,6-dichloro-phenyl)-S-isopropyl-isoxazol-4-ylmethoxy]-

piperidin-1-y1} - 1-methyl-1H-indole-3-carboxylic acid using the appropriate starting

material,
TABLE 2
Ex
Name Data
No
6- {4-[3-(2,6-Dichlora-phenyl)-3-isopropyl-isoxazol-4-
18 ll[ :1 J i 'd'L lk }l‘)b MIEb;pl:' | : ES/MS m/z
§ ethoxy]-piperidin-1-yl}-benza[b]thiophene-3-
ylmethoxy]-piperidin-1-y1} L- ophene 545.0 (M+1)
carboxylic acid
6-{4-[5-Cyclopropyl-3-(2-trifluoromethoxy-phenyl)-
19 i l [l—4y&]Lp hpy (' idin-1-yl}-1 yfhl?l—i ES/MS m/z
¢ wxazol-4-ylmethoxy)-piperidin-1-y1} - 1-methyl-1H-
1saxazo yn?x. oxy)-pipe 1' y., y 556.0 (M+1)
indole-3-carboxylic acid
50 6- {4-[5-Cyclopropyl-3-(2,é-dichloro-phenyl)-isoxazol-4- ES/MS m/z
ylmethoxy]-piperidin-1-yl} -benza[b]thiophene-3- 543.0 (M+1)

s8
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carboxylic acid
4-[5-Cyclopropyl-3-(2,6-dichlora-phenyl)-isoxazol-4-

21 1[ h)u]l;iie, ( 1 \; L°HL[1°]YL? L'd' LH ES/MS m/z
Imethoxy]-3,4,5,6-tetrahydro-2H-[ 1,2 bipyridinyl-§'- )
yimethesy ey pyndiny 488.0 (M+1)

carboxylic acid,

5 4-14-[3-Q,6-Dichloro-phenyl)-5-isopropyl-isoxazol-4- ES/MS m/z

ylmethoxy]-piperidin-1-yl}-3-methyl-benzaic acid 503.0 (M+1)

Example 23

henyl)-isoxazol-4-

Step 1

-piperidin-1-vI}-1-

6-{4-[5-Cyeloprapyl-3-(2.6-dichloro-phenyl)-izoxazol-4-ylmethoxy]-piperidin-{ -yl - 1-

Tetrahydrofuran (4 mL) is added at room temperature to a mixture of 18-crown-0

(306 mg, 1.14 mmale), tert-butyl slechol, potassium derivative (134 mg, 1.14 mmole) and

6-(4-hydroxy-piperidin-1-y1)-1-methyl-1 H-indole-3-carboxylic acid methyl ester (300

mg, 1.040 mmole). The mixture is stirred for 13 minutes and then 4-bromomethyl-S-

cyclapropyl-3-(2,6-dichloro-phenyl)-isoxazale (361 mg, 1.04 mmole) is added. Afier 1.5

h, a saturaied sclution of NH4Cl is added and extracied wiih ethyl acetate. The organic

layers are combined, dried over anhydrous sodium sulfate, filtered and the solvent is

removed under reduced pressure. The residue is purified via flash chromatography (12 3

6
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silica) eluting with a gradient of hexane:ethyl acetate from 20%, (o 100° to provide the

title compound (196 mg, 34%¢) as a white solid. ES/MS m/z 554.0 (M+1)

Step 2

6- 14-[S-Cyclopropyl-3-(2,6-dichlora-phenyl »isoxazol-4-ylmethoxy]-piperidin-1-y1}-1-

methyl-1H-indole-3-carboxylic acid

A solution of 2M lithium hydroxide (1.2 mL, 2.46 mmal) is added to @ solution of
6- 14-[S-cycloprapyl-3-(2,6-dichloro-phenyl)-isoxazal-4-ylmethoxy]-piperidin- 1 -y1}-1-
e methyl-1H-indole-3-carboxylic acid methyl ester (195 mg, 351.7 ymoles) in 1,4-dioxane
('w \ (5§ mL) and the mixtura is stirred at 30 °C overnight. The organic solvent is removed and
HCI (1M) is added until the solution reaches pH 3-4. The solid is filtered and washed
with water and acetonitrile to provide the title compound (165 mg, §7%5) as a white solid.

ES/MS m/z 540.0 (M+1).

Example 24

4-{4-[5-Cyclopropyl-2-(2 6-dichlarc-phenyl)-isoxazol-4-ylmethox y]-azepan-1-y1}-

benzoic acid, isomer A

Step 1
4- (3-[S-Cyolapropyl-3-(2,6-dichlorc-phenyl)-isoxazol-4-ylmethoxy]-azepan-1-y1} -

benzoic acid ethyl ester '
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m\ﬂ,\jﬂ \/Q
—
Z 7}/ o__
o}

Anhydrous tetrahydrofuran (5 mL) is added at raom temperature to a mixture of
4-(4-hydroxy-azepan-1-yl)-benzoic acid ethyl ester (364 mg, 1.38 mmol), 1S-crown-6
(407 mg, 1.52 mmal) and tert-butyl alechol, potassium derivative (178 myg, 1.52 mmal).
The mixtare is siirred for § minutes and then 4-bromomethyl-3-cyclopropyl-3-(2,6-
dichlora-phenyl)-isoxazole (430 mg, 1.38 mmal) is added. After 1.5 h, the solvent is
remaoved and water is added. The aquecus phase is extracted with ethyl acetate. The
organic layers are combined, dried over anhydrous sedium sulfate, filtered, and the
solvent is removed under reduced pressure. The residue is purified via flash
chromatography (40 g silica) eluting with s gradient of ethyl acetate/hexane (0%4 to 30%%)
1o provide the title compound as a ealarless waxy solid (203 mg, 28%%). ES/MS m/z
529.0 (M+1).

HPLC Chiral separation: Chiralpak AD (230 x J.omm, 10um): 6:4 Hex/IPA(0.2%;
DMEA) (flow rate: 12 mL/minute)
60 mg of isomer A is obtained

75 mg of isomer B is obtained

Step 2

4-{4-[5-Cyelapropyl-3-(2 6-dichlorg-phenyl)-isovazol-4-yimethoxy] -azepan-1-y1} -

58
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A solution 2M of lithium hydrexide (283 pL, S66umales) is added to a solution of
4-{4-[S-cycloprapyl-3-(2,6-dichlora-phenyl)-isoxazol-4-ylmethoxy]-azepan- 1-yl} -
benzoic acid ethyl ester (isomer A, 60 mg, 113 pmeoles) in 1,4-dioxane (2 mL) and the
mixture is stirred at 90 °C overnight. The organic solvent is removed and HC1 (1M) is
added uniil the solution reaches pH 3-4. The solid is filtered and purified via flash
chromatography (12 g silica) eluiing with a gradient of dichloromethane:ethyl acetate
from 1024 to 2024 to provide the dile compound (30 mg, §594) as a white solid. ES/MS
m/z 501.0 (M+1).

- Example 25

4- 3-[5-Cyelapropyl-3-(2,6-dichlora~-phenyl)-isoxazol-4-ylmethoxyl-azepan-1-yl} -

benzoic acid, isomer B

OH
o]

The title compound is prepared essentially as described in Step 2 of the
preparation of 4- {3-[S-cyclopropyl-3-(2,6-dichlara-phenyl)-isoxazol-3-ylmethoxy]-
azepan-1-yl} -benzoic acid, isomer A, using Isomer B isolated from Step 1 of 4- {4-[5-
cyelopropyl-3-(2,6-dichlaro-phenyl)-isoxazol-4-ylmethosy]-azepan-1-yl} -benzaic acid.
ES/MS m/z 501.0 (M+1)

Example 26

6- (4-[3-Cyclapropyl-3-(2 6-dichloro-phenylj-isoxazol-4-ylmethoxy]-azepan- 1=yl - 1-

methyl-1H-indole-3-carboxylic acid
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Step 1
N l’ 6- {4-[3-Cyelopropyl-3-(2.6-dichloro-phenvli-isoxazol-4-ylmethoxv]-azepan-1-yii-1-
methyl-1H-indole-3-carboxylic acid imethyl ester
/
N
Y

A mixture of 4-[S-cyclopropyl-3-(2,6-dichlora-phenyl)-isoxazol-4-ylmethoxy)-

azepane hydrochloride (298 mg, 0.713 mmal), 6-bromo-1-methyl-1H-indale-3-carboxylic

acid methyl ester (195 mg, 0.727 mmol), copper (1) iodide (40 mg, 0.208 mmal), DL-

proline (60 myg, 0.516 moly, and patassium carbanate (385 mg, 2.79 mmal) in dimethyl

sulfoxide (3 mL) is heated to 100 °C for 18 h under nitrogen atmaosphere. Saturated

aqueous ammonium chloride is added and the mixturz is extracted with ethyl acetate (3x).

The combined ethyl acetate layers are washed wiih water (2x), brine (3x), dned (MzSQy),

and concentrated under reduced pressure. The residue is purified via flash

chromatography (40 g silica) using a gradient of ethyl acetate in heptane (0 to 70°%) to
provided the title compound (47 mg, 12%). LC-ES/MS m/z 569.0 (M+1).

Step 2

6- {4-[5-Cyclopropyl-32-(2.6-dichloco-phenyl Fisoxazol-4-vimethoxyl-azepan-1 -y} -1-

ethyl-1H-indole-3-carbaxvlic acid

L0
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Following the procedure essentially as described in Example 1, Step? for 5- {4-[5-
cyclopropyl-3-(2,6-dichlore-phenyl)-isoxazol-4-ylmethoxy]-piperidin-1-yl1} -biphenyl-2-
carboxylic acid, 6- (4-[S-cyclopropyl-3-(2,6-dichloro-phenyl)-isoxazol-4-ylmethoxy]-
azepan- 1-yl} -1-methyl- 1H-indale-3-carboxylic acid methyl ester (47 mg, 0.083 mmol)
provided 28 mg (6125) of the title compound. LC-ES/MS nv/z 554.0 (M+1).

Example 27, listed in TABLE 3, is prepared essentially as described in the
preparation of Example 26, 6- {4-[S-cyclopropyl-3-(2,6-dichlora-phenyl)-isoxazol-4-
ylmethoxyl-azepan-1-yl1} -1-methyl- 1 H-indole-3-carboxylic acid using the appropriate
starting materials. For Examples 27A-27D in TABLE 3, follow the procedure essentially
as deseribed in Example 26, Step 1, except the reactions are completed in a sealed tube
with heating to 110 *C. For Examples 27C-27D, Step 2, substitute approximately 10 eq
LiOH for NaOH sufficient to drive reaction to completion and add water in equal
(volival) amount to ietrahydrofuran and methanol. Stir the reaciion mixture overnight at
rocom temperature, neuiralize to pH 6 with 1 N HCI, and concentraie to dryness. Dilute
the material with water, extract wiih ethyl acetaie, dry with Na; SO, and concentraie to

give the title compounds.

TABLE 3

Ex No Name Data

6-{4-[3-Cyclopropyl-3-(2,6-dichlore-

phenyl)-iscxazol-4-ylmethoxy)- ES/MS
27 , T o (M+1)
azepan-1-yl}-benzo[blthiaphene-3- 557
carboxylic acid
5-(4-((5-Cyclopropyl-3-(2,6-
dichlorophenyisoxazol-4- ES/MS
27A yDmethoxy)piperidin-1-yI)-1-methyl- (M+1)
1 H-indule-2-carboxylic acid 541
5-(4-((5-Cyclapropyl-3-(2,6- ES/MS
278 dichlorophenyl)isoxazol-4- (M+1)

yl)methoxy)piperidin-1- 544

2
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yDbenzo[b]thiophene-2-carboxylic
acid
6-(4-((3-Cyclopropyl-3-(2,6-
dichlorophenyl)isoxazol-4-
T ES/MS
21C yDmethoxy)piperidin-1- (M+1)
yDbenzo[d]isothiazole-3carboxylic 544
acid
6-(4-((5-Cyclopropyl-3-(2,6-
dichlorophenyl)isoxazol-4-
27D yDmethoxy)piperidin-1-yl)-1-methyl- ES/MS
1H-indazole-3-carboxylic acid (M+1)
543

Example 28

Trans-4- [4-[5-Cyclopropyl-3-(2.6-dichlora-phenyD-isoxazol-4-yvimethoxy]-cyclohexyld -

benzoic acid

Trans-$- {4-[5-C

benzoic acid methy] ester

D-isoxazol-4-yvlmethoxy

-cyelohexyl? -

62
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N
Cl

Cl

Trans-trifluoro-methanesulfonic acid 4- {4-[3-cyclopropyl-3-(2,6-dichloro-
phenyl)-iscxazol-4-ylmethoxy]-cyclohexyl? -phenyl ester (1.02 mmal, 606.00 mg),
methanol (10mL), acetonitrile (15 mL), tricthylamine (5.17 mmal, 720.00 pL), PA(OAC)2
(32.536 pmoles; 11.80 mg), and 1,4-bis(diphenylphosphino)butane (61.90 pmoles; 26.40
mg) are combined and heated to 100 *C under CO gas (100 psi) for 4 h. The reaction
mixture is cooled, Altered, and concentrated under reduced pressure. The crude mixture
is purified by radial chromatography (4 mm plate) eluting with a gradient of
hexanes/EtOAC (85:15 1o 30:20) 1o give the ditle compound (422 mg, 82%5) as a white

solid. MS m/z 501.8 (M+1),

Step 2

Trans-4- {4-[5-Cycloprapyl-3-2.6-dichloro-phenyl)-isoxazol-4-vimeihox y]-cyelobexyl ) -

benzoic acid

Trans-4- {4-[S-cycloprapyl-3-2,6-dichlora-phenyl)-isoxazol-4-ylmethoxy]-
cyclohexyl} -benzoic acid methyl ester (§23.31 pmeales; 412.00 mg) is dissalved in
teirahydrofuran (§ mL) and methanod (10 mL). 2N aquecus NaQH (2.5 mL, 5 mmaol) is
added and the mixture is heated to 52 °C for 2 h. The reaction mixture is cooled and
concentrated under reduced pressure. The residue is diluted with water (10 mL) and
acidified with SN HCI (1 mL). The solid is collected by fltration, washed with water,
and dried in vacuo to give the title compound (313 mg, 78°¢) as a white solid. MS m/z

487.8 (M+1).

Example 29

4-£4-[5-Cycloprapyl-3-2-triflucromethoxy-phenvl-isoxazol-4-vimethox v]-cyclohexyl} -

benzoic acid

63
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The title compiound is prepared essentially according to the preparation of trans-4-
{4-[5-Cyclapropyl-3-(2,6-dichloro-phenyl)-isoxazol-4-ylmethoxy]-cyclohexyl) -benzoic

acid using the appropriate starting material. ES/MS nv/z 502.0 (M+1)

Example 30

Cis-6-£4-[5-Cvelopropyl-3-(2-triflusramethoxv-phenvl)-isoxazol -4-vimethoxy] -

cyclohexyl} -1-methyl-1H-indole-3-carhoxvlic acid

0 0
O
o N
F—7(F /
F

Step 1

yelopropyl-2-(Q-triflucromeihoxy-

The title compound as a cis/trans mixture is prepared essentially as described in
the preparation of trans-S-cyclopropyl-3-(2,6-dichloro-phenyl)-4- {4-[4-(4-methoxy-
benzyloxy)-phenyl]-cyclohexyloxymethyl} -isoxazole starting from 1,6-(3-hydroxy-
cyclohexyl)-1-methyl-1H-indole-3-carboxylic acid methyl ester (202 mg, 0.703 mmol)
and 4-bromomethyl-S-cyelopropyl-3-(2-triflusromethoxy-phenyl)-isoxazole (382 mg,

1.0S mmal). The isomars are separated by silica gel chromatography eluting with a

o4
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gradieni of 23-40% EtQAc/Hexanes to provide the cis isomer [62 mg, 13.3%; MS m/z

569.0 (M+1)] and trans isomer [32 mg, 13%; MS m/z 569.0 (M+1)).

Step 2

Cis= 6-74-[5-Cyelopropyl-3-(2-triflucromeihoxv-phenyl)-isoxazol-4-vimethoxy]-

cyclohexyl} - 1-methyl-1H-indole-3-carboxylic acid

The title compound (42 mg, A975) is prepared essentially as descnibed in Step 2 of
trans-4- {4-[5-Cyclopropyl-3-(2,6-dichloro-phenyl)-isoxazol-4-ylmethoxy]-cyclohexyl} -

benzoic acid using cis-6-(4-hydroxy-cyclohexyl)-1-methyl- 1H-indole-3-carboxylic acid

methyl ester (62 mg, 0.11 mmol) isolaied in Step 1 above. MS m/z 555.2 (M+1)

Example 31

Trans-6- {4-[3-Cyclopropyl-3-(2-mifluoromethox y-phenyb-isoxazal-4-ylmethaxy]-

cyclohexyl} - 1-methyl-1H-indole-3-carboxvlic acid

The title compaund (32 myg, £325) is prepared essentially as described in Step 2 of
cis- 6- {4-[Scyclopropyl-3-(C-triflucromethaoxy-phenyl)-isoxazol-4-ylmethaxy]-
cyclohexyl) -1-methyl-1H-indole-3-carboxylic acid using the trans isomer isolated in Step
1 of the preparation of cis-6- {4-tS-cyclopropyl-ﬁ%-('2-triﬂu-)mmethc-xy-phenyl)-is-:»xa.zol-
4-ylmethoxyl-cyclohexyl} -1-methyl- 1H-indole-3-carboxylic acid methyl ester. ES/MS

m/z 555.2 (M+1).

Example 32

6- {4-[5-Cyelapropyl-3-(2.6-dichloro-phenvl Fisoxazol-4-ylmethoxyl-piperidin-1-v1} - 1-

methyl-1H-indole-3-carboxylic acid

(A
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Step 1
2.6-Dichlorg-benzaldehyde axime
QH
=N
Ct Ci

Sodium hydroxide 3N (3.14L, 9.42maol) is added dropwise o a stirred suspensicn
of hydroxylamine hydrochloride {675.53g, 9.43mal) in 0.5L of water at 0°C. To this
mixture is added dropwise a suspension of 2,6-dichlorobenzaldehyde (1500g, 8.37mal) in
7.5L of eihanal and the reaction is heated at 90°C overnight. The mixture is coaled to
room temperature and then, concenirated to dryness, The solid is triturated in & mixture of
H,OVEIOH, 10:1 (4.4L), filtered and dried under high vacuum at 43°C avernight.
1621.73g of title compound (992 yield) is obiained as a white solid. MS (m/e): 190
(M+1)

Alternate procedure: Add triethylamine (23.1 g, 229 mmol) dropwise to a
solution of 2, 6-dichloro-benzaldehyde (20.0 g, 114 mmol) and hydroxylamine
hydrochlonde (10.3 g, 149 mmol) in dichloromethane (200 mL). Stir the reaction
mixture for $ h. Add water (200 mL). Separaie the phases and extract the aqueaus phase
with dichloromethane (100 mL). Wash the combined organic phases with water (100
mL). Concentrate the combined organic phases o provide 28.8 g (94%%) of the title

compound.

Step 2

2,6-Dichlora-benzaldehvde chloro-oxime

66
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Clx2N

Cl o]

N-Chlorasuccinimide (11a2g, 8.53mol) in DMF (4.5L) is added dropwise over a
solution of 2,6-dichloro-benzaldehyde oxime (1021.78g, 8.53mal) in DMF (3.3L) heated
at 40°C (addition is complete in aboui 6 hours). The mixture is stirred for Th at that
temperature. The reaction is cooled at room temperature, poured onto HaQ (30L) at 0°C,
and extracied with MTBE (36L) and the aqueaus phase was Jiscarded. The arganic layer
is washed with brine, dried over Na, S0y, filtered and evaporated to dryness (at 30°C).
The crude, as a solid-oil, is trituraied in 1L of hexane and the solid formed is filtered and
dried under vacuum to obtain the desired compound (1440.9g, 7524 yield). MS (m/e): 224
(M+1).

Alternate Proccdure: Add a scluiion of N-chlorosuccinimide (8.4 g, 62.8 mmol)
in DMF (33 mL) to a 42 °C solution of 2,6-dichlora-benzaldehyde oxime (217 g, 1.14
mol) in DMF (700 mL). Stir for 30 minutes and then add a salution of N-
chlorosuccinimide (159 g, 1.19 mol) in DMF (617 mL) while maintaining the
temperaiure between 40 *C and 45 *C. Stir for 1 hour. Cool to room temperature and stir

for 2 h. The resulting solution of the title compound is used direcily Step 3.

Step 3

S-Cyelopropyl-3-(2.6-dichlaro-pheny-isoxazole-4-carboxvlic acid methyl ester

cl cl

Tricihylamine (1.82L, 12.84mal) is added to 3-cycloprapyl-3-oxa-propicnic acid
methyl ester (913, 6.42mol) and the mixture is stirred at room temperature for 20
minutes. Then, the mixture is cooled o about 10°C and a suspension of 2,6-dichlorn-
benzaldehyde chloro-oxime (1440.9g, £.42mol) in E1OH (3.21) is added slowly (the

internal iemperaiure does not exceed 24°C). After the addition, the reaciion is stirred

A4
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overnight at room temperature, The reaction is Jiluted with EtOAc (5.3L) and washed
with water (1.7L). The layers are separated and the aqueous layer is extracted with E1QAc
(3L). The combined organics are washed with brine, dried cver NaSQy (anhyd), filtered
and concentrated 1o about 10%¢ of its total valume The precipitate formed is filtered,
triturated with ether (L) and dried under vacuum to obtain title compound as a
(1273.36g, 64% yield) as a white solid. MS (m/e): 312 (M+1).

Alternate procedure:

Add triethylamine (20.2 g, 0.2 mal) to 3-cyclopropyl-2-oxa-propionic acid methyl
ester (18.5 g, 0.13 mol) and stir at rocem temperature for 30 minuies. Add the resulting
solution to 1710 of ihe previausly prepared DMF solution of 2,8 dichlorabenzaldehyde-
chlora-oxime (Aliernaic procedure Step 2) between 10 *C and 20 *C. Wanmn o0 25 “C to
30 °C and stir for 20 h, Add water (285 mL). Siir for 1 h and filter to afford 30.2 g (36°%)

of the title compound.

Step 4

[S-Cyclopropyl-3-(2.6-dichlora-phenyl)-isoxazol-4-yl]-methanol

0]

ﬁ\\ OH

cl Cl

Diisobutyliluminium hydride 1M/toluene (4.62L, 4.62mol) is added dropwise ta a
stirred solution of 3-Cyclopropyl-3-(2,6-dichloro-phenyl)-isoxazale-4-carboxylic acid
methyl esier (687.14g, 2.20mol) in THE (4.4L) at (°C. The reaction is stirred at room
temperatare for 2 hours. Methanol (130mL) is added over the mixture at 0°C and stirred
for 1omin. Then, water (2.2L) and EitOAc (4.3L) is added. The precipitate formed is
filtered ilkrough celite and all the solvents are remaved in vacuum. The solid is triturated
in 1L of hexane and dried under vacuum fltration io obtain title compound (534.7g, 85%%
yield) as a white solid. MS (m/e): 312 (M+1).

Alternate procedure: Cool a solution of 5-cyclopropyl-3-(2,6-dichloro-phenyl)-
isoxazole-4-carboxylic acid methyl ester (62.4 g, 200 mmol) n dichlorcemethane (400
mL) 0 0 °C. Add diisabutylaluminum hydride (440 mL, 1.0 M, 440 mmol) while
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maintaining the temperarure berween -5 °C and 0 °C, Stir the resulting mixture for 30
min. Warm to 15 ° C t3 25 “C and siir for 3 h. Add the reaction solution to 2.0 M HCI
(800 mL)j at ~8 *C to 10 “C. Stir for 30 minutes Separate the phases and extract the
aqueous phase with dichloromethane (200 mL). Wash the combined organic phases with
water (3 X 100 mL). Cancentrate the organic phase to 180 mL total valume, Add

heptane (350 mL). Filer the resulting sclid w afford S1.8 2 (90°3) of the tide compound.

Step 5

4-Bromomethyl-5-cyclapropyl-3-(2.6-dichloro-phenyl)-isoxazole

(0]

,\j\\ Br

cl Cl

To a solution of 30g (105.58mmal) of [S-cyclopropyl-3-(2,6-dichloro-phenyl)-
isoxazol-4-yl]-methanol in 210 mL of dichloromethane is added 41.96g (133mmaol) of
triphenylphosphine. The resulting mixture is caoled in an ice bath (about 0-10°C) and
added in portions to carbon teirabromide (53g, 158.37 mmol). The reaction is stirred at
room temperature for 2 h. The solvent is evaporated to obtain an orange oil which is
purified on silica gel column chromatography using Hexanes to hex/EtOAc 8:2 as cluent,
to obtain 33g of the title compound as a white salid (90 s). MS (m/e): 346 (M+1).
Alternate procedure: Cool a solution of (S-cycloprapyl-3-(2,6-dichloro-phenyl)-
isaxazol-4-yl)-methanol (100 z, 0.35 mol) in dichloromethane (1200 mL) 0 -10 °C. Add
phospharous tribromide (105 g, 0.39 mol) dropwise whil2 maintaining the internal
temperature between -5 °C and 0 *C. Stir at -5 °C to 0 °C for 30 min. Allow to warm to
between 20 *C and 23 *C and siir ai 20 °C to 35 *C for 2h. Cool the reaction mixture to
0>C o 5*C. Add an aquenus solution of sodium bicarbonate (775 mL) dropwise.
Separate the phases. Extract the aquecus phase with dichlaromethane (2 X 350 mL).
Wash the combined organic phases with water (3 X 500 mL). Concentrate the organic

hase t0o afford 115 g (94%%) of the tiile compound as a solid.
p 2 13

Step 6

A
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4-[5-Cyclopropyl-3-(2 6-dichloro-phenyl)-isoxazol-4-vimeihoxy]-piperidine- 1 -carboxylic

acid tert-butyl ester

o o)

3Ok

Na o /
cl

Cl

T a solution of 13.05g (64.83 mmaol) of 4-hydroxy-piperidine-1-carboxylic acid
tert-butyl ester in THF (120 mL) is added at 0°C (ice bathy 1S-crown-o (19.0g,
73.48mmel) and potassium tertiary butoxide (2.682, 73.4Smmeol). The resulting mixture
is stirred for 20 min at room temperature, and added dropwise to a solution of 4-
bromomethyl-S-cyelopropyl-3-(2,6-dichlora-phenyl)-isoxazole (15g, 43.22mmol) in
75mL of THF. The resulting mixture was stirred at room temperature for 14h. Ta the
reaction mixmure is added water (300mL), and it is extracied with EiOAc 3 x
200mL ). The organics are washed with brine (2 x 230mL), dried (Na,SQy), filtered and
concentrated to afford a crude which is purified by flash chromatography eluting with
Hexanes/EtOAc 8:2, (0 obtain the title compound as s pale yellow oil (1ag (79%5)). MS
(m/e): 467 (M+1)

Step7

apvl-3-(2.6-dichloroe-nhenyl)-isoxazal-4-vimethoxvl-piperidine

Ci Cl

In a cooled (ice bath) 500mL Nask under nitrogen, is added a salution of 4-[5-
cyclapropyl=3-(2,6-dichloro-phenyl)-isoxazal-4-ylmethoxy]-piperidine- 1 -carboxylic acid
tert-butyl ester (16 g, 34.3 mmol) in dichloromethane (30 mL). This is followed by
dropwise addition of trifluorcacetic acid (80 mL) (added over 30 minutes). The reaction

is stirred at room temperature for 90 min, The solvent is removed under vacuum, EtOAc
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is added (400 mL), and the mixture is washed with 2 N NaOH (2 x 250 mL) and brine.
The organic layer is dried over MzSQ,, filiered and evaporated to abtain the title
compaund as @ brown oil (11.78g, 93%). MS (m/e): 367 (M+1)

C

Alternate Procedure: Step 6 and 7 combined to form 3-Cyclopropyl-2-

hvdrochloride

Cool a soluiion of 4-hydroxy-piperidine-1-carboxylic acid tert-buiyl ester (352 g,
1.75 molj and 13-crown-6 (463 g, 1.75 mol) in THF o between 0 °Cland 3 °C. Add
potassium tert-butoxide (268 g, 2.39 mol) while maintaining the temperature between 0
*Cand 10 °C. Caool the resuliing mixmre o -10*C 10 -5 *C. Add a 40 wt %5 solution of
4-bromomethyl-5-cycloprapyl-3-(2,6-dichlora-phenyl)-isoxazele in THF (1.38 kg, 1.59
mol) while maintaining the temperature between -5 “C and 0 *C. Allow the mixture to
warm to 15 °C to 25 *C and stir for 2 b, Cool 10 0 °C ta § °C, and add waier dropwise
while maintaining ihe temperature between 0 °C and 10 °C. Add ethyl acetate (3.5 L)
and brine (5.5 L). Separate the phases and extract the aqueous phase with ethyl acetate (2
X 2.5L). Wash the combined organic phases with bring (3 X 5.5 L). Concentrate the
organic phase under vacuum to approximately 1.5 L total volume to afford a solution of
crude 3-[S-cyelopropyl-3-(2,6-dichlorn-phenyl)-isoxazol-4-ylmethoxy]-piperidine-1-
carboxylic acid teri-butyl ester. Add additional ethy! acetate (3.0 L). Cool the salution to
0°C w3 °C. Add HCl(gaseous) (319 g, 8.75 mal) while maintaining the temperature
between 0 °C and 3 *C. Allow 1o wann to 13 *C to 25 °C and stir for 4 h. Concentrate
the mixture under vacuum to approximately 1.2 L total volume. Filter the resulting solid
and wash with cald ethyl acetate (2 X 0.6 L), Dry o afford S06 g (79%5) of the title

compound as an oft-whiie solid. mp 200-202 *C (by differential scanning calarimetry).

Step 8

6-bromo-indale-3-carboxylic acid

T
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0y

N
H

Bromine (49.58g, 3100mmol) is added slowly to a white suspension of Indale-3-
carboxylic acid (50 g, 310mmeol) in 300mL of acetic acid at room (emperature, and the
mixture is stirred at room temperature overnight. The solid formed is filtered and dried
under vacuum for 3 hours to afford 45 g of the title compound as a grey solid (60°%), MS

(m/e): 240 (M+1)
Step 9

6-Bromo- 1 H-indole-3-carboxylic acid methyl ester

0

O/
Br—w

N
H

Aceiyl chloride (29,43, 374 mmel) is added slowly at room temperature to a
solution of 6-broma-indale-3-carboxylic acid (45 g, 157.46 mmal) in S60mL of methanol
and the resulting solution is siirred at 65°C overnight. The reaction is cooled to room
temperature. A white precipitates appears when cooling. A fier stirring 2h at room
temperature, the solid is filtered off and dried under vacuum. 34.4g (7294) of the title

compound is obiained as a light brown solid. MS (in/e): 254 (M+1)

Step 10
6-Bromo-1-methyl-1H-indole-3 carboxylic acid methyl ester

Br‘Qj/cogvm

N
!

Te a mixture of 25g (98.39 mmal) of 6-bromo- 1 H-indole-3-carboxylic acid
methyl ester and 27.20g (196 mmol) of potassium carbonate in 300mL of acetonitrile is
added at room temperature Methyl Iodide (20.953, 147.6 mmol). The reaction mixture is

stirred at room temperaiure for 3 days. The solvent is evaporated, 500 ml of water is

2
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added, and the organic layer is extracted with (3X300 ml) ethyl acetate. The arganics are
combined, dried over magnesium sulfate and evaporated. The crude is purified by silica
gel chromatography eluting with hex/EtQOAc 8:2. The title compound (23.3g (88°%)) is
obtained as a brown solid. MS (m/e): 268 (M+1).

Alternate procedure: Add dimethyl carbonate (1.3 L, 12.4 mal) to a mixture of 6-
bromo- 1 H-indole-3-carboxylic acid methyl ester (1.3 kg, 5.1 mol) and potassium
carbonate (1.41 kg, 10.2 mol) in DMF (6.0 L) at room temperaiure. Heat the mixture to
130 °C and stir overnight. Cool the reaction mixmre 0 ~3 *C and add ice-cold water (6
L). Filier the resulting solid, wash with methanol (2 L) and dry in a vacuum oven to

afford 1.1 kg (82%%) of the tile compound.

Step 11

6- f4-[3-Cyeloprapyl-3-(2.6-dichlora-phenyD-isoxazol-4-vimethoxy]-piperidin-1-yI - 1-

methyl- 1H-indole-3-carboxylic acid methyl ester

o)
0 /7
N'\\ o‘CN_Qj)Lo
N
{

ci Cl

A 250mL sealed round bottom flask under nitrogen is charged with 4-[S-
cycloprapyl-3-(2,8-dichlora-phenyl)-isaxazol-4-ylmethoxy]-piperidine (153,
40.84mmal), 6-bromo-1-methyl-1H-indole-3-carboxylic acid methyl ester (15,33,
57.18Smmaol); potassium carbonaie ( 11.29¢, 31.08mmaol), copper(l) iodide (3.11g, 16.34
mmal), and proline (1.88g, 16.34 mmol) in 80 mL of dimethy] sulfoxide. The reaction
mixture is heated at 120°C for 16h. Then, it is casled down to room temperature,
quenched with waier (200mL) and exiracted with EtOAc (2 x 130mL). The crganics are
washed with water and brine, dried over MzSOQ4, filtered and evaparated. The crude is
purified by flash silica gel chromatography using hes/EiOAc 8:2 to 1:1 as eluent system,

to obiain 9.8g of the title compound as a white solid (43%5). MS (n/e): 354 (M+1)

Step 12

A3
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6-14-[3-Cyclopropyl-3-(2,6-dichloro-phenyl)-isoxazol-4-ylmeihoxy]-piperidin-1-yi} - 1-

methyl-1H-indole-3-carbaxylic acid

In a S00HmML round bottom flask under nitrogen, containing a solution of 93
(18.23mmal) of 6- {4-[3-cyclopropyl-2-2,6-dichloro-phenyl)-isoxazol-4-ylmethoxy]-
piperidin-1-yl} - 1-methyl-1H-indole-3-carboxylic acid methyl ester in SO mL of methanaol,
R0mL of THF and 30mL dioxane, is added 2N KOH (40mL, 31.16 mmal). The reaction
mixture i3 stirred at 70°C overnight. The reaction mixture is then cocled to room
temperature, and the solvent remaved under vacuom. The residue is diluted with 100mL
of water, and washed with MTRE. The aqueaus layer is acidified (pH 5) by addition of
2N HC, then, it is extracted with CH,Cl; (3 x 150mL). The arganics are dried over
MgSQ,, filtered, and evaporated io yield a light green solid that is recrystallized from
MeOH/CHZON (6.05g (70%:)). MS (m/e): 340 (M-+1).

Alternate Procedures:
Step 10A
-1 H-indole-3-carbox

1 6-bramo-1-meth late

tert-Bu

Br N
\

Dissalve A-bromo-1-methyl-1H-indole-3-carboxylic acid methyl esier (17.16 Kg,
A3.98 mal) in toluene (134.5 Kig) under nitrogen atmosphere, Stir at least 15 minutes,
Add magnesium sulfate to dry and charcoal to de-colorize the solution and stir ai least 30
minutes. Filter the mixture. Dissolve sodium tert-butaxide (21,5 Kg, 223.70 maol) in
toluene (43.7 Eg) under a nitrogen atmosphere. Add the starting macerial soluiion mixture
to the sodium tert-butoxide soluiian and heat the reaciion mixture slowly over

approximately 2-3 hours to a temperature of 105-102 °C' and maintain temperature for 30-

24
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60 minutes. Follow by TLC uniil no starting material is observed. Cool the reaction to
room temperature and quench the mixture into water (177.2 Kg) caoled to 0-10 *C. Stir
the reaction mixture for at least 30 minutes and separate the aquecus layer and emulsion.
Wash the organic mixture with brine (2 X 47.7 Kg) maintaining the emulsion with the
aqueous brine wash. Extract the combined aquacus layer with toluene (2 X 20.9 Kg).
Filter organic layer and any emulsion through diatomaceous carth. Wash the filter cake
with toluene (6.1 Kgz). Wash the combined organic layers with brne (2 X 47.7 Kg). Add
magnesium sulfate (7 Kg) and charcoal (850 g) and stir for 30 minutes. Filter the mixture
and concentrate the filtrace at 50-55 “C to the lowest stirrable volume.  Discontinue
heating and add heptane (47.3 Kg) to the mixiure, Cool the suspension (o 0-3 *C for at
least 2 hours and collect the solids by filtration. Rinse the solids with heptane cooled to
0-3*C. Dry solids at 30-35 °C for 12-72 hours under vacuum (o give 13.110 Kg (6675)
of the title compound.

Step 10B
tert-Butyl 6-iodi-1-methyl-1 A-indole-3-carboxylate

o~

O

A\
I N
\

Add rere-butyl 6-broma- 1-methyl-1 A-indole-3-carboxylate (23.87 Kz, §3.4 mol)
to 1,4-dioxane (187.3 Kg) under a nitrogen atmosphere. Add sadium icdide (25 Kg,
166.79 mol), copper iodide (3.2 Kg, 16.80 mol), N N’-dimethylethylencdiamine (2.9 Kg
32.90 mal) to the reaction mixiure and heat to reflux (~102 7) for 3648 hours. Cool the
mixture to roon temperature, filter through 2 in-line filters in seﬁes, (1 pm and 0.45 um
respectively) into an appropriate sized dry reacior, and rinse with dioxane (2 X 5.4 Kg).
Add sodium iodide (12.5 K3z, 83.39 1mnol), copper iadide (1.6 Kz, §.4 mal), and N,N’-
dimethylethylenediamine (1.5 Kg, 17.02 mal) and heat the mixture to reflux for 36-48
hours. Cool to 15-30 *C, add water (417 Kg) to the reaction mixiure, and stir al least 1
hour at room temperature. Collect the solids by filtration and wash with water. Add the
solids to ethyl acetate (188.1 Kg) and stir for 30 minutes, Filter off undissolved solids
through @ plate filter with a polypropylene filter pad and flter the filtrate through 2 in-

line filters in seres (1 pm and 0.45 pm respectively). Wash the solids with ethyl acetate
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(2 x 11.3 Kg) and filier ihe filirate through 2 in-line filters in series (1 pn and 0.45 pm
respectively) into the original filtrate. Wash the organic layer with aqueous
ammonia/water solution (2 x 81,7 Kg, stir for at least 20 minutes, and separate. Repeat if
aqueéous ammonia layer is not colorless. Wash with brine (57.8 Kg), stir for at least 15
minutes, and separate. Add magnesium sulfate (6 Kg) and charcoal (500 ) and stir for
20 minutes. Filter the mixture through 2 in-line filters in series (1 pm and 0.45 pm
respectively) inio an appropriate-sized, dry reactor and rinsé reactor with ethyl acetate (2
X 11.7 Kg) with subsequeni filiering through the 2 in-line filters. Concentrate the
combined filtrates at a iemperature of 35-40 °C (o lowest stirrable volume.  Add methanal
(26.4 Kz) and concentrate 1o lowest stirrable volume, Add methanol (66 Kg) and cool to
0-10 °C and collect the salid by filiration. Add the solid to methanol (197.9 Kg) and heat
to reflux until a clear solution is abtained. Cool to 0-5 °C over 2-3 hours and stir for at
least 2 hours. Collect the solids by Aliration, rinse reactor with methanol (2 X 13.2 Kg),

cool methanol 10 0-3 *C and use (o rinse the Aliered solids. Dry solids at 35-40 °C for 12-

72 hours under vacuum to give 16.412 Kg (55%%) of ihe title compound.
Step 11A

Add 5-cycdapropyl-3-(2,6-dichlarophenyl)-4-[(pipendin-4-yloxy)methyl]
isoxazole hydrochloride (13,609 Kg, 38.66 maol) o toluene (229.5 Kg) under 4 nitrogen
atmosphere. Add sert-butyl 6-iodo- 1-methylindole-3-carboxylate (18.0 Kg, 50.39 mal)
and sodium sert-butoxide (9.3 Kg, 96.76 mal)y and heai 1o 35-60 *C for at least 1 hour,
Add 2-dicyclohexylphosphing-2°-(N,N-dimethylamina)biphenyl (304 g, 0.77 mol) and
tris(dibenzylidene acetone)dipalladium, Pdydbas, (354 i, 0.39 mal) and heat the mixture to
55-60 “C. Do not allow emperature 1o go abave 65 “C. Follow by TLC uniil no starting
material (5-cyclopropyl-3-(2,6-dichlorophenyl)-4-[(pipecidin-4-yloxy)methyl] isoxazole

hydrachloride is observed). Discontinue heating, add water (31.2 Kg) and cool mixture
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to 15-30 °C. Separate ihe layers and filter the aquecus layer and emulsion through
diatomaceous earth. Wash the filier cake with taluene (2 x 5.4 Kg) and combine the
washes with the aqueous fltvaie, Stir for 10 minutes and separate the layers. Combine
the organic layer with the criginal organic layer. Re-extract the aqueaus layer with
toluene (13.3 Kg). Combine organics and wash with brine (2 X 30.3 Kg) and separate the
layers. Add magmesium sulfate (5.0 Kg) and charcoal (800 2) to the organic layer and stir
for 20 minutes. Filter the mixture. Rinse filter cake with toluene (5.4 Kg) and combine
the organics., Add silica gel (7.0 K2), and stir for 20-30 minutes. Add thiol derivatized
silica gel (6.2 Kig) and stir for at least 15 hours. Filter solids. Wash the filter cake with
toluene (2 X 10.5 Kg) and combine washes with filirate. Concentrate washes at 30-35 °C

to lowest stirrable volume. Cool to 13-30 *C and add hepiane (22.3 Kg) in a thin stream,

*C
Stir for 30-60 minutes. Add heprane (21.3 Kg) in a thin stream and stir for at least 1 hour.
Cool to 0-3 *C and stir forr 1-2 hours. Collect solids by filtration. Wash the filter cake
with heptane (2 X 4.2 kg) coaled t0 0-5°C . Dry the salids at 30-33 *C for 12-72 haours
under vacuum. Add ihe dry solids o (oluene (45.7 Kg) and heat until a clear solution is
obtained. Cool to 13-30 *C and add heptane (30.2 Kg). Stir for 30-90 minutes at raom
temperature. Add heptane (18.1 Kg) and stir 30-90 minutes. Repeat the addition of
heptane (18.1 Kg) and stir for 1-2 hours. Caool the suspension to 0-3 *C and stir for 30-90
minutes. Collect the solids by filiration. Wash the filter cake with heptane (2 X 9.0 kg)
cooled to 0-3 “C. Dry the solids at 30-33 “C for 12-72 hours under vacuum. Add the dry
solids to methanal (118.6 Kg) and heat the suspension to reflux for 30-60 minutes. Cool
the suspension i 0-3 *C and stir for 30-60 minutes. Callect the solids by filtration.

Wash the filier cake with methanol (10.9 kg) cooled io 0-3 *C. Dry the solids at 43-50 *C
for 12-72 hours under vacuum to give 19,102 Kg (80°2) of the title compound.

Step 12A

G- 4-[5-Cycloprapyl-2-(2.G-dichlora-phenyD-isoxazal-4-yimethoxy]-piperidin-1-y1} - 1 -

methyl-1A-indole-3-carboxylic acid

I
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To formic acid (116.5 Kg), add terr-butyl 6-(4- ([3-(2,6-dichloraphenyl)-3-
cyclopropylisoxazal-4- ylimethoxy) piperidyl)-1-methylindole-3-carboxylate (19.102 Kg,
34.45 mal) under a nitrogen atmosphere. Stir the mixture at 20-30 *C for 24-72 hours,
Follow by HPLC until no starting material is observed. Add water (286.5 Kg) and stir for
at least 1 hour. Add water (133.7 Kg) and stir for at least 30 minutes, repeat with a
further addition of water (133.7 Kg) with strring for at least 30 minutes. Collect the
solids by filtration and rinse the filter cake with water (3 X 30 Kg). Add the wet solids to
methanaol (75.5 Kg) and stir the suspension for at leasi 12 hours, Cool ths suspension to
0-3 *C and stir for at least 1 hour. Collect the solids by filiration. Wash the solids with a
solution of methanal (9.1 Kg) and water (1.1 Kg) conled o 0-5 °C and repeat. Dry solids
at 50-35 *C [or 12-72 hours under vacuum. Add the solids v fomic acid (28.3 Kg) and
water (2.3 Kg) and stir for 10-20 minutes. Filter the mixture. Add water (49.7 Kg) and
stir for 30-60 minutes  Add water (2 X 36.6 Kg) and stir for at least 30 minuies. Collect
solids by filtration and rinse with waier (3 X 15.9 Kg). Add collected solids to methanol

(83.2 Kig). Stir for at least 12 hours, cool to 0-3 C and stir for at least | hour. Callect
solids by filtration. Wash solids with a solution of methanol (8.1 Kg) and water (1.1 Kg)
cooled to 0-5 °C, repeat ence. Add the collected salids 60 a solution of methanol (115.6
Kg) and water (14.6 Kg). Heat the suspension (o reflux for 2-3 hours, coal 1o 0-3 °C and
stir 1 hour. Collect the solids by filtration, Wash he solids with a soluiion of methanal
(17.3 Kg) and water (2.2 Kg) cooled w 0-3 *C, repeat once. Dry collected solids at 60-63

“C for 12-72 hours under vacuum o give 13.384 Kg (73%4) of the title compound.

Example 33

4-{4-[5-Cycloprapyl-3-(2 6-dichloro-phenyD-isoxazol-4-ylmethox yl-azepan-1 -yl -

benzoic acid
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2,6-Dichloro-henzaldehyde oxime

Cl Cl

Sodium hydroxide 3N (3,141, 9.43mal) is added dropwise to a stirred suspension
of hydroxylamine hydrochloride (673.55g, 9.43mal) in 0.5L of water at 0°C. Ta this
mixture is added dropwise 4 suspension of 2,8-dichlorebenzaldehyde (1500g, 8.57mel) in
7.5L of ethanol and the reaction is heated at 90°C ovemight. The mixture is cooled to
room temperature and then, concentrated to dryness. The solid is triturated in a mixture of
HaQ/EWOH, 10:1 (4.4L), filtered and dried under high vacuum at 45°C overnight.

1621.78g of title compound (99%5) is chiained as a white solid. MS (m/e): 190 (M+1)

Step 2
2.6-Dichloro-benzaldehyde chlors-cxime
9H
Cl\ 2N
Ci Cl

N-Chlorosuccinimide (11623, 8.53maol) in DMF (4.5L) is added dropwise over a
salution of 2,6-dichloro-benzaldehyde oxime (1621.78g, 8.53mol) in DMF (5.3L) heated
at 40°C (addiiion is complete in about 6 haours). The mixwre is stirred for 1h at that
temperature. The reaction is conled at room temperature, poured onio HzO (30L) at 0°C,
and extracted with MTBE (36L). The organic layer is washed with brine, dried over

Na,S0,, filered and evaporated to dryness (at 30°C). The crude, as a solid-oil, is
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triturated in 1L of hexane and the solid formed is filtered and dried under vacuum o

obtain the desired compound (1440.9¢, 75% yield). MS (m/e): 224 (M+1)

Step 3

phenvD-isoxazole-4-carboxvlic acid methvl ester

S-Cyclopropy

Triethylamine (1.82L, 12.84mol) is added to 3-cyclopropyl-3-oxa-propionic acid
methyl ester (913 g, 6.42maol) and the mixture is stirred at room temperature for 30
minutes. Then, the mixture is cooled (o about 10°C and a suspension of 2,é-dichloro-
benzaldehyde chlora-oxime (1440.9g, 6.42mol) in EOH (3.21) is added slowly (the
internal temperature does not exceed 24°C). Afier ihe addition, ihe reaction is stirred
overnight at room temperature. The reaction is diluted with EtDAc (3.3L1) and washed
with water (1.7L). The layers are separated and the aquecus layer is extracted with EtOAc
(3L). The combined organics are washed with brine, dried cver Na,SCy (anhyd), filiered
and concentrated to about 1095 of s total valume. The precipitate formed is filiered,
triturated with ether (2L) and dried under vacuum to obtain title compound (1275.36g,

o 64%% yicld) as a white solid. MS (m/e): 312 (M+1).

Step 4
[S-Cyelopropyl-3-(2 6-dichlaro-pheny-isoxazol-4-yll-methanol

2~
/O

ci Cl

Diisobutylahuninium hydride IM/ioluene (4.62L, 4.62mol) is added dropwise to a

stirred solution of 5-Cyclopropyl-3-(2,6-dichloro-pheny1)-isoxazole-d-carboxylic acid




g

WO 2009/012125 PCT/US2008/069719

-70-

methyl esier (087.14g, 2.20mol) in THF (4.4L) at 0°C. The reaction is stirred at room
temperature for 2 hours. Methanol (150mL) is added over the mixwre at 0°C and stirred
for 10min. Then, water (2.2L) and E(DAg (4.3L) is added. The precipitate formed is
filtered through celite and all the salvents are removed in vacuum. The solid is titurated
in 1L of hexane and dried under vacuum filtration to obtzin tile compaund B34.7g, 85%

yield) as a white solid. MS (m/e): 312 (M+1)

Step 5

4-Bromomethyl-5-cyclopropyl-3-(2.6-dichlara-phenyD-isoxazole

0

!
N\\ Br

Cl ci

Ta a solution of 302 (105,58mmaol) of [3-Cycloprapyl-3-(2,6-dichlora-pheny1)-
isoxazal-4-yl)-methanol in 210 mL of dichloromethane is added 41.96g (13Smmul) of
triphenylphosphine. The resulting mixture is cooled in an ice bath (about 0-10°C) and
added in portions to carboa tetrabromide (53¢, 138.37 mmol). The reaction is siirred at

room temperature for 2 h. The Solvent is evaporated 1o obtain an orange oil which is

purified on silica gel column chromatography using Hexanes 1o hex/E0AG $:2 as eluent,
to obtain 33g of the title compaund as a white salid (90%:). MS (m/e): 346 M-+1).
Step 6

4-Oxg-azepane--carboxylic acid tert-butyl ester

&
s

To a scdution of hexahydro-4H-azepin-4-one monohydrochloride (4.87 g, 32.55

mmol), in 40mL of 1 4-dioxane is added 8.06g (35.50mmol) of di-t-butyldicarbonate.

The resulting suspension is stirred 2t rosm temperature for 10 minutes followed by

addition of slurry of sodium carbonate 2.07g (19.33 mmal) in water. The resulting
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mixture i¢ stirred at SO°C for 2 hours. The reaction mixture is ¢oaled 10 room temperature
and the solvent remaved under reduced pressure. The residue is diluted and extracied
with EiOAc (100 mL x 3). The combined arganic layers are dried (NazS0y), fltered and
concentrated to obtained an orange oil which is purified on silica gel column
chromatography (eluting with Hexanes/EtQAe 7:3) to afford 6,51 g of the title compaund
as a colorless oil (93%). MS (m/e): 214 (M=+1).

Step 7

4-Hydroxy-azepane-1-carboxylic acid tert-buiyl ester

®
I3

To a solation of 1g (4.69mmol)of 4-oxo-azepane-1-carboxylic acid tert-butyl
ester), in 2 mL of Methanol and SmL of THF, is added at 0°C (ice bath) sadium

tetrahydrobaraie (0.18g, 4.69mmol). The resulting mixwre is stirred at.0°C for 1 h. To

the reaction mixture is added at (°C (ice bath), a solution of HC1(IN) (2 mL), then
salvent is remaved and the resuliing slurry is diluted with water and exiracted with
EtOAc (250 mL). The organic layers are combined, dricd (Na;SQ), filtered and
concentrated to afford the title compound as a colorless oil (0.93g, 94%5). MS (m/e): 216
(M+1).

Step 8

4-[5-Cyclopropyl-3(2 6-dichloro-phenyl)-isoxazol-4-yImethoxy]-azepane-1-carboxvylic

acid tert-butyl cster
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To asolution of 36.11g (167.7 mmol) of 4-hydroxy-azepane- 1-carboxylic acid
tert-butyl ester in 300mL of tetrabydrofuran a1 0°C (ice bath), 18-crown-6 (63.43g,
237.53 mmol) and potassium tert-butoxide (28.06g, 250.04 mmal) are added. The
resulting mixture is stirred for 20 min at raom temperature under nitrogen, follawed by
addition of a solution of 48.5g € 139.75 mmel) of 4-Bromomethyl-S-cyclopropyl-3-(2,6-
dichloro-phenyl)-isoxazole in 100 mL tetrahydrofuran over a 1 hour peried. The
resulting mixture is stirred at room iemperature under nitrogen atmosphere for 12 hours.
Water (200mL) is added to the reaction mixture and the solvent is removed under reduced
pressure. The resulting brown wil i3 diluied with EiDAc (2 x 250mL), and washed with
bring (2 x 130 mL). The organic layer is dried (Na-SQy), filiered and concentrated to

afford a crude which is purified on silica gel column chromatography (Eluting with

Hexanes/EtOAC 8:2) to abtain 56 g of the tide compound as a white/yellow 0il.(33%5).
MS (mv/e): 481 (M+1).
Step 9

4-[5-Cyelopropyl-3-(2,6-dichloro-phenyD)-isoxazol-4-vimethoxy]-azepane

0
Ny OO
NH

Cl cl

A solution of 56g (116.32mmal) of 4-[5-cyclapropyl-2-(2,6-dichlore-phenyl)-
isoxazol-4-ylmethoxy]-azepane- 1-carboxylic acid tert-buiyl ester in 150mL of
dichloromethane at 0°C (ice bath) is treated with trifluaroacetic acid (150mL, 1.93maol).
The mixture is stirred at room temperature under nitrogen for 2 hours. The reaction
mixture is concentrated. The crude product is dissolved with EtQAc (300 mL), washed
wiih a solution 2N-NaOH (2 x 100 mL) and washed with bring (1 x 100 mL). The
crganics are dried (Na:S0), filtered and concentrated to afford 38 g of the Jdesired

compound as a yellow oil (8675). MS (m/e): 381 (M+1).

Step 10
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4-{4-[5-Cvclopropyl-3-(2,6-dichloro-phenyl)-isoxazol-4-ylmethoxy]-azepan-1-y1} -

benzgic acid ethyl ester

N Mo

1@
O\/
(0]

To asalution of 16g (42mmol) of 4-[3-cycloprapyl-3-(2,6-dichloro-phenyl)-
isoxazol-d-ylmethaxy]-azepane in 40mL of dimethy! sulfoxide, is added ethyl 4-
indobenzoate (212, 67mmol), proline ( 2g, 16.7mmal) and coppen]) iodide (3.2g,
16.7mmoL). The resulting mixture is degassed with nitrogen followed by addition of
potassium carbonate (11.6g, $4mmal). The reaction mixéure is stirred at 100°C for 14
haurs. The mixture is cooled to room iemperature and quenched with water. The mixture
is extracted with EtOAc , the organics are dried over MgSOM, filtered and concentrated
to afford a crude which is purified on silica gel column chromatography (Eluting with

Hexanes/EtOAc 8:2), to abtained 17 of the title racemic compound.

The racemic material is subjected to chiral purification (Chiralpak™ column, hex-DMEA
(0.295)/ IPA 6:4 as eluent) to afford 8.28g of the desired chiral iscmer (isomer B). MS
(m/e): 529 (M+1).

Step 11

4-{4-[5-Cvelapropyl-3-(2 G-dichloro-phenyl-isoxazol-4-ylmethoxyl-azepan- 1 -y]} -

benzoic acid

OH
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To a solution of $.28z (15.64mmal) of 4- H-[5-Cyelopropyl-3-2,6-dichloro-
pheny-isoxazol-4-ylmethoxy]-azepan-1-yb -benzoic acid ethyl ester (Isomer B) in 30
mL of Ethanol and 150 mL of tetrahydrofuran, is added potassium hydroxide (35.163,
78.19mmol). The resulting mixture is stirred at 60°C for 14 hours. The mivture is cooled
ta room temperature and acidified with 2N HCI to pH 5-6. The solvent is removed under
vacuum, the resuliing shurry is diluted with CH:CL (130 mL) and washed with water (2 x
80 mL). The organic layer is dried (MgSQy), filiered and concentrated to afford 7,76 gof
the title compound as a whiie solid (98%:). MS (m/e): S01(M+1).

Example 34

6-(4-((3-Cvelopropyl-3-(2, 6-dichlorophenyl)isoxazol-4-yDmethoxy)azepan- 1 -

yhbenzo[dlisothiazole-3-carboxylic acid

o]
] \ (0]
) No OCN Q |\LOH
Cl S’N

Step 1
4A: Methyl 6-(4-((S-cyelopropyl-3-(2,6-

Intermediaic Preparation 3

dichlorophenyDisoxazol-t-vimethoxyazepan-1-yl)benzo[dlisothiazole-3-carboxylate

To an aven dried flask purged with argon, add 4-((azepan-4-yloxy)methyl)-5-
cyclaprapyl-3-(2,6-dichloraphenyDisoxazol (0.51 g, 1.34 mmol), methyl 6-
bromabenzo[Jlisothiazole-3-carboxylaie (0.30 g, 1.10 mmal), cesium carbonate (0.51 g,
1.56 mmol), X-Fhos (0.04 g, 0.034 mmal), xylene (10 ml) and Pd;(dba)s (0.025 g, 0.028
mmal). Purge the mixture with argon and heai to 130 “C until the siarting materials are

consumed as confirmed by TLC. Cool the reaction mixture (o room temperature, filter




WO 2009/012125

-75-

PCT/US2008/069719

through celite and concenirate in vacuo. The erude product is purified by flash

chromatography on silica gel eluting with 6:4 hexane/ethyl acetate 1o give 0.30 g (47.0%5)
of the tiile compound as an off white solid. ES/MS n/z 37111 (M-+1).

The compounds listed in TABLE 4 are prepared essentially as described in
Example 34, Step 1 using the appropriate amine and bromide intermediates (reagents).
Preparations 1 and 2 use S-Phas (0.075 eq) and BINAP (0,075 2) instead of N-Phas
(0.075 eq) — which was used in all ather preperations in Table 4.

TABLE 4
Prep B
No Name Data
Methyl 4-(4-((5-cyclopropyl-3-(2,6- ES/MS
35A dichlarophenyl)isoxazol-4- (M+1)
yhmethoxy)azepan-1-yD-2-methylbenzoate | 529.16
Methyl 3-(4-((5-cyclapropyl-3-(2,6- ES/MS
36A | dichlorophenyl)isoxazol-4- M-+1)
yDmethoxy)azepan-1-yDbenzoate 315.12
M?th'yl '6-( 4-( (:5-:«?}_’6101%!‘0[))’]-3 -(2,6- ES/MS
37A dichlorophenylisoxazol-4- (M+1)
yDmethoxy)azepan-1-yl)- 1-methyl-1H- $71.13
indazole-3-carboxylaie )
Meth_yl .5 -S’ft-((:"-.cyclopntapyl-.? -(2,6- ES/MS
. dichlorophenyl)isoxazol-4-
35A R . . (M+1)
yhmethoxy)azepan-1-yhbenzofb]thiophene- 571.09
2-carboxylate )
Methyl 5-(4-((5-cyclopropyl-3-(2,6- .
39A dichlorophenyl)isoxazol-4- I(:I?/[/-r:{?
yDmethoxy)azepan-1-yl)-1-methyl-1H- P
tadota A - 56R.26
o indole-2-carboxylate
Methyl 6-(4-((5-cyclopropyl-3-(2,6- <
dichloraphenyl)isoxazol-4- ES/MS
40A S ) o . ] (M+D
yDmethoxy)azepan-1-yDbenzo[b]thiophene- 571.12
2-carboxylate '
O -(3-{((5-C CLopro -3-(2.6-
o) 6-LH(S-cyelopropyl- 3426 ESIMS
414 | dichlorapheny Jisoxazal-4- (M+1)
yDmethoxy)azepan-1-y1)-1-methyl-1 H- 56825
indole-2-carboxylate v
Methyl 4-(4-((1-(2,6-dichlarophenyly-4- ;E&%S
42A | isopropyl-1H-pyrazal-S-ylmethoxy)azepan- 516,15
1-yDbenzoate o
Methyl 4-(4-((1-(2,6-dichloraphenyl)-4- fﬁ’i‘ﬁ
43A | isopropyl-1H-1,2,3-iriazol-5- 517.15
ylmethoxy)azepan- 1-ylbenzoate ’
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Methyl 4-(4-((5-cyclopropyl-3-(2- ES/MS
44A | (triflucromethoxy)phenylisoxazol-4- M-+1)
yDmethoxylazepan-1-yDbenzoate 32210
Mgthyl f:’)-(4-((_5jcycl(_-pmp.yl—-3'»_-(2-- ES/MS
<4 | (triflucromethoxy)phenylisoxazol-4-
45A 4 ] (M+1)
yl)methaxy)azepan-1-yl)-1-methyl-14- 584.30
indole-3-carboxylate '
Ethyl 6-(4-((S-cyclopropyl-3-(2-
- o LN ES/MS
46A (triflusromethoxy)phenyl)isoxazol-4- (M+1)
yhmethoxylazepan-1-ylbenzao{b]thiophene- | 7 -
601.26
3-carboxylate

Step 2

6-(4-((5-Cyclopropyl-3-(2.A-dichloraphenyisoxazal-4-yDmethavy)azepan- 1 -

yhbenzoldlisothiazole-3-carboxylic acid

Potassium hydroxide (0.118 g, 2.10 mmal) is added o & solution of methyl 6-(4-
((S-cyclopropyl-3-(2,6-dichlorophenylisoxazol-4-yDmethoxy))azepan- 1 -
yhbenza[dJisothiazole-3-carboxylate (0.30 g, 0.52 mmol) in ethanol (2ml) and
tetrahydrofuran (6 mL). The mixture is stirred at 60 °C for 24 h and concentrated in
vacuo. The residue is dissolved in waier (Sml), acidified (o pH~3 with 1 N HCI and
extracted with dichloromethane (2x10ml). The organic extracts are dried aver sodium
sulfate and the solvent is evaporated i vicuo to give 0.15 g (31.0 95) of the title
compound as an off white solid. ES/MS m/z 3538.06 (M+1).

The compaunds listed in TABLE § are prepared essentially as described in the
preparation of Example 34, Step 2, using the esters from preparations 33A-46A.
TABLE 5

Ex :
No Name Data

4-(4-((5-Cyelapropyl-3-(2,6-

< | dichlorophenyl)isoxazol-4- ES/MS

35 o (M+1)

ylhmethoxy)azepan-1-yl)-2- 514.14
methylbenzoic acid )

3-(4-((5-Cyclapropyl-3-(2,6- S AQ

36 | dichlorophenyl)isoxazol-4- %fm?

yDmethoxy)azepan-1-yl)benzoic acid 501.14
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6-(4-((5-Cyclopropyl-3-(2,6-

37 dichlorophenyisoxazol-4- ES/MS
yDmethoxy)azepan-1-yl)-1-methyl-1H- (M+1)
indazole-3-carboxylic acid 555.22
5-(4-((5-Cyclapropyl-3-(2,6-

38 dichlorophenyl)isoxazol-4- ES/MS
yDmethoxy)azepan-1- (M+1)
yhbenzc[b]thiophene-2-carboxylic acid 357.11
5-(4-((5-Cycloprapyl-3-(2,6-

) dichlorophenyl)isoxazol-4- ES/MS

-~ 39 | yDmethoxy)azepan-1-yl)-1-methyl-14- M+1)
indole-2-carboxylic acid 554.25
6-(4-((3-Cyclopropyl-3-(2,6-

40 | dichlorophenyl)isoxazol-4- ]?I\S/I/ﬁi
yDmethoxy)azepan-1- 55707
yDbenza/blthiophene-2-carboxylic acid )
6-(4-((5-Cyclopropy!-3-(2,6-

41 dichlorophenyl)isoxazol-4- ES/MS
yDmethoxy)azepan-1-yl)- 1-methyl- 1 H- (M+1)
indole-2-carboxylic acid 554.17

42

-(4-((1-(2,6-Dichloraphenyl)-4-
‘_4 54 {(l (2,5-Dichl ;_r-ph‘:uyl)-4 ES/MS
isopropyl-1H-pyrazol-5-
yDmethoxylazepan-1-yDbenzoic acid (MH)
o e ) 502.19

b 43
4-(4-((1-(2,6-Dichlorophenyl)-4-
isopropyl-1H-1,2,3-triazol-5- ES/MS
ylmethoxy)azepan-1-yDbenzoic acid M+1)
503.16

4-(4-((5-Cyclopropyl-3-(2- ;

44 | (iriflusromethoxy)phenylisoxazal-4- ES/MS

- : I (M+1)
yDmethoxy)azepan-1-yl)benzoic acid 517,18
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6-(4-((5-Cyclopropyl-3-(2-
45 (trifluoromethosy)phenyl)isoxazol-4- ES/MS
2 yDmethoxy)azepan-1-yl)-1-methyl-14- (M+1)
indole-3-carboxylic acid 570.27
6-(4-((5-Cyclopropyl-3-(2-
46 | (trifluoromethoxy)phenyl)isoxazol-4- ES/MS
yDmethoxy)azepan-1- (M+1)
ylbenzo[h]thiophene-3-carboxylic acid 573.07
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We claim:
1. A compound of formula
O‘CYCH.Z)Q
X~Ar—COOH
wherein:

qis 1lor2;

R' is chlora, fluaro, or triflucromethoxy;

R%is hydrogen chloro, fluoro, or trifluoromethoxy;

R is trifluoromethyl, cyclapropyl or isapropyl;

Xis CorN, provided that when X is C, q is 1;

Ar' is selected from the group consisting of benzaisathiazolyl, benzathienyl, indazolyl,
indalyl, naphthyl, phenyl and pyridinyl, each cptionally substituted methyl or phenyl; or a
pharmaceutically acceptable sali or enantiomer theraof,

2. A compound according to Claim 1 wherein R is chlora or
triflucromethoxy and R is hydrogen or chloro; or a pharmaceutically accepiable salt or
enantiomer thereof.

3 A compound according to either claim 1 or claim 2 wherein R' and R? are
. hoth Chloro or wherein R' is trifluoromethoxy and R? is hydrogen; or a pharmuceutically
acceptable salt or enantiomer thereof,

4. A compound according to any one of claims 1 to 3 wherein R* is
cyclapropyl or isopropyl; or a pharmaceutically acceptable salt or enantiomer thereof,

S. A compound aceording to any one of claims 1 to 4 wherein R* is
cyclopropyl; or a pharmaceutically acceptable salt or enantiomer thereof,

f. A compound according to any one of claims 1 to 5 wherein Ar' is 6-
benzoisothiazolyl, S-benzothienyl, 6-benzothienyl, 6-indazolyl, S-indolyl or A-indolyl, 4-
phenyl and 2-pyridinyl, each optionally substituied with methyl or phenyl; or a
pharmaceutically acceptable salt or enantiomer thereof.

7. A compound according to any one of claims 1 to 6 wherein Ar' is 6-

benzoisothiazolyl, S-benzathienyl, 6-benzothienyl, 6-indazolyl, S-indolyl, 6-indolyl, or 4-
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phenyl, each optionally substituted with methyl; or a pharmaceutically acceptable salt or
enantiomer thereof.

B A compound according to any one of claims 1 1o 7 wherein Ar' group is 5-
benzothienyl, 6-benzothienyl, S-indelyl, 6-indoly! or 4-phenyl, each opticnally
substituted with methyl; or a pharmaceutically acceptable salt ar enantiomer thereof.

0. A compound according to any one of claims 1 to 8 wherein q is 1 and X is
N; or a pharmaceutically acceptable salt or enanticmer thereof.

10. A compound according to any one of claims 1 to S wherein qis 1 and X is
C; ora pharmaceutically acceptable salt or enantiomer thereof,

11. A compound according to any one of claims 1 to 8 wherein q is 2 and X is
N; or a pharmaceutically aceeptable salt or enantiomer thereof,

12. A compound according to claim 1 wherein R! is chloro or
triflucromethoxy; R? is hydrogen or chlara; R is cyclaprepyl; Xis C or N and Ar' group
is 4-phenyl, 2-pyridinyl, 6-indolyl or G-benzothienyl each optionally substituted with
methyl.

- 13. A compound according to claim 1 selected from the group consisting of:
5-{4-[5-Cyclopropyl-3-(2,6-dichlora-phenyl)-isoxazol-4-ylmethoxy]-piperidin-1-y1} -
biphenyl-2-carboxylic acid,
5-{4-[5-Cycloprapyl-3-(2-trifluoramethoxy-phenyl)-isoxazal-4-ylmethoxy]-piperidin-1 -
yl}-biphenyl-2-carboxylic acid,
5-{4-[3-(2,6-Dichloro-phenyl)-5S-isopropyl-isaxazol-4-ylmethoxy]-piperidin- 1-y1} -
biphenyl-2-carbaxylic acid,

4- (4-[3-(2,6-Dichloro-phenyl)-3-isopropyl-isaxazol-4-ylmethoxy]-piperidin- 1 -yl} -
naphthalene-1-carboxylic acid,

d- {4-[5-Cycloprapyl-3-(2,6-dichlora-phenyb)-isoxazol-4-ylmethoxy]-piperidin- 1-y1} -3-
methyl-benzoic acid,

4- (4-[5-Tsopropyl-3-(C-triflucromethoxy-phenyl -isoxazol-4-ylmethoxy)-piperidin- 1-y1} -
benzoic acid,

4- {4-[5-Cyclopropyl-3-(2,6-dichlora-phenyl)-isoxazal-4-ylmethoxy]-piperidin- 1-y1} -
benzoic acid,

4- [4-[S-Cyclopropyl-3-C-trifluoromethoxy-phenyl)-isoxazol-4-ylmethoxy]-piperidin-1-

yl} -2-methyl-benzuic acid,

an
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4- {4-[5-Cyclopropyl-3-(2,6-dichloro-phenyl)-isoxazol-4-ylmethoxy}-piperidin- 1-y1? -2-
methyl-benzoic acid,

4-{4-[3-(2,6-Dichloro-phenyl)- S-isepropyl-isoxazol-4-ylmethoxy ]-piperidin-1-y1} -2-
methyl-benzoic acid,
4-{4-[3-(2,6-Dichlora-phenyl)-S-isoprapyl-isoxazol-4-ylmethoxy]-piperidin-1-y1} -
benzoic acid,
6-{4-[3-(2,6-Dichloro-phenyl)-S-isopropyl-isoxazol-4-ylmethoxy)-piperidin-1-y1} - 1-
methyl- 1 H-indole-3-carboxylic acid,

6- {4-[3-(2,6-Dichlora-phenyl)-S-isopropyl-isoxazol-4-ylmethoxy] -piperidin-1-y1?-
benza[b]thiophene-3-carboxylic acid,

6- {4-[5-Cyclopropyl-3-(2-trifluorcmethoxy-phenyl)-isoxazol-4-ylmethoxy]-piperidin-1-
yl}-1-methyl-1H-indole-3-carboxylic acid,

6- (4-[3-Cyclopropyl-3-(2,6-dichlaro-phenyl)-isoxazol-4-ylmethoxy]-piperidin-1-y1} - 1-
methyl-1H-indole-3-carboxylic acid,

6- {4-[5-Cyclopraopyl-3-(2,6-dichlaro-phenyl)-isoxazol-1-ylmethoxy]-piperidin-1-y1} -
benzo[h]thiophene-3-carboxylic acid,
4-[5-Cyclopropyl-3-2,6-dichloras-phenyl)-isoxazol-d-ylmethoxy]-3,4,5,6-tetrahy dro-2H-
(1,2')bipyridinyl-5'-carbaoxylic acid,
4-{4-[3-(2,6-Dichloro-phenyl)-S-isapropyl-isoxazol-4-ylmethoxy]-piperidin-1-y1)-3-
methyl-benzoic acid,

4- {4-[5-Cyclaprapyl-3-(2,6-dichlora-phenyl)-isoxazol-4-ylmethoxy)-azepan-1-y1} -
benzoic acid,

6- (4-[3-Cycloprapyl-3-(2,6-dichloro-phenyl)-isoxazol-4-ylmethoxy]-azepan- 1-y1) - 1 -
methyl-1H-indole-3-carboxylic acid,

6- {4-[3-Cycloprapyl-3-(2,6-dichlora-phenyl)-isoxazol-4-ylmethoxy]-azepan-1-yl3 -
benza[b]thicphene-3-carboxylic acid,

Trans-4- {4-[5-Cyclopropyl-3-(2,6-dichloro-phenyl)-isoxazol-4-ylmeihoxy]-cyclohexyl} -
benzoic acid,

Trans-4- {4-[S-Cyclopropyl-3-(C-triflucromethoxy-pheayl)-iscxazol-4-ylmethoxy]-
cyclohexyl}-benzoic acid,

Trans-6- {4-[S-Cyclopropyl-3-(2-trifluoromethoxy-phenyl)-isoxazol-4-ylmethoxy)-

cyclohexyl} -1-methyl-1H-indole-3-carboxylic acid, and
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Cis- 6- {(4-[5-Cyclopropyl-3-(2-triflucromethoxy-phenyl)-isoxazol-1-ylmethoxy]-
cyclohexyl}-1-methyl-1H-indole-3-carboxylic acid;
or a pharmaceutically accepiable salt or enantiomer thereof.

14, The compound 3- (4-[5-Cyeloprapyl-3-(2,6-dichloro-phenyl)-isoxazol-4-

ylmethaxy]-azepan-1-y1} -benzoic acid

O
/

bon®

or a pharmaceutically acceptable salt or enantiomer thereof.
15, The compound irans-4- {4-[S-Cyclopropyl-2-(2,A-dichloro-phenyl)-

isoxazol-4-ylmethoxy]-cyclohexyl) -benzoic acid

0
3 A OH

N
Cl
Cl

or a pharmaceutically acceptable salt or enantiomer thereof,
16.  The compound 6- {4-[5—Cycl0pr-3pyl-3-(2,6-di-:hlore:'-phenyl)-iso.\uzol-4-

ylmathoxy]-piperidin-1-y1} -1-methyl-1H-indole-3-carboxylic acid

0O

)
Ol A O N\C\ t
/

or a pharmaceutically acceptable salt or enantiomer thereof.
17. A methad for treating dyslipidemia and related diseases comprising
administering a therapeutically effective amount of & compound accarding to any ane of

Claims 1 to 16 to a patient in need thereof.
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18. A pharmaceutical composition comprising a compound according to any
one of Claims 1 to 16 and a carrier, diluent, or excipient.

19. A compound accerding to any one of Claims 1 to 16 for use in therapy.

20. A compound aceording to any one of Claims 1 to 16 for use in the

treatment of dyslipidemia and related diseases.
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COMPUEST(OS Y METODOS PARA MODULAR EL RECEPTOR

FARNESOIDE X (FXR)

CAMPO DE LA INVENCION

La invencidn actual se relaciona con los campos de
cuimica medicina, farmacologia, vy medicina. Especificamente,

la invencidédn se relaciona con nuevos compuestos Utiles para

el tratamiento de dislipidemia y enfermedades relacionadas

con dislipidemia.

ANTECEDENTES DE LA INVENCION

nfermedades relacionadas <con
Oislipidemia, por ejemplo ateroesclerosis, enfermedad de
1

., Son causas principales de

muerte, morbidez, y pérdida econdmica. Los lipidos de plasma,

especialmente fracciones de colestercl, se reconoce Jgue
tienen un papel significativo en salud cardiovascular. La
modulacién  favorable de 1lipidos de plasma tales como

Esfuerzos NnUMEerosos estén en marcha para
proporcionar entidades moleculares seguras y eficaces para el
tratamiento de enfermedades relacionadas con dislipidemia.
Por ejemplo, la solicitud de patente WO 2004/048349 Al

del

IfJ

dzscribe compuestos supuestamente utiles como agonista:

ra2ceptor farnesoide X (FXR). TLa solicitud internacional PCT

asS



;PAV

W22007/09275

|—

A3 describe compuesitos isoxazol ntiles para

)

modular FYXR. La solicitud Internacicnal PCT WO 2007/140174 A2

dzscribe derivados de ariltriazol como moduladores de [XR vy

su preparacidn, composiciones farmacéuticas, y uso en el
5 t{tratamiento de dislipidemia y enfermedades relacionadas.

Los agonistas de FXR son ligandos para un receptor

nuclear que regula la transcripcidn de genes que controlan el

metabolisme de triglicérido, colesterol, y carbohidrato. Los
esfuerzos anteriores y otros no son opusstos, permanece una

l__l
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=
[¢1]
[@]
(D
0
l_l -
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3}
(=3
[l
|,
‘—

descubrir y desarrollar compuestos Jue se cree

icaces (basados en modelos

tn perfil de lipido indeseable incluyendo dislipidemia vy
15  enfermedades velacionadas, por ejenplc, ateroesclerosis.

BREVE DESCRIPCION DE LA INVENCION

La presente invencidn proporciona un compuesto de

iférmula I

20 R“\ R
Uj\/
/
o =T
\ArJ——RS
RZ
L

25 2n donde:
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U es O, N o C; sienpre gue cuando U sea O o N, R esta

cusente; y siempre gue cuando U sea N o C, el enlace UN es un
enlace doble; y siempre que cuando W sea C, el enlace WN es
un enlace doble;

W es C o N;

iies C o Ny

R} es cloro, fluoro, o trifluorometoxi;

R? es hidrégeno, cloro, £luoro, o trifluorometoxi;

% es hidrégeno, o estad ausente;

¥ es trifluoremstilo, ciclopropilo o isopropilo; Ar' se
selecciona del grupo que consiste de  6-indolilo, 6-
senzotienilo, 4-naftileo, 4-fenilo, y 2-piridinilo, cada uno
spcionalmente sustituido con uno O dos grupos

independientemente seleccionados del grupo que consiste de

netilo, etilo, y fenilo; y

ot
D
~
D
Ch
=
=
[
P
LK)
o]

R® es COOH; 0 una sal, enantidmero, dias

Los compuestos de la presente invencidn son

v/o disminucidén de niveles de
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proporciona un método para tratar condiciones mediadas por
F{R tales como dislipidemia vy enfermedades relacionadas con
dislipidemnia que comprende administrar una cantidad
tzrapéuticamente efectiva de un compuesto de la presente
iavencidén a un paciente en necesidad del mismo.

La presente invencién también proporciona un método

ratar atercesclerosis gue conprends administrar una
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ermedades relacionadas. La presente invencidén también se

refiere a compuestos de la presente invencidn para el uso en
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tn compuesito de la presente invencidn en la manufactura de un
e de dislipidemia O
cnfermedades relacionadas. La presente invencidn también se
refiere al uso de un conpuesto de la presente invencidén en la

actura de un  medicamento para el tratamiento de

B
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ateroesclerosis.

El  término "dislipidemia como  se  usa en  la
presente se refiere a una anormalidad en, o cantidades
anormales de lipidos y lipoproteinas en la sangre y los

astados de enfermedad resultantes, causados por, exacerbados

por, o adjuntos a tal anormalidad (véase Dorland’s
Sllustrated Medical Dictionary, 29ith edition., W.B Saunders
publishing Company, New York, NY). Los estados de enfermedad

en la presente incluyen hiperlipidemia, hipertrigliceremia,

F'DL de bajo plasma, LDL de alto plasma, VLDL de alto plasma,

La frase "enfermedades relacionadas con

cislipidemia" como se usa en la presente se refiere a

enfermedades incluyendo pero no limitadas a atercesclerosis,
trombosis, enfermedad de arteria coronaria, apoplejia, e
Fipertensidén. Las enfermedades relacionadas con dislipidemia
también incluyen enfermedades metabdlicas tales como
chesidad, diabetes, resistencia a insulina, y complicaciones
de las mismas. Complicaciones de diabetes incluyen pero no se
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celificado para ser suficiente tomada como se dirige, para

tratar una condicidn descrita en la presente.

1 pueden poseer uno o

l_v.
(@}

i

D

wenc

By
—

Los compuestos d
mis centros guirales, y por consiguiente, pueden ezxistir en
formas épticamente activas. Tales formas OSpticamente activas

0 esterecisdmeros estédn dentro del Ambite de la presente

preparar por métodos bien conccidos en la técnica.

luorometoxi.

=h

Preferiblemente R! es cloroc o tri

Preferiblemente, R? es cloro o H.

3b

Un grupc preferido Ar' es un 4-fenilo, 2-piridinilo,
¢-henzotienilo o 6-indeolilo  opcionalimente sustituido. Mas
preferido Ar' es un 4-fenilc, 6-indolilo, o 6-henzotienilo

opcionalmente sustituido. Muy preferido Ar® es 4-fenilo o 6-

.ndeolile opcionalmente sustituido. Preferiblemente art es

También es preferido un compuesto de foémmula I en
donde: R! es cloro o triflucrometoxi; R? es hidrégeno o cloro;
R® es hidrégeno o estd ausente; R¥® es ciclopropilo o

isopraopilc v grupo Ar' es 4-fenilo, 2-piridinilo, 6-indolilo,

grupo seleccionado de meitilo o tri
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También es preferido un compuesto de fdérmula I en

donde q es 1; RY es cloro o triflucrometoxi; R? es hidrdgeno o
cloro; R® es ciclopropilo y grupo Ar' es 4-fenilo, 2-
piridinileo, o 6-indolilo, cada uno opcionalmente sustituido

Tanhién es prz=ferido un compuesto de férmula 1 en
donde g es 2; R' es cloro o triflucrometoxi; R? es hidrégeno o
cloro; R® es ciclopropilo; X es N y grupo Ar' es 4-fenilo, 2-
giridinilo, o 6-indelilo, cada uno opcionalmente sustituido

10 con metilo.

erido un compuesto de férmula I en

o, y W es carbono gue <forma un anillo

cloro; R estd ausente y R® es ciclopropila vy grupo Ar' es 4-
15 denilo, 2-piridinilo, 5-indolilo o 6-benzotienilo ceda uno
¢pcionalmente sustituido con metilo.

También es preferido un compuesto de £érmula I en
clonde: U y W son ambos nitrdgeno gque forma un anillo triazol;
' es cloro o trifluocrometoxi; R es hidrdgenc o cloro;

¢ -fenilo, 6-indeolilo o 6-benzotienilo, cada uno opcionalmente

sustituido con metilo o

=h

enilo.
También es preferido un compuesio de L£érmula I en
donde: U es carbono, W es nitrdgeno gque forma un anillo

hidrégeno o

25  pirazaol; R es cloro o trifluorometcoxi; R? es
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cloro; R* es hidrdégeno y R® es ciclopropilo, o isopropilo y

grupo Ar' es 4-fenilo, 35-indolilo o 6€-hkenzotienilo, cada uno

- ’

nocionalmente sustituido con metilo o fenilo.

e de f

erido un compuesto de f£érmula I en

5 donde g es 1; U es oxigeno, y W es carbono dgue forma un

hidrégeno o cloro; R esta ausente vy R*® es ciclopropilo; X es

(]

y grupo Ar' es 4-fenilo, 2-piridinilo, €é-indolilo o 6-

enzotienilo cada uno opcionalmente sustituido con metilo.
10 También es praferid comnpuesto de férmula I en
donde: g es 1; U y W scn ambos nitrégenc gue forma un anillo

. . 2 et et
cloro ¢ trifluorcmecoxi; R° =3 hidrdgeno o

.
o
S|
0
}_l
9?
D
[0)]

es C y grupo Ar' es 4-fenilo, 6-indolilo o 6-benzotienilo,
15 cada uno opclonalmente sustituido con metilo o fenilo.
También es przferido un compuesto de férmula I en

'S
A

donde g es 1; U es carbono, W es nitrdgeno Jgue forma un

oxi; R* 25 hidrégeno

- c cloro; R es hidrégeno y R® es ciclopropilo, o isopropilo;
20 X es C y grupo Ar! es ¢-fenilo, 6-indolilc o 6G-benzotienilo,

cada uno opcionalmente sustituido con metilo o fenilo.
También es przferido un compuesto de f£ormula T en
donde U es oxigeno, y W es carbono gue forma un anillo

isoxzazol; R! es cloro o triflucrometoxi; R? &s hidrégeno o

25 cloro; R estd ausente y R® es ciclopropilo; ¥ es N y grupo
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rr! es 4-fenil -piridinilec, 6-indolilc o 6-benzotienilo

O

’

sustcicwuido con metilo.

(‘[)

cada uno opcionalment

n es preferido un compuesto de formula I en

[N

Tamnbi

cdonde: U y W son ambos nitrdgenc ¢ue forma un anillo triazol;

5 ' es cloro o trifluorametoxi; R® es hidrégenc o cloro; R*® es

r
x

hidrégeno y R® es ciclopropilo o isopropilo; X es N y grupo

narl! es  4-fenilo p-i1dnlile o 6-henzotienilo, cada uno
opcionalmente sustituido con metilo o fenilo.

Tanbién es preferido un compuesto de f£drmula I en

10 donde: U es carbono, W es nitrdgeno gque £Lforma un anillo
pirazal; R' es clora o trifluorometoxi; R? es hidrégeno o cloro;
R*® es hidrégeno y R® es ciclopropilo, o isopropilo; X es N
7 grupo Ar' es 4-fenilo. 6-indolile o 6G-henzotienilo, cada vno
opcionalmente sustituide con metilo ¢ fenilo.
15
DESCRIPCION DETALLADA DE LA INVENCION
La presente invencidén  también proporciona un
compuesto de férmula I
o~ R3a\ R3®
u
20 1 N/ " \ o- fC H,)q
R X~Arl RS
R2
Ia
=n donde:
25 g es 1 & 2, siempre que cuando X es C, q sea 1;
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U es O, N o C; siempre

ausente; y siempre

enlace doble; siempre duie

s..empre Jque

que cuando U es N o C,

cuando W es C,

req

10

que cuando U es O o N, R esté

el enlace UN es un

Uy W no sean simultdneamente C; vy
el enlace WN es un enlace doble; y

en donde UN y WN no son simultéaneamsnte enlaces dobles;
Wes C o N;
X es C o N;
R* es cloro, fluoro, o tiifluorometoxi;
R’ es hidrégeno cloro, fluoro, o trifluocrometoxi;
R'® es hidrdgeno, o estd ausente;
R® es trifluorometilo, ciclopropilo ¢ isopropilo;
Ar' se selecciona del grupo que consiste de indeolilo,
benzotienilo, naftilo, fenilc, benzoisotiazolilo, indazolilo,
y piridinilo, cada uno opcionalmente sustituido con un Grupo
seleccionado del grupo gue consiste dJde metilo, etilo, vy
fenilo; vy
R> es -COOH; o wuna sal farmacéuticamente aceptable, o
enantidmerc del mismo.

Es preferido un compuesto de £Srmula I o Ta en
donde:

Ues Oy W es C que forma un anillc isoxazol:
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Uy W son ambos N gque forma un anillo triazol:

Ues Cy Wes N que forma un anillc pirazol:

R R
JA
~
N
10 V%V
La presente invencidn adicionalmente proporciona un
compuesto de férmula II
3b
F
a
15 ] Nao \/'O fCHz)q
R\ —_p 1
~X~Ar—COOH
2
-R
II

20 en donde:
qes 1 6 2;
R es cloro, fluoro, o t(rifluoromeitoxi;
¥ es hidrégeno cloro, fluoro, o trifluorometoxi;

1R*® es trifluorometilo, ciclopropilo o isopropilo;

25 3 es C o N, siempre que cuando X es C, q sea 1;
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.ste Jde  indolilo,

[#7]
[
N

[

Art  se selecciona del grupo qgue  «

benzotienilo, naftilo, fenilo, bhenzoisotisazolilo, indazolilo,

7 piridinilo, cada uwuno metilo o fenilo opciconalmente

sustituido; o) una sal farmacéuticamente aceptable, o)
5 e¢nantidémero del mismo.

Un compuesto preferido de la invencidén es un

compuesto de férmula I, Ia o IT en donde R' es cloroc o

crifluorometoxi vy R? es hidrégenc o cloro. Preferiblemente R?
. 2 - -~ P R - 1 - P g e e 2
7 R son  amhos  clora o R es trifluorometoxi y R es

10 hidrégeno.

Un compuesto preferido de la invencidn es un

compuesto de férmnla I, Ta o II en donde R® es
ciclopropilo o iscpropilo. Preferiblemente R3P es
ziclopropilo.

15 Un compuesto preferido de la  invencidn e&s  un
compuesto de foérmula Ta o II en donde Ar' es 6-
henzoisotiazolilo, S-benzotienilo, G-benzotienilo, 6-
.ndazolilo, S5-indelile o  6-indolila, 4~-fenilo y 2-
piridinilo, cada uno opcionalmente sustiituvuido con metilo o

;

20 enilo.

Preferiblemeni.e ar! es o-benzoisotiazolilo, 5-
benzotienilo, o-henzotienilo, b-indazolilo, 5-indolilo,
b-indolilo, 0 4-fenilo, cada uno opcionalmente
sustituido con metilo. Muy preferiblemente  grupo Art

25 @8 bH-benzotienilo, 6-benzotienilo, 5-indolilo, 6-indolilao
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o 4-fenilo, cada uno opcilionalmente sustituido con
metilo.
Un compuestoe preferido de la invencidn es un

mula I, Ta o IT en donde g es 1 y X es

(6]
=
i*‘

compuestae d

N.

Un compuesto preferide de la invencidén es un
compuesto de férmula I, Ta o IT en donde g es 1 y X es C.

Un compuesto preferido de la invencidn es un

comnpueste de férmula I, Ia o Il en

Ta o II)
variedad de

se  pueden conmbinacidén de una

procedimientos incluyendo

aguellos descritos posteriocrmente. Los compuestos de fdrmula
I se prepararon de cécuerdo con los esguemas de reaccidn

ausente, y W es C; o en

donde  un anillo iso>xazol  esté siendo  especificamente
>reparado. Los productos de cada etapa en los esquemas de
reaccidén posteriores se  pueden  recupsrar por métodos
convencionales incluyendo extraccidn, evaporacidn,
orecipitacidn, croma.ografia, filﬁracién, trituracidn,
cristalizacidn, y similares. En el esguema de reaccidn
posterior todos los sustituyentes, & menos Jque se indique de
otra forma, son como previamente se Jdefinieron y los
reactivos adecuados son bien conocidos y apreciados en la

técnica.
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Esquiema de reaccidén 1
3b
R3a\ R3b R3a\ R

N, HO CH.)q N\VV W
U o e
R! /L 2+ R\ X /R

(1)

T T
Y 7 0

El esquema de reaccidén 1 representa la reaccidn de

un compuesto de férmula (1) apropiade con un compussto de

Zérmula (2) apropiado para producir un compuesto de férmula I
o II donde X es N.
Por consiguiante, un compuesto de férmula (1)

apropiado en el cual R?, rR?, RrR*®, R®, q, v R® se definen para
la férmula I y Y es a grupo saliente y un compuesto de
Zérmula (2) apropiado es uno en el cunal R>, vy Arl son como se
Sdrmula (I) o un grupo <l cual origina gue R®

Srimula (I), por ejenplo, por

—

m
(o]
I~
=
)]
[nd
[}
|_l
0
()
=
=
i
[t
(Y
(0]
cr
O
o
5
I_J
[a3]
=h
n
I~
=
]_J
v}
-
¢}
O
o}
e
i
(@]
cr
(0]
(9]
(@]
[_I -
O
o}
®
0]
<
~
O

.08 grupos salientes adecuado son bien conocidoes en  la

zécnica e incluyen haluros, particularmente cloro, bromo, y

onato, tales como brosilo, tosilo,
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ceaccionar con un compuesto de £oérmula (2) e un solvente

adecuado, tal COom2 acetonitrilo, dimetilformamida,
Jdimetilsulifdxidao, cetrahidrofuranc, piridina, metiletil

cetona y similares. Coio serd fécilmente apreciadc un exceso

de una hase adecuada tal como hidruroe de sodio, carbonato de

potasio, t-butdxido de potasio, carbonato de sodio, carbonato
de cesio, bicarbonato de sodio, trietilanina,

diisopropiletilamina &3 usualmente usada en la reaccidn.
‘’ales reacciones generalment se realizan a tenperaturas
desde aproximadamente itemperatura ambiente a aproximadamente
..a temperaitura de reflujo del sclvente elegido y tipicamente

usan desde aproximadamente 1 a 2 eguivalentes del compuesto

de formula (2). Ademds, hasta aproximadamente 2 equivalentes
de un éter corona, 1l8-corona-6 por ejenplo, 3¢ puseden agregar

para facilitar la reaccidn y un microondas es preferide como
aparato de calentamiento cuando R3P iPr. Los compuestos én
donde R’ &s un éster se pueden convertir a los compuestos de

por unc de experiencia ordinaria en la técnica. Por ejemplo,

Ja hidrdlisis de ésteres de alguilo simples en solventes

é¢decuados tales comoe THF, acetonitrileo, metanol, etanol,
ggua, mezclas de los mismos a temperaturas desde

zproximadamente 25-100 °C con bases adecuadas wcluyendo por
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ejemplo, NaOH, LiOH, v KOH. En una modificacidn de este
nétodo de hidrdlisis un aparato de nicroondas se puede usar

comc una fuente de energia/calor, especialmente cuando el

éster es estéricamente obstruido. Por ejemplo, es Util un
5 rmicroondas de lakorat que uvtiliza el ajuste de enexrgia
rés bhajoe a aproximademsnte 125°C por aproximadamente 20
ninutos en mezclas de solventes descritas anteriormente.

Cuando R’ es un éster de t-butilo el &cido correspondiente se
ormar bajo cordiciones 4cidas bien conocidas por
10 equellos expertos en la técnica.

En una etapa opcional, una sal farmacéuticamente

¢ceptable de uvn compuesto de f£irmula (I) o (II) se forma. La
iormacidén de las sales farmacéuticamente aceptables es bien

conocida y apreciada en la técnica. Véase, por ejemplo, P.
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dcilmente apreciado los compuestos de la
20  Gérmula (1) y (2) se pueden preparar facilmente por métodos
que son bien conocidos y  establecidos en la  técnica

.ncluyende métodos procedimientos similare a aquellos

b

descritos en la presente. Por ejenplao, los compuestos

formula (I) en donde U = O y W = C se

le

henzal ionalmente

r)

idos E
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sustituidos con hidroxilamina en la presencia de una hase
adecuada tal como trietilamina seguido por cloracidn con un

agente de cloracién adecuado, tel come N-Cloro succinimida,
para proporcicnar cloroximas (véase por ejemplo J. Med. Chem.
2000, 43 (16), 2971-2974). La reaccidn de las clorovimas y un
heta-cetoéster apropilado bhajo condiciones basicas con una
hase adecuada, tal como trietilamina o metdéxido de sodio,
proporciona los ésteres de isoxazol penul
de isoxazol se pueden reducir a los compuestos alcohol de la
Fhrmula (1) con métodos bhien conocidos (por ejemplo, DIBAL-H,

) y posteriormente se convierten a un grupo saliente tal

como por ejemplo, un grupo haluro saliente.

Los compuestos triazol de f£érmula (1) en donde U =
W = N se prepararon por la reaccidn de fenil azida
opcionalmente sustituida con un éster de acetilenc seguido
20T reduccidn a un hidroxi acetileno protegido y

Los compuestos pirazol de férmula (1) en donde U =
CH y W = N se prepararon por la reaccidén de fenil hidrazina
opcionalmente susiituida  con  un  1,3-dicetoéster (o un
aguivalente del mismo) seguidoe por reduccidn y opcionalmente

conversidén a un grupo saliente. Los conpuestos de férmula (2)
e  prepararon por rezcciones de acoplamiento/formacidn  de

enlace de carbono-nitrogenco. Por ejemplo, la reaccidn de un

derivado de piperidina apropiado con un fluorobencenc bajo
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condiciones cle sustitucidn aromética nucleofilica en
olventes adecuados tal como acetonitrilo usando una base tal

como carbonato de potasio a temperaturas que varian desde

tenmperatura ambiente a la temperatura de veflujo del solvente

proporciona un compueste de férmula 2 en donde X es N; g es
1; v Ar'! es fenilc. Alternativaments, las piperidinas
apropiadas se pueden nacer reaccionar con haluros de arilo
bajo condiciones de acoplamiento mediade por paladio en

temperatura ambiente a 120°C para producir puestos de
férmula (2). Alternativamente, las piperidinas apropladas s

[al=IY

gque las etapas requeridas para preparar un compuesto de
drmula (I) se pueden realizar en cualguier orden incluyendo,

.

por ejemplo, reaccidn de un compuesto parcial de férmula (2)

con un compuesto de foérmula (1), de modo gue la Ultima
reaccidén de acoplamiento/formacién de enlace de carbono-
nitrdégeno realizada proporciona un compuesto de férmula T.
Méds especificamenite, un compuesto de £LHwmula (3) se puede
hacer reaccionar con un compuesto de £érmula (1) como se
describid anteriormente para proporcionar compuestos de
£érmul (4) los cuales, después de la desprotecciédn, se
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fueden convertir a compuestos de férmula (I) via reacciones

ce formacién de enlace de carbono-nitrdgeno con compuestos de
férimula  (5)  (Esguena  Jde reaccidn 2). Los comnpuestos de
formula (5) se pueden adguirir o preparar de intermediarios

5 eadguiridos. Por ejemplc, el &cido 6-bromoindol-3-carboxili
ce puede adquirir y convertir al derivado de éster de metilo

ter metilico del Aacido 6-

[a)
i
{xa)
l_—l
0,
@
I~
<
[23]
‘.._4
O
[
[§1]
[
n

Fromoindol-3-carboxilico se puede emplear directamente en la

reaccidén de acoplamient> con la amina como se describe en la

10 fgresente. El derivado de éster #-butilico del acido 6-

p
‘ Fromoindol-3-carbhoxilico se puede usar en la reaccidn de
acoplamiento de C-X descrita e la presente o)

creferiblemente, se puede convertir al derivade de yodo

usando por ejemplo, Nal y Cul en la presencia de una base y

15 solvente adecuado usand> procedimientos conocidos por uno de
experiencia en la técrn.ca. Alternativamente, el derivado de

b-bromoindol-3-carboxilico se puede

usar como el bromo. Una persona experta en  la  técnica
reconccerd que diferentes grupos protectores y/o diferentes
20 grupos salientes pueden ser mejor adecuados a los sustratos

Ar! particulares.

Ademas, uno de experiencia en la técnica esta

consiente que existen muchos métodos para reacciones de
formacidén de enlace dJde carbono-nitrdgeno incluyendo, por

L_!
QJ\

25  ejemplo, usco de yodurc dJde cobre (I) y una base
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adecuada, usando un cateélizador de paladic tal como PRds(dba)s,

en la presencia de ligjandos tales como S§5-Phos, X-FPhos, o

BINAP, usando una basz inorgdnica tal como carbonato de
cesio, y un solvente adecuvado tal comoe xileno para generar

5 los compuestos de formula (I).

(]
QO
O
O
l.._l -
O
o]
[\

Esqgiema de r

33
R \U R ui
CH)a
T‘j /\<\//Y C ’\{ \ /O 72
10 N HO (CH,)q

;o W v X
- 1 + R1 /bR Pg
R R? X AN
® w U
7 ©) g “
M , R
q = 16 2 (5
3a 3b
R\U R
I\ o} Ca
15 N, W
W
fj o
U
Los compuestos de férmula 3 en donde g es 2 son
) 20  generalmente preparados a partir de azepan-4-ona

comercialmente disponikle o derivado protegido de la misma.

La azepan-4-ona es protegida por ejemplo, como el t-
butilcarbamato por rezccidn con di-t-butildicarbonato para

Zormar el derivado Boc-protegido. El intermediario protegido

25 uego se reduce al alcchol bajo condiciones hien conocidas en
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la técnica para proporcionar el compuestc de la férmula 3 en
donde q es 2. Uno de experiencia en la técnica es capaz de
acceder a compuestos ae a fédrmula 3  siguiendo los
procedimientos descritos en la presente y/o disponibles en

5 fuentes de referencia zplicables.

El esquema de¢ reaccidn 3 representa la reaccidn de
un compuesto de foérmula (1) apropiado con un compuesto de
férmula (6) apropiado para producir compuestos de £érmula (1)
donde X = CH.

10
~ Esqguema de reaccidn 3
3b
R3a Rab R3a\ R
U U
/ \ Y J \ o
N HO ~
W W
, . R R? Ar-OPg
- R R? arkop
15 9
Q)
16)
4]
R3a\ RJb
U
/K\/O
N\
w
20 R i R? Ar—R?
M

Por consiguiznte, un compuesto dJde foérmwla (1)

apropiado en el cual E!', R?, R¥®, R®, ¢, y R° son definidos
25 para la formula (I) y Y es un grupo saliente y un compusesto
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dz férmula (6) apropiado s uno en el cual R°, X es CH y art
son como se definen en la férmula (I) o un grupo el cual
causa que R® como se de:
formacidbn Jde un éster o é&cido se hace reaccionar para
5 formar el compuesto ds férmula (I) con protecciones y/o

e Ta

cesprotecciones apropiadas u otras etapas de procesamiento
la presente. Los grapos salientes adecuados son  bien
conocidos en la técnica e incluyen haluros, particularmente
10 «c¢loro bromo, vy yodo; vy ésters de sulfonato, tales como

L

triflurcnetanosulfonilo.
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Por ejemplo, un compuesto de £ormula (1) se hace

reaccionar con un compuesto de férmula (6) en un solvente

adecuado, tal COTLD acetonitrilo, dimetilformamida,
15  dimetilsulféxido, tetrahidrofuran, piridina, metiletil cetona
7 similares. Como serd facilmente apreciado, un excesc de una

hase adecuada es usualmnente usado en la reaccidn, incluyendo
1idrure de  sodio, carbonato de o

sotasio, carbonato de sodio, carh

- , k
20 de sodio, trietilamina, diisopropiletilamina. Tales
reacciones generalmeniie se realizan a temperaturas de
aproximadamente temperatura ambiente a aproximadamente la

temperatura de reflujo del solvente elegido y tipicamente

usan desde aproximadamente 1 & 2 eguivelentes del compuesto

25 de férmula (1).
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Adicionalmente, los compuestos de f£érmula (7) se
nvierten a compuestos de férmula (I) en donde R° es un

8ster. Por consiguientsz, la desproteccidén de los compuestos

de formula (7) para producic compuestos fendlicos
5 intermediarios por reaccidén con anhidrido triflucrometan
sulfdénico proporcione triflatos intermediarics. Tales

criflaciones son tipicamente realizadas en diclorometano con

biridina como base a temperaturas desde -20°C a TA. Los

triflatos luego se puaden hacer reaccicnar con mond=ido de
10 carbono en la presercia de acetato de paladio y 1,4-

y
bis(difenilfosfino)hutana pare producir los productos

carbonilados de férmula (I) en donde R® es un éster.
Adicionalments, los penultimos compuestos de

Zormula (I) en donde ® es un éster se pueden convertinr a

15 compuestos de férmula (I) en donde R° es un &cido o compuestos
de férmula (IX) como se describid anteriormente.

En una etapa opcional, una sal Ifarma ticamente

aceptable de un compuesto de  foviula (1) se forma. La

lormacidén  de ales e bien conocida vy apreciada en la

20 i:écnica.

dzilmente entendido los compuestos de

fiérmula (6) se pueden preparar por métodos gue son bien
conocidos y establecidos en la técnica incluyendo métodos vy

procedimientos similares a aguellos descritos en la presente.

25 los compuestos de férmula (6) se prepararon por reaccliones de
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acoplamiento/formacién de enlace de carbono-carbono. Por
ejenplo, uit alcohol de ciclohexanona apropiadamente
sustitnido se puede convert al triflatoc de wvinilo bajo
ndiciones bien conocidas y posteriormente se convierte a
vinilboronate. El1 horonato luego se puede hacer reaccionar
con arilbromureos por ejemplo bajo condiciones Suzuki para
proporcionar los arilciclohexencos necesarios que se pueden

aladio catalitico scbre carkbono para

proporcionar compuestos de férmula (6). Ademds, 3& reCONOCEr
que las etapas requeridas para preparar un compuesto de

Zérmula (I) se pueden realizar en cualgquier orden incluyendo,
por ejemplo, reaccidn de un compuesto de f£érmula (8) con un
un compuesto
de férmula (8) se puede hacer reaccionar con un compuesto de
Férmula (1) COMo se descrilbid antericormente para
férmula (I) donde X = CH
(Esquema de reaccidn 4). Los conpuestos de fdodrmula (8) se

pueden preparar de una manera similar a los compuestos de
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=

Acilmente entendido la:s a

n

etapas a

e

preparar los compuestos de la invenciédn son dependientes del

[

compuesto particular gue es sintetizado, el compuesto de

partida, vy capacidad 1lébil de las porciones sustituidas.

También se contemplan varias etapas de pro cidén vy
desproteccidn como s¢  puedan regquerir o néficas para
realizar las reacciones anteriores. La seleccidn y uso de los
grupos protectores adecuvados es bien conoclda y apreciada én

la técnica (véase, por ejemplo, Protecting Groups in Organic

Ciertos compuestos de la invencidn existen como

fas sdélidas. Un compuesto de la

[_l -
3

1

1
o)
3
(@]
]_! -
On

n también pued: existir en forma cristalina miltiple

en donde una o més de las formas cristalinas son preferidas

sobre otras en cuente de tener mds propledades deseables
tales como, pox ejenplo, solukilidad mejorada,

siodisponibilidad mejorada y/o estabilidad mejorada. Todas
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ENSAYO

resultados y protocolos de ensayo

£ vivo de los

demuestran la vitilidad, in vitro, y eficacia in

invencidn actual y se

5 de ilustracidn

y no significa

Jue sea limitadeo en alguna forma
Las siguientes abreviaturas usadas en la presente
se definen como sigue "LDL" es Lipoproteina de Baja

densidad; "HDL" es Lipoproteina de Alta Densidad; “WLDL” es

Lipoproteina de Muy Baja Densidad; “LDLR-/-" es deficiente

“DMEM” es Medio

[N

le receptor de Lipoproteina de Baja Densidad;

Modificado con Dulbecco; “GAPDH” es gliceraldehido-3-

fosfato dehidrogenasa; “NaCMC” es carboximetilcelulosa de
sodio; “SLS” es lauril sulfato de sodio; “FPLC” es
cromatografia liguida ce proteina de grasa; “PBS” es solucidn

salina amortiguada con

Lipoproteina de Muy Eaja Densidad; Y“HDL-C” es Colesterol-

“CMV” es citomegalovirus.
tengeratura ambiente.
Cotransfecaidén de Luciferasa de

Ensayc de Feportero d=

Elemento de Respuesta a FXR/FXR Humano

s

compuestcs de la pr

sente invencidn se probaron

([)
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281 (52), 239831-39838, excepto gue se utilizd 10 pg de ADN
total por millones de células. Unco de experiencia en la
técnica es capaz de realizar este ensayvo sin experimentacidn
indebida.

ados de la

(@]

Se encontrd cue los compuestos ejemplifi
invencidén son potenies usando este ensayo exhibiendo ECses en

le aproxinadamente 75 a aproximadamente 2590 nM.
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Por ejemplo, compuesto del ejemplo 7 nostrd un ECsq de 220

nM.

Ensayo de Reclutamiento de Cofactor FXR-SRC-1
Los compuesios son evaluados por un  ensayo de
Reclutamiento de Cofactor FXR-SRC-1 usando la tecnologia de

Tamiz Alfa (Ensayoe Homogéneo de Proximidad Luminiscente
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Anplificada) de

(Perkin Elmer Corporation, Norwall, cT, USA) a varias
concentraciones. Mezclar dominico de enlace de ligando FXR
humano marcado con 6--HIS purificade (amincidcidos 242-472),
deminio de interaccidn de receptor nuclear SRC-1  humano

marcado con  GST  purificadoe  (aminoédcidos 220-394), perlas

donadoras de Quelato de Niguel (Perkin Elmer Corporation) vy

perlas aceptoras de anticuerpo Anti-GST (Perkin EBElmer
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Corporaticon) conjuntamete y alicuo
placas de 384 cavidades. Agregar los compuestos en 3 pL por
vidad para un veolumen de ensayo total de 15 pL e incubar a

temperatura ambiente &1 la oscuridad por 4 horas. Después de

la incubacién, los conpuestos gue enlazan FXR e inducen la
interaccidén entre el FXR y SRC-1 (disponible de Invitrogen

Corporation Carlsbad, CZA, USA) podrian poner los dos tipos

de perlas en proximidad generando luminiscencia que es

cuantificada. Calcular valcores de ECso. Se encontrdé que los
compuestos ejemplificados de la invencidn son efectivos en el
ENsSayo de interaccidn de SRC-1 F'XR con ECs0S de
aprovimadamente 38-%2C0 nM. Por ejemplo, el compuesto del

ejenplo 7 exhibid un ECsy de aproximadamente 225 nM.

Modulacidn de lipido de¢ suero LDLR-/-

Aclimatar an:males por dos semanas previo al inicio
del d Mantenel los ratones en un ciclo de luz-

oscuridad de 12:12 horas a 21°C. Proveer agua desionizada a
voluntad y mantensr pcr dos semanas en 'dieta Western' Dieta
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grupos una vez al dia por alimentacién forzada oral con

varias dosis del compuesto de prueba disuelto en 5% EtOH/5%
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polietilenglicol 660 12-hidroxiestearato (Selutol® HS 15

(disponible de Univar, UK, y BASF AG, Alemania) en NaCMC

(1%), SLS (0.5%), antiespuma (0.05%), polivinilpirrolidona

93}

(0.085%) por siete dias. Colectar la sangre por puncidn

fixia en una cadmara de CO,. Medir los

criglicéridos, glucosa y colesterol total en suerc usando
reactivos e instrumentacidn de quimice clinica estandar.

Someter a ensayo las muestras de suero agrupadas para
andlisis FPLC para valores de fraccién de colesterol

lipoproteina (VLDL, LDL, y HDL) por separacidn en una columna

(
v

colesterol. Separar las fracciones Jde lipoproteina por FPLC, y
uantificar el colesterol con un sistema de deteccidn en

linea. Aplicar, 35 pl de muestras de plaswma/50 pL de muestra
agrupada a una columnna de exclusidn por tamafio Superose 6 HR
10/30 (Amersham Pharmacia Biotech, Piscataway, NJ, USA) vy
zluir con PBS, pH 7.4 'diluido 1:10), que contiene EDTA 5 nM,
3 0.5 mL/min. El reactivo de colesterol (disponible de Roche
Diagnostics, Indianapolis, IN, USA) a 0.16 mL/min es mezclado

~on el efluente de columna a través de una conexién T; la

tricotada de 15 m x 0.5 mm (Auvra Industries, New York, NY,

JSA) sumergido en un bafio de agua a 37°C. EL producto
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coloreado producide =n  la pres

nmonitored en la corriente de flujo a 505 wnm, y el voltaje
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coleccidén y andlisis. il cambio de voltaje correspondiente al
cambio de concentracién de colesterol se graficd contra el
tiempo, y el area bajo la curva correspondiente a la elucidn

de VLDL-C y HDL-C se calculd vsando scftware Turbo chrome®

versidn 4.12F12 (Perk:nElmer Corporation) En este ensayo,
los compuestos de la invencidn prohados reducen el colesterol
total por hasta aproxinadamente 87% y triglicéridos por hasta

aproximadamente 86% cuando se dosifican a 10 mg/kg. Mas

especificamence, el compuesto del ejenplo 9 disminuye el

colesterol total por aproximadamente 76% y triglicéridos por
aproximadamente 75% cuzndo se dosifica a 10 mg/kg.
La dosis especifica de un compuesto administrado de

0
@
X
23N

acuerdo con esta invencidn, desde luego, determinada por

las circunstancias particulares que rodean el caso
incluyendo, por ejemplo, el compuesto administrado, la ruta
de administracidn, el estado vida del paciente, y la

condicidén patoldgica gue es tratada.

Los compuesios de la presente invencidn  son

preferiblemente formulados como composiciones farmacéuticas
administradas por una variedad de rutas. Mas preferiblemente,
tales composiciones son  para administracidn oral. Las
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et al., eds., 20" ed. Lippincott, Williams and Wilkins
Publishers, 2003).

La presente iavencidn adicionalmente se illustra por

l0os ejemplos y preparaciones descritas en la presente. Lstos

5 ejemplos v preparaciones son ilustrativas solamente y no se

~ la invencién en alguna forma. Los

=]
l_‘.
m

proponen  para limit
-érminos usados en log ejemplos y preparaciones tienen sus
significados normales a menos gue se designe de otra forma.
Toda la cromatografia se realiza usando gel de silice, a
¢« . 10 menos que se indique de otra forma.

Las siguientes abreviaturas usadas en la presente

se definen de acuerde con Aldrichimica Acta, Vol 17, No. 1,

1984. Otras abreviaturas se definen como sigue. “MeOH” es
netanol; “ECOH” es etanol; “EtOAc” es acetato de etilo; “hex”
15 es hexano; “DCM” es diclorometano; “DMEA” es
dimetiletilamina; "MTBE” es metil terciario-butiléter,

“Pd, (dba)s:” es tris(dibzncilidenacetona)dipaladio(0); “X-Fhos”

es 2-diciclohexilfosfino-2',4',6 ' -triisopropilbifenilo;
. “BINAP” es 2,2'-bis(cifenilfosfino)-1,1"binaiftilo; “5-Phos”
20 es 2-diciclohexilfosfinc-2',6'  -dinmetioxibifenilo; “NES” es
N-hromosuccinimida; "THE” es tetrahidrofurano; “OACZ” es

acetato.

Todeos los coanpuestos son nombrados usando ChemDraw

Ultra 7.0 y 10.0 disponible de CambridgeSoft Corpovation,

25 Cambridge, MA.
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ntermediario 1
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3-(2,6-Dicloro-fenil) -5-isopropil-isoxazol-4-il]-metanol
' L

El compuestc del titulo se prepard esencialmente
como se describe en J. Mad. Chem. 2000, 43 (16), 2971-2974.

Preparacidén de Intermediario 2

2,6-Dicloro-benzaldehido oxima

Se adicionaro>n 2,6-dicloro-benzaldehido (7.0 g, 40
mnol) v clorhidrato de hidroxilamina (2.16 g, 44 mmol) a 10

mL de agua y 30 mL de metancl. Hidrdxido de sodic (4.0 g, 100
mnol) se disolviéd en € mL de agua lentamente. La solucidn de
hidréxido de sodic se adiciond a la sclucidn de kenzaldehido.
La reaccidén se agitd curante la noche. La mezcla de reaccidn

se dividid entre aceteto de etilo y agua. La caps oxrgdnica

sodio sdlido.
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La capa organica se f(iltrd y el solvente se removid bajo

nclalmente

13}
(7]

El siguiente compuesto se prepard &

como se describe @n  la preparacidn e 2,6-dicloro-

=

del ~waterial de partida

i
1~-
[}

lo oxima i par

i
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Preparacidn de Intermediario 2A: 2-Trifluorometoxi-

Preparacidén de Intermediario 3

5
OH
Cl~ 2N
Cl Cl
Se disolviéd ,6-dicloro-benzaldehido oxima (7.6 g,
10 40 mmol) en 56 mL de DMF v se adiciond N-clorosuccinimida
5.9 g, 44.0 wmmol) seguido por una cantidad catalitica de gas
de HCl. La mezcla de reaccidn se agitdéd durante la noche. La
nezcla de reaccidn se dividid entre éter y agua. Las capas
se separaron y la capa de éter se lavd con salmuera y se secd
15 sobre sulfato de sodio. Le capa de éter se filtrd y el
solvente se removid bzjo presidn reducida para producir el
producto crudo. El  producto crudo se  purificd via
cromatografia usando un gradiente de 10 % acetato de etilo en
} hexanos a 15% acetato de etilo en hexanos para producir el
4
- 20 compuesto del titulo. lH-RMN (400MHz, CDC13) & 8.76

amplio,1H), 7.38-7.26 (m,3H).

‘
\

El siguiente compuesto se prepard esenclalmente

Como se describe en 1la preparacidn de 2,5

diclorobenzaldehido-cloro-oxima a partir del material de

25 partida apropiado.
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dSreparacidn de Intermediavio 3A 2-Trifluorometosi-

bernzaldehido clorc-oxira, 'M-RMN (400 MHz, CDCly): & 8.09 (s,

J=Azido-1,3-dicloro-benzeno
10 A una solucidén a 0°C de 2,6-diclorosanilina (2.00 qg)

en acetacoe de etilo (40 mlL) se adiciond édcido clorhidrico
concentrado (12 mnl). La reaccidén se agitd por 10 minutos. A

asta solucidn se adiciond una solucidn de nitrito de sodio

'2.55 g) en agua (7.5 mwmL) durante 3 minutos. En la
15 terminacién de la adic:én, la reaccidén se agitd por unos 30

ninutos adicicnales. Una solucidn de azida de sodio (2.41 qg)
en agua (8 wmL) se adiciond durante 5 minutos. Después de 30
ninutos, amoritiguador pH 7 (50 mL) se adiciond y la reaccidn

Y

ce transfirid a un enbudo de separacidn, Las capas se
20 cepararon y la capa acnosa se extrajo con acetato de etilo.

las capas orgédnicas se combinaron y lavaron con salmuera, se

iltraron, y <concentraron

)

Fajo presidn

(2.11 g). M RMN (400 MHz, CDCl3) & 7.3-7.27 (d, 2H), 7.07-

reducida para producir el compuesto del titulo
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esencialmente

cifluorometoxi-

1~
(o8
O
[ J
Iw‘

A una solucidén de 3-metilbut-1-ina (6.32 g),
znfriada en un kLadfio de hielo seco/acetona, en
cetrahidrofuranc (200 wlL) se adiciond sclucidén de -butil
litio 1.6 M (63.8 11L) Después de 1 h, se adiciond
sloroformiato de etilo (9.33 mL) y la mezcla de resccidn se
agitd por unas 1.5 h adicionales La mezcla de reaccidn se

de <cloruro de amonio saturado. La reaccidén se extrajo dos
reces con  acetato de  etilo. Las capas organicas se
combinaron, lavaron con salmuera, se secaron sabre sulfato de
sodio, filtrarcn, y concentraron hajo presidn reducida para
producir el compuesto del titulo (11.5 g). M RMN (400 MHz,
CDCl3) & 3.7% (s, 3H), 2.8-2.65 (m, 1H), 1.25-1.23 (d, ©6H).

El siguiente compuesto se prepard esencialmente
como  se  describe de acuerdo con la prepavacidn de éster

l—

usando el material de

partida

apropiado.
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Preparacidén de Intermediario 6

ister metilico del acido 4-metil-2-oxo-pentanocico

A una solucidén de 4acido 4-metil-2-oxo-pentanoico

(2.4 ¢, 26 mmol) en metanol (12 wmL) y 2,2-dimetoxipropano (408

4 g, 26
al) se adiciond clorot:simetilsilano (0.38 k). La mezcla de
reaccidén se agitd a temperaturs ambiente durante la noche.

La mezcla de reaccidn se concentid bajo presidn reducida para

ite (3.8 g,

{D

oroducir el compuesto del titulo come un ac
cuant.). 'H RMN (400MHz, CDCl3): & 3.86 (s, 3H), 2.72 (d,

2H), 2.16 (m, 1H), 0.9€ (d, ©6H).

Preparacidn de Intermed io 7
Ester etilico del 4cidoe 2-ciclopropilmetil-[1,3]ditian-2-
carboxilico
A un matraz 3eco flameado se adiciond tolueno seco
(80 mL) e hidruro de sodio (60%, 33.5 mmol, 1.34 g). La

se enfrid en un bafio de hielo y una solucidn de etil
1,3 ditian carboxilato (52 mmol, 10 g) y  bromometil
clopropano (62.4 muol, 5.42  g) en  DMI (24 mL) se
adicionaron por goteo durante 10 minutos. El bafic de hielo
4 por 18 h. Se adiciond agua

La capa organica se
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lavd con salmuera, se secd (NaxSQu), vy se concentrd a un

¢ e AR £ b bt AN
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aceite amarilloc (12 g, 92 %). CL-EM/EM: 247.0 (M+1).

5 A una suspenszién a 0°C de NBS (439 mmol, 79 g) en

una mezcla de aceton.trilo (400 wL) y agua (100 mL) se

AN
|

adiciond una solucidén de éster etilico del adcido

ciclopropilmetil-[1,3]citian-2-carkboxilico (73.2 mmol,

.05

ju
o)

acetonitrilo (50 mL) durante 15 minutos. La reaccidn

- 10 se calentd y se agitd a temperatura ambiente. Después de 45

[}
0]

minutos, se adicionareon 500 wlL de 1:1 hexano/DCM. Las capa

se separaron. La capa organica se lavd con NaS03 saturado (2

~
”
<
N
(NS

mlL), se secéd con NaySQ,, filtrd,

4

y concentrd bajo presidén reducida a un residuo. El residuo

On

r El filtrado se concentrd para

cr

il

15 se diluyd en CCly; y se

CL-EM/EM: 157.0
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producir el compuesto del

(M+1) .

lico del 4cido 3-ciclopropil-4-dimetilamino-2-oxo-

[N

20 Ester et

L

but-3-enoico

Una mezcla de éster etilico del acido 3-
ciclopropil-2-oxo-propidnico (6.4 mmol, 1.0 g) y

dimetilformamida dime:ilacetal (12.8 mmol, 2.0 mL) se

25 combinaron y se agitd a temperatura ambiente por 186 horas.
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La reaccidén se concentréd hajo presidn reducida parve producir

el compuesto del titule (1.38 g, 100%). LC-EM: 212.0 (M+1).

Preparacidn de Intermediario 10

5 Ester metilico del é&cido S-ciclopropil-3-(2,6-dicloro-fenil)-

2-oxo-propidnico (0.55 ¢, 3.9 mwmol) con trietilamina (0.393
g, 3.9 mmol) vy se agitd por cinco minutes. Se adiciond 2,5-

g 10 diclorobenzaldehido-cloro-oxima (0.88 g, 2.9 mmol) y 1la

reaccidén se agitd durante la noche. E1 solvente se removid
bajo presgidén  reducica vy se purificd via cromatografia

to de etilo en

X

Qs

instanténea usando un gradiente de 1% acet
hexanos a 10% acetato de etilo en hexanos para producir el
15 compuesto del titule (2.80 g, 66 %). *H-RMN (400MHz, CDCl3) 3

7.37(d3, 2H), 7.31 (t, 1H), 3.66 (s, 3H), 2.88 (m, 1H), 1.38

El siguiente compuesto se prepard esencialmente

-~ como se describe en la preparacidédn de éster metilico del
'

20 Acido S5-ciclopropil-3-(2,6-dicloro-fenil)~-isoxazol-4-
carboxilico a partir dz=l material de partida apropiado.
Preparacidén de Intermediario 10A: Ester meiilico del 4cido 5-
ciclopropil-3-(2-triflaicrometoxi—-fenil)-isoxazol-4-

25 carboxilico, ES/EM m/z: 2328.0 (M+1)




—
(]

15
TN
\\{
20
25

By

39

Preparacién de Intermediario 11

Ester etilico del Acids 3-(2,6-dicloro-fenil)-5S5-isopropil-3H-

[,2,3)triazol-4-carbozrilico

Una solucidén de 2-azido-1,3-dicloro-benceno (1.0 g)

presién reducida y el residuo se purificé por cromatografia

PMN (400 MH=z, CDCls) & 7.48 (d, 2H), 7.42 (t, 1H), 4.22 (q,

El siguiente compuesto se prepard esencialmente

3-(2,6=-dicloro-fenil)-t-isopropil-3H-[1,2,3]triazol-4-

ida apropiado.

Preparacidén de Intermediario 11A: Ester metilico del 3cido

Ester etilico del Acido 3-(2,6-dicloro-fenil) -5~
trifluoromecil-3H-[1,2,3)ctriazol-4-carkhoxilico

Una mezcla de 2-azido-1,3-dicloro-benceno (25.0 g,

132.9 mmol) vy éster etilico del &cido 4,4,4-tvifluoro-but-2-

JESLEE R B )
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inoico (26.5 g, 159.6 mmol) en tolueno (30 nmL) se calentd a
5 minutos.

La reaccidén se removid del calor hasta que la exoterma

descendid. Dos regioisdmeros se observaron en un intervalo de
1:1 a 3:1 a favor cel producto deseado. La mezcla de

reaccién se concentré bhajo presién reducida a 51 g de
material crudo y se oHurificd via cromatografisa de columna
usando un gradiente de 35-60% DCM en hexancs para producir el

(8 ¢, 59%). ES/EM m/z 353.0 (M+1).

éster metilico del é&cido 2-(2,6-dicloro-fenil)-4-iscpropil-

A una solucidn de éster metlilico del acido 4-metil-
2-oxo-pentancico (3.8 ¢g, 26 wmuol) en N,N-dimetilformamida

dimetil acetal (7 mL, 52 mmol) se adiciond monohidrato de

dcido p-toluensulfdnicd (30 mg). La mezcla se agitd a 80 °C
durante la noche. La wmezcla de reaccidn se concentrd bajo

presidén reducida para producir éster etilico del acido 3-

isopropil-4-dimetilaming-2 o-but-3-encico como un  aceite
naranja. A una solicidén de éster etilico del 4cid 3-

isopropil-4-dinetilaminc-2-oxo-but-3-encico y clorhidrato de
2,6~diclorofenilhidrazina (2.8 g, 13 mmol) en EtOH (40 mL) se

adicion® HCL concentrade (0.5 wmlL). La mezcla se agitd a

temperatura ambiente por 2 h seguide por reflujo durante la
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noche. La mezcla de reaccidn se concentrd y el residuo se
dividié entre EtOAc 7 HCL 1IN. La fase orxgdnica se secd
(NayS0;) y se concentrd a un residuco, El residuo se purificd
por cromatografia de colurna (0-15% EtOAc en hexanos) para

[\
oe

producir el compuesto el titulo come un aceite (2.2 g, 5
¥ RMN (CDCl3): & 7.76 (s, 1H), 7.43 (d, 2H), 7.34 (dd, 1H),

3.75 (s, 3H), 3.48 (m, 1H), 1.32 (d, ©6H).

Preparacidn de Intermediario 14
Ester etilico del écido 4d-ciclopropil-2-(2,6-dicloro-fenil)-

!
02
Q)
O,
¢
|._J
O
ja
(&}
(U8}
]

A una solucidén de éster etilic

LA RSP

ciclopropil-4-dimetilainino-2-oxo-but-3-encico (6.5 mmol, 1.4

g) en etanol (25 ml) se adiciond rhidratec de 2,6-

n
diclorofenil hidrazina (7.2 mmol, 1.5 g) seguidoc por HCL
concentrado (100 nplL) La reaccién se agitd por 4 h a
temperatura ambiente seguido por calentamiento a 85°C por 18
a. La mezcla de reaccidn se adsorbid scbre gel de silice y
se¢ purificéd usando un gradiente de 0-20% EtOAc/Hexanos para

roducir el mpuesto del titulo (0.8 g, 34%) -EM/EM m/e

325.0 (M+1).
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Se disolvid éster metilico del Acido S-ciclopropil-
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enil)-isoxazol-d-carhoxzilico (0.9 g, 2.6

=n

3-(2,6-dicloro-
rinol) en 8 mlL de THF y se enfrid en un bafio de hielo. A la
solucién se adiciond solucidén DIBAL 1M en tolueno (5.66 mlL)
y la reaccién se agitd una hora. Se adiciond solucién DIBAL

1M adicional en toluend (5.66 ml) y la reaccidn se agitd por

vina hora adicional. En le terminacién, la veaccidn se apagd

con metancl y se acidificd con solucién acuosa de HCL (1M).
La mezcla de reaccidn se extrajo con acetato de etilo y se
lavd con salmuera. La capa orgénica se secd sobre sulfato de
sodio, se iltréd, y concentrd bajo presidén reducida para

producir el compuesto del titulo (0.686 g, 93 %). EM m/z:

284.0 (M * +1).

Los siguientes cCompuestos Se prepararon
esencialmente como se describe en la preparacidén de (5-
ciclopropil-3-(2,6-dicloro-fenil)-isoxazol-4-il)-metanol a

Preparacidn de Intermediario 15A: (5-Ciclopropil-3-(2~-

trifluorcnetoxi-fenil)-igoxazol-4il)-metanol, My RMN  (400M Hz,

CDCl;) & 7.56-7.49 (2H), 7.38%8 (t,2H), 4.60 (s,2H), 2.15

{(m,1H), 1.23 (m,2H), 1.14 (m,2H);

Preparacidn de Intermadiaric 158 (5-isopropil-3-(2-
triflucrometoxi-fenil)-isoxazol-41i1) -metanol, *H RMN (400M Hz,

ZDCly) d  7.56-7.49 (2H), 7.38 (t,2H), 4.60 (s,2H), 2.15
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Preparacién de Interm:diario 15C: [3-(2,6-Dicloro-fenil)-5-

isopropil=-3H-[1,2,3]trjazol-4-il]-nstancl, ES/EM wn/z 284

(M+0), 286 (M+2); pf: 154 - 155 °C;

Preparacién de TIntermediario 15D: [5-Ciclopropil-3-(2,6-
dicloro-fenil)-3H-{1,2,3]triazol-4-1il1]-metanocl, CS/EM m/z:

Preparacién de Interm=adiario 15E [3-(2,6-Dicloro-fenil)-5-
trifluorometil-3H-[1,2,3ltriazol-4-illmetancl, BS/EM m/z

312.0 (M+1);

Preparacidén de Intermadiario 15F: [2-(2,6-Dicloro-fenil)-4-

T
3]
N
i
}

|

51-3-11]-metanol, *H RMN (400MHz, CDCl;): &

isopropil-2H-pira

7.67 (s, 1H), 7.44 (d, 2H), 7.34 (dd, 1H), 4.45 (s, 2H), 3.00

(m, 1H), 1.32 (d, 6H).

Preparacidén de Intermediario 16
[4-Ciclopropil-2-(2,6=-dicloro-fenil)-2H-pirazol-3-il]-metanol

A una mezcla a 0°C de polvo de LAH en THE (20 mL) se

adiciond una solucién de éster etilico del acido 4-
ciclopropil-2-(2,6-dic. .oro-fenil)-2H-pirazol-2-carboxilico

(2.4 mmol, 0.8 g) en THAF (10 mL). La reaccidn se agitd por 2

h a 0°C. La

=
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una secuencia de agua (0.26
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mi), NaOH 5N (0.26 mnL) vy agua (0.78 mL). La mezcla de
reaccidén se agitd por 1 h a 0°C. La mezcla de reaccidn se
filtrd y el filtrado se adsorbid sobre gel de silice y se

purificd usando un gradiente de 30-50

o\

CtOAc/Hexanos para
producir el compuesto del tituvlo (0.36 g, 53%). CL-EM/EM m/e

283.0 (M+1).

Preparacidn de Intermediario 17

4-Bromometil-3-(2,6-dicloro-fenil)-S-isopropil-isoxzazol

A una solucidén de [3-(2,6-dicloro-fenil)-5-
leopropil-isoxazol-4-il]-metanol (1.14 g, 4 mmol) en THE (20
a)

mlL) se adiciond PBrs; (0.76 mL, © mmol). La mezcla de reaccidn

se agitéd a reflujo por 30 minutos. La mezcla Jde reaccidn se

presidén reducida para oroducir el compuesto del titulo como

un aceite.

ciclorometano (4 ml) se adiciond tribromure fosforoso (0.261
¢, 0.963 mmol). El bhaiio de hielo se removid después de 20

ninutos y la reaccidn se dejd agitar por unos veinte minutos
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adicionales a temperatura ambiente. La reaccidn se apagd con
amortiguader pH 7 y se extrajo con diclorometanc varias
veces. Las capas orgéanicas se combinaron, se lavaron con
salmuera, y se secarorn sobre sulfato de sodio. La reaccidn
se filtrd v se concentrd bajo presidn reducida para producir
el compuesto del titvloe (0.124 g, G2%). M-RMN (400 MHz

CDhCls) & 7.45-

~J
(O3]
(93]
=
:
.
oy
[ELN
N
(@)
19)]
¢
N
oy

1), 2.09 (m, 1H), 1.27

(m, 2H), 1.16 (m, 2H)

A una solucidn de (5-ciclopropil-3-(2-
crifluormnecoxi-fenil)-isoxazol-4-il) -metancl (2.19 g, 7.32
macl) en cloruroe de metilene anhidro (50 wmL) a 0°C se

adicionéd PBrz (0.83 mL, 8.7 mnol) v la mezcla se agitd por 3

horas. La mezcla luego se vertié en 100 mL de agua con hielo

y se extrajo con DCM (2x). Las capas de DCM combinadas se
lavaron con salmuera, se secaron (MgSQy) y se concentraron
oajo presidén reducida para proporcionar el residuc crudo. EL

residuo se purificd via cromatografia instanténea (120 g
to de etilo
a5l heptano para proporcionar el oo " lel ©itul 2.1 ¢

2N heprand para pPropomIidonar el Ccompuesco del Tiitulo (2.1 g,

79%) como un aceite.
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5-Bromeometil-1-(2, 6-diclorofenil) -4-isopropil-1H-pirazol
A una s>lucidn de (1-(2,6~diclorofenil)-4-
isopropil-1lH-pirazol-5-il)metancl (4.0 g, 0.014 mcl) en CHaCl»

osforoso (5.69 g, 0.021 mol)
a 0°c. Agitar la mezcla por 3 h a temperatura ambiente.

Diluir con agua y exiraer con acetato de etilo. Concentrar

bajo presién reducida, para producir el producto crudo, el
cual se purificd por cromatografia de columna scobre gel de

silice eluyendo con 7:3 hexano/acetato de etilo para producirn
0.50 g (10 %) del conpuesto del titulo. ES/EM m/e (*Br)

348.93 [M+H]".

Preparacidn de Intermediario 20

A una solucidn de [S-isopropil-3-(2-
trifluorometoxi-fenil)-isoxazol-4-11]-nmetanol (3.0 g, 10.0

anol) en cloruro de netileno (20 mL) se adiciond trifenil

fosfina (4.0 g, 15.6 mnol) seguide por N-bromosuccinimida
(2.8 g, 15.6 rmmol). La reaccidn se agitd por 2 horas a
temperatura ambiente. La reaccidn se concentrd bajo presidn
reducida vy el residuo se purificd via cromatografia

v la preparacién de 4-
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bromometil-5-isopropil--3-(2-trifluorometoxi-fenil)-isoxazol
usando el material de partida apropiado.
Preparacid de Tnicermediario 20A: 5-Bromometil-1-(2, 6-

dicloro-fenil)-4-isopropil-1H-[1,2,3]triazol;

Preparacidén de Intermediaric 20B: 5-Bromometil-4-ciclopropil-

1-(2,6-dicloro-fenil)-_H-[1,2,3]triazol;
Preparacidn de Intermediario 20C: 5-Bromometil-1-(2, 6-

dicloro-fenil)-4-trifluoromecil-1H-[1,2,3]criazol, ES/EM m/z

373.0 (M+1);

Preparacidén de Intermediario 20D: S-Bromometil-1-(2,6—
dicloro-fenil)-4-isopropil-1H-pirazol;
Preparacidén de Intermediarico 20E: S-Bromometil-4-ciclopropil-

Preparacidn de Intermediarioc 20F
5-Bromometil-1-(2,6~-diclorofenil)-4-iscopropil-1H1-
[1,2,3]triazol

A una sclucidn de (1-(2,6-diclorcfenil)-4-
isopropil-1H-1,2,3-triazol-5-il)metanol (3.0 g 0.0104C mol)
y CBr, en CHpCl, (15 ml) se adiciond una solucidén de

trifenilfosfina (3.50 ¢, 0.01334 mol) en CH,Cl, (10 ml) a 0°C.
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R

crudo.

lic

(S

S

®

Agitar la solucidén por 4 h a temperatura ambiente vy
concentrar in vacuo para producir el producto
Purificar por cromatografia de columna sobre gel de

eluyendo con 7:3 hexano/acetato de etilo para produci:

npuesto del titulo. ES/EM m/e ("°Br/%'Br)

‘@
N
ove
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Preparaczién de Intermediario 21

Ester metilico del acido 2-bromo-4-fluoro-benzolco

mnol) en metanol (500 aL) a 0°C se adiciond acido 4-flu

bromo benzoico (5.18 ¢,

- 3.0 g

348/350

23.6 mmol) . La mezcla se calentd a

reflujo por 19 h. La mezcla se concentrd y se purificd via

wn
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cromatografia insi

gradiente de 0 a B80% acetal

usando un
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proporcionar el compuesto del titulo (2.06 g, 37%) como un
aceite. EM m/z 233.0 ![M+1)

Los siguientes Compuestos se prepararon
esencilalmente como se describe en la preparacidén de éster
metilico del Acido 2-bromo-4-£flucrao-bhenzolco nsando el
material de partida ap:opiado
Preparacidén de Intermediario 21A: Ester metilico del acido 4-
fluoro-naftalen-l-carboxilico, 'y RMN (400 MHz, CDCls) & 9.00
(4, 1H), 8.17 (m, 2H), 7.60 (m, 2H), 7.12 (m, 1 H), 3.98 (s,
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Preparacién de Intermediario 21B: Ester metilico del &cido 4-

(400 MHz, CDCls) & 7.92 (m,

Ester wetilico A1-hic

fcido 2-bromo-4-(4-hidroxi-piperidin-1-

il) -benzoico

Una mezcla de éster metcilico del

fluorca-benzolico 2.06 g 8.84 rmmol 4-hidroxi piperidina
' 7 It

D

carbonato de potasio

mmol) en acetonitrile 25 mlL) se calentd a 90°C por 17 h. La

nezcla se concentrd v se dividid entre acetato de etilo vy
agua. Las capas de solvente se separaron y la capa acuosa se

(3x). Las capas dJde acetato de

etileo combinadas se secaron (MgSQu), filtraron, y concentraron

bajo presién reducida. El residuo se purificd sobre silice
(120 g) usando un graciente de 0% a 90% acetato de etilo en
heptano para proporcicnar el compuesto del titulo (2.10 g,
76%) CL-EM/EM m/z 314.0 (M+1).

Los siguientes conpuestos se prepararon
esencialmente  como se describe en la preparacidn
de éster metilico del Acidao 2-bromo-4- (4-hidroxi-
piperidin-1-il)-benzoico usando el waterial de partida

apropiado.
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Preparacidn de Internediario 22C: RAcido A-(4-hidroxi-
piperidin-1-il)-naftalen-l-carboxilico, CL-EM/EM m/z 286.0

Preparacidn de Intermediario 22D: Ester metilico del éacido 4-
(d-hidroxi-piperidin-1-il)-2-metil-benzoico, CL-EM/LEM m/z

Preparacidén de Intermediaric 23

éster metilico del adcido 5-(4d-hidroxi-piperidin-1-il) -
bifenil-2-carboxilico
Una mezcla de éster metilico del Acido 2-bromo-4-

(d-hidroxi-piperidin-1-il)-benzoico (1.2 g, 3.82 mmol), acido

fenilbordnico (800 mg; 6.56 mmol), mono-hidratce trikbdsico de
fosfato de potasio (1.3 g, 10.7 ol ), %

tetragquis(trifenilifosfina)paladio (500 wng, 0.433 wmmol) eén

2-dimetoxietanoc (25 mL) y agua (1 mL) se calentd a 90°C
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bajo una atmdésfera des nitrdgeno por 24 h. La mezcla se
concentré y se dividid entre acetato de etilo y agua. Las

capas de solvente se separaron y la capa acuosa se extrajo

]
1

con acetato de etilo (3x). Las capas de acetato de etilo

combinadas se secaron (MgSO4), se filtraron, y se concentraron

Q.
QO

bhajo presidn reduci El residuo se purificé sobre silice

(120 qg) eluyendo con utn gradiente de 0% a 100% de acetato de

.g, 92%) como un residuo pegajosc. CL-EM/EM m/z 312.0 (M+1)

Preparacidén de Intermediario 24

Ester metilico del doildo 4-(4d-hidroxi-piperidin-1l-il)-3-

mnol), acetato de paladio (0.247 g, 1.10 mmol), carbonato de

—

cesio (21.5 g, 65.3 mwol) en 1,4-dicoxano (100 mL) se calentd

en un recipiente de presidn de 350 mL por 18 h a 80°C bajo

nitrégens v luego a 120°C por 4 h., La mezcla se filtrd y se
concentrd bajo presidén reducida. El residuo se purificéd sobre

silice (120 g) usando un gradiente de 0 a 90% de acetato de
etilo en heptano para proporcionar <1 compuestoe del titulo

(2.4 g, 44%). CL-EM/EM m/z 250.2 (M+1)
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metilico del adcido

Ester

metil-1H-indol-3-carboikilico

que se puede volver a cerrar se cargd con

éster metilico de’. acido G-bromo-1-metil-1H-indol-3-
carboxilico (850 my, 1.00 equiv, 3.17 mmol), 4-
hidroxipiperidina (491 mg, 1.5 equiv, 4.76 mmol), yoduro de
cobre(I) (60.379 mg, 0.1 equiv, 0.32 mmoles), prolina (72 mg,
0.2 equiv, 0.64 mwmol) vy carbonato de potasic (805 mg, =2
equiv, 6.34 mmol) vy se purgd con nitrdgeno Se adiciond
sulfdoxido de dimetilo anhidro (2 mlL) El tubo se cerrd y la
mezcla se agitd a 110°7C por 22 h La mezcla se dejd alcanzar
temperatura ambiente y se adiciond NHCl saturado acuvosa. La
nmezcla se extrajo con EBTOAc  (2%) Las capas organicas se
combinaron, se lavaron con ajua, Sse secaron sobre sulfato de
sodio anhidro, se filtraron y se concentraron bajo presidn
reducida El residuo se purificd via cromatografia (40 g
silice) eluvendo con un gradiente de 20% a 100% de acetato de
etilo/hexano para proporcionar el compuesto del titulo (540
mg, 59%) como un sélidoe blanco. ES/EM m/z 289.0 (M+1)
La siguiente lista de compuestos se  prepar

de éster

metilico del 4dcido 6-(4-hidroxi-piperidin-1-11)-1-metil-1H-
indol-3-carboxilico usando el material de partida apropiado.
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Preparacién de Interwmediario 25A: Dster etilico del acido 6-
(d-hidroxi-piperidin-1--il1)-benzo[k]ticfen-3-carboxilico,

ES/EM m/z 306.0 (M+1);

Preparacidn de Intermediario 25B: Ester etilicc del acido 4-

(‘1

(d-hidroxi-azepan-1-il -benzoico, ES/EM m/z 264.0 (M+1).

A una solucidn de 6-cloronicotinato de metilo (890
mny, 1.00 eguiv; 5.03 mancl) en DMF seca (30 mL) se adiciond 4-
ﬁidrﬂxijipe:idiLa (1.3 equiv; 7.55 mmol; 778.95 mg) vy
trietilamina (1.05 mL; 1.5 equiv; 7.55 mmol). EL sistema se

lavé a chorro con Np y se calentd a 80°C por 4.5 h. La

reaccién se dejd alcanzar tenperatura ambilente y se diluyd

con agua/EtQAc. La capa acuosa se extrajoe con acetato de
etilo (3x). La capa organica se lavé con salmuera, se secd
sobre MgS0QO4s, se filt y se concentraron bajo presidn
reducida. El residuc crudo se purificd via cromatografia

eluyendo con hexano/EtOAc 2:1 a 1:2 para producir un sélido

Q,l
\
[y ]
ps
[0
=
9}

naranja. El sdlido se triturd con hex

4:1 y se
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Preparacidén de Intermediario 27

Ester terc-butilico
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1,4~diovano (70 nlL) se adicionéd dJdi-t-buti

(15.8 g, 70.4 mmol). La mezcla se agitd a temperatura

ambiente y una pasta aguada de carbonato de
33.4 mmol) en 40 nL de agua se adiciondéd. La me

a 80°C por 2 h. La mezcla se concentrd vy

l\l

acetato de etilo (32). Las capas de ac

combinadas se secaron (Na,50,) y se concentraron bajo pre

sodioc (4.11 g,
zcla se calentd
se extrajo con
etato de etilo

=s316n

(')

reducida. El residuo se purificd sobre silice usando un

gradiente de acetato de etilo en hexanos (

proporcionar el compuesto del titulo (13.6 g,

25 a 50%) para

sxo—azepan-l-carboxilico (13.6 ¢, 63.0 mmol)

en metanol (10

iml) v tetrahidrofurano (30 mL) a 0°C se adiciond borohidruro
de litio (1.40 g, 63.8 mmol) La mezcla se agitd a 0°C por 60
ninutos. Se adiciond Acido clorhidrico (1.0 M, 40 mL). La

acetato de etilo (2x%) . Las capas de ac

combinadas se Ssecaron (Na23504) y 8e ¢
un residuo. Bl residuo se purificd

oncentraron hasta

A0
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usando un gradiente cle aceTvato de etilo en he:xanos
(40 a 80%) para producir el compuesto del titulo (13.6 g,

99.1%) .

Preparazién de Intermediario 29
Ester terc-butilico cdel dcido 4-[5-ciclopropil-3-(2,6-
dicloro-fenil)-isoxaczol-4-ilmetoxi)-azepan-l-carboxilico

1

ilico del é&cido 4-

O

A una solucidn de éster terc-bu

.88 g, ©€.73 mmol) en THF

|_|
I
0
Y
=
T
o)
Q
i
|_J
IJ
Q
O
—

hidroxi-azepan-

anhidro (15 mL) a 0 °C se adicioné 18-corona-6 (2.3 , 8.70

Q

mmol) y alcohol terc-kutilico, derivado de potasioc (8.8 mL,
1.0 M, 8.80 mmol). La mezcla se agitd a temperatura ambiente

cor 20 minutos siguiendo gue 4-bromometil-5-ciclopropil-3-
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g, 5.19 mmocl) en THE se

né durante 2 minicos. La mezcla se agitd por 2 h y se

reducida y se extrajo con acetato de ecilo (3x). Las ceapas
de acetate de etilo combinadas se secaron (MgSO4), se
soncentraron, y se purificaron via cromeatograila instantanea
(120 g silice) eluyendo con un gradiente de acetato de etilo

en heptano (0 a 60%) para proporcionar el compussto del
itulo (420 mg, 17%).
Los siguientes compuestos se hicieron esencialmente

como se describe en la reparacidn 29.
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Preparacidn de TInternediavico Z9A: 4-((5-ciclopropil-3-(2-
(crifluorometoxi) fenil isoxazol-4-il)metoxi)azepan-1-

3
Q
=
[a)]
0]
)]
)
]
Q

ompuesto, la mezcla de

reaccién se agitdé po:r 12 h después de agregar todos los

5 reactivos. ES/EM m/z 497.24 (M+1).

Preparacidédn de Intermediario Z29B: 4-((1l-(2,6-diclorofenil) -
4-isopropil-1H-1,2,3-tiiazol-5-il)metoxi)azepan-1-carh oxilato

de terc-butilo. Para este compussto calentar la mezcla a 40°C

10 en un micreoondas por na hora después de agregar todos los
reactivos. ES/EM m/z 4¢3.12 (M-+1).
Preparacién de Intermediaric 29C: 4-(({1-(2,6-diclorofenil) -
4-iscpropil-1H-pirazol-5S-il)metoxi)azepan-l-carboxilato de

15 terc-butilo. Para este compuesto se calienta la mezcla a 40°C

2 un microondas por una hora después de agregar todos los

ceactivos. ES/EM m/z 482.17 (M+1).

Prepa: én de Intermediario 30
20 Cloruro de 4-[3--(2,6-dicloro-fenil)-5-ectil-isoxazol-4-
ilmetoxi] -—azepan
Se adiciond =<clorureo de hidrdgenc frio 4M ac. en

25 (370 mg, 0.769 mmecl) y la mezcla se agitd a temperatura
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ambiente por 1 h. La wmezcla se  concentis
reducida para proporcionar el compuesto del titulo (350 ng,

109%). ES/EM m/z 3

o
juY
(e
5
=
~

base libre).

A una solucidn de éster terc-butilico del Acido 4-

[(5-ciclopropil-3-(2,6-dicloro~-fenil)-isoxazol-4-ilmetoxi]-

azepan-l-carboxilico (2.0 g, 0.00416 mol) en CHaCl: (20 ml) se
adicioné &cido triflucroacético (1.42 g, 0.01243 mol) a 0°cC
bajo atmbésfera de Np. Se agitd la mezcla por 3 h a temperatura
ambiente. Se concentrd la mezcla de reaccidén in vacuo para

producir el producto crudo. Se purificéd por cromatografia de

—~ o,
CcOon 5:2
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diclorometano/metanol para producir el compuesto del titwuvlo
1.4 g (88 %). ES/EM m/z 381.1(M+1).

Los siguientes compuestos se hicieron esencialmente

~)

como se describe en la preparacién de Preparacidn de
Intermediario 30a.

Preparacién de Intevweliaric 20R: 4-((Azepsn-4-iloi)metil) -
S5-ciclopropil-2-(2-(trifluorometoxi)fenil)isoxazol, LS/EM m/z

397.20 (M+1).
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30C: 4-((1-(2,6-diclorofenil) -

4-iscpropil-1H-1,2,3-triazol-5-il)metoxi)azepan, ES/EM m/z

383.14 (M+1).

Preparacidédn de Intermediario 4-((1-(2,6-Diclorofenil) -

ES/EM m/z 382.13
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4--isopropil- )metoxi)azepan,

(M+1) .

Trans-4-[4-(4-Metoxi-benciloxi)-fenil]-ciclohexanol

A una suspensidn de p- (trans-4-
hidroxiciclohexil) fenol (67.62 mmol, 13.00 g) en acetona (400
1l.) se adiciond l-bromometil-4-metoxibencenc (74.38 mmol,

10.57 ml) y carbonato de potasic (81.14 mmol, 11.33 g). La

temperatura ambiente y se filtnrd.

4

El filtrade se concentrd y vecristalizd de CHaClp, (100 mlL)
cara producir el compussito del titulo (15.1 g, 71%) como un
s6lido blanco. 'H RMN (400 MHz, CDCl;): 1.34-1.49 (m, 4H),
1.87-1.90 (m, 2H), 2.02-2.07 (m, 2H), 2.38-2.45 (m, 1H),

3.61-3.68 (m,

(d, 2H, J=8.8Hz).
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Ester 4- (terc-butil-dimetil-silaniloxi)-ciclohex=-1l-enilico

A una solucidn de 4- (terc-butil-dimetil-

5 silaniloxi)-ciclohexanona (2.63 g, 11.5 mmol ) y N~
fenilbis(trifluorometcansulfonimida) (6.26g, 17.2 mmol) en THFE

(50 mL) a -78°C se adiciond litio bis(trimetilsilil)amida

La mezcla 3e

agitd y se dejd calentar a temperatura ambiente durante 60

10 minutos. La reaccidn se apagd con salmuera

(25 mL) y se

iltraron, y se concentraron. El producto

ia instanténea eluyendo con

15 10% EtOAc/Hexanos para proporcionar el compuesto del titulo

(3.82 g, 92%). EM m/z 361.0 (M+1).

Un matraz gue contiene una solucidn de éster 4-

T
=B
{.—J

(terc~hbutil-dim -silaniloxi)-ciclohex-1-&n

(o)

Dis(pinacolato)diboro (3.02 g; 11.7 mmol) en

25 mL) se evacudé y rellend con Ny tres ve

@)
[l
n

licao d ! do
6 ramol) y
1,4-d no (50

133
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(177  wg), 1,1/ -bis(cifenilfosfing) ferroceno (606 myg), y

acetato de potasio (2.101 g) La mezcla se agitd por 18 h a
85 °C La mezcla se enfrid a temperatura amblente, se filtud

concentrd bajo presidn reducida. El residuo se purificd por
ia de gel ce silice eluyendo con un gradiente de
5-10% EtOAc/Hexanos para producir el compuesto del titulo
(2.21 g, 61.6%). 'H RMN (400 MHz, CDCls): & 6.40 (t, 1H),

5-2.27 (m,

2H) 2.14-2.02 (m, ZH),

- ’ —_

1.79-1.74 (m, 1H), 1.53-1.44 (m, 1H), 1.22 (s, 12H), 0.86 (s,

Preparacién de Intermediaric 34

Ester metilico del dcido 6-[4-(terc-Butil-dimetil-
silanil y-ciclohex-1-enil]-1l-metil-1H-indol-3-carkoxilico

Un matraz que contiene una slucidn de 2-[4-(terc-
butil-dimetil-silaniloxi)-ciclohex-1-enil]-4,4,5,5-

tetrametil-[1,3,2]dioxaborolanc (1.40 g, 4.14 mmol) y éster
metilicc del 4dcido 6-bromo-l-metil-1H-indol-3-carboxilico

(1.22 g, 4.55 mmol) en tolueno (50 mL) se evacud y rellend

=

d

(Al

[
(&)

con N, tres veces. Se adicionaron fosfa potasioc (1.79 g,

8.27 mmol), Pd(OAc), (46 mg), y Z2Z-diciclchexilfosfino-2’,6'-

dimetoxi-1,1’-hi

fenilo (S-Phos, 50 mg). La mezcla se agitd a

—3
(@)
O

)

O

[

16 h yv se enfrid a temperatura ambiente. La mezcla
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se filtrd a través de ana almohadilla de tierra diatomécea, y
el filtrado se concent:sd bajo presidn reducida. Ll residuo se
purificd por cromatografia de gel de silice eluyendo con 25%
EtQAc/Hexanos para proporcionar el compuesto del titulo (0.71

g, 43%). EM m/z 400.3 'M+1).

Preparacidn de Intermediaric 35

ter metilico del Acido 6~ (4-Hidroxi-ciclohex-1-enil)-1-
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Una solucién de éster metilico del Acido 6-[4-

-1
l

(terc-butil-dimeiil-silaniloxi)-ciclohex-1-

|_\

enil]-1l-metil-1H-

indol-3-carboxilico (0.710 g, 1.78 mmol) en THEF (10 mL) se

1.0 M en THE). La mezcla se agitd a

reducida. El residuo sz purificd por cromatografia de gel de
silice eluyendo con un gradiente de 25-80% LtOAc/Hexanos para
proporcionar el  éste:s metilico del 4cido  6-(4-hidrozi-
ciclohex-1-enil)-l-metil-1H-indol-3-carboxilico (0.320 g,

Es lico del &cido 6-(4-hidroxi-ciclohexil)=-1l-metil-1H-
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(0.251 g, 0.880 mmol) en tetrahidrofurano (10 mL) se adiciond
a una pasta aguada de 2aladioc (0.200 g, 5% en carbono) en THF

(2 mL). La mezcla se agitd bajo una atmésfera de hidrdgeno

=h

se filtrd
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a través de una almohadilla de tierra diatomdcea y se

concentrdé bhajo presidn reducida para producir el compuesto

Preparacidén de Intermediaric 37

Trans-5-ciclopropil-3-(2,6-dicloro-fenil)-4-{4-[4-(4-metoxi-

henciloxi)-fenil]-ciclchexiloximetil ] -isoxazol
4-[4-(4-Metoxi-benciloxi)-fenil]-ciclohexanol (2.24

mmol, 700.00 mg) y 13-coxona-6 (2.69 mmol, 710.70 mg) en

tetrahidrofurance (10 mi) se tracd con alcohol terc-butilico,
derivado de potasio (2.69 wmol, 2.69 wnL; 1M en THF). La
mezcla se agitd por 30 minvtos y se adiciond 4-bromometil-5-

(2.36 mmol, 1.17

se calentd a 40°C por 1.5 h. Se adiciond gel de silice y la
mezcla de reaccidn se concentrd bhajo presidn reducida. La
mezcla cruda se purificd por cromatograrfia de gel de silice

silice eluyendo con 0.5% EtOAc en DCM para produciz el

compuesto del titulo (960 mg, 74%). EM m/z 577.9 (M+1).
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El siguiente compuestoe se prepard esencialmente
como se describe en la preparacidn de trans-5- lopropil-3-

(2,6~-dicloro-fenil)-4-{4-[4-(4d-netoxi-benciloxi)-fenil] -

ciclohexiloximetil}-isoxazol usandce =1 material de partida

Preparacidn de Intermediario 37A: 5-Ciclopropil-4-{4-[4-(4-
necoxi-henciloxzi)-Ffenil]-ciclohexilorimetil} -3~ (2~
crifluorometoxi-fenil)-isoxazol, LS/EM m/z 594.0 (M+1)

Trans-4-{4-[5-Cicleoproril-3-(2,6-dicloro-fenil)-iscoxazol-4-

Trans-5-ciclopropil-3-(2, 6~dicloro-fenil)-4-{4-[4-
(d-metori-benciloxi)-fenill]-cicloheziloximetil}isoazal  (1.33
mmol, 770.00 wmg) en diclorometano (17 L) se tratd a
temperatura ambiente con netoxibenceno (13.3 mmol, 1.45 ml) vy
dcido trifluoroacético (8.5 mlL). La solucidn se agitd por 2 h

y se concentrd bajo presidén reducida. El residuo se co-

evapord con CCly (2x¢) y se triturd con hexanos. EL producto

crudo se soportd en g¢gel de silice y se purificé por
cromatografia instantdnrea (120 ¢ silice) eluyendo con  un

gradiente de 20-50% EtOAc en hexano para producir el
compuesto del titulo (Y44 wmg, 89%) como un sélido blanco. EM

m/z 458.0 (M+1).
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1

SParo

El siguiente compuesto se Pr

esencialmente como se describe en la preparacidn de trans-

4-{4-[5-ciclopropil-3- 2,6-dicloro-fenil)-isocxazol-4-
ilmetoxi]-ciclohexil}-fencl usando el material de partida

Preparacién de Intermediario 38A: 4-{4-[5-Ciclopropil-3-(2-
criflucronetoxi-fenil)-iscxazol-4-ilmetoxi]-cicloheril}-
fenol, ES/EM m/z 474 (M+1)

Preparacidédn de Intermediaric 39
Ester 4-{4-[5-ciclopropil-3-(2,6-dicloro-fenil)-isozazol-4-
ilmetoxi]-ciclohexil}-fenilico cdel dcico trans-trifluoro-

metansulfdénico

Trans—-4-{4-[5-ciclopropil-3-(2, 6-dicloro-fenil) -
ratol-4-ilmetoxi]-ciclohezil)fenol (1.16 mmol, 534.00 ng)
se disolvid en diclorometano (15 ml) v piridina (5.82 mmol,
471.02 pL). La solucidédn se enfrid en un bafic de hielo y se

adiciond anhidrido triilucrometansulfdnico (1.46 mncl, 245.43

C)

pL) . La mezcla se agitd por 1.5 h y se concentrd bajo presiodn

reducida. El residuo se diluyé con EtOAc (75 mL) y se lavd

oo

secuencialmente con NaOH 1IN (25 nlL), almuera (15 mL), 10
de Acido citrico acuosy (2 x 30 nL), y salmuera (25 mL). La
capa organica se secd (NapS0,), se filtrd, y se concentrd bajo

presidn reducida. La nezcla cruda se purificd por

|57
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cromatografia instanténea (120 g silice) eluyendo con un
gradiente de 15-40% E:QAc/hexano para producir el compuesto
del titulo (616 mg, 230%) como un aceite dincoloro. EM m/z
589.8 (M+1).

El siguiente compuesto se prepard esencilalmente

comoe Se describe en la preparacidén de éster 4-{4-[5-

ciclopropil-3-(2,6-dicloro-fenil)-isoxazol-4-ilnetoxi]
ciclohexil}-fenilico del &cido trans-trifluoro-metansulfdnico

usando el material de partida apropiado.

Preparacién de Intermediario 39A: Ester 4-{4-[S5-ciclopropil-

warol-4-ilmetoxi]-ciclohenil}) -

1fénico, 'H RMN (400 MHz

CDCl3): & 7.58-7.55 (dd, 1H, J=1.8Hz, 8Hz), 7.49-7.46 (dd, 1H,
J=1.8Hz, ©8Hz), 7.38-7.%4 (m, 2H), 7.21-7.19 (d, 2H, J=8.8Hz),
7.15-7.13 (d, 2H, J=8.3Hz), 4.38 (s, 2H), 3.24-3.19 (m, 1H),
2.49-2.44 (m, 1H), 2.17-2.10 (m, 1H), 1.99-1.96¢ (m, Z2H),

1.87-1.84 (m, 2H), 1.41-1.20 (m, 6H), 1.10-1.07 (m, 2H).

Preparacidén de Intermediario 40
Ester metilico del &cido 6-bromo-lH-indol-3-carkoxilico

’

z

A una solucidn de Acido 6-hromocindol-3-carboxilico
(960 mg, 4.00 mmol) en metanol (9.5 nlL) se adiciond
(trimecilsilil)diazometano (2.0 M solucidn en hexanos,

aproximadamente 9 mL) por dos minutos a temperatura ambiente
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La mezcla amarilla se concentrd bajo presidn reducida. EIL

residuo se veolvid a disolver en metanol y se concentrd bajo

presidén reducida. Este procesc se repitid varias veces para
producir el compuesto del titulo comoe un sélido (100%). ES/EM

m/e 256.0 (M + 2).

Preparacién de Intermediario 40A-1

3-carhoxilato de metilo

A una soluciom de Acideo 6-bromchbenzo[d]iscotiazol-3-
3.89 mmol) en metanol (15 ml), cloruro de
tionilo (0.92 g, 7.74  mnol) se  adiciond lentamente a
temperatura ambiente y la sclucién se agitdé a 80°C por 14h.
Se enfrié la mezcla & temperatura ambiente y se concentrd

para producir 1.0g (93%) del compuesto del titulo como un

n
O~
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(400 MHz, MeOD) & 4.04 (s, 3H), 7.73
(dd, J=5.8, 1.6 Hz, 1H), 8.41 (s, 1H), 8.6l (d, 8.8 Hz, 1H).
Los siguientes compuestos se hacen esencialmente
como se describe en la preparacidén  de Preparacidn de
Intermediario 40A-1, G-bromokenzo[d]isotiazol-C

de metilo.
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Prep No. Nombre 1H RMN (400 MHz)
(CDCls) & 2.57 (s, 3H), 3.88 (s,
40B 4-bromo-2-metilkenzoato 3H), 7.37 (dd, J = 8.0, 1.6 Hz,
de metilo 1H)), 7.41 (d, J = 1.6 Hz, 1H),
7.78 (d, J = 8.4 Hz, 1H)
5-bromo~l-metil- 1H- (MeOD) S 3.31 (s, 3H), 3.92 (s,
40C indol-2-carboxilato de | 3H), 7.12 (s, 1H), 7.33-7.38 (m,
metilo 2H), 7.80 (s, 1lH)
6-bromo-1-metil-1H- (MeOD) & 3.31 (s, 3H), 3.92 (s,
40D indol-2-carboxilato de 3H), 7.15 (s, 1H), 7.19 (dd, J =
;et‘ilo ca +-a 8.4, 1.2 Hz, 1H), 7.56 (d, J = 8.8
Hz, 1H), 7.62 (s, 1H)
Preparacién de Intermediario 41
Ester metilico del dcido f-hrono-l-metil-1H-indol-3-

carboxilico

A una mezcla de éster metilico del a&cido 6-bromo-
1H-indol-3-carboxilico (100 mg, 0.394 mmol), carbonato de
potasic (163 mg, 1.18 mmol) en DME se adiciond yodometano (30
pL, 0.47 mmol). La mezcla de reaccidn se agitéd por 1.5 h. Se
adiciond yodometano ad:cional (10 pL) y la reaccidn se agitd
por 30 minutos. La mezcla de reaccidén se diluyd con
diclorometano vy se filtrd, E1l filtrado se concentrd bajo alto

producir el compuesto del

270.0 (M + 2).

concentrd para

99%). LES/EM m/e
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En dimetilfoymamida (5 nl), s combinaron 5S5-bromo-
1H-indol-2-carboxilate de eftilo (1.00 g, 13.7 mmoles),
honato de potasio (1.4 g, 10 mmcles), y yoduro de metilo

(280 pL, 4.50 mmoles). Se calentd la mezcla a 50°C por 18

[ &5

horas. Se enfridé a teunperatura ambiente y se dividid entre
o con BLOAc (2x), 32 lavd con salmuera

(3x), se secd (MgSQ4) y se concentrd para proporcionar
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mg (81%) del compuests del titulo ES/EM m/e ﬁlB‘) 284.0
(M+H) *.
Preparacidn de Intermediario 41B

A una mezcla de 6-bromo-lH-indazol-3-carboxilato de
metilo (0.50 g, 1.96 nmol) y carbonato de potasico (1.286 g,
9.29 mncl) en acetoni:irilo (15 wl) se adiciond yoduro de
metile (1.31 ¢, 92.29 mnol) a temperatura anbiente. La mezcla

de reaccidén se agitd a tenperatura amblente por 15 h. Se

removié el solvente bejo vacio, se diluyd con agua, y se

]

extrajo con acetato de etilo (3x 10 wlL). Los orgdnicos

(L&

combinados se secaron sobre sulfate de sodio \Y% se

centraron bhajo presidn reducida. EL crudo se purificd por

con

| 62



10

15

20

25

69

ia instanténea eluyendo con 8:2 hexano/acetato de

etilo para producir .35 g (70%) del compuesto del titulo
como un sélide blancuzco. H RMN (400 MHz, CDCls) & 4.03 (s,
3H), 4.14 (s, 3H), 7.¢2 (dd, J = 8.4, 1.2 Hz, 1H), 7.66 (s,

1H#), 8.08 (d, J= 8.8 Hlz, 1H).

El siguiente compuestc se prepard esenclialmente

como se describe en la preparacidén de Preparacidén de

Intermediarioc 41B, €-bromo-l-metil-1H-indazol-2-carboxilato
de metilo.
Preparacidén de Intermediavio 41C: F-bromo-l-netil-1H-indol-

2-carboxilato de metilc, (400 MHz, CDClz) & 2.91 (s, 3H), 4.06

(s, 3H), 7.21 (d, J = 0.8 Hz, 1H), 7.27 (s, 1H), 7.42 (dd, J

Preparacidén de Intermediario 42

Acido 6-bromo-benzo[bltiofen-3-carboxilico
El compuesto del titule se prepard esencialmente

como se describe en J. Med. Chem. 2003, 46, 2446-2455.

Preparacidén 43

g ol _~ =

Ester ecilico del Acido 6-bromo-kenzo[blticofen-3-carboxilico

Procedimiento 1

Una solucién de A&cide 6-bromo-benzo(bltiofen-3-

(63
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~

52.8 mmoles) y éacido sulfirico (0.

(]

—
[

carboxilico (65 g,
equiv; 25.3 mnol, 1.25 mL; 2.48 ¢g) en etanol (1.0 L) se

calentd a 65°C por 3 dias. La solucidn se enfrid a

filtro se lavd con metanol para

Procedimiento 2

vro de2 oxalilo (717.2 g, 5.65 mol, 3.5 eq)

=1
I_J
9]
l_.l
O
i~

se adicioné a una suspensidén de diclorometano (3.44 L) y

°C. La
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suspensidn resultante se agitd por 30-60 minutos a 0-5°C y se
enfrid -20 a =25 °C. Ina solucidn de 6G-hromohenzo[blticofeno
(344 g, 1.614 mwmol, L eq) en diclorometano (1.72 L) se

adiciond durante 1 h mientras se manciens a

tr

enperatura de
-20 a -25°C. La mezcla de reaccidn se agitd por 30 minutos a

-20 a -25°C y se caleatd de 18 a 20°C vusando a un bhafio de

esta temperatura. La mezcla de reaccidén se filtrd y la torta

combinado se concentrd para producir un aceite negro espeso

en el matraz (600 g). Este residuo se disolvidé en

diclorometano (1 L) vy se agregd a etanol (3.5 L) a -10 a 0°C

en porciones a tal velocidad pera mantener la temperatura de

s3]

10 a 20°C. Una vez que la adicién se completd, la mezcla de
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reaccidn S concentrd parcialmente para remover el

diclorometane solament: y luego el vacio se liberd. La mezcla

solucidén se decantd de los alguitranes resultantes. Los
alquitranes se desecharon. La solucidén de etanol se evapord
haste un residuco. El residuo se diluyd cor tOAc (2 L).

En este pun:io, la wnezcla de reaccildn actual se
combind con mezcla de reaccidn de otro lote de la reaccidn

combinada se vertid er una mezcla agitada de EtOAc (1 L) vy

solucidédn de salmuera (.0 L). Las capas se separaron y la capa
orgénica se lavd con solucién de salmvera (2 L). La capa

acucsa combinada se exirajo con EtOAc (4 L). La capa organica

se lavéd con solucidén ce salmuera (1 L). Las capas organicas

combinadas se secaron sobre sulfato de magnesic y carbdn
mineral se filtraron, y se concentraron bhajo presidn

horno de wvacio por 15 h a temperatura amnbiente pa
proporcionar sélidos cerosos despu del secado (750 g). Los
sélidos se suspendieron en heptano (5 L) con agltacidén y la

suspensién se calentd a 70°C. Se adiciond sulfateo de magnesio
(300 g) vy la suspensidn resultante se agltd por 10 minutos a

70°C. La suspensidén se filtrd. Los sdlidos se suspendieron en

(¢S
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heptano (5 L) y se calzntd a 70°C. La suspensidén se agitd por
iltrd. La torta de
filtro se lavd con hep:iano (1 L). Los filtrados de heptano se

presidén  reducida para
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producir sdélidos café <claro (550 g). Los sélidos se
heptano (4 L) a 60°C. La solucién resultante
se enfrié a 35 a 50°C. La solucién se carga frecuentemente

.5 kg cada uno) eluyendo

raccicones de producto puro

Q
O
o]
(@)
w
oV
Q,
D
=
i
O
pe]
(@]
M
s
s3]
o]
(@]
=
Q
w

se combinaron y se concentraron bajo presidén reducida. Las
nes de producto impuro se combinaron, se concentraron,
y se purificaron como se describid anteriocvmente. El producto
icado total se aisld (500 g) y se cristalizd a partic de
heptano (1.2 L). Los sélidos se colectaron por filtracidn, se
lavaron con heptano frio (200 wmL, -20°C), y se& secaron en un

horno a temperatura ambiente por 15 h para proporcionar el

ulo (450 g, 51%). Andlisis CG 98.8%; 'H RMN

¢
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EJEMPLOS
Ejemplo 1
Acido 5-{4-[5-Ciclopropil-3-(2,6-dicloro-fenil)-isoxazol-4-
ilmetoxi]-piperidin-1-il}-bifenil-2-carboxilico

hidroxi

mmol),

isoxazo

mmol)

-piperidin-1-il)-bifenil-2-carboxilico

1 (375 mg, 1.08 mmol), e hidruro

en dimetilformanida (4 mnl)

Tei metilico

del acido

(1
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ambiente por 2.5 1 La mezcla se divide entre cloruro de
amonio acuoso saturado y acetato de etilo. Las capas se
separaron y la capa zcuosa se extrae con acetato de etilo
(3x) . Las capas de acatato de etilo son lavadas con salmuera

(3%x), secadas (MgS04), y concentradas bajo presidén reducida.

El material crudo se purifica sol

Ll
Ind
i

silice (40g) eluyendo

tano (0-60%) para

proporcionar el compuesto del tituloe (245 mg, 42%) como una
pelicula vitrea. LC-ES/MS m/z 579.2 (M+1).
Etapa 2

a 70 °C por 4 h La mezcla se enfrid a tenperatura ambiente
y se agregd HC1I 5M (2.0 mL). La mezcla e3 concentrada a
sequedad. Una canticad pequeiia de MeOH se agregd y el
producto se precipitd agregando agua. El compuesto del

titulo (200 mg, 85%) se¢ colectd por filtracién a vacio. CL-

ER/EM m/z 564.0 (M+1).

Los compuestos listados en la tabla 1 son preparados
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esencialmente como se describe en la preparacidn de acido 5-
{4-[5-ciclopropil-3-(2,6-dicloro-fenil)-isoxazol-4-ilmetoxi]-
piperidin-1-il}-bifenil-2-carboxilico usandc el material de
partida apropiado.
TABLA 1
No
Ei Nombre Datos
acido s-{4-[5-Ciclopropil-3-Q2-triflucrometoxi-fenil)- | CL-ER/EM m/z
2 isozazol-4-ilmetozi]-pipe idin-1-i!} -bifenil-2-carboxilico 5792 (M+1)
acido 5-14-[3-(2,6-Dicloro-fenil)-5-isopropil-icozazol-4- | CL-EP/EM m/z
’ ilmetoxi]-piperidin-1-il}-bifenil-2-carboxilico 567.0 (M-1)
A acido 4-14-[3-(2,6-Dicloro-Lznil)-5-isopropil-isoxazcl-4- | CL-EP/EM m/z
ilmetoxi]-piperidin-1-il}-naftalen-1-carboxilico 540.0 (M--1)
5 acido 4-{4-[5-Ciclopropil-3-(2,6-dicloro-fenil)-izoxazcl-4- | CL-EF/EM m/z
ilmetoxi]-piperidin-1-il} -2 -metil-benzoico 503.0 (M-+1)
acido 4- {4-[5-Isopropil-2- C-triflvorometoxi-fenil)-izonazol-4- | CL-ER/EM m/z
¢ ilmetoxi]-piperidin-1-il}-tenzoico 505.0 M-+1)
acido 4-{4-[5-Ciclopr spil-2-(2,6-dicloro-fenil)-icoazol-4- | CL-EF/EM m/z
! ilmeloxi]-piperidin-1-il} -k enzoico 488.0 (M+1)
8 acido 4-14-[5-Ciclopropil-3-2-irifluoremetoxi-fenil)- | CL-EP/EM m/z
icorazol-4-ilmetaai]-piperidin-1-i1} -2-mstil-benzoico 517.2 (M+1)
acido 4-{4-[5-Ciclopropil-2-(2,6-dicloro-fenil)-isoxazol-4- | CL-EF/EM m/z
’ ilmetoxi]-piperidin-1-il} -2 -inetil-benzoico 501.0 (M-+1)
10 acido 4-{4-[3-(2,6-L iclora-fenil)-S-isoprapil-icozazol-4- | CL-EP/EM i/
ilmetoxi]-piperidin-1-il}-2 -metil-benzoico 504.0 (M+1)
» acido 4-{4-[2-(2,6-Ciclora-fenil)-S-isopropil-isorzazol-4- | CL-EF/EM m/z
ilmetoxi]-piperidin-1-il}-b:nzoico 490.0 (M+1)
1 dcido 4-{4-[5-Cliclopropil-3-(2,6-dicloro-fenil)-3H- | CL-ER/EM i/
[1,2,3]triazol-4-ilmetoi]-piperidin-1-il} -benzoico 489.0 (M=+1)
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No
) Noinbre Datos
Ej.
3 Acido 4-{4-[3-(2,6-Diclorc-fenil)-5-izopropil-3H- | CL-ER/EM m/z
[1,2,3)triazcl-4-ilmetoxi, -piperidin-1-il} -benzoico 490.0 (M-+1)
” Acido 4-{4-[3-(,6-Dicloro-fenil)-5-trifluorometil-2H- | ER/EM m/z 513.0
[1,2,3)triazol-4-ilmetoxi)-piperidin-1-il} -benzoico* (M-1)
s Acido  4-{4-[2-(2,6-Dicloro-fenil)-4-isopropil-2H-pirazol-3- | CL-EP/EM m/e
ilmetoxi]-piperidin-1-il}-benzoico 489.3 (M+1)
s Acido 4-{4-[4-Ciclopropil-2-(2,6-dicloro-fenil)-2H-pirazal-3- | CL-ER/EM m/e
ilmetoxi]-piperidin-1-il}-benzoico 487.0 (M+1)
* El Ejemplo 14 involucra el uso de LiOH en lugar de NaOH
por hidrdlisis en la etapa 2.
Ejemplo 17
Acido 6-{4-[23-(2,6-Dicloro-fenil)-GS-isopropil-isoxazol-4-
ilmetoxi]-piperidin-i-il}-1-metil-1H-indol-3-carboxilico
9"i>‘0
N ‘L\./ o
T N\( 0
a. A .« S X
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isopropil-iscoxazol-4-ilmetoxi]-piperidin-1-il}-1-metil-1H-

ind 3-carboxilico
N'\j Kt \Q ‘{:ﬁ_ 0
cl.. A _.Cl L

se agregd a temperatura ambiente hajo atmdésfer

a una solucidn de éster metilico del &cide 6-(4-hidroxi-
piperidin-1-il)-1-metil-1H-indol-3-carboxilico (557 mg, 1.00
equiv, 1.93 mmole), vocuro de tetra-n-butilamonio (73 mg, 0.1
equiv, 193 pmoles) vy 4-bromometil-3-(2,6-dicloro-fenil)-5-
isopropil-isoxazol (674 g, 1 equiv, 1.93 mmole) &n
tetrahidrofurano anhidre (6 mL). TLa mezcla de reaccidn se
agitd por 6 h. Se agregd NHCl saturado acuoso y la solucidn
acuosa resultante se extrajo con acetato de etilo. Las capas
orgénicas se combinaron, secaron sobre sulfato de sodio
anhidro, filtraron, y concentraron bajo presidn reducida. EL
residuc se purifica via cromatografia instanténea (40 g
silice) eluyendo con un gradiente de acetato de etilo: hexano

un sélido blanco (205 my, 19%). ER/EM m/z 556.0 (M-+1)
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Etapa 2

Acido 6-{4-[3-(2,6-Dicloro-fenil)-5-isopropil-isoxazol-4-
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Una solucién de 2N hidréxido de litio (0.9 mL, 5

equiv, 1.8 mmole) se agregd a una solucidén de éster metilico

del acido 6-{4-[2-(2,6G-dicloro-fanil)-S-iscopropil-iso=zazol-4-
ilmetoxi) -piperidin-1-il}-1-metil-1H-indol~3~-carboxilico (200

mg, 1.00 equiv, 0.36 mmole) en 1,4-diocxanc (4 mL). La mezcla

se agitd a 90 °C por 24 h. El solvente orgénico se removid,

se agregd HCL (IM) para ajustar =1 pH a 3-4, y la solucidn
acuosa resultante se extrajo con diclorometanc Las capas
orgénicas se combinarsn, secaron sobre sulfato de sodio

como un sdlido marrdén pédlido (168 mg, 86%). ER/EM m/z 542.0
(M+1) .
Los compuestos listados en  la tabla 2 son

ilmetoxi]-piperidin-1-il}-1-metil-1H-indol-3-carboxilico
usando el material de pertida apropiado
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TABLA 2
No.
Ej. Nombre Datos
8 acido 6-{4-[3-(2,6-Dicloro-fenil)-5-isopropil-iscrazcl-4- | EF/EM m/z
ilmetoxi]-piperidin-1-il} benzo[b]tiofzn-3-carboxilico 545.0 (M-+1)
19 acido 6-4-[~Fn]upuuan(°lnﬂununan <i-fenil)-isoxazol- | ER/EM m/z
4-ilmetoxi]-piparidin-1-i }-1 nnxlﬂ 1H-indcl-3-carboxilico 556.0 (M+1)
20 acido 6-{4-[5-Ciclopropil-2-(2,6-dicloro-fenil)-isozazal-4- | ER/EM m/z
ilmetozi]-piperidin-1-il}-benzo[b]ticfzn-3-carboxilico $42.0 (M+1)
)y acido 4-[5-Ciclopropil-3-(2,6-dicloro-fenil)-icoxazol-4- | ER/EM m/z
ilmetoxi]-3,4,5,6-tetrahic ro-2H-[1,2"Tbipiridinil-&'-carboxilico, 488.0 (M+1)
- acido 4-14-[2-(2, 5-Dicloro-fenil)-S-izopropil-isorzazol-4- | EP/EM m/z
ilmatoxi]-piperidin-1-il}-3-metil-benzcico 503.0 (M-+1)
Ejemplo 23
Acido 6-{4-[5-Ciclopropil-3-(2,6-dicloro-fenil)-iscxazol-4-

til-1H-indol-3-carboxilico

? \.‘ O

IOy
a. A .o \\{ A ‘____J\O

P i

FT
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Cster metilico del Acido 6-{4-[5-Ciclopropil-3-(2,6-dicloro-

Cl._ ., . Cl .

Se agregd tetvahidrvofurano (4 nL) a temperatura
ambiente a una mezcla de 18-corona-6 (306 mg, 1.14 monole),
alcohol terc-butilico, derivado de potasic (124 mg, 1.14

mmnole) y éster

1l)~1l-metil-1H-indeol-3-carboxilicoe (300 mg, 1.040 mmole) La
mezcla se agitd por 15 minutos y después se agregd 4-
bromometil-5-ciclopropil-3-(2,6-dicloro-fenil)-isoxazol (361

agregd una solucidn

M

mg, 1.04 mmole). Después de 1.5 h, s
saturada de NH,Cl y extrajo con acetato de etilo. Las capas

orgénicas se combinaron, secaron sobre sulfatce de sodio

anhidro, se filtraron y 2l solvente se removid bajo presidn
reducida. El residuo se purifica via cromatografia

instanténea (12 g silice) eluyendo con un gradiente de

hexano:acetato de etzilo desde 20% hasta 100% para
proporcionar el compuesto del titule (196 mg, 34%) como un

R/EM m/z 554.0 (M+1)
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Etapa 2

Acido 6-{4-[5-Ciclopropil-3-(2,6-dicloro-fenil)-isocxazol-4-

- 4o

ilmetoxi]-piperidin-1-il}-1-metil-1H-indol-3-carhoxilico

Una solucién de 2M hidréxido de litio (1.2 mL, 2.46

5 mmol) se agregd a una 3olucidén de éster metilico del &cido 6-
{4-[5-ciclopropil-3-(2,6-dicloro-fenil)-iscoxazol-4-ilmetoxi] -

5 mg, 351.7
pmoles) en 1,4-dioxano (5 mL) y la mezcla se agitd a 80 °C
durante la noche. El solvente orgénico se removid y se agregd

10 HC1 (1M) hasta que la solucidn alcanza pH 3-4. Ll sélido se
filtrd y lavd con agua y acetonitrilo para proporcicnar el
compuesto del titulo 165 wg, 87%) como un sdlido blanco.

ER/EM m/z 540.0 (M+1).

15 Ejemplo 24

Acido 4-{4-[5-Ciclopropil-3-(2,6-dicloro-fenil)-iscoxazol-4-
ilmetoxi]-azepan-1-il}-benzoico, isdmero A
(9
3
H T . /OQ
20 A.. v Ny
]I -\.'l ( N
S o= K

25
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Se agregd tetrahidrofurano annidro (5 ml) a

temperatura ambiente a una mezcla de éster etilico del acido

1=
3
|

4~ (4-hidrozi-azepan-1-il)-benzoicoe (364 wg, 1.28 mmol),
corona-»o (407 g, 1.52  mmnol) y alcohol terc-butilico,
derivado de potasio (178 wmg, 1.52 mmol). La mezcla se agitd

por 5 minutos y después 4d-bromometil-5-ciclopropil-3-(2,6-

dicloro-fenil)-isoxazol (450 myg, 1.38  rmmol) se agregd.

Después de 1.5 h, el sclvente se removid y se agregd agua. La

fase acuosa se extra'o con acetato de etilo. Las capas

organicas se combinaron, secaron sobre sulfato Jde sodio
anhidro, filtraron, y el solvente se vemovid kajo presidn

cromatografia

hY

reducida. El residun se purifica vi
instanténea (40 g sitice) eluyendo con un gradiente de
acetato de etilo/hexaro (0% a 30%) para proporcionar el
compuesto del titule ccmo un sélido ceroso incoloro (203 myg,

28
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Separacidn

4. 6mm, 10um):

nL/minuto)

:4 Hex/IPA(0.2% DM

83

quiral por CLAR: Chiralpak AD (250 x

=

A) (velocidad de flujo: 12

60 mg de isdémero A se cbtiene

5 75 mg de isdmero

Acido 4-{4-[5-

B se cbtiene.

Etapa 2

Ciclopropil-3-(2,6-dicloro-fenil)-isoxazol-4-

ilmetoxi]-azepan-1-il}-benzoico
10
(o
Ny, D
X
(1 '-n\ _,.-" ::"x —~ (:' "F’N ™ \
! !
N = 0
Q
15
Una solucién 2M de hidrézido de litio (283 ulL,
566pmoles) se gregd a una solucidén de éster etilico del
dcido 4-{4-[5-ciclopropil-3-(2,6-dicloro~-fenil)-isoxazol-4-
ilmetoxi]l-azepan-1-il}-benzoico (isdmero A, G0 ng, 113
20 pmoles) en 1,4-diozano (2 mL) y la mezcla se agitd a 90 °C

durante la noche.

HC]

filtrd y purific

eluyendo con

25 desde 10

1 (1M) hasta

o
o
81
n
i
[+])

20% para proporcionar el

El solvente orgénico se removid y se agregd

que la solucidn alcanza pH 3-4. El1 sélido se
& via cromatografia instantéanea (12 g silice)

gradiente de diclorometanc:acetato de etilo

compuesto del titulo
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(50 mg, 88%) como un sélide blanco. ER/EM m/z 501.0

(M+1) .

enil)-iscxazol-4-

ilmetoxi]-azepan-1-il}-benzoico, isdmerc B

El compuesto del ©itule se prepara

()

sencilalmente

como se describe en la etapa 2 de la preparacidn de acido 4-

{4-[5-ciclopropil-3-(2, 5-dicloro-fenil)-isoxazol-4-ilmetoxi] -

azepan-1l-il}-henzoico, isdmero A, usando Isdmero B
la Etapa 1 del é&cico 4-{4-[5-ciclopropil-3-(2,

fenil)-isoxazol-4-ilmetoxi]-azepan-1-il}-kbenzoico.

aislado de

6-dicloro-

ER/EM m/z

| 77



85

Ejemplo 26

Acido 6-{4-[5-Ciclopropil-3-(2,6-dicloro-fenil)-isoxazol-4-

P “\ ~H SO [ |
e
I
OH
0
" Etapa 1

Ester metilico del &cido 6-{4-[5-Ciclopropil-3-(2,6-dicloro-

fenil)-isoxazol-4-ilmetovi]-azepan—-1-il}-1l-netil-1H-indol-3-

carboxilico

15 o
N]/ L "H>
a. . .Cl N {
LI L
N | 1.,
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20 Una mezcla dz clorhidrato de 4-[5-ciclopropil-3-
(2,6~dicloro-fenil)-iscoxazol-4-ilmetori]-azepan (2920 mg,

0.713 mmel), éster melllico del Aacido
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indol-3-carboxilico (19% mg, 0.727 nmcl), yodurce de cobre (I)
(40 mg, 0.208 mmol), DL-prolina (60 mg, 0.516 mmol), vy

25 carhonato de potasic (385 mg, 2.79 wmacl) en sulféxido de
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dimetilc (3 mlL) se calentd a 100 °C poir 18 h bajo atmdsfera
de nitrdgeno. Se agregd cloruro de amonio acucso saturado y
la mezcla se exirajo con acetato de etilo (32»). Las capas de
acetato de etilo corxrbinadas son lavadas con agua (2x),
salmuera (3z), secadas (MgSQ4), vy concentradas bajo presidn
reducida. El residuo se purifica via cromatografia
instanténea (40 g silice) wusando un gradiente de acetato de
etilo en heptano (0 a 70%) para proporcionar el compuesto del

titulo (47 mg, 12%). CL-ER/EM wm/z 569.0 (M+1).

describe en el Ejemplo 1, Etapa 2 para acido 5-{4-[5-

ciclopropil-3-(2,6-dicloro-fenil)-iscxazol-4-ilmetoxi] -

piperidin-1-il}-bifenil-2-carboxilico, éster metilico del
dcido 6-{4-[5-ciclopropil-3-(2,6-dicloro-fenil)-isoxazol-4-

ilmetoxi)-azepan-1-11}-l-metil-1H-indol-3~carboxilicoe (47 mng,
0.083 mmnol) se proporciond 28 mg (61%) del compuesto del
titulo. CL-ER/EM m/z 554.0 (M+1).

El Ejemplo 27, listado en la takla 3, se prepara

esencialmente como se describe en la preparacidén del Ejemplo

26, acido 6-{4-[5-ciclcpropil-3-(2,6-dicloro-fenil)-isoxazol-
d-ilmetoxi)-azepan-1-il)-1l-metil-1H-indol-3-carboxilico
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usando el material de partida apropiado. Para los EJEMPLOS

27RA-27D en la tabla 3, siguiendo el procedimiento

excepto que las reacciones son terminadas en un tubo sellado
con calentamiento a 110 °C Para los EJEMPLOS 27C-27D, Etapa

2, substitulr aproxiasadamente 10 eg de LiOH por NaOH
suficiente para accionar la reaccidn a terminacidn y agregar
agua en cantidad igual (vol/vol) a tetrahidrcfurano vy
metancl. Se agitd la aezcla de reaccidn durante la noche a
temperatura ambiente, se neutvalizd a pH 6 con 1 N HCL, vy
concentrd a sequedad. Se diluvd el material con agua, Se

evtrajo con acetato de etilo, se& secd con Na.80, y concentrd

para proporcionar el ccmpuesto del titulo.

TABLA 3
No. Ej. Nombre Datos
acido 6-{4-[5-Ciclopropil-3-(2,6-dicloro-fenil)-
) ) ) . ER/EM (M+1)
27 isozazol-4-ilmetoxi]-azepan-1-il} -benzo[b]ticfen-3- 557
carboxilico
acido 5-(4-((5-Ciclopropil-3-(2,6-
, _ 3 . ER/EM (M-+1)
27A diclorofenil)isozazol-4-ilymetoxi)piperidin-1-il)-1- ”
metil-1H-indol-%.-carboxilico
acido 5-(4-((5-Ciclopropil-3-(2,6-
_ ! ER/EM (M+1)
27B diclorofznil)isorazol-4-ilymetoxi)piparidin-1- sa4
iDbenzo[b]ticfer -2-carboxilico
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No. Ej. Nombre Datos
Acido 6-(4-((5-Ciclopropil-3-(2,6-
_ o ER/EM (M+1)
27C diclorofznil)isoxazol-4-il)metoxi)piperidin-1- sa4
iDbenzo[d]isotiazol-3-carboxilico
acido 6-(4-((5-Ciclopropil-3-(2,6-
27D diclorofenil)isoxazol-4-ilymetoxi)piperidin-1-il)-1- EF/EM (M+1)
metil-1H-indazol-3-carboxilico 543

Ejemplo 28

Acido Trans-4-{4-[5-Ciclopropil-3-(2,6-dicloro-fenil)-

isorazol-4-ilmetoxi]-ciclohexil}-henzoico

]
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Cl
C|\</
A
Etapa 1
Ester metilico del &cido Trans-4-{4-[5-Cic
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Ester 4-{4-[5-ciclopropil-3-(2,6~-dicloro-fenil) -

O

isorazol-4d-ilmetoxi]-ciclohexil}-fenilico del &cido trans-
grifluoro-metansulfdnico (1.03 mmol, 606.00 mg), metanol

(10mL), acetonitrileo (.5 mL), trietilamina (5.17 mmol, 720.00

nL), Pd (OAc) 2 (52.36 pmoles; 11.80 mg) , y 1,4-

combinaron y calentaror a 100 °C bajo gas de CO (100 psi) por

4 h. La mezcla de reaccidn se enfrid, £iltrd vy ncentrd
hajo presidn reducida La mezcla crude se purifica por

cromatografia radial (4 mm placa) eluyendo con un gradiente

50:20)  para proporcionar el
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compuesto del titulo (422 mg, 82%) como un sblido blanco. MS

m/z 501.8 (M+1).

Etapa 2

(o]
Z

Acido Trans-4-{4-[5--Ciclopropil-3-(2,6-dicloro-fenil)-

iscoxazol-4-ilmetoxi]l ~ciclohexil}-benzoico

Ester metilico del &cido Trans-4-{4-[5-ciclopropil-
3-(2,6-dicloro-fenil)-isoxazol-4-ilmetoxi]-ciclohexil}-
benzoico (823.31 pmeles; 412.00 mng) se dizsolvid en
tetrahidrofurano (8 mL) y metanol (10 mlL). Se agregd NaOH

acuoso 2N (2.5 mL, 5 mmol) y la mezcla se calentd a 52 °C por

2 h. La mezcla de neaccidén se enfrid y concentrd bhajo
presidén reducida. El residuo se diluyd con agua (10 mL) vy
acidificd con SN HC1I (1 mL). El sé&lido se colectd porx

|

N
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filtracién, se lavdé con  agua, y secd en vacuo para

proporcionar el compuesio del titulo (313 mg, 78%) como un

sélido blanco. MS m/z 4867.8 (M+1).

5 Ejemplo 29

~

Acido 4-{4-[5-Ciclcpropil-3-(2-trifluorcmstoxi-fenil) -

isorazol-4-i metoxi]-ciclcohexil}-khenzolco

\PO-Q ..... (V4

T OH
10 o
F /)
F P

El compuestc del titulo se prepard esencialmente de

=
4

R/

conformidad con la preparacidn del 4dcido trans-4-{4-[5-
15 Ciclopropil-3-(2,6-diclaro-fenil)-isoxazol-4-ilmetoxi]-
ciclohexil}-henzoico usando el material de pavtida apropiado.

ER/EM m/z 502.0 (M+1)

20

25
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Ejemplo 30

IS
Sz}
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Acido Cis-6-{4-[F iclopropil-3-(2-trifluorometoxi-fenil) -

isoxazol-4-ilmetoxi]-ciclohexil}-1l-metil-1H-indol-3~

Etapa 1

Ester metilico del dcido Cis-6-{4-[5-Ciclopropil-3-(2-

trifluorcmeitoxi~-fenil)-isorzazol-4-ilmetoxi]~ciclohexil}-1-

metil-1H-indol-3-carboxilico

tulo como una mezcla cis/trans

=

El compuesto del ¢
se prepara esencialmente como se describe en la preparacidn
del trans-5-ciclopropil-3-(2,6-dicloro-fenil)-4-{4-[4-(4-

metoxi-henciloxi)-fenil)-ciclohexiloximetil}-iscxazol

partiendo de éster metilice del Acidoe 1,6-(4-hidro=i-
ciclohexil)-1l-metil-1H-indel-3-carboxilico (202 mng, 0.703
rnol) y 4-bromomeiil-5-ciclopropil-3-(2-trifluorometoxi-

fenil)-isoxazol (382 mg, 1.05 mmol). Los isdmeros son
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ia en gel de silice eluyendo con un
gradiente de 25-40% EtOAc/Hexanos para proporcionar el

EM m/z 569.0 (M+1l)] e isdmero
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trans (52 mg, 13%; EM m/z 569.0 (M+1)].

Etapa 2

=

Acido Cis-6-{4-[5-Ciclopropil-3-(2-triflucrometoxi-fenil) -

1 —] H—'I l’\uﬂl"3"“

10 El compuesto del titulo (42 mg, 69%) se prepara
esencialmente como se describe en la etapa 2 del acido trans-
4-{4-[5-Ciclopropil-3-(2,6-dicloro-fenil)-isoxazol-4-
ilmetovi]-ciclohevil}-kenzoico usando éster metilico del
adcido cis-6-(4-nidrozi-ciclohexil)-1l-metil-1H-indal-3-

15 carboxilic (6

i\D
|

mg, 0.11 mmol) aislado en la etapa 1

anterior. EM m/z 555.2 (M+1)

Ejemplo 31

e -

Acido Trans-6-{4-[5-Cizlopropil-3-(2-trifluorometoxi-£fenil) -

}-1l-metil-1H-indol -3~

I.—l
m
l_l
l_l

20 isoxazol-4-ilmetoxi] -

carboxilico

Pjp =
) N\~ N O—QQJ./“‘ Ol
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El compuesto del titulo (32 mg, 63%) se prepara

ente como se describe en la etapa 2 del 4acido cis-6-

esencialm
{4-[5-ciclopropil-3-(2-triflucrometoxi-fenil)-isoxazol-4-
ilmetoxi]-ciclohexil}-1-mecil-1H-indol-3-carboxilico usando
el isémerc trans aislado en la etapa 1 de la preparacién de
éster metilico del acido cis-6-{4-[5-ciclopropil-3-(2-
triflucrometori-fenil)-isorarzol-4-ilmetori]-ciclohenzil}-1-

metil-1H-indol-3-carbozilico. BR/EM m/z 555.2 (M+1).

Ejemplo 32

Acido 6-{4-[5-Ciclopropil-3-(2,6-diclovo-fenil)-isoxazol-4-
ilmetovil-piperidin-1-il}-1-metil-1H-indol-2-carboxilico

P>

-0
o
v
Cl ?

Etapa 1

Oxima de 2,6-Dicloro-henzaldehido

OH

N

(
Cl. | % Gl
e
Se agregd hidréxido de sodio 3N (3.14L, 9.43mol)

por gotec a una suspensidén  agitada de clorhidrato de
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esta mezcla se agregd por Goteo una suspensidn de 2, 6-

diclorobenzaldehido (1300g, 8.57mcl) en 7.5L de etanol y la

reaccidén se calentd a 90°C durante la noche. La mezcla se
enfrid a temperatura ambiente y después, es concentrada a

sequedad. El sdlido se tritura en una mezcla de H,O/LEtOH, 10:1
(4.41L), se filtra y se seca bajo alto vacio a 45°C durante la
noche. 1621.78g del conpuesio del titulo (99% de rendimiento)

se obtienen como un sdlido blanco. EM (m/e): 190 (M+1)
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redie

Procedimiento alterno: Se a

(23.1 g, 229 mmol) por gJgoteo a una solucidn de

benzaldehido (20.0 g, 114 o l) y clorhidrato de
hidroxilamina (10.3 g, 149 mmol) en diclorometano (200 mL).

Se agitd la mezcla de veaccién por 8 h. Se agregd agua (200

Q.

iclorometano (100 mL). Las fases orgénicas combinadas se
lavaron con agua (100 mL). Las fases orgdnicas combinadas se

para propcrcionar 28.8 g (94%) del compuesto del
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Etapa 2
Cloro-oxima de 2,6-Dicloro-benzaldehido
QH
Cl. =N
Cl- | \\,CI
-
N-Clorosuccinimida (1162g, 8.53mol) en DME (4.5L)
se agregd por goteo schre una solucidn de oxima de 2, 6-

dicloro-be:

aldehido (1621.78g, g.532mol) en DME (5.3L)

I~
N

calentada a 40°C (se cmpletd la adicidn en aproximadamente 6
horas) La mezcla se agitd por 1h a tal tenperatura La
reaccidn se enfrid a tenperatura ambilente, se vertid sobre H20

(30L) a 0°C, vy extrajo con MTBE (36L) y la fase acuosa se
deseché. La capa orgdnica se lavd con salmuera, secd sobre

{(at 30°C). Lo crudo, como
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un aceite sdlido, se tritura en 1L de hexano y el sdélido
iltra v s8e seca hkajo vaclo para obtener el
compuesto desesado (1440.9g; 75% de rendimiento). EM (m/e):
224 (M+1).

Procedimiento alterno: Se agregd una solucidn de
N-clorosuccinimida (8.4 g, 62.8 mmol) en DMF (23 mL) a 42 °C
a una solucién de oxina de 2,6-diclorco-kbenzaldehide (217 g,
1.14 mol) en DMF (700 mL). Se agitd por 30 minutos y después
se agregd una solucién de N-clorosuccinimida (159 g, 1.19
mol) en DME (617 ml) mientras se manctiene la tenperatura

entre 40 °C y 45 °C. Se agiitd por 1 hora. Se enfrid a
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Etapa 3
5 Etapa 3
Ester metilico del Acido 5~Ciclopropil-3-(2,6-diclorc-fenil)-
isoxazol-4-carboxilico
10
Se agregéd trietilamina (1.82L, 12.84mol) a é&ster
metilico del é4cido 3-ciclopropil-3-ozxc-propidnico (91249,
15 6.42m0l) vy la mezcla se agitd a temperatura ambiente poxr 30
minutos. Después, la mzzcla se enfrid a aproximadamente 10°C
y una suspensién de cloro-oxima de 2,6-dicloro-kenzaldehido
(1440.9g, 6.42mol) en EtOH (3.2L) se agrsgd lentamente (la
temperatura interna no excede 24°C). Después de la adiciédn,
20 la reaccién se agitd durante la noche a temperatura ambiente.

La reaccidn se diluyo con EtOAc (5.3L) vy lavd con agua
(1.7L) . Las capas se separaron y la capa acuosa se extrajo

con EtOAc (3L). Los orgénicos combinados son lavados con

25 concentrados a aproximadamente 10% de su volumen total. Lo

(1
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precipitadoe formado eus filtrado, triturado con éter (2L) vy
secado bajo vacio para obtener el compuesto del titulo
(1275.36g, 64% de rendimiento) como un sélido blanco EM
(m/e): 312 (M+1).
5
Procedimiento alterno:
Se agregd trietilamina (20.2 g, 0.2 mol) a éster
metilico del Acido 3-ciclopropil-2-oxo-propidnice (185.5 g,
0.13 mol) y se agitd 3 temperatura ambiente por 30 minutos
10 Se agregd la solucidn resultante & 1/10 de la solucidn de DML
previamente preparada de 2,5-diclorohenzaldehido-cloro-oxzima
(Procedimiento alterno Etapa 2) entre 10°C y 20 °C. Se
calentd a 25 °C a 30 °C y se agitd por 20 h. Se agregd agua
(285 mL) Se agitd por 1 h y filitrd para proporcionar 30.2 g
15 (56%) del compuesto del titulo.
Etapa 4
[5-Ciclopropil-3-(2, 6--dicloro-fenil)-isoxazol-4-il]-metanol
20
25




10

15

25

98

isoxazol-4-carbozilica (687.14qg, 2.20mol) en THE (4.4L) a

0°C. La reaccidn se agitd a temperatura ambiente por 2 horas.

por 10min. Después, s32 agregd agua (2.2L) y EtOAc (4.3L). Lo
ormade se filtrd a través de celite y todos los
solventes son removidos en vacio. E)l sdélido se tritura &n 1L
iltracién a vacio para obtener el

compuesto del titulo (534.7g, 85% de rendimiento) como un

Procedimiento alterno: Se enfrid wvna solucidn de

éster metilico del &cido 5-ciclopropil-3-(2,6-dicloro-fenil)-

isoxazol-4-carkoxilicoe (62.4 g, 200 rmmel) en diclorometano
(400 mL) a 0 °cC. Se agregd hidruro de diiscbutilaluminio

(440 mL, 1.0 M, 440 mmol) mientras se mantiene la temperatura
entre -5 °C y 0 °C. Se agitd la mezcla resultante por 30

min. Se calentd a 15 ° C a 25 °C y se agitd por 3 h. Se

agregd la solucidn de reaccién a 2.0 M HC1 (800 mL) a ~8 °C a
10 °C Se agitd por 30 minutos, Las fases se separaron y la
fase acuosa se extrajo con diclorometano (200 nL) Las fases
orgadnicas combinadas se lavaron con agua (3 X 100 mL). La
fase orgénica se concentrd a 180 wmlL de volumen total. Se
agregd heptano (350 ml) Se filtréd el sé&lido resultante para
proporcionar 51.5 g (90%) del compuesto del titulo

(7]
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ciclopropil-3-(2,6-dicloro-fenil) -isoxazol-4-il]-metanol en

210 wlL de diclorome:ano se agregd 41.96g (156rmmol) de

trifenilfosiina La nezcla resultante se enfrid en un baio
de hielo (aproximadamn e 0-10°C) vy agregd en porcicones a
tetrabromure de carbons (53g, 158.37 mnol). La reaccidén se
agitd a temperatura ambiente por 2 h. Bl solvente se evapord
para obtener un aceite naranja el cwal se purifica sobre
cromatografia en columna en gel de silice usando Hexanos a
hex/EtQAc 8:2 como eluyente, para obtener 233g Jdel compuesto
del titulo como un sélide blance (90%). EM (m/e): 346 (M+1).
Procedimiento alterno: Se enfridé una solucién de
(5-ciclopropil-23-(2,6-dicloro-fenil)-isozazol-4-il) -metanol

(100 g, 0.35 mol) en diclorcmetano (1200 mL) a3 -10 °C. Se
bdsforo (105 g, 0.39 mol) por goteo
mientras se mantiene 13 temperatura interna entre -5 °C y O

°C. Se agité a -5 °C a 0 °C por 30 min. Se dejd calentar

T
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°C y se agitd a 20 °C a 35 °C por 2 h Se
de r=zaccién a 0 °C a 5 °C. Se agregd una

solucidn acuosa de bicarbonato de sodio (775 mL) por goteo.

se lavarcon con

fase acuosa se extrajo con
X 350 nL). Las fases orgénicas combinadas
agua (3 ¥ 500 wlL). La fase orgdnica se

concentrd para proporcionar 115 g (94%) del compuesto del

titulo como un

sdlido.
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solucién de 13.05g (64.83 mmol) de éster

[}

=xilico n

73.48mmol) . La mezcla resultante se agitd pox 20 min a

temperatura ambiente, y agregd

bromometil-5-ciclaj

por goteo a una solucidén de 4-
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zazol (1l5g,

43.22mmol) en 7omlL de TTHE. La mezcla resultante se agitd a

tenperatura ambience por 14h. A la mezcla de reaccldn se

(972
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agregd agua (500mL), y se extrajo con EtOAc (3 x 200mL).Los

organicos son lavados con salmuera (2 9 x  250mL), secados

el cual se purifica por cromatografia instantidnea eluyendo

5 con Hexanos/EtOAc 8:2, para obtener el compuesto del titule

como un aceite amarillo pélido (16g (79%)). LM (m/e): 467

10 A-[5-Ciclopropil-2-(2,6-dicloro-fenil)-isozazol-4-ilmetoxi]-

15

En un matraz de 500 ml enfriade (bhafio helado) bajo

nitrégeno, se agregd unra solucidn de éster terc-butilico del

adcido 4-[5-ciclopropil-3-(2,6-dicloro-fenil)-isoxazol-4-
20  ilmetoxi]-piperidin-l-carboxilico (le g, 34.3  mmol) &n
diclorometana (80 wl). Esto se siguid por adicidn por goteo
de Acido trifluorcacético (30 L) (agregadoe durante 30
minutos) . La reaccidn se agitd a temperatura amblente por 90'

min. El solvente se removid hajo vacio, se agregd EtOAc (400

25 mL), y la mezcla se lavd con 2 N NaOH (2 = 250 mL) vy
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salmuera. La capa organica se

=

evapord para obiener @l compuses:

o

marrén (11.78g, 93%). IM (m/e):

Procedimientc Alterno:

sobre MgS0O,, filtrd vy

resulitante se enfrid a -10 °C

se mantiene la temperabtura entr

[N
=

THE entre 0

mientras

mezcla se

Las fases

acetato de etilo (3.5 L) y salmu
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ase acuosa se extrajo con acstato de etilo (2
X 2.5 L). Las fases orgénicas combinadas se lavaron con

salmuera (3 X 5.5 L). La fase orgénica se concentrd Dbajo

vacio por aproximadanente 1.5 L de volumen total para
5 proporcionar una solucidn de ésier terc-butilico del acido 4-
[5-ciclopropil-3-(2,6-dicloro-fenil)-isoxazol-4-ilmetoxi]-

Lco cruda. Se agregd adicionalmente

acetato de etilo (3.0 L). Se enfrid la solucién a 0 °C hasta

5 °C. Se agregd HCl(gaseoso) (319 g, 8.75 meol) mientras se
10 mantiene la temperatura entre 0 °C y 5 °C. Se dejé calentar a

Z

itd por 4 h. 3e& concentrd la mezcla

15 °C hasta 25 °C y se ag

(LS}

=

roximnadamente 1.2 del wvolumen <total. Se
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filtrd lo sélido resultante y se lavd con acetato de etilo
frio (2 ¥ 0.6 L). Se s3ecd para proporcionar 506 g (79%) del

°C

=h

200-20

[\®]

15 compuesto del titulo como un sdlido blancu

[\

CO. p

Etapa 8

Acido de 6-bromo-indol-3-carboxilico

20 CO,H

& £

I=

Se agregd Bromo (49.58g, 3100mmcl) lentamente a una

suspensién blanca de Acido Indol-3-carboxilico (50 g,

25 310mmol) en 500wl de &cido acético a temperatura ambiente, y
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Lo sbélido formado se {filtrd y se secd hajo vaclo por

cemperatura ambiente durante la

noche.

para proporcionar 45 g del compuesto del titule como un
sblido gris (60%). EM (m/e): 240 (M+1)
5
Etapa 9
Ester metilico del 4cido 6-Bromo-1H-indcl-3-carbozxilico
0
= s
Ei‘—\ IE)‘\O
4
10 H
Se agregd cloruro de acetile (29,43g, 374 mmol)
lentamente a temperatura ambiente a una solucidn de &cido 6-
bromo-indol-3-carboxilico (4% g, 187.46 mmcol) en 500mL de
metanol v la solucidén resultante se agitd a 65°C Jdurante la
15  noche La reaccidn se¢ enfrid a temperature ambiente. Un
crecipitado blanco aparecid cuando se enfridé. Después se
agitd 2 h a tempera ura ambiente, 1o sdlido se filtrd
y se secd bajo vacio. Se obtuvoe 34.4g (72%) del compuesto
_ del titule como un sb6lido marrén ligero. EM (m/e): 254
20 (M+1)

25
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15

1H-indol-3~-

Ester metilico de.. &cido 6-Bromo-l-metil-

Br CO,Me
N
f
A una mezcla de 25q¢ (98.39 mmol) de éster metilico
del &cido 6-bromo-lH-indol-3-carboxilico y 27.20g9 (196 mmol)
de carbonato de potasis en 300nL de acetonitrilce se agregd a
temperatura ambiente Yoduro de metilo (20.95g, 147.6¢ mmol).

reaccidn se agitd a temperatura ambiente por 3

dias. El solvente se ersapord, se agregd 500 ml de agua, y la
capa orgénica se extrajo con (3X300 mnml) acetato de etil

Los orgédnicos se comkinaron, se secaron sobre

magnesio y se  evaporaron. Lo crudo  se

cromatcografia en gel ce silice eluyendo

Se obtuvo el compuesto del titulo (23.3g (838%)) como un
sélido marrén. EM (m/e): 268 (M+1).

Procedimiento alterno: Se agredgd hona de
dimetilo (1.3 L, 12.4 mol) a una mezcla de éster metilico del
dcido 6-hromo-lH-indcl--3-carbozxilice (1.3 kg, 5.1 mol) vy
carbonato de potasio (1.41 kg, 10.2 mol) en DMF (6.0 L) a
temperatura anbiente .a mezcla se calentd a 130 °C y se
agitd durante la noche. Se enfrid la mezcla de reaccidn a 3
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°C y se agregd agua enfriada con hieloc (6 L). Se filtxd lo

o)

sélido resultante, se lavd con metancl (2 L) y se secd en un

i)
o

horne a vacio para pioporcionar 1.1 kg (82%) del compuesto

del titulo.

5
Etapa 11
Ester metilico del &dcido 6-{4-[5-Ciclopropil-2-(2,6-dicloro-
fenil)-isovazol-4-ilmetoxi]-piperidin-1-il}-1-metil-I1H-indol-
3-carboxilico
10
0]
N
/-_<::? f
N
i
15 Un matraz de fondo redondo sellado de 250 ml bajo
nitrégeno se cargd con 4-[5-ciclopropil-3-(2, 6-dicloro-
fenil)-isoxazol-4-ilmetoxi]-piperidina (15g, 40.84mmol),
éster metilico del Adcido p-bromo-l-metil-1H-indol-3-
carboxilico (15,33g, 57.18mmcl); carbonatoe de potasio

20 11.29qg, 81.68mmcl), yocduro de cobre(I) (2.11g, 16.24 mmol), y

prolina (1.88g, 16.3Z4 mwmol) en 80 nlL de sulfédxido de
dimetilo. La mezcla de reaccidn se calentd a 120°C por 16h
Después, se enfrid descendentemente a temperatura ambiente,

se apagd con agua (200mL) vy extrajo con EtOAc (3 = 150mL).
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agua y salmuera, secados sobre
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Mgsc4, f£filtrados y evaporados. Lo crudo se purifica pox
cromatografia instantédnea en gel Jde silice usando hex/EtOAc

compuesto del titule como un sélido blanco (43%). EM (m/e):

5 554 (M+1)

Etapa 12

2,6-dicloro-fenil)-isoxazol-4-

lico

(RN

cil-1H-indol-3-carbox

10
. COH
N
!

15 En un matraz de bola de 500 ml hajo nitrdgeno, que
contiene una solucidén d2 9g (16.23mncl) de éster metilico del
acido G-{4-[G5-ciclopioplil-3-(2,6-dicloro-fenil)-isoxazol-4-
ilmetoxi]-piperidin-1-il}-1-metil-1H-indol-3-carboxilico &n
80 nL de metancl, 80mL de THE y 30mL diczano, se agregd 2N

| 20 EKOH (40mL, 81.16 mmol) . La mezcla de veaccidén se agitd a

70°C durante la noche. La mezcla de reaccidn es después

O

tura ambiente, y el solvente removido baj
vacio. El residuo se diluydé con 100mL de agua, y se lavd con
ificd (pH 5) por adicidén de HC1

nicos

[7]
VIS

org

25 2N, después, se extrajo con CHCl, (3 x 150mL). Lo
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se secaron sobre  MySQOg, filtraron, y evaporaron  para
proporcionar a un sé&lida ligeramente verde este es

recristalizado desde M:=OH/CH3;CN (6.05g (70%)). EM (m/e): 540

(M+1).

Procedimiento alterno:

6-bromo-1-metil-1H-indol-3-carboxilato de terc-butilo

Se disolvid éster metilico del &cido 6-bromo-1-

metil-1H-indol-3-carboxilico (17.16 Kg, 63.98 mol) en tolueno

X

era de nitrdgeno. Se agitd al menos 15
ato de megnesic para sequedad vy

carbén vegetal para descolorizar la solucidn y se agitd al
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butd=xido de sodio (21.5 Kg, 222.70 mol) en toluenoc (42.7 kg)

era de nitrdgeno. Se agregd la mezcla de

lentamente durante aproximadamnente 2-3 horas a una

temperatura de 105-108 °C y se mantiene la tenperatura por

30-60 minutos. Se continva por TLC hasta Jque no se observa
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material de partida Se enfridé la reaccidn a temperatura
ambiente y se apagd la mezcla en agua (177.2 Kg) se enfrid a
0-10°C. Se agitd la mezcla de reaccidn por al menos 30
minutos y se separd la capa acuosa y emulsidn. Se lavd la
mezcla organica con salmuera (2 ¥ 47.7 Kg) manteniesndo la
emulsidn con el lavads de salmuera acuosa. Se extrajo la

capa acuosa combinada con tolueno (2 X 29.9 Kg). Se filtrd

vier emulsidn a +través dJde tierra

(‘)

la capa orgénica y cialg

diatomdcea. Se lavd la pastea de filtrc con

Se lavaron las capas orgédnicas combinadas con salmuera (2 X

47.7 Kg). Se agregd sulfato de magnesico (7 Kg) y carkdn
vegetal (850 g) y se agitd por 30 minutos Se filtxd la
mezcla y concentrd lo filtrado a 50-55 °C al volumen agitable

nto y se agregd

heptano (47.3 Kg) a la mezcla. Se enfrid la suspensidn a 0-5
°C por al menos 2 horas y se colectaron los sélidos porx
filtracidn. Se enjuagaron los sdlidos con heptano enfriado
a 0-5 °cC Se secaron los sdélidos a 30-35 °C por 12-72 horas

hajo vacio para proporcionar 13.110 Kg (66%) del compuesto

207
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Etapa 10B
terc-butilc 6-yodo-l-metilS5-1H-indol-3-carboxilato de
o
0
,,* A
5 S N
\

hajo a atmbésfera de ni:trdgeno. Se agregd yoduro de sodio (25

10 Kg, 166.79 wol), yoduro de cobre (2.2 Kg, 16.80 mol), N,N’'-

- dimetiletilendiamina 2.9 Kg 32.90 wnol) & la mezcla de
reaccidén y se calentéd a reflujo (~102 °) por 36-48 horas Se

de 2 filtros en linea en series, (L pm y  0.45 yum

[
(&1
[

respectivamente) en un reactor seco de tamafio apropliado, y se

enjuagd con dioxano (2 X 5.4 Kg). Se agregd yoduro de sodio

N,N’ -dimetiletilendiamina (1.5 Kg, 17.02 mol) v se calentd la

mezcla a reflujo por >6-48 horas Se enfridé a 15-30 °C, se
’

20 agregd agua (417 Rg) & la mezcla de reaccidn, y se agitd al
menos 1 hora a tenperatura ambiente. Se colectaron los
sdlidos por filtracidn y se lavd con agua Se agregaron los
sélidos a acetato de etilo (188.1 Kg) vy se agitd por 30
minutos Se filtraron los sélidos no disueltos a través de

25 un filtro de placa con una almohadilla de filtro de
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iltrado a través de 2 filtros

=

%3]

polipropileno vy se filtrd lo
en linea en series (1 uyum y 0.45 pm respectivamente). Se
lavaron los sélidos o©on acetate de etilo (2 x 11.3 Kg) y se
iltrado a través de 2 filtros en linea en series
(1 pm y 0.45 pm respectivamenie) en el filtrado original. Se
lavd la capa orgénica con solucidn de amoniaco acucso/agua (2

¥ 81.7 Ky, se agitd por al menos 30 nminutos, y se separd. Se

repite si la capa de amoniaco acuoso no es incolora. Se lavd

se separd Se agregd sulfato de magnesio (6 Kg) y carbdn
vegetal (500 g) y se agitd por 20 minutos. Se filtrdé la

mezcla a través de 2 filtros en linea en series (1 pmy 0.45

°C a un volumen agitable més bajo. 5S¢ agregd metancl (26.4

Kg) vy concentrd a un volumen agitable mds bajo. Se agregd
metanol (66 Kg) y se enfrid a 0-10 °C y se colectd el sdlido
por filiracidn Se agregd el sélido a metanol (197.9 Kg) vy
se calentd a reflujo hasta gue se obtiene una solucidn
transparente. Se enf:rid a 0-5 °C durante 2-3 horas y se
agitd por al mencs 2 horas. Se colectaron los sdlidos por

LA
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caron los sélidos a 35-40 °C por 12-72 horas
bajo vacio para proporcionar 16.412 Kg (55%) del compuesto

del titulo.

Etapa 11A

carboxilato de terc-butilo de 6-(4-{[3-(2,6-diclorofenil)-5-

ciclopropiliscorazol-4- illmetoxi}piperidil)-1-me

adr N

S |
Se agregd clorhidrate de S-ciclopropil-3-(2,6-
diclorofenil)-4-[(piperidin-4-iloxvi)metil]isoxazol (15.6009

Kg, 38.66 mol) a tolueno (229.5 Kg) bajo & atmdésfera de
nitrédgenac. Se agregd 6-yodo-l-metilindol-3-carboxilatc de

terc-butilc (18.0 Kg, 50.39 mol) vy terc-butdézxido de sodio

(9.2 Kg, 96.76 mol) y se calentd a 55-60 °C por al menos 1
hora. Se agregd 2-diciclohexilfosfino-2"-(N,N-
dimetilaminao)bhifenilo (304 g, 0.77 wmol) y tris(dibenciliden

acetona)dipaladio, Pd.dbas, (354 g, 0.39 mol) y se calentd la

mezcla a 55-60 °C. No se permitid a la tenperatura ir arriba

de 65 °C. Se sigue por TLC hasta gue no se cbserva material

de partida (clorhidrato de S5-ciclopropil-3-(2, 6-
diclorofenil)-4-[ (piperidin-4-ilozi)netil]isoxazol). Se

05
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descontinud el calentamiento, se agregd agua (31.2 Kg) y se
enfrid la mezecla a 15-30 °C. Se separaron las capas y 3e
filtrdé la capa acuosa y emnlsidén a  través de tierra
diatomécea. Se lavd la pasta de filtro con tolueno (2 % 5.4
Kg) y se conbinaron los lavados con lo filtrado acuoso. Se
agitd por 10 minutos y se separaron las capas. Se combind la
capa orgéanica con la capa orgénica original. Se extrajo
nuevanente la capa acuosa con tolueno (13.5 Kg). Se
combinaron los orgénicos y se lavaron con salmuera (2 X 30.3
Kg) vy se separaron las capas. Se agregd sulfato de magnesio
(5.0 Kg) y carkhén vegetal (800 ¢) a la capa organica y se
agitd por 20 wminutos. Se filtrd la mezcla, S5e enjuagd la
pasta de {filtro con tolueno (5.4 Kg) y se combind los
orgénicos. Se agregd gel de silice (7.0 Kg), y se agitd por
20-30 minutos. Se agregd gel de silice derivado de tiol (6.2
Kg) vy se agité por al menos 15 horas. Se filtraron los
sélidos. Se lavd la pasta de filtro con toluveno (2 X 10.8
Kg) y se combinaron los lavados con f£filtrado. Los lavados se
concentraron a 50-55 °C a un volumen agitable més bajo. Se
enfrié a 15-30 °C y se agregd heptano (22.3 Kg) en una
corriente fina. Se agitd por 30-60 minutos. Se agregd

200G
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secaron los sélidos a 50-55 °C por 12-72 horas bhajo vacio.

dos secos a tolueno (45.7 Kg) y se calentd
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1cién transparente. Se enfrid a

15-30 °cC se agregd heptano (36.2 Kg). Se agitd por 30-90
S = k

(a1

minutos a temperacura ambiente. Se agregd heptano (10.1 Kg)

y se agitéd 30-90 minutos. Se repitid la adicidén de heptano

(18.1 Kg) y se agitd por 1-2 horas Se enfrid la suspensidn
a 0-5 °C y se agitd por 30-90 minutos Se colectaron los
sélidos por filtracidn Se lavd la pesta de f£f£iltro con
heptano (2 X 9.0 kg) se enirié a 0-5 °C Se secarcn los

sdlidos a 50-55 °C por 12-72 horas hajo vacio. Se agregaron

los sélidos secos a metancl (118.6 Kg) y se celentd la

(

suspensidén a vreflujo por 30-60 minutos. Se enfridé la
suspensién a 0-5 °C y se agitd por 30-60 mninutos. Se
colectaron los sélidos por filtracidn Se lavd la pasta de

los sdlidos a 45-50 °C por 12-72 horas bhajo vacio para
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Etapa 12A

Acido €6-{4-[5-Ciclopropil-3-(2,6-dicloro-fenil)-isoxaczol-4~-
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illmetoxi}piperidil)-1-metilindol-3~-carboxilato de terc-

butilo (19.102 Kg, 34.45 wmol) bajo a atmbésfera de nitrdgeno

Se agitd la mezcla a 20-30 °C por 24-72 horas. Seguido po
15 CLAR hasta gue no se observa material de pertida. Se agreg
agua (286.5 Ig) y se agitd por al menos 1 hora. Se agreg

agua (133.7 Kg) vy se agitd por al mencs 30 minutos, s

repitid con una adicidén adicional de agua (133.7 Kg) co

agitacidén por al menos 30 minutos Se colectaron los sdlido
20  por filtracidn y se enjuagd la pasta de filtro con agua (3
30 Kg) Se agregaron los sélidos humedos a metanol (75.5 Kg

y se agitd la suspensidén por al menos 12 horas. Se enfrid 1

suspensidn a 0-5 °C y se agitd por al menos 1 hora. S
colectaron los sélidos por filtracidn. Se lavarcon 1lo

25  sélidos con una solucidén de metanol (9.1 Kg) y agua (1.1 Kg

70¢
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se enfrié a 0-5 °C y repitié. Se secaron los sdlidos a 50-55
°C por 12-72 horas hajo vacio Se agregaron los sélidos a
dcido férmico (28.5 Kg) vy agua (2.2 Kgy) y s& agitd por 10-Z
minutos., Se filtrd la mezcla. Se agregd agua (49.7 Kg) y se
5 agitd por 30-60 minutos. Se agregd agua (2 X 36.6 Kg) y se
agitdé por al menos 30 minutos. Se colectaron los sdlidos por
filtracidén y se enjuagaron con agua (3 X 15.9 Kg) Se agregd
los sdélidos colectados a metanol (58.2 Kg) Se agitd por al
nenos 12 horas, se enfridé a 0-5 °C y se agité por al menos 1
10 hora. Se colectaron los sdlidos por filtracidn S3e lavaron
los sdlidos con una solucidén de metancl (8.1 Kg) y agua (1.1
Kg) se enfridéd a 0-5 °C, repitid una vez. Se agregaron los
s6élidos colectados a una solucién de metanocl (115.6 Kg) vy
agua (14.6 Kg) Se calentd la suspensidén a reflujo por 2-3
15 horas, se enfrid a 0-5 °C y se agitd 1 hora Se colectaron
los sélidos por filitracidn Se lavaron los sdlidos con una
solucidn de metanol (17.3 Kg) vy agua (2.2 Kg) se enfrid a 0-5
°C, repitid una vez Se secaron los sélidos colectadeos a 60-
65 °C por 12-72 horas bhajo vaclo para proporcionar 13.584 Kg
20 (73%) del compuesto del titulo.
25

l 79
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Ejemplo 33

Acido 4-{4-[5-Ciclopropil-3-(2,6-dicloro-fenil)-isoxazol-4-

ilmetoxi]-azepan-1-il}-benzoico
0 0]
Ny @
N —~N
Gl s _-Cl j‘ R\
l‘- ,.:I‘I s
g ) \B#OH
0
Etapa 1
Oxima de 2,6-Dicloro-henzaldehido
(l)H
~N
Cl.. f[.,m
l ~)
2

Se agregd hidrdxido de sodico 3N (2.14L, 9.43mol)

joteo a una suspensidn  agitada de clorhidrato de

i
O
I~

(U

hidroxilamina (675%.55g, 9.43mol) en 0.5L de agua a 0°C. A
esta mezcla se agregd por goted una suspensidn de 2,6-
diclorokenzaldehido (1500g, 8.57mcl) en 7.5L de etanol y la

woche., La mezcla se

b

reaccidn se calentd a 90°C durante la

18s, se concentrd a

—

enfrid a temperatura ambiente y desp
sequedad. El sdlido se triturse en una mezcla de H,O/EtOH, 10:1
(4.4L), se filtra y se seca bajo alto vacio a 45°C durante la
noche. 1621.78g del compuesto del titulo (99%) se obtiene

comoe un sélido blanco. EM (m/e): 190 (M+1)
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Etapa 2
Cloro-oxima de 2,6-Dicloro-kenzaldehido
QH
Cl._-N
Cl | \\.U
&

una solucidn de

dicloro-henzaldehido (1621.78qg, 2.52m0l) en DMI (5.3L)
calentado a 40°C (se completd la adicidn en aproximadamente 6
horas) La mezcla se agitd por 1h a tal temperatura. La
reaccidn se enfrid a temperatura ambiente, se vertid scobre H,0
(30L) a 0°C, y extrajo con MTBE (36L) La capa organica se

Na.S0,, filtrd y evapord a

—

tritura en 1L de hexano v el
3

seca bajo vacio para obtener
75% de rendimiento). EM (m/e):
Ester metilico del

crudo,

s6lido, se

sé&lidoe formade es filt

rado y se
deseado (1440.9g,

el compuesto

224

(M+1)

2l
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Se agregéd Trietilamina (1.82L, 12.84mcl) a éster

metilico del dcido

w
O
I_J
O
ﬁj
D
o
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— DR 1;(”l"»L'_';1'(’:'y'_l'1iCO (91 o
6.42mol) y la mezcla se agitd a temperatura ambiente por 30

rié a aproximadamente 10°C

y una suspensgién de cloro-oxima de 2,6-dicloro-benzaldehido
(1440.9g, 6.42mol) en tOH (3.2L) se agregd lentamente (la
temperatura interna no excede 24°C). Después de la adicidn,

la reaccidén se agitd durante la noche
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La reaccidédn se diluyd con EtOAc (5.3L) y se lavd con agua

—
|

.7L). Las capas se separaron y
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EtOAcC (3L) . Los organicos combinados son lavados con

salmuera, se secaron sobre NasS0Oy (anhid), filtrados vy

concentrados a aproximadamente 10% de su volumen total. - Lo
precipitado formado es filtrade, triturado con é&ter (2L) vy

secado bhajo vacic para obtener el compuesto del titulo
(1275.36¢, 64% de rendimiento) como wun s&lido blanco. EM

(m/e): 312 (M+1).

0l-4-il]-metanol

aluminic 1M/tolueno

21!



10

15

25

120

(4.62L, 4.62mol) por goteo a una solucidn agitada de 5- éster

metilico del dcido ciclopropil-3-(2,6-dicloro~fenil) -~
isczazol-4-carboxilico (687.14g, 2.20mol) en THFE (4.4L) a

0°C. La reaccidn se agitd a temperaiura ambilente por 2 horas.
Se agregd metanol (150mL) sobre la mezcla a 0°C y se agitd

por 10min. Después, se agregd agua (2.2L) y EtOAc (4.3L). Lo

iltrd a través de celite y todos los

exano y es secado bajo filtracidn a vacilo para obtener el

compuesto del titulo (534.7g, 85% de rendimiento) comoc un

>

sélido blanco. EM (m/e): 312 (M+1)

nil)-iscxazol

[

58mmol) de [5-
ciclopropil-3-(2,6-dicloro-fenil)-isoxazol-4-il]-metancl en
210 nL de diclorometano se agregd 41.96g (1l58mmol) de
ridé en un hafio
de hielo (aproximadamente 0-10°C) y se agregd en porciones a

etrabromuroe de carbono (53g, 158.37 mmol). La reaccidn se
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para obtener un acelte naranja el cual se purifica sobre

cromatografia en columna en gel de silice usando Hexanos a

hex/EtOAc 8:2 como eluyente, para obtener 33g del compuesto

del titule como un sélide blance (90%). EM (m/e): 346 (M+1).

A una solucidén de monoclorhidrato de hexahidro-4H-
azepin~-4-ona (4.87 g, 32.55 mmol), en 40mL de 1,4-dic:ano se

agregd 8.06g (35.80mmol) de di-t-butildicarbonato. La

3

suspensidén resultante se agitd a temperatura ambiente por 10

minutos seguida por adicidn de suspensidn de carbonato de

sodiao 2.07g (19.53 mmol) en agua. La mezcla resultante se
agitd a 80°C por 2 horas. La mezcla de reaccién se enfrid a
temperatura ambilente y el solvente es removido kajo presidn

raducida. Bl vesiduo se diluyd y extrajo con LtOQAc (100 mL 2

3). Las capas organicas combinadas son secadas (NazSOQq),

ia en columna en gel de

204
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(93%). EM (m/e): 214 (M+1).

Etapa 7
Ester terc-butilico del dcido 4-Hidroxzi-azepan-l-carboxilico
5 HO
N
20
o )
A una scolucidén de 1g (4.69mmocl) de éster terc-
10 bhutilico del é&cido 4-oxo-azepan-l-carbozilico), en 2 mL de
Metanol y 8mL de THF, se agregd a 0°C (baflo de hielo)
tetrahidroborate de sodio (0.18g, 4.6%awcl). La mezcla
resultante se agitd a 0°C por 1 h. A la mezcla de reaccidn se

15 mL), después el solvente es vremovideo y la suspensidn
r ltanice se diluyd con agua y extrajo con EtOAc (250 mlL).

20

25

215
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A una solucidén de 36.11g (1l67.7 mmol) de éster

300mL de tetrahidrofurano a 0°C (bhafc de hielo), 35 agregan

18-corona-6 (63.43yg, 237.53 mmol) y terc-butédxido ds potasio

(28.06g, 250.04 mmol). La mezcla resultante se agitéd por 20
min a temperatura ambiente bajo nitrdgeno, seguida por

adicién de una solucidn de 48.5g ( 139.75 mmol) de 4-

Bromometil-5-ciclopropil-3-(2,6-dicloro-fenil)-isoxrazol en
100 nL tetrahidrofurano durante un periodo de 1 hora. La
mezcla resultante se agitd a tenperatura ambiente bajo
atmdsfera de nitrdgeno por 12 horas. Se agregd agua (200mL)
a la mezcla de reaccidén y el solvente se removid bajo presidn

reducida. Bl aceite marrdn resultante se diluyd con LtOAc (2
%= 2%5%0mL), vy se lavd con salmuera (2 x 150 mL). La capa
organica se secd (Na,S0Qy4) , filted N concentrd para
proporcionar un crudo el cual se purifica sobre cromatografia

en columna en gel de silice (Eluyendo con Hexanos/EtOAc 8:2)

ulo comoe un aceite

cr

ti
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hlanco/amarillo. (83%). EM (m/e): 481 (M+1).
Etapa 9
4-[5-Ciclopropil-3-(2,6-dicloro-fenil)-iscracol-4-ilmetoni]-

NH

Una solucidén de 56g (116.32mmcl) de éster terc-

butilice  del  dcido  4-([5-ciclopropil-3-(2,6-dicloro-fenil) -
isoxazol-d-ilmetovi]-azepan-l-carboxilico 2n 150nL de
diclorometana a 0°C (bafo de hielo) se tratd con éacido
trifluorcacético (150mL, 1.98mol) La mezcla se agitd a

y se lavd con salmuera (1 x 100 nl). Los orgédnicos son
secados (NayS0Q,), filirados y concentrados para proporcionax
38 g del compuesto deseado como un aceite amarillo (86%). EM

(m/e): 381 (M+1).
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A una solucidén de 16g (42mmol) de 4-[5-ciclopropil-
—=%znil) -isoxazol-4-ilmetoni]l —azepan en 40mL de
bxido de dimetilo, se agregd 4-yodobenzoato de etilo
(21g, 67mmol), prolina ( 2q, 16.7mmcl) y yodurce de cobre(I)

(3.2g, l6.7mmol). La mezcla resultante es d

ificada con

177}

Sdja

{8

arbonato de potasio (11.6g,

Q

nitrdgeno seguida por adiciédn de

84mmol) . La mezcla de reaccidén se agitd a 100°C por 14
horas. La mezcla se enfrid a temperatura ambiente y se apagd
con agua. La mezcla es extrajo con EtOAc, los orgdnicos son

filtrados N concentrados para

bre cromatografia

[\S]

en columna en gel de silice (Eluyendo con Hexanos/BtOAc 3:2),

para obtener 17g de del compuesto del titulo racémico.

El material racémico es sometido a una purificacidn
quiral (columna Chiralpak™, hex-DMEA (0.2%)/ IPA 6:4 como
eluyente) para proporcionar 8.28g del isdmero quiral deseado



15

20

25

126

Etapa 11

Acido 4-{4-[5-Ciclopropil-3-(2,6-dicloro-fenil)-isoxazol-4-

ilmetoxi]-azepan-1-il}-benzoico

0
N o
N
Cl\,,_;tf-'f ~. .- Cl i AN
9 P
- OH

A una solucidn de 8.28g (15.64mmol) de éster

etilico del é&cido 4-{4-[5-Ciclopropil-3-(2,6-dicloro-fenil)-

isoxazol-4-ilmetoxi]-azepan-1-il}-hbenzoico (Isémero B) en 50

nlL de etanol y 150 wL de tetrahidrofuranc, se agregd
hidrdxido de potasio (55.16g, 73.19%mmol) . La mezcla
resultante se agitd a 60°C por 14 horas. La mezcla se enfrid

a temperatura ambiente y acidificéd con 2N HCL a pH 5-6. EL

solvente se removid bajo vacico, la suspensidn resultante se

diluyd con CHpCl, (150 wmL) y se lavd con agua (2 % 60 mL). La

1~
O

capa organica se secd (MgS50Q4), filtrd y concentrd para
proporcionar 7.76 g del compuesto del titwlo como un sdélido

blanco (98%). EM (m/e): 501 (M+1).
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Ejemplo 34

Acido 6-(4-((5-Ciclopropil-3-(2,6-diclorofenil)isoxazol-4-

il)metoxi)azepan-1-il)benzo(d])isotiazol-3-carboxilico

0
N N o~ — c{\-
O
Ch, A ¢l 4 \—{ \
, N S,N
P .

Preparacién de Intermediario 34A: 6-(4-((5-ciclopropil-3-

(2,6-diclorofenil)isoxazol-4-il)metoxi)azepan-1-

il)bhenzao[d]isotiazol-3-carboxilato de metilo

, 0
WAoo~ &
N—g_ Q
e, I o LN 28
.-\.. o \,N
S
@i
A un matraz secado en horno, purgado con argédn, se
agregd 4-((azepan-4-iloxi)metil)-S5-ciclopropil-3-(2, 6-
diclorofenil)isoxazol (0.51 g, 1.34 mmol), 6-

bromohenzo[d]isotiazol-3-carboxilato de metilo (0.30 g, 1.10
mmol), carbonato de cesio (0.51 g, 1.56 mmol), X-Phos (0.04
g, 0.084 mmol), =xileno (10 ml) y Pdy(dha)s (0.025 g, 0.028
mnol) . Se purgd la mezcla con argédn y se calentd a 130 °C

hasta que los materiales de partida son consumidos como se

nfirma por TLC. Se enfrid la mezcla de reaccidn a
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temperatura ambiente, se filtrd a2 través de celite vy
concentrd 1in  vacuo. El producto crude se purifica por
cromatografia instantédnea sobre gel de= silice eluyen con
6:4 hexano/acetato de etilo para proporcionar 0.30 g (47.0%)
del compuesto del titule como un sdlide blancuzco. ER/EM m/z
571.11 (M+1).

Los compuestos listados &n la tabla 4 son
preparados esencialmente como se describe en el Ljemplc 34,

Etapa 1 usando los intermediaricos de bromuro y  amina
apropiados (reactivos) Las Preparaciones 1 y 2 usan S-Fhos
(0.075 eq) y BINAP (0.075 eqg) en lugar de X-Phos (0.075 eg) -
el cual se usd en todas las otras preparaciones en la tabla
4.
TABLA 4
Prep No | Nombre Datos
35A -(4-((5-ciclopropil-3-(2,6-diclorofenilyisoxazal-4- EI\IA{/EI;A
ll)]]]eL'Jf.l)a._Clel] 1-i)-2-metilbenzoaio de metile Matil (,- L
529.16
3-(4-((5-ciclopropil-3-(2,6-diclorofenil)isoxazol-4- ER/EM
36A : N (M+1)
iDmetoxi)azepan-1-i)benzoato de matilo 51512
6-(4-((5-ciclopropil-3-(2,6-diclorofenil)isorazcl-4- EP/EM
37A iDmetoxzi)azepan-1-il)-1-metil-1 H-indazol-3-carboxilato de metilo | (M+1)
571.13
38A 5-(4-((5-ciclopropil-3-(2,6-diclorofanil)isoxazol-4- 5\[}{5];4
imetozi)azepan-1-il)benzo[b]ticfen-2-carboxilato de metilo 571 .00
39A 5-(4-((G-ciclopropil-3-(2,6-diclorofenil)isoxazol-4- g\l}ﬁ?;/l
iDmetozazepan-1-il)-1-metil-1 A-indol-2-carboxilate de metilo 568.26
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Prep Mo | Nombre Datos
A0A 6-(4-((5-ciclopropil-3-(2,6-diclorofenil)isoxazol-4- g\l}l/}Ell;A
iDmetozi)azepan-1-il)benza[bliiofen-2-carboxilato de metilo 57112
41A 6-(4-((5-ciclopropil-3-(2,6-diclorofenil)isoxazol-4- 5\141/:311;4
imetoxiazepan-1-il)-1-metil-1 H-indol-2-carbaxilato de metilo 568.25
5 'ER/EM
A9A 4-(4-((1-2,6-diclorafenil)-4-isopropil-1 H-pirazol-5- (M-1)
iDmetoxi)azepan-1-il)benzoato de metilo 516.15
ER/EM
43A 4-(4-((1-(2,6-diclorafenil)-4-isopropil-1H-1,2, 3-triazol-5- (M-=-1)
iDmsztoxi)azepan-1-il)benzoato de metilo 517.15
44A 4-(4-((5-ciclopropil-2-(2-(triflucrometoxi)fznil)isorazol-4- (E]\I/[{/lﬁl;/l
10 imetozi)azepan-1-il)bsnzcate des matilo 5‘22 10
6-(4-((5-ciclopropil-3-2-(triflucrometoxi)fenil)isoxazol-4- ER/EM
A | imetozi)azepan- 1-il)- 1-metil-1 H-indol-3-carboxilato de metilo | G 1)
e ) - B 584.30
46A 6-(4-((5-ciclopropil-3-(2-(triflucrcmztoxi)fenil)iscxazol-4- E]\l}i F;l;/l
iDmetoxi)azepan-1-il)benzo[bliiofzn-3-carboxilato de etilo ¢ i
601.26
15 Etapa 2
Acido 6-(4-((5-Ciclopropil-3-(2,6-diclorofenil)isoxazol-4-
il)metoxi)azepan-1-il)benzo[d]iscotiazol-3-carboxilico
Se agregd hidrdxido de potasio (0.118 g, 2.10 mmol)
a una solucidn de 6-(4-((5-ciclopropil-3-(2,6-
20 diclorofenil)isoxazol-4-il)metoxi)azepan-1-
il)benzo[dlisotiazol-3-carbhoxilato de metilo (0.30 g, 0.52
mmol) en etanol (2ml) y tetrahidrofurano (6 wl). La mezcla
se agitd a 60 °C por 24 h y se concentrd en vacuo. El
residuo se disolvid en agua (8ml), acidificdé a pH~5 con 1 N
25 HC1 vy extrajo con diclorometano (2x10ml). Los extiractos

222
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organicos son secados sobre sulfato de sodio y el solvente se

evapord en vacuo para proporcionar 0.15 g (51.0 %) del
compuesto del titulo como un sélido klanco. ER/EM m/z 558.06
(M+1) .

Los compuestos listados en la tabla 5 son
preparados esencialmente como se Jescribe en la preparacidn
de Ejenplo 34, Etapa 2, vsando los ésteres de las
preparaciones 35A-46A.

TARLA 5
No. Ej. | Nombre Datos
35 dcido 4-(4-((5-Ciclopropil-3-(2,6-diclorofenil)izozazol-4- | ER/EM (M-+1)
iDmetoxi)azepan-1-11)-2-metilbenzoico 514.14
acido 3-(4-((5-Ciclopropil-3-2,6-diclorcfenil}icorazol-4- .
36 thldL 3 (4-(( Ci lu[.lC‘[Ill 2,6-diclorcfenil)izoxazol-4 ER/EM (M+1)
il)metoxi)azepan-1-il)benzoico
501.14
f o e (4-((5-Ciclonronil-3 (2 6-diclorofenilisorazol-d-
T | inctoriasepen i) et Findam oo, | ER/EM 04
Nnetoxljazepan 1< aazcl-5-carncoxine 55522
. acido 5-(4-((5-Ciclopropil-3-(2,6-diclorofenil)isoxazol-4- | oo o
. . . . . <K/ +
33 i)metozi)azepan-1-il)benzo[bltiofen-2-carboxilico SE;;/I;];A (M+1)
acido S-(4-((5-Ciclopropil-3-(2,6-diclorofznil)isoxazol-4-
. . . . . . R/ +
39 imetoxi)azepan-1-il)-1-metil-1 H-indol-2-carboxilico ISZSIZ/EI;/[ (M+1)

207
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No. Ej. | Nombre Datos
acido 6-(4-((5-Ciclopropil-3-(2,6-diclorofenil)isoxazol-4- | o -
40 imetoxi)azepan-1-il)benzo/bltiofzn-2-carboxilico ER/EM (M+1)
557.07
acido 6-(4-((5-Ciclopropil-3-2,6-diclorafenil)izorazal-4- | o o L
4 iDmetozi)azepan-1-il)-1-metil-1/-indol-2-carboxilico ER/EM (M+1)
554.17
42
Acido 4-(4-((1-2,6-Diclorafenil)-4-isopropil-1 H-pirazol-5-
?I]Cll—-l:t---‘ ,(34 ((1 ]("'iGb?I:l(‘lt fenil)-4-isopropil-1 H-pirazol-5 ER/EM (M+1)
imetoxi)azepan-1-il)benzoico 502.19
43
acido 4-(4-((1-(2,6-Diclorofenil)-4-isopropil-14-1,2,3-triazol-
S-iDmetoxi)azepan-1-iDbanzoico ER/EM (M-+1)
503.16
-(4-((5-Ciclopropil-3-Q-(trifluorometoxi)fenil)isorzazol-4- ,
44 4 (ﬂ —(EJ .C‘I(..]—J]Jlu])ll._ —(_ (h'lﬂw?]Fm toxi)fenil)iserazol-4 ER/EM (M+1)
il)metoxi)azepan-1-il)benzoico acido
517.18
-(4-((5-Ciclopropil-3-Q-(triflucrometoxi)fenil)isorazol-4- .
45 §( _(.(—, '_ulu—pl ])Il‘_ (2-(tr I'ﬂl.lflf‘l?‘l‘ :)f m.]?l oia (?] ‘4 ER/EM (M+1)
ilymetoxi)azepan-1-il)-1-metil-1 H-indol-3-carboxilico 4cido
570.27
46 6-(4-((&-Ciclopropil-3-(2-(triflucromszioxi)fenil)isorazol-4- ER/EM (M+1)

imetoxi)azepan-1-il)benzo[b]ticfen-3-carboxilico dcido

573.07

04
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REIVINDICACIONES
Habhiéndose descrito la invencidn como antecede, se
reclama como propiedad lo contenido en las siguientes
reivindicaciones.
1. Un compuesto de f£érmula
R:‘“\ g
U
R
caracterizado porque:
ges 1l o6 2,
R! es cloro, fluoro, o trifluorometoxl;
R? es hidrdgeno, cloro, fluoro, o triflucrometoxi;
R® es trifluorometile, ciclopropile o iscpropilo;
X es C o N, sienpre gue cuando X es C, g es 1;

benzotienilo, indazolilo, indeolilo, naftilo, fenilo
piridinilo, cada uno opcionalmenie sustituido con metilo
fenilo; o una sal o enantildmero del mismo farmacéuticamente
aceptable.

2. Un compuesto de conformidad con
reivindicacién 1, caracterizado porque RY' es cloro
triflucrometoxi y R? es hidrdgeno o cloro; o una sal

225
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enantidmero del mismo farmacéuticamente aceptable.

3. Un compuesto de conformidad con la
reivindicacién 1 & reivindicacidén 2, caracterizado porque Ry
R? ambos son cloro o en donde R' es trifluorometoxi y R? es
hidrbdgeno; o una sal o enantidmero del mismo
farmacéuticamente aceptable.

4, Un compuesito de conformidad con cualguiera de
las reivindicaciones 1 a 3, caracterizado porque R® es

ciclopropilo o isopropile; o una sal o enantidimero del mismo

5. Un compuesto de con

las reivindicaciones 1 a 4, caracterizado porgue R® es
ciclopropilo; o una sal o enantidmero del mismo
farmacéuticamente aceptable.

las reivindicaciones 1 a 5, caracterizado porgue Ar' es

5-indeolilo o 6-indolilo, 4-fenilo y Z2-piridinileo, cada uno

opcionalmente susiituido con metilo o fenilo; o una sal
enantidmero del mismo farmacéuticamente aceptable.

7. Un compuesto de conformidad con cuvalguiers

O

benzoisotiazolilo, S5-bhenzotienilo, 6-benzotienilo, 6-
indazolilo, 5-indelilo o 4-fenilo, cada uno opcionalmente

sustituido con metilo; o una sal o enantidmero del mismo

205
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8. Un ccompuesto de conformidad con cualguiera de

o . . o U S 1

las reivindicaciones 1 a 7, caracterizads porgue el grupo Ax
es 5-benzotienilo, 6-benzotienilo, 5S-indolilo, 6-indolilo o

con metilo; © una

0]
o]
(w0
[
[02]
-
92}
v
l_—l
e
-
l_l
[aN
O

4-fenilo, cada uno opcicnalm
sal o enantidmerco del mismo farmacéuticamente aceptable.
9, Un compuesto de conformidad con cualguiera de

las reivindicaciones 1 a 8, caractevizado porgue g es 1 y X

es N; o una sal o enantidmerc del mismo Tfarmacéuticamente

10. Un compuesto de con
las reivindicaciones 1 hasta 8, cavacterizado porque ¢ es 1 y
X es C; o una sal o enantidmero del mismo farmacéuticamente

aceptable.

11. Un compuesto de conformidad con cualquiera de

las reivindicaciones 1 a 8, caracterizado poxgue g es 2 y X
es N; o una sal o enantidmero del mismo farmacéuticamente
aceptable.

12. Un compuesto de conformidad con la
reivindicacidén 1, caracterizado porgue R' es cloro o
trifluovometoxi; R? es hidrégeno o cloro; R*® es ciclopropilo;
¥ es C o N y el grupo Ar' es 4-fenilo, 2-piridinilo, 6-
indeolilo o 6-benzotienilo cada unc opcionalmente sustituido
con metilo.

13. Un compuesto de conformidad con la

P
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reivindicacién 1, caracierizado porgue se selacciona  del

grupo gue consiste de

adcido 5-{4-[5-Ciclopropil-3-(2,6~dicloro-fenil) -
isorxazol-4-ilmetoxi]-piperidin-1-il}-bifenil-2-carboxilico,
acido 5-{4-[5-Ciclopropil-3-(2-trifluorometoxi-

carboxilico,

adcido 5-{4-[3-(2,6-Dicloro-fenil)-5-iscpropil-
iscrazol-4-ilmetoxi]-piperidin-1-il}-bifenil-2-carbonzilico,

adcido 4-{4-[3-(2,6-Diclorc-fenil)-5-isopropil-
isorazal-4-ilmetoxi]l-piperidin-1-il})-naftalen-l-carboxilico,

acido 4-{4-[5-Ciclopropil-3-(2,6-diclaoro-fenil) -

dcido 4-{4-[5-Tsopropil-3~-(2-trifluorcmetoxi-
fenil)-isoxazol-4-ilnetoxil]-piperidin-1-il}-kbenzoico,

acido 4-{4-[5-Ciclopropil-3-(2,6-dicloro-fenil) -

adcido 4—{4-[5-Ciclopropil-3-(2-trifluorometoxri-
fenil)-isoxazol-4-ilmetoxi]-piperidin-1-il}-2-metil-henzoico,
dcido 4-{4-[5-Ciclopropil-3-(2,6-dicloro-fenil) -

isoxazol-4-ilmetoxi] -piperidin-1-il}-2-metil-khenzoico,
acido 4-{4-[3-(2,6-Dicloro-fenil)-5-isopropil-
isorazol-4d-ilmetoxi]-piperidin-1-il}-2-metil-henzoico,

acido 4-{4-[3-(2,6-Dicloro-fenil)-5-isopropil-

2T
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=h

acido 6-{4-[3-(2,6-Dicloro-fenil)-5-isopropil-

isoxazol-4-ilmetoxi]-piperidin-1-il}-1-metil-1H-indol-3-

carboxilico,

acido 6-{4-[3-(2,6-Dicloro-fenil)-5-isopropil-
isoxazol-4-ilmetoxi]-piperidin-1-il}-kenzo[b]tiofen-2-
carboxilico,

dcido 6-{4-[5-Ciclopropil-3-(2-trifluorometoxi-

fenil)-isoxazol-4-ilmetoxi]-piperidin-1-il}-1-metil-1H-indol-

3-carboxilico,

acidao 6-{4-[5-Ciclopropil-3-(2, 6-dicloro-fenil) -
isoxazol-4-ilmetoxi]-piperidin-1-il}-1-metil-1H-indol-3-
carboxiliéo,

dcido 6-{4-[5-Ciclopropil-3-(2, 6-dicloro-fenil) -
isoxazol-4-ilmetoxi]-piperidin-1-il}-khenzo[b]ltiofen-3-
carboxilico,

acido 4-[5-Ciclopropil-3-(2, 6-dicloro-fenil) -
isorazol-4-ilmeto=i]-3,4,5,6-tetrahidro-20-[1,2"]hipyridinil-

acido 4-{4-[3-(2,6-Dicloro-fenil)-5-iscpropil-
isoxazol-4-ilmetoxi]-piperidin-1-il}-3-metil-henzoico,
acido 4-{4-[5-Ciclopropil-3-(2,6-diclorc-fenil) -

isoxazol-4-ilmetoxi]-azepan-1-il}-benzoico,
acido 6-{4-[5-Ciclopropil-3-(2, 6-dicloro-fenil) -

isoxazol-4-ilmetoxi] -

3l

zepan—-1-il}-1-metil-1H-indol-3-
k

carboxilico,

229
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acido 6-{4-[5-Ciclopropil-3-(2, 6~dicloro-fenil) -

isovazol-4-ilmetoxi]-azepan-l-il}-kenzo[bltiofen-3-
carboxilico,

acido Trans—-4-{4-[5-Ciclopropil-3-(2, 6-dicloro-
fenil)-isoxazol-4-ilmetoxi]-ciclohexil}-benzoico,

acido Trans-4-{4-[5-Ciclopropil-3-(2-
trifluorometori-fenil)-isoxazol-4-ilmetoxi)-ciclohexil}-
benzoico,

acido Trans-6-{4-[5-Ciclopropil-3-(2-
triflucrometoni-Zenil)-isoxazol-4-ilmetori]-ciclohenil}-1-

metil-1H-indol-3-carboxilico, vy

-Ciclopropil-3-(2-trifluorometoxi-

[8)]
Q
[o N
(0]
[®)]
(_J -
(9]
|
N
|
I
|
Ut

chexil}-l-metil-1H-indol-3-

l_.
X_J
=
)
ci
Q
|_:.
{
)
l_l
@]
I_.I

fenil)-iscxazol-4-3
carboxilico;

o una sal o enantidmero del mismo farmacéuticamente
aceptable.

14. E1l compuesto del Acido 4-{4-[5-Ciclopropil-3-

(2,

N

A-dicloro-:

benzoico

2.0
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mismo farmacéuticemente

9]
i}
l_—l
C) N
=
(T)
o
CL
D
l_l

@) una o enant

aceptable.

15. El1 compuesto del acido trans—-4-{4-[5-
ciclopropil-3-(2,6-dicloro-fenil)-isoxazol-4-ilmetoxi] -

ciclohexil}-benzoico

— 0
. Q-
Q7N N 7 o
N*—u..
Cl
Cl
o} una sal o enantidmero del mismo farmacéuticamente

aceptable.
16. El compuesto del écido 6-~{4-[5-Ciclopropil-3-

(2,6-dicloro-fenil)-isoxazol-4-ilmetoxi]-piperidin-1-1i1}-1-

o una sal o enantidmero del mismo farmacéuticamente
aceptable.

17. Un método para tratar dislipidemia Y
enfermedades relacionadas, caracterizado porgue comprende
administrar una cantidad terapéuticanente efectiva de un

23l
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compuesto de conformidad con cualquiera de las

reivindicaciones 1 a 16 a un paciente en necesidad del mismo.
18. Una composicidn farmacéutica, caracterizada

porque comprende un compuesto de conformidad con cualquiera

de las reivindicaciones 1 a 16 y un portador, diluyente o

19. Un compuesto de conformidad con cualquiera de
las reivindicaciones 1 a 16 para uso en terapia.

20. Un compuesto de conformidad con cualquiera de
las reivindicaciones 1 & 16 para uso en <l tratamiento de

: -~ L A

dislipidemia y enfermedades relacionadas.

252
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RESUMEN DE LA INVENCION

férmula
R* 3
\U R
J ‘< .
N {CHa),

en donde las variables son como se definen eéen este
documento y sus composiciones ticas y métodos para

dislipidemia vy

Cia
o
=
j—
@
[9)]
e
[31]
I
3]
(e
=
[3)]
Q
=

uso se describen como

O

enfermedades relacionadas a dislipidemi

32
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WRITTEN OPINION OF THE Intarnational application No.
INTERNATIONAL SEARCHING AUTHORITY PCTAS2008069719

Box No.| Basis of the opinion

544

. With regard to the language, this opinion has bean establishad on the basis of:

B the intarnational application in the language in which it was filed

O atranslation of the inlermational application into |, which is the language of a translation furnished for the
purpdses of international search (Rules 12.3(a) and 22.1 (b)).

O  This opinion has been establishzd taking into acecunt the reclification of an obvious mistake authorized
by or notified to this Authority under Bule 91 (Rulz 43bis.1(a))

With regard to any nucleotide andior amino acid sequence disclosed in the international application and
necessary to the claimed invention, thiz opinion has been established on the basis of:

a. type of material:
O a sequence fisting
O  table(s) refatzd o the sequence listing
b. format of material:
O on paper
O in electronic form
. tima of lilingAurnishing:
O contained in the international application as filed.
O - filed together with the international application in electronic form.

8 furnished subsequently o this Authority for the purposes of search.

. O Inaddition, in the case that more than one version o copy of a sequenca listing andhr table relating thereto

has baen liled or furnishad, the reguired statements that the information in the subsequant or additional
copies is identical o ihat in the application as filed or does not go beyond the application as liled, as
appropriate, were furnished.

Additional comments:



WRITTEN OPINION OF THE

INTERNATIONAL SEARCHING AUTHORITY

International application No. '
PCTAS2008069719

Box No.V  Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or
industrial applicability; citations and explanations supporting such statement

1. Statement

Novelty (N) ‘ Yes:
No:

Invantive step (1) Yes:
No:

Industrial applicability (1A) Yes:
No:

2. Citations and explanations

see separate sheet

Claims
Claims

Claims
Claims

Claims
Claims

Box No. VI Certain documents cited

* 1. Gertain published documents (Rules 435is.1 and 70.10)

and/or

o

see form 210

Hon-written disclosuras (Fides 420is.1 and 70.9)

Box No. VIl Certain observations on the international application

The following cbservations on the clarity of the claims
claims are fully supported by the description, are made:

see separate sheet

(

, description, and drawings or on the question whether the
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING
AUTHORITY (SEPARATE SHEET) PCT/US2008/069719

Re ltem V

Reasoned statement with regard to novelty, inventive step or industrial
applicability; citations and explanations supporting such statement

Claim 17 relates to subject-matter considered by this Authority o be covered by the
provisions of Rule 39.1(iv) / 67.1(iv) PCT. The patentability can be dependent upon the
formulation of the claims. The EPO, for example, does not recognise as patentable
claims to the use of a compound in medical treatment, but may allow claims to a
product, in parlicular substances or composilions for use in a first or further medical
treatment.

Reference is made to the following document/s/:

D1: WO 2004/048349 A (SMITHRLINE BEECHAM CORP [US]; BOGGS SHARON D
[US]; COLLINS JOH L [US];) 10 June 2004 (2004-06-10) cited in the application

D2: WO2007/092751 A (LILLY CO EL! [US]; BELL MICHAEL GREGORY [US]; GENIN
MICHAEL JAMES [US]) 1€ August 2007 (2007-08-16) cited in the application

D3: WO 2007/140174 A (LILLY CO ELI [US]; BELL MICHAEL GREGORY [US]; DOTI
ROBERT ANTHON'Y [LIS]) 6 Decembar 2007 (2007-12-06) cited in the application

D4: WO 2007/140182 A (LILLY CO ELI [US]; BELL MICHAEL GREGORY [US]; DOT!
ROBERT ANTHUCIY [US]) 5 December 2007 (2007-12-06) cited in the application

Novelty

Only D1 has been published in time and represent the only relevant prior art document.
The document describes farnescid X receptor agonists showing an isovazolyl central
ring, a subslituted phenyl ring at position 3 (mostly disubstituted at positions 2,6) and a
pheny! ring (further substituted attached at position 4 vis an -O-CH.- linker (all the
examples show this specific combination). |

The prezent compounds claimed according to claim 1 also show the central isoxazolyl
ring subatituted at position 3 by a phenyl ring and carrying at position 4 a -CH,-O- linker.
The ring attached to the cxygen alom is either a‘6-membered C ring or a 6- or 7-
membered N containing cy«lic element. The ring is saturated and a further Ar' group is
directly attached thereio. Novelly is mostly based on the saturated nature of the X
containing ring as well as the absence of the Z linker (D1's nomenclature).

Inventive step .
The problem underlying the present application resides in the provision of compounds
that are believed to be polent and efficacious agonists of FXR. Such compounds would

Form FSTASA/IR7 (Separate Theet) (Shest 1) (EFO-Apnl 2005)
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Data aro givon in terms of affinity vatues from a ptot of v
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digtinct olomonts reportcd undor novelty ac vaell as the cpacitic rastrictcd dofinitt
Ar' confer non swiousness as the propascd claimsd solution,

"Datn givon on poges 15 and 16, besad on in-vitro and i-wWia medale, o ars
a upport on wiiloh inverdlva step coukd ba bascd. It has Baan noticed that in bo
ogsaye a rango ks givon or <5 ganorol valsac and anly for Exanipde 7 cnd 7 gpes
41 reponicd. A fuaharmioarat explanetion about which campaunds dre mcant b
dolinltion *tha cofigdunds of tho v ntion tested..” cxubd b2 furth>r roguested (1
plinso), 6o thal the secsific tooheal edfcel can e reasonably cscrbcd to tho w
spactrum of chormdeal structurcs clalmed In claim 1,

An Invanlive step Is ot present recognized.

Ho itom VI
Cartain documents clted

Ceonaln publishsd cocumants

AopicsRm s
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WO 2007/092751 (2007-08-16) (2007-02-02) (2006-0
WO 2007/140174 (2007-12-06) (2007-05-22) (2006-0
WO 2007/140183 (2007-12-06) (2007-05-22 (20060



WRITTEN OPINION OF THE | | " International application No.
INTERNATIONAL SEARCHING : :

AUTHORITY (SEPARATE SHEET) . : PCT/US2008/069719

Re Item VIl ‘

Certain observations on the international application )

Claim 1 only refers to compounds of general formula Il as given on page 7 of the
description. In the whole description, however, a reference to compounds of 'br‘oader
formula 1 is present as part of the present invention. The description |s thus not in
conformity with the claims as required by Rule 5.1(a)(iii) PCT.

Form PCTNSA/237 (Soparate Sheet) (Sheet 3) (EPC-April 20105) L - 3%
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International filing Jata (day/month/year)
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(Earli=et) Friority Data (day month/'ear)
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Thiz intarmnational saarch report has been préparad by this Ilemational Searching Authority and is tranzmitted to the applicant
according to Artichs 12, A copy 18 teing transmited to the Intemational Bureau.

Thiz inteinational s2arch report conglsts of a total of 4 sheats.
1tiz abgo acsompaniad by a copy of eaczh pricr ant dosument cted in this report.

1. Basis of the report
a. With regard to the language, the international search was cardzd out on the bagis of:
the intarnational application In tha languagde in whicl it was filed

a tranglation of the Intemational application inte , which Is tha langiaga
of a wanskation tinished tor the purposes Sf ntarnational search (Rutes 12.3a) and 23.1())

b, D This intarnational search report has bien astablished taking into account the reetification of on obvious mistako
authorized by or niotified 1o this Autharity under Rule 31 (Rule 42.€0/5(a)).

c. D Witlh regard to any nucleotide ond/or amino acid sequence digslaesd In the intarnational application, sze Bow No. .

>

D Certain claims wore found unsearchable (Sea Box Mo, 1)
a. D Unity of invention is lacking (s Bor Mo 1)
4, With regard to ihe title,

the teot i3 approved as submitted by the applicant
D tha test has Laen establizhed ty this Authanity 1o read aa folicws:

[

With regard to the abstract,
they taxt 15 approved as aubmitiad by the appicant

D the: taxt has baen established, according o Rule 38.2(1), by this Authurity a2 Itappsars in Bos N, IV, The appliant
raay, Within ane ronth from the date of malling of this intsrnational search raport, submil comments to this Authority

6. With regard 1o the drawings,
a. the figure of he drawings to e published with the abstract is Figura No.
E:l a3 sugdestad Ly tha applinant
E] as e2isctad by this Authorily, Lecause the applicant falled o zuggest a figura
[] assziected by this Autrority, becanss tiis figurs bettar charactanzes th nventicn
b [] nons of the figurs i3 t bs putbdishéd with tha abstract

Form PCT/ISA/210 (tirst shest) (April 2n)7)
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_____ 1na, articuls 27 Azl Tratado de

roio, se lz comunica que:

Azl documento =n gue consta la cesidn del
golicitante o a su causante, conforme a lo
dz la Decisidn 488 de 1z Comizidn ds la
znios ocorgadoz an ¢l sxivanjzio, estos

1o ulSpLCSLD por loz zriiculos 2592 y 280 d=21
se crace de laz declarccioner s que hace
ada de Cuupwvaﬁi 21 Macevia Jde Patentes

-

termins segiin indigquen
caugante, de

Ticule = des

la ular Unica de Superintendencia de Industria y Comercio.

En  cunplimiznte de  lo digpussitoc por =21 arviiculo 29 de la Decisidn 4846, se le
requisre para gue  dentiro del  téErwine de Jdos meses  siguientes a la fecha Jde
notificacidn 4zl pressnce oficio, compleis los vaquisitos antericrmente enunciados.
En cazc de no dzy cumplimiento al presente reguarimdiznto, la aolicitud se
considerard abandonada y perdsrd su prelacidn

Notifiqu;"e oficic conforme a lo dispuesto en 21 numeral itesral

= dzl

). itulo p

j_,

R1l contestar faver indiguz &l atunzro
d: redicacidn consdignedo za &l sdrulo

ada

ircu

oy

7 y 10 PRY:
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Teniznds <en cusnta dque el capitulo  relvindicatorico presentads exceds de diez

reivindiczcionss, =3 necesario que cancele la tasn estallecida por cada

ivi i A D conformidad con 13 dispuesto =2n la

1 & presentacidin de ls solicitud, so pena
present: trimite sdmindstrativo.

Er  conszcusncia, con fundamento  en lo previsto  pov el articulo 12 del C&digo
Contenciczo  Administrative, se le requiere pavs que dentvo del tdrmine dz dos (2)
meses 2iguisnites 2 la fecha de nocificacidn del presente oficio atiends el
requeriniento agui  ssfislado Lo ancerior, eon &€l alcance que para tal sfscto
establece 21l articulo 12 de la wmisma codificaciin, wvespacto ds las reivindicaciones
adicicmales.
Nepificquese ¢l prazssnte oficio conforme s lo dispussio =n 2]l mameval 5.2, literal
), Ael capitulo quinto del titwvlo primers de la Cizculsay fnjca 177 10 d2 2001.
-
Z—‘LIv CRARMENZA CESPEDES DE VERGEL
ivectora de ! Ju{ vas Crzacionzss (c)
J
El rce;icx_ redqueriniento Fue notificeda pox fijacidén an lizta de
fecha !IHﬁ
adpall R 20"3
A1 contester Iavor indiguz &l g:dz Centro: Cavrrera 13 No. 27-00 picogs 2, 5, 7 vy 10 PBX: 5370000
dez redicecidn consignedo z2n el Gzde CAN: Av, C rrzve 50 Mo, 26 - S5 int.2. T2l 5280070
Call Center 6513240. Linea 01000-910165
Web: wwu.sic.gov.co e-mail: info@sic.gov.co

Bogot& D.C. Colombia



