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Folios: 441

FORMULARIO UNICO DE SOLICITUD DE PATENTE

PCT

ENTRADA EN FASE NACIONAL

@ Patente de Invencidn,
Capitulo 1.

SOLICITUD DE:
[ Patent= de Modelo de Utilidad.

O] Capitulo 11

®

SOLICITANTE
(71)

Nombre: BOEHRINGER INGELHEIM
INTERNATIONAL GMBH

zociedad constituida y sviztente bajo laz

leyes de Alemania.

Cireccidn: Binger Strasss 173,
55216 Ingzlhaim am Rhsin,
Alermania

Domicilio: Ingelhaim am Rhein,
Alemania

IDENTIFICACION

C.C. O NIT

C.E. ] Otro
Cual

O
L]

Namero

®

REPRESENTANTE
O APODERADO

Hornbre:

Diraccibn: Carrara 42, To, 72-35

Teléfono: 347 36 11
Fax: 211 86 50
E-mail: clientes@oavelier.com

Crornicilio: BEogota, Solombia.

LIJZ CLEMEMCIA CE PAET

IDENTIFICACION
C.C. NIT ]
CE. O Otro O
Cual

®

INVENTOR (ES)
(72)

1. Rajashekhar BETAGERI

Bochringer Ingslheim Phamaceuticals,
Inc.,
900 Fidgebury Fioad,

P. Q. Box 368,
Ridgsfield,
Coonnectiout 06377-0368,

3. Michael Jason BURKE

Bozhringer Ingelhzim Pharmmacauticalz,
inc.,

900 Ridgsbury Road,

P. Q. Box 365,

Ridgefisld,

Connecticut 06377-0364,
Estados Unidos de América

5. Soojin KIM

Eochringer Ingslhasim Pharmacsuticals,

Inc.,

900 Ridgebury RPoad,

. QL Box 368,

Ridgefisld,

Connvecticut 0637 7-0368,
Eztados Unidoz de América

7. Thomas Wai-ho LEE

Eashwinger Ingslhcim Fharmaceuticals,

Inc.,

200 Ridgebury Road,
P. Q. Box 368,
Ridgefisid,

- —p—

Estado: Unidos de América

Hamero 25450344 T.P 23.858
. Todd BOSANAC

Bochringer Ingelhasim Pharmaceuticals,

Inc.,

400 Fidgsbury Foad,
P. Q. Box 268,
Ridgefield,

Conriachicoul 0637 7-0568,

. Christian HARCKEN

Boshringar Ingslhisim Pharmaceuticals,
Inc.,

200 Ridgebury Road,

P. 0. Box 368,

Ridg=field,

Connscticul 0GE7T7-0363,

Estados Unidas de América

. Daniel KUZMICH

Boehringer Ingetheim Pharmaceuticals,
Inc.,

800 Ridgebury Road,

F. Q. Box 363,

Riclgefisid,

Connecticut 0GE77-0268,

E:zladoz Unidoz de América

. Zhibin LI

Boshringer Ingstheim Pharmaceuticals,
inc.,

900 Ridgehury Road,

P. 0. Box< 368,

Ridg=fizld,

Connecticut 0G577-0363,

Estados Unidos de Amdrica
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9. Pingrong LIU 10. John LORD
Eoshringzr Ingslhsim Pharmacsuticals, Roshringer Ingslhsim Pharmacsuticals,
inc., Inc.,
200 Fidgzbury Foad, 900 Fidgebury Poad,
P. Q. Box 368, P. Q. Box 363,
Ridge=field, Ridgefield,
Connecticut 0Ga7T7-0366, Connacticul 06577-05643,
Estzados Unidos de Amdérica Estados Unidos dz América
11. Hossein RAZAVI 12. Jonathan Timothy REEVES
Bochringar Ingelhzim Pharmaceuticals, Boshringsr Ingelheim Pharmaceuticals,
Inc., Inc.,
900 Ridgesbury Poad, 900 Ridgebury Foad,
P. O, Box 368, F. O, Bow 268,
Ridg=field, Ridgefiaid,
Connacticut 05877-0563, Caonnsclicut 06377-0563,
Estados Unidos ds América Eztados Unidog de Amdrica
13. David THOMSON
Eoshringer Ingalheim Pharmaceuticals,
Inc.,
900 Ridgebury Road,
P. Q. Box 363,
Ridgefield,
Connecticut 06877-0363,
Estados Unidos de América

@ PCT (86)
Solicitud Internacional Mo, PCT/US2009/04E058 Fecha: 3 de junio de 2009
Publicacion Internacional Mo, WO 2009/1491239 A1 Fecha: 10 de diciembre de 2009

Titulo (54)
@ MIMETICOS DE GLUCOCORTICOIDES, METODOS PARA SU FABRICACION,
COMPOSICIONES FARMACEUTICAS Y USOS DE LOS MISMOS

@ Clasificacion Internacional (51) C0O7D 471/004

' Prioridad | (33) Pais de Origen (32) Fecha (31) Nomero de Solicitud

sik nold us & de junio de 2008 (61/059,358
Comprobante de pago No.: 10-99.174 Fecha: 22 de noviembre de 2010
Comprobante de pago No.: 10-99 175 Fecha: 22 d= noviembre de 2010

Comprobante de pago No.: 10-101,7153 Fecha: 30 d= noviembrs de 2010
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Anexos:

Comprobants de pago de la taza de presentaciaon de la solicitud por § 554.000.00.
Comprobants de pago por 15 reivindicacionss adicionales después de la décima reivindicacidn

por $390.000.00.

Documento que acradita la sxistencia y representaciin legal cuando el salicitants sea persona

juridica.

Paderes, si fuere el cass

Documents de cesidn :Iel inventor al solicitants o a su causanta.

Declaraciones.

Copia de la solicitud intemacional. (Resumen, deacripcidn, reivindicaciones, dibujos)

Traduccién de ka solicitud internacional al castellans. (Resumen, descripciin, reivindicaciones,

dibujos)

Copia del examen preliminar efectuads por la IPEA.

Traduccién del examen preliminar efectuada por la IPEA.

U

De ser 2 caso, copia del contrato de accesn.
De aar &l caza, documents que acredits a licencia o autorizacién de uzo de conocimientos
tradicionales de las comunidades indigenas.
De ser el caso, cerlificado de dapdsito del matarial bialigico.
2512
Az, informacién sobre alras salicitudes de patents o titulos abtenidos en el
extran j ro por el mismo titular o 2u causants, relacionadas parcial o tatalmentes con la invencién
de esta solicitud.
Otros: VER HOJA DE DOCUMENTOS ANERDS

FIGURA CARACTERISTICA

@x ORDO 0000 HEROOR KX xxgl

@ Salicito la conecesidn de [a patents,

NOMBRE: I LUZ CLEMENCIA DE PAEZ
/ P /

FIRMA : M2 «j’au 1E O 1 \-{57 gc;
CLC, a5 456 0344 de Usaquéen T.P. 23

JGG




CAVELIEF ABDGADOE COLD 0A285-541-162-2 ID-13235440 Ll_,

DOCUMENTOS ANEXOS

1. [] Publicacién Intzrnacional WO 2009/149129 A1
Descripcidn:
Paginas 130 en el idioma original
Paginas 185 en sspaiiol
Reivindicaciones: Nimero (s) 25

Figuras: Namero (s) 29
2. [] Forma PCT/ISA/210. Informe de Busqueda Internacional.

. Forma PCT/ISA/237. Opinidn Escrita De La Administracion Encargada De La Busgueda

Internacional.

G

4. ¥ Extracto de publicacién.

NO SE REALIZARON MODIFICACIONES EN LA
FASE INTERNACIONAL



CONSULADO GENERAL DE COLOMBIA
MUNICH

El Consul General de Colombia

CERTIFICA

Que el Dr. Hanns Paul Tuttenlbery ----- , quién auktentica la fir-
ma del signataric en el pressnte dooumento, sjeccia en la facha
. e T Ry

alli indicads las funcicones de Presidente del Trilunal Pegional
-en Mainz, ----—-m—mm RS T T T

Que la firma POEHRINGER DIGELHEIM TITERNATICUAL i, dxmiciliada
en 55216 Ingslheim am Fhein, Rejistos Mercantil Hr. HE B 1063 31
Juzgad>z Murdcipal Jde Bingen
esta conztituida v 2jerce su ckjsbo social de conformidad con las
leyes de la Replblica Federal de Alemania.

We _ ) cosefizcss L, DIETER LAULI Y. Di. GEREARD. HUBER

guien {es) firman el presente docunento tiene (n) faculiad lzgal
surficience para representar a la menciconada fixma y otorgar poderes
en su nombre.

Que ha tenldo a la vista la docunentacidn que prueha lo anterior.

Munich, 18de Diciembre de 1995

NICARES

: 0 4 ;
, ; R - k
COMSUL GENERAL DR ZOLOGe, A - NK ,///

— Murice
T Twrechocs para la Nacidén US § 6.

Fondo Rotatorio Us % 00.-
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For patents, uiility models, industrial desipQe,
rademarks, commerdal names, Tade emblerms,
slogzns. .

Para patentes, modelos de ublidad, disefios
industriales, marcas de fibrica, nombres
comerciales, ensefias, lemas comerciales.

- REPRESENTACION Y PODER REPRESENTATION AND 925
) FOWER OF ATTORNEY 0569
1 (we), the undersigned /Yo (noaoiros), abajo firmado (S)

. BOEHRINGER INGELHEIM INTERNATIONAL GMBH
> of/domdciliado (s) er. D=55216 Ingelheim am P.hein, :

! ~ GERMANY

or el presente nombramos a GERMALT CAVELIER, tVpa, 322;
SOMZIALO PERDOMO, tpa. 831 EMILIO FERFERO, ipa,
31920, 3 LIZ CLEMENCIA DE PAEZ tpa. 23555, domlclliac&oa
en la Carrera 48 P[° 72-25, Bogota, Colombia, en obedecimiznto a
lo dispuesto en &] pardgrafa 19 del Artfeulo 542 de) Cédigo de
Comercin, el primaro como principal ¥ los demds como
suplantea, en su orden, como mis (nuestroa) rzpresentanies en
todos los asuntos de propiedad induairial con facultad ‘para
recibir notificaclones 'y nombrar apoderadog  judiciales o
extrajudicialza. El primer reprezeniante suplente rezmplazard =l
principal en caso de ausencia o mpedimento terapoeal o

finitive de aquél. La misma regla ze aplicatd cuande el
-egnundo reprecentante suplente haya de reemplazar al primero,
o 2l tercero al segundo. En :afea casos, el represeniante
prineipal, o el primero, o segundo suplente, 2n su caso, o ambos,
declararan su intencién de no 2jercer la representacidn
mediante  declaracidén autenticada por Motario  Pablico en
Colombia, o por Notarie u oiro Funcionario Pablico, o Cénsul
de Colombia, ¢n 2l zxtranjerc; v oi sz tratare de impedirnento,
con €l ceriificado respectivo. Si alguno d= los nombrados faltare
definitivamente, el siguiznte tomara su lugar. Cuando cesare la
ausencia o impedimento del represeantante principal, o de zu

‘primero o segundo suplentes, en su caso, podran sjercer Iz

representacién, en su orden, uno u otros segun el caso,
asumiéndola por el solo hecho de ejercerla, cezando zn ese
momento el ejercicio de la representacién por el primers,
segundo o tercer suplente en su caso.

Ademas, confiero (conferimos) poder a los abogados arriba
nombrados, para obtener la proiezecion de mi  (nuestra)
propiedad industrial y contra la competzncia desleal, a cuyo
efecto autorizo (amns) a los dichoz apoderados para que me
(nos) representen ante cual2squiera znticdadea o personas,
ejerzan o no jurisdiccidn, especialmente ante laz Jdzl orden
administrativo, contencioso-administrativo y judicial, asi como
los tribunales de aibitraniento, en todo lo” concernicnte a lea
"muientes asuntos: a) Obteneién de patzittes de invencidn,

slelos de utilidad, v disefios Indusitialea; el revisiro de
marcas de fabrica, colécﬁvas,.defensivas, de szrvicio, lemas
conferciales, noimbres  comerciales, ensefias, variedades
vegetales y denominaciones de origen; su renovacidn, fraspaso,
cambio de nombre o domicilio, cancelacitn voluntaria; y el
regictro de licencias d2 uso de rzos derechos; b) Las acciones de
competencia dealeal, proteccidn del consumicor, oposiciones u
observaciones, cancelacién administrativa y judiaial, nulidad,
medidas ,cautelares, concesion de licendias, la tutela, la
proteccién de secretos industrinles, ¥y en general los juicica
civiles, penales, administrativos o contenciosn®administrativos
relacinnados con estos derechos; acciones Y proczsos que
promovamaos o e nos promuevan. Y p;.?_'a que en (odos los
asuntos arriba determinadng, puedan 3wsiituir sz‘fe\)e mandato,

in due comapllanes wiith the terms of Paragraph 1st. of arilclz 543
of the Caramercld Code, do  herely up{:'olnl SERLIALS
CAVELIETR, tpa. 822, COVIZALO PERDALAO, pa. 831; EMILIO
FERFERO, tpa. 31929, and LUZ CLEMELICIA DE FAEZ, tpa.
22855; domiciled at Cairera 4 [/% 72-35, Bogoté, Colombia, (he
{irst 23 principal and ihe others a2 altemnafes, in the order of
their appolniment, as our represzentatives for all indusirlal
property malters with faculty o receive notifications and to
appoint attorneys in and oul of Court. The first alternate shall
replace the prineipal in case of his abzence or of temporal or
delinitive impedimeni. The same mle will an]y when the
second aliernaie representative is (o replace the first one, or
when the third {3 o replace the Jirst or second alternates in their
turr, or both of them; second. In such cases, the principal
representative, or the flrst or second allernates in their turm, or
both of them, shall state their inlention not to ast as
represenlaiives throuzh a declaraiion given belore a totary
Publie in Colombia, or%e(ore a _Hotary or another Public Official
or a Colombian Consul abroad; znd In case of impediment, the
appropriate ceriificate shall suffice. If any of the appointees
vere 0 be defliniiely absent, the following aliernate shall take
his place. When the absence or impediment of the principal
reprazentative, or of the first or actond alicinate in their turn
ceaz2s, the represeniziion can be taken again in their sequence,
Ly ihe principal, the first or 32cond alternate depen-:lir.g Oon case,
and ihe re fact or ita exercise will zuffice. The exercise of the
represeniaiion by the first, second or third alternates in their
turn shall end at such time.

]

I addiiion, we grant a Power of Atiorney in favor of the
above-named attorneys-ai-lavwy zo ihal they may obtain the
protecion of my (our) indusirial property aad against the

unfair compeiiiion, for vhich purpose 1 (we) authdrize the said
attornzys to rzpresent me (ua) before any authorities or persons,
veith o veithout jurisdiciion, specially those adminisirative,
acdminiziradive contentious and judicial, as vell as before
Arbitration Court, irc all matters concerning the (ollowing: a)
Obtainment of patents, utility modala and incustrial designs;
the registration of trademarks, collesiive, defensive and service
marks, slogans, commercial names, trade emblems, vegetal
varieties and denominations of origin; its renewal, assignnent,
~changz of nam: or domicile, voluntary cancellation; and the
registration of licanses of use of ihe above rights; b) Actions of
- unfair conpetition, protection to Ahe consumer, oppositions or
cbservations, sdministrztive or Court cancellation, nullity,
. infringement, grainting ‘of licenses, the aciion for writ
.+ mandamus, the protecign’ of drade secrets, and in general the
T eivil, penal, wnd adwdnizlrative suits relating o those rights;
actions and suils instituet by me (us) or againsi me (us). And
that in all the above matfers they may subsiitute this Power of
“Aitorney, compromise, concilinte, adlmit the facts of the case,

transigir, conciliar, admitir los hechos % gluproceso, deaistir, deaist, cancel, reczive, rasign, and ralify acie done by
cancelar, recibir, renunciar, y ratifizar los fctos de agentes representaiivea withoul a power of atlorney.
oficiosos.
OO WATLR
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LEJSALIZATION

LEGALIZACION ..
, | L e
El Sefior Coénsul de Colombia debe expedir un certificado The Colombia Consul must issue a co.;‘.,ut‘)a,‘:--ée.‘rtiﬁc‘
consular sobre (1) la existencia legal de la compaififa que otorga the legal existence of ‘tne co’mpan.y Cwideh ! gré{ms .
el poder, (2) que ésta ejerce su objeto social, y (3) que las i Power-of-Attorney, (2) that it is in actual exercise of ‘Q;;\}.,
personas que otorgan el poder estdn autorizadas para darlo. A ' company purposes, and (3) that the persons who execute the -
este cfecto les solicitamos que muestren al Sefior Cdnsul las Power of Attorney is autorized to do so. To this effect, please
pruebas que acreditan esos hechos (1), (2) y (3). show the Consul the evidence to prove the above facts (1), (2
' and (3). - ,
[
2
Y
-
I
3
. - M -
i ‘ :

et

" Il‘.."A. .—',.; ) . — . - N L ) ’! . ) .
NOTA PARAEL"SENOR CONSUL DE{((ZOLOMBIA: Segtin los articulos 65 del C. de I’.C. y 480 del C. de Co,,
si el poderdante es una sociedad, é"E‘Seﬁdr Céusul debe certificar que tuvo a la vista las pruebas de su
exislencia, que ejerce su chjetu sociaiy*que quien confiere el poder es su representante.
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- ‘ Vorzeitige, vor mir gefertigte Namensunterschriften der Herren:
- .

1. Dr. Dister L a u dien, Dipl.-Chemiker, wohnhaft in 5E127 Mainz,.
2. Dr. Gerhard M u b 2 r, Rechtzanwalt, wohnhaft in 553411 Bingen,

- mir bekannt -

beglaubige ich hiermit.

Q1 mit Sitz in Ingelheim am Rhain ini Handalsregister des Amtsgerichts Bingen

R E 1082 eingetragen ist und dak die Herren Dr. Laudien und Dr. Huber als
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Die Echtheit vorstehender Unterschrifl des Notarassessors
. Dr. Peler Wirth - Notariatsverweser anstelle des Notars
Prof. Dr. Weirich in Ingelheim und die Echtheit des bei-
gedriickten Dienst - stemgels: - siegels werden hierdurch
bestdtigt. Zugleich wird bescheinigt; daft der Vorgenannte

rostanbernchnung:
Gabihr i Legakae:
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GLUCOCORTICOID MIMETICS, METHODS OF MAKING THEM,
PHARMACEUTICAL COMPOSITIONS, AND USES THEREQF

Field of the Invention

The precent invention relates (0 glucocorticoid mimetice or ligands, methods of making cuch
componnds, their wse in pharmaceutical compositions, and their uze in modulating the
glucocarticoid receptor function, treating disease-ctatzs or couditions wcdiated by the

glucocorticoid receptor function 1 a patient in need of such treatment, and other uses,

Background of the Invention

Glucocorticoids, a clacs of corticocteroids, are endogenous hormones with profound effects on
the immune system and muliiple orzan sycteme.  They supprese a variety of irmune and
inflanmatory fnctions by inhibiticn of inflammatory cytolines such ae IL-1, TL-2, IL-6, and
TNF, inhibition of arachidonic acid meiabolites including prostazlanding and leulotrienes,
depletion of T-lymphocytes, and reduction of the expression of adhesion molecules an
endothelial cells (PJ. Barnze, Chi Sci., 1998, 94, pp. 557-572; P.J. Bames ¢ al., Trends
Pharmacaol. Sci., 1993, 14, pp. 436-441). In addition to theee effects, ghcocorticoids etimulate
glucose production in the liver and cataboliem of proteing, play a role in electrolyte and water

balance, reduce calcinim absorption, and inhibit ostecblast function.

The anti-inflamimatory and fmmune supprescive activiiies of endogenous glucocorticoids have
stimulated the development of synthetic glucocorticoid derivatives including dexameihasone,
prednisons, and pradaizolone (L. Parente, Glucocorticoids, N.J. Goulding and R.J. Flowers
(eds.), Boston: Birlhaucer, 2001, pp. 35-54). These have found wide uze in the treatment of
inflammatory, immune, and allergic disorders including rhewmnatic discases such as rheumatoid
arthritic, juvenile arthritic, and anlylocing spondylitic, dermatological dizeases inclnding
peoriacic and pemphigus, allergic dicorders including allergic rhinitiz, atopic deirmaltitis, and
contact dermatitic, pulmonary condition: including asthma and chronic obotructive pulmonary
discace (COPD), and other immune and inflammatory diceases including Crohn disease,
ulcerative  colitic, cystemic lupus  erythematocus, awtoimmune chronic active  hepatitis,
ortecarihritiz, tendonitic, and bursiiic (J. Toozood, Glucocorticoids, M.J. Goulding and R.J.
Flowers (ed:.), Boston: Eir]:haﬁser, 2001, pp. 161-174). They have also been dsed o help

prevent rejection i organ ransplaniation.



WO 2009/149139 PCT/US2009/046058

Unfortunately, in addition o the decired therapentic effecte of glucacorticoids, their use i3
azsociated with a mumber of adverze cide effecte, come of which can be cevere and life-
threatening.  These include alterations i fluid and elsctrolyie balance, edema, weight gain,
hypertencion, muscle wealmess, development or aggravation of diabetzs wellitus, and
osteoporosie.  Therefore, a compound that exhibited a reduced cide effect profile while
maintaining the potent anti-inflammatory effecte would be particularly decirable ecpecially

when treating a chronic disease.

The effects of glucocorticoids are mediated at the cellular level by the glucocorticaid receptor
(R.H. Oaldey and J. Cidlowcl, Glueocorticoids, N.J. Goulding and B.J. Flowers (edz.), Bocton:
Birlchauser, 2001, pp. 55-30). The glucocorticoid receptor iz a member of a clas? of structurally
related intracellular recaptors that whai coupled with a hgaud cain function as a transcription
factor (hat affects gene exprecsion (BLM. Bvane, Science, 1983, 240, pp. £69-893). Oiher
members of the family of steroid receptors include the mineralocorticoid, progesterone,
estrogenn, and androgen receptors. In addition to the effectc mentioned above for
ghicocorticoids, hormanes that act on this receptor family have a profound influcnce on body
homeoctasiz, mineral metaboliom, the ctese  recponce, and  development of  cexual
characteristics.  Glucocorticoids, N.J. Goulding and FL.J. Flowers (2dc.), Bocton: Birlthause

2001, is hereby incorporated by reference i its entirety (0 better describe the state of the art.

A molecular mechanisia which accounts for the beneficial anii-inflammatory effects and the
undesired cide effects has been proposed (2.z., S. Hecl er al, EMEO J, 1994, 17, pp. 4037-
4005; .M. Feichardt cr al., Cell, 19098, 93, pp. 531-541; F. Tronche er al., Curr. Qpin. in
Genetics and Dev., 1092, 8, pp. 532-533). Many of the matabolic and cardiovazenlar side
effecte are thought 1o be the recult of a procees called trancactivation. In transactivation, the
translocation of the ligand-bound glucocorticoid recepior (o the nucleus iz followad by binding
o glicocorticoid responze elements (GIUER) inn the promoter region of side effect-accociated
genes, for example, phocphoenolpyruvate carboxy kinaze (PEPCY), in the case of increased
ghucose production.  The result ic an increaced wanceription rate of these genes which is
belizved 10 result, ultimately, in the obzerved cide effectc. The anti-inflammatory elfect> are

thonght to be due 1o a process called (ransrepreccion. In geueral, francrepression iz a process
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independent of DMA binding ihat resulic from  inhibiiion of MF-1B and AP-1-mediated
pathways, leading to down regulation of many inflammatory and imimune mediators,
Additicnally, it ic believed that a number of the observed cide zffzcte may be due to the crocs-
reactivity of the curreatly available glucocoriicoids with other cizroid receptors, particularly the
mineralocorticoid and progesterone receptors.

Thue, it may be poscible to diccover ligandz for the glucocogticadd receptor that are highly
eclective and, vpon binding, can diccociate the wancactivation and wrancrepreccion pathways,
providing therapentic agents with a reduced cide effect profile.  Ascay systems to determine
effects on trancactivation and trancrepression have been described (e.3., C.M. Bamberger and
HM. Schultz, Eur. J. Clin. Invest, 2000, 30 (suppl. 3), pp. 6-9). Seclectivity for the
glucocorticoid receptor may be determined by comparing the binding affinity for this receptor

with that of other sieroid family recepiors including thoce mentioned above.

Glucocorticaidz aleo stimulate the production of glucoze in thz liver by a procecs called
gluconeozencsic and it ic believed that thiz process ic mediated by trancactivation cvents.
Increased glucose production can exacerbate type II diabetzs, therefore a compound that
selectivity inhibited glucocorticoid mediated glucoce production may have therapeutic utility in

this indication (J.E. Freidman e/ al, J. Biol. Chem., 1997, 272, pp. 31475-31481).

Mavel ligande for the glucocorticord recepior have been deccribed in the ccientific and patent
literature.  For exarmple, PCT Inlernational Publication Mo, WO 929/33736 discloses
triphenylpropanamide compounds with potential vse in teating inflammatory diceases. PCT
International Publication MNo. WO 00/66522 deccriber non-cteroidal compound: ac celective
modulators of the glucocorticoid receptor potentially wseful in treating mctabolic and
inflaminatory diceaces. PCT International Publication Mo, WO 99/41256 desciibes tatracyclic
modulators of the glucocorticoid receptor potentially vsefnl in teating immune, antoimmune,
and inflamimatory diceazec.  U.S. Patent Mo. 5,682,810 describes vacious non-gteroidal
compounds ac modulators of glucocartifoid and other cteroid receptors. PCT International
Publication Mo, WO 09/63976 decoribes a won-steroidal, liver-celective  glucocorticoid
antagonici potentially useful in ihe treatment of diabetec. PCT Inicrnational Publication Mo.

WO 00/32524 discloces non-steroidal compounds having anti-inflamwmatory  activity  with
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dizcociation between anti-inflammatory and metabolic effectz. PCT International Publication
Mo, WO Q8/54159 deccribss non-steroidal cyclically substituted acylanilides with imixed
gestagen and androgen activity.  ULS. Patent Mo, 4,380,839 describe: acylanilides having
prozestational activity and EP 253503 discloces acylanilides with antiandrogenic propertizs,
PCT International Publication Mo, WO 907/27852 dezcribes amider ihat are inhibitors of

farnesylprotein transferase.

A compound that iz found (o interact with the glucocorticoid recepior in a binding ascay could
be an agonict or an antagonict. The agonizt properties of the compound could be evaluated in
the trancactivation or transreprecsion assays described above. Given the efficacy demonstrated
by available ghucocorticoid drugs in inflammatory and irmmumne diszaces and heir adversz cide
effects, there remains a need for novel glucocorticoid rzceptor agonicte with celectivity over
other members of the sieroid receptor family and a dissociation of the (ranzactivation and
transrepreccion activities.  Alternatively, the compound may be found (0 have antagzonist
activity.  Ac mentioned above, glucocorticoid: stimulate glucose production in the liver.
Increased glucoce production induced by glucocorticoid ercesc can erxacerbate exicting
diabetes, or trigger latent diabetes. Thus a ligand for the glucocorticoid receptor that ic found to

be an antagonict may be wseful, iner alia, for weating or preventing diabetes.

U.S. Patent No. 6,203,215 and U.S. Fatent Applicaticn Publication No. 2005/0176706 are cach

incorporated by reference in their eniireties.

Previonsly TS, Pateni Mo, 6,903,215 and U.S. Patent  Application Publication Mo.
2005/0176706 have dizcloced glucocorticoid mimeaiics ihat displayed glucocorticoid celectivity
and potency. Howaver, as can be appreciated by one skilled in the art, in order for a compound
to become a divg, it must maintain the aforementioned favorable bioloagical properties and have
improved drug-lile propertice over cuch previoucly dicclosed  glucocorticoid  mimctics,
iincluding reduced cytochrome P450 inhibition (indicative of drug-drug interaction potential);
reduced hERG inhibition (indicative of QT prolongation of the heart); and/or improved

pharmacoldnetic properties and physical-chenical properties.
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The compounds of the present mvention solve thiz problem by maintaining their favorable

biolagical profile and chowing wnexpected mprovements in their diug-lile properties

Summary of the Invention

The instant invention is divected 5 compounds of Fornula (I)

@

wherein:

P!ig an aryl or heteroaryl group, cach optionally independently cubetitnted with ane, two, or
three  cobotituent  groups  selected  from  C)-Cs  alkyl, aminocarbonyl, C-Cs
allzylaminacarbornyl, Cl-C; diall-ylaminocarbonyl, arainosulfonyl, Cy-Cs
allzylaminaosulfonyl, C;-Cs diallylaminosulionyl, halogzn, hydroxyl, cyano, and C;-Cs

allzylthio wherein the sulfur atom i optionally oxidized 1o a sulforxide or culfone,

R? i C}-Cs allzylthio wherein the ulfur atom ic optionally oxidized to a sulfoxide or culfone,
optionally independently subetitwted with one, two, or three cubstituent zroups zelscted
from halogen, hydroxy, oxo, cyano, alloxyallzyl, and aminscarbonyl;

X is CH or N; and

YisCHorN,

wherein X and Y are not both CH,

or a tantomer, optical isomer, prodiug, co-crystal, or salt thereof.

Another aspect of the invention includes compounds of Farmula (I) wherein:
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R! is an aryl or heteroaryl group, each opiionally independently substimied with one, twa, or
three  cubstituent  groupe  celected  from  C)-Cs  allyl, aminocarbonyl, Cy-Cs
allzylaminocarbonyl, C-C; diallzylaminocarbonyl, aminosulfonyl, C-Cs
alkylaminosulfonyl, C,-Cs diallzylaminoculfonyl, halogen, hydroxyl, cyano, and C;-Cs

allzylthio wherein the sulfur atom iz optionally oxidi~ed to a sulfoxide or zulfone;

RZis C)-Cs allzylthio wherein the culfur atom ic optionally oxidized to a culfoxide or sulfone,
each optionally independzntly cubsiituted with one 1o three subctituent groupe selected
from halogen, hydroxy, oro, cyano, all-oxyalloyl, and aminocarbonyl;

X is CH; and

YisN,

or a tautomer, prodmg, co-crystal, or calt thereof.

Yet another aspect of the invention includes compounds of Formula (1) wherein:

R' iz an aryl gronp, optionally substituted with one, (wo, or thrce cubstitnent groups
independently selected from C,, Cs, or C; allzyl, aminocarbonyl, halogen, and €, C,, or

C; alloylihic whersin the sulfur atom ic optionally ozidized to a sulicxide or culfone;

R?is Cy, Oy, or C; allylthio wherein ihe sulfur aiom ic opiionally oxidized (o a culfoxide or

eulfonce, cach opticnally independently cubstituted with one (o thres substituent groups

celected from halogen, hydroxy, oxo, cyano, alloxyallkyl, and aminocarbonyl;
X is CH; and

YisN,

or a tautomer, proding, co-crystal, or salt thercof.
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Yet another azpect of the invention includes corapouids of Formula (T) wherein:
R i5 a phenyl group, optionally cubatituted with one or (wo subdtituent groups independently
selzcted from aminocarbonyl, methyl, fluoro, chloro, bromo, and C; or C; alkylthio

wherein the sulfur atom ic optionally oxidized (o a culforide or sulfone;

R? iz C), Cy, or Cs allzylthio wherein the sulfur atom is optionally oxidized to a culfoxide or

sulfone;

X is CH; and

Y isN,

or a tantomer, prodrug, co-crystal, or salt thereof.

Still another aspect of the invention includes compounds of Formula (1) wherein:

R' i5 a phenyl group, optionally cubstituted with one or two subctituent groupe independently
selected from aminocarbonyl, methyl, fnoro, chloro, bromo, and C; or C; alkylthio
wherein the culfur atom 12 oplionally oxidized 10 a :ulfoxide or sulfone;

P2 iz € or €y allzylthio wherein the sulfr atom ie opticially oxidized to a sulfoxide or sulfone;

X is CH; and

Y is N,

or a tautomer, prodrug, co-crystal, or salt thereof.

o

An aspect of the invention includes a product rezulting from the reaction of a compound of

Formula (I) or a tantomer or optical izomer thereof ac cet forth above and herein, with a cuitable
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acid. The suitable acid is preferably hydrochloric acid, hydrobromic acid, hydroiodic acid,
culforic acid, culfamic acid, nitic acid, phozphoric acid, and the lile, and organic acids such as

acetic acid, trichlorcacetic acid, trifluoroacetic acid, adipic acid, alginic acid, ascaorbic acid,

azpartic acid, benzeneculfonic acid, benzoic acid, 2-acetoxybenzoic acid, butyric acid,

camiphoric  acid, ~camphorsulfonic  acid, climamic acid, citic  acid, diglnconic  acid,

cthanesulfonic acid, glutamic acid, glyeolic acid, glycerophoephoric acid, hemisulfic acid,
heptancic acid, hexanoic acid, formic acid, fumaric acid, 2-hydroxyethanesulfonic acid
(isethionic acid), lactic acid, maleic acid, hydroxymaleic acid, malic acid, malonic acid,
mandelic acid, mesitylencsulfonic acid, methanesulfonic acid, naphthalenesulfonic acid,

nicotinic acid, 2-naphthalenzsulfonic acid, oxalic acid, pamoic acid, pectinic acid, phenylacetic

acid, 3-phenylpropionic acid, picric acid, pivalic acid, propionic acid, pyrevic acid, pymvic
acid, salicylic acid, stearic acid, succinic acid, sulfanilic acid, tartaric acid, p-toluenesulfonic

acid, or undecanoic acid.

The following are representative preferred compound: of Formula (I) according to the

=

invention:
~ Table 1: Compounds
CYP3A | GR observed
41Cso | ICs Structure Name /7
[eM] | [nM] i
(R)-4-(5-Chloro-2,3-
o dihydrobenzofuran-7-yl)-
Y/
.- HO CF B 1,1,1-trifluoro-2-(5-
A N U 5 e e IO 47 s
6.5 0 | S e g T methanesulionyl-1H- 517,519
H
CT pyrrolo[2,3-c]pyridin-2-
ylinethyl)-4-methylpentan-2-
ol
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(R)-1,1,1-Trifluoro-4-(2-
methanesulfonylphenyl)-2-(5-
methanesulionyl-1H-
pyrrolo[2,3-clpyridin-2-
ylmethyl)-4-methylpentan-2-

ol

519

(R)-4-(5-Chloro-2,3-
dihydrobenzofuran-7-y1)-2-(5-
ethanesulfonyl-1H-
pyrrolo[2,3-c]pyridin-2-
ylmethyl)-1,1,1-trifluoro-4-
methylpentan-2-ol

(R)-4-(3-Bromophenyl)-1,1,1-
trifluoro-2-(5-
methanesulfonyl-1H-
pyrrolo[2,3-c]pyridin-2-
ylmethyl)-4-methylpentan-2-

ol

321, 519

15 44

2-(5-Ethanesulfonyl-1H-
pytrolo[2,3-¢]pyridin-2-
ylmethyl)-1,1,1-trifluoro-4-(2-
methanesulionylphenyl)-4-

methylpentan-fz;ol

e

v
0
(e}

91

(R)-2-[4,4,4-Trifluoro-3-
hydroxy-3-(5-
methanesulfonyl-1H-
pyrrolo[2,3-¢c]pyridin-2-
ylmethyl)-1,1-
dimethylbutyl]benzamide

424




WO 2009/149139

5

PCT/US2009/046058

1,1,1-Trifluoro-4-(3-fluoro-2-
methanesulfonylphenyl)-2-(5-
methaneeulfonyl-1H-
pyrrolo[2,3-clpyridin-2-
ylmethyl)-4-methylpentan-2-

ol

537

14

12
o}

(R®)-1,1,1-Trifluoro-4-(4-
fluoro-2-
methanesulfonylphenyl)-2-(5-
methanesulfonyl-1H-
pyrrolo[2,3-c]pyridin-2-
ylmethyl)-4-methylpentan-2-

ol

24 19

1,1,1-Trifluoro-4-(5-fluoro-2-
wethanesulionylphenyl)-2-(5-
methanesulfonyl-1H-
pyrrolo[2,3-c]pyridin-2-
ylmethyl)-4-methylpentan-2-

ol

14 10

4-(5-Chloro-2-
methanesulfonylphenyl)-
1,1,1-trifluoro-2-(5-
methanesulfonyl-1H-
pyrrolo[2,3-c]pyridin-2-
ylmethyl)-4-methylpentan-2-

ol

wr
W
[#3]

10
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42

9
>

(R)-4-(4-Chloro-2-
methanesulfonylphenyl)-
1,1,1-trifluoro-2-(5-
nicihanesulfonyl-1H-
pytrolo[2,3-c]pyridin-2-
ylmethyl)-4-methylpentan-2-

ol

(o1
1973
(F%)

23 7

4-(2-Bromophenyl)-1,1,1-
trifluoro-2-(5-
methanesulfonyl-1H-
pyrrolo[2.3-c]pyridin-2-
ylmethyl)-4-methylpentan-2-

ol

\
|53 )
[ad]
(93]
S

4-(4-Chloro-2-
methanesulfonylphenyl)-2-(5-
ethanesulfonyl-1H-
pyrrola[2,3-¢Jpyridin-2-
ylmethyl)-1,1,1-trifluoro-4-
methylpentan-2-ol

>30 20

2-(5-Ethanesulfonyl-1H-
pyrrolo[2,3-¢]pyridin-2-
ylmethyl)-1,1,1-wifluoro-d-(4-
fluoro-2-
methanesulfonylphenyl)-4-

methylpentan-2-ol

>30 N

HN. 2O Ho oF, A4

N
| k VO
P

(R)-2-[3-(5-Ethancsulfonyl-
1H-pyrrolo[2,3-clpyridin-2-
ylmethyl)-4,4,4-irifluorc-3-
hydroxy-1,1-
dimethylbutyl]benzamide

40

11
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1,1,1-Trifluoro-4-(4-fluoro-2-
0 N methanesulfonylphenyl)-4-
=g oR, T T | methyl-2-[5-(propane-2-
19 | 53 T\l\ N o 565, 566
J\) o 1 sulfoniyl)-1H-pyrrolo[2,3-
F clpyridin-2-ylmethyl]pentan-
2-0l
4-Benzo[b]thiophen-7-yl-
SN 1,1,1-trifluoro-2-(5-
VAR methanesulfonyl-1/-
27 10 7 SL & C[\:Fe | = pyrrolo[2,3-c]pyridin-2- 7
I /\., T OH H ylmethyl)-4-methyl pentan-2-
ol
1,1,1-Trifluoro-4-(2-
Q; é? 4< methanesulfonylphenyl)-4-
” o7 \540 oF, JI/(‘,S‘,:_—,(N 111:31-1'1y1—2-[5-(pfo?fulle-2; a7
r,!.\ /.k\,, A sulfonyl)-1H-pyrralo(2,3-
I PP OH H clpyridin-2-ylmethyl]pentan-
2-0
o. '(')—( 1,1,1-Trifluoro-4-(5-fluoro-2-
\ methanesulfonylphenyl)-4-
ny - \é’—.rJ‘ GF, ’ 3\://N mcthyl-?-FS-(propane-?- 565
| ;J’ ~ ,(SH H sulfm.ly'l)—1H—pyrrol«3[;/.,3-
clpyridin-2-ylmethyljpentan-
2-0l
1,1,1-Trifluoro-4-(3-fluoro-2-
Q:é('j _< imethanceulfonylphenyl)-4-
530 210 ~ A’Cl o E <=,<N methyl-2-[5-(propane-2- 565
F ,T\ 1\ . J\j l\l . sulfonyl)-1H-pyrrolof2,3-
ﬂ\//] OH ¢Jpyridin-2-ylmethyl]pentan-
2-ol

12
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2-(5-Ethanesulfonyl-1H-
pyrrolof2,3-¢)pyridin-2-
ylimethyl)-1,1,1-wifluoro-4-(3-
flnoro-2-
methanesulfonylphenyl)-4-
methylpentan-2-ol

2-[4,4,4-Trifluorn-3-hydroxy-
3-(S5-methanesulfonyl-1H-
pyrrolo[2,3-clpyridin-2-
ylmethyl)-1,1-
dimethylbutyl]benzenesulfona

mide

L
L2
<

4-(1,1-Dioxo-1H-1A°-
benzo[b]thiophen-7-y1)-1,1,1-
trifluoro-2-(5-
methanesulfonyl-1H-
pyrrolo[2,3-c)pyridin-2-
ylimethyl)-4-methylpentan-2-

ol

530

5-Methyl-2-[4,4,4-trifluoro-3-
hydroxy-3-(5-
methanesulfonyl-1H-
pyrrolo[2,3-¢)pyridin-2-
ylmethyl)-1,1-
dimethylbutyl|benzamide

499

WO 2009/149139
>30 55
15 180
7.4 9
5.8 109
11 80

2-[3-(5-Ethanecsulfonyl-1H-
pyrrolo(2,3-c)pyridin-2-
ylmeihyl)-d,4,4-wifluoro-3-
hydroxy-1,1-dimethylbutyl]-5-

methylbenzamide

513




Y
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4-(1,1-Dioxo-1H-1 Ao-
Oé(‘\:f_./ benzo[k]thiophen-7-y1)-2-(5-
. (,:? . /_'( ethanesulfonyl-1H- i
+ % //_ 10 £ ‘Lfl.:a_v[‘.<=/[\] pyrrolo[2,3-clpyridin-2- o
f ; T on H ylmethyl)-1,1,1-trifluoro-4-
methylpentan-2-ol
‘5-Fluoro-2-[4,4,4-trifluoro-3-
ocdl | hydroxy-3-5-
55 190 H,L,N\ro ‘, <=/< me!lmnesulfonyl—‘11'1— 502
» . ,\\ ,T\-, ~ pyrrolo[2,3-c)pyridin-2-
F/E) o ylmethyl)-1,1-
“dimethylbutyl]benzamide
(R)-2-[3-(5-Ethanesulfonyl-
O_zqu 1H-pyrrolo[2,3-c)pyridin-2-
26 55 Ml "R ylnethyl)-d,d,d-irifuoro-3- 516
. | ; - H hydroxy-1,1-dimethylbutyl]-5-
fluorobenzanude
0 4-(5-Chloro-2-
0 /oilsl_< methanesulfonylphenyl)-
7 - . ,
} - \sﬂgj\ TFS ﬁ:/ N l',,1,1-mﬂu0r0-4-melhyl-2-[5— a1
ﬁ\ AT (propanz-2-sulfonyl)-1H-
l\) on A pyrrolo[2,3-c]pyridin-2-
Cl ylmethyl]pentan-2-ol
0
a=8—" | 4-Methyl-2-[4,4 4-tifluoro-3-
N N HzN\];‘-O TF3 /I/CN hydro:{i':S-(S-ft}’mnr;iul.ﬁ—jny]—
. 33 |\ k . \oﬁ u 1H-pyrrolo[2,3-¢c]pyridin-2- 513
Z ylmethyl)-1,1-
dimethylbutyl]benzamide

14
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2-[3-(5-Ethanesulfonyl-1H-

O*sg pyrrolo[2,3-c]pyridin-2-
_ NH, /=N ylmethyl)-4,4,4-trifluoro-3-
14 140 | 0=s=0)  OFy Y 534
N /k\“/{\‘ N> hydroxy-1,1-
l\,//] OH H dimethylbniyl]benzenesulfona

mide

4-Methyl-2-[4,4 4-trifluoro-3-

hydroxy-3-(5-

methancsulfonyl-1H-

2.2 44 i 499
’ pyrrolo[2,3-c]pyridin-2-
ylmethyl)-1,1-
dimethylbutyl]benzamide
O 5-Methyl-2-{4,4 4-trifluoro-3-
7
. O_=S \ | hydroxy-1,1-dimethyl-3-[5-
5.3 250 A 'J-;Fa l ">\_,7P' (propane-2-sulfonyl)-1H- 527
$ o o pyrrolo(2,3-clpyridin-2-
ylmethylJbutyl }benzamide
( 5-Fluoro-2-{4,4,4-triflucro-3-
i
i 9_=S‘< hydroxy-1,1-dimethyl-3-{5-
36 | 370 | N0 iFa Y (propanc-2-sulforyl)-1H- 531
| /" ~ O\,_T H pyrrolo[2,3-clpyridin-2-
F yimethyl]butyl }benzamide
o 1,1,1-Trifluoro-4-(5-fluoro-2-
1} /
o Os3 methanesulfonylpheiyl)-4-
~Lo ~ J X el ane
= CF N meihyl-2-[5-(propane-1-
16 | 13| 7§ = etiyl-2-15-(prey 566
| :l N SR T sulfonyl)- 1 H-pyrrolo[2,3-
OH H :
=

¢lpyridin-2-ylmethyl]pentan-
F 2-0l

15
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>
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1.6

24

1,1,1-Trifluoro-4-(2-
methanesulfonylphenyl)-4-
methyl-2-[5-(propane-1-
sulfonyl)-1H-pyrrolo[2,3-
clpyridin-2-ylmethyl]pentan-
2-ol

547

44

1,1,1-Trifluoro-4-(3-fluoro-2-
methanesulfonylphenyl)-4-
methyl-2-[5-(propane-1-
sulfanyl)-1H-pyrrolo[2,3-
¢]pyridin-2-ylmethylpentan-
2-ol

Ln
O\
()]

0.9

14

4-(5-Chloro-2-
methanesulfonylphenyl)-
1,1,1-irifluoro-4-methyl-2-5-
(propane-1-culfonyl)-1H-
pyrrolo[2,3-c]pyridin-2-
ylimethyl]pentan-2-ol

581

to
h

4-Fluoro-2-[4,4,4-trifluoro-3-
hydroxy-3-(5-
methanesulfonyl-1H-
pyrrolo[2,3-c)pyridin-2-
ylinethyl)-1,1-
dimethylbutyl]phenol

475, 470

11

44

5-Chloro-2-[3-(5-
cthancsulfonyl-1H-
pyrrolo[2,3-c]pyridin-2-
yimethyl)-4.4 4-trifluoro-3-
hydroxy-1,1-

dimethylbutyl]benzamide

532, 533

16
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o

5-Chloro-2-[4,4,4-trifluoro-3-
hydroxy-3-(5-
methanesulfonyl-14-
pyrrolof2.3-c]pyridin-2-
ylmethyl)-1,1-

dimethylbutyl]benzamide

519, 520,
501

2-[3-(5-Ethanesulfinyl-1H-
pyrrolo[2,3-c]pyridin-2-
ylmethyl)-4,4,4-wifluoro-3-
hydroxy-1,1-
dimethylbutyl]benzamide

454, 482

4-Bromo-2-[4,4,4-trifluoro-3-
hydroxy-3-(5-
methanesulfonyl-1H-
pyreolo[2,3-cJpyridin-2-
ylmethyl)-1,1-
dimethylbutyl]phenol

4-(2-Bromo-5-fluorophenyl)-
1,1,1-trifluoro-2-(5-
methanesulforiyl-1H-
pyreoto[2,3-c]pyridin-2-
yhmethyl)-4-methylpentan-2-

ol

539

WO 2009/149139
15| 40
69 | 100
56 | 7
21 6
7 27

5-Fluoro-2-[(R)-4,4,4-
trifluoro-3-hydroxy-3-(5-
methanesulfonyl-1H-
pyriolo[3,2-b]pyridin-2-
ylmethyl)-1,1-dimethyl-

butyl]benzamide

502




WO 2009/149139

=
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14 HO CF Y/

(R)-4-(3-Bromophenyl)-1,1,1-
trifluoro-2-(5-
methanesulfonyl-1H-
pyrrolo[3,2-b]pyridin-2-
ylmethyl)-4-methylpentan-2-

ol

521

4.1

CO

4-(5-Chloro-2-
methanesulfonylphenyl)-
1,1,1-trifluoro-2-(5-
methanesulfonyl-1H-
pyrrolo[3,2-b]pyridin-2-
ylmethyl)-4-methylpentan-2-

ol

553

5-Methyl-2-[4,4 4-trifluoro-3-
hydroxy-3-(5-
nethancsulfonyl-1H-
pyrrolo[3,2-b]pyridin-2-
ylmethyl)-1,1-
dimethylbutyl]benzamide

498

1,1,1-Trifluoro-4-(3-fluoro-2-
methanesulfonylphenyl)-2-(5-
methanesulfonyl-1H-
pyirolol3,2-b)pyridin-2-
ylmethyl)-4-methylpentan-2-

ol

537

ND

[N
12

2-[(R)-4,4,4-Trifluoro-3-
hydroxy-3-(5-
methanesulfonyl-1H-
pytrolo[3,2-b]pyridin-2-
ylmethyl)-1,1-
dimethylbutyl]benzamide

484

18
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, 5-Fluoro-2-[(R)-4,4,4-
N 8=0 triflvors-3-hydroxy-3-(2-
H_N -
2 \I"O HR SR\ N meihanesulionyl-5H-
1| 210 A AN L o 503
| /‘ H pyrrolo[3,2-d]pyrimidin-6-
F ylmethyl)-1,1-
dimethylbutylJbenzamide

or a tautomer, prodrug, co-crystal, or sall thereof.

ND = not determined

More prefeired compeunds of Fonmula (I) include ihe following:

(R)-4-(5-Chloro-2,3-dihydrobenzofuran-7-y1)-1,1, 1-trifluoro-2-(5-methanesul fonyl-1 H-
pyirolo[2,3-cpyridin-2-ylmethyl)-4-methylpentan-2-ol;

4

(#)-1,1,1-Trifluors-4-(2-methanesulfonylphenyl)-2-(5-racthane sulfonyl-1 H-pyrrolo[2,3-
clpyridin-2-ylmethyl)-4-methylpentan-2-ol;

(R)-4-(5-Chloro-2,3-dihydrobenzofuran-7-yl)-2-(5-sthaneculfonyl-1 H-pyrrolo[2,3-c]pyridin-2-
ylmethyl)-1,1,1-trifluoro-4-methylpentan-2-ol;

(R)-4-(3-Bromaophenyl)-1,1,1-trifluoro-2-(5-meihanesul fonyl- 1 H-pyrrola[2,3-cJpyridin-2-

ylmethyl)-4-methylpentan-2-ol;

2-(5-Ethanesulfonyl-1H-pyrrolo[2,3-c]pyridin-2-ylimethyl)-1,1,1-tifluors-4-(2-
methanesulfonylphenyl)-4-methylpentan-2-ol;

(#)-2-[4,4,4-Trifluoro-3-hydroxy-3-(5-methaneculfonyl -1 H-pyreolo[ 2,3-c]pyridin-2-ylmethyl) -
1,1-dimethylbutyl]benzamide;

1,1,1-Trifluoro-4-(3-fluoro-2-methanzaulfonylphenyl)-2-(5-methanesul fonyl- 1 H-pyrrolo[2,3-
clpyridin-2-ylmethyl)-4-methylpentan-2-ol;

19
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(R)-1, 1 J-Trifluoro-4-(4-fluoro-2-mathanecul fonylphenyl)-2-(5-methane sul fonyl- 1 H-

pyirolo[2,3-c]pyridin-2-ylmethyl)-4-methylpentan-2-ol;

1,1,1-Trifluoro-4-(5-fluoro-2-methancsulfonyl phenyl)-2-(5-me thane sul fonyl -1 H-pyrrolo[2,3-

c]pyridin-2-ylmethyl)-4-methylpentan-2-ol;

4-(5-Chlors-2-methanesulfonylphenyl)-1,1,1-trifluoro-2-(5-methansenlforyl- 1L H-pyrrolo[2,3-

clpyridin-2-ylmethyl)-4-methylpentan-2-ol;

R)-4-(4-Chloro-2-methaneculfonylphenyl)-1,1, 1-trifluoro-2-(5-methanecul fonyl- 1 H-
yipheny V

pyrrolo[2,3-¢]pyridin-2-ylmethyl)-4-imethylpeatan-2-ol;

4-2-Bromophenyl)-1,1, L-trifluoro-2-(S-methanesulfonyl- 1 H-pyrrolo[2,3-cpyridin-2-

ylmethyl)-4-methylpentan-2-ol;

L)

4-(4-Chloro-2-methanesulfonylphenyl)-2-(5-cthaneculfonyl-1H-pyrrolof2,3-¢]pyridin-2-
ylmethyl)-1,1,1-trifluoro-4-methylpentan-2-ol;

2-(5-Eihansaulfonyl-1H-pyreolo[2,3-clpyridin-2-ylimethyl)-1,1,1-rilluors-4-(4-noro-2-

methanesulfonylphenyl)-4-methylpeitan-2-ol;

(R)-2-[3-(5-Ethanesulionyl-1H-pyrrolo[2,3-c]pyridin-2-ylimethyl)-4,4 4-trifluors-3-hydroxy-
1,1-dimethylbutylibenzamide;

1,1,1-Trifluoro-4-(4-flnoro-2-methanesulfonylpheny)-4- methyl-2-[S-(propane-2-sulfonyi)- 1 H-
pyrrolo[2,3-clpyridin-2-ylmethyl Jpentan-2-al,

4-Benzolb]thiophen-7-v1-1,1, 1 -triflucro-2-(5-methaneculfonyl- 1 H-pyrrolo[2,3-c)pyridin-2-
ylmethyl)-4-methylpentan-2-ol;

20
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1,1,1-Trifluors-4-C-racthanesulfonylphenyl)-4-methyl -2-[5-(propanc-2-2ulfonyl)-1 H-

pyrrols[2,3-c]pyridin-2-ylmethyl]pentan-2-ol;

1,1,1-Trifluoro-4-(5-flworo-2-methanesul ionylphenyl)-4-methyl -2-[ S-(propane-2-sul fonyl)- 1 H-

pyirolo[2,3-c]pyridin-2-ylmethyl Jpentan-2-ol;

1,1,1-Trifluoro-4-(3-flucro-2-methanesulfonylphenyl)-4-methyl-2- [ S-(propane-2-eulfonyl) -1 H-

pyrrolo[2,3-cJpyridin-2-ylinethyl | penitan-2-ol;

2-(5-Bthanesulfonyl-1H-pyrrolo[2,3-¢]pyridin-2-ylmethyl)-1,1,1-trifluoro-4-(3-fluoro-2-

methanesulfonylphenyl)-4-methylpentan-2-ol,

2-[4.4,4-Trifluoro-3-hydrory-3-(5-methancsulfonyl- LH-pyrrolo[2,3-c]pyridin-2-ylmethyl)-1,1-

dimethylbutyl]benzenesulfonamide;

4-(1,1-Dioxo-1H -1AG-bc-nzo[l‘-]thiophc:n-7- yD-1,1,1-triflnora-2-(5-inethanesulfonyl-1H-

pyrrolo[2,3-c]pyridin-2-ylmethyl)-4-methylpentan-2-ol;

5-Methyl-2-[4,4,4-triflnoro-3-hydroxy-3-(5-methanesulfonyl-1 H-pyrrolo[2,3-¢]pyridin-2-
ylmethyl)-1,1-dimethylbutylJbenzamide;

2-[3-(5-Ethanesulfonyl-1 H-pyrrolo[2,3-c]pyridin-2-ylmethyl)-4,4,4-trifluogo-3-hydroxy-1,1-

dimethylbutyl]-5-methylbenzamide;

4-(1,1-Dioxo- 1H-1\-benzo[b)thiophen-7-yl1)-2-(5-cthanceul fonyl- 1H-pyirolo[2,3-cpyridin-2-
¥ ¥

ylmethyl)-1,1,1-trifluoro-4-methylpentai-2-ol;

5-Fluore-2-[4,4,4-triflnoro-3-hydroxy-3-(S-methancsulfoiyl-1 H-pyrrolo| 2,3-¢c]pyridin-2-

ylmethyl)-1,1-dimethylbutyl]benzamide;

(R)-2-[3-(5-Ethanesulfonyl-1H-pyirolo[2,3-¢]pyridin-2-ylmethyl)-4,4 4-irifluorg-3-hydroxy-
1,1-dimethylbutyi}-5-fluorobenzamide;

21
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4-(5-Chloro-2-methancculfonylphenyl)-1,1, 1 -trifluoro-4-methyl-2-[ 5-(propane -2-cul fonyl)-1 H-

pyirolo[2,3-clpyridin-2-ylmethyl Jpeitan-2-ol;

4-Meihyl-2-[4,4,4-iri{luoro-3-hydroxy-3-(5-cihancculfonyl-1H-pyrrolof2,3-c )pyridin-2-
ylmethyl)-1,1-dimethylbutylJbeizamide,

2-[3-(5-Ethanesulfonyl-1H-pyrrolo[2,3-cJpyridin-2-yvlmethyl)-4,4,4-trifluors-3-hydroxy-1,1-

dimethylbutyl Jbenzenesulfonamide;

4-Methyl-2-[4,4,4-trifluoro-3-hydrozy-3-(§-methaneculfonyl- 1H-pyrrolof2,3-c]pyridin-2-
ylmethyl)-1,1-dimethylbutylbenzamide;

5-Methyl-2-{4,4,4-wrifluoro-3-hydroxy-1,1-dimetyl-3-[5-(propane-2-culfonyl)- LH-pyrrola[ 2, 3-
clpyridin-2-ylmethyl Joutyl} benzarmide;

5-Fluora-2-(4,4,4-trilluoro-3-hydroxy-1,1-dime thyl-3-[5-(propane-2-culfonyl)-1 H-pyrrolo[2,3-
clpyridin-2-ylmethyl Jbutyl} benzainide,;

1,1,1-Trifluoro-4-(5-fluoro-2-methanesulfoirylphe nyl)-4-me thyl-2-[ 5-(propane-1-sulfonyl)-1 H-

pyreolof2,3-c]pyridia-2-ylmethyl]pentan-2-ol;

1,1,1-Trifluoro-4-(2-meihanesulionylphenyl)-4-methyl-2-[ 5-(propaie-1-z2ulfonyl)-14-
pytrrolo[2,3-c]pyridin-2-ylmethyl]pentan-2-ol,

1,1,1-Trifleoro-4-(G-fluoro-2-methancenlfonylphenyl)-4-methyl-2-[5-(propane-1-sulfonyl)- 1 H-
pyrrolo[2,3-c]pyridin-2-ylmethyl]pentan-2-ol;

4-(5-Chloro-2-methanesulfonylphenyl)-1,1, 1-trifluoro-4-methyl-2-[5-(propane-1-culfonyl)-1 H-

pyrrolo[2,3-c]pyridin-2-ylmethyl]pentan-2-ol;

22
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4-Flucro-2-[4,4,4-trifluoro-3-hydrozy-3-(5-methaneculfonyl-1 H-pyirolo[2,3-c Ipyridin-2-
ylmethyl)-1,1-dimethylbutyl Jphenol;

5-Chlora-2-[3-(5-ethanzzolfonyl-1 H-pyrralo[2,3-c]pyridin-2-ylineihyl)-4,4,4-tri flucro-3-

hydroxy-1,1-dimethylbutyl]lbenzamide;

5-Chloro-2-[4 4,4-triflnore-3-hydroxy-3-(5-methanesulfonyl-1 H-pyrrolo[2,3-c]pyridin-2-

yimethyl)-1,1-dimethylbutyl lbenzamide;

2-[3-(5-Ethanezulfinyl-1H-pyreolo[2,3-clpyridin-2-ylinethyl)-4,4,4-trifluoro-3-hydroxy-1,1 -
dimethylbutyl]benzamide;

4-Bromo-2-[4,4,4-tifluoro-3-hydvozy-3-(5-methanzsul fnnyl-1 H-pyirolo[2,3-¢)pyridin-2-

ylimethyl)-1,1-dimethylbutyljphenol; and

4-(2-Bromo-5-luorophenyl)-1,1, 1-trifluoro-2-(S-methaneculfonyl- 1H-pyirolo[ 2,3-c ] pyridin-2-

ylmethyl)-4-methylpentan-2-ol,
of a tautoiner, prodrug, co-crystal, or salt thereof.
Mozt preferred componnds of Formula (I) include the following:

(R)-1,1,1-Trifluoro-4-(2-me thanssulionylphenyl)-2-(5-methanesulfonyl-1H-pyrrolo[2,3-
cJpyridin-2-ylmethyl)-4-methylpentan-2-ol; ’

2-(5-Ethanesn lfoﬁyl— 1H-pyrrola[2,3-clpyridin-2-ylmethyl)-1,1,1-trifluoro-4-2-
methanesulfonylphenyl)-4-imethylpentan-2-ol;

(F)-2-[4,4,4-Trifluoro-3-hydroxy-3-(S-methaneculfonyl-1 H-pyrrols[2,3-c]pyridin-2-ylmethyl)-
1,1-dimethylbutyljbenzamide;
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1,1,1-Trifluora-4-(C-fluoro-2-methane ulfonylphenyl)-2-(5-meihanczulionyl - 1H-pyrrolo[2,3-

clpyridin-2-ylmethyl)-4-methylpeatan-2-ol;

(B)-1,1,1-Trifluoro-4-(4-fluors-2-methanesulfonylphenyl)-2-(5-methancsulfonyl- 1 H-

pyrrolo[2,3-clpyridin-2-ylmethyl)-4-methylpentan-2-ol;

1,1,1-Trifluoro-4-(5-flucro-2-methanesulfonylphenyl)-2-(5-me thaneonl fonyl - L H-pyreolo[2,3-
clpyndin-2-ylmethyl)-4-methylpentan-2-ol;

4-(5-Chloro-2-methanesulfonylphenyl)-1,1,1-trifluoro-2-(5-me thanesulfonyl- 1 H-pyrrolo[2,3-
clpyridin-2-ylimethyl)-4-methylpentan-2-ol;

(R)-4-(4-Chloro-2-methanesulionylphenyl)-1,1,1-trifluoro-2-(5-methanzsulfonyl-1H-
pyreolo[2,3-clpyridin-2-ylmethyl)-4-methylpentan-2-ol;

4-(4-Chloro-2-methaneculfonylphenyl)-2-(5-cthanceulfonyl- 1 H-pyriolo[2,3-c]pyridin-2-
ylinethyl)-1,1,1-trifluoro-4-methylpentan-2-ol;

2-(5-Ethanzoulfonyl-1H-pyrrolo[2,3-c)pyridin-2-ylmethyl)-1,1,1-trifluoro-4-(4-fluora-2-

methanesulfonylphenyl)-4-methylpentan-2-ol;

(R)-2-[3-(5-Ethanesulfonyl-1H-pynolo[2,3-c Ipyridin-2-ylmethyl)-4,4,4-trifluoro-3-hydiozy-
1,1-dimethylbutylJbenzamide;

2-(5-Ethancsulfonyl-1H-pyrrolo[2,3-c]pyridin-2-ylimethyl)-1,1,1-tvifluors-4-(3-fluoro-2-

methanesulfonylphenyl)-4-methylpentan-2-ol;

2-[4,4,4-Trifluoro-3-hydroxy-3-(S-methaneculfonyl- LH-pyrrolo[2,3-c Jpyridin-2-vimethyl)-1,1-

dimethylbutyl]benzenesulfonamide;

5-Methyl-2-[4,4,4-triflnoro-3-hydroxy-3-(5-meihanesulfonyl -1 H-pyrrolo[2,3-¢c]pyridin-2-
ylmethyl)-1,1-dimethylbutylJbenzamide;
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2-[3-(5-Ethansculfonyl-1 H-pyrrolof2,3-clpyridin-2-ylmethy)-4,4,4-wrifluoro-3-hydroxy-1,1-

dimethylbutyl]-S-methylbenzaniide;

5-Fluoro-2-[4,4,4-trifluoro-3-hydroxy-3-(S-methanesulfonyl-1H-pyrrolo[2,3-¢ Jpyridin-2-
ylmethyl)-1,1-dimethylbutylJbenzamide;

(B)-2-[3-(5-Ethancsulfonyl-1H-pyrrolo[2,3-c]pyridin-2-ylme thyl)-4,4,4-wrifluoro-3-hydrox y-
1,1-dimethylbutyl]-5-fluorobenzamide;

4-Methyl-2-[4,4,4-triluoro-3-hydroxy-3-(5-ethaiesulfonyl- 1 H-pyrolo[2,3-c ]pyridin-2-

ylmethyD-1,1-dimethylbutylJbenzamide;

2-[3-(5-Ethanezulfonyl-1 H-pyrrolo[2,3-¢]pyridin-2-ylmethyl)-4,4,4-rifluoro-3-hydroxy-1,1-

dimethylbutyl Jbenzenesulfonainids;

4-Methyl-2-[4,4,4-trifluoro-3-hydroxy-3-(S-methancsul fonyl- 1H-pyieolo[2,3-c Jpyridin-2-
ylmethyl)-1,1-dimethylbutyl]benzamide;

5-Chlora-2-[3-(5-ethane sulfonyl-1H-pyrrolo[2,3-cJpyridin-2-ylmethyl)-4,4,4-trifluoro-3-
hydroxy-1,1-dimethylbutyl]benzamide; and

5-Chloro-2-[4,4,4-trilluoro-3-hydrox y-3-(5-methanesulionyl-1 H-pyrolo[2,3-c]pyridin-2-
ylmethyl)-1,1-dimethylbutyl Jbenzamide,

or a tautomer, prodrag, co-crystal, or salt thereof.

[ =2

In another aspect of the invention, the compounds according to the invention are formulated
into pharmacevtical compocsitions  comprising  an  effective  amcunt, preferably a
pharmaczutically effective amounnt, of a compound according (o the invention or a taulomer,

prodmg, co-crystal, or salt thereof, and a pharmacentically acceptable excipient or carrier.
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The invention also provides a method of modulating the glucocorticoid receptor function in a
patieni, the method comprising administering o ihe patient an effective amount of a compound

according to the invention or a tautormer, prodmg, co-crysial, or sali thereof.

The invention farther provides a method of irzating a disease-state or condition mediated by the
glucocosticoid receptor function in a patient in need of such treatment, the method comprising
administering o the patient an effective amount of a pharmaceutically acceptable compound

according to the invention or a tautomer, prodimg, co-crystal, or salt thereof.

In addition, the invention also provides a method of treating a dicease-state or ~ondition
celected from typs I diabetes, obecity, cardiovaccular diseaces, hypertension, arteriosclerosis,
neurological diseacez, adrenal and pitvitary umors, and glancoma, in a patient in need of zuch
treatment, (he method comprising administering to the patient an effective amount of a
pharmaceutically acceptable compound according to the invention or a tautomer, prodrug, co-

crystal, or salt thereof.

The invention provides a method of treating a diseace characterized by inflammatory, allergic,
or proliferative procecces, in a patient in need of cuch treatment, the method comprising
administering to the patient an effective amount of a pharmaceutically acceptable compound
according (o the inveution or a tavtomer, produg, co-crystal, or salt thereof. In a preferred
embodiment of the invention, the diccace characterized by iflammatory, allergie, or
proliferative  procezser iz selecied from: (i) lung diceaces; (i) rheumatic diceases ar
antoirmune diseazes or joint diseasec; (i) allergic diseaces; (iv) vasculitis diceases; (v)
dermatological diceazes; (vi) renal diceasec; (vii) hepatic diseases; (viil) gactrointectinal
diccasce; (iv) proctological diccazes; () cye discaces; (i) diccasee of the car, noze, and throat
(EMT) area; (xii) neurological diseacers; (:iii) blood diseaces; (dv) tumor diceaces; (v)
endocrine diceases; (vi) organ and tiseue trancplantations and graft-vercus-host dizeases; (evii)
cevere ctates of choclz; (vviii) cubstitution therapy; and (xix) pain of inflammatory genecic. In
another preferred embodiment of the invention, the disease characterized by inflammatory,
allergic, or proliferative processes 15 selecied from: type I diabefer, ostecarthriiiz, Guillain-
Barre cyndrome, rectenocic following percutancous  tranchuminal coronary angioplacty,

Alzheimer diceace, acute and clironic pain, atherocelerociz, reperfusion injury, bone resorption
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diseaces, congestive heart failure, myocardial infarction, thermal injury, multiple organ injury
cecondary (o trauma, acuie pumlent meningitis, necrotizing enizrocolitic, and cyndromes

associated with hemodialysis, leulopheresiz, and granulocyie tranzfucion.

The invention forther provides methods of weaiing the dizease-ctates or conditions meniionad
above, in a paticnt in need of such treatment, the methode comprising cequentially or
simultaneously administering to the patient: (a) an effective amonnt of a pharmaceutically
acceptable compound according to the invention or a tautomer, prodrug, co-crystal, or salt

thereof; and (b) a pharmaceutically acceptable glucocorticoid.

The invention further provide: a method of azzaying the zlucocorticoid receptor function in a

to the invention or a tavtomer, prodrug, co-crystal, or zali thereof; and (b) de(ecting the amonnt
of the componnd according 1o the inveniion or a tavtomer, prodmg, co-crystal, or sall thersof

bound 19 glucocorticoid receptors in the sample. In a preferred embodiment of the invention,
the compound according o the invention or a tautomer, prodiug, co-crystal, or call thereof is

labeled  with a detectable marler cclected  fom: a radiolabel, fluorescent tag, a

chemiluminescent tag, a chromophore, and a spin label.

The invention also provides a method of imaging the gluconorticoid receptor distribution in a
cample or patient, the method comprizing: (a) contaciing the cample or administering to a

patient a compound according (o the invention or a tantomer, prodg, co-cryatal, or salt theceof

-y

having a detectable marler; (b) deteciing the epatial diciribution and amount of the compound
according 1o the invention or a tautomer, prodmg, co-crysial, or salt thereof having a detectable
marler bound to ghucocorticoid recoptors in the zample or paticnt veing an imaging means to
obtain an image; and (c) displaying an 1mags of the spatial distritmtion and amount of the
componnd according to the invention or a tautomer, prodrug, co-cryetal, or calt thereof having a
detectable marker bound to glucocorticoid receptors in the sample. In a preferred embodiment
of the invention, the imaging means ic celected from: radioscintigraphy, nuclear magnetic
resonance imaging (MRI), computed tomozraphy (CT scan), or positron emizsion tomography

(PET).
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The invention alzo provides a 4 for the i vitro diagiostic determination of the glucocorticoid

receptor function in a cample, comprising: (a) a diagnostically effective amount of a compound
according o the invention or a tautomer, prodrug, co-crystal, or calt thereof, and (b)

mstructions for uee of the diagnostic kit.

Anocther aspect of the invention provides a method of maling the intermediate (6-
ethanesullonyl-4-iodopyridm-3-yl)carbamic acid 12 -butyl ester, the method compricing:

(a) reacting S-nitro-2-chloropyridine with codinim ethancthiolate to obtain 2-cthylsulfanyl-
S-nitropyridine;

(b) hydrogenating the 2-cthylenlfanyl-S-nitropyridine o obtain G-ethylsulfanylpyridin-3-
ylamine;

(c) reacting the G-cihyloulfanylpyridin-3-ylamine with di-ieri-butyl dicarbonate o obtain
(6-ethylsulfanylpyridin-3-yDcarbamic acid feri-butyl ester;

(d) adding r-buiyllithinim dropwize (o a colution of the (G-cihylsulfanylpyridin-3-
yDearbavaic acid fert-buiyl ecter and N,NN° N -teiramethylethylenediamine in a
suitable solvent;

(e) adding iodine in a cuitable solvent dropwize 1o the solution of step (2) followad by
workup 16 obtain (6-ethylsulfanyl-4-iodopyridin-3-ycarbamic acid fert-butyl ecter; and

() combining the (6-cthylsulfanyl-4-iodopyridin-3-yDcaibamic acid serr-butyl  ester,
MalQy, aind wihenivm (D) chloride i a suitable solveni, followed by Stirring and

worlup to obtain (6-2thanezulfonyl-4-iodopyridin-3-ylcarbamic acid fers-buiyl ecter.

Another aspect of the invention 13 the iniermediats (6-Ethylsulfanylpyridin-3-yl)carbamic acid

tert-butyl ester .

Another acpect of the inveation ic the intermediate (6-Ethylonlfanyl-4-iodopyridin-3-

yDearbanic acid fert-butyl ester.

Another aspect of the invention provides a method of making the intermediate (6-
Methane:ulfonyl-4-iodopyridin-3-yDcarbamic acid reri-butyl ester, the method comprising:
(a) reacting S-nitro-2-chloropyridine  with  3odium  methanzthiolaic (o obtain 2-

methylsulfanyl-5-nittopyridine;
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(b) hydrogenating the 2-methylulfanyl-S-nitropyridine 5 obtain 6-methylsulfanylpyridin-
3-ylarmine;

(c) reacting the 6-methylsulfanylpyridin-3-ylamine wiil di-ieri-butyl dicarbonate to obtain
(6-methylsulfanylpyridin-3-yl)carbamic acid ieri-butyl 2ster;

(d) adding s-butylliihivimn dropwize to a colution of the (G-methylsulfanylpyridin-3-
yDearbamic acid feri-butyl ecter and NNN°,N’-tetramethylethylencdiamine in a
suitable solvent;

(e) adding iodine in a cuitable solvent dropwise (5 the solution of ctep (d) followad by
worlmp o obtain (6-methylouifanyl-4-1odopyridin-3-yDecarbamic acid fer-butyl ecter;
and

(O combining the (6-mzthyloulfanyl-4-iodopyridin-3-yDeabamic acid feri-butyl ecter,
MalQ., and ruthenium (III) chloride in a suitable solvent, followed by stiming and

worlup to obtain (6-methanesulfonyl-4-iodopyridin-3-yl)carbamic acid (eri-butyl ester.

Another aspect of the invention is the intermediate (6-Mezthylsulfanylpyridin-3-yl)carbamic

acid fert-butyl ester .

Another aspect of the invention is the inlermediate (6-Methylsulfanyl-4-iodopyridin-3-

yDcarbamic acid tert-butyl ester.

Brief Description of the Figures
Figure 1: XEPD of (R)-2-[3-(3-Ethancsulfonyl-1H-pyrrolo[2,3-clpyridin-2-ylmeihyl)-4,4,4-
A trifluoro-3-hydvoxy-1,1-dimethylbutyl]-5-Muorobenzamide Phosphoric Arid Co-Crystal;
Figure 2: DSC of (R)-2-[3-(5-Ethanesulionyl-1H-pyrrolo|2,3-clpyridin-2-ylmethyl)-4,4,4-
trifluoro-3-hydroxy-1,1-dimethylbutyl]-5-fluorobenzamide Phosphoric Acid Co-Crystal;
Figure 3: TGA of (R)-2-[3-(5-Ethanceulfonyl-1H-pyriolo(2,3-¢]pyridin-2-ylmetliyl)-4,4,4-
trifluoro-3-hydroxy-1,1-dimethylbutyl]-5-fluorobenzamide Phosphoric Acid Co-Crystal;
Figure 4: 'H MMR of (R)-2-[3-(5-Ethancculfonyl-1H-pyrralo|2,3-c]pyridin-2-ylmethyl)-4,4,4-
trifluoro-3-hydroxy-1,1-dimethylbutyl]-5-fluorobenzaimide Phocphoric Acid Co-Crystal,
Figure 5: PC MME of (B)-2-[3-(5-Ethanezulfonyl-1H-pyrrolo[2,3-clpyridin-2-ylmethyl)-4,4,4-
trifluoro-3-hydroxy-1,1-dimethylbuiyl]-S-fluorcbenzamide Phosphoric Acid Co-Ciy:tal;
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Figure 6: ORTEF plot of (R)-2-[3-(5-Eihanesulfonyl-1H-pyrrolo[2,3-c]pyridin-2-ylmeiiyl)-
4,4, 4-trifluoro-3-hydroxy-1,1-dimethylbuiyl]-S-fluorobenzamide Phosphoric Acid Co-Cryatal,
Figure 7: XRPD of (R)-2-[3-(5-Ethanzsulionyl-1H-pyirolof2,3-clpyridin-2-ylmethiyl)-4,4,4-
triflaoro-3-hydroxy-1,1-dimethylbutylJbenzamide Phosphoric Acid Co-Cryztal;
Figure 8: DSCT of (R)-2-[3-(3-Eihaneculfonyl-1H-pyirolo[2,3-c]pyridin-2-ylmethyl)-4,4,4-
trifluora-3-hydrozy-1,1-dimethylbutyl Jbenzamide Phozphoric Acid Co-Cryctal,
Figure 9: TGA of R)-2-[3-(5-Ethanceulfonyl-1H-pyirols[2,3-¢c]ppidin-2-ylmethyl)-4,4,4-
triflucro-3-hydroxy-1,1-dimethylbutyl Jbenzamide Phosphoric Acid Co-Crystal;
Figure 10: 'H MMR of (R)-2-[3-(5-Ethancsulfonyl-1H-pyrrolo[2,3-c]pyridin-2-ylmethyl)-
TR 4.4 4-trifluoro-3-hydroxy-1,1-dimethylbutylJbeinamide Phozphoric Acid Co-Crystal;
o Figure 11: PC NMF. of (R)-2-[3-(5-Ethanceulfonyl-1H-pyrrols[2,3-]pyridin-2-ylmethyl)-
4,4 A-trifluoro-3-hydrozy-1,1-dimethylbutyl]benzamide Phocphoric Acid Co-Cryztal,
Figure 12: XPFPD of (R)-2-[3-(5-Ethaneculfonyl-1H-pyreolo[2,3-c]pyridin-2-ylinethyl)-4,4,4-
trifluoro-3-hydroxy-1,1-dimethylbutylJbenzamide Isonicotinamide Co-Crystal;
Figure 13: DSC of (R)-2-[3-(5-Ethanesulfonyl-1 H-pyrrolo[2,3-c]pyridia-2-ylmethyl)-4,4,4-
trifluora-2-hydroxy-1,1-dimethylbutyl Jbenzamide Isonicotinamide Co-Ciystal;
Figure 14: TGA of (R)-2-[3-(5-Ethanesulfonyl-1H-pyrrolo[2,3-c]pyridin-2-ylmethyl)-4,4,4-
trifluoro-3-hydrory-1,1-dimethylbutyl Jbenzamide Isonicotinamide Co-Crystal; '
Figure 15: "M MME of (R)-2-[3-(5-Ethancenlfonyl-1H-pyrrols[2,3-c]pyridin-2-ylmethyl)-
4,4 ,4-trifluoro-3-hydroxy-1,1-dimethylbutyllben~aimide lconicotinamide Co-Cryetal,
Figure 16: 'M MMR of (R)-2-[3-(5-Ethanesulfonyl-1H-pyrrols[2,3-clpyridin-2-ylmcthyl)-
4,4 4-trifluoro-3-hydroxy-1,1-direthylbutylJbenzamide;
Figure 17: 'TH NMR of Isonicotinamide;
Figure 18: XRPD of 5-Fluoro-2-[(R)-4,4,4-iriflnoro-3-hydroxy-3-(5-methanesulfonyl-1H-
pyrrolo[2,3-clpyridin-2-ylmethyl)-1,1-dimcthylbutyl Joenzamide Phosphoric Acid Co-Crystal;
Figure 19: DSC of 5-Fluora-2-[(R)-4,4,4-trifluoro-3-hydroxy-3-(5-methanesul fonyl-1H-
pyerolof2,3-c]pyridin-2-ylmethyl)-1,1-dimcthylbwyl Joenzamide Phocphoric Acid Co-Cryztal,
Figure 20: TGA of 5-Fuoro-2-[(R)-4,4,4-triflnoro-3-hydroxy-3-(5-methancsulfonyl-1 H-
pyrrolo[2,3-c]pyridin-2-ylmethyl)-1,1-dimethylbutyl Jbenzamide Phosphoric Acid Co-Crystal;
Figure 21: 'H MMP. of 5-Fluoro-2-[(R)-4,4,4-irifluaro-3-hydroxy-3-(5-methanesul fonyl -1 H-
pyrrolo[2,3-c]pyridin-2-ylmethyl)-1,1-dimzthylbuiyl Jbenzamide Phosphoric Acid Co-Crysial;
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Figure 22: 3C MME of 5-Fluoro-2-[(R)-4,4,4-trifluors-3-hydroxy-3-(5-methanzcnlfonyl -1 H-
pyrealo[2,3-clpyridin-2-yhmethyl)-1,1-dimethylbutyl Jbenzamide Phocphaorie Acid Co-Crystal;
Figure 23: ORTEF plot of 5-Fluworo-2-[(R)-4,4,4-trifluoro-3-hydroxy-3-(5-methaneculfonyl-
1H-pyrrols[2,3-c]pyridin-2-ylinethyl)-1,1 -dimethylbutylJbenzamide  Phasphoric Acid  Co-
Crystal;

Figure 24: XRPD of S5-Fluoro-2-[(K)-4,4,4-trifluoro-3-hydroxy-3-(5-methanssul fonyl-1H-
pyrrolof[2,3-clpyridin-2-ylimethyl)-1,1-dimethylbutyl Jbenzamide Acetic Acid Co-Cryatal,
Figurc 25: DSC of 5-Fluora-2-[(R)-4,4,4-triftuoro-3-hydroxy-3-(5-methancaul fonyl-1H-
pyrrolo[2,3-cIpyridin-2-ylmethyl)-1,1-dimethylbutylJbenzamide Acetic Acid Co-Crystal;
Figure 26: TGA of 5-Fluoro-2-[(R)-4,4,4-trifluoro-3-hydroxy-3-(5-methanesulfonyl-1H-
pyrrolo[2,3-clpyridin-2-ylmethyl)-1,1-dimethylbutyl Jbenzamide Acetic Acid Co-Crystal;
Figure 27: "M NMP. of 5-Fluoro-2-[(R)-4,4,4-triflnars-3-hydroxy-3-(5-methaneoul fonyl-1 H-
pyrrolo[’l,3-«:]pyridi11-2'-y1m«‘:lhyl)-l,l-dimr:thylbulyl]benzamide Acetic Acid Co-Crystal;
Figure 28: *C MME of 5-Fluoro-2-[(1)-4,4 4-uifluoro-3-hydrosy-3-(5-methanesulfonyl-1 H-
pyrrolo[2,3-c]pyridin-2-ylmethyl)-1,1-dimethylbutyl Jbenzamide Acetic Acid Co-Crystal; and
Figure 29: ORTEF plot of S-Fluors-2-[(R)-4,4,4-wiflnoro-3-hydeoxy-3-(5-mcthanezulfonyl-
1H-pyrealof2,3-c]pyridin-2-yImethyl)-1,1-dimethylbntyl benzamide Acetic Acid Co-Crystal.

Detailed Description of the Invention

Definition of Terms and Conventions Used

Terms not specifically dzfined herein should be given the meanings that would be given to
them by one of alill in the art in light of the dizclosure and the context.  As uwsed in the
especification and appended claime, however, unlese cpecified o the contrary, thr following

terms have the meaning indicated and the following conventions are adhered (0.

A. Chemical Nomenclature, Terms, and Conventions

In the groups, radicals, or moietice defined below, the number of carbon atome i3 often
cpecified preceding the group, for example, C-Cho allzyl means an allzyl group or radical having
1 to 10 carbon atome. The term “lower” applied (o any carboi-containing group means a group
containing from 1 1o & carbon atoms, a2 appropriate to the group (e, a cyelic group muct have
at lzast 3 atome 1o conctitnie a ring). I general, for sroupe comprizing two or more cubgroups,

the lact named gronp ic the radical attachment point, for example, “allzylaryl” means a
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monovaleit radical of the formnla All-Ar-, while “arylallzyl” means a monovalent radical of
the formmula Ar-All- (where Allz iz an allzyl group and Ar iz an aryl group). PFurthermore, the
use of a term designating a monovalent radical where a divalent radical iz appropriate chall be
conctiued to designate (he recpective divalent radical and vice versa.  Unless otherwise
specified, conventional definitions of terme control and conventional stable atom valences are

presumed and achieved in all formulas and groups.

The terme “allzyl” or “allzyl zioup” mean a branched or ctraight-chain caturated aliphatic
hydracarbon monovalent radical. This term ic exemplified by groups cuch as methyl, elhyi, n-
propyl, 1-methylethyl (isopropyl), r-butyl, n-pentyl, 1,1-dimethylethyl (fer-butyl), and the like.
It may be abbreviated “Alk”.

The terime “allzylene” or “allzylene group” mean a branched or straight-chain saturated aliphatic
hydrocarbon divalent radical having the cpecified number of carbon atome.  Thic term is
exzmplified by groups cuch as methylene, cthylene, propylene, n-butylene, and the like, and

may alternatively and equivalently be denoted herein ac -(allzyl)-.

The terims “allzoxy” or “allzoxy group” mean a monovalent radical of the formula Al-O-, where
Allzic an allzyl group. This term ic exemplified by groups cuch ac methory, ethory, propoxy,

icopropoxy, butozy, sec-butory, reri-butoxy, penioxy, and the lilze.

The terms “aminocarbonyl”, “alkylaminocarbonyl” and “diallylaminocarbonyl” mean a
mongvalent radical of the formula RyNC(0)-, where zach R ic independently hydrogen or lower
alkyl.

bl

The terms “amino” or “amino group” mean an -NH, group.

The termz “alkylaminoe” or “allzylanuno group” mean a monovalent radical of the formula
O

(AIDMIT-, where All: ic allyl.  Eremplary allylamino  groups include methylamino,

ethylamino, propylaming, butylamine, ferf-butylaming, and the like.
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The terme “diallylamins” or “diallzylaming gronp” mean a monovalent radical of the formula
(ALD(AIDON-, wherz each Allz i independently allzyl. Exerplary diallzylaming group: mclude
dimethylamino, methylethylamino, diethylamino, dipropylaimino, ethylpropylamino, and the

like.

The terms “substituted aming” or “substituted amino group” mean a monovalent radical of the
formula -MR,, where cach R ic independently a cubstituent zelected from hydrogen or the
specified cubctitnents (but where both Po cannot be hydrogen). Exemplary cubstituents nclude
allzyl, allzanoyl, aryl, arylallzyl, cycloallzyl, heterocyelyl, heteroaryl, heteroarylall-yl, and the
like.

The terme “halogen” or “halogen group” mean a fluoro, chloro, broimo, or iodo group.

The term “halo” means one or more hydrogen atoms of the group are replaced by halogen

groups.

The terms “haloallyl” or “haloall-yl group” mean a branched or ctraight-chain caturated
aliphatic hydrocarbon monovalent radical, wherein one or more hydrogen atoms thereof are
each independently replaced with halogen atome. This term ic exemplified by groups cuch as
chloromethyl, 1,2-dibromocthyl,  1,1,1-triflocropropyl,  2-iodobutyl,  1-chloro-2-bromia-3-
fluoropentyl, and the like.

3

The teyme “culfanyl”, “culfanyl group”, “thiocther”, or “thicether group” mean a Jdivalent

radical of the formula -S-.
The terme “alloylthio” or “allzylthio group” mean a moncvalznt radical of the formula ALS-,
where Allz ic allyl.  Eremplary aroups inclode methylthio, ethylthio, n-propylthio,

isopropylthio, n-butylthio, and the like.

The terms “sulfonyl” or “culfonyl group” mean a divaleat radical of the formula -SO,-.
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The terms “allzylaulfonyl” or “allyloulfonyl group” mean a wmonovalent radical of the formula

R-S0;-, where R is allryl.

The terms “sulfonylamine” or “sulfonylamino group” mean a divalent radical of the formula

-SQ,MR-, where R is a hydrogen or a cubstituent eroup.
yarog 2

The terms “aminoculfonyl” or “aminczulfonyl srouwp” mean a monovalent radical of the

formula MR;SO,-, where F ic each independently a hydrogen or a cubstituent group.

The term “oxo” means a double-bonded divalent oxygen radical of the formula (=0), for
example, onz example of an allyl group cubstituted by an “oxo” would be a group of the

forrmula Allz-C(0)-Alk, wherein each Allz is an allzyl.

The terms “carbocycle” or “carbocyclic group” mean a stable aliphatic 3- 10 15-membered
monocyclic or polycyclic monovalent or divalent radical conzisting colzly of carbon and
hydragen atoms which may comprice one of more fuced or bridged ring(c), preferably a 5- to 7-
membered monocyclic or 7- to 10-membered bicyclic ring. Unlese otherwise specified, the
carbocycle may be attached at any carbon atom which results in a stable ctructure and, if
substituted, may be cubotituted at any cvitable carbon atom which recults in a ctable structure.
The term comprizes cycloallyl (including cpiro cycloallzyl), cycloallylene, cyzloallzenyl,

cycloallzenylene, cycloallynyl, and cycloallynylens, and the lile.

The terme “cycloallyl” or “cycloallzyl group” mean a clable aliphatic caturated 3- o 15-
membered monocyclic or polyeyelic monovalant radical consisting colely of carbon and
hydrogen atoms which may comprise one or more fused or bridged ring(2), proferably a 5- 1o 7-
membered monocyclic or 7- 10 10-membered bicyclic ring.  Unlecs otherwise specified, the
cycloallzyl ring may be attachzad at any carbon atom which recults in a stable stowciure and, if
cubstituled, may be subctituted at any cuitable carbon atom which resulle in a stable sicture.
Exemplary cycloallzyl groups include  cyclopropyl, cyclobutyl, cyclopentyl, cyelohexyl,
cycloheptyl, cyclooctyl, cyclononyl, cyclodecyl, norbornanyl, adamaniyl, ietrahydronaphthyl
v(tetra]in)., I-decalinyl, bicyzlo[2.2.2]octanyl, 1-methyleyclopropyl, 2-methyleyclopentyl, 2-
methyleyclooctyl, and the like.
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The terme “cycloallzylens” or “cycloallzylene group” mean a ctable saturated aliphatic 3- to 15-
membered monocyclic or polycyclic divalent radical consisting colely of carbon and hydrogen
atome which may comprice oue or more fuced or bridged ring(c), preferably a 5- to 7-
membered monocyclic or 7- to 10-membered bicyclic ring.  Unlees otherwise spacified, the
cycloallzyl ring may be attached at aiy carbon atom which recultz in a ctable structure and, if
mbstituted, may be cubstituled al any cuitable carbon atom which reculie in a clable structure.

Exemplary cycloall:ylene sroupe include cyelopentylene, and the lile.

The terms “aryl” or “aryl group” mean an aromatic carbocyclic monovalent or divalent radical
of from 6 to 14 carbon atoms having a cingle ring (e.g., phenyl or phenylene) or multiple
condenced rings (e.g., naphthyl or anthranyl). Uiles: otherwize cpecified, the aryl ring may be
attached at any snitablz carbon atoni which resuliz in a ctable ctructure and, if substituted, may

& substituted at any cuitable carbon atom which resulls in a ctable strcture. Bxemplary aryl
groups include phenyl, naphthyl, anthryl, phenanthryl, indanyl, indznyl, biphenyl, and the like.
It may be abbreviated “Ar”.

The terms “hetercaryl” or “heteroaryl group” mean a stable aromatic' 5- 1o 14-mermbered,
monacyclic or polycyclic monovalent or divalent radical which may comprise one or more
fuzed or bridged ring(z), preferably a 5- o 7-membered wonocyclic or 7- 19 10-membered
bicychic radical, having from one o four heteroatoms in the ring(c) independently celected from
nitrozen, oxyeen, and culfor, wharein any culfur hetzroaioms may optionally be oxidized and
any ntitrogen heteroatom may optionally be oxidized o be quaternized.  Unlecz otherwise
specificd, the heteroaryl ring may be attached ai any suitable hetercatom or carbon atom which
results in a stable structure and, if zubstituted, may be cubstituied at any suitable heteroatom or
carbon atom which reculte in a ctable ctructure.  Exemplary and pieferred heteroaryls include
foranyl, thienyl, pyrrolyl, oxazolyl, thiazolyl, imidazolyl, pyrazolyl, izoxazolyl, izathiazolyl,
oxadiazolyl, triazolyl, tetrazolyl, thiadiazolyl, pyridinyl, pyridazinyl, pyrimidinyl, pyrazinyl,
triazinyl, indolizinyl, a~aindolizinyl, indolyl, azaindolyl also lmown as pyrrolopyridinyl,
diazaindolyl, dihydroindolyl, dihydroazaindoyl, isoindolyl, acaicoindolyl, benzofuranyl,
furanopyridinyl, feranopyrimidinyl, hwanopyrazinyl, furanopyridazinyl, dihydrobenzofuranyl,

dihydrofuranopyridinyl, dihydrofuranopycimidinyd, benzodioxolanyl, benzothienyl,
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thicnopyridinyl, thienopyrimidinyl, lhienopyrézinyl, thiencpyridazinyl, dihydrobenzothicayl,
diiydrothienopyridinyl, dihydrothienopyrimidinyl, indazolyl, azaindazolyl, dia-aindazolyl,
benzimidazolyl,  bmidazopyridingl, beazthiazolyl, thiazolopyridinyl, thiazolopyrimidinyl,
benzoxazolyl, axazolopyridinyl, oxazolopyrimidinyl, benzicoxazolyl, puriayl, chromanyl,
azachromanyl, quinolizinyl, quinolinyl, dihydroquinslinyl, tetrahydroquinelinyl, isoquinolinyl,
dihydroisoquinolinyl, tetrahydroizoquinolinyl, cinnolinyl, azacinnolinyl, phithalazinyl,
azaphthalazinyl, quinazolinyl, azaguinazolinyl, quino):alin'yl, azaquinoxalinyl, naphthyridinyl,
dihydrmlaphlhyridiﬁyl, tetrahydronaphthyridinyl, pteridinyl, carbazolyl, acridinyl, phenazinyl,
phenothiazinyl, and phenoxazinyl, and the like.

The tarims “heterocycle”, “heterocycle group”, “haterocyelyl”, or “heterocyclyl zroup” mean a
stable non-aromatic 5- to 14-membered monocyclic or polycyclic, monovaleit or divalent, ring
which may comprice one or more fused or bridzed ring(e), prefzrably a 5- 10 7-memberad
monocyclic or 7- 1o 10-membered bicyclic ring, having from one o three hetercatoms in the
ring(cy independently celectzd from nitrogen, oxygen, and sulfur, wherein any sulfur
hetercatoms may optionally be oxidized and any nitrogen hetercatom may optionally be
oxidized or be quaternized. Unlesc otherwice cpecified, the heterozyelyl ring may be attached
at any cuitable heteroatoim or carbon ator which resulte in a stable structure and, if cubstituted,
may be substituted at any cuitable heteroatom or carbon atom which recults in a stable ctructure.
Exemplary and  preferred  heterocycles  include  pyrrolinyl, pyrolidinyl,  pyracolinyl,
pyrazolidinyl, piperidinyl, morpholinyl, thiomerpholinyl, piperazinyl, tetrahydropyranyl,
tetrahydrothiopyranyl, telrahydrofuranyl, hexahydropyrimidinyl, hexahydropyridazinyl, and the
like.

The term “compoundz of Formula (I)” and equivalent cxpressions are mean to embracc
componnds of Forimula (I), either individually, in some combination, or all of them, as the

coitext permits.

The term “compounds of the invention” and equivalent exprescions are meant to cmbrace
compound: of Pormula (I) as herein dzceribed, including the tautomers, the prodmge, the co-
cryctale, or the calte, particularly the pharmacentically aceeptable calis, and the zolvates and

hydrates thereof, where the contexi 2o permits. In zeneral and preferably, the compounds of the
P 2 X
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invention and the formulaz Jdesignating the compounds of the invention are underctood to only
include the stable compounds thereof and erclude unstable compounds, even if an unstable
compound might be considerad o be literally ambraced by the compound formula. Similarly,
reference (o intermediates, whether or noi they themeelves are claimed, 12 meant to cmbrace
their saltz and solvates, where the context co permite. For the sake of clarity, particular
inctances when the context 50 permite are cometimes indicated in the (ext, but these instances
are purely illuctrative and it is oot intended to exclude other instances when the context 2o
permite. Compounds of the mvention ac dicelosed and claimed hersin also are intended to
include both compounds with normal (naturally-occurring) isotopic dictributions of atoms as
well as the correcponding isotopically-cnriched compounds.  Thuz, unlece otherwize stated,
stmcbares depicted hereln ace alco meant i include compounds that differ only by being
enriched with certain ieotopez of a given atom. For example, compounds having the prezent
struchures except for the replacement of hydrogen (‘H) by denterium CH) or tritium CH), or the
replacement of a carbon by a *C- or “C-enriched carbon are within the scope of this invention.
Brzamples of i1zotopes that can be incorporatzd into the compounds of the invention in
accordance with well-ectabliched pi‘u:»Cf:dut«?g include izatopes of hydrogen, carbon, nitrogen,
oryaen, phosphorous, fluoring, and chloiine, for example, 2H, 3H, 13C, 14(1, ISN, 180, 170, 31I—‘,
32p, 358, R, and *Cl, respectively. Certain izotopically-labeled compounds described hercin,
for example, thoce into which radicactive isotopes such ac °H and ™C are incorporated, arc
veeful in drugz and/or cubstrate tissue distribotion acsays.  Further, subctitution with icotopes
such as devterium can afford certain therapeuiic advantages reculting from greater metabolic
clability, for exzample, incezassd in vive hali-life, lowsr ioxicily, or reduced dosage

requirements (see Nature, 458, 269 (2009)).

The terms “optional” or “optionally” mean that the subscquently described event or
circnmetances may or may ot ocour, and that the deseription includes inctancee where the
event or circumctance oceurs and inctances in which it doec not. Por example, “optionally
cubstituted aryl” means that the aryl radical may or may noi be cubctituted and that the
deccription includes both cubstituted aryl radicals and aryl radicals having no cubstitution.

1

The termes “ctable compound” or “clable cimcture” mean a compound that is enfficiently robuct

o curvive icolation 16 a ueeful degree of purity from a reaction mixture, and formulation into an
<o
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efficacious therapeutic or diagnoctic azent. For exampls, a compound which would have a

“dangling valency” or iz a carbanion ic not a compound contziaplatzd by the nvenion.

The term “cubstitnted” meant that ainy one or more hydrogens on an atom of a group or moiety,
whether cpecifically decignated or not, ic replaced wiil a celeciion from ihe indicated group of
mubctituents, provided that the atom’s normal valency is not excecded and that the substitution
results in a ctable compound. If a bond to a cubstituent ic chown to cracs the bond connecling
two atoms in a ring, then such subctitnent may be bonded to any atom on the ring. When a
cubstitnent i¢ licted without indicating the atom via which such substiment ic bonded to the rest
of the compound, then cuch cubstituent may be bonded via any atom in such ubstituent. Tor
example, when the subctitwent ic piperazinyl, piperidinyl, or tetrazolyl, unless specified
otherwice, cuch piperazinyl, pipenidinyl, or erazolyl group may be bonded to the rexi of the
compound of the invention via any atom in such piperazinyl, piperidinyl, o tetrazolyl group.
Generally, when any substituent or group oceurs more (han oné time in any constitwznt or
compound, its definilion on sach occwrence is independeini of iis definition at every other
ocenrrence. Thue, for example, if a group is chowi to be cubstituted with 0 to 2 B, then such
group is optionally cubstitated with wp 6 two B groupe and B at sach ocecurrence is celected
independently from the defined list of pocsible P Additicnally, if a group iz chown o be
subctituted with C,-Cs B group (¢.2., C;-C; allzylthio), then such group ic optionally subztituted
with Cy, Cy, O, Cy, or O P ogronpe (2.3., C), Cy, s, Ca, or C5 allzylthio). Such combinations of
subctituentz and/or variables, however, are pzrmizzible only if such combinations result in
stable compounds.

In a cpecific embodiment, the terin “about” or “approximately” means within 20%, preferably

within 10%, and morc preferably within 5% of a given value or range.

The yield of cach of the reactions described herein ic expresced ac a percentage of the

theoretical yield.
B. Co-crystals, Salt, Prodrug, Derivative, and Solvate Terms and Conventions

The terms “prodrug” or “prodmg derivative” meain a covalzntly-bonded derivative or carrier of

the parent compound or active dimg substance which nidergoce at leazt come biotrans formation
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pricr 1o exhibiting itz pharmacological eifect(z). In general, such prodrug: have metabolically
cleavable gioupr and are rapidly tranzformed in vivo to yield the parent compound, for
example, by hydrolycic in blood, and zenerally includz ecters and amide analogs of the parent
coimpoundz.  The prodrug is fonmulated with the objectives of improved chemical ctability,
improved patient acceptance and compliance, improved bicavailability, prolonged duration of
action, improved organ selectivity, improved formulation (e.g., increazed hydrozolubility),
and/or decreaced cide effects (e.g., toxicity). In general, prodmge themselver have weal: or no
biological activity and are stable under ordinary conditions. Prodruae can be readily prepared
from the parent compounds uzing methods Imown in the ait, such az thoce described in A

Textbool: of Drug Decizi and Development, Krogsgaard-Larcen and H. Bundgaard (eds.),

Gordon & FEreach, 1991, particularly Chapter 5: “Decign and Applications of Prodrugs”;
Desian of Prodiuge, H. Bundgaard (ed.), Elzevier, 1935; Prodimgs: Topical and Ocnlar Drug
Delivery, K.B. Sloan (ed.), Marcel Delder, 1998; Methods in Bz ymology, . Widder e al.
(rde.), Vol. 42, Acadzmie Prece, 1985, particularly pp. 309-396; Buiger’c Medicinal Chemictry
and Drug Diccovery, Sth Ed., M. Wolif (zd.), John Wiley & Sens, 1995, particularly Vol. 1 and
pp- 172-178 and pp. 949-932; Pro-Diuge az Movel Delivery Sysieme, T. Higuchi and V. Stella
(edo), Am. Chem. Soc., 1975; Bioreversible Canders in Dimg Decign, BB, Roche (ed.),

Elcevier, 1087, each of which iz incorporated herein by ieference i their entircties.

The term “pharmaceuntically acceptable prodrug” as used hercin ineans a prodiug of a
compound of the mvention which 15, within the ccope of couind medical judgment, suitable for
use in contact with the tizcues of humans and lower animals without undue toxicity, irritation,
allerzic response, and the lile, commensurate with a reaconabls benefit/iicl: ratio, and effective

for their intendad use, az well as the cwiiierionic forms, where poczible.

The term “salt” means an ionic form of the parziat compound of the product of the reaction
between the parent compound with a cuitable acid or bace to malwe the acid calt or bace ralt of
the parent compound. Salte of the compounds of the precent invention can be cynthecized from
the parent compounds which contain a bacic or acidic maiety by coinventional chemical
methods. Generally, the calic are preparzd by reaciing the frez base or acid parent compound
with ctoichiometric amounts or with an exczse of the decired salt-forming inorganic or organic

acid or bace in a cuitable colvent or various combination: of colvents.
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The term “pharmaczulically acceptable cal(” means a calt of a compound of the invantion which
15, within the ccope of sound medical judgment, suitable for use in contact with the lissues of
humans and lower animale without nndue toxicity, irritation, allergic responee, and the lilze,
commensurats with a reaconable benefii/ficl: ratio, generally waier or vil-coluble or dispersible,
and effective for their intended nse. The term includes pharmaceutically-acceptable acid
addition saltc and pharmacentically-acceptable bace addition calte. Ac the compound: of the
present invention are weeful in both free base and salt form, in practice, the use of the call form
- amounic o use of the base form. Liste of suitable salte are found in, e.g., S.M. Birge ¢/ al, J.

Pharm. Sci., 1977, 66, pp. 1-19, which i hereby incorporated by refercnce in its entirety.

The term “pharmaceutically-acceptable acid addition salt” means (hoce calts which retain the
otherwise undesirable, formed with inorganic acide cuch ac hydrochloric acid, hydrobromic
acid, hydroiodic acid, sulfuric acid, sulfamic acid, nitric acid, phocphoric acid, and the lile, and
organic acide such as acetic acid, trichloroacetic acid; trifluoroacetic acid, adipic acid, alginic
acid, azcorbic acid, aspartic acid, benzeneculfonic acid, benzoic acid, 2-aceloxybenzoic acid,
butyric acid, camphoric acid, camphorsulfonic acid, cinnamic acid, citric acid, diglwconi acid,
ethaneeulfonic acid, glutamic acid, glycolic acid, glycerophosphoric acid, hemiculfic acid,
heptanoic acid, hexanoic acid, formic acid, fomaric acid, 2-hydro:-:yetlmncsulﬁanic acid
(izethionic acid), lactic acid, maleic acid, hydroxrymaleic acid, malic acid, malomic acid,
mandelic acid, mesitylenesulfonic acid, methanzsulfonic acid, naphthalenesulfonic  actd,
nicotinic acid, 2-naphihalenesulfonic acid, oxalic acid, pamoic acid, pectinic acid, phenylacetic
acid, 3-phenylpropionic acid, piciic acid, pivalic acid, propionic acid, pyruvic acid, pyrvic
acid, salicylic acid, stearic acid, succinic acid, sulfanilic acid, tartaric acid, p-tolusnesulfonic

acid, nndecanoic acid, and the like.

The term “pharmaceutically-acceptable bace addition salt” means those calts which retain the
biological effectivenece and propertiee of the free acide and which are not biologically or
otherwise undezirable, formed with inorzanic bases such as amimomia or hydroxide, carbonate,
or bicarbonate of ammonium or a metal cation such as codinm, potassivm, lithinm, calcium,

magnesinm, iromn, cinc, copper, manganecs, aluminwm, and the lile. Particularly pieferred are
.o =3 » ’
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the ammonium, potaccivm, codivm, calcivm, and magnesivm salts.  Salts derived from
pharmaceutically-acceptable organic nontoxic bases include faltz of primary, zecondary, and
terfiary amines, quaternary amine compounds, ubstituted amines including naturally occurring
substituted  amines, cyelic amines and bacic ion-zxchange fesins, such as methylamine,
dimethylamine, wimethylamine, ethylamine, diethylamine, triethylamine, izopropylamine,
tripropylamine, tributylamune, ethanolamine, diethanolamine, 2-dimethylaminoethanol, 2-
diethylaminocthanol, dicyclohexylamine, lysine, arginine, histidine, caffeine, hydrabamine,
choline, betaine, ethylenediamine, glucosamine, methylglucamine, theobromine, purines,
piperazine, piperidine, N-ethylpiperidine, tetramethylammoniunm compounds,
etracthylammonivin - compounds, pyridine, N N-dimethylaniline, N-metylpiperidine, N-

methylmorpholine,  dicyclohexylamine, dibenzylamins, N,N-dibenzylphenethylamine, 1-

[e]

ephenamine, NN’-dibenzylethylenediamine, polyaminz reecinc, and the lile.  Particularly
preferced  organic  nontoxic  bases  are  isopropylamine, diethylamine, ethanolamine,

trimethylaming, dicyclohexylamine, choline, and caffeine. .

The term “colvate” means a phycical accociation of a compound with one or more colvent
maolecunles or a complex of variable stoichiometry formed by a zolute (for examiple, a compound
of Formula (I) and a colvent, for example, water, ethanol, or acetic acid. In certain inctances,
the colvate will be capable of izolation, for example, when one or more solvent molecules ars
incorporated in the cerystal lattice of the cryetalline colid. In general, the colvents selecied do
not interfere with the biological aciivity of the solute.  Solvates encompaczes both zolution-
phase and isolatable colvates. Reprecentative colvaies mclude hydraies, ethanolates,

methanolates, and the like.

The term “co-cryctal” meaie a crystalline material comprised of onc or mors compounds of the
invention and one or iaore wnidque co-crystal formers which may include acidic, bazic, or
neutral molecules that are colids or liquids at room temperatuie.  Accordingly, co-crystals
encompacs molecular compounds, molecular cormpleres, solvates, inclucion compounds,

chamel compounds, clathrates, and poczibly other types of multi-component crystals.

The term “pharmacentical co-crystal” meanc co-crystals that comprice ons or more unique

pharmaczutically acceptable co-crystal formers.
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The compound:s of the precent inventinn ac diccusced below include the free base or acid
thereof, their calte, co-crystale, and produgs and may include ovidized culfur atome or
quaternized nitrogen atoms in their siucture, although not expliciily stated or chown,
particularly the pharmaceutically acceptable forms thereclf.  Such forms, pacticularly the

pharmaceutically acceptable forms, aie intended (o be embraced by the appended claims.

C. Isomer Terms and Conventions

The term “icomers” means compounds having the caime number and Lind of atoms, and hence
the came molecular weight, but differing with recpect to the arrangement or configuration of the
atoms in cpace. The term includes clereoicomers and geomeiric izomers.

The terme “slereoisomer” or “optical 12omer” mean a stable icomer thal has at l=ast one chiral
atom or rericted rotation giving rise w perpendicular dissymmeiric planes (e.g., certain
biphenyle, allencs, and cpiro compounds) and can rotatz plane-polarized light.  Becauce
acyminetric ceaters and other chemical structure exist in the compounds of the invention which
may zive rice to cterecicomerism, the lavention coutemplates sterecicomers and mixtures
theresf. The compounds of the invention and their caliz include asyrametric carbon atoms and
may therefore exict ac cingle steresizomers, racematse, and as mixtures of enantiomer: and
diactereomers. Typically, cuch compounds will be prepared as a racemic mizture. If desired,
however, such compounds can be prepared or icolaied a2 pure clereoizomers, i.e., az individual
enantiomers or diactercomers, or as stercoicomer-enriched mixtures. Az diccussed in more
detail below, individual stercoisomers of compounds are prepared by synihecis from opiically
active ctarting materiale contzining the desired chiral centere or by preparation of mixtree of
enantiomeric product: followed by separation or recolution, cuch ac convercion (0 a mixture of
diastereomers followed by ceparation or recryctallization, chromatographic iechniques, vee of
chiral recolving agents, or direct separation of the enantiomcis on chiral chromatographic
coluinng. Starting compounde of particular stereochermiclry are cither commercially available
or are made by the methods deceribed below and recolved by techniques well-I-nown in the art.

1)

The term “enantiomers” meanc a pair of stereoicomers that are non-cuperimpocable wirror

images of each other.
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The terme “diasterecicomers” or “diactersomer?” mean optical izomers which are not mireor

images of each other.

(23

The terms “racemic mixture” or “racemalte” mean a miziure containing £qual parts of individual

enantiomers.

The term “non-racemic mixture” means a mizlure containing unequal parts of individual

enantiomers.
The term “zeometrical icomer” means a stable isomer which recults from restricted freedom of

rotation about double bonds (e.g., cis-2-butene and frans-2-butene) or in a cyclic atruchure (e.g.,
cis-1,3-dichlorocyclobutan:  and  frans-1,3-dichlorocyclobutane). Becawse  carbon-carbon
double (olefimic) bondz, C=M double bonds, cyclic ctmctures, and the lile may be precent in the
compound: of the invention, the invention contzmplate: cach of the various ctable geometric
icomers and mixtures thereof reculting from the arrangement of cubstituents around these
double bonds and in theze cyclic structures. The substituents and the 1zomers ace designated
ucing the cis/irans convention or ucing the F or 7 cyctem, wherein the term “E” means higher
order cubstituents on opposite sides of the double bond, and the term “2” means higher order
cubstitucnts on the came cide of the double bond. A thorough dizcuscion of F and 7 icomerisin

ie provided in J. March, Advanced Organic Cheimictry: Peactions, Mechaaizing, and Structure,

4ih ed., John Wiley & Sons, 1992, which ic hereby incorporated by reference in ite entirety.
Several of the following &xamples represent single F isomerz, single 2 icomers, and mixturee of
E/Z icomers. Determination of the F and 2 icomers can be done by analytical methods such as

w-ray eryztallography, 'H MMR, and *C NME.

Some of the compounds of the invention can exict in more than one fautomeric form. As

mentioned above, the compounds of the iavention mclude all such tautomers.

sencitive 16 the ctereochemistry of the compound. Thus, for example, enantiomers often exhibit

ctrilingly differznt biclogical activity including Jdifferences in pharmacolinetic properiies,
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inchiding metsboliom, protein binding, and the lil=2, and pharmacological propertics, including
the type of activity displayzd, the Jegree of activily, toxicily, and the lile. Thus, one ckilled in
the art will appreciate that one enantiomer may be more active or may exhibii beneficial effects
when enriched relative 1o the other enantiomer or when ceparated from the other enantiomer.
Additionally, ene slilled in the art would Imow how o cseparate, enrich, or selectively prepars
the cnantiomers of the compounds of the invention from this disclosure and the Imowledge of

the prior art.

Thug, although the racemic form of dmg may be used, it ic often less cffoctive than
administering an equal amount of enantiomerically pure dmg; indecd, in some caces, one
enantiomer may be pharmacologically inactive and would merely cerve ac a simple diluent.
For example, although ibuprofen had been previously administered az a racemate, it hac bccn
chown that only the S-isomer of ibuprofzn ic effective az an anti-inflannnaiory ageit (in the
cace of ibuprofen, however, although the R-isomer is inactive, it is converlzd in vivo to the S-
isomer, thus, the rapidity of action of the racemic form of the drug iz lzse than that of the pure
S-icomer).  Purthermore, the pharmacological activities of enantiomers may have diztinet
biological activity. For example, S-penicillamine is a therapentic agent for chronic arthritis,
while R-penicillamine iz toxic. Indeed, come purified enantiomere have advantages over the
racemates, ag it has beein reported that purified individual icomere have faster transdermal
penctraiion raies compared (© the racemic mixiure.  Sec U.S. Paleii Moz, 5,114,946 and
4,818,541.

Thus, if one enantiomer is pharmacologically more active, less oxic, or has a preferred

disposition in the body than the other enantiomer, it wonld be therapeutically more beaeficial to
adminicter that cnantiomer preferentially. In thic way, the patient viadcrgoing treatment veould
be cxpoced o a lower tofal doce of the drug and o a lower doce of an enantiomer that is

possibly toxic or an inhibitor of the other enantiomer.

Preparation of pure cenantiomers or mixturer of decired cenantiomeric cxcese (ee) or
enantiomeric purity are accomplished by one or more of the many meihods of (a) separation or
recolution of enantioimers, or (b) enantioselective cynthesis own io those of skl in the art, or

a combination therzof.  These resolution methods zenerally rely on chiral recognition and
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include, for example, chromatography uzing chiral stationary phases, cnantiozelective hosi-
guest complexation, recolution or synthesic ucing chiral avxiliaries, enantioselactive 2ynthesis,
enzymatic and nonenzymatic linstic resolution, or spontanecus enantiozelective crystallization.
Such methods are dizclosed generally in Chiral Separation Techniquee: A Practical Approach

(2nd Ed.), G. Subramanian (2d.), Wiley-VCH, 2000; T.E. Bezcley and R.F.W. Scott, Chiral

Chromatography, Joln Wiley & Sonc, 1999, and Satinder Ahwja, Chiral Separations by

Chromatography, Am. Chem. Soc., 2000, Furthermore, there are equally well-lnown methods
for the quantitation of enantiomeric excess or purity, for example, GC, HPLC, CE, or NMR,
and accignment of absoluie configuration and conformation, for example, CID ORD, X-ray
crystallography, or NMR.

e
1

In general, all tautomerie forms and icomeric forins and mixtures, whether individual geomatric
100MEers of Cteieolsomers of racemic of pon-racemde mixtures, of a chemical structure or
componnd 1o intended, ualece the cpecific stereochemiziry or isomeric form ic specifically

indicated in the compound name or structure.

D. Pharmaccutical Administration and Diagnostic and Treatment Terms and
Conventions

1

The terim “patient” includes both huinan and non-human niammals.

The term “effective amount” means an amovil of a compouind according (o the invention
which, in thz context of which it is adminictered or uveed, ic cufficient to achicve the desired
effect or resull. Depending on ihe context, the term effective amount may includes or be

synonymaus with a pharmacentically effective amount or a diagnoctically effective amount.

The terms “pharmacentically effective amount” or “therapentically effective amount” means an
amouit of a compound according (0 the vention which, when administered to a patient in
need thereof, ic sufficient o effect reatiment {or diceaze-states, conditions, or dizorders {or
which the compounds have utility. Such ain amount would be sufficient to elicit the binlogical
or madical rezponse of a ticous, system, or patiend thai i5 cought by a receaccher or clinician.
The amount of a compound of accordiag (o the nvention which constitutes a therapentically

effective amount will vary depending on such factors az the compound and ite binlogical
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activity, the composition used for administraiion, the time of adminisiraiion, the route of
admirastration, the raie of excretion of the compound, the duration of treatment, the type of
diccase-ctate or dicorder being treated and itz severity, dmge wred in combination with or
colncidentally with the compounds of the iavention, and the age, body weighi, general healih,
sex, and diet of the patient.  Such a iherapeuiically effeciive amouni can be determined
routincly by one of ordinary skill in the art having regard (o their own Lnowledgs, the prior art,

and this disclosure.

The terim “diagnostically effective amount” means an amount of a compound according to the
invention which, when used in a diagnoctic method, apparatus, or assay, iz cuflicicnt to achicve
the decired diagnostic effeci or the desired biological aciivity nececsary for the diagnostic
method, apparatuc, or assay. Such an amouni would be cufficient o elicii the biological or
medical responze in a diagnoctic method, apparatus, or accay, which may include a biclogical
or medical recponse in a patient or in a in vilro or in vivo issue or syctern, that ie cought by a
rescarcher or clinician.  The amount of a compound according 9 the invention which
constimmtes a diagnoctically effective amonnt will vary depending on cuch factors as the
compound and itz biological activity, the diagnoctic method, apparatus, or ascay veed, the
composition used for administration, the time of adiministration, the route of adminiztration, the
rate of excretion of the compound, the duration of adiministration, drugs and other compounds
veed i combination with or coincidentally with the compounds of (he invention, and, if a
patient is the cubject of the diagnostic administration, the age, body weighi, general health, cex,
and diet of the patient. Such a diagnostically effective amouni can be determined routinely by
one of ordinary ckill in the art having rezard to iheir own lmowledge, the prior art, and this

disclosure.

The term “modulate” means the ability of a compound to aller the function of the
glucocorticoid receptor by, for example, binding to and stimulating or inhibiting the

glucorcorticoid receptor functional responses.
The term “modulatn” in the context of describing compounds according to the invention

meane a compouid that modulates the glucocorticoid receptor funiction.  As cuch, modulators

include, but are not limited io, agonicie, pariial agomate, antagonicts, and partial aniagonizis.
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The term “agonizt” in the context of deceribing compounds aceording to the invention means a
compound that, when bound to (he glucocorticoid receplor, enhances or increasss the

glucocorticoid teceptor fiction. A cuch, agonicts inclnde partial agonicte and full agonists,

The term “full agonist” in the context of describing compounds according to the invention
means a componnd that evolss the mazimal stimulatory recponce fiom the glucocorticoid

receptor, even when there are spare (unoccupied) glucocorticoid receptore present.

The term “partial agenist” in the context of describing compounds according o the invention
means a compound that iz wnable to evolz the maximal stimulatory responce from the
ghicocorticoid receptor, even at concentratione cufficient (o saturate the glucocorticoid

receptors present.

The term “antagonist” in the context of describing compounds according to the invention
means a compound that directly or indirectly mhibite or cupprezses the glucocorticoid receptor

function. Ac cuch, antagoniste include partial antagonists and full antagonists.

The tcrm “full antagonist” in the contexi of describing compounds according to the invention
meanz a compound that evoles the marimal inhibitory recponse from the glucocorticoid

receptor, even when there are spare (unoccupied) glucocorticoid receptors prezent.

The term “partial antagemist” in the comtext of describing compounds acedrding to the
invention mean? a compound that ic unable (0 evoliz the maximal inhibitory recponse from the
glucocorticold receptor, cven al concentrations eufficient o saturatc the glucocorticoid

receptors present.

The terms “treating” or “treatment” mean the treatment of a disease-state in a patient, and
include:

(i) preventing the dizease-staie from ocomring in a patiend, in pariicular, when such patiznt

ic genetically or otherwice predicpoced to the diceace-ctate but har not yet been

diagnosed as having it;
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(i) inhibiting or amelicrating the diseaze-ctatz in a patient, ic., areecting or slowing its
development; or
(i) relizving the diseace-ctate in a patient, i.e., caucing regreccion or owe of the dizease-

state.

General Synthetic Methods for Making Compounds of Formula (I)

The invention alse providers procecces for maling compound: of Formula (I). T all cchemes,
unlecs cpecified otherwise, RY P2 ¥, and Y in the formwlas below chall have the meaning of
RY R? X, and Y in the Formula (D of the invention described hereinabove. Intermediates used
in the preparation of compounds of the invention are either commercially available or readily

prepared by method: Inown to those clilled in the art.

Optimuim reaction conditions and reaction times may vary depeading on the particular reactants
vced.  Unlese otherwice cpecified, colvenis, temperatures, pressurss, and other reaction
conditions may be readily celected by one of ordinary slill in the art. Specific procedures are
provided in the Experimental Examples cection. Typically, reaction progress may be monitored
by thin layer chromatography (TLC), if decired, and intermediates and productc may be

purified by chromatography on cilica gel and/or by yecry-tallization.

Compounds of Formula (I) may be prepaied by the method outlined in Scheme 1.

HO CFaﬁ, Feduction HO, CF, Qxidative
\n/-F* _— OH  ———

R' 5 R' Cleavage
] 1l
ol
Il %\/ . /RJY/
o NHP
MCF Prapargyl bromide 1 \//\% L A
o s — ™ R CF
v \'
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Scheme I
Az illustratzd in Scheme I, an ester infermediate of Formula (IT) whers B iz Me or Bt, is
reduced with a zuitable reducing agent, such ag lithinm aluminum hydride, in a cuitable solvent,
such as THF or dicthyl ether, to produce the 1,2-diol of Formula (). Oxidative cleavage of
1,2-dicls is well-lmown in the art and may be achieved with periodic acid or lead tetraacetats,
for example, in a suitable solvent, such as methanol, to provide the Letone (IV). Peaction of
Fetone (IV) with a cuitable alkyne, cuch ac propargyl bromide, in a suitable zolvent, in the
precence of cuitabls metals, such as alumiinmm, and cuitable calic, such ac mercuric chloride,
provides an allyne of Formula (V). Peaction of the allyne of Foriaula (V) with a an
appropriately cubstituted heteroaryl halidz (A), where P ic a protecting group on the amine and
Aic Broor I, in a suitabls colvent, in the presence of a cuitable base, provides a compound of
Formula (VD). Cyclization of the compound of Formula (VI), in a suitable colvent, in the

presence of a suitable bagse, provides a compound of Formula (T).

Compounds of Formula (1) may also be prepared by the method outlined in Scheme 1.

| MgBr

. H 0
O O ! I_L '
” ~N.._.CH, . AN
LN HC O Y ——  F& N CH, —————
FC© o oF, T s | 5
HCI CH,
VI
| R N\
N L A
e ~ ¢ F3 B - UFs
CuX
VIH _ v
Scheme I
In thiz approach, trifluoroacetic anhydride and N,O-dimethythydroxylamine hydrochloride are

coupled under bazic conditions to afford wifluorcacetarnide (VII). The Weinreb amide (VII) is
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reacted with a dimcthyl vinyl magnesivim bromide 0 afford the  wifluoromethiylenone
intermediate  (VII).  The tiflucromsthylenone  intermediate (VD) s weated with an
organocopper reagent, derived from a Grighard or organolithinm reagent by treating with a
copper calt, o afford the 1,4-addition product (TV). Thiz wifluoro eione intzrmediate (TV) is

converted 0 a compound of Formula (I) by the stepe showan in Scheme 1.

Compounds of Forimmla (I) may be also be prepared by the method ontlined in Scheme HIL

\/1 i’:s o A FC, UH 9
A + M. _S. " -
R1 e uU / R " \/S R
\Y IX X
F,C, OH O FC, OH
. 1/ Q - N Se.
R1 “~ ~ \F{ R‘ R
X Xl
F3C /OHS ‘; F.C , o LiITMS-acetylde _;\/;’E/\
R R R' RDTo
X X v
Scheme I

As illuetrated in Scheme TIT rzacting the intevimediate of Formula (IV) with a chiral sulfoxide
aninn source (IX) in the presence of a suitable baze, cuch as LDA, i a cuitable colvent, such as
THF, provides a compound of Forraula (). Peduction of the sulfoxide of Formula (X) with
cnitable reducing agents alfords the compound of Formula (XI). Peaction of the compound of
Formula (M) with-reagents cuch az trimethyloxonium etrafluoroborate in a cuitable colvent,
cuch ac dichloromethane, in the precence of a cuitable base, cuch as potascinm carbonate,
provides epoxide of Formula (YII). The analogous reaction can be performed to male the
isomeric eporide.  Peaction of epoxide (XII) with a suiiable nucleophils, such as lithinin
trimethylcilylacetylide, in a cuitable solvent, provides an allzynz of Formula (V) which ic then

converted (o a componnd of Formula (I) by the method outlined in Scheme L

The appropriatcly subsiiiuted heteroaryl halide (A) intermediaic may be prepared by the

method shown in Scheme IV.

50



WO 2009/149139 PCT/US2009/046058

SN o o R? Xk X R
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X XIv XV A
Scheme IV
As ontlined in Scheme IV, the starting nitro compound (X)) is reduced under standard

reaction conditions and catalyst, to provide the corecponding amine of Formula (XIV).
Halogenation of the intermediate of Formula (XIV) ucing a ruitable rcagent, in a cuitable
colvent, provides a halogenated compound of Formula (V). Protecting the amino group of
componnd of Formmula (XV) with a cuitable piotecting group, under standard conditions,

pravides the desired substitwted intenmediate of Formula (A).

Maling ceed cryctals veeful for maling, for exaimple, co-cryctal corapounds within the scope of
the invention can be made by any wmethed lmown by one of clill ia the art for malking
cryctalline organic compounds.  Evaporative methods involve celecting solvents or solvent
mixtures for optimizing cryctal growth conditions o dizsolve the compound, allowing for slow
evaporation of the solvent, and poccibly increazing the mumber of nucleation citzz by ceratching
the exposed swrfaces of the glace vescel. Liquid and vapor diffusion methods generally require
finding two colvent cystems in which the compound is zoluble in one system but incoluble in
the other (the two zolvent systemie are imniccible or nearly inunizcible for lquid diffucion and
mircible for vapor diffucion). Crystals mrow at the inierface between the 2olutions in liquid
diffuzion methods. Vapor diffusion requires dizcolving ihe compound in a colvent system in a
container, sealing this container inside a larger container that contaiins another colvent syctem,
and allowing vapor from the solvent of ihe larger container (o diffuze into the solution in the
inner containcr, cancing the compound o crystallize. Gel diffugion methods involve greatly
decreasing the rate at which the reactante combine by making the reactante diffuce through a
gzl barrier. Thermal gradicnt method: include slow cooling of cealed, caturaied colutions,

refluzing of saturated zoluticns, aind sublimation.
In oider that this inveution be more fully underztood, the following examples are set forth.

Thece examples are for the purpocz of illustraiing embodiments of (hic invention, and are not to

be constrned as limiting the scope of ihe tnvention in any way fince, as recognized by one
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clilled in the art, particular reazents or conditions could be modificd az needed for individoal
compoundz. Starting matzrials nzed ace either commercially available or cazily prepared from

commeicially available materials by thoze skilled in the art.

Experimental Examples

Example 1: Preparation of (6-Methanesulfonyl-4-iodopyridin-3-yl)carbamic acid fert-

butyl ester

H

9 E « 0. N ~
R S N

N el N s :

Ho W

coooom b -0 N H
— b AP
NS NS
oo

M+1 = 399.7
The zodium zalt of methylthiol (as 15% colution in water, 70 7, 150 mmol), 2-chloro-5-
nitropyridine (20 g, 126 mmol), and tetrahydiofuran (THF; 300 ml.) were combinzd in a 500
ml BErdenmever flacl equippzd with a ctir bar. The reculting mixture was ctirred at nocmal
room temperatore for 24 hovrs. The reaction mixiure was diluted by powring into 750 mL of
diethyl ether and 200 mL of 1M MaOH. The layers were separated and the organic was washed
with 200 mL of 1M MaOH. The organic was coucentrated, using two 50 mlL portione of
micthanol ag a chacer. The yellow pazie was redizcolved in 100 1wl of methanol and the product
wag precipitated with 500 mL of 1M ammoniwn chloride colution.  The vyellow 2-
methyloulfanyl-5-nitropyridine (20.9 g, 97%) waz collected by filtration and wached with two

200 mlL portions of watcr, dricd in a civcam of air, aind used wiihout further manipulation.

Z-Methyleulfanyl-S-nitropyridine (20,9 g, 123 mmol), di-reri-butyl dicabonate (39.9 g, 183
mmol), and Pd (10% on carbon, 7.5 g, 7.0 mimol) were mixed i a hydrogenation bottls in 250
mL of methanol and chalen at 50 pei for 24 howez, The mixiore wae {iltered on CELITE® filter
aid using methanol to wash., Another 10 g of di-fers-butyl dicarbonate was added to the filtrate
and it wac ctirred for 16 hours. The solution was concentrated ucing three 50 ml portions of

methylene chloride az a chascr. The yellow pacte was diccolved in 70 mL of methylene
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chloride, and with ctirring, 350 mL of hexanes was added. Within a fow minutz: a fine
microcrystalline material precipitated. After stiveing for 40 mintes, the colid was collected by
filtration and the colid wac wached two 30 mL portion: of hexaner. The s0lid was dried in a
stream of aic (18.6 ). The filirate waz concentratzd (o a yellow paste, rediczalved in about 20
mL of methylene chlovide, and 250 ml of hexanes were added (o form a second crop of
prdduct. Thic colid waz collected by filtration and washed with two 30 mL portione of hexanes
to zive 3.4 gramz of the desired product. The two crope were combined and dried in vacuo at
20°C for 1 howr to zive (6-methyleulfanylpyridin-3-yDearbarmic acid feri-butyl ester (22 g,
75%).

(6-Methyleulfanylpyridin-3-yDearbaimic  acid  tert-butyl ester (22.0 z, 91.5 mmol) was
cuzpended in 350 mL of anbydrouz diethyl ciher in a 1 L flasl: equipped with a stir bar. The
cystem was cealed with a sepium and {lushed wiih a flow of argzon for 10 minutes and cealed
under argon. TMEDA (34.5 mL, 229 mmol) waz added by cyringe and the reculting mixture
waz cooled 1o -78°C. n-Butyllithivm (91.5 mL, 229 mmol) was added and the rzsulting mixture
was ctirred for 15 minutes at -78°C. The mixiure wae ctitved at 0°C for 3 hours and cooled to -
78°C again. A cecond round bottom flasl: was charzed with iodine (34.8 2, 137.0 mmol),
cealed with a ceptum, and 60 mL of anhiydrous THF was added. The iodine was dizcolved by
conicating for 2 minutes.  Thic solution war transferred onto the mixture prepared above by
double-cided needle and pocitive argon preccure. The reaction mixture was ctitred at -78°C for
30 minutes, ai which time the dry ice/aceione bath was removed and the mixiure wae stirred at
room {emperature over the next 2 hours, The reaction mixivre wag diluted with 350 mlL of
caturaied aqueous ammonium chloride colution. 20 g of sodium thiosulfate waz added with
another 200 ml of water. The layers were thoroughly inized by stiiring for 10 minuter and
then zeparated.  The aqueons layer was wached with S00 ml of dicthyl cther and the organic
layere were combined and dried over codium sulfale, decanted, and concentrated /7 vacuo. The
orange recidue was purified on cilica to give 6-methyloulfanyl-4-iodopyridin-3-ylcarbamic
acid fert-butyl ester (2.0 2, 24%) ac a thiclz oil.

To a zolution of (6-methyl-ulfanylpyridin-3-yDearbamic acid feri-butyl cster (8.0 g, 21.8 mmol)
in 150 mL of MeCM and 50 mL of water was added NalQ, (11.2, 55.0 mmol) followed by the

addition of mtheninm (1) chloride (RuCly; 0.275 g,'1.3 mimol) and the reaction mixture was
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stirred at normal room temperatme for 75 minutee. The reaction mixture waz diluted viih 350
ml of dizthyl ether and 200 mL of water, thoroughly mixed, and layer: ceparaied. The
aqueons layer wac wached with two 200 mL portions of dicthyl ether. The organic layers were
combined and dried over sodivm sulfaie, decanted, and concentraied in vacue o obtain a
blaclich pacte. The blaclich pacte was redissolved in 100 mbL of diethyl sther and filtered
through a calwe of CELITE® filter aid. The filtrate was concentrated in vacuo and redissolved
in 50 mL of methylene chloride. Thic colution was slowly draincd throuzh a 40 g SiQ,
cartridze using a total of 250 ml of methylene chloride in 20 mL aliqguotz. The ncarly colorless
filtrate wac concentrated in vacuo down 1o about 20 mL and the product was precipitated with
herxanes (120 mL). The white solid wae collected by filtration and dried. The filtrate was
concentrated 7 vacuo and redissolved in 10 mL of methylene chloride and a second crop of
product war icolated by precipitating wiih 75 ml of hexanes. The two ciope were combined (0
givz (6-methanesulfonyl-4-iodopyridin-3-yhearbaimic acid icri-butyl ester as a white 50lid (6.1
g, 710%), MS (ES*) m/z 399.7 [M+H]".

Example 2: Preparation of (6-Ethanesulfonyl-4-iodopyridin-3-yl)carbamic acid teri-butyl

ester
?. o i
/,N\ ,N+ . .N., >
°© [I \1 - o” = — H \n/ﬁ ————————
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N Cl NN NToe
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o L i
M+1 = 255 M+1 = 381 M+1 =413

To a stirred mizture of sodinm eihanethiolaie (15.9 g; 0.189 mol) in 250 mL of THF aud 100
mL of water at 0°C-5°C was added S-nitvo-2-chloropyridinz (25.0 g; 0.158 mol). After 2 hours,
the mixture was pourcd into 1200 mL of ice water, ctirred for 15 minmes, and filtered. The
colid wa:z wached with water and dried in vacueo to provide 2-cthyloulfanyl-S-nitropyridine

which wac uzed withont additional purification (28.1 g; 26%).
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A mixzture of 2-cthyloulfanyl-S-uitvopyriding (57.4 ) and 10% Pd on carbon (10.0 2; wet) in
1000 L of ethanol was hydrogenated al 50 poi for 20 hours and filtered over CELITE® flier

aid. The solution of 6-cthyloulfanylpyridin-3-ylamine was uzzd without additional purification.

A colution of 6-cthyloulfanylpyridin-3-ylamine (48.1 z; 0.312 mol) in 1000 ml of ethanol
(from the above reaction) and di-fert-butyl dicarbonate (55.9 g; 0.393 mol) wac ctirred at
normal room temperature fov 12 howre. The volatiler were remaoved in vacuo and the colid (6-
ethyloulfanylpyridin-3-v)carbamic acid fers-butyl ester waz uzed without further purification

(79.4 g; 100%), MS (ES").m/z 255 [M+H]".

0.108 mol) and
NN N -tetraméihylethylesediaming (27 mL; 0.180 mol) 1 300 ml diethyl ether at -78°C

To (6-ethylaulfanylpyridin-3-yl)carbamic acid ieri-butyl ester (27.6 3,
wag added dropwize n-butyllithivin (100 mL of a 2.5 M colution in hexanes; 0.25 mol). The
mizture waz stirced mechanically for 15 minutes, warmed o 0°C-5°C, sturesd for 3 hours,
cooled to -78°C and i1odine (60.6 g; 0.239 mol) in 300 mL of dicthyl ether was added dropwise.
The mixture wae clowly wanmed o room tempzrature, stired overnight, and quenched with
aqueocus ammonium chloride and diethyl ether. The organic layer was washed with agqueous
sodivm metabiculfite, water, and brine, and dried over magnecium sulfate (MgSQ,). Removal

of the volatilec in vacuo provided a recidue which was purified by Combilllach chromatography

vacuo 1o provide (6-cthyloulfanyl-4-iodopyridin-3-yDearbamic acid jeri-butyl ecter (27.7 g;

67%), MS (ES") mv/z 381 [M+H]".

A mixture of (6-cthyloulfanyl-4-iodopyridin-3-yDcarbamic acid /er-butyl ester (27.6 g; 72.5
mmol), MalO, (34.1 g; 150 mmol), and mthenium (1) chloride (0.753 g; 3.62 mumol) in 450
mL of acetonitrile and 210 mL of water was ctitred at room temperatuee for 18 hours and
diluted with dicthyl ether and agueous codivm chloride. The organic layer was wached with
water and brine, dried over magnecium culfate, treated with decolorizing charcoal, and filtered
over CELITE® filter aid. Removal of the volatiles iin vacuo provided (6-cthanesulfonyl-4-
iodopyridin-3-yhcarbamic acid ieri-buiyl ecter ac a colid (25.4 g; 24%), MS (ES”) v/~ 413
[M+H]".
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The following compeounds were prepared analogously: 6-propancoulfonyl-4-iodopyridin-3-
yDecarbaimic acid ferf-butyl eater and 6-(propane-2-culfoinyl)-4-iodopyridin-3-ylcarbamic acid
tert-butyl ester; G-raethaneulfonyl-4-iodopyiidin-3- yDcarbaimic acid /eri-butyl ester can alo

be prepared using this procedure.

ixample 3: Preparation of (6-Ethanesulfinyl-4-iodopyridin-3-yh)carbamic acid tert-butyl

ester
| |
\I,onll F A A
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O

A mixture of (6-cthylsulfanyl-4-iodopyridin-3-yDcarbamic acid teri-butyl ester (8.7 g; 22.9
mmol) and MalQ. (12.2 g; 57.0 minol) was ctirred at room temperature in 175 ml of
acetonitrile and 53 mL of water for 15 mimutes. Ruthenium (IH) chloride (0.322 g; 1.6 mmol)
was added al room (emperature and the mixiure stimed for an additional 15 minutes. The
mixture was diluted with water and extracted with dichloromethane (CH,Cly). The combined
exiracte were dried over magnecium culfate, filtered, and concentrated i1 vacus. The reciduc
wac purified by Flach Chromatography o zive (6-ethylaulfanyl-4-iodopyridin-3-yl)carbamic
acid ieri-buiyl esier (4.5 #, 529), (6-cihylouliinyl-4-iodopyridin-3-yDearbamic acid reri-botyl
ester (1.7 g, 18%), and (6-cthylsulfonyl-4-iodopyridin-3-yDearbamic acid seri-butyl ester (1.8
g, 20%).

Example 4: Preparation of (4-Bromo-2-methanesulfonylpyrimidin-5-yl)carbamic acid

tert-butyl ester
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A solution of 5 g (31.3 minol) of 2-chlore-5-nitropyrimidine in 50 mL of THF was cooled to
2

0°C under nitrogen. 2.26 2 (32.5 mmol) of codiuin thiomethozide wae added. The reaction
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wa¢ stirrzd at room temperaiure for 24 hours. The reaction waz monitored by LCMS indicating
formation of decired produci. The miztvre was diluted with 250 mlL of dieihyl ether and a colid
precipitated. The colid was removed by filivaiion and rinsed wiih dichloromeibane. The filtrate

wac concentrated in vaceo 0 aiford 5.3 2 (99%) of 2-methylaulfanyl-5-nitropyrimidine.

A colution of § 3 (29.2 mmol) of 2-methylsulfanyl-S-nitropyrimidine in 200 mL of absolute
ethanol and 120 mL of glacial acetic acid was added 16.31 g (292 mumol) of ivon powder and
the mixture waz heated in an oil bath maintained ai 20°C for 2 hours. The reaction waz diluted
with 250 mL of ethyl acetate and filiered through CELITE® filter aid. The filtrate was washed
with two portions of 100 mL of water, and the pH of the organic layer wae adjusted by adding
caturated aquecus sodiuim carboaate solution vnfil the pH wac 8. The organic layer wached
with brine, dried over codinm sulfate, and concentrated in vacuo (o afford 2.1 3 (51%) of 2-

methylsulfanylpyrimidin-S-ylamine.

A stirred colution of 2.0 g (14.2 mmol) of 2-methyloulfanylpyrimidin-5-ylamine in 50 mL of
dichloromethane and 10 mL of methanol was cooled in an ice bath. 6.03 g (15.6 mmol) of
benzyltrimethylammonivm ribromide wags added in portions over a period of 10 minntes. The
mixzture was ciirved at 0°C for 15 minuies and then al room temperature for 3 minutes. The
mixture wac quenched with saturated aqueous codinm bicarbonate colntion until the pH waz 8.
The orgamic layer ceparated and wac removed. The aqueous layer was extracted with two 200
mL portions of ethyl acetate. The organic layer: were combined, wached with waier and brine,
dricd over sodinm culfate, and concentraied i vacuo. The crude mizivee waz absorbed onio
silica gel and chromatographed on cilica zel ucing ethyl acetate-hexanes (o afford 150 mg (§%)

4-bromo-2-methylsulfanylpyrimidin-S-ylamine.

A colution of 150 mg (0.6 mmol) of 4-biromo-2-methylzulfanylp srimidin-5-ylawine in 1.5 mL
of THF was added 1.5 mL (1.5 mmol) of 1M codium bic(trimethyleilylamide colution in THE
at 0°C dropwize. After stirring the blacl: solution for 15 minutes, a solution of 149 mg (0.63
mmol) of di-ferr-butyldicarbonate in 0.5 mL of THF was added. The reaction wag ctirred at
0°C for 90 minutes. 13 mL of 0.2 M aqueous HC zolution and 12 ml of ethyl acetate were
added and the layers were separated. The aqueouc layer was extracted with (wo 250 mL

portions of ethyl acetate. The combined organic layers were diied over magnecivim sulfate and
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concentrated i vacue (o afford 218 myg (100%) of (4-bromo-2-methylzulfanylpyrimidin-5-

yDearbamic acid rert-butyl ester.

A mizturs of 218 mz (0.68 mrmol) of (4-bromo-2-methylaulfanylpyrimidin-S-yl)carbamic acid
tert-atyl ester, 364 mg (1.7 mmol) of zodinm periodate, and 7 mg (0.03 mmol) of nitheninm
(HI) chloride in 4 mL of acetonitrile and 1.7 mL of water was stirred at room temperature
cvernight. The reaction was diluted with 50 ml of diethyl ether and filtered over CELITE®
filter aid. 20 mL of water was addzd to the filtrate, and layer wage eparatzd. The organic layer
wac wached brine, dricd over magunesium culfate, and fltered and concenteated in vacuo to
yield 125 mg (52%) of (4-bromo-2-methanesulfonylpyrimidin-5-ylcarbamic acid iert-butyl

ester.

Example 5: Preparation of  N-(2-Bromo-6-methanesulfonylpyridin-3-yl)-2,2,2-
trifluoroacetamide

0
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A colution of 620 mg (3.64 munol) of 2-incihylsulfanyl-5-nitropyridine in 33 ml of MeCM and
9 mL of water was added 2.34 2 (10.9 mumnol) of codium peciodate followsd by the addition of
15 mg (0.07 mmol) of ruthenium (1D chloride and the rzaction was stirred at room temperature
for 16 hourz. The colide were filtered and the filoate was diluted with 50 mlL of water,
exiracted with 150 ml of ethyl acetate, dried over magnesium culfate, fillered, and
concentrated in vaceo. The grey colid was purifted by filtration through a silica colwnn with

DCM 1o afford 693 mg (94%) of 2-methanesulfonyl-5-nitropyridine.

A cuspension of 241 mg (0.34 mmol) of 20% of Pearlman’s catalyst on carbion and 693 mg

3.43 mmol) of the 2-methanesulfonyl-5-nitopyridine in 15 mL of MeQI and 3 il of ethyl
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acctate wac ctirred nnder an atmozphere of hydrozen for 3 hours. The colution wae filtzred and
concentrated. The crude mizture waz further purified by filivation through a silica column with

ethyl acetate (o afford 510 mg (86%) of 6-methanzsulfonylpyridin-3-ylamine,

A colution of S10 mz (2.96 mmol) of 6-methanceulionylpyridin-3-ylamine in 1.25 ml of
AcOH waz added a solution of 0.15 mL (2.96 mmol) of bromine in 0.5 mL of AcOH at room
temperature dropwice. The resulting slurry was otirred for 1 hour. The reaction waz carefully
bacificd o pH = 10 with 6 M MaOH. The soluiion was then exiracted with iwo 150 mlL
portions of dichloromethane, dried with magnesinm sulfate, filtered, and concentrated in vacuo.
The crude mixtie showed a 3:1 mixture of product:dibromo product by NMR. These (wo
products were ceparated by cilica chromatography (hexanzs/BEtOAC) to afford 294 myg (40%) of

2-broma-6-methanesulfonylpyridin-3-ylamine.

A solution of 5.0 g (19.9 mmol) of 2-bromo-6-methancsuifonylpyridin-3-ylamine in 100 mL of
dichloromethane at room temperaturs was addad 3.37 ml (23.9 mmol) of trifluorcacetic
aihydride. The reaction wac ctitred for 30 minutes. The colvent wac evaporated to give a pinl:
colid. Water waz added and the compound was collzcied via suction filtration to afford 6.7 g

(97%) of N-(2-Bromo-6-methanesulfonylpyridin-3-yl)-2,2,2-trifluoroacetamide.
yipy y

Example 6: Preparation of 1,1,1-trifluore-4-(5-luoro-2-methylphenyl)-4-methylpentan-2-
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A 3 L 2-neclz round bottom flasl: was equipped with a stiv bar, one necl: was sealed with a

one

rubber ceptum, aind the secomd neck: wae fitled with a 500 mlL graduaied dropping funnel. The
syctern was fluched with arzon for 30 minutes via a necdle inlzt through the lower neclz up
through the open dropping funnzl. The cystem was sealed under clow argon flow. 2-methyl-1-
propenylmagnesiom bromide (0.5 M in THF, 1220 mL, 610 mmol, 1.1 equiv.) wae added via
canmla (o the addition funnel o two 500 1l aliquotz followed by a 220 mL aliquot followed

by a 50 mL ashydrous THFE wach of the addition funnel. The cystem was then immerced in an
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ice bath at 0°C for 1 howr. 2,2,2-Trifluoro-N-methozy-N-methylacetamide (6.4 2, 550 minol,
1.0 equiv.) in 100 mL of THF wac added dropwize, with ctirring, over 90 minutes.  After the
addition was complete, the reaction was siirred for another 30 minutes. The addition fannel
wac charged withe 500 mL of ¢ald concentrated HCL. HC was added dropwice over a 30
mine period while leeping (he internal (emperatnre below 15°C. Ounce the addition is
complete, the entire mixture ic poured into stirring 6M HC1 (1000 mL). The resulting <olution
wac diluted with 750 mL of diethyl ether and the layers were zeparated. The aqueous layer was
wached with two 500 mL portionz of dicthyl ether. The organic layers were combined and
wached with 750 mL of 1M HCL. The pH of the aquecus layer waz monitored to be <1. The
organic layere were dried over magnesiom culfate, filtered, and concentrated in vacuo on the
rotovap while maintaining the bath temperature at 20°C. The distillatz was reimoved from the
collection flacl: and ihe remaoval of solveni was confinued until no more condensed. The
product was an orange liquid in ihe dictillaiion facl: (aboni 47 2) which is poured onto codium
culfate (7.5 g). The distillate was dried over sodiuim sulfatz and concentrated in vacus on the
rotovap ac before (o yield another 15 2 of a light yellow liquid which iz added to the firet batch,
Pepeating again the distillate drying and concentrating in vacuo provided another 2.6 ¢ of
liquid. The combined 1,1,1-trifluoro-4-methylpent-3-en-2-one (total of 65 g, contains 20% wt.

THF, 63%) wac ctored at room iemperalure over sodiwi culfate.

To a clurry of 1,1,1-trifluoro-4-methylpent-3-en-2-one (49.5 g, 0.325 inol) and copper (I) iodide
(61.9 2, 0.325 mol) in 700 wmL of anhydrous diethyl ether at 0°C was added a solation of 2-

methyl-3-fluorophenyl magnesivim bromide (0.5 M in THFE, 706 mL, 0.353 mol) dropwise over
1.5 hovres. The mizture was warmad o room temaperature and stiveed for a total of 18 honrs.
The reaction was quenched by addition of 500 mL of cold saturated ammoninm chloride
(MILCI) solation and the layers were separated. The agueous layer was cxtracted with two 300
mL portions of diethyl ether. The combined organic fractions were wached with 300 mL of
saturated ammonivim chloride solution, three 300 mL portions of water and one 200 mL portion
of brine, dricd over magnesiwm sulfate, filtered, and concentrated in vaceo. Purification by
column chromatography with cilica gel (eluted with hexanes) afforded 1,1,1-trifluoro-4-(5-

Auore-2-meihylphenyl)-4-methylpentan-2-one (65.1 g, 30%).

The following compounds were prepared analogounsly:
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1,1,1-trifluoro-4-methyl-4-(2-methylsul fanylphenyl) pentan-2-one;

1,1,1-trifluoro-4-methyl-4-(3-fluoro-2-methyleul fanylphenyl)pentan-2-one;

1,1,1-trifluora-4-methyl-4-(4-fluoro-2-methylsulfanylphe nyl)pentan-2-one;

1,1,1-trifluoro-4-methyl-4-(5-flusro-2-methylsul fanylphenyl) pentan-2-one;

1,1,1-trifluoro-4-methyl-4-(4-chloro-2-methyleulfanylphenyl)pentan-2-one;

1,1,1-trifluora-4-methyl-4-(5-chloro-2-methylsulfanylphenyl) pentan-2-one;

4-(3-bromophenyl)-1,1,1-trifluoro-4-methylpentan-2-one;

4-(2-bromophenyl)-1,1,1-trifluoro-4-methylpentan-2-one;

1,1,1-triflnoro-4-(5-fluoro-2-methoxyphenyl)-4-methylpentan-2-one;

4-(5-bromo-2-methoxyphenyl)-1,1,1-trifluoro-4-methyl pentan-2-one;

4-(5-bromo-2-fluorophenyl)-1, 1, 1-trifluorg-4-methylpentan-2-one;

1,1,1-tifluoro-4-methyl-4-(4-ifluore-2-mmethylphenyl )pentan-2-one;

1,1,1-trifluoro-4-methyl-4-(2-methylphenyl)pentan-2-one;

4-Benzo[b]thiophen-7-yl-1,1,1-trifluoro-4-methylpeatan-2-one;

4-(2-1,2-Diozinan-2-ylphenyl)-1,1, 1-trifluoro-4-methylpentan-2 -one;

4-(2-1,3-Dioxinan-2-yl-3-flonrophenyl)-1,1, 1 -rifluoro-4-methylpentan-2-one;
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4-(2-1,3-Diovinan-2-yl-4-flourophenyl)-1,1,1-trifluoro-4-methylpentain-2-one;

4-(2-1,3-Dioxinain-2-yl-S-flourophenyl)-1,1,1-triflucro-4-msthylpentan-2-one,

4-(2-1,3-Dioxinan-2-yl-4-methylphenyl)-1,1, 1-triflucro-4-methylpentan-2-one;

4-(2-1,3-Dioxinan-2-yl-5-methylphenyl)-1,1, 1-trifluoro-S-imethylpentain-2-one;
y ylpheny yip

4-(4-Chloro-2-1,3-Diozinan-2-ylphenyl)-1,1,1-trifluoro-4-methylpentan-2-one; and

1,1,1-triflucio-4-methyl-4-(2-broimo-S-flucrophenyl)pentan-2-one.

Example 7: Preparation of 4-(5-Chloro-2,3-dihydrobenzofuran-7-yl)-1,1,1-trifluoro-4-

methylpentan-2-one

Cl

A solution of ethyl trifluoropymvate (125 g, 0.734 mol) in 2.0 L of THF was treated with

methylallyl magnesivm chloride (0.5 M in THF, 1.90 L, 0.954 mol) over 4 hows while the

room temperature overnight, concentrated in vacuo 1o remove THE, quenched with 1 L oof
saturated ammoniom chloride colution, and exfracied wiil itwee 1 L portion: of diethyl ether.
The combined organic phaces were washed with 100 wl of brine, dried over magnesivim

sulfaie, filtered, and conceniraied in vaceo. Vacuum disiillation at 60 mmHg afforded 100.1 g
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of 2-hydroxy-4-racthyl-2-wifluoromethylpent-4-enoic acid ethyl zcier ac a clear oil (b.p. 97°C-
103°C, 60%).

A colution of 2-hydroxy-4-methyl-2-tiflnorcmethylpent-4-enoic acid cthyl =xer (100 g, 442
mmol) and 2,3-dihydrobenzofuran (57.7 g, 480 nunel) in 500 mL of dichlorosthane was ireaied
with AICL; (27.2 g, 660 mmol) while maintaining the intermal (emperature below 10°C. The
reaction was allowed (o warm o room temperature overnighi and quenched with 1 L of cold 1
M HCL The mixture was then extracted with three 1 L portions of ethyl acctate. The combined
organic layers were wached with 1 L of caturated aqueons codivm bicarbonate solution, 1 L of
brine, dricd over magnecivm cullate, filtered, and concentrated /i vaceo. The residue was
purified on SiQ; (10% dieihyl ether in hexanes). The reculting colid wae recryctallized from
hot hexanes to afford 395 g of 4-Q2,3-dihydiobenzohuwan-7-yl)-2-hydroxy-4-methyl-2-

trifluoromethylpentancic acid ¢thyl ester ac a white solid (26%).

A cuzpencion of LiAlH, (4.52 =, 119 mimol) in 230 mL of THF was trzated with a colution of 4-
(2,3-dihydrobenzofuran-7-y1)-2-hydrozy-4-metlyl-2-trifluorome thylpentanoic acid ethyl cster
(27.5 2, 794 womol) in 40 ml of THF at 0°C over 30 minwtes. After stirting overnight, the
reaction was cooled to 0°C, quenched with 3 mL of waler, and treated with 3 ml of 4 M NaOQOH
colntion. After 10 minutes, the mizture was teaied with additional 18wl portion of water and
the recolting mizture was warmsd 6 roon emperature for 4 hours. The mizturs was filtered
and the filter cale was wached with five 100 mL portions of diethyl sther. The {iltrate was

o
L

concentrated in vacwo o give 24.0 o of 4-Q2,3-dihydrobenzofuran-7-yl)-4-methyl-2-

trifluoromethylpentane-1,2-dicl as an oil (99%).

A eolution of 4-2 3-dihydrobenzofuran-7-yl)-4-methyl-2-trifluvoromethylpentanc-1,2-diol (24.0

g, 78.9 mmaol) and MalO, (4.3 g, 394 mmol) in 360 mL of methanol was ctired at room
temperature overnight. The resulting mixture was filtered through pad of CELITE® filter aid
and the filter cale wac wached with three 100 mL portions of methanol.  The filtrate was
concentrated in vaceo, talen up in hexanes, filtered again, and concentrated in vacus o give
214 g of 4-(2,3-dihydrobenzofuran-7-y1)-1,1,1-iriduoro-4-meiliylpenian-2-one a5 colorless il

(100%), which was used without purification.
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A solution of 4-(2,2-dihydrobenzofurain-7-yl)-1,1, 1-trifluoro-4-methylpentan-2-one (20.8 g,
76.2 mmol) in 200 ml of acetic acid was tr=ated with a solution of chlorine gas in acetic acid
(~1.19 M). The reaction wac monitored by "H-MMRE. The mixime was quenched with 500 mL
of water and solid sodinm bicarbonate (~500 g) was added carcfully during 1 hour.  The
mixture wac ponred onto 500 mL of ethyl acetate. The phazes were separated and the aquecus
layer wac extracted with three S00 ml portions of ethyl acetate. The combined organic layers
were wached with two 100 mL portione of brine, dried over maguesinm culfate, filtered, and
concentrated in vacwo 1o afford 23.4 g of 4-(5-chloro-2,3-dihydrobenzofuran-7-y1)-1,1,1-

trifluoro-4-methylpentan-2-one (100%), which was veed without purification. |

Example 8: Preparation of 6-(5-Fluoro-2-methylphenyl)-6-meéthyl-4-trifluoromethylhept-

1-yn-4-0l
CF
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N T
F F
Aluminum foil (324 mg, 12 mmol) and mercuric chloride (5.0 g, 0.02 mimol) were added to

THF (6 mL) and vigorouzly stirred for 1 hour. Propargyl bronudz (1.24 mL, 80% in tcluene,
12 yunol) in 6 mL of THF was added slowly and the mizture heated up. After completion of
the addition, the mixture wag ctiered for 2 hours at 40°C and for 3 houre at room temperature.
Half of the generated cucpencion was added via cyringe (o a colution of 1,1,1-trifluoro-4-(5-
flnoro-2-methylphenyl)-4-methylpentain-2-one (500 mg, 1.91 mmol) in 20 ml of diethyl ether
at -76°C. The reaction mizture was warmed up slowly o room temperature overnight. Water
(20 ml) and ethyl acetate (20 mL) were added clowly. The organic phase was separated and
the aquecus layer was extracted with two 10 mL portions of ethyl acetate.  The combined
organic phaces were dried over magnesinm sulfate.  The colveinl wae removed o give 6-(5-
fluoro-2-methylphenyl)-6-methyl-4-iri{luoromathylhepi-1-yn-4-0l - (580 mg, 100%) az a

colorless oil.

The following compounds were prepared analogoucly:
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N-[1-dimethylaminomethylidena]-2-(3-hydroxy-1,1-dime thyl-3-trifluoromethylhe x-5-

ynyDbenzenesulfonamide;
6-(4-fluora-2-methylphenyl)-6-methyl-4-trifluoromethylhept-1-yn-4-ol;
6-(2-raethylphenyl)-6-methyl-4-trifluoromethylhe pt-1-yi-4-0l,
6-(2-bromo-5-fluorophenyl)-6-methyl-4-trifluoromethylhept-1-yn-4-ol;
6-(2-methoxy-S-flucrophenyl)-6-methyl-4-trifluoromethylhept-1-yii-4-ol;
6-(2-methoxy-5-bromophenyl)-6-methyl-4-trifllucromethylhept-1-yi-4-ol;
6-(2-methanesulfonylphenyl)-6-miethyl-4-trifluoromethylhept-1-yn-4-ol;
6-(3-fluore-2-methanesulfonylphenyl)-6-methyl-4-triflocromethylhept-1-ya-4-ol;
6-(4-fluorc-2-methanesulfonylpheayl)-6-methyl-4-trifluorometylhepi-1-yn-4-ol;
6-(5-luoro-2-methanesulfonylphenyl)-6-méethyl-4-trifluoromethylhepi-1-yn-4-ol,
6-(4-chloro-2-meihanesul fonylphenyl)-6-meihyl-4-irifluoromethylhept-1-yn-4-ol;
6-(5-chloro-2-meihanesulionylphenyl)-6-methyl-4-tiiduoromethylhept-1-yn-4-ol;
6-(2-bromophenyl)-6-methyl-4-triflucromethiylhept-1-yn-4-ol;
6-(3-bromophenyl)-6-methyl-4-triflucromethylhept-1-yn-4-ol;
6-(5-Chlore-2,3-dihydvobenzofwran-7-yl)-6-methyl-4-trifluoromethylhept-1-yi-4-0l; and

6-Benzo[Llthiophen-7-y1-6-methyl-4-rifluoromethylhepi-1-yn-4-ol.
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Example 9: Preparation of (8)-6-(5-Fluoro-2-methylphenyl)-6-methyl-4-
trifluoromethylhept-1-yn-4-ol

on

| l \ FSC?"(/OH (|3

'

/r

—
¢

@

.-

LN =
iy
T

To a muepencion of (R)-(+)-methyl p-tolylsulfoxide (23.6 4, 153 mimol) in 200 ml of anhydrous
THF at -72°C was added lithivim diicopropylamide mono(ietrahydiofuran) (LDA), 1.5 M
eolution in cycloherane, 102 ml, 153 mimol) over 20 minutes. The resulting clear yellow
colution was stirred for an additional 15 minuies. 1,1,1-Trifluorc-4-(5-fluoro-2-methylphenyl)-
4-methylpentan-2-one (36.4 2, 139 mmol) wac then added via cannula with the aid of 125 mL
of THF over 30 minuics. Afier 1.5 howrz at -78°C, ihe reaction mixiure was quenched with 600
ml of water and extracted with two 500 mL portions of ethyl acetate. The combined organic
phaces were wached with caturated aqueons sodinim bicarbonate solution and brine, dried over
magnesinm  sulfate, flered, and concentrated in vacuo. Purificaiion by coluinn
chromatography with cilica gel (eluted with 109%-50% EtOAc/hexanes) afforded cequentially
(©)-1,1,1-triflnoro-4-(5-Nuoro-2-methylphenyl)-4-methyl-2-((R)-toluene-4-

enlfinyimethyDpenian-2-01 (319 4, 55%, 09% de)y and (R)-1,1,1-wifluorc-4-(5-fluoro-2-

methylphenyl)-4-methyl-2-((R)-toluene-4-sul finylme thyl)pentan-2-ol.

To a sugpension of (5)-1,1,1-uiflucro-4-(5-fluoro-2-methylphenyl)-4-methyl-2-((R)-toluene-4-
j, J ]. o/ y

sulfinylmethylpentan-2-01 (31.9 g, 76.6 mmol) and zodivm iodide (34.4 g, 230 mmol) in 450
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mL of anhydrous acetone at -40°C was added a solution of willuaroacetic acid anhydride (54.1
ml, 383 mmol) in 200 ml of anhydroue acetonz via an addition funnel dropwise over 30
minwtes. A greznich brown mixture formed inctantancously.  After 15 minutes, the reaction
mixtore was quenched by clow addition of caturaied aqueons sodivim culfite solution and
neutralized with catrated aqueous codivm carbonate colniion. The mixinie became colorlecs
and wac concentrated i vacio to remove most of the acetone solvent. The resulting material
was diluted with 400 mL of water and exteactzd with theee 400 mL portions of diethyl cther.
The combined organic phaces were wached with brine, dried over magnecium culfate, filtered,
and concentrated in vaceo (o afford (5)-1,1,1-trifluorc-4-(5-{lucro-2-methylphenyl)-4-methyl-
2-p-tolylzulfanylimethylpentan-2-ol ac a yellow oil (31.0 2, 100%).

To a solutioi of (9-1,1,1-tifluoro-4-(5-flucro-2-methylphenyl)-4-riethyl -2-p-
tolyloulfanylmethylpeitan-2-l (31.0 g, 77.0 mmel) ia 200 mL of anhydrovs dichloromethane
wag added wimethyloxonium tetrafluoroborate (17.2 g, 116 mmol). The reculting cuspension
was stirred at roorm temperature for 4.5 hours. A colution of potazsivm carbonate (13,C04, 32.1
g, 222 mmol) in 200 mL of water was then added.  After 19 hours, the reaction mixture was
poured into 400 mL of saturated aqueous codivm bicarbonate solution and extracted with thiree
400 mL portione of dichloromethane. The combined organic phases were washed with brine,
dried over magnesiuim solfaie, {iltered, and concentrated in vacuo. The crude mixture can be
ueed in the next ctep without reducing the yield or can be purificd by colurn chromatography
with czilica g2l (elutzd with 0%-2% EiQOAc/herane:) w  afford  (R)-2-[2-(3-fluoro-2-
2, contains 20%

&0

methylphenyl)-2-methylpropyl]-2-triflnoromethyloxirane as a olear oil (23.2

methyl olyl thioethar, 87%) which waz used withont further puriiication.

Tao a sclution of (R -J-[2-(5-ﬂuoro—2-mc!hylphenyl)-ﬁ-1116111ylp1'0pyl]-2-lriﬂuoromcthy],o:-:jranc
(18.5 g, 67.0 mimol) tn 200 mL of anhydrouz DMSO waz added lithivm trmethylilylacetylide
(0.5 M in THF, 201 mL, 101 mimeol). The reculting biown solution was stirred at room
temiperatrs for 5 howrs. The reaction mixture was poured inio 500 mL of water and extracted
with three 500 mL portions of 10% ethyl acetate/hexanzs. The combined organic phaces were
wachad with two 500 mL portions of water and one 500 mL portion of brine, dried over

nesiuim culfate, filtered, and concentrated in vacro. The crude material was redizcolved in

-

110
1nag

200 mL of THF and cooled 0 0°C. A solution of tetrabuiylammeonivin fluoride (1.0 M in THF,
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67.0 ml, 67.0 minol) was added over S5 minutzz, The reaction mizture was stirced for 1 hour,
poured into 150 mL of saturated aqueons ammonium chloride soletion, and extracted with three
300 mL portions of diethyl ethzr. The combined organic phases wers washed with 300 mL of
brine, dried over magnecivm culfatz, filtered, and concentrated i vacuo.  Pwrification by
column chromatography with cilica gel (eluied wiih 0%:-39% EtDAc/heranes) afforded (S)-6-(5-
fluoro-2-methylphenyl)-6-methyl-4-trifluoromethylhept-1-yn-4-51 as a yellow oil (13.2 g,
65%).

The following compounds were prepared analogouely:
(9)-6-(4-Fluoro-2-methylphenyl)-6-methyl-4-trifluoromethylhept-1-yn-4-ol;
(5)-6-(2-methylphenyl)-6-methyl-4-trifluoromethylhept-1-yn-4-0l;
(8)-6-(3-bromophenyl)-6-methyl-4-trifluorome thylhept-1-yn-4-ol;
(8)-6-(5-Chloro-2,3-dihydrobenzofuran-7-yl)-6-methyl-4-trifluoromethylhept-1-yn-4-ol; and

(8)-6-(5-fluoro-2-methoxyphenyl)-6-methyl-4-trifluoromethylhept-1-yii-4-ol.

Example 10: Preparation of 1,1,1-Trifluoro-4-(2-methanesulfonylphenyl)-4-methylpentan-

2-one
O
[~ I | k I
- . oF, —/—/—/— ' ‘ et CFS

T

el g
1,1,1-Trifluoio-4-maethyl-4-(2-methyloulfanylpheny Dpentan-2-one - (21.0 3, 60.85 mmol) was
diccolved in 240 ml of acetonitiile. S0 mL of water was added followed by codium
metaperiodate (44.9 g, 210 mmol) and mtheniom (III) chloride (0.622 g, 3.0 mmol). The
reculting reaction waz stirred for 18 hours. The reaction mixturs waz diluted with 500 mL of
diethyl ether (Et,0) and the layers were mired and ceparated. The aqueous wac wached with

500 mL of diethyl ether and the orgamc: were combined, dricd over sodium culfate F1a;SO4),
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decanted, and concenirated in vacea (6 a thicl: ovange il The crude material was ceparated by

flach column chromatography with 0-35% EtOAc/hezanze az the eluent. 1,1,1-Trifluoro-4-(2-

methane2ulfonylphenyl)-4-methylpentan-2-one (16.9 3, 20%) was obtained ac a colorless oil.

o 7

The following compounds were prepared analogously:

1,1,1-Triflvoro-4-(3-fluoro-2-methanesulfonylphenyl)-4-methylpentan-2-one;

1,1,1-Trifluoro-4-(4-fluoro-2-methanesul fonylphenyl)-4-methylpentan-2-one;

1,1,1-Triflucio-4-(S-Muoro-2-methanzoul fonylphenyl)-4-methylpentan-2-one;

1,1,1-Trifluoro-4 -(5-chloro-2-methanesulfonyl phenyl)-4-me thylpentan-2-one; and

1,1,1-Trifluora-4-(4-chloro-2-methanecul fonylphenyl)-4-methylpentan-2-one.

Example 11: Preparation of 1-Bromo-4-chloro-2-methylsulfanylbenzene

o\\wr,o' NH, \?
G LB N Er Lo WBr
. I I
ot \;'J v ot Cl'v‘) O

A 2 L round bottom flazl: was charged with 188 3 (0.54 mol) of copper (D) bromide, 200 mL of
anhydrous acctonitrilz, and 121 g (0.70 mol) of 2-nitvo-4-chlovoaniline.  Aficr stiring for 15
minutes, 100 ml (0.84 mol) of ier-butylnitrite waz carefully added in § portionz. The reaction
flask was imimersed in a water bath maintained at 60°C for an additional howr. The reaction
mixture wae cooled and the acetonifrile removed under vacuum vcing two 200 mL portions of
dichloromethane ac a chacer. 30% dichloromethane in hexanee (500 mL) was added to the
recidue and ativved for 20 minutze at room temperature.  The resulting slurry was filtered
through a vacuum frit with CELITE® filter aid and wached with 100 mL more colvent to
provide a dark yellow filtrate. The filtrate was concentrated in vacuo to provide 1-bromo-4-

chloro-2-nitrobenzene as a bright yellow olid (155 g, 24%).
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1-Bromo-4-chloro-2-nitrobenzenc (140 g, 0.59 mol) was diszolved in 2.5 L of MeOH with
gentle heating (50°C) in a hot waier bath. A colution of ammonium formate (303 g, 4.21 mol)
in 500 mL of water wac added. Zin: powder (155 3, 2.36 mol) war added in small portions,
recnlting in heat evolution and refluxing of the colveid.  Subcequent additions were made
cantionsly as to avoid build up of excess wareacied zinc. The reaction was cooled to room
temperature and fltered through a large plug of CELITE® filter aid. The filtrate was then
concentrated until a biphasic mivture of red oil and water was evideit.  The product was
extracted with five 200 mL portione of diethyl ether. The organics were combined and dried
over codivm sulfate, decanted, and concentrated in vacuo W a reddich-brown oil. The oil was
rediseolved in 150 mL of dichloromethane/hexanes and filtered through a plug of silica gel.
The filrate wac concentrated to an orange oil. Additicn of hexanes (200 ml) and CGO]ing in a
dry ice bath reculied in precipitation of 2-bromc-5-chloroaniling as a pale yellow solid (92

75%) that was collected via vacuum filtration.

2-Bromo-5-chloroaniling (5.2 g, 0.41 mol) was dizsolved in 1 L of acetonitrile followed by the
addition of dimethydisulfide (30.0 mL, 0.33 mol). The facl: waz immersed in a waier bath
warmed (o 60°C, equipped with a reflux condenser, and /eri-butyl nitvite (54.0, 0.45 mol) was
added in portions aver 15 minutes. Onee the addition wae complete, the reaction was refluxed
for 2 hours.  After cooling (o room terperature, the acetonitrile was evaporated, followed by
re-diccolving 1 dichloromethane and  subsequent  concentration  to ICMove  remaining
acetonitrile. The recidue wag re-diczolved i a minimal amowt of dichloromethans and diluted
with hexanes until precipitation was iniiiated. The mixture was filtered through a plug of silica
and wached with hexanes. The filtrate was then concentrated i vacuo and crystallized wpon
cooling,  1-Bromao-4-chloro-2-methylsulfanylbenzene (52.0 2, 53%) was isolatzd via cuciion

filtration.

Example 12; Preparation of (5)-6-(4-Chloro-2-methanesulfonylphenyl)-6- mclhyl 4-
trifluoromethylhept-1-yn-4-ol

Tosyl _ Tosyl
. o HO cr o \ / -
LV / L i AR T
. . CF, — T “
p “ i J i
> cr o N
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Ter a solution of (185,2R)-1-(toluene-4-2ulfonylamino)indan-2-yl ester (61.1 g, 0.18 mol) in 500
ml of THF at -70°C was added a 1 M solution of LIHIMDS (407.1 mL, 0.41 mol, 1.0 M) in
THE at a rate of 5 mL/min while lzeping the temperature below -65°C. The mixture was
warmed (o -35°C and ctirred for 40 minuice. The mixture wac again cooled to -72°C and a
solution of 4-(4-chloro-2-methyleulfanylphanyl)-1,1,1-rifluoro-4-methylpeintain-2-ons (50.0 g,
0.16 mol) in 500 mL of THEF was added dropwise at a rate of § ml/min while lesping the
temperature below -66°C. The mixture stivrzd for 1 hour at -35°C and was then quenched
throuah the addition of 200 mL of caturaied agueous ammoninm chloride coluiion followed by
extraction with three 250 ml portions of diethyl ether. The combined organic layers wers
wached with brine (300 ml), dried over magnecivnin culfate, filtered, and concentrated in vacu.
The crude material was adhered to cilica and loaded unto cilica in a cuction frit (3 L) with the
pure product being eluted according to the following method. 4 L of 5% EtOAc/hexanes was
firct ueed to remove the letone starting material.  The solvent cystem wac changed to 209%
EtOAc/hexzanes and ihe decired 5-(4-chlore-2-methyloulfanylpheny)-3-hydroz y-5-methyl-3-
trifluoromethylthexanoic acid (18,2R)-1-(toluene-d-sulfonylamima)indan-2-yl ester (103.0 2,

0.16 mol, 93% yicld of diastercomeric mixture) was eluied in 6 L.

Tao a solution of 5-(4-chloro-2-mazthylulfanylphenyl)-3-hydroxy-5-methyl-3-
triflucromethythexanoic acid (15,2R)-1-(toluene-4-culfonylamine Yindan-2-yl ester (103 g, 0.16
mol) in acetonitrile (800 ml) waz added water (400 mL) reculting in the mizture becoming
cloudy. To thiz cluity was added codivm pericdate (83.8 g, 0.39 mol), followed by the addition
of 20 mg (0.096 mmol) of ruthenivm () chloride. The solution wac ctirred for 18 hours and
the reaction mizivve wag {ilicred ilwough CELITE® filter aid. The colution was traasferred to a
separatory fimiel and extracted with dichloromethane.  The combined organic laysr: were

dried over magnecinm culfate, fliered tuough a frit containing 50:50 layers of CELITE® filter

*

71



i\

WO 2009/149139 PCT/US2009/046058

aid and zilica, and the colvent was evaporated. A stirring bar was added 1o the thicl: viccous il
and diethyl ether (approzimately 1 L) wac added with rapid ctirring reculting in the
piecipitation of a white colid (approximately 75 g). MMR aud HPLC analyeiz revealed the
presence of the decired diactereomer (R)-5-(4-chlovo-2-meiliylenlfonylphenyl)-3-hydroxy-5-
methyl-3-trifluoromethylhexancic acid (15,2R)-1-(iclucine-4-sulfonylaming)indan-2-yl ester in
approzimately 93% de. To this material was added a minimal amount of dichloromethane,
followed by the addition of dicthyl ether reculiing in precipitation of a white colid. This czcond
collection reculted in highly enriched material with >98.5% de (68.0 2, 63%).

LiAld, (102 2, 0.29 mol) wac added clowly in 2 2 portions 1o (R)-5-(4-chloro-2-
methylsulfanylphenyl)-3-hydroxy-S-methyl-3-triflucromethylhezanoic acid (15,2R)-1-(toluene-
4-culfonylamino)indan-2-yl ester (60.0 g, 0.09 msl) ac a colution in THE at 0°C over 30
minuies vader a fow of nitrogen. The ice bath was removed and the mixture was stitred at
room temperature for 30 minntezs. The reaction was next cooled to 0°C and gquenched by the
slow addition of water vitil foaming ceaced.  An additional 100 wl of water was added
followed by acidification through the addition of 1M HCL. The aquacue phase waz thei wached
with two 250 mL portionc of 1:1 Et,O/exancs. The organic was then wached with brine
followed by ten 200 ml portions of 1M MaOH. The organic layer waz next wached with brine
and saturated aqueous ammoninm chloride followed by drying over magnecinm sul{ate. The
magnesium culfate was filicred and the filiraie concentraied in vacus o provide a erde 2olid.

The zolid wac talzen up in dizthyl ether (not completely diseolved) and an equal portion of
S5-methyl-3-trifluoromethylhexansz-1,3-diol (27.6 g, 21%) as a whits solid.

(R)-5-(4-Chloro-2-methancsulfonylphenyl)-5-methyl-3-triflucromethylhe zanc-1,3-diol (27.6 g,
0.07 mol) wae dizzolved in methylene chloride (400 mL) with mild heating (50°C). Decs-
Martin periodinane (33.1 g, 0.0 mol) was added and the mixture was stirred at room
temperature.  After 1 hour the reaction was concentrated in vacue, dilnted with 300 mlL of
diethyl ether and filtered through a plug of CELITE® filter aid. The organic layer was washed
with ziz 100 mL portione of caturated aqueous sodinm bicarbonate colution followed by brine
and deying over magnesivim sulfate. The colution wae filiered through CELITE® filter aid and

the colvent was evaporated (o give a viscone oil. The oil wae diccolved in 30% Et,QO/hexanes
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and pazzed through a plug of cilica. Evaporation of the eluent provided (R)-5-(4-chloro-2-
methanesulfonylphenyl)-3-hydroxy-5-methyl-3-trifluoromethylhexanal az a viccous oil (23.8 g,

87%).

To a ctirred colotion of (1-diazo-2-oxopropyDphocphonic acid dimethyl ezter (12.5 3, 0.065
mol) and (I)-5-(4-chloro-2-methanesulfonylphenyl)-3-hydroxy-5-methyl-3-
triflucromethylhexanal (20.5 g, 0.054 mol) in 150 ml of dry MeOH waz added potacsium
carbonate (13.8 2, 0.100 mal) at room temperature.  The reaction was stired overnight, The
reaction was diluted with 200 mL of water and zxlracizd with dicthyl ether. The organic layers
wac wached with brine, dried over codium zulfate, filtzred, and the solvent was evaporated in
vacuo. The crude material wac zluted through a plug of zilica weing 20-25% diethyl
ether/heranes {o provide (8)-6-(4-chloro-2-methanesulfonylphenyl)-6-methyl-4-
trifluoromethylhept-1-yn-4-ol (18.5 g, 89%).

Example 13: Preparation of 2-(3-hydroxy-1,1-dimethyl-3-trifluoromethylhex-5-

ynyl)benzamide

o
(@)
/,.\H
N W
D ——

F-F

I\/?I\ ,NH

A flaclz waz charged with aluminum (4.1 g of aluminum foil cut into 50 mg pieces, 152 mmol)
and meicuric chloride (0.27 g, 1 mimol). The flacl: was sealed with a septum, flushed with
areoin, and anhydrouc THF (300 L) was added. Propargyl broimide (80% i1 toluene, 16.9 mL,

152 mmol) was added via syringe slowly and the reculting mizxture was stirred for 30 minutes at
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23°C then warmed o 55°C-60°C and stirred an addiiional 2 howrs. A cecond flazl: was charged
with 2 1:2 inceparable mixture of the 4-(2-[1,3]diozan-2-ylphenyl)-1,1,1-trifluoro-4-
methylpentan-2-ong and 2-phenyl [1,3] dioxane (15.5 g). Anhydrous THE (150 ml) waz added
and the solution was cooled 1o -78°C. The colution of (he propargyl aluminum solution was
ransterred (o the ketone solution via cannula. The resulting solniion was allowed (o warn to
23°C over a peniod of 75 mimutes then ctirred overnight. The reaciion was quenched by
carefully pouring into an aqueons saturated solution of ammeonivm chloride (500 mwil). The
mixture was dilntzd with diethyl ether (600 mL) and the layers were ceparated. The aqueous
layer war wached with diethyl ether (250 ml) and the organice were combined, dried over
sodinm sulfate, filtered, and concentrated in vacuo to yield 3-(5,5-dimethyl-3-prop-2-ynyl-3-
trifluoromethyl-1,3,4,5-tetrahydrobenzo[cJoxepin-1-yloxy)propan-1-ol as an orange oil (15.0 g)
that was used without purification.

A solution of 3-(5,5-dimethyl-3-prop-2-yuyl-3-tifluoromethyl-1,3,4,5-
tetrahydrobenzolclozepin-1-yloxy)propan-1-0l (15.0 g) in THF (150 mL) wa:z treated with 1M
aqueous HCL (75 mL) and heated at 40°C for 16 howrs. The volatiles were then removed i
vacuo and the aqueous layer extracted with ethyl acetate (300 mL), wached with two 100 mL
portione of saturated aqueons zodivin bicarbonate solution, dried over magncsinm sulfate,
filtered, and conceatrated i vacuo. The crude was purified by flach chromatography (300 g
Si0,, hexanes to 4:1 hexanes:FtOAc) to give 5,5-dimethyl-3-prop-2-ynyl-3-triflnoromethyl-
1,3,4,5-tetrahydrobenzol clozepin-1-0l (5.75 g, 46%) ac a 1:1 mixture of lactol and aldshyde by
MMP.. The mixzture was nced without further purification in the next transformation.

To a solution of 5,5-dimethyl-3-prop-2-yayl-3-iifluoroniethyl-1,3,4,5-tetrahydrobenzolc]
ozepin-1-ol (2.50 2, 8.38 nunol) in iei-BuQH (75 ml) was added a 2.0 M zolution of 2-
methyl-2-butene in THF (58 mL, 117 mamol). To this solution waz added a solution of codinm
chlorite (4.74 3, 42.0 mmol) and sodiun hydrogen phosphate (11.57 g, 34.0 mmol) in waler
(37.5 wal). The reaction mixtuie was ctired for 6 hours then the volatiles were removed in
vacuo. The aquecus mixture was then acidificd to pH = 1 with aquecus 1M HCI, extracted
with 300 mL of ethyl acetate, dried with magnecivm cullate, filtered, and concentrated in

vacrto.  The crude was purificd by flash clwomatozraphy (120 2 SiOj, hexanes to 1:1
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hexancs:EtOAC) o give 2-(3-hydroxy-1,1-dimethyl-3-trifluoromethylhe: -5-ynyDbenzoic acid
(2.30 g, 87%). MS (ES™) m/z 315 [M+H]".

To a solution of 2-(3-11ydro:-;y-1,1-dimr;lhyl—’j-Lriﬂuorometllylhe:-:-S-ynyl)benzoic acid (345 mg,
1.10 mmol) and imidazole (374 mg, 549 mwwol) in 1 ml of DMF waz added
chlorotrimethylzilane (0.42 mL, 3.29 mmol). The reaction mixture was stirred for 2 hours then
diluted with 75 mL of diethyl ether, wached with two 50 mL posgtions of 1M aquesus HCI,
dried over magnesium sulfate, filtered, and concentraied in vacuo o afford 2-(1,1-dimethyl-3-
trifluoromethyl-3-trimethyleilanyloxy-he:-5-yuyDbenzoic acid (424 mg, 100%). MS (ES™) m/z
387 [M+H1]".

To z colation of 2-(1,1-dimethyl-3-iflnoroimeihyl-3-wimethylzilanyloxyhex-5-ynyl)benzoic
acid (246 mg, 0.64 mmol) in 5 mL of dichloromethane wa: added pyridine (77 pl, 0.96 mraol)
followed by thionyl chloride (56 pL, 0.76 minol). The reaction was stivred for 15 minute: then
the volatiles were remaoved in vacuo. The crude acid chloride was treated with 7 M aminonia in
5.0 mL of MeOH. The mixiure was stirred for 15 minutes then diluted with 75 mL of EtQAc,
wached with two 25 mL portions of zaturated aqueous sodium bicarbonate colution, dried over
magnzsium sulfate, filtered, and concentrated in vacuo. Purification of the crude by flash
chromatography (12g  Si0O,, herancs to 1:1 hexanez:EtOAc) zave 2-(1,1-dimethyl-3-
trifluoromethyl-3-trimethylcilanyloxyher-5-ynyhbenzamidz az a pale yellow solid (108 mg,

44%). MS (BS*) m/z 386 [M+H]".

2-(1,1-dimmethyl-3-trifluoromethyl -3-inime thylsilanylox yhex-5-yanyDbenzamide (108 mg, 0.23
mmal) was treated with a IM colution of TEALF in 3 mL of THF. The reaciion mixire was
stirred for 1 hour then diluied with 50 mL of ethyl acciate, washed with 25 mL of 1 M aqueons
HCL, two 25 mL porticons of zaturatzd aquecus codium bicarbonats colution, deisd over
magiecium culfate, filtered, and concentaied fn vacuo. The crude waz pwrified by flach
chromatography (12 2 SiO,, hexanes to 111 heranes:EtOAcC) to give 2-(3-hydroxy-1,1-
dimethyl-3-triflluorome thylhes-5-ynyDbenzamide ac a white colid (82 mg, 93%). MS (ESY)
m/z 314 [M+H]".

The following compounds were prepared analozoucly:
o o
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3-Fluoro-2-(3-hydroxy-1,1-dimethyl-3-triflucromethylhe:-5-ynybenzamide;
4-Fluoro-2-(3-hydroxy-1,1 -dimr::thyl-?)-lriﬂuoromethylhe:-'_-S -ynyDbenzamide;
5-Fluoro-2-(3-hydroxy-1,1-dimethyl-3-trifluoromethylhex-5-yny)benzamide,
2-(3-Hydrozy-1,1-dimethyl-3-triflucromethylher-5-ynyl)-4-methylbenzamide;
2-(3-Hydroxy-1,1-dimethyl-3-tiflluoromethylhez-5-ynyl)-5-methylben:zamide; and
4-Chloro-2-(3-hydroxzy-1,1-dimethyl-3-tifluoromethylhe z-5-ynyDbenzamide.

Example 14: Preparation of 5-Fluoro-2-((S)-3-hydroxy-1,1-dimethyl-3-

trifluoromethylhex-5-ynyl)benzamide

o
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To a  soluion  of 177 g (R)-2-[2-(4-fluoro-2-methylphenyl)-2-methylpropyl]-2-
trifluoromethyloxirans (0.064 mol) in 250 mL of CCL, was added 14.€ g (0.023 mol) of MES
followed by 1.5 2 (0.006 mal) benzoyl perozide aind heated to 30°C for 2 hours. The mixiure
wag cooled (o room temperature, diluied with 1200 mL of hexanes, fillered through a pad of

CELITE® filter aid, and concentrated in vacro. The crude mixture was chromatographed on
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silica gel weing 0-59% ethyl acetaie/hexanes to afford 24 5 (69%) (R)-2-[2-(2-bromorcthiyl-4-

fluarophenyl)-2-methylpropyl]-2-trifluoromethyloxirane.

To 43 g (0087 mol) of E®)-2-[2-C-bromomethyl-4-flucrophenyl)-2-methylpropyl]-2-
irifluoromeihyloxirane in 1.3 L of DMF wac added 36 g of codivm acetatz (0.439 mol). The
mixture wac hieated at 45°C for 3 hiours. The mixture was then cosled 1o room temperature and
poured inic 1.3 L of caturated aqueous codivm bicarbonate colution and extracted with 1300
mL of diethyl ether. The aqueous phace was filtered 10 remove a zolid recidue. The colid was
washed with 1.3 L of dicthyl ether. The organic phaces were combined and washed with 2 1, of
biine and ceparated. The aqueous phase waz cxtracted with 1800 mL of diethyl ether. The
combined organic phaser were dried over magnecinm culfate, {iltered, and concentrated in
vacuo. The crude mixture was chiromatographed on cilica gel uzing 0-5% ethyl acetate/hexanes
to afford 74.2 g (83%) of acetic acid 2-[1, 1-dimethyl-2-((R)-2-tifluoromzthyloxiranyl)ethyl]-5-

fIlnorobenzyl ester.

To 19.1 g (0.057 mwol) of acetic acid 2-[1,1-dimaethyl-2-((R)-2-triflworomethyloxiranyl)cthyl]-5-
fuorobenzyl ester in 450 mL of DMSO at 15°C was added 431 mL (0.240 mol) lithium
trimethylzilylacetylide (0.5 M in THF). The mixture was warmed to room temperature and
ctirred for 3 hours. The mixture wae then cooled 1o 6°C and 300 mL of 3M MaOH was added
and the mixtwre waz ctirred for 1 hour. The miziure was neuiralized by the addition of 400 mL
of 3M HCL The crganic phace was removed and the aqueous layers were extracied four times
with dizthyl ether. The organic phaces were wached with 300 ml of water and 200 ml. of
brine, dried over maguesinm sulfate, fltered, and concenbvated in vacuo. The crude mixture
was chromatographed on silica gel wsing 10-12% cthyl aceiate/hexanes to alford 15 g (83%) of

(8)-6-(4-flnoro-2-hydroxymethylphenyl)-6-methyl-4-triflusromethylbept-1-yn-4-ol.

To a colution of 15 g (0.040 mol) of (5)-6-(4-fluoro-2-hydroxymethylphenyl)-6-inethyl-4-
trifluoromethylhept-1-yn-4-cl in 150 mlL DCM at 0°C was added 21.3 ml of DMSO and 21.2
mL of triethylamine. The reaction was cooled to 0°C then 19.1 g (0.12 rﬁo]) of Pyr-SO; was
added. The reaction mizture was ciired at 0°C for 1 hour. The reaction was then quenched
with 500 mL of water, acidifizd with 1 M HCI to pH = 2, and the organic layer was ceparated.

The aquecus phaces were then exiracted with DCM. The combined orgamic phases were
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warhed with bring, driecd over magnecivin culfate, fillered, and concentrated in vacuo o afford
5-fuora-2-((8)-3-hydeozy-1,1-dimzthyl-3-tifluoromethylhex -5-ynyDbenzaldehyds as a ithick
yellow oil.

To a solmtion of 15 g (0.031 mol) of S3-fluoo-2-((S)-3-hydroxy-1,1-dimethyl-3-
triflucromethylhes:-S-ynyDbenzaldzhyde i 240 mL of teq-BuQH wac added a zolution of the
62 mL (0.124 mol) of 2-methyl-2-butene in THE (2 M). To this eolution was added a solution
of the 17.5 g of codium chlorite (0.150 mol) and 42.8 3 of codivwm hydrogen phosphate (0.138
mol) in water. The reaction mixture was ctirred overnight. The volatiles were removed in
vacuo. The aqueous mixtore was then acidified to pH = 1 with 1 M HCI, cxiracted with 1200
ml of ethyl acetate, dried over magnesium sulfate, filtered, and concentrated i vacuo. The
crude mixture was chromatographed on silica gel using 10-100% ethyl acelate/hexanes to
afford 10.6 g (103%) of S5-Duoo-2-((S)-3-hydroxy-1,1-dimethyl-3-triflugrome thylhex-5-
ynyl)benzoic acid.

To a solution of 106 2 (0.032 wmol) of S5-flucro-2-((S)-3-hydroxy-1,1-dimethyl-3-
trifluoromethylhiex-5-ynyl)benzoic acid and 17.8 ¢ (0.026 mol) of imidazole in 70 mL of DMI?
was added 75.6 mL (0.45 mol) of TESCL The reaction mixture was stirred at 100°C for 3 days.
Volatilee were removed i1 vacro, the reaction mixture was cooled 1o 10°C with an icc bath, and
1 L of 1 MIICI was added. The ice bath was removed and the mixture was clirred at room
temperature for 2 howre. Ethyl acetate waz added and the miviure wac washed with 1 N HCI,
brine, dried over sodivm sulfatz, Aliered, and concentrated in vacwo. 200 mL of 1 N HCl is
added and ctirred for 1 howr. Ethyl acetate was added and the mizture was wazhed wiilh 1 N
HCI, trine, dricd over sodivim sulfate, filtered, and concentrated in vacuo (o afford 2-((8)-1,1-

dimethyl-2-tricthylsilanyloxy-2-triflucromethylhc:-5-yuyl)-5-fluceobenzoic acid.
¥ y yoxy y yny

To a colntion of 14.2 g of 2-((5)-1,1-dimethyl-3-tricthylsilanyloxy-3-trifluoromsthylhe: - 5-
ynyl)-5-fluorobenzaic acid (0.030 mol) in 400 mL of DCM wag added 4.6 mL of pyridine
(0.057 mol) followed by 3.3 ml of thionyl chloride (0.045 mol). The reaction wag stirred for
25 minutee then carried on (0 next step. The crude acid chloride was cannulated iato a flacl:
comaining ammonia (7 M in MeOH, 185 mL, 1.30 mol). The mixture war stirred for 40

mimes then quenched with caivrated aqueous sodium bicarbonate solufion. The mixture was
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then diluted with 20 mll of cthyl acetate, wached wiith two 100 mL portions of saturated
aquecus sodium bicarbonate solution, dried over magnecinm salfate, filtzred, and concentrated
i vacuo. The crude mirxture was chromatographed on cilica gel uwsing 0-50% sthyl
acetate/hexanes (o afford 7.1 g (S0%) of 2-((5)-1,1-dimeihyl-3-wiethylailanyloxy-3-

wifluoromethylhex-5-ynyl)-5-flnorobenzamide.

To a solution of 7.1 g of 2-((5)-1,1-dimethyl-3-tricthylcilan oz y-3-trifluoromethylhe:: -5 -ynyl)-
S-fluorabenzamide (15.7 mmol) in 80 ml of MeOH was added 400 mL of HICI (4 N in
dioxane, 1.6 mol). The reaction was ctirred for 2 hours at room temperature.  The volatiles
were concentrated i1 vacuo and 500 mL of water wae added. The reaction mizture was then
exiracted with ethyl acetate, drizd over sodivm sulfate, and councentrated i vacus 1o afford 5.2

g (100%) of 5-fluora-2-((S)-3-hydroxy-1,1-dimethyl-3-trifluoromethylhe=-5-ynylbenzamide.

The following compound was prepared analogously:  2-((5)-3-Hydroxy-1,1-dimetliyl-3-

trifluoromethylhex-5-ynyl)benzamide.

Example 15: 2-((S)-3-Hydroxy-1,1-dimethyl-3-trifluoromethylhex-5-ynyl)benzamide
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To a stivad colution of (R)-2-[2-2-methylphenyl)-2-methylpropyl]-2-triflucromethylozirane
(37 g, 0143 mimol) in 500 mL of anhydrows CCL, at room temperature was added N-

bromosuccinimide (26 g, 0.146 mmol). The reaction mixture was heated o 70°C and the
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rcaction flack was ivadiated with a UV light (500 W) for 1 howr. The reaction mixture, after
cooling o normal room emperatwee, was wached with caturated agqueons sodivm bicarbonate
colation followed by water, dried over anhydrous sodivim culfate, and the colvent evaporated in
vacuo 10 give (R)-2-[2-(2-bromamethylphenyl)-2-methylpropyl]-2-trifluoromezthyloxirane as a
light yellow oil (46.6 g, §1%; ~85% pure) which was uzed for the next reaction without

purification.

To a stirred solution of  (R)-2-[2-(2-bromomethylphenyl)-2-methylpropyl]-2-
trifluoromethyloxirane (46.6 g, 0.128 mol) in 300 mL of DMSO wac added sodium bicarbonate
(24 g, 0.285 mol) and the reaction mixture was heated 1o 70°C.  Afler 24 hours, the reaction
mixture was cooled (o normal room ermperature, diluied with 1200 mL of caturated aqueous
ammonium chloride solution and exivacted with fowr 250 mL portions of diethyl ether. The
combined diethyl ether extracts were washed with brine, dried over anhydrows sodium sulfate,
and the zolvent evaporated in vacuo.  The crude material was purified by column
chromatography over cilica gel (400 z) cluting with 0-159% ethyl acetate in hexanes and
fractions correcponding to the major peal: were pooled and colvent removed in vacuo to give 2-
[1,1-dimethyl-2-((R)-2-trifluoromethyloxiranyl)cth 7 jbenzaldehyde ac a light yellow oi (20 g,
62%).

To a stigred, ice-coolzd, acetonitrile (250 mwl) solution of 2-[1,1-dimethyl-2-((R)-2-
rifluoromethyloziranylethyl]benzaldehyde (20 g, 73.5 mmol) waz added a solution of codivm
chlorite (7.4 g, 73.5 mmol i 100 mL water) followed immediately by a solation of zulfamic
acid (7.13 g, 73.5 mumol in 100 mL water). Afier 30 minutes, ihe ice-cooled reaction mixture
was treated with 500 mL of brine and extracted with three 300 mL portions of ethyl acetate.
The combined extracte were washed with brine, driecd over anhydrons sodium culfate, and the
salvent evaporated in vacuo [ give 2-[1,1-dimethyl-2-((R)-2-

triflucrornethyloxiranyethyllbenzoic acid az a colorless thicl: oil (18 g, 85%).

A stitred, ice-cooled, DMF (60 mL) solution of the 2-[1,1-dimethyl-2-((R)-2-
trifluoromeihyloziranyDethylbenzoic acid (€.5 g, ~80%, 23.6 mmol) uiethylamine (6.6 mL,
47.2 ramol) wae added and aficr 2-3 minutee TBTU (8.3 g, 26 mmol) wae added. Aflter ctirring

o =

for 30 minutes, amimonivim hydroxide solation (7 mL, 98 mmol) waz added and otirred for 40
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minutes.  The reaction mixiwe wal diluted with 500 wml of catwaicd aqueous sodinm
bicarbonate solution and extracted with threz 200 mlL portions of dichloromethans.  The
combined organic exlracte were wached with satmated aqueons codinm bicarbonate solution
and brine, diied over anhydrons sodinm culiate, and the zolvent evaporated in vacuo to give 2-
[1,1-dimethyl-2-((R)-2-trifluoromethyloxiranyl)cthyl Jbenzamide as a colorlecs thick: oil which

solidified on standing (6.0 g, 90%).

To a stirred, ice-cooled, 2olution of (tiimethylsilyDacetylene (72.6 ml, 514 mmol) in 500 ml
of ethylene glycol dimethyl ether waz added p-butyllithium (185 mL of 2.5 M colution in
herancs, 462 mmal). The reaction mixture, which turned from a colorless o a yellowish
coltion, waz ctirred for 50 mimates (o give a colution of 462 rmmol of lithium
(trimethylsilyl)acetylide. A stirred solution of  2-[1,1-dimethyl-2-((R)-2-
trifluoromethyloxiranylethyllbenzamide (26.5 g, 2.3 mraol) in ethylene glycol dimethyl ether
(250 ml) was conled to -30°C. Ditmtylmagizainm (50.6 mL of 1 M colution in heptane, 50.9
mmol) was added and the mixturs otiried for 45 mimtzs. The above colution of lithinm
(rimethyleilyDacctylide was added and the ctirring continued ai -20°C. After 5 minwtes,
cooling bath was removed and the reaction mixture wac stirred for 3 hours and 15 minutes. The
reaction was quenched with 600 mL of caturated ammoninm chloride solution and extracted
with four 250 mL portions of ethyl acetate. The combined organic extractz were wached with
two 250 mL poriion: of brine, dried over anhydrous codinm culfaie, and the solvent removed in
vacuo 1o give  2-((R)-3-hydroxy-1,1-dimethyl-3-vifluoromethyl-6-trimethylsilanylhex-5-

yinyDbenzamide as brownish ail (27 g).

To a stirred, ice-cooled, THF soluiion (100 mL) of 2-((F)-3-hydroxy-1,1-dimcthyl-3-
triflucromethyl-6-triracthylzilanylhez-5-ynyDbenzamide - (17.3 g, 462  mmol) n-
tetrabutylammoninim fluorids was added (51 mL of 1 M golution in THFE, 51 mmol) dropwise
via addition funnel. After 30 minutee, the reaction wae quenched with 200 mlL of 1 M HCI and
further diluted with brine. The mizture was extracted with ethyl acetate. 'The combined extract
was wached with water and brine, dried over anhydrous codivm culfate, and the colvent
removed i vaceo. The residue was redizsolved in dichloromethane and the solveit evaporated.
The re2idue was then dissolved in 20 ml of diethyl ether and fritvrated with hexanez. The

precipitaled solid was Oltered. The Gltrate was collected and the colvent cvaporated, and the
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residue treated with disthyl ethe/hexancs as before (0 obtain more solid precipitatz. The solids
were combined and dried i vacuo to give 2-((5)-3-hydroxy-1,1-dimethyl-3-trifluoromethylhex-
S-ynyDbenzamide (10 g, 33% over two stepe).  This material wae voed without further

purification.

Example 16: Preparation of N-[l-l)imethylaminomét.hylidene]-2-(4,4,4-|.l’il'luoro-l,l-
dimethyl-3-oxobutyl)benzenesulfonamide
0 OH
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To a round bottom flasl: was added 4-(2-bromophenyl)-1,1,1-trifluoro-4-methylpentan-2-one
(3.0 g, 9.7 mmol) in 70 mL of MeOH and 70 iaL. of THF at 0°C, followed by the slow addition
of MaBH, (1.1 g, 29.1 mincl). The reaction mixture was ctirred at room temperature for 24
hours and then concentrated in vacuo. The recidue wae rJilufed with 1000 mL of ethyl acetate,
wached with 200 mL of caturated aqueous sodivm bicarbonate solution, 200 mL of brin, dried
over codinm culfate, filtered, and concentrated in vacuo. The crude mixture was purified by
flach chromatography. The column waz eluted with 0-20% EtOAc/hezanes to afford 1.76 g

(58%) of 4-2-bromopheuyl)-1,1,1-trifluoro-4-methylpentan-2-ol.
To a ronad bottom facl: waz added 4-Q2-bromophenyl)-1,1,1-trifluoro-4-methylpentan-2-ol

(1.76 g, 5.66 mmol) in 30 mL of dry THE at 0°C wider nitvogen, followed by the dropwise

addition of a soluiion of 2 M lithium diisopropylamiae in THF (5.7 mL, 11.4 mmol). The
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reaction mixture was stimed at 0°C for 20 minutes, followed by the addiiion of tert-
butyldimethyleilyl chloride (4.26 g, 28.3 mimol). The scaction mixture wae sticred at room
temperature for 24 hours. The reaction mixiure was then concentrated, dilutzd with 500 mL of
ethyl acetate, and washed with 100 mL of catvrated sodivm bicarbonate colution. The organic
phaze war separated, wazhed with 100 ml of water, 100 mL of brine, dried over sodium
sulfate, filtered, and concentrated in vaceo.  The crude mixtues was purified by flash
chromatography.  The colurnn was cluted with hexane (o afford 375 mg (36%) of [3-(2-

bromophenyl)-3-methyl-1-tifluoromethylbutox y]-reri-butyldimethylsilane.

To a round bottom flazl: was added [3-(2-br0111«3phenyl)-3-methyl-1-il’iﬂuor«jlllclhylbulo:-ty]-
tert-butyldimethylsilane (853 myg, 2.00 mmol) in 20 mlL of dry THF wider nitrogen.  The
reaction mixture was cooled o -72°C, followed by the addition of a zolution of 1.6 M -
butyllithium in hexane (1.4 ml, 2.24 mamol) dropwice. The reaction mixture was sticred at -

8°C fow 45 minmies, followed by bubbling of sulfur dioxide gas into the reaction solution for
10 mimntzz. The reaction mixture was warmed up 1o -40°C 1o -20°C and sticred for 45 minutes.
To the reaction mixtuie was added sulfuryl chloride (0.24 ml, 3 mmol). The reacticn mixture
twrned clear from cloudy after thiz addition and was stirred al voom temperature for 30 minutes.
The solvent was removed and the resulting residue was dicsolved in 15 ml of dry THF,
followed by the addition of 15 mlL of 7 M ammonia in methanol. The reaction mixture was
ctirred at room temperature for 18 howrs. The reaction mixture was then concentrated in vacuo.
The crude mixture wae diluted with 500 ml of ethyl acetaie, washed with 100 mL of caturated
aqueons sodinm bicarbonate sclution, 100 mL of water, and 100 mL of brine, dried vnder
sodivin sulfate, filiersd, and concantrated in vaceo to afford 750 mg (58%) of 2-[3-(tert-
buiyldimethyleilainyloxy)-4,4,4-iwifluors-1,1-dime thylbutylJbenzensculfonamide.  MS  (ESY)
m/z 426 [M+H]".

To a round bottom flacl: was added 2-[3-(ter-butyldimethylcilanylozy)-4,4,4-trifluoro-1,1-
dimethyltntylJbenzenesulfonamide (750 mg, 1.76 mmol) in 25 ml of dry dichloromethane,
followed by the addition of N,N-dimeithylformamide dimethyl acetal (420 mg, 3.53 mmol).

o
L

The reaction mixtwe was siived al voom temperaturz for 20 mimutes. The reaction mdxiure was

concentrated  under  high  vacuum  to  afford 820 g  (100%) of  2-[3-(tert-
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butyldimethylsilanylozy)-4,4,4-trifluoro-1,1-dimethylbutyl]-N-[1-
dimethylaminomethylidene lbenzenesulfonamids. MS (ES™) m/= 421 [M+H]*.

To a round bottom flacl: was added 2-[3-(rzrf-butyldimethyleilanyloxy)-4,4,4-wifluoro-1,1-
dimethylbuiyl]-N-[1-dimethylaminomeihylidene]benzenesulfonamide (320 mg, 1.76 mmol) in
15 mL of dry THF, followed by the addition of a solution of IM TBAF in THF (1.76 mL, 1.76
minol). The reaction mixture waz ctirred &t room temperature for 10 mintes, quenched with
100 mL of saturated agueons codium bicarbonate solution, and extracted with 250 mL of ethyl
acetate. The arganic layer wae separated, wached with 100 mL of water and 100 mL of brine,
dried over codium sulfatz, filtered, and concentrated in vaceo. The crude mixture was purificd
by flazh chromatography. The colunin wag eluted with 0-409% EtOAc/hezanse 1o afford 381
mg (59%) of N-[1-dimethylaminomethylidene]-2-(4,4,4-trifluoro-3-hydroxy-1,1-
dimethylbuiyl)benzenesulfonamide. MS (ESY) m/z 367 [M+H]*.

To a round bottom flacl: was addzd N-[1-dimzthylaminomethylidens]-2-(4,4,4-eifluoro-3-
hydrozy-1,1-dimethylbutyl)benzeneculfonamide (367 mg, 1.00 mmol) in 25 mlL of dry
dichloromethane, followed by the addition of Dese-Martin periodinane (600 mgz, 1.42 mmol).
The reaction mixturz was stirred at room temperature for 2 houre. The reaction mixture was
quenched with 50 mL of saturated aqueours sodium bicarbonate colution and cxiracted with 250
mL of ethyl acetatz. The organic layer was ceparaied, wazhed with 50 mL of brine, dried over
codium sulfate, filtered, and concentrated /n vacus. Dichloromethane was added (o the residue
and the solid which did not dizeolve in dishloromethane wac [iliered. The mother liquor was
then concentrated 77 vacuo and the crude miztue wae purified by {lach ehromatozraphy. The
column wac eluted with 0-40% EiDAc/heranes o afford 345 mg (93%) of N-[1-
dimcthylaminomcthylidenc]-2-(4,4,4-wifluoro-1,1-dincthyl-3-oxobut yl)l'u:-.rx:«:-.nc-sulfonamidc.

MS (ES") m/z 365 [M+H]*.

ixample 17: Preparation of  6-(1,1-dioxo-1H-11%-benzob]thiophen-7-y)-6-methyl-4-
trifluoromethylhept-1-yn-4-ol

O
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To a solution of 150 mg (047 wmunol) of 6-benzo[k)thiophen-7-yl-6-metlyl-4-
triflusromethylhept-1-yn-4-ol i 15 ml of Jichloromethane was added 280 wig (- 1.2 mmol) of
m-chloroperoxybenzoic acid.  After stiming at room (emperaiure for 2.5 hours, the reaction
mixture was poured into 30 mL of 1M aquecu: MaOH zolution and extraciad with two 30 mL
portions of dichloromethane. The combined organic layers were dried over sodium sulfaie,
filtered, and concentrated in vaceo. The cmde 6—(1,l—dioxo-lH-].)LG-bcnzo[lv]Lhiophc-.n-7-yl)-6-

methyl-4-trifluoromethylhept-1-yn-4-ol wac uzed without further purification.

ixample 18: Preparation of (R)-4-(4-Chloro-2-methanesulfonylphenyl)-1,1,1-trifluoro-2-
(5-methanesul{onyl-1H-pyrrolo[2,3-c]pyridin-2-ylmethyl)-4-methylpentan-2-ol

] >
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To a solution of (S)-6-(4-chlore-2-methanesulfonylphenyl)-6-methyl-4-triflucromethylhept-1-
yn-4-0l (156 g, 40.5 mmol), wiethylamine (23.0 mL, 165 mmol), and (d-iodo-6-
methanemlionylpyridin-3-yDcarbamic acid ieri-buiyl ester (18.0 3, 45.2 mmol) in 150 ml of
DMF wae added Cul (1.6 g, 8.4 mmol) and PA(PPh,),CL, (3.0 g, 4.3 numol) az one mixed colid
batch, The mixture was sthred ai room iemperaiure for 18 houre reculidng in the color changing
to deep red. Saturated aqueous amimonimin chloride solution and ethyl acetate were added. The
aqueons layer waz extracted with ethyl acetaie and the combinezd organic Layers were washed
with water, brine, dricd over codium culfate, filtered through CELITE® filter aid, and
evaporaled. The crude material waz ceparaied by flach colnmn chromatography using a 0-75%

StOAc/hezanes gradient. Evaporation of the solveit yielded an off-white foar ac the pure {4-
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[(8)-6-(4-chlors-2-methanezulfonylphenyl)-4-hydros:y-6-methyl-4-triflnoromethylhe pt-1-ynyl -
pheny y pt-1-yny

6-methanesulfonylpyndin-3-yljcarbamic acid feri-butyl ecter (18.1 g, 68%).

To a solution of the {4-[(S)-6-(4-chloro-2-meihancoulfonylphenyl)-4-hydroxy-6-methyl-4-
trifluoromethylhept-1-ynyl]-6-meihanzculionylpyridin-3-yl} carbamic acid reit-butyl ester (18.3
2, 28.0 mmol) in 200 mL of methainol was added DEU (12.5 mL, 84.0 mmol). The reaction
was heated to 70°C for 1.5 houre. The reaction was added to a colution of caturated aqueous
ammonium chloride solution resulting in the precipitation of a white solid that waz collected by
vacoum filtratioin.  The colid wac wached with water and, after drying under vacuum for 30
mimutes, wags sucpended in 50 ml of eold diethyl ether then vacuuin {iltersd again and wached
with 50 mL of cold diethyl ether. The colorless colid was dried on the filter paper under
suction to provide (R)-4-(4-chlore-2-methanesul fonylphenyl)-1,1,1-tifluore-2-(5-
methanesvlfonyl-1H-pyreolo{2,3-cJpyridia-2-yhmethyl)-4-methylpentan-2-0d (15.4 g, 99%).

The following compounds have been prepared analogously:

(R)-4-(5-Chlore-2,3-dihydrobenzofuran-7-y1)-1,1, 1-trifluoro-2-(5-methane sulfonyl -1 H-

pyirolaf2,3-c]pyridin-2-ylmethyl)-4-methylpentan-2-ol;

o]

1,1,1-Trifluoro-4-(2-methancsulfonylpheny!l)-2-(5-methancenlfonyl-1 H-pyrrolo[2,3-¢Jpyridin-

2-ylimethyl)-4-methylpentan-2-ol;

(R)-4-(5-Chloro-2,3-dihydrobenzofuran-7-yl)-2-(5-ethanesulfonyl-1H-pyerolo[2,3-c)pyridin-2-
ylmethyl)-1,1,1-triflvoro-4-methylpenian-2-ol;

(R)-4-(3-FBromophenyl)-1,1,1-trifluoro-2-(S-methanesulfonyl-1 H-pywialo2,3-¢]pyridin-2-

ylmethyl)-4-imethylpentan-2-ol;

2-(5-Ethanesutfonyl-1H-pyrrolo[2,3-clpyridin-2-ylmethyl)-1,1,1-trifluoro-4-(2-

imethanesulfonylphenyl)-4-methylpentan-2-ol;
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2-[4,4,4-Trifluoro-3-hydroxy-3-(S-methanesulfonyl- 1H-pyirolo[2,3-cJpyridin-2-yhasthvl)-1,1-
dimethylbutylJbenzamide;

1,1,1-Trifluora-4-(3-fluora-2-methanesul fonylpheiyl) -2 -(S-me thanssul fonyl- 1 H-pyirolo[2,3-
clpyridin-2-ylmethyl)-4-methylpentan-2-ol;

1,1,1-Trifluoro-4-(4-fluoro-2-methanesulfonylphenyl)-2-(5-imnethanesul fonyl- L H-pyrrola[2,3-
clpyridin-2-ylimethyl)-4-methylpentan-2-ol;

1,1,1-Triflucro-4-(5-flnoro-2-methanesulfonylphenyl)-2-(5-methanesul fonyl- 1 H-pyrrolo[ 2,3 -
clpyridin-2-ylmethyl)-4-methylpentan-2-ol;

4-(5-Chloro-2-methanecullonylphenyl)-1,1,1-rifluoro-2-(5-me thanesnlfonyl-1 H-pyrrols[2,3-

clpyridin-2-ylmethyl)-4-mmethylpentan-2-ol;

4-(4-Chloro-2-methaneculionylphenyl)-1,1,1-triflucro-2-(5-methaneculfonyl- 1 H-pyrrolof2,3-

clpyridin-2-ylmethyl)-4-methylpentan-2-ol;

4-(2-Bromophenyl)-1,1,1-uiflucro-2-(S-methanzsulfonyl-1H-pyrrolo[2,3-¢]pyridin-2-

ylmethyl)-4-methylpentan-2-ol;

4-(4-Chloro-2-meihanssulfonylphenyl)-2-(5-cihanesulfonyl- LH-pyirols[2,3-c]pyridin-2-
ylimethyl)-1,1,1-triflnoro-4-methylpentain-2-ol;

2-(5-Ethancoulfonyl-1H-pyrrolo(2,3-clpyridin-2-ylacthyl)-1,1,1-triflnoro-4-(4-fluore-2-
methanesnlfoiylphenyl)-4-methylpentan-2-ol;

2-[3-(5-Ethanesulfonyl-1H-pyrrolaf2,3-clpyridin-2-ylmezthyl)-4,4,4-triflucro-3-hydroxy-1,1-
dimethylbutyl]benzamide;

1,1,1-Trifluoro-4-(4-fluoro-2-methaneznlfonylphenyl)-4-methyl -2 -[5-(propane-2-zul fon yl)-1 H-
pyrrolol2,3-clpyridin-2-ylmethyl Jpentan-2-ol;
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4-Benzo[bliluophen-7-yl-1,1,1-triduoro-2-(5-methanesulfonyl-1 H-pyirolo[2,3-c]pyridin-2-

ylmethyl)-4-methylpentan-2-ol;

1,1,1-Trifluoro-4-(2-methanesulfonylphenyl)-4-methyl-2-[5-(propanz-2-culfonyl)-1H-

pytrolo[2,3-c]pyridin-2-ylmethyl]pentan-2-ol;

1,1,1-Trifluoro-4-(5-fluoro-2-methane sulfonyiphenyl)-4-meth yl-2-[5-(propane-2-sulfonyl)- 1 H-

pyirolo[2,5-c]pyridin-2-ylmethyl]pentan-2-ol;

1,1,1-Trifluoro-4-3-luoro-2-mathanzzulfonylphenyl)-4-methyl-2-[5-(propans-2-zulfonyl)- 1 H-

pyrrolo[2,3-c]pyridin-2-ylmethyl pentan-2-ol;

2-(&-Ethanzsulfonyl-1H-pyrrola[2,3-cJpyridin-2-ylmethyl)-1, 1, 1-trifluoro-4-(3-fluoro-2-

methanesulfonylphenyl)-4-methylpentan-2-ol;

4-(1,1-Dioxo-1H-11 -benzo[b]thiophen-7-yl)-1,1,1-trifluoro-2-(5-methanesulfonyl-1H-
pyrralo[2,3-c]pyridin-2-ylmethyl)-4-imethylpeatan-2-ol;

5-Methyl-2-[4,4,4-trifluoro-3-hydrozy-3-(S-methanesulfonyl-1 H-pyrrolo[2,3-c]pynidin-2-
ylinethyl)-1,1-dimethylbutylJbenzamide;

2-[3-(5-Ethanesulfonyl-1 H-pyriolof2,3-c]pyridin-2-ylmethyl)-4,4,4-triflnoro-3-hydroxy-1,1-

dimethylbutyl]-5-methylbenzamide;

4-(1,1-Diozo-1H-1x%benzo[B)thiophen-7-y1)-2-(5-cthanesul fonyl- 1 H-pyrrolo[2,3-c Jpyridin-2-
ylmethyl)-1,1, 1;ll'iﬂ1,101'0—4—111:3[hylpentan—2-ol;

5-Tluoro-2-[4,4,4-trifluoro-3-hydrozy-3-(5-methancculfonyl- 1 H-pyrrolof2,5-c]pyridin-2-

ylmethyl)-1,1-dimethylbutyl Jbenzaimide;
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(R)-2-[3-(5-Ethancoulfonyl-1H-pyrrolo[2,3-c Jpyridin-2-ylimethyl)-4,4,4-tciflucro-3-hydio=y-
1,1-dimethylbutyl]-5-fluorobenzamide;

4-(5-Chloro-2-methaneculfonylphenyl)-1,1,1-wifluoro-4-methyl -2-[ 5-(propane-2-zulfonyl)-1 H-

pyrrolo[2,3-c]pyridin-2-ylmethyl jpentan-2-ol;

4-Methyl-2-[4,4 4-trifluore-3-hydiory-3-(5-ethanesalfonyl-1H-pyrrolo[2,3-¢)pyridin-2-
ylmethyl)-1,1-dimethylbutyl]benzamide;

4-Methyl-2-[4,4,4-triflucro-3-hydroxy-3-(5-methanesul{onyl-1 H-pyrrolo[2,3-c]pyridin-2-
ylmethyl)-1,1-dimethylbutyl]benzamide;

5-Methyl-2-{4,4 4-trifluoro-2-hydroxy-1,1-dimethyl-3-[5-(propane-2-cul fonyl) -1 H-pyirolo[2,3

clpyridin-2-ylimethylJbutyl }benzainide;

5-Twors-2- (4,4, 4-trifluoro-3-hydroxy-1,1-dimethyl-3-[ 5-(propane-2-culfony)- 1H-pyirolo[2,3-

clpyridin-2-ylmethylJtutyl }benzamide;

1,1,1-Trifluors-4-(S-fluoro-2-methanesul fonylphenyl)-4-methyl-2-[ 5-(propanc-1-sulfonyl)-1 A-

pyrralo[2,3-clpyridin-2-ylimethyl Jpentan-2-ol;

1,1,1-Triflnoro-4-(2-methanesulfonylphenyl)-4-methyl-2-[5-(propane-1-sulfonyl)-11-
pyrrolo[2,3-¢c]pyridin-2-ylmethylJpentan-2-ol;

1,1,1-Trifluors-4-(3-fluoro-2-methanceulfonylphenyl)-4-methyl -2-[5-(propanc-1-culfonyl)- 1 H-

pyitolo[2,3-clpyridin-2-ylmethyl]pentan-2-ol;

4-(5-Chloro-2-methanesulfonylphenyl)-1,1,1-trifluora-4-raethyl-2-[ S-(propane-1-culfonyl)- 1 H-

pyrolo[2,3-c]pyridin-2-ylmethyl]pentan-2-ol;

5-Chloro-2-[3-(S-ethanesulfouyl- 1 H-pyrrolof2,3-clpyridin-2-ylinethyl)-4,4 ,4-tri fluoro-3-
hydraxy-1,1-dimethylbutyl]benzamide;
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5-Chloro-2-[4,4,4-trifluoro-3-hydrozy-3-(5-methanecul fonyl-1 H-pyrrolo(2,3-cJpyridin-2-

ylimethyl)-1,1-dimethylbutyl Jbenzamide;

2-[3-(5-Ethancsuliinyl-1H-pyirolo[2,3-c]pyridin-2-ylmethyl)-4,4,4-iviflucro-3-hydroxy-1,1-
dimethylbutylJbenzamide;

4-2-Bromo-5-flusrophenyl)-1,1, 1-trifluoro-2-(5-methanesulfonyl- 1 H-pyrrolo[ 2,3-c]pyridin-2-
ylmethyl)-4-methylpentan-2-ol;

4-(2-Bromc-5-fluorophenyl)-1,1, 1-trifluoro-2-(5-methanesulfonyl-1H-pyiral o[ 2,3-cpyridin-2-

ylmethyl)-4-methylpentan-2-ol;

3.7

(R)-4-(3-BEromophenyl)-1,1,1-triflucro-2-(S-methanesulionyl- 1 H-pyrrolo[ 3,2-b)pyridin-2-
ylmethyD)-4-methylpentan-2-ol;

4-(5-Chloro-2-methaneculfonylphenyl)-1,1,1-trifluoro-2-(5-mmethanecul fonyl - 1H -pyrrolo[3,2-

Blpyridin-2-ylmethyl)-4-methylpentan-2-ol;

5-Mcthyl-2-[4,4,4-trifluoro-2-hydroxy-3-(S-methancsul fonyl- 1 H-pyirolo[3,2-E] pyridin-2-
ylmethyl)-1,1-dimethylbutyl Jbenzamide;

1,1,1-Trifluorc-4-(3-fluoro-2-methane sulfonylphenyl)-2-(5-methanesulfonyl-1 H-pyrrolo| 3,2-

blpyridin-2-ylmethyl)-4-methylpentan-2-ol;

2-[(R)-4,4 4-Trifluoro-3-hydroxy-3-(S-methaneeulfonyl-1 H-pyrrolo[3,2-b]pyridin-2-ylmethyl)-
1,1-dimethylbutyl Jbenzamide; and

5-Fluoro-2-[(R)-4,4,4-triflucro-3-hydroxy-3-(2-methaneculfonyl-5 H-pyrrolo[3,2-d)pyrimidin-

6-ylmethyl)-1,1-dimethylbutyl|benzamide.
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Example 19: Preparation of 2-[3-(5-Ethanesulfonyl-1H-pyrrolo[2,3-cIpyridin-2-ylmethyl)-
4,4 4-trifluoro-3-hydroxy-1,1-dimethylbutyl]benzenesulfonamide

N 0=S=0

N/) Z N NHz

| ) - - |
O=S=0 GF, A

G A

N~ o

To a vial wac added {4-[6-2-{[1-dimethylaminomethylidene]zulfamoyl ) phenyl)-4-hydrox y-6-
methyl-4-irifluoromethylhepi-1-ynyl]-6-cthanesulfonylpyridin-3-yl Jcarbamic — acid  ieri-butyl
exter (43 mg, 0.07 mnol) in 3 mL of methainol, followsd by the addition of DBEU (106 mg, 0.7
mmol). The reaction mixture was stitred at 70°C for 20 minuies. To the reaction was added
0.5 mL of watzr, and the reaction mixture was slirred at 70°C for 1.5 houre. The reaction
miziure was concentrated i vacuo. The crode mizture wae purified by flach chromatography.
The column was eluted with 0-5% MeOH/CHCL o afford 18 mg (48%) of 2-[3-(5-
ethanesulfonyl-1H-pyrrolo[2,3-clpyndin-2-ylmethyl)-4,4,4-iifluoro-3-hydroxy-1,1-
dimethylbuiyljbenzenesnlfonamide. MS (ESY) m/z 534 [M+H]*.

The following compound wac prepared  analogously: 2-[4,4,4-Triflnoro-3-hydvory-3-(5-
methanesulfonyl-1H-pyiralo[2,3-c]pyridin-2-ylimethyl)-1,1-

dimethylbutyl]benzenesulfonamide.

Example 20: Preparation of (R)-4-(3-Bromophenyl)-1,1,1-trifluoro-2-(5-methanesuifonyl-

1H-pyrrolo[3,2-b]pyridin-2-ylmethyl)-4-methylpentan-2-ol

ol ol
Nz =
~ Y, — "~ [Q
Bra o~ \/L/T'\' N Br- ~ \L_/E["v N
o]

& °© E Z
F
N-{2-[(9)-6-3-Biomophenyl)-4-hydroxy-6-methyl-4-trifluorome thylhepi-1-ynyl]-6-
methanesalfonylpyridin-3-yl}-2,2,2-wiflnoroacetamide (351 mg, 0.57 mmol) was diccolved in

3.4 mL of DMSO and ictramethylguanidine (0.43 L, 3.42 munol) was added. The mixtre
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wag ctirred at 70°C for 7 houre. Then it was dilntzd with cihiyl acetate, wached with zaturated
aquesus ammenium chlovide solation, and brine, dided over sodivin sulfate, and concentrated in
vacuo. The mixtwe was purified by flach chromatography (gradient 0— 8% MeOH in DiCM).
The product was further purified by crystallization (DCM) o give (R)-4-(3-bromophenyl)-
1,1,1-triflusro-2~(S-methanesulfonyl-1H-pyrrolo[ 3,2-b]pyridin-2-ylizthyl)-4-methylpentan-2-
ol as a white solid (181 mg, 61%).

The following compounde were prepared analogoucly:

4-(5-Chloro-2-methanesulfonylphenyl)-1,1,1-trifluors-2-(5-methanesul fonyl-1 F-pyrrolof3,2-

blpyridin-2-ylmethyl)-4-methylpentan-2-ol;

5-Methyl-2-[4,4.4-1rifluoro-3-hydroxy-3-(S-methanesul fonyl-1 H-pyrrolo[3,2-b]pyridin-2-
ylimethyl)-1,1-dimethylbutyl Jbenzarmide;

1,1,1-Trifluoro-4-(3-flucro-2-methanesulfonylphenyl)-2-(5-methanesulfonyl-1 H-pyrrolo[3,2-

b]pyridin-2-ylmethyl)-4-methylpentan-2-ol;

2-[(R)-4,4,4-Triflucro-3-hydroxy-3-(S-methancsulfonyl-1 H-pyrrolof3,2-b1pyridin-2-ylmethyl)-
1,1-dimethylbutyl]benzamide; and

4-Fluora-2-[4 .4, 4-trifluoro-3-hydrosy-3-(5-methanz sulfonyl- 1 H-pyrrolo[3,2-b]pyridin-2-
vimethyl)-1,1-dimethylbutyl]benzamide.

Example 21: Preparation of 4-Fluoro-2-[4,4,4-trifluoro-3-hydroxy-3-(5-methanesulfonyl-
1H-pyrrolo[2,3-c]pyridin-2-ylmethyl)-1,1-dimethylbutyl]phenol
Y ¥

~ . A .. _ T v.S\
SRV VAl T R (VA Vit I )

o Ty

F F
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1,3,1-Trifluoro-4-(S-flnors-2-methoxyphenyl)-2-(S-methanczul fonyl-1H-pyrrolof2,3-cJpyridin-
2-ylinethyl)-4-methylpentan-2-01 (179 mg, 0.37 mmol) was dicsolved in 10 mL of
dichloromethane. 3.7 mL of a 1 M solution of boron tribromide (3.7 mmal) in dichloromethane
were added. The reculting solution was siirred ai normal room temperature overnight.  After
dropwice addition of MeOH (1 mL) at 0°C, the solvent wae evaporated. The residue was
digsolved in ethyl acetate and washed with saturated codivm bicarbonate (MaHCO,;) solation.
The organic phase was ceparated and the aquecus layer was extractzd with four 10 mL portions
of cthyl acetate. The combined organic phases were dried over magnezinm culfate.  The
colvent wae removed. Flach chiromatography of the recidue yielded 4-fluoro-2-[4,4,4-triflucro-
J-hydroxy-3-(S-methanesulfonyl-1H-pyrrolof2,3-c]pyridin-2-ylmethyl)-1,1-

dimethylbutyl Jphenol as a white solid.

The following compound wac prepared analogously: 4-Bromo-2-[4,4,4-trifluoro-3-hydroxy-3-

(5-methanesulionyl-1H-psrralol2,3-c]pyndin-2-ylmethyl)-1,1-dimeihylbatyl jphenol.

Example 22: Synthesis of (R)-2-[3-(5-Ethancsulfonyl-1H-pyrrole|2,3-¢]pyridin-2-
ylmethyl)-4,4,4-trifluoro-3-hydroxy-1,1-dimethylbutyl]-5-fluorobenzamide ~ Phosphoric
Acid Co-Crystal Seed Crystals

(R)-2-[3-(5-Ethanesulfonyl-1H-pyrrolo[2,3-c Jpyridin-2-ylmethyl)-4,4,4-tiifluoro-3-hydroxy-
1,1-dimethylbutyl]-S-Aucrobenzamide phosphovic acid co-crystal soed arystals wsed in the
eynthesis wae initially generated from methyl isobutyl letone (MIBK). A mixture of 10 mg
0.0194 wmimol) of (R)-2-{3-(5-Ethanesulfonyl-1H-pyrrolo[2,3-c]pyridin-2-ylmethyl)-4,4,4-
trifluoro-3-hydroxy-1,1-dimethylbuiyl]-5-itvorcbenzamide in 400 pL of methanol aid 0.0194

throughput mastzr plate. After methainol and THE were removed from the master plate, 500 pl
of MIBK waz added. The MIBE. mixtures was stinved at 65%C for 2 hours, cocled down to room
temperature in 2 hours and continued stirring at room temperature overnight.  (R)-2-[3-(5-
Ethanecsulfonyl-1H-pyrrolo[2,3-c]pyridin-2-vlmethyl)-4,4 4-trifluoro-3-hydeoxy-1,1-
dimethylbutyl]-S-fluorobenzamide phosphoric  acid  erystals were  produced from MIBK
miztures and uced in the following cyntheziz procedures ac éc-:ed crystals in Bramples 23 and
24.
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Example 23: Synthesis of (R)-2-[3-(5-Lthanesulfonyl-1H-pyrrolo[2,3-c]pyridin-2-
ylmethyl)-4,4,4-trifluoro-3-hydroxy-1,1-dimethylbutyl]-5-flucrobenzamide phosphoric
acid Co-Crystal vsing 2-Butanone/Heptane

Approxzimately 15 g of acztic acid colvate form of the free base of (R)-2-[3-(5-Ethanesulfonyl-
1H-pyriolo[2,3-c)pyridin-2-ylinzthyl)-4,4,4-wifluoro-3 -iydrox y-1,1-diméethylbuiyl]-5-
fluorcbenzamide (82.4 wit.% of free base, VI17=0.42%) is diccolved in 90 mL of 2-butanone at
60°C. The reculting colution ic polich filtered and combined with the filter rinze of 30 mL of 2-
butanone (o give a clear solution at 50°C. To the solution at 50°C ie added approximately 3.05
g of 85 wt.% aqueous phosphoric acid (H,PO,, 1.05 equiv.). Approximately 20 mL o 30 mL
of heptane ic added (o the colution clowly while the colution remains clear.  Then
approzimately 15 mg of the (R)-2-[3-(5-Ethaneculfonyl-1H-pyrrolo[2,3-2]pyridin-2-yimethyl)-
4,4 A-trifluorc-3-hydrory-1,1-dimethylbutyl]-5-flucrobenzamide  phocphoric  acid  co-crystal
cryctal ceeds, for example, made by the procee: in BExample 22, ic added to the colution, upon
which cryctallization is initiated and a crystal slurey ic developed within 10 0 20 mimtes. To
the slurry at 50°C, another 30 mL to 40 L of heptane iz slowly added over 1 hour. The clorry
i¢ then coocled linearly to 20°C over 2 hours and aged at 20°C for at leact 2 hours. The batch is
filtered and the wet cale washed with 1:2 (v/v) 2-butanone/heptane mixture. The solid 12 dricd
at 70°C-30°C for 15 hours to 48 howrs. The dry product (R)-2-[3-(5-Ethancsulfonyl-1H-
pyrrolo[2,3-c]pyridin-2-ylmcthyl)-4,4 4-trifluro-3-hydroxy-1,1-dimethylbut yl]-5-
fuerobenzamide phocphoric acid co-crystal i obtained as a white colid in 92% to 96% vicld
and >99.5 area% purity by HPLC. Figurec 1 to 6 chow phycical measurements and epectral

daia that characterize the product obiained.

Example 24: Synthesis of (R)-2-[3-(5-Ethanesulfonyl-1H-pyrrole|2,3-c]pyridin-2-
ylmethyl)-4,4,4-trifluore-3-hydroxy-1,1-dimethylbutyljbenzamide Phosphoric Acid Co-
Crystal Seed Crystals
(R)-2-[3-(5-Ethanesulfonyl-1H-pyrrolo[2,3-c]pyridin-2-vimethiyl)-4,4,4-trifluora-3-hiydioxy-
1,1-dimethylbutyl Jbenzamide phocphoric acid co-crystal ceed crystals weie initially generated
from MIBF. A mixture of 10 mg (0.0201 mmol) of (B)-2-[3-(5-ethaneculfonyl-1H-
pyerolo[2,3-c]pyridin-2-ylmethiyl)-4,4,4-trifluoro-3-hydroxy-1,1-dime thylbutylben~amide  in
400 pL of methanol and 0.0201 iwncl of phocphoric acid in 164.2 pL of THF was added into a

vial in SYMY™X high-throughpui master plate.  After the methanol and THE were removed
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from the master plate, 800 pL of MIBIZ waz added. The MIBI mizture was stired at 63°C for
2 hours and ¢ooled down (o room emperature over 2 hours. The mixfure was ctiveed at room
temperature overnight.  This afforded (R)-2-[3-(S-ethanesulfonyl-1H-pyrrolo[2,3-c])pyridin-2-
ylmethyl)-4,4,4-trifluorc-3-hydrozy-1,1-dimethylbutyl Jbenzamide  phocphoric acid co-crystal

seed crystals.

Example 25: Synthesis of (R)-2-[3-(5-Ethanesulfonyl-1H-pyrrolo[2,3-c]pyridin-2-
ylmethyl)-4,4,4-trifluoro-3-hydroxy-1,1-dimethylbutyllbenzamide Phosphoric Acid Co-
Crystal

1 g (2.01 mmol) of (R)-2-[3-(5-ethaneculfonyl-1H-pyrrolo(2,3-c]pyridin-2-ylmethiyl)-4,4,4-
trifluoro-3-hydro:xy-1,1-dimethylbutyl Jben-amide was diccolved in 20 ml of MIBIZ at 70°C
followed by addition of 2.01 mmol of phocphoric acid (85 wi.% H,PO, in water) at 70°C. The
reaction mixture was then 2eeded with (R)-2-[3-(5-cthane-ulfonyl-1H-pyrrolo[2,3-c]pyridin-2-
vlmethyl)-4,4,4-trifluoro-3-hydroxy-1,1-dimethylbotyl beazamide  phosphoric acid co-crystal
crystal ceedz, for example, made by the process in Example 23, stirred at 70°C for 2 hours and
then cooled 1o room iemperature over 6 hours. The miviure waz stirred at room (emperature
overnight. (R)-2-[3-(5-Ethanesulfonyl-1H-pymolo|2,3-¢]pyridin-2-ylmethyl)-4,4,4-trifluoro-3-
hydrozy-1,1-dimethylbutylJbenzamide phocphoric acid co-crystals wers collzcted by filtration.
Figurec 7 to 11 chow physical measureiments and cpectral data that characterize the product

obtained.

Example 26: Synthesis of (R)-2-[3-(5-Ethanesulfonyl-1/-pyrrolo[2,3-c]pyridin-2-
ylmethyl)-4,4,4-trifluoro-3-hydroxy-1,1-dimethylbuiyl]benzamide Isonicofinamide Co-
Crystal Seed Crystals
(R)-2-[3-(5-Ethanesnlicayl-1H-pyrrolo(2,3-cJpyridin-2-ylmethyl)-4,4,4-trifluoro-3-hydroxy-
1,1-dimethylbutylbenzamide iconicotinamide co-cryeial zeed ciyatale were initally generated
from ethanol. A mixzture of 190.1 mg of (R)-2-[3-(5-cthanzeulfonyl-1H-pyirolo{2,3-c]pyridin-
2-ylmethyl)-4,4,4-trifluoro-3-hydroxy-1,-dimethylbutyl Jbenzamide (0.382 mmol) and 43.5 mg
(0.356 mmol) of isonicotinamide in 4 ml of ethanol were kept at 70°C for 2 hours to give a
clear zolution. The mizture waz allowed to cool down to 20°C over 20 hours thus affording
(R)-2-[3-(5-cthaneculfonyl-1H-pyirolo[2,3-cpyridin-2-ylmethyl)-4,4,4-trifluoro-3-hydroxy-

1,1-dimethylbutyl Jbenzamide iconicatinamide co-crystal ceed cryctals.
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Example 27: Synthesis of (R)-2-[3-(5-Ethanesulfonyl-1H-pyrrolo[2,3-¢]pyridin-2-
ylmethyl)-4,4,4-triflnoro-3-hydroxy-1,1-dimethylbutyllbenzamide  Isonicotinamide Co-
Crystal

A mizivre of 1.01 g of (R)-2-[3-(5-cthanzsulionyl-1H-pyrolo[2,5-clpyridin-2-yImethyl)-4,4,4-
trifluoro-3-hydroxy-1,1-dimethylbutyllbenzamide (2.03 mmol) and 249.1 mg (2.04 mmol) of
iconicotinaride in 20 mL of ethanol wac heated to 70°C to give a clear colution. The reaction
mixture wac cooled down to 65°C and ceeded with (R)-2-[3-(S-ethancsulfonyl-1H-pyrrolof2,3-
clpyridin-2-ylmethyl)-4,4,4-trifluoro-3-hydroxy-1,1-dimcthylbutyl Jbenzamide  isonicotinamide
co-cryctal ceed cryctals, for cxample, made by the procesz in Example 27. The reaction mixture
was allowed to stand at 60°C for 30 minutec and then it was cooled down o 20°C over 10
hour:. (B®)-2-[3-(5-Ethanzsulfonyl-1H-pyrolo[2,3-c]pyridin-2-ylms thyl)-4,4 4-trifluoro-3-
hydroxy-1,1-dimethylbutylJbencamide isonicotinainids co-cry::lak formed and were collected
by filtration. Figures 12 1o 17 show physical meacurements and cpectral data that characterize

the product obtained.

Example 28: Synthesis of 5-Fluore-2-[(R)-4,4,4-rifluoro-3-hydroxy-3-(5-methanesulfonyl-
1H-pyrrolo[2,3-c]pyridin-2-ylmethyl)-1,1-dimethylbutyllbenzamide Phosphoric Acid Co-
Crystal Seed Crystals

Approximately 200 mg of the free base of 5-fluorc-2-[(R)-4,4,4-uifluero-3-hydroxy-3-(5-

methanesulfonyl-1H-pyrrols[2,3-c]pyridin-2-ylmethyl)-1,1-dimethylbutyl Jbenzamide was
discolved in 3 mL of 2-butanone ai 70°C. To ihe colution ai 70°C, approzimatcly 47 myg of 85

wi.% of aquecus phosphoric acid (H;PO,, 1-1.05 equiv) wac added. The reaction colution was
then conled down (0 20°C over 14 howrs. Duriag the cooling, crystallizaiion was initiatzd and
developed. The ceed cryotals were izolated and wers confirmed (o be ap;ﬁro;-:imately 1:1 molar
ratio of  5-fluorc-2-[(R)-4,4,4-triilnorc-3-hydroxy-3-(5-methdnesulfonyl-1 H-pyrrolo[2,3-
clpyridin-2-ylmethyl)-1,1-dimethylbutyl Jbenzamide and phosphoric acid by titration.

Example 29: Synthesis of 5-Fluoro-2-[(R)-4,4,4-trifluoro-3-hydroxy-3-(S-methanesullonyl-

1H-pyrrolo[2,3-c]pyridin-2-ylmethyl)-1,1-dimethylbutyl]benzamide Phosphoric Acid Co-
Crystal
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Approximately 2.27 ¢ of the free baze of S-fluoro-2-[(R)-4,4,4-triflvcro-3-hydroxy-3-(5-
methanesulfonyl-1H-pyrrolo[2,3-c]pyridin-2-ylmethyl)-1,1-dimethylbutyl Jbenzamide was
dizsolved in 28.0 g of 2-butanone ai 65°C. To the solulion at A5°C, approximately 525 mg of
85 wi.% of aqueons phosphoric acid (H-PO,, 1-1.05 ¢quiv) was added. After the 5-flucre-2-
[((R)-4.,4 4-trifluoro-3-hydrorzy-3-(S-methancoulfonyl- TH-pyirolo[2,3-cJpyridin-2-ylmeihyl)-

1,1-dimethylbutyl]benzamide phosphoric acid co-cryctal ceed cryctals, for example, madz by
the process in Example 29, were charged into the reaction, appioximately 10 g of heptane was
added over 4 haurs. The reaction slury was then cooled down o 15°C over 12 hours. The
clurry was aged at 20°C for at leact 2 hours and filtered. The solid was dried at 45°C-55°C for
24 10 43 hourr. The dry colids, with the came XRPD patterne as the ceed crystals, were
obtained as & white powder in 5% yicld. Figures 18 (0 23 show physical meazurements and

spectral data that characterize the produci obtainad.

Example 30: Synthesis of 5-Fluore-2-[(R)-4,4,4-trifluoro-3-hydroxy-3-(5-methanesulfonyl-
1H-pyrrolo[2,3-c]pyridin-2-ylmethyl)-1,1-dimethylbutyl]benzamide  Acetic  Acid  Co-
Crystal Seed Crystals ,
5-Fluaro-2-[(R)-4,4,4-triflucra-3-hydroxy-3-(S-methancculfonyl -1 H-pyrrola[2,3-c]pyridin-2-
ylmethyl)-1,1-dimethylbutylJbenzamide acetic acid co-crystal ceed crystale were generated
from acetic azid colution.  Approxzimately 200 mz of the free base of S-fluoro-2-[(1)-4,4,4-
trifluoco-3-hydroxy-3-(S-methanesulfonyl-1H-pyrrolo[2,3-c]pyridin-2-ylmethyl)-1,1 -
dimethylbutyl]benzamide was discolved in 3 mL of acetic acid at levated temperature. The
solution was then cooled down (o rooim temperature with ctirring.  Cryztalline colide were
generaied from the soluiion, and a 101 acsiic acid o 5-fluoro-2-[(R)-4,4,4-(rifluoro-3-hydroxy-
3-(5-methancsulfonyl-1H-pyrrolo[2,3-c]pyridin-2-ylmeihyl)-1,1-dimzthylbutyl fbe nzamide

molar ratio was confirmed by NMR.

Lxample 31: Synthesis of 5-Fluoro-2-[(R)-4,4,4-trifluore-3-hydroxy-3-(5-methanesulfonyl-
1H-pyrrolo[2,3-clpyridin-2-ylmethyl)-1,1-dimethylbutyllbenzamide  Acetic Acid Co-
Crystal Using Acetic Acid/Butyl Acetate

Approzimately 200 mg  free  bace  of  S-fluoro-2-[(R)-4,4,4-trifluoro-3-hydroxy-3-(5-
methanesulfonyl-1H-pyirola[2,3-c]pyridin-2-ylmethyl)-1,1-dimethylbutyl Jbenzamide was

dissolved in 3 mL of acetic acid at 70°C. To the solution ai 70°C, approximaiely 3.0 mlL of
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butyl acetate was added, followed by seeding with 5-fucro-2-[(R)-4,4,4-wiflucrs-3-hydroxy-3-
(S-methanesulfonyl-1H-pyirols[2,3-cIpyridin-2-vlinethyl)-1,1-dimethylbutyl Jbenzamide  acstic
acid co-crystal ceed crystals, for example, made by the procece in Example 31. The reaction
churry wac then cooled down to 20°C over 8 hovis. The slurry was aged at 20°C for at least 2
hours and filtered. The colid wac dried ai 45°C-55°C for 24 (o 48 houre. The dry zolid: were
obtained ac a white powder in approrimately 90% yield. Figures 24 to 20 show physical

measurements and spectral data that characterize the product obtained.

Example 32: Synthesis of (R)-2-(4-((5-(Ethylsulfonyl)-1H-pyrrolo|2,3-c |pyridin-2-
ylmethyl)-5,5,5-trifluoro-4-hydroxy-2-methylpentan-2-yl)-5-fluorobenzamide Anisole

Solvate
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Meldrum's acid
Meldrmm’zs acid (100.0 g) wac charzed io a dry, nitrogen fluched weacior. Acetone (632.1 mL)
was then charged to the reactor and the mixture wag agitated for about 5 minutes at 20°C-25°C
until a solation was obtained. Acetic acid (0.791 mL) was then charged 1o the reactor, followed
by 1.215 ml of morpholine, and the colution was agitated at 20°C-25°C for about 48 hours.
An aliquot (~0.2 ml) was withdrawn for analysic of the conversion, which may be monitored
by ecither GC or "H-NME. If the ratio of the area% of 2,2-dimethyl-5-(propan-2-ylidene)-1,3-
dioxane-4,6-dione to Meldmin’s acid is >80:20, proceed to the nexi siep; if it ic not, the batch
chould be azed for an additional 3 hours before rzpeating the checl: The acetone wae distilled
at about 40°C and 150-200 mimHg. After approzimaizly two-thirds of the reaction volume was
dictilled ont, 563 mL of methyleycloberane was charged and the dictillation continued until the
acetone ctopped dictilling over. A otal of 645 mL (508 2) of distillate was collected for this
. MTBE (500 ml) was charged to the batch at 40°C and the batch was cooled to 20°C-
25°C. The colution was obcerved to male cure a cloudy solution was obtained (no ~olids). If
there iz colid precent, additional MTBE may be charged to effect diccolution. The batch was
quicldy wached with two 50 5 portions of § wi.% MaOH colution (prepared from 5 ¢ of YTaOH
and @5 mL of waicr). The MTEE was dictilled out at 40°C-45°C and 150-200 mmHyg. A total

of 400 mL (300 g) dictillate waz colleeted for this run. As dictillation proceeds, a white churry
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formed. The inteinal teimperature was ramped io 0°C-5°C over 1 hour and thein held at this
temaperature for at lzact 1 hour. The clurry war filiered, the cale wac wached with two 100 ml.
pottions of cold (-0°C-5°C) methyleycloherane, and the solid was dried at 20°C-35°C and 25-
50 mmHg for no lece than 4 hours. 2,2-Diracthyl-5-(propan-2-ylidene)-1,3-dioxane-4,6-dione

was obtained as a white colid (93.7 g, 70.4% yield, 96.0 wi.% purily by accay).

(o)
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2-Bromo-4-fluora-1-iodobenzene (42.2 ml) and 150 mL of THF were chargad to the reactor.
The batch was cooled to -30°C. Isopropyl magnesium chloride (i-PrMgCl, 162.9 mL, 2.0 M in
THF) was added at a rate to maintain the temperature between -30°C to -20°C. The reaction
mixture was aged at about -25°C o -20°C {or 30 minute: and GC or HPLC analysic showed
>40:1 arca% 3-fluorcbromobenzene:2-bromo-4-fluoro-1-iodobenzene. A solution of 2,2-
dimethyl-5-(propan-2-ylidene)-1,3-dioxane-4,6-dione (50.0 g) in THE (75.0 ml) was added at
a rate (o maintain the temperatore between -20°C (o -10°C. The baich was aged at -15°C to
-10°C for no longer than 2 hourz. The reaction mixture wae quenched with a coluiion of 35.0
ml of concentrated HCL in 120 mL of water and the temperatme rose from -10°C to 20°C
during the addition. DMF (150 mL) wac added and a two phase mixture waz obtained. The
THF, residval 3-bromofluorobenzene, and other volatiles are diztilled out under vacuum (100-
150 mmHg) at 75°C. The batch was heated at 100°C for 16 1o 20 hours and then cooled to
20°C-25°C. A solution of 25 ml of concentrated HCL in 175 Ll of water was added. The
batch was then ceceded with 3-(2-bromo-4-fluorophenyl)-3-methylbutancic acid (~300 mg),
caoled 1o 0°C-5°C, and held at thic teimperature for 2 hours, The solid was filtered, the cale
washed with 100 mL of water, and the s0lid dried at 5525°C under vacuum (~100 minHg) vntil
water contznt determined by Karl Ficcher Method (FF) <0.20% to give 3-(2-bromo-4-
flnorophenyl)-3-methylbutanoic acid as a tan colid (60.5 g, 8§1.0% yield, 99.4 arca% purity by
HPLC (220 nm), KF = 0.10%).
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3-(2-bromo-4-flucrophcayl)-3-methylbutancic acid (100.0 g) and 400 mL of toluene was added
to the reactor. Trifluoroacetic anhydride (TFAA, 151.6 L) was then addzd at 25°C and the
reaction mixzture was cooled 1o 0°C-5°C. Pyridine (132.3 ml) wag then added at a rate that the
teimperature did not exceed 35°C. The reaction mixturs was then heated to 60°C-65°C and held
ai this emperainre for 12 0 16 hows. The reaction mixiure was cooled 1o 0°C-3°C and
quenched with 400 mall of water at a rate that the teraperature did not exceed 50°C. The
reaction mixture was heated at 55°C for 1 o 2 hours and then cooled to 20°C-25°C. The
reaction mixture wags then diluted with 400 ml. of heptane, agitated for 5 minates, and the
layers were allowed to settle for 10 minutes and then separated. The reaction mixtre was then
treated with 400 mL of \‘\’EllC"l’, agitated for S minutes, and the layere allowed to settle for 10
mimtes and then ceparated. The organic phasz wags distilled (o the mindrum stirrable volume
under vacuum (150 mmHg) at 60°C-70°C and 600 mL of heptane was added. The dark
product solution was filtered throuzh a silica gel pad (100 g of Si0,) and the pad rinced with
GO0 L of heptane. The lighi yellow filiratz was disiilled under vacuum (~150 rmd2) at
60°C-70°C to the minimum stirrable volume. A concentrated solution of 1,1, 1-trifluoro-4-(2-
broma-4-flnorophenyl)-4-methyl-2-pentanone in heptane/toluene was obtained (125.0 g, 76.6

wt.% by assay, 80.5% yield).
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Sodiwimn hydride (2.80 2, 60 wi.% dicpercion in mineral oil) was added o the reactor under a
nitrogen atmocphere, followed by 1500 ml of THF (containing 300-500 ppm water as
deterinined by ¥F) to the veactor. The slury was cooled (0 an infernal (emperature of 0°C-5°C
and a solution of 1,1,1-trifluoro-4-(2-bromo-4-flucrophenyl)-4-methyl-2-pentanone (109.0 g,
55.0 wt.%) in 70.0 mL of THIF was added at a rate that internal temperatore docs not excced
10°C. The reaction mizture wac heated to 20°C-25°C over 30 minutes and set acide at 20°C-
25°C for 18 houre. The reaction mixture was thein cooled o 0°C-5°C and isopropylmagnesium
chloride-lithivm chloride complex (162.12 mL, 1.30 M in THF) was then added at a rate that
the internal emperature did not exceed 20°C. 1, 4-diozans (40.0 inl) was added, ilie internal
temperature was raiced (o 20%C-25°C, and the reaction mixture was eet aside at 20°C-25°C for
2 1o 3 hours. The reaction mixtuwre was then cooled (o an internal temperature of -15°C io

-10°C. Carbon dioxide wag then bubbled inio the reaction muxture at a rate that the internal
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temperature Jid not exceed 20°C and the carbon dioxide was bubbled i uniil at least 1.5
equivalents have been added ac detenmined by weight. The reaction mixture wac then cel acide
at 5°C-15°C for 30 minutes and ihen cooled o 0°CE5°C. A solntion of 62.5 mL of
concentrated HCL in 187.5 mL of water waz slowly added ai a rabz (o control the evolution of
hydrogen gas and such that iniemal temperainre did a0t exceed 30°C. The THF and isopropyl
bromude were distilled at batch temperature of not more than 35°C and 50-100 mmHg. 150 mL
of water waz added o the reaction mirture and the lemperature wae lowered to 0°C-5°C and
held at that temperature for 2 honre. The colid was {iltered, the calwe wached with 200 ml. of
water, and the colid dried wader vacwum (25-100 mraHg) at 20°C-25°C for & to 12 hours. This
provided 54.7 g of 1,1,1-triflucro-4-Q-carboxy-4-fluorophenyl)-4-methyl-2-pentanone in 86.1
wt.% purity by accay (88% yield) and 97.2 area% purity by HPLC (220 nm) and with water
content of 0.37% as determined by KF.
MeQ
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A reactor was charged with 1,1,1-trifluarc-4-(2-caibox y-4-fluorophenyl)-4-methyl-2-pentanone |
(54.7 g, 86.1 wi.%) and 250 mL of toluene and the clurvy wa:s agitated at ~150 rpm. Thionyl
chloride (12.93 mL) was added (o the reaction mixture, ollowed by dimethylacetamide (0.10
mL). The reculting cluiry was heated (0 an interial teraperature of about 55°C25°C for at least
3 hours; on reaching 55°C, the chuiry gradually became a solution. In a ceparate reactor S-1-(4-
methoxyphenyl)ethylamine (26.18 L), 37.1 mL of 2,6-lntidinz, and 100.0 mL of THEF were
combined and cooled o 0°C-5°C. The toluens/acid chloride solution was charged o the
amine/2,6-lutidine/THE solution at a rate that intemal temperature did not exceed 15°C. The
reculting reaction mixture wac cet azide at 20°C-25°C [or 30 minntes and then cooled to 0°C-
5°C. A solution of 50.0 ml of concentrated HC1 1n 200.0 mL of water was added to the
reaction mixture at a rate that the internal temperature did not exceed 30°C and then the
reaction mizture wac agitated for 10 minutze. The layers were allowed to settle for 10 minutes
and the lower aqueous phace was drained. 200.0 mL of water was then added aind the reaction
mixtore wac agitated for 10 minutes, the layers were allowed (o settle for 10 minuies, and the

lower aqueous phase was drained. The organic phase wags diztilled to the minimum stirrable
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volume (~100 mL for this batch) ai a jacket iemperature of 50°C-65°C and ~100-150 mmHg.
300.0 mL of heptane was then added at a rate o mainiain the reaction mixture al 65°C-75°C.
50.0 mL of water was added and the temperatore held at 70°C-75°C for 15 to 30 minutes and
then the internal temperature was decreased linearly from 70°C-75°C (o about 5°C over 2
hourz, The reaction mixture was set acide at about 5°C for 2 houre, ihen the solid waz filieied,
washed with 100.0 mL of heptane, and dried under vacuuim (25-50 mmHg) with a nitrogen
bleed at 55°Cx5°C for 12 houre. This provided S-fluoro-N-[(5)-1-(4-methozyphenyl)ethyl]-2-
(4,4,4-triflnoro-1,1-dimethyl-3-oxobutyDbenzamide in 90% yield (61.7 ) and 99.1 area%

purity by HPLC (220 nm) and with water content of 0.10% ae determined by KF.
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The  lketone  5-flucro-N-[(S)-1-(4-methoxyphenyl)etliyl]-2-(4,4,4-trifluors-1,1-dimethyl-3-
oxobutyDbenzamide (153 g, 97.8 wt.%, 353 mmol) waz charged to a flack under nitrogen with
300 mL of THIT (267 35, ACS grade, <500 ppin water). The reaction mixture was agiiated at Ty
= 20°C 15 30°C for 60 0 90 minutes (o discolve the colids. Trimethyl(3-(4,4,5,5-tetramethyl-
1,3,2-dioraborolan-2-yDprop-1-ynyDsilane (93.5 wt.%, 108 g, 423 mmol) was then added to
the reaction mizture and ihe colution was agitated for 10 (0 60 mimmics. N-Icopropyl-L-proline
(987 w1.%, 69.05 g, 434 mmol) wags then charged o a dried 2 L reacior and the system was
fIuzhed with nitrogen. 1000 mbL of THEF (859 g ACS grade, <500 ppm waicr) was then added
to the reactor and the solution agitated and the batch tr:mperalurevwas adjusted to Tiy =
20°0C£2°C, Diethyl zine (2.30 M solwtion in toluene, 1.84 mL, 173 g, 423 mmol) was added
eubsurface o the reactor at a rate 1o contiol the cthane gas evolution and to maintain T, = 20°C
to 35°C. The batch temperature was adjusted (o Ty, = 40°C and agitated at Ty, = 40°C 10 45°C
for 3 to 4 hours to afford a homogenous solution. The batch was then cooled 1o Ty, = 20 +2°C.
The 5-fluoro-N-[(S)-1-(4-methoxypheayl)eihyl]-2-(4,4,4-irifluoro-1,1-dimethyl-3-
oxobutyDbenzamide  and  trimethyl(3-(4,4,5,5-tetraimethyl-1,3,2-dicxaborolan-2-yDprop-1-
yiyl)silane solution prepared earlizr was then added at a conctant rale cuch that the addition
requires 10 to 20 houre while maintaining the baich temperature at Ty, = 20°C£2°C. The
reaction mixture waz agitatzd for at 1zact 2 howrs at Tj,, = 20°C=2°C. Aqueous 3.0 M HCL (425
mL, 444 g) wag added clowly to the reactor at a rate (o contiol the ethane gac evolution and to

maintain Ti, = 20°C to 30°C. The biphacic colution wac agitated for 60 to 90 minutes at Ty, =
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20°C 1o 30°C and then agitation was stopped and the layere allowed to settle. The lower
aqueouc layer (731.1 g, pH = 1.5) wac scparated. Sodinm methoride (25 wt.% in methanol,
205.6 mL, 194.3 g, 900 mmol) wac charged to the reactor at a rate (o maintain Ty, = 20°C to
30°C, the Ty, was adjusted 1o 30°C-34°C, and ihe clurry wae agitatz=d at this teraperaiure for 60
to 0 minutes. The reaction was cooled 0 Ty, = 20°C£2°C and then 255 mL of aqueous 3M
HCI wae added to the reactor at a rate (o maintain Ti,, = 20°C-30°C. 550 mL of water was then
added 1o the reactor and the reaction mizture was agitated for 10 mimies at Ty, = 20°C-25°C.
The pH of the aqueocus layer was adjusted o 5.0 to 7.0 by the addition of 3M HCIL or 2M
MaOH. The biphacic solution wac concentrated iin vacuo with T, no higher than 65°C and
Tjacker 10 higher than 35°C o approximately 8§80 ml by removing 1407 g (1565 mL) of
distillate.  The precowe in the reactor was then increased (o 1 atmosphere and 1200 mL of
icopropyl acetate (IJpAc, 1046 g) was added o the reactor at Tiy = 60°C£10°C. The reaction
mixture was then cooled o Ty = 25°C25°C and the biphacic colution war agitated for 30
minutes this temperatre. 60 mL of aqueous 3M HCI was ihen added to the reacior and ithe
biphacic solution was agitated for 45 to 90 minnies at Ti, = 25°C+£5°C. Agitation wae then
ctopped and the layers were allowed to ceparate. The lower aquecuc layer (200.3 g, pH = 1.0)
was eeparated. 200 ml of water waz added to the reactor and the biphazic zolution wae agitated
for 20 mirmtes. Agitation was then stopped and the layer: were allowed to ceparatc. The lower
aqueous layer (314.1 5, pH = 2.0) was ceparated. The wot solution was concentrated in vacuo
with Tj, = 60°C 15 75°C and Ty = 1o higher thain 85°C) o 430 mL = 28 mL by removing

€15 & £ 24 ¢ (935 = 28 L) of diziillaie. The presowe was adjusted o 1 atmocphere and ihe

NI,

reaction mizture (emperature 0 Ty, = 83°C o 89°C and the coluticn was agitated for 30
minutes at this iemperature. The reaciion mix(ure icraperature wae then adjusted to 75°C. 5-
Fluoro-2-((8)-4-hydrorzy-2-methyl-4-(wiflnorome thyDhept-6-yn-2-y1)-N-((5)-1-(4-

methoxyphenyl)ethylbenzamide (=05:5 dr, 375 mg) wac then added as a sucpension in 25
vol.% IpAc in heptane (5 mL) to the reactor. The reaction mixture was cooled to Ty =
60°Cx5°C and agitated at this temperature for 15 minutee. The reaction mixture was then
cooled to Tiy = 20°C to 25°C over no leae than 1 hour. Heptane (123.5 g, 130.6 mL) was added
to the reactor over no less than 1 hour and the reaction mixture agitated for 30 minutes. A 10
mL saimple was removed from the reactor and analyzed by GC o obtain the GC-FID ratio
between IpAs and heptane ucing the following equation 1o determine the actual quaniity of

IpAc present at this point in the reaction mixture:
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M (IpAc)  A{IpAc)xk
M (Heptane) A (Heptane)

wherein: M (IpAc) = mass of IpAc
M (Heptane) = mass of heptane
I =relative GC-FID response between IpAc 1o heplane
A (IpAc) = GC-FID peak area of IpAc
A (Heptane) = GC-IID peak area of heptane

Accordingly,
= M (pAc):- A (Heptane) and M (IpAc) = A (IpAc)- kM (Ileptanc)
M (Heptane)x A (IpAc) A (Heptane)
Calculate the amount of IpAc o charge © obiain 226.7 g of IpAc based on the following
equation:

IpAc charge = Y =226.72 - M (IpAc)

(2) if Y > O: charge the calculated quantity of IpAc io ihe reaction (Y).
L)f Y < 0: calculate the amcunt of heptane to charge based on the following c¢quation, and
charge this amount of heptane o the reacior over no less than 1 hour:

heptane charge =7 =-2398xY

Heptane (780 mL, 534 g) was added to the reactor over no lese than 1 hour at Ty, = 20°C to
24°C and the reaction mixture waz then agitated at Ty = 20 to 24°C for at Ieast 10 hours. The
solidz weere collected by Gltration and the reactor was rinced with the filtrate and the solids
collected from the rinse by filtration. The solids were then washed with 15 vol.% 1-PrOAc in
heptane (two 125 ml poriions) and dried in a vacuum oven ai no higher ihan 55°C untl <1
wt.% ic oot by TGA or LODY. The product was isolated ar an off-white powder (119.61 g, 97.7
wt.%, 99.3:0.7 dr).
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5-Fluoro-2-((5)-4-hydrox y-2-racthyl-4-(triflucromethyDhept-6-yn-2-y1)-N-((S)-1-(4-

F
methozyphenylethyDbenzamide (5120 gz, 97.6 wt.%, 107.35 mmol), ‘ert-butyl  6-

(sthyloulfonyl)-d4-iodopyridin-3-ylearbamate (45.00 2, 99.5 wi.%, 108.61 mmol), and DABCO

(24.6 g, 21477 mmal) were added o the reactor under a aitrogen atmosphere. 100 mL of
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degasced methanol was then added and agitation initiaied to oblaln a white clurry.  Palladinm
acetate (120.0 mg, 0.524 minol) as a churry in degacsed 10 mL of MeQH was then added and
the reaction was clightly exothermic. The jacket temperature waz then ramped to 50°C£3°C
and held there for no lecs thai 12 howrs. DRU (24.76 g, 161.03 mmol) was then added at a rate
cuch that the intemal temperature did nol exceed 53°C and the reaciion mixture was aged at
50°C23°C for no lecs than 2 hours. 500 mL of MTBE followed by 250 mL of water waz added
at a rate to maintain the internal temperatuie between 45°C-55°C. 2-((R)-4-((5-(Ethylsulfonyl)-
l.I-I—pyrml-:»[Q,3-c]pyridi11-2-3/1)111:1-lhyl)—S,5,5—triﬂw&ro-4-hydroxy-2-melhyl1:n3nLan-2-yl)—5-
fIwore-N-((S)-1-(4-methoxyphenyl)ethyl)benzamide ceed crystals (50 mg) ac a clurry in 2 mlL
of MTBE was then added. The jaclet wmperature was then ramped linearly from 50°C (o
20°C-25°C over 1 howr and the reaction mixture was aged at 20°C-25°C for no lese than 5
hours, but no more than 20 houre. The zolid was filiered, wached wiih 100 mL of MTBE, and
dried either on ihe filter or in a vacuum oven at 209C-30%C and 50-200 mung until LOD <40%
wac achieved. 97.4 ¢ of white solid was obiained with 65.0 wi.% purity (90.3% yizld).
reduce the Pd level, recryctallization waz carried ouwt as follows: the 2-((R)-4-((5-
(ethyleulfonyl)-1H-pyrrolo[2,3-c]pyridin-2-yDmethyl)-5,5,5-tiifluors-4-hydrory-2-
miethylpentan-2-y1)-5-fluora-N-((S)-1-(4-methoxyphenyDethyDbenzamide (97.4 2, 65.0 wt.%)
war charged to the reactor, 600 mL of methanol was added, followed 75.0 ml of 1-
methylimidazole. The reaction mixture was heated (o reflux (T = 65°C-67°C; Tjacker 50°C)
and hold at thiz emperature for 1o lese than 10 minutes, or watil a colution ie obtained. 75.0
ml of water was added at a rate cuch that the iniemal izmperalure was mantained at no less
than 62°C. 2-((R)-4-((5-(Ethylsulfonyl)-1H-pyrrolo[2,3-clpyridin-2-yDmethyl)-3,5,5-rifluoro-
4-hydrozy-2-methylpentan-2-yl)-5-fluora-N-((S)-1-(4-methoz yphenylethylbenzamide  ceed
cryctals (15 mg) as a slury in 0.5 mll of MeQH wac ihen added. The agitator spezd was
adjucted 1o achicve good agitation of the clurry and then 115.0 mL-of water wags added at a rate
ouch that the intemal teraperatuce was maintained at a9 leos than 62°C. The reaction mixture
was agcd at 65°C-70°C for no lece than 15 minuter, the temperature was then ramped linearly
to 20°C-25°C over 1 hour, and the reaction mixture then aged at 20°C-25°C for no less than 2
hourg, but not more thain 18 houre. The colid was {iliered, wached with two 100 mL portions of
water/MeOH (60:40 v/v), and dried at 65°C-75°C and 50-200 mmHg with a nitrogen sweep

until LOD <4.0% wac achieved. 57.5 g white colid wa obtained with HPLC ascay purity of
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05.3 wt.% and LOD 0.56% (HPLC arca% = 99.3%; Pd = 14 ppim; yicld for reaction and
recrystallization: 78.8%).

MeO SO,EL

2-((R)-4-((5-(clhyl:ulfonyl)-lH-pyrrolo[l"’: pyridin-2-yDHethyl)-5,5,5-triflucro-4-hydrozy-

2-methylpentan-2-y1)-5-uoro-N-((S)-1-(4-methozyphenyl)ethyDbenzamide  (50.0 z, 93.5
wt.%) and 200 mL of anisole are charged o a reactor and agitation at ~150 rpm indtiated to
obtain an of-white slwry. 100 mL of 85% aqueons H;PO, was added aind the reaciion mixture
heated to 100°C:5°C. After 1.0 hour, ihe reaciion was checleed by HPLC after preparing a
sample by adding a ~0.1 mL reaction mixture aliquot 1o 10 mL of MeQH. If the arca% of 2-
((R)-4-((5-(cthyleulfonyl)-1H-pyrrolo[2,3-clpyridin-2-yDmethyh)-5,5, 5-triflucro-4-hydroxy-2-

methylpentan-2-yl)-5-fluoro-N-((S)- 1-(4-methoxyphenyDethybeazamide is <0.5%, proceed; if
it is not, age another 30 mimates at 100°C5°C and repeal the HPLC check.  The reaction
mixture wac cooled to 65°C-70°C and 200.0 ml of water was added while maintaining the
reaction mixture at 65°C-70°C. A rough slurry wac obtained and 150 mL of MEF. was added
while maintaining the reaction mixture at 65°C-70°C. The reaction mixture becaime a smooth
slury, which was held at 65%C-70°C for 30 minutes, then ramped to 20°C-25°C aver no less
thain 3 howrz. The reaction mizture was thein held at 20°C-25°C for 3 (0 4 hours. The solid was
filtered, wached with 150 mL of water and then 150 mL of a mixtur: of MEI/heptane (1:2
v/v), and transferred to a vacuum oven and dricd at 65°C-70°C with a nitrogen Sweep until KI°
<0.5%.  (R)-2-(4-((5-(Ethylsulfonyl)-1H-pyrrolo{2,3-clpyridia-2-yDmethyl)-5,5,5-trifluoro-4-
hydroxy-2-methylpentan-2-y)-5-flucrcbenzamide anicole solvate was obtained as a white-

yellow colid (44.1 g, 92.1% yield, HPLC: 96.0 arca% (220 nim)).

Other analoge or related compounds (.., S5-fluore-2-[(R)-4,4,4-trifluoro-3-hydroxy-3-(5-
methanesulfonyl-1H-pyriolo[2,3-clpyiidin-2-ylimethyl)-1,1 -dimeithylbotyl Jbenzamide, (R)-2-[3-
(5-ethanesulfonyl-1H-pyrreolo[2,3-cJpyridin-2-ylinethyl)-4,4,4-writluoro-3-hydroxy-1,1-

dimethylbutyl benzamide, and  (R)-2-[4,4,4-trillvoro-3-hydroxy-3-(5-methancaulfonyl -1 -
pyrrolo[2,53-c]pyridin-2-ylmethyl)-1,1-dimethylbutylJbencamide) may be prepared wsing these’

procedures or their modified versions.
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Assesament of Biolozical Properties

Compounds of the invention wr:ré evaluated for binding (o the :steroid receptor by a
fluorescence polarization competitive binding accay. Detailed deceriptions for preparation of
recombinant glucocorticoid receplor (GR) complex uzed in the assay ie described m U.S. Patent
Application Publication Mo. US 2003/0017503, filed May 20, 2002, and incorporaied herein by
reference in its entircty.  Preparation of the tetramethyl rhodamine (TAMRA)-labeled
dexamethasone probe was accompliched vcing a standard literature procedure (M. Ponz 2f al., J.

Steroid Biochem., 1985, 22, pp. 267-273).

A. Glucocorticoid Receptor Competitive Binding Assay

Step 1. Characterization of the Fluoresceni Frobe
The wavelengths for maximum excitation and emizsion of the flucreccent probe chould first be

measured. An example of cuch a probe is rhodamine (TAMP A)-labzled dexamethazone.

The affinity of the probe for the steroid receptor was then determined in a titration experiment,
The flnorescence polarization value of the probe in accay buffer was meacwred on an SLM-
2100 flucrometer wsing the ercitation and emicsion maximum values deccribed  above.
Aliquots of exprescion vector lycate were added and fluorescence polarization was meazured
after each addition vntil o further change in polarization value was obzerved. Mon-linesar least
cquares regreccion analysis wac uced to calculate the dissociaiion conctant of the probe from the

polarization values obtatined for lysate binding (o the probe.

Step 2. Screening for Inhibitors of Pioke Binding

Thiz azcay wzer duorescence polarization (FF) (o quantiiate ihe ability of test compounds to
compete with tetramethyl thodamine (TAMPBA)-labeled dexamethasone for binding to a human
glucocorticoid receptor (GF) complex preparsd from an incect exprescion cystem. The ascay
buffer was: 10 mM TES, 50 mM IZCL, 20 mM Hap,MoOue2H,0, 1.5 mM EDTA, 0.04% wiv
CHAPS, 10% v/v slycerol, 1 mM dithiothreitol, pH 7.4, Test conpounds were diseolved to 1

mM in neat DMSO and then further diluted o 10z ascay concentration in ascay uaffer

concentratione in 10% DMSO-comtaining buffer in 96-well polypropylene plates.  Binding

reaction mixtures were prepared in 96-well black: Dynex microtiter plates by cequential addition
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of the following ascay components o cach well: 15 pL of 10x tesi compound coluiton, 85 pl. of
GP-coniaining baculovirue lycaie diluted 1:170 in azzay buffer, and 50 pL of 15 nM TAMRA-
labeled dezamethasone. Pocttive controls were reaction mixiure: containing no test compound;
negative controls (blanlkz) wers reaction mixtures containing 0.7 pM 10 2 pM dexametharone.
The binding reactions were incubaied for 1 howr at room temperature aiwd then read for
fnorcecence polarization in the LIL Analyst cet to 550 nm excitation and 580 nm cmizcion,
with the Rhodamine 561 dichroic mirror installed. ICsy valuer were detcemined by iterative

non-linear curve fitting of the FP cignal data to a 4-paraineter logistic equation.

Compounds found o bind to the glucocorticoid receptor may be evaluated for binding to the
progesterone receptor (PR, estrogen reczptor (ER), and mineralocorticoid receptors (MP) to
evalvate the compound’s celectivity for GR. The protocals for PR and MR are identical to the
above GR method, with the following excepiions: PR insect cell lysate is diluted 1:7.1 and MR
Iycate diluted 1:9.4. PP, probe is TAMP A-labeled mifepricione, need at a final concentration of
5 nM in the aczay, and the negative controls (blanls) were reactions containing mifeprictone at
0.7 pM to 2 pM. The EDI protocol is similar to the above protocols, but ucez PanVera Lt
receptor, fluorcecein-labeled probe. The aceay components are made in the came volumes as
above, (o produce final assay concentrations for EF of 15 aM and ES2 probe of 1 oM. In
addition, the component order of addition ic modified from the above ascays: probe ic added to
the plate firet, followed by receptor and tect compound. The platec are read in the LTL Analyst
set to 485 nm excitation and 530 nm emiszion, with the Fluorescein 505 dichroic mirror

installed.

Compoundz found o bind to the glncocorticoid receptor may be evalvated for dissociation of

transactivation and transrepression by ascays 2ited in the Background of the Invention (C.M.

Bamberger and HM. Schulte, Eur. J. Clin. Invect., 2000, 30 (cuppl. 3) 6-9) or by the assays
o J

described below.

B. Glucocorticoid Receptor Cell Ascavs

1. Inhibition of IL-& Production in Fibroblasts (Cell Assay for Transirepression)
Human foreckin fibroblast cells produce IL-6 in responce 1o stimulation by proinflammatory

cytoldine IL-1. Thic inflammatory recponcs, az meacured by the production of IL-6, can be
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effectively inhibited by dexamethacone, a synthetic ligand (o the ghucocorticoid receptor (GR).
Cornpounds that exhibit binding to GR are evalvaied for their ability (o inhibii IL-6 production

in human foreskin fibroblasts.

Human forecldn fibroblazt cells (ATCC Cat. Mo, CRL-2429) are plaied on 96 well plaies at
5,000 cells per well the day before use, in Iocove’s Modified Dulbeceo’s Media (GibcoRRL
Life Technologies Cat. Mo. 12440-053) cupplemented with 10% charcoal filtered FBRS
(Clonetech Cat. Mo. SH30068) and Gentamycin (GibeoBFRL Life Technologie: Cat. Mo, 15710-
064). On the next day, media in the welle is replaced with frech media. Cells are trcated with
IL-1 (¢hIL-1o, R&D Syctems Cai. Mo, 200-LA) 0 a final concentration of 1 ng/mL, and with
test corapounds (o final concentrations of 10° M to 10% M, in a total vohime of 200 pL per
well. Samples are done in duplicates. Baclground control welle do noi receive test compounds
or IL-1. Positive contral wells reczive IL-1 only and reprezent maximuin (or 100%) amaunt of
IL-6 production.  Platec are incubated at 37°C overnight (15 to 18 houre), and cupeimatante are
harvesied at the end of incubaiioa. IL-6 levels in the cupernatanis are determined by the ELISA
Idtz for IL-6 MedSystem: Diagnostic: GmbH, Vicona, Awziria, Cat. Mo, BEMS2I3TEN)
according 1o manufacture’e inctructions. The extent of inhibition of IL-6 by iest compounds is
expressed i percentage relative 1o positive controls. 1Csq values of test con‘lpound: are derived
by non-lincar curve fitting,

Evalnation of agonist or antagonict activity of compounds binding o the glucocorticoid

receptor may be determined by any of the aseays.

In general, the preferred potency range in the above ascays is between 0.1 oM and 10 pM, the
more preferred potency range ic 0.1 aM to 1 pM, and the most preferred potency range is 0.1

nM to 100 nM.
2. Modulaiion of MMTV-Luc Induction in HeLa Cells

Teating of compound: for agonist or antagonict activity in stimmlation of MMTV-(mouse

mamimary tumor virus) promoter in HeLa cells.
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HeLa cells were ctably co-transfected with the pHHLuc-plasmid containing a fragment of ihe
MMTV-LTFE (-200 to +100 relative to the tranccription start 2ite) cloned in front of the
luciferaze gene (PMlorden, 1988) and ihe peDMA3L placioid (Laviirogen) conctitutively
expreccing the resistance for the selective antibiotic GEMETICIM®. Clonzs with beact induction

of the MMTV -promoter were selected and veed for furiher experiments.

Celle were cvltured overnight in DMEM medium without phenol red, supplemented with 3%
CCS (charcoal ticated calf serwm) and then transferved 10 96 well plates (15,000 cells/100
pl/well). On the next day, activation of the MMTV-promoter was stimulated by addition of
test compound or dexamethazone dizzolved in DMSQO (final concentration 0.2%). Contro! cells
were reaied with DMSO only.  After 18 hours, the cells were lysed with cell lyzis reagent
(Promega, Cat. Mo. E1531), luciferace ascay reagent (Promega, Cat. Mo. E1501) was added and

the glow lnminescence wac measuced nsing a luminometer (BMG, Offenburg).

For meacuring antagonict activity, the MMTV-promoter was pre-stimwlated by adding
dexamethacone (3 = 107 M to 3 » 108 M) chortly before the tecl compound was applicd to the

cells. The steroidal non-selective GR/PR. antagonict mifepristone was uced as control.

3. Inhibition of Qsieocalcin Production from Qsteoblast Cell Line MG-33

Human osteosaicoma MG-63 cells (ATCC, Cai. No. CRL-1427) are plaied on 96 well platee at
20,000 cells per well the day before wee in 200 pL media of 99% D-MEM/F-12 (Gibeo-
Invitrogen, Cat. Mo. 11039-021), supplemented with 19 pewmcillin and streptomiycin (Gibeo-
Invitrogen, Cat. Mo, 15140-122), 10 pg/mL Vitanidn C (Sigma, Cai. Mo, A-4544), and 1%
charcoal filiered Fetal Bovine Szrum (HyClone, Cai. Mo, SH30062.02). The nexi day, wells
are replaced with frech media. Celle ave wreated with Vitamin D (Sigma, Cat. Ho. D1530) to a
final concentration of 10 nM, and with the test compounds in concentrations of 10° M 1o 107
M, in a total volume of 200 pl per well. Samples are done in duplicates, Bacl:ground control
wells do not receive Vitamin D or compounds. Pocitive control welle receive Vitamin D only,
withcut compounds, and represeint maximum (100%) amount of osteocalcin produciion. Plates
are incubated at 37°C incubator for 45 hours and cupernatants are harvested at the end of
incubation.  Amounte of osteocalcin in the supernatantc are determined by the Glype

octeocalcin ELISA ot (Zymed, Cat. Mo, 99-0054) according to manufacture’s protocol.
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Inhibition of osteocalein by test compounds is expressed in percentage relative (o pacitive

contralz. 1Cs values of the test compounds are derived by non-lineal curve fiiting.

C. Cytochrome P450 Inhibition Assay

Thiz acsay ic intendzd 0 meacure the s of (2ot compounds (o inhibit the hepatic »enobiotic
metabolizing  cnzoymae CYP3A4,  cpecifically  for  the  substrate  7-benzylony-4-
(triflucromethyDconmarin.  The ascay usce antomated syctems (Tecan or Zymark) (o dicpense
reagents, buffers, and camples. Eight (o ten concentratione (in half-log intervale) of cach test
componid are acsayed in 200 mM KoPOu, 1.3 mM MADP, 3.3 mM glucoce-6-phocphate, 3.3
mM MgCl,, and 0.4 Unitc/ml glucose-6-phosphate dehydrogenase. Tect camples, which were
previoncly dissolved in acetonifrile of DMSO, are ceparately diluted in ascay buffer. FPeplicate
100 mL aliquots of diluted tect compeouind are dispenced into 96-well accay plates (Paclard
Optiplate), and the plates are preincubated for at leasi 10 minuies at 37°C. A 100 mlL volume
of human recombinant CYP3A4 (3.0 pmol) and  subotrate 7-benzyloxy-4-
(rifluoromethyl)conmarin (50 mM) are then added (o cach test well. The reaction is incubated
for 30 mimutes at 37°C. A ctandard inhibition curve using letoconazole iz run with cach assay
plate. The reaction ig terminated with the addition of 75 mL 30% acetonitrile/20% 0.5 M Tris
bace. The plate is read with a fluoreccent plate reader (Tecan Spectrafluor or LIL Biogyctems
Analyzt) at an excitation wavelength of 409 nm and an emission wavelength of 530 nm. The

ICs0 valuer are calculated ucing SAS analysis.

D. High Throughput Solubility
1. Sample preparation: To 3 mg of drug cubstance, add 150 pLL of DMSOQ. Sonicate the sampla

for 10-20 minnies followed by vortexing. Pipette 150 pL of cach sample into a 96 well plate.
Pipctte 150 pL of DMSO into ctocl plate well az a control blanls, with each ron at cach pIL
Sarmple concentration i2 between 25 (in 300 pl. DMSO) and 50 M (i 150 pL DMSO).

2. Preparation of pH 4.5 and 7.4 buflers: (a) pH 4.5 bulfer: 25 mL of syzicm colution (pIOM) gs
to 1000 mL with DI water (pH 2.83-2.90), adjuct the pH (o pH 4.5 with 0.5M MaOH. (&) pH
7.4 buffer: 25 mL of cystem colution (pIOM) go to 1000 mL with DI water (pH 2.25-2.90),
adjust the pH to pH 7.4 wiih 0.5M NaOH.

3. Preparation of cample for incubation: (2) Solubility at pH 7.4: 3 pl of cach steclz sample

(including DMSO control) i3 added (o the deep well plaie coniaining 600 L of pH 7.4 buffer,
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mixed, and incubated for 16-19 hourz. The plate ic cealed well during the incubation process.
Final DMSO content is 0.5%. (b) Solubility at pH 4.5: 3 pL of cach siocl: cample (including
DMSO conirol) is added 16 ihe deep well plate containiag 600 pL of pH 4.5 buffer, mized, and
incubated for 16-19 hourc. The plate 1o szaled well duriag the incubation process.  Final
DMSO conieii is 0.5%. (c) Preparation of sample UV plaie: Ai the end of the incubaiion
~ period, 100 pL of sample from the deep well plate is vacuum filtered weing a filter plate.
Another 200 pL of the sample from the deep well plate ic vacuam {iltered ucing the came filter
plate but a clean collector plate. 75 pL of the filtrate from the collector plate is ransfecred to a
UV cample plate. 75 pL of propainol iz added to this UV plate. The colution ic mixed and the
cpectrum is read neing the UV spectrophotometer. (d) Data Analysis: The spectra collected for
blanly, reference, and cample from 250 nin to 498 nm is analyzed vcing pIOM software. If the
cample precipitaies out, the solubility is reported ac XX pg/ml. If there ic no precipitation and
the cample iz coluble, colubility ic reported as >YY pz/ml (YY being the initial concentration

of the compound in 5 pl or 10 pl of stock sample).

E. Human Microsomal Stability

The ¢ingle time point high throughput ccreen for human liver microcomal metabolic stability is
uced to measure the /n vitro metabolisra of test compounds by human liver microsomal
enzymesz.  The data collected are analyzed to calenlate a half-life (b, minutes) for test
compounds. The assay ic performed in 50 mM potacsivm phocphate buffer, pIT 7.4, and 2.5
mM MADPH. Tect camplec are discolved in acetonitrilz for a final accay concentration of 1 pM
o 10 pM. Human liver microsomee are diluted in aszay buffer (o a final assay conceniration of
1 mg protein/mL. A volume of 25 pL compound colotion and 50 pl microcomes fuspension are
added to 225 pL accay buffer. The preparation ic incubated for 5§ minuiez in a 37°C water bath.
The reaction ie started by the addition of 100 pLb MADPH. Volumce of 80 pl. arc removed
from the incubation mux at times 0, 15, and 30 munutes after the stait of the reaction and added
to 160 pL of acetonitrile. The camples are chalen for 20 secondz and then centrifuged for 3
mimatez at 3000 rpm. A 200 pL volume of the supernatant iz trancferred to 0.25 mm plase fiber
filter plates and centrifuged for 5 minutes at 3000 rpr.  Injection volumes of 10 pl. are
typically added to Zorbax SB C2 HPLC columne with formic acid in water or acetonitrile at a
flow rate of 1.5 ml/min. Percznt 1oss of parent compound i3 calculated from the arca under

each tiine point to determine the half-life.
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F. hERG Assays
Cormpound: were (ccted in eiiber of the following ascays:
1. hERG binding assay

Potaccium Channel HERG activity in Human recombinant HEK-293 cells. Ligand: 1.5 nM
[*H] Astemizole; vehicle 1% DMSO. Inenbation Time/Temp: 60 min @ 25°C. Incubation
Buficr: 10 mM HEPLS, pH 7.4, 0.1% ESA, 5 mM KCI, 0.3 saM MaCly, 130 mab MaCl, 1 M
HalBGTA, 10 mM Glucose. Mon-Specific Ligand: 10 uM Actemizole; I 6.8 nM; By 6.3
pmole/mg  Protein; Specific Binding: 90%; Quantitation Method: Padioligand Binding;

Significance Criteria: > 50% of maximum stimulation or inhibition.

2. hERG patch clamp assay
The objective of ihic experiment ic to veciigate the effects of tect compownds on the HERG-
mediated potaccivm corrent (IKT) in Human Embryonic Kidney 293 (MEK293) celle stably
expressing the HERG-encodzd (human ether-a-go-go related genz) potassium channef.
Currents are recorded from HEF293 cells at room temperature (20°C-22°C), ueing the whole-
cell patch-clamp technique. For invectigating effectc on the HERG potascium channel (IKr),
HET293 cells are clamped at a holding potential of 0 mV and meacured ucing a pulsc pattern
with fized amplitudes (hyperpolarization: -80 mV for 25 me; depolarization: +40 mV for 30
i) repeated at 10 cecond intervals.  The expenments are performed with three o four
concentrations and three different celle for each concentration. A cteady ctate level of current is
measured for at lzact 60 cecond before applying leet article for 5 minnies. For evaluation of
ICso pealz current, this is measwred 1.5 me afier the slep to +40 mV and the amplitude in the
presence af test and conteol articles ic recorded over § minutas. All compounds are discolved in
DMSO to give a 10 mM ctocl colution and dilntions are prepared frechly before starting the
experiments.  Data acquicition and analyzic ic performed with pClamp 2.2 for Windows
(Clampex and Clampfit, Axon Inctriuments Inc., USA). Resultc are expresced as fraction of
current remaining (1/10).  Concentration-response data are fit to an equation of the following
form: /10 = 1/(1-+([compound)/ICsp)). TMonlinear leact cquarze fiic are made and ucing the

graph pad pricm software. The ICs is calculated with a sigmoidal dose-responce curve model.
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Ac chown in the Table 2, an uncubctitvted azaindols compound (Table 2, Compound 7), a
representative of compounds dicelosed in ULS. Patent Moo 6,903,215, was a poicat CYP
inhibitor. Incorporation of an amide or a methyl sulfone moiety at the C(2) of the phenyl group
(Table 2, compare Compounds 2 and 5§ vs. Compound 7) did aot improve the CYP profile.
Additionally, substitution at the C(5) of the azaindcole ring with groups such ac the morpholinyl
group, which was among the patterng that had been previously discloced in ULS. Patent
Application Publication Mo. 2005/0176706, did not significantly alter the overall CYT profile
(Table 2, compare Compound 3 vs. Compound 2 and Compound 6 vs. Compound 5). In fact,

these examplec cuggest that cuch subctitutions are not advantageous.

However, the present invention surprisingly and unexpectedly demonctratee that substitution in
the S-pocition of the azaindole ring with an allzylsulfonyl group provides compounds that have
cignificantly reduced CYP ivhibition, as reprezented by CYP3A4 inhibition ICse valuez (Table
2, compare Compound 1 ve. Compounds 2, 3, and 7, and Compound 4 vi. Compounds 5, 6, and
7). Therzfore, the reduced CYP inhibition activity displayed by the compounds of the instant

invention compared with related prior art compounds iz both curpricing and unezpected.

Table 2: Comparison Compounds
Compound CYP3Ad4 Inhibition ICs,
, Structure
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Representative compounds of the prezent invention have been (ected and have chown activity as
modulators of (he ghicocorlicoid recepior function in ong or more of the above assayz (Table
1. Additicaally, compounds of the inctanl invention, ac reprecented by examples in Table 3,
have generally demonzirated decirable overall dug lile properties, cuch ae Cytochroms P450
inhibition that is indicaiive of drug-drug interaction potential (represenied by CYP3A4

mhibition ICsy values), hERG inhibition that is indicative of QT prolongation of the heart, and
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advantageous pharmacalzinetic properties (repreceited by in viore metabolic ctabiliiy) and

phyrical-chemical properties (reprecented by aguaous colubility).

Table 3: Additional Examples
aqueous .
CYP3A4 | HERG - human liver
solubility at
Structure Inhibition ICsq H7 microsome
p )
ICso [pM] |  [pM] half life [min]
[ng/mL]
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The invention also provides methods of modulating the glucocoriicoid receptor funciion in a
patient comprising administering io the paiizil a compound according (o ihe invention. If the
purpose of modulating the glucocorticoid receptor Mnction in a patient ic to (reat a dizease-state
or condition, the adminisivailon preferably comprises a therapeniically or pharmaceuntically
effective amount of a pharmacentically acceptable cormpound according (o he invention. If the
purpoce of modulating (he glucocoriicoid recepior funciion in a paticni iz for a diagnoctic or
other purpose (2.g., to deterimine the paticut’s cuitability for therapy or sencitivity to various
oub-therapeutic dosec of the compouade according to the invention), the administration
preferably comprises an effective amonint of a compound according to the invention, that is, the

amount necessary (o obtain the desired effect or degree of modulation.
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Methods of Theraba—ulic Use

As pointed out above, the compounds of the inveniion are useful in modulating the
glucocorticoid rzceptor function. In doing co, theze compounds have therapeutic wse i freating
diseace-ctates and conditions mediated by the glucocarticoid receptor function or that would

benefit from modulation of the glucocorticoid receptor funciion.

As the compounds of the invention modulate the glucocorticoid receptor function, they have
very uzeful anti-inflammatory and antiallergic, immune-cuppreseive, and anti-peoliferative
activity and they can be uced in patients ac diugs, particularly in the form of pharmacentical

coinpositions as set forth below, for the treatment of disease-clates and conditions.

- The agonict compounds according (o the invention can be uced in patients az dimgs for the
weatment of the following diseace-2iates or indications that are éaccor*pani:‘:d by inflamnmatory,
allergic, and/or proliferative processes:
® Lung diseases: chronic, obctructive lung discases of any genesis, particularly bronchial

acthima and chronic obstructive pulmonary dizcace (COPDY); adult recpiratory distrecs
cyndrome (APDS); bronchiectasic; bronchitis of varioue aenesic; all forms of restrictive
lung diseases, particularly allergic alveslitic; all forms of lung ederma, particularly toxic
lung edema; all forme of interctitial lung Jdiscasec of any genecis, e.2., radiation
picumonitic; and carcoidosic and granulomatozes, paiticularly Boeclz diceasce.

(i)  Rheumatic diceases or anioimmune diceaces oi joint diseaces: all forme of rheumatic
diceazes, especially rhenmatoid arthritis, acute rheumatic fever, and polymyalgia
rheumatica; reactive avthritis; thewmatic soft tiscue diceaces; infllammatory coft tissue
diceases of other genesic; artheitic symptoins in degenerative joint diceazes (arthroces);
traumatic arthritis; collagenoses of any genceis, ¢.2., cystemic lnpus erythematosus,
eclercderma, polymyasitiz, denmatoryositis, Sjdgren syndrorme, Still dicease, and Felty
syndrome;

Gi1)  Allergic diceaser: all forme of allersic reactions, e.a., angioneurotic edema, hay fever,
incect bites, allergic reactions to dmge, blood derivatives, contrast agents, etc.,
anaphylactic checlz  (anaphylaris), wrticaria, angicnewrotic  edema, and  contact

dermatitis;
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@(iv)

(v)

(vi)
(vii)

(viii)

(zii)

iil)

(ziv)

(xv)

(zvi)

Vazculiiic  discazes: 15311ar[f:1'ili3 nodoza, polyarteritic nodosa, arteritic  temporalis,
Wegner graimmlomaiosis, giant cell arthritiz, and eryihema nodoouim;

Dermatological diceases: atopic dermatitis, pacticulaely in children; psoriazis; pityriacis
mbra pilaris; erythematous diseaces iriggzered by varions noxa, e.g., rayc, chemicals,
burng, etc.; bullous denmatoces; discases of ihe lichznoid complex; pruriius (e.z., of
allergic genesic); cebortheic dermatitic; rocacea; pemphigus  vulgaric; erythema
mltiforme erxudativom; balanitic; vulvitic; hair Llocs, fuch az occurs in alopecia arcata;
and cutaneous T cell lymphoimas;

Renal diseaces: nephrotic syndroime; and all types of nephritie, e.2., glomerulonephritis;

o B

[

Hepatic diceases: acute liver cell dicintegration; acute hepalitic of various genesis, ¢.g.,
viral, toxic, drug-induced; and chronically azgrezzsive and/or chronically intermittent
hepatitis;

Gactrointectinal dizeases: inflammatory bowel diseases, e.z., regional enteritic (Crohn
diceace), colitiz wleeroca; gactritic; peptic ccophagitic  (refluzoccophagitiz);  and
gactrocnteritic of other genesis, e.4., nontropical cprue;

Proztological diceaces: anal eczema; ficcures; hemorrhoide; and idiopathic proctitis;

Eye dizeazes: allergic leratitic, uveitic, or iritiz; conjunctivitic; blepharitic; neuritis nervi
optici; choroiditis; and sympathetic ophthalimia;

Diceaces of the ear, noce, and throat (EMT) arza: allergic rhinitic or hay fever; otitis
externa, ¢.2., caused by comtact eczema, infeciion, eic.; and olitis media,

Meniological diczaces: brain edema, particalarly twinor-related brain adema; maultiple
sclero:ié; acute encephalomyeliiis; meningitis; acuie spinal cord injury; cirole; and
various forme of seizures, ¢.2., nodding spazms;

Blood diszases: acquired hemolyiic anemia; and idiopathic thrombocytopenia;

Tumor  discazes: acute  lymphatic  lculcinia;  malignant  lymphorma;
lymphogranulomatoces;  lymphocarcoma;  extencive  retactacec,  particularly  in
marmmary, bronchial, and prostatic carciiioma;

Endocrine diseases: endocring ophthalmopathy; endocrine orbitopathia; thyrotoxic
cricic;  Thyroiditiz  de  Quervain; Hachimoto  thyroiditic; Morbue  Bacedow,
granulomatous thyroiditiz; ctruma lymphomatoca; and Grave disease;

Organ and iiscve transplantations and orafi-vercus-hoct diceaces;
3 P 4
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(mvii) Severe clalec of chocl;, €.z, septic chocl;, anaphylactic chocl;, and cyctemic
inflaramatory respoiae syndrome (SIRS);

(zviil) Substitation therapy i congeniial primary adrenal incufficiency, e.g., adrenogenital
eyndrome; acquired primary adrenal nonfficiency, ¢z, Addicon dicease, anloimmune
adrenalitic, poct-infection, twmors, metasiases, eic.; congenital 2econdary  adrznal
ineufficiency, e.g., congenital hypopituitariemn; and  acquired secondary  adrenal
insufficiency, e.g., poct-infection, tumors, metastaces, etc.;

(xix) Pain of inflammatory geneciz, e.2., lumbago; and

(zx)  variouc other diceace-ctater or conditions including type I diabetes (inculin-dependent
diabetes), octecarthritiz, Guillain-Barre cyndrome, restenosis following percutaneous
traincluminal coronary angioplasty, Alzheimer diceace, acute and chronic  pain,
atheroceleracie, reperfuzion injury, bone recorption diceasez, congestive heart failure,
myocardial indarction, thecmal njury, multiple organ injury secondary (o trauma, acute
purulent meningiiis, necrotizing  enterocolitis  and  syndromes  associated  with

hemodialysiz, leulopherzis, and aranmlocyte transfusion.
J ’ o

In addition, the compounds according (o the invention can be used for the treatinent of any

other diseace-ctates or conditions not mentioned above which have been treated, are treated, or

will be treated with synthetic glucocorticoids (see, c.g., HJ. Hatz, Glucocorticoide:

Iinmuwnologcicche  Grundlagen,  Pharmalkologie  wid — Therapicrichtlinien  [Glucocorticoids:

Immunological PFundamentals, TPharmacology, and Therapeutic  Guidelines], Stuttgart:
Verlagsgesellochaft mbH, 1993, which is hereby incorporated by reference in its entirety).
Mast or all of the indications () through (xx) mentioned above are described in detail in HUJ.
Pharinal-ologie vnd Therapicrichtlinien.

Hatz, Glucocorticoide: Immunolozische Grndlazen

Furthermore, the compouinds of the inventicn can alco be vsed to treat disordess other than
those lieted above or mentioned or diccwcced herein, including in the Baclground of the

Invention.

Methods of Diagnostic Use

The compounds of the inveation wmay alzo be uced in diagnostic applications and for
commeicial and other purpozes as standarde in competitive binding assays. In cuch uces, the

compounde of the invention may be used in the form of the compounds thermcelves or they may
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be modified by attaching a radioisotope, luminescence, fluorescent label or the like in arder to
obtain a radicicotope, lumineccence, or flusrescent probe, ac waould be Imown by onz of zl-ill in

the art and as outined in Handbool: of Fluorescent Probes and Pecearch Chemicals, 6th

Edition, P.P. Haugland (ed.), Eugenc: Molecular Probes, 1996; Fluoreccence and

Luminescence Probec for Bioloszical Activity, W.T. Mazon (ed.), San Dicgo: Academic Precs,

1993; Receptor-Ligand Interaction, A Practical Approach, E.C. Hulme (ed.), QOxford: IRL

Prece, 1992, each of which ic heveby incorporated by reference in their entireties.

General Adiministration and Pharmacentical Compositions

O

When uced ac pharmaceuticals, the compounds of the invention are typically adminiztered in
the form of a pharmaceutical composition.  Such compocitions can be preparcd nsing
procedures weall Imown in ihe pharmaceutical art aind comprice at least one compound of the
invention. The compounds of the invention may also be adimnistered alone or in combination
with adjuvan(s that enhance stability of ihe compounds of ilie invention, facilitaie
administration of pharmaceutical compositions comaining them in certain embodiments,
provide increaced dissolution or dispersion, increaced inhibitory activity, provide adjunct
therapy, and the lilze. The compound: accarding to the invention may be used on their own or
in conjunction with other active cubctances according to the invention, optionally also in
conjunction with other pharmacologically active cubstances. I general, the compounds of this
invention are administered in a thecapeuiically or pharmaceutically sffective amount, but may

be adminictered in lower amounte for diagnoctic or other purpozes.

Iin particular, the compounds of the invention are useful in combination with glucocorticoids or
corticostercide.  As pointed out above, standard therapy for a varicty of immune and
inflammatory disorders includes administration of carticacteroids, which have the ability to
cupprece immnologic and inflammatory iecponces (AP, Truhan e al, Annals of Allergy,
1989, 62, pp. 375-391; LD Baxter, Hocpital Practice, 1992, 27, pp. 111-134; F.P. Vimberly,
Curr. Opin. Pheumatol., 1007 4, pp. 325-331; M.H. Weicman, Curr. Opin. heumatol., 1995,
7, pp. 183-190; W. Sterry, Arch. Dermatol. Fee., 1992, 284 (Suppl.), pp. S27-S29). While
therapeutically beneficial, however, the uze of corticosteroids is acsociated with a mumber of

cgide effects, ranging from mild o poceibly life thieatening, ecpecially with prolonzed and/or

high doze sieroid usage. Accoidingly, methods and compociiions that znable the use of a lower
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effective dosage of corticocteroids (referred (o as the “stercid cparing effect”) would be highly
desivable (0 avold uiwainted cide effectz. The compounds of the invention provide such a
cteroid cparing effect by achicving the dezired therapeutic effect while allowing the use of

lower doges and lecs frequent administration of slucocorticoids or corticosteroids.

In particular, the compounds of the invention are useful in combination with other drugs
commonly uced to treat cignc and cymptome as well ac causec of inflammatory or
immunological indications, ac well as (o Weal, prevent, or avoid typical drug-induced side
cffects. Such dmgs could be wsed with the componnds of the invention in a fxed dose
combination product or administered in separate formulations. Examplez of such druge would
include cmall molecules uczd for the treatment of rhevimaiold arthwitic such as methotrexats,
APAVA® (leflunomide), PLAQUEMIL® (hydroxychloroguine), and AZULFIDIME®
(evlfacalazine); gold compounds  (e.g., MYOCHRYSIME® (sodivm  awrothicmalate));
antibiotizc (e.g., miaocycline); immunosuppreccive agents (2.3, cyclocporing, azathiaprine
cyclosporine, tacrolimu: (FF-5006), sirolimms (rapamycin), and mycophenolate mofetil); and
non-steroidal anti-inflammatory ageuts (MISAIDs), such as ibuprofen, MOBIC® (meloricam),
CELEEPEX® (celecoxib). Examples of cuch diuge would alzo include biclogic agente ueed
for the treatmeit of theamatoid arthiitic cuch ac anti-TMF agenle, ¢.g., EMRREL® (atancrcept),
PEMICADE® (infliximab), HUMIFEA® (adalimumab); other cytoline or cytoline receptor
antagomicts, e.g., IL-1 antagonicte; agente that modulate cell interaction, ccll wrafficlzing, ccll
adhezion, or cell signaling, ¢.g., abatacept (DPEMCIA®); and agente that canze cell depletion,

e.g., RITUXAN® (rituxiinab).

Adminisiration of the compounds of the invention, in pure form or in an appropriate
pharmaccutical composition, can be camvied ot using any of the accepted modes of
administration of pharmaceutical compositions. Thus, administration can be, for example,
orally, buccally (c.g., cublingually), nacally, parcnterally, topically, tranzdermally, vaginally, or
rectally, in the form of solid, cemi-colid, 1yophilized powder, or liquid dozage forme, cuch as,
for example, tablets, cuppocitories, pille, soft elactic and hard aelatin capsulec, powders,
solutione, cuspencions, or acrosols, or the lile, preferably in wnit docage forme suitable for
cimple adminictration of pracise dosagzes. The pharmacentical compositions will generally

include a conventional pharmaceutical carrier or excipient and a compound of the invention as
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thefan active agent, and, in addition, may in:lude other medicinal agents, pharmaceutical
agents, carricrs, adjuvante, dilvenic, vehicles, or combinations therzof. Such pharmaceutically
acceptable excipients, carriers, or additives az well as methods of maldng pharmacentical

compositions for varions modze or adiministration are well-lmown (o those of eldll in the art.

The state of the art iz evidenced, .z, by Remington: The Science and Practice of Pharmacy,
20th Edition, A. Gennaro (ed.), Lippincott Williame & Willine, 2000; Handbook of

Pharmaceutical Additivez, Michael & Irene Ach (eds), Gower, 1995; Iandbool: of

Pharmaceutical Excipientz, AH. IZibbe (ed), American Pharmaceutical Ase’n, 2000; HL.C.

Ancel and M.G. Popovich, Pharmaccutical Docage Forms and Dius Delivery Systeme, Sthoed.
b *

Lea and Febiger, 1990; each of which is incorporated herein by reference in their entircties (o

better describe the state of the art.

As one of skill in the art would expect, the forme of the compounds of the invention utilized in
a particular pharmaceutical formulation will be celected (2., caliz) that possece suitable
B

physical characteristics (e.g., water colubility) that is required for the formwlation to be

efficacious.

Pharmaceutical comporitions cuitable for buccal (cub-lingual) administration include lorenaes
compricing a compound of the picccat invention in a flavored bace, uzually sucroze, and acacia
or tragacanth, and pactillec comprizing the componnd in an ineit bace cuch as gelatin and

glycerin or suerose and acacia.

Pharmaceutical compocitions cuitable for parenteral administration comprice sterile aqueocus
preparations of a compound of the precznt inveniion. Thece preparations are preferably
administered  intravenously, althouzgh adminictration can alco be cffected by mcans of
subcutaneous, intrammscular, or intradermal injection. Injectable pharmacentical formulations
arc commonly based upon injectable cterile caline, phocphate-buffered caline, oleaginons
cucpencions, of ather injectable carriers Imowi in the art and arc generally rendered cterile and
isotonic wiih the blood. The injectable pharmaceutical formulations may therefore be provided
ac a cterile injectable colution or cuspencion in a nontoxic parenterally acceptable diluent or
solvent, including 1,3-butanediol, water, Pingei’s solution, icotonic sodimn chloride solution,

fized oilz such az cynthetic mono- or diglycerides, falty acide euch as oleic acid, and the lilze.
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Such injectable pharmacentical formulations are formulated according o the Imown art wzing
cuitable dicpercing or cetting agents and cuspending agente.  Injectable compositions will

generally contain from 0.1 (0 5% w/w of a compomid of ihe invention.

Salid dorage forme for oral adminictraiion of the componnds include capaules, tablets, pills,
powders, and granules.  TFor such oral administration, a pharmacentically acceptable
composition containing a compound(s) of the invention is formed by the incorporation of any
of the normally employed cxcipiente, such as, for example, pharmaceutical grades of mannitol,
lactoce, ctarch, pregelatinized starch, magneciurm stearate, codium caccharine, talcum, cellulose
ether derivativer, glucose, gelatin, cucroce, citrate, propyl gallate, and the lil.e.  Such colid
pharmacezutical formulations may include formulations, as are well-Imown in the art, to provide
prolonged or enctained delivery of the dmg to the gastrointectinal tract by any number of
mechanicms, which include, bul are 1ot limited (o, pH senziiive releaze from the dosaze form
baced on the changing pH of the small intectine, clo v erosion of a iablei or capeule, retention in
the stomach baced on the physical properties of the formulation, bicadhecion of the docage
form 3 the mucosal lining of the htectinal tract, or enzymatic release of the active dmyg from

the dosage form.

Liquid docage forms for oral adminictration of the compounds include emulcions,
microcmulsione,  solutione,  suzpensions, Cyrups, and  elizire, optionally  containing
pharmaceutical adjuvante in a camier, zuch az, for example, water, caling, aqueous dextroce,
slycerol, cthanol aid the lille. Theze compositions can alzo contain additional adjuvante s

glycerol, zthancl and the lile. Theze co liong can al tain additional adjuvante such

as wetting, emulsifying, cucpending, cweetening, flavoring, and perfuming agents.

Topical docage forme of the compounds include cintments, pactes, crcams, lotions, gels,
powders, colutions, cprays, inhalants, eye ointmeints, eye or car drops, impregnated deeccings
and acrosols, and may contain appropriate conventional additivez cuch as preservatives,
colvente to azeizt drug penetration and emeollients in ointmente and creams. Topical application
may be once or more than once per day depending upon the usual medical considerations.

Furthermore, pieferred compounds for the present inveation cain be administered in intranasal

form via topical uze of suitable intranasal vehiclze. The formulations may alzo contain
compatible conventional cariers, such as cream or ointrent bases and ethanol or oleyl alcohiol

124



=i

WO 2009/149139 PCT/US2009/046058

for lotions. Such carriers ynay be preseit as from about 1% up (o aboui 98% of the formulation,

more usnally they will form up to about 0% of the formulation.

Trancdermal adminictration i alco poccible.  Pharmaceuntical compositions cuitable for
transdermal administration can be precenied ac diccrete paiches adapied o remain in intimate
contact with the epidermis of the recipient for a prolonged period of time. To be administered
in the form of 2 trancdermal delivery cystem, the docage adminiztration will, of course, be
continuous rather than intermittent thronghout the docage regimen.  Such patches cuitably
contain a compouid of the invention in an optionally buffered, aqueous solution, dissolved
and/or dicpersed in an adhezive, or disperced in a polymer. A cuitable concentration of the

active compound is about 1% to 35%, preferably about 3% o 15%.
p I y

For administration by inhalation, the compouinds of the invention are conveniently deliverad in
the form of an acrocol cpray from a pump cpray davice not requiring a propellant gas or from a
prescurized  pacls or  a  nebulizer with the wee of a  opitable  propellant, =g,
dichlorodifluoromethane, trichloroflnoromethane, dichloroteteafluorosthane, tetrafluorocthane,
heptafluorapropane, carbon dioxide, or other suitable zas. In any case, the acrosol spray docage
unit may be determined by providing a valve 1o deliver a mictersd amonnt 30 that the resulting
metered dose inhaler (MDI) is wsed (o administer the compouinds of the invention in a
reproducible aid controlled way., Such inhaler, ncbulizer, or atonnzer devices are lnowii in the
prior art, for example, in PCT Intemational Publication Moz, WO 97/12687 (pacticularly Figure
6 thereof, which iz the basis for the comimercial PESPIMAT® nebubzery; WO 94/07607;, WO
07/12683; and WO 97120590, to which reference ic hereby made and cach of which is

incorporated herein by reference in their entirzties.

Pectal adrinictration can be 2ffected wtilizing unit dose suppocitories in which the compound
ic admized with low-mclting water-soluble or insoluble colids such as fats, cocoa butter,
glycerinated gelatin, hydrogenated vegetable oils, mixtures of poljethylens glycols of various
molecular weighte, or fatty acid esters of polyethylene glycole, or the lile. The active
compound ie uzually a minor componeit, often fom abani 0.05 © 10% by weight, with the

remainder being the base component.
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In all of the above pharmaceutical compositions, the compounds of the invention aie
formulated with an acceptable carder or excipient. The camier: or sxcipients naed must, of
course, be acceptable in the cense of being compatible with he other ingredicnts of the
compasition and must not be deleierions (o the patient. The carrier or excipient can be a solid
or a liquid, or bath, and is preferably (orualated wiih ihe compound of ithe invention as & uiit-
doce compaosition, for example, a tablet, which can contain fom 0.05% 0 95% by weight of the
active compound. Such carriers or cxeiptents include inert {illers or diluents, binders,
lubricants, dicintegrating agents, solution retardants, recorption aceelerators, absorption agents,
and coloring agents. Suitable binders include starch, gelatin, natural sugars cuch as glucoce or
P-lactace, corn cweeteners, natoral and cynthetic gume such as acacia, tragacanth or sodium
alginate, carboxzymethyleellulose, polyethylens glycol, wares, and the lile. Lobricants include
codiuim oleate, codinm clearate, magnecium stearaie, codium beazoate, sodium acetate, sodium
chloride, and the lile. Disintegraiors inclnde starch, methyl cellulose, azar, bentonite, xanthan

gum, and the like.

Generally, a therapeutically effective daily dose ic from about 0.001 mg to about 15 mg/l-g of
body weight per day of a compound of the inveition; preferably, from about 0.1 mg o about 10
mg/lg of body weight per day; and moct pieferably, from about 0.1 mg o about 1.5 mgz/l:g of
body weight per day. For example, for administration to a 70 lig perzon, the docage range
would be from about 0.07 mg to about 1050 mg per day of a compound of the invention,
preferably from about 7.0 mg io aboni 700 mg per day, and most preferably from about 7.0 mg
o about 105 mg per day. Some degree of routine dose optimization may be requirsd to

determine an optimal dosing level and pattern.

Pharmacentically acceptable carricre and excipicnts enecmpacs all the foregoing additives and

the like.
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Examples of Pharmacentical Forimulations

A. TABLETS
Component Amount per tablet (ing)

active substance 100
lactose 140
corn starch 240
polyvinylpyrrolidone 15
magnesium stearate 5

TOTAL 500

The {inely ground active substance, lactoce, and some of the corn starch are mixed together.
The mixzture is screened, then moistened with a colution of polyvinylpyriolidone in water,
Imeaded, wet-granulated and dried.  The granules, the remaining corn ctarch and the
magnecivim clearate are coreened and mized together. The mixture ie comprecced o produce

tablets of suitable shape and size.

B. TABLETS
Component Armount per tablet (mg)

active substarnce 80
lactose 35
corn starch 190
polyvinylpyrrolidone 15
magnesinim stearate 2
microcrystalline cellulose 35
sodivm-carboxymethyl starch 23

TOTAL 400

The finely ground active cubstance, some of the com ctacch, lactoce, microcryztalline celluloze,
and polyvinylpyrrolidone are mixed together, the mixture i2 ccreened and worled with the

remaining cori slarch and water (o form a granulate which ic dried and sereened. The sodium-
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carboxymethyl starch and the magnesium stearate are added and iized i and the mizture is

compresced o form tablets of a cuitable size.

C. COATED TABLETS
Componeit Amount per tablet (ing)

active substance 5
lactose 30
corn starch 41.5
polyvinylpyrrolidone 3
imagnesium stearate 0.5

TOTAL 90

The active cubstance, corn clarch, lactose, and polyvinylpyrolidone are thoroughly mixed and
noiciened with water.  The moist mass ic pushed through a screen witha 1 mm mesh
cize, diied ai abont 45°C and the granules are then pasced through the came soreen. After the
magnesinim ctearate hac been mixed in, convex (ablet corze with a diameter of 6 mm are
comprecced in a tablet-maling machine. The tablet cores thus produced are coated in kmown
manner with a covering concicting eccentially of sugar and tale. The finiched coated tablete are

polished with wax.

D. CAPSULES
Component Amount per capsule (img)
active substance 50
corn starch 268.5
magnesium stearats 1.5
TOTAL 320
The oubstance and commn  ctarch  are mixed  and  moistensd  with  water, The

moict mace is ecreaned and dried. The dry granuwles are ccrecincd and mired with magnesivm

stearate. The finiched mixture ic pacled inlo sice 1 hard gelatine capzules.
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E. AMPOULE SOLUTION
Component Arount per ampoule
active substance 50 mg
sodinin cliloride 50 mg
water for inj. 5 mL

The active cubztance iz dissolved in water at itc own pH or optionally at pIl 5.5 1o 6.5 and
codium chlonide 12 added (o male it izotonic. The zolution obtained ic filtered frec from
pyrogens and the filtrate 1o tancferred wnder asepiic conditions inlo ampoulc: which are then

slerilized and cealed by fucion. The ampoules contain 5 mg, 25 mg, and 50 mg of active

substance.
F. SUPPOSITORIES
Component Amouit per suppository (mg)
active substance 50
solid fat 1650
TOTAL 1700

The hard fat is melted.  At40°C, the ground active subctancs iz homogensoucly dispersed

therein. The mixture ic cooled 1o 33°C and poured into clightly chilled cuppository molds.

G. METERING AEROSOL

Component Amount
active substance 0.005
sorbitan trioleate 0.1
monofluorotrichloromethane and to 100
difluorcdichloromethane (2:3)

The cucpencion is transferred into a conventional aerocol container with a metering valve.
Preferably, 50 pLof suspenczion are delivered per zpray. The active subctance may also be

metered in higher doses if desired (2.g., 0.02% by weight).
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H. POWDER FOR INHALATION

Component Amount
active substance 1.0 mg
lactose monohydrate to 25 mg

I. POWDER FOP. INHALATION

Componeit Amount
active substance 2.0 mg
lactose monohydrate to 25 mg

J. POWDER FOR INHALATION

Component Amount
active substance 1.0 mg
lactose monohydrate 1o 5 mg

K. POWDER FOE INHALATION

Componernt Amount
active substance 2.0 mg
lactose monohydrate to 5 mg

In Examples H, 1, J, and I, the powder for inhalation i produced in the ucual way by mixing

the individual ingredients together.
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We Claim:

1. A compound of Forimula (I)
2
v,
H Y
3 , N\ /
1 N
R H

CF
3 ° )

wherein:

R ic an aryl or heteroaiyl group, cach optionally independently substituted with one, two, or thee
eubctitucit groups selected from C)-C5 allzyl, aminocarbonyl, C)-Cs allzylaminocarbonyl, C;-
Cs  diallylaminocarbonyl, amincculfonyl, Ci-Cs  albylaminosulfonyl,  Cy-Cs
diallzylaminoculfonyl, halogen, hydroxyl, cyano, and Cy-Cs allzvlthio wherein the sulfur atom
is optionally axidized to a sulfoxide or sulfone;

R? i5 C)-C; allzylthio wherein the sulfur atom ie optionally oxidized to a sulfoxide or sulfone,
optionally independeintly cubstituted with one, two, or tuee cubstituent group? selected from
halogen, hydroxy, o020, cyano, all:oxyallyl, and aminocarbonyl;

XisCHor N; and

YisCHorN,

wherein X and Y are not both CH,

or a tantomer, optical isomer, prodrug, co-crystal, or calt thereof.

2. The compound of Formula (1) according to claim 1, wherein:
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P! iz an arvl ar heteroaryl aroup, cach optionally independently substituted with one, two, or three
y 3 I y | J
cubstitvent groupe zelected froim C)-Cs allzyl, aminocarbonyl, C,-Cs alliylaminocarbonyl, C-
Cs  diallylaminocarbonyl,  aminosulfonyl,  C;-C;  allylaminoculfonyl,  C;-Cs
diallzylaminosulfonyl, halogen, hydroxyl, cyano, and C;-C; all:ylthio wherein the sulfur atom
is opticnally oxidized {0 a sulfoxide or sulfone;

P2 ic C;-Cs all-ylthic wherein the culfur atom ic optionally oxidized (o a sulforide or eulfone, cach
optionally independently cubstituted with one (o three substituent groups selected from
haloaen, hydroxy, oxo, cyano, alloryallzyl, and anminocarbonyl,

X is CH; and

YisN,

or a tautomer, prodrug, co-crystal, or salt thereof.

y

3. The compound of Formula (I) according to claim 1, wherein:

P! ic an aryl group, optionally subctituted with one, two, or three subctituent groups independently
selected from C), Cy or C5 allyl, aminocarbonyl, halogen, and €, C,, or C; alkylthio
wherein the zulfur aton is optionally oxidized (o a culforide or sulfone;

RZ iz C), Cy, ar C; alkylthio wherein the culfur atom is opiionally oxidized 10 a sulfoxide or sulfone,
each optivnally independenily substituted with oae io thuze subsittozni groups selecied from
halozen, hydroxy, oxo, cyano, alloxyallzyl, and aminocarbonyl,

X is CH; and

Y is N,

or a tautomer, prodrug, co-crysial, or salt thereof.
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4. The compound of Formula () according to claim 1, whereii:

R! iz a phenyl group, opticnally substitnted with one or (wo substituent groupe independently
selected from aminocarbonyl, methyl, fluoro, chlors, bromo, and C) or C, alkylthio whercin
the aulfur atom iz optionally oxidized (o a sulforide or sulfone;

P21z C), Cy, or C; allzylthic wherein the sulfur atom ic optionally oxidized to a sulforide or sulfone;

X is CH, and

Yis N,

or a tautoiner, prodrug, co-crystal, or salt thersof.

5. The compound of Formula (I) according to claim 1, wherein:

R ic a phenyl group, optionally cubctituted with one or (wo cubstituent groups independently
selected from aminocarbonyl, methyl, fluoro, chloro, bromo, and €, or C; alkylthio wherein
the zulfur atom is optionally oxidized to a sulforide or sulfone;

R2ic Cyor C, allzylthio wherein the culfw atom iz optionally oxidized o a sulfozide or zulfone;

X is CH; and

YisN,

or a tautorier, prodiug, co-crystal, or salt thersof.

6. The compound of Formula (I) according io claim 1, selecied fom:

(R)-4-(5-Chloro-2,3-dihydrobenzoiuran-7-yl)-1, 1,1 -iriflucro-2-(5-imethane sulfonyl- 1 H-pyirolo[2,3-

cIpyridin-2-ylmethyl)-4-methylpentan-2-ol;
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®-1,1,1-Trifluoro-4-(2-methanzcul fonylpheinyl)-2-(S-methanesul fonyl- 1 H-pyrrolo[2,3-c]pyridin-2-

ylmethyl)-4-methylpentan-2-ol;

(R)-4-(5-Chlore-2,3-dihydrobenzofuran-7-yl)-2-(5-ethanesulfonyl- 1H-pyrrolo[2,3-c]pyridin-2-
ylmethyD)-1,1,1-trifluoro-4-methylpentan-2-ol; '

(R)-4-(3-Bromophenyl)-1,1, 1-trifluors-2-(5-methanesulfonyl- 1LH-pyrrolo[2,3-c]pyridin-2-ylmethyl)-
4-methylpentan-2-ol;

2-(5-Ethanesulfonyl-1 H-pyirols[2,3-c]pyridin-2-vlinethyl)-1,1,1-wiflusro-4-(2-

riethanesulfonylphenyl)-4-methylpentan-2-ol;

(R)-2-[4,4 4-Trifluoro-3-hydroxy-3-(S-methanesulionyl-1 H-pymolo[2,3-c]pyridin-2-ylmethyl)-1,1-
dimethylbutylJbenzamide;

1,1,1-Trifluoro-4-(3-fluoro-2-methancsulfonylphenyl)-2-(S-methanesulfonyl-1 H-pyrrolo[2,3-

clpyridin-2-ylmethyl)-4-methylpentan-2-ol,

R)-1,1,1-Trifluoro-4-(4-flucro-2-me thanesulfonylphenyl)-2-(5-methanc culfonyl-1 H-pyrrol o 2,3-

clpyridin-2-ylimsthyl)-4-methylpentan-2-ol;

1,1,1-Trifluoro-4-(5-uoro-2-methaneul fonylphenyl)-2-(S-methanesul fonyl- LH-pyrrolof2,3-

¢Ipyridin-2-ylinethyl)-4-methylpentan-2-0l;

4-(5-Chloro-2-methanesulfonylphenyl)-1,1,1-trifluoro-2-(5-methanesul fonyl- 1H-pyrrolo[ 2,3-
clpyridin-2-ylmethyl)-4-methylpentan-2-ol;

(R)-4-(4-Chloro-2-methanesulfonylphenyl)- 1,1, 14rifluoro-2-(5-methane sulfonyl-1 H-pyrrolo[2,3-
clpyridin-2-ylmethyl)-4-methylpentan-2-ol;
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4-2-Bromophenyl)-1,1,1-0iflvore-2-(5-methanesulfonyl- 1 H-pyirolo[2,3-¢ Jpyridin-2- ylme thyl)-4-

methylpentan-2-ol;

4-(4-Chloro-2-methaneculfonylphenyl)-2-(5-cthanesulfonyl-1H-pyrrolof 2,3-¢ Jpyridin-2-ylmethyl)-

1,1,1-triflucoro-4-methylpentan-2-ol;

2-(5-Ethancsulfonyl-1H-pyrrolo[2,3-c]pyridia-2-ylnethyl)-1,1,1-trifluoro-4-(4-fluoro-2-

methancsulfonylphenyl)-4-methylpentai-2-ol;

(R)-2-[3-(5-Ethanesulfonyl-1H-pyrrolo]2,3-c]pyridin-2-ylmethyl)-4 4,4-trifluore-3-hydroxy-1,1-
dimethylbutyljbenzamide; '

1,1,1-Trifluoro-4-(4-fluoro-2-methanesul fouylphenyl)-4-methiyl-2-[5-(propane-2-zulfonyl) - 1 H-
pytrolo[2,3-c]pyridin-2-ylmethyl] pentan-2-ol;

2

4-Benzo[blthiophen-7-y1-1,1,1-trifluoro-2-(S-methanceulfonyl- 1 H-pyreolo[2,3-c Jpyridin-2-
ylmethyl)-4-methylpentan-2-ol;

1,1,1-Trifluoro-4-2-methanesulfonylphienyl)-4-methyl-2-[ S-(propane-2-culfonyl)-1 H-pyrrolo{2,3-
cIpyridin-2-ylmethyl]pentan-2-ol;

1,1,1-Trifluoro-4-(5-fluora-2-methancsulfonylphenyl)-4-mzthyl-2-[S-(propane-2-sul fonyl)- 1 H-

pyirolo[2,3-¢]pyridin-2-ylmethyl Jpentan-2-ol;

1,1,1-Trifluoro-4-(3-fluciro-2-methane sulfonylphenyl)-4-methyl-2-[5-(propane-2-zul fonyl) -1 H-

pyrrolo[2,3-¢pyridin-2-ylmethyl]peatan-2-ol;

2-(5-Ethanezulfonyl-1H-pyrrolo[2,3-c]pyridin-2-ylmethyl)-1,1, 1 -trifluors-4-(3-fluoro-2-

mecthanesulfonylphenyl)-4-methylpentan-2-ol;

2-[4,4,4-Trifluoro-3-hydroxy-3-(5-methanesulfonyt-1H-pyrrolo[2,3-c]pyridin-2-ylmethyl)-1,1-

dimethylbutyl]benzenesulfonamide;
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4-(1,1-Dioxo-1H-125-benza[bthiophzn-7-y1)-1,1, 1-triflucro-2-(5-mathanesul fonyl-1 H-pyrrolo{2,3-
cIpyridin-2-ylmethyl)-4-methylpentan-2-ol;

5-Methyl-2-[4,4,4-tiflucro-3-hydvorxy-3-(5-methanesulfonyl- 1 H-pyrrolo[2,3-c)pyridin-2-ylmethyl)-
1,1-dimethylbutyl Jbenzamide;

2-[3-(5-Ethancsulfonyl-1H-pyrrolol2,3-c]pyridin-2-ylmethyl)-4,4,4-trifluoro-3-hydrox y-1,1-
dimethylbutyl]-5-methylbenzamide;

4-(1,1-Diczo-1H-1 \8-benzo[blthiophen-7- y1)-2-(5-zthancculfonyl-1H-pyreolo[ 2,3-c]pyridin-2-
ylmethyD)-1,1,1-trifluoro-4-methylpentan-2-ol;

5-Fluono-2-[4,4,4-trifluoro-3-hydroxy-3-(S-methanesul fonyl- L H-pyriolo[2,3-c]pyridin-2-ylmeihyl)-
1,1-dimethylbutyl]benzamide;

(R)-2-[3-(5-Ethaneculfonyl-1 H-pyrrolo[2,3-cpyridin-2-ylmethyl)-4,4,4-trifluoro-3-hydroxy-1,1-

dimethylbutyl]-5-fluorobenzamide;

4-(5-Chloro-2-methanesulfonylphenyl)-1,1,1-trifluoro-4-methyl-2-[S-(propane-2-sulfonyl)-1H-

pyrrolo[2,3-¢]pyridin-2-ylmethyl | pentan-2-o0l;

4-Methyl-2-[4,4,4-trifluoro-3-hydrozy-3-(5-cthanzoulfonyl-1 H-pyreolo[2,3-c]pyridin-2-ylme thyl)-
1,1-dimethylbutyl]benzamide;

2-[3-(5-Ethanceulfonyl-1 H-pyrrolo[2,3-c)pyridin-2-ylinethyl)-4,4 4-triflucro-3-hydroxy-1,1-

dimethylbutyl]benzenssulfonamide;

4-Methyl-2-[4,4,4-trifluoro-3-hydroxy-3-(5-methanesullonyl- 1 H-pyrralo[2,3-c]pyridin-2-ylmethyl) -
1,1-dimethylbutyl Jbenzamide;
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5-Methyl-2-{4,4,4-trifluore-3-hydrozy-1,1-dimzthyl-3-[S-(propane-2-eulfonyl)- 1 H-pyrrolo[2,3-
clpyridin-2-ylmethyl fbutyl Ybenzamide;

5-Fluoro-2-{4,4,4-tifluos-3-hydroxy-1,1-dimeihyl-3-[ S-(propane-2-aulfonyl) -1 H-pyreol o[ 2,3-
cpyridin-2-ylmethyl Jbutyl }benzainide;

1,1,1-Triflucre-4-(5-flucra-2-methanceul fonylphenyl)-4-methyl-2-[ 5-(propanc-1-2ulfonyl)-1H-

pyirolol2,3-c]pyridin-2-ylmethyl]pentan-2-ol;

1,1,1-Trifluoro-4-(2-methanesulfonylphenyl)-4-methyl-2-[S-(propane-1-sulfonyl)- 1H-pyoolo[ 2,3-
¢Jpyridin-2-ylmethyl]pentan-2-ol;

1,1,1-Trifluorc-4-(3-fluore-2-methancsul fonyl phenyl)-4-meth yl-2-[5-(propane- 1-sulfonyl)-1H-
pyrrolof[2,3-¢c]pyridin-2-ylmethyl]pentan-2-ol;

4-(5-Chloro-2-methanesulfonylphenyl)-1,1,1-trifluoro-4-methyl-2-[ 5-(propane- 1 -sulfonyl)- 1 H-

pyrrolo[2,3-c]pyridin-2-ylmethylJpentan-2-ol;

] 2

4-Fluoro-2-[4,4,4-triflucro-3-hydroxzy-3-(5-methancculfonyl- 1 H-pyrrolo[2,3-c]pyridin-2-ylmethyl)-
1,1-dimethylbutyl}phenol;

5-Chloro-2-[3-(5-zthanesulfonyl-1-pyrrolo[2,3-c]pyridin-2-ylmethyl)-4,4,4-triflnoio-3-hydroxy-
1,1-dimethylbutyl]benzamide;

5-Chloro-2-[4,4,4-triflucrs-3-hydrox y-3-(5-methane sulfonyl- 1H-pyirolo[2,3-¢]pyridin-2 - ylmethyl)-

1,1-dimethylbutyl]benzamide;

2-[3-(5-Ethanesulfinyl-1 H-pyirolo[2,3-c pyridin-2-ylmethyl)-4,4 4-trifluoro-3-hydroxy-1,1-
dimethylbutylJbenzamide;

_ 4-Bromo-2-[4,4 A-trifluoro-3-hydroxy-3-(S-methaneculfonyl-1H-pyrrolof2,3-c]pyridin-2-ylmethyl)-
1,1-dimethylbutyljphenol;
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4-(2-Bromo-S-flucrophenyl)-1,1,1-triflucro-2-(5-methanesulfonyl-1 H-pyrrolo[2,3-cJpyridin-2-
ylimethyl)-4-methylpentan-2-ol;

5-Fluoro-2-[4,4,4-trifluoro-3-hydroxy-3-(5-methaneculfonyl- 1 H-pyrrolo[3,2-b]pyridin-2-ylmeth yl) -

1,1-dimethylbutyl]benzamide;

(R)-4-(3-Bromophenyl)-1,1,1-wifluore-2-(5-methaneculfonyl- 1 H-pyrrolo[3,2-blpyridin-2-yhmethyl) -
4-methylpentan-2-ol;

4-(5-Chloro-2-methanesulfonylphenyl)-1,1,1-trifluoro-2-(§-raethancsulfonyl-1 H-pyrrolo[3,2-

blpyridin-2-ylmethyl)-4-methylpentan-2-ol,

5-Methyl-2-[4,4,4-trifluoro-3-hydroxy-3-(5-methanesulfonyl-1 H-pyrrolo[3,2-6] pyridin-2-ylmethyl)-
1,1-dimethylbutylJbenzamide;

1,1,1-Trifluoro-4-(3-flucro-2-methanesulfonyl phenyl)-2-(5-me thanesul fonyl- 1 H-pyrrolo[3,2-

blpyridin-2-ylmethyh-4-methylpentan-2-ol;

2-[(R)-4,4,A-Trifluoro-3-hydroxy-3-(S-methanesulfonyl -1 H-pyirolo[3,2-b]pyridin-2-ylmethyl)-1,1-

dimethylbutylbenzamide; and

5-Fluoro-2-[(R)-4,4,4-triflluore-3-hydrozy-3-(2-methainesulfonyl-SH-pyrvolo[3,2-d) pyrimidin-6-
ylmethyl)-1,1-dimethylbutyl[benzamide,

or a tautomer, prodrug, co-crystal, or salt thereof.
7. The compound of Formula (I) accoiding to claim 6, selected from:

R)-4-(5-Chloro-2,3-dihydrobenzofuran-7-y1)-1,1, L-teifluoro-2-(S-methanesul fonyl - 1 -pyirolo[2,3-
Vi 7 v Py

cJpyridin-2-ylinethyl)-d-methylpentain-2-ol;
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(R)-1,1,1-Trifluoro-4-(2-methanesul fonyl phenyl)-2-(5-methanesulfonyl-1H-pyrrolo[2,3-¢ Jpyridin-2-

ylmethyl)-4-imethylpentan-2-ol;

(R)-4-(5-Chloro-2,3-dihydrobenzofuran-7-yl1)-2-(5-ethanesulfonyl-1H-pyrrolo[2,3-¢]pyridin-2-
ylmethyl)-1,1,1-t¢ifluoro-4-methyl pentan-2-ol;

(B)-4-(3-BromophenyD)-1,1,1-trifluors-2-(5-methanesulfonyl- 1H-pyrrolo[2,3-c]pyridin-2-ylmethyl)-
4-methylpentan-2-ol;

2-(5-Ethanesulfonyl-1H-pyrrolo[2,3-c]pyridin-2-ylmethyl)-1,1,1-trifluoro-4-(2-
methanesulfonylphenyl)-4-methylpentan-2-ol;

]

(R)-2-[4,4 4-Trifluoro-3-liydroxy-3-(5-me thanesulfonyl- L H-pyrrolol 2,3-c]pyridin-2-ylimethyl)-1,1-
dimethylbutylJbenzamide;

1,1,1-Trifluoro-4-3-fluore-2-methanceulfonyiphenyl)-2-(S-methaneculfonyl- 1 H-pyrrolo[2,3-

clpyridin-2-ylmethyl)-4-methylpentain-2-ol;

(R)-1,1,1-Trifluoro-4-(4-fluoro-2-methaneculfonylphenyl)-2-(5-methane sulfonyl- 1 H-pyrrolo[2,3-
clpyridin-2-ylmethyl)-4-methylpentan-2-o0l;

1,1,1-Triflucro-4-(5-iluoro-2-methanesulfonylphenyl)-2-(5-methanesulfonyl- 1H-pyrrol o[ 2,3-
clpyridin-2-ylmethyl)-4-methylpentan-2-ol;

4-(5-Chlaro-2-methanesulfonylphenyl)-1,1, L-triflnoro-2-(5-methanssulfonyl- 1H-pyrialo[2,3-

clpyridin-2-ylmethyl)-4-methylpentan-2-ol;

(B)-4-(4-Chloro-2-methanesulfonylphenyl)-1,1, 1 -trifluoio-2-(S-methancsulfonyl-1 H-pyrrolo2,3-

cJpyridin-2-ylmethyl)-4-methylpentan-2-ol;

4-Q2-Bromophenyl)-1,1,1-trifluore-2-(5-methanesulfonyl- 1 H-pyirolo[2,3-cpyridin-2-ylmethyl)-4-
methylpentan-2-ol;
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4-(4-Chloro-2-methanesulfonylphenyl}-2-(5-zthaneculfonyl- 1H-pyrrolo[2,3-c]pyridin-2-ylmethyl) -

1,1,1-rifluoro-4-methylpentan-2-ol,

2-(5-Ethanesullonyl-1 H-pyrrolo[2,3-c]pyridin-2-ylmeihyl)-1,1, 1-tri fluoro-4-(4-fluoro-2-
methanesulfonylphenyl)-4-methylpentan-2-ol;

(R)-2-[3-(5-Ethancsulfonyl-1H-pyrrolo[2,3-c]pyridin-2-ylmethyl)-4,4 4-trifluoro-3-hydroxy-1,1-
dimethylbutyl]benzamide;

1,1,1-Trifluoro-4-(4-uoro-2-methanesul fonylphenyl)-4-methyl-2-[ 5-(propane-2-zulfonyl)-1H-

pyirolo[2,3-c]pyridin-2-ylmethyl]pentan-2-ol;

4-Fenzo[b]thiophen-7-yl-1,1,1-trifluoro-2-(S5-methanesulfonyl- 1LH-pyrrolo[2,3-cIpyridin-2-

ylmethyl)-4-methylpentan-2-ol;

1,1,1-Triflnoro-4-(2-methaneculfonylphenyl)-4-methyl-2-[5-(propane-2-sulfonyl)- 1 H-pyrrolo[2,3-
cIpyridin-2-ylmethyl]pentan-2-ol;

1,1,1-Trifluoro-4-(5-fluoro-2-methane sulfonylpheiyl)-4-methyl-2-[ S-(propane-2-eulfonyl)- 1H-
pyrrolo[2,3-c]pyridin-2-ylmethyl]pentan-2-ol;

1,1,1-Triflucro-4-(3-fluore-2-methancsulfonylphenyl)-4-methyl-2-[ S-(propane-2-sulfonyl)-1 H-
pyrrolof2,3-¢c]pyridin-2-ylmethyl Jpentan-2-ol;

2-(5-Ethanesolfonyl-1H-pyrrolo[2,3-cJpyridin-2-yvlinethyl)-1,1, 1-trifluoro-4-(3-fluoro-2 -

nmiethanesulfonylphenyl)-4-methylpentan-2-ol;

2-[4,4,4-Trifluoro-3-hydroxy-3-(5-methanesulfonyl-1H-pyrrolo[2,3-c]pyridin-2-ylmethyl)-1,1 -

dimethylbutyl]benzenesulfonanmde;
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4-(1,1-Diozs-1H-12%-benzo[blthiophen-7-y1)-1,1, 1-triflucrs-2-(5-methanesul fonyl- 1 H-pyrrolo[ 2,3-
cIpyridin-2-ylmethyl)-4-methylpentan-2-ol;

§-Methyl-2-[4,4,4-triluoro-3-hydioxy-3-(5-methanecul fonyl-1 H-pyrrola{2,3-clpyndin-2-yhinzthyl)-
1,1-dimethylbutylbenzamide;

2-[3-(5-Ethanczullonyl-1H-pyrrolo[2,3-clpyridia-2-yliethyl)-4,4,4-irifllucro-3-hydroxy-1,1-

dimethylbutyl]-5-methylbenzamide;

4-(1,1-Diczo-1H-12%-benzo(F]thiophen-7-y1)-2-(5-cthanesulfonyl- 1 H-pyrrolo[2,3-¢pyridin-2-
ylmethyl)-1,1,1-trifluoro-4-methylpentan-2-ol;

S5-Fluoro-2-[4,4,4-trifluoro-3-hydroxy-3-(5-methaneculfonyl- LH-pyriolo[2,3-c] pyridin-2-ylmethyl)-
1,1-dimethylbutyl|benzamide;

(R)-2-[3-(5-Ethancoulfonyl-1H-pyirolo[2,3-c]pyridin-2-ylmethyl)-4,4,4-tifluoro-3-hydrozy-1,1-

dimethylbutyl]-5-fluorobenzaimide;

4-(5-Chloro-2-methaneculfonylphenyl)-1,1,1-trifluoro-4-methyl-2-[S-(propanc-2-culfonyl)-14-

pyirolof2,3-¢c]pyridin-2-ylmethylpentan-2-ol;

4-Methyl-2-[4,4,4-trifluoro-3-hydroxy-3-(5-ethanesulfonyl- 1 H-pyrrolof2,3-c]pyridin-2-ylinethyl)-
1,1-dimethylbntyllbenzamide;

2-[3-(5-Ethancoulfonyl-1H-pyrrolo2,3-c]pyridin-2-yhne thiyl)-4,4,4-trifluoro-3-hydroxy-1,1-

dimethylbutyl]benzenesulfonamide;

4-Methyl-2-[4,4,4-trifluoro-3-hydroxy-3-(5-mathancculfonyl-1H-pyrrolo[2,3-c]pyridin-2-ylmethyl)-
1,1-dimethylbutylJbenzamide;

5-Methyl-2-{4,4,4-trifluoro-3-hydroxy-1,1-dimethyl-3-[5-(propane-2-sulfonyl)-1 H-pyrrolo[2,3-
clpyridin-2-ylmethylJbutyl Jbenzamide;
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5-Fluoiro-2-(4,4,4-trifluoro-3-hydroxy-1,1-dimethyl-3-[ 5-(propanz-2--ulfonyl)-1 H-pyrrolo[2,3-

clpyridin-2-ylmethylJbutyl }benzamide,;

1,1,1-Trifluoro-4-(5-fuoro-2-meihancculfonylphenyl)-4-meihyi-2-[ 5-(propane- 1-culfonyl)- 1H-
pytrolo[2,3-c]pyridin-2-ylinethyl ] pentan-2-ol;

1,1,1-Trifluoro-4-(2-methanesnlfonylphenyl)-4-methyl-2-[S-(propane-1-culfonyl)- 1 H-pyrrols[2,3-
clpyridin-2-ylmethyl]pentan-2-ol;

1,1,1-Triflucro-4-(3-flusra-2-methanesulfonylphainyl)-4-methyl-2-[S-(propane-1-culfonyl)- 1 H-

pyirolof2,3-c]pyridin-2-ylmethyl]pentai-2-ol;

4-(5-Chloro-2-imethaneculfonylphenyl)-1,1,1-trifluoro-4-methyl-2-[5-(propane-1-sul fonyl)- 1 H-

pyirolo[2,3-c]pyridin-2-ylmethyl]pentan-2-ol,

4-Flucro-2-[4,4,4-triflnoro-3-hydroxy-3-(5-methancoulfonyl-1 H-pyrrolo[2,3-¢]pyridin-2-ylmethyl)-
1,1-dimethylbutyl]phenol;

5-Chloro-2-[3-(S-cthancsulfonyl-1H-pyrrolo[2,3-c]pyridin-2-yhnethyl)-4,4 4-riflucro-3-hydrazy-
1,1-diimethylbutyllbenzamide;

5-Chiloro-2-[4,4,4-trifluoro-3-hydrox y-3-(5-methanesulfonyl- 1 H-pyrrolo[2,3-¢pyridin-2-ylmethyl)-
1,1-dimethylbutyl]benzamide;

2-[3-(5-Ethanesulfinyl-1H-pyrrolo[2,3-clpyridin-2-ylmethyl)-4,4,4-triflnoro-3-hydroxzy-1,1-
dimethylbutylJbenzamide;

4-Eromo-2-[4,4,4-riflucio-3-hydroxy-3-(5-methaneculfonyl- 1 H-pyrrolo[2,3-c Jpyridia-2-ylmethiyl)-

1,1-dimethylbutyl]phenol; and
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4-2-Bromo-5-flucrophenyl)-1,1,1-tifluoro-2-(S-methainesulfonyl-1 H-pyrralo[2,3-c]pyridin-2-
ylmethyl)-4-imethylpentain-2-ol,

or a tautomer, prodiug, co-crystal, or salt thersof.
8. The compound of Formula (I) according to claim 7, selected from:

(®-1,1,1-Trifluoro-4-2-methancsulfonylphenyl)-2-(5-methaneculfonyl-1H-pyrrala[2,3-c]pyridin-2-
ylmethyl)-4-methylpentan-2-ol;

2-(5-Ethanesulionyl-1H-pyrrols[2,3-c]pyridin-2-ylmethyl)-1,1,1-irifluoro-4-(2-

methanesnlfonylphenyl)-4-imethylpentan-2-ol;

(I%)-2-[4,4,4-Trifluoro-3-hydroxy-3-(5-methanesulfonyl- 1 H-pyrrolo[2,3-c]pyridin-2-ylmethyl)-1,1-
dimethylbutylJbenzamide;

1,1,1-Trifluoro-4-(3-fluoro-2-methanesul fonylphenyl)-2-(S-methanesulfonyl- 1 H-pyrrols[2,3-
cIpyridin-2-ylimethyl)-4-methylpentan-2-ol;

(R)-1,1,1-Trifluoro-4-(4-fluore-2-methanzsulfonylphen y1)-2-(5-methane sulfonyl-1 H-pyrrol o[ 2,3-

cIpyridin-2-ylmethyl)-4-methylpentan-2-ol;

1,1,1-Trifluoro-4-(5-fluoro-2-methanesul fonylphienyl)-2-(5-methanes ulfonyl- 1H-pyrrolo[2,3-

cJpyridin-2-ylmethyl)-4-methylpentan-2-ol;

4-(5-Chloro-2-methaneculfonylphenyl)-1,1,1-trifluore-2-(5-methancenlfonyl-1 H-pyrrolo[2,3-

cIpyridin-2-ylmethyl)-4-methylpentain-2-ol;

©)-4-(4-Chlors-2-methanesulionylphenyl)-1,1, L-tniflwore-2-(5-methaneculfonyl-1 H-pyrrola] 2, 3-
(K)-4-(4-Chl 2 | lfonylphenyl)-1,1,1-trifl 2-(5 I lfonyl-1H-pyrrola]2,3

c]pyridin-2-ylmethyl)-4-methylpentan-2-ol;

143



\ET)

WO 2009/149139 PCT/US2009/046058

273

4-(4-Chloro-2-methancsulfonylphenyl)-2-(S-cthaincculfonyl-1 H-pyrrolof2,3-c]pyridin-2-ylmcthyl)-
1,1,1-trifluoro-4-methylpentan-2-ol;

2-(5-Ethanesulfoayl-1 H-pyirolof2,3-c]pyridin-2-yhaethyl)-1,1,1-ixi luoro-4-(4-flusro-2-

methancsulfonylphenyl)-4-methylpentati-2-ol;

(R)-2-[3-(5-Ethanesulfonyl- 1 H-pyrrols[2,3-c]pyridin-2-vlimethyl)-4,4,4-wiflnoro-3-hydrozy-1,1-
dimethylbutylJbenzamide;

2-(5-Ethancsuifonyl-1H-pyrrolo[2,3-c]pyridin-2-ylmethyl)-1,1,1-trifluore-4-(3-fluoro-2-
imethanzsulfonylphenyl)-4-methylpentan-2-ol;

2-[4,4,4-Trifluoro-3-hydrozy-3-(S-methanesulfonyl- 1 H-pyrrolo[2,3-c]pyridin-2-ylmathyl)-1,1-

dimethylbutyl]benzenesulfonamide;

5-Methyl-2-[4,4,4-trifluoro-3-hydroxy-3-(5-methaneculfonyl- 1 H-pyirolo[2,5-cJpyridin-2-ylmethyl)-

1,1-dimethylbutylJbenzamide;

2-[3-(5-Ethancsulfonyl-1H-pyrrolof2,3-c]pyridin-2-ylmethyl)-4,4,4-trifluore-3-hydioxy-1,1-
dimethylbutyl]-5-methylbenzamide;

5-Fluoro-2-[4,4,4-wrifluoro-3-hydioxy-3-(5-methanzoul fonyl- 1 H-pyirolo[2,3-c]pyiidin-2-ylmeth yl)-

1,1-dimethylbutyl Jbenzamide;

(R)-2-[3-(5-Ethaneculfonyl-1H-pyreolo[2,3-c Jpyridin-2-ylmethyl)-4,4,4-trifluore-3-hydroxy-1,1-

dimethyltmtyl]-5-fluorobenzamide;

4-Methyl-2-[4,4,4-triflnoro-3-hydroxy-3-(5-ethaneculfonyl- 1 H-pyrrolof2,3-c Ipyridin-2-ylmethyl)-
1,1-dimethylbutylJbenzaimde;

2-[3-(5-Ethanzaulfonyl-1H-pyirolol2,53-c]pyridin-2-ylmethyl)-4,4,4-trifluoro-3-hydroxy-1,1-

dimethylbutyljbenzenesulfonamide;
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4-Methyl-2-[4,4,4-triflnoro-3-hydroxy-3-(5-methanesulfonyl-1 H-pyrrolo[2,3-c]pyridin-2-ylimethyl)-

1,1-dimethylbutylJbenzamide;

5-Chloro-2-[3-(5-cihanzsulfonyl-1H-pyrrolo[2,3-clpyridin-2-ylinethyl)-4,4,4-irifluoro-3-hydioxy-
1,1-dimethylbutyl|benzamide; and

5-Chloro-2-[4,4,4-triflucro-3-hydrox y-3-(5-methanesulfonyl-1 H-pyrrolo[2,3-¢ lpyridin-2-ylmethyl)-

1,1-dimethylbutylbenzamide,

ar a tautomer, prodiug, co-crystal, or salt thereof.

9. The compound of Formula (I) aceording 1o claim 8, selected from:

(B)-2-[3-(5-Ethanesulfonyl-1H-pyrrolo[2,3-c]pyridin-2-ylmethyl)-4,4,4-triflnore-3-hydroxzy-1,1-

dimethylbutyl]-5-fluorobenzamide;

(B)-2-[3-(5-Ethancsulfonyl-1 H-pyrrclo|2,3-¢]pyridin-2-ylmethyl)-4,4 4-wifluoro-3-hydroxy-1,1-

dimethylbutyl]benzamide;

5-Fluore-2-[(R)-4,4 4-trifluoro-3-hydroxy-3-(5-methanesulfonyl- 1 H-pyrrolo[2,3-c)pyridin-2-

ylmethyl)-1,1-dimethylbutyl Jbenzamide; and

B)-2-[4,4,4-Trifluoio-3-hydroxy-3-(S-methanesulfonyl-1 H-pyitolo[2,3-c)pyridin-2-ylinethyl)-1,1-
dimethylbutyl benzamide.

10. The compound of Formula (I) according to claim 8, selected from:

(R)-2-[3-(5-Ethanesulfonyl-1 H-pyiralo[2,3-c]pyridin-2-ylmethyl)-4,4,4-triflluore-3-hydrox y-1,1-

dimezthylbutyl}-5-fluorobenzamide phosphoric acid co-crystal,
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(R)-2-[3-(5-Ethanzaulfonyl-1H-pymrolo[2,3-c]pyridin-2-ylmethyl)-4,4,4-triflnora-3-hydrory-1,1-

dimethylbutyl]benzamide phosphoric acid co-crystal;

(R)-2-[3-(5-Ethanceulfonyl-1 H-pyrrolo[2,3-c]pyridin-2-ylmethyl)-4,4,4-trifluoro-3-hydroxy-1,1-

dimethylbuiyl]benzamide isonicotinamide co-crystal;

5-Flusro-2-[(R)-4,4,4-trifluoro-3-hydroxy-3-(S-methaneculfonyl-1H-pyrrolo[2,3-¢c]pyridin-2-

ylmethyl)-1,1-dimethylbutylJhenzamide phosphoric acid co-crystal; and

5-Thuoro-2-[(R)-4,4,4-trifluoro-3-hydrozy-3-(S-me thanesulfonyl-1H-pyrrolo[2,3-c])pyridin-2-

ylmethyl)-1,1-dimethylbutylbenzamide acetic acid co-crystal.

11. A product resulting from the reaction of a compound of Formula (T)

o =
JLn
RN N
, CH, CF; i

2

@

wherein:

R ic an aryl or heteroaryl group, each optionally independently cubstituted with one, tweo, or three
cubstituent groupe szlected from C,-Cs allzyl, aminocarbonyl, C;-Cs allzylaminocarbonyl, C;-
C; diallzylaminocarbonyl, aminosulfonyl, C-Cs allylaminosulfonyl, Ci-Cs
diallzylaminozulionyl, halogen, hydraxyl, cyano, and C,-Cs alkylithio wherein the sulfur atom

is optionally oxidized o a sulfoxide or sulfone;
P? iz C-Cs allzylthic wherein the culfur atom i optionally oxidized o a sulfoxide or culfone,
optionally independently cubstituted with ane, two, or three cubstituent group: selected from

halogen, hydroxy, oxo, cyano, alloxyallzyl, and aminocarbonyl;

X is CH or N; and
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YisCHorN,
wherein X and Y are not both CH,
or a tautomer or optical isomer thereof, with a suitable acid.

12.  The compound according to claim 11, wherein the swvitable acid is hydrochloric acid,
hydrobromic acid, hydroiodic acid, sulfuric acid, sulfamic acid, nitric acid, phosphoric acid, and the
like, and organic acids such as acetic acid, trichloroacetic acid, trifluorecacztic acid, adipic acid,
alginic acid, ascorbic acid, aspartic acid, benzenesulfonic acid, benzoic acid, 2-acetoxybenzoic acid,
butyric acid, camphoric acid, camphorsulfonic acid, cinmaraic acid, citvic acid, digluconic acid,
ethanesulfonic acid, glutamic acid, glycolic acid, glycerophazphoric acid, hemisulfic acid, heptanaic
acid, hexanoiz acid, formic acid, fumaric acid, 2-hydroxyethanssulfonic acid (isethionic acid), lactic
acid, maleic acid, hydroxymaleic acid, malic acid, malonic acid, mandelic acid, mesitylenesulfonic
acid, methanesulfonic acid, naphthalenesulfonic acid, nicotinic acid, 2-naphthalenesulfonic acid,
gralic acid, pamaic acid, pectinic acid, phenylacetic acid, 3-phenylpropionic acid, picric acid, pivalic
acid, propionic acid, pyravic acid, pyruvic acid, calicylic acid, stearic acid, succinic acid, sulfanilic
acid, tartaric acid, p-tolmenesulfonic acid, or undecanoic acid.

13. A pharimacentical composition comprizing an ¢ffective amount of a compound according to one
of claime 1 t0 12, or a (automer, prodrug, co-crystal, or sali thereof, and a pharmaceutically

acceptable excipient or carrier.

14. Uce of a compound according to onz of claims 1 to 12, or a tautomer, prodiug, co-crystal, or salt
thereof for the preparation of a pharmacentical composition modulating the glacocorticoid receptor
function in a patient.

15. Uce of a compound according to one of claim? 1 to 12, or a tamtomer, prodiug, co-crystal, or salt
thereof for ihe preparaiion of a pharmaceutical composition o (reat a diseazz-state or condition

mediated by the glucocorticoid receptor function in a patient in need of such treatment.
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16. Use of a compomid according (o one of claime 1 16 12, or a tautomner, prodrug, co-crystal, or calt
thersof for the preparation of a pharmaceuiical composifion (o real a disease-staiz or condition
celected from: type TT diabetee, obeoity, cardiovascular diseases, hyperiencion, arteriosclerosis,
neurological diceaces, adrenal and pitwitary tumors, and glavcoma, in a patient in need of such

.
treatiment.

17. Uee of a compound according to one of claime 1 to 12, ar a tautomer, prodrug, co-crystal, or calt
thereof for the preparation of a pharmaceutical composition to teeat a disease characterized by

inflammatory, allergic, or proliferative processes, in a patient in need of such treatment.

18. The wee according to claim 17, wherein the disease i selected from: (1) lung diceaces; (ii)
rheumatic discasec/antoimmune diceacesfjoint diceasec; (iii) allergic diceases; (iv) vasculitie diseases;
(v) dermatological diseaser; (vi) renal diseasec; (vil) hepatic diseazes; (viil) gactrointeztinal diseazes;
(%) proctalogical diseaces; (o) eye diseases; (1) diseacer of (he ear, nose, and throat (EMT) area;
(i) neurclogical diceaser; (ziii) blood diceacec; (xiv) tumor diceacar; (=v) endocrine diszaces; (xvi)
organ and tiscue transplantations and graft-versus-host dizeaces; (xvii) cevere etates of choels; (viii)

snbstitution therapy; and (i) pain of inflainmatory geiesis.

19. Uce of a componnd according to one of claime 1 to 12, or a tantomer, pradrug, co-cryctal, or salt
thereof and a pharmaceutically acceptable glucocorticoid for the preparation of a pharmaceutical
comporition (o treat a diceage-ctate or condition mediatzd by the glucocorticoid recepior function in a

patient in need of such treatiment.

20. A method of making (6-cthancsulionyl-4-iodopyridin-3-yDcarbamic acid teri-butyl cster, the
method comprising:
(a) reacting S-nitro-2-chloropyridine with codinm ethanethiolate 1o obtain 2-ethyleulfanyl-5S-
nitropyridine;
(b) hydrogenating  the 2-ethylsulfanyl-5-nitropyridine 0 oblain  6-ethylsulfanylpyridin-3-
ylamine;
(c) reacting the 6-ethylsulfanylpyridin-3-ylamine with di-ier/-butyl dicarbonate (o obtain (6-

ethylsulfanylpyridin-3-ylcarbaimic acid igii-butyl esier;
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(d) adding n-butyllithinm dropwize to a solution of the (6-cthylsulfanylpyridin-3-yl)carbamic
acid feri-butyl ecier and N,N,N° N -tetvamethyleiliylenediamine in a cuitable solvent;

(2) adding iodine in a enitable zolvent diopwize (o the 2olution of step (1) followed by worlmp to
obtain (6-ethylenlfanyl-4-iodopyridin-3-yl)carbarnic acid reri-buiyl ester; and

() combining ihe (6-ethyloullfanyl-4-iodopyridin-3-yDcarbamic acid /2r-buiyl ecter, Mal0,, and
rutheninim () chloride in a cuitable colvent, followed by cticring and worlup io obtain (6-

ethanesulfonyl-4-iodopyridin-3-yDcarbamic acid /eri-butyl ester.
21. (6-Ethylenlfanylpyridin-3-yl)carbarnic acid reri-butyl ester.
22, (6-Ethyleulfanyl-4-iodopyridin-3-yl)carbainic acid tr-butyl xter.

23. A method of maling (6-methanesulionyl-4-iodopyridin-3-ylearbaimic acid c2ri-butyl ecier, (he
method comprising:
(a) reacting S-nitro-2-chloropyridine with sodivm msthancthiolate to obtain 2-methylsulfanyl-5-
nitropyridine;
(b) hydrogenating the 2-methyleullanyl-5-nitropyridineg o obtain  6-methylsulfanylpyridin-3-
ylamine;
(0) reacting the 6-methylsulfanylpyridin-3-ylamine with di-ieri-butyl dicarbonate o obtain (6-
methylaulfanylpyridin-3-yl)carbaimic acid ieri-butyl ester;
(1) adding r-butyllithium dropwics (o a solution of the (6-methyloulfanylpyridin-3-y1)carbamic
acid fert-buatyl ecter and N,N,N' N -t ramethylzthylenediamine in a suitable solvent;
(») adding iodine in a suitable solvant dropwize (o the colution of step (1) followed by worlap to
obiain (6-methylaulfanyl-4-icdopyridin-3-yDcarbamic acid icr-buiyl ester; and
(D combining the (G-methyloulfanyl-4-iodopyridin-3-yl)carbamic acid reri-butyl zster, WalQ,,
ard mthemurm (1) chloride i a cuitable colvent, followed by cturing and worlap o oblain

(6-methaneenlfonyl-4-iodopyridin-3-yDcarbaimic acid ferf-buiyl e2ter.
24. (6-Methylzulfanylpyridin-3-yhcarbamic acid feri-butyl ecter.

25. (6-Meathylaulfanyl-4-iodopyridin-3-yDcarbamic acid izri-butyl ecter.
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MIMETICOS DE GLUCOCORTICOIDES, METODOS PARA 8U

FABRICACION, COMPOSICIONES FARMACEUTICAS Y USOS DE LOS

MISMOS

Campo de la invencidn

La pressnte invencidén se  refiere a  ligandos vy
mim&ticos de glucocorticoides, a mEtodos para la
fabricacidén de estos compuestos, a 81 W80 en composiciones

farmac&uticas y a su uso en la wodulacién de la funcidn de
receptores  de  glucocorticoides, en el traktamiento de
estados de enfermedad o afecciones mediadas por la funcidn
de los receptores de glucoocorticoides en un pacisnte an

necesidad de dicho tratamiento, v a otbtros usos.

Antecedentes de la invencién

Los glucocorticoides, una <lase de ocorticosteroides,
son hormonas  enddgenas con  profundos efectos =zobre el
sigtema inmine y miltiples sistemas de Srgancs. Reprimen
una  diversidad de funciones inmunes e inflamatorias por
medio de la inhibicién de citoquinaz inflawmatorias talea

como IL-1, IL-2, IL-6 v TNF, la inhibicién de metabolitos
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prostaglandinas y

levzotriencos, la reduccidn de linfocitos T, vy la reduccidn

5
£72; P.J. Barnes et al., Trends Pharmacol. Sci., 1992, 14
1 7 1 I !

pags. 426-441) . Ademas de zatos zfectos, los

n
M
[}

glucocorticoides estinulan la produccidn de glucos
higado y el cataboliswme de proteinas, participan en el
equilibric de los electrolitos y el agua, reducen la
absorciin  de <calcico & inhiben la funciin  de los

ngteohlagstogs.



10

20

a cLil PURLIR Koy i < - s | [["(1 Ol ] (= 1 1T Y o T =S =
| V1 = _ CLUNL Laud = 11 LU o l___.l_.__\.
g8 ] (l {0 din =Y ' 1 1 Ti - L 1 (1] Lizmsb o
T -~ l .FI - -

m

de los glucoco i ]
» -_-1- ~ - o~ e - <
: glucocorticoides enddgenos han  estimulad ]
a1l =i mlads =

Adegai »,-II-. -!- R L = R -] - -l -y e ~ -~ -]--. =7 t-t e Pl
I . - = :

LT Al Ll - L-l.-_lv LiULND .‘l.a -1--]._.4‘. - ...._..Ll D15 S1n = (IR
—=>c L] o) ol = [all L=l Ry L 1¢ Mot DL IR RN L 1 (=)

!_J -
1
Cr
!_l -
t:_b
Ut
=
]
]
[}
=
l.—l
(o
l_l -
5
(U]

crmsdaddess LI Ll 1 a Al ! at D JLEG ¢ MMatoldsa
“ll.A 4 o 1 L-___..S _ e el L LlD reulr t
- L

L Lo L P o oLl b e llliD prl W Lo X
[ t [ L1V / ookl .1._ 11 t L2 Xl Ll.... _‘-'LD(.'_]._ . 1 T LTI ’\‘1 =)
L=

alérgicos incluyends rinitis alfrgica, dsrmatit] tap
e iia L 1, dermatitis atdpica y
dermatitis de contacto, afecciones pulmonares iLFWUYEHii
asma y enfermedad pulmonar obstructiva créni (;gDD;U&L

e - it - nica “OF
otras enfermedades inflamatorias e inmunss incluyer 1Y
T S .l h el el La
ermadad de  Crohn, colitis ulcerosa, lupus sistémico
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tis activa crénica autolinmine,
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mantenga al Mismno Eienpo los potentes efectos
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Los efectoz de los glucocorticoides estin wmediados a
nivel celular por 21 receptor de glucocorticoidss (RUVH.

Oakley vy J. Cidlowski, Glucocorticoids, N.J. Goulding vy

R.J. Plowers (eds.)[ Boaton: PRirkhaussr 2001; nAgs. 55-
gn). El receptor de glucocorticoides ez un miembro de una
clase dz receptores intracelulares relaciconados
estructuralmente QUe cuando se  acoplan con un ligando

fa

puieden funcionar como un factor de transcripoidn que afecta

a la expresién génica (R.M. Evans, Science, 1928, 240,

pédgs. 889-239%5) . Otros wienmbros de la familia de receptores
e zateroidss incluyen los receptores des
minervalocorticoides, progsesterona, sstrigenos y andrédgencs.

Ademéa de loz zfectos mencionados anteriormente parva los

-

glucocorticoidsas, las hormonas gques  actidan  sobre  esta

luencia sobre

les,

ienen una profunda in

£
la hmmcm tasie corporal, =21 metaboliswme de los miners

rT D
u
,J‘
th

la regpuesta de estrés v el dezarrollo ds cavacteris

sexuales. Glucocorticoids, N.J. Goulding y R.J. Flowers

(eds.), Boston: Birkhauser, 2001, s& incorpora en este

docunento como ref.

w

rencia =n su totalidad para describir

mejor el estado de la téconica.

u]
=
1
m

Se ha propussto un mecanismo molscular que explic

{

i=h
(U
]
or
)
)]

[

efectos anti-inflamatorios beneficicoz y 1o

93]
0]

gecundarios no dessados (p. <j., 8. Heck et al., EMBO J,

s . 4087-4095; H.M. Reichavrdt =t al., Cell,
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uchos de los efzatos secundarios metabdlicos vy

cardiovasculares son el vesultado de un proceso dencminado

del receptor de glucocorticoides unido al ligando al nGcleo
1 a  elementos de  respueata  de
glucocorticoides (GRE) en la regidn promotora de genes
asociados a cefectos szcundaricos, por ejemplo, del gen de la
fosfoenolpiruvato carboxi quinasa (PEPCI), an =1 cazo del

anmento ds la produ"cién lucosa. El resultado =5 un

,__J
W

aunento de la transcor

|_l -
D
1
-
N
o]
L
1
[
[¥)]
par
(]
73}
W
]
3
n
7y
s}
=
i1
11y
i
]
|_I
(L
1}
)
o
(1

process denominado transveprezidn. En gensral, 1la

transrepresidin ez un proczso indspendients de la unidn al

a la reactividad cruzada  de los glucocorticoides
disponibles actualments con otros recepbtores ds esteroidss,
particularmente los receptores de minervalocorticoides vy

progesterona.
De esta mansva, =3 posible descubrir ligandos para el

receptor de glucocorticoides que scan wuy sselsctivos vy,

t n vy la transvepresidin  (por ejewplo,  CUM.
Banbergsr y H.M. Schulte, Bur. J. Clin. Invest., 2000, 30

(suppl. 2), pé&gs. 6-9). La zselactividad para &l receptor
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de glucocorticoides puede determinarse couparandc la
afinidad de unidén por sste receptor con la de otros

receptores de la familia de estercides incluyends los

Los glucocorticoides también estimulan la produccidn
de glucosa en el higado por un  proceso denominado
gluconeogénzsis y se cree que este proceso estéd nediado por
sucezos de transactivacidn. Un aumento dz la producaidin de
glucosa pueds cxwacerbar la diakstes ds tipo II, por 1o
tanto, un  compuesto  que  inhika de wanera selectiva la

produccién de glucosa mediada por glucocorticoides pueds

descrito nuevos ligandos para el receptor de

glucocorticoides.

o
()
=
Wt
!
M

mplo, la publicacisn
internacional PCT N° WO 925/23726 deacribe compusstos de
trifaenilpropanamida que pusdsn usarse en <l tratamdento de
cenfermedadess inflamatorias. La publicacidén intermacional
PCT N° WO 00/66522 describe compuestos no esteroidens como
moduladores  selsctivos del  receptor de glucocorticoides
potencialmentce QOtiles en el tratamiento de enferuedades
metalkdlicas ¢ inflamatorias. La publicacién internacional
BCT N° WO 99/41256 dezscribe moduladores tetraciclicos del
receptor de glucocorticoides potencialmente Gtiles en el
inflamatorias. La patente de Eztados Unidos N° 5.638.8210
dezcribe diveraos compuestos 10 esteroidens OO

moduladores  del  rveceptor de glucocorticoidess y  otros

receptores de esteroides. La publicacién internacicnal PCT
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onista de glucocorticoidas
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v con selectividad en higado potencialments
atil en <l tratamiento de la diaketes. La publicacién
internacional PCT N° WO 00/22584 descoribe compusstos no
estercidens que  tienen actividad anti-inflamatoria  con

metabhé&dlicos.
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La publicacidén internacicnal PCT N° WO 98/54159 dzacoribe

<

actividad mixta de gestigenos y andrdgenos. La patente de
Estados Unidos N° 4.830.8329 describe acilanilidas qus

nen actividad progestacional vy el documento EP 253503

amidas  qus= gon inhikbidores de la

Un compusato que 3¢ considera que interacciona con el

receptor de glucocorticoides en un ensays de unidn podria

ser un  agonista o 2 un  antagonista. Las propiedades

agonistas del compuesto podrian svaluarae en los ensayos de

glucocorticoides con selectividad sokbre otros miembros de
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alternativa, pueds descubrirse que &l  compussto  tiene

ividad antagonista. Cor se ha menacionado
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a produccidn

& glucosa en el higado. El aumento de la producciin ds
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glucosa inducido por un exceso de Jglucocorticoidss pusde

exacerhar wuna diabetes cxistents o activar una Jdiabetes

(€8]
l_.l
o
_1
&
[
l_.l
s
_l
;_
(o
{r
[y

que se considera un antagonista pusds ser

La patente estadounidense No. 6.902.215 y la

‘1!
=
=
=
I_l
2
l 1
=
7
U
=
)

m de la solicitud de patente =3t

76706 se incorporan cada una por referencia en su

la publicacidén de la aclicitud de patents estadounidense

No. 2005/0176706 han descrito mimdiicos de glucocoriicoides
que  exhiben selectividad y potencia glucocorticoide. No
obatants, como pusde apreciar <1 experto en la teonica,
para que un compussto pueda trans
dzbe wantener lag  propiedadss  bioldgicas favorables
anteriormente mencionadas y tener mejoras propicedades de
tipo férmaco que los mingticos de glucocorticoides ya
descritos, incluyends una menor inhibicidn del citocromo

raccidn de un farmaco

1

=

P450 (indicativa dzl pobencial d= int
con otro); menor inhibicidn de hERG  (indicativa de la

srolongacidn QT del covazén); y/o mejores propisdadss ds

h
b))
i~
=
=
A:‘l)
P}
[}
(W]
|_| -
st
o)
(In
ot
|_|
2
W
L/
a3
=
[}
=
H
D
[
)
oy
10
2
=h
-
\

sico-quinicas.

problema, manteniendo su perfil bioclégico faveorable vy

demostrando  as
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farmaco

Sumario de la invencidn

=
oy
]
a
0
3
=
-
il
l_l -
=
<
m
bid
1
|J
B!
1}
i
5
m
i=h
I:l -
m
x
i
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en la que:

1

R! 22 un grupo ariloe o hetercarilo, cada uno opcional e

independientemence sustituido con wno, doz o tres grupos
sustituyentes geleccionados entre alquilao C1-Csg,
aminocarhonila, alouilaninocarbonilo C1-Cs,
dialquilaminocarbonilo C1-Cs, aminosulfonilo,
alquilaminosulfonilo  €-Cs, dialquilaminosulfonilo C;-Cs,
ralogquiltio C1-Cc donde =1 Abono
dz azufre sstd opcicmalmante oxidado a un sulfdxids, o una

sulfona;

cpcionalmente  oxidade a wun sulfd=ido o una sulfona,
1 e independientemente sustituido oon une, dos o

tres grupog sustituyentes scleccicnados  entre haldgeno,

hidroxi, oxo, ciano, alcoxialquilo v aminocarkhonilo;

es CH o N; vy

Y es CH o N,

donde X y ¥ no son anbos CH,

rmaco, co-aoristal o

an

o un tautdmsro, isdmero Sptico, prof

o incluye compuestos de

R' &5 un grupo arilo o het

\n
=
_t
Q)
H
H -
I_J
]
1
D)
1y
0
=
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]
(w]
gl
02
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]
o]
0
l_l
v

independientemence sustituido con uao, dos o trea grupos
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aminocarhonilo, algquilaninocarbonilo C,1-Cs,

dialquilaminocarbonilo C,1-Cs, aminosulfonile

haldgeno, hidroxilo, ciano y alquiltio C;-Cg, donde =1 Atomo
de azufre =stid opcionalmente oxidado a un sulfézido o una

sulfona;

R? ez algquiltic C;-Cs, donde el Atoma de azsufre e3té
cpoionalmente oxidado a un sulfixido o una sulfona, cada
une opcional e independientemente sustituido con uno a tres
grupos sustituyentess sceleccionados entre haldgeno, hidroxi,

oxo, clano,

alcoxialoquilo v aminocarkhonilo;

X es CH; vy

Y es N,

o su tautdmero, profirmaco, co-cristal o sal.
Incluso otvo  aspsctoe de  la invenciéin incluye

conpuestos de Férmula (I), en la que:

R' es un grupo arilo, opcionalmente sustituido con uno, dos

o tres Jrunes suatituyentes independientemsnte

seleccionados entre alquile €, C; o €y, aminocarbonilo,
haldgeno y alquiltio €, C o Cy, donde el Atomo de azufre
egtd opcionalmente oxidado a un sulfdxido o una sulfona;

R? 23 alquiliino Cy, Cp o G, donde 2l Atomo de azufre esta

opcicnaluente oxidads a un sulfédxido o una sulfona, cada

uno opcional & independientemente sustituido con uno a tres

grupos sustituyentes selecciconados entre haldgeno, hidroxi,

oxo, <clano, alcoxialoquilo v aminocarbonilo;

X es CH; vy

Y es N,
ta

o un
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R' ez un grupo fenile, opcicnalmente sustituido con uno o

dos grupos sustituyentss independientemente seleccionados
entre aminocarbonile, wetilo, f£luoro, <clovo, bromo vy

alquiltio € o €, donds <1 Atomo d=  asu
opcionalmente oxidado a un sulféxido o una sulfona;

, donde el dtomo de azufre esté
2 oxidads a un sulféxido o una sulfona

X es CH; y

Y es N,

o un tautémero, profarmaco, co-cristal o sal del mismo.

Inclusc  otvo  aspecte de  la invencidn incluye

R' es un grupo fenileo, opcicnalmente sustituide con une o

]
b
1
.
5
3]
_J
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(‘1‘
1)
b
[on
2l
h
al
=
s
[
=
d
~h
1
r
l_l
s
=
]
(a1}
15}
=
I_J
h
Cr
=
]

‘1)

cpclonalmente oxidado a un sulfdxido o una sulfona

ooun thtum o, profirmaco, co-cristal o sal del mismo.

Un  aspecte de la invencidn incluye un  prodocto
resultante ds la reaccidn de un compuesto de FSrmala (I) o
un  tautémeroe o isdmero  Sptico dsl mismo,  como

expussto mas arviba v en la presente menoria, con un Adcido

adecnado. El &cide adecuado es preferibleamente  Acido

SR . £ i ao P 1. P
y similares, vy los Acidos orgénicos tales 2omo  Acido

Q
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I
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oy,
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1
O
n
Q
|._Y -
]
il

)
|—l
|_1
I=h
|_l
s:
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acetoxibenzoico, &dcido butivics, Acido alcanférico, acido

alcanforsulifénico, Acido cinfmico, Acido citrico, Acido

(¥
E_.l
[t
o
an
=
i_.l

y]
C
I
(]
l_l
()
0

-t !

1 leu"‘("»ﬁ"‘s ]

heptanoico, &cido hexanoico, Acido férmico, acido fumirico

i
=
()
<£
p
_l
I—h =
o
=
l_l.
2
D

doido maldnico, Acido mandélico, acido mesitil

doido metancosulfdnico, Aicod naftalenosulfénico, Acido
nicotinico, Acido 2-naftalenosulfénico, Acido  oxAlico,

Acido pamoico, Acido pectinico, dcido fenilacético, &cido
3-fenilpropiénico, Acido pilevico, Acido pivadlico, Acido

propiénico, Acido  pivdvico, dcido  pirdvieo, Acido

galicilico, doido estedrico, dcido succinieo, adcoido
sulfanilico, Acido tarvtarico, Aacido p-toluenocsulfénico o
adcido undecanciacc

Los siguientes aon Compuestos preferidos

._
<
(i
3
(]
l_l
on
:j

representativos Jde Férnumla (I) de acusrdo con la in

Tabla 1: Compuestos

CYP3A4 GR *
CIs, CIs, Estructura Nombre
[nM] [nM]

m/z
observado

Y
|
1N
1
)~
(52]
[}
lj (')
—
Q
3

<

3,
o~

IJ

:"‘ —

I_l

o

[

ot

)

D

§(‘o HU«FAF_WI S il1)-1,1,1-trifluoro-2-
£, 5 3 !4 \. (5-meiancsulfonil-1H- | 517, EB12
“,J pirrelo(2,3-c]lpiridin-
pe 2-ilmetil) -4- -
metilpentan-2-ol
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Tabla 1: Compuestos

CYP3A4 GR
CI;, CI;, Estructura Nombre
[uM] [nM]

m/z
observado

(Ry-1,1,1-Trifluocro-4-

X
()R]
[
M
¥
(#2)
0

11fonilfenil ) -

metancsu1lo il- 519
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in-2-ilmetil) -

=
L
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('I
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S
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Tabla 1: Compuestos

CYP3A4
CIso
[uM]

GR
CIs,
[nM]

Estructura

Nombre

m/z

observado

(R =]
L U

(R)-1,1,1-Trifluoro-4-
(4-fluocro-2-
mztanosulfonilfs
2- (5-metanosul s
2,3-
2-11

r [
din-2-1lmecil) -
et

|
s

l_\
=]

fonilfenil) -
sl Tonll -

537, 538,

489

10

|
3N
-
jma
-h
D
'}
-
b
]

h I Fh O

O = O
=
(]

me Caiosulic

[ S ]

1«l>|“‘

|—lp-1l~
'_l
'F

‘_l
S -
—-‘
'_;
—

Q ~— ~

=

1

N

1

8]

l_l

2-i1meti

[N el AV l—’ I=- = 5

=
(T
i
I_l -
—

e
[
-
i
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1o
a1

De)

2—1lmeL11)
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(8]
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.
0
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N
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= T ~
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—= O
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S
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=
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=
1]
T

l_l
e
D
D -
o=t

[a]
|_\
o

[Ry]
LJ
=




DS

14

P09-0463-PCT

Tabla 1: Compuestos

CYP324 GR n/z
CIso CIs, Estructura Nombre observado
[uM] [nM]

4-(4-Cloro-2-
0 QJD metanosulfonilfenil) -
gD CF » 87 D-(5-etanosulfonil-1H-
s | 3 \l - S-S Canosulroni -1+
>30 29 ‘ | k ‘k’ “_.“ Yy | pirrcelo[2,3-clpividin-| 568, 570
AN el e
Cl crifluoro-4-
metilpentan-2-ol
2- (5-Etanosulfonil-1H-
o Qo [|pirrolol2,3-clpiridin-
N0 - Qr R
AN CF SR 2-ilmecil)-1,1,1-
2 3 ~ 1 I
>30 29 [ \ T J; l trifluoro-4-(4-fluocro- >51, 552,
SN N 5 458
fonilfenil) -
ntan-2-ol
(5-
onil-1H-
,3-clpiridin-
=30 95 y-4,4,4- 49¢
-2-hidromxi-
util]benzamida
fluoro-4-(4-
metanozulionilfenil) -
19 £2 4-metil-2-[5- (propanc-| 565, 566
2-sulfonil)-1H-
o[2,3-clpiridin-
lpentan-2-0l
ltiofen-7-11-
fluoro-2-(5-
fonil-1H-
2,7 10 ,3-clpividin- 497
) -4-
an-2-ol
0 9 1,1,1-Trifluoro-4-(2-
°S—{< mecanosulfonilfenil) -
9 ::( 4-metil-2-[5- (propano-
392 97 \§¢O CF, [~l< /N 2-aulfeonil) -1H- 547
| k , .L > pirrolo(2,3-clpividin-
| ] ' oH H 2-ilmetil)pentan-2-0l
2
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Tabla 1: Compuestos

CYP3A4 GR
CIs, CIs Egstructura Nombre
[pM] [nM]

m/z
observado
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Tabla 1: Compuestos
CYP3A4 GR n/z
CIs, CIs, Estructura Nombre
observado
[puM] [nM]
5,6 | 108 493
2-[3-{t-Btancsulfonil-
?d/ [ '( Lanosu 1
0=5 1H-pivralo(2,3-
HN. .0 = clpiridin-2-ilmetil) -
11 80 = SF M 4,4,4-triflucro-3- 513
‘ k k N hidraozi-1,1-
OH H dimetilbutll] 5-
tilben
4.1 58 543
Q 5-Fluoro-2-[4,4,4-
0=5 triflucro-3-hidiroxi-3-
H.N. _O — (5-metanosulfonil-1H-
- - A N~ C .
2,5 120 [/ Ta f W pirrolo(2,3-clpiridin- 502
T TN 2-ilmecil)-1,1-
| P OH dimetilbutil]benzamida
F
(R)-2-[3-(5-
_yJ e L
0=5 Etanosulfonil-1H-
- == pivrolo (2 3-F]L1:1d1n—
Her,U PLTTO P
26 55 2 HO\_.-CFBI Wi 2-ilmetil)-4,4,4- 516
' \ SN cxifluolo—B-Lid:oxi—
. LéJ H 1,1—dimet11bgtil]—5—
fluorohenzamnida
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Tabla 1: Compuestos

CYP3A4| GR
CIs CIs Estructura Nombre
[pM] [nM]

m/z
observado
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Tabla 1: Compuestos

CYP3A4 GR
CIs, CI;, Estructura Nombre
[uM] [nM]

m/z
observado

5-Fluoro-2-{4,4,4-
trifluoro-3-hidroxi-
1,1-dimetil-3-[5-
(propano-2-sulfonil) - £31
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clpiridin-2-ilmetil]
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Tabla 1: Compuestos
CYP3A4 GR

CI;, CI;, Estructura Nombre m/z

observado

[pM] [nM]
d-Fluoro-2-[4,4,4-
triflucro-3-hidroxi-3-
(5-metanosulfonil-1H-

9,5 25 pilivicloll,Z-clpividin-| 475, 470
2-ilmetil)-1,1-
dimetilbutil] fenol
5-Cloro-2-[3-(5-
etanosul fonil-1H-
pirrolol2,3-clpiridin-

11 44 2-ilmecil) -4,4,4- 532, B33
trifluoro-2-hidroni-

1,1-
dimetilbutil]benzamida
5-Cloro-2-[4,4,4-
trifluoro-3-hidroxi-3-
(5-metanosulfonil-1H- N .

. - e 519, 520

15 40 pirrolo(2,3-clpividin- ! !
2-ilmetil)-1,1- 501
dimetilbutil]lbenzamnida
2-[3-(5-Etanosulfinil-
1H-pirrolo[2,3-
clpiridin-2-iluetil) -

(-:'/9 100 4,4,4-t.r_if11_101’(_—3- 451, ap0
hidroxi-1,1-
dimscilbucil] benzamida
4-Bromo-2-[4,4,4-
triflucro-3-hidroxi-3-

e , (5—metanos?1fon%171§— 537, 535,

5. pivrolol2,3-clpividin- 538
2-ilmetil)-1,1-

5 dimetilbntil] fenol
r




D

20
P09-0463-PCT
Tabla 1: Compuestos
CYP324 GR n/z
CIs, CIsg Estructura Nombre
[aM] [nM] observado
21 6 ﬁBr 529
L
T
F
P 5-Fluoro-2-[(R)-4,4,4-
Otst— triflucro-3-hidroxi-3-
N:AS (5-metanosulfonil-1H-
7 ~7 | HM._ .0 HG CF v pivrolo(3,2-b]lpiridin- 500
- 3 e 2-ilmetil)-1,1- ~b-
N H dimetil-
butil]lbenzamida
0O (R) -4- (3-Bromofenil) -
i
Oz3— |1,1,1-trifluoro-2- (5-
N=g metanosulfonil-1H-
15 14 HC\QFgf \, pirrelol2,2-blpiridin- 521
Br. l\\, SN 2-ilmetril)-4-
l\;} \ H metilpentan-2-ol
=
0 4-(5-Cloro-2-
1
Ozg— |metancsulfonilfenil)-
N= 1,1,1-trifluoro-2-(5-
CF, N\ // metanosulfonil-1H-
4,1 8 » pirrolo[3,2-blpiridin- 53
\' OH m -ilmecil) -4-
metilpentan-2-ol
ﬁ) 5-Metil-2-(4,4,4-
Ozg—  |triflusro-3-hidroxi-3-
N= (5-metanosulfonil-1H-
e 55 .0 °F. W pirrolo[2, 2-blpiridin- 408
l\/(\/qﬁ 2-ilmetil)-1,1-
e “\ o4 H dimecilbutil] bancanida
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Tabla 1: Compuestos
CYP32a4 GR n/z
CIs CIs Estructura Nombre
observado
[pM] [nM]
9 1,1,1-Trifluoro-4-(3- 537
Ozg— |fluovo-2-
N= mnetanosulfonilfenil) -
12 cc J:L:C’ CE N\ // 2-(5-metanosulfonil-
? L\. 3 IN, 1H-pirralol(3,2-
Fo oot : blpividin-2-ilmetil) -
| \ oH H
P 4-metilpentar-2-o0l
¢ 2-[(R)-4,4,4- 484
Ozg— |Trifluoro-3-hidroxi-3-
N= (5-metancsulfonil-1H-
ND 37 HD‘pFSI wg pirrolo[2,2-b]lpividin-
s / 2-ilmetil)-1,1-
\ H dimetilbutil]lbenzanida
Q. / c-Fluoro-2- [(R)-4,4,4- 503
N\
5=0 triflucro-3-hidroxi-3-
HNO o oF. N=<N (2-metanosulfonil-5H-
11 210 DY pirrolol[3,2-
|'~ - N dlpirimidin-o-
. \fJ H ilmetil)-1,1-
dimetilbutil]benzamida
o su tautémero, profidrmaco, co-cristal o sal.
ND = no determinado

wh

Los compuestos méds preferidos de Formula (I) incluyen

(R)-4-(5-Cloro-2,3-dihidrobenzofuran-7-11)-1,1, 1-triflucra-
2- (5-metancsulfonil-1H-pirrolo (2, 3-clpiridin-2-ilmetil) -4-

metilpentan-2-o0l;
(R)-1,1,1-Trifluora-4- (2-metancsulfonilfenil) -2- (5-

metanosulfonil-1H-pirrele [2,3-clpividin-2-1lmetil) -4-
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(RY-4-(E-Clore-2,2-dihidrobenzofuran-7-11) -2- (5-

etancsulfonil-1H-pivrrela[2,3-clpividin-2-1ilmetil)-1,1,1-

trifluoro-4-metilpentan-2-0l;

=
|

4-(2-Bromofenil) -1

1H-pirrolo (2, 3-clpividin-2-ilmetil) -4-metilpentan-2-01;

ol;
(RY-2-[2,4,4-Triflucrao-2-hidroxi-2-(5-metanosulfonil-1H-
pirrolo(2,3-clpiridin-2-ilmetil) -1, 1-
dimetilbutillbenzamida;
1,1,1-Trifluoro-4-(2-flucro-2-metanosulfonilfenil) -2-(5-

metilpentan-2-o0l;

(R)-1,1,1-Trifluoro-4- (4-fluoro-2-metanosulfonilfenil) -2-

(E-ustanosnlfonil-1H-pirrola (2, 2-c]piridin-2-ilmstil) -4-
metilpentan-2-o0l;
1,1,1-Triflucroe-4-(5-fluoro-2-metanosulfonilfenil) -2-(5-

4-(5-Cloro-2-metanosulfonilfenil)-1,1,1-trifluocro-2-(5-
metanoanlfonil-1H-pivrolo[2,2-clpividin-2-1lmetil) -4-

4-(2-BPromofenil)-1,1,1-trifluoro-2- (S-metanosulfonil-1H-
pivroloe(2,3-clpiridin-2-ilmetil) -4-metilpentan-2-0l;

4-(4-Clovo-2-metanosulfonilfenil)-2- (S-ctanosul:

plirrolal2,3-clpividin-2-ilmetil)-1,1,1-trifluoro-4-

'.__I

metilpentan-2-o
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til) -

2-mecanosulforilfenil) -

luoro-4- (4-fluoro-2-metanoaulfonilfenil) -4-metil-
ano-2-sulfonil) -1H-pivrolo[2,3-clpiridin-2-
ntan-2-o0l;

bl ticfen-7-11-1,1,1-triflucro-2- (5-metanosulfonil -
2[2,3-2lpividin-2-ilmetil) -4-metilpentan-2-01;
Flucro-4- (2-metanosul fonilienil) -4-mecil-2-[5-

-sulfonil) -1H-pirye

tan-2-o0l;

flucro-4- (5-flucro-2-netancosulfonilfenil) -4-wetil-
anco-2-sulfonil) -1H-pirrolo[2,2-clpiridin-2-
ntan-2-o0l

luoro-4- (3-flucro-2-metancosulfonilfenil) -4-wmetil-
ano-2-gulfonil) -1H-pivrolo[2,2-c]lpividin-2-

A-haidroxi

LllAa

=
H
I=h [\]
|....l
&
>
O
I

~2-(BE-metanosulfonil-1H-

%o-1H-17%-benzo [b] tiofen-7-11)-1,1, 1-triflucro-2-



Ch

10

20

[\
thn

30

TS

24
P'09-0463-PCT

idroxi-3- (5-metancsulfonil-
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henzamida;
2-[2-(5-Etancsulfonil-1H-pivrolo (2, 3-2]lpividin-2-ilmetil) -

4,4,4-trifluorc-3-hidroxi-1,1-dimetilbutil] -
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S-Flucro-2-[4,4,4-trifluoro-3-hidroxi-3- (5-metancsulfonil-

1H-pivrolo[2,3-clpividin-2-ilmetil) -1,1-
dimetilbutil]benzamida;

(R)-2-[3-(% ELEHHSUlLUHl1—1H civrolo[2,3-clpividin-2
ilmetil)-4,4,4-triflucre-2-hidroxi-1,1-dimetillnatil] -5-

flucrobenzamida;

4-(5-Cloro-2-metanosulfonilfenil)-1,1,1-criflucro-4-metil-
2- [&- (propano-2-sulfonil) -1H-pirrolo 2, 2-clpividin-2-
ilwetil] pentan-2-o0l;
4-Metil-2-[4,4,4-triflucro-2-hidroxi-2- (5-etanosulfonil-1H-

4,4,4-trifluoro-3-hidroxi-1,1-
dimetilbutil] bencencosulfonamida;
4-Matil-2-[4,4,4-trifluoro-2-hidroxi-2- (8-metanosulfonil -

E-M:tll—Z-{4,1,4-t11F1U0I0—3-LidK’hI-1 1-dimstil-2-[5-
(propanc-2-sulfonil) -1H-pirrolo[2,3-clpiridin-2-
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-Fluoro-2-{4,4,4-trifluoro-2-hidroxi-1,1-dimetil-2- [5-
(propanc-2-sulfonil) -1H-pirrolo[2,3-clpividin-2-
ilmetillbutil}benzamida;

1,1,1-Trifluoro-4- (5-flucro-2-wetancsulfonilfenil) -4-nuetil-
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(propanc-l-sulfonil) -1H-pirrolo[2,3-clpividin-2-

ilmetil]pentan-2-01;
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1-Triflucro-4-(3
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2-[5-(propano-1-aulfonil) -1H-pirrolo 2, 3-¢lpividin-2-

ilmetil] pentan-2-o0l;
4~ (5-Cloro-2-metanosulfonilfenil)-1,1,1-crifluoro-4-metil-

2-[5-(propanc-1-sulfonil) -1H-pivrelo (2, 3-c]pividin-2-

ilm

D

tillpentan-2-o0l;

—

4-Pluoro-2- yA-trifluoro-2-hidroxi-2- (5-metanosulfonil-

>,

>
[
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-
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in- metil) -1, 1-dinsetilbutil] fenol;

1=
vy

1H-pivrolo[2,2-2]p
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ulfonil-

rr
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(1)

-(&8-e H-pirrolo[2,3-clpividin-2-

-Cloro-2-~

ilmetil)-4,4,4-trifluoro-3-hidroxi-1,1-

dimetilbutil]benzamida;
E-Clovo-2-[4,4,4-trvifluorce-2-hidroxi-2- (5-metanosulfonil-
1H-pirvrolo[2,3-c]lpividin-2-ilmetil) - -
dimetilbutil]benzamida

pividin-2-ilmetil) -

2-[3-(5-Btanosulfinil-1H-pirrolo (2, 2-C]
4

4,4-trifluore-2-hidroxi-1, 1-dinetilbutil]lbenzanida;

4-Bromo-2-[4,4,4-triflucro-3-hidroxi-2- (5-netanosulfonil-
1H-pirrolo[2,3-clpividin-2-ilmetil) -1, 1-dimetilbutil] fenol;

matancgulfonil-1H-pirrolo[2,2-c]lpivridin-2-ilmetil) -4-
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o su tautdémero, profidrmaco, co-cristal o sal.

Los cocmpusstos més preferidos de Firmula (I) incluyen
los siguientes:
(R)-1,1,1-Trifluoro-4- (2-metanosulfonilfenil) -2- (&5-

metanosulfonil-1H-pirrolo[2,3-clpiridin-2-ilmnetil) -4-
metilpentan-2-0l;

2-(5-Etancsulfonil-iH-pivrolo[2,3-olpiridin-2-ilmetil) -

(R)-2-[4,4,4-Trifluoro-2-hidroxi-2- (S-metanosulfonil-1H-

pirrrlo[z,B—C]airidin— -ilmetil)-1,1-

,1-Triflucro-4-(2-fluoro-2-metancosulfonilfenil) -2-(5-

metancsnlfonil-1H-pirrelo[2,3-clpiridin-2-ilmnetil) -4-

metilpentan-2-o0l;
1,1,1-Trifluoro-4-(5-flucro-2-necanosulfonilfenil) -2- (5-
metanosulfonil-1H-pivrolo[2,2-clpividin-2-1ilmetil) -4-
metllpe -2-0l;

4-(5-Clca -etanosulfonilfenil)-1,1,1-triflucro-2-(5-
metanosulfonil-1H-pivrolo[2,3-¢lpividin-2-1ilnetil) -4-

metilpentan-2-0l;
(R)-4-(4-Cloro-2-mietanosulfonilfenil)-1,1,l-triflucro-2-(5-
metilpentan-2-o0l;

4-(4-Cloro-2-metanosnlf

ernil)-2-(5-ecanosulfonil-1H-

N

pi1‘c1:[ (3-clpiridin-2-ilmetil) -1,1,1-trifluocro-4-

metilpentan—z—ol;
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1,1,1-tviflucro-4-(4-fluoro-2-wetanosulfonilfenil) -4-
netilpentan-2-ol;
(R)-2-[2~(5-Etanosulfonil-1H-pirrolo[2,3-clpiridin-2-
ilmetil)-4,4,4-trifluoro-2-hidroxi-1,1-

pirrolo(2,3-clpividin-2-ilwmetil) -1, 1-
dimetilbutil]bencencsulfonamida;
E-Metil-2-(4,4,4-trviflucro-2-hidroii-2- (5-wmetanoaulfonil-
1H—p11ro_u[2,3—c]pi:idiL-2-ilmetil)—1,1—

dimetilbutil]lbenzamida;

2-[2-(5-Etanosulfonil-1H-pirvrolo[2,2-c]piridin-2-11lwetil) -
4,4, 4-trifluoro-2-hidroxi-1,1-dimetilbutil] -
metilbenzamida;

E-Fluoro-2-[4,4,4-trifluoro-2-hidroxi-2- (5-metancozulfonil-

(R)-2-[2-(5-Etanosulfonil-1H-pirrolo (2, 3-clpividin-2-

ilmetil)-4,4,4-triflucro-2-hidroxi-1,1-dimecilbucil] -5-
fluorobenzamida
4-Metil-2-[4,4,4-triflucro-3-hidroxi-2- (8-ctancsulfonil-1H-
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5-Cloyo-2-[4,4,4-trvifluoro-2-hidroxi-2- (5-metanoaulfonil-
1H-pirrclo[2,3-clpiridin-2-ilmetil) -1,1-
dimetilbutil]lbenzamida,

o su tautimero, profirmaco, co-cristal o sal.

En otro aspecto ds la invencidn, los compusstos de

acusrdo  con la  invencidén  s2 formulan en compodiciones
farmacéuticas cue conprenden (AVE] cantidad eficaz,

un conpussto de acuerdo con la invencidn o un tautdmaro,

profirmace, co-cristal o sal del wismo, y un excipiente o
vehiculo farmacéuticamente aceptable

La invenoién  también  proporciona un método  para
modular la funcién del rveceptor de glucocorticoldes en un

paciente, comprendisnds el métods adwministrar al paciente
una  cantidad eficaz de un compuesto de acuerdo con la

tal o sal del

m
Y]

invencidn o un tautdmero, proférmaco, co-ori

mismo.

La invencién también proporcicna un método para tratar

un zztado de snfermedad o afeccidn mediada por la funcién

dzl  receptor de  glucocorticoides en un pacisente  én
necesidad de dicho tratamiento, comprendiendc =1 wétodo
administrar al paciente una cantidad eficaz de un compussto

farmaciuticamente aceptable de acuerdo con la invencién o

un tautémerc, profirmaco, co-cristal o szal del mismo.
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Adends, la invencién también proporciona un método
tado de enfermwedad o afeccidn seleccionado

entrz:  diabstes de  tipo I, obssidad, enfermedades

paciente una cantidad eficaz de un compussto
farmacéuticamente aceptalble de acuerdo con la invencidn o
un tautdmerc, profirwaco, co-cristal o sal del miswo

La invencidn proporciona un métods para tratar una
______ cevizada por procesos  inflamatorios,

idad &

‘-
(1)

alérgicos o prolifesrativos en un paciente en nece

it}
U]

l._l

paciente una cantidad cficaz de ur compuest

o

farmaciuticamente aceptable de acusrds con la invencidn o

-

un tantdwmero, profirmaco, co-cristal o sgal del wmismo.  En

una realizacidén preferida de la invencidn, la =nfermedad

carvacterizada por procesos  inflamatorios, al&rgicos o
sroliferativos se selacciona entre (1)  enfermedades

pulmonarses;  (ii) enfermsdades reumiticas o an

autulumules o enfermedades articulaves; (iii) en
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v
inflamatoric. En otra realizacidn preferida de la

Al

Guillain-Rarre, reestenosis despuis de una angioplastia

. £ = fzimedades Jde - I : Fal g~
reperfusis chtftziMmedadses de YesSoUIlalnn oa5ea, 1n suficicsncia
-aadl 2 - - PR Ry - L s gy [ - s £ = L gy 4
cardiaca congestiva, infarto de wiocardic, lesidn térmica,

lesién de mlltiples Srganos dehida a un traumatiswo,

meningitis purulenta aguda, enterocolitis necrotizante vy

sindromes  asociados  con hemodidlisis, levncoféresis vy

La invencidén también roporciona métodos de
tratamients de log cgtados de enfernedad o afeccicones

mencionadas antevicorments en un pacisnte en necesidad de

dicho tratamiento, comprendiendo los métodos la

accptable de acusrds con la invencidn < un  tautdwmero,
profirmacao, co-oristal o 0 =al  del mismo; Y () 1
glucocorticolde farmacéuticamente aceptable.

La invencién también proporciona un método  para
zngayar la funcién dzl receptor de glucocorticoides en una
mestra, Jque comprends: (a) ponsr en aontacto la nuestra
con una cantidad seleccionada de un compuesto de acuerdo
n o un tautdmero, profidrmaco, co-cristal o
zal dzl mismc; y () detectar la cantidad dsl compussto de

acuerds con la invenciin o un tautémero, profirmaco, co-
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cristal o sal  del miswme, unida  a @ reoeptores de

lucocorticoides en la nusestra. En wuna realizacién

w0

preferida de la invencidés

invencidn o un tautdmero, profirmaco, co-oristal o sal del
e s .

mizms =3td marcado con un marcador selectivo seleccionado

A

entre: un radiomarcadoi, una sefal

h
|_l
o
)
'—l
(1
O}
(
(s
)
o
(0
o
=
m
vy}
]
]
al}
l._l

quimicluminiscente, un cromdforo y un marcador de spin.

L

Y}

invencién también proporciona un  método de

formacidén de imdgenss de la distvibucidén de receptores de

glucocorticoides en una muestra o pacients, couprendiendo

pey
o
Q2
cr
1
l_]
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m
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O
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=
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n
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Y

el nitodo: (a) poner =n con
un paclente un compuesto de acusrdo con la invencién o un
tautimero, profirmaco, co-cristal o sal del wizmo que tiens
un marcador destectable; () detectar la  distribucidn
espacial y cantidad del compuesto de  acuerdo con  la
invencidén ¢ un tautdmero, proférmaco, co-coristal o 3al del
mismo que tiene un marcador detectable unido a receptores
de glucooorticoidss en una musestra o paciente usgando un
medic de formacisn de imdgenzss para obtensr una imagen; v
(c) mostrar una imagen de la distribucién espacial vy
cantidad del compuesto de acuerds con la invenci
tautémero, profirmaco, <o-ovistal o sal del wisme que tiene
un marcador selactivo unido a receptorsas des

glucocorticoides en  la  muestra. En una realizacidn

preferida de la invencidn, <l medic de
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receptores de glucocorticoides en una  wuestra,  Jque
comprende: (a) wna cantidad diagnédsticamente eficaz de un
compuesto  de  acuerdo con la  invenci

o o un tantémero,

profdrmaco, co-cristal o sal del wmiswo; vy (b) instruccoione

W

a1 me eo del kit de diagndstico.

Par

9]

Lic

e . . . <
aspecto de la invencidn propovciona un wmito

et
Y
=
Q)

preparar el compussto intsrmedico Ester terc.-hutilico

o}
1t}

1

Qan

icide (6-etancsulfonil-4-yodopiridin-3-1il) carbamico,

conprendiends el método:

(a) hacei reacoionar S-nitro-2-cloropiridina on
etancticlato de sodio para obtener 2-zifilsulfanil-S-

(<) hacer reacoionar la 6e-ctilsgulfanilpiridin-3-

1lamina o<con  dicarbonate de  di-tero.-butilo I a

l
0z
e
DY)
=

jLn

(-‘iIAI: (6—

]
beca
T
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(d) afiadiyr n-butil-litio, gota a gota, a una solucidn
del Eater terc.-butilico del dcido (6~

etilsulfanilpivridin-3-1il)carbamico Y N,N,N', N’-

tetrametiletilendiamina =n it disolvente adecuado;
(e) afiadir yodo en un dizolvente adecuado, gota a

gota, a la soluci capa (d),  seguido de

tratamiento parva obtener Ester  terc.-bucilico  del

Qv
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(f) combinar el é&ster teic.-bhutilico del acide (6-
etilsulfanil-4-yodopiridin-3-il)carbamicao, NalQ, V%
clooruro de rutenic (IITI) en un disolvente adecuado,

geguidc de agitacidén y tratamiento para obitener Ester
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teirc.-butilico del acido (f-etanocsulfonil-4-

yodopiridin-3-il) carbamico.

Otro  aspecto de  la  invencién <3 <l compuesto
intermedio E3ter terc.-butilico desl Acido (6-
etilsulfanilpiridin-3-1il)carbamico

Otra  aspecto de la  invencidén es el compuesto

intermadio E3tzr fero.-bucilico del sdcido (6-ekbilsulfanil-

n proporciona un mEtodo

para preparar el ocompussts intermedic Ester terc.-butilico

metancotioclato de sodio pava obtener 2-metilsulfanil-5-
nitropiridina;
( ) ) n

para ol
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() hacer reaccionar la  G-wmetilsulfanilpiridin-3-

ilamina con  dicarbonato de di-terc.-butilo para
obtensr £3ter terc.-butilico del acido (6-
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adecuado, gota a
gota, a la solucién de la etapa (d), seguido de

tracamiento para obtensirr Ester  tero.-bukbilico  de=l
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cloraro de rutenio (ITI) an un discolvente adecuado,
seguido de agitacidn y tratawiento para obtener &zter
terc.-butilico del Adoido (f-metanosulfonil-4-

yodopirvidin-3-il) carbémio.

Otro aspecto de la invencidén es <=1 compues
intermedio Zaber terc. -mcilico del &doido (6-
metilsulfanilpiridin-3-il)carbamico

Otroe  aspecto de  la  invencidn es el compueesto

4-yodopiridin-3-il)carbamico.

Breve descripcidén de las figuras

Figura 1l: XRPD de oo-cristal de Acido fosférico de
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fluorobenzamida;

Figura 2: DEC de co-cristal dz acido fosférico dz (R) -

8]

-[2-(5-stancsulfonil-1H-pirrolo (2, 2-clpividin-2-ilmetil) -

H

JA4,4-trifluoro-2-hidroxi-1,1-dinecilbutil] -

fluorckhenzamida

~e

Figura 3: TGA de co-coristal de &cido fogfdrico de (R) -
2-[3-(5-etancsulfonil-1H-pivrolo(2,2-clpividin-2-1lmetil) -

Figura 4: 'H RMN de co-cristal de acido fosfériceo de

Figura 5: “P RMN de co-coristal de &cide fosférico de
(R)-2-[2-(B-etancsulfonil-1H-pirrole[2,3-clpiridin-2-
Llmetil)-4,4,4-criflucro-3-hidroxi-1,1-dimecilbucil] -5-

fluorobhenzamida;
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Figura 6: representacién ORTEP de co-cristal de &cido
fogfdrico de (R)-2-[2-(5-2tancsulfonil-1H-pirrolo (2, 2-
clpiridin-2-ilmetil)-4,4,4-triflucro-3-hidroxi-1,1-

dimetilbutil] -5-fluorobenzamnida;

Figura 7: X¥RPD des co-cristal de &cide fosfirico de

(R)-2-[3-(5-etancsulfonil-1H-pirrole(2,3-clpiridin-2-
ilmetil)-4,4,4-triflnoro-3-hidroxi-1,1-
dimetilbutil]benzamida;

Figura 8: DSC de aco-cristal de Acido fozfdrico de (R) -

—h

2-[3-(5-ctancsulfonil-1H-pirrela (2, 2-c]lpividin-2-ilustil) -

~dimetilbncil] benzamida;
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Figura 9: TGA de co-coristal de dcido fosfirico ds (R) -

2-[2-(8-etanosulfonil-1H-pirrolo[2,3-clpiridin-2-11lmetil) -
4,4,4-trifluoro-2-hidroxi-1,1-dimetilbutil] bencanida;
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(R)-2-[3-(5-=tancsulfonil-1H-pirrola[2,3-clpiridin-2-
ilmetil)-4,4,4-triflucro-3-hidroxi-1,1-

Figura 11: *C RMN d= co-cristal de &cido fosfévico de
“(R)-2-[3-(5-etanosulfonil-1H- yll_Jlu[z 2-c]piridin-2-

dimetilbutil] benzamida;

Figura 13: D3C de co-cristal de isonicotinamida de
(R)-2-[2-(5-&tan usul_un_1—1H¥p1r10~u[2,3—0]3111d1n— -
ilmetil)-4,4,4-trifluoro-2-hidn -1,1-
dimetilbutil]lbenzanida;
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Figura 14: TGA de co-crigtal de isonicotinamida de

(R)-2-[2-(5-Etancosulfonil-1H-pirralo[2
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1lmetil)-4,4,4-

(—-
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iflucro-3-hidroxi-1,1-

dimetilbutil] benzamida;

5 Figura 15: 'H RMN de co-cristal de iscnicotinamida de
(R)-2-[2-(E-etanosulfonil-1H-pirraele (2, 2-clpiridin-2-
ilmetil)-4,4,4-triflucro-3-hidroxi-1,1-
dimetilbutil]benzamida;

Figura 16: 'H EMN de (R)-2-[2-(5-ctancsulfonil-1H-

10 pirrelol(Z,2-clpiridin-2-ilmetil)-4,4,4-triflucro-2-hidroxi-

1,1-dimetilbutil]benzamida;
Figura 17: 'H RMN de isonicotinamida;
Figura 18: XRPD de co-cristal de &cido fosfdrico de 5-

fluoro-2-[(R)-4,4,4-trvifluoro-3-hidroxi-2-(5-

Figura 19: D3C d= co-aristal de &dcido fosférico de 5-

LS
|
—
L
|

fluoro-2-[(R)-4,4,4-trifluoro-2-hidroxi-2

20 dimetilbutil]benzamida;

~L

Figura 20: TGA d= co-cristal des &cido fosférico de 5-

dimetilbutil]benzamida;
25 Figura 21: 'H RMN de co-cristal de &cido fosférico de
-fluovro-2-[(R)-4,4,4-trifluoro-2-hidroxi-3-(5-

metancsulfonil-1H-pirvolo[2,3-c)pividin-2-ilmetil) -1, 1-
dinetilbutil]benzamida;

Figura 22: C RMN dz co-criztal de Acide fosfirico d=
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A, 4-trifluoro-3-hidroxi-2-(5-
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metanosulfonil-1H-pirrolo[2,3-clpividin-2-ilmetil) -1, 1-

dimetilbutil]benzamida;

Figura 23: Representacidén ORTEP de co-cristal ds &cido
fosférico de 5-fluoro-2-[(R)-4,4,4-trifluoro-2-hidroxi-3-

(5-netancsnlfonil-1H-pirvolo[2,3-clpividin-2-ilmetil) -1, 1-

dimetilbutil]benzamida;

metanosulfonil-1H-pirrolo[2,3-clpiridin-2-ilmetil) -1, 1-
dimetilbutil]henzamida;

Figura 25: DSC de co-criztal de acido acético de 5-
fluorc-2-[(R)-4,4,4-trifluoro-2-hidroxi-2- (5- f

metanosulfonil-1H-pivrolo[2,3-clpividin-2-ilmetil) -1, 1-

Figura 26: TGA de co-cristal de &cido acitico de &-
fluoro-2-[(R)-4,4,4-triflucro-2-hidroxi-2-(5-
metanosulfonil-1H-pirrels[2,3-clpividin-2-ilmetil) -1, 1-

dimetilbutil]benzamida;

Figura 27: 'H RMN d= co-cristal de &cido acético de 5-
fluorc-2-[(R)-4,4,4-triflucro-3-hidroxi-3-(5-
metanosulfonil-1H-pirrole[2,3-clpividin-2-ilmetil) -1, 1-

til] bhenzamida
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Figura 29: Represgantacidn ORTEP des co-cristal de &dcido
acdtico de E-fluoro-2-[(R)-4,4,4-triflucro-2-hidroxi-2-(5-
metanosulfonil-1H-pirrolo[2,3-clpividin-2-ilwetil) -1, 1-

dimetilbutil]benzamnida.
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Descripcién detallada de la invencidn

Definicidén de expresiones y convenciones usadas

Los términos que no ge definen de forma especifica en
la presente wmemoria deben tener el significado que les dan

contexto Como sSe usa =n la memoria descriptiva y =n las
reivindicaciones adjuntas, sin emnbargo, a wenos Jqug s

A. Expresiones y convenciones de nomenclatura

En los grupcs, radicales o restos que se definen a
metro de Atomos de carbono normalmen

t
zspecifica después del grupo, por ejemplo, alquilo Cy-Cio

gignifica un grupo o rvadical alquilce que tiens de 1 a 10
dtomos  de carbono La expresiéin “infericr” aplicadoe a
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un Jrups Jque
contiene de 1 a 8 Atomos de carbono, seglin ssa apropiado

g decirnr

para =1 grupo (.

(l’

un grupo ciclic
menos 2 Atomos de carbonoe para constituir un anillo) .  En
general, para grupos qus comprenden doz o wadz subgrupos, =1

Gltimo grupo nombrads es 21 punto de unidn del radical, por
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grupos 3e auponen Yy 8 aplican las definiciones
convencionales ds control ds exprezionss y las valancias de
atomos eatables convencionales.

Las expresiones “alquilo” o “grupo algquilo” significan
un  radical  monovalente, de  hidrocarbura, alifidtico,
gaturado, de cadena lineal o vamificada. Esta sxpresidén se

ales como metilo, etilo, n-
propilo, l-me

dimetiletil (tere-butile) vy similares. Puade abreviarse

\\Alk// .

Las expresionss  “alquilenc” o “grupo algquileno”
significan U radical divalente, e hidrocarkburo,
alifitico, de cadena linsal o ramificada que tiene el
namero especificads de dtomos de cavbono.  Esta expresidn
ge  ejemplifica  mwmediante grupos  talzs  como  metileno,
stilenc, propileno, wn-hbutileno y  similarves, vy cono
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El té&rmino “alocoxi” o la expresidn “grupo alooxi”
gignifican un radical monovalente dz la £8vmula AllO-,

donds Al ez un grupo alquilo. Esta expresidn  se
ejemplifica wediants grupos talas  come metoxi,  etoxi

~

sopropoxi,  butoxi, gec-butoxi, tevo-huktoxi,

a
-
"y

s
C
:“
L
H_

Las sxpresiones “aminocarbonilo”,

aloquilaminocarbonilo” v *dialoquilaminocarbonilo”

o
I_l
a

i1can un radical monovalente d

donde  cada R 23 independientements hidrdgenc o alquilo
inferior

grupo -NH,.
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Las expresiones “alquilamino” o “grupo alquilamino”
significan un radical wonovalente de la £érmula  (All)NH-,

donde Alk es alquilo. Los grupos algquilamine ejemplaves
1

amino, butilamino,

Las expresiones *dialquilaminog” ot “grupo

ican un radica monovalente de 1la

Las expresicones “amino sustituido” o "grupo amninao
sustituido” significan un radical monovalente de la £drmula
-NR;, donde cada R a3 indespendientemente un sustituysente
geleccionads entre hidrégeno o los sustituyentes

Las  expresiones “haldgenao” < "grupo  haldgeno”
significan un grupo £ldor, clore, bromo o yodo

La exprezidn “halo” signi

Las expresiones “halcalquilo” o "grupo haloalquilo”
significan un radizal monovalente, de  hidrocarburo,
alifitico, gaturado, de cadena lineal o vawificada, donde
uno o mas Atowmoz de hidrdgenc de los mismog s2 reemplazan
indspendientementse con dtomos de haldgeno. Esta expresidn
se ejemplifica wmediants grupos tales como clorvometilo, 1,2-
dibromoetilao, 1,1, 1-trifluoropropilo, yodobutilo, 1-

cloro-2-brono-3-fluoropentilo v similare
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Las expressicnes “zulfanilo”, “grupco  sulfanila”,

“Ciogter” o “giupo ticfter” significan un radical divalente

de férmula -S-.

Las expresiones “alquiltic” o  "grupo algquiltio”
gsignifican un radical wonovalente de la f£érmula  AlkS-,

donde Alk es alquilo. Los grupos ejemplares incluyen
metiltio, etiltic, wn-propiltic, iscpropiltico, n-butiltic y

gimilares.

onila” o la expresidn “grupo

de la
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Las expresiones “sulfonilamino” o "grupo

de férmula
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férmula NR,50;-, donde cada R es  independientemsente  un
hidrédgeno o un grupo sustituyente.
El término “oxo”  significa un  radical  oxigeno
divalente de dokle enlace de la férwula (=0), por ejemplo,
)
un ejemplo de un grupo algquilo sustituido con un “oxo”

geria un grupo de la f£irmula All-C(0)-Alk, en la qus cada

Las exprssiones “carbocicle” o "grupo carbociclico”
gsignifican un radical monovalente o divalente, monociclico
o policiclico, d= 2 a 15 miembros que consdiste Gnicamente

= Atomos de carbonoe & hidrdgeno, que pueds comprendsr wno
ot MAS anillo(s) condengado (3) O enlazado(s),

PLEL IR T R S = SN SR

preferiblemente un anillo wmonociclico de 5 a 7 miembros o
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liidr
condensado(s) o enlazado(s), preferiblemente un anillo
1

monociclico de 5 a 7 miemnbros o biciclico de 7 a

sustituideo, puede estar susti

cliclopropilo, ciclobutilo, ciclopentilo, ciclohexilo,
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10 mienbros. A menos que sSe especifigque

)

1 cosa, el carbociclo puede unirse a cualquisy &dtowmo que
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oalcquilo” o "grupo cicloalcuilo”

ican un radical monovalente, monociclico fa)

policiclico, de 3 a 15 wiewmbros, saturado, alifatico vy

estable qque consgiste Onicamente =n Atomos de  carbono e

4

geno  que pueden  comprendsr uno o més  anillo(s)

miembros. A menos Jque 82 especifique otra cosa, el anillo
cicloalquilo puede estar unido a cualguier dtomo de carbono

que  dE€ come resultads una sstructura estable vy, si esté

cuido en cualguier Atono de

carbono  adecuado que dé como resultado una estructura

estable. Los grupos cicloalquile ilustrativos incluyen

cicloheptila, ciclooctilo, ciclononilo, ciclodecilo,

norboirnanilo, adamantilo, tetrahidronaftilo (tetralin), 1-
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Las expresionss “ocicloalgquilenc” o] "Jrupo
ican un radical divalente,

lico o policiclico, de 3 a 15 miembros, aliféatico,

saturado y estakble ¢ue consiste dnicamente en Atomos de
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carbono &  hidrégeno, Jque pusede  couprender  wno O MAS
anillo(s) condensado(s) o enlazado(s), preferiblemente un
anillo monociclico d= 5 a 7 miembros o biciclico de 7 a 10
miembros. A menos Jque se especifique otra cosa, el anilla

cicloalquilo pusde estar unido a cualquisy Atono de carbona
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cne adecuads que dEé€ como resultado una  estiructura

estable. Los grupos cicloalquileno ejemplares incluyen

Las expresiones “avilo” o "grupo arileo” significan un
radical monovalente o divalente, carbociclico, aromatico de
€ a 14 Gtowmos de carbono que tiens un so0lo anillo (por
ejemplo, fenilo o fenileno) o wiltiples anillos condensados

ftilo o antranilo). A mencs  que  se

ique otra cosa, el anillc ariloc puede unir
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cualquicer Atomo de carbono adecuado que d& como resultado

sustituideo en cualquicer &dtomo de carbone adscuado ques dé
comd resultado una eatructura estakble. Los grupos avilo
ejenplares incluyen fenilo, naftilo, antrilo, fenantrilo,
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*heteroarile” o '"grupo heteroarilo”
ican un radical monovalente o divalente, monociclic

o policiclico, de & a 14 miembros, aromdtico y estable que
puede  comprender  uno o wads  anillo(s)  condensado(s) o
eriblements un radical monociclico de & a
7 miembros © biciclico de 7 a 10 miembros, dque tiene de uno

a cuatro heterodtomoz en el/los anillo(s) selecoionados
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donde cualgquier hetercitome  ds azufre  pusds estar
cpcionalmente cxidado y cualquizr hetercdtomo de nitrdgeno
pusde estar opcionaluente oxidado o cuaternizade. A wmenos
quz se especifique otra cosa, el anillo heteroarilo pusde

unirss a cualquisr hetercdtoms o Atomoe de carbono adscuado
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que  de  comd Te ructura estable y, si estd
sustituido, pusde estar sustituido en cualoquier hetercidtomo

o Atomo de carbono  adecuado que A€ cowo  resultado una

indolilo, azaindolilo tanbién conocidos COMmMo

pirrolopiridinilae, diazaindclilo, dihidroindolilo,
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benzodioxolanilo, benzotienilo, Cienopiridini

benzomacolilo, oxacolopividinilao, oxazolopivimidinilo

bencizgoxazolilao, purinile, cromanilo, agacromanilo,
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anillc monovalente o divalente, wonociclico o policiclico,

dz 5 a 14 miembros, no arcmdtico vy estable que puede
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eriblemente un anillo monociclico de 5 a 7 miembros o
biciclico de 7 a 10 nienbros, que tiene de uno a tres
hetercidtomos a1 el/los anillo(s) seleccionados
indaspendientemsnte entre nitridgenco, ox
donde cualgquier heterodtomo de azufre puede estavr

cpcionalmente oxidado y cualquier hetercétoms de nitrdgeno

snalmente oxidado o cuaternizado. A menos
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que se egpecificque otra cosa, el anillo heaterociclilo pusde

que dE como resultado una estructura estable vy, 31 =23ta
sustituido, pusde estar sustituids en cualquisy heterocidtomd
o atomo de carbono adecuados que dé como resultado una

crucktura estable. Los  heterociclos  ilustrativos vy

O
=
(1
i
ay
=
}_l.
Oy
]
g
)
i
|
-~
l_l
o,
)
[N
|
m
-
-
=]
G
in
I_|.
=
l_l.
l._l
b))
5
v
Ui

La expresidén “compusstos de Fdrmla (I)” y expresionas

equivalentes se entiende que abarcan los compuestos de



1

5

20

(&%)

[

46
P09-0463-PCT

Férmula (I), o bien individvalmente, en alguna combinacidn,

¢ todos ellos, 2egin lo permita el contexto.

cxpresiones cquivalentes pretenden incluir  compusstos de
Féirmula (I) como 32 ha descrito en este  documento,

incluye=nds  laos  tautdmercos, los  profédimacos,  los co-

cristales o lzs sales, particularmente las sales
farmacéuticanente aceptables, y los solvatos e hidratos de

loes mismos, donde =1 contexto lo permita. En geneval vy

pwwfcllklemente, se entiende e los compuestos  de
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entiende que laz rveferencias a intermedios, se reaivindigquen

contexto lo permita Con fines de claridad, en algunas
scasionzss s: indican en el texto casos partioularss cuando

ilustrativos vy no pretenden excluir otros casos cuando el
contexto 1o permita.  Los compuestos de la invencidn, segln

se describen y reivindican an zsta memoria, se pretends que

inzluyan ambos  compuestos  con distrvikbuciones  isotdpicas

normales (naturales) Az Atomos, COM también los
zorrespondientes  compusestos  enviquacideos  isotdpilcamente.

Por lo tanto, a menos que Se indigque lo contrario, las
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estar enriquecidos con  ciertos  isdtopos de un Atomo

determinadao. Por ejemplo, log compuestos Jque tlenen las
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ol
. .
de isdtopos que pueden incorporarss a log compuestos de la

invencidén de acuverdo comn procedimientoz bien consolidados

incluyen  isétopos  de  hidvrédgeno,  carbono, nitrdgeno,
- - n P, R 2:7 ' 3 13
oxigeno, fésforo, flior y clovo, por =jemplo, “H, °H, C,

18 b d s
, 3, F vy 3@31, respectivamente.
Ciertos compuestos marcados ilsotdplcamente deacritos en
csta mwemoria, por  ejemplo aquellos a los  cuales  ase
S ey o Aam - o L T - - [ - - g - 3 14 - -
incorporvan isdtopos radiactiveos tales como "H y ~°C, son

ligtribucidén de farmacos y/o tejide de

sustrato. Ademds, la suscitucidn con isdtopos tales como

deuteric pueds provesr ociertas ventajas tervap

fi

resultan de una wayor estabilidad metabdlica, por ejemplo
mayor semivida Iin viveo, menor toxicidad, o requarimicntos
de dosgie infericres (véase Naturs, 458, 269 (20092)).

Las SXPresiones “opcional” 1 "opcionalmente”
significan que el suceso o las circunstancias descritas
posteriormente pueden ocurrir o no, y Jque la descripoidn
incluys casos donds se produce el suceso o cirvcunstancia vy
casocs an los que no. Por cjemplce, “arilo opcicnalmente
ituide” eignifica que el radical arilo pusde estar
ituir y que la descripeidn incluye

licales arilo sustituidos y radicales arilo que no tienen

Las expresionszs  “compuesto estable” o "estructura

estable” significan wun compussio gqus &3 auficientementa

|~l
(l)
<4
I_V -
-
|_J
Q

robusto para sobr iiglamiento hasta un grado Gtil

de pureza a partir de una wmescla de rveaccidn, vy oa la
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formulacidn en un agente terapéutico o de Jdiagndstico

lcaz. Por sjenplo, wun compuesto Quse Lenga una “valencia

n no es un compuesto contenplads

la invencién
La expresién “sustituide” gignifica que wno <o mwas
hidrégenos scobre un dtome de un grupo o resto, designado
raciflﬁamcut o no, 3& reamplaza oon una geleccidn del
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con la condicidén de que no
zxceda la valencia normal del dtone v que la sustitucidn

como resultado un compuesto estable.  Si

9}
(1

musstra s

enlace a un sustituyente cruza ¢l enlace que conecta dos

Atomos de un anillo, entonces dicho sustituyentes puede

Cituyente e wuestra sin indicar =1 Atome mediante ol

cituyente se une al resto del  compuesto,

entonces  dicho asustltuyente puede estar unido mediante
cualguier Atomno de dicho sustituyentcs Por zjenplo, cuando

sustituyente es piperazinilo, piperidinile bl

tetrazolile, a menos Jque s especifique otra cosa, tal
grupo piperazinile, pipsridinileo o tetrazolilo pueds 2star
unido al rvesto del compuesto de la invencidén mediante

louier Atone de tal grupo piperazinilo, pipsridinile o

grupo aparacse mAs ds una ves an cualgquier constituyente o

compuesto, su definicidn en cada caso es independiente de

su
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definicidn en cualquier otro caso. Por lo tanto, por
& sustituido con 0 a

tuids con

hasta doz grupos R, vy R, en cada caso, 8se 3e2lecoicona

l_‘

ida d= posib R.

=

U7

Ademds, si un grupo s= muestra sustituido con un grupos R
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C1-Cs (p. ej., alquiltic C-Cs), entonces dicho grupo esta
opcionalmente susticuido con grupos R Cp, Ty, O3, O o Cs
(p. =ej., alquiltio Cy, Cy, T3, T4 o Cs5). Dichas

kLl

Q

«‘I.-

combinaciones de sustituyentes y/o vari g8, sin ewmbargo,
se permiten Onicamente si dichas combinaciones dan comno

resu
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En una realizacidn egpecifica, la expresiin

"aproximadamznte" significa dentvo de 20%, preferiblemente
dentro de 10%, y wés preferiblemente dentyro de 5% de un

valor intervalo dado.

[}

El rendimiznto de cada una de las reacciones deacritas
del

L

P

n este documento se expresa en forma de un porcentaje

U1

limiento tedrico

[o B

ren
B. Expresiones y convenciones de co-Cristales, sal,
profarmaco, derivado y solvato
Lasg sxpresiones “profarmaca” ul "devivado de
profdrmaco”  significan  un derivado o vehiculo unido
Armaco activo que

experimenta al wenog alguna hiotransformacidfn antess  de
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y se transforman rapidamente in vivo para producir el
compussto  parental, por ejenplo, por hidrdlisiz en la
sangre, y Jgeneralmente incluyen ésteres y andlogos de amida
de los compusstos pa1~utaWes. El profirmaco se formula con
bilidad cquimica, wmejorar la

Yy el seguiniento por parte del paciente, mejovar

la kdodisponibiliaaa, prolongar la duvacidén de la accidn,

mejorar la selectividad de Srgancos, mejorar la formulacid

i_l
o

ot
po

(por zjemplo, aumentar la hidrosclubilidad) yv/o reducir los

efectos secundarios  (por ejemplo, la toxicidad). En

O
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general, los profirmacos por 21 wiswmos puedasn tensr una

actividad bioldgica dé€kil o nula y son estables en las

condiciones normales. Los profirmacos pusden prepararse
ficilmente a partir de los compusstos parentales usando
métodos conocidos en la técnica tales como los descritos en

A Texthboolr of Drug Design and Development, rogsgaard-

Larsan vy H. Bundgaard (ads.), Gordon & Breach, 1991,

Prodrugs”; Design  of  Prodrugs, H. Bundgaaid (ed.),

Elseviar, 1935; Prodgs: Topical and Ocular Drug Delivery,

, 1992; Methods in

Enzcymology, . Widder =t al. (eds.), Vol. 42, Acadamic

1975; Bicreversible Carriers in Drug Design, E.B. Roche

(ed.), Elzevier, 1987, incorpordndogse  cada  uno  cono

La expresidn “profirmaco farmacéuticamesnte aceptable”,
coms 82 usa en este documento, significa un profirmaco de
o que, dentro del alcance de un
undada, es adecuvads para uso  en

acto con los tejidos de serez humancs y  animales

infericres sin  que  2e  produzca toxicidad  indebida,

con una rslacidr
=1l uso para el ¢ue estéd destinado, asi como las formas
zwitteridénicas, cuando sea posible
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La expresidén “sal” gignifica una forma i

compussto parental o el producto de la reaccidin entre e

Laz sales de log compusstos de la presente invencidn pueden

sintetizarse a pavtir de los compusatos parantales que
. .o .o . .

ienen un resto Acido o bazico por métodos quimicos
convencionalas. Genevalmente, las sales 32 preparan pov

reaccién de la base libre o el conpuesto parental &cido con

LS IR

cantidades estequiomitricas o con un exceso del Ecido o

1y
0
(3}
m
2
[as
U
(o
O
I
o]
‘_J
|_| -
<
18
=
n
‘1)
1]
c
[w)
g
ey
l_! -
s
1]
(2
1_1 -
(]
]
Wl
1)
(o3
]

gignifica una sal de un compuesto de la invencidn que,
dentro del alcance de un criterio médico bhien fundado, es

adecuada para uso =n contacto con lozs tejidos de seves
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mn con una  relacidén kenesficico/riezsgo  razonable,

generalmente soluble o dispersakblsz en agua o aceite y
a

armacéuticamente aceptables. Como los compueatos de la

sal equivale al uso de la forma de base. Pueden
lo, en

=ncontrarse listas de saless adecuadas, por ejemplo, en £.M.

Birge &t al., J. Fharwm. Sci., 1977, €6, pags. 1-19, que 3o
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incorpora en

totalidad.

bases libres v

¥ Y ooque
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egtedrico Aoid
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La expres
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armacéuticamnent
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formadas con Acidos inorginicos tales

pamoico, dcido pectinico, &cido
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Acido pilcrico, Acido pivéalico, Acido
C . D e .

do  pirdvico Adcido  salicilicao, Xahuln
- L} -~ y - L] - »

O succinico, doido  sulfanilico, Acido
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retiznen la sficacia v las propiedades bhiocldgicas de los
3 prop gl

ibres v que no son indeseables bioldgicamente o de

otra forma, formadas ocon bases inorginicas  tales  como
P g . :
amcniaco o hidréxide, cavbonato, o bicarbonato de amonio o

al tal como sodio, potasio, litio, calcio,

magnesio, hierro, cinc, cobre, wanganseso, aluninio  y
similares Sz prefieren particularmsnts las sales de
amonio, potasio, sodio, calcio vy magnesico, Las sales
derivadas de bases organicasz no téxicas farmaciuticamente

aceptables incluyzn galzs de aninas primarias, secundarias

vy terciarias, compuestos amina  ouaternaria, aminas

=n1 la naturaleza, aminas ciclicas v resginas de intercamnbio
ifnico bésicas, tales oo metilamina, dimetilamina,
trimetilamina, lawina, dietilamina, tristilamina,

opropilamina, tripropilamina, tribubtilaminz, etanclamnina,
dietanolamina, 2-dimetilamincetancl, 2-dietilamincestanol,
diciclohexilamnina, ligina, arginina, histidina, cafeina,

hidrabamina, colina, betaina, etilendiamina, glucosamina,

metilglucamina, techromo, purinas, piperazina, piperidina,
N-etilpiperidina, compuestos de tetrametilamonio,
compusstos de tetracstilamonio, piridina, N, N-
dimetilanilina, N-metilpipervidina, N-wetilmorfolina,
diciclohexilamina, dibencilamir N,N-dibencilfenetilamina,
l-efznaminea, SN/ =-dilw letilendiami TE31Nas de
poliaminag v osimilares Son basss orginicas no té:;cas

etanclamina, trimetilamina, diciclohexilamina, colina vy
cafeina
La expresiin “solvato” significa una asociacidén fisica
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de un compuesto con una o mids molécula
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complejo  de  estequiomstria variable formads mediante un
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soluto  (por ejemplo, un

disolvente, por zjemplo, agua, etanol o dcido acético. En
ciertos casos, el solvato podrd aislavse, pox ej=mplo,

t
n coms solvatos que pueden aislarse. Los

invencidn y uno o més formadorss de co-cristales (nicos que
pusden incluir moléculas &cidas, hésicas o neutras que son
sédlidas o ligquidas a tempevatura amnbiente. Por

-L L

consiguiente, los co-origstales abarcan compuestos

otros tipos de cristales de componentes miltiples.

La expresién “co-cristal farmacéutico” significa co-

cristales que comprenden unc o més  forgpadores de co-
cristales farmacéuticamente aceptables.

Los compusstos de  la  presente  invencidn gque  se

analizan a continuvacién incluyen la base likre o Zcido de
los mismos, sus gales, co-cristalss y profédrmacos y pueden

incluir Adtomos de azufre oxidadeozs o Atomos de nitrdgeno

cuatzrnizados en su estructura, aungque no 32 indique o 3

=2
=
L
[37]
ot
=
Al
n
[N
iy
e
—
i—'\
[_I
o
=
=
(o
>
ot
o

particularmente las formas

farmacéuticamente aceptablezs de los mismos. Dichas formas,
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C. Expresiones y convenciones de isémeros

El término “izdmeros” szignifica compusstos que tienen
el wmismo ndmero v tipo de Atomos v, por lo tanto, el mismo
peso molecular, pere difieren  con  respecto a la
n o configuracién ds los Atomos en el espacio.
i incluye esterecisimeros 2 igdmeros

Las expresiones “estereoizdmero” o "isdmero Sptico’”

ican un izdmsro establs que tiens al menos un Atomo

n vestringida que da  lugar a planos

vy otra eatrucktura quimica existentes en los compuestos de
la invenciéin que pueden dar lugar a esterecisomeria, la
invencién contempla  esterecisdmeros  y o mesclas de los
mismos. Los compuestos de la  invencidén y  sus sales
. Zode - - - L 4 - - o - -

incluyen &dtomos de carbono asimétricos vy, por lo tanto,
orma de estersoizdmercs individuales,

racematos  y  oen forma  de mezclas  ds enantidmeros vy

orma de una mescla racimica. 81 se dezea,
3in enbargo, dichoz compusstos pueden prepararse o aislarse

coigdmeros puros, &3 decivr, =n forma de
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individuales de los compuestos =& preparan por sintesis a

partir de materiales de partida &Spticaments activos que
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contienen los centros quirales deseados o por preparacién

de mezclas  d=z  productos enantiomé€ricos seguida de

de diasterefweros seguido de separaci

t€enicaz  cromatogrédficas, uso de agentes de= resolucidn

Ed

merog o columnas

m

quiral, o separacién directa de los enanti

cromatograficas quirales. Lo compusatos de partida de

cgtereoquinica particular estén disponibles zn el wmevcado o
todos que se describen a continuacién
y ge resuslven por técnicas hien conocidas en la té&cnica.

La eypresidén ‘“enantidmeros” significa un  par de
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Las expresionss “mezcla  racémica” o "racemato”
f

ican wna mezaola que  contisne  pavtess  iguales  de

n “mezola no racimica’ significa una wmezcla
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alrededor de dobles enlaces (por ejemplo, cis-2-buteno vy

cis-1,3-diclorociclobutanco y trans-1,3-dicleovociclobutano) .
Ya «que puasden estar presentes dobles enlaces carbono-
carbono (olefinicos), dobles enlaces C=N, estructuras
ciclicas y similares en los compuestos de la invencidn, la

invencién contempla cada unce de los diversos  ias
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gazométrioos estables v mesclas de los mismos que resultan
de la organizacidin de los sustituyentes alradedor ds sstos
dobles  enlaces y en estas estructuras ciclicas. Los
sustituyentes vy los  isdmeros  ss designan  usando la
convenclén Cib/traLS o usando el sistema EF o Z, donde la
exprzsiin “E” significa sustituyentes ds orden supsrior an

lados  opuestos del  dobkle enlacs, vy la  expresién “I27

mismo lado

l_l.
-
l 3
2]
=
m
l_l

significa sustituyentes de orden super
1 doble enlace. Una discusidn minucicoza sobre izomeria E

y O ge proporciona en J. March, Advanced Organic Chemistry:

FReacticns, Meschanisms, and Structure, 47 =d., John Wilsy &

Sons, 1952, gue 3= incorpora en  este  documento oomo

zjemplos representan isdmeros E oindividualss, isdmercs 2
individualez y meszclaz de izdmercs E/Z.  La determinacidn
mercos Ey 2 pusde rsalizavse por wétodos

analiticos tales como cristalografia de rayos %, 'H RMN y

Algunos de los compuestos de la  invencidn pueden
exigtiy en wis de una forma tauvtomirica. Como  se ha

mencionado antervicrmente, los compusstos de la invensisan

gsterecquinica del compusesto. De esta mansra, por ejenplo,
log enantidmeros a wenudo presentan una actividad bioldgica
zrente, incluyenda diferencias en

propiedades farmacocinéticas, que inclu

o
=

:
1=-

‘1 _ e Coa i e
&m a proteinas Y similares, Y propiedades
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imilares. De esta manera, un experto en la tifenica

apreciard qus un enantidmsro pueds ser més activo o pusds

(9]

cotos  benzsficiosos  cuando  e3td en mayor

cantidad que 21 otro enantifmero o cuando s3: sspara del

sabrd cdmo separar, cenrigquecer o preparar sslactivamente
los enantidmeros de los compuestos de la invencién a partir

de esta descripeidén y  del  conocimiente de la téc

{

De esta mancra, aundgus puseds usarse la forma racimica
del férmaco, normalmente e menos eficaz que administrar
una cantidad igual de un farmaco enantioméricamente puro;
de hecho, =&n algunos casos, un enantidnero puede  ser

ia meramsncs Como
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denostrado qus 38lo el i

ey
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De =34 manzra, 31 un, enantidmaro =3

farmacoldgicamente was activo, menos téxico, o tiene una

disposicidn preferida en 21 cuerpo con respeckto al otro
enantiémero, deberia ser terapéuticamente mwis beneficiosc
adminiztrar preferentemente  =8&  enantidmero. De esta

manera, el paciente que experimenta el tratamisnto se

cexpondria a una dosis total inferior del farmaco y 2 una
dosis infericor de un enantidmsro qua &3 posiblemente tdxico
o un inhikider del otro enantidmero

La preparacién dez enantifmercs puros o mesclas de

exczso znantiomérico (se) o puresa enantiomErica deseada se

realiza mediante uno o mids de los muchos wétodos de (&)
geparacifn o resolucidén ds enantifmeros, o (b)) sintezis

3,

Ecndca, o una combinacidén de losg wmismos. Estos métodos

quiral e incluyen, por ejemplo, cromatografia usando fases
estacionariaz quivales, formacidn de complejos hospedante-
huésped enanticzzlectivos, reaolucién o sintesisz nsando

auxiliares quiralsz, eintesziz enanticselectiva, resolucién

cinética ensimdtica y no encimdtica o eristalizacisdn
enantioselactiva sapontdnea.  Dichos méEtodos se describen,
en gensral, en Chival Separvation Technigques: A Practical

Approach (2* Ed.), G. Subramanian (=d.), Wiley-VCH, 2000;

T. E. Beesley y R. P. W. Scott, Chiral Chromatography, John

Wiley & Song, 1999; v Satinder Alwija, Chiral Separations by
Chromatography, Am. Chem. Soc., 2000, Ademis, existen
nétodos, igualmente bien conocidos, parva la cuantificacidn

del exceso enantiomérico o la pureza, por ejemplo CG, HPLC,

CE o RMN, vy la asignacién de configuracién absoluta vy
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conformacién, por ejamplo CD ORD, cristalografia por rayos

En general, se incluyen todas laz formas tautoniricas

y las formas isowméricas y weczclas, ya sean  1z28meros

\

geométricos o  esterecisdmercs  individualezz o wmezclas
racémicas o no racémicas, de una eatructura quimica o
compuesta, a menos  Jque 8e indigue  especificamente  la
estareoquimica especifica o la forma isomérica en =21 nombre
o la estructura del compuesto.

D. Expresiones y convenciones de administracidn

farmacéutica, diagndstico y tratamiento

COMD Al

La expresién “cantidad eficaz” signi
dz un compuesto de acuevdo con la  invencién  en cuyo
contexto se administra o s2 usa, que es suficients pava
conseguir el efecto o resultads deseado.  Dependiendo del
contexnto, la expresidén cantidad <eficaz puede incluir o
Kag
b

puade ser gindnime de una cantidad farmacéiuticamente eficaz

"cantidad tevapéuticamente eficaz” gignifican una cantidad
de un compuesto de acuerdo con la ix
administra a un paciente que lo necesita, ez suficiente
para realisar el tratamiesnto de estados de enfearmedad,

Cienen ucilidad los
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(o,
ﬁ

ger suficiente pava activar

la vespussta bicldgica o wé&dica ds un tejido, s3istema o
paciente que esté buscando un investigador o wmEdico. La
cantidad de un compuesto de acusrdo con la invencidén que

zonstituye una cantidad terapéuticamnente &
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como el compuesto vy

conposicidn usada

- LIt

de adminigtracidn,
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tiempo ¢ue los compuestos de la

feniends en  cuenta su proplo

“oantidad

cuando s2
deseads O
mEtodo,

ser zuficiente
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Esta cantidad debh

puede  1ncluly

, Jque
=1 un pacients o en un tejido

vivo, Jque  estd  buscando

médico. La cantidad de un compuesto de

invencidn que constituye una cantidad sficaz

compuesto vy
de diagndstico usado, la
via de administracién, la

la
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férmacos y otros compuestos usados en combinacidén con o
al mismo tiempo que los compuestos de la invencidn, vy, si
el ohjeto de la aduinistracidn del agente de diagndstico &3
nte, la edad, peso corporal, estado de salud

general, sexo y dieta del paciente. Easta cantidad eficacz

teniends en cuenta su propio conocimiento, la  téconica

La expresiin “modular” significa la capacidad de un
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compuestoe de alterar la
glucocorticoides, por ejemplo, por medico de la unidn y

estimulacidn o inhibicién ds las respuestas funcionales del

La expresién  ‘“modulador” en &l contexto de la

P

lescripeidn de  compusstos de acuerdo con la  invencoidn,

I

1=

1

fica un compuesto qus wmodula la funcidn del veceptor

i
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de glucocorticoides. Como tales, los moduladores incluyen,
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La expresién ‘“agonista”, en el contexto de  la
descripeidin de compusstos de acnerdo con la  invencl
significa un compuesto que, cuando Se une al recsptor de
glucocorticoides, potencia o  aument
receptor de glucocorticoides. Como tales, los agonistas

incluyen agonistas parciales y agonigtas totales.

descripeidén de compuestos de acuserdo con la  invencidn,

ica  un compuesto que provoca la respuesta

zetimuladora  mwAxima del receptor de  glucocorticoides,
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auncque  astén  presentes  receptores  Jde  glucocorticoides
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descripeidén de  compusstos de acuerdos con la invencidén

ica un compuesto que no puseds Provocar una respussta

zstinuladora  wéxima del  receptor de  glucocorticoides,
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La sxpresidn “antagonista total”, en ¢l contexto ds la
n  Jde compuestos de acuerdo con la  invencidn,
ica un compussto que provoca la respussta inhibidora
méxima del receptor de glucocorticoidess,  auncgque  estén

tes receptores  de  glucocorticoides libres (o

117, en &1 contexto de
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n de compusstos de acuerdo con la invencidn,

receptores de glucocorticoides presentes.
La expresidén “tratamientoe” significa el tratamiento de

un ¢

mn

stado de enfermedad en un pacisnte e incluye:
(1) la prevencién de que se produzca un estado

de enfermedad en un paciente, en particular, cuando dicho
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=h

orma al

-

paciente eztd predispuesio genéticamente o de otra

icado;

(P!

r

estado de enfermedad pero aln no se le ha diagnos

(]

(ii) la inhibicién o wmejora del estado de anfermedad

(1i1) el alivico del estado de enfermedad en un

. .
pacients, es dacir, causando la regresidén o curacidn del

ft-

Métodos sintéticos generales para elaborar los

compuestos de Férmula (I)

- o

La invencién tawbién proporciona procedimientos para

n

-

elaborar compuestos de Férmula (I). EBEo todos los esquenas,

P 1, 2, - -
a menos que ge especifique otva cosa, R RY X e Y an las

L=
]

Srmulas  que  se  muestran  a  continuacidn tienen los

la invencién estin disponibles en el mercade o 38 preparan
Acilmente por wmétodos conocidos por los especialistas en
la técnica.

Las condiciones de reaccidn vy los tiempos de reaccidn

Eptimos pueden variar dependiznde  de  los reactivos

)]
[al]

particulares cmpleados. A menos que se especifique oty

coga, un especialista en la tienica puede clagir fiacilmente

experimentales" se  proveen procedimientos  especificos.
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intermedios Yy productos pueden purificarse por

W

cromatografia sobre gel de silice y/o por recristalizaci
Los compuestos de  Férmula  (I)  pusden prepararse
mediante el nétodo indicado en el Esquema I.

‘a HO CF,  Reduccion .. HO_ CF, Escisisn
R N OH 2

e wr A
R' Oxidativa

X M\ Bromum de prnparqnu \ e

T

BN . ciclacion v HO CF, — i

e R R — \ 'y I !
-~ - £ T Ser, . RUSSN

Vi

Como 3¢ ilustra en el Esquema I, un intermedioc de
ster de Pérmula (II) dondes R’ 23 Me o Et, 3¢ reduce oon un
agente reductor adecuados tal como hidruro de aluminio vy

litio, en un disolvente adscuado, tal como THF o Eter

dietilico, para producir el 1,2-dicl de Férrula (III). La
escizidén oxidativa de 1,2-dicles 3¢ conoce en la técnica y

puade lograrss con &dcido peryddico o tetraacetato ds plomo,
por ejemplo, en un disolvente adecuado, tal coms metanol,
para proveer la cetona (IV). La reaccid:
con un alquince adecuado, tal como bromuro de propargilo, en
un disolvents adecuado, en presencia de metales adecuados,

tales como aluminic, y sales adescuadas, talss como cloruro
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mercirico, proves un alquino ds Férmula (V). La reaccidn

d=l alquino de FéSirmala (V) con un haluro d

heteroarilo

i

apropiadamente sustituido (A), donde P oes  un  grupo

protector en la amina v A es Br o I, en un disolvente
5 adecuado, en presencia de una base adecuada, proporcicna un
compuesto de FPdrmula (VI). La ciclacién d=l compuesto de
Férmula (VI), en un disolvente adecuado, =2n presencia de
una base adecuada, proporcicona un compuesto de Fdirmala (I) .
Log  compuestos de Férmula (1) también  pueden
10 preparvarse mediante el wétodo indicado en el Esquema IT.
H 0 .
O 0O | ﬂ 7% MaBr
/ﬂ H(_/N.,_.CHg . N
e N - W — FC N CH, ——mm
F3C ; O C,F3 + ° 3 | 3
HCI CH,
Vi
O 1 "0
[ R=M N\ ]
> 7 N > - ) " (‘;F3
3 CuX
Vil \Y
Esquema II1
En este planteamientao, se acoplan anhidrido
triflucrcacético & hidrocloruro de N, O-dinetilhidroxilawmina
15 bajo condicicones bésicas para proporcionar

trifluocroacecamida (VII). La amida Weinirebh (VII) se hace

reaccionar con un bromuro ds dimstil vinil magnssio para

20 reactivo de organocobre, derivado de un reactive Grignard u
organclitio, tratando con una  sal  de cobre, para
proporcionar <l producto de adicién ds 1

4 (IV). Este

intermedio de triflucro cetona (IV) s

b

a2l un
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Los compuestos
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(I) mwediante las ctapas que se
I.
de  Férmula (1) también  pusden
mEtods indicads en =1 Esquema ITT.

4 F’ce., !()H 5 _LF’cz, Li-TMS acetiluro A CF
ey T [ ; e
R R’ ) R’ H({
X X
Esquema III
Como se ilustra en el Esquema III, haciendo reaccionar
10 el intermedic de Férmula (IV) con una fuente anidnica de
gulféxido quiral (IX) en presencia de una base adecuada,
tal come LDA, en un diasoclvents adecuado, tal como THFE, se
proves un compuesto ds Férmula (X)) . La raduccién del
sulféixido de Féimula (X) con agentes reductores adecuados
15  proporciona el compussto de Férmula (XT) La reaccidn del
compuesto  de  Férmula (XI)  con reactivos  tales cono
tetrafluoroborats  de  trimetiloxenic  en un disolvente

di

[} (Y10

l:-l(

srometano, de una bhasa

adecuada, tal como carbonato de potasio, proporciona <1
20 epdxido de Pérmula  (XII). Se puedse 1llevar a cabo la
reaccidén andloga para elaborvar el epdxido isomérico, La
reaccidn del epdxido (XIT) con un nucledfilo adscuado, tal
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_______ cilure de litio, en un  digolvente

adecvads, provee un algquing de Pérmunla (V) que luego se

método
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El intermedio de hetercaril halui apiropliadamente

U
I_l
| ]

sustituido (2) se puede preparar por <1 wétodo Jque se

,,J( . ._,.Rz | - ’,.x_\ ..-"R: P _,.‘J( - JX.IQ__J'R!
ﬂ =7 reduccion l 3 ,“\ il I \I,
- e e ; L
D\N,_.n.\;;‘f H o, \J"Y np ,‘_,:;.‘l' HHP \|/

[l Hal
X1 X XV A

Esquema IV

~

Como ge sefiala en el Eaquena IV, el compuesto nitro de

p

partida (XIII) se reduce bajo condiciones de reaccidn

l_l

convencionales Y catalizador, para proveer a
correspondiente amina d= Pdrmula  (XIV). La halogenacidn
del intermedic de Férmula (XIV), usands un  reactivo
adecuado, =n un discolvente adescuado, proves un compuasto
halogenado de Férmula (XV). La protecoidn dzl grupo amino
del compueste de Férmula (XV) con un grupo protector
adecuads, bajo condiciones convencionales, proporcicona el
intermedio sustituide deseado de Férmula (A).

o de cristales iniciadores dtiles para

elaborar, por ejemplo, compuestos co-cristalinos dentro del

cionzs de desarvollo
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de coristalzs parva Jdisclver =1 compuesto, permitiendo la

evaporacidén lenta del disclvente, y posiblemente aumentando
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hallar dog sisgtemas dizolventes en los que el compussto =3
goluble en un sistema pero insoluble en el otro (los dos
sistemaz dizolventes son inmiscibles o pricticamente

n de liquido y miscikbles para la

n de liquido. La

difugidn de vapor requiere disolver el compuesto Sn un
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ezte reciplante

1te mis grande se disemine en la solucién en el
redipilente interno, causando qus el compuasto se
alice. Log nmétodos de difusidn de gel implican
disminuir en gran medida el indice al  cual  los
reaccicnantes se combinan, haciendo que los resacciconantes
se diseminen a través de una barrera de gel. Los métodos

dz  gradiasnte tifrmico  incluysn  enfriar  lentaments las

mas completaments, 8e axponen los siguientes ejemplos.
Estos ejemplos son para finss de realizacicones ilustrativa

1, v no se han construido come limitacidn

del alcance de la invencidn de ningin modo, cono  se

de partida eatén disponibles en el mwercado o pueden
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srepararas faciluar
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Ejemplos exper
Ejemplo 1: Preparacién de éster terc-butilico de Acido

5 (6-metanosulfonil-4-yodopiridin-3-il)carbamico

M+l = 399,7

LN
o\°

La sal de sodio de wmetiltiocl (coms solucidn al 1 11

l’l'

10 agua, 70 g, 150 mmol), 2-clovoe-S-nitvopividina (20 g, 126

mmnol) vy tetrahidrofurano (THF; 300 mL) 3¢ combinaron en un

matraz de 500 wL Erlenmsysr equipado con una varilla
agitadora La mezcla resultante z& agitd duvante 24 horas

a temperatura normal. La mezcla de reaccidn se diluyd
15 wvertiéndola en 780 wl de Eter distilico y 200 wlL de NaOH

L L L

IN. Las capas se¢ sspararon y la capa orgénica se lav

200 ml de NaOH 1 N. 2e concentrd usando dos porciones de
E0 mL de wetanol como rvefusizo. La pasta awarilla se

rediscolvid en 100 mbL de wmetancl y 21 producto precipitd con

20 500 mL de solucién de cloruroe Jde amcnio 1N, La 2-

metilsulfanil-S-nitropiridina amarilla (20,9 g, 97%) s3e
recogid por filtracidén y se lavd con dos porcionss de 200

P » 0
mh de agua, se sead en una corriente de aire y se usd 3in

manipulacidén adicional.
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Se mezclaron 2-metilsulfanil-S-nitropirvidina (20,9 g,

mmol) , dicarbonato de di-terc-butilo (39,9 g, 192 mmol)
7

;0 mmol) en un frasco

hidrogenacidn en 250 mlL de metanol, y s¢ agitd a 50 psi
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erzo. La pasta amarilla se disolviéd en 70 wl de

lgunos minutos, precipit
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ocristaling fino. Dezpués  dez  agitar durante 4

tos, el s&8lido se recogid por filtraci

ximadamasnte 20 mL dz cloiuro de wetileno vy se afladieron
mbL  de hexanos para formar una segunda cosecha  de
ucto.  Este s&8lido se vecogid por filtracidén y se lavd
dos porcionzs ds 20 mlL de hexancoz para dar 2,4 gramos
sroducto deseado. Las dos cosechas se combinaron
ron a vacico a 20°C duvante 1 hora pava dar &ster terc-

lico de &cide (6-metilsulfanilpiridin-2-il)cavbimico

;0 9, 91,5 mmol) en

c

______ m matraz Jde 1

pado con una varilla agitadora. El sistema se 52118

una tapa y 32 lavd con una corrientes de argin duvante



h

10

15

20

30

2555

72

P09-0463-PCT

10 minutos v se g2lld en argdn. Se aftiadi

hasta -78°C. Se afiadid n-butil-litic (91,5 wl, 229 umol) y
e 82 agitd duvante 15 minutos a -78°C.
-78°C. Se cargd con yodo un segundo matraz dz fondo
redonds (24,2 g, 137,0 wmol), se sell

o Ccon una tapa y o se

afiadieron 60 wmL de THF anhidro. Se  disolvid el yod

ogitiva y aguja de dos extrencs. La mezcla de reacoi
agitd a -78°C durante 30 minutosg, momento en el cunal se

elimind el bafio d2 hielo zeco/acetona y la mezcla 32 agitd

[
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g
=
T
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[
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a tempzratura ambients durante las sigo

mzzcla  de reaccién se diluyd con 250 wL ds 3oclucidn

[t

saturada acuosa de cloruro de amonio. Se afiad
ticsulfato s&dico con otyoz 200 wL de agua. Lag capas se

mesclaron conpletansy
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S& SEparalron. La <apa acuosa se lavd con 500 wl de &tev

sobre sulfato de sodio, se decantavon y 82 concentraron a
dar E&ster terc-butilico ds Acido  6-wetilsulfanil-4-

yodopiridin-3-il) carbamico (2,0 g, 24%) como un  aceite

(I

A una solucidn de Ester teve-butilico de Acids (6-

W

jur
=]

metilsulfanilpiridin-2-il)carkbémico (8,0 g, 21,8 wwcel) en

—

120 mL de MaCN y 50 wmlL de agua 3= le afadid NaIQ, (11,8,
[

mmol)  seguido de la adicién de clorurs de 1u
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200 wL de agua, =& mescold conpletamsnte, v lag capas ze
Separaron La capa acuosa &< lavd con dos porcionss de 200

ml de Eter dietilico. Las capas organicas se combinaron y

on sobre  sulfato de sodio, se  decantaron  y o 38

se filtrd a través de una torta de adyuvante de £iltro

CELITE®. E1 filtradeo sz concentrd a vacio y se redisolvid

=11 50 mlL de cloruro de metileno. Esta soluci
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un total de 250 wlh de cloruro de wmetileno en alicuctas de

- ‘-A' '-,. o [— '-..- - - ) ey e e ) e e R -
précticamentce incoloro se concentrd a

con hexanos (120 wl) . El s3lido bhlanco s= recogld por
filtracién y sge gzecd. El filtrado se concencrd a vacio y

ssechas 32 coubinaron parva davy Ester

tera-utilice de Acido (f-metanosulfonil-4-yodopiridin-2-

il)carbémico en forma de un sé4lido blanco (6,1 g, 70%). MS

(ES™) m/z 399,7 [M+H]".
Ejemplo 2: Preparacidén de éster terc-butilico de acido

(6-etanosulfonil-4-yodopiridin-3-il)carbamico
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A una mezcla agitada de etanotiolato de sodio (15,9 g;

0,189 mol) en 250 wlL de THF y 100 wmL de agua, a 0°C-5°C, se

nitro-2-cloropividina (25,0 g; 0,153 mwol).

Dezpudzs de 2 horas, la mezcola se vertid en 1200 wh de agua
enfriada con hielo, se agitd durante 15 minutos y se
filtrd El sdlido se lavd con agua y se secd a vacio para

nitropirvidina (57,4 g) y Pd al 10% scobre carbono (10,0 g;

himedo) en 1000 ml de stanol a 50 pasi durante 20 horas y se

nina (48,1 g; 0,212 mol) en 1000 mL de etancl (de la
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A éster terc-butilico de Acido (6-ctilsulfanilpiridin-
3-il) carbamico (27,6 g 0,108 mol) Y N,N,N’,N’-
tetrametiletilendiaminag (27 mL; 0,180 mol) en 200 wmL de

adid gota a goka n-butil-

jmu}
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La mezela se agitd wecénicansente durante 15 winukbosz, 32
calentd hasta 0°C-5°C, se agitd durante 3 horas, se enfrid
»oyodo (60,6 g; 0,239 mol) gota a

gota en 200 wml dz E&ter diztilico. La mezcla se calentd
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lentamnante hasta tenpsratura amblente, ze agitd durante una
noche y 8e inactivéd con <loruro de anonio acuoso y Eter

z

dietilico. La capa orgénica se lavd con metabisulfito de
at
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magnesio (MgS0,) . La eliminacid
proporoiond un residuo que se purificd por cromatografia

ConbiFlash usando acetato de =tilo vy hexanos cono 2l

eluyente. Las fraccionzs ricas des producto g concentraron
a vacio pava provser Ester tarc-butilico de Acido (6-

Una mwezcla de  Ester teve-butilico de  Acido (6-
etilgulfanil-4-yodopiridin-2-il)cavkbiwmico (27,6 g; 72,5
mnol) , NaIQ, (34,1 g, 159 mmol) y <loruro d= rutenio (III)
(0,752 g; 2,62 mmol), en 450 wl de acstonitrile vy 210 mL de
agua, == aJgitd a temperatura ambiente Jurante 18 horas y se
diluyd con éter dietilico y clorure de sodio acuoso.  La
capa orginica se lavéd con agua y salmmera, se secd sobre
sulfato de magnesic, s8¢ tratd con carbén decolorante y s
filtrd  aobre un  adyuvante d=  filtro CELITE®. La
eliminacién de los wvolétiles a vacio proporciond éEster
terve-butilico de Acidoe (6-etanosulfonil-4-yodopiridin-3-
il) carbimico (25,4 g; 24%). MS (E2") m/z 412 [M+H]Y

epararon  de mansra
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andloga: é&ster tero-butilico de Acido 6-propancsulfonil-

vodopiridin-3-il)carbimico y éster terc-butilico de &cido
G- (propanc-2-sulfonil) -4-yodopiridin-2-1il1) carbémico; el

éster terc-butilico de dcido c-metanosulfonil-4-
yodopiridin-2-1il) carbamico pusdes tawbién prepararss usando

este procedimiento.
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Ejemplo 3: Preparacidén de éster terc-butilico de acido

(6-etanosulfinil-4-yodopiridin-3-il)carbamico

‘“’ ’; ‘\\
0
Tna mezela de  Ester  terc-butilico A= &Acido  (6-
5 etilsulfanil-4-yodopiridin-2-il)carkamico (2,7  g; 22,9

mol) vy NaIo, (12,2 g; 57,2 mmol) 32 agitd a temperatura
ambiente en 17% mbL ds acetonitrilo y 53 mbL de agua durante

15 mimntos. Se afiadid cloruro ds rutenio (ITI) (0,322 g;

1,6 mmcl) a tenperatura ambients v la mszela se agitd
10 durante otros 15 mimitos. La wescla ze diluyd con agua y
ge extrajo con diclorometano  (CH,CL,) . Log extractos

combinados  se  gecaron  sobre  sulfa
filtraron y se oconcentraron a vacio, El residuo se

purificd por cromatografia Flash parva dar éEster terc-

cideo (f-etilsulfanil-4-yodopiridin-3-

an

15 kutilico de

butilico dz dcido (6-

-
1

i—l

(e}
3

il)carbamico (4,5 g, 52%), éster

sulfinil-4-yodopiridin-3-il)carbamico (1,7 g, 18%) vy

18
cr
I_J
H

éster terc-butilico de Acido (6-etilsulfonil-4-yodopiridin-
3-il)carbamico (1,8 g, 20%).
20 Ejemplo 4: Preparacidn de éster terc-butilico de &acido

(4-bromo-2-metanosulfonilpirimidin-5-il) carbamico
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J

Se enfrid una solucidén de 5 g (21,2 mmol) de 2-clovo-
E-nitropirimidinag en 50 wmL de THF hasta 0°C en atudsfera de
nitrdgeno. S22 afladieron 2,26 g (22,3 mmol) de tiometdxzido

de sodio. La reaccidn se agitd a temperatura ambiente
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indicando la formacidén del producto deseado. La mezola se

A una solucién de &5 g (29,2 mmol) ds 2-metilsulfanil-

E-nitropivimidina en 200 kL de etancol absoluto v 120 wl de

C

doido acético glaciar se afadievon 16,21 g (2922 mmol) de
hicrro zn polve vy la mezcla sz calentd en un bafic de aceite
que 22 mantuvo a 20°C durante 2 horas. La reaccidén se
diluyd con 250 wml de acetato de etilo vy se £iltvd a través
de un adyuvante dz filtro CELITE®., E1 f

dos porciones de 100 wL Jde agua, y =l pH de la capa

o . < : .
organica se ajustd afadiendo solucidn saturada acuosa de

se lavd con salmuera, s zecd sobre sulfato de sodioc vy se

a vacilo para proporcionar 2,1 g (51%) de 2-

Se enfrid una soluciin agitada de 2,0 g (14,2 mwol) de
fanilpirimidin-&-ilamina en 50 kL de
diclovometano y 10 mL de wmetancl en un bafio de hielo. Se
ne g (15,6 o1 ) de tribromro de

de 10

=
%}
£
=}

banciltrimestilamonio an porciones durante un per
minutos. La mezcla se agitd a 0°C durante 15 min, vy
después a tewmpevatura ambiente durante 3 ninutos. La

mezcla  =2e  dinacktivd  con solucidén saturada  acuosa de
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bicarkhonato eédico hasta que el pH fus 8. La capa orgénica

ge separd y elimind. La <apa acuosa e extrajo con dos

srganicas se cowbinaron, se lavaron <on agua v 2almuera, se

)
<
)
[B]
(BN
]

gsecaron zobre sulfato de: sodioc vy 8e concentraron

La mwezcla bruta se absorbid en gel de silice

hexano  para  proporcionar 150 wmy  (5%)  de  4-browo-2-

A una solucidn de 150 wmg (0,68 mwmol) de 4-bromo-2-
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afladieron 1,5 mL (1,5 mmol) de  solucidn 1IN de

LR SV IS 5 A

big(trimetilsilil)amida de aodio en THF a 0°C gota

Despuis des agitar la solucidn negr

, durante 15 wminutos, se

0y

afiadid una solucidn de 149 wg (0,62 mwol) de dicarbonato de

durants 90 minutos a 0°C. S22 afiadieron 13 wlh de solucidn

capas Ss  Sspararon. La capa acucsa sz extrajo con dos
porciones de 250 wml  de acetato de etilo. Las capas

orgénicas reunidas se sacavon sobre sulfato ds magnesio y

ge concentraron a vacio para proveer 2128 wmgy (100%) ds &ster
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Ao (4-bromo-2-metilsulfanilpirimidin-5-
il)carbémico.
Una mezcla ds 218 wgy (0,68 mwmol) de Ester teve-

butilic de  Acido (4-bromo-2-metilsulfanilpirimidin-5-

O

il)carbémico, 264 wg (1,7 mmol) de peryodato de zodio v 7
mg (0,03 wmol) de cloruro de rucenio (III) en 4 wh de
acetonitrilo vy 1,7 wlL de agua se agitd a Ctemperatura

ambiznte duvante una nochz., La reacci

mL de Eter dietilico y se filtrd scobre un adyuvante de
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Ejemplo 5: Preparacidn de N- (2-Bromo-6-

metanosulfonilpiridin-3-il)-2,2,2-trifluoroacetamida

0

l.

g
N

O

NH, -~ _NH _.CF,
s N7 “Br A
0 o

A una  solucidn  de 620 wyg (2,64 wmol) de  2-
10 metilsulfanil-S-nitropirvidina en 22 wh de MeCN y 9 nlL de
ieron 2,34 g (10,9 mmol) de peryvodato sddico
seguidos de la adicién de 15 my (0,07 wmol) de clorure de

rutenic  (III), vy la reaccién se agitd a tempervatura

}
n

'(fll

-

ambiente durante 16 horas. Los dog se filtraron y el
15 filtrado se diluyd con 50 ml ds agua, 3¢ sxtrajo con 150 wl

dz acetato de etilo, s secd sobre sulfato de magnesic, se

~

filtrd v se concentrd a vacio. El s38lido gris se purificd
gs de una columna de 3ilice con DCM

para provesr 692 wyg (94%) dz 2-wmetanosulfonil-5-
20 nitropiridina.

m ds 241 wmg (0,24 maol) d= 20%

1
mol) de la 2-metancsulfonil-S-nitropiridina en 15 mL de

MeOH v 2 wmL de aaceta
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hidrédgeno durante 2 hovas. La soluciin se filtrd vy 3e
concentyd La mezcla bruta se purificd adicionalmenie por
filtracién a través d= una lunna de silice con acetato de
etilo para propoircionar 510 gy (26%) de -

metanosulfonilpiridin-3-ilamina.
A una solucién de 510 wg (2,96 mwraol) de  6-

metanosulfonilpiridin-2-ilamina en 1,25 wlh de AcOH sz le

t—

afladieron 0,15 mL (2,96 mmol) de bromo en 0,5 wl de AcOH a

temperatura anblence gota a gota La suspensidn resultante
ge  agitd durants 1  hora. La reaccién ae  convirtid
cantelosanente a una bhase hasta pH = 10 con NaOH ¢ M. La
golucidn se extrajo luego con dos porcionzs de 150 wl de
dicloremetano, se s20d con sulfato de magnesio, se filtrd v
gz conczntrd a vacio.  La mecela bruta indicd una wezcla
2:1 de producto:producto  dibromo  por RMN. Estos  dos

a sobre gilice

=

productos  s&  Separaron  pol dromatogra

o\0

(hexano/EtOAC) para proporcionar 2

e
N
=

my (40%) de 2-bromo-6-
metanosulfonilpiridin-3-ilamina.
A una solucidn de 5,0 g (19,9 mmcl) de 2-bromo-6-

mosulfonilpiridin-3-ilaninag en 100 wl de diclorometano

durante 20 minutos. El dizolventce se evapord para dar un
» agua ¥y el compussto se reoogid
por filtracidn con succidn pava proporcionar 6,7 g (97%) de
N- (Z2-Bromo-6-metanosulfonilpiridin-2-411)-2,2,2-
trifluorcacetamida.

Ejemplo 6: Preparacién de 1,1,1-trifluoro-4-(5-£fluoro-

2-metilfenil) -4-metilpentan-2-ona
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cuello con ana tapa de g

ma y el segundo cuello se equipd
con un enbudo cusntagotas graduads de 500 mL.  El sistema

se lavd con argén durante 20 minutos a través de una

entrada de la aguja por el cusllo inferior, wediants =21
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» bajo un flujo

lento de argén Se afiadid bromuro de 2-metil-1-
propenilmagnezio (0,5 M en THF, 1220 whL, 610 wmol, 1,1

mn en dog alicuotas de

)

500 mL, seguidas ds una alicuota ds 220 ml y luego sz lavd
e
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sistema s: sumergid en un bhafio de hielo a 0°C durante
hora. Se afladid gota a gota metoximetilamida de Acido 2-

metilbut-2-encice (86,4 g, E50 mmol, 1,0 aquiv.) en 100 wh

1 52 agitd durante otros 20 uinutos.

El embudo de adicidén se cargd con 500 mlL dz HCL concentrado

frio. Ee afiadid HCY gota a gota durante un periodo de 30
minutos, mientras se wantenia la tempervatura interna por

dehajo de 15°C. Una vez complstada la adicidn, se vertid
toda la mezsela en HCL 6N (1000 ml) en agitaci
solucién resultante se diluyd con 750 wL de Eter dietilice
vV ge gepararon las capas. La capa acuosa 3¢ lavd con dos
porciones de 500 ml Jde Eter distilico. Las capas organicas
se combinaron y se lavaron con 750 ml de HC1 1 N. Se vigil

que =21 pH de la capa acuosa fusss <1. Las capas orJgénicas
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de magnesio, se filtraron y se

concentraron a vacio en =2l evaporador rotatorio

ge mantenia la temperatura del bafio a 20°C. Se elimind e

dzstilade del matraz de recolecci
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disolvente continud hasta que no hubo wéds condensacidén. E
producte fus un  liguido anaranjado en el matraz  de
destilacién (aproximadanente 47 g) que se vertid en sulfato
dz sodio (7,5 g). El deatilado se 3e0d sobre aul

sodio y se concentrd a vacio en el evaporador rotatorio

vacio proporcionaron otros 2,6 g de liquido. La 1,1,1-

triflucro-4-wstilpent-2-en-2-ona reunida (total de 65 g,

I=n
1=

A una suspensidn de 1,1, 1-trifluoro-4-metilpenit-3-an-
-ona (49,5 g, 0,328 mol) vy yoduro de cobre (I) (61,9 g,
0,225 mol) en 700 mL de éter dietilico anhidro, a 0°C, se
le afiadid una zolucidn dz brommro de 2-metil-S-flucrafenil
magnesico (0,5 M en THF, 706 wL, 0,353 wol) gota a gota
durante 1,5 horas. La mezcola 8e calentd lancamente a
tenperatura ambiente v 3¢ agits
horas. La reaccidn 3¢ inactiw 0

solucidén de clorure de amonio saturado frio (NH,CLl) y las

capas £& Sepalraron. La capa acucsa 3¢ extrajo con dos

porciones Jde 200 ml de éter dietilico. Las

orginicas reunidas se lavaron con 300 whL  de aolucién
saturada de cloruro de amonic, tres porciones de 200 nl de
agua y una porcidn de 200 mL dz salmuera, ss gscaron sobre

sulfate de magnesio, se filtraron y sSe concentraron a
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vacio La purificacién por cromatografia en columna con
gel de silice (3= eluyd con hexanos) proporciond 1,1,1-
crifluoro-4- (5-flucro-2-metilfenil) -4-mecilpentan-2-ona
(68,1 g, 80%)

Los siguientes compusstos =& prepararon  de  mansra
analoga
1,1, 1-trifluoro-4-metil-4- (2-metilsulfanilfenil) penican-2-
ona;
1,1,1-triflucro-4-metil (3-fluoro-2-

4-(3-bromnofenil)-1,1,1-triflucro-4-metilpentan-2-ona;

1,1,1-tvif
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ona;

4-(S-hromo-2-metoxifenil)-1,1,1-trifluorc-4-nwetilpentan-2-

ona;
4-(E-bromo-2-fluocrofenil) -1 l1-trifluocro-4-netilpentan-2-
ona;

1,1;1—trif1umvn—4 -iebil-4- (4-flucro-2-metilfenil) pentan-2-
ona;

1,1,1—trifluoro—4—metil—4-(2—meti1f=lll)Le wLan-2-ona;
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4-(2-1,2-Dicxinan-2-ilfenil)-1,1,1-trvifluoro-4-netilpentan-

5 4-(2-1,2-Diocxinan-2-il-4-flourofenil)-1,1,l-triflucro-4-

>
|
—
(o]
i
[
(X5
|
2
1=
1
[N
r
[
=
[al)
L]

-2-1il1-5-flourofenil)-1,1, 1-triflucro-4-

4-(2-1,2-Dicxinan-2-il-4-wmetilfenil) -1

10 wetilpentan-2-ona;
2-Dioxinan-2-il1-5-metilfenil)-1,1,1-trifluocro-5-
4-(4-Cloro-2-1,2-Dioxinan-2-11fenil)-1,1,1-criflucro-4-

15 1,1,1-trifluoro-4-metil-4- (2-bromo-5-£luorofenil) pentan-2-

Ejemplo 7: Preparacidn de 4-(5-Cloro-2,3-

dihidrobenzofuran-7-il)-1,1,1-trifluoro-4-metilpentan-2-ona

20 ’

tratd una solucidén de triflucvopiruvaboe de =tilo
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mientras se mantenia la temperatura interna dsbajo de -
mn 82 dejd alcanzar  la
temperatura amblente Jdurants una nochs, 3¢ concentrd a

vacio pava eliminar el THF, s inactivéd omn 1 L de solucién

(a0
=
(s
[77]

gaturada de cloruro de amonio y o as  extrajo  con

porciones de 1 L de é&ter diecilic fage 11

T
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o
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combinadas s2 lavaron con 100 ml de szalmuera, se
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claro  (b.p.

Se tratd una solucifn de éster etilico de &cido 2-

B g, 660 mmol) wmientras se
mantenia la  temperatura  inkterna  dsbaje de 10°C. La
mn  se  dejd ¢calentar hasta temperatura  amblente
durante una noche y se inactivd con 1 L de HC1 1IN £rio. La

mezcla luege se sxtrajo con Eras porciones de 1L de
con 1 L ode 3olucidn saturada acucsa de bhicarbonato sadico,

1 L de salmusra, se secaron sobre sulfate de magnesio, se

filtraron v 28e& oconcentraron a vacio, El residuo se

triflucrometilpentancico como un s5lido hlanco (26%).
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4-(2,2-dihidrobenzofuran-7-11) -2-hidroxi-4-metil-2-

triflucronetilpentancico (27,5 g, 79,4 wnol) e 40 ml de
THF a 0°C durante 20 minutos. Despugs de agitar durante
una noche, la reaccidn 3e enfri

JLIE hovl e B NP N

mL de agua y se tratd con 2 wh de solucidn de NaOH 4 M.

(€8]

Despugs de 10 minutos, la mescla s:2 tratd con otra porci
de 18 wmL de agua, y la mezcla resulta
temperatura ambiente duvante 4 horas. La mescla se filtrd

v con 2inco poroicones de 100
de E&ter dietilico. El filtrado se concentrd a vacio para
dar 24,0 g dz 4-(2,2-dihidrobencofuran-7-il)-4-metil-2-
trifluocrometilpentanc-1,2-dicol en forma de un aceite (992%).

Se agitd una solucids

s
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norometilpentanc-1,2-diol (24,0 g, 78,9

mol) vy NaIdg (24,2 g, 294 mmol) en 260 nL de metanol a

(R
(]

se filtrd a través Jde una capa de adyuvante

2

nce
ciltre CELITE® y la tovta del f£filtre se lavéd con  tres
lo se concentrd a

rd nuevamsnts y 32
orma Jde un acsite incoloro  (100%), que sSe usd =in
en 200 mL de &cido acético <on una golucidn de gas cloro en

RMN. La mezscla se inactivd con 500 mlL de agua y & aiadid

v oen 500 mL de acetato de etilo.
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& fases se separaron y la capa acuosa Se &x

ciones de 500 wlh de acetato de etilo. Las capas
ganicas reunidas se lavaron con dog porciones de 100 wk
salmera, se gecaron sobre sulfato de magnesio, 3e

(BE-cloro-2,2-dikidrobenzofuran-7-11)-1,1,1-triflucro-4-

metilpentan-2-ona (100%), que se utilizd sin purificacidn.

e

Ejemplo 8: Preparacién de 6-(5-Fluoro-2-metilfenil)-6-

til-4-trifluorometilhept-1-in-4-ol

on papel de aluminio (224 mg, 12 mmol) vy

cloruro mercirico (5,0 g, 0,02 maol) a THF (6 wlL), y se

v vigorosamente Jdurantse 1 hora.  Se afiadid lentamnsente

bromuro de propargilo (1,24 wl, €0% en tolueno, 12 mmol) en

6 mL de THF, y la mezcla se calentd. Después de complstar

1, la mezcla se agitd Jurante 2 hovas a 40°C vy

durante 2 horas a tenperatura ambiente. La mitad de 1la
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La mezala  de  reacoid
tenpera atura ambiente durante una nochs. Se afiadieron

tamente agua (20 nl) y acetato de etilo (20 wh). La

fasz orginica se separd y la capa acuocsa se sxtrajo con dos
porciones de 10 wl de acetato Jde etilo. Laz fases

crgénicas reunidas sz secavon sobre sul

ato de magnesio. EL
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metil-4-triflucrometilhept-1-in-4-21 (580 wg, 100%) en
forma de un aceite incoloro.

Los SlgU.l-—l’ltt:h COoOmpue3tos  se prepararon  de  waneva

€-(4-fluoro-2-mecilfenil) -€-netil-4-criflucrometilhepi-1-
in-4-0l;

6-{2-metilfenil) -6-metil-4-trifluorometilhept-1-in-4-0l;
G- (2-bromo-5-fluorofenil) -6-metil-4-triflucromstilhept-1-
in-4-0l;

- (2-metoxi-5-flucrofenil) -6-mecil-4-trifluorometilhept-1-
in-4-0l;

E-(2-metoxi-S-bromofenil) -6-metil-4-triflucrometilhept-1-
in-4-ol;

G- (2-metancsulfonilfenil) -f-metil-4-triflucrometilhepb-1-
in-4-o0l;

G- (2-fFluoro-2-metanosulfonilfenil) -6-metil-4-

G-(4-fluoro-2-mecanosulfonilfenil) -6-metil-4-

6-(5-fluore-2-mestancsulfonilfenil) -6-metil-4-
trifluorometilhept-1-in-4-0l;
G-(4--2-netancsulfonilfenil)-6-metil-4-triflucrometilhept-

1-in-4-01;

E-(E--2-metancaulfonilfenil) -6-metil-4-triflucron lhept-
l1-in-4-o0l
6-(2-bromofenil)-6-metil-4-triflucronecilhepec-1-1in-4-0l;
E-(2-bromofenil) -6-metil-4-trifluoromecilhepe-1-in-4-01;
6-(5-2,2-dihidvcokenzofuran-7-11) -6-matil-4-

o
l_l_

ifluorometilhept-1-in-4-0l; vy
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¢-Banzso (bl ticfen-7-11-6-netil-4-trifluocrometilhept-1-in-4-
ol.

Ejemplo 9: Preparacidén de (S)-6-(5-Fluoro-2-
metilfenil)-6-metil-4-trifluorometilhept-1-in-4-ol
| F.C, OH Q

A

P

F
A una suspzansién ds p-tolilsulfdxido de (R) - (+) -metilo

(22,6 g, 153 mmol) en 200 mlL de THF anhidro, a -78°C, se le
10 afiadid golucidn de diigopropilamida de litio Yy

mono (tetrahidrofurans) (LDA), 1,5 M en ciclohexzano, 102 mb,

153 mmel) durants 20 minutos La golucidén de ocolov
amarille  clare resultante se  agitd durants otros 15
minutos Se afiadid luego 1,1,1-triflucro-4-(5-flucro-2-

15 metilfenil)-4-metilpentan-2-ona (26,4 g, 129 mmol)  con
cédnula, con la ayuda de 125 wl ds THF durants 20 minutos.

Degpués de 1,5 horas a -78°C, la mezcla de rveaccoidn se

de 500 nL Jde acetato de etilo Las fases organicas
20 reunidas se  lavaron con solucidin saturada  acucsa  de

o~ S

bicarkbonato s4dico y salmusra, 3¢ secarvon scobre sulfato de
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magnesio, ge filtravon y o2& concentraron a vacio. La

n por cromatografia en columna con gel de silice

(eluide con 10%-30% EtOAc/hexanos) proporciond (S8)-1,1,1-
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) -4-mekil-2- ((R) -tolueno-
4-sulfinilmetil)pentan-2-ol1 (31,9 g, 55%, 929% d=) y (R)-
,1-triflucro-4- (5-fluoro-2-metilfenil) -4-wmetil-2- ((R) -

Seduenclas.,
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n
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n
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Ty
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|._l
|_..\
1

o
=
l_l -

fluoro-4- (5-fluoro-2-
metilfenil) -4-wmetil-2- ((R)-toluenc-4-sulfinilmetil) pentan-

2-0l (21,92 g, 76,6 maol) vy yoduro de sodio (34,4 g, 230
mmol) en 450 mL de acetona anhidra a -40°C ge le afiadic
golucién de anhidride de &cido tviflucrocacético (54.1 bk,
382 mmol) en 200 mL de acetona anhidra mediante un embudo
de adicién gota a gota durante 30 minutos. Sz formd

instanténeanente una mezcla  de color pardo verdoso.

Degpuégs de 15 minutos, la mezcla de reaccidn ge inactivd
por adicién lenta de scolucidn saturada acucsa de sulfito de

sodio v se neutralizd con scolucién saturada acucsa  de

carbonato sddico. La mezcla se tornd incolora y  se
concentrd  a vacio para eliminar la mayor parvte  d=l
digolvente de acetona El material resultante se diluyd

w7y

con 400 wl ds agua y sSe extrajo con tres porciones de 400

=
=
-]

de Eter dietilico. Las nicas reunidas se

=

luoro-4-(5-flucro-2-metilfenil) -4-wetil-2-p-

tolilsulfaniluetilpentan-2-01  en  forma de un aceite
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g, 77,0 waol) en 200 wh de diclovometano anhidro se le
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» tetrafluorohorate de trimetiloxonico (17,2 g, 116
maol) . La sugpansidn regultante ge agitd durante 4,5 horas
a temperatura awmbiente. Se afladid lusego una solucidn de

carhbonato de potasio (ILC0,, 22,1 g, 222 mmol) en 200 wL de

!

]

]
I_l-
n

S 3e V

==

agua. Después de 19 horaz, la mezcla de veaca

r

(I

L
)

=nn 400 wmL de zcolucidn zaturada acuocza de bicarbonato sédico

y 8¢ extrajo con tres porciones de 400 wL de dicloromstano.

|._l
=
=
=
)
I
)

Las fasss orginicas combinadag g2e lavaron con sSa se
secaron  sobre sulfato de wagnesic, ss filtravron y  se

concentraron a vacio, La wmezola biruta ae pusds utilizar en
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[2- (5-fluoro-2-metilfenil) -2-metilpropil] -2
trifluoraemstiloxivane  como un  aceite claro (23,2 g,
contiens 20% metil tolil ticé&ter, 27%) que =32 usd gin
surificacién adicional.

A una solucidn ds (R)-2-[2-(5-fluoro-2-mebilfenil) -2-

mnol) en
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200 mL d2 DMSO anhidro se le afiadid trimetilsililacetiluro

parda resultante se agitd a temperatura ambiente durante 5

I

se extrajo con tres porciones de 500 nlL de 10% acetaco de

una porcidén de 500 mL de
salmera, 32 gecaron  aobhre  sulfato d: magnesio, se
filtraron y a= concentraron a vacio. El material biruto se
1 200 mL de THF‘§/ ge enfrid hasta 0°C. Se
afiadid una golucidn de flucrurs dz tetrabutilamonic (1,0 M

en THF, 67,0 wlL, 67,0 mmol) durante & minutos. La mezcla
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v durante 1 hora, se vartid en 150 mlL de

con tres porcionss de 200 wl de Eter dietilico. Las fases

orginicas combinadas se lavaron con 200 wml de salmuera, se

5 ezcaron sobre sulfatoe de magnesic, se filtraron y  se
- o~ .- N . wm - - ’—\ - '.C'..,.-'t- - - - - - g e | -‘

concentraron a vacio. La purificacidén por cromatografia en

columna con gel de silice (eluido aoir 0%-2% EtQAc/hexancs)

proporciond (5)-6-(5-fluoro-2-necilfenil)-6-metil-4-

triflucrometilhept-1-in-4-0l en forma de un acsite amarillo
10 (13,2 g, 65%).

Los siguientes compuestos se prepararon  de manera
cil-4-triflucronstilhepc-
15 (&8)-6-(2-wmeiilfenil)-c-metil-4-triflucrometilhepc-1-in-4-

(2)-6-(2-bromofenil) -6-metil-4-trifluocromstilhept-1-in-4-

Ejemplo 10: Preparacién de 1,1,1-Trifluoro-4-(2-

metanosulfonilfenil) -4-metilpentan-2-ona

0
T~ o) \.///O

- S/’

s NOZ N

o
1

~triflucro-4-metil-4-(2-

i
(O]
(&N
]._l
in
O
l_.l
<
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C
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|_l
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metilsulfanilfenil)pentan-Z-ona (21,0 g, 60,2 mmol) ar 0

=

™
EN <
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ml de acetonitrile. Se afladieron 20 nbL de agua ssguidos de

nstapsryodato  sddico (44,9 g, 210 mmol) vy cloruro de

rutenio (III) (0,622 g, 2,0 muol). La reaccidn resultante

secaron sobre sulfato de sodic (Nay50,), se decantaron vy
concentraron a vacio hasta un aceite anaranjado espeso. El
material bruto se separd por cromatografia  en  colunna
nltrarrapida con 0-28% EtOAc/hexancs como el eluyente.  Se

chituvo 1,1,1-trifluorco-4-(2-necanosulfonilfenil) -4-
nstilpentan-2-ona (16,9 g, 90%) como un aceite incoloro,

Los siguientes compusestos se& preparvavon de mansra

=
!
H

rifluoro-4- (3-fluoro-2-netcanosulfonilfenil) -4-

Ejemplo 11: Preparacién de l1-Bromo-4-cloro-2-

metilsulfanilbenceno
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un matraz conl fondo redonds de 2 Lo con 128 g
(0,84 mol) de bromuro de cobre (IT), 900 wmlh de acetoni
anhidro v 121 g (0,70 whl) de 2-nitro-4-o
Dezpués de agitar durawnffe 15 mninuteos, se  afladieron

cautzlosamente 100 wh (0, 84] mol) de terc-butilnitrito en &

£

porciones.  El matrazs de refocidn se sumergid en un baiio de

JOVR L U A

ugando dog  porcionss de 200 wmL de  diclorometanc  2omo
refuerzo.  Se afladid 20% diclorvomstano en hexanos (500 mbL)
al residuo y se agitd duJaLte 20

ambicente. La suspensidn rl”ul“ante ge filtrd a través de
una frita a vacic con un aflyuvante de filtro CELITE® y se
lavéd con 100 mL més de disdlvente para provesr un filtrado
amarillo oscuro. El filtyado se concentrd a vacio para
provesr  l-bromo-4-cloro-2-hitvobenceno en  forma ds un

s&lido amarillo brillante (155 g, 94%).
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0,59 mol) en 2,5 L de MEOH con calentamiento modsrado

Sz dizolvid l1-bhiromo-4-cloro-2-nitirc

(50°C) en un haflo de agua caliente. Se afiadid una solucidn
dz formiato de amonico (203 &, 4,21 mol) en 500 wml de agua.

Se afiadid polve de zince 155 g, 2,26 mol) en pequeias

[

porciones, provocands la efolucién de calor y o2l reflujo
dzl disolvente. Las adicicnes subsiguizntes ze res

cautelosanente cons parva evitar la acunmulacidn de exceso de
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1 producto sz zxtrajo con cinco porciones de 200 wml de

Eter distilico. Las capas orgénicas se combinaron vy

adicidén 4

hielo  se

i

gobre  sulfato des s30dio, se  decantaron y o 3e

]
~
=
i
<
)
=
X
(17}

3¢ redisolvid en 150 wlh de dicleromsetan
» a través de un tapd

ge  concentrd hasta un aceite anarvanjado. La

(W]
1

oo provocaron  la precipitacidn de 2-hromo-
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riar hasta temperatura ambiente, 32

=l  acetonitrilo y  después  se  redisclvid  en

1rilo remansnte., El regiduo se redisolvid en una

minima de diclorvomstanco y se dilu

se inicid la precipitacién. La mezcla se £iltrd

de un tapén de zilice y se lavd con hewanos. EL

=

luego se concantrd a vacio y se cristalizd tras
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Ejemplo 12: Preparacidn de (8)-6-(4--2-
metanosulfonilfenil)—6-metil—4—trifluorometilhept—1—in-4-ol

Tosilo

g
 mg

5

4

=

[
~

=

—

prt

=

mescla  se calentd hasta -38°C y 82 agitd durante 40

minutaos La mezaola se enfrid nusvamsntse hasta -78°C y 3e
afadid gota a  gota una zolucién de 4-(4-2loro-2-

(50,0 , 0,16 mol) en 500 wkh de THF a un indice de 8
g

€e*C. La mezcla se agitd durante 1 hora a -258°C y lusego 3e
inactivd a través de la adicién de 200 wml de solucién

saturada acuocsa de cloruro de sodic, seguida
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gecaron sobre sulfato de magnesio, se filtvaron y 32
concentraron a vacio El material bruto se adhirid a
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gilice y 32 cargd a silice en wna frita ds succidn (2 L),
eluyendo el producto puro de acuerdo con el wmétodo
siguniente. €S& usaron primzro 4 L ds 5% EtOAc/hexanos para
zliminar el material de partida de cetona. El gzistema

dizsolvente se cambid a 20% EtOAc/hexancs y se =luyd el
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-{tolueno-4-sulfonilamine) indan-2-1i1 Ezter de

o
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A una solucién de éster de  (185,2R)-1-(tolueno-4-

o (102 g, 0,16 mol) en acetonitrilo (300 mL) 3= le

agua (400 ml), provocands que la wmezola se tornara

turkia A e3ta suspensidén sge le afiadid peryodato addico
(82,2 g, 0,29 wmol), seguide ds la adicidn de 20 wmy (0,096

mmol) de cloruro de rutenio (III). La gsolucidén se agitd
I

transfivid a un endbude de decantaci

dicloromstanc. Lag capag orgénicas reunidas se secaron

frita que ocontenia capas 50:5

CELITE® y silice, y 3e evapord el disclvente. Se afiadieror
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que  provood la  precipitacidn de  un s

(aproximadamente 7% g). Los andlisis de RMN y HPLC
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seguida de la adicién de éter dietilico, lo que generd la
precipitacidn de un 851ido blanco. Esta segunda recogida

resultd =n material altamente enriguecidso con »98,5% de

Se afladid LiAlH, (10,2 g, 0,29 wol) lentamesnte en

=~
—
|

anilfenil)-2-hidroxi-S-wmetil-2-triflucromet

wexanoico (60,0 g, 0,09 mol) como una soluci

HC1 IN. La fase acuosa despuss se lavd con dos porciones

de 250 wL de 1:1 Et,0/hexancos. Después, la

ds NaOH IN. La capa ovganica s= law

turado acuoso, seguido de secado sobire

]
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sulfato de magnesio. E1 sulfato de wagnesio =se

0

lo  que gener
metanosulfonilfenil) -S5-netil-2-trifluoromnztilhexanc-1,2-

diocl (27,6 g, 81%) en forma de un s35lido blanco.
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la reaccién se concentrd a vacio, se diluyd con 300 mL de

adyuvants de avé con

}
¥
=h
H.
I_I
p
=
r
P
=
=
(|
-]
=
(>0)
=
oW
g}
(i1
__)
o1
[
=
(s}
an
i~
l_l
2
m
V)
a
l_l
1)

seis porciones de 100 nlL de solucidn saturada acucsa de

bicarbonato e&dico seguidas de saluuera vy secads  sobre
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sulfato de wmagnesioc. La solus
adyuvante dz filtro CELITE? y el disolvente se evapord para

dar un aceite viscoso. El aceite se disolvid en 20%

evaporacién  del zluyente proporciond  (R) -5~ (4-cloro-2-

metanosulfonilfenil) -2-hidroxi-5-metil-23-triflucromatil-
hexanal en forma de un aceite viecoso (23,8 g, 27%)

(1-diazo-2-oxopropil) fosfénico (12,5 g, 0,065 wol) y (R)-5-

wol) a temperatura ambiente. La reaccidn se agitd durante

una noche La reaccién ge diluyd con 200 wml de agua y se
extrajo con &ter dietilico Lag capas orginicas s: lavaron

bruto se eluyd a través de un tapén de silice, usando 20-

25% éter dietilico/hexanoz para proveer (8

N
[}
Y
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N
[}
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—
)
=
]
[}
3%
[}

metanosulfonilfenil) -6-metil-4-trifluoronscilhept-1-in-4-01
(18,5 g, 89%).
Ejemplo 13: Preparacién de 2-(3-hidroxi-1,1-dimetil-3-

trifluorometilhex-5-inil)benzamida
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Se cargd un matras con aluninic (4,1 g de papsl de

luninio cortado en piczas de 50 wg, 152 wnol) y oloruro

merctirico (0,27 g, 1 mmol). El watraz 2e 82115 con una

i
(9

ca

apa, se lavd con argdén y se afiadid THF anhidro (300 k)
= afladid bromuro de propavrgile (80% en toluenc, 16,9 wl,

gitd durante 30 mimatos a 220C, luegoe se calentd hasts

EOC-60CC vy se agitd durantz 2 horas wias. Sz cargd un
Jundo matraz con una mezcla inaeparakble 1:2 de la 4-(2-

1,2]dicxan-2-11fenil) -1, 1, L-trifluoro-4-uetilpentan-2-ona
2-fenil [1,3] dioxano (15,5 g) 3= afiadid THF anhidro
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39 durantes un periodo de 75 minutos, lusgo 3& agitd

amonico (500 wh). La mezcla se diluyd con 500 wL de Eter

d

ietilico y se separaron las capas. La capa acuosa se law
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Se tratd una solucién d= 3-(5,5-dimetil-2-prop-2-inil-

-tetrahidrobenzo [¢] oxepin-1-
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IM (75 wh) y &= calentd a 4000 durante 16 hovas. Los
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cxtrajo con acetato de etilo (200 wlh), se lavd con dos

norciones de 100 wl de  solucidn saturada  acuosa de

]
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bicarbonatoe 3&dico, 352 3209 sobre sulfato de magnezio, se

filtrd v s8e concentrd a vacio.  El bruto se purificd por
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solucidn  de E,5-dimetil-2-prop-2-inil-2-
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trifluoromstil-1,3, 4,

(8]
'

cetrahidrobenso [¢] oxepin-1-o0l (2,50
g, ©,26 mmol) en ferc-BuOH (75 mlL) se le afadid una

golucién 2,0 M de 2-metil-2-buteno en THF (52 whL, 117

R

1
]
)

mmol) . A esta golucidfn ge le afladieron una solucisn de

clorito de sodio (4,74 g, 42,0 wasl) v fosfato de hidrédgeno

sé&dico (11,87 g, 24,0 mmol) en agua (27,5 wl). La mezcla
de reacciin se agitd durante € horas, luego s8¢ sliminaron
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acuosa se acidificd luego
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= 1 con HCL acuocso 1M, se extrajo con 300 wml de

= egilo, se 32286 con sulfato de magnesio, se
3 concentrd a vacio El bruto se puvificd por
afia ultrvarvadpida (120 ¢ ( 1EXANGS 1:1
aria ultrarrapida 20 g olly, heXanos a

tOAc) para dar Acido 2-(2-hidroxi-1,1-dimetil-3-

wronztilhex-5-inil)benzoico (2,20 g, 27%). MS (ESY)

m/z 315

una solucién de Acido 2-(3-hidroxi-

[M+H]*.
1,1-dimeti1l-3-
metilhex-5-inil)banzoico (245 wg, 1,10 wmol) 2

(274 mg, 5,49 mmol) en 1 mL ds DMF se le afladid

clovotrimetilsilano (0,42 mL, 2,29 mmol). La mezcla de

)

o (424 wg, 100%) MS (ES%) m/z 387 [M+H]".
una solucidn de Acido 2-(1,1-dimetil-3-
trifluorometil-3-trimetilsilaniloxihex-5-inil)khencsoico (246

sirvidina

minutos,

cloruro de dcido bruto se tratd con amor

[\®)

wn

diluyd con 75 nL de EtOAz, s& lavé con do

clorometans se  la  aifladid
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(77 uL, 0,96 mmol) seguida de cloruro de ticonilo
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0,76 mmol) . La reaccidén s= agitd durante 15
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solucidén zaturada acuosa de bicarbonato sédico, =se
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gecd scbre sulfato de magnesico, se f£iltrd y se concentrd a
vacilo, La purificacién del brute por crowmatografia

ultrarrapida (1Zg £S1i0; herxanos a  1:1  hexanos:ELOAC)

proporciond 2-(1,1-dimetil-3-trifluocromnetil-3-
trimetilsilaniloxihex-S-inil)bencanida 211 forma ds un

5&6lido amarillo palido (108 my, 44%). 2 (ES") mwm/z 286
[(M+H]"?

noromeitil-3-
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08 my, 0,28 mmol)

1
con una solucidin 1M ds TBAF en 2 mL de THFE. La mezala

(¥
(]

reaccidén s= agitd durante 1 horva, luego se diluyd con 50 mk

de acetato de etilo, 32 lavd con 25 ml de HCL acuoso 1 M,

doe porciones de 25 wh de solucidin saturada acucsa  de
hicarbhonato gé&dico, ae zecd sobre sulfato de magneszio, =e
filtrd y ss concentrd a vacic. El brutbo se puvificd por

cromatografia ultrarripida (12 g  £10,, hexanos a 1:1
DAC) para dar 2-(3-hidvoxi-1,1-dimetil-
triflucromestilhex-5-inil)kbencamida =2n forma de un s51lido
blanco (22 mg, 93%). M2 (E2') m/s 214 [M+H]".

Los siguisntes compuestos se praparavon de mansra

2-Fluoro-2- (3-hidroxi-1,1-din iflucrometilhex-5-

r‘1’
l_.l
J=-

(l 3
|_|
—

inil)benzamida;

fluorometilhex-5-

]_I.

Flucro-2- (2-hidroxi-1,1-dimetil-2-t1r

inil)benzamida;

-

voro-2-(3-hidroxi-1,1-dimetil-2-triflucromscilhex-5-

5-F1
inil)benzamida;
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4-2-(2-hidroxi-1,1-dimetcil-2-trifluoronecilhex-5-
inil)benzamida.
Ejemplo 14: Preparacidén de 5-Fluoro-2-((S)-3-hidroxi-

1,1-dimetil-3-trifluorometilhex-5-inil)benzamida

A una soluciéin de 17,7 g de (R)-2-[2-(4-flucro-2-

metilfenil) -2-netilpropil] -2-tv

l_l -
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=
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oy
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mol) en 250 mL de CC1; ze le afladieron 14,2 g (0,082 mol)

dsz NEZ seguidos d= 1,5 g (0,006 wol) de perdxido de

1200 wL de hexanos, =& filtrd a través ds una capa de
adyuvante de filtro CELITE? v se& concentrd a vacico. La
mescla bruta s: cromatografis

v sobre gel de silice, usando

0-5% acetato de etilo/hexancs pava proporcionar 24 g (69%)

JEPRL IR B ) N
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(R) -2

2y
o

-[2-(2-bromometil-4-fluorofenil) -2-metilpropil] -

rifluoromnetiloxirano.
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mezcla lusego se en

ll\

vertid

sédico y se extrajo con 1200 ml de Eter distilico. La fase

acuocsa se  filtrd para zliminar un residuo s3&1lido El
g5lido se lavd con 1,23 L de éter dietilico. Lag fases
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dz salmuera y 3e

acético.
A 19,1 g (0,087 mol) de Ester 2-[1,1-dimetil-2-((R)-2-
-f

lucrobhencilion e dcido
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(0,240 mol) de t
THF) . La mezcla se calentd a tempesratura ambients vy se
agitd durance 2 hovas. La mescla despuga 22 =n
0*C y =2 afadieron 300 mL de NaOH ZN, vy la mezola 3e agit:

0

durante 1 hora. La wescla se neutralizéd por adicidn de 4

ml de HC1 2 N. La fase orgénica se elimind y las capas
acucsas sz extrajsron cuatyro veces con Eter distilico. Las

fases orgénicas se lavaron con 200 ml de agua y 200 wml de
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hexanos para provesr 15 g (23%) de (£)-6-(4-fluon

hidroximetilfenil)-6-metbil-4-trifluoronstilhept-1-in-4-0l.

A una scolucidén de 15 g (0,040 wmol) dz (5)-6-(4-fluocro-
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degpugs se afadieron 19,1 g (0,12 mol) de Pyr S0, La

mezcla de reacoléin se agitd a 0°C durante 1 hora. La

srgfnicas combinadas se lavaron con salmuera, s8e secaron
gobre sulfato ds magnesic, se filtraron y se concenktraron a
vacio para proporcionar 5-flucro-2- ((8) -3-hidroxi-1,1-

Adimetil-2-triflucrometilhex-5-inil) benzaldehido en forma de

y1-Adimetil-2-trifluorometilhex-5-inil) benz-
aldehido en 240 mlL de terc-BuOH se¢ le afiadid una solucidn
Az 62 mL (0,124 mol) d= Z-metil-2-buteno en THF (2 M). A
=sta solucidén se le afladieron una solucidén des 17,5 g de
clorito gédico (0,150 wmol) y 42,8 g de fosfato de hidrégeno
sédico (0,122 mol) en agua. La mezcla de reacoidn e agil

durante una noche. Los volétiles se z2liminarcon a vaco

1M, ee extrajo con 1200 wl de acetato de etilo, s= s=cd
sobre sulfato de magnesic, se filtrd vy se concentrd a

vacio. La mezcla bruta se cromatografid sohre gel de
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31lice, usando 10-100% acetate de  etilo/hexancs  para

proporcionar 10,6 g (103%) de Acido S-fluoro-2-((5)-3-
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uoromstilhex-5-1inil)kenzolco.
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DMF gz le afiadieron 75,6 wlL (0,45 wol) de TESCL. La meczcla
de reaccién se agitd a 100°C durante 3 dias. Los volatiles

se eliminaron a vacio, la mescla de reaccidén se enfrid

hasta 10°C con un hafio de hielo v se afiadid 1 L de HC1 1 N
Se elimind el bafio de hieleo v la mezcla ge agitd  a
cenperacura ambiente durante 2 horas Gz afiadid acetato de
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tréd a vacio para proporcionar  adcido  2-((8)-1,1-

dimetil-2-trietilsilaniloxi-3-triflucrometilhex-5-1inil)-5-
A una golucidén de 14,2 g de Acido 2-((f)-1,1l-dimetil-
A-trietilsilaniloxi-3-triflucrometilhex-5-inil) -5-
fluorobenzoico (0,020 wmol) 2n 400 mL de DCM ze le afladieron
4,6 mL de piridina (0,057 mol) seguides de 2,3 mlL de
clorure de tionilo (0,045 mwmol) . La reacoidn se agitd
durante 25 minuteos, luego se llevd a la ctapa asiguisnte.
El cloruro de Acido brutoe se transfirid con cédnula a un
matraz Jque contenia amoniaco (7 M oen M2OH, 185 wL, 1,30

mol) . La mezcla 3& agitd durante 40 minutos, lusgo =e

inactivd  con golucidén gaturada  acucgsa  de bicarvbonato
sédico. La mezcla luego se diluyd con 20 wmL de acetato de
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=tilo, se lavd con dos porciones de 100 L de solucidn
saturada acuosa de bicarbonato a88dico, s8& secd  2obre
sulfato de magnssio, se filtrd y se concentrd a vacio. La

mezola bruta se cromatografi
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A una scolucién de 7,1 g de 2-((8)-1,1-dimetil-3-

flucrobenzamida (15,7 mmol) en 20 wL  de MeOH gze le

afladiceron 400 wmL de HC1 (4 N en dicxano, 1,6 mol). La

reaccién 32 agitd a temperatura ambiente durante 2 horas.
Los volétiles se concentraron a vacio y se afiadieron 500 L
de agua. Lz mezcla ds reaccidn sz extrajo luego con
acetato de etilo, 22 ge0d sobre sulfato de godic y o ose

concentrd a vacio para proporcionar 5,2 g (100%) Jde &5-

fluciro-2-((8)-2-hidroxi-1,1-dimetil-3-triflu

)
I
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]
=
Q
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|_l -
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=
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El siguiente compuzssto se prepard de manera anidloga:
2-((8) -3-Hidroxi-1,1-dimstil-3-trifluoronetilhex-5-
inil)benzamida.

Ejemplo 15: 2-((S)-3-Hidroxi-1,1-dimetil-3-
trifluorometilhex-5-inil)benzamida

FF FF
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A nna solucidén agitada de (R)-2-[2-(2-metilfenil)-2-

metilpropil] -2-triflucvonstiloxivano (37 g, 0,142 mmol) en

wh
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26 g, 0,146 mwmol). La mezcla de
v hasta 70°C y el wmatraz de veaccidn se
0

W) durante 1 lhorsa. La mezcla
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normal, 22 lavd con zolucién saturada acuosa de bicarbonato

10 sé&dico seguida de agua, 8e gfecd sobre sulfato de sodic
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A una solucidn agitada de (R)-2-[2-(2-

bromometilfenil) -2-metilpropil] -2-trifluoraonstiloxirano

(46,6 g, 0,128 mol) en 200 mL de DMSQ ze le afadid

dico (24 g, 0,285 mol) vy la mezcla de

O
in
Cn
=z

bicarbonat

20 reaccidén se calentd hasta 70°C.  Despuss d= 24 hovas

r
i)

mezcla de reaccidn sz enfrid has

PLINR ol vt L NI NI S LY LN

temperatura amnbisnte

-

normal, se diluyd con 1200 wl de scolucidn saturada acuosa
de clorure de amonio y se extrajo con cuatro porciones de
250 wl de éter distilico. Los extractos de Eter dietilico

25  combinados se  lavaron con 8almusra, S 3ecaron  sobre

ato de sodio anhidro, y el disolvents se evapord a

0

olumna sobre gel de silice (400 g) eluyendo con 0-15%
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acetato de etilo en hexancos v 2e mezclaron las fracoiones

triflucrometiloxivanil)etil]benzaldehide en forma de  un

A una  solucién agitada, enfriada  con hielo  en

acatonitrilo (220 mk) , de 2-[1,1-dimetil-2- ((R)-2-

o
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ztillbenzaldshide (20 g, 72,5 mmol)
» una solucidén de clovito de sodico (7,4 9, 72,5
10 wmmol en 100 mlL de agua) seguida inmediatamente de una
solucidn de &cido sulfémico (7,12 g, 73,5 wnaol en 100 whL de
adqua) . Despuézs de 20 minutoz, la wezcla de veacoidn
riada con hielo a= tratd con 500 wL de salmusra y se
zxtrajo con tres porcionss ds 300 mb d: acetato ds etilo.
15 oz extractos combinados se  lavaron con galmuera

szcaron 3obre sulfato de asodico anhidro y el disolven

20 A una scoluci

triflucromstiloxivanil)etil]lbanzoico (8,5 g, ~80%, 22,6

o L gz le afiadidé trietilamina 6,6 L, 47,2 mnol 7,
mmol) se le afladi rietilamina (6,6 wlL 47,2 mmol)
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6 mmol) . Despuégs de

v durante 40 minutos.

La mezela de reacoidn ge diluvd con 500 mbL de solucilidn

saturada acucsa de bicarbonato addico y 32 =xtrajo t

]—l
(i
1]

veces aon porciones de 200 wL de  diclorometano. Lo

U1

30 extractos orginicos  reunides ss  lavaron con 2olucién

saturada acuocsa de bicarbonato sddico vy salunuera, ase
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secaron schre sulfato de sodioc anhidro, vy =1 disclvente ase
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de reaccidn, que se transformd de incolora a una solucién
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Se anadid dibutilmagqnesio (50,2 mL de una solucién 1 M en

mezola de reaccidn 2e agitd durante 2 hovras y 15 nminutos.

Z

N S lnactivd con 600 mbL de sclucién saturada de

clorure de amonic v se extrajo con cuatro porciones de 250
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wL de acastato de etilo. Los extractos orgénicos
gz lavaron con dog porcionsz ds 250 wh de salmusra, =S
aron sobre sulfato de godio anhidro, y el disolvantes se

cilailanilhex-5-inil)benzamida &1

A una solucidn agitada, enfriada con hielo en THF (100
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le af

fa)

solucién 1 M en THF, 51 mmol) gota a gota mediante un

enbudo de adicis

salmuera La mezcla se extrajo con acetato de etilo E]
cextracto se lavd con agua vy salmuera, e gecd 2cbre sulfato
de godio anhidro, y el disolvente se elimiLé a vacio., E1
residuo 3¢ redisolvid en diclorvometano y s8e evapord el

dietilico y se triturd con hexanos El 25lido pracipitado
ge filtréd El filtvado se recogid y el disolvente se
evapord, vy 2l regiduo ge tratd con Eter dietilico/hexancs
como  antes para obtener wmis precipitade sélido Los

s&lidoz 3e combinaron v secaron a vacio para dar 2-((£8)-3-
hidroxi-1,1-dimetil-2-triflucronetilhex-S-inil)benzanida
(10 g, 23% en dos etapas) Este material s= usd sin

purificacién adicional.
Ejemplo 16: Preparacidn de N-[1-
Dimetilaminometilideno] -2-(4,4,4-trifluoro-1,1-dimetil-3-

oxobutil)bencenosul fonamida

VoI VA

- - CFRy— RS - CCF, T
(1 1

“Br N gy
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‘. Si—
N,/ l =5=0 ()
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. matraz con fondo redondo 32 le afadid 4- (2-

A
bromofenil) -1
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(2,0 g, 9,7
mol) en 70 mbL Jde M=OH y 70 wmL Jde THF a 0°C, szeguido de

adiciin lenta de NaBH, (1,1 g, 29,1 mmol). La mezcla de
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.
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se agitd a temperatura ambiente durants 24 horas vy
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saturada acuosa de bicarbonato sddico, 200 ml de salmuera,
se 3225 aobre sulfato de sodio, s2 filitvd v se concentrd a

 la mezcla bruta por cromatografis

]

vltrarripida. La columna e eluyd con 0-20% EtOAc/hexancos

para proveer 1,76 g (58%) de&  4-(2-bromcofenil)-1,1,1-

-t
[}

bromofenil)-1,1,1-criflucro-4-me

ilpentan-2-ol (1,76 g,
5,66 mmol) en 20 mbL Jde THF geco, a 0°C en atmésfera de
nitrégeno, seguido de adicidn gota a gota de una solucién
de diisopropilamina Jde litic 2 M en THF (5,7 wmL, 11,4
1) . La mezcla de reaccidn se agitd a 0°C durante 30
adid cloruro de terc-

minutos

butildimetilsililo (4,26 g, 25,2 wmol). La mezcla de

gepard, s8¢ lavd con 100 wml ds agua, 100 wl de salmuera, se



Ch

10

15

20

DD

114
P09-0463-PCT
réd y se concentrd a

ultrarripida. La aolunmma  se  eluyd con hexan

proporaionar 275 wg (26%) d= [3-(2-bromofenil) -3-metil-1-

worometilbucoxi] -terc-
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butildimetilsilans (252 wmg, 2,00 wmol) sn 20 mbL de THF 3eco
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litio 1,6 M en hexano (1,4 wmbL, 2,24 mmol) gota a gota. La
mezcla de reaccidfn =2e agitd a -72°C durante 45 minutos,
de reaccidn durante 10 minutes. La mezcla de reaccidn se

calentd de -40°C a -20°C y se agitd durante 45 minutos. A

la mezcla de reaccifn se le afiadilid cloruro de sulfurilo
(0,24 wl, 2 mmol). La wmezola de reacoidn pasd de turbia a

clara despuss de esta adicidn, y s agitd a temperatura

bientes durante 20 minutos. EL disolveante s& elimind y el

l,_.l
=
ol

seguido de adicién de 15 wL de amoniaco 7 M en metano
mescla de rzacoidn se agitd a temperatura ambiente durante

v luego A
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vacio para proporcionar 750 wg (88%)  de  2-[2- (terc-
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dimetilkbutil]bencenosulfonanida (750 mg, 1,76 wmaol) &n 25
mL de diclorometano seco, seguida de la adicién de N, N-
dimecilformamida dimecil acetal (420 wg, 3,52 mmol). La
mezcla de reaccidn se agitd a temperatura anbiente durante
20 minutos. La wmszcla de reaccidn 32 concentyrd en alto

vacio para proporcionar 820 mwmg  (100%) d= 2-[2-(terc-

m/z 481 [M+H]*
A un matraz de fondo redondo 32 le afiadid 2-[2- (terce-

fildimetilsilaniloxi)-4,4,4-trifluoro-1,1-dimetillutil] -

N
|_l
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|_l -
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|._l
]
=
I_l -
o]
%]

iometilideno] bencenosulfonamida (220 g,
1,76 maol) en 15 wlh de THF ssco, saguida de la adicidn de
una solucidn IM ds TBAF z=zn THF (1,76 mL, 1,76 mmol). La
mezola de reaccidn se agitd a temperatura ambiente durante
10 winuteos, 8e inactivd con 100 wml de scolucidén acuosa

saturada de bicarbonato s&dico y =e extrajo con 250 wml de

acetato dz stilo.  La capa organica se sspavd, 32 lavéd con
100 wml de agua y 100 wml de salmuera, se secd sobre sulfato
de sodic, se f£iltré y se concentrd a vacio. Se purificd la

mezcla bruta por cromatografiz ultrarrvdpida. La columna se
eluyd con 0-40% EtOAc/hexancs pava proporcionar 281 mg
(59%) de N-[1l-dimestilaminometilidzanc] -2-(4,4,4-triflucro-3-

hidroxi-1,1-dimetilbutil)bencenosulfonamnida. MS (ES*) m/z

dimetilbutil)kencenosulfonamida (267 mg, 1,00 mm2l) en 25

mh de diclorometanc seco, seguida de la  adicién  de
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peryodinance de Degs-Martin (600 mg, 1,42 wwmcel). La wmezcla

de reaccidn se agitd a temperatura ambiente durante 2
horas. Se inactivd con 50 wl de solucidn saturada acuosa

y se extrajo con 280 ml de acetato de

etilo La capa organica se separd, se lavd con 50 wml de
salmiera, ss secd sobre sulfato de sodio, se filtrd vy 3e
concentrd a vacio e afladid diclorometano al residuo y el
sélido que no se disolvid en dicloromstance se £ilord.  Las
ajguas madres lusgo g< amncentraron a vacio vy la mezcla
bruta se purificd por cromatografia ultrarrépida. La

columma se eluyd con 0-40% EtOAc/haxancs para proporcionar

245wy (95%) de  N-[l-dimetilaminometilidenc] -2-(4,4,4-

(ES*) m/z 265 [M+H]".
Ejemplo 17: Preparacién de 6-(1,1-dioxo-1H-1A°-
benzo([bl tiofen-7-il) -6-metil-4-trifluorometilhept-1l-in-4-ol

0
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//NS\ \/ TH <7 m-CPBA f S\; \ / TH -

| CF CH,Cl, |

A una solucién  de 150 g (0,47 wmol) de 6-
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en 15 mL de diclorometano se le afladieron 220 mg (~ 1,2
amol) de Adcido m-clovoperoxibenzolcoo Después de agitar a

tenperatura ambiente durante 2,5 horas, la wmezcla de

reaceldin se vertid en 20 nl de solucidn acuosa de NaOH 1IN v
se extrajo con dos porcionss ds: 20 wmL ds dicloromstano.
Las capas orginicas coubinadazs se secavon sobre sulfato de
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crifluorometilhept-1-in-4-ol biuco

Ejemplo 18: Preparacidn de (R) -4-(4--2-
metanosulfonilfenil)-1,1,1-trifluoro-2-(5-metanosulfonil-

5 1H-pirrolol[2,3-c]lpiridin-2-ilmetil)-4-metilpentan-2-o0l

0
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%/' ; L =57\ HO, CF
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T T Y

o OQrNH oo \7<9
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\ N
_ O;T MHO CF, I \ /
RN N
0 :
o N7
A una golucidn de (8)-6~(4-clorn-2-

metanosulfonilfenil) -6-uecil-4-trifluoronstilhept-1-in-4-0l1

10 (18,6 g, 40,8 mwnol), trietilamina (22,0 wlh, 165 wmol) vy
ter terc-butilico de adcido (4-yodo-6-
netanosulfonilpividin-2-il)carbdmice (19,0 g, 45,2 unol),
e 150 wL de DMF, 3¢ le afiadisron Cul (1,6 g, 2,4 mmcl) vy

111

n
l_l
0,
[u}]

PA (PPhy),Cl; (2,0 g, 4,2 mmol) como una partida s
15 mixta. La mezcla se agitd a temperatura ambientes durante
18 horas, causando que el color cambie a rojo profunds. Se
afadicron golucidn gaturada acuozga Jde clorvuro de anonio v

acetato de etilo. La capa acuosa se extrajo con acetato de

20 =almuera, se secaron sobre sulfato de sodio, se filtraron a
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ultrarripida, usando uwn gradiente de 0-785
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puma

mitilico de Acido [4-[(8)-6-

triflucronetilhept-1-inil) -6-wetancsulionilpiridin-3-

il}carbémico puro (18,1 g, 68%).

A una solucién del éster tevc-butilico de dcido {4-

mol) en 200 wl Jde wmetanol se le
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solucidn saturada acuosa de cloruro de amcnio, causands la
o de un s8lido blanco qus se  recoglid  por
filtracién a vacic. El s88lido s= lavd con agua y, después

de gecar a vacio durante 20 wminutos, ge suspendid en 50 nbL
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SITOVEST (R)-4-(4-zloro-2-nmetanosulfonilfenil)-1,1,1-

ilmetil) -4-metilpentan-2-0l (1%, 4

o
w
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o\°

Los signisntes compusstos ge prepararon andlogamente:

anosulfonil-1H-pirrolo (2, 2-clpividin-2-1ilmetil) -4-

metilpentan-2-0l1;
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(R)-4-(5--2,2-dihidrohenzofuran-7-1il1) -2- (5-ctanosulfonil-

1H-pirrolo[2,3-clpividin-2-ilmetil)-1,1,1-trifluoro-4-
metilpentan-2-o0l;
(R) -4-(2-Bromofenil)-1,1,1-crifluore-2- (E-metanosulfonil-

1H-pivrolo[2,3-clpirvidin-2-ilmetil) -4-netilpentan-2-0l;

2-(5-Etancsulfonil-1H-pivrolo[2, 2-c]pividin-2-ilmetil) -
1,1, 1-trifluoro-4- (2-metanosulfonilfenil) -4-wmetilpentan-2-
ol;

2-[4,4,4-Triflucro-2-hidroxi-2- (S-wetancsulfonil-14-
pivrolo[2,3-clpividin-2-ilmetil) -1, 1-
dimetilbutillbenzamida;

1,1,1-Trifluciro-4- (3-flucro-2-metancosulfonilfenil) -2- (5-
mctanohulfunll-lﬂ'pllro_u[Z,: clpividin-2-ilwetil) -4-
metilpentan-2-ol;

1,1, 1-Triflucro-4- (4-flucro-2-metancosulfonilfenil) -2- (5-

1,1,1-Triflucro-4- (E-fluoro-2-netancosulfonilfenil) -2- (5-

4-(5--2-metanocsulfonilfenil)-1,1,1-triflucro-2-(5-
metanosulfonil-1H-pirrola[2,3-clpirvidin-2-ilmetil) -4-

metanosulfonil-1H-pirvrola[2,3-clpividin-2-ilmetil) -4-

4—(2—E:omcF nil)-1,1,1-triflucre-2- (G-metanczulfonil-1H-
pirro_u[Q,B—c]y111ﬂ1h—'—1lmwt11) 4-metilpentan-2-0l;
4-(4--2-metanosulfonilfenil)-2-(5-ctanosulfonil-1H-

-2-11metil)-1,1,1-trifluoro-4-

Ly AT LD AL AL L
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nosulfonilfenil) -4-

2-[3-(5-Etanosulfonil-1H-pirrelo[2,3-clpiridin-2-ilmetil) -
4,4, 4-trifluoro-2-hidroxi-1,1-dimetilbutil]benzamnida;
1,1,1- T11F1Uu1u—4—(4—fluu o-2-metanosulfonilfenil) -4-metil-
2-[&- (prmpauu- -sulfonil) -1H-pirrolo[2,3-c]pividin-2-
ilmetil]pentan-2-0l;
4-BPenzo[b]lticofen-7-11-1,1,1-triflucro-2- (5-nmetanosulfonil -
1H-pirvrola (2, 2-clpiridin-2-ilmetil) -4-metilpentan-2-01;
1,1,1-Trifluoro-4- (2-metancsulfonilfenil) -4-metil-2-[5-
(propanc-2-sulfonil) -1H-pirrolo[2,3-clpividin-2-
ilmetil]pentan-2-0l;
1,1,1-Triflucro-4-(5-fluoro-2-wetanosulfonilfenil) -4-wmetil-
2-[8- (propanc-2-sulfonil) -1H-pivroloa (2, 3-clpividin-2-
ilmetil] pentan-2-0l;

1,1,1-Triflucro-4- (3-fluocro-2-netanoaulfonilfenil) -4-wetil-
2-[5-(propanc-2-sulfonil) -1H-pirrolo[2,2-clpiridin-2-
ilmetil]pentan-2-0l;
2-(5-Etancaulfonil-1H-pirvrcela[2,3-c]pividin-2-ilmetil)

1,1, 1-trifluore-4- (3-flucro-2-netanosul fonilfenil) -4-

dimet

=

Z-haidr

e ]
[ :I_—;.
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2lo 2, 3-clpiridin-2-ilmetil) ,1-
an-2-ol;
ifluoro-2-hidroxi-2- (B-metanosulfonil-

nil-1H-pirrolo(2,2-clpividin-2-

1 il)-4,4,4-crifluoro-3-hidroxi-1,1-dimstcilbutil] -
fluorokbenzamida;
4-(E--2-metanosulfonilfenil)-1,1,1-triflucro-4-metil-
(propanc-2-sulfonil) -1H-pirvrolo[2,3-2lpividin-2-
ilmetil] pentan-2-0l;
4-Metil-2-[4,4,4-rifluoro-2-hidroxi-2- (5-atanozulfon
pirrolo[2,3-clpiridin-2-ilmetil)-1,1-
dimetilbutillbenzamida;
4-Metil-2-[4,4,4-criflucro-2-hidroxi-2-(5-metanosulfo
l1H-pivvrolo[2,3-¢lpiridin-2-1ilmetil)-1,1-

£-Metil-2 —‘4,4,4—trif

(propanc-2-sulfonil) -

ilwetil]butil}benzamid

E-Fluoro-2-{4,4,4-tvi

(propanc-2-sulfonil) - 11

oro-3-hid

1H—l)lr ¢ )l(_) [

1~

)

oxi-1,1-dimetil-2~[5
,2-c]lpividin-2-

woro-2-hidroxi-1,1-dimetil-2-[

1lmgt11]butil}benzamida;

ilmetil]pe 1itan-2-0l;
(propanc-1l-sulfonil) -

ilmetil] pentan-2-o0l;

,1-Triflucro-4- (5-flucro-2-mneta

-

=

,2-2lpiridin-2-

tanosulfonilfenil) -4-wetil-2- [
H-pirrolo[2,3-clpirvidin-2-

il-1H-

0463-PCT
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1,1,1-Trifluoro-4- (3-fluoro-2-metanosulfonilfenil) -4-metil-
2-[5- (propanc-1l-sulfonil) -1H-pirrolo[2, 3-clpividin-2-

ilmetil] pentan-2-0l;

4-(5--2-metancosulfonilfanil)-1,1,1-trifluoro-4-metil-2- [5-
(propanc-1-sulfonil) -1H-pirrcola[2,3-clpiridin-2-

ilwmetil] pentan-2-0l;

E-2-[3-(5-=2tancsulfonil-1H-pirrolo[2,3-clpividin-2-

2-[2-(5-Btanosulfinil-1H-pirrolo[2,2-o]pividin-2-ilmetil) -

yA4,4-trifluoreo-2-hidroxi-1,1-dinmetillutil] benzamida;

4-(2-Promo-5-~-fluorofenil)-1,1, 1-triflucro-2- (5-
metanogulfonil-1H-pivrola[2,3-clpirvidin-2-ilmetil) -4-
metilpenta ol

(R) -4-(2-BPromofenil)-1,1,1-trifluoro-2- (5-metanosulfonil -
1H-pivrolo[2,2-blpiridin-2-ilmetil) -4-natilpanktan-2-01;
4-(E--2-mecanosulfonilfenil)-1,1,1-tvifluoro-2-(5-

E-Metil-2-[4,4,4-trifluocro-3-hidroxi-2-(5-metancsulfonil-

1H-pirralo[3,2-blpiridin-2-ilmetil) -1, 1-
dimetilbutil]henzamida;

1,1,1-Trifluoro-4- (3-fluoro-2-metanosulfonilfenil) -2- (5-
metanosulfonil-1H-pivrolo[3,2-b]lpiridin-2-ilmetil) -4-
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pirrolo(3,2-blpiridin-2-ilmnetil) -1, 1-
dimetilbutil]benzamida; v
E-Fluoiro-2-[(R)-4,4,4-triflucro-2-hidroxi-2-(2-

m=tanosulfonil-SH-pirrolo[3,2-dlpivinidin-6-ilmetil) -1, 1-
dinetilbutil]benzanida

Ejemplo 19: Preparacién de 2-[3-(5-Etanosulfonil-1H-

pirrolo[2,3-clpiridin-2-ilmetil) -4,4,4-trifluoro-3-hidroxi-

1,1-dimetilbutil]bencenosul fonamida

\S*o
" =\
s=c CF
| N |3 \ /)
" N
HO H
7
tero-butilico de acido

(42 wg, 0,07 wmal) &n 3

mL de metanol, seguido de la adicidn de DBRU (106 wg, 0,7
0

ol ) . La mezcla de reacoildn ss agitd a 70°C durante 9

minutos. A la reaccidn se le afiadieron 0,5 ml de agua y la
mezcla dz reaccidn sz agitd a 70° C durante 1,5 horas Lz
mzzcla de raaccidn se concentrd a vacilo Se purificd 1la
mezola bruta por cromatografia ultrarrédpida. La columna se

2-[3-(8-etanosulfonil-1H-pirrolo 2, 2-clpiridin-2-ilnetil) -
4,4,4-trifluoro-2-hidroxi-1,1-dimetilbutil] banceno-

sulfonamida. M3 (E2%) wm/z 534 [M+H]".

El siguiente compuesto se prepard de mansra andloga:

[N
[}
L |
1>

-~
W

,A4-Trifluoro-2-hidroxi-2- (E-mnetancgulfonil-1H-
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pirrolo[2,3-clpiridin-2-ilmetil)-1,1-

£~
L

ilbutil]lbencenosulfonamida.

dimet
Ejemplo 20: Preparacién de (R)-4-(3-Bromofenil)-1,1,1-
trifluoro-2- (5-metanosulfonil-1H-pirrolo(3,2-blpiridin-2-

5 ilmetil) -4-metilpentan-2-ol

Oté/_

e disclvid  N-[2-[(8)-6-(2-browofenil)-4-hidroxi-6-
metil-4-trifluoromecilhepit-1-inil] -6-netancosulfonilpividin-
z-11}-2,2,2-trifluorcacetanida (351 wg, 0,57 mmol) en 2,4

10 mL ds DMZ0O v se afladié tetramstilguanidina (0,42 mL, 3,42

t
mwol) . La mezcla se agitd a 70 °C durante 7 horasz. Luego

gz diluyd con acetato de e2tilo, se lavd con solucidn
saturada acuosa Jde cloruro de ancnic vy salmuera, Se 8205
sobre sulfato de sodio y se concentyrd a vacio., La nezcla
15 me purificd wediante crowatografia unltrarvédpida (gradiente

0-8 % MeOH =n DCM). El producto se purificd ads=wads por

cristalizacidén (DCM) para dar (R)-4-(2-bromofenil)-1,1,1-

trifluocro-2- (S-metanosulfonil-1H-pirvolo (3, 2-b]lpiridin-2-

20 (181 mg, 61%).

Los siguientes compuestos se prepararon de  man

(l’

25 mwetilpentan-2-o0l;
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E-Metil-2-[4,4,4-tvifluoro-2-hidroxi-2- (5-metanozulfonil-
1H-pirrolo[3,2-blpiridin-2-ilmetil) -1,1-
dimetilbutil]benzamida;
1,1,1-Trifluoro-4- (2-flucro-2-netanosnlfonilfenil) -2- (5-

metanosulfonil-1H-pivrrolo[3,2-b]lpividin-2-ilmetil) -

dimetilbu lhenzamida; v
—FWumro—“—[é, JA-trifluocro-3-hidroxi-3-(5-metanozulfonil-
1H-pirvrolo[3,2-klpividin-2-ilmetil) -1, 1-

dimetilbutillbenzanida.
Ejemplo 21: Preparacidn de 4-Fluoro-2-[4,4,4-
trifluoro-3-hidroxi-3- (5-metanosulfonil-1H-pirrolo(2,3-

clpiridin-2-ilmetil) -1,1-dimetilbutil] fenol

0. 0
N/ QAL
~ S. .. »S\
HO CF, N ‘ OH HO CF ~
. 3
VAR Val [ B R RAVALY. o
: W |‘\ - N
yZ
F
Se disclvid 1,1,1-triflucro-4-(5-fluocro-2-
metoxifenil) -2- (5-netanosulfonil-1H-pivrrolo[2,3-¢]lpividin-

2-ilmetil) -4-wmetilpentan-2-0l (179 mg, 0,37 mmol) en 10 kb

0,
(T
"
IJ
9]
|_l
'-
1=
t 1
5
D)
-
al}
._j
12
b
Q)
ot
I
hY)
o,
l_l
W]
-

on 2,7 mL de una solucién 1M

il
(w3
at]
[at]
=
Y]

de tribromare de sodio (3,7 mmol) en diclorom

solucién resultante se agitd a temperacura awbiente normal

durante una noche Después de la adicién gota a gota de
MecOH (1 wh) a 0°C, se evapord =l disolvents El residuo se
disoclvié en acetato de etilo y se lavéd con solucién
saturada de bicarbonato addis (N=HCO,) La fase orginica
se separd v la capa acuosa se extrajo con cuatro porciones
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de 10 mlL de acetato de etilo. Las fases orginicas reunidas

se aecaron sobre sulfato ds magnesio. El disclvente se
retird La cromatogratia ultrarvépida del  residuo
proporciond 4-fluoro-2-[4,4,4-triflucro-3-hidroxi-2- (5-
metanosulfonil-1H-pirvrolo[2,3-c]lpividin-2-1lmetil) -1, 1-
dimetilbutil] fenol en forma de un 8&8lido blanco

El siguients compuzsto 2e prepard de mansera aniloga:

4-Bromo-2-[4,4,4-criflucoro-2-hidroxi-2- (5-metatwosgulfonil -
1H-pirrolo(2,3-clpividin-2-1lmetil) -1, 1-dinsetillbutil] fenol.
Ejemplo 22: Sintesis de cristales iniciadores de co-
cristales de acido fosférico de (R)-2-[3-(5-etanosulfonil-
1H-pirrolo[2,3-clpiridin-2-ilmetil) -4,4,4-trifluoro-3-

hidroxi-1,1-dimetilbutil]-5-fluorobenzamida

Loz cristales iniciadores de co-cristales de Acido
fosférico de (R)-2-[3-(5-ctancaulfonil-1H-pirrolo[2, 2-
clpividin-2-ilmnestil)-4,4,4-trifluoro-3-hidroxi-1, 1-
dimetilbutil] -5-fluorokbencamida utilizadoz en la sintesis

se gensraron inicialments a pavitir ds wmetil isolbutil cetona

|_l -
N
[
=
23]
=
(I
]
2
I_l
ai]
[N
(M
|_l
(=)
=
w
)
-t
!_l
o
>
=
s
I_.l
N
(b

ilmetil)-4,4,4-trifluoro-3-hidroxi-1,1-dimetillbutil] -5-

h

0 pL de metanol y 0,0194 nmol dz Acido

La mezcla de MIBEK se agitd a 65°C durante 2 horas, se

enfrid hasta temperatura ambiente por 2 horas vy se siguid
agitando a tenpevatura ambientes durante una noche. Los
crigscales de Acido fosfdrico de (R)-2-[2-(5-ctancsulfonil-

1H-pivrolo[2,2-c]pividin-2-ilmetil) -4,4,4-triflucro-2-

hidroxi-1,1-dimetilbutil] -5-fluorckbenzamida se produjsron a
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Ejemplo 23: Sintesis de co-cristal de acido fosférico
de (R)-2-[3-(5-etanosulfonil-1H-pirrolo([2,3-c]lpiridin-
ilmetil)-4,4,4-trifluoro-3-hidroxi-1,1-dimetilbutil] -5-

fluorobenzamida usando 2-butanona/heptano

1=
)
)
[
—
1_!)
=h
el
jam
=
(%))
17}
O
1—
<
(%]
purs
[R]
pon
(D
o
(1
-
]
0

Aproximadamente

acéticn de la base libre de (R)-2-[2-(5-Etancsulfonil-1H-

1,1l-dimetilbutil] -5-fluorchenzanida (82,4% <en peso Jde la
base libre, KF=0,42%) 3¢ disuelven en 90 mL d= 2-hutanona a
€0°C. La solucidén resultante se filtva y se combina con el
enjuague d=l filtro de 30 wl d: 2-butancna para dar una
solucién clara a 50°C. A la solucidén a 50°C ze afladen
aproximadamente 2,05 g de 25% en pesc de &cido fosférico
acucso  (HaPO,, , 0%

solucidn aproximadamente 20 mL a 20 ml de heptano, mientras
n permansce clara.  Lusgo se afiaden a la solucidn
aproximadamente 15 mg dz los iniciadores cristalinos de co-
crigtal dez Acido fosférico dz (R)-2-[2-(5-=tanosnlfonil-1H-
pivrola[2,2-clpividin-2-ilmstil) -4, 4, 4-trifluoro-2-hidroxi-

1,1-dimetilbutil] -5-fluorobenzamida, por ejenplo,

D

preparados mediante el procedimiento del Ejemplo 22, tras
suspensién cristalina al cabo de 10 a 20 minutos. A la

0
mL de heptanc durante 1 hova. La asuspensi

enfria linealmente hasta 20°C duvante 2 horas y se envejecs
1

a z20°C durante por lo mencos 2 hovas. La partid
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1o 8e geca a 70*C-20°C durante 15

E
P
]
=
o)
b}
a
~
p
(1]
Loa)
cr
il
=
)
=1
—
]
n
—
-

horas a 48 horas. El producto de co-cristal de aAcido

fosforico de (R)-2-[2-(&5-BEtancaulfonil-1H-pirralol2, 3-

dimecilbutil] -5-flucrobenzamida seco se cbibiene en forma de
un 8651ido hlanco con 292% a 26% de rendimiento v 299,5% Avea

fisicas y 1los datos espactrales que  carvacterizan el

producto cbtenido.
Ejemplo 24: Sintesis de cristales iniciadores de co-
cristales de Aacido fosfdrico de (R)-2-[3-(5-etanosulfonil-

1H-pirrolo[2,3-clpiridin-2-ilmetil) -4,4,4-trifluoro-3-

hidroxi-1,1-dimetilbutil]lbenzamida

ds metanol v 0,02010 wmaol de &cido fosfiérico er

agitd a 65°C durantes I horas vy se enfrid hasta temperatura
ambiznte por 2 horas La mezcla 8= agitd a tewmperatura
ambientse durante una noches Esto proporciond cristales
iniciadores de co-cristales de Acido fosférl”o de (R)-2-[3-
(E-etanozulfonil-1H-pirrolo (2, 2-clpirvidin-2-ilmetil)-4,4,4-

triflucro-2-hidroxi-1,1-dimetilbutil]benzamida.
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Ejemplo 25: Sintesis de co-cristal de acido fosférico
de (R)-2-[3-(5-etanosulfonil-1H-pirrolo[2,3-clpiridin-2-
ilmetil)-4,4,4-trifluoro-3-hidroxi-1,1-

dimetilbutil]benzamida

Se disolviéd 1 g (2,01 mmol) de (R)-2-[3-(5-
ctanosulfonil-1H-pivrrolo[2,3-c]lpiridin-2-ilmetil) -4,4,4-

riflucro-2-hidroxi-1,1-dimetilbutillbanzamida en 20 wl de
MIBK a 70°C seguido de adicién de 2,01 mmel de Acidos
oafédrico (£5% en peso ds HyPO, en agua) a 70°C.  La mezcla

de reaccidén se senbrd luego con iniciadores cristalinos de

1H-pirrolo (2, 2-c]lpiridin-2-ilmetil) -4, 4, 4-triflucro-2-
hidroxi-1,1-dimetilbutil]lbenzanida, por ejemplo, preparvadas
por el procedimiento del Ejemplo 25, s agitd a 70°C

durante 2 horas y luego hasta temperatura ambiente durante

6 horvas. La cla se agitd a temperatura ambiente durante
una noche. Se recogleron co-cristales de Acide fosférico
de (R)-2-[2-(E-etanosulfonil-1H-pivrola (2, 2-clpiridin-2-
ilmetil)-4,4,4-trifluoro-3-hidroxi-1,1-

dimetilbutil]benzamida por filtracién. Las Figuras 7 a 11

caracterizan el producto oktenido.

Ejemplo 26: Sintesis de cristales iniciadores de co-
cristales de isonicotinamida de (R)-2-[3-(5-etanosulfonil-
1H-pirrolo[2,3-clpiridin-2-ilmetil) -4,4,4-trifluoro-3-

hidroxi-1,l1-dimetilbutil]benzamida

Se genevaron inicialmente cristales iniciadores de co-
crigtales de isonicotinamida de (R)-2-[3-(5-estancsulfonil-
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proporcionands asi cristales iniciadoreas de co-cristalas de
isonicotinamida de (R)-2-[2-(5-etancsulfonil-1H-
pirrolo[2,3-clpiridin-2-ilmetil) -4,4,4-trifluoro-3-hidroxi-

-

Ejemplo 27: Sintesis de co-cristal de isonicotinamida
de (R)-2-[3-(5-etanosulfonil-1H-pirrolo[2,3-clpiridin-2-
ilmetil) -4,4,4-trifluoro-3-hidroxi-1,1-
dimetilbutil]benzamida

Se calentd una mezcla de 1,01 g de (R)-2-[3-(5-

tanosulfonil-1H-pivrola[2,2-clpividin-2-ilmetil) -4,4,4-

>~

o

¥

3
|
=
-
[
(SN
I_l
‘l
)
AR
¥
[
|
[

trifluoro-2

y 249,1 mg (2,04 waol) de isonicotinamida en 20 whL de

ztanol hasta 70°C para dar una solucidn olara La mezcla

- .y e P Ol = a) ~ coralee e ~n s -
de reaccidn 3 enfrid hasta 65°C y se sembrd con cristales
iniciadoves de co-cristalez de isocotinamida de (R)-2-[3-

lucro-3-hidroxi-1,1-dinetilbutil]l benzamida, oL

ejempla, preparados mediante 21 procedimiento del Ejemplo

27. La nezcla des reaccidn se dejd rveposar a 60°C durante
0 minutos vy luego se enfrid hasta 20°C durante 10 horas
Se formavon co-cristaless de izonicotinamida de (R)-2-[2-(5-

caracterizan =1 producto obtenido.
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Ejemplo 28: Sintesis de cristales iniciadores de co-
cristales de A&cido fosférico de 65-fluoro-2-[(R)-4,4,4-
trifluoro-3-hidroxi-3- (5-metanosulfonil-1H-pirrolo[2,3-

clpiridin-2-ilmetil) -1,1-dimetilbutil]benzamida

Aproxzimadansnte 200 wmg de la base libre de S-fluoro-2-
[(R)-4,4,4-trifluoro-2-hidroxi-2- (S-metanosulfonil-1H-
pirrolo(2,3-clpiridin-2-ilmetil) -1,1-dinetillbutil]khenzamida

se disolvieron en 3 mL de 2-hutanona a 70°C. A la solucién

a 70°C, 3= le afladieron aproximadamente 47 wmy de 25% en

peso de Acido fosférico acuocso (HyPO,, 1-1,05 equiv). La
mzzcla Jde reaccidin ge enfrid lusgo hasta 20°C durante 14
horas Durante el enfriamiento, se inicid y desarrolld la
cristalizacidén. Los cristales iniciadorass se alslaron y =e

E-fluorc-2-[(R)-4,4,4-triflucro-2-hidroxi-2-(5-
metanosulfonil-1H-pirrelo[2,3-c]lpividin-2-ilmnetil) -1,1-
dimetilbutil]lbenzamida y Acido fosfirico por titulacidn.

Ejemplo 29: Sintesis de co-cristal de acido fosférico
de 5-fluoro-2-[(R)-4,4,4-trifluoro-3-hidroxi-3-(5-
metanosulfonil-1H-pirrolo[2,3-clpiridin-2-ilmetil)-1,1-
dimetilbutil]benzamida

Se digolvizron aproximadamznts 2,27 g de la base libre

de E-flucro-2-[(R)-4,4,4-trifluoro-3-hidroxi-2- (5-
metanosulfonil-1H-pirvolo[2,3-c]lpividin-2-1ilmetil) -1, 1-
dimetilbhutillbenzamida en 22,0 g de 2-butanona a 65°C. A

de 8%5% en peso de acido fosférico acuoso  (HPO,
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dimetilbutil]benzanida, por ejemnplo, preparad a particr
del  procedimientc ds Ejenplo, 29, se  afladieron
aproximadamente 10 g de heptanco durante 4 horas La
suspensidin de reacoidn se enfrid luzgo hasta 15°C durante

12 horas. La suspensidn se envejecid a 20°C durante por lo

menos 2 horas y s filtrd.  EL sélido se secd a 45°C-55°C
durante 24 a 42 horas Los s8&lidog zecog, con los mismos
patrones XRPD que los crizstales iniciadores, s obtuvieron
en forma de un polvo blanco con 285% de rendimiento Las
Figuras 18 a 23 muestran las medicicones fisicas y los datos

Ejemplo 30: Sintesis de cristales iniciadores de co-

cristales de &cido acético de 65-Fluoro-2-[(R)-4,4,4-

trifluoro-3-hidroxi-3-(5-metanosulfonil-l1H-pirrolo[2,3-

clpiridin-2-ilmetil) -1,1-dimetilbutil]benzamida

Se generaron cristales iniciadores de co-cristales de
Goido acitico de S-fluoro-2-[(R)-4,4,4-triflucro-2-hidroxi-

)

-{(E-metanocsulfonil-1H-pirrolo[2,2-c]pividin-2-1ilnstil) -

i,_l
—
]

dimetilbutillbenzanida a partir de solucidén de &dcido

acético. Aproximadamente 200 mg ds la bass libre de 5-
fluorc-2-[(R)-4,4,4-triflucro-2-hidroxi-3-(5-
metanosulfonil-1H-pirvrola(2,3-¢]lpividin-2-ilwetil) -1, 1-

[93]
=
—
—
]
1t
an
(9}
|..1 -
(o N
0

acético a temperatura elevada. La solucién lusgo ze enfrid

haata tempervatura ambisnts con agitacidn Se Jgeneraron
sé&lidas cristalincs a partir de la scolucidén, y se confirmd
una relacidén molar 1:1 de &cido acético a fluoro-2- [ (R) -
4,4,4-trifluoro-2-hidroxi-2-(5-metanosulfonil-1H-

pirrolo[2,3-clpiridin-2-ilmetil) -1, 1-dinetilbutil] henzamida
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Ejemplo 31: Sintesis de co-cristal de acido acético de
5-fluoro-2-[(R)-4,4,4-trifluoro-3-hidroxi-3-(5-
metanosulfonil-l1H-pirrolo[2,3-clpiridin-2-ilmetil)-1,1-
dimetilbutil]benzamida wusando &cido acético/acetato de
butilo

Aproximadamsente 200 mg de la baszs libre de 5-fluoro-2-

[(R)-4,4,4-criflucro-2-hidroxi-2- (5-metancsulfonil-1H-

se digolvieron en 3 mL de Acido acético a 70°C. A 1la
solucidén a 70°C, se& le adadieron aproximadamente 2,0 ml de

acetato de butileo, seguidoz de sicubra con  cristales

iniciadores de co-cristales de dcido acético de S-fluoro-2-

(1

zmplo, elaborados por el

o8 se  obtuvieron como un polvo blanco  con

proximadanents 20% de rendimiento. Las Figuras 24 a 29

Q2

muiestran las medicioness fisicas y los datos espectrales que
caracterizan el producto ohtenido.

Ejemplo 32: Sintesis de solvato de anisol de (R)-2-(4-
((5-(etilsulfonil)-1H-pirrolo[2,3-clpiridin-2-il)metil) -
5,5,5-trifluoro-4-hidroxi-2-metilpentan-2-il) -5-

fluorobenzamida
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Acido de Meldrum

Se cargd Acido de Meldrum (100.0 g) a un reactor seco,

 durante aproximadamente 5
minutos a 209C-25°C hasta que se obtuvo una solucidn.
Después, 3= cargd Acido acitico (0,791 wl) al reactor,
segquido de 1,218 ml de movfolina, v la solucién se agitd a
20°C-25°C durante aproximadamente 48 horvas. Se retird una
alicuota (~0,2 ml) para el andligis de la conversidn, que

se contrald por GC o 'H-NMR. 38i la relacién del drea % da

de  repetir el  control. Sz  destild la acetona a
aproximadamente  40°C  y  150-200 mmHg. Despuss de
aproximadamente doz tercios ds la veaccidn, se destild el

volumen, 3e cargaron 562 ml ds metiloiclohexano vy continud

se znfrid hasta 20°C-28°C. Se observd la solucién para
agssegurar Jque  se  obtuviera una  solucién turbia | (sin
s&lidos) . En presencia de sdlidos, se puede cargar mis

cantidad de MTBE para cfectuar la disolucidén. La partida

-~ e [ ' [
se lavéd rapidaments con dos porciones de 50 g de solucidn

%]
|—l
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oe
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=
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g de NaOH vy

95 ml ds agua). 2Se dsstild el MTBE a 40°C-45°C y 150-200
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amHy.,  Se vecogid un total de 400 wl (200 g) de destilado

para esta pasada. A medida ques procede la destilacidin, se

20°C-35°C y 2E-B0 wmHg durante no menos Jde 4 hovas.

“y

obtuvo 2

diona en forma de un s3lide hlanoo (92,

N
(1
(]
)
-
w
al
.
3
[
o]
]
|_J
?

rexano  frio (~0°C-5°C) vy s sead =1l 35lido

2l La temperatura interna ge

durante por lo menos 1 hora. Se filtrd la

orta con dos porciones de 100 wml de

0
m
!_.l
[al]
<
i
:_J
m
r
)

1]
]

,2-dimetil-&- (propan-2-ilidena) -1, 2-dioxano-4,6-
3511 g, 70,4% de

7
, 96,0% en peso de pureza segin el ensayo) .

o)

L M copH

rzactor 2-bromo-4-fluoro-1l-yodobenceno

30°C. 38e afiadid cloruro de disopropil wagnesio (i-PrMgcCl,

._
(b

[

n
W
[2)]
1

roxzimadamente -25°C a -20¢C durante 20 minutos

|_l
u

2,0 M en THF) a un Iindice para mantensyv

entre -20°C y -20°C, La mezcla de reaccidén se

~

el andlisis GC o HPLC indicd >40:1 drea % 3-

I-h
I_J
=
(]
3
1
i
" 3
(W]
=
=
]

f-diona (80,0

W
M
-
-

para mantensr la temperatura entre -20%C vy -10°C, La

de 25,0 wl

tenperatura

(o]

afizjd a -15°C hasta -10°C durante un méximo de 2
inactivd la mezcla de reaccidn con una solucidn

de HCL concentrado en 120 wl de agua y la
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» DMF (150 ml) v se obtuvo una mezcla hifisica. E1

THF, 3-bromcflucrobenceno residual y otros volAtilss se

hasta 20°C-2E5%C.  Ze afladid una solucién de 25 ml de HCL
concentrads en 175 ml de agua. La partida lusgo se szmbrd

con acido 2-(2-hromo-4-fluorofenil) -2-metilbutancico  (-300

tenperatura durance

1
N
l—l
!_l -
t:_)_,
O
o
£
3]
o

[»]
)}
w

la torta con 100 ml de agua y se secd el

vacio (~100 mmHg) hasta que se determind, por el MEtado

forma de un 35lido castafio (60,5 g, 21,0% de rendiwmiento,
, KF = 0,10%).
Br o)
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luego piridina  (132,3 mwml) a un indice tal que la

temperatura no excedid 25°C.  Despuis, s calentd la mescla
de rezaccidn hasta 60°C-65°C y se mantuve a esta temperatura
durantz 12 a 16 horas La mezcla dz reaccidin se enfrid

tal que la temperatura no excedid 50°C Se calentéd la
mescla de reaccidén a 55°C durvante 1 a 2 hovas y despugs 3e

71
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luego con 400 ml de heptano, se agitd durante 5 minutos, vy

gz dzjd que las capas reposaran durante 10 minutos y lusgo
S¢ aspararan Después, la wezcla de reacoidn se tratd con

durantz 10 minutos y lusgo se ssparvaron.

S22 destild la fase orgénica hasta &1 volumen minimo

600 ml de heptanoc. La soluciéin del producto oscuro se
filtrd a través de una capa de gel de silice (100 g de
Si0,) vy la capa s¢ enjuagd con 600 wml de heptano. El
filtrado amarille claro se destiléd a vacio (<150 mmHg) a

€0°C-70°C hasta el volumen minimo agitable. Se cktuvo una

solucidn concentrada de 1,1,1-triflucro-4-(2-bromo-4-

"= e

fluorofenil) -4-neiil-2-pentancna en heptano/toluene (125,0
g, 76,6% 2n peso segun el ensayo, 20,5% d: rendimiento) .

Se afiadid al reactor hidrure de sodio (8,80 g,
dispersién al 60% en peso en aceite mineral) hajo una
atnésfera de hidrigenc, ssguids ds 150,0 wml de THY (que

de

contenia 300-500 ppm de agua segin lo KF) .

_‘.
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._,J

o
=

La suspensidén se enfrid hasta una temperatura interna de
0oC-5°C y se ahadid una solucidn de 1,1,1-triflucro-4-(2-
bromo-4-fluorofenil) -4-metil-2-pentanona (109,0 g, 55,0% en

peao) en 70,0 ml de THF a un indice tal qus la temperatura

no excedid 10°C. Se calentd la mezcla de reacoilidn hazsta

durante 12 horas. La maescla de reaceién 1uego sz enfrid
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THF) a un indice tal que la temperatura interna no excedid
o 1,4-dioxano (40,0 mnml), s elevd 1la
tenperatura inteirna hasta 20°C-25°C v se apartd la wmezola

m a 20°C-25°C durante 2 a 2 horas. La mezcls de

mezcla de reaccidn a 5°C-15°C durante 30 minntos y después

se enfriéd hasta 0°C+5°C. ECe afiadid lentamente una solucidn

de 62,5 ml de HCL concentrado en 137,5 wml de agua a un
indice como para controlar el desprendimiento  de gas
geno Yy comd  para  Jque  la  temperatura intesrna no

zxcediera 20°C. Se destilavon <l THF y <l bromuro de
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59C y se mantuvo asi durant 2l sé&lido,

se lavd la torta con 200 wml de agua y se secd el s86lido a

vacio (25-100 mmHqg) a 20°C-25°C durante & a 12 horaz. Esto

U]

proporciond 54,7 ¢ de  1,1,1-triflucrc-4-(2-carboxi-4-
fluorofznil) -4-metil-2-pentanona en 86,1% en peso de purscza

segian el ensayo (82% Jde rendimiento) v 97,2 Area% pureca
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MeO

y 250 wl de tolueno, y se agitd la suspansién a ~150 1pm.
v clorure de tionilo (12,92 wl) a la wezcla de
reaccidn, seguido de dimetilacetamida (0,10 mwl). Se

-

calentd la suspensidén resultante hasta una teupsratura

It
(K]
[Ra]

>
(]
(K]
)
P!

interna de aproximadament - 2 durante por lo menos 3
horas; al alcanzar 55°C la suspensién s transfornd
i ' E

gradualmente en una solucién. En un reactor aparts, s
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(26,12 wml), 27,1 ml

dz 2,6-lutidina v 100,0 wml de THF vy s¢ enfriavon hasta 09C-
n de toluesno/cloruro de Adcido se carg
golucidn de amina/2,6-lutidina/THF a un indice tal que la
speratura interna no excedid 1E°C. Z2e apartd la mesala
dz reaccidn resultants  a 20°C-25¢C durante 20 wminutos y
después se enfrid hasta 0°C-5°C. Se afiadid una solucidén de

50,0 ml de HCL concentrado en 200,0 ml de agua a la mezcla

ds

[t
L
K
)
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4
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N
=

_________ a un indice tal ques la tempevatura interna no
excedicera 30°C, v 8¢ agitd la mezcla de reaccidn durante 10
minutes. Se dejaron reposar las capas durante 10 minutos y

erior. 3e afadieron luesgo 200,0

n durante 10
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una temperatura de la camisa ds 50°C-65°C y ~100-150 mmidy.
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afladiercon luego 300

a mantener la mezcla de reaccidn a 65°C-75°C, Se

wdieron 50,0 ml de agua y la temperatura se mantuvo a

reaccién a aproximadaments 5°C Jdurante 2 horas, luego se

v con 100,0 ml de heptano y se 3edd

a vacioc (25-850 mmHg) <con una purga de nitrdgeno a 55°C+5°C

rante 12 horas. Esto proporciond 5-fluoro-N-[(S5)-1-(4-

ERA NI LA B S D A LI

metoxifenil)ecil] -2-(4,4,4-triflucro-1,1-Adimetil-2-

oxokbutil)benzamida con 90% de rendimiento (61,7 g) y 29,1

e
itd la mezcla de veaccidn a Tihe = 20°C a 20°C durante 60

a% pureza gegan HPLC (220 nm) y <on un contenido de agua

0,10% segin lo determinado por KF.
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La cetona 5-fluoro-N-[(5)-1- (4-me
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4,4-trifluoro-1,1-dinetil-2-cxobutil) bensanida (182 g,
8% en peso, 353 mmol) se cargd a un matraz en nitr

200 ml de THF (267 g, grado ACS, <500 ppm agua). S

0 minutos para disolver loz 38lidos.  Luesgo 32 afladid
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1)silanc de trimestilo (92,5% en psso, 108 g, 422 mmol) a
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hasta Ty, = 20°C+2°C. Se& anadis
M en toluano, 124 wl, 173 g, 422 mnol) sub-superficial al
reactor a un  indice tal  como para controlar el
desprendimiento de gas etano y como para mantener la Tige =
209C a 25°C.  Se ajustd la Lemperatura de la partida hasta
Tine = 40°C vy se agitd a Ti,. = 40°C a 45*C durante 2 a 4

-y
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anteriormente, a un indice constante de modo que la adicién
requirid 10 a 20 horas, misntras se mantenia la temperatura
de la partida a T, = 20°C:2°C. Sz agitd la mezcla de
urantes por lo menos 2 horvas a Tipe = 209C+2°C,  Se
afiadid HC1 2,0 M acuocso (425 wl, 444 g) al reactor, a un
indice como para controlar el desprendimiento de gas etano
y para mantenser la Ty = 20°C & 20°C. 8= agitd la solucién
Lbifdsica durante 60 a 20 wminutos a T; = 20°C a 20°C
luege se detuve la agitacidén
» la capa acuosa infericr (721,1 g, pH = 1,8). Ze
v metdrido de sodio (25% en peso en wmetanol, 205,66 wl,
194,2 g, 9200 mmol) al reactor a un Indice como  para
20°C a 30°C, la Tiy 3¢ ajustd hasta 20°C-

Cemnperatura durante 60
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indice tal como parva nmantensr la Ty, = 20°C-30°C. Se

afladicron luego 550 wl de agua al reactor y la mezcla de
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concentrd a vacio con una Tipe no superior a 65°C y una
Teamisa IO SUupsrior a 85°C hasta aproximadamente 280 mnl,

eliminando 1407 g (1565 wl) de destilado. e aumentd la

reactor 1200 ml de acetato de iscopropilo (IpAc, 1046 J) a

hifidsica durante 30 minutos a esta  temperatura. Se
1 luego 60 ml ae HC1I 2ZM acucso al veactor y se
agitd la solucién bifidsica durante 45 a 90 minutos a Ty =
EoCiE2C. Despugs, s= detuve la agitacién y se¢ dejd que
as capas s& Sepavarvan. Se scspard la capa acuosa inferior

(800,2 g, pH = 1,0). Se afladieron 300 wml de agua al

ca Jdurante 20 wminutos.
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Capas fe szepard la capa acuosa inferior (214,1 g, pH =
2,0) Se concentrd la solucidén himeda a vacio con una Tige
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tenperatura de la mszcla de reaccidén hasta Ty, = 22°C a
g9°C, y sz agitd la solucidn Jdurantes 20 minutos a esta
Lemperatura Se ajustd luego la temperatura Jde la wezcla
de wveaccién hasta 75¢C Se anadid entonces &H-fluoro-2-
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25°9C durante no menos de 1 hora. Se afiadid heptano (122,85

g, 180,6 ml) al reactor durante no menog de 1 hova y 3e
a

del reactor una muestra de 10 ml y se analizd por GC para
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prasente =n este punto en la mezcla de reacoldn:

M{IpAc) _ A(IpAc)xk
M (Heptano) A (Heptano)

donde: M (IpAc) = masa de IpAc

(Heptano) = masa de heptana

@
L

k= respusast JC-FID relativa entre IpAc y heptano
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pico GC-FID de IpAc

v

=

an

A (Heptano) = Arsa pico GC-FID de heptano
Por consiguiente,

K= M (IpAc)-: A (Heptano) v M(IpAc)= A (IpAc)%?l:"-‘M (Heptana)
M (Heptano)x A (IpAc) A (Heptano)

Se calcula la cantidad de IpAc a carga para obtensr 226,7 g

de IpAc en base a la siguiente ecuacién:
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bassz a la siguients zcuaciin, y s8¢ carga cesata cantidad de

carga de heptano = 2 = -2,893 x Y

Se afladid heptano (780 wl, 524 g) al reactor durante
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la mezcla ds veaceoién a Tipe = 20 a 24°C duvante por lo
menos 10 horas. Se recogiervon los sélidos por filtracidén y
se enjuagd =1 rveactor con =l filtrado v se recogieer los
sélidos del enjuague por filtracidn.

D
log =2&81lidoz con 15% en volumen de 1i-Pr0
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sovciones de 1256 wl) vy se sz2ad en una estufa de vacio a una

tzmperatura no mayor Jque E5°C hasta perder «1% en peso por

Se aifladieron al reactor H-fluora-2-((8)-4-hidroxi-2
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oxifenil)etil)benzamida (51,20 g, 97,6% en peso, 107,35

se afiadiesron 100 wl de wetancol deagascado y se inicid la
agitacién para obtensr una suspensidn blanca Se afiadid

(1
suspensidin en 10 wml de MeOH desgaseado, y la reaccién fue
levemente exctirmica. La temperatura de camnisa |
hasta 50°Ct2°C y 32 mantuvo asi por no menos de 12 horas.

v luego DEU (24,76 g, 161,03 mmol) a un indics tal

quz la temperatura interna no excedid 52°C y se afiejd la
mezcla de veaccién a E0OCH20C por no menos de 2 horas.  Se

1 500 ml de MTBE seguidos de 250 wl de agua a un

indice tal como para mantener la temperatura interna entre
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45°C-85°C,  Después, se afladiercon cristales iniciadeores de

-((R)-4-((5-(Btilsulfonil) -1H-pirrolo(2,3-clpivi

l”“l

1]

}
|_v -
—

|
o
1

il)metil)-5,5,5-triflucro-4-hidroxi-2-metilpentan-2-11) -5-
fluoro-N-((8) -1-(4-metoxifenil)etil)benzanida (50 wg) en

forma de una suspensidén en 2 ml de MTRE. La tamperatura de

camisza 3¢ 2levd en forma lineal de 50°C a 20°C-25%C durante
1 hora y s2 afiejd la wezcla de reacoidn a 20°C-25°C durante
no menos de & horasz, pero no mag de 20 hovas. Se filtrd e
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wvé con 100 wml de MTBE y 232 3208 o bien en el

filtro o en una estufa de vaciac

12
|
a
o

0°C-20°C y E0-200 wmHg
hasta que se logrd LOD <40%. Se obtuvieron 97,4 g de un
s&lido  klanco con 65,0% en peso de puresa  (90,8% de
1ivel de Pd, se 1llevd a cabo

la vecristalizacidn de la siguiente mansra: se cargé la 2-

*C) y 3¢ mantuvo a esta temperatura durante no mencos de

0
10 winutos, o hasta que sSe obtuve una solucién. Sa

afladieron 75,0 wl de agua a un indice tal que la
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una suspensién en 0,5 wl ds MzOH. Ze ajustd la velocidad
del agitador para lograr una buena agitacién de 1la

suspensién y luego se afiadieron 115,0 wml de agua a un
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indice tal que sge mantuvo la temperatura interna a no menos

de 62°C. Se aflzjd la mezcla de reaccidn a 65°C-70°C

durante no menos de 15 wminutos, la tewperatura lusego ae

elevd de modo lineal hasta 20°C-25°C durante 1 hora, vy
despuégs 5= afizjd la mescla de rveaccidn a 20°C-25°C durante

no menos de 2 horas, pero no nds Jde 19 horas. Se filtrd el
sélida, se lavd con dos porciones de 100 ml ds agua/M=20H
(60:40 v/v) y se secd a 65°C-75°C y E50-200 mmHgy con un

harrido de nitrégens hasta que se logrd LOD =4,0%. Se

w
¥
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)
I_J

obtuvieron &7,% g de un sélido blanco con una purs

ensayo HPLC de 35,2% en peso y LOD dz 0,56% (HPLC &vea% =

para obtensr una suspensidén de color bhlanquecing. ce

afladieron 100 wml de H;PO, acuoso al #85% y 3= calentd la
sz controld la veaccidn

reaccidn a 10 ml de MaOH. 2i el Avza % de 2-((R)-4-((5-

(4-netociifenil)etil) benzanida es <0,5%, se& proceds, 31 no
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se afieja durante otros 30 wminutos a 100°Cx5°C
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manteinia la mezcla de reaccidn a 65°9C-70°C.  S& obtuve una

guspensidén bruta v 3 afadieron 150 wml de MBI

mantenia la wezecla de reaccidn a GE4C-70°C

transformd®d en una suspensid
ECC-70°C durante 20 minutog, lusgo ge elevé
Aurante no menos de 2 horas. La mezcla de

mantuve luego a 20°C-25°C durante 2 a 4 horas.

el s5lido, se lavd con 150 ml de agua y despué

dz una meszcla de MER/heptano (1:2 v/v) y a=

mientcras s&

.
. Bata a3e

o uniforme, que Se mantuvo a
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g con 150 ml

una estufa de vacic y se secd a A5°C-70°C con un harrido de

nitrigeno hasta IF <0,85%. Se cbtuvo solvato

de aniscol de
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fluorchenzamida en forma de wnn 381lide de color hlanco-
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92,0 Area

SOMpuestos

relacionados  (p. ej., 5-fluocro-2-[(R)-4,4,4-trifluoro-23-

hidvoxi-2- (5-wetanosulfonil-1H-piriolo[2,3-clpividin-2-

trifluoro-2-hidroxi-1,1-dimetillbutil]benzamida

(R)-2-[2-(5-

[4,4,4-trifluora-3-hidroxi-3- (5-metanosulfonil-1H-
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luacién de propiedades bicldégicas
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» la unidn de 1
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glucocorticoldes (GR) recombinante usado en este ensayo se
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olicitud de patente de

E
de 2002, & incorporada en este documento como referencia en

su totalidad. La preparvacién de la sonda d= daxametaszona

y neando el

|-
’-I
(Ul
janl
H
|_l.
]
¥

matrcada con tetrametilrodamina (TAMRA) =e

procedimiento convencional de la bibliografia (M. Pons et

eroid Biochem., 1985, 22, pags. Z€7-273).

t
A. Ensayo de unidn  competitiva a  receptores  de

excitacidn y emizidn méximas ds la sonda fluocvescente. Tn

U

emplo de esta sonda e3 dexametasona marcada con rodamina

valor de polarizacién de fluorescencia Jde la sonda en
tampén de ensayo se midid en un fluordmetro SLM-8100 usando
1 degcoritos
anteriormente. Sz afladieron alicuotas de lisado de veacktor

1 el valor de polarizacidén. Se usd un
. . . o
sis de regresién no linzal de: winiwmos cuadrados para

calcular la constante de disociacién de la sonda a partir
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Etapa 2. fzleccién de inhikidorss de la unidn Jds la
sonda

Este ensayo usa polarizacién de f£luorescencia (FP)
para cuanti
dz competir con dexametasona marcada con tetramstilrodamina
(TAMRA) por la wunién a un  complsjo de  receptor de
glucocorticoide  (GR)  humano preparvads a partiv de un
sigtema de sxpresidén de insectos. El tampin d= ensayo fue:

TEZ 10 wmM, IIC1 50 M, N&MoO, 20 mM e 2H,0, EDTA 1,5 M,

M, pH 7,4. Los compuestos de ensayo ge disclvieron hasta
una concentracidén 1 wM oen DMEO puro vy deaspués se diluyeion
adicionalmente hasta una concentracidén ds snsayos 10X en

tampén de ensayo suplementado con DM20O al 10% v/
concentraciones de ensayoe Jde 10x en tampdn que contenia

preparvaron mezclas de reacoidfn de unildn en placas  de

microtitulacién Dynex negraz de 96 pocillos por medio de la
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""""" iteg ds ensayo
a cada pocillo: 15 pl ds solucidn de compuesto de ensayo
10x, 25 pl de lisado de baculovirus que contenia GR diluido

1:170 en tampén de ensayo y 50 pl de dexamstasona marcada
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controles negativos (klancos) eran mesclas de reaccién que
contenian dexamstasona a una concentracidén de 0,7 uM a 2
uM. Las reacciones de unidn se incubaron durante 1 hora a

temperatura ambiznte y después sz leyd la polarizacidén de
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fluorescencia en 21 LJIL Analyst fijado a una sxcitacidén de

1

EE0 nm y una emisién d= 580 nm, <on &1

ped

{1

Rodamina 561 inatalado. Los  valors

(n

s

¥

1

determinaron por un ajuste de curva no line

]

los datos de la sefial FP oa una ecuacidn 1o

9!
D

mpuestos gque se ha descublert:
receptor de glucocorticoidss pueden evaluarse

n al receptor ds progestzrona (PR), a

qu

5 dicroico de

gistica de 4

e 82 unen al

protocolos para PRy MR oson idénticos al nitods des GR

diluye 1:9,4. La sonda PR es mifepristona

marcada <on

1 final dz 5 nM en el

ensayo, vy los  controles negativos (blancos) fueron

protocols ER es simdilar a los protocolos

descritos, pero usa la sonda marcada con flu

receptor del kit PanVera. Los componentes del ensayo se

cbtienen en los mismos vollmenss que se
t

sonda a la placa, seguido del receptor y el

s de znsayo

Ademas, el

modifica con

comnpuesto de
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la

6-9) o por los

ENSAYOS

de la produccién de IL-6 en fikiroblastos

Los fibroblastos ds prepucic humano producesn IL-6 en
respussta a la stimulacién por la citoquin
proinflamatoria IL-1 Ezta respuesta inflamatoria, medida
por la produccidin de IL-6, pusde inhibirvse eficazmente por

desxametasona,

croduccidn de IL-6
Se cultivan
CRL-2429) =21

modificado por

N° Cat.
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placas de 96 pocillos a 5.000 c&lula

previo al uso, en Medio de Dulbecoo
cove (GibcoBRL Life Technologies N Cat

carkdn al 10%

O

(GibhcoBRL Life

m=dic de los pocillos se reemplaza con wmedico nusvo Las
c&€lulas se tratan con IL-1 (rhIL-1li, R&D Systems N° Cat

200-LA) a una concentracién final de 1 ng/wml, y con los
compuestos de ensayo a concentraciones finales de 107 M a

10°® M, en un

muestras

volumen

total
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del efecto de fondo no reciben compusstos de ensayo ni IL-

l_l

Los pocillos de control positive reciben sélo IL-1 v
representan la cantidad méxima (o 100%) de produccidn de
IL-6. Las placas se incuban a 27°C durante una noche (ds

15 a 12 horvas), y se recogen 1os soblrenadantes al fina

1

determinan por  los  kits ELISA pava IL-6  (MedSystems
Diagnostics GmbH, Viena, Austria, N° Cat. BM3212TEN) de
acuerdo con las instrucciones del fabricante. El grado de

n dz IL-6 por los compusstos o

0
1A
)
i
1)
ot
Pl
[R]

32 SXpresa

¢ con respacto a los controles positivos.  Los

La evaluacién de la actividad de agonigtas o
antagonistas de los compusstos que S& unen al receptor de

glucocorticoides puede determinarse por cualguiera de los

y €l intervalo de potencia més preferide ez ds 0,1 nM a 100

2. Modulacién de la induccidn ds MMTV-Luco en <c&lulas
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agonista o antagonista en la estimulacidn del promotor de
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el pléasnido pHHLuc que contenia un fraguento del MMTV-LTR

(-200 a +100 con respecto al sitic de inicio de la
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mejor  induccidn

Las <Elulas se incubaron durante una noche en medio

DMEM sin vojo de fencl, suplementado con CCE al 3% (suero
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dia siguiente, se estimuld la activacién del promotor de

MMTV mediante la adicién de compuesto de  ensayoc o

4
dexamaetazona disuelta en DMSO (concentracidn final 0,2%)
Laz cElulag de control se trataron a6lo con DMSO Después
de 18 horasz, lag células se lisaron con reactivo de lisis
(Promega, N° Cat. EL821), se afladid reactive de ensayo de

luminiscencia brillante usande un lumindmetrao (BMG,

dexametasona (de 2 = 10° M a 2 x 10° M) poco antes de
aplicar ¢l compussto de ensayo a las c&lulas. Como control

Y
se usd el antageonista de GR/PR easteroideo no selectivo

noma humano ME-62 (ATCC, Cat. No.

|_V.

J_E nstc;u‘u’ﬂ o

CRL-1427) ee disponen en placas de 96 pocillos a 20.000

(]

¥
)
()

células por pocillos el dia anterior al uso er

=
[
i)
0]

‘J

nedio de 99% D-MEM/F-12 (Giboco-Invitrogen, Cat. No. 1103¢

21), enviguecids con 1% penicilina  y  estreptomicina
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(Gibco-Invitrogen, Cat. No. 15140-122), 10 pg/wmL Vitamina C
1

con  carvkéin  (HyClons, Cat. No. SH3ZI0063.02). Al dia
siguiente, los pocillos se reemplazan por medio nuevo. Las
c&lulas se tratan con Vitamina D (Zigma, Cat. No. DLE30) a
una concentracidn final de 10 mw, v con los compuestos de
ensayo a concentraciones de 10 M a 107° M, en un volumen
total de 200 pL por pocillo.  Las musstras s realizan en
duplicadce. Los pocillos de control del efecto de £

reciben Vitamina D ni compuestos. Los pocillos de control
positivo  rveciben 25lo Vitamina D, 2in compuestos[
representan la cantidad wéxima  (100%) ds produccidn de

osteocaloina. Las placas se incuban a 27°C en una

jon

incubadora durants 42 horas, y se recogen los sobrenadantzas
al final de la incubacién. Se determinan lazs cantidades de

osteocaloina en log  sobrenadantes por el kit ELIGA de

protocclo del fabricante. La inhikiciin de osteocalcina

por log compuestos de ensayo 82 eXpresa en porcentaje con

log compusstos de ensayo se obtienen por ajuste de curvas
no lineal.

C. Ensayo de inhikicién del citocromo P450

SR SV S St

Este ensayo tiene Como
de  los  compuestos  de  ensavo  parva  inhibkbir  la  enzina
metabolisadora xenobi
El ensayc enplea sistemas automdticoz (Tecan o Zymarl) para
dizpsnzar veactivos, Campones ¥y musstras. Se ensavan ocho
a diez concentraciones (en intervalos semi-logaritunicos) de

cada compuesto ds ensayo en IGPO, 200 wmM, NADE® 1,3 mM,
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glucosa-6-fosfato 2,2 mM, MgCl, 3,3 mM v 0,4 Unidades/ulL

glucoza-6-fosfato deshidrogenasa. Las nusstras de ensayo,

de 100 whL duplicadas de compussto de ensayo diluide a
placas de ensayo de 96 pocillos (Packard Optiplate), vy las
placas se praincuban durante por lo menos 10 minutos a
27°C, Se afladen luego 100 wmlL de volumen de CYP2A4

recombinante humana (3,0 pnol) y sustrato 7-benciloxi-4-

(triflucrometil) cumarina (50 mM) a cada pocillo de ensayo.
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lee con wuna lectora de placas  flucrescente (Tecan
Spectrafluor o LJIL Rioaystems Analyst) a una longitud de

cnda de excitacidén d= 409 nm oy una longitud de onda de

emigién de 520 nm. Los valores de Clg, se calculan usando

n de la wuestra: A 2 wg de la zustancia

del farmaco se le afiaden 150 pL de DMEO. Se aomica la

Sz introducen con pipsta 150 pL de cada musstra a una placa

pocillos de una placa stock como control, con cada pasada
en cada pH La concentracidn de la musstra oscila entre 25

n de tampones a pH 4,5 yv 7,4: (a) tampdn
a pH 4,5: 25 mL de solucién de sistema (pION) cs has

ml con agua DI (pH 2,85-2,90), sz ajusta el pH hasta pH 4,5
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con NaOH 0,5N. (b)) tampén a pH 7,4: 28 nl de sclucién de
gistema (pION) oz hasta 1000 mL con agua DI (pH 2,25-2,90),
g2 ajusta el pH hasta pH 7,4 con NaOH 0, 5N.

n  de mestra  para  incubacidén: (a)

profundos que contiene 600 pL de tampdén pH 7,4, se mezcla v
se incuba durante 16-19 horvas. La placa se sella bien

durante el proceso de incubacidn, El contenido de DMSO

final ez 0,5%. () Zolubilidad a pH 4,5%: Se zafiaden 2 pL de
1

muestra: Al
vacio 100 pL de muestra de la placa de pocillos profundos,
iltro.  Ee filtvan a vacio otros

200 pL de muestra de la placa de pocillos profundos,

1)
1

a

empleands la misma placa de filtro pero con una pl
7

5 pL del filtvado de
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pL de propancl a esta placa de V. La solucién se mezcla y

referzncia ¥y muestira de 250 nm o oa 498 nm g analizan
ware pION. Si la muesira precipita, la
solubilidad se  indica  como XX pg/mL. Si no  hay
mn y la muestra =s soluble, la solubilidad se
indica como >YY pg/mb (giendo YY la concentracidn inicial

del compuesto en 5 pL o 10 pL de muestra stock).
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tiempo para estabilidad wetabdlica microsdémica hepitica

humana a fin de medir &l wmetabolisms Iin vitiro de los

«l\

)]

ot
3

compuestos de ensayo por enztimas microgdmica
humanas. Loz datos obtenidos se analizan para calcular una
semivida (ty, minutos) de los compuestos de ansayo. El
ensayo se realiza en tampdn de fosfato de potasio 50 wM, pH

acetonitrilo para una concer

MiCrosoma humanos en

2
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o final de
1 wmy proteina/mb. fe afiaden un volumen ds 25 pL de
golucidn d2 compussts y 50 pL de suspansidn de microsomas a
28 pL de tampdn de ensayo. La preparacién se inouba en un
> de agua a 37°C durante 5 mwminutos. La reaccidn

n de 100 pL de NADPH. 3= =zliminan
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transficsre un volumen de 200 pL d= scbrenadante a placas de
filtro de fibra de vidrio d= 0,25 mm y se cencrifuga

durante &% minutos a 2000 rpmn.
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vollmenses de inyeccidn de 10 pL a columnas ds HPLC Zorbax
SB C& aon Acido férmico en agua o acetonitrilo a un caudal

de 1,5 mL/min. La pérdida en porcentajs de compuesto
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Losg  compuestos Se ensayaron en

siguientes ensayos:

-

Ensayo de unidn hERG
Actividad HERG dzl canal ds potasio en cé&€lulas HEI-293

~ecombinantes huma

=t

1as. Ligando: Astem

ol
vehiculo 1% DMSO. Tienpo de incubacidn/Temp: 60 wmin @

LQ

250C,  Tampdn de incubacién: HEFES 10 wM, pH 7,4, 0,1% BSA,

Cl 5 wM, M3gCl, 0,2 wM , NaCl 120 wM, NakEGTA 1 wmM, Glucosa

18
(g
N

10 mM. Ligando no esp ico: Astemizol 10 pM; 6,3 nM Kp;

Bruax: 6,2 pmol/mg Proteina; nidn especifica: 90%; Método de

efectos de los compusstos de ansayo sobre la corviente de
potasio wediada  por HERG  (Ix) en cé&lulasz de  Rifl
Enbrionario Humano 293 (HEI293) oque sxpresan establemente
=1 canal de potasio codificads por HERG  (gen lumano
tir de c&lulas HERZO2 a itemperatura ambiente (20°C-
22%C), uesando la técnica patch-clamp de cé&lulas enteras.
g sobre <l canal ds potasio de
G (IFr), las céflulas HER292 ge fijan a un potencial de
cspera de 0 mV y se miden usando un patrén de pulso con
amplitudes fijas (hiperpolavizacidn: -20 wmV para 25 ws;
despolarvizacidn:  +40 wV para 80 ms) que 3= repite a
intervalos de 10 szegundos. Los cexperimentos 3¢ realizan
con tres a cuatro concentraciones y tres c&lulas diferentes
para cada concentracidn. Sz mide un nivel estable de
corrience durante por lo menos 60 saegundos, antes de

aplicar el articulo de ensayo durante 5 minutos. Para la
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evaluacién de la corriente maxima de CIlgy, e3to se mide 1,5

minutos. Todos los compuestos 2& disuslven en DMSO para

dar wuna scolucién stock 10 wM, vy 8= preparan diluciones

y &l an&lisis de los datos sz realizarcon con pClamp 8.2
para Windows (Clanpex vy Clampfit, Axon Instruments Inc.,

EE. 1.). Los resultados se expresan como

corriente remanante (I/I0). Log datos de concentracidén y
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prism. Los valores de Clg, se calculan con un modslo de
curva de dosis y respuesta sigmoidea

Como se muestra en la Tabla 2, un compussto azaindol

incorporacidn de wana amida o un resto wetil sulfona en el
C(2) dzl grupo fenilo (Tabla 2, comparar Compusstos 2 vy 5

frente al Compussto 7) no mejora 1 perfil de CVP.  Adzsmés,
1

tales ocomo el grupo worfolinilo, gue estaba entre los

eviamente dsscoritos en la

1
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general de CYR (Tabla 2, comp
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invenoidn demiestra,
sustitucién en la

=
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=
2

valoras de CIgy de inhibicién de CYP2A4 (Takbla 2, couparar
el Compuesto 1 frente a los Compuestos 2, 2 vy 7, vy el

4

o

reduccidén en la actividad de

Compuestos 5, 6 y 7).

Tabla 2: Compuestos comparados

Compuesto

Estructura
No.

CIs;, de inhibicién
de CYP3A4 [uM]

> 30

to
N
/
/
/
’
pud




Tabla 2: Compuestos comparados

Compuesto
No.

Estructura

CI;, de inhibicién
de CYP3A4 [nM]

> 30

Sz han ensayado conpuestos rveprasentativos de  la
presgents invencidén y o han  wostradso  actividad COMmo
moduladores de la funcidn de receptores de glucocorticoides
en uno o még ds log ensayos antericres (Takla 1) . Adewmés,
los compuestos  d= la  presente  invencidn,  gegin 1o

representado en los ejemplos de la Tabla

demostirado

propiedades de tipo farmac
0

del Citocromo P4
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(representadazs por los

de hERG

)
(wa
=

interaceidén de un farmaco con o

(1N

iva de la prolongaci QT del corazén, y
s (representadas

o)y propisdadss

- golubilidad acuosa).
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Tabla 3: Ejemplos adicionales
Estructura CI;;, de CI;; de|solubilidad| semivida
inhibicién| HERG |acuosa a pH del
de CYP3A4 [uM] 7 [pg/mL] |microsoma
[pM] hepatico
humano
[min]
\\q//o
HO CF, N
O AN <
<1 vVl - c No
‘. . N 6,5 9,4 e <3
| P H determinado
Cl
>30 >10 59 <3
0
O:S_
/] - - \
~g=0 H‘J\;-'Fs(CN 4,2 >10 40 17
| k - h
o
0
0 -
\U;O CIF <N "lSI/O
b’ ~
| k Kall [~ >30 >10 19 11
L A
SO
o
0
\'O.'—ﬂ F ~ ‘}SI';O
5% CF .
! k \3 (I ) >30 >30 52 7
ST
b OH H
A
0
\('.')»'O HO CF N ‘g‘o
- .)\,, 3 «:l’ \
] k\ l'N'“"‘” 14 530 >100 14
i | H
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Tabla

3: Ejemplos adicionales

Estructura

CI;, de
inhibicidn
de CYP3A4

[aM]

CISO de
HERG
[aM]

golubilidad
acuosa a pH
7 [pg/mL]

semivida
del
microsoma
hepatico
humano
[min]

>30 >30 >100 17
>30 >30 17 44
26 >30 >100 >300
2,5 >30 >100 45

La

funcifn del receptor

invencidén,

ademas

métodos

LG DIVR B L

para modular la
dez en un paciente,

receptor dz glucocorticoides en un paciente &3 tratar un
estado  de  enfermedad o  afeccidn, la administracién
preferiblemente comprends una  cantidad Lerapéutica o

farmaciuticamenice

zaz de

<
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aceptable saglin la invencidn. S1 2l propdsito dz modular

compuestos segin la invencis
preferiblemente comprende  una  cantidad eficaz de  un
compueste  de  acuerdo con la  invencidén, es  decir, la
cantidad necesaria para obtensr =1 efecto o grado ds
modulacién deseado.

Métodos de uso terapéutico

ha indicado anteriocrmentes, los compuestos de

]._J

mn de la funcién de
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compuestos tiznen utilidad terapéutica en =21 Lratamiento de
estados de enfermedad y afecciones mediadas por la funcidn

dsl receptor de glucocorticoi
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la modulacidn de la
glucocorticoides.

Cono log compusestos de la invencién wodulan la funcidn

antiinflamatoria Yy antialérgica, inmuinosupresora V4

puaeden umsarsse en  pacientes como fArmacos para el
atamicento de los siguizntes estados de enfermedad o
indicaciones, que van acompailados de Procesos

inflamatorios, alérgicos v/o proliferativos:
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(1)

chatrmctivas crdnic

Enfermedades pulmonar:

de cualquier origen,

y enfermedad pulmonar

ndroms

brongquiectasia; brongquit

todas las formas dz enfeirmedadss
v ;  Lodas

edemza pulnonar, particularments edema

formas de enfermedad pulmonar

por ejemplo, neumonitis po

sarcoidosia vy granulowmatosis,

Boeck.

(11) Enfermedadses reumatic D
autoinmunies o 2nfermedades articulares: toda
enfermedadas reumdticas, cespecialmente arvtri

aguda y polimialgia

- ]

reumac

snfermedades inflamatorias de tejidos blandez de

origenes; sintomas artriticos an enf
dzgenerativas (artrosgiz); arcritis
de  cualoquier ovigen, por  ejemplo, Tupus

eritematoso, eaclervodermia, polimiozitis,

gindrome dz S§igren, senfermsedad de

Felty;

(iii) Enfermedades alérgicas todas
reaccionss al&rgicaz, por ejemplo, edena
fiebre @zl  heno, picaduras de inzacts

ih
an
l_l

macos, derivados

contraste, eto,, chodque anafilactico
urticaria, edema angionsurdtico v

pulmonaye:

P

artic

de insuficiencia vespivatovia en

tis de diversos

Fuluonay

particularments

dz  tejidos

deimatomiosi

P09-0463-PCT

slionare

vf.t

ularmentce

L o 'I_ 20

b4

enfermedad de

enfermedades
las formas Jde

reumAtica; artritis

ermedades articulares

traumidtica; colagsnozis

|_ -
P
|_l -
i
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(iv) Enfermedadss de vasculitis: panarteritis nodosa,
poliarteritis nodosa, avteritis temporvalis, granulomatosis
de Wegner, artritis de células gigantes y sritema nodosum;

(v) Enfermsdadzs dermatolégicas: dermatitis atdpica,
particularmente en  nifios; sgoriasis;  pitirviasis  rubra
pilaria;  enfermsdades eritematosas desancadenadas por

diversos noxas, por ejemplo, rayos, agentes quimicos,
quemaduras =tz.; dermatosis bulosas; enfermsdades  del
complejo  liquencide; pruritce  (por  ejemnplo, de  origen

alérgico); dermatitiz sebhorreica; rosicea; pénfigo vulgar;
eritema multiforme exudativo; halanitis; vulvitis; pérdida

dz pelo, tal como la qgqus se produce en alopecia aveata; y

(vi) Enfermedades renales: sindrome nsfrético; y todos
loa tipoa de nefritis, por ejemplo, glomsrulonsfritis;

(vii) Enfermedades hepéticas: disgregacién de cé&lulas
h-p fticas aguda; hepatitis aguda de diversos ovigences, por

crénicamente agresiva y/o orénicamsnte intermitente;

(viii) Enfermsdades gastrointsstinales: enfermedadss
inflamatorias  del intestino, por  ejemplo, enteritis

(ix) Enfermsdades proctoldgicas: eccema anal; fisuvas;
hemorroides; y proctitis idiopética;
(=) Enfermedades oculares: Jqueratitis alérgica,

uveitis o irvitis; conjuntivitis; blefaritis; neuritis del

C L
nervio dptico; coroiditis; v o
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(i) Enfermedades des areas del oido, naric y garganta
(ENT) : rinitis alifrgica o fichre del heno; otitis externa,
por ejenplo, producida por eccema de contacto, infeccidn,
etc.; y otitis media;

(xii) Enfermedads neuroldgicas cdema  cerebral

particularmente :zdema  cerebral relacionads con tumores;

esclerosis mwiltiple; encefalomisliti

l_l
77}
0
U]
=
o
0
'j
_l
!.‘.‘v
W
H.
or
H.
n

n aguda de la wmédula espinal; apoplejia; vy diversas

(xiii) Enfermedades de la sangre: ancmia hemolitica

adquirida; y trombocitopenia idicopética;

|_.I
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l_.l
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=
I=h
an
T
l.J
]
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(xiv) Enfermedades tumora
aguda; linfoma maligno; linfogranulomatosis
metéstasis extensiva, particularmente en carcinoms mamario,
bronquial vy prostéatico;

(zv) Enfermedades endocrinas: oftalmopatia endocrina;
orbitopatia  andocrina; orisis tivotdéxica; Tiveoiditis de
Quervain; tivoiditis de  Hashimoto; Morbus Basedow

tiroiditis granulomatosa; estruma lind

l—n
C)
@
C
i
o
L
@
o]
h
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(o N

xvii) Estados graves de chogque: por ejemplo choque

séptico, :huqu_ anafilécticoe vy sindrome de  vespuesta
LS od e o b o ' B e - wlrgnm e e 2] - -._.-., s e -~ -y o
inflamatoria sistémica (abreviado generalmente coms SIRS

adrenogenital; insuficiencia adrenal primaria adgquirida

bor ejenplo, enfermedad de Addison, adrenalitis antoinmune



15

20

30

169

P09-0463-PCT

degpuss  de una infecoidn, tumores, metistasis  eto.;

insuficizncia adrenal secundaria congénita, por sjemplo,

inguficiencia adrenal

]

&
secundaria adquirida, por  ejenpla, después de  una
infecoidn, tumnores, metidstasis, =tc.;

(xix) Dolor de origen inflamatorio, por sjenplo,

4.

LSC1N

a

l_l.

dolor aguds vy crénico, aterosclerosis, legién de

reperfusidn, enfermedadzs de rvesorcidn dzea, insuficiencia

meningitis purulenta aguda, entarocolitis necroticante vy

sindromes asociados con hemodidlisis, leucoféresis vy
L
transfusién de granulocitos

acuerds con la invencién
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pusden usarse para <l tratamiento de cualguier otro estado
de enfermzdad o afeccidén no mencionada anteriormentes que 3e
haya tratado, se esté tratands o 32 vaya a traktar con
glucocorticostercides sintéticos (véase, por =jemplo, H.J.

Hatz, Glucocorticoid
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Pharmakologie  und  Therapierichtlinien  [Glucocorticoids:

Tnmunological Fundamentals, Pharwacology, and Thevapesuti

Guidelines], Stuttgari: Verlagagesellsgchaft wmbH, 1993, que

rmente se describen con detalle en H.J.
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Pharmalologie  und Therapierichtlinien. Ademés,  los

compuestos  de  la  invencidn también puseden  usarse  para

toa de los indicados anteriormente

|_V.

tratar ktrastornos dist

o mencionados o descritos en este documento, incluyendo en

la seccidn de Antecedentes de la Invencidn.
Métodos de uso diagndstico
Los compuestos de la invencidn también pueden usarse

en aplicaciones de diagndstico y para fines comerciales y

otros fines como patrones en ensayos de unidén competitiva.
En estog uscs, los compusstos de la invencidn pusden usarse
en forma de los propios compuestos o pueden modificarse porv
medico  de la  unidn de  un radioisétopo, marcador
luminiscentes, wavcador fluocrescente o  similares para

obtener una sonda marcada con radioisdtopo, luminiacente o

fluocrescents, como sabrd un espacialistas zn la tfcnica vy
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come 8¢ indica en H

Reszearch Chemicals, 52 Edicidn, R.P.  Haugland (ed.),

=
I_J
=
)
-
m
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02
[y}
‘j
(
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jo}

Eugene : Molacular Probes, 1996;

Luninsscence Probes for PBicological Activikty, W.T. Mason

(ed.), San Diego: Acadzmic Press Receptor-Ligand

-
1
)

-~

Interaction, A Practical Approach, E.C. Hulue (ad.),

Oxford. IRL Prass, 19292, incorporindose cada uno en =ste

documento como referencia en su totalidad.
Adninistracién gzneral y composicionzs farmacéuticas
Cuando  se  usan como  agentes  farmacéuticos, los
compuestos de la invencidén tipicamence se adwinisztran en

forma de una composicién farmacéutica. Tales composiciones
ruedsn preparavse usando procedimientos bisn conocidos én

la té&eonica farmacéutica y compranden al wmenod un compussto

1le la invencidn. Los compuestos dz la invencidn tambiEn

I
[
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pueden adwministrarse solos o en combinacidn con adyuvantes

]_l
i}

que  aumsntan la  estabilidad de  los  compusstos de

i

=t

nvencidn, facilitan la administracién de  composiciones
farmacduticas que los contienen en ciertas realizaciones,
proporaionan una mayor digolucidn o dispersidn, aumentan la

actividas
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proporcionan
similarss. Los compuestos de acuerdo con la invencidn
sueden usarses por 21 mismos o junto con otras sustancias
activas de acuerdo con la invencién, opcionalmente tambis
junte con otras sustancias farmacoldgicamants activas. En
genaral, los compuestos de esta invencién se administian en
una cantidad teveapéutica o farmacéuticansnte eficaz, aundgue

s pusden adminiztrar en  cantidadss wmenores HALE

En particular, los compuestos de la invencidn  2on
n Enfuti] Jlucocorticoides a]

corticosteroides. Como s 32fiald anteriorments, la terapia
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icosteroides, oque tiens la capacidad de suprimir las
respuestas inmunolégicas e inflamatoriaz (A.P. Truhan et
al., Ammals of Allergy, 1983, &2, pags. 27&5-291; J.D
Baxter, Hospital Practics, 1992, 27, pags. 111-134; FR.P.

1

Kimberly, Curr. Opin. Rheumatol., 1992, 4, péags. 225-23

M.H. Weisman, Curr. Opin. Rheumatol., 1995, 7, padgs. 182-

150; W. Sterry, Arch. Dermatol. Fes., 1992, 284 (Zuppl.),
)

Sin ambargo, aundgque terapénticaments 23

a posiblemente amcnazadores para la vida, sspacialwments con
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consiguicente, ssrian muy deseables wmétodos y composiciones

Log compusstos de la invencidn proporcionan dicho efecto de
alhorro de estevoidess consiguiendo el zfecto tervapéutico

dzzseado  por medico del uso de mencores dosis  y  una

o menos  frecusnte de glucocorticoides o

En particular, los compusstos de la invencién son
Gtilees combinados con otiros firmacos comtnmente utilizados

2intomas, como  Cambién causaz de

indicaciones inflamatorias o inmunoldgicas, y también para

tratar, preveniyr o evitar efectos colateralss tipicos
inducidos por farmacos. Dichos firmacos podrian utilizarvse

con los  compuestos de la dinvencidin en un producto  de

M en una dogis o administrarze en formulaciones

artritis raumatoidea tales CHOLNC metotrerato, ARAVA®

—
'_l

eflunomida), FLAQUENIL® (hidroxiclovogquina) y ASULFIDINE®
(sulfasalazina); compusstos de oro (p. ej., MYOCHRYSINE®
(anroticmalato sddica)) ; antibidticos (p. e].,
minociclina);  agentes INMINosUPrasorss (p. ej.,
ciclogporina, aczatiaprina ciclosporina, tacrolimus (FI-
E06), sivolimus (rapamicina) y micofenclato wofetil); vy
agyentzz anti-inflamatorios no esteroideocs (AINE), tales
come ibuprofenc, MOBIC® (melomicam), CELEBREX® (celecoxib) .
Loz ejemploz ds dichos firmacos también incluirian agentes

bioldgicos utilizados para =1 tratamiento de  artritis

!_J
{1

oids

I_J

CEUms

:-»

a tales como agentes ankbi-TNF, p. <., ENEREL®
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otras citocinas o antagoniztzas del veceptor de citocinas
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La admin o de los compuestos de la invencidn,
en forma pura o en una conposicidn farmacéutica apropilada,
pueds realizarse usando cualoquicra de los modos aceptados
de adminiatracién de cowpozicionezs farmaciuticas.
maners, la administracién pusde sev por ejemplo, por via
oral, bhucal (por ejemplo, por via sublingual), nasal,
parenteral, tépica, transdérmica, vaginal o rectal, en
forma de un =28lido, semiazdlideo, polve licfilizadoe o en
formas de dosificaciin liquidas, tal como, por ejemplo, en
forma de compriwmidos, supositorics, pildorasz, cipsulaszs de
gelatina Jdura y cépsulas elisticaz de gelatina blanda,

polvas, digoluciones, SUspensionea o/ asrosoles, fal
f

gimilavrzs, sreferiblemente en formas  dz dosi

=
=
=
o
QD
-
I_I
X
W
o,
Ep
L
=
o
[N
r--‘
7]
D
]
=
o
=
=
1
Al
7}
l_l
=
=
—
(o
m
i
=t
.
=
|_l -
i
(wl
ot
3
[»]]
"2
-
=}
)
m

_ Ll

1
I-h
@
=
=
)
(9]
(n
=
jar
]_l -
2
[61]
U1

dogificaciones precizas. Lazs cowposiciones
generalmante incluivén un vehiculo ] sxoipiente
farmacéutico convencional vy un compuesto de la invencidn

come 2l/un agente active y, adswds, puedzn incluir atros

agentes madicinales, agenktes farm

1)

c&uticog, excipientes,
adyuvantes, diluyentes, vehiculos o combinaciones ds loas

mismos . Dichos  excipientes, vehiculos o aditivos

73]

farmaciuticamente aceptables,

(%1}

- P, ‘l..., Wiy S, [ P
21 como los mEtodos para

preparar composiciones farmacéuticasz pava distintoz wmodos

de administrvacidn son bien conocidos por los especialistas



10

15

[&8]

>

174

P09-0463-PCT

Michasl & Irene Ash (eds.), Gower, 1995; Handbhoolr of

Pharmaceutical Excipients, A.H., ibke (&d.), Ansrican

Pharmaceuntical Ass’'n, 2000; H. C. Ansel y N. G. Popovish,

Pharmaceutical Dosage Formg and Drug Delivery Systems, EB7
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adscuadas  (por  ejemplo, solubilidad en  agua) Jque  son
necegarias para que la formulacién sea e

Laz conposiciones  farmacEuticas adscuadas para la
adminiztracién hucal (sub-lingual) incluyen grageas Jque
compranden un compussts de la presante invenciin en una

bage aromatizada, normalmente sacavcsa, vy goma ardbiga o

l_:
([l
,....J
\l’
{
!

tragacanto, y pastillas qus conpr compuesto an una

bass inerte tal como gslatina y glicerina o sacarcsa y Joma

Las composiciones  farmacéuticas adecuadasz para la
administraciin parenteral comprenden preparados atuosos

estériles de un compussto de la presente invencidn. Esto
preparados preferibleamente Se admninistran por via
intravenosa, aungque  la administracién también  pusde

=z

realizarse por medic de inyeccidn suboutinea, intramuscular

o intradérmica. Las formulaciones farmacéuticas
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inyectables ge bhasan generalmente en  disolucidn salina
£
T

osfato tamponada,

sugpensiones  oleaginozas u  otros  vehiouleozs  inyectables
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2stériles e isotdénicoz con la zangre. Las formulacic
farmaciuticas inysctables pusden proporcionarse por 1o

ril

[{EAS

tanto como una dizcolucidn o suspensidn inyectable estd
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..... parenteralmente
aceptakble, incluyendo 1,3-butanodiol, agua, disolucidn de
isolucién iscténica ds cloruro de sodic, aceites

ijos, tales como mono- o diglicéridos sintéticos, Acidos

£
grasos, talez como Acido oleico, y similarves. Dichas

acuerdo  con la  té&cnica  conocida usando agentes de
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Las formazs de dosi

cral de los compuestos  incluysn capsulas, comprimidos,

pildoras, polvos vy granulos. Para dicha administracidn

oral, una composicidén  farmacéuticamente aceptable cque
medio dz la incory m de cualquiera de los excipisntes
empleados normalmente, tales como, por ejemplo, calidades

farmacéuticas de  manitol, lactosa, almidén, almidén
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férmaco en =1 tracto gastrointestinal wmediante cualquier

nimzro de necanismnos que incluysn, pero sin estar limitados

1 basada en 2l camnbic de pH dsl  intestino
dslgads,  erosidén lenta del  comprimido o la  cépsula,
retencidén en <l estimago basada en laz propiedadss fizicas

m de la forma de dosificacién

waco activo de la forma de dogificacién.

ormas de  dosificacién liquidas hara  la
administracidén oral de los compusstos incluyen emulsiones,
microemilziones, discluciones, suspensiones, Jjarabes vy

elixires, que contiznen opcionalmente adyuvantes

farmacéuticozs en un vehiculo, tal como, por ejemplo, agua,
1

gsimilarss, Eztas compos
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adyuvantzz adicionales  talez come  agentes  humectantes,
ermulzionantes, de suspensidn, edulcorvantes, avomatizantes y
perfunantes.

n téplcas de los compusstos
incluyen pomadas, pastas, oremas, lociones, geles, polvos,
disoluciones neknlizacionsg, inhalacion=s, pomadas
cculares, gotas ooulares v Sticas, vendajss 1mg_cgunduh Y

eoles, v pusden  contensr  aditives  convencionales
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vehiculos  intranazalez adecuados. Laz formulaciones

también puedsen contenes vehioulos convenaionales
compatibles, tales como bases de cramas o pomadas y ztanol
o aloohol @leilico para locioness.  Dichos vehiculos pusdsn
eatar prezantes en una cantidad de aprozimadaments 1% hasta

aproximadamente 98% dz la formulacidén, mwis hakbitualmente

formarédn parte de  hasta aproximadaments 20%  ds la

armacéuticasz adecuadas paxa la
n transdérmica pusden presentarse comd pavches
discretos adaptados para mantensrase en contacto intimo con
1 mis del rveceptor durants un periodo de tiempo
prolongads. Para administrarse en forma de un sistema de
libevacién transdérmica, la | adwministracidn de la
1 8era, POl supussto, continua  mejor Jque
intermitents a lo largo del riEgimen Jde dosificacién.
Dichos pairchss contienen adscuadamente un compussts de la
noacuosa y opcionalmentes tanponada

disuelto y/o dispersc en un adhesivo, o disperso en un

polimera Tna concentracidin adsouada del compuesta activo
ez de aproximadaments 1% &  25%, sreferiblemente  de

Para la administraciin por inhalacién, los compuestos

1 82 liberan convenientements en forma de

pulverizacidn con bomba que no requiere de gas propulscr o
de un envase presurizado o un nebulizador wmediar
de un propulsor adecuado, pox 2jemplo
diclorediflucrometana, triclorofl

u
dAiclorotetrafluorostano, tetrafluorastana,

Y



()}

15

heptafluorop
En

nebulizacid

[ pru LB SOV DE 0 B R

gimilares.

cC rlﬂ]__n_ll
0,05 = 10%
En

los compues

o excipiente
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carhono v otro gas

1 _i dad

Ul") all, (:_i!wl:.u'-i Ao

de Aogificacién

n en asroscl pusde

los compuestos de la invencidn de una
controlada. Talzs dispositivos de
n o atomizaciin son
zjemple en  las

l.;‘7/1v-_.

publicaciones

WO icularments  3u
comarcial
WO 97/12623; y WO 97/20%90, a las
e documento y cada una

documento como referencia
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manteca de cacao
vegetales  hidvogenados,
molzoulares
Acidos  grasos
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minovitaric, oon freouencia de

armaciuticaz anteriores,
tos de la invencidén se formulan

aceptable. Por supusato, los

usadoz debhen ser aceptablas en

los  otros ingradientes

y no dekben ser perjudici
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El vehiculo o excipients pusds ser un s3lido o un 1iquido,

=
l_l -
jo—

o ambos, y prefer ormula con el compusesto de
la invencién como una composicidén de dosis unitaria, por
cjemplo, wn comprimido, que puede contener ds 0,05% a 95%

en peso  del  compussto active. Tales vehioulos o

cxcipientes incluyen  cargas inertes o diluyentes,

retavdantes de disolucidn, aceleradores de
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lea como goma ardkiga,

tragacanto o alginato gbdico, carboximetileslulosa,

incluyen oleato de sodic, asteavato de aodio, =steavabo de
magnesio, henzoato de sodic, accetato de godio, oloruroe de

y sSimilares. Los agentea disgregantes incluyen
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a, Joma Hantana y

Genzralmente, una dosis diarvia tervapéuticaments sficacz
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- mg /g

peac corporal al dia de un cowpussto de la invencidn;

i
{

i

preferiblements, de aproximadamsnte 0,1 (n a
aprozimadamnente 10 wy/ly de peao corporal al dia; y més
preferibleamente de aprozimadamente 0,1 wg a aproximadamente
1,5 mg/kg de peso corporal al dia. Por ejenplo, para
administraciin a una peraona de 70 kg, el intervalo de
dogificaciin seria de  aproximadanente 0,07 wy &
aproximadamente 1050 mg al dia de un compuests de la
invencidn, preferiblemente de aproximadaments 7,0 mwmy a

aproximadaments 700 wg al dia, y wis prefariblemente de



10

15

180
P09-0463-PCT
aproximadamente 7,0 wmg a aproximadamnsnte 105 wny al dia

Puede requerirss oclerto grado de optimizacidén de la dosis

rutinaria para determinar un nivel y  oun  patrén  de

Los vehiculoa % excipientes farmaciuticamsnte
aceptables  comprenden todos  los  aditiveos anterioves vy
similares.

Ejemplos de formulacicones farmacéubicas

A. COMPRIMIDOS

Componente Cantidad por

comprimide  (mg)

[
[

gustancia activa

}_l

2

9}

(w3
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7]

2
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eatearato de magnesio | 5

]

e mezolan la sustancia activa wolida finamente, la
lactogsa y wna pequefia cantidad del almidén de maiz. La

mescla s tamiza, dzspuis se hnmedscs con una digolusidén de

restante y el esteavato de magnssio s tamizan y 8 mezclan
untos.  La meseola 32 comprims para producitr comnprimidos de

]
la forma y el tamaiio adecuados.
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B. COMPRIMIDOS

gustancia activa R0
lactosa 55
almidén de maiz 190

l::li l 111:]11 1ol ]_c’]c»'l 15
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Se mezclan la sustancia activa molida finamente

maiz y agua para formar un grinulo qus ss g2ca y 3¢ tamic

afladen =1 carboximstilalmidén sédico v el estearato

comprimidos de un tamafio adecuado

C. COMPRIMIDOS CON REVESTIMIENTO

Componente Cantidad por

comprinido (ng)

gustancia activa 5

lactosa’ ' 30

-0463-PCT

1a
la
de

y 8¢ mecclan vy la wmescola se comprime para formar
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S CON REVESTIMI

ENTO

(T'

Componen

Cantid

lad oy

comprimide (mg)

almidén de= maiz

41,5

polivinilpirrolidona

53]

egtearato de

magnesio

[
N

TOTAL

90

=
I_l.
%
)
o+
]
=
N

meccolando, 22

comprimide con un difmetro de 6
preparar o

l QU 1'] AN i 'j.':’ s

recubrimiznto que consiste zsencialmentce

Los comprimidos recubiertos termin

masa himeda =2 empuja a

zl estearato

-
~
3
>
b
1,4
A
(X}
1]
[
v

COn CeETTAa.,

SR RN

‘1\

dos s pulen

Componente

almidén de 1

esStearato de
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msools

3]

i la sustancia vy el almidén de maiz vy ase

m
0

)
f—
=
=
=
=
Y]
1y
(‘ ]
|_.1 -
R
0]
u

L

LudeCbi COn Aagua. La masga tamiza y se

cstearatc magnisico. La mezcla terminada se  envasa en

‘,J
._vl
=

5  eapsulas de gelatina Jdura de tamaf

E. DISOLUCION EN AMPOLLAS

Componente Cantidad por

sustancia activa 50 mg

cloruro sédico 50 myg

La sustancia activa se disuelve en agua a su propio pH

u opcionalmants a pH £,85 a 6,5 y 8¢ afade cloruro ds sodio

10 para hacerla isotdnica. La solucién obtenida se filtra
likre de pirdgencs y =1 filtrado se transfisrzs en
condiciones asépticazs al intevior de ampollas que dezpuds
se ezterilizan y 3¢ ciervan hermiEticamsnte por fusidén., Las
ampollas contienen & wmg, 25 mg y S0 mg de sustancia activa.

15

ﬂ)
P!
hY)
]
prs
H.
[N
il
[N
D)
[w)
[

Component

supositorio (mg)

e funde la grasza dura. A 40°C, 2= dispeira:

homogéneaments la sustancia activa triturada =n la grasa
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fundida. La mezcola se enfria a 28°C v 3¢ vierte en moldes
de supositorio ligevamente enfriados

(3. AREROSOL DE DOSIFICACTON

Conponente Cantidad
sustancia activa 0,00
tricleato de sovrbitéan 0,1
monof luorotriclorometa hasta 100
no y

difluorodiclorometano

(2:3)

La

guapsnzidén se transfiere a un recipientes des asrosol
convencional COT una valvila de dosificacidn.

Preferiblaments, se& suministran 50 pl ds suspensién porv

pulverizacidn. La sustancia activa también puede
doai€imairas PR T 1T =1 e s e = domas et 2 ermn ]
dogificarse en dosis superioves 31 g2 desea (por &jemplo,

Conponente Cantidad
sustancia activa 1,0 mg
lactosa monchidrato hasta 25 myg

I. POLVO PARA INHALACION

Componente Cantidac
sustancia activa 2,0 mg

lactoga monohidrato hasta 25 mg
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J. POLVO PARA INHALACION

Componente Cantidad
gsustancia activa 1,0 ng
lactoga monchidrato hasta 5 mg

K. POLVQ PARA INHALACION

Componente Canti

sustancia activa

En los Ejenplos H, I, J vy K polvo para inhalacidén
22 producs de mansra oo mzzclands  juntos los
Cingredientes individua
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- REIVINDICACIONES:

1. Un compuesto de Férmula (I)

3 (1)

R' &5 un grupe arile o heteroarils, oada uno opoional e
independientemsnte sustituids con uno, doas o tres grupos
sustituyentes seleccionados entrs alquilo C1-Cs,
aminocarkhonilo, alquilamninocarbonilo C1-Cs,
dialoquilaminocarbonilo C1-Csg, aminosulfonilo,
alquilaminosulfonilo  C3-Cs, dialcuilaminosulfonilo  €;-Cs,

haldgeno, hidroxilo, ciano v alquiltico C3-Cs, donde =1 &towmo
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cpclonalments oxidado a un gulfdxide o una
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tres grupos suscituyentes seleccionados entre haldgeno,
hidroxi, oxo, ciano, alooxialquilo y aminocarbonilo;

X es CH o N; y

Y es CH o N,

donde X y Y no son ambos CH,

Q

un  tautémero, isdwero Sptico, profirmaco, co-cristal o

2. El ecomnpussts de £45rmula (I) de acusrde oon la

R' es un grupo arilc o hetercarile, cada uno opcicnal e

independientemente sustituids con uno, dog o tres grupos
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sustituyentes seleccionados entre alquilo C1-Cs,
aminocarhonilo, alquilaminocarbonilo C1-Cs,

ilaminocarkhonilo C1-Cs, aminosulfonilo,
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halédgeno, hidroxilo, cianc y alquiltico C-Cg, donds =1 &tomno

de azufre estd opcionalmente oxidado a un sulfé=zido o una

R? ez alquiltio C€;-Cg, donds &l adtomo de azufre =sté
opcionalmente oxidadeo a un sulféxido o una =sulfona, cada

uns opcional e independientemente sustituids con uno a tres

oxo, <2lano, alcoxialoquilo vy aminocarbonilo;
X es CH; y

Y es N,

o un tautdmsro, profirmaco, oo-cristal o sal de los mismos.
3. El compuésto de férmula (I) des acuerde con la

z

reivindicacién 1, en =1 que:

R' &5 un grupo arile, opoicnalmente sustituids con une, dos
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halédgeno y algquiltic €, €, o C3, donde el Atomo de azuf

re

lféxido o una sulfona;

D
i
lwa
0N
)
w3
1
I_I -
]
=
m
=
[yl
=
0y
[\
1
1
[2h]
|_| -
o
jal]
oy
[
al
=
-
|17}

eu
@
M
o
o
I._.I
W]
=
|.-l -
|.__I
ot
|_l -
]
2
-
2
D
(]

C3, donde el dtomo de azufire esté

cpoionalments oxidado a un sulfdxide o una sulfona, cada

uno opcicnal ¢ independientemsnte sustituide con uno a tres
grupos sustituyentes geleccionados entre haldgeno, hidroxi,
cxo, flanc, alcoxialquilo y aminocarbonilo;

X es CH; vy

Y es N,

o un tautémero, profirmaco, co-cristal o sal de los miswos.

4. El compuesto de férmula (I) de acusrde con la

reivindic

Q

cién 1, en 1 que:
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entre aminocarbonilo, wetilo,  f£luoro,  <lovo, bromo v

alquiltic € o €y, donde <l dtomo de  azufre  =sta

opcionalments oxidado a un sulfdzido o una sulfona;

R? ez alquiltio Ty, Cy o 23, donde 21 Atomo de azufres easta

opcionalmente oxidado a un sulféxide o una sulfona;

Xes CH; y

Y es N,

o un tautimero, profirmaco, oco-crigtal o sal de lo2 mizmos.
5. El compuesto d= rmala (I)  d= acusrds con la

reivindicacién 1, en el que:
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R' 25 un grupo fenile, copoicnalmente

dos grupos asustituyentes independientemente z=leccionados
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norae,  oloro,  bromo oy
cpclonalments oxidado a un sulfixido o una sulfona;

R? zz alquiltic € o €, dmnde &1 Atomo de azufre ezti

opcionalmente oxidado a un =sulfé=ide o una sulfona;

al o sal de= los mismos.

=-

(w

o un tautémers, proféirmaco, oo-oris
6. El compussto de Férmula (I) de acuerds con la
reivindicacién 1, selecciconados entre:

(R)-4-(&--2,2-dihidrobencofuran-7-11)-1,1,1-trifluoro-2- (&-

ancsulfonil-1H-pirrolo[2,3-clpividin-2-ilmetil) -4-
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crolo[2,2-clpividin-2-1lmetil) -4-

metilpentan-2-ol;
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(R)-4—(5——2,3—dihi:robenzofuran-7—il)-2—(5—etanobulfonil—

1H-pivrrolo 2, 3-o]pividin-2-ilmetil) -1,1, 1-triflnora-4-

metilpentan-2-o0l;

(R)-4-(2-Bromofznil)-1,1,1-trifluoro-2- (S-metanosulfonil-
1H-pirraelo[2,3-olpividin-2-ilmetil) -4-wmetilpentan-2-0l;

2-(&-Etanosulfonil-1H-pirrolo (2, 3-2]piridin-2-ilmetil) -

1,1,1-triflucro-4-(2-metanosulfonilfenil) -4-netilpentan-2-

(R)-2-[4,4,4-Trifluoro-2-hidroxi-2- (5-metanosulfonil-1H-
p1rru~u[2,3—c]piridiL—2—i1metil)—1,1—
dimetilbutil]benzamnida;
1,1,1-Triflucro-4-(3-flucro-2-metancaulfonilfenil) -2- (5-
metanosulfonil-1H-pirrolo[2,2-clpiridin-2-ilmetil
-Triflucro-4- (4-flucro-2-metancsulfonilfenil) -2-

(E-mztanosulfonil -1H- pllluln[_,q-ﬁ]plWlJTU- -ilmetil) -4-

[
|

Trifluovo-4-(5-fluoro-2-netanosulfonil:

1
metanosulfonil-1H-pirrolo[2,3-c]piridin-2-ilmetil) -4-

(R)-4-(4-2-wetancsulfonilfenil)-1,1,1-triflucro-2-(5-
metanosulfonil-1H-pivrolo[2,3-clpividin-2-ilmstil) -
metilpentan-2-0l;

4-(2-Bromofenil)-1,1,1-triflucrae-2- (S-metanosulfonil-1H-
pirrole(2,3-clpividin-2-ilwetil) -4-metilpentan-2-0l1;
4-(4--Z-metancsulfonilfenil)-2-(E-ctancsulfonil-1H-
pirrola[2,3-clpiridin-2-ilmetil) -1,1, 1-triflusra-4-

metilpentan-2-o0l;
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2- (&-Btanosulfonil-1H-pivrolo[2,3-clpiridin-2-ilmstil) -
1,1,1-triflucro-4- (4-fluoro-2-metanczulfonilfenil) -4-

ilmetil)-4,4,4-triflucro-3-hidroxi-1,1-

dimetillbutil]benzamida;

1,1,1-Trifluoro-4- (4-fluoro-2-metanosulfonilfenil) -4-metil-
2-[5- (propanc-2-zulfonil) -1H-pivrolo (2, 3-clpividin-2-

tiofen-7-11-1,1,1-triflucro-2- (5-metanosulfonil-
1H-pirrcolo[2,2-clpividin-2-ilmetil) -4-netilpentan-2-ol;

1,1,1-Triflucro-4- (2-metanosulfonilfenil) -4-meti1l-2-[5-

2-[E-(propano-2-gulfonil) -1H-pirvrolo (2, 3-c]lpividin-2-
ilmetil]lpentan-2-o0l; |
1,1,1-Trifluoro-4- (3-flucro-2-metanosul fonilfenil) -4-matil-
2-[5-(propano-2-sulfonil) -1H-pivrolo[2, 3-clpividin-2-

ilmetil] pentan-2-0l;

O]

2-(5-Etanosulfonil-1H-pirrolo(

1,1,1-triflucro-4- (3-fluoro-2-metanosulfonilfenil) -4-

metilpentan-2-ol;
2-[4,4,4-Triflucro-2-hidroxi-2- (5-netanosulfonil-1H-
plrro_u[Z clpiridin-2-ilmetil) -1, 1-

4—(1,1-Dioxo-1H¥1A§—b:n""[I]t1ufe -7-11)-1,1,1-triflucro-2-
(5-metanosulfonil-1H-pirrolo 2, 2-clpividin-2-11lmetil) -

metilpentan-2-0l1;

|~
I_.I

5E-Meti

T
=

>
12N
L '>

yA,4-criflucro-2-hidroxi-2- (B-nztancsulfonil-

,3-clpiridin-2-ilmetil) -

(]

1H-pivrolo|

dimetilbutil] benzamida;
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2-[3-(5-Etancasulfonil-1H-pivrolo[2, 2-clpividin-2-1luetil) -

4,4 ,4-trifluoro-3-hidroxi-1,1-dimetilbutil] -5-

netilbenzamida;
4-(1,1 D1uuu—lH>lA6—beLzo[h]flufcn—7—11)—2—(5—
etanoaulfonil-1H-pirrelo[2,2-clpividin-2-ilmetil)-1,1,1-

triflucro-4-metilpentan-2-ol;
E-Fluoro-2-(4,4,4-trifluore-3-hidroxi-2- (B-metanosulfonil-
1H-pirraelo[2,3-clpividin-2-ilmetil) -1, 1-

dimetilbutil]benzamida;

(R)-2-[2-(5-Etancsulfonil-1H-pivrolo[2, 3-clpividin-2-
ilmetil)-4,4,4-triflucro-3-hidroxi-1,1-dimetillbutil] -
fluorobenzamida;
4-(5--2-metanoanlfonilfenil)-1,1,1-triflucro-4-metil-2- [5-
(propanc-2-sulfonil) -1H-pirrolo[2, 3-c]lpividin-2

ilmetil] pentan-2-0l;
4-Mzbil-2-[4,4,4-trifluoro-2-hidroxi-2- (5-ctanosulfonil-1H-

pirrolo[2,3-clpividin-2-ilmetil) -1, 1-
-lH-pirvrolo[2,2-clpividin-2-1ilmetil) -

dimetilbutil] bencenosulfonamida;
4-M2til-2-[4,4,4-triflucro-2-hidroxi-2- (S-wmetanozulfonil-
lH—pirrolo[z,3-c]piriain—2—ilmetil)—1,1—
dimetilbutil]lbenzamida;
S-Metil-z—{4,4,4—trifluoro—3—hid'ox -1,1-dimetil-2-[5-
(propanc-2-sulfonil) -1H-pirrolo[2, 2-2]pividin-2-
ilmetil]gutil}benzamida; |

-Fluoro-2- r4,_,e triflucro-3-hidroxi-1,1-dimetil-3-[5-

I-h
s)

|_1
K]

(propanc-2-sulfonil) -1H-pirrolo[2,3-c]lpiridin-2-

ilmetil]lbut 11}benzamida;
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1-Trifluoro-4-(5-fluoro-2-necanosulfonilfenil) -4-metil-

2-[5-(propanc-1-sulfonil) -1H-pirrolo[2, 2-c]lpividin-2-

1,1,1-Triflucro-4- (3-fluorc-2-metanosulfonilfenil) -4-metil-

2-[5- (propanc-1-gulfonil) -1H-pirrola[2, 3-clpividin-2-

b

T—trifluoroF4—metil—

>
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2-[5- (propanco-1-sulfonil) -1H-pirrola (2, 2-clpiridin-2-

4-Fluoro-2-[4,4,4-triflucro-3-hidroxi-2- (5-metancsulfonil-

1H-pirrolo[2,3-clpividin-2-ilmetil) -1,1-dimetilbutil] fenol;

(O]

E-Clova-2-[3-(E-etancsulfonil-1H-pirrolo (2, 3-2]pividin-2-
ilmetil)-4,4,4-trifluoro-3-hidroxi-1,1-
dimetilbutil]}benzamida;
5-Clora-2-[4,4,4-triflucro-2-hidroxi-3- (E-metanosulfonil-
1H-pirrolo[2,3-olpividin-2-ilmetil) -1,1-

dimetilbutil]benzamida;

4,4 4-triflucro-2-hidroxi- ~dimetilbutil]lbenzamida;
4-Bromo-2-[4,4,4-criflucro- hll'oxl— - (B-metancosulfonil-

1H-pirvrolo[2,3-c]lpividin-2-1ilmetil) -1, 1-dimetilbutil] fenol;
4-(2-Bromo-5-flucrofenil)-1,1,1-triflucro-2-(5-

netanosulfonil-1H-pivrolo[2,3-clpividin-2-1ilmstil) -

E-Flucro-2-[4,4,4-criflucro-3-hidroxi-2- (5-metanosulfonil-
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4-(5-Cloro-2-metancsulfonilfenil)-1,1,1-triflucro-2- (5-
metanosulfonil-1H-pirrolo[2,2-Elpiridin-2-1ilmstil) -
metilpentan-2-o0l;

E-Metil-2-[4,4,4-trifluoro-2-hidrowi-2- (5-metanosulfonil-

1,1, 1l-Trifluocro-4- (2-fluoro-2-metanosdulfonilfenil) -2- (5-
metancsulfonil-1H-pivrelo[3,2-blpirvidin-2-ilnstil) -4
metilpentan-2-0l;

2-[(R)-4,4,4-Triflucro-32 —h1d1me—3—(5—metan03ulfonil—lH—

pllID_u[3,4-b]l iridin-2-ilwetil)-1,1-

E-Flucro-2-[(R)-4,4,4-triflucre-2-hidroxi-3-(2-
metanosulfonil-SH-pivrols (3, 2-d]pivinddin-6-1ilwstil) -1, 1-
dimetilbutil] benzamida,

o un tautdinero, profirmaco, co-oristal o sal ds los mismos.
7. El compuesto de Férmula (I) de acuerds con la
reivindicacién 6, seleccionado entre:
(R)-4-(5-Cloro-2,3-dihidrobenzofuran-7-i1)-1,1,1-trifluoro-
2-(S-metancsulfonil-1H- plllulu[Z,B—c]pllldln—l—1lmct11)
metilpentan-2-o0l; |
(R)-1,1,1-Triflucro-4-(2-metancsulfonilfenil) -2- (5-
metancosulfonil-1H-pirrolo[2,2-clpividin-2-ilmetil) -4
mnetilpentan-2-ol;
(R)-4-(5-Clore-2, 2-dihidrobenzofuran-7-11) -2- (5-
etanosulfonil-1H-pivroela[2,3-clpiridin-2-1lwstil)-1,1,1-
triflucro-4-metilpentan-2-01;
(R)-4-(3-Bromofenil)-1,1,1-trifluoro-2- (5-wmetanosulfonil -

1H-pirvrola[2,2-2]pividin-2-ilnetil) -4-wetilpentan-2-a0l;

2-(5-Etanosulfonil-1H-pirrole (2, 3-clpividin-2-ilmetil) -
1,1,1-tx 1£1u~1n—2-(2—m;tﬂﬁ05Llf o1ilfenil) -4 -metilpentan-2

ol;
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(R)-2-[4,4,4-Trifluoro-2-hidroxi-3- (E-netanosulfonil-1H-

pirrolol2,3-¢lpiridin-2-ilmetil)-1,1-

dimetilbutil] benzamida;

1,1,1-Triflucrc-4- (3-fluoro-2-metancsulfonilfenil) -2~ (5-
netancsulfonil-1H-pivrolo[2,3-clpividin-2-ilmetil) -4-

metilpentan-2-o0l;
(R) -1, 1;1—Trifluoro—4—(4—fluoro—:—metanosulfonilfenil)—_
(5-metanosulfonil-1H-pirvelo[2,2-clpividin-2-ilmetil) -

metilpentan-2-o0l;

|_.|

1,1,1-Triflucro-4- (5-fluoro-2-netancsulfonilfenil) -2- (5-

metanosulfonil-1d-pivrrolo[2,2-c]pividin-2-ilnetil) -

,1-triflucro-2-(5-
metanoaulfonil -17-pirrolo[2,2-c]lpividin-2-ilnetil) -
metilpentan-2-o0l;

(R)-4- (4-Cloro-2-mstano H11uu11£enil)—1,1,1—trifluoto-2—(5—

metanosulforil—lHFPirrolo[2,3—0]

plridin-2-ilmetil) -
metilpentan-2-o0l;
4-(2-Bromofenil)-1,1,1
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pirrole 2, 3-clpividin-2-ilmetil) -4-netilpentan-2-0l;
4-(4-Cloro-2-metanosulfonilfenil)-2-(8-stancsulfonil-1H-

]_’)'I rrolo[2,3-c]lpiridin-2-ilme

(—l'
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metilpentan-2-o0l;

2-(8-Etanosulfonil-1H-pirrolo (2, 3-c]lpividin-2-ilmetil) -
1,1,1-trviflucre-4-(4-fluoro-2-netanosulfonilfenil) -4-

(R)-Z-[2-(5-Etanosulfonil-1H-pivrrolo 2, 2-clpividin-2-

ilmetil)-4,4,4-triflucro-2-hidroxi-1,1-

dimetilbutil]benzamida;

1,1,1-Triflucro-4- (4-fluocre-2-netanosul fonilfenil) -4-mektil-
2-[5-(propanc-2-sulfonil) -1H-pirrola (2, 3-clpiridin-2-

ilmetil]lpentan-2-0l;



195 7552&)

P09-0463-PCT

4-Benzo(b]ltiofen-7-11-1,1,1-tvifluore-2- (S-metanosulfonil-

1H-pirrolo[2,2-clpividin-2-ilmetil) -4-metilpentan-2-o01;
1,1,1-Triflucro-4- (2-metanosulfonilfenil) -4-metil-2- [5-
(propano-2-sulfonil) -1H-pirrole [2,3-o]pividin-2-

ilmetil] pentan-2-01;

1,1,1-Triflucro-4- (5-flucro-2-metanosulfonilfenil) -4-metil-

2-[5- (propano-2-sulfonil) -1H-pivrolo (2, 3-clpiridin-2-
ilmetil]pentan-2-0l;

2-(5-Etanosulfonil-1H-pirrola (2, 2-2]
1,1,1-tvifluoro-4- (2-fluoro-2-netanosulfonilfenil) -4-
metilpentan-2-o0l;

2-04,4,4-Triflucro-2-hidroxi-2- (5-matancsul fonil-1H-

pirrolo[2,3-c]piridin-2-ilmetil) -1, 1-
dimetilbutil]bencenocsulfonamnida;

4—(1,1—Dlnxu—1H¥1\ ~henzo(bltiofen-7-11)-1,1,1-triflucro-2-

(5-metancsulfonil-1H-pirvrole[2,3-clpividin-2-ilmsetil) -
2

—

metilpentan-2-ol;

2-[2-(5-Btanosulfonil-1H-pirrolo 2, 3-clpividin-2-ilmetil) -

yA-triflucro-2-hidroxi-1,1-dimetilbutil] -

etanosulfonil-14-pivrolo[2,3-clpividin-2-ilmetil) -1,1,1-
triflucro-4-netilpentan-2-0l;

E-Flucro-2-[4,4,4-criflucro-2-hidroxi-3- (5-metanoaulfonil-
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(R)-2-[Z-(5-Etanosulfonil-1H-pirrole[2, 2-clpividin-2-

ilmetil)-4,4,4-trifluoro-2-hidroxi-1,1-dimetilbutil] -5-
fluorohenzamida;

4-(5-Clovo-2-metanosulfonilfenil) -

1=
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|

4-Metil-2-[4,4,4-trvifluore-2-hidroxi-23-(5-ctancaulfonil-1H-
pirrolo[2,3-clpiridin-2-ilmetil) -1, 1-

Aimetillbutil]benz alida;

2-[3-(8-Etanosulfonil-1H-pirrolo[2, 3-clpividin-2-1lmetil) -
4,4,4-trifluorc-3-hidroxi-1,1-
Aimetilbutil]bencenosulfonamnida;

4-Metil-2-[4,4,4-trifluoro-2-hidroxi-2- (5-netanozulfonil-

S—M:til—z—{é,1,l—trifluoro—B—Aidroxi—l,1—dimetil—3—[5—

E-Fluorc-2-(4,4,4-triflucre-3-hidroxi-1, 1-dimetil-2- [5-
(propanc-2-sulfonil) -1H-pirvroelo[2,3-clpiridin-2-
ilmetil]butil}benzamida;
1,1,1-Triflucro-4-(5-fluoro-2-metancsulfonilfenil) -4-metil-

2-[E-(propanc-1-3ulfonil) -1H-pirrela (2, 3-clpiridin-2-

ilmetil] pentan-2-o0l;

1,1,1-Triflucro-4- (2-metancsulfonilfenil) -4-mekil-2-[5-
(propanc-1-sulfonil) -1H-pivroloe (2, 3-clpiridin-2-

ilmetil] pentan-2-0l;

1,1,1-Triflucre-4- (2-fluoro-2-wetancsulfonilfenil) -4 -nietil-

-

2-[5-(propanc-1l-sulfonil) -1H-pivrelo[2,3-clpividin-2-

ilmetil]lpentan-2-0l;
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1fluoro-4-metil-
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1H-pirrolo[2,3-c]lpividin-2-1ilmetil) -1,1-dimetilbutil] fenol;
E-Cloro-2- [2-(8-etancsulfonil-1H-pirrcela (2, 2-clpividin-2-
ilmetil) -4, 4, rifluoro-3-hidroxi-1,1-

Aimetilbutil]benzamida;
-Clovo-2-[4,4,4-triflucro-2-hidroxi-3- (5-metanozulfonil-

l;~pirrolo[2,3—c]airidin—z-ilmetil)—l,l—

2-[2-(5-Btanosulfinil-1F-pirrcla (2, 2-clpividin-2-ilmetil) -
4,4, rifluoro-2-hidroxi-1,1-dimetilbutil]benzamnida;
-Braoto-2-(4,4,4-trifluoro-3-hidroxi-2- (S-netancogulfonil-
1H—pirrolo[2,3—c]piridin—2—ilm&t11) -1,1-dimetillbutil] fenol;
Y
4-(2-Bromo-5-fluorofenil)-21,1,1-triflucro-2-(5-
metanosulfonil-1H-pirrolo [2,2-clpiridin-2-ilmetil) -
metilpentan-2-ol,
o un tantdmaro, profirmaco, co-cristal o sal de los miswmos.
o de Férmla (I) de acusrds con la

a. El o MOV st

reivindicacidén 7, seleccicnado entre:
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(R)-2-1[4,4,4-Trifluocro-2-hidroxzi-2- (5-netanosulfonil -1 H-
pirraolol2,3-clpiridin-2-ilmetil) -1, 1-

dimetilbutil]lbenzamida;
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1,1,1-Triflucro-4-(2-fluorc-2-metancanlfonilfenil) -2- (5-

metanosulfonil-1H-pirroloe[2,3-clpividin-2-ilmetil) -

(R)-1,1,1-Triflucro-4- (4-fluocro-2-metanosulfonilfenil) -2-

(E-metancsulfonil -1H-pirrolo[2, 3-clpividin-2-ilmetil) -4-
metilpentan-2-o0l;
1,1,1-Triflucro-4-(5-fluocro-2-metanosulfonilfeni
metancsulfonil-1H-pivrolo[2,3-clpividin-2-ilmetil) -4-
metilpentan-2-o0l;
4-(5-Cloro-2-metanosulfonil

metaﬂobulfuhll-lj'LlllO ol2,2-c]lpividin-2-ilmstil) -4-
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riflucro-2-(5-
metancosulfonil-1H-pivvolo[2,2-clpividin-2-1ilmetil) -4-
metilpentan-2-o0l;

4-(4-Cloro-2-metancosulfonilfenil) -2- (5-etanosulfonil-1H-

1,1, 1-trviflucro-4- (4-fluoro-2-mektanasul

metilpentan-2-ol;
(R)-2-[2-(5-Etancsulfonil-1H-pirroloe (2, 3-c]lpividin-
ilmetil)-4,4,4-triflucro-3-hidroxi-1,1-

dimetilbutil]benzamida;

2-(5~-Etanosulfonil-1H-

rral

(“)

i »[2,3—c]piridi1 2-ilmetil) -
1,1,1-trviflucro-4-(2-flucro-2-metanosulfonilfenil) -4-
metilpentan-2-o0l;
2-04,4,4-Triflucro-3-hidroxi-2- (S-metancsulfonil-1H-
pirrola(2,3-clpiridin-2-ilwetil)-1,1-

dimetilbutil] bencenosulfonamida;
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E-Metil-2-[4

H-pirrelo[2,3-clpirvidin-2-ilmetil)-1,1-

1
dimetilbutil] benzamida;

2-[2-(5-Btanosulfonil-1H-pivrole[2,3-clpividin-2-1lmetil) -
4,4 ,4-triflucro-3-hidroxi- ~dimetilbutil] -

E-Fluoro-2-[4,4,4-triflucro-2-hidroxi-2- (S-metanosulfonil-

fluorobenzamida;

4-Mztil-2-[4,4,4-criflucro-2-hidroxi-2- (5-etanosulfonil-1H-
pirrolo[2,3-clpiridin-2-1ilmetil) -1, 1-
dimetilbutil]lbenzamida;

2-[2-(5-Etancsulfonil-1H-pirrolo (2, 3-c]lpiridin-2-ilunetil) -

4-Metil-2-[4,4,4-crifluoro-3-hidvoxi-2- (5-metanosulfonil-
1H-pirrolo[2,3-clpividin-2-ilmetil)-1,1-

dimetilbutil]benzamida;

E-Cloro-2-[3-(5-stancsulfonil-1H-pirrolo (2, 3-c]piridin-2-
ilmetil) -4,4,4-trvifluoro-3-hidroxi-1,1-

dimetilbutil]benzamida; v
E-Clovo-2-04,4,24-triflucro-2-hidroxi-2- (5-metanosulfonil-
1H-pirvrolo[2,3-clpividin-2-ilmetil) - -
dimetillbutil]benzamida,

o un tautdmero, profirmaco, co-cristal o zal de los mismos.
9. El compussto de Firmula (I) de acuerds con la

reivindicacién 2, seleccionade entre:
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(R)-2-[2-(5-Btanosulfonil-1H-pirrolo[2,3-clpiridin-2-
ilmetil)-4,4,4-triflucro-3-hidvoxi-1,1-dimstilbutil] -
fluorockbenzamida;
(R)-2-[2-(5-Etanosulfonil-1H-pirrolo[2,2-clpiridin-2-
ilmetil)-4,4,4-tyriflucro-3-hidroxi-1,1-
ilbutillbenzamida;

5-Fluoro-2-[(R)-4,4,4-tvif
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metanosulfonil-1H-pirvolo[2,3-c]lpiridin-2-1ilmetil) -1, 1-
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2-hidroxi-2-(S-metanozulfonil-1H-

pirrolo[2,3-clpiridin-2-ilwmetil) -1, 1-
dimetilbutil]benzamida.
10. El compuesto de Firmuala (I) de acuerds con la

reivindicacién 8, seleccionado entre:

b

1H-pirrolo[2,3-clpividin-2-ilmetil) -4,4,4-trifluoro-2-

hidroxi-1,1-dimetilbutil] -5-flucrclkenzamida;
co-oristal de Acido fosférico de (R)-2-[23-(5-etanosulfonil-
1H-pirrolo (2, 3-clpividin-2-ilmetil) -4,4,4-triflucro-3-

1H-pirvolo 2, 2-2]

hidroxi-1,1-dimetilbutil]lbhenzamida;

triflucro-3-hidroxi-2- (E-metancsulfonil-1H-pivrolo 2, 2-

clpividin-2-ilmetil) -1, 1-dimetilbutil] benzamida.
11. Un producto que 3urge de la reaccidén ds un

compuesto de Férmula (I)
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(1)

en la que:
R' 25 un grupo arile o hetercarile, cada unc opcicnal e
independizntemante sustituido con uno, dos o trea grupos

sustituyentes seleccionados entie aloquilo C1-Cs,
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nilaminocarkbonilo C,-Cs,

dialquilaminocarbhonilo C1-Cs, aminosulfonilo,

_l

alquilaminosulfonileo  €-Cs, dialquilaminosulfonilo  C-Cs,
haldgeno, hidroxile, ciano y alquiltio C;-Cs donde el Atomo
de azufres estd opcionalmente oxidado a un sulféxide o wna

sulfona;

T
[ATIN

Ly

F* es alquiltic C;-Cs, donde el Atomo dz  azufre es
opcionalnente ozidads a un aulféxido o una  sulfona,
opcional e independientemente sustituido con uno, dog o
tresz grupos sustituyentes scleccionados  entre haldgeno,
hidroxi, oxo, ciano, alooxialquilo y aminocarbonilo;

Xes CHaoN; vy

Y es CH o N,

donde X v Y no son amnbos CH,

o su tantdimsro o is o dptico, con un Acido adecuado.

ﬂl
-

12. El compuesto de acusrdo con la reivindicacis
en el que =l Acido adecuado ez Acido clorhidrico, &cidao

bromhidrico,  &cide  yodhidrico, Acidoe sulfdrico, A&cido

los  Acidos  orgénicos  tales come  Acido  acético, Acido
triclorvoacéiico, Acido trifluorcacético, é&cido adipico,

2017 1 " R —-«—n—n]-'-w- Z~7 A = ey S e
AcClas Al ‘_j'l nicg aC1AC ascornlod,  afldd aspal
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bencenoczulfénico, Acido hbencoico, L

i

Adcoido butivies, Acido alcanfdrico, Acido alcanforsulfénico,
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adcido pancico, &cido pectinico, &cido fenilacético, Acido
P . NP .
3-fenilpropidénico, A&cido picrico, Acido pivadlico, Acido

mnico, dcido pirdvico, Acido pivavico, acido

[l

13. Una composicidén farmacéutica que comprende una
cantidad zsficaz de un compussto de acusrds con una de las
reivindicacionzss 1 a 12, o un tautémero, profédrmaco, co-
cristal o 3al del wismo, Yy un  =xcipilen < vehiculo
farmacéuticanente aceptakle.
14. Uso dz un compuesto de acunerdo oon una de las
reivindicaciones 1 a 12, o uwn tautdmero, profirmaco, co-
ristal o sal dzl mnmismo para la preparvacién de  una
composicién farmacéutica woduladora de la  funcién del
receptor de glucocorticoidss en un paciente.
15. Uso de un compuesto de acuerdo con una de las

reivindicaciones 1 a 12, o un tautémero, profirmaco, Cco-

enfermedad o afeccis
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de glucocorticoidses en un paciente en necesidad des dicho
tratamiento.

16, Usc de un compuesto ds acuerdo con una ds las
reivindicaciones 1 a 12, o un tautdnero, profirmacos, co-

11

S

I__J

~ista

Q1
‘—-l

m

dzl wismo pava la preparaciin ds una

E4 =
)

farmacéutica para tratar un  estado  de

I_l.

21lcidn

Q

'
=
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Eu

m

nfermedad o afeccifn sezleccionada entre: diabetes de tipo
I1, obezidad, cenfermedades carvdiovasocularzss, hipertensidn,
arteriosclerosis, enfermsdades neuroldglicasz, tunores
cea y d= pituitaria y glauvcoma, =n un paciante en

ad de dicho tratamiento.

(‘[)
l_l-
\] C..u l-—'

Uso de un compussto d: acusrde <con una de las

cristal o sal d2l wmiswmo pava la preparacién de una

n 17, donde
la  enfermedad se  selecoiona entiye: (i) enfermsdadss
pulmonarss; (ii) cnfermedadss reundticas/enfermedadsza
autoinmunes/enfermedadas articulares; (iii) enfermedadss
alérgicas; (iv) enfermedades de vasculitis; (v)

enfermedadez  dermatold cnfermedades renales;
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(vii) enfermaedadas hepaticas; (viii) enfermsdadss
gastroinitesziinales; (ix) enfermedades proctoldgicasz;  (x)

enfermaedades oftilmicas; (xi) enfermedades de Areas  del
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_____ ;o (mv) enfermedadzs endocrinas; (mvi)

trasplantzs de Srganos y tejidos y enfermedad
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'y
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!:|.
d
b
=
o
w

contra  hospedador; (xvii) estados  3everos ds chogque;
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(xxviiil) terapia de sustitucidén; y (xixz) dolor d= origen

‘...a

19. TUso de un compussto de acusrdo con una ds las
reivindicaciones 1 a 12, o un tautdémers, profirmaco, oo-
cristal o sal del misme y  un Jglucocorticoide
farmaciuticamente aceptable para la preparvacién ds una
composicidén  farmacéutica  para tratar un estade  de
enfermedad o afecoidn mediada por la funcidn del recept:

de glucocorticoides en un paciente en necesidad de dicho

‘]

iento.

o

Lratan

20, n métods para preparar £ster tero.-butilico del
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acido (6-=tanocsulfon

comprendisnd

(a) hacer reacoionar nitro-2-clovopividina  con
ctanotioclato de sodio pava obtencr 2-etilsulfanil-GS-

(k) hidrogenar la 2-etilasulfanil-S-nitrvopirvidina para

chtener f-ztilsulfanilpiridin-2-ilamina;

ilamina oon  dicarvbonato de  di-terc.-butilo para

ohtenzsr Ezter tero.-butilico del dcido (6-
3-il) carbamico;

(d) afiadir n-kbutil-litio, gota a gota, a una solucién

d=1 Ester terc.-butilico d=l eoids (6-

etilaulfanilpividin-3-il)carbamicao % N,N,N’',N’-

ents adecuado
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) afiadir yodo en un disolvente adecuado, gota a
gota, a la golucidn de la etapa (4), seguido de

tratamiento para obtener Eatey  terc.-butilico  del
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cloruroe de rukenio (ITI) en un digolvente adecuado

21. Ester terc.-butilica dz1 Adoido (6-
etilsulfanilpiridin-3-il)carbamico.

22. Ester terc.-butilico dzl decido (6-etilsulfanil-4-
yodopiridin-3-il) carbamnico.

23. Tn mEtodo para preparar &Ester terc.-hbutilico del

Acideo (f-metancsulfonil-4-yodopiridin-3-il) carbamico,

(3) hacer reaccionar S-nitro-2-cloropiridina o
mtano ato de sodio para obtener 2-metilasulfanil-&-

(c) hacer reaccionar la  é-metilsulfanilpiridin-3

ilamina con dicarbonat. de  di-terc.-lutilo  para

obtener Ester terc.-butilico dzl dcido (6-
metilsulfanilpividin-3-1il1) carbamico;

() afiadir n-butil-litio, gota a gota, a una solucidn
del Ester terc.-butilico del Acido (6-
lfanilpividin-3-1il) carbamico Yy N,N,N" ,N’-
tetrametiletilendiaminag en un disolventce dduﬂUdJQ,
(e) afladir yodo en un disolvente adecuado, gota a

gota, a la sclucidén de la etapa (d), seguido de

(£) combinar el E&ster terc.-butilico d=1 &cido (6-

'Z
I—I
‘_)

metilsulfanil-4-yodopiridin-3-1i1) carbamicao, Y
cloruro de rutenio (IIT) en un disolvente adecuado,

r

[(©

geguido de agitacidn y tratamiento para obtensr &3t
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RESUMEN

Compuesto de Férmula (1)

CH,
Rﬂ'//{\\/
C

en la que Rl, Rz, ¥y ¥ gon comn 82 definen en esta

(48]
w

memoria, o un tautdmero, isdmero Sptico, profarmaco,  co-

crigtal o sal del mizmo; composiciones farmaciuticas que
contienen  dichos compusztos, v métodos para modular la

funcién del veceptor de glucocorticoidss y wétodos para
tratar catades de snfernsedad o afecciones wmediadas por la
funcién del receptor de glucocorticoidess o carvacterizadas
por procsescs inflamatorvios, al&rgicoz o prolifevativos en

un paciente uzando

18

stos compu=sstos.

WBCL9255/1ID.1 37
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: | WRITTEN OPINION OF THE
see form PCTASAR20 - INTERNATIONAL SEARCHING AUTHORITY

(PCT Rule 43bis.1)

Date of mailing
(da5:monthear)  seo form PCTASALZI0 (sacond shest)

Applicant's or agent's file reference . FOR FURTHER ACTION

see form PCTASA/220 See paragraph 2 below

International application Mo. Intemational filing date (day:monthfcar) Priority date (Jay:inonth4 ear)
PCTAIS2009046058 03.06.2009 06.06.2008

International Patznt Classification (IPC) or bvxth national clagsification and IPC

INV. CO7D47104 AGTK31437 A6 1P5/M44 A61P5/46

Applicant
BOEHRINGER INGELHEIM INTERNATIONAL GMBH

1. This opinion contains indications relating to the following items:

Box No.l  Basis of the opinion
Box No. Il Priority
Bov No. Il Non-astablishmant of apinion with ragard ta navelty, inventive step and industrizal applisability

Bov No. IV Lack of unity of invention

Bo¥ No.V  Reasoned statement under Ruls 43bis. t{a)(i) with regard to novelty, inventive step or industrial
applicability; citations and explanations supporting such statement

Box Ne. VI Certain documents sited
Box Mo, VII - Certain defects in the intzrnational applization

OO NOROR

Box Mo. VIl Certain observations on the intarnational applization
2.  FURTHER ACTION

If a demand for international praliminary examination is mads, this opinian will usually be conzidered to b a
written apinion of the International Preliminary Examining Authority ("IPEA”) evcept that this does not apply whera
the applicant chooses an Authority other than this one 1o be the IPEA and the shosen IPEA has notifed the
International Bureau under Rulz 66.1bis{b) that written opiniong of this International Searching Authority

will not be sc considerad.

if this opinion is, az provided above, considered to be a written opinion of the IPEA, the applicant i invited t>
submit to the IPEA a written reply together, where appropriate, with amandmants, before the expiration of 2 months
from the date of mailing of Form PCTASAZ20 or befora the expiration of 22 manths from the priority date,
whichaver zvpires later, :

For further options, sea Form PCTASAZ220.

For further details, ses notes to Form PCTASALZO.

tHame and mailing addrzss of the ISA: Date of completion of Authorized Officar
| this opinion P,

Europsan Patant Office ! ‘ ‘s > Q%-
Q) . Bérillon, Laurent _0)» 7

D-80222 Munich " &
Tel. +49 89 2355 -0 Telephone Ho. +49 89 Z393-7073 M gnat
Fav: »43 89 2339 - 44685 )

o,

. R

Form PCTASAR37 (Covor Shest) (Apnl 2005)
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCTAS2009046058

Box No.! Basis of the opinion

1. With reqard to the language, this opinion has been established on the basis of:
& the international application in the language in which it was filed

O atranslation of the international application into , which is the language of a translation furnished for the
purposes of international search (Rules 12.3(a) and 23.1 (b)).

2. [1 This opinion has been established taking into account the rectification of an obvious mistake authorized
by or notified to this Authority under Rule 91 (Rule 43bis.1(a))

2. With regard to any nucleotide and/or amino acid sequence disclosed in the international application and
necessary to the claimed invention, this opinion has been established on the basis of:

a. type of material:
[J "asequence listing
0O table(s) related to the sequence listing
b. format of material:'
0 on paper
0 in electronic form
c. time of filingfurnishing:
[J containad in the intefnational application as filed.
O filed together with the international application in electronic form.

'O furnished subsequently to this Authority for the purposes of search.

4. OO In addition, in the cas that more than one version or copy of a sequence listing andfr table relating thereto
has been filed or furnished, tha required statements that the information in the subsequent or additional
copies is identical to that in the application as filed or does not go beyond the application as filed, as
appropriate, were furnished.

5. Additional comments:

Form PJTASA/237 (April 2007)
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY - : PCT/US2009/046058

Box No. lll Non-establishment of opinion with regard to novelty, inventive step and industrial
applicability ‘

The questions whether the claimed ihvention appears to be novel, to involve an inventive step (to be non
obvious), or to be industriaily applicable have not been examined in respect of

a

-

the entire international application

claims Nos. 1-25(part)

because:

O

the said international apblication, or the said claims Nos. relate to the following subject matter which does
not require an interational search (specify): -

the description, claims or drawings (indicate particular elements below) or said claims Hos. 1-25(part) are
so unclear that no meaningful opinion could be formed (specify):

see separate sheet

the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion
could be formed (specify):

no international search report has been established for the whole application or for said claims Nos.

a meaningful opinion could not be fomied wilhout the sequence listing; the applicant did not, within the
prescribed time limit: _

0 furnish a sequence listing on paper complying with the standard provided for in Annex C of the
Administrative Instructions, and such listing was not available to the International Searching
Authority in a form and manner acceptable to it.

0 furnish a sequence listing in electronic form complying with the standard provided for in Annex C
of the Administrative Instructions, and such listing was not available to the International Searching
Authority in a form and manner acceptable to it.

[J pay the required late furnishing fee for the furnishing of a sequence listing in response to an
invitation under Rules 13ter.1(a) or (b). ‘ '

a meaningful opinion could not be formed without the tables related to the sequence listings; the applicant
did not, within the prescribed time limit, furnish such tables in electronic form complying with the technical
requirements provided for in Annex C-bis of the Administrative Instructions, and such tables were not
available to the International Searching Authority in a form and manner acceptable (o it.

the tables related to the nucleotide andior amino acid sequence listing, if in electronic form only, do not
comply with the technical requirements provided for in Annax C-bis of the Administrative Instructions.

See Supplemental Box for further details

Farm PCTASA/ 237 (April 2007)



WRITTEN OPINION OF THE v International application No.
INTERNATIONAL SEARCHING AUTHORITY PCTAS2009/046058

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: Claims 1-25
No: Claims

Inventive step (IS) Yes: Claims 1-25
No:_ Claims

lndustrial applicability (I1A) Yes: Claims 1-25
No: Claims

2. Citations and explanations

see separate sheet

Box No. Vili _Certain observations on the international application

The following observations on the clarity of the claims, description, and drawings or on the question whether the
claims are fully supported by the description, are made: '

see separate sheet

Form PCTASA/237 (April 2007)
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WRITTEN OPINION OF THE - International application No:

INTERNATIONAL SEARCHING \ .
AUTHORITY (SEPARATE SHEET) PCT/US2009/046058
Reltem il

2.1

Non-establishment of opinion with regard to novelty, inventive step and
industrial applicability ’

The present application claims prodrugs of formula (1). In view of this functional term
it would require an unquantifiable and thus unreasonable amount of experimentation,
imposing a severe and undue burden on all those wishing to ascertain the scope of
the claim, which is not in compliance with the clarity requirement of Article 6 PCT.
The non-compliance with the substantive provisions is to such an extent, that the
search was performed taking into consideration the non-compliance in determining
the extent of the search (PCT Guidelines, 9.19 and 9.24). The extent of the search
was consequently limited to part of the application relating to compounds of formula -
(1), tautomers, optical isomers, co-crystals and salts thereof. '

Reltem V _ .
Reasoned statement with regard to novelty, inventive step or industrial
applicability; citations and explanations supporting such statement

Prior art
Reference is made to the foliowing documents:

D1: US2005176706
D2: US6903215
D3: WO02005/030213

Novelty (Article 33(2) PCT) |

The claimed compounds of formula (1) fall within the scope of D1, claim 1, D2, claim
1 and D3, claim 1. They represent a novel selection over the generic disclosure of
D1-D3 in view of their indole, pyrrolopyridine ring or pyrrolopyrimidine ring (depending
on the nature of X and Y) substituted in position 5 by a C1-C5 alkylthlo group or -
corresponding sulfoxide and sulfone.

Form PSTAS A/237 (Separate Sheet) (Sheat 1) (EFC-April 2005)
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WRITTEN OPINION OF THE | Intsrnational application No.

INTERNATIONAL SEARCHING .
AUTHORITY (SEPARATE SHEET) PCT/US2009/046058

2.2 The intermediates claimed in claims 21, 22, 24 and 25 are not specifically disclosed
in the prior.-art. Said intermediates are therefore novel. Claims 20 and 23 which
relates to processes using said intermediates are equally novel.

3 Inventive step (Article 33(3) PCT)

3.1 The present application is directed to compounds of formula (I) and use thereof as
glucocorticoid mimetics. D1-D3 which disclose Markush formulae encompassing the
claimed compounds represent the closest prior art.

The distinguishing feature of the claimed compounds over those disclosed in D1-D3
is their indole, pyrrolopyridine ring or pyrrolopyrimidine ring (depending on the nature
of X and Y) substituted in position 5 by a C1-C5 alkylthlo group or corresponding
sulfoxide and sulfone. ;

It has been established with comparative tests (see table 2 on page 114) that said -
distinguishing feature results in a reduced CYP inhibition and hence less side effects.
The technical problem underlying the present application is regarded as the provision
of glucocorticoid mimetics having reduced side effects.

Although the side effects issue is clearly mentioned in D1-D3 there is no indication
in said documents for the skilled person for selecting among the compounds of D1-
D3 those which display a reduced CYP inhibition. The skilled person would therefore
not have been able to arrive at the claimed selection without exercise of inventive
skills.

3.2 Theintermediates claimed in claims 21, 22, 24 and 25 have the distinguishing feature
of the end-products of formula (I) and are hence equally based on an inventive step.

i

Re Item VIl
Certain observations

Claim 11 is a product by pfocess claim i.e. the product claimed therein is defined by
features relating to the process used for its preparation. The claimed product should

Form PCTASA/237 (Sepa}ate Sheet) (Sheat Z) (EPT-April Z005)
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING ‘
AUTHORITY (SEPARATE SHEET) . PCT/US2009/046058

instead be defined by structural features.

Farm POTASA/22T (Separata Sheet) (Sheet 2) (EPQ-April 2005)
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SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO

DIVISION DE NUEVAS CREACIONES
EXTRACTO PARA PUBLICACION
SOLIGITUD DE FATENTE DE INVENCION PCT

Industria y Comercio
SUPERINTEMDEMCIA

A=

(21) N° de solicitud: (51) Ini CI: CO07D 471/004
22 Fecha de solicitud: (71)Solicitante(s) BOEHRINGER INGELHEIM
INTERNATIONAL GMBH
(20) Piioidac (1) Prioridad ~ (32)  Fecha  (33) Pais
61/059,388 06/06/2008 us
(72) Invertor(es) RAJASHEKHAR BETAGERI
Y OTROS
(74) Apoderado:  LUZ CLEMENCIA DE PAEZ
(85) Fecha limite inicio fase nacional:  06/01/2011 (67)  Publicacién intsracional
(86) Datos relatives a la presentacidn de la solicitud PCT Facha: 101212009
Fecha de presentacidn de la solictiud: — O2/06/2009 N° publicacion: WO 2009/149139 A1
No. de solicitud FCT/US2009/046058

(54) Titulo:
USOS DE LOS MISMOS

MIMETICOS DE GLUCOCORTICOIDES, METODOS PARA SU FABRICACION, COMPOSICIONES FARMACEUTICAS Y

Reivindicacion(es):

1. Un compuesto de Formula (1)

RZ
H =
Hy \ /"

(1)

en la que:
R ez un grupo anily o heteroarilo, cada uno opcional @
incependientemente sustituico con uno, dos o tres grupos

sustituyentes  seleccionados  entre alquile G4-Cs,
aminacarbonilo, alquitaminacarbonilo -Cs,
dialcuilaminocarbonilo C1-Cs, aminosulfonilo,
alquitaminosulfonile  C4-Cs,  dialquilaminosulionilo  C4-Cs,

halégena, hidroxilo, cianc y alguiltio C-Cs, donde el &toma de
azufre estd opciohalmaente ovidado & un sulfdxido o una
sulfona;

R? es alquiltic Ci-Cs, donde el dtormo de azufre estd
opsionalmente ovidado a un sulféyido o una sulfona, opcienal
& independientements sustituido con uno, dos o tres grupos
custituyentes  seleccionados entre  haldgeno, hidrosi, oxa,
cianio, alcoxialquile y aminacarbonilo;

XesCHoN;y

YesCHoN,

donde ¥ y Y no son ambos CH,

o un tautdmern, isdmero dpticn, profarmaco, co-cristal o sal de
los mismos.

2. El compuesto de férmula (1) de acuerdo con la
reivindicacién 1, en el que:

R es un grupo arilo o heteroarilo, cada uno opcional e
independientemente zustituide con uno, dos o treg grupos

sustituyertes  seleccionados  entre  alquilo Cy-Cs,
arninocarbonila, alquilaminocaronilo C1-Cs,
dialguilarinocarbonilo C1-Cs, armincsulfonilo,
alquilaminosulfonile  G-Cs,  dialquilaminosulfonila — C4-Cs,

halégeno, hidroxilo, ciano y alguiltio Cr-Cs, donde &l &lomo de

azufre estd opcionalments oxidado a un sulfé«ida o una
sulfona;

R? e alquilio Ci-Cs, donde el Atomo de azufre estd
opcicnalmesnte oxidado a un sulféxido o una sulfona, cada uno
opcional & independientemaente sustituido con uno a tres
grupos suslituyentes seleccionados entre haldgeno, hidroxi,
oxi, Giano, alcoxialquilo y aminocarbaonilo;

XesCH;y

YesN,

o ur tautdmers, profarmaco, co-cristal o sal de log migmos.

3. El compuesto de fdrmula () de acuerdo con la
reivindicacidn 1, en &l que;

R! &5 un grupo arilo, opcionalmente sustituido con uno, dos o
fres grupos sustituyentes independienternents seleccionados
entre alquilo 1, G2 o Ca, aminocarbonilo, hakigenc y alquiltio
i, o 0 Gy, donde el dlomo de azufre estd opoionalmente
oxidado & un sulfdxido o una sulfona;

F2 as alguilio S, Se 0 Cs, donde el domo de azufre o2t
opcionalments oxidacdo & un sulfdxido o una sulfona, cada uno
opcional ¢ independientements sustilvido con uno a fres
grupos sustituyanes seleccionados entre haldgeno, hidrox,
0x0, clano, alcoxialguilo y arminocarbonilo;

XesCH;y

YesN,

o un tautdmero, profannaco, co-cristal o sal de log mismos,

4. El compuesty de fhmula (I} de acuerde con a
reivindicacion 1, en el que:

R es un grupo fenilo, epcionalmente sustituida con uno @ dos
grupos sustituyantes independientements seleccionados entre
arminocarbonilo, metilo, fluoro, clors, bromo y alquiltio G o Ce,
donde el atormo de azufre estd opcionalménte wxidado a un
sulféxido o una sulfona;

R2 e alquiltio ), Co o Cs, donds el atomo de azufre esti
opcionalmenite oxidade a un sulfdxide o una sulfona;
XesCH;y

YesN,

o un tautdrmero, profirmaco, co-cristal o sal de los mismos,
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SUPERIMNTENDENCIA DE IHDUSTRIA Y SOMERCIO

Industria y Co m‘"mi? Facha: 2010-1208 11:21:27  Den. 2020 DIF. HUEVASCE
SUPERINDTEHNDEMNCLA Tra. t1 PATENTEN Eve. 278 FASENACICHALI
. Aci. 411 PRESENHTACION Folics: 441
PATENTE DE INVENCION D MODEL® DE UTILIDAD | Art 33 Decision 486/00

EEREE

Indicacidn que se solicita una patente.

Dalos de idaniificacion del solicitante o de la persona que presanta la solicitud
Descripoién de la invancion '

Dibujos de sérestos pariinentes

Comprobants de pago de las tasas establecidas (Da ser &l caso fonmaio de descuenio)
Completa D Incarmpleta D _

o

PATENTE l?«‘f\’ENCION PCT MODELQ DE UTILIDAD POT D Art.23 Decizidn 466/00, Gircular Unica

4

- Copla de Ia nluuud an espanal, tal coma iue presentada inicialmente (capitule descriptiva,

Indicacidn .que. se sclicita una PCT

IEIVII’Idluatul;lx.l, nasumen)

[’Z/ Dibujos de ser estos perlingntes
Z' omm obanta de pagd de las tasas astablecidas (de ser el casa formalo de dezcuenio)
Completa Incompleta D
DISERO INDUSTRIAL [ ] (Art. 119 Decision 486/00)

L
L]

[]
]

Inrhbamon que s2 solicita Disefio industrial

Datoz de identificacion del solicitante o de la persona que pragenia la s :llc:itud

PC[W’?‘?EI’It&ILIUI‘I grafica y fotagrafica del Disedo industrial o musstra dal material que incorpora el
diseiio

C“-mpmban“ de page de 1as tasas establecidas

Cornpleta D Incormpleta D

ESQUEMA DE TRAZADO [ ] (Art. 92 Decisién 486/00)

0oQo

Indicacion que se lluta un esquema de trazado
Datos de iclentificacién del solicitanie o de la persona que presenta la solicitud
Rapresantac un grafica de un ssqueama de trazado

Con 1||rc~l;artr= de page de las tasas sstablecidas

Completa [:] Incomijpleta D

PIN2-FNR 120n9-11-1R)




GZ{?\
Industria y Comercno
UPEPINTEI’JDEN I A

Bogota D.C.,
2020

Doctor(a)

SVAREZ DE FAEZ LUZ CLEMEHNTIA

Apoderado(a) ylo Peprasentants de

ECEHRINGEF: IHGELHEIM INTERHATIOHAL GMEBH

FEFEFEHNCIA Fadicacion Ho. 10 16328
Solicitud inlsmacional PCTAISZ002/046053
Fecha inicio fase nacional 08/01/2010
Tramite 11
Evento "-173
Actuacian

Oficin No. }Q 02210

Coano resultads del ecamen de forma, realizado oon fundaments en el ariculy 32 de la Decizidn 426 de la
Comision de la --"--nnnuldad Andina, articule 27 del Tratado de Cooperacién 2n Materia de Patendes (PCT), regla
£1 big dal Peglaments y Circular Dnica de la Suparintendencia de Industia y Comarsio, 22 le comunica qus:

1. La solicitud no condiens 1z copia del documents &n que consta 1z cesion del derscho a la patents del inventor al
solicitante o a 3u cauzants, conforme a I establecidn por 2l ardiculo 26 lileral k) de la Deciciin 486 de a

Comizién de 13 Comunidad Andina. Tuando ge trats de dosumentos olorgados en @l atranjers, 2310 deberan
legalizarse de conformidad con 1o dispuesty por los arliculos 259 y 260 del Codigo de Procsdimisntc Civil,
Cuznde se trate de las declaraciones a que hace referencia la Pegla 117 i) del Tratado de Cooperaciin en
Matzria de Patertes PCT., el alcance de las tates declaraciones s& determinard segin indiquen clararments ura

cazicn de derechos dal inventor al solicitants o su causants, de confarmidad con 1o dizpueste en &l numsral

£.215 del Capitula Suints, Tituls ~ de la Circular Dnica de Supsrintendancia de Industriz y Comercia.

En cumplimiznto de 1o dizpussto por @l arliculo 39 de 1a Decisidn 426, se le requisrs para que dentro del térming
da dos meses siguientes a 13 fecha de nolificacion dsl presente oficia, complats log requisitos antzriorments
enunciados. En casa de no dar cumplimiento al presenta requerimisnto, [a solicitud & conziderard abandonada y

perderéd su prelacién.

Hotiliquese el presents oficia conforme a 1o dispuesto en &l numeral 5.2, lileral @), del capitulo quinko del titulo
primera de la Circular Unica No 10 de 2001,

JOSE LIS 2ALAZAF LOPEZ
Dirzctor de Musvas Creaciones (E) ll F
El anterior requerimiznto Tue notificads por fjacién en lista de fechs .1‘
adpai1

Al contestar wavor indique &l numars do Ccds Czntro: Czrrzra 13 Mo. 27-00 Pisos 2,5 7 y 10 PBM: 5870000
rad.eacion que se ancucntra 5 cantinuzcion Sidz CAM. Av. Crc 50 Mo. 26-55 int. 2 Tc): 5060070
Call Center 6513240, Linca 01800-910165
Wob; wavw.sic.gov.co e-mail: info@sic.gov.co
Bogota D.C. - Colombia




