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adicacion 1 1511730 Sulet Felive: 37
SUPERINTENDENCIA ), 51113 52518  dien
remite 3 B PCI-PNIENT 379 FAEE WL 411 PRESENTALC
\eoemdenciar 428 DIVISION 0 WEVRS CRERCIES
FORMULARIO UNICO DE SOLICITUD DE PATENTE
PCT
ENTRADA EN FASE NACIONAL | - Dic-05
SOLICITUD DE:
B patente de Invencién. [J Patente de Modelo de Utilidad.
| [ capttuloll. B capttulo II.
Nombre: BOEHRINGER INGELHEIM
INTERNATIONAL GMBH 6
jedad constitulda y existente bajo las IDENTIFICACION
§ LICITANTE | % .
™) leyes de Reptibiica Federai de Aiemania.. C.C. 1 NIT O
Direccion: Binger strasse 173, 55216 C.E. O Otro O
Ingelhelm am Rhain .
Alemania Cual
Ndmero
Domicilio: Ingelheim am Rhein
Alemania
@ Nombre: EMILIO FERRERO IDENTIFICACION
gir:f::idn: ;J::;;a:;. No. 72-35 c.C. g NIT W
eléfono: .
REPRESENTANTE| 21186 50 C.E. O Oftro O
O APODERADO | ;. clientes@camyp.com. Cual ___
Domicllio: Bogota, Colombia. Nimero 438.018 T.P31.929
1. Montse LLINAS-BRUNET 2. Murray D. BAILEY
@ 2100 Cunard Street, Laval 2100 Cunard Street, Laval
Quebec H7S 2G5 Quebec H7S 2G5
INVENTOR (ES) Canada Canada
(72) 3. Punit BHARDWAJ 4. Josée BORDELEAU
2100 Cunard Strest, Laval 2100 Cunard Strest, Laval
Quebec H7S 2G5 Quebec H7S 2G5
Canada Canada
5. Pasquale FORGIONE 8. Ellse GHIRO
2100 Cunard Street, Laval 2100 Cunard Street, Laval
Quebec H7S 2G5 Quebec H7S 2G5
Canada Canadé
7. Vida GORYS 8. Nathalle GOUDREAU
2100 Cunard Strest, Laval 2100 Cunard Street, Laval
Quebec H7S 2G5 Quebec H7S 2G5
Canada Canada
9. Sylvie GOULET 10. Teddy HALMOS
2100 Cunard Street, Laval 2100 Cunard Street, Laval
Quebec H7S 2G5 Quebec H7S 2G5
Canada Canadéa
11. Jean RANCOURT
2100 Cunard Street, Laval
Quebec H7S 2G5
Canada

GPCT (86)
Solicitud Internacional No. PCT/CA2004/000750 Fecha: 18 mayo de 2004

Publicacion Internacional No. WO 2004/103988 A1 Fecha: 2 de diciembre de 2004
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Titulo (54) )
@ C_MPUEST_S INHIBID RES DE LA HEPATITIS C

@ Clasificacién internacional (§1) CO7D 417/04 Aﬂ’ 34&0 " A6k /An,

{

X O X

1 X0 XX

OO O00X

X

Prioridad | (33) Pals de Origen (32) Fecha (31) Nimero de Solicitud
siX No[d us 21 DE MAYO DE 2003 60/472.709
@ Comprobante de pago No.: 05-87,841 Fecha: 15 de Noviembre de 2005

e

Anexos:

Comprobante de pago de la tasa de presentacion de la solicitud por $ 443.000.00.
Comprobante de pago por reivindicacién de prioridad. .

Documento que acredita la existencia y representacion legal cuando e solicitante sea persona
juridica.

Poderes, si fuere el caso.

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

Declaraciones.

Copia de la solicitud internacional. (Resumen, descripcién, reivindicaciones, dibujos)
Traduccién de la solicitud intemacional al castellano. (Resumen, descripcién, reivindicaciones,
dibujos)

Copia del examen preliminar efectuado por la IPEA.

Traduccidn del examen preliminar efectuado por la IPEA.

De ser el caso, copia de! contrato de acceso.

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

De ser e! caso, certificado de depdsito del material biolégico.

Arte final 12x12

De ser el caso, informacién sobre otras solicitudes de patente o titulos obtenidos en el

extranjero por el mismo fitular o su causante, relacionadas parcial o totaimente con la invencién
de esta solicitud.

Otros: VER HOJA DE DOCUMENTOS ANEXOS
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Solicito la concesion de la patente,
NOMBRE: EMILIO FERRERO

FIRMA : {J-_ ZM_-_—.

C.C. 438.019 de Usaquén T.P. 31.929

JDF
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DOCUMENTOS ANEXOS

1. [X Publicacién Intemacional WO _2004/103996 A1
Descripcion:
Paginas 141 en el idioma original
Paginas
Reivindicaciones: Namero (s) 568

en espafiol

Figuras: Namero (s) 0
2. [X] Forma PCT/ISA/210. Informe de Blisqueda Internacional.
3. D4 Forma PCT/ISA/237. Opinién Escrita De La Administracién Encargada De La Blsqueda
Internacional.
3. [X Forma PCT/IPEA/401. PCT Demand
4. [X] Extracto de publicacién.

NO HUBO MODIFICACIONES EN FASE INTERNACIONAL
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CONSULADO GENERAL DE COLOMBIA '
MUNICH '

Nr. 169

., El1 Consul General de Colombia

T
-ﬁ‘ﬁ TBde D:.cienbre 'd'ef1995

CERTIFICA

Que _ el Dr. Hanns Peul Tittenberg —— , quién ?:tmtica la fir-
madelsignatariome.lp:esmtednmmto ercia en la fecha
alli:.ndicadalasfmciaesde Presiden 'dzimhmalnegimal

estacamtiuﬂdayejercesuobjetosocialdecmfomidadmlas
leyes de la Repiblica Federal de Alemania.
Qua

quien Yes) firman el presente documento tiene (n) facultad legal
suficiShte para representar a la mencionada fimma y otorgarpoderes - -
en su m@re

Quel;later&oalavista 1adoamtac1mguepnwbaloanterior.
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For_patents, utility models, industrial designs,
trademad) . AR

. . o g
A Para patentes, modelos de utilidad, disefios
) Para_pan , Je ot fineice..
- . % Ny .. I
REPRESENTACION Y PODER REPRESENTATION AND 4255
- POWER OF ATTORNEY 0569
1 (we), the undenlgmdh’o (nosotros), lbljn firmado (s)

BOEHRINGER INGELHEIM INTERNATIONAL GMBH

of/ domiciliado (s) an _D-55216 Ingelheim am Rhein,

r elzgnnnto nombramés « GERMAN CAVELIE.Rerg. a32;
&N LO PERDOMO, tpa. 831; EMILIO FERRERD, t
31929; y LUZ CLEMENCIA DE PAEZ, tpa. 29585; damidliiados
en la Carrera 4* N® 72-35, Bogotd, Colombin, en obedecimisnio a
lo dispuesta en el fo1° del Articulo 543 del Cédigo de
Comereio, ¢l primero como principal y los demés como
suplentes, en st orden, como mis (nuestros) representantes en
doa los asunios de propledad industrlal con facultad
recibir notificaciones y nombrar spoderados judiclales o
extrajudiciales. El primer representante suplente resinplazard al
cipal en caso de susencla o impedimento temporal o
finitive de aquél La miama regla ee apiicard cuando el

ndo representante suplente hnrn de reemiplazar al primero,
o el tercero sl ndo. En taies cascs, el representante
principal, o el primero, o segundo suplents, en su cano, 0 ambos,
declararin su intenclén de no e} in representaclén
medinnte declaracién ' autenticads por Notarlo Pdblico en
Colombia, o por Notarlo u otro Funcionario Publico, o Cénatl
de Colombla, en el extranjero; y el se tratere de Impedimento,
con 2l certificaclo respectivo. 51 alguno de los nombrados faltare
definitlvaments, el sigulente tomard su lugar. Cuando cesare la
ausencla o impedimenic de! represe prlndrr-.l. o de s
primero o segundo suplentes, en su cuso, podnin ejercer la
represeniacién, en su orden, une u otros segin el cuso,
asumiéndols por ¢l solo hacho de ejercerla, cesando en ese
momento el gjercicio de la representacién por el .primero,
segundo o tercer suplente en su caso.

Ademis, confiero (conferimos) poder a loa a os arriba
nombrados, ra obtener la protecclén de mi (nuestra)
propledad industrial y contra la competencia desieal, & cuyo
efecto sutorizo (amos) a los dichos apoderados para que me
{noa) re nten ante cualesquiern entidades o personss,
ejerzan o no jurisdiccidn, especinilmente ante lns del orden
administrativo, contencloso-administrative y judiclal, asl como
loa tribunales de arbitramento, en todo lo concernlente a loa
lentes asuntos: a) Obtencidn de

marcas de fibrica, colectivas, defensivas, de servicio, lemas
comercisles, nombres comercisles, entefias, variedades
vegétales. y denominaciones de ; Su renovacion, traspeso,
camblo de nonibre o domlcilio, cancelacién voluntaria; y el
regiztro do Hoenclas de uso de swow derechos; b) Las acclones de
comnpetencla desleal, proteccln del consumlidor, o iones u
observaciones, cancelaclén administrativa y judicial, nulidad,
medidas cautelares, concesiin’ de licencias, la tulela, Ia
proteccién de secretos industrisies, y en genemal los julclos
es; administrativos o contencloso-administrativos
relacionados con estos derechos; mcclones y procesos 11;:
promovamos © s¢ nos promuevan Y para q(-ue en todos
asuntos arriba determinades, puedan sustituir este mandato,
trmalﬁl:, conclilar, admitir loa hechos del proceso, desistir,
c:ﬁm , tecibir, renunelar, y ratificar los actos de agentss
oficdosocs.

“ second -alternate represeniative s to replace

patentes de invenciép,.
elos de utilided, y disefios indusiriales; el registro de’ -

in due compliance with the terms of paragraph llt.‘of article 543
of the Commercial Code, do hereby a rolm GERMAN
CAVELIER, tpi. 832; GONZALO PR [ pa. 831; EMILIO

FERRERO,. tpa. 31929; and LUZ DE PAEZ, lrn
23555; domiclled at Carrera 4% N® 72-35, Colombla, the
* first as pal.and the others as al In the order of
thelr appointment, as our represeniatives fur ell Industrial

matters with faculty to recelve notificationa and to
appoint attorneys In and out of Court. The firat alternute shall
replace the princlpal In case of his absence or of tempomal or
definitive impediment. The same rule will mﬂm en the
t one, or
when the third Is to replace the first or second alternates in their
turn, or both of them, second. In such cases, the principal
representativa, or the first or second alfernates in thelr turn, or
both of them, shall state their intention not to act as
representatives through a decloration given before a Natary
Public In Colombia, or before a No! or another Public Official
or a Colomblan Consul abroad; and In case of impediment, the
appropriate ceriificate ahall suffice. If any of the sppointess
were to be definitely absent, the foll aiternate nke
his place. When the sbsence or lmpediment of the Rtndpnl
representative, or of the first or second alternate in thelr tum
mby o, ;:; b helatll:n can be ain-in:their sequence,
t the: first"51" b lactepenuding on case,
and the mrp:';ty&hi SUBE i ) mu il ‘_l.‘q.ﬁff,{ ?lle ofhthlt
representation by thi fuskiescomBPREhii-Alternales In thelr
turn shall e at; h Hime ““-“' m AT R

In wddition, we gASa ApA0E tikor of the
above-named . atto A6 :ﬂ? ‘s‘o%g,t [ ._‘.'_\{.l"}buln the
protection of my. (Rl aNERTiniyprope ;l inst the

unfair competition, fofivwiiahe ieiionarl. 1yl Ty the sald
nlto;ngyl',!r pres ‘J-\”jm1 e ﬂlﬁﬁm‘r

with or--withqut “fu siction PO *
adminfsitative- confaumolie st Al §a" wall as before

+ .Athjtration Court, in all matte the foll a)
o&fmﬁu.ﬂ' nts, mTl?ty ‘models . ﬂdmﬁnd:mm deslgns;

the registrgtion plsrademaris, collective, defensive and service

. + maxks,, 3 ercial names, trade emblems, vegetsl
- varieties. gdt tlons of origin; its renewal, asalgnment,

" ~change Al - gomiclle, voluntary cancellstion; and the
registration-o. of use of the above rights; b) Actions of

- unfair competition, protection to the consumer, tions or
observations, adminisirative or Court cancellation, nullity,
infringement, granting of licenees, the action for writ
mandamus, the protection of trade secrets, and in general the
civll, penal, and administrative suits nlll:l.n* to those ﬂﬂm'
actions and sults institued by me (us) or rat me (us). nd
that in all the above matters they may substitute this Power of
Attorney, com , conclliate, it the facts of the case,
desist, ‘cancel, recelve, resign, and rmutify acts done by
representatives without a power of attorney.

Ingelheim am Rhein, 12.12.1995

Given and signed this/Dado y firmado hoy

BOEHRINGER INGELHEIM
In/en INTERNATIONAL GMBH
pPa. _ PP <Ll
Dr. Dieter Laudien‘Xuf] Dr. Gerhard Huber
-~ Signature Flrma

CAVELITR ABOGADOS
WPI'ODERE-1 (MINUTA N*12.1.1.2.5)
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LEGALIZACION .. «  LBSALIZATION ¢' , “, W Z&‘\ \ [
El Sefllor Consul Jde Colombla debe expedir un certificado The Colombia Consul must issue a |

|
!

consular subre (1) Ia existancin lagal de In mm{unlu &ue olo? the legal existence of the com ch%r%
Y que sz :
para

v
el puder, (2) que dsin ejerce su abjeto socla Power-of-Attorney, (2) that It is In zcl‘lul éxercise o

rsones que o lﬁu ¢l poder estin autdtizadas darlo. A company purposes, and (3) that the persons who execute t
este cfecty les solicliomes qiie muestren al Seflor Cérsul lus Power of Atturney I eutorized to dov so. To this effect, please.
prusbes que acreditan esos hechos (1), (2) y (3). lhgu(ra ,t-hc Consul the evidence to prove the above facs 8}, (v FI

an "
Y
N AT R SIS Fa
. ey =i . g
AL LB U~

NOTA PARA EL SENOR CONSUL DE COLOMBIA: Segtin los articulos 65 del.C. de P.C. y 480'del C. de Co,,
.8 el poderdante es una sociedad, el Sefior Cnsul.debe certificat que tuvo a la vista las pruebas de sy

existencia, que ejerce su ohjetu social y que quien confiere el poder es su representante. .. <o miva -

ATk | RN B BN



Vorsehtige, vor mir gefertigta Namensuntsrschriften der Herren:

1., Dr. Dieter L a u d | @ n, Dipl.-Chamiker, wohnhatt In 55127 Mainz..
2. Dr. Gerhard H u b & r, Rachtsanwalt, wohnhaft in 66411 Bingen,

- mir hekannt -

beglaubige Ich hiermit.

dea Amtsgerichts Bingen, daB dle Firma Boehringer Iingelhelm Iintemational
mit Sitz in Ingelhelm am Rheln im Handelsregister des Amtagerichts Bingen

6 WOTAWIO “oar
BOGDTA, HAGD CONSTAR QUE LA 8

anatellodosNomm

-S1I0E1 -

R e I ]

Die Echthelt vorstehender Unterschrift des Notarassessors
Dr. Peler Wirth - Notarlatsverweser anstelle des Notars

, Prof. Dr. Welrich in Ingelheim und die Echtheit des bel- =
! gedrickten Dienst - sbeopedx - stegels werden hierdurch

! bestdtigt. Zugleich wird bescheinigt, daB der Yorgenannte |
— zur-Yornahme der Amtshandlung gesetzlich befugt war.

Mainz, den drelzehiien Dezevber narzdvhrdertfinfundnanzig
Der Prasident des Landgerichts

Yz -~

-, lms Paul ml.teﬂzg )

= e . m—

+JVKOStO, v. 28 7.1087
~BasL. ls.m
DM ...

11



TRADUCCION OFICIAL No. 5133

de un chumentu escritn en Aleman, €1 cual para su identificacidn
s sella con el s=sello de -ia traductora, lo mismo que la
presente.—

(A continuacidn del poder conferido a GERMAN CAVELIER, tpa. 832;
BONZALO PéRDDHD, tpa. 831; EMILIO FERREROD tpa, 31929; vy LUZ
CLEMENCIA DE PAEZ, tpa 235553 domiciliados en la Carrera 4 No.
72-35, Bogota, Colombia, por la BOEHRINGER INGELHEIM
INTERNATIONAL ©GMBH, domiciliada en D-552146 Ingelheim am Rhein,

RFA, 2 través de sus representantes los Srs. Dr. Dieter Laudien y

Dr. Berhard Huber:)

[ o0RG NOTAWG SEXTO ONL CIRCULO
T DB SQGDTA, HAGD CONSTAR QUR LA £
J rotronesia COMEIDE CON Bl OMCINALE

UY it TRNIDD A LA VISTA

'-.Ml.l Nua. 599 Minjustial»

Legalizacion
) . Juiuunuuﬁudﬁtén
Pr 1o arial - v 7 Y OTARID

Certifico la autenticidad de la= firmas antecedentes puestas ante

mi por los sefiores:

1. Dr. Dieter Laudien, Pipl. Chim., domiciliado en 55127 Mainz,

2. Dr. Gerhard Huber, abogado, domiciliado en 53411 Bingen

a quienns CONDZCO Ben persocna.

-—i



Iguaimente certifico, por haber examinado en la fecha el Registro

de Comercic del Juzgade Municipal de Bingen, HR E 1063, que la

firma Boehringen Ingelheim International GmbH, domiciliada en

Ingelheim am Rhein, estd inscrita bajo el No. HR B 1043 en el

Registro de Comercio del Juzgado Municipal de Bingen y que los
calidad de apoderados,

sefores Dr. Laudien vy Dr. Huber, en su

estin facultados para representar conjuntamente a la sociedad.

Ingelheim am Rhein, 12 de diciembre de 1995/hiin
Fdo.: firma ilegible

—— —— e,

Ne, 5399 Minjustiein

El notario suplente

{Hilo y oblea roja en relieve:)

El notario suplente - Ingelheim del notario de Ingelheim

FProf. Dr. Weirich

Qesnluaidn

10 E 1

8e certifica la auvtenticidad de

Peter Wirth, como notario suplente del

Ingelheim, y la del selleo oficial que la acompafa. Igualmente

de
para

se certifica que el mencionado notarioc estaba facultado
realizar ese acto oficial.
trece de diciembre de mil novecientos

Mainz,

noventa y cinco

- |
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30 AfM3 Sk :
El Presidente del Tﬂ'].'l.bl.lflal' 'ﬁe‘gla&AJ?"gs;n?AH ATODOR 20 .
]
‘ (E) Fdo.» “firma ‘im S \3_“___________
(Dr. Hanns Paul Tlitberbonge-— 39

¢ ;ad nzﬂ -:-u w1823 A} n0U 30530102
MATONA 2723 1J

osta T ?H.?Bu

N R f Ky l' v b b ""c
Derechos de legalizacion ] 194 <e
(Valor:DM 5.000,-) ‘, -
JVKostO del 24 de julio 1957 % .-
Gacetas Oficial I Pag. 861 s vt
DM 20,--

Mainz, 135 de diciembre de 1995
Fdo.: firma ilegible
Inspector

EN ESPAROL: La legalizacién de las firmas ante:eﬁntﬂ paE el
Consulado de Colombia en Munich bajo el No. B?' d$ 1%
diciembre de 1995, y por el Ministerio de Rala:1§§§§“ Eﬂter 5

. de Colombia bajo el No. 051406 del 4 de enero de B, g -

Fagadoe derechos y Fondo Rotatorio US$ dQeirgeas
F con :':::.,':-.':..':::1... o

TyOcaPIA COINTIOR GGl EL OFIC
ﬁ' |£hunmna

€S TRADUCCIOMN FIEL Y COMFLETA, de 1a

archivos de estas oficinas para su :nnf;hl'ﬁf

————
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MRY.2 0 -] CAVELIER 4
TELEFAR. I;rl"m ._.\.,:““. " ABOGADOS CORREO ELECTRONICO MUNDIAL: CAVE
Teek asarvicAvE €O | EDIFICIO SISKI TeLeFono (371 (1) 2120100
(2317407373 CAvE: OcC CARRERA 49, Na. 72-35 CABLES: CAVELEYES

- BOGOTA 8, COLOMBIA
Sefior Jefe de la
DIVISION DE NUEVAS CREACIONES
Superintendencia de Industria y Comercio
E - s - D -
. S
Poderdante: BOFHRINGER INGELHETM INTERNATIGNAL, GMBH
Poder conferido-el: 12-12-95.. ' _ i

v L . L] '—‘:t: .

" e . . .
- - . . - rur

Yo, GERMAN CAVELIER, obrando an m1 cdlidad de apoderado
principal del poderdante arrxba . mencionado atentamente
manifiesto a Usted que siustituyo el'!“poder -que me, ha. sido
confer1do en la persona del dodtof EMILIO FERRERO, Abogado con
Tarjeta Profesional No. 31l. 929, cnn todas las facultades que me
fueron conferidas, _ _ ' . -

Hago 1la anter:.or suatituc:l.dn.co.ﬁ del
cédigo de Proced;m:.ento Civ11 ya qu mmun“:":"u
faltan en este momento..,.:

PR T T R
LTS ."

Sefior Jefe, . .-

N
ST o "
58, ﬁ~=1"e 4’-"-"'

GERMAN CAVELIER
T.P.A. No. 832
C.C. No. 2.877.924 de Bogotid

EMILIO FERRERO
T.P.A, N® 31.929
C.C. No. 438.019 de Usaquen

e 2e-780-2

CAVELER ABOGADOS NIT. 860.041.367-3
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INOWRISEXTA DE BOGOTA = " %4,
RECONOCIMIENTO Y FRESENTAGION msouw.
Bogoté, D. C. _
Ante W, PABLO MENDEZ BARAJA
NOTARIO SEXTO ENCARGADO D W ﬂ
l 4 ‘/ 4
—
y la(s) Libratals) uiiaurf,g's' SR -
—

mull-da(s) o Bogolar dec’ ar&‘aron) e [a(s) ﬂm'qs) u
. ‘sharecen(n) an ¢! prista dozunnio exson) la(?) suyals)y

_: ol comtenido dai mismo 85 clarta

) CORstansis 8o firma esia Gil'gsncla.

‘B
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SACAEN . . n.

CONSULADO GENERAL DE COLOMBIA
MONTREAL, CANADA .-

< 7 AUTENTICACION No. 1031

o . =
El mﬂh&ﬁd Gl.l:lrll d:‘.ti:olml:h

okl
I..l"u

{ Gus MICHEL POUEIN! quien fima Y.ciprga sutenticidad al

presente documento~gjércia lajeimefite>en la fecha all
wxpresada el cargo de-SECRETARIQ;DE LA CAMARA
DE NOTARIOS DE'isA PROVINCIA'DE QUEBEC -
CANADA, |urisdicclénrde -tg‘bomu’i!do General, y que la
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Chambre  * - I ' ~ P
CANADA

PROVINCE OF QUEBEC

N I, the undersigned, Michel Poulin, Secretary of the Chambre des
notaires du Québec, a professional order duly constituted in virtue of the
Notarial Act and the Professional Code, having its Head Office at Montreal,
do hereby certify under my oath of office:

THAT Mtre Jean Yves Lacasse , Notary at Montreal , is a member of
the Ordre des notaires du Québec since the 2™ day of July 1986 , date of his
entry on the Roll of the Order;

That since that date, Mtre Lacasse has always been entered on the
Roll of the Chambre des notaires du Québec ;

THAT his signature affixed to the attached document corresponds to
that filed in my-office in accordance with the Notarial Act.

IN WITNESS WHEREOF, | have signed the present certificate at
Montreal, on this Fuesday, October 11, 2005.

[LXR L .
PR S

Michel Poulin, Notary

Tour de la Boursa, B0O, Pheo-\!letoﬁa. bureau Maasposlula 162, Montrdal {Queébec) H4Z 1LB "'5416
Téldphone .$(_5_1‘4‘) @%1.“\ -,Tgw : .ﬁ& 1923

‘aimin @ cdng.org



CAVELIER

ABOGADOS

EDIFICIO SISKI
CARRERA 48 N* 72.35
BOGOTA. 8 - COLOMBIA

Case 13-119
Document 1 of 3

%

CESION ASSIGNMENT
Yo, (nosotros) abajo firmado (s) 1 (we), the undersigned
1. Montse LLINAS-BRUNET 1. Montse LLINAS-BRUNET
2. Murray D. BAILEY 2. Murray D. BAILEY
3. Punit BHARDWAJ 3. Punit BHARDWAJ
4. Josée BORDELEAU 4. Josée BORDELEAU
Domiciliado(s)
cn of
1. 2100, Cunard Street, Laval, Québec H7S 2GS, 1. 2100, Conard Street, Laval, Québec H7S 2G5,
Canada Canada
2. 2100, Cunard Street, Laval, Québec H7S 2GS, 2. 2100, Cunard Street, Laval, Québec H7S 2G5,
Canada Canada .
3. 2100, Cunard Street, Laval, Québec H7S 2GS, 3. 2100, Cunard Street, Laval, Québec H7S 2G5,
Canada Capada
4. 2100, Conard Street, Laval, Québec H7S 2G5, 4. 2100, Cunard Street, Laval, Québec H7S 2GS,
Canada Capada

Declaro{amos) bajo juramento ser Gnico{s) ¥ verdadero(s)
inventor{es) de Ia invencion:

{ b a 1
declaro{amos) as! mismo que cedo{emos) y transfiero{erimos), sin
limitacién, a favor de |a sociedad

state(s) under oath to be sole and true inventor(s) of the invention:

SHEPATITIS C INHIBITOR COMPOUNDS"

Boehringer Ingelhelm International GmbH

state as well, that assign, without reservations or limitations in favour
of Boehringer Ingelheim International GmbH

constituida y existente de conformidad con las leyes de

a corporation constituted and existing in conformity with the laws of

Alemanla Germany
domiciliedacn  Binger Strasse 173, 55216 Ingelheim, domiciledin Binger Strasse 173, 55216 Ingelheim,
Alemania Germany

.)du los derechos inherentes a dicha invencién y que la citada
Compailia queda fucultada para solicitar en su nombre la patente de
invencién correspondiente en In Repiiblica de Colombia

Dado v firmado hoy/Given and signed this

all rights inherent to said invention and that the above mentioned
company hereby is enabled to apply. in its name, for the corresponding
patent invention, in the Republic of Colombia

0CT 07 2005

win _J A, Hdatsec o CAhuap-

Montse LLI'NAS-BRUNET

_X\.,,.\\/“j”/

Punit BHARDWAI

© CAVELIER ABOGADOS
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'WORN BEFORBEMB
(N MONTREAL, QC, CANADA
ONTHIS

0CT 005
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CASSE
AIRE

%ng@w

Murray D. BAILEY

-

J BORDELEAU



CERTIFICACION NOTARIAL (INDIVIDUO)

-Alos dias del mes de

de200 __ Ante mi, Notario Piblico de

comparecié{eron) personalmente

Case 13-119
. Document 1 of 3

NOTARIAL CERTIFICATION anmvmmg |9
Onthis __ /Y ayof _QCI3e€

200 f before me, a Notary Public of

personally appeared ﬂ-l‘(.”‘_as '_:W?:
HUO-fpry [ per oo —

T- Buaida)

8 quien(es) doy fe de conocer y me consta que es(son) la(s)
persona(s) firmante(s) del documento que precede, y quien(es)

to me known, and known to me to be the person(s) who executed
that foregoing document, and who has(have) legal capacity to

tiene(n) capacidad legal para otorgario execute it.
NOTARIO PUBLICO-NOTARY PUBLIC

SWORN BEFORE MB

INMONTREAL, QC, CANADA
APOSTILLE
L
0CT 07 2005 (Convention de La Haye du 5 octobre 1961)
1. COUNMTY: comercercremremsmmcmencmsenssensenme s nsense
This public document
4 7 1 2. hasbeensigned by ..........ooeeererererrrrreneesforioisisscsssssrenns
j CASSE | 3.  actinginthe capacityof .........ccoeeeee Ahuminriiceiiiiceennnn,
TAIRE 4. bearsthe seal/stampof ......cccocicee i

L N

© CAVELIER ABOGADOS
WPPODEO1- 374
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TRADUCCION OFICIAL No. 10.28/05a realizada por Diego Vargas, Traductor lb

Oficial, Resolucién No. 0001 de 1999 del Ministerio de Justicia,

registrado ante el Ministerio de Relaciones Exteriores de Colombia.

A continuacién se traducen los sellos y legalizaciones de un
documento de Cesidn escrito en inglés y espafiol por medio del cual
1. Montse LLINAS-BRUNET, 2. Murray D. BAILEY, 3. Punit BHARDWAJ, 4.
Josée BORDELEAU, domiciliados en 1. 2100 Cunard Street, Laval,
Québec H7S 2G5 / Canad&d, 2. 2100 Cunard Street, Laval, Québec H7S
2G5 / Canad4i, 3. 2100 Cunard Street, Laval, Québec H7S 2G5 / Canad&,
4, 2100 Cunard Street, Laval, Québec H7S 2G5 / Canad4,
respectivamente, declaran bajo juramento ser fGnicos y verdaderos
inventores de la invencién: “COMPUESTOS INHIBIDORES DE LA HEPATITIS
C" y declaran asi mismo que ceden y transfieren, sin limitacién, a
favor de la sociedad Boehringer Ingelheim International GmbH una
sociedad constituida y existente de conformidad con las leyes de
Alemania domiciliada en Binger Strasse 173, 55216 Ingelheim,
Alemania, todos los derechos inherentes a dicha invencién y que
dicha Compafila queda facultada para solicitar a su nombre la patente
correspondiente en la RepGblica de Colombia.

Dado y firmado el 07 de Octubre de 2005 en Laval, Quebec, Canad4.

Firma Ilegible Firma Ilegible
Montse LLINAS-BRUNET Murray D. BAILEY
Firma Ilegible Firma Ilegible
Punit BHARDWAJ Josée BORDELEAU
Sello:  JURAMENTADO ANTE MI EN

MONTREAL, QC, CANADA
HOY 07 DE OCTUBRE DE 2005

Firma Ilegible
JEAN-YVES LACASSE
NOTARIO



Y

Certificacién Notarial (Individuec) del 6 de octubre de 2005 por ”},
medic de la cual se certifican las firmas de M. LLINAS-BRUNET, M.D.
BAILEY, P. BHARDWAJ y J. BORDELEAU en el anterior documento y su
capacidad legal para otorgarlo.

Sello: JURAMENTADO ANTE MI EN
MONTREAL, CANADA
HOY 07 DE OCTUBRE DE 2005

Firma Ilegible
JEAN-YVES LACASSE
NOTARIO

CANADA
PROVINCIA DE QUEBEC

Yo, el suscrito, Michel Poulin, Secretario de la Chambre des
notaires du Québec, (Caimara de Notarios de Québec) una asociacién
profesional debidamente constituida en virtud de la Ley Notarial y
del Cb6digo Profesional, cuya Oficina Principal estd ubicada en

Montreal, por el presente certifico bajo mi juramento de oficio:

QUE el Seflor Jean Yves Lacasse, Notario de Montreal, es un
miembro de la Ordre des notaries du Québec (Asociacifin de Notarios
de Québec)desde el 2 de Julio de 1986, fecha de su inscripcién en la

Lista de la Asociacién.

QUE desde ese dia, el Seflor Lacasse siempre ha permanecido
inscrito en la Lista de la Asociacién de la Chambre des notaires du

Québec;

QUE la firma que fue fijada en el documento adjunto corresponde
a la suya presentada ante mi oficina en concordancia con la Ley

Notarial.

EN TESTIMONIO DE LO CUAL, he firmado el presente certificado en

Montreal hoy Martes 11 de Octubre de 2005.



Firma Ylegible d

Michel Poulin, Notario 'B

Secretario

75416

Sellos parciales del Consulado de Colombia de Montreal, Canada

Se anexa autenticacién No. 1031 del Consulado de Colombia en
Montreal, Canadid, con fecha del 11 “de Octubre de 2005, en donde se
autentica la firma antetrior del Sefior MICHEL POULIN y de su cargo
como SECRETARIO DE LA CAMARA DE NOTARIOS DE LA PROVINCIA DE QUEBEC -
CANADA. .

Pagado el Impuesto 'de Timbre y Fondo de Rotatorio.

Firmado por Eduardo C:ar-nacho Barco, C6nsul General de Colombia en
Montreal, Canadé4.

Legalizacién de 1la firma anterior por parte del Jefe de

Legalizaciones del Ministerio de Relaciones Exteriores en Bogotd

D.C. bajo el nGmero 172880 con fecha del 25 de Octubre de 20Q5.
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Es traduccibén fiel y completa de la cual se deja copia%:; esta 3
oficina para su confrontacién. M o
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CONSULADO GENERAL DE COLOMBIA
MONTREAL, CANADA

' AUTENTICACION No. 1030
El suscrits Cdnu.ll Gonnl de, Coloffibla
cEﬂL.cA .
[ ] um
aus MICHEL POULIN aﬂm@ & aliiorticidad a
presente documento, q.dl' on ; fecha allf
expresada ol cargo de SECI IO0,DE CA.CAMARA
DE NOTARIOS DE LA:E INGIA DEQUEBEC -

CANADA, |utadiccién de mlldo ﬁﬁl, y que la

firma y sello ol documenttnz \ los
que ;:- y an::.l:'lnh'l .:wu':.ﬁmm ":.m o

Cénsul no asume ninguna responsabliidad por ol
contenido del documento.

Monireal, 11 de Octubre de 2005
Derschos Pagados: US$24.00,_

Fondo Rotstorio: ~ US$15:00i4  —— fie
Impuesto de Timbre : UESO - o]

E UARDot - MACHO BARco .
Coénsul Ganaml-da Colombla™: ”oﬂ |
. Montreal, Canada
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Chambre
des notaires
du Québec
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CANADA
PROVINCE OF QUEBEC

I, the undersigned, Michel Poulin, Secretary of the Chambre des
notaires du Québec, a professlonal order duly constituted in virtue of the
Notarial Act and the Professional Code, having its Head Office at Montreal,
do hereby certify under my oath of office:

{fo THAT Mitre Jean Yves Lacasse , Notary at Montreal , is a member of

(=) he Ordre des notaires du Québec since the 2™ day of July 1986 , date of his
Séntry on the Roll of the Order;

an

LI

That since that date, Mtre Lacasse has always been entered on the
Roll of the Chambre des notaires du Québec ;

THAT his signature affixed to the attached document corresponds to
that filed in my office in accordance with the Notarial Act.

IN. WITNESS :WHEREOF, | have signed the present certificate at
Montreal “on this Tuésday, October 11, 2005.

Michel Poulin, Notary
Secretary

Tour de la Bourse, 800, Place-Victoria, bu 700, case postale 162, Montrdal (Québec) H4Z 1LB
Téldphone : (514) 879-1793 « Télécopieur : (514) BT8-16823
admin@cdng.org

75415



CAVELIER

ABOGADOS

EDIFICIO SISKI
CARRERA 48 N°72-35

) BOGOTA, 8 — COLOMBIA

CESION

Yo, (nosotros) ebajo firmado (s)

5. Pasquale FORGIONE
6. Elise GRIRO
7. Vida GORYS
8. Nathalie GOUDREAU

Case 13-119
Document 2 of 3

374 A2

!

ASSIGNMENT

I (we), the undersigned

5. Pasquale FORGIONE
6. Elise GHIRO
7. Vida GORYS
8. Nathalie GOUDREAU

Domiciliedo(s)
en

5, 2100, Cunard Street, Laval, Québec H7S 2GS,
Canada

6. 2100, Cunard Street, Laval, Québeec H7S 2G5,
Canada

7. 2100, Cunard Street, Laval, Québec H7S 2G5,
Canada

@ s 2100, Cunard Street, Laval, Québec H7S 2GS,
Canada

of

5. 2100, Cunard Street, Laval, Québec H7S 2GS,
Canada

6. 2100, Cunard Street, Laval, Québec H7S 2GS,
Canada

7. 2100, Cunard Street, Laval, Québee H7S 2G5,
Canada

8. 2100, Cunard Street, Laval, Québec H7S 2G5,
Canada

Declaro{amos) bajo juremento ser finico(s) y verdadero(s)
inventor(es) de la invencién:

¢ o [Uedss lnhibedares do lu M‘dig C

state(s) under oath to be sole and true inventor(s) of the invention:

“HEPATITIS C INHIBITOR COMPOUNDS”

declaro{amos) asi mismo que cedo{emos) y transfiero{crimos), sin
limitacion, a favor de la socledad

- Boehringer Ingelheim International GmbH

state as well, that assign, without reservations or limitations in favour
of Boehringer Ingelhelm International GmbH

constituida y existente de conformidad con les leyes de

a corporation constituted and existing in conformity with the laws of

Alemania Germany
domiciliadacn  Bloger Strasse 173, 55216 Ingelheim, domiciled in Binger Stramse 173, 55216 Ingelhelm,
Alemania Germany

rlosdﬂ'echosinhﬂunHldichlinmcibnyquehcindn
ompafiia queda facultada para solicitar en su nombre la patente de
invencidn comespondiente en la Repiiblica de Colombia.

all rights inherent to said invention and that the above mentioned
company hereby is enabled to apply. in its name, for the corresponding

Dado y firmado hoy/Given and signed this

petent invention, in the Republic of Colombia

0CT 07 2005

y

© CAVELIER ABOGADOS
WPPODEO1- 374

Elise GHIRO

SWORN BEFGREME
T AICTNEAL, QG,CAMADA

0CGT 07 2005

S LAGASSE
OTARE

Ve gwﬂ betse Bpsteno

Vida GOR Nathalie GOUDREAU



CERTIFICACION NOTARIAL (INDIVIDUO)

Alos

dias del mes de

de200 __ Ante mi, Notario PGblico de

comparecid(eron) personalmente

Case 13-119
Document 2 of 3

>

NOTARIAL CERTIFICATION (INDIVIDUAL) T ¢

Onthis /¢ ™" aayof _gonBet

200 ¥ before me, a Notary Public of

kb, COVMME~

personally appeared pn Fovtbcrort, £ Gyt
U- GORPS oo AF bowmegpe

a quien{es) doy fe de conocer y me consta que es(son) la(y)
persona(s) firmante(s) del documento que precede, y quien(es)
tiene(n) capacidad legal para otorgario

to me known, and known to me to be the person(s) who executed
that foregoing document, and who has(have) legal capacity to
execute it.

NOTARIO PUBLICO-NOTARY PUBLIC

VES LACASSE
* NOTAIRE

APOSTILLE
(Convention de La Haye du 5 octobre 196}/

vd

© CAVELIER ABOGADOS
WPPODEDI- 374
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TRADUCCION OFICIAL No. 10.28/05b realizada por Diego Vargas, Traductor
Oficial, Resolucidn No. 0001 de 1999 del Ministerio de Justicia,

registrado ante el Ministerio de Relaciones Exteriores de Colombia.

A continuacién se traducen los sellos y 1legalizaciones de un
documento de Cesién escrito en inglés y espafiol por medio del cual
5. Pasquale FORGIONE, 6. Elise GHIRO, 7. Vida GORYS, 8. Nathalie
GOUDREAU, domiciliados en 5. 2100 Cunard Street, Laval, Québec H7S
2G5 / Canada, 6. 2100 Cunard Street, Laval, Québec H7S 2G5 / Canada,
7. 2100 Cunard Street, Laval, QuSbec H7S 265 / Canadsi, 8. 2100
Cunard Street, Laval, Québec H78 2G5 / Canad4, respectivamente,
declaran bajo juramento ser Gnicos y verdaderos inventores de 1la
invencibn: ®“COMPUESTOS INHIBIDORES DE LA HEPATITIS C" y declaran asi
mismo que ceden y transfieren, sin limitacién, a favor de 1la
sociedad Boehringer Ingelheim International GmbH una sociedad
constituida y existente de conformidad con las leyes de Alemania
domiciliada en Binger Strasse 173, 55216 Ingelheim, Alemania, todos
los derechos inherentes a dicha invencién y que dicha Compafiia queda
facultada para solicitar a su nombre la patente correspondiente en
la Repiiblica de Colombia.

Dado y firmado el 07 de Octubre de 2005 en Laval, Quebec, Canada.

Firma Ilegible Firma Ilegible Firxma Ilegible Firma Ilegible
Pasquale FORGIONE Elise GHIRO Vida GORYS Nathalie GOUDREAU
Sello: JURAMENTADO ANTE MI EN

MONTREAL, QC, CANADA
HOY 07 DE OCTUBRE DE 2005

Firma Ilegible

JEAN-YVES LACASSE
NOTARIO

. “g. .-

W
b

EA A FOE LA



. .

Certificacifén Notarial (Individuo) del 6 de octubre de 2005 por
medioc de la cual se certifican las firmas de P. FORGIONE, E. GHIRO,
V. GORYS, N. GOUDREAU en el anterior documento y su capacidad legal

para otorgarlo.

Sello: JURAMENTADO ANTE MI EN
MONTREAL, QC, CANADA
HOY 07 DE OCTUBRE DE 2005

Firma Ilegible
JEAN-YVES LACASSE
NOTARIO

CANADA
PROVINCIA DE QUEBEC

Yo, el spuscrito, Michel Poulin, Secretario de la Chambre des
notaires du Québec, {(Camara de Notarios de Québec) una asociacibn
profesional debidamente constituida en virtud de la Ley Notarial y
del cC6digo Profesional, cuya Oficina Principal estd ubicada en

Montreal, por el presente certifico bajo mi juramento de oficio:

QUE el Sefior Jean Yves Lacasse, Notario de Montreal, es un
miembro de la Ordre des notaries du Québec (Asoclacién de Notarios
de Québec)desde el 2 de Julio de 1986, fecha de su inscripcifn en la

Lista de la Asociacién.

QUE desde ese dia, el Seflor Lacasse siempre ha permanecido
inscrito en la Lista de la Asociacién de la Chambre des notaires du

Québec;

QUE la firma que fue fijada en el documento adjunto corresponde
a la suya presentada ante mi oficina en concordancia con la Ley

Notarial.



] - - 725 =3

EN TESTIMONIO DE LO CUAL, he firmado el presente certificado en

Montreal hoy Martes 11 de Octubre de 2005.

Firma Ilegible

Michel Poulin, Notario
Secretario
75415

Sellos parciales del Consulado de Colombia de Montreal, Canada

bt S
Se anexa autenticacibn No 1030 del Consulado de Colombia en
Montreal, Canadd, con fecha del 11 de Octubre de 2005, en donde se
autentica la.<firma. anterior del Sefior MICHEL POULIN y de su cargo

como SECRETARIO DE LA CAMARA DE NOTARIOS DE LA PROVINCIA DE QUEBEC -

CANADA.

Pagado el Impuesto de Timbre y Fondo de Rotatorio. ,
Firmado por Eduardo Camacho Barco, Cénsul General de Colombia en
Montreal, Canada.

Legalizacién de 1l1la firma anterior por parte i.;dél Egefi_i_’: de

a !
Legalizaciones del Ministerio de Relaciones Exterieﬁ-gs Eﬁ Bogota
. -ty

D.C. bajo el nGmero 172661 con fecha del 25 de 0ctubré§e F0p5 . 2-

Es traduccién fiel y completa de la cual se deja copia en esta
oficina para su confrontacién.
DVZ/ID-7210/WPCL002G/COLO 09255-841-030-1

G Bikihs -

TRADUCTOR E iNTERPRETE OFICiA.
ESPARIOL - INGLES — INGLES - ESPARO
RES. 0001 DEENERO 4 DE 1999

Mlle;gQPE JUSTICIA *
— R



N SE ASUME
zcsmsans&m DEL EXTO

1 GE RELACIORES

MIRISTER
EXTERIORES

W 0CT 31 All:2b
Lo
i

)
AN
INDICADAS

I;I}
A
GES |

ENTD
P
v'

DOCUN
LASFiW

e

A
1

M?HRH

A

RE YRS (TR R




W 3 2o

CONSULADO GENERAL DE COLOMBIA
MONTREAL, CANADA

AUTENTICACION No. 1029
El suscrito Cdneut General de Colomtbls =3

-
ol 2

cenTlFlch¥ -

que MICHEL POULIN quien "%mﬂuuﬁém 0
presants documento, sjercla lug hé'tni‘ all
opresads ol carge de SECRETAR OlDE IIlt.i CAMARA
DE NOTARIOS DE LA PROVINSIA ns.ausaec -
CANADA, jurisdiocién de este Cofitulado Géneral, ysde s

ﬁmaydhqunmolduwmnhnp-ﬁnmpmmh
que usa Y acostumbrs on sus actos oficlslds.

Cinsul no asume ninguna responsabliidad por ol
contenide del documento.

Montreal, 11 de Octubre de 2005
Darechos Pagados: US$24.00

Fondo Rotstorio: ~ US$15.00 €5, 83 ' o
Impussto de Timbre : US$8.00 ‘" =1, 5 €. ¢
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CANADA
PROVINCE OF QUEBEC

I, the undersigned, Michel Poulin, Secretary of the Chambre des
notaires du Québec, a professional order duly constituted in virtue of the
Notarial Act and the Professional Code, having its Head Office at Montreal,
do hereby certify under my oath of office:

THAT Mtre Jean Yves Lacasse , Notary at Montreal , is a member of
the Ordre des notaires du Québec since the 2™ day of July 1986 , date of his
entry on the Roll of the Order;

That since that date, Mtre Lacasse has always been entered on the
Roll of the Chambre des notaires du Québec ;

" THAT his signature affixed to the attached document corresponds to
that filed in my office in accordance with the Notarial Act.

IN WITNE'_S;S: WHEREOF, | have signed the present certificate at
Montreal, on this Tuésday, October 11, 2005.

<A
]

Michel Poulin, Notary
Secretary

-
-—

|JI ”a .'

Membre de Unfon notanat iatin
» Tour de la Bourse, 800, Place-Victora, bureau’ : postale 162, Montndal (Québec) H4Z 1L8 7 5 4 1 7
Taléphone : (514) 879-1733 » Télécopieur : (514) 878-1923

admin @cdng.org



CAVELIER
ABOGADOS
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ASSIGNMENT

| {we), the undersigned
9 Sylvie GOULET
10 Teddy HALMOS
11 Jean RANCOURT

Domiciliado(s)
en

9 2100, Cunard Street, Laval, Québec H7S 2G5,
Canada

10 2100, Cunard Street, Laval, Québec H7S 2GS,
Canada

11 2100, Cunard Street, Laval, Québec H7S 2GS,
Canada

of

12 2100, Cunard Street, Laval, Québec H7S 2GS,
Canada

13 2100, Cunard Street, Laval, Québec H7S 2G5,
Canada

14 2100, Cunard Street, Laval, Québee H7S 2G5,
Canads

amos) bgjo juramento ser Gnico{s) y verdadero(s)
inventor(cs) de la invencidn:

state(s) under oath to be sole and true inventon(s) of the invention:

“HEPATITIS C INHIBITOR COMPOUNDS”

om ales o fis &
declaro(amos) asi mismo que cedo{emos) y transfiero{erimos), sin
limitacidn, a favor de 1a sociedad

Boehringer Ingelheim International GmbH

state a5 well, that assign, without reservations or limitations in favour
of Boehringer Ingelheim International GmbH

constituicla y existente de conformidad con las leyes de

a corpomation constituted and existing in conformity with the laws of

i Alemania Germany
domicilisdaen  Binger Strasse 173, 535216 Ingelheim, domiciled in  Binger Strasse 173, 55216 Ingelheim,
Alemania Germany

todos los derechos inherentes 8 diche invencién y que la citade
Compafiia queda facultada para solicitar en su nombre la patente de
invencién correspondiente en la Repiiblica de Colombla

all rights inherent to said invention and that the above mentioned
company hereby is enabled to apply, in its name, for the corresponding
patent invention, in the Republic of Colombia

Dado y firmado hoy/Given and signed this _ OCT 07 2008

Firma/Signature

Sylvie GOULET Teddy ﬁmos
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TRADUCCION OFICIAL No. 10.28/05c realizada por Diego Vargas, Traductor 30

Oficial, Resoclucién No. 0001 de 1999 del Ministerio de Justicia,

registrado ante el Ministerio de Relaciones Exteriores de Colombia.

A continuacién se traducen los sellos y legalizaciones de un
documento de Cesidn escrito en inglés y espaiicl por medio del cual
9. Sylvie GOULET, 10. Teddy HAILMOS, 11. Jean RANCOURT, domiciliados
en 9. 2100 Cunard Street, Laval, Québec H7S 2G5 / Canad&, 10. 2100
Cunard Street, Laval, Québec H78 2G5 / Canad4&, 11. 2100 Cunard
Street, Laval, Québec H78 2G5 / Canadd, respectivamente, declaran
bajo juramento ser Gnicos y verdaderos inventores de la invencidn:
*COMPUESTOS INHIBIDORES DE LA HEPATITIS C" y declaran asi mismo que
ceden y transfieren, 8in 1limitacién, a favor de 1la sociedad
Boehringer Ingelheim International GmbH una sociedad constituida y
existente de conformidad con las leyes de Alemania domiciliada en
Binger Strasse 173, 55216 Ingelheim, Alemania, todos los derechos
inherentes a dicha i-nvencién y que dicha Compafiia queda facultada
para solicitar a su nombre 1la patente correspondiente en 1la
Repliblica de Colombia.

Dado y firmado el 07 de Octubre de 2005 en Laval, Quebec, Canadi.

Firma Ileqgible Firma Ilegible Firma Ilegible
Sylvie GOULET Teddy HALMOS Jean RANCOURT
Sello: JURAMENTADO ANTE MI EN

MONTREAL, QC, CANADA
HOY 07 DE OCTUBRE DE 2005

Firma Ilegible
JEAN-YVES LACASSE
NOTARIO

Certificacién Notarial (Individuo) del 6 de octubre de 2005 por

medio de la cual se certifican las firmas de S. GOULET, T. HAIMOS,



J. RANCOURT en el anterior documento y su capacidad legal para ‘3\

otorgarlo.

Sello: JURAMENTADO ANTE MI EN
MONTREAL, QC, CANADA
HOY 07 DE OCTUBRE DE 2005

Firma Ilegible
JEAN-YVES LACASSE
NOTARIO

CANADA
PROVINCIA DE QUEBEC

Yo, el suscrito, Michel Poulin, Secretario de la Chambre des
notaires du Québec, {(Camara de Notarios de Québec) una asociacién
profesional debidamente constituida en virtud de la Ley Notarial y
del C&édigo Profesional, cuya Oficina Principal est& ubicada en

Montreal, por el presente certifico bajo mi juramento de oficio:

QUE el Sefior Jean Yves Lacasse, Notario de Montreal, es un
miembro de la Ordre des notaries du Québec (Asociacifn de Notarios
de Québec)desde el 2 de Julio de 1986, fecha de Bu inscripcifén en la

Lista de la Asociacién.

QUE desde eBe dia, el Sefior Lacasse siempre ha permanecido
inscrito en la Lista de la Asociacién de la Chambre des notaires du

Québec;

QUE la firma que fue fijada en el documento adjunto corresponde
a la suya presentada ante mi oficina en concordancia con la Ley

Notarial.

EN TESTIMONIO DE LO CUAL, he firmado el presente certificado en

Montreal hoy Martes 11 de Octubre de 2005.

Firma Ilegible
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Michel Poulin, Notario BL

Secretario
75417

Sellos parciales del Consulado de Colombia de Montreal, Canada

Se anexa autenticacién No. 1029 del Consulado de Colombia en
Montreal, Canadi, con fecha ‘del 11 de Octubre de 2005, en donde se
autentica la fiﬁa anterio.r del Sefior MICHEL POULIN y de su cargo
como SECRETARIO DE LA CAMARA DE NOTARIOS DE LA PROVINCIA DE QUEBEC -
Pagado el-..Ir_npuels_to de Timbre y Fondo de Rotatorio.

Firmado por Eduardo Camacho Barco, Cé6nsul General de Colombia en
Montreal, Canada.
Legalizacién de la £firma anterf‘é"z" por parte del Jefe de

Legalizaciones del Ministerio de Relaciones Exteriores en Bogota

D.C. bajo el nfimero 172662 con fecha del 25 de Octubre de 2005.

Es traduccién fiel y completa de la cual se deja copla en esta

oficina para su confrontacién.
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HEPATITIS C INHIBITOR COMPOUNDS

FIELD OF THE INVENTION '

The present invention relates to compounds, processes for their synthesis,
compositions and methods for the treatment of hepatitis C virus (HCV) infection. In
particular, the present invention provides novel peplide analogs, pharmaceutical
composlitions containing such analogs and methods for using these analogs in the
freatment of HCV infection.

BACKGROUND OF THE INVENTION

Hepetitis C virus (HCV) Is the major etiological agent of post-transfusion and
community-acquired non-A non-B haepatitis worldwide. It is estimatad that over 200
million people worldwide are Infected by the virus. A high percentage of carriers
become chronically infected and many progress to chronic liver disease, so-called
chronic hepatitis C. This group is In tum at high risk for serious liver disease such
as liver clirhosis, hepatoceliular carcinoma and terminal iver diseasae leading to
death. )

The mechanism by which HCV establishes viral persistence and causes a high rate
of chronie liver disease has not been thoroughly elucidated. It is not known how
HCV interacts with and evades the host iInmune system. In addition, the roles of
cellular and humoral immune responses In protection against HCV infection and
disease have yet to be established. Immunoglobulins have been reported for
prophylaxls of transfusion-assoclated viral hepatitis, however, the Center for
Disease Control does not prasantly recommend Immunoglobulin treatment for this
purpose. The lack of an effective protective immune response is hampering the
development of a vaccine or adequata post-exposure prophylaxis measures, so in
the near-term, hopes are firmly pinned on antiviral interventions.

Various clinical studies have been conducted with the goal of identifying
pharmaceutical agents capable of effectively treating HCV Infection in patients
efflicted with chronic hepatitis C. These studies have involved the use of interferon-
alpha, alone and in combination with other antiviral agents. Such studies have
shown that a substantial number of the participants do not respond to thess

-1-
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theraples, and of those that do respond favorably, a large proportion were found to
relapse after termination of treatment.

Until recently, interferon (IFN) was the only available therapy of proven benefit
approved in the clinic for patients with chronic hepatitis C. However the sustained
response rate is low, and interferon treatment also induces severe side-effects (i.e.
retinopathy, thyrolditls, acute pancreatitis, depression) that diminish the quality of life
of treated patients. Recently, interferon in combination with ribavirin has been
approved for patients non-responsive o IFN alone. However, the side effects
caused by IFN are not alleviated with this combination therapy. Pegylated forms of
interferons such as PEG-Intron® and Pegasys® can apparently partially address
these deleterlous side-effects but antiviral drugs still remain the avenue of choice for
oral treatment of HCV.

Therefore, a need exists for the development of effective antiviral agents for
treatment of HCV Infection that overcome the limitations of existing pharmaceutical
therapies.

HCV Is an enveloped positive strand RNA virus in the Flaviviridae family. The single
strand HCV RNA genome is approximataly 9500 nucleotides In length and has a
single open reading frame (ORF) encoding a single large polyprotein of about 3000
amino aclds. In infected cells, this polyprotein is cleaved at multiple sites by cellular
and viral proteases to produce the structural and non-structural (NS) proteins. In the
case of HCV, the generation of mature nonstructural proteins (NS2, NS3, NS4A,
NS4B, NS5A, and NS5B) Is effacted by two viral proteases. The first one, as yet
poorly characterized, cleaves at the NS2-NS3 junction {(henceforth referred to as
NS2/3 protease); the second one is a serine protease contained within the N-
terminal reglon of NS3 (NS3 protease) and mediates all the subsequent cleavages
downstream of NS3, both in cis, at the NS3-NS4A cleavage site, and in trans, for the
remaining NS4A-NS4B, NS4B-NS5A, NS5A-NS5B sites. The NS4A protein
appears to serve multiple functions, acting as a cofactor for the NS3 protease and
possibly assisting in the membrane localization of NS3 and other viral replicase
components. The complex formation of the NS3 protease with NS4A seems
necessary to the processing events, enhancing the proteolytic efficiency at all of the
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sites. The NS3 protein also exhibits nuclecside triphosphatase and RNA helicase
activities. NS5B Is a RNA-dependent RNA polymerase that Is involved in the
replication of HCV.

A general strategy for the development of antiviral agents Is to Inactivate virally
encoded enzymes that are essential for the replication of the virus.

More recently, the NS3 protease has been found to potentially have an additional
impact by blocking the IFN-mediated cellular antiviral activity in the infected cell (Foy
et al., Science, 17 April 2003). This lends credence to a hypothesis that the
NS3/NS4A protease may represent a dual therapeutic target, the inhibition of which
may both block viral replication and restore interferon response of HCV Infected
cells.

In WO 00/09543, compounds of the formula

R’
g 3
n..._N)\rr N R’
J’ o g:jn)u
0 N OH
H
0

wherelin a preferred meaning of R? is an unsubstituted or mono- or disubstituted
quinolinyl residue as defined therein, are described as hepatitis C viral NS3
protease inhibitors, an enzyme essential for the replication of the hepatitis C virus.

The present invention provides tripeptide compounds that have improved potency
against the HCV NS3 protease. Furthermore, compounds being highly active in cell
culture are provided.

An advantage of one aspect of the present invention resides in the fact that
compounds according to this invention specifically Inhibit the NS3 protease and do
not show significant inhibitory activity against other human serine proteases such as
human leukocyte elastase (HLE), or cysteine proteases such as human liver
cathepsin B (Cat B).

&3
26
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Compared to the compounds as disclosed in WO 00/09543, compounds as provided
by this invention exhibit unexpected advantages. In general they show one or more
of the following advantages:

- lower ICx values in a NS3-NS4A protease assay;

- lower ECy, values In a cell based HCV RNA replication assay;

- better solubllity; and/or

- higher plasma levels when administered orally in the rat.

SUMMARY OF THE INVENTION
Included in the scope of the invention is a racemate, diastereclsomer, or optical
isomer of a compound of formula (l):

R!

o I N N’(s

B Is (Cs-10)alkyl, (Ca7)cycloalkyl, or (Cy4)alkyl{C;7)cycloalkyl,

a) whereln said alkyl, cycloalkyl, and alkyl-cycloalkyl may be mono-, di- or tri-
substituted with (C,.)alky; and

b) wherein said alkyl, cycloalkyl, and alkyl-cycloalkyl may be mono- or di-
substituted with substituents selected from hydroxy and O-{C4)alkyl; and

¢) wherein each of sald alkyt groups may be mono-, di- or tri-substituted with
halogen; and

d) wherein each of said cycloalkyl groups being 4-, 5-, 6- or 7-membered
having optionally one (for the 4-, 5, 6, or 7-membered) or two (for the 5-,
6- or 7-membered) -CHs-groups not directly linked to each other replaced
by -O- such that the O-atom Is linked to the group X via at least two C-
atoms,

X is O orNH;
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R

LI

L, L?

is (Cae)alkyl, (Car)cycloalkyl or (C.s)alkyl-(Csr )cycloalkyl, wherein each of
said alkyl, cycloalkyl, and alkyl-cycloalkyl groups may be mono-, di- or tri-
substituted with (C,.)alkyl;

is H, halogen, (C,4)alkyl, -OH, —0-(C,.4)alkyl, -NH, —-NH(C,.,)alkyl or
-N{(C1.4)alkyl)z;

are each independently halogen, cyano, (C,.4)alkyl, -O-(C.)alkyt,
-S<{C,.)alkyl, -SO{(C,.)alkyl, or -SO{C,.,)alkyl, wherein each of sald alkyl
groups Is optionally substituted with from one to three halogen atoms; and
either L' or L? (but not both at the same time) may also be H; or

LandL'or
L? and L? may be covalently bonded to form, togethar with the two C-atoms to which

R1

they are linked, a 5- or 6-membered carbocyclic ring wherein one or two
-CHz-groups not being directly linked to each other may be replaced each
independently by -O- or NR" whereln R* is H or (C,.)alkyl, and wherein said
carbo- or heterocyclic ring is optionally mono- or di-substituted with

(Ci)alkyl;

is R®, -NR2COR?®, -NR2COOR™ -NRZR*' and -NRZCONR*'R®™, wherein
R™ Is selected from (C,.s)alkyl, (Cs)cycloalkyl and (C..)alkyl-
(Csr)cycloalkyl, wherain said cycloalkyl and alkyl-cycloalkyl may bae mono-,
di- or tri-substituted with (C,.s)alkyl;

R Is H or R* as defined above,

R* and R* are Independently selected from H and methyl,

is ethyl or vinyl;

Is hydroxy or NHSO,R® wherein R® is (C,.s)alkyl, {Ca7)cycloalkyl, (Ci.e)alkyl-
(Csr)cycloalkyl, phenyl, naphthyl, pyridinyl, (C..4)alkyl-phenyl, (C.4)alkyl-
naphthyl or (C,.)alkyl-pyridinyl; each of which optionally being mono-, di- or
tri-substituted with substituents selected from halogen, hydroxy, cyano,

B
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(Cy4)alkyl, O-{Cyg)alkyl, -CO-NH;, -CO-NH(C14)alkyl, -CO-N({C14)alkyl),
=NH;, -NH(C4)alkyl and -N((C1.)alkyl)., wherein (C,.)alkyl and O-{C,s)alkyl
are optionally substituted with one to three halogen atoms; and each of
which optionally being monosubstituted with nitro;

or R® Is -N(R")R™), wherein R™ and R™ are independently selected from
H, (C:.0)alkyl, (Cs)cycloalkyl, (C..s)alkyl{Car)cycloalkyl, aryl and (C.q)alkyl-
aryl; wherein sald (C,¢)alkyl, (Csr)cycloalkyl, (C..s)alkyl{Csy)cycloalkyl, aryl
and (C,.¢)alkyl-aryl are optionally substituted with one or more substituents
independently selected from halogen, (C,.s)alkyl, hydroxy, cyano,
O-(C1.s)alkyl, -NH,, -NH(C .4)alkyl, -N((C14)alkyl)z, -CO-NH;,
~CO-NH(C4)alkyl, -CO-N((C14)alkyl)s, -COOH, and “COO{(C,.s)alkyl; or
R™ and R™ are linked, together with the nitrogen to which they are bonded,
to form a 3- to 7-membered monocyclic saturated or unsaturated heterocycle
or a 8- or 10-membered bicyclic saturated or unsaturated heterocycle, each
of which optionally contalning from one to three further heteroatoms
Independently selected from N, S and O, and each of which being optionally
substituted with one or more substituents independently selected from
halogen, (C+.)alkyl, hydroxy, cyano, O-(C..e)alkyl, -NHz, -NH(C..4)alkyl,
=N((C.)alkyl)s, ~CO-NHz, -CO-NH(C.4)alkyl, -CO-N{(C14)alkyl)s, -COOH,
and —COO(C,.s)alkyl;

or a pharmaceutically acceptable selt or ester thereof.

Included within the scope of this invention is a pharmaceutical composition
comprising an antl-hepatitis C virally effective amount of a compound of formula |, or
a pharmaceutically acceptable salt or ester thereof, in admixture with at least one
pharmaceutically acceptable carrier medium or auxillary agent.

According to a further aspect of this embodiment the pharmaceutical composition
according to this invention further comprises a therapeutically effective amount of at
least one other antiviral agent.

Another important aspect of the Invention Involves a method of treating or
preventing a hepatitis C viral infection In a mammal by administering to the mammal
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an anti-hepatitis C virally effective amount of a compound of formula |, &
pharmaceutically accepiable salt or ester thereof, or a composition as described
above, alone or In combination with at least one other antiviral agent, administered
together or separately.

Also within the scope of this invention Is the use of a compound of formula |, or a
pharmaceutically accepiable salt or ester therecf, as described hereln, for the
manufacture of a medicament for the freatment or prevention of hepatitis C viral
Infection in mammal.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS
Definitions

As used herein, the following definitions apply unless otherwise noted:

With reference to the instances where (R) or (S) Is used to designate the absolute
configuration of a substituent or asymmetric center of a compound of formula |, the
designation Is done In the context of the whole compound and not In the context of
the substituent or asymmedric center alone.

The deslignation “P1, P2, and P3" as used hereln refer to the position of the amino
acld residues starting from the C-terminus end of the peptide analogs and extending
towards the N-terminus (i.e. P1 refers to position 1 from the C-terminus, P2: second
posltion from the C-terminus, etc.) (see Berger A. & Schechtsr |., Transactions of
the Royal Society London series B257, 249-264 (1970)).

As used herein the term “(1R, 2S)-vinyl-ACCA" refers to a compound of formula:

S/
OH

0
namely, (1R, 2S) 1-amino-2-ethenyicyclopropanecarboxylic acid.

The term “(C,.,)alkyl" as used herein, either alone or in combination with another

substituent, means acyclic, straight or branched chain alkyl substituents contalning

from 1 to n carbon atoms. “(C,.¢)alkyl" includes, but is not limited to, methyl, ethyl, n-
-7T-
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propyl, n-butyl, 1-methylathyl (i-propyl), 1-methylpropyl, 2-methylpropyi, 1,1-
dimethylethyl {ferf-butyl), pentyl and hexyl. The abbreviations Me and Pr denote a

methyl group and n-propyl respactively.

The term "{(Cs.r)cycloalkyl” as used herein, elther alone or in combination with
another substituent, means a cycloalkyl substituent containing from 3 to 7 carbon
atoms and includes, but Is not limited to, cyclopropyl, cyclobutyl, cyclopentyl,
cyclohaxyl and cycloheptyl.

The term "(C,.,)alkyl-(Cs.y)cycloalkyl® as used herein means an alkylene radical
containing 1 to n carbon atoms to which a cycloalkyl radical containing from 3to 7
carbon atoms Is directly linked;and Includes, but is not limited to, cyclopropyimethyl,
cyclobutyimethyl, cyclopantyimethyl, 1-cyclopentylethyl, 2-cyclopentylethyl,
cyclohexyimethyl, 1-cyclohexylethyl, 2-cyclohexylethyl and cycloheptylpropyl.

The term aryl or “Ca or Cyo aryl® as used herein interchangeably, either alone or in
combination with another radical, means either an aromatic monocyclic group
contalning 8 carbon atoms or an aromatic bicyclic group containing 10 carbon
atoms. Anyl includes, but is not limited to, phenyl, 1-naphthyl or 2-naphthyl.

As used herein, the tarm “(C,_,)alkyl-aryl” means an alkyl radical contalning from 1 to
n carbon atoms to which an aryl Is bonded. Examples of (C,.;)alkyl-aryl include, but
are not limited to, benzyl (phenyimethyl), 1-phenylethyl, 2-phenylethyl and
phenyipropyl.

The term "O-{C,.;)alkyl” or *(C..)alkoxy" as used herein, either alone orin
comblination with another radical, means the radical -O<{(C.,)alkyl wherein alkyl is as
defined above containing from 1 to n carbon atoms, and includes methoxy, ethoxy,
propoxy, 1-methylethoxy, butoxy and 1,1-dimethylethoxy. The latter radical Is
known commonly as ferf-butoxy.

The term “halo" or *halogen” as used herein means a halogen substituent selected
from fluoro, chioro, bromo or iodo.

9
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The term "pharmaceutically acceptable ester” as used herein, either alone or in
combination with another substituent, means esters of the compound of formula | in
which any of the carboxyl functions of the molecule, but preferably the carboxy
terminus, is replaced by an alkoxycarbonyl function:

0

A or

L]

in which the R molety of the ester |s selected from alkyl {Including, but not limited to,.
methyl, ethyl, n-propyl, t-butyl, n-butyl); alkoxyalkyl (including, but not limited to
methoxymethyl); alkoxyacyl (including, but not limited to acetoxymethyl); alkyl-aryl
(including, but not limited to benzyl); aryloxyaikyl (Including, but not limited to
phenoxymethyl); aryl {Including, but not limited to phenyl), optionally substituted with
halogen, {Ci4)alkyl or (C...)alkoxy. Other suitable prodrug esters can be found in
Design of prodrugs, Bundgaard, H. Ed. Elsevier (1985). Such pharmaceutically
acceptable esters are usually hydrolyzed in vivo when injected in @ mammal and
transformed into the acld form of the compound of formula |. With regard to the
esters described above, unless otherwise specified, any alkyl molety present
advantageously contains 1 to 16 carbon atoms, particularly 1 to 6 carbon atoms.
Any aryl moiety present In such esters advantageously comprises a phenyl group. In
particular the esters may be a C,.,e alkyl ester, an unsubstituted benzyl ester or a
benzyl ester substituted with at least one halogen, C,.s alkyi, C,.¢ alkoxy, nitro or
trifluoromethyl.

The term “pharmmaceutically acceptable salt® means a salt of a compound of formula
(1) which is, within the scope of sound medical Judgment, suitable for use in contact
with the tissues of humans and lower animals without undue toxiclity, imitation,
allergic response, and the like, commensurate with a reasonable benefit/risk ratio,
generally water or oll-soluble or dispersible, and effective for their intended use.
The term includes pharmaceutically-acceptable acld addition salts and
pharmaceutically-acceptable base addition salts. Lists of suitable salts are found in,
e.g-, S.M. Birge et al., J. Pham. Scl., 1977, 66, pp. 1-19.

The term “phammaceutically-acceptable acld addition salt” means those salts which
retain the biological effectiveness and properties of the free bases and which are not
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biologically or otherwise undesirable, formed with inorganic acids such as
hydrochloric acld, hydrobromic acld, sulfuric acid, sulfamic acid, nitric acld,
phosphoric acld, and the like, and organic acids such as acetic acid, trifluoroacetic
acid, adiplc acld, ascorbic acid, aspartic acid, benzenesulfonic acid, benzoic acld,
butyric acid, camphoric acid, camphorsulfonic acld, cinnamic acid, citric acid,
digluconic acid, ethanesulfonic acid, glutamic acid, glycolic acld, glycerophosphoric
acid, hemisulfic acid, hexanolc acid, formic acid, fumaric acld, 2-hydroxyethane-
sulfonic acld (isethlonic acid), lactic acld, hydroxymalelc acld, malic acid, malonic
acid, mandalic acid, mesitylenesulfonic acid, methanesulfonic acid,
naphthalenesulfonic acld, nicotinic acid, 2-naphthalenesulfonic acld, oxalic acid,
pamoic acid, pectinic acid, phenylacetic acid, 3-phenylproplonic acid, pivalic acid,
propionic acid, pyruvic acld, sallcylic ecid, stearic acid, succinic acid, sulfanilic acid,
tartaric acld, p-toluenesulfonic acid, undecanoic acid, and the like.

The term "pharmacsutically-acceptable base addition salt" means those salts which
retain the biologlcal effactiveness and properties of the free acids and which are not
biologically or otherwise undesirable, formed with inorganic bases such as ammonla
or hydroxide, carbonats, or bicarbonate of ammonlum or a metal cation such as
sodlum, potassium, lithium, calcium, magnesium, iron, zinc, copper, manganese,
aluminum, and the like. Particularly preferred are the ammonium, potassium,
sodium, calcium, and magnesium salts. Salts derived from pharmaceutically-
acceptable organic nontoxic bases include salts of primary, secondary, and tertiary
amines, quaternary amine compounds, substituted amines including naturaily
occurring substituted amines, cyclic amines and basic lon-exchange resins, such as
methylamine, dimethylamine, trimethylamine, ethylamine, diethylamine,
triethylamine, isopropylamine, tripropylamine, tributylamine, ethanolamine,
diethanolamine, 2-dimethylaminoethanol, 2-dlethylaminoaethanol, dicyciohexylamine,
lysine, arginine, histidine, caffelne, hydrabamine, choline, betaine, ethylenadiamine,
glucosamine, methyiglucamine, theobromine, purines, piperazine, piperidine, N-
ethylpiperidine, tetramethylammonium compounds, tetraethylammonium
compounds, pyridine, N,N-dimethylaniline, N-methylpiperidine, N-methyimorpholine,
dicyclohexylamine, dibenzylamine, N,N-dibenzyiphenethylamine, 1-ephenamine,
N,N'-dibenzylethylenediamine, polyamine resins, and the like. Particularly preferred
organic nontoxic bases are isopropylamine, diethylamine, ethanolamine,
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trimethylamine, dicyclohexylamine, choline, and caffeine.

The term “mammal” as it is used herein Is meant to encompass humans, as well as
non-human mammals which are susceptible to infection by hepatitis C virus
including domestic animals, such as cows, pigs, horses, dogs and cats, and non-
domestic animals.

The term “antiviral agent” as used hersin means an agent (compound or biological)
that is effective to Inhibit the formation and/or replication of a virus in a mammal.
This includes agents that interfere with elther host or viral mechanisms necessary
for the formation and/or replication of a virus In a mammal. Such agents can be
selected from: another anti-HCV agent, HIV Inhibitor, HAV inhibitor and HBV
inhibitor. Antiviral agents include, for example, ribavirin, amantadine, VX-497
(merimepodib, Vertex Pharmaceuticals), VX-498 (Vertex Pharmaceuticals),
Levovirin, Viramidine, Ceplene (maxamine), XTL-001 and XTL-002 (XTL
Biopharmaceuticals).

The term “other anti-HCV agent® as used herein means those agents that are
effective for diminishing or preventing the progression of hepatiis C related
symptoms of disease. Such agents can be selected from: immunomodulatory
agents, Inhibitors of HCV NS3 protease, Inhibitors of HCV polymerase or inhibitors
of another target in the HCV kfe cycle.

The term “immunomodulatory agent® as used herein means those agents
(compounds or blologicals) that are effective to enhance or potentiate the immune
systam response in a mammal. Immunomodulatory agents include, for example,
class | interferons (such as a-, -, 5 ,@- and t-Interferons, consensus Interferons
and asialo-interferons), class |l interferons (such as y-interferons) and pegylated
forms thereof.

The term “inhibltor of HCV NS3 protease” as used herein means an agent
(compound or biological) that Is effective to inhibit the function of HCV NS3 protease
in a mammal. Inhibltors of HCV NS3 protease Include, for example, those
compounds described in WO 89/07733, WO 89/07734, WO 00/09558, WO

11 -
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00/09543, WO 00/50929, WO 03/064416, WO 03/084455, WO 03/084456, WO
02/060926, WO 03/053349, WO 03/099316 or WO 03/086274, and the Vertex pre-
development candidate Identified as VX-950.

The term “inhibltor of HCV polymerase” as used herein means an agent (compound
or biological) that Is effective to inhibit the function of an HCV polymerase in a
mammal. This includes, for example, inhibltors of HCV NS5B polymerase. Inhibitors
of HCV polymerase include non-nucleosides, for example, those compounds
described in:
« US Application No. 60/44 1,674 filed January 22, 2003, herein incorporated by
reference In its entirety (Boehringer Ingelhelm),
o US Application No. 80/441,871 filed January 22, 2003, hereln incorporated by
reference In its entirety {Boehringer Ingelheim),
WO 04/005288 (Gilead), WO 04/002977 (Pharmacia), WO 04/002944 (Pharmacia),
WO 04/002840 (Pharmacla), WO 03/101993 (Neogenesis), WO 03/000824 (Wyeth),
WO 03/099275 (Wyeth), WO 03/099801 (GSK)), WO 03/097646 (GSK), WO
03/095441 (Pfizar), WO 03/090674 (Viropharma), WO 03/0849853 (B&C Blophamn),
WO 03/082265 (Fujisawa), WO 03/082848 (Pfizer), WO 03/082211 (Merck), WO
03/058356 (GSK), EP 1321463 (Shire), WO 03/040112 (Rigel), WO 03/037883
(GSK), WO 03/037894 (GSK), WO 03/037262 (GSK), WO 03/037895 (GSK), WO
03/028587 (BMS), WO 03/002518 (Dong Wha), WO 03/000254 (Japan Tobacco),
WO 02/100846 A1 (Shire), WO 02/100851 A2 (Shire), WO 02/088424 A1 (GSK),
WO 02/079187 (Dong Wha), WO 03/02/20497 (Shionogi), WO 02/06248 (Merck),
WO 01/47883 (Japan Tobacco), WO 01/85172 A1 (GSK), WO 01/85720 (GSK), WO
01/77091 (Tularik), WO 00/18231 (Viropharma), WO 00/13708 (Viropharma), WO
01/10573 (Viropharma) WO 00/06529 (Merck), EP 1 256 628 A2 (Agouron), WO
02/04425 (Boehringer Ingelhelm) WO 03/007945 (Boehringer Ingelheim), WO
03/010140 (Boehringer Ingelheim) and WO 03/010141 (Boehringer Ingelheim).
Furthermore other Inhibitors of HCV polymerase also include nucleoside analogs,
for example, those compounds described In: WO 04/007512 (Merck/Isis), WO
04/003000 (Idenix), WO 04/002999 (Idenix), WO 04/0002422 (Idenix), WO
04/003138 (Merck), WO 03/105770 (Merck), WO 03/105770 (Merck), WO
03/003280 (Genelabs), WO 03/087298 (Biocryst), WO 03/062256 (Ribapharm), WO
03/082255 (Ribapharm), WO 03/081385 (Ribapharm), WO 03/026675 (ldenix), WO

-12-
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03/026589 (Idenix), WO 03/020222 (Merck), WO 03/000713 (Glaxo), WO
02/100415 (Hoffmann-La Roche), WO 02/1094289 (Hoffmann-La Roche), WO
02/051425 (Mitsublshi), WO 02/18404 (Hoffmann-La Roche), WO 02/069903
(Biocryst Pharmaceuticals Inc.), WO 02/057287 (Merck/Isls), WO 02/057425
(Merck/Isis), WO 01/90121 (Idenix), WO 01/80315 (Shire) and WO 01/32153
(Shire). Specific examples of inhibitors of an HCV polymerase, include JTK-002,
JTK-003 and JTK-108 (Japan Tobacco).

The term “inhibitor of another target in the HCV kfe cycle® as used herein means an
agent (compound or biological) that is effective to inhibit the formation and/or
replication of HCV In a mammal other than by inhibiting the function of the HCV NS3
protease. This includes agents that interfere with either host or HCV viral
mechanisms necessary for the formation and/or replication of HCV in a mammal.
Inhibitors of ancther target In the HCV Iife cycle include, for example, agents that
inhibit a target selected from helicase, NS2/3 protease and internal ribosome entry
site (IRES). Specific examples of Inhibltors of another target in the HCV life cycle
include I1SI1S-14803 (ISIS Pharmaceuticals).

The term "HIV Inhibitor* as used herein means an agents (compound or biological)
that Is effective to inhibit the formation and/or replication of HIV in a mammal. This
includes agents that interfare with elther host or viral mechanisms necessary for the
formation and/or replication of HIV In a mammal. HIV inhibitors include, for example,
nucleoside inhibitors, non-nucleoside inhibitors, protease inhibitors, fusion Inhibitors
and Integrase inhibitors.

The term "HAV inhibitor” as used hereln means an agent {(compound or blological)
that is effective to Inhibit the formation and/or replication of HAV in a mammal. This
Includes agents that Interfere with elther host or viral mechanisms necesasary for the
formation and/or replication of HAV In a mammal. HAV inhibitors include Hepatitis A
vaccines, for example, Havrix® (GlaxoSmithKline), VAQTA® (Merck) and Avaxim®
(Aventis Pasteur).

The term "HBV Inhibitor” as used herein means an agent (compound or biological)
that is effective to Inhibit the formation and/or replication of HBV in a mammal. This

-13-
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Includes agents that interfere with either host or viral mechanisms necessary for the
formation and/or replication of HBV in a mammal. HBYV Inhibitors include, for
example, agents that inhibit HBV viral DNA polymerase or HBV vaccines. Specific
examples of HBV inhibitors include Lamivudine (Epivir-HBV®), Adefovir Dipivoxil,
Entecavir, FTC (Coviracii®), DAPD (DXG), L-FMAU (Clevudine®), AM365 (Amrad),
Ldt (Telbivudine), monovalHLdC (Valtorcitabine), ACH-128,443 (L-Fd4C) (Achilllon),
MCCA78 (EIl Lilly), Raclvir (RCV), Fluoro-L and D nucleosides, Robustafiavone, ICN
2001-3 (ICN), Bam 205 (Novelos), XTL-001 (XTL}, Imino-Sugars (Nonyl-DNJ)
(Synergy). HepBzyme; and immunomodulator products such as: Interferon alpha
2b, HE2000 (Hollis-Eden), Theradigm (Epimmune), EHT888 (Enzo Blochem),
Thymosin alpha-1 (Zadaxin®), HBV DNA vaccine (PowderJect), HBV DNA vaccine
(Jefferon Center), HBV antigen (OraGen), BayHep B® (Bayer), Nabl-HB® (Nabl) and
Anti-hepatitis B (Cangene); and HBV vaccine products such as the following:
Engerix B, Recombivax HB, GenHevac B, Hepacare, Bio-Hep B, TwinRix, Comvax,
Hexavac.

The term “class | interferon” as used hereln means an interferon selected from a
group of interferons that all bind to receptor type |. This includes both naturally and
synthetically produced class | Interferons. Examples of class | interferons include
a-, p-, 8-, - and 1-Interferons, consensus interferons, aslalo-interferons and
pegylated forms therecf.

The term “class |l interferon” as used hereln means an interferon selected from a
group of interferons that all bind to receptor type Il. Examples of class il interferons
include y-interferons.

Specific preferred examples of some of these agents are listed below:

= antiviral agents: ribavirin or amantadine;

= immunomodulatory agents: class | interferons, class Il interferons or pegylated
forms thereof;

= HCV polymerase Inhibitors: nucleoside analogs or non-nucleosides;

= Inhibitor of another target in the HCV life cycle that inhibits a target selected
from: NS3 helicase, NS2/3 protease or interal ribosome entry site (IRES);

= HIV inhibitors: nucleosldic Inhibitors, non-nucleosidic inhibitors, protease

-14 -
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inhibitors, fusion inhibltors or integrase Inhibitors; or
= HBV inhibitors: agents that inhibit viral DNA polymerase or is an HBV vaccine.

As discussed above, combination therapy Is contemplated wherein a compound of
formula (1), or a pharmaceutically acceptable salt thereof, is co-administered with at
least one additional agent selected from: an antiviral agent, an immunomodulatory
agent, another inhibitor of HCV NS3 protaase, an Inhibitor of HCV polymerase, an
inhibitor of another target in the HCV life cycle, an HIV Inhibltor, an HAV inhibitor
and an HBV inhibitor. Examples of such agents are provided in the Definitions
saection above. These addltional agents may be combined with the compounds of
this inventlon to create a single pharmaceutical dosage form. Altematively these
additional agents may be separately administered to the patient as part of a muitiple
dosage form, for example, using a kit Such additional agents may be administered
to the patient prior to, concurrently with, or following the administration of a
compound of formula (1), or a pharmaceutically acceptable salt thereof.

As used herein, the term “treatment™ means the administration of a compound or
composltion according to the present invention to alleviate or eliminate symptoms of
the hepatitis C disease and/or to reduce viral load In a patient.

As usad hereln, the term “prevention" means the administration of a compound or
composition according to the present invention post-exposure of the individual to the
virus but before the appearance of symptoms of the disease, and/or prior to the
detaction of the virus in the blood, to prevent the appearance of symptoms of the
disease.

As used herein, the designation whereby a bond to a substituent R is drawn as
emanating from the center of a ring, such as, for example,

ecICalca
=
[ ] N n or 1
means that the substituent R may be attached to any free position on the ring that

would otherwise be substituted with a hydrogen atom, unless specified otherwige.

«{5.

%8



10

15

30

Caee 13/118 WO

The following sign - - - or — are used intarchangeably [n sub-formulas to indicate
the bond which Is connected to the rest of the molecule as defined.

Preferred embodiments
In the following preferred embodiments, groups and substituents of the compounds
according to this invention are described In detall.

B is preferably selected from (Cxe)alkyl, (Cs7)cycloalkyl and (Cy.s)alkyl-

(Csr)cycloalkyl,

a) whereln sald alkyl, cycloalkyl, and alkyl-cycloalkyl may be mono-, di- or tri-
substituted with (C,.s)alkyl; and

b) wherein sald alkyl, cycloalky! and alkyl-cycioalkyl may ba mono- or di-substituted
with substituents selected from hydraxy and O<{C,)alkyl; and

c) wherein each of sald alkyl groups may be mono-, di- or tri-substituted with
fluorine or mono-substituted with chlorine or bromine; and

d) wherein in each of said cycloalkyl groups being 5-, 6- or 7-membered, one or
two -CHay-groups not being directly linked to each other may be replaced by -O-
such that the O-atom is linked to the group X via at ieast two C-atoms.

More preferably, B is selected from ethyl, n-propyl, i-propyl, n-butyl, 1-methylpropyl,

2-methyipropyl, fert-butyl, cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl,
a) wherein each of said groups is optionally substituted with 1 to 3 substituents

selected from methyl and ethyl;

b) wherein each of said groups is optionally mono- or di-substituted with
substituents selected from hydroxy, methoxy and ethoxy; and

¢) wherein each of said alky! groups may be mono-, di- or tri-substituted with
fluorine or mono-substituted with chlorine or bromine; and

d) wherein in each of sald cycloalkyl groups being 5-, 6- or 7-membered, one or
two -CHz-groups not being directly linked to each other may be replaced by -O-
such that the O-atom is linked to the group X via at least two C-atoms.

B Is even more preferably selected from ethyl, 1-methylethyl, 1,1-dimethylethyl,

propyl, 1-methylpropyl, 2-methylpropwi, 1,1-dimethyipropyl, 1,2-dimethylpropyi, 2,2-
dimethylpropyl, 1,1,2-trimethyipropyl, 1,2,2-imethyipropyl, 1-ethylpropyl, 1-sthyl-2-

-16 -
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methyipropyl, 1-(1-methylethyl)-2-methylpropyl, 1-ethyl-2,2-dimethylpropyl, butyl, 1-
methylbutyl, 2-methylbutyl, 3-methylbutyl, 1,2-dimethylbutyl, 1,1-dimethylbutyl, 1,3
dimethyibutyl, 2,2-dimethyibutyl, 2,3-dimethylbutyl, 3,3-dimethylbutyl, 1,2,2-
trimethylbutyl, 1,2 3-trimethylbutyl, 2,2,3-tdmethylbutyl, 2,3,3-trimethyibutyl and

2,2 3-trimethylbutyl, whereby these alkyl-groups may be substituted with chlorine or
bromine, or with 1, 2 or 3 fluorine substituents. Examples of preferred fluorinated
alkyl groups Iinclude, but are not limited to, 2-fluorosthyl, 3-fluoropropyl and 3,3,3-
trifluoropropyl.

In addition, even more preferably, B is cyclopropyl, cyclobutyl, cyclopentyl, or
cyclohexyl or Is selected from the following formulas, wherein one or two CHx-

groups of a cycloalkyl group Is replacsd by oxygen:

5888 A8AS

From the above list, cycloalkyl and alkyi-cycloalkyl groups optionally comprising 1 or
2 O-atoms are optionally substituted with 1, 2 or 3 methyl-groups. Especially those
cycloalkyl groups, optionally comprising 1 or 2 O-atoms, are preferred, wherein the
a-C-atom is substituted with methyl.

Further examples of prefermed substituted cyclic groups are

S S

Most preferably B is selected from ethyl, n-propyl, tert-butyl, 2-methylipropyl, 1,2-
dimethylpropyl, 1,2,2-trimethyipropyl, 2-fluoroethyl, 3-fluoropropyl, 3,3,3-

trifluoropropyl, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, 1-methyicyclopentyl
and 1-methyicyclohexyl, and a group selected from:

-17 -
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Still, most preferably B Is selected from ethyl, n-propyl, teri-butyl, cyclopentyl,
1-methyicyclopentyl, 2-fluoroethyl or 3-flucropropyl.

According to one embodiment of this invention X is O.

According to another embodiment of this invention X is NH.

R? Is preferably {Cz.)alkyl, (Cs)cycloalkyl or (Cs.)alkyl{Cs)cycloalkyl, each of
which being optionally substituted with 1 to 3 substituents selected from (C,.)alkyl.

R? is more preferably selected from ethyl, propyl, butyl, cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, cyclopropyimethyl, cyclobutyimethyt, cyclopentyimethyl, or
cyclohexylmethyl, each of which optionally being substituted with 1 or 2 substituents
selected from mathyl, ethyl and propyl.

Even more preferably R? is selected from 1-mathylethyl, 1,1-dimethylethyl,
1-methyipropyi, 2-methylpropyl, 1,1-dimethyipropyl, 1,2-dimethyipropyl,
2,2-dimethyipropyi, cyclopentyl, cyclohexyl, 1-methyicyclopentyl, 1-
methylcyclohexyl, cyclopentyimethyl, cyclohexyimethyl, (1-methyicyclopentyl)methyl
and {1-methyicyclohexyl)methyl.

R? is most preferably selected from 1,1-dimethylethyl, cyclopentyl, cyciohexyl and
1-methylcyclohexyl.

Still, R? is most preferably selected from 1,1-dimethylethy! and cyciohexyl.
L° is preferably selected from H, halogen, CHy, -OH, -OCHjs, -OG;Hs, -OCsHy,
MH(CHQ):. -NHCH;. -NHC:H;, -NHGH';. -NHCH(CHQ):. -N(CHS)& ‘N(CH@K‘QH;. -

N{CH,)CsH; and -N{CH3)CH(CHs)a.

-18 -



10

15

Case 13/119 WO glfe
Most preferably L® is selected from H, -OH, -OCHj halogen and -N(CHs)z.

Even most preferably, L° is H, -OH or-OCH,

Still, most preferably, L® is H or -OCHj,

L' and L? are preferably each independently selected from: halogen, -CHs, -C2Hs,

=0OCHj, -OC;H;, -OCyHy, -OCH(CHy),, CF3, -SMe, -SOMe, and SO,;Me whereby

elther L' or L*may be H.

More preferably elther one of L' and L? is -CH,, -F, -Cl, -Br, -OMe, -SMe, or -SO.Me
and the other of L' and L?is H.

Most preferably L' Is CHs, -F, -Cl, -Br, -OMe, -SMe, or -SO,Me and L*Is H.

Therefore, preferably L° Is selected from: H, -OH and -OCHs; and either one of L'
and Lis CH,, -F, -C!, -Br, -OMa, -SMe, or -SO,Me and the other of L' and L?Is H.

More preferably L® is selected from H, -OH and -OCH5; L} is - CH,, -F, -Cl, -Br,
-OMe, -SMe, or -SO:Me; and L?Is H.

Most preferably L° is H or -OCHj; L? is -CH,, Clor Br; and L?Is H.
In the case L° and L' are covalently bonded to form togather with the quinoline

residue to which they are linked a ring system, this ring system is preferably
selected from:

wherein
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X*, X* are independently selacted from CH;, O and NR"; most preferably O;
R* Is each independently H or (Ci.)alkyl;

R® Is each independently (C,.)alkyl;

L* Isas defined; preferably H or methyl, particularly H.

In the case L? and L? are covalently bonded to form together with the quinoline
residue to which they are linked a ring system, this ring system Is preferably
selected from:

whenein

X", X" are Independently selected from CH;, O and NR*; most preferably O;
R" s each independently H or (C,.,)alkyl;

R® Is each Independently (C,)alkyi;

L Is as defined; preferably H or methyl, particularly H.

More preferably, L* and L' ara covalently bonided to form, together with the
quinoline residue to which they are linked, a ring system which Is selected from:

Ry

wherein each R" is independently (C..¢)alky! and L? is as defined; preferably H or

methyl, particularly H.
-20-
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Most preferably, L® and L' are covalently bonded to form togather with the quinoline
residue to which they are linked a ring system selected from

wherein L* is H or -CH,, preferably H.

R? is preferably R®, -NHCOR™, -NHCOOR™, -NHR!' and -NHCONRYR®,
wherein

R* Is selected from (C,.s)alkyl, (Cs)cycloalkyl, (C.3)alkyl-(Car)cycloalkyl, wherein
said cycloalkyi and alkyl-cycloalkyl may be mono-, di- or tri-substituted with
(C1s)alkyl; and

R*™ is H or R™ as defined above; and

R Is H or methyl; most preferably H.

More preferably, R? is R®, NHCOR®, -NHCOOR?, -NHR*™ -and -NHCONR™'R™,
wherein

R™ s selected from methyl, ethyl, n-propyl, i-propyl, n-butyl, 1-methylpropyl, 2-
methylpropyl, feri-butyl, 2,2-dimethylpropyl, 1,1-dimethyipropyl, 1,2-dimethylpropyl,
1,2,2-timethylpropyl, cyclopropyl, cyclobutyl, cyclopentyl, cyciohexyl, cyclopropyt-
methyl, cyclobutylmethyl, cyclopentyimethyl, and cyclohaexyimethyl, each of said
cycloalkyl and alkyl-cycloalkyl groups being optionally substituted with 1 to 3
substituents selacted from methyl and ethyl, in particular methyi; and

R™ is H or R™ as defined above; and

R*® Is H or methyl; most preferably H.

Preferably, R? is selacted from:

a) amino, N-methylamino, N-ethylamino, N-propylamino, N-{1-methylethyl}amino,
N<{1,1-dimethylethyl)amino, N<(2-methylpropyl)amino, N<{1-methyipropyl)}amino,
N+{2,2-dimethylpropyl)amino, N<(1,2-dimethylpropyl)amino, N<{1,1-

dimethylpropyl)amino, N-cyclopropylamino, N-cyclobutylamino-,
-21-
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N-cyclopentylamino-, N-cyclohexylamino-, N{cyclopropyimethyl)amino,
N-{cyclobutylmethyl)amino, N-{cyciopentyimethyl)amino, and
N-{cyclohexylmethyl)amino;

b) methylcarbonylamino, ethylcarbonylamino, 1-methylethylcarbonylamino,
propyicarbonylamino, 2-methylpropylcarbonylamino, 1-methylpropyl-
carbonylamino, 2,2-dimethyipropylcarbonylamino, 1,2-dimethylpropyicarbonyl-
amino, 1,1-dimethyipropylcarbonylamino, cyclopropylcarbonylamino,
cyclobutyicarbonylamino, cyclopentylcarbonylamino, cyclohexylcarbonylamino,
cyclopropyimethylcarbonylamino, cyclobutyimethylcarbonylamino,
cyclopentyimethylcarbonylamino, cyclohexyimethylcarbonylamino; and

c) methoxycarbonylamino, ethoxycarbonylamino, 1-methylethoxycarbonylamino,
propoxycarbonylamino, fert-butoxycarbonylamino, cyclopropyloxycarbonylamino,
cyclobutyloxycarbonylamino, cyclopentyloxycarbonylamino,
cyclohexyloxycarbonylamino, cyclopropyimethoxycarbonylamino,
cyclobutyimethoxycarbonylamino, cyclopentyimethoxycarbonylamino,
cyclohexyimethoxycarbonylamino;

wherein all sald cycloatkyl or alkyl-cycloalkyl groups may be mono- or disubstituted

with methyl.

Most preferably R? is -NHCOR™, -NHCOOR®, or -NHR*, wherein R* and R™ are
as defined herein.

Preferably, R* and R* are Independently selected from: methyl, ethyl, n-propyl, -
propyl, n-butyl, 1-methylpropyl, 2-methyipropyl, tert-butyl, 2,2-dimethylpropyl, 1,1-
dimethylpropyl, 1,2-dimethylpropyl, 1,2,2-trimethylpropyl, cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, cyclopropyimethyl, cyclobutyimethyl, cyclopentyimethyl,
cyclohexyimethyl, each of said cycloalkyl or alkyl-cycloalkyl groups optionally being
mono- or di-substituted with methyl or ethyl.

More preferably, R® and R™ are independently selected from: methyl, ethyl, n-
propyl, i-propyl, 2,2-dimethylpropyl, cyclopentyl and cyclopentyimethyl.

In the molety P1 the substituent R" and the carbonyl take a syn orientation.
Therefore, in the case R’ Is ethyl, the asymmetric carbon atoms In the cyclopropyl
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group take the R,R configuration according to the subformula:

In the case R is vinyl, the asymmetric carbon atoms in the cyclopropyl group take
the R, S configuration according to the subformula:

S e

RE is preferably selected from hydroxy or NHSO,R®

whereln R® Is methyl, ethyl, n-propyl, £propyl, n-butyl, 1-methylpropyl, 2-

methyipropyl, fert-butyl, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,

cyclopropyimethyl, cyclobutyimethyl, cyclopentyimethyl, cyclohexyimethyl, phenyl,

naphthyl, pyridinyl, phenyimethyl (benxyl), naphthyimethyl or pyridinyimethyl;

a) each of which optionally being mono-, di- or tri-substituted with substituents
selected from fluorine and methyl; and

b) each of which optionally being mono- or disubstituted with substituents selected
from hydroxy, triflucromethyl, methoxy and trifluoromethoxy; and

c) each of which optionally being monosubstituted with substituents selected from
chlorine, bromine, cyano, nitro, <CO-NH,, -CO-NHCH;, -CO-N(CHs)z, -NHa,
-NH({CH,) and -N{CHs),.

R' is preferably vinyl.

Alternatively preferably, R® is NHSO,R® , wherein R® Is -N(R"*)R™"), wherein R
and R* are Independently selected from H, (C,.¢)alkyl, (Cs7)cycloalkyl, (Cy)alkyl-
(Cs7)cycloalkyl, phenyl, and (C, s)alkyl-phenyl; wherein said (C.)alkyl,
(Cs+)eycloaliyl, (Cy.s)alky(Cy7)cycloalkyl, phenyl and (C.a)alkyl-phenyl are
optionally substituted with one, two or three substituents independently selected

from halogen, (C.s)alkyl, hydroxy, cyano, O-(C,.p)alkyl, -NHz, -NH(C,.)alkyl,
-23-
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-N{(C«)alkyl), -CO-NH2, -CO-NH(C,.4)alkyl, -CO-N{(C1 )alkyl)s, -COOH, and -
COO(C,g)alkyl; or

R™ and R™ are linked, together with the nitrogen to which they are bonded, to form
a 5 or 6-membered monocyclic heterocycle which may be saturated or unsaturated,
optionally containing from one to three further heteroatoms independently selected
from N, S and O, and optionally substituted with one, two or three substituents
independently selected from halogen, (C¢)alkyl, hydroxy, cyano, O-{C.)alkyl, -
NHz, -NH(C14)alkyl, -N((C..)alkyl)z, -CO-NH,, -CO-NH(C,.)alkyl,
-CO-N((C14)alkyl);, -COOH, and —COO({C,q)alkyl.

Preferably, the group R is hydroxy, NHSO-methyl, NHSOx-ethyl, NHSO1-
methyl)ethyl, NHSO,-propyl, NHSO-cyclopropyl, NHSO,-CH--cyclopropyl, NHSOL-
cyclobutyl, NHSOzcyclopentyl, or NHSOxphenyl.

More preferably, R® is hydroxy, or NHSOz-cyclopropyl.

According to a most preferrad embodiment, the group R Is hydroxy. According to
an altemative most preferred embodiment, the group R® is NHSOz-cyclopropyl.
According to another alternative most preferred embodiment, the group R® is
NHSO2N(CH;).

Also encompassed within the scope of the present invention, are compounds of
formula () wherein:
B Is (Ci-10)alkyl, (Csr)cycloalkyl, or (G4 )alkyl{Cs)cycloalkyl,
a) wherein said cycloalkyl, and alkyi-cycloalkyl may be mono-, di- or tri-
substituted with (Cys)alkyl; and
b) wherein said alkyl, cycloalkyl, and alkyl-cycloalkyl may be mono- or di-
substituted with substituents selected from hydroxy and O-{C,4)alkyl; and
c) wherein all said alkyl-groups may be mono-, di- or tri-substituted with
halogen; and
d) whenrein all said cycloalkyl-groups being 4-, 5-, 6- or 7-membered having
optionally one (for the 4-, 5, 8, or 7-membered) or two (for the 5-, 6- or 7-
membered) -CHx-groups not directly linked to each other replaced by -O-
such that the O-atom is linked to the group X via at least two C-atoms;

-24-
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Lﬂ

Is O or NH;

is (Caa)alkyl, (C37)cycloalkyl or (C,.a)alkyl-{Ca7)cycloalkyl, wherein sald
cycloalkyl groups may be mono-, di- or tri-substituted with (C,.)alkyl;

is H, —OH, —-0-(C,.)alkyl, -NHz, -NH(C, ,)alkyl or —N((C ., )alkyi).;

L', L* are each independently halogen, (C..)alkyl, -O-(C.)alkyl or -S-(Cy)alkyl (in

any oxidized state such as SO or SO;); and
elther L or L* (but not both at the same time) may also be H; or

L®and L' or
L° and L* may be covalently bonded to form, together with the two C-atoms to which

they are linked, a 5- or 6-membered carbocyclic ring wherein one or two
-CHzgroups not being directly linked to each other may be replaced each
Independently by -O- or NR" wherein R" Is H or (C..,)alkyl, and wherein sald
carbo- or heterocyclic ring is optionally mono- or di-substituted with

(Cra)alkyl;

is R™, -NR®COR™, -NRZCOOR™ -NRZR* and -NRZCONR*'R*®, wherein
R® is selected from (C,a)alkyl, (Cs.7)cycloalkyl and (C,.)alkyl-
(Cs.r)cycloalkyl, wherein said cycloalkyl and alkyl-cycloalkyl may be mono-,
dl- or tri-substituted with (C,.s)alkyl;

R* is H or has one of the meanings of R™ as defined above,

R®2 and R® are Independently selected from H and methyt,

is ethyl or vinyl;

is hydroxy or NHSO,R® wherein R? is (C,.s)alkyl, (Cs7)cycloalkyl, (C..a)alkyl-
(Cs7)cycloalkyl, phenyl, naphthyl, pyridinyl, (C.4)alkyl-phenyl, (Ci4)alkyl-
naphthyl or (C..)alkyl-pyridiny; all of which optionally being mono-, di- or tri-
substituted with substituents selected from halogen, hydroxy, cyano,
(Ci4)alkyl, O-(C14)alkyl, -CO-NHa, -CO-NH(C4)alkyl, -CO-N((C14)alkyl)z,
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-NH;, -NH{C)alkyl and -N({C..,)alkyt),; and all of which optionally being

monosubstituted with nitro;
or R* can be further selected from: -NH(C,.s)alkyl, N((C+.e)alkyl),, -Het,
-—N —{C, . g)alkyl —N o]

/" \_/

or ;
or a pharmaceutically acceptable salt or ester thereof.

Preferably,
B is (Czs)alkyl, (Cs7)cycloaliyl or (Cys)alkyl{Csr)cycloalkyl,
a) whereln sald alkyl, cycloalkyl, and alkyl-cycloalkyl may be mono-, di- or tri-
substituted with (C,.;)alkyl; and
b) wherein said alkyl, cycloalkyl, and alkyl-cycloalkyl may be mono- or di-
substituted with substituents selected from hydroxy and O-(C,.)alkyl; and
c) wherein each of said alkyl groups may be mono-, di- or tri-substituted with
fluorine or mono-substituted with chiorine or bromine; and '
d) wherein in each of sald cycloalkyl groups being 5-, 6- or 7-membered, one or
two -CHz-groups not being directly linked to each other may be replaced by
-O- such that the O-atom Is linked to the group X via at least two C-atoms;
X is O or NH;
R’ s (Cie)alkyl or (Csr)cycloalkyi, both of which baing optionally substituted
with 1 to 3 substituents selected from (C,.)alkyl;
L° is H, -OH, -OCHj,, halogen or -N(CH,):;
L' and L* are each independently selected from: halogen, -CHy, -C3Hs, -OCHs,
-OC;Hg, -OC3Hy, -OCH(CHjs)s, CFs, -SMe, -SOMe, and SO;Me, whereby either L' or
L*may be H;
R?is R™, -NHCOR™, -NHCOOR®, -NHR?*' and -NHCONR™R®,
wherein
R™ Is selected from (Cy.¢)alkyl, (Cs7)cycloalkyl, (C.s)alkylH{Cs7)cycloalkyl,
wherein each of sald cycloalkyl and alkyl-cycloalkyl groups may be mono-, di- or
tri-substituted with (C,.2)alicyl; and
R* is H or R® as defined above; and
R® is H or methyl;

R' Is ethyl or vinyl; and
-26 -
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R® is hydroxy, NHSOz-methyl, NHSOz-ethyl, NHSO{(1-methyl)ethyl, NHSOz-
propyl, NHSOx-cyclopropyl, NHSO-CHz-cyclopropyl, NHSOx-cyclobutyl, NHSO-
cyclopentyl or NHSOx-phenyl.

More preferably, B is selected from: ethyl, n-propyl, fert-butyl, 2-methylpropyl, 1,2-
dimethylpropyl, 1,2,2-trimethyipropyl, 2-fluoroethyl, 3-fluoropropyl, 3,3,3-

trifiucropropyl, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, 1-methyicyclopentyl
and 1-methylcyclohexyl, and a group selected from:

8855

,and 7

R'is selectsd from 1,1-dimethylethyl, cyclopentyl, cyclohexyl and 1-

methylcyclohexyl; L° Is H, -OH or-OCHs; L' Is CHs, -F, -Cl, -Br, -OMe, -SMe, or

-SO;Me; L is H;

R?ls -NHCOR?*, -NHCOOR?™ or -NHR™', wherein R™ and R* are independently
selected from methyl, ethyl, n-propyl, i-propyl, 2,2-dimethyipropyl, cyciopentyl
and cyclopentyimethyi;

R' Is vinyl; and R® is hydroxy or NHSOx-cyclopropyl.

Most preferably, B is selected from ethyl, n-propyl, tert-butyl, cyclopentyl,
1-methyicyclopentyl, 2-fluoroethyl and 3-fluoropropyl; R? is selected from 1,1-
dimethylethyl and cyclohexyl; L° is H or -OCH3; L' Is -CHj,, -Cl, or -Br; L* is H; and

R® is hydroxy.

Examples of preferred embodiments according to this Invention is each single
compound listed in the following Tables 1, 2, 3, 4, 5 and 6.

According to an altemnate embodiment, the pharmaceutical composition of this
invention may additionally comprise at least one other ant-HCV agent. Examples of
anti-HCV agents include, a- (alpha), p- (beta), 5- (delta), y- (Jamma), - (omega) or
- (tau) interferon, pegylated a-Interferon, ribavirin and amantadine.

According to another altemate embodiment, the pharmaceutical composition of this
-27 -
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invention may additionally comprise at least one other inhibitor of HCV NS3
protease.

According to ancther aliemate embodiment, the pharmaceutical composition of this
invention may additionally comprise at least one Inhibitor of HCV polymerase.

According to yet another alternate embodiment, the pharmaceutical composition of
this Invantion may additionally comprise at least one inhibitor of cther targets in the
HCYV life cycle, Including but not limited to, helicase, NS2/3 protease or Internal
ribosome entry sits (IRES).

The pharmaceutical composition of this invention may be administered orally,
parenterally or via an implanted reservoir. Oral administration or administration by
injection Is prefarred. The pharmaceutical composition of this inverntion may contain
any conventional non-toxic pharmaceutically-acceptable carriers, adjuvants or
vehicles. In some casas, the pH of the formulation may be adjusted with
pharmaceutically acceptable acids, bases or buffers to enhance the stability of the
formulated compound or lts dellvery form. The term parenteral as used hereln
includes subcutaneous, intracutaneous, intravenous, intramuscular, Intra-articular,
infrasynovial, Intrasternal, intrathecal, and Intraleslonal Injection or Infusion
techniques.

The pharmaceutical composition may be in the form of a sterlle Injectable
preparation, for example, as a sterile injectable aqueous or oleaginous suspension.
This suspension may be formulated according to techniques known In the art using
sultable dispersing or wetting agents (such as, for example Tween 80) and
suspending agents.

The pharmaceutical composition of this invention may be orally administered in any
orally acceptable dosage form Including, but not limited to, capsules, tablets, and
aqueous suspensions and solutions. In the case of tablets for oral use, carriers
which are commonly used include lactose and comn starch. Lubricating agents, such
as magnesium stearate, are also typically added. For oral administration ina
capsule form, useful diluents include lactose and dried com starch. When aqueous
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suspensions are administered orally, the active ingredient is combined with
emulsifying and suspending agents. If desired, certain sweetening and/or flavoring
and/or coloring agents may be added.

Other sultable vehicles or carriers for the above noted formulations and
compositions can be found In standard pharmaceutical texts, e.g. in "Remington's
Pharmacsutical Sciences®, The Science and Practice of Pharmacy, 18™ Ed. Mack
Publishing Company, Easton, Penn., (1885).

Dosage levels of between about 0.01 and about 100 mg/kg body welght per day,
preferably between about 0.1 and about 50 mg/kg body welght per day of the
protease Inhibitor compound described hereln are useful in a monotherapy for the
prevention and treatment of HCV mediated disease. Typically, the pharmacautical
composition of this invention will be administered from about 1 to about 5 times per
day or alteratively, as a continuous infusion. Such administration can be used as a
chronic or acute therapy. The amount of actlve Ingredient that may be combined
with the carrier materials to produce a single dosage form will vary depending upon
the host treated and the particular mode of administration. A typical preparation will
contaln from about 5% to about 95% active compound (wAv). Preferably, such
preparations contain from about 20% to about 80% active compound.

As the skilled artisan will appreclate, lower or higher doses than those reclted above
may be required. Specific dosage and treatment regimens for any particular patient
will depend upon a variety of factors, Including the activity of the specific compound
employed, the age, body weight, general health status, sex, diet, time of
administration, rate of excretion, drug combination, the severity and course of the
infection, the patient's disposition to the Infection and the judgment of the treating
physiclan. Generally, treatment is inftiated with small dosages substantially less
than the optimum dose of the peptide. Thereafter, the dosage Is increased by small
increments until the optimum effect under the circumstances Is reached. In general,
the compound Is most desirably administered at a concentration level that will
generally afford antivirally effective results without causing any harmful or
deleterlous side effects.



10

15

30

Case 13/119 WO

When the composition of this invention comprises a combination of a compound of
formula | and one or more additional therapeutic or prophylactic agent, both the
compound and the additional agent should be present at dosage levels of between
about 10 to 100%, and more preferably between about 10 and 80% of the dosage
normally administered in a monotherapy regimen.

When these compounds, Including their pharmaceutically acceptable salts and
esters, are formulated together with a phamaceutically acceptable carier, the
resulting composition may be administered /n vivo to mammals, such as man, to
inhibit HCV NS3 protease or to treat or prevent HCV virus infection. Such treatment
may also ba achieved using a compound of this Invention In combination with
another antiviral agent. Preferred other antiviral agents are described within the
Definitions section and the section of preferred pharmaceutical compositions
according to this invention and Include, but are not limited to: a-, p-, 8-, ©-, y-OF ==
intarferon, ribavirin, amantadine; other inhibltors of HCV NS3 protease; inhibitors of
HCV polymerase; Inhibitors of other targets In the HCV life cycle, which Include but
are not limited to, helicase, NS2/3 protease, or intemnal ribosome entry site (IRES);
or combinations thereof. The additional agents may be combined with compounds
of this invention to create a single dosage form. Alternatively these additional
agents may be separately administered to a mammal as part of a multiple dosage
form.

Accordingly, another embodiment of this Invention provides a method of inhibiting
HCV NS3 protease activity In a mammal by administering a compound of the
formula |, Including a pharmaceutically acceptable salt or ester thereof.

In a preferred embodiment, this method Is useful In decreasing the NS3 protease
activity of the hepatitis C virus infacting a mammal.

As discussed above, combination therapy Is contemplated wherein a compound of
formula (1), or a pharmaceutically acceptable salt or ester thereof, Is co-administered
with at least one additional antiviral agent. Preferred antiviral agents are described
hereinbefore and examples of such agents are provided In the Definitions section.
These additional agents may be combined with the compounds of this Invention to

&5
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create a single pharmaceutical dosage form. Altemnatively these additional agents
may be separately administered to the patient as part of a multiple dosage form, for
example, using a kit Such addiional agents may be administered to the patient
prior to, concurrently with, or following the administration of a compound of formula
(1), or a pharmaceutically acceptable salt or ester thereof.

A compound of formula (1), or a pharmaceutically acceptable salt or ester thereof,
set forth herein may alsoc be used as a laboratory reagent. Furthermore a compound
of this invention, including a pharmaceutically acceptable salt or ester thereof, may
also be used to treat or prevent viral contamination of materials and therefore
reduce the risk of viral Infection of laboratory or medical personnel or patients who
come in contact with such materials (e.g. blood, tissue, surgical instruments and
garments, laboratory Instruments and garments, and blood collection apparatuses
and materials).

A compound of formula (), Including a pharmaceutically acceptable salt or ester
thereof, set forth herein may also be used as a research reagent. A compound of
formula (1), Including a pharmaceutically acceptable salt or ester thereof, may also
be used as positive control to validate surrogate cell-based assays or in vitro or in
vivo viral replication assays.

METHODOLOGY

Several ways of camrying out the synthesis of compounds of formula | with different
quinoline derivatives are disclosed in WO 00/09558. The dipeptide intermediate 15
(Scheme 2) and 2-carbomethoxy-4-hydroxy-7-methoxyquinoline 8 (Scheme 1) were
synthesized according to the general methods described in WO 00/09543.

Compounds of formula | wherein R® is NHSO;R® as defined herein are prepared by
coupling the comesponding acld of formula | (i.e. R® Is hydroxy) with an appropriate
sulfonamide of formula R®*SO,NH; in the presence of a coupling agent under
standard conditions. Although several commonly used coupling agents can be
employed, TBTU and HATU have been found to be practical. The sulfonamides are
available commercially or can be prepared by known methods.
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The following schemes lllustrate two convenlent processes using known methods for
preparing the compounds of formula 1 when R' Is vinyl and R® Is OH.

Schame 1

o 4 Y
4aX=0 3 e
5 X=NH 1 .
L Ly L
po ool AcY,
R’ H Lﬂ o bt
3
.\xj\NJTN m + 9 B\xi" R N e
H o i 3 Ho gN ¥
T 10

Briefly, the synthesis of dipeptide 3 is carried out by coupling the P1 residue to the
properly protected trans-hydroxy proline under standard conditions. The
stereochemistry of the hydroxyl group Is inverted by the well known Mitsunobu
reaction using para-nitrobenzoic acid. Coupling of dipeptide with the P3 molety

10 (prepared using standard methodology and exempilified in the examples section)
yielded tripeptide 8. Introduction of the quinoline moiety to the hydroxyl group of the
tripeptide 7 with Inversion of stereochemistry can be carrled out using elther a
Mitsunobu reaction or by converting the free hydroxyl group into a good leaving
group (such as a brosylate) and displacing it with the hydroxyl quincline derivative 9.

15 For the syntheals of the 2-(2-amino-4-thiazolyl) derivatives, the quinoline used
contains a 2-carbomethoxy group as shown In 8. Conversion of the carboxylate
group to the aminothlazole derivative is carried out by well known synthetic
methodology and Is described and exemplified in WO 00/09543 and WO 00/09598.
Finally the C-terminal ester is hydrolyzed under basic aqueous conditions.
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Scheme 2
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Scheme 2 describes ancther reaction sequence for making compounds of Formula
. In this case the quinoline molety Is introduced to the dipeptide in a similar way as
describad In Scheme 1. Finally, the P3 molety Is coupled under standard conditions

to the dipeptide 21. Conversion of the resulting tripeptide to the final compound is
carried out as described in Scheme 1.

SYNTHESIS OF P1 FRAGMENTS

P1 moieties of compounds of Formula (1) were prepared using the protocols outlined
In WO 00/58829, published October 12, 2000, and WO 00/08543, published on
February 24, 2000. In particular, reference is made to pages 33-35, Example 1 of
WO00/59929 and Pages 56-89 , Example 9 — 20 of WO00/09543 for the preparation
of 1-aminocyclopropanecarboxylic acld P1 moieties.

SYNTHESIS OF P2 SUBSTITUENTS

Compounds of formula ® can be synthesized from commercially available materials
using the techniques described in Intemational Patent Applications WO 00/59929,
WO 00/09543, WO 00/09558 and U.S. Patent 6,323,180 B1.

Examples of synthesis of different 2-carbomethoxy-4-hydroxyquinoline derivatives

were carried out as follows:
-33-
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Synthasis of 2-carbomethoxy-4-hydroxy-quinoline derivatives was carried out from
the cormesponding anilines according to the procedure of : Unangst, P.C.; Connor,
D.T. J. Heterocyc. Chem. 29, 5, 1992, 1097-1100. The procedure ls shown in
scheme 3 below:

Scheme 3
. O,Me
. " iﬁ,co,m
2 . O OMe L': 5 ,NH
Wt MeO 3b heat L
3a 3c
1
L2 o”
\ |
240-260°C L )
ad

Briefly, properly substituted anilines at the 2, 3 and/or 4 position are allowed to react
with dimethyl acetylene dicarboxylate and the resulting enamine is heated at high
temperatures to effect the cyclization.

The comesponding anllines are commercially available or may require some well
known chemical fransformation. For example It can be that the nitro is commercially
avallable and Is then convertaed to the cormasponding amine by using a reducing
agent. Also when the carboxylic acid is commercially available, it can be
transformed Into the comesponding amine via a Curtius rearrangement.

Further detalls of the invention are lllustrated in the following examples which are
understood to ba non-limiting with respect to the appended claims. Other speclfic
ways of synthesis or resolution of the compounds of this Invention can be found In
WO 00/08543; WO 00/09558 & WO 00/59929 and In co-pending application
098/368,670, all of which are hereby incorporated by reference.
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EXAMPLES
Temperatures are given in degreaes Celsius. Solution percentages express a weight
to volume relationship, and solution ratios express a volume to volume relationship,
unless statad otherwise. Nuclear magnetic resonance (NMR) spectra were
recorded on a Bruker 400 MHz spectrometer; the chemical shifts (5) are reported in
parts per million. Flash chromatography was carried out on silica gel (SiOa)
according to Still's flash chromatography technique (W.C. Still et al., J. Org. Chem.,
(1978), 43, 2923).

Abbreviations used In the examples Include:

BOC or Boc: tert-butyloxycarbonyl; DBU: 1,8-dlazabicyclo[5.4.0Jundec-7-ene; DCM:
dichloromethane; DIAD: dilsopropylazodicarboxylate; DIEA: diisopropylethylamine;
DIPEA: dilsopropylathyl amine; DMF: N, N-dimethyiformamide; DMAP: 4-
(dimethylamino)pyridine; DMSO: dimethylsulfoxide; EtOAC: ethyl acetate; HATU: [O-
7-azabenzotriazol-1-yi}-1,1,3,3-tetramethyluronium hexafluorophosphate]; HPLC:
high performance liquid chromatography; MS: mass spectrometry (MALDI-TOF:
Matrix Assisted Laser Desorption lonlzation-Time of Flight, FAB: Fast Atom
Bombardment); Me: methyl; MeOH: methanol; Ph: phenyl; R.T.: room temperature
(18 to 22°); tert-butyl or t-butyl: 1,1-dimethylethyl; Tbg: ter-butyl glycine: tertdeucine;
TBTU: 2-(1H-benzotriazole-1-yi)-1,1,3,3-tetramethyl uronium tetraflucroborate;
TEA: tristhylamine; TFA: trifluoroacetic acid; and THF: tetrahydrofuran.

EXAMPLE 1
Synthesls of P3 derivatives:
hesis of carbamate 4a

AL - ﬁ; — AL

4a
THF (350 mL) was added to a flask contalning carbonic acld cyclopenty! ester 2,5-
dioxo-pyrrolidin-1-y1 ester (9.00 g; 39.6 mmol) and fert-butyl glycine (6.24 g; 47.5
mmol) resulting in a suspension. Distiled water (100 mL) was added with vigorous
stirring. A small amount of solld remained undissolved. Triethylamine (16.6 mL;
119 mmol) was then added resulting in a homogenous solution which was stimed at

«35.
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R.T. After 2.5 h, the THF was evaporated and the aqueous residue diluted with
water (100 mL). The reaction was rendered basic by the addition of 1 N NaOH

(25 mL - final pH >10). The solution was washed with EtOAc (2x 200 mL}) and the
aqueous phase acidified with 1 N HCI (ca. 70 mL - final pH <2). The turbid solution
was extracted with EtOAc (200 + 150 mL). The extract was drled (MgSO,) and
evaporated to give carbamate 4a as a white solid (8.68 g).

X~ QI = QI o = o
- QR0

A solution of tert-butyl glycine benzyl ester hydrochloride salt (2.55 g; 9.89 mmol) in
THF (20 mL) and pyridine (2.0 mL; 24.73 mmol) was cooled to 0'C. Phenyl
chloroformate (1.30 mL; 10.19 mmol) was added dropwise to the cooled solution.
The resulting suspension was stirmed for § min at 0°C, then at R.T. for 1.5 h. The
reaction mbdure was diluted with EtOAc, washed with 10% cltric acid {2x), water
(2x), saturated NaHCOs (2x), water (2x) and brine (1x), dried (MgSO,), filtered and
evaporated to obtain the crude compound as a nearly colorless oll (3.73 g; >100%;
assume 9.89 mmol). The crude product (1.01 g; 2.97 mmol) was dissolved in DMSO
(6.5 mL) and cyclopentylamine was added dropwise. The reaction mixture was
stimed at R.T. for 45 min and then diluted with EtOAc. The organic phase was
washed with 10% citric acid (2x), water (2x), saturated NaHCO, (2x), water {2x) and
brine {1x), dried (MgSO0,), filtered and evaporated to give the crude cyclopentyl urea
-Thg-OBn product as a nearly coloriess oll. The crude material was purified by flash
column chromatography with silica using hexane:EtOAc 9:1 to remove the leas polar
impurities and 7:3 to elute the purified product as a thick coloriess oll (936 mg;
95%). The benzyl ester product (938 mg; 2.82 mmol) was deprotected under a
hydrogen filled balloon at R.T. in absolute ethanol (15 mL) solution by stirring the
solution with 10% Pd/C (83.6 mg) for 5.5 h. The reaction mixture was flitered
through a 0.45 micron filter and evaporated to dryness to provide urea 5a as a white
solid (669 mg; 98%)

'H NMR (400 MHz, DMSO-ds): 5 12.39 (s, 1H), 6.09 (d, J=7.4 Hz, 1H), 5.93(d, J
=9.4 Hz, 1H), 3.90 (d, J =94 Hz, 1H), 3.87-3.77 (m, 1H), 1.84-1.72 (m, 2H),
1.83-1.42 (m, 4H), 1.30-1.18 (m, 2H), 0.89 (s, 9H).
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M.S.(electrospray) : 241.0 (M-H) 243.0 (M+H)' . Reverse Phase HPLC
Homogenelty (0.06% TFA; CHyCN : Hz0) : 99%.

EXAMPLE 2
Synthesis of Thioureas 8
Is of thiourea 8a.

by ii A IO = A0

8a
To a solution of ferf-butyl iscthiocyanate (5.0 mL; 39.4 mmoL) in DCM (200 mL)
was added cyclopentylamine (4.67 mL; 47.3 mmolL) followed by DIPEA and the
reaction mixture was stimed at R.T. for 2 h. The mixture was diluted with EtOAc,
and washed with a 10% aqueous solution of citric acld (2x), saturated NaHCO; (2x),
H;0O (2x) and brine (1x). The organic layer was dried over anhydrous MgSQ,, filtered
and evaporated to yiald N-fer-butyl-N"-cyclopentyithiourea as a white solid (3.70 g;
47% yleld). The N-fert-butyl-N-cyclopentyithiourea (3.70 g) was dlasolved In
concentrated HCI (46 mL). The dark yellow solution was heated at a gentie reflux.
After 40 min the reaction mixture was allowed to cool to R.T. and thereafter cooled
in ice and rendered basic to pH 8.5 with solid and a saturated aqueous solution of
NaHCO,. The product was extracted into EtOAc (3x). The combined EtOAc extracts
were washed with Hz0 (2x) and brine (1x). The organic layer was dried (MgSO,),
filtered and concentrated to yield a beige solid (2.46 g crude). Trituration of the
crude material in hexane/ EtOAc 85 / 5 provided, after filtration, the N-
cyclopentythlourea 8a as a white solid (2.38 g; 90% yleld).
'H NMR (400 MHz, DMSO-d,): & 7.58 (bs, 1H), 7.19 (bs, 1H), 6.76 (bs, 1H), 4.34
(bs, 1H), 1.92-1.79 (m,2H), 1.68-1.55 (m, 2H), 1.55-1.30 (m,4H). MS; ea” 144.9
(M+H)" es: 142.8 (M- HY.

HN

Preparation of Thiourea 8b

=37 -
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H,Nj\NH, * a’ﬁ\)< - H:Nj\N,ka

Thiocurea (5.0 g, 66 mmol) was dissolved in toluene (50 mL) and tert-butylacetyl
chloride (8.88 g, 66 mmol) was added. The mixture was heated at reflux for 14 h to
give a yellow solution. The mixture was concenirated to dryness, and the residue
partitioned between EtOAc and sat. NaHCO, The yellow organic phase was dried
over MgSO,, filtered and concentrated to give a yellow solid. The solid was
dissolved into a minimum amount of EtOAc and triturated with haxane to give 8b as
a white solld (8.52 g; 75%). M.S. (electrospray): 173 (M-H)" 175 (M+H)". Reverse
Phase HPLC Homogensity (0.06 % TFA; CH,CN : H,O) : 99 %.

Preparation of Thiourea 8¢

H
cl H,;N.__NH, H,N.__N
m . T \rr m
0 S S 0

Using the procedure describad above but using commercially available cyclopentyl
acetyl chloride instead of terf-butylacetyl chioride yielded thiourea 8c.

SYNTHES!S OF 2-CARBOMETHOXY-4-HYDROXY QUINOLINE DERIVATIVES

EXAMPLE 3A

Synthesis of 2-carbomethoxy-4-hydroxy-7-methoxy-8-methyiquinoline (A5)
Step A

To a solution of 2-methyl-3-nitro anisole A1 (5.1 g; 30.33 mmol; requires ~30 min to
dissolve) in absolute ethanol (85 mL) was added 10% Pd/C catalyst (500 mg) . The
solution was hydrogenated under & hydrogen fllled balloon at atmospheric pressure
and room temperature for 19 h. The reaction mixture was filtered through a Celite

pad, rinsed and evaporated to dryness to obtain 2-methyl-3-methoxyaniline A2 as a

deep mauve oll (4.1 g; 20.81 mmol; 98 % yield).
- 3. -

+
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MS 137 (MH)". Reverse Phase HPLC Homogeneity @ 220 nm (0.06 % TFA;
CHCN : H;0): 99%.

ij
MeO.C. .~
Hﬂ\do-: '\I/lw MeOH Hnﬁ,o\
» heat

A2 A M
Dimethyl acetylene dicarboxylate A3 (3.6 mL, 29.28 mmol) was added dropwise to a
solution of 2-methyl-3-methoxyaniline A2 (3.85 g, 28.79 mmol) In MeOH (100 mL)
(reaction Is exothermic). The mixture was heated at a gentle reflux for 5 hours
cooled and concentrated under vacuum. The crude material was purified by flash
column chromatography on silica gel with hexane : EtOAc (95 : 5) to provide, after
evaporation of the pure fractions, the product A4 (6.5 g; 23.27 mmol; 81 % yield).
Reverse Phase HPLC Homogeneity @ 220 nm (0.06 % TFA; CH,yCN : H;0) : 85%.

Step B

Step C

—_ |

Mo
e
o o~
OH

A Ab

The diester A4 (6.5 g, 23.27 mmol) was dissolved in diphenyl ather (12 mL) and the
reaction mixture placed into a pre-heated sand bath at a bath temperature of 350-
400°C. Once the reaction mixture attained an internal temperature of 240°C (observe
MeOH evolution at 230-240°C) a count of six minutes was begun before the bath
(temperature end point: 262'C) was removed and the reaction allowed to cool to
room temperature. A solid formed upon cooling which was diluted with ether, filtered
and dried to give a tan brown solid (3.48 g crude). The crude material was
chromatographed on silica gel column with hexane : EtOAc; 5 : § to remova
impurities, then 2 : 8 and then 100 % EtOAc to complete the elution of the product to
provide AS, after evaporation, as a pale yellow solid (2.1 g, 37% vyield).

MS (M + H)"; 246, and (M — H)"; 248.1. Reverse Phase HPLC Homogeneity @ 220
nm (0.06 % TFA; CHyCN : Hz0): 99 %.



10

15

20

Case 13/118 WO e

¥

ExaupLE 3B
Synthesis of 2-carbomethoxy-8-bromo-4-hydroxy-7-methoxyquinoline {(B8)

NH, r
N e
B1 82 B3
r
NH, MeO H Me MeO N~ ~COOMe
D E |
— L — X
-— COOMe
B4 o B5
[ -]

B8 oH

A3
Step A
2-Amino-3-nitrophenol B1 (5 g; 32.4 mmol) was dissolved In H,O (28.5 mL) and 1,4-
dioxane (14.7 mL). The mixture was heated to reflux and hydrobromic acid (48%;
16.7 mL; 147 mmol) was added dropwise over a period of 20 min. Upon completion
of the addition, the reflux was maintained an additional 15 min. The reaction was
cooled to 0°C (Ice bath), and sodium nltrite (2.23 g; 32.3 mmol) in H,0 (20 mL) was
added over a period of 30 min. The stirring was continued for 15 min at 0'C, then the
mixture was transferred to a jacketed dropping funnel (0'C) and added dropwise to a
stimed mixture of Cu(l)Br (5.34 g; 37.2 mmol) in H;O (29.5 mL) and HBr (48%; 16.7
mL; 147 mmol) at 0'C. The reaction was stirmed for 15 min at 0°'C, warmed to 60'C,
stimed for an additional 15 min, cooled to room temperature, and left to stir
ovemight. The reaction mixture was transferred to a separatory funnel and extracted
with ether (3x 150 mL). The organic layers were combined, washed with brine (1X),
dried (Na;S0,), filtered and concentrated to afford the crude product (7.99g)as a
red-brown oll. The crude material was purified by flash column chromatography
{1:25 ultra pure silica gel, 230-400 mesh, 40-60 mm, 60 angstroms; CH,Cl. as the
solvent) to afford pure 2-bromo-3-nitrophenol B2 (45%; 3.16 g) as an orange-brown
solid.
MS 217.8 (MH). Homogeneity by HPLC (TFA) @ 220 nm: 87%.

StepB
The nitrophenol starting material B2 (3.1 g; 14.2 mmol) was dissolved in DMF
(20 mL) and to the solution was added ground cesium carbonata (5.58 g; 17.1

-40 -
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mmoi) followed by Mal (2.6 mL; 42.5 mmol). The mixture was stimred at room
temperature ovemight The DMF was evaporated, the residue taken up in ather (1x
200 mL), washed with water (1x 200 mL), brine (4x 100 mL), dried (MgSO,), fittared
and evaporated to afford the crude 2-bromo-3-nitroanisole B3 (84%; 3.1 g) as an
orange solid.

MS 234 (M+2H)"; Homogeneity by HPLC (TFA) @ 220 nm: 98%.

Step C
2-Bromo-3-nitroanisole B3 (1.00 g; 4.31 mmol) was dissolved In glacial acetic acid

(11.0 mL) and ethanol (11.0 mL). To this solution was added iron powder {(0.98 g;
17.5 mmol). The mixture was stirred at reflux for 3.6 h and worked up. The reaction
mixture was diluted with water {35 mL), neutralized with solid Na,CO, and the
product extracted with CH.Cl,(3X 50 mL). The extracts were dried (Na,SO,), filtered
and concentrated /n vacuo to afford the crude product, 2-bromo-3 methoxyaniline
B4 (91%; 0.79 g) as a pale yellow ail.

MS 201.8 {MH)"; Homogenelty by HPLC (TFA) @ 220 nm: 95%.

Step D

To a solution of 2-bromo-3-methoxyaniline B4 (0.79 g; 3.9 mmol) in MeOH (7.6 mL)
was added dimethyl acetylene dicarboxylate A3 (0.53 mL; 4.3 mmol) dropwise at
0°C (caution: reaction Is exothermict). The solution was heated ovemight at reflux
and worked-up. The MeOH was evaporated and the crude product dried under high
vacuum to afford a red gum, purified by flash column chromatography (1:30 ulira
pure sliica gel, 230-400 mash, 40-80 mm, 60 angstroms; 4:1 hexanae/EtOAc) to
afford adduct B5 (86 %; 1.16 g) as a pale yellow solid.

MS 344.0 {MH)"; Homogeneity by HPLC (TFA) @ 220 nm: 72%.

Step E
To a pre-heated sand bath at about 440'C(external temperature) was placed the

dlester adduct BS (1.1 g; 3.16 mmol) In diphenyl ether (3.6 mL). The reaction was
stirred batween 230°C - 245 C (intemnal temperature; MeOH started evaporating off
at about 215°C) for 7 min and subsequently cooled to room temperature. As the
solution cooled the product crystallized from the reaction mbdure. The resulting
brown solid was filtered, washed with ether and dried under high vacuum to afford

-41-
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the crude bromoquincline B8 product (74%; 0.74 g) as a brown solld. NMR revealed
this product to be a mixture of about 1:1 tautomers.

NMR (DMSO; 400 MHz) ok(1:1 mixture of tautomers); MS 311.9 (MH)";
Homogenelty by HPLC (TFA) @ 220 nm: 96%.

EXAMPLE 3C
Synthesis of 2-carbomethoxy-8-chloro-4-hydroxy-7-methoxyquinoline (C6)

e A< als "‘*ér—
”W:Er ~“‘*<5rr

Step A

2-Amino-3-nitrophenol B1 (5 g; 32.4 mmol) was dissolved in concentrated HCI (75
mL) and 1,4-dioxane (14.7 mL). The mixture was heated to 70'C untll most of the
solids were in solution. The reaction mixture was cooled to 0'C (ice bath), and
sodium nitrite {2.23 g; 32.3 mmol} in H,O (5.4 mL) was added over a period of 3
hours to the brown solution. The temperature was malntained below 10'C during the
addition and the stirring was continued for an additional 15 min at 0°C. This
diazonium intermediate was poured Into a solution of Cu(l)CI (3.8 g; 38.8 mmol) In
HzO (18.5 mL) and conc. HCI (18.5 mL) at 0°C. The reaction was stirred for 15 min
at 0'C, warmed to 60°C, and stirred for an additional 15 min The reaction mixture
was then brought to room temperature, and left to stir ovemnight. The reaction
mixture was transferred to a separatory funnel and extracted with ether (3X 150
mL). The organic layers were combined, washed with brine {1X), dried (Na;SO,),
filtered and concentrated to afford the crude product (5.83 g) as a red-brown oll.
The crude material was purified by flash column chromatography (1:25 ultra pure
silica gel, 230-400 mesh, 40-60 mm, 60 angstroms; 3:1 hexane/EtOAc as the
solvent) to afford pure 2-chioro-3-nitrophenol C2 (48%; 2.7 g) as an orange solld.
MS 171.8 (MH) : Homogeneity by HPLC (TFA) @ 220 nm: 96%.

-42-



10

15

30

Case 13/110 WO

Relevant literature for the Sandmayer Reaction: J. Med. Chem, 1982, 25(4), 446-
451,

StepB
The nitrophenol starting material C2 {1.3 g; 7.49 mmol) was dissolved In DMF

(10 mL) and to this solution was added ground ceslum carbonate (2.92 g; 8.96
mmol), followed by Mel (1.4 mL; 22.5 mmol). The mixture was stirred at room
temperature ovemight. The DMF was evaporated in vacuo and the residue taken up
In ether (150 mL), washed with water (150 mL), brine (4x 100 mL), and then dried
over (MgS0O,). The organic phase was filtered and evaporated to afford the crude 2-
chioro-3-nitroanisole C3 (98%; 1.38 g) as an orange solld.

Homogeneity by HPLC (TFA) @ 220 nm: 93%.

StepC

2-Chloro-3-nitroanisole C3 (1.38 g; 7.38 mmol) was dissolved in a mixture of glacial
acetic acid (19 mi.)ethanol (19 mL). To this solution was added iron powder (1.64 g;
29.4 mmol). The mixture was stirred at reflux for 3.5 hr and worked up. The reaction
mixture was diluted with water (70 mL), neutralized with solid Na,CO; and the
product extracted with CH,Clz(3X 150 mL). The extracts were combined and
washed with saturated. brine and then dried over (Na;SO,), fillered and
concentrated In vacuo to afford the crude product, 2-chloro-3-methoxyaniline C4
(100%; 1.2 g) as a yellow oil. This material was used as such In the following steps.
MS 157.9 (MH)"; Homogeneity by HPLC (TFA) @ 220 nm: 86%.

Step D

To a solution of 2-chloro-3-methoxyaniline C4 (1.2 g; 7.61 mmol) in MeOH (15 mL)
was added dimethyl acetylene dicarboxylate A3 (1.0 mL; 8.4 mmol) dropwise at 0'C
{caution: reaction is exothermic!). The solution was heated overnight at reflux and
worked-up. The MeOH was evaporated and the crude product dried under high
vacuum to afford a red gum which was purified by flash column chromatography

('1 :30 ultra pure sllica gel, 230-400 mesh, 40-60 mm, 60 angstroms; 4:1
hexane/EtOAc) to afford adduct CS5 (74 %; 1.68 g) as a yellow solid.

MS 300 (MH)"; Homogenelty by HPLC (TFA) @ 220 nm: 90%.
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StepE

To a pre-heated sand bath at about 440°C (external temperature) was placed the
diester adduct C5 (1.68 g; 5.6 mmol) in diphenyl ether (6.3 mL). The reaction was
stirrad between 230°C - 245 C (Intemal temperature; MeOH started evaporating off
at about 215°C) for 7 min and subsequently cooled to room temperature. As the
solution cooled the product crystallized from the reaction mbdure. The resulting
brownish sclld was filtered, washed with ether and dried under high vacuum to
afford the quinoline C6 (83%; 1.25 g) as a beige solid. NMR revealed this product to
be a mbdure of about 1:1 tautomers (keto/phencl forms).

MS 267.9 (MH)"; Homogeneity by HPLC (TFA) @ 220 nm: 92%.

EXAMPLE 3D
Synthesis of 2-carbomethoxy-8-fluoro-4-hydroxy-7-methoxyquinoline (D5)

é\é,ﬁv A c'a\é,:}ro\ﬁ LA :':é],uﬂ.

D1
Commercial from combiblocks

=< | 6
Sk rdine peead
[¢)
D4 D5
Step A

A solution of 2-fluoro-3-methoxy benzolc acld D1 (1.68 g, 9.87 mmol) and DIPEA
(2.07 mL, 11.85 mmol, 1.2 equiv.) In a mixture of toluene (8 mL) and t-BuOH (8 mL)
were stired over activated 4A molecular sleves for 1 h followed by addition of
diphenyl phosphoryl azide (DPPA, 2.55 mL, 11.85 mmol) and this mixture was
refluxed ovemight. Reaction mixture was filtered and the flitrate was concentrated
in vacuo, the residue was taken in EtOAc (50 mL), washed with HzO (2x 30 mL) and
brine(1x 30 mL). The organic phase was dried (MgSQ,), filtered and concentrated
under reduced pressure. The crude product D2 (2.38 g, 96%) was used as is in the
following step. MS analysis shows the loss of Boc group: 141.9 ((M+H)-Boc)*, 130.9
((M-H)-Bocy.

StepB
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Compound D2 (2.28 g, 9.45 mmol) was treated with 4N HCl/dioxane solution {from
Aldrich) (10 mL, 40 mmol) for 80 min and HPLC analysis showed that the starting
material was fully consumed. The reaction mixture was concentrated in vacuo, re-
dissolved in EtOAc and washed with water, saturated NaHCO; (aq), and saturated
brine. The organic phase was dried (MgSO,), filtered and concentrated to give
1.18 g (88%) of D3 as a brown oil, which was used as is in the following step. MS:
141.9 (M + H)", 139.9 (M—H).

StepC

Aniline D3 (1.18 g, 8.38 mmol) was combined with dimethylacetylene dicarboxylate
A3 (1.45 mL, 10.0 mmol) In methanol (25 mL). The reaction was refluxed for 2 hours
before belng concentrated to dryness. The crude material was purified by flash
chromatography eluting with 8/1 (hexane/EtOAc) to give the Michael adduct D4 as a
yellow oll, {1.27 g, 54%).

Step D

The Michael adduct D4 was dissolved In warm diphenyl ether (6 mL) and placed In a
sand bath previously heated to ~350°C. The Intemnal temperature of the reaction
was monitored and maintalned at ~245°C for about 5 minutes (solution tums
brown). After cooling to R.T., the desired 4-hydroxyquinoline crashed out of solution.
The brown solld was filtered and washed several imes with diethyl ather to give,
after drying, quinoline DS as a brown solid (0.51 g, 45%). MS: 252 (M + H)', 249.9
(M -~ HYy. Mixture of 1:1 tautomers, 1H-NMR (DMSO-d6, 400 MHz) 12.04 (s, 1H),
11.02 (s. 1H), 8.0 {d, 1H), 7.88 (d, 1H), 7.85 (m, 1H), 7.39 (s, 1H), 7.32 (m, 1H), 6.5
(s, 1H), 4.0 (8, 3H), 3.98 (s, 3H), 3.95 (s, 3H), 3.91 (s, 3H).

-45-
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EXAMPLE 3E
Synthesls of 2-carbomethoxy-8,8-dimethyl-4-hydroxy-7-methoxyquinoline (E8)

o) 0 ﬁ‘
S O
B

mmg: e J:lfj’ﬁ:d L Ho;él:rﬁ:o-
Eaadl " )

d o
! uIT'_G.A wJor
O? ES

E7

Step A

The amide E1 (5.0 g, 30.83 mmol) was dissolved in a mixture of acetic acid (5 mL)
and sulfuric acid (10 mL) and cooled to 0°C. A mixture of nitric acid (70%, 3 mL)
and sulfuric acld (2 mL) was added dropwise after which the solution was warmed to
R.T. and stirred for 1 h. The reaction mixiure was then poured onto crushed ice and
filtered (after the ice had melted but the solution was still cold) to yleld the desired
compound E2 (5.8 g, 91%) which was carried forward to the next reaction without
further purification. MS ES” = 209.0, ES™ = 208.9. (Ref: Giumanini, A.G.; Verardo,
G.; Polana, M. J. Prak. Chern. 1988, 181).

Step B

Compound E2 (5.8 g, 27.85 mmol) was treated with M HCI solution (5 mL) in
MeOH (10 mL) and heated at reflux for 48 h to yield the desired product E3 (4.6 g,
99 %). RP-HPLC indicates full consumption of starting material (R, (E2) = 2.6 min.;
R: (E3)= 3.9 min.). The mixture was ¢concentrated and employed in subsequent
reaction without further purification.

Step C
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Sulfuric acld (18 mL) was added to the solution of anlline E3 (4.20 g, 25.27 mmoal) in
water (36 mL) at 0°C followed by the addition of sodium nitrite (2.3 g, 33.33 mmol In
water (6 mL). In a separate flask was placed a mixture of water (14 mL) and sulfuric
acld (1.5 mL). This solution was brought to reflux and then the initial solution was
added dropwise while maintaining a boll. After the addition was complete, bolling
was continued for 5 min and the mixture then poured onto lce/sodium carbonate
mixture while cooling in an ice bath. The product was extracted with aq. EtOAc and
concentrated to yield a dark brown viscous liquid E4 (2.00 g, 47 %) which was
employed In subsequent reaction without further purification. MS ES"=210.9.

Step D
Mel {1.42 mL, 22.74 mmol) was added to a solution of the starting phencl E4 (1.8 g,

11.37 mmol) and potassium carbonata (2 g) in DMF (25 mL) at R.T. The mixture
was heated at 50°C for 2 h and then cooled to R.T. EtOAc was added and the
solution was washed with water (3x) and the aq. layer was then exiracted with
EtOAc. The combined organic layers were dried, filtered and concentrated to yleld
the desired methyl ether E5 (2.0 g, 87%). '"H-NMR (CDCl,, 400 MHz) 7.62(d,J =
84 Hz, 1H), 7.13 (d, J = 8.4 Hz, 1H), 3.74 (s. 3H), 2.48 (s, 3H), 2.36 (8, 3H).

StepE

Ten percent {10%) Pd/C (200 mg) was added to a solution of nitro starting material
E5 (2.0 g, 11.04 mmol) In EtOH and placed on a Parr shaker under 40 psi H,
atmosphere for 2 h. The solution was filtered through a pad of silica/Celite, rinsed
with MeOH and concentrated to yleld the desired aniline E6 (1.5 g, 90 %) which was
employed without further purification.

Step F
Aniline E6 (1.9 g, 12.65 mmol) was combined with dimethylacetylene dicarboxylate

A3 (2.32 mL, 18.85 mmol) in methanol (3 mL). The reaction was heated at reflux for
2 h before being concentrated to dryness. The crude material was purified by flash
chromatography (8:1 hexane/EtOAc) to give the Michael adduct E7 as a yellow oll
(2.8 g, 76 %). "H-NMR (CDCl, 400 MHz) 8.48, (s, br, 1H), 6.89 (d, J = 7.9 Hz, 1H),
6.47 (d, J = 7.9 Hz, 1H), 5.35 (s, 1H), 3.74 (s. 3H), 3.70 (8, 3H), 3.85 (8, 3H) 2.27 (8,
3H), 2.24 (s, 3H).

-47 -
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Step G

The Michael adduct E7 was dissolved in warm diphenyl ether (10 mL) and placed In
a sand bath previcusly heated to ~350°C. The internal temperature of the reaction
was monitored, malintained at ~245°C for about 5 minutes (solution tums brown)
and cooled to R.T. at which time the dasired 4-hydroxyquinoline precipitated out of
solution. The brown solid was filtered and washed several imes with diethyl ether to
give quinoline E8 as a yellow-brown solld after drying (1.10 g, 88 %). 'H-NMR
{CHCI,, 400 MHz) 8.80, (s, br, 1H), 8.06 (s, 1H), 7.26 (s, 1H), 6.93 (s, 1H), 4.04 (s.
3H), 3.80 (s, 3H), 2.45 (s, 3H) 2.39 (8, 3H).

EXAMPLE 3F
Synthesis of 2-carbomethoxy-4-hydroxy-7-methoxy-8-methyl quinoline (F4):
Stap A

Q.
0.
o o~ EtOH Hal ~
+ PdC,10% —m
H
F1 2 F2

To a suspension of 2-methyl-5-nitroanisole F1 (1.54 g; 8.21 mmol) in absolute
ethanol (15 mL) was added 10% Pd/C catalyst (249 mg). The suspension was
hydrogenated under a hydrogen filled balloon at atmospheric pressure and room
temperature for 8.5 h. The reaction mixture was filtered through a Millex 0.45 micron
filter and evaporated to dryness to provide 4-methyl-m-anisidine F2 (1.22 g; 8.89
mmol; 97 % yield)

"'"‘E:r\‘" ' j/”l ” _'::%Lmﬂ'jc}\

F3
Dimethyl acetylene dicarboxylate A3 (1.1 mL, 8.85 mmol) was added dropwise io a
solution of 4-methyl-m-anisidine F2 (1.22 g, 8.889 mmo!) in MeOH (20 mL). Caution
the reaction is excthermic. The mixture was heated at a gentle reflux for 4 hours,

Step B
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cooled and concentrated under vacuum. The crude material was purified by flash
column chromatography on silica gel with hexane : EtOAc (92.5 : 7.5) to provide,
after evaporation of the pura fractions, the diester adduct F3 (1.8 g; 6.44 mmol; 73
% yleld).

Step C

MeO,C
- L iphenyisther o o\

s F4

The diestsr F3 (1.8 g, 8.44 mmol} was dissolved in dipheny! ether (6 mL) and the
reaction mixture placed into a pre-heated sand bath at a bath temperature of 350-
400°C. Once the reaction mixture attained an Internal temperature of 240°C, a count
of five minutes was begun before the bath was removed and the reaction allowed to
cool to room temperature ovemight. A solid formed upon cooling which was diluted
with ether, filtered and dried to give a brown solid (0.97 g crude) containing both
regioisomers in almost equal proportions. The crude material was triturated with
MeOH and EtOAc, filtered and dried to provide the comrect reglolsomer of the
methylquinoline product F4 as a yellow solid (245 mg, 15% yleld).

Homogeneity by HPLC (TFA) @ 220 nm: 80%.

EXAMPLE 3G
Synthesls of 2-carbomethoxy-4-hydroxy-{1,3]dloxolo[4,5-h]quinaline (GS):

Step A
0._\,_COOH H_o
o — Oyr
G1 G2
To a refluxing solution of commaercially avallable 2,3-methylenedioxybenzoic acld G1
(485 mg; 2.92 mmol) In 1,4-dioxane (8.0 mL) and t-butanol (2.5 mL) was added TEA
(430 pL; 3.08 mmol) and diphenyiphosphory! azide (DPPA, 830 uL; 2.92 mmol) and
refluxed for 10 h. The mixture was evaporated, diluted with chloroform, washed. with
5 % cltric acld (3x), water, saturated sodium bicarbonate and brine, dried (MgSO,),

fitered and evaporated to provide the crude product. Flash column purification on
-49 -
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sllica gel with hexane : EtOAc (75 : 25) provided the pure Boc-amino compound G2

(257 mg; 37%).
e — B
o
- a3

The Boc starting material G2 (257 mg; 1.08 mmol) was dissolved in

4M HCl/dloxane (5.0 mL)and stimed at room temperature for 1 hr. The solvent was
evaporated and the residue diluted with saturated sodium bicarbonate (few mL) and
1 M NaOH (1 mL), extracted with EtOAc (2x), dried (MgSO,), filtered and
evaporated to dryness to pravide the crude 2,3-methylene dioxyanlline G3 (158 mg:
106%).

StepB

OMe

Step C
- MeO,C
heat
G3 A

G4

Dimethyl acetylene dicarboxylate A3 (130 ul, 1.08 mmol) was added dropwise to a
solution of crude 2,3-methylene dioxyaniliine G3 (148 mg, 1.08 mmal) in MeOH (2.5
mL). Caution the reaction Is exothermic, The mixture was heated at a gentie reflux
for 3 hours, cooled and concentrated under vacuum. The crude material was
purified by flash column chromatography on sllica gel with hexane : EtOAc (9: 1) to
provide, after evaporation of the pure fractions, the diester adduct G4 (185 mg;
0.862 mmol; 61% yleld).

Step D
\FIO,MQ
MeD,C —\
HN b dptemister o | °
240-200°C
G4 oH G5

The diester G4 (180 mg, 0.645 mmol) was dissolved in diphenyl ether (2.5 mL) and
- 50 -



10

15

Case 13/119 WO #
B8Y

the reaction mixture placed into a pre-heated sand bath at a bath temperature of
350-400°C. Once the reaction mixture attained an internal temperature of 250°C
(observe MeOH evolution at 220-230°C) a count of six minutes was begun before
the bath (temperature end point :262'C) was removed and the reaction allowed to
cool to room temperature. A solid formed upon cooling which was diluted with ether,
filtered and dried to give the crude dioxyquinoline G5 (125 mg; 78 %). Purification
was not required and the material was used as such In the following reactions.

MS (M + H)"; 246, and (M - H); 248.1.

Homogeneity by HPLC (TFA) @ 220 nm :88%.

EXAMPLE 3H
Synthesis of 2-carbomethoxy-4-hydroxy-8,9-dihydro-furo[2,3-h]quinoiine {H7):

Step A
HN o< /k'rn o..
o — 0
H1
Triethylamine (5.0 mL, 35.6 mmol) was added to a flask contalning the amine H1
(2.0 mL, 17.8 mmol) and dichloromethane (100 mL) under an atmosphere of
nitrogen. The contents were cooled in an Ice bath and trimethylacetyichloride
(3.3 mL, 26.7 mmol) was added dropwise. The reaction was allowed to warm slowly
to R.T. and stirred for 14 h. at this temperature. The reaction was quenched with
NaHCO, saturated solution and extracted with EtOAc. The combined organic layers
were dried, flltared and concentrated followed by flash column chromatography (4.1
to 1:1 hexane:EtOAc) to yleld the desired product H2 as an off-white solid (3.7 g, 97

% yleld).

Step B

g - KA

n-BulLl (15.9 mL, 1.6M, 25.5 mmol) was added dropwise to a flame dried flask
contalning a solution of the starting amide H2 (1.6 g, 7.72 mmol) in THF at 0°C

-51-
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under argon. Solution tumed slight yellow/orange color when n-Buli was added.
The solution was allowed to warm slowly to R.T. and stirred for 24 h. The solution
was agalin cooled to 0°C and ethylene oxide (0.46 mL, 9.26 mmol) was added
dropwise. The solution was allowed to slowly warm to 23'C, quenched with NaHCO,
saturated solution, extracted with EtOAc, drled, filtered and concentrated followed
by flash column chromatography (4:1 to 1:1 haxane:ethyl acetate) to obtain the
desired product H3 (1.94 g, 5.01 mmol, 65 % yield) Homogeneity by HPLC (TFA) @
220 nm : 99%.

Step C

H

Xﬁ’: oL BEnCHC, )%u\&

H4
A BBrysolution (26 mL, 1.0 M, 26.0 mmol) was added dropwise to methyl-ether H3
in CH.Cl; at 0°C. The solution was slowly warmed to 23'C and stirred for 14 h at
R.T.. The reaction was quenched with 1M NaOH solution and extracted with EtOAc
and CH.Cl, to obtain a mixture of desired product H4 and some uncyclizad diol.
Homogeneity by HPLC (TFA) @ 220 nm : 99%.

)(ﬁ,ﬂ. f o Koy N \é‘o
MeOH
H4 H5
HCI (4.0 mL, 6.0M) was added to a solution of amide H4 (0.27 g, 1.22 mmol) in
MeOH (4.0 mL) at 23°C. The reaction was then heated to refiux for 48 h, NaHCO,
(saturated, aq) was added and was extracted with EtOAc. The combined organic

layers were dried, filtered and concentrated to obtaln the desired anliine H5 which
was of sufficient purity to employ in further transformations.

Step D

Step E
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,Me
b  MeOH  MeOC ! o
+ HI“ ——
[l s |
CO,Me

Me H3 He
Dimethyl acetylene dicarboxylate A3 (0.16 mL, 1.33 mmol) was added to solution of
anitine H5 (0.18 g, 1.33 mmol) In MeOH (3.0 mL) at R.T. The solution was heated
at reflux for 3 h., cooled to R.T. and a saturated NaCl solution was added. The
mixture was extracted with EtOAc (3x) and the combined organic layers were then
dried, filtered and concentrated followed by purification by flash column
chromatography (9:1 to 1:1 hex:EtOAc) to afford the desired clefin H8 (0.28 g, 78%).

moc M A0 o Moo N A°
O 2

COMe

He H7

A flask containing starting olefin H8 (0.29 g, 1.04 mmol) in dipheny! ether (2.0 mL)
was lowered into a pre-heated sand bath (350°C). When the Internal temperature of
the reaction reached 225°C, the flask was heated for 6-7 minutes during which time
the internal temperature rose to 240'C. The reaction mixiure was then removed from
the sand bath and allowed 1o slowly cool to R.T. A precipitate formed upon standing.
Diethyl ether was added and the solution was filtered and rinsed with additional
digthy! ether to yield a light-brown solld H7 (0.20 g, 77%). MS 248.0 (MH)".

Step F

EXAMPLE 3J
Syntheslis of 2-carbomethoxy-4-hydroxy-8-methylthloquinoline (J3):

Step A
- \fjm
_ MeO,C P
H'“b + © 0 MaOH HN
s heat
J1

J2

Dimethyl acetylene dicarboxylate A3 (5.21 mL, 35.81 mmol) was added dropwise to
a solution of 2-methylmercaptoaniline J1 (5.0 g, 35.81 mmol) in MeOH {100 mL).
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Caution the reaction Is exothermic. The mixture was heated at a gentie refiux for 2
hours, cocled and concentrated under vacuum. The crude material was purified by
fiash column chromatography with hexane : EtOAc (90 :10) to provide, after
evaporation of the pure fractions, the dlester adduct J2 (10.53 g; 37.43 mmol; 99%
yleld).

Homogeneity by HPLC (TFA) @ 220 nm : 85%.

MeO,C ” -
HN diphenyl ether ““q
—_— |
240-200°C
StepB 2 OH

The diester J2 (10.53 g, 37.43 mmol) was dissolved in diphenyl ether (35 mL) and
the reaction mixture placed into a pre-heated sand bath at a bath temperature of
350-400°C. Once the reaction mixture attalned an internal temperature of 245C, a
count of six minutas was begun before the bath was removed and the reaction
allowed to cool to room temperature. A precipitate formed. which was suspended in
ether, filtered and washed agalin with ether to provide the C8-SMe quinoline product
J3 (6.15 g; 66%). MS (M + H)"; 250 Homogeneity by HPLC (TFA) @ 220 nm: 99%.

EXAMPLE 3K

Synthesls of 7-tert-butyloxy-2-carbomethoxy-4-hydroxy-8-methylquinoline
(Ke)

Step 1:

THF
2:1)

A H Q,
N BFy.ELO N
o ﬁm . gifu\ok s o b/"\ﬁ
K1 K2 K3

To a solution of 2-methyl-3-nitrophenol K1 (1.1 g ; 7.18 mmol) in THF (13 mL) was
added cyclohexane (27 mL; a solution was maintained). terf-Butyl
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trichloroacetimidate K2 (5.36 mL ; 28.73 mmol) was added followed by a catalytic
amount of boron trifluoride etherate (143.8 pul_; 1.14 mmol) and the reaction was
stired at room temperature for 15 h. The reaction was incomplete (by analytical
HPLC) and an additional amount of feri-butyl trichloroacetimidate (1.4 mL ; 7.51
mmol) was added (reaction remains In solution). The reaction was complets after
stirring at room temperature for 5 h. Solid sodium bicarbonate was added, and the
mixture was filiered, insed with dichlormethane and evaporated to dryness to
provide a white solid. The solid was triturated with dichloromethane, the white solid
fitared and discarded (= trichloroacetimide). The filirate was concentrated and
loaded onto a flash column for purification (hexane : EtOAc 9 : 1) to provide the pure
2-methyl-3-fert-butoxynitrobenzene K3 (1.17 g ; 78%). Homogeneity by HPLC
(TFA) @ 220nm : 96%

Step 2:
-.3: + Pd/C, 10% —EoH HN
o) j( : H, j<
vt K4

To a solution of 2-methyl-3-terf-butoxynitrobenzene K3 (1.31 g; 6.26 mmol) In
absolute ethanol (30 mL) was added 10% Pd/C catalyst (130 mg) . The solution
was hydrogenated under a hydrogen filled balloon at atmospheric pressure and
room temperature for 63 h. The reaction mixture was filtered through a Celite pad,
rinsed with absolute EtOH and evaporated to dryness to provide 2-methyl-3-fert-
butoxyaniiine K4 (1.1 g ; 6.14 mmol ; 8% yield). M.S. 180 (M+H)+ . Homogenelty
by HPLC (TFA) @220nm : 96%

Step 3.

u.u\bm,oj( . ‘I"i o~ _h_M:L_ m.cf\b,o\ﬁ

0
P
A3

Dimethyl acetylene dicarboxylate A3 (749 puL, 5.97 mmol) was added dropwise to a
-55.
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solution of 2-methyl-3-teri-butoxyaniline K4 (1.07, 5.97 mmol) in MeOH (14 mL).
The mixture was heated at a gentle reflux for 2 hours, cooled and concentrated
under vacuum. The crude material was purified by flash column chromatography
with hexane : EtOAc (85 : 5 ) to provide, after evaporation of the pure fractions, the
diester adduct (1.13 g ; 3.52 mmol ; 59% yleld). M.S. 320.0 (M-H) 322.1 (M+H)".
Homogeneity by HPLC (TFA) @ 220 nm : 92%.

f:rf“""’“"“k@f“

The diester K5 (1.13 g, 3.52 mmol) was dissolved in diphenyl ether (3.0 mL) and the
reaction mixture placed Into a pre-heated sand bath at a bath temperature of 400-
440°C. Once the reaction mixture attained an internal temperature of 230°C
(observe MeOH evolution at 220°C) a count of six minutes was begun before the
bath (temperature end point : 242°C) was removed and the reaction allowed to cool
to room temperature. No solid formed upon cooling, therefore the crude mixture was
flash purified with hexane : EtOAc (8 : 2 to remove the diphenyl ether , then, 4 :8to
complete elution of the product) to provide the C7-O-tert-Bu,C8-Me quincline K& as
a belge solld (838 mg ; 82%). MS 288.0 (M-H)' 290.0 (M+H)" .Homogeneity by
HPLC (TFA) @ 220 nm : 99%.

Step 4:

This quinoline moiety was used for the synthesis of compounds 1032 and 1033 of
table 1. For the synthesls of compounds 1034, 1035, 1057 and 1058, also of table
1, quinoline K@ was used. Conversion of the C7-tert-butyl-ether group to an
hydroxyl group was done by treatment of the final compound with 50% TFA in
dichioromethane for 30 min. at 0°C then for 30 min. at R.T. , evaporated to dryness,
diluted with water and lyophilized.

EXAMPLE 3L
Synthesis of 2-carbomethoxy-4-hydroxy-8-methoxyquinoline (L3):
Step A

-58-

8%
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. G 4
P MeO.C ”
"'"\é MeOH H
+ ———
3 heat
L1

L2

Dimethyl acetylene dicarboxylate A3 (5.5 mL, 44.74 mmol) was added dropwise to a
solution of o-anisidine L1 (5.0 mL, 44.33 mmol) In MeOH (100 mL). Caution the
reaction is exothermic. The mixture was heatad at a gentle reflux for § hours, cooled
and concentrated under vacuum. The crude material was purified by flash column
chromatography with haxane : EtOAc (85 : 5 to 90 :10) to provide, aftar avaporation
of the pure fractions, the dlester adduct L2 (10 g; 37.70 mmol; 85% yleid).
Homogeneity by HPLC (TFA) @ 220 nm : 82%.

lm ”~
M,c\rj:u -~
uN diphenyl ether “Nq

240-280°C
Steo B L2 " L3
The diester L2 (10 g, 37.70 mmol) was dissolved in diphenyl ether (15 mL) and the
reaction midure placed into & pre-heated sand bath &t a bath temperature of 350-
400°C. Once the reaction mixdure attained an Intemal temperature of 240°C, a count
of six minutes was bagun before the bath was removed and the reaction allowed to
cool to room temperature. No solld formed upon cooling, therefore, the crude
mixture was flash column purified with hexane : EtOAc (6 : 4 to 5 : 5 to remove
Impurities, then, 2 : 8 to complete elution) to provide the C8-OMe quinoline product
L3 (4.56 g; 52 %). MS (M- HJ; 231.9 Homogenelty by HPLC (TFA) @ 220 nm:
88%.

EXAMPLE 4
Preparation of Dipeptides
Synthesis of dipeptide 1
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H
S
- -
° N
P2 P1 1 0

A mixture of Boc-hydroxyproline P2 (50.0 g, 216 mmol), vinyl-ACCA methyl ester P1
(42.25 g, 238 mmol, 1.1 equiv.), TBTU (76.36 g, 238 mmol, 1.1 equiv.) and DIPEA
(113 mL, 648 mmol, 3 equiv.) In DMF (800 mL) was stirmed at R.T. under a nitrogen
atmosphere. After 3.5 h, the solvent was evaporated and the residue extracted with
EtOAc. The extract was washed with hydrochloric acid (10%), saturated sodlum
bicarbonate and brine. The organic phase was then dried over magnesium sulfate,
filtered and evaporated to afford an oll. After drying overnight under high vacuum,
dipeptide 1 was obtained as a yeliow foam (72.0 g, 94%, purity >85% by HPLC).

Loy
e

P i dipeptide 3
0

ﬁfins@. —-*Tfi%-'—-

Dipeptide 1 (72.0 g, 203 mmol), triphenylphosphine (63.94 g, 243.8 mmol, 1.2
equiv.) and 4-nlrobenzolc acid (41.08 g, 245.8 mmol, 1.2 equiv) were dissolved in
dry THF (1.4 L) The stirmed solution was cooled to 0°C under a nitrogen
atmosphere. Diethyl azodicarboxylate (38.4 mL, 244 mmol, 1.2 equiv.) was then
added dropwise over 45 min and the reaction allowed to warm to R.T. After 4 h, the
solvent was evaporated. The residue was divided Into four portions. Each of these
was purified by chromatography over flne silica gel (10-40 um mesh, column
dlameter 12 cm, column length 16 cm) using a gradient of 2 :1 hexane/EtOAc to 1:1
hexane/EtOAc to pure EtOAc. In this manner, the Boc-dipeptide ester 2 was
obtained as an amorphous white solid after evaporation of the solvents and drying of
the residues under high vacuum at 70°C for 1 h (108.1 g, quantitative). A solution of
4N hydrogen chioride In dioxana was added to the Boc-dipeptide ester 2 (108 g,
243 mmol) resulting In a coloriess solution. The solution was stired at R.T. for 1 h.

The solvent was evaporated and the residue placed under high vacuum for 3 h
- 5. -

P2-P1

a\
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affording the hydrochloride salt of compound 3 as an amorphous solid. The solid
was used as such.

EXAMPLE 5
Preparation of Tripeptides
Synthesis of tripaptide 8a

s’ "'
M ROt

Carbamata 4b (6.15 g, 22.5 mmol) and TBTU (7.72 g, 24.7 mmol) were suspended
in DCM and the suspension was stirmed rapidly. DIPEA (3.92 mL, 22.5 mmol) was
added at R.T. and after 10 min, the reaction was nearly homogeneous. A solution of
dipeptide 3 (10.39 g, 23.6 mmol) in anhydrous DCM (100 mL) containing DIPEA
(4.11 mL, 23.62 mmol) was then poured Into the reaction. The resulting yeliow
solution was allowed to stir for 14 h. The solvent was then evaporated ylelding a
yellow syrup which was extracted with EtOAc (300 + 150 mL) and washed with
0.05N HCI (2x 200 mL), saturated Na;CO, (300 mL) and brine (150 mL). The
combined extracts were dried over MgSO, and evaporated to yleld the tripeptide 8a
as a pale yellow foam (15.68 g, quantitative).

Synthesis of tripeptide 7a:

o O-¢ .,
O g — A

The tripeptide 6a (15.68 g) was dissolved in THF (200 mL) and water (30 mL) was
added. The resulting solution was cooled to 0°C and a solution of lithium hydroxide
monohydrate (1.18 g, 28.12 mmol) was added over 3 min with vigorous stirring.
After 3 h at 0'C, the exceas base was neutralized with 1N HCI (final pH ce. 8) and
the THF evaporated, resulting in an aqueous suspension {yellow gum). The mixture

AT
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was extracted with EtOAc (2x 200 mL) and washed with saturated NaHCO, (2x
300 mL). The combined extracts were dried over MgSO, and evaporated to yleld a
pale yellow foam. Flash chromatography of the foam over silica gel using EtOAc
eluent afforded 7a as a whita amorphous solid (8.77 g, 91%).

Is of tripeptide 8b

Ckui,;tg v mg#__,ﬂi Q

The cyclopentylurea-Tbg 5 (2.21 g, 9.10 mmol) and TBTU (3.12 g, 10.0 mmol) were
dissolved/suspended in anhydrous dichioromethane (40 mL) and DIPEA (1 equiv.)
was added. The reaction was stired at amblent temperature under a nitrogen
atmosphere until the solution became nearly homogeneous (ca. 10 min). A solution
of P1-P2 dipeptide (4.20 g, 9.56 mmol) in anhydrous dichloromethane (35 mL
containing 1 equiv. DIPEA) was then added to the reaction and the resulting yellow
solution allowed to stir for 14 h after the reaction was rendered basic by the addition
of DIPEA (ca. 1.5 mL). The solvent was evaporated yielding a yellow syrup which

was extracted with ethyl acetate (150 + 50 mL) and washed with 0.1N HCI {150 mL),

water (100 mL, emulsion broken with brine), saturated Na;CO, (150 mL) and brine
(100 mL). The combined extracts were then dried over MgSO, and evaporated to a
pale yellow solld 6b (6.21 g, HPLC purity 85%).

Synthesis of tripeptide 7

o€ H
Qni?%@u%:“‘ o Q“kt&‘@'

The crude pNBz ester 8b prepared above was dissolved in THF (S0 mL) and
methanol (40 mL) added. 1.0N sodium hydroxide solution (12.0 mL; 12.0 mmol)
was then added with vigorous stirring over 10 min (dropping funnel) and the

A3
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hydrolysis allowed to proceed at amblent temperature. After 2 h, the excess base
was neutralized by the careful addition of 1 N HCl (ca. 1.5 mL, added dropwise until
the yellow color faded; final pH ca. 8). The organic solvents were evaporatad and
the aqueous residue was exiracted with ethyl acetate (150 + 50 mL) and washed
with saturated sodium bicarbonate (3x 150 mL) and brine (100 mL). The combined
extracts were dried over MgSO, and evaporated to a pale yellow, amorphous solid
which was dried under high vacuum 7b (4.11 g, 87% from the P3-urea, HPLC purity
93%).

esis of B ivative 7aBrs Y
aal..Yi:g{ . Q e O

TaBrs
To & cooled solution (0'C) of the tripeptide (10 g; 20.85 mmol), brosyl chioride
(11.19 g; 43.79 mmol) and dimethylaminopyridine (254 mg; 2.09 mmol) dissolved in
dichloromethane (75 mL), trlethylamine (10.2 mL; 72.88 mmol) was added dropwise.
The yellow solution was stired 1 hour at 0°C, then was slowly allowed to warm to
room temperature and stirred 80 hours at room temperature. The reaction mixture
was concentrated to dryness, dlluted with EtOAc, washed with saturated sodium
bicarbonete solution, water and brine, dried (MgS0,), filtered and evaporated to
dryness to obtain the crude product The crude material was purified by flash
column chromatography with hexane : EtOAg; 60 : 40 to 50 : 50 to provide the pure
product 7aBrs as a white foam (11.66 g; 80%).
M.S. 698 (M+H)"; 700.2 (MH+2)". Homogenelty by HPLC (TFA) @ 220 nm: 88%.

EXAMPLE 6

Introduction of quinoline moletles Into the tripeptides:
is of Intermediate 10a vii i ent;

-61-

&
U
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‘.’-5»0' ) ) . caco, g ”
&ol;([:i < + (EQH’L’ T O"lﬂx{?ﬂs@

The brosylate 7aBrs (0.5 g; 0.71 mmol), bromoquinoline B8 (234 mg; 0.75 mmol)
and ground cesium carbonate (58 mg; 0,78 mmol) were all dissolved in 1-methyl-2-
pyrrolidinone (7.6 mL), and the solution was heated to 70°C and stirred for 7 h. The
solution was subsequently cooled to room temperature and worked-up. The reaction
mixture was poured Into EtOAc, washed with HzO (1X), NaHCO; (saturated; 2X),
brine (5X), dried, filtered and concentrated to afford the crude product (0.585 g) as
an off white solld. Purification by flash column chromatography (1:30 sillca gel; 7:3
EtOAc/hexane) afforded pure product 10a (77%; 0.429 g) as a white solid.

MS 775.2 (M+2H)" . Homogenelty by HPLC (TFA) @ 220 nm : 96%.

i Intermediate ig Mitsunobu reaction:

Q oy
Qoiauj:g':é;y@ . tizio . O(} .=—$CL° 1%%?;
Ta 0" ) :b N ~

Cd

To the tripeptide 7a (1.55 g; 3.23 mmol) dissolved In THF (30 mL), the
hydroxyquinoline A5 (1.08 g; 4.37 mmol) was added followed by 0.5 m
triphenyiphosphine silyl ester in THF (13 mL; 6.48 mmol). To the yellow suspansion,
was added dropwise the DIAD reagent (1.27 mL; 6.46 mmol) and stirred at room
temperature for 2 hours, worked-up by dropwise addition of 1M TBAF/THF solution
(11.3 mL; 11.31 mmol) and stirmed at room temperature overnight. By analytical
HPLC, it Is evident that the cleavage of the formed phosphine oxide by-product (to a
water soluble molety) Is complete. The reaction was diluted with EtOAc, washed
with saturated sodium bicarbonate solution (2x), water (2x), cold 1N NaOH (2x;
removes axcess quinoline), water (2x) and brine (1x), dried (MgSO,), flltered and
evaporated to obtain a beige solid . The crude material was flash column purifled
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with hexane : EtOAc (8 : 2) to obtaln the product 10b as an ivory solld (1.82 g; 84%).
M.S. 707.4 (M-H) 708.4 (M+H)". Homogeneity by HPLC (TFA) @ 220 nm : 94%.

EXAMPLE 7
Synthesls of Compound 1007:

- »—&%
Q. ir(?g@

Compound 1007

e
Qixrfls - Qifqr? P

Tripeptide 10b (148 mg, 0.210 mmol), in 5 mL of a 1:1 mbcture of THF-MeOH, was
cooled to 0'C for the addition of a 1N NaOH aqueous solution (0.24 mL, 0.240
mmol). The resulting solution was stired 15 min at 0°C, 1.5 h at R.T. and found to
be Incomplete by analytical HPLC. Additional 1N NaOH (0.05 mL,

0.05 mmol) was added and the reaction stimed for an additional hour. The
midure was quenched with 1 M HC!, evaporated to near dryness, diluted with water,
frazen and lyophlilzed to provide the acld 11b {crude material used for next step;
assume 0.210 mmol).

Reverse Phase HPLC Homogenaelty (0.06% TFA; CH5;CN : H;0) : 89%.
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-Gt rgten
Qolmrgﬁg?‘_ - QOIPZE.E;@

12b

Sodium salt 11b (assume 0.210 mmol) was dissolved in THF (5 mL), triethylamine
(75 uL; 0.538 mmol) was added and the solution cooled to 0°C.
Isobutyichloroformate {45 pl; 0.346 mmol) was added dropwise and the white
suspension was stimed at 0'C for 1 hour, followed by the addition of a solution of
diazomethane (1M in diethyl ether; 1 mL; 0.898 mmol). The reaction mixture was
stimed 15 min at 0°C, 1 hour at R.T. and evaporated to provide a thick suspension.
This suspension was dissolved In EtOAc, washed with saturated NaHCO, (2x), brine
(1x), dried {MgSO,), fillered and evaporated to give the crude diazoketone product
12b (145 mg, 85%).

M.S.(electrospray) : 717.4 (M-H) 719.4 (M+H)" . Reverse Phase HPLC
Homogeneity (0.06% TFA; CH;CN : H;0) : 85%.

e 12b:

=to 6ot
QL ﬁ;r? 7 ak ﬁq,;n .

At 0'C, to a solution of diazoketone 12b (145 mg, 0.201 mmol) in THF (4 mL) was
added dropwise an HBr solution (48% aq., 0.1 mL) and the mixture was stirmed for
1.25 h. The mixiure was quenched with a saturated NaHCO, solution, then the THF
was evaporated. The residue was diiuted with EtOAc, washed with a saturated
NaHCO, solution(2x), brine (1x), dried (MgSO,), filtered and evaporated to provide
the crude bromoketone 13b (139 mg, 89%).

M.S.(electrospray) : 773.3 (MH+2)" 771.3 (M+H)" 769 (M-HY.

-64-
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a-Bromoketone 13b (49 mg, 0.0635 mmol) and N-neopentytthiourea 8a (12 mg;
0.0688 mmol) were dissolved in isopropanol (3 mL) and the yellow solution was
heated at 75 C for 1 hour. The solution was allowed to cool to R.T. and evaporated
to dryness. This crude material 14b was used for next step (assume 0.0635 mmol).
M.S.(electrospray) : 845.5 (M-H)" 847.5 (M+H)".

Reverse Phase HPLC Homogenelty (0.06% TFA; CH;CN : H,O) : 68% (contain 18%
of starting thlourea).

r 14b:

ﬁp‘ o
CLJ?%? — AN

Compound 1007
To a solution of methyl ester 14b (53 mg, 0.0626 mmol), In a 3.5 mL mixture of
THF:H;O (2.5:1), was added solld LIOH-monohydrate (27 mg, 0.643 mmol). 0.5 mL
of MeOH was required to obtaln an homogeneous solution. The resulting reaction
was sfirred at room temperature overnight. The organic solution was quenched with
acetic acid and concentrated to provide an off white suspenslon. The crude material
was purified by preparatory HPLC (YMC Combiscreen ODS-AQ, 50 x 20 mm ID S-5
micron, 120 A; A= 220 nm) using a linear gradient and 0.08% TFA CH,CN/H;O.
The pure fractions were combined, concentrated and lyophilized to provide the
product 1007 as the TF salt (21 mg; 40% yield).
'H NMR (400 MHz, DMSO-dg): ca. 85:15 mixture of rotamers, maljor rotamer
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description; 8 12.31 (br s, 1H), 8.56 (s, 1H), 8.20-8.08 (m, 1H), 8.05 (d, J = 9.2 Hz,
1H), 7.46 (br s, 1H), 7.30 {d, J = 9.0 Hz, 1H), 6.99 (d, J = 8.6 Hz, 1H), 5.79-5.66 {m,
1H), 5.50-5.40 (m, 1H), 5.23-5.14 (m, 1H), 5.10-5.02 (m, 1H), 4.70-4.61 {m, 1H),
4.48-4.33 (m, 2H), 4.16-4.08 (m, 1H), 4.04-3.93 (m, 1H), 3.95 (s, 3H), 2.60 (s, 3H),
2.58-2.49 (m, 1H), 2.40 (br s, 2H), 2.32-2.21 (m, 1H), 2.08-1.98 (m, 1H), 1.80-1.22
(m, 10H), 1.04 (m, SH), 0.97 (s, OH).

M.S.(electrospray) : 831.5 (M-H)' 833.5 (M+H)" . Reverse Phase HPLC
Homogeneity (0.06 % TFA; CH;CN : H;O) : 99 %.

:;:::: of Compound 5005
B 8 dls
m Compound 3005

e, o\

O‘uiujﬁ:?n;% LE‘ZKI‘ . Q,«@i?ﬁj

To a solution of the brosylate 7b Brs (1.89 g, 2.71 mmol) and quinoline F4 (670 mg,
2.71 mmol}) in 1-methyl-2-pyrrolidinone (26 ml) was added cesium carbonate (871
mg, 2.98 mmol) at ambient temperature. The reaction mixture was heated at 70°C
for 12 hours, cooled to ambient temperature and diluted with EtOAc (100 mL),
washed with water (2x 50 mL), saturated NaHCO, solution containing 1M NaOH
(1/5 of the volume) (50 mL) and brine (50 mL). The organic phase was dried over
MgSO,, filtered and concentrated to afford the crude product as a yellow oil, which
was purifled by flash chromatography over silica gel column (250-400 Mesh), eluting
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with EtOAc/hexanes (13:7), to afford 1.27 g of & bale yellow solid (contaminated with
20% of starting quinoline). The solid was dissolved In THF (15 mL) and the
suspension was treated with CH,N, (5 mL) at R.T. for 12 hours, then concentrated.
The residue was purified by flash chromatography over silica gel column (250-400
mesh) eluting with EtOAc/CHCI, {12:6) to afford 0.9 g of pure 10c as a pale yeliow
foam (48%).

Step 2:
The converslon of the 2-carbomethoxy group of 10¢ Into the 2-(1-oxo-2-bromo)ethyl

group of 13¢c was done using the reaction sequence described In example 7, steps
1,2and 3.

Step 3.
Reaction with thiourea derivative and final hydrolysis:

2

geeas Relnr el
WG T O

Compound 5005
To the solution of 13¢ (50 mg, 0.085 mmol) in isopropanol (3 mL) was added
isopropyithiourea 8g (10 mg, 0.085 mmol). The reaction mixture was stirred at 70°C
for 45 minutes. HPLC revealed complete consumption of the starting material.
Cooled to ambient temperature and diluted with THF {2 mL) and 1.0N sodium
hydroxide solution (0.325 mL). Stirmed at amblent tempereture for 12 hours, the
reaction mixture was concentrated to dryness. The residue was dissolved in DMSO
{2 mL) and the solution was Injected onto a Combi-Prep HPLC column. The pure
fractions were pooled and lyophilized to yield 26.1 mg of Compound 5005 as an
amorphous yellow solid (trifluoroacetate salt) (50%jyleld).
1H-NMR (400 MHz, DMSO-d,): 5 8.80 and 8.82 (two s, 1H), 8.01-8.11 (m, 1H), 7.98
(s, 1H), 7.88 (s, 1H), 7.72 and 7.75 (two s, 1H), 5.90-6.03 (m, 1H), 5.80-5.90 (d, J=
16Hz, 1H), 5.82-5.79 (m, 2H), 5.15-5.26 (m, 1H), 4.98-5.13 (m, 1H), 4.44-4.81 (m,

-87 -
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2H), 4.16-4.23 (m, 2H), 4.08-4.13 (m, 2H), 3.984.01 (two s, 6H), 3.27 -3.38 (m, 1H),
2.53-2.70 (m, 1H), 2.32 and 2.36 (two s, 3H), 1.96-2.09 (q, J = 8 Hz, 17 Hz, 1H),
1.31-1.87 {m, 7H), 1.23-1.30 (m, 7H), 1.02-1.13 (m, 1H), 0.87 and 0.94 (two s, 8H).

EXAMPLE §
Synthesis of Compound 4004
’CO
O X—’;? u@'
oo Compound 4004

a.xui é L(E@ Qai,,t:%?\

To a solution of brosylate 7a Brs (0.14 g, 0.20 mmol) and F4 (0.08 g, 0.24 mmol) in
1-methyl-2-pyrrolidinons {4 mL) was added ceslum carbonate (0.08 g, 0.28 mmol).
The mixture was heated to 70°C and stirred for 7 hr. The reaction mixture was
cooled, poured into EtOAc (30 mL), washed with H;O (2X 50 mL), sat. NaHCO, (2X
50 mL), and brine (3X 50 mL). The organic phase was dried, fitered and
concentrated to a yeliow oll. This material was purified by flash chromatography on
a silica gel column (250-400 mesh) eluting with EtOAc/hexane (2:8), to afford 568 mg
(40% yleld) of the product 10d as a pale yellow semi-solid.

Stap 2:

The conversion of the 2-carbomethoxy group of 10d Into the 2-(1-oxo0-2-bromo)ethyl
group of 13d was done using the reaction sequence described in Example 7, stepa
1,2and 3.
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Step 3
Reaction with thiourea derivative and final hydrolysis:

Gunpalml m
To a solution of bromoketone 13d (34 mg, 0.045 mmol) in isopropanol (2 mL) was
added cyclopentyithiourea 8d (8.4 mg, 0.06 mmol). The reaction mixture was stimed
at 70°C for 45 min, then concentrated to dryness and the rasi&uo was dissolved In a
mixture of THF (1.5 mL) and meathanol (0.3 mL). Water (0.45 mL) was added to this
solution siowly with stirring, followed by LIOH (10.3 mg, 0.24 mmol). The reaction
mixture was stimed at R.T. for 16 h. HPLC revealed that the reaction has proceaded
to completion. The reaction mixture was concentrated, the residue was dissolved In
DMSO and the solution was Injected on to a Combi-prep HPLC column. The pure
fractions were pooled and lyophilized to yleld 16.5 mg (42% yleld) of compound
4004 as an amorphous white solld (trifluoroacetic acid salt).
'H NMR (400 MHz, DMSO-d,) (mixture of rotamers;8:2): 5 8.59 and 8.71 (2s,1H),
8.13 (m,2H), 7.83-7.69 (m,2H), 7.1 (d, J=8.2Hz,0.8H), 6.46 (d, J=8.2Hz,0.2H), 5.76-
5.67 (m,2H), 5.21 and 5.17 (28,1H). 5.05 (d, J=11Hz,1H), 4.53-4.49 (m,2H), 4.25
(br.s,1H), 4.04-3.99 (m,5H), 2.66-2.53 (m,1H), 2.34 (s,4H), 2.07-1.98 (m,3H), 1.76-
1.25 (m, 16H), 0.95 and 0.87 (23.8H).

EXAMPLE 10
Preparation of Dipeptides:
Synthesis of Dipeptide 3:

§ g
'Yy h Y

JoL
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To a solution of the brosylate 3 Brs(4.2 g, 7.32 mmol) and the quinoline A5 {1.45 g,
5.86 mmol) in 1-methyl-2-pyrrolidinone (25 mL) was added cesium carbonate (3.1 g,
9.5 mmol). The mixture was heated to 70°C for 12 h. The reaction mixture was
poured into EtOAc (150 mL), washed with HzO {2X 150 mL), saturated solution of
5 NaHCO, (2X 150 mL) and brine (2X 150 mL). The organic phase was separated,

dried over Na;S0,, filtered and concentrated to afford the crude product as a yellow
oil. This material was purified by flash chromatography over silica gel column (250-
400 Mesh) eluting with 65% EtOAc In hexane to afford 15a (1.8 g, 42%) as a white
solid.

10
EXAMPLE 11
Synthesls of Compound 2015
The synthesis was done according to the following sequence:

T
c Roi e "’f?ff- "

=0OMe E11-8
=0 Na* E119
=CHN; E11-10
=CHBr E11-11

X | ,

-l R=Boc E11-3 -0 Ol o
C. R=H:HCO E114 o
R =PhO(CO) E11-5

: Wi‘?{:- &uiﬁ:ﬂ?: -

[C_R=CH=O Et1 C_X=OMe Ef1-12
R=H: HO E11-2 X=OH Compound 2015

15 E11-1: Potassium cyanide (1.43 g, 22.0 mmol) was added to a stimed solution of
methylcyclopentanol {2.00 g, 20.0 mmol} in glacial acetic acid (1.00 mL) resulting In
a thick slurry. To this was added, dropwise, sulfuric acid (3 mL, caution: exothermic)
at a rate at which the temperature was maintained at ca. 30-35°C. Additional acetic

-70 -
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acid (1 mL) was added to facliitate stirring of the thick paste. The mixture was then
heated to 55-60°C for 30 min followed by stirring at ambient temperature for 16 h.
Ice cold water (35 mL) was then added, the mixture exiracted with ethyl ether (2x
40 mL) and the combined organic phases washed with 5% NaHCO, (5x 30 mL),
dried over MgSO, and the solvent evaporated to yield a pale brown oil (1.16 g). The
pH of the combined aqueous washings was then raised to pH 11 by the addition of
solid K2CO, and the resulting solids filtered and washed with ethy! ether (3x 40 mL).
The filtrate was exiracted with ethyl ether (2x 40 mL), the combined extracts dried
over MgSO, and the solvent evaporated to yleld addlitional product (0.355 g) which
was combined with the above obtained oll (1.52 g, 60 %).

E11-2: 5N Hydrochloric acid (8 mL} was added to a solution of E11-1 {1.50 g,

11.8 mmol) in dioxane (8.0 mL) resulting In some precipitation. Ethanol (4 mL) was
then added and the solution heated to reflux for 4 h. The reaction was then cooled,
the organic solvents evaporated and the aqueous residue washed with hexane

{40 mL). The aqueous layer was then evaporated to dryness (ethanol was used to
azeotrope the last traces of water) and the resulting solid was dried under high
vacuum to yleld the methyicyclopentylamine hydrochloride as a beige solid (1.38 g,
86%).

E11-3: To a stimed, ice cold solution of Boc-Tbg-OH (5.00 g, 21.6 mmol) in
acetonliriie (75 mL) was added benzyl bromide (2.83 mL, 23.8 mmol) under an
argon atmosphere. DBU (3.88 mL., 25.9 mmol) was then added in small portions
over ca. 5 min. The reaulting suspension was stired at 0°C for a further 30 min then
allowed to warm to amblent temperature. After 3 h, the solvent was evaporated and
the residue exiracted with ethyl acetate (50 mL), washed with 1N HCI {2x 25 mL),
5% aq NaHCO; (3x 256 mL) and brine (25 mL), and then drled over MgSQO, and the
solvent evaporated to yield the benzyl ester as a coloriess oll (6.83 g, 88 %).

E11-4: The E11-3 (6.80 g, 21.2 mmol) was dissolved in dioxane (4 mL) and a
solution of 4N HCI In dloxane (30 mL, 120 mmol) added. After stirring at amblent
temperature for 2 h, the solvent was svaporated and the residue allowed to stand
under a stream of nitrogen resulling In slow solidification. This m.alnrial was then
triturated with hexane (2x 50 mL), filtered, air dried for 30 min then placed under

-7T1-



10

15

Case 13/118 WO

high vacuum for 5 days to afford the hydrochloride salt as a white solld (4.88 g,
89%).

E11-5: To a stired, Ice cold solution of E11-4 (4.85 g, 16.8 mmol) in tetrahydrofuran
(75 mL) was added diisopropylethylamine (8.20 mL., 47.0 mmol) followed by the
dropwise addition of phenyichloroformate (2.60 mL, 20.7 mmol) under an argon
atmosphere. A thick precipitate formed which, upon vigorous stirring, became a fine
suspension. After 4.5 h, the mixture was concantrated to a third of lis original
volume and then exiracted with ethyl acetate (50 mL) and washed with water (40
mL), 0.5 M KHSO, (40 mL), 5 % NaHCO, (2x 40 mL) and brine (50 mL). The
organic phase was dried over MgSO, and evaporated to yleld the phenyl carbamate
as a coloriess oil which slowly crystallized over a period of days (6.63 g,
quantitative).

E11-8: To a solution of E11-5 (1.00 g, 2.93 mmol) in DMSO (2.00 mL) containing
acetonitrile (1.00 mL) was added diisopropylethylamine (817 plL) followed by the
amine E11-2 (477 mg, 3.52 mmol). The reaction was stirred at amblent temperature
for 2 h and then heated to 70°C for 45 min The solution was then diluted with aethyl
acetate (30 mL), washed with 5% aq K;CO, (4x 50 mL) and brine (50 mL). The
organic phase was dried over MgSO,, the solvent evaporated and the residue
purified by flash chromatography over TLC grade silica gel using 10:1 to 5:1
(gradient) hexane / ethyl acatate as eluent which afforded the urea E11-8 as a white
crystalline solid (798 mg, 79%).

E11-7: To solution of urea E11-8 (780 mg, 2.25 mmol) in absolute ethanal (10 mL)
under an argon atmosphere was added 10% Pd-C catalyst (100 mg). The systam
was purged three times with Hz and then stirred vigorously under a hydrogen-
balloon. After 3 h, the catalyst was filtered over Celite and the filtrate evaporated.
The residue was then dissolved in methanol (ca. 10 mL), filtered through a Milllpore
Millax 0.45 uM filter and then evaporated to yield the acid E11-7 as a white solid
(539 mg, 93%).

15b: The Boc-dipeptide 15a (1.23 g, 2.11 mmol) was dissolved in dry dioxane (2
mL) and a solution of 4N HCI In dioxane (10 mL, 40 mmol) added, resulting in a

-72-
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bright yellow solution which was allowed to stand at amblent temperature. After 3 h,
the solvent was evaporated resutting in a gummy yellow solid which was triturated
with dichloromethane (ca. 10 mL) and evaporated to a canary yellow powder which
was dried under high vacuum (1.23 g, quantitative).

E11-8: The urea E11-7 {239 mg, 0.932 mmol) and TBTU (3.06 mg, 0.979 mmol)
ware dissolved/suspended In anhydrous dichloromethane (4 mL) and
dlisopropylethylamine (157 uL, 0.900 mmol) added. The reaction was stirred at
ambient temperature under a nitrogen atmosphere until the solution became nearly
homogenecus (ca. 5 min). A solution of dipeptide 15b (494 mg, 0.888 mmol) in
dichlioromeathane containing dlisopropylethylamine (314 uL, 1.8 mmol) was then
added and the resulting solution allowed to stir for 3 h after the reaction was
rendered basic by the addition of additional dilsopropylethylamine (ca. 0.15 mL).
The solvent was evaporated yielding a yellow syrup which was extracted with ethyl
acetate (2x 50 mL) and washed with saturated NaHCO, (2x 50 mL) and brine (30
mL). The combined extracts were then dried over MgSO, and evaporatad to afford
the tripeptide E11-8 as a fibrous white solid (650 mg, 97 %).

E11-8: The ester E11-8 (845 mg, 0.894 mmol) was dissolved in tetrahydrofuran (16
mL) containing methanol (8 mL) and 1.0N aqueous sodium hydroxide solution {800
mL, 0.900 mmol) then added dropwise with vigorous stirring at amblent temperature.
After 5 h, the solution was evaporated (keeping the bath temperature below 30°C)
and then placed under high vacuum ovemight to afford the carboxylate salt as a
pale yellow solid (725 mg, quantitative) which was used without further purification
(ca. 10 % of diacld present).

E11-10: To a stimed, Ice cold suspension of sodium salt E11-9 (0.894 mmol) in
tetrahydrofuran (10 mL) under an argon aimosphere was added triethylamine (240
pl. 1.72 mmol)followed by the dropwise addition of Isobutyl chloroformate (174 L,
1.34 mmol). The resulting suspension was stirrad at 0°C for 3 h and a solution of
diazomethane in ethyl ether (0.7M, 10 mL, 7 mmol) then added. The yellow
suspension was stimed for 30 min at 0°C and then allowed to warm to amblent
temperature. After 1 h, nitrogen was bubbled through the suspension for 15 min, to
remove the excess diazomethane and the solvent evaporated. The residue was

-73-
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extracted with ethyl acetate (20 mL) and washed with 5% aquecus NaHCO; (20 mL)
and brine (20 mL). The organic phase was dried over MgSO, and evaporatad to
yield the diazoketone E11-10 as a yellow solld (8268 mg (968%).

E11-11: To a stirred, ice cold solution of diazoketone E11-10 (620 mg, 0.850 mmol)
In tetrahydrofuran (2 ml.) was added dropwise 48 % aqueous hydrobromic acid (144
pL, 0.850 mmol) and the reaction atirmed for 30 min The solution was then dlluted
and extracted with ethyl acetate (30 mL) and washed with 5% aqueous NaHCOs (2x
20 mL) and brine (20 mL). The organic phase was dried over MgS0, and
evaporated to afford the bromoketone E11-11 as a yellow solid (611 mg, 92 %).

E11-12: To a solution of bromoketone E11-11 (75 mg, 0.10 mmol) in isopropanol
(0.30 mL) was added dlisopropylethylamine (87 ulL, 0.50 mmol) and N-
acetytthiourea (18 mg, 0.15 mmol). The stimed mixture was heated to 70°C for 1 h
and then extracted with ethyl acetate (30 mL) and washed with 5% aqueous
NaHCO; {20 mL) and brine (20 mL). The organic phase was dried over MgSO, and
evaporated to yleld the crude aminothiazole as a yellow solld which was used
without further purification.

Compound 2015: The ester E11-12 (0.10 mmol) was dissolved in tetrahydrofuran
(0.80 mL) and methanol (0.25 mL) and 1.0 N lithium hydroxide (800 pL, 0.80 mmol)
added. After stirring at ambient temperature for 2.5, the organic solvents were
evaporated and the resulting aqueous residue was dlluted with DMSO (1 mL) and
acetic acid (0.7 mL) and the solution Injected onto a Combi-Prep HPLC column.
The pure fractions were pooled and lyophliized to yleld the final Inhibitor 2015 as an
amorphous yellow solid (trifluoroacetate salt, 16 mg, 20 %): H-NMR (400 MHz,
DMSO-dy): § 0.87 and 0.86 (two s, 8H), 1.19 and 1.28 (two s, 3H), 1.24-1.90 (m,
8H), 2.03 (app q4, Japp = 8.8 Hz, 1H), 2.20 (s, 3H), 2.2-2.28 (m, 1H), 2.60 (s, 3H),
3.83-4.05 (m, 2H), 3.93 (s, 3H), 4.19-4.23 (m, 2H), 4.38-4.48 (m, 3H), 4.81 (app t,
Japp = 7 Hz, 0.2H), 5.03-5.07 (two sets of overlapping dd, 1H), 5.16-5.24 (two sets
of overlapping dd, 1H), 5.38 and 5.42 (two br. 8, 1H), 5.67-5.83 (m, 1H), 5.95-6.04
(m, 2H), 7.26 (d, J = 0.4 Hz, 0.8H), 7.40 (d, J = 9.4 Hz, 0.2H), 7.43-7.55 (br. m, 1H),
7.89(d,  =9.2 Hz, 0.2 H), 8.04 (d, J = 9.2 Hz, 0.8H), 8.08 (br. s, 1H), 8.54 (s, 0.8H),
8.87 (s, 0.2H), 12.37 and 12.42 (two br. s, 1H).

-74 -
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EXAMPLE 12
Synthesls of Compound 1038

,oti:JL.
Cre ﬁ;,f;ﬁ

Compound 1038
5 Using a reaction sequence similar to the one described in the last six steps of
Example 11, but using carbamate 4c (Example 15) instead of urea 11-7, the
following carbamate bromoketone E12-1 was prepared:
Ja

o A I e . —L ,om)'\;
G

E12-1 Compound 1038
Converslon of the bromoketone to final compound was done as follows:

10 To a solution of the bromoketone E12-1 {60 mg, 0.076 mmol) in Isopropanol (3 mL)
was added Isopropytthiourea 8g (11.7 mg, 0.99 mmol). The reaction mbdure was
heated at 70°C for 45 minutes. HPLC revealed complete consumption of the
starting material. The reaction mixture was cooled to ambient temperature, diluted
with THF (3 mL) and 1.0N sodlum hydroxide solution (1 mL) was added. After

15  stiming at amblent temperature for 12 hours, the reaction mixture was concentrated
to dryness. The residue was dissolved in DMSO (2 mL) and the solution was
injected onto a Combi-Prep HPLC column. The pure fractions were pooled and
lyophilized to yield 8 mg of Compound 1038 as an amorphous yellow solid
(trifluoroacetate salt) (15% yleld).

20 'H-NMR (400 MHz, DMSO-ds): & 12.35 (br s, 1H), 8.56 and 8.76 (two s, 1H), 7.72-
-75-
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8.27 (m, 2H), 7.23-7.68 (m, 2H), 6.68-6.95 (d, J= 8Hz, 0.8H), 6.18-6.34 (d, J=9Hz,
0.2H), 5.61-5.81 (m, 1H), 5.52 (broad s, 1H), 5.13-5.27 (m, 1H), 4.96-5.13 (m, 1H),
4.31-4.50 (m, 3H), 3.74-4.17 (m, 8H), 2.63-2.60 (m, 3H), 2.20-2.36 (m, 1H), 1.95-
2.09 (m, 1H), 1.70-1.91 {m, 2H), 1.95-2.09 (m, 1H), 1.37-1.61, (m, 6H), 1.18-1.32
(m, 9H), 0.87 and 0.96 (two s, 9H).

EXAMPLE 13
Synthesls of Compound 2013
T swide
o 2HC: — i
>LN::I§1:[ + ) N%:. >LH “\t[o : %;.

15b E13-2

!

l
v
<83 .
E11-5 ﬂ\liﬁ?;-j}

Compound 2013
Urea Acld E13-1: The urea-P3 acld was prepared from tert-butylamine and E11-5
by the same sequence of reactions as described In Example 11.

Tripeptide ester E13-2: The urea-P3 acid was coupled with the P1-P2 fragment
15b as described In Example 11.

Compound 2013: The final inhibitor was prepared from E13-2 by a sequence of

steps identical to that described in Example 11. The product of the final

saponification was Isolated as an amorphous yellow powder (irifluoroacetate salt, 21

mg, 28 %). 'H-NMR (400 MHz, DMSO-ds): § 0.91 and 0.96 (two s, 9H), 1.15 and

1.21 (two s, 9H), 1.28 (dd, J = 5.0, 9.4 Hz, 0.8H), 1.53 (dd, J =5.0, 7.8 Hz, 0.8H),

1.58 (dd, J = 4.3, 9.2 Hz, 0.2H), 2.03 (app g4, Japp = 8.8 Hz, 1H), 2.20 (s, 3H), 2.2-
=76 -
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2.28 (m, 1H), 2.58 (s, 3H), 3.80-4.04 {m, 2H), 3.93 and 3.96 (two 8, 3H), 4.18-4.20
(m, 2H), 4.35-4.45 (m, 3H), 4.83 (app t, Japp = 7 Hz, 0.2H), 5.03-5.07 (two sets of
overlapping dd, 1H), 5.17-5.24 (two sets of overlapping dd, 1H), 5.36 and 5.42 (two
br. s, 1H), 5.66-5.80 (m, 1H), 5.86-6.04 (br. m, 2H), 7.25 (d, J = 9.2 Hz, 0.8H), 7.40
(d, J = 9.2 Hz, 0.2H), 7.4-7.50 (br. m, 1H), 7.88 (d, J = 8.0 Hz, 0.2 H), 8.03-8.15 (br.
m, 1.8H), 8.54 (s, 0.8H), 8.89 (s, 0.2H), 12.38 and 12.42 (two br. s, 1H).

N b & “§:._>>rlniu\r[o u?"‘
E14-2 - E1es l

QA '

o MG 2

E14-2: The urea-P3 acld E14-2 was prepared from E11-5 and amine E14-1 by the
same sequence of reactions as described in Example 11.

E14-3; The urea-P3 acld was coupled with the P1-P2 fragment 15b as described in
Example 11.

The final inhibltor was prepared from E14-3 by a sequence of steps identical to that
described on Example 11. The product of the final saponification was isolated as an
amorphous yellow powder (trifluoroacetate salt, 10 mg, 21 %).

'H-NMR (400 MHz, DMSO-d,): 5 0.74-0.97 (m, 21H), 1.25 (dd, J=5, 9Hz, 1H), 1.47

-77-
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(dd, J=8, 4Hz, 0.2H), 1.53 (dd, J=8, 5Hz, 0.8H), 2.02 (app q*, Jue=8Hz, 0.8H), 2.19
(s, 3H), 2.2-2.27 {m, 1H), 2.59 (s, 3H), 3.31-3.43 (m, 1H), 3.93 and 3.85 (two s, 3H),
3.98-4.02* (m), 4.22-4.26" (m), 4.35-4.39" {m), 4.82 (app t, Jup=7Hz, 0.2H), 5.01-
5.06 (two sets of overtapping dd, 1H), 5.16-5.23 (two sets of overlapping dd, 1H),
5.35 and 5.41 (two br. s, 1H), 5.67-5.79 (m, 1H), 5.87 (d, J=9.4Hz, 0.8H), 5.81 (d,
J=9.4Hz, 0.2H), 8.07 (d, J=8.6Hz, 0.8H), 6.14 (d, J=9.2Hz, 0.2H), 7.24-7.5 (m, 2H),
7.89 (d, J=9.2Hz, 0.2H), 8.04-8.12 (m, 1.8H), 8.54 (s, 0.8H), 8.87 (s, 0.2H), 12.37
and 1241 (two 8, 1H). * obscured by HOD slignal.

EXAMPLE 15

Permutation library:

Both bromo ketones 18a and 18b were used in a permutation llbrary for the parallel
synthesls of compounds as shown In the following scheme:

L.\CEU ";rl "V“' :.::Sl:: a e b ’z:l

L2 ::::.rcdvﬂ,:l,oruclmm Im/L‘

BocN R P
?vy:(}. S § o - Hir?ﬁ;

4X=0
18a L%= OMe, L'= Br, L2= H 5X=NH
18b L% OMe, L'=Cl, L2= H
8- LIOH / THF, H,0
7- HPLC Purification
1; Form of the aminothi
A serles of 8-mL vials were disposed in a reaction block from an ACT498
syntheslizer (from Advanced Chemtach). In each vial was added the thio-derivative
(8) of Interest (0.0688 mmole), the bromoketone {0.0625 mmole) and Isopropanol
(500 pL). The closed vials were heated at 70°C for 1 h. The solvent was then
evaporated using a vacuum centrifuge (SpeedVac) and was co-evaporatad with 1,2-
dichloroethane. The crude products were dried under high vacuum ovemight.

Step 2: Removal of the Boc protecting group
All the vials were treatad with 30% TFA in DCM {500 pL) for 1 h. All vials were

transferred on a vacuum centrifuge to remove the voletlie material.

-78 -
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Step 3: Coupling

In each vial was added the comresponding carbamete (21c to 21g) and carbamate
acld (4b to 4k) (0.0875 mmole), HATU {(0.0875 mmole, 33.27 mg) and DIPEA (0.313
mmole, 55 pL) in 500 pL of DMSO and the reaction mixture was allowed to proceed
ovemight.

AL AL Al Aty

AP ALK i

j/‘oip‘/m.u /‘ojj:u\’tm.n Fv‘o"f‘uj‘/m.ﬂ

ClO’H:fm Ioj‘u:fcta.ﬂ \/‘oj‘;’fw
PO S o

ax
)
All reactions were diluted with 400 yL of DMSO and 200 plL THF. A solution of

500 pL of 2N aq LiOH (1 mmol) was added to each vial and allowed to proceed
ovemight after which time, the mixture was neutralized by the addition of 400 L of
AcOH. All compounds were purified by sami-prep reversed-phase HPLC (Symmetry
column 5 cm x 18 em, CHyCN / H,0 0.06% TFA gradient).

EXAMPLE 16
The following compounds were prepared using reaction sequences and
methodologies as described in the above examples:

=79 -
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Compound 1008: Compound 1008

'H NMR (400 MHz, DMSO-ds): ca, 85:15 mixture of rotamers, malor rotamer
description; 8 12.31 (br s, 1H), 8.56 (s, 1H), 8.14 (br s, 1H), 8.06 (d, J = 9.0 Hz, 1H),
7.47 (brs, 1H), 7.34 (d, J = 9.0 Hz, 1H), 7.11 (d, J = 8.4 Hz, 1H), 5.79-5.66 (m, 1H),
5.51-5.41 (m, 1H), 5.24-5.15 (m, 1H), 5.11-5.03 (m, 1H), 4.53-4.40 (m, 2H), 4.40-
4.32 (m, 1H), 4.07 (d, J = 8.6 Hz, 1H), 4.04-3.92 (m, 1H), 3.96 (8, 3H), 2.61 (s, 3H),
2.58-2.50 (m, 1H), 2.40 (br s, 2H), 2.31-2.17 (m, 1H), 2.12-1.95 (m, 3H), 1.91-1.76
(m, 2H), 1.71-1.39 (m, 3H), 1.31-1.23 (m, 1H), 1.04 (m, 8H), 0.97 (s, 9H).
M.S.(electrospray) : 817.4 (M-H) 819.5 (M+H)" . Reverse Phase HPLC
Homogeneity (0.08 % TFA; CH;CN : H0) : 99 %

Ol Y[Qﬁ\

Compound 1030
Compound 1030:
H NMR (400 MHz, DMSO-d,): ca, 85:15'mixtura of rotamers, major rotamer
description; 5 8.56 (s, 1H), 8.14 (d, J = 8.0 Hz, 1H), 8.00-7.78 {m, 1H), 7.73-7.56 (m,
1H), 7.52 (s, 1H), 7.37 (d, J = 9.2 Hz, 1H), 6.97 (d, J = 8.6 Hz, 1H), 5.78-5.65 (m,
1H), 5.52-5.45 (m, 1H), 5.23-5.15 (m, 1H), 5.13-5.03 (m, 1H), 4.58-4.50 (m, 1H),
4.50-4.42 (m, 1H), 4.39-4.31 (m, 1H), 4.10-4.03 (m, 1H), 4.01 (s, 3H), 3.98-3.70 (m,
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under H20, 2H), 2.34-2.23 (m, 1H), 2.07-1.88 {m, 1H), 1.70-1.37 (m, 9H), 1.34-1.23
(m, 2H), 1.26 (br d, J = 6.4 Hz, 6H), 0.96 (s, 9H).

M.S.(electrospray) : 839 (M-H)" 841.3 (M-H+2) B841.3 (M+H)" 843.3 (MH+2)".
Reverse Phase HPLC Homogeneity (0.06 % TFA; CH5CN : Hz0) : 98 %

5
HH‘(
N
[+]
OIS .
o
o OH
| .
Compound 1018

Compound 1015:
'H NMR (400 MHz, DMSO-ds): ca, 85:15 mixture of rotamers, malor rotamer
description; 8 12.32 (br s, 1H), 8.57 (s, 1H), 8.15-8.03 (m, 1H), 8.04 (d, J = 9.2 Hz,

10  1H), 7.47-7.37 {m, 1H), 7.29 (d, J = 8.8 Hz, 1H), 7.03 (d, J = 8.6 Hz, 1H), 5.78-5.65
(m, 1H), 5.45-5.38 (m, 1H), 5.23-5.14 (m, 1H), 5.09-5.02 (m, 1H), 4.72-4.62 (m, 1H),
4.46-4.32 (m, 2H), 4.16-4.08 (m, 1H), 4.03-3.90 {m, 1H), 3.94 (s, 3H), 2.60 (s, 3H),
2.30-2.19 (m, 1H), 2.20 (s, 3H), 2.06-1.97 (m, 1H), 1.81-1.21 (m, 11H), 0.87 (s, 9H).
M.S.(electrospray) : 775.4 (M-H) 777.5 (M+H)’ . Reverse Phase HPLC

15 Homogenelty (0.08 % TFA; CH,CN : H;0): 88 %

,oﬁ?,Ls
G

Compound 1024
Compound 1024:

'H NMR (400 MHz, DMSO-d,): ca, 85:15 mixture of rotamers, malor rotamer
20 description; 8 12.31 (s, 1H), 8.55 (s, 1H), 8.20-8.05 (m, 1H), 8.03 (d. J =9.2 Hz, 1H),
-81-
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7.54-7.40 (m, 1H), 7.38 (d, J = 8.6 Hz, 1H), 7.33 (d, J = 9.4 Hz, 1H), 5.79-5.68 {m,
1H), 5.49-5.41 (m, 1H), 5.23-5.15 (m, 1H), 5.09-5.02 (m, 1H), 4.77-3.85 (m, 8H),
3.95 (s, 3H), 2.60 (s, 3H), 2.58-2.47 (m, 1H), 2.43-2.36 (m, 2H), 2.31-2.20 {(m, 1H),
2.07-1.98 (m, 1H), 1.57-1.51 (m, 1H), 1.31-1.23 (m, 1H), 1.04 (s, 9H), 1.00 (s, 8H).
M.S.(elecirospray) : 809.4 (M-H)" 811.4 (M+H)* . Reverse Phase HPLC
Homogenelty (0.06 % TFA; CH;CN : H;O) : 88 %

. el
>L°1HYE:?H o

Compound 1001
Compound 1001:
'H NMR (400 MHz, DMSO-d,): ca, 7:3 mixture of rotamers, major rotamer
description; & 8.01 (br s, 1H), 7.82 (s, 1H), 7.90-7.77 (m, 2H), 7.70 (br s, 1H), 7.31
(d, J =9.4 Hz, 1H), 6.72 (d, J = 8.8 Hz, 1H), 6.28-6.10 (m, 1H), 5.53-6.33 (m, 1H),
5.03-5.92 (m, 1H), 4.85-4.71 (m, 1H), 4.49-4.40 (m, 1H), 4.19-4.02 {m, 3H), 4.03 (s,
3H), 3.93 (s, 3H), 2.82-2.45 (m, 3H), 2.36-2.23 (m, 1H), 1.90-1.79 {m, 1H), 1.34 (m,
9H), 1.37-1.14 (m, 2H), 1.03 (s, 9H), 0.98 (s, 8H).
M.S.(electrospray) : 835.4 (M-H) 837.3 (M+H)' . Reverse Phase HPLC
Homogeneity (0.06 % TFA; CHsCN : H20): 80 %

e

Qoim:?n@

Compound 1011
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Compound 1011:

"H NMR (400 MHz, DMSQ-ds): ca, 85:15 mixture of rotamers, major rotamer
description; 5 8.53 (s, 1H), 7.92 (d, J = 8.8 Hz, 1H), 7.69 (d, J = 7.4 Hz, 1H), 7.46 (s,
1H), 7.39 (8, 1H), 7.25 (d, J = 9.0 Hz, 1H), 6.99 (d, J = 8.8 Hz, 1H), 5.79-5.64 (m,
1H), 544-533 {m. 1H), 6.23-5.13 (m, 1H), 5.10-5.00 (m, 1H), 4.81-4.70 (m, 1H),
4.45-4 27 (m, 2H), 4.19-4.11 (m, 1H), 4.04-3.91 (m, 1H), 3.87-3.72 (m, 1H), 2.75 (s,
6H), 2.66 (s, 3H), 2.56-2.42 (m, 1H), 2.29-2.17 (m, 1H), 2.07-1.87 (m, 1H), 1.80-1.21
(m, 10H), 1.25 (br d, J = 6.5 Hz, 6H), 0.97 (s, 9H).

M.S.(electrospray) : 788.4 (M-H)' 790.5 (M+H)" . Reverse Phase HPLC
Homogenelty (0.068 % TFA; CHyCN : H0): 85 %

HN‘K

Qiﬁ}?ﬁ\

Compound 1023
Compound 1023:
'H NMR (400 MHz, DMSO-ds): ca, 85:15 mixiure of rotamers, major rotamer
description; & 12.36 (s, 1H), 8.55 (s, 1H), 8.09-7.97 (m, 2H), 7.42 (br s, 1H), 7.29 (d,
J =9.2 Hz, 1H), 6.89 (d, J = 8.6 Hz, 1H), 5.79-5.88 (m, 1H), 5.45-5.38 (m, 1H), 5.23-
5.15 (m, 1H), 5.09-5.02 (m, 1H), 4.75-4.668 (m, 1H), 4.47-4.31 (m, 2H), 4.16-4.09 (m,
1H), 4.03-3.91 (m, 1H), 3.94 (s, 3H), 3.29-3.18 (m, 2H), 2.80-2.43 (m, 1H), 2.30-2.18
(m, 1H), 2.20 (s, 3H), 2.07-1.97 (m, 1H), 1.81-1.33 {m, 9H), 1.31-1.23 (m, 1H), 1.18
(t, J = 7.3 Hz, 3H), 0.97 (s, 9H).
M.S.(electrospray) : 789.3 (M-H)" 791.4 (M+H)"' . Reverse Phase HPLC
Homogeneity (0.06 % TFA; CH;CN : H;0) : 98 %
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Compound 1033
Compound 1033:
H NMR (400 MHz, DMSOQ-d,): ca, 85:15 mixture of rotamers, maljor rotamer
description; & 12.36 (s, 1H), 8.53 (s, 1H), 8.05 (s, 1H), 7.88 (d, J = 9.0 Hz, 1H), 7.46
(s, 1H), 7.20 (d, J = 8.0 Hz, 1H), 7.04 (d, J = 8.4 Hz, 1H), 5.80-5.65 (m, 1H), 5.44-
5.37 (m, 1H), 5.24-5.14 (m, 1H), 5.10-5.01 (m, 1H), 4.85-4.76 (m, 1H), 4.45-4.34 (m,
2H), 4.21-4.10 (m, 1H), 4.04-3.88 (m, 1H), 2.62 (s, 3H), 2.58-2.47 (m, 1H), 2.28-2.18
(m, 1H), 2.20 (s, 3H), 2.08-1.96 (m, 1H), 1.81-1.38 {m, 8H), 1.38 (s, 9H), 1.29-1.22
{m, 1H), 0.98 (s, 9H).
M.S.(electrospray) : 817.4 (M-HY 819.4 (M+H)" . Reverse Phase HPLC
Homogeneity (0.06 % TFA; CH;CN : H;0) : 98 %

o
Ol ?q(?ny?

Compound 1037
Compound 1037
'H NMR (400 MHz, DMSO-d,): ca, 85:15 mixture of rotamers, malor rotamer
description; & 12.29 (s, 1H), 8.54 (s, 1H), 8.19-8.01 (m, 1H), 8.04 (d, J = 9.0 Hz, 1H),
7.44 (s, 1H), 7.25 (d, J = 9.2 Hz, 1H), 6.79 (d, J = 8.4 Hz, 1H), 5.78-5.85 (m, 1H),
5.47-5.37 (m, 1H), 5.22-5.13 (m, 1H), 5.08-5.02 (m, 1H), 4.45-4.33 (m, 2H), 4.13-
4.08 (m, 1H), 3.98-3.90 (m, 1H), 3.92 (s, 3H), 2.59 (s, 3H), 2.56-2.46 (m, 1H), 2.41-
2.38 {m, 2H), 2.28-2.18 (m, 1H), 2.05-1.96 (m, 1H), 1.93-1.43 (m, 8H), 1.33 (br 5,
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3H), 1.28-1.22 (m, 1H), 1.03 (s, 8H), 0.97 (s, 9H).
M.S.(electrospray) : 845.5 (M-H)' 847.5 (M+H)' . Raversa Phase HPLC
Homogeneity (0.08 % TFA; CH,CN : H;0) : 96 %

L
O I'J?S?

Compound 1051
Compound 1051:
'H NMR (400 MHz, DMSO-d,): ca, 85:15 mixture of rotamers, major rotamer
description; § 12.35 (s, 1H), 8.54 (s, 1H), 8.03 (s, 1H), 7.92(d, J = 9.2 Hz, 1H), 7.47
(s, 1H), 7.38 (t, J = 8.3 Hz, 1H), 6.88 (d, J = 8.7 Hz, 1H), 5.78-5.85 (m, 1H), 5.47-
5.38 (m, 1H), 5.23-5.13 (m, 1H), 5.09-5.00 {m, 1H), 4.88-4.60 (m, 1H), 4.48-4.30 (m,
2H}), 4.14-3.80 (m, 2H), 3.98 (s, 3H), 2.60-2.39 (m, 3H), 2.30-2.20 (m, 1H), 2.06-1.97
(m, 1H), 1.80-1.37 (m, 8H), 1.37-1.20 {m, 2H), 1.12 (t, J = 7.5 Hz, 3H)..0.96 (s, OH).
M.S.(electrospray) : 793.3 (M-H) 795.3 (M+H)" . Reverse Phasa HPLC
Homogenelty (0.08 % TFA; CH;CN : H;O) : 98 %

2o

oW quﬁ‘

Compound 1053
Compound 1053;
'H NMR (400 MHz, DMSO-ty): ca, 85:15 mixture of rotamers, major rotamer
description; 5 12.08 (br s, 1H), 8.55 (s, 1H), 8.12 (d, J = 9.2 Hz, 1H), 8.05 (s, 1H),
748 (m, 1H), 7.39 (d, J = 9.3 Hz, 1H), 6.98 (d, J = 8.6 Hz, 1H), 5.78-5.86 (m, 1H),
-85-



10

15

Case 13/118 WO

5.44-5,38 (m, 1H), 5.23-5.15 (m, 1H), 5.09-5.02 (m, 1H), 4.65-4.52 (m, 1H), 4.49-
4.32 (m, 2H), 4.12-4.05 (m, 1H), 4.01 (s, 3H), 3.99-3.91 (m, 1H), 3.78 (s, 3H), 2.80-
2.45 (m, 1H), 2.31-2.20 (m, 1H), 2.07-1.97 {m, 1H), 1.81-1.37 (m, 8H), 1.37-1.22 (m,
2H), 0.96 (s, 9H).

M.S.{electrospray) : 811.1 (M-H) 813.2 (M+H)" . Reverse Phase HPLC
Homogeneity (0.06 % TFA; CHsCN : H;0): 96 %

HN‘{

Y
0
o IJ?
OH
o™ N ;
Compound 1027
Compound 1027:
'HNMR(400MHz, DMSO-d,): 5 8.58 (s, 1H), 8.08 (d, J= 8Hz, 1H), 7.91, 7.89 ( 2s,
1H), 7.57 (brs, 1H), 7.40,7.38 (2s, 1H), 7.25 {d, J=BHz, 1H), 5.57-5.68 {m, 1H), 5.55
(bra, 1H), 5.20 (d, J=18Hz, 1H), 5.08 (d, J= 11Hz, 1H)), 4.69 (brs, 1H), 447 (t, J=
9Hz, 1H), 4.30-4.35 (m, 1H), 4.08 (d, J= 8Hz, 2H), 4.05-3.96 (m, 2H), 3.97 (s,3H),
3.66-3.40 (m, 8H), 2.58 (s, 3H), 2.35-2.25 (m, 1H), 2.08-1.98 {(m, 1H), 1.60-1.50 {m,
2H), 1.28,1.28 (2s, 6H), 0.97 (s, SH).

EIMS: (M+H) =778.3, (M-H)=777.3
Reverse Phase HPLC Homogenelty (0.06 % TFA; CH,CN : H,0) : 88%.

'y
,oI&l;?,L,n
O X'?ﬁ‘

Compound 1041

_# 5
/4
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Compound 1041:

'H NMR (400 MHz, DMSO-d,): ca, 85:15 mixture of rotamers, major rotamer
description; 5 12.33 (br s, 1H), 8.55 (s, 1H), 8.15-8.02 (m, 1H), 8.04 (d, J = 9.0 Hz,
1H), 7.49-7.38 {(m, 1H), 7.29 (d, J = 8.2 Hz, 1H), 6.99 (d, J = 8.8 Hz, 1H), 5.78-5.66
(m, 1H), 5.46-5.39 {m, 1H), 5.23-5.14 (m, 1H), 5.09-5.02 (m, 1H), 4.71-4.62 (m, 1H),
4.47-4.32 (m, 2H), 4.15-4.09 (m, 1H), 4.03-3.92 (m, 1H), 3.94 (s, 3H), 2.80 (s, 3H),
258-2.40 (m, 2H), 2.30-2.20 (m, 1H), 2.07-1.97 (m, 1H), 1.80-1.21 (m, 11H), 1.13 (t,
J =7.5 Hz, 3H), 0.97 (s, OH).

M.S.(electrospray) : 780.4 (M-H) 791.4 (M+H)" . Reverse Phase HPLC
Homogenelty (0.068 % TFA; CHJCN : H;O) : 88 %.

G

Compound 1026
Compound 1026:
'H NMR (400 MHz, DMSO-d,): ca, 85:15 mixture of rotamers, maior rotamer
description; 5 12.30 (s, 1H), 8.56 (s, 1H), 8.089 (br s, 1H), 8.02 (d, J = 8.0 Hz, 1H),
7.44 (brs, 1H), 7.32 (d, J = 9.2 Hz, 1H), 7.24 (d, J = 8.6 Hz, 1H), 5.78-5.66 (m, 1H),
5.47-5.39 (m, 1H), 5.23-5.15 (m, 1H), 5.10-5.03 (m, 1H), 4.80-4.72 (m, 1H), 4.49-
4.41 (m, 1H), 4.37-4.29 (m, 1H), 4.154.08 (m, 1H), 4.05-3.95 (m, 1H), 3.95 (s, 3H),
3.80-3.51 (m, under H20, 4H), 2.60 (s, 3H), 2.57-2.48 (m, 1H), 2.41-2.37 {(m, 2H),
2.31-2.21 (m, 1H), 2.07-1.98 (m, 1H), 1.95-1.83 (m, 1H), 1.62-1.46 (m, 2H), 1.31-
1.22 (m, 1H), 1.04 (s, 9H), 0.97 (s, 9H). M.S {electrospray) : 833.3 (M-H) B835.4
(M+H)". Reverse Phase HPLC Homogeneity (0.08 % TFA; CHyCN : H;0): 99 %
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Compound 1022
Compound 1022:
'H NMR (400 MHz, DMSO-ds): ca, 85:15 mixture of rotamers, malor rotamer
description; & 12.32 (s, 1H), 8.55 (s, 1H), 8.08-7.97 (m, 2H), 7.42 (br s, 1H), 7.29 (d,
J =9.2 Hz, 1H), 6.99 (d, J = 8.8 Hz, 1H), 5.79-5.66 (m, 1H), 5.44-5.37 (m, 1H), 5.24-
5.15 {m, 1H), 5.08-5.02 (m, 1H), 4.75-4.67 (m, 1H), 4.43-4.32 (m, 2H), 4.16-3.85 (m,
2H), 3.94 (s, 3H), 3.26-3.18 (m, 2H), 2.59-2.48 (m, 1H), 2.34-2.20 (m, 3H), 2.06-1.98
(m, 1H), 1.81-1.16 (m, 19H), 1.18 (t, J = 7.2 Hz, 3H), 0.97 (s, 9H).
M.S.(electrospray) : 857.4 (M-H) 859.5 (M+H)". Reverse Phase HPLC
Homogenelty (0.06 % TFA; CHsCN : H.0) : 88 %

. ﬁ?ﬁ: o\
R

Compound 1046
Compound 1048:
'H NMR (400 MHz, DMSO-d,): ca, 85:15 mixiure of rotamers, major rotamer
description; 5 11.91 (br s, 1H), 8.58 (s, 1H), 8.08 (br s, 1H), 8.04 (d, J =9.2 Hz, 1H),
743 (s, 1H), 7.30 (d, J = 8.0 Hz, 1H), 6.99 (d, J = 8.8 Hz, 1H), 5.78-5.66 (m, 1H),
5.46-5.38 (m, 1H), 5.23-5.15 (m, 1H), 5.08-5.03 (m, 1H), 5.03-4.93 (m, 1H), 4.71-
4.62 (m, 1H), 4.47-4.32 (m, 2H), 4.15-4.08 (m, 1H), 4.05-3.95 (m, 1H), 3.84 (s, 3H),
2.59 (s, 3H), 2.58-2.47 (m, 1H), 2.31-2.20 (m, 1H), 2.07-1.97 {m, 1H), 1.81-1.22 (m,
10H), 1.29 (d, J = 6.3 Hz, 6H), 0.97 (s, 5H).
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M.S.(electrospray) : 819.4 (M-H) 821.4 (M+H)". Reverse Phase HPLC
Homogenelty (0.068 % TFA; CH5CN : H20) : 99 %

ol
,oﬁ{jL.
oroirygny%

Compound 1038
Compound 1036:
'H NMR (400 MHz, DMSO-d,): ca, 85:15 mixture of rotamers, major rotamer
description; 8 12.35 (s, 1H), 8.53 (s, 1H), 8.12-7.98 (m, 2H), 7.41 (s, 1H), 7.24 (d, J
= 0.2 Hz, 1H), 6.79 (d, J = 8.4 Hz, 1H), 5.78-5.64 (m, 1H), 5.44-5.34 (m, 1H), 5.22-

5.13 (m, 1H), 5.08-5.01 (m, 1H), 4.46-4.33 (m, 2H), 4.15-4.08 (m, 1H), 4.04-3.95 (m,

1H), 3.92 (s, 3H), 2.59 (s, 3H), 2.57-2.47 (m, 1H), 2.28-2.17 {m, 1H), 2.198 (s, 3H),
2.08-1.96 (m, 1H), 1.94-1.77 (m, 2H), 1.72-1.43 (m, 7H), 1.34 (s, 3H), 1.26-1.21 (m,
1H), 0.97 (s, SH).

M.S.(electrospray) : 789.4 (M-H) 791.4 (M+H)". Reverse Phase HPLC
Homogenelty (0.06 % TFA; CH;CN : H20) : 85 %

QOJ\P:EEH%}"

Compound 1056
Compound 1056:
'H NMR (400 MHz, DMSO-d,): ca, 85:15 mixiure of rotamers, major rotamer
description; 5§ 12.35 (s, 1H), 8.55 (s, 1H), 8.17 (d, J = 9.2 Hz, 1H), 8.05 (s, 1H), 7.47
(s, 1H), 7.35 (d, J = 9.4 Hz, 1H), 6.98 (d, J = 8.8 Hz, 1H), 5.78-5.86 (m, 1H), 5.46-
-89 -

2
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5.40 (m, 1H), 5.23-5.15 (m, 1H), 5.08-5.03 (m, 1H), 4.63-4.56 (m, 1H), 4.48-4.34 (m,
2H), 4.13-3.90 (m, under H20, 2H), 4.01 (s, 3H), 2.60-2.51 (m, 1H), 2.48-2.43 (m,
2H), 2.32-2.21 (m, 1H), 2.07-1.98 {m, 1H), 1.81-1.37 (m, 9H), 1.36-1.16 (m, 3H),
0.96 (s, 9H), 0.93 (t, J = 7.4 Hz, 3H).

M.S.(electrospray) : 889.1 (M-H)' 871.1 (M+H)' . Reverse Phase HPLC
Homogenelty (0.08 % TFA; CHsCN : H;0): 98 %

_ gk

Qiﬂ;?ﬁ\

Compound 1181
Compound 1181:
TH NMR (400 MHz, DMSO-d,): 5 8.57 (s, 1H), 8.2-7.86 (m, 1H), 7.88-7.70 (m, 2H),
7.62-7.35{m, 2H), 7.02 (d, J = 7.2 Hz, 1H), 5.78-5.685 (m, 1H), 5.65-5.55 {m, 1H),
5.19 (d, J = 17.2 Hz, 1H), 5.065 (d, J = 11.9 Hz, 1H), 4.63-4.52 (m, 1H), 4.50-4.40

(m, 1H), 4.13-4.08 (m, 2H), 4.06 (s, 3H), 3.98 (bd, J = 10 Hz, 1H), 3.92-3.80 (m, 1H),

2.62-2.53 (m, 1H), 2.38-2.27 (m, 1H), 2.02 (dd, J = 8.6, 8.6 Hz, 1H), 1.69-1.52 (m,
BH), 1.51-1.41 (m, 3H), 1.40-1.31 (m, 1H), 1.27 (d, J = 6.5 Hz, 8H), 0.97 (s, 9H).
MS (electrospray): (M+H)"; 763.4 and (M-H) 781.3.

Reverse Phase HPLC Homogenelty (0.08 % TFA; CHsCN : H,0) : 98%.

Sl
Rl

Compound 2010

Compounds from Table 2

22
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Compound 2010:

'H NMR (400 MHz, DMSO-d,): ca, 8:2 mixture of rotamers, major rotamer
description; 8 8.56 (s, 1H), 8.41 (br s, 1H), 8.04 (d, J = 9.2 Hz, 1H), 7.55 (s, 1H),
7.29 (d, J = 8.2 Hz, 1H), 6.09-5.99 (m, 1H), 5.97-5.88 (m, 1H), 5.78-5.65 (m, 1H),
5.54-5.48 (m, 1H), 5.23-5.15 (m, 1H), 5.09-5.02 (m, 1H), 4.47-4.33 (m, 2H), 4.27-
4.20 (m, 1H), 4.19-3.85 (m, under H20, 2H), 3.84 (s, 3H), 3.13 (g, J = 7.5 Hz, 2H),
2.60 (s, 3H), 2.55-2.42 (m, 1H), 2.34-2.23 (m, 1H), 2.08-2.00 (m, 1H), 1.80-1.37 (m,
7H), 1.40 {t, J = 7.5 Hz, 3H), 1.31-1.05 {m, 3H), 0.96 (s, 9H).

M.S.(electrospray) : 745.4 (M-H) 747.4 (M+H)' . Reverse Phase HPLC
Homogeneity (0.08 % TFA; CHLCN : H;0) : 96 %

P
N
zoﬁ";/'\/
4]
S
R
éompound 2012
Compound 2012:
H NMR (400 MHz, DMSO-d,): ca, 8:2 mixture of rotamers, major rotamer
description; § 12.29 (s, 1H), 8.54 (s, 1H), 8.08 (br &, 1H), 8.04 (d, J = 9.0 Hz, 1H),
7.44 (br s, 1H), 7.25 (d, J = 9.2 Hz, 1H), 8.08-5.90 (m, 2H), 5.80-5.65 (m, 1H), 5.45-
5.37 (m, 1H), 5.22-5.13 {m, 1H), 5.08-5.02 (m, 1H), 4.48-4.34 (m, 2H), 4.26-4.19 (m,
1H), 4.04-3.90 (m, 1H), 3.93 (s, 3H), 2.60 (8, 3H), 2.68-2.57 (m, 1H), 2.42-2.35 (m,
2H), 2.28-2.18 (m, 1H), 2.08-1.98 (m, 1H), 1.81-1.21 (m, 10H), 1.19 (s, 3H), 1.04 (s,
9H), 0.96 (s, 8H).

M.S.(electrospray) : 844.5 (M-H) 848.5 (M+H)* . Reverse Phase HPLC
Homogeneity (0.06 % TFA; CH;CN : H;0) : 89 %

-91-
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'H NMR (400 MHz, DMSO-ds): ca, 8:2 mixture of rotamers, malor rotamer
description; 5 8.57 (s, 1H), 8.28-7.77 (m, 3H), 7.66-7.30 (m, 2H), 6.09-5.98 (m, 1H),
5.96-5.86 {m, 1H), 5.78-5.66 (m, 1H), 5.61-5.48 {m, 1H), 5.26-5.15 (m, 1H), 5.11-
5.03 {m, 1H), 4.53-4.39 (m, 2H), 4.25-4.15 (m, 1H), 4.05-3.83 (m, 1H), 3.87 (s, 3H),
3.92-3.50 (m, under H20, 2H), 2.55 (8, 3H), 2.59-2.42 (m, 1H), 2.36-2.28 {m, 1H),
2.18-1.89 (m, 1H), 1.80-1.36 (m, 7H), 1.27 (d, J = 8.3 Hz, 8H), 1.31-1.05 (m, 3H),
0.95 (s, 9H).

M.S.(electrospray) : 774.4 (M-H) 776.5 (M+H)' . Reverse Phase HPLC
Homogeneity (0.06 % TFA; CHsCN : H,0) : 94 %

Compound 2007
Compound 2007:
'H NMR (400 MHz, DMSO-ds): ca, 8:2 mixture of rotamers, malor rotamer
description; 8 12.38 (s, 1H), 8.55 (s, 1H), 8.09 (br s, 1H), 8.06 {d, J =9.2 Hz, 1H),
7.44 (s, 1H), 7.28 (d, J = 9.2 Hz, 1H), 6.12-6.01 (m, 1H), 5.98-5.89 (m, 1H), 5.76-
5.88 (m, 1H), 5.48-5.38 (m, 1H), 5.23-5.15 (m, 1H), 5.10-5.01 (m, 1H), 4.47-4.36 (m,
2H), 4.28-4.20 (m, 1H), 4.04-3.82 (m, 1H), 3.94 (s, 3H), 3.90-3.50 (m, under H20,
1H), 2.60 (s, 3H), 2.55-2.47 (m, 1H), 2.31-2.22 (m, 1H), 2.20 (8, 3H), 2.08-1.88 (m,

1%
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1H), 1.81-1.38 (m, 7H), 1.31-1.09 (m, 3H), 0.96 (s, 9H).
M.S.(electrospray) : 774.4 (M-H) 776.4 (M+H)" . Reverse Phase HPLC
Homogenelty (0.08 % TFA; CH,CN : H.0): 94 %

,of:i?,l,,s
v

Compound 2008
Compound 2008:
H NMR (400 MHz, DMSO-d): ca, 8:2 mixture of rotamers, maijor rotamer
description; & 12.34 (br s, 1H), 8.55 (s, 1H), 8.17-8.05 (m, 1H), 8.07 (d, J = 0.2 Hz,
1H), 7.50-7.42 (m, 1H), 7.28 (d, J = 8.2 Hz, 1H), 6.11-8.01 (m, 1H), 5.98-5.88 (m,
1H), 5.78-5.66 (m, 1H), 5.46-5.38 (m, 1H), 5.24-5.14 (m, 1H), 5.10-5.01 (m, 1H),
4.48-4.38 (m, 2H), 4.28-4.20 (m, 1H), 4.07-3.95 (m, 1H), 3.94 (s, 3H), 3.80-3.85 (m,
under H20, 1H), 2.60 (s, 3H), 2.80-2.50 (m, 1H), 2.31-2.20 (m, 2H), 2.08-1.98 (m,
1H), 1.82-1.37 (m, 15H), 1.31-1.07 (m, 5H), 0.96 (s, 9H).
M.S.(electrospray) : 842.5 (M-H) 844.5 (M\+H)" . Reverse Phase HPLC
Homogeneity (0.068 % TFA; CHsCN : H:0) : 97 %

ow.
QA;(@H@

Compound 3002

Compounds from Table 3

Compound 3002:
'H NMR (400 MHz, DMSO-d): ca, 85:15 mixture of rotamers, major rotamer
-93-
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description; 8 12.33 (s, 1H), 8.55 (s, 1H), 7.98 (s, 1H), 7.75 (d, J = 8.6 Hz, 1H), 7.40
(s, 1H), 7.18 (d, J = 8.8 Hz, 1H), 6.98 (d, J = 8.6 Hz, 1H), 6.26 (s, 2H), 5.78-5.66 (m,
1H), 5.48-5.38 (m, 1H), 5.23-5.14 (m, 1H), 5.10-5.01 (m, 1H), 4.76-4.67 (m, 1H),
447430 (m, 2H), 4.11 (d, J = 8.8 Hz, 1H), 4.00-3.91 (m, 1H), 2.41-2.36 (m, 2H),
2.29-2.19 (m, 1H), 2.08-1.97 (m, 1H), 1.82-1.22 (m, 11H), 1.03 (8, 9H), 0.98 (s, OH).
M.S.(electrospray) : 831.5 (M-H) 833.6 (M+H)" . Reverse Phase HPLC
Homogeneity (0.08 % TFA; CHyCN : H0) : 89 %

RREEe

Compound 3007
Compound 3007:
'H NMR (400 MHz, DMSO-d,): ca, 85:15 mixture of rotamers, major rotamer
description; 5 8.56 (s, 1H), 8.04 (d, J = 8.8 Hz, 1H), 7.94-7.64 (m, 3H), 7.49-7.37 (m,
1H), 7.08 (d, J = 8.4 Hz, 1H), 7.00 (d, J = 8.8 Hz, 1H), 5.80-5.68 (m, 1H), 5.58-5.46
(m, 1H), 5.24-5.14 (m, 1H), 5.11-5.01 (m, 1H), 4.85-4.70 (m, 2H), 4.69-4.58 (m, 1H),
4.49-4.81 (m, 2H), 4.08 (d, J = 8.8 Hz, 1H), 4.00-3.88 {m, 1H), 3.75-3.30 (m, under
H20, 2H), 2.35-2.22 (m, 1H), 2.07-1.87 (m, 1H), 1.81-1.20 (m, 11H), 0.97 (s, 8H).
M.S.(electrospray) : 731.3 (M-H) 733.3 (M+H)' . Reverse Phase HPLC
Homogeneity (0.08 % TFA; CHJCN : H;0) : 94 %

Compound 3010
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Compound 3010:

'H NMR (400 MHz, DMSO-d,): ca, 85:15 mhdure of rotamers, major rotamer
description; 5 12.37 (s, 1H), 8.56 (s, 1H), 8.13-7.98 (m, 2H), 7.43 (s, 1H), 7.05(d, J
= 8.8 Hz, 1H), 7.00 (d, J = 8.6 Hz, 1H), 5.80-5.84 (m, 1H), 5.50-5.37 (m, 1H), 5.24-
5.11 (m, 1H), 5.10-4.98 (m, 1H), 4.83-4.63 (m, 3H), 4.47-4.30 (m, 2H), 4.19-4.05 (m,
1H), 4.04-3.86 (m, 1H), 3.75-3.30 (m, under H20, 2H), 2.34-2.19 (m, 3H), 2.07-1.97
(m, 1H), 1.82-1.13 {m, 20H), 0.97 (s, 8H).

M.S.(electrospray) : 841.3 (M-H) 843.4 (M+H)’ . Reverse Phase HPLC
Homogeneity (0.06 % TFA: CHsCN : H0) : 89 %

ol
O X YH.?HS;?

Compound 3001
Compound 3001:
H NMR (400 MHz, DMSO-d,): ca, 85:15 mixture of rotamers, malor rotamer
description; & 8.55 (s, 1H), 7.95-7.76 (m, 1H), 7.72 (d, J = 8.8 Hz, 1R), 7.49 (s, 1H),
7.41 (s, 1H), 7.18 (d, J = 8.6 Hz, 1H), 6.88 (d, J = 8.6 Hz, 1H), 6.25 (s, 2H), 5.80-
5.65 (m, 1H), 5.52-5.48 (m, 1H), 5.24-5.14 {m, 1H), 5.10-5.01 (m, 1H), 4.754.68 (m,
1H), 4.48-4.39 (m, 1H), 4.37-4.27 (m, 1H), 4.17-4.07 (m, 1H), 4.01-3.92 (m, 1H),
3.90-3.75 (m, 1H), 2.62-2.44 (m, 1H), 2.31-2.20 (m, 1H), 2.08-1.97 (m, 1H), 1.81-
1.20 (m, 10H), 1.25 (br d, J = 6.4 Hz, 6H), 0.96 (s, 9H).
M.S.(electrospray) : 775.5 (M-H) 777.6 (M+H)". Reverse Phase HPLC
Homogenelty (0.08 % TFA; CH,CN : H;0) : 98 %
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Mixture of rotamers (approx. 85:15), '"H NMR of major rotamer given (400 MHz,
DMSO-d,): 5 8.57 (s, 1H); 8.10—-8.13 (m, 1H); 8.08 (d, J = 8.8 Hz, 1H) 7.86 - 7.88
(m, 2H); 7.53 (s, 1H), 7.14 (d, J = 8.5 Hz, 1H); 7.00 {(d, J = 8.5, 1H); 5.88 — 5.78 (m,
1H); 5.57 (s, 1H); 5.19 (d, J = 17.0 Hz, 1H); 5.07 (d, J = 11.9 Hz, 1H); 4.78 - 4.82(m
, 2H); 4.58 —~ 4.63 (m, 1H); 4.35 - 4.47 (m, 2H); 3.87 — 4.08 (m, 8H); 3.58 - 3.62 (m,
2H); 2.53 — 2.56 (m, 1H); 2.27 — 2.33 (m, 1H); 1.99 - 2.04 {m, 1H); 1.43-1.65(m,
4H); 1.28 — 1,30 (m, 1H); 1.26 (d, J = 6.2 Hz, 8H); 0.96 (s, OH).

M.S.(electrospray) : 775.4 (M+H)", 773.4 (M-HY.

Homogenelty (0.06 % TFA; CH,CN : H;O): 98.8 %

Compounds from Table 4

oS! i’r’lﬁu o

Compound 4005
Compound 4005:
'H NMR (400 MHz, DMSO-d,): ca, 85:15 mixiure of rotamers, major rotamer
description; 5 12.36 (br 8, 1H), 8.57 (s, 1H), B.60-8.20 (m, 1H), 7.90 (s, 1H), 7.68-
7.45 (m, 2H), 6.99 (d, J = 8.3 Hz, 1H), 5.78-5.86 {m, 1H), 5.86-5.83 (m, 1H), 5.80-
5.50 (m, 1H), 5.23-5.14 {m, 1H), 5.10-5.01 (m, 1H), 4.62-4.36 (m, 3H), 4.11-3.82 (m,

1H), 2.88 (s, BH), 2.62-2.51 (m, 1H), 2.47 (s, 3H), 2.44-2.38 (M, 2H), 2.36-2.19 (m,
-96 -

/A
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1H), 2.08-1.96 (m, 1H), 1.81-1.20 (m, 10H), 1.03 (s, 8H), 0.96 (s, SH).
M.S.(electrospray) : 844.4 (M-Hy 8486.5 (M+H)" . Reverse Phase HPLC
Homogeneity (0.08 % TFA; CH,CN : H:0) : 98 %

O fCr?ﬁ\

5 Compound 4007

Compound 4007:
TH NMR (400 MHz, DMSO-d,): ca, 85:15 mixture of rotamers, malor rotamer
description; 5 8.59 (s, 1H), 8.27-8.12 (m, 1H), 8.08-7.87 (m, 1H), 7.89 (s, 1H), 7.73
(s, 1H), 7.64 (s, 1H), 6.99 (d, J = 8.5 Hz, 1H), 5.79-5.64 (m, 2H), 5.24-5.14 (m, 1H),

10  5.10-5.01 {m, 1H), 4.544.38 (m, 2H), 4.23-4.08 ({m, 1H), 4.02 (d, J = 8.4 Hz, 1H),
4.00-3.91 (m, 1H), 3.70-3.30 {m, under H20, 1H), 2.90 (s, 6H), 2.64-2.52 (m, 1H),
2.48 (s, 3H), 2.38-2.26 (m, 1H), 2.07-1.98 (m, 1H), 1.81-1.20 (m, 10H), 1.24 (brd, J
= 8.5 Hz, 6H), 0.95 (s, 9H).
M.S.(electrospray) : 788.4 (M-H)" 790.5 (M+H)' . Reverse Phase HPLC

16 Homogenelty (0.06 % TFA; CH,CN : H,0):98 %

P
o
QJP}:?HS?H

Compound 4014
Compound 4014:
'H NMR (400 MHz, DMSO-d,): ca, 85:15 mixture of rotamers, malor rotamer
20 description; 3 8.61 (s, 1H), 8.33-7.60 (m, 4H), 7.33 (s, 1H), 6.95 (d, J = 8.4 Hz, 1H),
-97-
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5.79-5.67 (m, 2H), 5.24-5.16 (m, 1H), 5.10-5.03 (m, 1H), 4.57-4.32 (m, 2H), 4.20-
3.88 (m, 3H), 3.99 (s, 3H), 3.93 (s, 3H), 3.65-3.30 (m, under H20, 1H), 2.65-2.55
(m, 1H), 2.40-2.28 (m, 1H), 2.08-1.98 {m, 1H), 1.81-1.21 (m, 10H), 1.25 (brd, J =
8.5 Hz, 6H), 0.95 (s, 9H).

M.S.(electrospray) : 791.3 (M-H) 793.4 (M+H)" . Reverse Phase HPLC
Homogenelty (0.08 % TFA; CHsCN : H,0) : 86 %

,oII,P,t‘.
aREie

Compound 4001
Compound 4001:
'H NMR (400 MHz, DMSO-ds): ca, 85:15 mixture of rotamers, malor rotamer
description; 5 12.40 (s, 1H), 8.58 (s, 1H), 8.50-8.20 (m, 1H), 7.85 (br s, 1H), 7.72-
7.44 (m, 2H), 7.00 (d, J = 8.2 Hz, 1H), 5.80-5.67 (m, 1H), 5.87-5.51 (m, 1H), 5.24-

5.14 (m, 1H), 5.12-5.02 {m, 1H), 4.83-4.45 (m, 2H), 4.45-4.36 (m, 1H), 4.14-3.93 (m,

2H), 3.99 (s, 3H), 2.64-2.46 (m, 1H), 2.45-2.39 (m, 2H), 2.35 (8, 3H), 2.39-2.28 (m,
1H), 2.08-1.88 (m, 1H), 1.82-1.23 (m, 10H), 1.04 (s, 9H), 0.97 (s, 8H).
M.S.(electrospray) : 831.4 (M-HY B833.5 (M+H)" . Reverse Phase HPLC
Homogeneity (0.06 % TFA; CH,CN : H;0): 99 %

o
QL E?ﬁ

Compound 4013

13|
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Compound 4013:
H NMR (400 MHz, DMSO-d,): ca, 85:15 mixture of rotamers, major rotamer

description; & 12.36 (s, 1H), 8.50 (s, 1H), 8.36-7.96 (m, 1H), 7.70-7.42 (m, 2H), 7.32
(s. 1H). 6.94 (d, J = 8.2 Hz, 1H), 5.79-5.66 (m, 1H), 5.63-5.50 (m, 1H), 5.23-5.15 (m,
1H), 5.10-5.02 (m, 1H), 4.584.45 (m, 2H), 4.38-4.28 (m, 1H), 4.12-3.90 (m, 2H),
3.7 (s, 3H), 3.91 (s, 3H), 2.62-2.52 (m, 1H), 2.37-2.21 (m, 3H), 2.08-1.98 (m, 1H),
1.77-1.14 (m, 18H), 0.97 (s, OH).

M.S.(electrospray) : 859.4 (M-H)" 861.4 (M+H)". Reverse Phase HPLC
Homogeneity (0.08 % TFA; CHyCN : H,0) : 82 %

Compounds from Table 5
O g

Compound 5001
Compound 5001:
'H NMR (400 MHz, DMSO-dg): ca, 85:15 mixture of rotamers, malor rotamer
description; 5 8.60 (s, 1H), 8.34-8.19 (m, 1H), 8.04-7.98 (m, 1H), 7.97 (s, 1H), 7.91-
7.81(m, 1H), 7.73 (8, 1H), 5.99-5.91 (m, 1H), 5.90-5.83 (m, 1H), 5.78-5.66 (M, 2H),
5.25-5.15 (m, 1H), 5.11-5.04 (m, 1H), 4.58-4.46 {m, 2H), 4.154.07 {m, 1H), 4.00 (s,
3H), 4.03-3.94 (m, 1H), 3.60-3.15 (m, under H20, 1H), 3.05 (d, J = 4.3 Hz, 3H),
2.83-2.55 (m, 1H), 2.42-2.30 (m, 1H), 2.35 (m, 3H), 2.08-1.99 (m, 1H), 1.80-1.22 (m,
8H), 1.13-1.03 (m, 1H), 0.94 (s, 8H). M.S.(electrospray) : 746.3 (M-H) 748.4
(M+H)". Reverse Phase HPLC Homogenelty (0.06 % TFA; CHsCN : H;0):99 %

13
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Compound 5002
Compound 5002:
'H NMR (400 MHz, DMSO-dy): ca, 8:2 mixture of rotamers, maijor rotamer
description: 5 12.44 (s, 1H), 8.59 (s, 1H), 8.52-8.25 (m, 1H), 7.97 (s, 1H), 7.70-7.46
(m, 2H), 6.03-5.96 (m, 1H), 5.90 (d, J = 9.2 Hz, 1H), 5.79-5.86 (m, 1H), 5.64-5.54
(m, 1H), 5.24-5.16 (m, 1H), 5.11-5.04 (m, 1H), 4.554.43 (m, 2H), 4.19-4.12 (m, 1H),
4,05-3.94 (m, 1H), 3.99 (s, 3H), 3.80-3.30 (m, under H20, 1H), 2.68-2.54 (m, 1H),
2.39-2.28 (m, 1H), 2.35 (s, 3H), 2.23 (s, 3H), 2.08-1.99 (m, 1H), 1.80-1.21 (m, 8H),
1.17-1.07 {m, 1H), 1.06-0.85 {m, 1H), 0.95 (s, 9H).
M.S.(electrospray) : 774.4 (M-H) 776.4 (M+H)' . Reverse Phase HPLC
Homogenelty (0.06 % TFA; CH,CN : H0) : 99 %

Quiu‘r[.:?" o

Compound 5004
Compound 5004:
'H NMR (400 MHz, DMSO-d,): ca, 85:15 mixture of rotamers, malor rotamer
description: & 8.60 (s, 1H), 8.31-8.16 (m, 1H), 8.11-8.02 {m, 1H), 7.97 (s, 1H), 7.88-
7.78 {m, 1H), 7.75-7.87 (m, 1H), 6.00-5.92 (m, 1H), 5.80-5.83 (m, 1H), 5.80-5.65 (m,
2H), 5.26-5.16 (m, 1H), 5.11-5.04 (m, 1H), 4.58-4.46 (m, 2H), 4.11 (d, J = 9.2 Hz,
1H}), 4.05-3.84 (m, 1H), 4.00 (s, 3H), 3.65-3.15 (m, under H20, 3H), 2.69-2.54 (m,
1H), 2.42-2.30 (m, 1H), 2.35 (s, 3H), 2.08-1.99 (m, 1H), 1.80-1.21 (m, 8H), 1.24 (1, J
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= 7.0 Hz, 3H), 1.14-1.02 (m, 1H), 1.00-0.87 (m, 1H), 0.94 (s, SH).
M.S.(electrospray) : 760.4 (M-H) 762.4 (M+H)" . Reverse Phase HPLC
Homogeneity (0.08 % TFA; CHy,CN : H0): 88 %

Compounds from Table 6
0
[ NJJL‘
0 /N S 3
< J
0
I,
o™N X
Compound 6016
Compound 6016:

'H NMR (400 MHz, DMSO-de): ca, 85:15 mixture of rotamers, major rotamer
description; & 12.28 (s, 2H); 8.56 (s, 1H); 8.04 (s, 1H) 7.79 (s, 1H); 7.48 (s, 1H); 6.96
—7.00 (m, 1H); 5.68 — 5.76 (m, 1H); 5.40 (s, br, 1H); 5.19 (d, J = 17.0 Hz, 1H); 5.06
(d. J =10.1 Hz, 1H); 4.71-4.76 (m , 2H), 443 (t, J = 8.3, 1H); 4.32 - 4.34 (m, 1H),
4,13 (d, J = 8.3 Hz, 1H); 3.96 — 4.03 (m, 1H); 3.77 (s, 3H); 2.67 (3, 3H);, 240 (d, J =
4.1 Hz, 3H); 2.24 - 2.36 (m, 3H); 2.03 (q, J = 8.8 Hz, 1H); 1.17 - 1.75 (m, 10H); 1.04
(s, 9H); 0.98 (s, 9H).

M.S.(electrospray) : 845.4 (M-Hy 847.5 (M+H)" . Reverse Phase HPLC
Homogeneity (0.06 % TFA; CH;CN : H,0) : 86.7 %

Synthesls of compounds of formula | wherein R® Is NHSO,R®:

EXAMPLE 17A
Synthesls of Compound 7001:
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DMAP bau
17A1

HATU (20 mg, 0.05 mmol} was added to a solution of compound 17A1 (Compound
3004, Table 3; 20 mg, 0.03 mmol) and DIPEA (0.03 mL, 0.16 mmol) in DMF (1.5
mL) at RT. The solution was stirred for 1h followed by the addition of DMAP (16 mg,
0.13 mmol) and cyclopropanesulfonamide (7.0 mg, 0.06 mmol). After addition was
completa, the mixture was allowed to stir for 15 min and DBU (0.02 mL, 0.14 mmol)
was added dropwise. The resulting solution was stimed for 16 h at 23°C, then diluted
with DMSO to 2.5 mL total volume and purified by prep HPLC (HzO0/CH,CN + 0.06%
TFA). The fractions containing the pure product were combined and the solvents
removed by lyophllization to yield 17A2 as a yellow solid (Compound 7001, table 7,
5.4 mg, 23 %).

Reverse Phase HPLC Homogeneity (0.068 % TFA; CH,CN : H;0O): 98.9% (220 nm).
MS: 878.8 (M+H)", 8768.4 (M-HY. 'H NMR (400 MHz, DMSO-ds): 8 10.47 (8, 1H);
8.82 (s, 1H); 8.08 (s, br, 1H); 7.52 (s, br, 1H); 7.15 (m, 1H); 7.03 (d, J = 8.0 Hz, 1H);
5.58 (m, 2H); 5.20 (d, J = 17.0 Hz, 1H); 5.00 (d, J = 11.5, 1H); 4.79 (m, 2H); 4.84 (m,
1H); 4.36 — 4.52 (m, 2H); 4.06 (d, J = 8.0 Hz, 1H); 4.00 —4.03 (m, 1H); 2.88 - 2.96
(m, 1H); 2.54 - 2.57 (m, 1H); 2.10 - 2.20 (m, 2H); 1.32 - 1.71 {m, 11H); 1.24 {dd, J
=6.3, 1.2 Hz, 6H); 1.00—1.08 {m, 8 H); 0.97 (s, 8H).

EXAMPLE 17B
Synthesls of Compound 7002:

-102 -
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HATU, DIPEA

Qoiir?@ S o “;? i

If\\

1781 1782
Usling the procedure of Example 17A but starting with compound 1781 (Compound
6016, Table 6), compound 1782 (Compound 7002, Table 7) was prepared as a light
yellow solid (5.4 mg, 16% yleld).
Reverse Phase HPLC Homogeneity (0.08 % TFA; CHyCN : Hz0): 83.1 % (220 nm).
MS: 950.4 (M+H)*, 848.4 (M-HY. "H NMR (400 MHz, DMSO-dy): 5 12.26 (s, 1H);
10.48 (s, 1H); 8.83 (s, 1H); 8.02 (s, 1H); 7.79 (s, 1H); 7.45 (s, 1H); 6.94 — 7.00 (m,
1H); 5.56 — 5.65 (m, 1H); 5.40 (s, 1H); 5.19 (d, J = 16.9, 1H); 5.07 (d, J = 11.4, 1H);
4.77 (s, 1H); 4.33 = 4.42 (m, 2H); 4.11 (d, J = 8.0 Hz, 1H); 3.97 (d, J = 9.8, 1H); 3.76
(s, 3H); 3.76 (s, 3H); 2.88 — 2.96 (m, 1H); 2.66 (s, 3H); 2.53 — 2.60 (m, 1H); 2.31 -
2.33 (m, 1H); 2.11 —2.19 (m, 2H); 1.33—1.70 (m, 12H); 1.22 (s, br, 1H); 1.05-
1.08 (m, 2H); 1.02 (s, 9H); 0.98 (s, 8H).

EXAMPLE 17C
Synthesls of Compound 7003:

17C1 17C3
Compound 17C1 (Compound 1027, Table 1; 35 mg, 0.045 mmol), N,N-
dimethylsulfamide 17C2 (22.3 mg, 0.180 mmol) DIPEA (39.3 ul, 0.225 mmol) and
DMAP (22 mg, 0.180 mmol) were dissolved in DMF (2.5 mL) and to the mixture
was added DBU ( 28.5 pl, 0.203 mmol). The reaction mixture was stirmed for 5 min,
then HATU (18.8 mg, 0.05 mmol) was added. Stirming was continued for 12h and the
-103 -
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residue was flltered through Millex filter and purified by Prep HPLC {(Combiscreen
0ODS-AQ, 20 x 50mm). The pure fractions were pooled together and lyophlized to
afford 14 mg (yield, 35%) of compound 17C3 (Compound 7003, Table 7) as a yellow
solid.

'HNMR (400MHz, DMSO-d,): 5 10.23 (s, 1H), 8.74 (s, 1H), 8.07 { d, J=8Hz, 1H),
7.59 (s, 1H), 7.45-7.30 (m, 1H), 7.27 (d, J=8Hz, 1H), 5.53-5.49 (m, 2H), 5.20 (d, J=
17Hz, 1H), 5.10 {d, J=12Hz, 1H), 4.70 (bs, 1H), 4.50-4.30 (m, 3H), 4.15-4.05 (m,
2H), 3.97 (s, 3H), 2.76 (s, 6H), 2.55 (5,3H), 2.38-2.32 (m,1H), 2.23-2.08 (m, 2H),
1.97-1.81 (m, 1H), 1.75-1.45 (m 4H), 1.32-1.14 (m,9H), 1.04-0.86 (m, 11H).

EIMS: (M+H) = 885.4, (M-H) = 883.4

EXAMPLE 18

NS3-NS4A protease assay

The enzymatic assay used to evaluate the present compound Is described in WO
00/09543 and WO 00/59929.

EXAMPLE 19

Cell Based HCV RNA Replication Assay

Cell Culture

Huh?7 cells that stably maintain a subgenomic HCV replicon were established as
previously described (Lohman et al., 1989. Sclence 285: 110-113) and designated
as the $22.3 cellHine. $22.3 cells are maintained in Dulbecco’s Modifled Earle
Medium (DMEM) supplemented with 10% FBS and 1 mg/mL neomycin (Standard
Medium). During the assay, DMEM medium supplementad with 10% FBS,
containing 0.5% DMSO and lacking neomycin was used (Assay Medium). 16 hours
prior to compound addition, $22.3 cells are trypslnlzad and diluted to 50 000
cells/mL In Standard Medium. 200 L (10 000 celis) are distributed Into each well of
a 96-well plate. The plate was then Incubated at 37°C with 5% CO, untll the next
day.

Reagents and Materials:
Product Company Catalog# | Storage
DMEM Wisent Inc. 10013CV 4°C
DMSO Sigma D-2650 R.T.
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Dulbecco's PBS Glbco-BRL 14190-136 | R.T.
Fetal Bovine Serum BioWhitaker | 14-001F -20°C/4°C
Neomycin (G418) Gibco-BRL 10131-027 | -20°C/4°C
Trypsin-EDTA Glbco-BRL 25300-054 | -20°C/4°C
96-well plates Costar 3007 RT.
"PVDF 0.22 pm Filter Unit | Millipore SLGV025LS | R.T.
Deep-Well Ther Plats Beckman 267007 |RT.
Polypropylene

Preparation of Test Compound

10 pL of test compound (in 100% DMSO) was added to 2 mL of Assay Medium for a
final DMSO concentration of 0.5% and the solution was sonicated for 15 min and
filtered through a 0.22 yM Millipore Filter Unit. 800 pL was transferred into row A of
a Polypropylene Deep-Well Tier Plate. Rows B to H contain 400 pL aliquots of
Assay Medium (containing 0.5% DMSO), and are used to prepare serial dilutions
(1/2) by transferring 400 L from row to row {no compound was Included in row H).

Application of test compound to cells
Cell culture medium was aspirated from the 98-well plate containing the $22.3 cells.

175 pL of assay medium with the appropriate dilution of test compound was
transferred from each well of the compound plate to the corresponding well of the
cell culture plate (row H was used as the "No inhibition control®). The cell culture
plate was incubated at 37°C with 5% CO.for 72 h.

Extraction of Total Cellular RNA
Following the 72 h Incubation period, the total cellular RNA was extracted from the

§22.3 cells of the 96-well plate using the RNeasy 98 kit (Qiagen®, RNeasy
Handbook. 1999.). Briefly, assay medium was completely removed from calls and
100 pl. of RLT buffer (Qlagen®) contalning 143 mM B-mercaptosthanol was added
to each well of the 86-well cell-culture plate. The microplate was gently shaken for
20 sec. 100 pL of 70% ethanol was then added to each microplate well, and mixed
by pipetting. The lysate was removed and applied to the wells of a RNeasy 96
(Qlagen®) plate that was placed on top of a Qiagen® Square-Well Block. The
RNeasy 86 plate was sealed with tape and the Square-Well Block with the RNeasy
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96 plate was loaded Into the holder and placed in a rotor bucket of a 4K15C
centrifuge. The sample was centrifuged at 6000 rpm (~5600 x g) for 4 min at room
temperature. The tape was removed from the plate and 0.8 mL of Buffer RW1
(Qlagen® RNeasy 96 kit) was added to each well of the RNeasy 96 plate. The
RNeasy 96 plate was sealed with a new piece of tape and centrifuged at 6000 rpm
for 4 min at room temperature. The RNeasy 96 plate was placed on top of another
clean Square-Well Block, the tape removed and 0.8 mL of Buffer RPE (Qiagen®
RNeasy 96 kit) was added to each well of the RNeasy 96 plate. The RNeasy 86
plate was sealed with a new plece of tape and centrifuged at 6000 rpm for 4 min at
room temperature. The tape was removed and another 0.8 mL of Buffer RPE
(Qlagen® RNeasy 96 kit) was added to each well of the RNeasy 96 plate. The
RNsasy 98 plais was sealed with a new plecs of tape and centrifuged at 8000 rpm
for 10 min at room temperature. Tape was removed, the RNeasy 96 plate was
placed on top of a rack contalning 1.2-mL collection microtubes. The RNA was
eluted by adding 50 uL of RNase-free water to each well, sealing plate with a new
plece of tape and incubated for 1 min at room temperature. The plate was then
centrifuged at 6000 rpm for 4 min at room temperature. The elution step was
repeated with a second volume of 50 ul. RNase-free water. The microtubes with
total cellular RNA are stored at —70°.

uaentificati Total Cellular RNA
RNA was quantified on the STORM® system (Molecular Dynamics®) using the
RiboGreen® RNA Quantification Kit (Molecular Probes®). Briefly, the RiboGrasn
reagent was diluted 200-fold in TE (10 mM Tris-HCI pH =7.5, 1 mM EDTA).
Generally, 50 yL of reagent was diluted in 10 mL TE. A Standard Curve of ribosomal
RNA was diluted in TE to 2 uyg/mL and pre-determined amounts (100, 50, 40, 20,
10, 5, 2 and 0 pL) of the ribosomal RNA solution are then transferred in a new 98-
well plate (COSTAR # 3987) and the volume was completed to 100 uL with TE.
Generally, column 1 of the 86-well plate was used for the standard curve and the
other wells are used for the RNA samples o be quantified. 10 pL of each RNA
sample that was to be quantified, was transferred to the cormesponding well of the
96-well plate and 80 pL of TE was added. One volume (100 pl.) of diluted
RiboGreen reagent was added to each well of the 86-well plate and incubated for 2
to 5 minutes at room temperature, protected from light (a 10 L. RNA sample in a
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200 pl. final volume generates a 20X dilution). The fluorescence Intenslity of each
well was measured on the STORM® system (Molecular Dynamics®). A standard
curve was created on the baslis of the known quantities of the ribosomal RNA and
the resulting fluorescent Intensities. The RNA concentration in the experimental
sampies was determined from the standard curve and comected for the 20X dllution.

Reagents and Materials:
| Product Company Catalog# | Storage

DEPC Sigma D5758 4°C
EDTA Sigma E5134 RT.
Trizma-Base Sigma T8524 RT.
Trizma-HCI Sigma T7149 R.T.
Collection Tube Strips Qiagen 16562 RT.
Ribogreen RNA Quantitation Kit | Molecular Probe | R11490 -20°C
Rneasy 96 Kit Qiagen 74183 RT.
Square-Well Blocks Qlagen 19573 RT.

Real-Time R.T.-PCR

The Real-Time R.T.-PCR was performed on the ABI Prism 7700 Sequence
Detection System using the TagMan EZ R.T.-PCR Kit from (Perkin-Elmer Applied
Biosystems®). R.T.-PCR was optimized for the quantification of the 5' IRES of HCV
RNA by using the Tagman technology (Roche Molecular Diagnostics Systems)
similar to the technique previously described (Martell et al., 1899. J. Clin. Microblol.
37: 327-332). The systam exploits the §'-3' nucleolytic activity of AmpliTag DNA
polymerase. Briefly, the method utilizes a dual-labeled fluorogenic hybridization
probe (PUTR Probe) that specifically anneals to the template between the PCR
primers {primers 8125 and 7028). The 5' end of the probe contains a fluorescent
reportsr (6-carboxyfluorescein [FAM]) and the 3’ end contains a fluorescent
quencher (8-carboxytatramethylrhodamine [TAMRAY]). The FAM reporter's emission
spectrum was suppressed by the quencher on the intact hybridization probe.
Nuclease degradation of the hybridization probe releases the reporter, resulting in an
Increase in fluorescence emission. The ABI Prism 7700 sequence detector
measures the increase in fluorescence emission continuously during the PCR
amplification such that the amplified product was directly proportion to the signal.
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The amplification plot was analysed early In the reaction at a point that represents
the logarithmic phase of product accumulation. A point representing a defined
detaction threshold of the increase in the fluorescent signal associated with the
exponential growth of the PCR product for the sequence detector was defined as the
cycle threshold (Cy). Cr values are inversely proportional to the quantity of input
HCV RNA; such that under Identical PCR conditions, the larger the starting
concentration of HCV RNA, the lower the C;. A standard curve was created
automatically by the ABI Prism 7700 detection systam by plotting the C; against
each standard dilution of known HCV RNA concentration.

Reference samples for the standard curve are included on each R.T.-PCR plate.
HCV Raplicon RNA was synthesized (by T7 transcription) In vitro, purified and
quantified by OD.s. Considering that 1 ug of this RNA = 2.15 X 10! RNA coples,
diiutions are made In order to have 10%, 107, 10%, 10°, 10*, 10° or 10? genomic RNA
coples / 5 L. Total cellular Huh-7 RNA was also Incorporated with each dilution (50
ng/ 5 pL). 5 pL of each reference standard (HCV Replicon + Huh-7 RNA) was
combined with 45 uL of Reagent Mix, and used In the Real-Time R.T.-PCR reaction.

The Real-Time R.T.-PCR reaction was set-up for the experimental samples that
were purified on RNeasy 96 —waell plates by combining 5 pL of each total cellular
RNA sample with 45 pL of Reagent Mix.

Reagents and Matenals:
Product COMPANY Catalog# | Storage
TaqMan EZ R.T.-PCR Kit | PE Applied Biosystems | N808-0236 | -20°C
MicroAmp Optical Ceps | PE Applied Biosystems | N801-0935 | R.T.
MicroAmp Optical 86 | be Appiled Biosystems | N801-0560 | R.T.
Waell Reaction Plate
Reagent Mix preparation:
Volume for | Volume for One Plate
Component one sample | {uL) (91 samples + Final
(L) Dead Volume) cone.
Rnase-free water 18.5 1617
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5X TaqMan EZ buffer | 10 980 1X
Mn({OAc); (26 mM) 6 588 3mM
dATP (10 mM) 15 147 300 uM
dCTP (10 mM) 15 147 300 uM
dGTP (10 mM) 15 147 300 pM
dUTP (20 mM) 15 147 600 pM
Forward Primer (10 uM) | 1 98 200 nM
Reverse Primer (10 pM) | 1 98 200 nM
PUTR probe (5 pM) 2 196 200 nM
rTth DNA polymerase |, 196 0.1 UAuL
(2.5 UnuL)
AmpErase UNG 05 49 0.01 UL
(1UML)
Total Volume 45 4410

Forward Primer Sequence (SEQID. 1): 5'- ACG CAG AAA GCG TCT AGC CAT
GGC GTTAGT -3

Reverse Primer Sequence (SEQ ID NO. 2): 5' - TCC CGG GGC ACT CGC AAG
CAC CCT ATC AGG - 3'

Note: Those primers amplify a region of 256-nt present within the &' untranslated
reglon of HCV.

PUTR Probe Sequence (SEQ ID NO. 3): -TGG TCT GCG GAA CCG
GTG AGT ACA CC -[TAMRA

No Template Controls (NTC): On each plate, 4 wells are used as "NTC". For these
controls, 5 pl of water are added to the well in piace of RNA.

Thermal Cycling Condltions:
50°C 2min
60°C 30 min
95°C 5 min
~-109 -
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95°C 15 sec} for 2 cvcles
80°C  1min oye
0°C 15sec)
60°C  1min | TOri0ove

Following the termination of the R.T.-PCR reaction the data analysis requires setting

of threshold fluorescence signal for the PCR piate and a standard curve was
constructed by plotting the Cy value versus RNA copy number used in each
reference reaction. The Cr values obtained for the assay samples are used to
interpolate an RNA copy number based on the standard curve.

Finally, the RNA copy number was normalized (based on the RiboGreen RNA

quantification of the total RNA extractad from the cell culture well) and expressed as

genome equivalents / pg of total RNA [g.e./ug].

The RNA copy number [g.e./ug] from each well of the cell culture plate was a
measure of the amount of replicating HCV RNA In the presence of various
concentrations of inhibitor. The % inhibition was calculated with the following
aquation:

100 - [{g.e /ug Inh\/(g.e./ug cti)x 100].

A non-linear curve fit with the Hill model was applied to the inhibition-concentration
data, and the 50% effectiva concentration (ECs;) was calculated by the use of SAS
software (Statistical Software System; SAS Institute, Inc. Cary, N.C.).

When the compounds of this invention are evaluated in the preceding enzymatic
and cell based assays, the compounds are found to be highly active.

EXAMPLE 20

Specificity assays

The specificity assays used to evaluate the selectivity of this compound are
described in WO 00/09543.

When the compounds were evaluated In the specificity assays, the compounds of
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formula 1 were found to be selective In that they do nat show significant inhibition
(no measurable activity at concentrations up to 30 yM) in the Human Leukocyte
Elastase and Cathepsin B assays.

EXAMPLE 21

Pharmacokinetic properties

The prasent Invention comprises compounds that show pharmacckinetic properties
such as detectable plasma levels in the rat at 1 hour and 2 h after an oral dose of

5 mg/kg.

More explicitly, the following assay, an jn vivo oral absorption screen, Is used to
determine plasma levels of teat compounds In a rat after oral administration:

Materials and Methods:

1. Method used to pool compounds (“cassette selection™):

The selection of compounds to be pooled Into a “cassette” was based on their
sfructural similarity and physicochemical properties. A solid phase extraction
method applicable to all the selected compounds was established. Based on the
initial testing where each compound was spiked into rat plasma and run through
HPLC or HPLC/MS at a concentration of 0.5 uM, the retention time, lonic mass, and
the possible separation among compounds by HPLC and/or HPLC/MS were used
as basis for pooling 3-4 compounds into one "casseite”.

2. Oral vehicle and compound preparation:

Each “casssette” contains 3-4 compounds at 5 or 4 mg/kg for each compound. The
cassettes were prepared as an oral suspension in 0.5% aqueous methyicellulose
and 0.3% of polyoxyathylene (20) sorbitan monooleate (Tween-80). The dosing
volume was 10 mL/kg via oral gavage.

3 Dosing and plasma sampling:

Male Sprague Dawiey rats were fasted ovemnight in individual cages, with access to
aqueous 10% dextrose. Two rats were dosed with each "cassetie”. Plasma
samples (~1 mL) were collacted at 1 and 2 h post-dosing from the 2 rats and pooled
for extraction and analysis.
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4. Compound extraction and analysls:

From each cassette, plasma samples at 1 and 2 h, blank plasma, blank plasma
spiked with all the compourxis at 0.5 uM of each, are extracted by the solikl phase
extraction method. Samples were analyzed by HPLC and HPLC/MS for comparison
purpose. Plasma concentrations are estimated based on the single concentration of
0.5 uyM standard.

Results

When assayed in the preceding screen, some compounds of this Invention are
found In the plasma at the 1 hour and 2 hour Intervals following oral administration,
with blood plasma levels up o 1.5 pM.
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TABLES FC MPOUNDS
In the following examples of compounds according to this invention are listed in the
Tables 1 to 7, wherein Me defines methyl, Et defines ethyl and tBu defines fert-
butyl. Compounds according to this Invention usually show ICy, values lower than
about 200 nM and ECy, values lower than about 300 nM.

TABLE 1

2
L N;

0

0
a\oJL N? g
OH
© (o} ﬁ R .S
R

Cpd. B L® L' m“l(“"‘l'jl’
{MH+2)" |
1001 /k\ MeO- MeO- , J\k 8373
AN
N
1002 | - MeO- MeO- , M 835.3
A
é N
1003 I MeO- MeO- , j\k 849.3
A~
N
1004 e MeO- MeO- , 8834
Eﬁ )
H
1005 é MeO- Me- . j\/o 831.4
e
N
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Cpd. B L° L' R miz (M+H)"
(MH+2)
1008 | - MeO- Me- , 819.5
A
é i
1007 | - MeO- Me- _ 833.5
A
é y
1008 | - MeO- Me- , j\/o 8455
A
é ¥
1009 | - MezN- Me- _ 846.5
"\
N
1010 T MazN- Me- , j\D 858.5
l'\
b H
011 | - Me:N- Me- , 790.5
A
N
1012 | - Me:N- Me- _ 816.5
l'\
6 N
1013 | - MeO- Me- , 7775
LA
N
1014 | - MeO- Me- , 803.5
A
N
1015 | -1 MeO- Me- , j\ 7775
g
é N
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Cpd.| B L° L' R miz ()"
(MH+2)
106 | - MeO- Me- N 763.5
N
1017 | - MeO- Me- ' 7495
N
1018 | -1 MeO- Me- < 7354
Ay
1019 | T MeO- Me- , 819.4
6 '.\N
H
1020 | - MeO- Et- _ 8475
"\
é N
1021 | -7 MeO- Et- , 7914
A
}
1022 | -t MeO- Et- _ w 859.5
A
é N
w023 | - MeO- Et- . 791.4
A
6 N
1024 | - MeO- Me- , 811.4
N
H
1025 | - MeO- Me- , 756.5
L
R N
F
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0 1 miz (M+H)"
Cpd. B L L mﬂlm,)
1026 Jj MaQ- Me- 8354
(o]
1027 ;}i) MeO- Me- 7793
o]
1028 -1 MaO- Br- 8413
<5:] 8432
1029 i MeO- Br- . j\/o 9113
<5:] 809.3
1030 -1 MeO- Br- 8413
K o
1031 . MeO- Br- 8973
<5:] 899.3
1032 [ tBuO- Me- 819.4
1033 [ tBuO- Me- 8194
1034 [ HO- Me- 7634
1035 'T' HO- Me- 7633
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Cpd. B L° L R miz (MeH)*
(MH+2)
1038 MeO- Me- , 7914
l.\
e, :
1037 MeO- Me- , 8475
A
O :
1038 MeO- Me- , 7915
A
N
1039 T MeO- Me- £ 859.5
e, 0
1040 [ MeO- Me- , j\< 805.4
l"\
N
H
1041 | T MeO- Me- ; 7914
l\
N
1042 | T MeO- cl ; 7974
l'\
é N 799.3
1043 | - MeO- Br , 855.2
l‘\
<5 N 857.2
1044 | T MeO- cl , 8113
A 8133
é N
1045 | - MeO- cl w 865.4
A 867.4
é N
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0 L | m/z (M+H \
Cpd. B L L R (Mﬂ:n)
1048 -1 MeO- Me- . jl_ 821.4
1047 -1 MeO- Me- . ‘jL 7934
5\H '0/'
1048 i MeO- Ci . 825.3
<5:] "H 8273
1049 b MaO- Br ) j\ J\ 885.3
é '\H 0 8873
1050 . MeO- Cl , ’ﬁ\ ,L\ 841.3
é '\ﬁ o 843.3
1051 o MeO- F . 795.3
A
é/ H
1052 o MeO- F ) 781.3
A
6 H
1053 -1 MeO- Cl . j\ 813.2
é '\u o~ 815.2
1054 . MeO- Br . i 857.2
<f:] "H ol 859.2
1055 T MeO- Br , 860
é -\u 871.1
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0 1 m/z (M+H)*
Cpd. B L L R mﬂ:z 1)
1056 - MeO- Br . 869
<&] SN 871.1
H
1057 =T HO Me . 819.2
é '.\N
H
1058 T HO Me j\/o 831.2
~
6 b
105 | - H Br , 867
é R -
1060 I H Br ’ﬂ\v/L::> 879
é A "
1081 | - H Br , 825
S L ”’
1062 | - H Br , 811
<%] "H 813
1083 | T F Me , 821.3
A~
é M
1064 | .« MeO- Br , 883.2
e, N 885.2
H u
1085 | .< MeO- Br , J\/ 869.3
= A, 1.
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Cpd. B L Lt R? miz (M+H)*

{MH+2)
1066 MeO- Br , 815.2
L\,. Ny 817.2
1087 MeO- Br _ 8433
\\I:: N 845.3
10688 — MeO- Br J\/O 9553
A 957.3

LE- \
1069 CF:W. MeO- Br J\/O 937.3
{ 939.3

N

H
1070 k MaO- Br J\D 869.3
) A 871.3

> N
1071 \( MeO- Br , J\/O 807.3
Ny 899.3
1072 | o~ MeO- Br , ,ﬂ\ 931.3
tﬁ:f a o’L‘ 933.3
1073 |Fin .| MeO- Br , ,ﬂ\ ,I\ 913.2
'\H o 915.2
1074 MeO- Br _ ,ﬂ\ 899.3
<E;L$. Sy o’L‘ 901.3
1075 MeO- Br , ,ﬁ\ 845.2
k "\H OJ\ 8472
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(MH+2)"
1076 MeO- Br , j\ 873.3
\( N o/L 875.3
1077 ~~ MeaO- Br 887.2
H{ "\N’,\ 889.2
1078 MaO- Br 855.2
G\__ -'\NJ\ 857.2
1079 MeO- Br 801.2
k.- ' -'\H/I\ 803.2
1080 MeO Br 820.2
\( "\H/I\ 831.2
1081 N MeO Br , 801.3
A~
T\E N 03.3
1082 O\ H Cl . J\/‘( 823.3
. Ny 825.3
1083 Ck H cl J\/O 835.3
) A 837.3
1084 q H cl , J\/ 781.2
A

~ N 783.2
1085 H cl 767.2
O\, "\HJ\ 760.2

-121-

A




Case 13/119 WO
Cpd. B L L R? m:ﬂhﬁf
1086 H cl , J\,\ 795.2
<::1\>. N 797.2
1087 <::1\\ H cl , 795.2
AN
- N 797.2
1088 H Cl . ,ﬂ\ 811.2
3\. : N oJ\ 813.2
1089 H cl ) 783.2
(1 A ~
b N
1080 <::1\~ EtO- Br ] 860.2
AN
- N 871.2
1091 O\ EtO- Br , 883.2
A
> N 885.2
1092 EtO- Br 855.2
<:]\>. 5\H/L~ 857.2
1093 EtO- Br j\ J\ 889.2
<::15>. H\H 0 801.2
1094 Pro- Br ',j\, 883.2
<:]\>_ N 885.2
1095 q Pro- Br , 807.2
AN
- N 899.2
1096 Pro- Br 869.2
<::1§,_ 5\H,L\_ 8712
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Cpd B L L R it
1087 Pro- Br J\ J\ 913.2
O\ \H 0 915.2
1098 Ck H Br , ,ﬁ\ 811
] \PI 813
1099 | Cf MeO- Br 869.2
A \H’l\ 871.1
1100 O\ MeO- cl . 825.2
A
- N 827.2
1101 q EtO- Me . 791.2
LN
N
1102 O\ EtO- Me _ 805.2
A
N
1103 EtO- Me 791.2
q. "\NJ\
- H
1104 O\ EtO- Me j\ J\ 835.3
o AL o
. i
1105 MaO- CN 786.2
q AN J\
N
1106 Br MeO- 841.2
<l__ -'\HJ\ 8432
1107 Ck MeO- CN , ,ﬁ\/ 800.2
A
N
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(Mt
1108 [ Fa~,. | MeO- Br , ,I\ 819.1
’ Ny 821.1
1100 | -~ MeO Br , /L 833.1
| '.\I!I 835.2
1110 MeO- Br , 843.2
O-«_.,,. -'\n/]\ 845.2
1111 | ~o~.. | MeO- Br , 815.2
’ -"\nfl\ 817.2
1112 MeO- Br , 843.2
}’\";1-- '\HJ\ 8452
1113 |[F~_. | MeO- Br 0 833.1
’ .&HJ\/ 835.1
114 |~ ~.] MeO Br JOL/ 847.2
\H 849.2
1115 MeO- Br 0 857.2

{] Jo
N, N 850.2
118 | ~ . MeO Br 0 829.2
.{HJ\/ 831.2
1117 - MeO Br 9 857.2
>"\ .KHJL/ 850.2
1118 | F A~ MeO Br 0 863.2
| L J\ J\ 865.2
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(MH2)
1119 NN MeQ Br o )\ 877.2
\,.,JLo 879.2
H
1120 : MeO Br 0 8872
Y
<tj ~‘WJLWYJ“ 888.2
[} H
121 | ~~.. | MeO Br o 850.2
.-"\HJLOJ\ 861.2
1122 "> MeO Br 0 8872
— .&HJLO/L 889.2
1123 O\ MeO CN 0 8422
A
‘H
1124 O\ MeO CN o 788.2
<
N
125 [ _~_ | MeO- cl . /]\ 7754
- \"a 7773
128 (%% _. | Meo- cl 825.4
-~ \u/k B827.4
1127 MeO cl 7574
\7' -'\u/j\ 750.4
1128 MeO cl . /k 785.4
\(. N 7874
1129 o MeO cl _ J\ 780.3
O' \H 801.3
0
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(“H'l-!r
130 [ N~ | MeO cl , /k 771.3
' 773.3
131 [~~~ MeO cl _ ,|\ 789.3
"\I!I 791.3
1132 MeO Cl 709.5
H AN J\ 801.4
N o
H
1133 F\/\_,. MeO Cl o 7804
.&NJ\/ 7914
H
1134 [SFni~..| MeO cl 0 839.4
.-"\NJ\/ 841.4
H
1135 L MeO cl 0 771.4
&HJL/ 7734
1136 MeO cl 0 799.4
.-"\HL 801.4
1137 e MeO cl 0 813.3
O A JI\/ 815.3
o N
138 [~~~ | MeO cl j\/ 785.3
\H 787.3
130 [~ ~{ MeO cl j\, 803.3
\I!I 805.3
1140 > MeO cl 0 8135
>—\ A L 8154

I
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i ] 1 ' ] mix '.‘"r
Cpd B L L R e (Mo
1141 |~ ~.. | MeO Cl o 819.4
r\N/ﬂ\O/L\. 8214
H
1142 ; MeO Cl 0 860.4
AN ,
- \NJLOJ\ 8714
H
1143 MeO cl g 801.4
\ﬁ" .'QNJ\OJ\ 8034
1144 MeO cl 0 820.5
\(. .-"\HJLOJ\ 831.5
1145 . MeO cl 0 843.4
O .'\NJLO/L 845.3
o H
1148 | ~_~.. | MeO cl o 815.3
.-"\H/U\O/L 817.3
147 [ ~~,] MeO Cl 9 833.3
.&NJLO/L 835.3
H
11 - o .
48 > MeO Cl ' JL J\ 8435
ANy o B45.5
1149 [\ ~.. | MeO cl 0 803.2
A 805.2
e
1150 [ B | MeO cl . 853.2
'\H 855.2
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(MH+2)
1151 L. MeO Cl ) 785.2
o A
| nj\(
1152 \( MeO Cl ) 8133
A
- N
11583 F\/}- MeO Cl . Q 8172
A
o
1154 "’-\/3. MeOQ Br . 897.3
a 809.2
H
1155 MeO Br 829.2
1156 F\/\_,. MeO Br ) J\‘/ 847.3
ﬁ\u 849.2
H
1157 O\ H -SMe j\k 8354
N
1158 [::&- H -SMe ’ﬂ\v/I::> 8474
. A
’ N
1159 O\ H -SMe o 79.3.
a" 'IRHJK/
1180 O\ H -SMe ) J\ 779.3
A
N
1161 O\ H -SMe , 807.3
A~
N
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Cpd. B L° L R? miz (M+H)*
(MH+2)
1162 (::&- H ~-SMe , 807.3
! A
’ N
1163 [::5‘“ H -SMe o 8233
LA
H
1164 H CF, . 8014
(O~ PN
H
1185 & H CF, o 8454
LA
H
1166 O\ H CF; J‘I’\/ 8154
1187 O\ Cl Cl J‘j\ 8013
; N 803.3
805.3
1168 O\ Cl Cl o 857.2
'.' ,";\ Jl\/k
N
1168 Cl Cl 801.3
y N
1170 O\ Cl Cl J’\/ 815.3
/ N 817.3
8198.3
1171 O\ H -S0,Me . J\ 811.3
" A
’ N
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Cpd. B L* L R? rnl‘l(lﬂl'p‘
(MH+2)
1172 H -S0;Me ) 839.3
(O~ &
! N
1173 O\ H Me- j\ 747.3
1174 o\ H Me- o 76814
H
1175 H Me- 9 8034
O oAk
1178 H Me- 747.4
O~ LA
H
1177 C H Me- . 775.4
:‘ ﬁ\N
H
1178 H Me- 2 7914
O\ .-"\uJLQJ\
1179 (::&\~ H -SO;Me o 855.3
i A /ﬂ\ /L\
N~ o
1180 O\ H -SO;Me 9 825.2
3 ﬁ;ﬂ/u\',
1181 O\ H -OMe , J\ 7634
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TABLE 2
R'
! N=
ws
0
0
B. JLN N
o OH
o H R 5
Cpd. B L° L R? m(lhl'p‘
# (MH+2)
2001 o MeO- Me- ) j\k 8328
~
é N
2002 . MeO- Me- 776.5
6 < J
N
H
2003 -1 MeO- Me- { 7344
__L__ " “NH,
2004 -r MeO- Me- £ 748.5
é H
2005 “r MeO- Me- L 762.5
N
2008 - MeO- Me- ) 802.5
l.\
é N
2007 i MeO- Me- . j\ 776.4
A
é N
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Cpd. B L L R? miz (M+H)*
# (MH+2)
2008 -1 MaeO- Me- . j\/o 8445
) N
é N
2009 - MeO- Me- s 7334
A
2010 I MeO- Me- ’ 7474
é NS
2011 [ MeO- Me- \( 7614
2012 I MeO- Me- ) 846.5
l'\
?’J N
2013 /{\ MeO- Me- ) 764.4
A
N
2014 )V MeO- Me- ) J\/O 832.5
A
N
2015 | T MeO- Me- , 790.4
O
H
2016 =T MeO- Me- ) j\/o 858.5
A
%) ;
2017 MaO- Br- 8543
q NN 856.3
o H
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Cpd. B L° L R? mhﬂﬁﬂf
# (MH+32)
2018 \\/L. MeO- Me- ) l 7824
' A
N
2018 [~ MeO- Me , j\/O 876.5
g ~
. N
e N
2020 \l, MeO- Me JI\,Xi:) 8980.5
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TABLE 3
2
rw' N;
Roond
(9]
B\OiN N
H ) OH
o NR S
Cpd. # B w! w R? m/z (l"'lj)'
(MH+2)
3001 T 0 -0- , 77768
l'\
é N
3002 " O- O- ) 833.8
AN
é H
3003 -1 -CHx- Q- . j\ 7754
A~
(]:? H
3004 - CH- -0~ , 7754
A
N
3005 T -CHz- O- , 801.4
A
N
3006 -1 -CH- O- \ P T47.3
N
3007 o -CHz~ O \ 733.3
é | NH'

-134 -

2



Case 13/118 WO
Cpd. # B w' w R? miz (M+H)'
(MH+2)
3008 - CHr | O , 831.5
A
é H
3009 [ CHr | -O 4~ 7615
3010 - CHr | © , j\/o 843.3
A
N
3011 - CHr | CHr _ 801.5
l.\
N
3012 - CHr | CHr ‘ 745.4
N
3013 T CHr | CHr , 7734
.'\H
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TABLE 4
R!
N=
Lﬂ N - S
LI
X
e
~ N
AT
o |!|R S
cpd.| B L® L? R miz (U+H)"
" (H+2)
00| - MeO- Me- 833.5
é “Lnu
4002 | - MeO- Me- 7775
LA
N
4003 | - MeO- Me- , j\/o 845.5
A
& ;
4004 | T MeO- Me- ) 8035
™
S :
4005 | - Me.N- Me- , 8465
5
H
4008 | T Me.N- Me- _ 858.5
< J O
S ;
007 | - MeN- Me- 7905
é LA
H
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# (MH+2)
4008 T MezN- Me- , 816.5
A
N
4009 MeO- Me- ) T774
~
(5 N
4010 MeO- Me- i 749.4
N
4011 MeO- Me- Lo 763.4
v
4012 MeO- MeO- ] 793.3
A
é N
4013 MeO- MeO- ] j\/o 881.4
A
é N
4014 | T MeO- MeO- _ 793.4
A~
N
4015 | T MeO- MeO- , 849.4
l'\
é M
018 | T Me- MeO- , 7774
A
éf N
4017 Me- MeO- 7775
H
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TABLE 5
rR?
n={
Lo N 8
o]
4 X
~ N
NN @
(o) ﬂ R
Cpd. B L° L R? miz (M+H)*
# (MH+2)
5001 - MeO- Me- ry 7484
é e
5002 . MeO- Me- 776
< J
S ;
5003 [ - MeO- Me- , 8325
s
& u
5004 é MeO- Me- \H A~ 762
5005 -1 MeO- Me- 7765
LA
S ;
5006 | - ‘MeO- Me- 802.5
A
S ;
5007 T Me(O- Me- o B844.5
é A
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TABLE 6
R
! N={
If N \_S
L!
o)
0
B, OJL N
N o OH
(o) H R S
Cpd. B L2 L° L R? miz (M+H)"
# MH+2)
6001 - MeO- H Me ) 7773
A
é i
RO0Z e MBO- H Mﬂ , 8334
é ..'\N
H
6003 T MeO- H Me ) 7913
N
é N
6004 T MeO- H Me 777.2
H
6005 | T Me H Br ] 839.2
N
é N 841.2
6006 T Me H Br . M 881.2
"\
é N 883.2
6007 . Me H Br ) 853.2
A
é N 855.2
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Cpd. B L2 L° L R? miz (M+H)*
# (MH+2)
6008 e Me H Br 0 869.2
<
é N O 871.2
6009 e Me H Br w 893.2
é '\u 895.2
6010 [ T Me H Br , 853.2
"\N
N 855.2
8011 | T Me H Me , 775.3
é ‘.\N
H
6012 -1" Me H Me , j\/k\ 817.3
A
é N
6013 | T Me H Me , 761.3
AN
(5 H
6014 | T Me H Me , 761.4
~
é )
6015 e Me MeO- Me j\/o 859.5
li
é N
6018 =-1" Me MeO- Me ) j\/\\ 8475
A
é N
6017 | T Br H Br , 905.2
A
é N
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# (MH+2)
8018 T Br H Br , 919.2
z =
- H
g019 | T Br H cl 861.2
J
N
6020 | - Br H cl , 875.2
A~
é nj\(
TABLE7
Rﬂ
o
B
\°iﬁ N? ﬁ
0 NRY “so;R*
s *
czd. B RA R
T L] H A .
7001 <5 o%;?j'.- '\7 878.8
e
7002 ,o):i?}..' w 950.4
X,
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What Is claimed is:
1. A racemate, diastereolsomer, or optical isomer of a compound of formula (I):
Rl
L N={
L2 N s

5 i |

wherein

B is(Cio)alkyl, (Css)cycloalkyl, or (Ci4)alkyl{Cs7)cycloatkyl,

a) wherein sald alkyl, cycloalkyl, and alkyl-cycloalkyl may be mono-, di- or tri-
substituted with (C,.s)alkyl; and

b) wherein sald alkyl, cycloalkyl, and alkyl-cycloalkyl may be mono- or di-
substituted with substituents selected from hydroxy and O-{C,.)alkyl; and

c) whenein each of sald alkyl groups may be mono-, di- or tri-substituted with
halogen; and

d) wherein each of sald cycloalkyl groups being 4-, 5-, 6- or 7-membered
having optionally one (for the 4-, 5, 6, or 7-membered) or two (for the 5-,
6- or 7-membered) -CHz-groups not directly linked to each other replaced
by -O- such that the O-atom is linked to the group X via at least two C-
atoms;

X Is O or NH;

R® Is (Cas)alkyl, (Car)cycloalkyl or (Cys)alkyl{Cs)cycloalkyl, whereln sald
alkyl, cycloalkyl, and alkyl-cycloalkyl groups may be mono-, di- or fri-
substituted with (C,.,)alkyl;

L° Is H, halogen, (C4)alkyl, -OH, -O-{(C,.4)alkyl, -NH;, -NH(C,.)alkyl or
-N{(C14)alkyl)z;

L', L* are each Independently halogen, cyano, (Ci.¢)alkyl, -O-(C.)alkyl,
-8-{Ci4)alky!, -SO-{C4)alkyl, or —-SO{C,4)alkyl, wherein each of said alkyl
groups Is optionally substituted with from one to three halogen etoms; and
elther L' or L (but not both at the same time) may also be H; or

-142 -

/35



10

16

25

30

Case 13/119 WO /_ig
/196

L*andL'or

L° and L* may be covalently bonded to form, together with the two C-atoms to which
they are linked, a 5- or 8-membered carbocyclic ring whereln one or two
-CHz-groups not being directly linked to each other may be replaced each
Independently by -O- or NR" wherein R" is H or (C..)alkyl, and wherein sald
carbo- or heterocyclic ring is optionally mono- or dl-substituted with
(Ci4)aliyl;

R? Is R®, NR®COR™, -NR2COOR™ -NRZR* or -NRZCONRR*, wherein
R™ Is selected from (C1)alkyl, (Csr)cycloalkyl and (C1.4)alkyl-
(Cs+)cycloalkyl, wherein said cycloalkyl and alkyl-cycloalkyl may be mono-,
dl- or tri-substituted with (C,.5)alkyl;

R™ is H or R™ as defined above,
R™ and R® are Independently selected from H and methyi,

R' s ethyl or vinyi;

R®  is hydroxy or NHSO.R® wherein R® Is (C,e)alkyl, (Ca)cycloalkyl, (C.a)alkyl-
(Cs)cycloalkyl, phenyl, naphthyl, pyridinyl, (Ci4)alkyl-phenyl, (C,)alkyl-
naphthyl or (C.4)alkyl-pyridinyl; each of which optionally being mono-, di- or
tri-substituted with substituents selacted from halogen, hydroxy, cyano,
(Ci4)alkyl, O{C,.q)alkyl, -CO-NH,, -CO-NH(C,4)alkyl, -CO-N((C1)alkyl)z,
-NHz, -NH(C.4)alkyl and -N((C..4)alkyl)z, wherein (C,4)alkyl and O-(C.s)alkyl
are optionally substituted with one to three halogen atoms; and each of
which optionally being moncsubstituted with nitro;
or R® Is -N(R™)R™), whereln R*' and R™ are Independently selectad from
H, (C1.q)alkyl, (Ca7)cycloalkyl, (C.e)alkyl{Cs7)cycloalkyl, aryl and (Cqg)alkyl-
aryl; wherein sald (C,,)alkyl, (Cs7)cycloalkyl, (Cye)alkyl{Cs7)cycioalkyl, aryl
and {C,..)alkyi-aryl are optionally substituted with one or more substituents
independently selected from halogen, (Ci.s)alkyl, hydroxy, cyano,
O-{(Cr.e)alkyl, -NHz, -NH(C.4)alkyl, -N{(C14)alkyl)z, -CO-NH,,
-CO-NH(C14)akyl, -CO-N((C14)alkyl);, -COOH, and —-COO(C,s)alkyl; or
R"™ and R™ are linked, together with the nitrogen to which they are bonded,
to form a 3- to 7-membered monocyclic saturated or unsaturated heterocycle
or a 8- or 10-membered bicyclic saturated or unsaturated heterocycle, each
of which optionally contalning from one to three further heteroatoms
Independently selected from N, S and O, and each of which being optionally
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substituted with one or more substituents Independently selected from
halogen, (C.)alkyl, hydroxy, cyano, O-(Cy.g)alkyl, -NHz, -NH(C14)alkyl,
-N((C1.1)alkyl)z, -CO-NH;, -=CO-NH(C,4)alkyl, -CO-N((C1)alkyl)s, -COOH,
and -COO(C,.q)alkyl;

or a pharmaceutically acceptable salt or ester thereof.

The compound according to claim 1 wherein

B I8 {C1-10)alkyl, (Cs+)cycloalkyl, or (Ci4)alkyl-(Cs 7)cycloalkyl,

a) wherein said cycloalkyl, and alkyl-cycloalkyl may be mono-, di- or
tri-substituted with (C,.5)alkyl; and

b) wherein said alkyl, cycloalkyl, and alkyi-cycloalkyl may be mono-
or di-substituted with substituents selected from hydroxy and
0+C,4)alkyl; and

c) wherein all sald alkyi-groups may be mono-, di- or tri-substituted
with halogen; and

d) wherein all sald cycloalkyl-groups being 4-, 5-, 6- or 7-membered
having optionally one (for the 4-, 5, 6, or 7-membered) or two (for
the 5-, 6- or 7-memberad) -CH-groups not directly linked to each
other replaced by -O- such that the O-atom is linked to the group X
via at least two C-atoms;

X Is O or NH;

R? is (C2s)alkyl, {Car)oycloalkyl or (C.)alkyl-(Cs.r)oycloalkyl, wherein
said cycloalkyl groups may be mono-, di- or tri-substituted with
(Cra)alkyt;

L° is H, “OH, —O-(Cy.)alkyl, -NH,, -NH(C;)alkyl or —N({C)alkyl):;

L', L* are each independently halogen, (C1)alkyl, -O-(C,.)alkyl or
-5-(C14)alkyl (in any oxidized state such as SO or SO,); and
either L' or L {but not both at the same time) may also be H; or

L°and L' or

L° and L? may be covalently bondad to form, together with the two C-atoms
to which they are linked, a 5- or 6-membered carbocyclic ring wherein
one or two -CHx-groups not belng directly linked to each other may
be repiaced each independently by -O- or NR* wherein R* is H or
(Ci4)alkyl, and wherein said carbo- or heterocyclic ring is optionally
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mono- or di-substituted with (C.)alkyl;

R!  is R, -NRZCOR™, -NRZCOOR™ -NR”R" and -NR®CONRR*®,
wherein
R® is selected from {C.s)alkyl, (Cs)cycloalkyl and (C.)alkyl-
(Car)cycloalkyl, wherein sald cycloalkyl and alkyl-cycloalkyl may be
mono-, di- or tri-substituted with (C,.s)alkyl;

R* Is H or has one of the meanings of R*™ as defined above,
R® and R® are Independently selected from H and methyl,

R' s ethyl or vinyl;

R® is hydroxy or NHSO.R® wherein R? is (C..e)alkyl, (Cy)cycloalkyl,
(Cre)alkyl{Csr)cycloaikyl, phenyl, naphthyl, pyridinyl, (C..4)alkyl-
phenyi, (C,.)alkyl-naphthyt or (C,.)alkyl-pyridinyl; all of which
optionally being mono-, di- or tri-substituted with substituents
selected from halogen, hydroxy, cyano, {Ci4)alkyl, O-{(C1.s)alkyl,
-CO-NHz, -CO-NH(C.4)alkyl, -CO-N({(C4)alkyl)s, -NH,, -NH(C;.)alkyl
and -N((C1)alkyl):; and all of which optionally being monosubstituted

with nltro;
or R* can be further selected from: -NH(C,.¢)alkyl, N((C+.s)alkyl )z,
-Het,

—N N—{C,.g)alkyl —N o]

or :
or a pharmaceutically acceptable salt or ester thereof.

3 The compound according to one or more of the preceding claims wherein B

is selectad from {C;.4)alkyl, (Car)cycloalkyl and (C,.5)alkyl-{Cs7)cycloalkyl,

a) wherein said alkyl, cycloalkyl, and alkyl-cycloalkyl may be mono-, di- or
tri-substituted with (C,.,)alkyl; and

b) wherein said alkyl, cycloalkyl, and alkyl-cycloalkyl may be mono- or di-
substituted with substituents selected from hydroxy and O-(C,.)alkyl; and

c) wherein each of sald alkyl groups may be mono-, di- or tri-substituted
with fluorine or mono-substituted with chilorine or bromine; and

d) wherein In each of sald cycloalkyl groups being 5-, 8- or 7-membered,
one or two -CH.-groups not being directly linked to each other may be

replaced by -O- such that the O-atom Is linked to the group X via at least
=145 -
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iwo C-atoms.
4. The compound according to claim 3 whersin B Is selected from ethyl, n-

10.

propyl, teri-butyl, 2-methylpropyl, 1,2-dimethylpropyl, 1,2,2-trimethyipropyl, 2-
fluoroethyl, 3-fluoropropyl, 3,3,3-trifluoropropyl, cyclopropyl, cyciobutyl,
cyclopentyl, cyclohaxyl, 1-methylcyclopentyl and 1-methyicyclohexyl, and a
group selected from:

55 S

The compound according to claim 4 whereln B is selected from ethyl, n-
propyl, terf-butyl, cyclopentyl, 1-methylcyclopentyl, 2-fluoroethyl or 3-
fluoropropyl.

,and ~ .

The compound according to one or more of the preceding claims whereln X
Is O.

The compound according to one or more of the praceding claims whereln X
Is NH.

The compound according to one or more of the preceding claims wherein R*

Is (Cae)alkyl, (Car)cycloalkyl or (C:a)alkyl-(Car)cycloalkyl, each of which
being optionally substiuted with 1 to 3 substituents selected from (C,.)alkyl.

The compound according to claim 8 whereln R’ Is selected from 1,1-
dimethylethyl, cyclopentyl, cyclohexyl and 1-methylcyclohexyt.

The compound according to one or more of the preceding claims wherein L°
Is selected from H, halogen, CH,, -OH, -OCHj,, -OC;Hs, -OC3H7,
~OCH(CHj)a, -NHCH3, -NHC H;, -NHCsHy, -NHCH(CHa)z, -N{CHs)z,
=N{CH;)C>Hs, -N(CH3)C3H; and -N(CH3)CH{CH,)..
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1.

12.

13.

14.

15.

16,

17.

18.

The compound according to claim 10 wherein L° is selected from H, -Ol-i. -
OCH; halogen and -N{CH,)..

The compound according to claim 11 wherein L is selected from H, -OH or
-OCHj.

The compound according to one or more of the preceding claims wherein L'
and L are each independently selected from: halogen, -CHs, -C,Ha, -OCHs,
-OC;zHs, -OC3Hy, -OCH(CH,)2, CF3, -SMe, -SOMe, and SOMe whereby
either L' or Lmay be H.

The compound according to claim 13 wherein either one of L' and L? is -
CHj, -F, -Cl, -Br, -OMe, -SMa, or -SO;Me and the other of L' and L*is H.

The compound according to claim 14 whereln L' is CH;, -F, -Cl, -Br, -OMe, -
SMe, or -SO;Me and LIs H.

The compound according to one or more of the preceding claims wherein L°
Is selected from H, -OH and -OCH,; and either one of L' and L?is CHs, -F, -
Cl, -Br, -OMe, -SMe, or -SO;Me and the other of L' and L?is H.

The compound according to claim 18 wherein L° Is selected from H, -OH and
-OCHy; L' Is CHa, -F, <Cl, -Br, -OMe, -SMe, or -SO,Me and L*is H.

The compound according to claim 17 wherelin L° is selected from H and
-OCHj; L' is CH,, -Cl or -Br and L?Is H.

- 147 -
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19.

21.

The compound according to one or more of the preceding claims wherein L°
and L' are covalently bonded to form, together with the quinoline residue to
which they are linked, a ring system which is selected from:

(R

' , and
wherein each R" is independently (C,.)alkyl and L? is defined as in claim 1.

The compound according to claim 19 wherein L2is H or methyl.

The compound according to one or more of the preceding claims wherein R?
is R®, -NHCOR®, -NHCOOR™, -NHR™ or -NHCONR*'R*, wherein

R® is selected from (Cy.s)alkyl, {Ca7)cycloalkyl, and (C,.s)alkyl-
(Cs.z)cycloalkyl, wherein each of sald cycloalkyl and alkyl-cycloalkyl groups
may be mono-, di- or tri-substituted with (C..)alkyl; and

R Is H or R™ as defined above; and

R® is H or methyl.

The compound according to claim 21 wherein R? Is -NHCOR™, -NHCOOR™,
or -NHR™.

The compound according to claim 22 wherein R® and R* are independently
selected from: methyl, ethyl, n-propyl, Fpropyl, n-butyl, 1-methyipropyl, 2-
methylpropyl, fert-butyl, 2,2-dimethyipropyl, 1,1-dimethylpropyl, 1,2-
dimethylpropyl, 1,2,2-trimethyipropyl, cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, cyclopropyimethyl, cyclobutylmethyl, cyclopentyimethyl,
cyclohexylmethyl, each of said cycloalkyl or alkyl-cycloalkyl groups optionally
being mono- or di-substituted with methyl or ethyl.
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25,

20,

ar.

28,

/3L

The compound according to claim 23 wherein R® and R*™ are independently
selected from methyi, ethyl, n-propyl, ~propyl, 2,2-dimethylpropyl,
cyclopentyl and cyclopentyimethyl.

The compound according to one or more of the preceding claims wherein R'
Is vinyl.

The compound according to one or more of the preceding claims wherein R®
ie hydroxy, NHSO-methyl, NHSOz-ethyl, NHSO{1-methyl)ethyl, NHSOx-
propyl, NHSO--cyclopropyl, NHSO,-CH_rcyclopropyl, NHSO-cyclobutyl,
NHSOz-cyclopentyl or NHSOz-phenyl.

The compound according to claim 26 wherein R® Is hydroxy.
The compound according to claim 28 wharein R® Is NHSOr-cyciopropyl.

The compound according to one or more of the preceding claims wherein R®
Is NHSON(R"*)R™), whereln R* and R™ are independently selected from
H, (Ci)alkyl, (Csr)cycloalkyl, (Cys)alkyl-{C,.r)cycloalkyl, phenyl, and
(C1.s)alkyl-phenyi; wherein said (Cy)alkyl, (Cs7)cycloalkyl,
(C1.a)alkyl-(Css)cycloalkyl, phenyl and (C,.;)alkyl-phenyl are optionaily
substituted with one, two or three substituents Independently selected from
halogen, (C1.s)alkyl, hydroxy, cyano, O{C,4)alkyl, -NHz, -NH(C1)alkyl,
-N((Cs4)alkyl)z, -CO-NH,, -CO-NH(C,4)alkyl, -CO-N((C14)alkyl)z, -COOH,
and —-COQ(C,g)alky!; or

R™ and R™ are linked, together with the nitrogen to which they are bonded,
to form a 5 or 6-membered monocyclic heterocycle which may be saturated
or unsaturated, optionally containing from one to three further hateroatoms
independently selected from N, S and O, and optionally substituted with one,
two or three substituents independently selected from halogen, (C,.¢)alkyl,
hydraxy, cyano, O-(C.)alkyl, -NHz, -NH(C,.4)alkyl, -N((C1)alkyl), -CO-NH,,
-CO-NH(C,.)alkyl, -CO-N({C4)alkyl)., -COOH, and ~COO{(C,.4)alkyl.

-149 -



10

15

Case 13/118 WO

30. The compound according to claim 1 wherein

3.

X
R:

Lll

I8 (Cas)alkyl, (Cs7)cycloalkyl or (Cy.a)alkyl{(Cs7)cycloalkyl,

a) whereln said alkyl, cycloalkyl, and alkyi-cycloalkyl may be mono-, di-
or tri-substituted with (C,3)alkyl; and

b) wherein sald alkyl, cycloalkyl, and alkyl-cycloalkyl may be mono- or
di-substituted with substituents selected from hydroxy and O-
(Ci4)alkyl; and

c) whereln each of sald alkyl groups may be mono-, di- or tri-substituted
with fluorine or mono-substituted with chlorine or bromine; and

d) whereln in each of said cycloalkyl groups being 5-, 6- or 7-
membered, one or two -CHz-groups not being directly linked to each
other may be replaced by -O- such that the O-atom Is linked to the
group X via at least two C-atoms;
is O or NH;
Is (Cae)alkyl or (Ca>)cycloalkyl, both of which being optionally
substituted with 1 to 3 substituents selected from {C.,)alkyl;
is H, -OH, -OCH,, halogen or -N(CHs);

L' and L* are each independently selected from: halogen, -CHs, -CoHs, -
OCH;, -OC3Hs, -OC3Hy, -OCH(CH,),, CF3, -SMa, -SOMe, and SO;Ms,
whereby elther L' or L* may be H;

R is R™, -NHCOR™, -NHCOOR®, -NHR* and -NHCONRY'R®,

whereln .
R™ Is selected from (C.d)atkyl, (Css)cycloalkyl, (C1a)alkyl-
(Csa)cycloalkyl, wherein said cycloalkyl and alkyl-cycloalkyl may be
mono-, dl- or tri-substituted with (C,.s)alkyl; and
R* is H or R™ as defined above; and
R® Is H or methyl;

Is ethyl or vinyl; and

is hydroxy, NHSOmethyl, NHSO-ethyl, NHSOZ{(1-methyl)ethyl,

NHSO--propyl, NHSOcyclopropyl, NHSOz-CHx-cyclopropyl, NHSO -
cyclobutyl, NHSOz-cyclopentyl or NHSOz-phenyl.

The compound according to claim 30 wherein
B Is selectad from: ethyl, n-propyl, tert-butyl, 2-methylpropyl, 1,2-
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dimethylpropyl, 1,2,2-trimethylpropyl, 2-fluoroethyl, 3-fluoropropyl, 3,3,3-

trifluoropropyl, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
1-methyicyclopentyl and 1-methyicyclohexyl, and a group selected from:

LSS5

, and /
R?is selectsd from 1,1-dimethylethyl, cyclopentyl. cyclohexyl and 1-

methyicyclohexyl; L® Is H, -OH or-OCHg; L' Is CHy, -F, -Cl, -Br, -OMs, -SMe,

or-SO:Me; L1 is H;

R?is -NHCOR™, -NHCOOR™ or -NHR™, whereln R* and R™ are
independently selected from methyl, ethyl, n-propyl, i-propyl, 2,2-
dimethylpropyl, cyclopentyl and cyclopentyimethyi;

R' Is vinyl; and RE Is hydroxy or NHSOx-cyclopropyl.

The compound according to claim 31 wherein B is selected from ethyl, n-

propyl, ierf-butyl, cyclopentyl, 1-methylcyclopentyl, 2-fluorosthyl and 3-
fluoropropyl; R Is selected from 1,1-dimethylethyl and cyclohexyl; L® is H or
-OCHs; L' I8 -CHs, -Cl, or -Br; L is H; and R®is hydroxy.

The compound according to claim 1 of the formula

O
O
~o ™ N?ﬁ“
° o ﬂno

wherein B, L. L' and R? are defined as In the table below
Cpd. B L° L R!

1001 | - MeO- MeO- ,
1

N
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Cpd.| B L L’ R
10122 - MesN- Me- .
A
é N
1013 - MeO- Me- .
l\
é H
1014 | - MeO- Me- ,
A
N
1015 | - MeO- Me- ,
A
é M
1016 | - MeO- Me- N
N
1017 | MeO- Me- ‘W
p
1018 | - MeO- Me- £
b NH,
1019 [ - MeO- Me- _ j\€
A
é N
1020 | - MeO- Et- _
A
é M
1021 | - MeO- Et- ,
A
N
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Et-

Me-

Me-

MeO-

MeO-

MeO-

MeCO-

MeO-

MeO-

Cpd.
1022

1023

1024

1026

1026

1027

1028

1029

1030

1031
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4N

Me-

Me-

Me-

tBuO-

HO-

HO-

MeO-

MeO-

Cpd.

1033

1034

1035

1036

1037

1038

S

1040

1041
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.;uioJ\

<
H

.auj\oJ\

cl

Me-

cl

MeO-

MeO-

MeO-

MeO-

MeO-

MeO-

MeO-

Cpd.

1043

1044

1046

1047

1048

1050

1051
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oI

o/

Ci

MeO-

MeO-

HO

HO

Cpd.
1052

1053

1054

1055

1058

1057

1058

1059

1060

1081
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Cpd. B L R?
1072 T:E MeO- '{H J\o ,J\
1073 | ~\..| MeO- KH j\o J\
1074 @\ MeO- -"~H J\o /L
1075 k MeO- &n J\o /L
1076 \( MeO- &H J\o ,’\
1077 L/E MeO- \H /L
1078 & MeO- -"'\u J\
1079 k MeO- -iu J\
1080 ( MeO &n J\
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Cpd. B L’ L R*
1093 <::1ﬁ>- EtO- Br 5;u,ﬁ\o,l~‘-
1094 <:]\~ PrO- Br .i“,ﬂ\,/
1095 <::1;~ Pro- Br ﬁ;,,ﬁ\r/
1096 <::L\_ PrO- Br £ ,L\
s
1087 O\ PrO- Br ,.-'\H j\o J\
1088 <:]\\ H Br {"ﬁ\‘
N
1099 ‘{;"§>- MeO- Br ﬁ;u/L\
1100 O\ MeO- Cl 3 j\r
N
1101 O\ EtO- Me < j\
1102 <:]\~ EtO- Me .im,ﬂ\,/
-[1103 Q EtO- Me £ H/L
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Cpd. B L® L R?
1104 EtO- Me j\
o, A
1105 MeO- CN ,
O\. '.'\N
R, H
1108 Br MeO- ,
Q. ".\'n/k
1107 O\ MeO- CN , J\/
A
> N
1108 F\/\_ MeO- Br .
- A J\
N
1108 (.~ ~.] MeO Br ,
- A J\
N
1110 MeO- Br ,
O-... -"\H/L
o
1M1 | SN MaO- Br .
: L
N
1112 MaO- Br
"-.:_. -'\ L
. N
1113 F\/\_ MeO- Br 0
. \NJL/
H
1114 NN MeQ Br J‘i\/
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Cpd. B L° L R
1115 G MeO- Br o
o :
e Ny
H
118 | ~_~. | MeO Br 0
.inJ\/
1117 '~r MeO Br o
}—\' A J\/
N
1118 | F . MeO Br 0 ,L\
' LI
N
H
1119 NN MeO Br . o J\
L
N
1120 & MeO Br o
I (P
o
1121 \/\ MaO Br Q J\
LA
H
1122 e MeO Br o
hant P P
123 O\ MeO CN 0
." -injl\/k
1124 O\ MeO CN 0
<
N
1125 | R _~_. | MeO- cl
- -"\HJ\
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Cpd. B L° L} R?
1126 |Ch MeaO- Cl
H
1127 MeO Cl
N
1128 MeO Cl
\( ~ J\
- i
1129 . MeO Cl ,
& e
0
1M30 | SN MeO Cl .
’ -'\HJ\
131 [~~~ MeO cl ,
’ ."\u)\
1132 . MeO Cl )
— .-'\HJ\
1133 F\/S-' MeO Cl Ji'\/
1134 [SFin ~-[ MeO cl jL/
1135 MeO Cl 0
\\.-,- '-i p K/
N
1136 MaO Cl
\(_ A Vg
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Cpd. B L° L R?

1137 . MeO Cl 0
\ A J\/

$ !

1138 NN MeO Cl . o
.\HL

1139 NN MeO Cl o
] .-RHJ\/

1140 . MeO Cl 0
>_\§' \HJ\/

141 [~ | Me0 cl 0
- AHJLOJ\

1142 . | Meo cl o
S AHJLOJ\

1143 MeO Cl 9
L. NN

1144 MeO ci 0
g M

> H

1145 w. | MeO cl Q

d AHJLOJ\
0
1148 NN MeO Cl o
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Cpd. B L° L R*
1147 | ~~\{ MeO cl 0
S\HJLb’L‘
1148 "8, MeO Cl o
— AHJLOJ\
1149 | F o~ | MeO ci j\r
1150 Gw. MeO Cl )
AN
N
1151 - MeO cl ,
" A
, HJL’,
1152 \( MeO Cl )
A
- N
1183 | F\~.- | MeO cl . Jj/
'.\N
H
1154 G’\/¥' MeO Br . J\r
1155 MeO Br
l\.f' ."‘\Njw/
H
1156 |F\_~.. | MeO Br . J\r
"\N
H
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Cpd. B L° L R*
1157 H -SMe 0
l::&‘f 5;H/u\,/L:
1158 O\ H -SMe \H j\/o
1159 H -SMe o
1160 O\ H -SMe .:_\N ,I\
1161 & H -SMe ':,\HJ\/\
1162 O\ H -SMe &H Jj/
1163 H -SMe o
O LA
1164 O\ H -CF, "‘.\H J\
1165 O\ H ~CF, '.-‘\H j\o J\
1168 H CF, a
1167 (::&54 Cl cl 0
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Cpd. B L° L R?
1168 O\ Ci Cl o
-" -":\HM
1189 Cl Cl
£:>‘f ‘m’L\
H
1170 Cl Cl 0
O\ .-"\"J\/
1171 H -S0;Me .
O\ .-'\HJ\
1172 H -SO;Me .
(O 3
! N
1173 O\ H Me- o
&HJ\
1174 O\- H Me- o
\NJ\/
H
1175 O\ H Me- J‘L/k
1176 H Me-
O~ 'ON
H
1177 H Me- ,
£:)“f N
H
1178 O\ H Me- Q
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Cpd. B L L R?
1179 O\ H -SO:Me Auj’\o J\
1180 H -S0.Me 2
O\-' oy /“\/
; N
1181 o\ H -OMe ) J\
\H

34. The compound according to claim 1 of the formula

o
4

wherein B, L, L' and R? are defined as in the table below

c=d. B L° L! R?
2001 - MeQO- Me- 0

é .LHJJ\,Q
2003 I MeO- Me- ,\

é “SNH,
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Cpd. B L° L R?
#

2004 é MeO- Me- AH’
2005 ;EE] MeO- Me- .\Hlﬁ\
2006 | T MeO- Meo- _

é v
2007 [ T MeO- Me- ,

&5 ok
2008 T MeO- Me- .

&5 A0
2009 €¥] MeO- Me- <

" “CH,

2010 é MeO- Me- \/
2011 é MeO- Me- ' \(
2012 T MeO- Me- )

25 .\HJL,Q
203 | - MeO- Me- .0

A PN
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Cpd. B Lt L! R*
#
2014 | T MeO- Me- .
) .-\N,UD
2015 é MeO- Me- . j\
.\N
H
2018 | T MeO- Me- .
25 LI
2017 MaO- Br-
Q aﬂ,ﬁv
2018 \\r'\ MeO- Me- , j)\
> .\H
2019 \/ MeO- Me )
& G
2020 \\/ MeO- Me \ j\/o
£ ” |

35. The compound according to claim 1 of the formula

o
B 0
\OJLH ou?@
" NRY
1
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wherein B, W'. W* and R? are defined as In the table below

Cpd. # B w w R?
3001 {fj -O- -O- SLH/L\
3002 6 -0 0- -4H M
3003 é CH_- -0- \Hj\
3004 é CH- -0- \H *
3005 ;gi] CH»- 0- 5;n/<::)
3008 é CH- | -O- 'il!l/
s007 é CHr | O A,
3008 é CHg- O -in j\/é
3009 é -CH- o Lo~
3010 é -CHr -0- -iu j\/o
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-CH»-

Cpd. # B w w R
3011 [ -CHy | -CHy ,
A
é qu
3012 é CHz CHx- \H _

3013 CHr ,
A~
é N

36. The compound according to claim 1 of the formula

LY N 8

Ll

o]
o]
B N £
& OH
0" NR S

wherein B, L°, L2 and R? are defined as In the table below

Cpd. B L’ L? R?
¥

4001 é MaO- Me- \nj\k

.inj\/o
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« K I == & |
w g |g |g |2 ¢ ¢ |¢ |¢ |8 |8
~ |8 |3 (¥ |§ |¥ |3 |3 |8 |g |8

4007

4009

4010

4011

4012

4013
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Cpd. B L L R?
#
4014 T MeO- MeO- ,
A
N
4015 1 MeO- MeO- )
é’ N
4016 T Me- MeO- .
A
é/ N
4017 I Me- MaeO- ,
l.\
N
37. The compound according to clalm 1 of the formula
R!
N=X
L® S
SOy
O
0
B, A N
NN on
0" N'r S
wherein B, L°, L? and R? are defined es In the table below
Cpd. B L° L? R?
#
5001 - MeO- Me- L
N
5002 - MeO- Me- .
A
é/ H
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cpd.| B L 12 R
#
s003 | - MeO- Me- ,
AL
H
5004 . MeO- Me- Py
N
5005 | - MeO- Me- ,
~
& ;
5006 | T MeO- Me- .
A
e :
5007 -yt MeO- Me- o
S A

38. The compound according to claim 1 of the formula

N{z

L'

B\oi fgi?;%;"

L1

wherein B, L%, L', L? and R? are defined as In the table below

Cpd.
#

LI

Lﬂ

L‘I

R

6001

3

MeO-
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MeO-

MeO-
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” é H Me -iu M
é H Me -in j\
é H Me -in ,j\
é e | MeO- | Me .iu j\/o

‘ é MeO- | Me -iu j\/k\
é H Br -iﬁ j\/

6019 é | Br KHJ\(
é) H cl .L” i/
é H cl -in jj/ |
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Ay

The compound according to claim 1 of the formula

$ﬂ
]
0
B\okﬁﬁN? ﬁ
%0 NRY “so;R"

whereln B, R® and R® are defined as in the table below
Cpd. B R R®

o | N ?IP;;* o

7003 g] IOé:P/L' ":\r‘—"

A phamaceutical composition comprising an anti-hepatitis C virally effective
amount of a compound of formula | according to one or more of claims 1 o
39 or a pharmaceutically acceptable salt or ester thereof, In admbdure with a
pharmaceutically acceptable carrier medium or auxillary agent.

The pharmaceutical composition according to claim 40 further comprising a
therapeutically effective amount of at least one cther antiviral agent.
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The pharmaceutical composition according to claim 41, wherein said antiviral
agent is ribavirin.

The pharmaceutical composition according to claim 41, wherein said antiviral
agent Is selected from another anti-HCV agent, HIV inhibitor, HAV Inhibitor
and HBV inhibiior.

The pharmaceutical composition according to claim 43, wherein said other
antl-HCV agent is selected from immunomodulatory agents, other inhibitors
of HCV NS3 protease, Inhibltors of HCV polymerase and Inhibitors of
another target In the HCV life cycle.

The pharmaceutical composition according to clalm 44, wherein sald
immunomodulatory agent Is selected from a-interferon and pegylated a-
Interferon.

The pharmaceutical composition according to claim 44, wherein sald Inhibltor
of another target in the HCV life cycle Is selected from Inhibltors of: hellcase,
NS2/3 protease and Internal ibosome enbry site (IRES).

A method for the treatment or prevention of a hepatitls C viral infection in a
mammal by administering to the mammal an anti-hepatitis C virally effective
amount of a compound of formula | according to one or more of claims 1 to
39, or a phamaceutically acceptable salt or ester thereof.

A method for the treatment or prevention of a hepatitis C viral infection in a
mammal by administering thereto an anti-hepatitis C virally effective amount
of a compound of formula | according to one or more of claims 1 t0 38, ora
pharmaceutically acceptable salt or ester thereof In combination with at leest
one other antiviral agent.

The method according to claim 48, wherein saki antiviral agent is ribavirin.

The method according to claim 48, whereln sald other antiviral agent is
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selectad from ancther anti-HCV agent, HIV inhibltor, HAV inhibltor and HBV
inhibitor.

The method according to claim 50, wherein said other anti-HCV agent Is
selected from immunomodulatory agents, other inhibitors of HCV NS3
protease, Inhibitors of HCV polymerase and Inhibltors of another target In the
HCV Iffe cycle.

The method according to claim 51, wherein sald Inmunomodulatory agent is
selectad from a-interferon and pegylated a-Iinterferon.

The method according to clalm 51, wherein said Inhibitor of another target In
the HCV Iife cycle Is selected from inhibitors of: helicase, NS2/3 protease
and intemal ribosome entry site {IRES).

Use of a compound of formula |, including a pharmaceutically acceptable salt
or estor thereof, according to one or more of claims 1 to 39 for the
manufacture of a medicament for the treatment or prevention of hepatitis C
viral infection in a mammal.

A method of inhibiting the replication of hepatitis C virus by exposing the
virus to a hepatitls C viral NS3 protease inhibiting amount of the compound
of formula (l) according to one or more of claims 1 to 39, or a
pharmaceutically acceptable salt or ester thereof.

An article of manufacture comprising packaging material contained within
which Is a composition effective to treat an HCV infection or to inhibit the
NS3 protease of HCV and the packaging material comprises a label which
indicates that the composition can be used to treat infection by the hepatitis
C virus, and wherein sald composition comprises a compound of formula (1)
according to one or more of claims 1 to 39 or a pharmaceutically acceptable
salt or ester thereof.
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Compounds of formula (1):

wherein B, X, R, L, L', L?, R?, R' and R® are defined herein. The compounds are
useful as Inhibitors of HCV NS3 protease for the treatment of hepatitis C viral
infection.

COLO 09255 8410301
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<110>

<120>

<130>

<140>
<ldl>

<150>
<170>»
<210>
<211>
<213>
213>

<220>
<3233>

<400>

SEQUENCE LISTING

BOEHRINGER INGELHEIM INTERNATIONAL GmbH

HEPATITIS C INHIBITOR COMPOUNDS

13/119% wWo

60/472709
2003-05-21

3

FaatS5EQ for Windows Verslon 4.0
1

30

DNA

Artificlal Seguence

Forward Primer

1

acgcagaaag cgtctagcca tggcgttagt o

<210>
<211>
<212>
<213>

<220>
<223 >

<400>

2

30

DNA

Artificial Sequence

Reverse Primer

tcccggggea ctegceaagea ccctatcagg o0

<210>
<211>
<212>
<213>

<220>
<223>

<400>

3

26

DNA

Artificial Sequence

PUTR probe

3

tggtctgcgg aaccggtgag tacacc a6
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COMPUESTOS INHIBIDORES DE LA HEPATITIS C

CAMPO DE LA INVENCION

La presente invencion se refiere a compuestos, a procesos para su sintesis, a
composiciones y métodos para el tratamiento de la infeccién por el virus de ia hepatitis C
(VHC). En particular, la presente invencién provee nuevos analogos de péptidos,
composiciones farmacéuticas que contlenen tales andlogos y métodos para utillzar estos
analogos en el tratamiento de Ia infeccién por el VHC.
ANTECEDENTES DE LA INVENCION

El virus de la hepatitis C (VHC) es el principal agente etiolégico de la pos-
transfusién, de hepatitis que no es A ni B adquirido por la comunidad en el mundo. Se
estima que mas de 200 mlllones de personas en el mundo se encuentran infectadas por
el virus. Un alto porcentaje de portadores se infectan de manera crbnica y muchos
progresan a la enfermedad hepatica cronica, denominada hepatitis C crénica. A su vez,
ests grupo se encuentra en alto riesgo de enfermedad hepatica grave, tal como cirrosis

hepatica, carcinoma hepatocelular y enfermedad hepatica terminal que produce la
muerte.

El mecanismo mediante el cual el VHC establece una persistencia viral y produce
un alto grado de enfermedad hepética cronica ain no se dilucidé completamente. No se
sabe como el VHC interactia y evade el sistema inmune del huésped. Ademads, los roles
de las respuestas inmunes celulares y humorales en proteccién contra la infeccion y
enfermedad del VHC alin se deben determinar. Se reportaron inmunoglobulinas para la
profilaxis de hepatitis viral asociada con la transfusion, sin embamgo el Centro de Control
de Enfermedades no recomienda actualments el tratamiento de Inmunoglobulina con este
fin. La falta de una respuesta inmune protectora efectiva dificulta el desarrolio de una
vacuna o de medidas adecuadas de profilaxis posteriores a la exposicién, por lo tanto, a
corto plazo, se tienen firmes esperanzas en las intervenciones antivirales.

Se llevaron a cabo varios estudios clinicos con el fin de identificar agentes
farmacéuticos capaces de tratar efectivaments la infeccidon del VHC en pacientes que
padecen hepatitis C crénica. Estos estudios involucraron el uso del interferon alfa, solo y
en combinacién con otros agentes antivirales. Tales estudios mostraron que una cantidad
significativa de participantes no responde a estas teraplas, y de aquellos que responden
favorablemente, se descubrid que una gran cantidad sufria una recidiva después de
terminar el tratan'1iento.

Hasta hace poco el interferdn (IFN) fue la Gnica terapia disponible de beneficio
probado aprobado en las précticas clinicas para pacientes que padecen hepatitis C
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crbnica. Sin embargo, el grado de respuesta prolongada es bajo, y el tratamiento de
interferdn también induce efectos secundarios graves (es decir, retinopatia, tiroiditis,
pancreatitis aguda, depresion) que disminuyen la calidad de vida de los pacientes
tratados. Recientements, el interferbn en combinacién con ribavirin se aprobd para
pacientes que no respondieron al IFN solo. No obstante, los efectos secundarios
producidos por el IFN no se alivian con esta terapia de combinacién. Las formas
pegiladas de interferones tales como PEG-Intron® y Pegasys® se pueden referir en
apariencia parciaimente a estos efectos secundarios perjudiciales pero los farmacos
antivirales aln persisten como la opcion para el tratamiento oral del VHC.

Por lo tanto, existe la necesidad de desarrollar agentes antivirales efectivos para
el tratamiento de la infeccion del VHC que superen las limitaciones de las teraplas
farmacéuticas existentes.

El VCH es un virus de ARN de hebra positiva envuelta en la famillia Flaviviridas. El
genoma de ARN del VHC de hebra simple es de aproximadamente 8500 nucleétidos en
extension y posee un marco de lectura abierto simple (ORF) que codifica una poliproteina
grande simple de alrededor de 3000 aminoacidos. En células Infectadas, esta poliprotefna
se escinde en miltiples lugares mediante proteasas celulares y virales para producir las
proteinas estructurales y no estructurales (NS). En el caso del VHC, la generacién de
proteinas no estructurales maduras (NS2, NS3, NS4A, NS4B, NS5A y NS5B) se lleva a
cabo mediante dos proteasas virales. La primera, segln se caracterizd escasamente, se
escinde en la unidbn NS2-NS3 (en la presente en io sucesivo denominada proteasa
NS2/3); la segunda es una serino proteasa Incluida en la regién de terminal N de NS3
(proteasa NS3) y todas las escisiones posteriores corriente abajo de NS3, ambas en cis,
en el lugar de escision NS3-NS4A, y en trans, para los lugares de NS4A-NS4B, NS4B-
NSSA, NS5A-NSSB restantes. La proteina NS4A parsce desempefiar mditiples funciones,
actuando como co-factor para la proteasa NS3 y posiblemente asistiendo en la
localizacién en membrana de NS3 y de ofros componentes de replicasa virales. La
formacion compleja de la proteasa de NS3 con NS4A parece necesaria para los eventos
de procesamiento, mejorando la eficiencla proteclitica en todos ios sitios. La proteina
NS3 también muestra actividades de nuclecsida trifosfatasa y ARN helicasa. NS5B es
una ARN polimerasa dependiente del ARN que estd involucrada en Ia replicacién del
VHC.

Una estrategia general para el desarrollo de agentes antivirales es Inactivar las
enzimas viraimente codificadas que son esenciales para la replicacion del virus.
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Mas recientemente, se descubrié que la proteasa NS3 posee potenciaimente un
impacto adicional bloqueando la actividad antiviral celular mediada por IFN en la célula
infectada (Foy et al., Science, 17 April 2003). Esto da crédito a una hipétesis de que la
proteasa NS3/NS4A puede representar un blanco terapéutico doble, cuya Inhibicién
puede bloquear la replicacién viral y restaurar la respuesta del Interferdn de las células
infectadas por ol VHC.

En WO 00/09543, los compuestos de formula

= ’Hr?i(r,

en la cual un significado preferido de R* es un residuo de quinolinilo no sustituido
© mono- o disustituido segin se definid en la misma, se describen como inhibidores de
proteasa NS3 viral de la hepatitis C, una enzima esenclal para la replicacién del virus de
la hepatitis C.

La presente invencion provee compuestos tﬁbeptldlcos que poseen potencia
mejorada contra la proteasa NS3 del VHC. Ademés, se proporcionan compuestos
sumaments activos en cultivo celular.

Una ventaja de un aspecto de la presente invencién reside en que los compuaestos
de acuerde con la presente invencion Inhiben especificamente la proteasa NS3 y no
muestran actividad Inhibidora significativa contra otras serina proteasas humanas tales
como la leucocito elastasa humana (HLE), o cisteina proteasas tales como la catepsina B
humana hepética (Cat B).

En comparacién con los compuestos segin revelados en WO 00/09543, los
compuestos provistos en la presente invenclén muestran ventajas inesperadas. En
general, estos muestran una o mas de las siguientes ventajas:

- Valores inferiores de ICx en un ensayo de proteasa de NS3-NS4A;

- Valores infericres de ECsx on un ensayo de replicacion de ARN del VHC
basado en células;

Mejor solubilidad; y/o

- Niveles plasmaticos superiores cuando se administran por via oral en rata.
SINTESIS DE LA INVENCION
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En el alcance de la invencion se incluye un racemato, diasteroisémero o isdbmero
Optico de un compuesto de formula (1):

L2 8
oo N |
(e
Bl N
X c
N ) nz'o(n
en la cual

B es alquilo (C+.10), cicloalquilo (Cs.7), 0 alquil (Cy)-cicloalquilo {(Cs 1),

a) donde dicho alquilo, cicloalquilo y alquil-cicloalquilo pueden estar mono-,
di- o tri-sustituidos con alquilo (C,3); ¥

b) donde dicho alquilo, cicloalquilo y alquil-cicloalquilo pueden estar mono- o
disustituidos con sustituyentes seleccionados de hidroxi y O-alquilo -(C1); ¥

c) donde cada uno de dichos grupos alquilo puede estar mono-, di- o tri-
sustituldo con halégeno; y

d) donde cada uno de dichos grupos cicloalquilo es de 4, 5, 6 0 7 mlembros
que poseen opcionalmente uno (para los de 4, 5, 8, o 7 miembros) o dos (para el de 5, 6
o 7 miembros) grupos -CHy no se encuentran unidos entre s directamente se

reemplazan con -O- de manera que el atomo de O se una al grupo X mediante al menos
dos atomos de C;

X s O o NH;

R? es alquilo (C,s), cicloalquilo (Cs;) o alquilt (C,.5)-cicloalquilo (Cs.7), donde
cada uno de dichos grupos alquilo, cicloalquilo y alquil-cicioalquilo puede estar mono-, di-
o tri-sustituido con alquilo (Ci4);

L° es H, haldgeno, alguilo (C.4), “OH, —O-alquilo (C,), -NH;, -NHalquilo (C,.
+) 0 -N(alquil (C+4))z:

L', L? son cada uno independientemente halégeno, clano, alquilo (Cis), -O-
alquilo (C.4), -S-alquilo (C,4), -SO-alquilo (C,4), 0 -SOalquilo {C,4), donde cada uno de
dichos grupos alqullo esta sustituido opcionalmente con unc a tres Atomos de hal6geno; y

cualquiera de L' o L? (pero no los dos al mismo tiempo) también puede ser H: o
LyL'o
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L? y L? pueden estar unidos covalentemente para formar, junto con los dos
atomos de C a los cuales estan unidos, un anillo carbociclico de 5 o 8 miembros donde
uno o dos grupos -CHz- que no se encuentran vinculados directamente entre sl se
pueden reemplazar cada uno directamente con -O- o NR", donde R" es H 0 alquiio (Cy4)
y donde cada anillo carbociclico o heterociclico estd monosustituldo o polisustituldo
opcionaimente con alquilo (Cq);

R? es R®, -NRZCOR®, -NRZCOOR™ -NR®R* y -NRZCONR*'R®, donde

R® se selecciona de alquilo (C,.), cicloalquilo (Cay) y alquil (C1)-cicloalquilo (C,.
7), donde dicho cicloalquilo y alquil-cicloalquilo pueden estar mono-, di- o tri-sustituidos
con alquilo (C1.a);

R es H o R segin se definié anteriormente,

R2 y R® se seleccionan Independientemente de H y metilo,

R’ es etilo o vinllo;

R® es hidroxi o NHSO;R® donde R® es alquilo (C1s), cicloalquilo (Cs). alquil
(C1e)-cicloalquilo (Cs7), fenllo, naftilo, plridinilo, alquil (Cy.)-fenilo, alquil {C.4)-naftilo o
alquil (C,4)-piridinilo; estando cada uno de los cuales mono-, di- o tri-sustituido
opcionalmente con sustituyentes seleccionados de haldgeno, hidroxi, ciano, alquilo {C14),
O-alquilo (C1.¢), -CO-NH;z, -CO-NHalquilo (C,4), -CO-N(alquil {C1.4))2, -NHz, -NHalquile (C,.
4) Y -N(alquil (Ci4))2, donde aiquilo (C.4) y O-alquilo (C.e) estan sustituidos
opcionalmente con uno a tres atomos de haldégeno; y estando cada uno de los mismos
monosustituido opclonaiments con nitro;

o R? es -N(R"))R™"), donde R™ y R™ se seleccionan independientementa de H,
alquilo (C,.), cicloalquilo (Csy), alquil (Cys)-cicioalquilo (Cs7), arlo y alquil (Cy.a)-arlo;
donde diche alquilo (Cis), cicloalquilo (Cs7), alquil (C,.e)-cicloalqullo (Cs7), arilo y alquil
(C.e)-arllo estan sustituidos opclonalmente con uno o mas sustituyentes selecclonados
independientemente de haldgeno, alquilo (Ci4), hidrox, ciano, O-alquilo (C,.s), -NHz,
-NHalquilo (C14), -N(alquil (Ci4))z. -CO-NH,, ~CO-NHalgquilo {Cy4), -CO-N(alqull (C1.4))-,
-COOH y —COO-alquilo {(C4); 0

R™ y RM se unen, junto con el nitrégeno al cual estan unidos, para formar un
heterociclo monociclico saturado o no saturado de 3 a 7 miembros o un hetarocicio
biclclico saturado o no saturado de 9 o 10 miembros, cada uno de los cuales contenlendo
opcionalmente de wuno a ftres heterodtomos adicionales seleccionados
independientemente de N, S y O y estando cada uno de los cuales sustituido
opcionalmente con uno o méas sustituyentes selecclonados independientements de
halégeno, alquilo (C..), hidroxl, ciano, O-alqullo (Cy4), -NH, -NHalquilo (C,.), -N(alquil
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(Cia))2, -CO-NHz, -CO-NHalquilo (Ci4), -CO-N{alquil {Cy.4))2, ~COOH y —COO-aliquilo
(Cia)i '

0 una sal o éster aceptable para uso farmacéutico del mismo.

En el alcance de la presente invencién se incluye una composicidn farmacéutica
que comprende una cantidad efectiva anti-hepatitis C para combatir virus de un
compuesto de férmula |, 0 una sal o éster aceptable para uso farmacéutico del mismo, en
mezcla con al menos un medio vehlculo o agente auxiliar aceptable para uso
farmacéutico.

De acuerdo con un aspecto adicional de la presents invencién, la composicion
farmacéutica de acuerdo con la presente invencidn comprende adicionaimente una
cantidad terapéuticaments efactiva de al menos un agente antiviral.

Otro aspecto importante de la presente invencion incluye un método para tratar o
prevenir una infeccién por el virus de fa hepatitis C en un mamifero en un mamifero
administrando al mamifero una cantidad anti-hepatitls C efectiva para combatir virus de
un compuesto de férmuia |, una sal o éster aceptable para uso farmacéutico del mismo, o
una composicion segln se describid anteriormente, solos o0 en combinacién con al menos
un agente antiviral, administrados juntos o por separado.

También se encuentran dentro del alcance de la presente invencidn el uso de un
compuesto de férmula |, 0 una sal o éster aceptable para uso farmacéutico del mismo,
segln se describe en la presents, para la fabricaclén de un medicamento para el
tratamiento o prevencién de la infeccién por el virus de la hepatitls C en un mamifero.

DESCRIPCION DETALLADA DE LAS REALIZACIONES PREFERIDAS
Definiclones

Segln se emplea en la presents, las siguientes definiclones se aplican salvo que
se indique lo contrario:

Con referencia a las instancias donde (R) o (S) se emplea para designar Ia
configuraciébn absoluta de un sustituyente o centro asimétrico de un compuesto de
férmula 1, la designacién se realiza en el contexto del compuesto completo y no en el
contexto del sustituyents o centro asimétrico solo.

La designacion “P1, P2 y P3" segin se emplea en la presente se refiere a la
posicién de los residuos de aminoéacidos comenzando desde el extremo C-terminal de los
anélogos peptidicos y extendiéndose hacla el extremo N-terminal (es decir, P1 se refiere
a la posicién 1 desde el extremo C-terminal, P2: segunda posicién desde el extremo C-

terminal, etc.) (ver Berger A. & Schechter |., Transactions of the Royal Soclety London
serles B257, 248-264 (1970)).
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Segln se emplea en la presente, el término “(1R, 28)-vinil-ACCA" se reflere a un

compuesto de formula:
S
OH
H,N R

0

a saber, 4cido (1R, 2S) 1-amino-2-eteniiciclopropancarboxflico.

El término "alquilo (C1-n)" segin se emplea en la presente, ya sea solo 0 en
combinacién con otro sustituyente, significa sustituyentes alquilo de cadena acidlica, recta
o ramificada que contienen de 1 a n 4tomos de carbono. "Alquilo (C1.e)" Incluye, pero sin
limitaclén, metllo, etilo, n-propilo, n-butilo, 1-metiletilo (l-propilo), 1-metilpropilo, 2-
metilpropilo, 1,1-dimetlletilo (ter-butilo), pentilo y hexllo. Las abreviaturas Me y Pr denotan
un grupo metilo y n-propilo, respectivamente.

El término “cicloalquilo (Cs+)" seglin se emplea en la presente, ya sea solo o en
combinacién con otro sustituyente, significa un sustituyente cicloalquilo que contiene de 3
a 7 atomos de carbono e incluye, pero sin limitacién, ciclopropilo, ciclobutilo, ciclopentilo,
ciciohexilo y cicloheptilo.

El término “alquil (C1-n)-cicloaiquilo (Cs7)" segin se emplea en la presente
significa un radical alquileno que contlene 1 a n 4tomos de carbono al cual se encuentra
unido directamente un radical clcloalquilo que contiene de 3 a 7 atomos de carbono; e
incluye, pero sin limitacion, ciclopropilmetilo, ciclobutiimetilo, ciclopentilmetilo, 1-
ciclopentiletllo, 2-ciclopentiletilo, ciclohexiimetilo, 1-ciclohexletilo, 2-ciclohexiletilo y
cicloheptilpropilo.

E! término arilo o “arilo Cy 0 Cyy” segliin se emplea en la presente de manera
intercambiable, ya sea solo 0 en combinacién con otro radical, significa ya sea un grupo
aromatico monoclclico gue contiene 8 dtomos de carbono o un grupo aromético bicidico
que contlene 10 4tomos de carbono. Arilo Incluye, pero sin limitacién, fenilo, 1-naftilo o 2-
naftilo.

Seg(in se emplea en la presente, el término “alquil (C1-n}-arilo” significa un radical
alquilo que contiene de 1 a n dtomos de carbono al cual se encuentra unido un arilo.
Ejemplos de alquil (C,s)-arflo incluyen, pero sin limitacidnn, bencil (feniimetilo), 1-
feniletilo, 2-feniletilo y fenilpropilo.

El término "O-alquilo (C14,)" 0 "alcoxi (C1,)" seglin se emplea en la presente, ya
sea solo o en combinaclén con otro radical, significa el radical -O-alquilo (C1-n) donde
alquilo es segtn se definié anteriormente que contiene de 1 a n 4tomos de carbono e
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incluye metoxi, etoxi, propoxi, 1-metiletoxi, butoxi y 1,1-dimetiletoxi. El ditimo radical se
conoce comdnmente como fer-butoxi.

E! término “halo” o “halégeno” segin se emplea en la presente significa un
sustituyente halégeno seleccionado de flucro, cloro, bromo o yodo.

E! término “éster aceptable para uso farmacéutico”™ segin se emplea en la
presents, ya sea solo o en combinacidn con otro sustituyente, significa ésteres del
compuesto de fébrmula | en el cual cualquiera de las funciones del carboxilo de la
molécuia, pero preferentemente ol extremo carboxi, se reemplaza por una funcibn
alcoxicarbonilo:

O

A on

en la cual el resto R del éster se selecclona de alquilo (incluyendo, pero sin limitacion,
metilo, etilo, n-propilo, t-butilo, n-butilo), alcoxialquilo {incluyendo, pero sin limitarse a
metoximetilo); alcoxiacile (incluyendo, pero sin limitarse a acetoximetiio); alquil-arilo
{incluyendo, pero sin limitacién a bencilo); ariloxialquilo (Incluyendo, pero sin limitacion a
fenoximetilo); arilo (incluyendo, pero sin limitaclén a fenilo), sustituido opcionalmente con
halégeno, alquilo (C.4) o alcoxi (C14). Otros ésteres pro-farmacos adecuados se puede
encontrar en Design of prodrugs, Bundgaard, H. Ed. Elsevier (1985). Tales ésteres
aceptables para uso farmacéutico se hidrolizan cominmente in vivo cuando se Inyectan
en un mamifero y se transforman en la forma é&cida del compuesto de férmula I. Con
respecto a los ésteres descriptos anteriormente, salvo que se especifique lo contrario,
cualquler resto alquilo presente contiena ventajosaments 1 a 18 atomos de carbono, en
especlal 1 a 8 4tomos de carbono. Cualquler resto arllo presente en tales ésteres
comprende de manera ventajosa un grupo fenilo. En especial, los ésteres pueden ser un
éster alquilo C,.1¢, un éster bencilo no sustituido o un bencil éster sustituido con al menos
un halégeno, alquilo Cy, alcox Cy., nitro o trifluorometio.

El término "sal aceptable para uso farmacéutico™ significa una sal de un
compuesto de férmula (I) que es, en el alcance del criterio médico acertado, adecuado
para emplear en contacto con los tejidos de seres humanos y animales inferiores sin
toxicidad, irritacién, respuesta alérgica Indebidas y similares, conmensuradas con una
reiacion razonable riesgo/beneficlo, en general soluble o dispersable en agua o acelte y
efectivos para el fin que se pretende.
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El término incluye sales &cidos de adicibn aceplables para uso farmacéutico y
sales base de adicidn aceptables para uso farmacéutico. Se pueden encontrar listados
de sales adecuadas en, por €., S.M. Birge et al., J. Pharm. Sci,, 1977, 66, pp. 1-19.

El término “sal de adicién con acido aceptable para uso farmacéutico™ significa
aquellas sales que retiene la efectividad biolégica y las propiedades de las bases libres y
que no son indeseables ni bioldgicamente ni de otra manera, formadas con &cidos
Inorganicos tales como acido clorhidrico, &cido bromhidrico, acldo sulfdrico, &cido
sulfamico, acido nitrico, acido fosférico y similares y acidos orgénicos tales como acido
acético, acido trifluorcacético, acido adiplco, écido ascérbico, acido aspartico, acido
bencensulfénico, acido benzolco, &cido butirdco, éacido alcanférico, 4cido
alcanforsultfonico, acido cinamico, acido cltrico, acido diglucénico, acido etansulfénico,
acido glutamico, é&cido glictlico, acido glicerofosférico, acido hemisulfdnico, acido
hexanoico, acido férmico, acldo fumarico, acido 2-hidroxietansulfdnico (4cido isetidnico),
acido lactico, acido hidroximaleico, acido malico, 4cido malénico, &cido mandélico, acido
mesitilensulfénico, acido metansulfénico, acido naftalensulfénico, Acido nicotinico, acido
2-naftalensulfénico, acido oxdlico, acido pamoico, acldo pectinico, acido fenilacético,
acido 3-feniipropiénico, acido pivélico, acido propiénico, acido pinivico, acido salicilico,
acido estedrico, &cido succinico, acido sulfanilico, acido tartérico, acido p-toluensulfénico,
&cido undecanoico y similares. '

El tdrmino “sal de adicién con base aceptable para uso faamacéutico” significa
aquellas sales que retienen la efectividad bioldgica y las propiedades los de acldos libres
y gque no son indeseables biolégicamente o de ofra manera, formadas con bases
organicas tales como amoniaco o hidréxido, carbonato o bicarbonato de amonio o un
catibn metdlico tal como sodio, potasio, Iitio, calcio, magnesio, hiemmo, cinc, cobre,
manganeso, aluminio y similares. Se prefieren, en especlal, sales de amonio, potasio,
sodio, calcio y magnesio. Las sales que derivan de bases no téxicas orgénicas
aceptables para uso farmacéutico incluyen sales de aminas primarias, secundarias y
terciarias, compuestos cuatemarios de amina, aminas sustituidas Incluyendo aminas
sustituidas de origen natural, aminas ciclicas y resinas de béasicas de intsrcambio i6nico,
tal como metilamina, dimetilamina, trimetilamina, etilamina, dietitamina, trietilamina,
isopropilamina, tripropllamina, fributilamina, etanolamina, dietanclamina, 2-
dimetilaminoetanol, 2-dietilaminoetanol, diciclohexilamina, lisina, arginina, histidina,
cafelna, hidrabamina, colina, betaina, etilendiamina, glucosamina, metilglucamina, -
teobromina, purinas, piperazina, piperidina, N-efilpiperidina, compuestos de
tetrametilamonio, compuestos de tetraetilamonio, piridina, N,N-dimetilanilina, N-



10

15

20

25

30

35

10 ZZB
226

metilpiperidina, N-metiimorfolino, diciclohexilamina, dibencilamina, N,N-
dibencilfentilamina, 1-efenamina, N,N'-dibenciletilendiamina, resinas de poliamina y
similares. Las bases no tOxicas organicas que se prefieren aspecialmente son
isopropilamina, dietilamina, etanolaming, timetilamina, diciclohexilamina, colina y cafelna.

El término “mamifero” segin se emplea en la presents significa que comprende
seres humanos, al igual que mamiferos no humanos, que son susceptibles a la infeccidn
por el virus de la hepatitis C incluyendo animales domésticos, tales como vacas, cerdos,
cabalios, perros y gatos y animales no domésticos.

El término “agente antiviral® segiin se emplea en la presente significa un agente
(compuesto o biolégico) que es efactivo para inhibir la formacion y/o replicacién de un
virus en un mamifero. Este incluye agentes que interfieren con cualquiera de mecanismos
huésped o virales necesarios para la formacion y/o replicacibn de un virus en un
mamifero. Tales agentes se puaden seleccionar de: otro agente antl-VHC, un inhibidor
del VIH, un inhibidor del VHA y un inhibidor del VHB. Los agentes antivirales incluyen, por
ejemplo, ribavirin, amantadina, VX-497 (merimepodib, Vertex Pharmacsuticals), VX-488
(Vertex Pharmaceuticals), Levovirin, Viramidina, Ceplene (maxamina), XTL-001 y XTL-
002 (XTI Biopharmaceuticals).

El término "otro agents anti-VHC" segin se emplea en la presenta significa
aquellos agentes que son efectivos para disminuir o prevenir el progreso de los sintomas
de enfermedad relacionados con la hepatitis C. Tales agentes se puaden seleccionar de:
agentes inmunomoduladores, Inhibidores de la proteasa NS3 del VHC, Inhibidores de
polimerasa del VHC o inhibidores de otro objetivo en sl ciclo de vida del VHC.

El término "agente inmunomodulador® segln se emplea en la presente significa
aquellos agentes (compuestos o biolégicos) que son efectivos para mejorar o potenclar la
respuesta del sistema inmune en un mamifero. Los agentes inmunomoduladores
incluyen, por ejemplo, interferones clase | (tales como interferones a, B, 5 .0 y T,
interfarones consensuales y asialo-interferones), interferones de clase Il (tales como v
nterferones) y formas pegiladas de los mismos.

El tdrmino “inhibidor de proteasa NS3 del VHC" segin se emplea en la presente
significa un agente {(compuesto o bicldgico) que es efectivo para inhibir la funcién de la
proteasa de NS3 del VHC en un mamifero. Los inhibidores de la proteasa NS3 del VHC
incluyen, por ejemplo, aquelios compuestos dascriptos en WO 99/07733, WO 88/07734,
WO 00/09558, WO 00/09543, WO 00/58929, WO 03/084418, WO 03/064455, WO
03/064456, WO 02/080826, WO 03/053348, WO 03/098316 o0 WO 03/099274 y el
candidato Vertex del pre-desarmolio identificado como VX-950.
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El término “inhibidor de la polimerasa del VHC® segin se emplea en la presente
significa un agente (compuesto o biolégico) que es efectivo para inhibir la funcién de una
polimerasa del VHC en un mamifero. Este incluye, por ejemplo, inhibidores de la
polimerasa NSB5 del VHC N. Los Inhibidores de la polimerasa del VHC incluyen no-
nucledsidos, por ejemplo aquellos compuestos descriptos en:

. Solicttud Estadounidense No. 60/441.674 presentada el 22 de enero de
2003, que se incorpora en su totalidad a la presente a modo de referencia {Boehringer
Ingelheim),

. Solicitud Estadounidense No. 60/441.871 presentada el 22 de enero de
2003, que se incorpora en su totalldad a la presente a modo de referencla (Boehringer
Ingelheim), WO 04/005288 (Gilead), WO 04/002977 (Pharmacia), WO 04/002944
(Pharmacia), WO 04/002840 (Pharmacla), WO 03/101993 (Neogenesis), WO 03/089824
(Wyeth), WO 03/099275 (Wyeth), WO 03/099801 (GSK)), WO 03/097646 (GSK), WO
03/095441 (Pfizer), WO 03/080674 (Viropharma), WO 03/084953 (B&C Biopharm), WO
03/082285 (Fujisawa), WO 03/082848 (Pfizer), WO 03/062211 (Merck), WO 03/058356
(GSK), EP 1321463 (Shire), WO 03/040112 (Rigel), WO 03/037893 (GSK), WO
03/037894 (GSK), WO 03/037262 (GSK), WO 03/037895 (GSK), WO 03/026587 (BMS),
WO 03/002518 (Dong Wha), WO 03/000254 (Japan Tobacco), WO 02/100846 A1 (Shire),
WO 02/100851 A2 (Shire), WO 02/088424 A1 (GSK), WO 02/079187 (Dong Wha), WO
03/02/20497 (Shlonogl), WO 02/06248 (Merck), WO 01/47883 (Japan Tobacco), WO
01/85172 A1 (GSK), WO 01/85720 (GSK), WO 01/77091 (Tularik), WO 00/18231
(Virophama), WO 00/13708 (Viropharma), WO 01/10573 (Viropharma) WO 00/08526
(Merck), EP 1 256 628 A2 (Agouron), WO 02/04425 (Boehringer Ingelheim) WO
03/007945 (Boehringer Ingalheim), WO 03/010140 (Boehringer Ingelhelm) y WO
03/010141 (Boehringer Ingelheim). Ademas, otros Inhibidores de !a polimerasa del VHC
también incluyen analogos nucleosidos, por ejempio, aquellos compuestos descriptos en:
WO 04/007512 (Merckflsls), WO 04/003000 (ldenix), WO 04/002999 (ldenix), WO
04/0002422 (Idenix), WO 04/003138 (Merck), WO 03/105770 (Merck), WO 03/105770
(Merck), WO 03/093200 (Genelabs), WO 03/087298 (Biocryst), WO 03/082256
(Ribapharm), WO 03/062255 (Ribapharm), WO 03/0681385 (Ribapharm), WO 03/026675
(Idenix), WO 03/026589 (Idenix), WO 03/020222 (Merck), WO 03/000713 (Glaxo), WO
02/100415 (Hoffmann-La Roche), WO 02/1094289 (Hoffmann-La Roche), WO 02/051425
(Mitsubishi), WO 02/18404 (Hoffmann-La Roche), WO 02/088903 (Biocryst
Pharmaceuticals Inc.), WO 02/057287 (Merck/Isis), WO 02/057425 (Merck/Isis), WO
01/80121 (Idenix), WO 01/60315 (Shire) y WO 01/32153 (Shire). Ejemplos especificos de
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inhibidores de una polimerasa del VHC, incluyen JTK-002, JTK-003 y JTK-109 (Japan
Tobacco).

El t&rmino "inhibidor de otro blanco en el ciclo de vida del VHC" segin se emplea
en la presente significa un agente (compuesto o bioldgico) que es efectivo para inhibir la
formacién y/o replicaciéon del VHC en un mamifero que no sea Inhiblendo la funciéon de la
Proleasa NS3 de! VHC. Este incluye agentes que interfieren con mecanismos del
huésped o virales del VHC necesarios para la formacién y/o replicaclén del VHC en un
mamifero. Inhibidores de otro objetivo en el ciclo de vida del VHC incluyen, por sjemplo,
agentes que inhiben un blanco seleccionado de helicasa, proteasa NS2/3 y sitio de
entrada del ribosoma intemo (IRES). Ejemplos especificos de inhibidores de otro objetivo
en el ciclo de vida del VHC incluyen 1SIS-14803 (ISIS Pharmaceuticals).

£l término “inhibidor del VIH® segin se emplea en la presente significa un agents
(compuesto o biocldgico) que es efectivo para inhibir la formacion y/o replicacién del VIH
en un mamifero. Esto incluye agentes que interfieren con mecanismos del huésped o
virales necesario para la formacién y/o replicacién del VIH en un mamffero. Los
Inhibidores del VIH incluyen, por ejemplo, inhibidores nucleosidos, inhibidores no
nucleosidos, inhibldores de proteasa, inhibidores de fusién e inhibldores de Integrasa.

El término “inhibidor del VHA" segln se emplea en la presente significa un agente
(compuesto o bioldglco) que es efectivo para Inhibir la formacién y/o replicacién del VHA
en un mamiero. Esto incluye agentes que interfieren con mecanismos huésped o virales
necesarios para la formacion y/o replicacion de VHA en un mamifero. Los inhibidores del
VHA incluyen vacunas de Hepatitis A, por ejemplo, Havrix® (GlaxoSmithKline), VAQTA®
(Merck) y Avaxim® (Aventis Pasteur).

£l término “inhibidor del VHB" segtin se emplea en la presente significa un agente
(compuesto o biolégico) que es efectivo para inhibir la formacién y/o replicacién de VHB
en un mamifero. Esto incluye agentes que interfieren con mecanismos del huésped o
virales necesarios para la formacion y/o replicacion de VHB en un mamifero. Los
inhibldores del VHB incluyen, por ejemplo, agentes que inhiben polimerasa del ADN viral
del VHB o vacunas del VHB. EJemplos especificos de inhibidores del VHB incluyen
Lamivudine (Epivir-VHB®), Adefovir Dipivoxil, Entecavir, FTC (Coviracii®), DAPD (DXG),
L-FMAU (Clevudine®), AM365 (Amrad), Ldt (Telbivudine), monoval-LdC (Valtorcitabine),
ACH-126,443 (L-Fd4C) (Achillion), MCC478 (Eli Lilly), Rachvir (RCV), Fluoro-l y
nucleosidos D, Robustafiavone, ICN 2001-3 (ICN), Bam 205 (Novelos), XTL-001 (XTL),

Imino-azGcares (Nonyl-DNJ) (Synergy), HepBzyme; y productos inmunomodutadores
tales como: interfer6n alfa 2b, HE2000 (Hollis-Eden), Theradigm (Epimmune), EHT899
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{(Enzo Biochem), Thymosin alfa-1 (Zadaxin®), vacuna de ADN del VHB (PowderJect),
vacuna del ADN del VHB (Jefferon Center), antigeno del VHB (OraGen), BayHep B®
(Bayer), Nabi-HB® (Nabi) y Anti-hepatitis B (Cangene); y productos de la vacuna del VHB
tales como los siguientes: Engerix B, Recombivax HB, GenHevac B, Hepacare, Bio-Hep
B, TwinRix, Comvax, Hexavac.

El término “interferén de clase I" segiin se emplea en la presente significa un
interferén seleccionado del grupo de interferones que se unen al receptor de tipo |. Este
incluye los interferones de clase | que son de origen natural o sintético. Ejemplos de
interferones de clase | incluyen interferones a, B, 8, o @ interferones <, interferones
consensuales, asialo-interferones y formas pegiladas de los mismos.

El término “interferbn de clase 1I* segin se emplea en la presente significa un
interferén seleccionado de un grupo de interferones seleccionado de un grupo de
interferones que se unen al todos al receptor de tipo Il. Ejemplos de interferones de clase
Il incluyen y-interferones.

Ejemplos especlficos preferidos de algunos de estos agentes se enumeran a
continuacién:

. Agentes antivirales: ribavirin o amantadina;

- Agentes inmunomoduladores: interferones de clase |, interferones de clase
Il o formas pegiladas de los mismos,

s inhibldores de polimerasa del VHC: analogos nucleosidicos © no
nucleosldicos;

. inhibidor de otro blanco en el ciclo de vida del VHC que inhibe un objetivo

selaccionado de: helicasa NS3, proteasa NS2/3 o sitio intemo de entrada del ribosoma
(IRES);

. inhibidores del VIH: inhibidores nucleosidicos, Inhibidoras no
nucleosidicos, inhibidores de proteasa, inhibidores de fusidn o inhibidores de integrasa; o

. inhibidores del VHB: agentes que inhiben la ADN polimerasa viral 0 es una
vacuna del VHB.

Segln se expuso anteriormente, se contempla la terapia de combinacién en la
cual un compuesto de férmula (1), o una sal aceptable para uso farmacéutico del mismo,
se co-administra con al menos un agente adicional seleccionado de: un agente antiviral,
un agente inmunoregulador, otro inhibidor de proteasa NS3 del VHC, un inhibidor de la
polimerasa del VHC, un inhibidor de otro blanco en el ciclo de vida del VHC, un inhibidor
del ViH, un inhibldor del VHA y un inhibidor del VHB. Ejemplos de tales agentes se
proporcionan en la seccion anterior de Definiciones. Estos agentes adicionales pueden
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estar combinados con los compuestos de la presents invencién para crear una forma de
dosificacibn farmacéutica Gnica. De manera altemnativa, estos agentes adiclonales se
pueden administrar por separado al paciente como parte de una forma de doslficaciéon
miltiple, por ejemplo, usando un kit. Tales agentes adicionales se pueden administrar al
paciente antes de, © de manera concurrente con, 0 a continuacién de la administracion de
un compuesto de férmula (1), o una sal aceptable para uso farmacéutico de! mismo.

Segin se emplea en la presente, el término “tratamiento” significa la
administracidon de un compuesto © composicién de acuerdo con la presente invencién
para aliviar o eliminar sintomas de la enfermedad de la hepatltis C y/o para reducir la
carga viral en un paciente.

Segin se emplea en la presente, el término “prevencién” significa la
administracién de un compuesto o composicidn de acuerdo con la presente invencion
posterior a Ia exposicién del Individuo al virus pero antes de la apariciéon de los sintomas
de la enfermedad y/o antes de la deteccidn del virus en sangre, para prevenir la aparicion
de los sintomas de la enfermedad.

Seqgln se emplea en la presente, ia designacion mediante la cual un enlace a un
sustituyente R se dibuja como surgiendo del centro de un anillo, tal como, por ejemplo,

significa que el sustituyente R se puede encontrar unido a cualquier posicion libre en el
anllio que de otra manera se podria encontrar sustituida con un atomo de hidrégeno,
saivo que se especifique lo contrario.

El sigulents simbolo - - - 0 & se emplea de manera indistinta en sub-férmulas
para indicar el enlace que se conecta al resto de la molécula, segln se definl6.
Realizaciones preferidas

En las siguientes realizaciones preferidas, se describen en detalile grupos y
sustituyentes de los compuestos de acuerdo con la presente invencién.

B se selecciona preferentemente de alquilo (C.s), cicloalquilo (Cs.y) y alquil (Cy.s)-
cicloalquilo (Cs.7),

a) donde dicho alquilo, cicloalquilo y alqull-cicioalqullo pueden ser mono-, di-
o tri-sustituidos con alquilo {(C1a); ¥

b) donde dicho alquilo, cicloalquilo y alquil-cicloalquilo pueden estar mono- o
disustituidos con sustituyentes seleccionados de hidroxi y O-alquilo (Ci4); ¥
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c) donde cada uno de dichos grupos aiquilo puede estar mono-, di- o tri-
sustituido con flGor 0 mono-sustituido con cloro o bromo; y

d) donde en cada uno de dichos grupos cicloalquilo que son de 5, 6 o 7
miembros, uno o dos grupos -CHx- que no se encuentran unidos directarnente entre sl se
pueden reemplazar por -O- de manera que el atomo de O se encuenira unido al grupo X
mediante al menos dos atomos de C.

Mas preferentemente, B se selecciona de etilo, n-propllo, I-propllo, n-butilo, 1-
metilpropilo, 2-metilpropilo, ter-butlio, ciclopropilo, ciclobutilo, ciciopentilo y ciciohexilo,

a) donde cada uno de dicho grupos esta sustituido opcionaimente con 1 a 3
sustituyentes seleccionados de metilo y etilo;

b) donde cada uno de dicho grupos se encuentra mono-sustituido o
disustituido opcionalmente por sustituyentes seleccionados de hidroxi, metoxi y etoxi; y

c) donde cada uno de dichos grupos alquilo puede estar mono-, di- o tri-
sustituido con flGor o mono-sustituldo con cloro o bromo; y

d) donde en cada uno de dichos grupos cicloalquilo que sonde 5, 8 o 7
miembros, uno o dos grupos -CHz~ que no se encuentran unidos directamente entre si se
pueden reemplazar por -O- de manera que el &tomo de O se encuentra unido al grupo X
mediante al menos dos 4tomos de C.

B se selecciona ain més preferentemente de etilo, 1-metiletilo, 1,1-dimetiletilo,
propilo, 1-metllpropilo, 2-metilpropilo, 1.1-dimetilpropiio, 1.2-dimetilpropilo, 2,2-
dimetilpropilo, 1,1,2-trimetilpropllo, 1,2,2-trimetilpropllo, 1-etilpropilo, 1-etil-2-metilpropilo,
1-(1-metiletil}-2-metilpropilo, 1-etil-2,2-dimetlipropilo, butilo, 1-metilbutilo, 2-metilbutilo, 3-
metilbutilo, 1,2-dimetilbutiio, 1,1-dimetilbutilo, 1,3-dimetilbutilo, 2,2-dimetlibutilo, 2,3-
dimetilbutilo, 3,3-dimetlibutilo, 1,2,2-trimetilbutiio, 1,2,3-trimetlibutilo, 2,2,3-trimetilbutilo,
2,3, 3-trimetilbutilo y 2,2,3-trimetilbutilo, mediante los cuales estos grupos alquilo se
pueden sustituir con cloro o0 bromo, o con 1, 2 o 3 sustituyentes de filior. Ejemplos de los
grupos fluorados preferidos incluyen grupos alqullo, pero sin limitacién, 2-fluoroetilo, 3-
fluoropropilo y 3,3,3-triflucropropilo.

Ademés, atn mas preferentements, B es ciclopropllo, ciclobutilo, ciclopentilo, o
ciclohexilo 0 se selacciona de las siguientes formulas, donde uno o dos grupos CH, de un
grupo cicloalquilo se resmplazan por oxlgeno:
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A partir de la lista anterior, grupos cicloaiquilo y alquil-cicloalqulio que comprenden
opcionaimente 1 o 2 4tomos de O estan sustituidos opclonaimente con 1, 2 o 3 grupos
metilo. Se prefieren en especlal aquelios grupos cicloalquilo que opcionaimente
comprenden 1 0 2 4&tomos de O, donde el atomo de C-a se sustituye con metilo.

Ejemplos adicionales de grupos clclicos sustituidos preferidos son

Sdea &

De mayor preferencia, B se selecciona de etilo, n-propilo, ter-butilo, 2-metilpropilo,
1,2-dimetilpropilo, 1,2,2-trimetilpropilo, 2-fluoroetilo, 3-fluoropropilo, 3,3,3-triflucropropilo,
ciclopropilo, ciclobutilo, ciclopentilo, ciclohexilo, 1-metilciclopentilo y 1-metilciclohexilo y
un grupo seleccionado de:

Aln de mayor preferencia, B se selecciona de etilo, n-propilo, ter-butilo,
ciclopentilo, 1-metliciclopentilo, 2-fluoroetilo o 3-fluoropropilo.

De acuerdo con una realizacién de la presente invencion X es O.

De acuerdo con otra reallzacidn de la presente invenclon X es NH.

R? es preferentemente alquilo (Ca.s), clcloalquilo (Csr) o alquil (Cya)-cicloalquilo
{Cs7), estando cada uno de los cuales sustituido opcionaimente con 1 a 3 sustituyentes
seleccionados de alquiio (C1.).

R?® se selecciona con mayor preferencia de etilo, propilo, butilo, ciclopropilo,
ciclobutilo, ciclopentilo, ciclohexilo, ciclopropiimetilo, ciclobutilmetilo, ciclopentiimetilo, o
ciciohexiimetilo, estando cada uno de los cuales sustituido opcionalments con 1 o 2
sustituyentes seleccionados de metilo, etilo y propilo.

Ain méas preferentemente R* se selecciona de 1-metiletilo, 1,1-dimatiletilo,
1-metiipropilo, 2-metilpropilo, 1,1-dimetilpropilo, 4,2-dimetilpropilo, 2,2-dimetilpropiio,
ciclopentilo, ciclohexilo, 1-metiiciclopentilo, 1-metilciclohexilo, ciclopentiimetilo,
ciclohexilmetilo, (1-metilciciopentil)metilo y (1-metilciciohexl)metilo.

R’ se selecciona de mayor preferencia de 1,1-dimetiletilo, ciclopéntilo, ciclohexilo
y 1-metilciciohexilo.
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Aln mas, R® se selecciona de mayor preferencia de 1,1-dimetilstilo y ciclohexilo.
L° se selecciona preferentemente de H, haldgeno, CHs, -OH, -OCHa, -OC.H;,
~0OCyH7, ~OCH(CHa)e, “NHCHs, -NHC2Hg, -NHC3Hy, -NHCH{CHa)z, -N{CHs)z2, “N{CHa)CaHs,
-N(CHs)C3Hy y -N(CH5)CH(CHa)s,
5 De mayor preferencia, L° se selecciona de H, -OH, -OCH;, halégeno y -N(CH;),,
Aln de mayor preferencia, L? es H, -OH or-OCHj,
A(n més, de mayor preferencia, L* es H 0 -OCHj,
L' y L? preferentemente se selecclonan cada uno independientemente de:
halégeno, -CHs, -CiHs, -OCHs, -OCaHs, -OCsHz, -OCH(CHs)2, CFs, -SMe, -SOMe y
10  SO:Me, por lo cual cualquiera de L' o L2 pueden ser H.
Més preferentemente cualquiera de L' y L? es -CHs, -F, -Cl, -Br, -OMe, -SMe, 0
-SO;Meyselotrode L' yt?es H.
De mayor preferencia, L' es CHj, -F, -Cl, -Br, -OMe, -SMe, 0 -SO.Me y L2es H.
Por consiguiente, preferentemente L° se selecciona de: H, -OH y -OCHjs; y
15 cualquierade L'y L?es CH;, -F, -C!, -Br, -OMe, -SMe, 0 -SO:Me yelotrode L'y L?es H.
Mas preferentemente L° se selecclona de H, -OH y -OCHjs; L' es -CHs, -F, -C, -
Br, -OMs, -SMe, 0 -SO,Me; y L?es H.
De mayor preferencia, L’ es H 0 -OCH;; L' es-CH,, CloBr;yL2es H.
En el caso que L y L' se unen covalentemente para formar, junto con el residuo
20 de quinolina al cual se encuentran unidos, un sistema anular, este sistema de anillos
preferentemnente se seleccliona de:

R),e

">
=
en el cual
25 X', X" se seleccionan independientements de CH;, O y NR® de mayor
preferencia O,

R* es cada uno de manera independiente H o aiquilo (C14);
R®  es cada uno de manera independiente alqullo (C1);
L2 es segun se defini6; preferentemente H o metilo, en especial H.
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En el caso que L® y L? se unan covalentemente para formar, junto con el residuo
de quinolina al cual se encuentran unidos, un sistema anular, este sistema anular se
selecciona preferentemente de:

donde

X*, X" se seleccionan independientemente de CH;, O y NR de mayor
preferencia O;

R* es cada uno de manera independiente H o alquilo (C,4);

R®  es cada uno de manera independiente alquilo (Ci.);

L es segun se definid; preferentemente H o metilo, en especial H.

Mas preferenternente, L® y L* se unen covalentemente para formar, junto con el

residuo de quinolina al cual se encuentran unidos, un sistema anular que se selecciona
de:

R, R

donde cada R® es independientemente alquilo (Cis) ¥ L* es segin se definié;
preferentemente H o metilo, en especial H.
De mayor preferencia, L" y L' se encuentran unidos covalentemente para formar,

junto con el residuo de quinclina al cual se estan unidos, un sistema anular seleccionado
de
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donde L? es H o -CHj, preferentemente H.
R? s preferentemente R*, -NHCOR™, -NHCOOR®, -NHR* y -NHCONR*'R®,
donde

R* se selecciona de alquilo (Cy.4), cicioalquilo (Cs7), alquil (Cy.s)-cicioalquilo (Csy).
donde dichos cicloalquilo y alquil-cicloalquilo pueden estar mono-, di- o tri-sustituidos con
alquilo (Cya); ¥

R* es H o R™ seg(n se definid anteriormente; y

R* as H o metilo; de mayor preferencia, H.

Més preferentemente, R? es R™, NHCOR™, -NHCOOR®™, -NHR*' - y

-NHCONR™R™, donde

R™ se selecciona de metilo, etilo, n-propilo, Fpropilo, n-butilo, 1-metilpropilo, 2-
metilpropilo, ter-butilo, 2,2-dimetilpropilo, 1,1-dimetilpropilo, 1,2-dimetilpropilo, 1,2,2-
trimetilpropilo, ciclopropilo, ciclobutlio, ciclopentilo, ciclohexilo, cicliopropil-metilo,
ciclobutiimetilo, ciclopentilmetilo y ciclohexilmetilo, estando cada uno de dichos grupos
clcloalquilo y alquil-cicloalquilo sustituido opcionalmente con 1 a 3 sustituyentes
seleccionados de metilo y etilo, en particular metlio; y

R* es H o R® segun se defini6 anteriorments; y

R a3 H o matilo; de mayor preferencia, H.

Preferentemente, R? se selecciona de:

a) amino, N-metilamino, N-etilamino, N-propilamino, N<{1-metiletillamino, N-
(1,1-dimetiletil)amino, N-(2-metilpropil)amino, N-(1-metlipropiljamino, N-2,2-
dimetilpropil)amino, N-1,2-dimetilpropil)amino, N-(1,1-dimetilpropil)amino, N-
ciclopropilamino, = N-ciclobutilamino,  N-ciclopentilamino,  N-ciclohexilamino, N-
(ciclopropilmetil)amino, N-{ciclobutlimetil)amino, N-{ciclopentilmetil)amino y
N-(ciclohexiimetil)amino;

b) metilcarbonilamino, etilcarbonilamino, 1-metilstilcarbonilarmino,
propilcarbonilamino,  2-metilpropilcarbonilamino,  1-metilproplicarbonilamino,  2,2-
dimetilpropilcarbonilamino, 1,2-dimetilpropilcarbonilamino, 1,1-dimetilpropilcarbonilamino,
ciclopropilcarbonilamino, ciclobutylcarbonilamino, clclopentilcarbonilamine,
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ciclohexilcarbonilamino,  ciclopropilmetilcarbonilamino, clciobutiimetilcarbonilamino,
ciclopentlimetilcarbonilamino, ciclohexiimetilcarbonilamino; y

c) metoxicarbonilamino,  etoxicarbonilamino, 1-metiletoxicarbonilamino,

propoxicarbonilamino, ter-butoxicarbonilamino, cicloproplloxicarbonilamino,
ciclobutiloxicarbonllamino, ciclopentiloxicarbonilamino, ciclohexiloxicarbonilamino,
ciclopropiimetoxicarbonilamino,  ciclobutiimetoxicarbonilamino, ciclopentlimetox-

carbonllamino, clclohexiimetoxicarbonilamino;

donde todos los grupos cicloalquilo o alquil-cicloalquilo mencionados pueden estar
mono- o disustituidos con metilo.

De mayor preferencia, R* es -NHCOR?®, -NHCOOR®™, o -NHR*, donde R® y R*
son segan se define en la presente.

Preferentemente, R¥ y R* se seleccionan independientemente de: metilo, etilo, n-
propilo, ~propllo, n-butllo, 1-metilpropilo, 2-metilpropilo, fer-butilo, 2,2-dimetilpropllo, 1,1-
dimetilproplio, 1,2-dimetilpropilo, 1,2,2-timetilpropilo, ciclopropiio, ciclobutilo, ciclopentilo,
ciclohexilo, ciclopropilmetilo, ciclobutiimetilo, ciclopentilmetilo, ciclohexiimetilo, estando

cada uno de dichos grupos cicloalquilo o alquil-cicioalquilo opclonalmente mono-
sustituido o di-sustituido con metilo o etilo.

Mas preferentements, R® y R*' se selsccionan independientements de: metilo,
etilo, n-propilo, -propile, 2,2-dimetilproplio, ciclopentyl y ciclopentilmetilo.
En el resto P1, el sustituyente R' y el carbonilo adoptan una orlentacién syn.
Por lo tanto, en el caso que R' sea etilo, los atomos de carbono asimétricos en el
grupo cicloproplic adoptan una configuracion R,R de acuerdo con la subférmula:
R

N R
HO

Si R' es vinilo, los tomos de carbono asimétricos del grupo ciclopropilo adoptan
la configuracién R,S de acuerdo con la subfémula:

R! es preferantemente vinilo.

R° se seleccona preferentemente de hido o NHSO,RY,
donde R® es metilo, etilo, n-propilo, Fpropilo, n-butilo, 1-metlipropilo, 2-metilpropilo, fer-
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butllo, ciclopropilo, ciclobutilo, ciclopentilo, ciclohexilo, ciclopropilmetilo, ciclobutiimetilo,
ciclopentiimetilo, ciclohexlimetilo, fenilo, naftilo, piridinilo, fenilmetilo (benciio), naftiimetilo
o piridiniimetilo;

a) estando cada uno de los cuales mono-, di- o tri-sustituldo con sustituyentes
seleccionados de flGor y metlio; y

b) estando cada uno de los cuales mono- o disustituido con sustituyentes
seleccionados de hidrox, trifiuorometilo, metoxi y trifluorometoxi; y

c) estando cada uno de los cuales monosustituidc con sustituyentes
seleccionados de cloro, bromo, ciano, nitro, -CO-NHz, -CO-NHCHs, ~-CO-N(CHs)2, -NH,,
-NH(CH;) y -N(CHs)z,

Preferentemente de manera altemativa, R® es NHSO.R®, donde R® -
N(R")R"), donde R™ y R™ se seleccionan Independientemente de H, alquilo (C,.),
cicloalquilo (Cs.;), alquil (Cys)-cicloalquilo (Cs7), fenllo y alquil (C,s)-fenilo; donde dicho
alqullo {C,.4), cicloalgullo (Cs4), alqull (Css)-cicloalquilo {Cs5), fenile y alquil {Cy.s)-fenilo
estAn sustituidos opcionalmente con uno, dos o tres sustituyentes seleccionados de
halGgeno, alqullo (Cy.e), hidroxi, ciano, O-alquilo (Cs.g). -NH;, -NHalquiio (C4), -N(alquil
(Ci4))zs -CO-NH;, -CO-NHalquilo (Cs4), -CO-N{aiquil (Ci4))sz, —COOH y -COO(C;.
s)alquilo; o

R"™ y R™ se unen, junto con el nitrbgeno al cual se unen, para formar un
heterociclo monociclico de 5 o 6 miembros que puede ser saturado o no saturado, que
contiene opclonaimente de uno a tres heterodtomos adicionales seleccionados
independientemente de N, S y O y sustituido opcionalmente con uno, dos o tres
sustituyentes seleccionados de haldégeno, alquilo (Ci), hidrox, ciano, O-alquilo (C,.s),
-NH,, -NHaiquilo (C1.), -N(alquil (C14))2, -CO-NH,, -CO-NHalquiio {C.), -CO-N(alqull (C,.
4))2, “COOH y —COOQalquilo (Cy.s).

Preferentemente, el grupo R® es hidroxi, NHSO>metllo, NHSOetllo, NHSO(1-
metilletllo, NHSOrpropllo, NHSOrciclopropilo, NHSOCHrclclopropllo, NHSO-
ciclobutilo, NHSO <ciclopentilo, 0 NHSOxfenilo.

Més preferentements, R® es hidroxi, o NHSO~cicloproplio.

De acuerdo con una realizacién de mayor preferencla, el grupo R es hidroxi. De
acuerdo con una realizacidn altemnativa de mayor preferencia, el grupo R® es NHSO.-
ciclopropilo. De acuerdo con otra realizacién altemativa de mayor preferencla, el grupo R®
88 NHSO;N(CHj),,

También se encuentran en el alcance de la presente invencién, compuestos de
férmula (1) en los cuales:
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B es alquito (Cy.10), cicloalquilo (Csy), 0 alqull (Cy4)-cicloalquilo (Cs ),

a) donde dichos cicloalquilo y alquil-cicloalquilo pueden estar mono-, di- o tri-
sustituidos con alguilo (Cya); Y

b) donde dichos alquilo, cicloalqullo y alquilcicloaiquilo pueden estar mono- o
disustituldos con sustituyentes seleccionados de hidroxi y O-alquilo (C.4); ¥

c) donde todos los grupos alquilo menclonados pueden estar mono-, di- o tri-
sustituidos con halégeno; y

d) donde todos los grupos cicioalquilo que son de 4, 5, 8 0 7 miembros
poseen opcionalmente uno (para los de 4, 5, 8, o 7 miembros) o dos (paralosde 5,6,07
miembros) grupos -CH que no estan unidos entre sl directamente se reemplazan por
-O- de manera que el atomo de O se une al grupo X mediante al menos dos atomos de
ox

X es O o NH;

R? es alquilo (Cy,), cicloalquilo (Cs7) o alquil (Cy.3)-cicloalquilo (Csy), donde
dichos grupos cicloalquilo pueden ser mono-, di- o tri-sustituidos con alquilo (Cy.4);

L° es H, —“OH, —O-alquilo (C,), -NH,, -NHalquilo (C4) 0 —N(alquil (Cy4))z;

L', L? son cada uno independientemente halbgeno, alquilo (Cy.), -O-alquilo (Cy.s)
o -S-alquilo {C4) {en cualquier estado de oxidacién tal como SO o SO,); y

cualquiera de L' o L? (pero no los dos al mismo tiempo) también puede ser H; o

LylL'o

L y L? pueden estar unidos covalentemente para formar, junto con los dos
atomos de C a los cuales se encuentran unidos, un anillo carbociclico de 5 o 6 miembros
donde uno o dos grupos -CHz que no se encuentran unidos entre sl directamente se
pueden reemplazar cada uno independientemente por -O- o NR* donde R* es H o alquilo
(Ci4) Yy donde dicho anillo carbociclico o heterociclico estd opcionalmente mono- o
disustituido con alguilo (C4); ]

R? es R®, -NRZCOR®, -NRZCOOR™ -NRZR? y -NRZCONR*'R®, donde

R™ se selecciona de alquilo (C1.s), cicloalquilo (Cs.7) y alqull (C)-cicloalquilo (Cs.
1), donde dichos clcloalquilo y alquil-clcloalqulio pueden estar mono-, di- o tri-sustituidos
con alquilo (Cy.3);

R*' es H o0 posee uno de los significados de R® segin se defini6 anteriormente,

RZ y R® se seleccionan Independientemente de H y metil,
R' es etilo o vinilo;

RC as hidroxi 0 NHSO,R® donde R® es alquilo (C1.4), cicloalqullo (Cay), alquil (Ce)-
cicloalquilo (Cs), fenilo, naftilo, piridinilo, alquil (C,)-fenllo, alquil {(C14)-naftilo o alquil (C,.
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«piridinilo; estando la totalidad de los mismos mono-, di- o trisustituidos con
sustituyentes selecclonados de haldégeno, hidroxi, ciano, alquilo (C.4), O-alquilo (C1s), -
CO-NH,, -CO-NHalquilo {C.4), -CO-N(alquil {C14))2, -NHa, -NHalquilo {Cy.4) y -N{alquil (C.
)z Y estando todos los cuales opcionalmente monosustituidos con nitro;

0 R® se puede seleccionar ademas de: -NHalquilo (C,.), N(alquilo (C,.s))2, -Het,

—N —glquilo (Cs.q) —N 0
/" N/

0 una sal o éster aceptable para uso farmacéutico del mismo.

Preferentemente,

B es alquilo (Cas), cicloalquilo (Ca7) 0 alquit (C.3)-cicloalquilo (Cs7),

a) donde dichos alquilo, cicloalquilo y alquil-cicloalquilo pueden estar mono-,
di- o tri-sustituidos con alquilo (Cys); ¥

b) donde dichos alquilo, cicloalquilo y alquil-cicloalquilo pueden estar mono- o
disustituldos con sustituyentes seleccionados de hidroxi y O-alquilo (Ci4); ¥y

c) donde cada uno de dichos grupos alquilo puede estar mono-, di- o tri-
sustituido con fllor o mono-sustituido con cloro o bromo; y

d) donde en cada uno de dichos grupos cicloalquilo que son de 5, 6 o 7
miembros, uno o dos grupos -CHx- que no se encuentran unidos directamente entre si se

pueden reemplazar por -O- de manera gue el atomo de O se encuentra unido al grupo X
mediante al menos dos atomos de C;

X es O o NH;

R es alqullo (Ca,) o cicloalquilo (Cs7), ambos sustituidos opcionalments por 1
a 3 sustituyentes seleccionados de alquilo (Cy);

L  esH, -OH, -OCHj, haldgeno o -N(CHa)z;

L' y L2 se seleccionan cada uno independientemente de: haldgeno, -CHs, -CaHg,
-OCHy3, -OC;Hs, -OC3Hy, “OCH(CH;)s, CFs, -SMe, -SOMe y SOzMe, por lo cual cualquiera
de L' o L2puede ser H;

R? es R®, -NHCOR™, -NHCOOR™, -NHR* y -NHCONR*'R®,

donde

R¥ se selecciona de alquilo (C,.), cicioalquilo (C,.7), alquil (Cy.s)-cicloalquilo (Ca),
donde cada uno de dichos grupos cicloalquilo y alquil-cicloalquilo puede estar mono-, di-
o tri-sustituido con alquilo (Cya); ¥

R es H o R® segln se definid anteriormente; y

R™ s H o metilo;
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R! es etilo o vinilo; y

R® es hidroxi, NHSOzmetilo, NHSOzetilo, NHSOz(1-metil)etilo, NHSO,
propllo, NHSOzciclopropilo, NHSOx-CHzciclopropilo, NHSOx-ciclobutiio,. NHSO.-
ciclopentilo o NHSOzfenilo.

Mas preferentemente, B se selecciona de: etilo, n-propilo, {er-butilo, 2-metilpropilo,
1,2-dimetilpropilo, 1,2,2-trimetlipropilo, 2-fluoroetilo, 3-fluoropropilo, 3,3,3-friflucropropilo,
ciclopropilo, ciclobutilo, ciclopentilo, ciclohexilo, 1-metilciclopentilo y 1-metilciclohexilo y
un grupo seleccionado de:

L5 SN

R? se selecciona de 1,1-dimetiletilo, ciclopentilo, ciclohéxilo y 1-metiiciciohexdlo; L°
es H, -OH o -OCHy; L' es CHg, -F, -Cl, -Br, -OMe, -SMe, 0 -SO.Me; L2 as H:

R? @8 -NHCOR™, -NHCOOR® o -NHR?*, donde R™ y R™ se seleccionan
independientemente de metilo, etilo, n-propilo, i-propilo, 2,2-dimetilpropilo, ciclopentilo y
ciclopentilmetilo;

R! es vinlio; y R® es hidroxl o NHSO-clclopropilo.

De mayor preferencia, B se selecciona de etllo, n-propilo, ter-butilo, ciclopentilo,
1-metliciciopentilo, 2-fluorostilo y 3-fluoroproplio; R® se selecclona de 1,1-dimetiletilo y
ciclohexilo; L s H 0 -OCHs; L' es -CHj, -Cl, 0 -Br; L? es H; y R® es hidroxi.

Cada uno de los compuestos simples enumerados en las siguientes Tablas 1, 2,
3, 4, 5 y 6 es ejemplo de las realizaciones preferidas de acuerdo con la presente
invencion,

De acuerdo con una realizacion alternativa, la composicién farmacéutica de la
presente invencion puede comprander adicionalmente al menos otro agente anti-VHC.
EJemplos de agentes anti-VHC incluyen a- (alfa), p- (beta), 5 (delta), y- (gamma), o-
(omega) o 1- {tau) interferdn, a-interferén pegilado, ribavirin y amantadina.

De acuerdo con otra reallzacion altemativa, la composicidn farmacéutica de la
presents invencibn puede comprender adicionalmente al menos otro inhibidor de
proteasa NS3 del VHC,

De acuerdo con ofra reallzacién alternativa, la composlicién farmacéutica de la

presente invencion puede comprender adiclonalmente al menos un inhibidor de
polimerasa del VHC,
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De acuerdo con aln otra realizacion alternativa, la composicién farmacéutica de la
presente invencién puede comprender adicionalmente al menos un inhibidor de otros
blancos en el ciclo de vida del VHC, incluyendo, pero sin limitacién, helicasa, proteasa
NS2/3 o sitio intemo de entrada del ribosoma (IRES).

La composicion farmacéutica de la presente invencion se puede administrar por
via oral, parenteral 0 mediante un reservorio implantado. Se prefiere la administracién
oral o la administracién mediante inyeccién. La composicién farmacéutica de la presente
invencion puede contener cualquier portador, adyuvante o vehiculo no tdxico
convencional aceptable para uso farmacéutico. En algunos casos, la formulacion del pH
se puede regular con acldos, bases o buffers aceptables para uso farmacéutico para
mejorar la estabilidad del compuesto formulado o su forma de administracién. El término
parenteral segun se emplea en la presente, incluye técnicas de inyeccibn o infusion
subcutanea, Iintracutinea, intravenosa, intramuscular, intra-articular, intrasinovial,
intraesternal, intratecal e intralesional.

La composicién farmacéutica se puede encontrar en forma de una preparacién
estéril inyectable, por ejemplo, como una suspension inyectable estéri acuosa u
oleaginosa. Esta suspension se puede formular de acuerdo con técnicas conocidas en el
arte empleando agentes de dispersibn o humectantes adecuados (tales como, por
elemplo Tween 80) y agentes de suspension.

La composicidbn farmacéutica de la presente invencién se pueds administrar
oralmente en cualquier forma de dosificacion oral aceptable incluyendo, pero sin
limitacidn, capsulas, comprimidos y suspensiones y soluciones acuosas. En el caso de
los comprimidos para uso oral, los vehiculos que se emplean cominmente incluyen
lactosa y almidén de malz. También se agregan tipicamente agentes lubricantes, tales
como estearato de magnesio. Para la administracién oral en forma de céapsula, los
diluyentes dtiles incluyen lactosa y almidén de malz seco. Cuando se administran las
suspensiones acuosas oralmente, el componente activo se combina con agentes
emuisionantes y de suspension. Si se desea, se pueden agregar ciertos agentes
edulcorantes y/o saborizantes y/o colorantes.

Otros vehiculos o portadores para las formulaciones y composiciones
mencionadas anteriomente se pueden encontrar en farmacéuticos estandar, por
ejemplo, en "Remington’s Pharmaceutical Sciences”, The Science and Practice of
Pharmacy, 19™ Ed. Mack Publishing Company, Easton, Penn., (1995).

Los niveles de doslificacion entre alrededor de 0,01 y alrededor de 100 mg/kg de
peso corporal por dla, preferentemente entre alrededor de 0,1 y alrededor de 50 mg/kg de
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peso corporal por dia del compuesto inhibidor de proteasa que se describe en la presente
son Utiles en una monoterapia para la prevencién y tratamiento de la enfermedad
mediada por el VHC. De manera tipica, la composiclién farmacéutica de |la presente
invencién se administrara de alrededor de 1 a alrededor de § veces por dla o
altemativamente, como una Infusién continua. Tal administracién se puede emplear como
una terapia cronica o aguda. La cantidad de componente activo que se puede combinar
con los materiales vehiculo para producir una forma de dosificacidn simple variard
dependiente del huésped que se somete a tratamienio y al modo en especial de
administracién. Una preparacién tlpica contendra de alrededor del 5% a alrededor del
95% de compuesto activo (o/p). Preferentemente, tales preparaciones contienen de
alrededor del 20% a alrededor de 80% de compuesto activo.

SegOn apreciard el experto en la técnica, se podran requerir dosificaciones
inferiores o superiores a aquellas mencionadas anteriormente. Los regimenes especificos
de dosificacién y tratamiento para cualquler paciente en especial dependerd de una
variedad de factores, incluyendo la actividad del compusesto especifico empleado, la
edad, peso corporal, estado general de saiud, sexo, dieta, tiempo de administracién,
grado de excrecién, combinacion de farmacos, la gravedad y curso de la infeccién, la
disposicién del paciente a la infeccion y el criterio del médico tratante. En general, el
tratamlento se inicla con pequefias dosificaciones sustanclaimente menos que la dosis
6ptima del péptido. Por lo tanto, la dosificaclén se Incrementa mediante pequefios
incrementos hasta que se alcanza el efecto 6ptimo segun las circunstancias. En general,
el compuesto se administra de manera més conveniente en un nivel de concentracion
que generalmente dard resultados efectivos antiviralmente sin causar ningin efecto
secundario perjudicial o pemicloso.

Cuando la compaosicion de la presente invencién comprende una combinacién de
un compuesto de férmula | y uno o més agentes terapéuticos o profilacticos adicionales,
ambos el compuestos y el agente adicional se deben ancontrar prasentes an niveles de
dosificacion entre alrededor de 10 a 100% y més preferentemente entre alrededor de 10 y
80% de la dosificacién administrada normalmente en un régimen de monoterapia.

Cuando estos compuestas, incluyendo sus sales y ésteres aceptables para uso
farmacéutico, se formulan junto con un vehiculo aceptable para uso farmacéutico, la
composicion resultante se puede administrar /n vivo a mamiferos, tales como el hombre,
para inhibir ia proteasa NS3 del VHC o para tratar o prevenir la infeccién del virus de del
VHC. Tal tratamiento también se puede lograr usando un compuesto de la presente
invencién en combinacién con otro agente antiviral. Otros agentes antivirales preferidos
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se describen en la secc'ibn' de Definiciones y en la seccibn de composiciones
farmacéuticas preferidas de acuerdo con la presente invencién e Incluyen, pero sin
limitacion, Interferdn a, B, 8, ®, ¥ © <, ribavirin, amantadina; otros inhibidores de proteasa
NS3 del VHC; inhlbidores de la polimerasa del VHC; Inhibidores de otros blancos en el
ciclo de vida del VHC, que incluyen pero sin limitaciénn, helicasa, proteasa NS2/3, o sitio
intemo de entrada del ribosoma (IRES); o sus combinaciones. Los agentes adicionales se
pueden combinar con compuestos de la presente invencién para crear una foma de
dosificacién simple. De manera altemativa, estos agentes adicionales se pueden
administrar por separado a un mamifero como parte de una forma de dosificacién
mitiple.

Por consiguients, otra realizacién de la presente invencién proporciona un método
para Inhibir la actividad de la proteasa NS3 del VHC en un mamifero administrando un
compuesto de férmula |, incluyendo una sal aceptable para uso farmacséutico o éster del
mismo.

En una realizacion preferida, este método es (il para disminuir la actividad de
proteasa NS3 del virus de la hepatitis C que Infecta a un animal.

Segln se discutié anterionmente, se considera la terapla de comblnacién en la
cual se co-administra un compuesto de férmula (1), o una sal o dster aceptable para uso
farmacéutico del mismo, con al menos un agente antiviral adiclonal. Los agentes
antlvirales preferidos se describleron anteriormente en la presente y elemplos de tales
agentes se proporcionan en la seccion de Definiclones. Estos agentes adiclonales se
pueden comblinar con los compuestos de la presente invencidn para crear una forma de
dosificacion farmacéutica Gnica. De manera altemativa, estos agentes adicionales se
pueden administrar por separado al paciente como parte de una forma de dosificacion
mltiple, por ejemplo, usando un kit. Tales agentes adicionales se pueden administrar a
un paciente antes de, de manera concurrente con, 0 a continuacién de la administracién
de un compuesto de fémula (1), o una sal o éster aceptable para uso farmacéutico del
mismo.

Un compuesto de formula (1), o una sal o éster aceptable para uso farmacéutico
del mismo, expuesto en la presents también se puade emplear como un reactivo de
laboratorio. Ademas, también se puede emplear un compuesto de la presente invencién,
incluyendo una sal o éster aceptable para uso farmacéutico del mismo, para tratar o
evitar la contaminacion viral de materiales y, por lo tanto, reducir el riesgo de infeccién
viral del laboratorio o personal médico o pacientes en contacto con tales materiales (por
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¢j. sangre, tejido, instrumentos quirtrgicos y vestimenta, instrumentos y vestimenta de
laboratorio y aparatos y materiales para la extraccién de sangre).

Un compuesto de férmula (1), incluyendo una sal o éster aceptable para uso
farmacéutico del mismo, que se expone an la presente también se puede emplear como
un reactivo de investigacién. Un compuesto de formula (), incluyendo una sal o éster
aceptable para uso farmacéutico del mismo, también se puede emplear como control
positivo para validar ensayos sustitutos de base celular o ensayos de replicacién viral in
vitro o in vivo.

Mstodologla

Se revelan diversas maneras de llevar a cabo la Sintesis de compuestos de
fbrmula | con diferentes derivados de quinoclina en WO 00/09558. E! dipéptido
intermediario 15 (Esquema 2) y 2-carbometoxi-4-hidroxi-7-metoxiquinolina 9 (Esquema 1)
se sintetizaron de acuerdo con los métodos generales descriptos en WO 00/09543.

Los compuestos de formula | en los cuales R® es NHSO.R® segin se defini6 en la
preserite se preparar acoplando el Acido comespondients de formula | (es decir, R® es
hidroxi) con una sulfonamida adecuada de formula R®SO,NH; en presencia de un agente
de acoplamlento en condiciones estandar. Aunque se pueden emplear varios agentes de
acoplamiento usados cominmente, se descubridé que TBTU y HATU eran practicos. Las
sulfonamidas se encuentran disponibles comerciaimente o se pueden preparar por
métodos conocldos.

Los sigulentes esquemas ilustran dos procesos convenientes empleando métodos
conocidos para preparar los compuestos de férmula 1 cuando R es vinilo y R® es OH.



29

0 o N 0
7 10
L LI 1 L1
2 'k .
R
—r s Br J’ o] N.{
B. N + 8 —» g ?
X N OMe —" B L AN @
H 0 H o s f SNY
13

En resumen, la sintesis del dipéptido 3 se lleva a cabo acoplando el residuo P1 a

la trans-hidroxl prolina protegida de manera adecuada bajo condiciones estandar. La

5 estersoquimica del grupo hidroxilo se invirti6 mediante la conocida reaccién de Mitsunobu

usando Aacldo para-nitrobenzoico. El acoplamiento del dipéptido con el resto P3

(preparado empleando metodologla estandar y ejemplificado en la seccién de ejemplos)

dio el tripéptido 6. La introduccion del resto de quinolina al grupo hidroxilo del tripéptido 7

con la inversion de la estereoquimica se puede llevar a cabo usando o una reacciéon de

10 Mitsunobu o convirtiendo el grupo hidroxilo libre en un buen grupo sallente (tal como un

brosilato) y desplazandolo con el derivado de hidroxil quinolina 9. Para la sintesis de los

derivados de 2-(2-amino-4-tiazoliio), la quinolina empleada contiene un grupo 2-

carbometoxl seglin se muestra en 9. La conversion del grupo carboxilato al derivado

aminotiazol se lleva a cabo mediante metodologla de sintesis conocida y se describe y

15 ejempiifica en WO 00/08543 y WO 00/09598. Finalmente, el éster de término C se
hidroliza bajo condiclones acuosas bésicas.
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El Esquema 2 describe otra secuencia de reacclén para preparar compuestos de
formula |. En este caso, el resto de quinolina se introduce al péptido de una manera
similar a la descripta en el Esquema 1. Finaimente, el resto P3 se acopla bajo
condiciones estandar al dipéptido 21. La conversién del tripéptido resultante en el
compuesto final se lleva a cabo segiin se describe en el Esquema 1.

SINTESIS DE FRAGMENTOS DE P1

Los restos P1 de los compuesios de férmula (I) se prepararon usando los
protocolos expuestos en WO 00/59829, publicado el 12 de Octubre de 2000 y WO
00/09543, publicada el 24 de febrero de 2000. En especial, se hace referencia a ias
paginas 33-35, Elemplo 1 de WOQO00/58929 y Péginas 5669, Ejemplo 9-20 de
WO00/09543 para la preparaci6n de restos P1 de acido 1-aminociclopropancarboxilico.
SINTES!S DE SUSTITUYENTES P2

Los compuestos de férmula 9 se pueden sintetizar a partir de materiales
disponibles comerciaimente empleando las técnicas descriptas en las Solicitudes
Intemacionales de Patente WO 00/59829, WO 00/09543, WO 00/09558 y Patente
Estadounidense U.S. 6.323.180 B1.

Ejemplos de la sintesis de diferentes derivados de 2-carbometoxi-4-
hidroxiquinglina se llevaron a cabo de la siguiente manera:

La sintesis de derivados de 2-carbometoxi-4-hidroxi-quinoclina se llevd a cabo a
partir de las anilinas correspondientes de acuerdo con el procedimiento de: Unangst,
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P.C.; Connor, D.T. J. Hetsrocyc. Chem. 2§..5. 1992, 1097-1100. El procedimiento se
muestra en el esquema 3 a continuacién:

Esguema 3
O,Me
! 1'%,,CO,Me
0
L NH, . o OMe L NH
Lt MeQ 3y calor L
3a ac
1
& 0’
- |
240-260°C L L
3d

En resumen, se dejaron reaccionar las anilinas sustituidas de manera adecuada
en la posicién 2, 3 y/o 4 con dicarboxilato de dimetil acetileno y la enamina resultante se
calentd a temperaturas elevadas para llevar a cabo la ciclaclén.

Las anilinas correspondientes se encuentran disponibles comercialmente o
pueden requerir alguna transformacién quimica conocida. Por ejemplo, puede ser que el
nitro-compuesto se encuentre disponible comerciaimenta y que se convierta entonces en
la amina correspondiente usando un agente reductor. Asimismo, cuando el acido
carboxllico se encuentra disponible comerciaimente, se puede transformar en la amina
correspondiente mediante un reordenamiento de Curtlus.

Detalles adicionales de la Invencién se ilustran en los siguientes ejemplos que se
entiende que no son limitativos con respecto a las reivindicaciones que se adjuntan. Otras
maneras especificas de sintesis o resolucidn de los compuestos de la presente invencién
se pueden encontrar en WO 00/09543; WO 00/09558 & WO 00/58929 y en la solicitud
pendiente de manera conjunta 09/368,670, la totalidad de las mismas se incorporan a la
presente a modo de referencia.

EJEMPLOS

Las temperaturas se dan en grados Celsius. Los porcentajes de solucién
exprasan una relacion peso a volumen y las relaciones en solucion expresan una relacién
volumen a volumen, salvo que se indique lo contrario. Los espectros de resonancia
magnética nuclear (RMN) se registraron en un espectrometro Bruker 400 MHz; los
desplazamientos quimicos (5) se informan en partes por millén. La cromatografia flash se
llevd a cabo sobre gel de sflice (SiO,) de acuerdo con la técnica de cromatografia flash de
Still (W.C. Stlll ot al., J. Org. Chem., (1978), 43, 2023).
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Las abreviaturas empleadas en los ejemplos incluyen:
BOC o Boc: ter-butiloxicarbonilo; DBU: 1,8-diazabiciclo[5,4,0Jundec-7-eno; DCM:
diclorometano; DIAD: azodicarboxilato de diisopropilo; DIEA: diisopropiletiiamina; DIPEA:
diisoproplleti amina; DMF: N, N-<dimetilformamida; DMAP: 4-(dimetilamino)piridina;
DMSO: dimetilsulfoxido; EtOAc: acetato de etilo;, HATU: [hexafluorofosfato de O-7-
azabenzotriazol-1-)-1,1,3,3-tetrametiluronio}; HPLC: cromatografia liquida de aita
rasolucién: MS: espectrometria de masa (MALDI-TOF: lonizacion de desorcién laser
asistida por matriz - Tiempo de Vuelo, FAB: Bombardeo de Atomos Rapidos); Me: metilo;
MeOH: metanol; Ph: fenilo; T.A.: temperatura ambiente (18 a 22°); ter-butilo o t-butilo: 1,1-
dimetiletilo; Tbg: ter-butil glicina: terdeucina; TBTU: tetraflucroborato de 2-<{1H-
benzotrlazol-1-il)-1,1,3,3-tetrametil uronio; TEA: trietilamina; TFA: &cido triflucroacético; y
THF: tetrahidrofurano.
Ejemplo 1
Sinteslis de derivados de P3:
Sintesis del carhamato 4a

ALy - ﬁ . Qoi,;gfm

Se agregd THF (350 ml) a un matraz que contenla ciclopentil éster 2,5-dioxo-
pirrolidin-1-il dster del acido carbdnico (9,00 g; 39,8 mmol) y ter-butil glicina (6,24 g; 47,5
mmol) que produce una suspension. Se agregb agua destilada (100 ml) agitando de
manera Intensa. Una pequefia cantidad de solido permanecié sin disolverse. Luego se
agregd trietilamina (16,6 ml; 119 mmol) dando una solucién homogénea que se agitd a
T.A. Después de 2,5 h, el THF se evapord y al residuo acuosc se diluyd con agua (100
ml). La reaccién se convirtié en basica mediante la adicion de NaOH 1 N (25 ml - pH final
>10). La solucion se lavd con EtOAc (2x 200 mi) y la fase acuosa se acidificd con HCI 1
N (ca. 70 ml - final pH <2). La solucién turbla se extrajo con EtOAc (200 + 150 ml). El

extracto se secHd (MgSO,) y se evapord para dar carbamato 4a como un sdlido blanco
(8,68 g).

P ibn de Urea

vl = QAL = QAL - Ao
Sa
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Una solucion de hidrocloruro de ter-butil glicina bencil éster (2,55 g; 8,89 mmol) en
THF (20 ml) y piridina (2,0 mi; 24,73 mmol) se enfri® a 0°'C. Se agregd gota a gota
cloroformiato de fenilo (1,30 ml; 10,18 mmol) a la solucién frfa. La suspensién resultante
se agitd durante 5 min a 0'C, luego a T.A. durante 1,5 h. La mezcla de reaccién se diluyé
con EtOAc, se lavd con 10% de acido citrico (2x), agua (2x), NaHCO; saturado (2x), agua
(2x) y salmuera (1x), se secd (MgS0O,), se filtrd y se evapors para obtener el compuesto
bruto como un acelte casi incoloro (3,73 g; >100%; asume 9,89 mmol). El producto bruto
(1,01 g; 2,97 mmol) se disolvib en DMSO (6,5 ml) y se agregé ciclopentilamina gota a
gota. La mezcla de reaccién se agitd a T.A. durante 45 min y luego se diluyé con EtOAc.
La fase organica se lavd con 10% de acido cltrico (2x), agua (2x), NaHCO; saturado (2x),
agua (2x) y salmuera (1x), se secd (MgSO,), se filtrd y se evapord para dar el producto
bruto ciclopentil urea-Tbg-OBn como un aceite casi incoloro. £l material bruto se purificé
mediante cromatografia flash en columna con silice empleando hexano.:EtOAc 9:1 para
eliminar ias impurezas menos polares y 7:3 para eluir el producto el producto purificado
como un aceite espeso incoloro (836 mg; 85%). El bencll éster producto (836 mg; 2,82
mmol) se desprotegié bajo un balén relleno con hidrégeno a T.A. en solucién de etanol
absoluto (15 ml) agitando la solucién con Pd/C al 10% (93,6 mg) durante 5,5 h. La mezcia
de reaccidn se filtrd a través de un filtro de 0,45 micrones y se evaporé hasta sequedad
para dar urea 5a como un sélldo blanco (669 mg; 98%)
'H RMN (400 MHz, DMSO-dy): & 12,39 (s, 1H), 6,09 (d, J=7.4 Hz, 1H), 593 (d, J = 9.4
Hz, 1H), 3,80 (d, J = 9.4 Hz, 1H), 3,87-3,77 (m, 1H), 1,84-1,72 (m, 2H), 1,63-1,42 (m,
4H), 1,30-1,18 (m, 2H), 0,88 (s, 8H).
M.S. (electroaspersion) : 241,0 (M-H) 243,0 (M+H)*. Homogeneidad de HPLC de Fase
Reversa (0,06% de TFA; CH;CN : H;O): 89%.

Elemplo 2

Sintesis de Tlourea 8
Sintesis de tiourea 8a:

O T— A0 — 4D

8a
A una solucitn de isotiocianato de ter-butilo (5,0 ml; 39,4 mmol) en DMC (200 mi)

se agregd ciclopentiiamina (4,67 ml; 47,3 mmol) seguida por DIPEA y la mezcla de
reacclon se agitd a T.A. durante 2 h. La mezcia se diluyd con EtOAc y se lavé con a 10%
de solucién acuosa de acido citrico (2x), NaHCO, saturado (2x), H,0 (2x) y salmuera
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(1x). La capa orgénica se sec) sobre MgSO, anhidrido, se filtrb y se evapord para dar N-
ter-buti-N"ciclopentiltiourea como un s6lido blanco (3,70 g; 47% de rendimiento). Se
disolvid N-ter-butil-N*-ciclopentiltiourea (3,70 g) en HCI concentrado {46 ml). La solucién
amarillo oscuro se calentd a reflujo leve. Después de 40 min, se permitié que la mezcla
de reaccitn se enfrie a T.A. y después se enfrié en hlelo y se baslificd a pH 9,5 con sélido
y una solucion acuosa saturada de NaHCO,. El producto se axtrajo en EtOAc (3x). Los
extractos de EtOAc combinados se lavaron con H,O (2x) y salmuera (1x). La capa
orgénica se sech {MgS0,), se filtrd y se concentrd para dar un sélido beige (2,46 g bruto).
La trituracién del material bruto en hexano/EtOAc 95/5 dio, después de la filtracion, la N-
ciclopentiltiourea 8a como un sélido blanco (2,38 g; 80% de rendimiento).

'H RMN (400 MHz, DMSO-dp): & 7,58 (bs, 1H), 7,19 (bs, 1H), 6,76 (bs, 1H), 4,34 (bs,
1H), 1,92-1,79 (m, 2H), 1,86-1,55 (m, 2H), 1,55-1,30 (m,4H). MS; es’ 1448 (M + H)"
es’ 1428 (M—-H).

Prepamacién de Tiourea 8b

H,Nj‘NH, * 0|j\/l< - H,NlNik

Se disolvié tiourea (5,0 g, 66 mmol) en tolusno (50 ml) y se agregé cloruro de ter-
butilacetilo (8,88 g, 66 mmol). La mezcla se calent6 a refiujo durante 14 h para dar una
solucion amarilla. La mezcla se concentrd hasta sequedad y el residuo se dividié entre
EtOAc y NaHCO, sat.. La fase orgénica amarilla se secd sobre MgSO,, se filtrd y se
concentré para dar un sélido amarillo. El sélido se disolvié en una cantidad minima de
EtOAc y se triturd con hexano para dar 8b como un sélido blanco (8,52 g; 75%). M.S.
(electroaspersién): 173 (M-H) 175 (M+H)". Homogeneidad de HPLC de Fase Reversa
(0,06 % de TFA; CHLCN : H,0) : 99 %.

Preparacién de Tlourea 8¢

H

cl H,N<_NH, HN N
0" — "Y1 0

o s s O

Empleando el procedimiento descripto anteriormente, pero usando cloruro de
ciclopentll acetilo en lugar de cloruro de ter-butilacetilo, dio la tiourea 8c.
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Sintesls de derivados de 2-carbometoxi-4-hidrox| quinolina
EJemplo 3A

Sintesls de 2-carbometox|-4-hidroxl-7-metoxI|-8-metiiquinolina (A5)
Paso A

9.
N 0\
(4] EtOH

H,
A1l A2

A una solucién de 2-metil-3-nitro anisol A1 (5,1 g; 30,33 mmol; requiere ~30 min
para que se disuelva) en etanol absoluto (85 ml) se agregd catalizador de Pd/C al 10%
(500 mg). La solucién se hidrogené bajo un balén relleno con hidrégeno a presién
atmosférica y temperatura ambiente durante 19 h. La mezcla de reaccidn se filtrd a través
de un lecho de Celite, se enjuagd y se evapord hasta sequedad para obtener 2-metil-3-
metoxianilina A2 como un acelte color malva oscuro (4,1 g; 29,81 mmol; 886% de
rendimiento).

MS 137 (MH)". Homogeneidad de HPLC de Fase Reversa @ 220 nm (0,06 % de TFA,;
CH3CN : H,0) : 98%.

Paso B
"'"@' 'ﬁ’i Y
calor

Se agregb gota a gota dicarboxilato de dimetil acetileno A3 (3,6 mi, 29,28 mmol) a
una solucién de 2-metil-3-metoxianilina A2 (3,95 g, 28,79 mmol) en MeOH (100 mi) (la
reaccién es exotérmica). La mezcla se calentd a un reflujo suave durante 5 horas, se
enfrié y se concentrd en vaclo. El material bruto se purificé mediante cromatogrefia flash
en columna en gel de sllice con hexano.EtOAc (85 : 5) piara dar, después de la
evaporacion de las fracciones puras, el producto A4 (6,5 g; 23,27 mmol; 81% de
rendimiento).
Homogeneidad de HPLC de Fase Reversa a 220 nm (0,06% de TFA; CH;CN:H;0): 95%.
Paso C

O,Me
Me0,C

Ad 240-200°C
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Se disolvi6 el diéster A4 (6,5 g, 23,27 mmol) en difeniléter (12 mi) y la mezcla de
reaccién se colocd en un bafio de arena pre-calentado a una temperatura de bafio de
350-400'C. una vez que la mezcia de reaccion alcanzt una temperatura interna de 240°C
(observar la evolucién de MeOH a 230-240°C) se inicid un conteo de seis minutos antes
de retirar el bafio (punto final de temperatura: 262'C) y se dejé que la reaccién se enfrie
hasta temperatura amblente. Se formd un sélido al enfriarse que sa diluyd con éter, se
filtré y se secd para dar un sélido color mambn tostado (3,48 g bruto). El material bruto se
sometid a cromatografia sobre columna de gel de silice con hexano:EtOAc 5:5 para
eliminar impurezas, luego 2.8 y después 100% de EtOAc para completar la elucién del
producto para dar A5. Después de la evaporacion, como un sélido amarillo pélido (2,1 g,
37% de rendimiento).

MS (M + H)"; 246 y (M — H); 248,1, Homogeneidad de HPLC de Fase Reversa a 220 nm
{0,06% de TFA; CHyCN:H,0):99%.

EJemplo 3B

Sintesis de 2-carbometoxi-8-bromo-4-hidroxi-T-metoxiquinolina (B6)

NH,
HO NO, HO NO, Mo NO,
A 8 _C .
B1 B2 B3
r r
MeO NH, MeO H._ _coome A~ ~CO0Me
o, \[ _E. g
oMo 'COOMe
B4 °1/l BS
]

B8 on
AS

Paso A

Se disolvid 2-amino-3-nitrofenol B1 (5 g; 32,4 mmol) en HO (29,5 ml) y 1.4~
dioxano {14,7 mi). La mezcla se calentd a reflujo y se agregb acido bromhidrico (48%;
16,7 ml; 147 mmol) gota a gota durante un periodo de 20 min. Una vez completada la
adiclén, el reflujo se mantuvo 15 min adiclonales. La reacclén se enfri a 0°C (bafio de
hielo) y se agregd nitrito de sodio (2,23 g; 32,3 mmol) en H,O (20 ml) durante un periodo
de 30 min. La agitacién se continué durante 15 min a 0'C, luégo la mezcla se transfiri6 a
un embudo de goteo con camisa (0'C) y se agregd gota a gota a una mezcla agitada de
Cu(l)Br (5,34 g; 37,2 mmol) en H,O (29,5 ml) y HBr (48%; 16,7 ml; 147 mmol) a 0'C. La
reaccién se agité durante 15 min a 0'C, se calentd a 80°C, se agitd durante un adicional
de 15 min, se enfrib hasta temperatura ambiente y se dejé en agitacion hasta el dia
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siguiente. La mezcla de reaccioén se transfirid a un embudo de separacion y se extrajo
con éter (3x 150 ml). Las capas organicas se combinaron, se lavaron con salmuera (1X),
se secaron {Na;S0,), se filtraron y se concentraron para dar el producto bruto (7,98 g)
como un aceite rojo-amarronado. El material bruto se purificé mediante cromatografia
flash en columna (1:25 gel de sflice ultra puro, malla de 230400, 40-80 mm, 80
angstroms; CH,Cl; como el solvente) para dar 2-bromo-3-nitrofenol purc B2 (45%; 3,18 g)
como un sélido marrdn anaranjado.
MS 217,8 {(MH). Homogeneidad mediante HPLC (TFA) a 220 nm: 97%.
Paso B

El material de partida de nitrofenol B2 (3,1 g; 14.2 mmol) se disolvi6 en DMF
(20 ml) y a la solucién se agregé carbonato de ceslo de base (5,58 g; 17,1 mmol) seguido
por Mel (2,8 mi; 42,5 mmol). La mezcla se agitd a temperatura ambiente hasta el dia
siguiente. El DMF se evapord, el residuo se capturd en éter {(1x 200 ml), se lavd con agua
(1x 200 ml), salmuera (4x 100 mi), se sectd (MgSO,), se filtrd y se evapord para dar el 2-
bromo-3-nitroanisol bruto B3 (84%,; 3,1 g) como un sélido anaranjado,
MS 234 (M+2H)"; Homogeneidad mediante HPLC (TFA) a 220 nm: 98%.
Paso C

Se disolvid 2-bromo-3-nitroanisol B3 (1,00 g; 4,31 mmoel) en acido acético glacial
(11,0 ml) y etanal (11,0 mi). A esta soluciébn se agregd polvo de hierro (0,98 g; 17,5
mmol). La mezcla se agitd a reflujo durante 3,5 h y se procesd. La mezcla de reaccidn se
diluyd con agua (35 ml), se neutralizé con Na;CO; sdlido y el producto se extrajo con
CH.Cl,(3X 50 ml). El extractos se secaron (Na;SO,), se filtraron y se concentraron in
vacuo para dar el producto bruto, 2-bromo-3 metoxlanilina B4 (91%; 0,79 g) como un
acelte amarillo péalido.
MS 201,8 (MH)"; Homogeneidad mediante HPLC (TFA) a 220 nm: 85%.
Paso D

A una solucion de 2-bromo-3-metoxianilina B4 (0,79 g; 3,9 mmol) en MeOH (7.6
mi} se agregé dicarboxilato de dimetil acetilenc A3 (0,53 ml; 4,3 mmol) gota a gota a 0'C
{(advertencia: la reaccitn es exotérmical). La solucién se calentd hasta el dia siguiente a
reflujo y se procesd. El MeOH se evapord y el producto bruto se secd en alto vaclo para
dar una goma roja, se purificd mediante cromatografla flash en columna (1:30 gel de
sllice ultra puro, malla de 230-400, 40-60 mm, 60 angstroms; hexano/EtOAc 4:1) para dar
6l aducto BS (86%; 1,16 g) como un sblido amarilio palido.

MS 344,0 (MH)"; Homogeneidad mediante HPLC (TFA) a 220 nm: 72%.
Paso E
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A un bafio de arena pre-calentado a alrededor de 440°C (temperatura externa) se
le colocd el aducto del diéster B5 (1,1 g; 3,168 mmol) en difeniléter (3,6 ml). La reacclén se
agitd entre 230°C-245'C (temperatura intema; el MeOH comenzd a evaporarse a
alrededor de 215'C) durante 7 min y posteriormente se enfri® hasta temperatura
ambiente, A medida que la solucién se enfrib, el producto se cristalizd a pertir de la
mezcla de reaccldn. El sdlido marrédn resultante se filtrd, se lavd con éter y se sech en
alto vaclo para dar el producto bromoquinolina B8 bruto (74%; 0,74 g) como un sélido
marrdn. La RMN reveld que este producto es una mezcla alrededor 1:1 de tautémeros.
RMN (DMSO; 400 MHz) ok (mezcla 1:1 de tautémeros); MS 311,8 (MH)*; Homogeneidad
mediante HPLC (TFA) a 220 nm: 96%.

Ejemplo 3C
Sintesls de 2-carbometox!|-8-cloro-4-hidroxi-7-metoxiquinolina (C8}

NH, ] |
HO\@NO, A HO., 5 NO, 5 m\@,”"l c
B1 C2 c3
mt\é/uﬂ, m:\é,n COOMe
o, \[ —E.
> ’/l“. COOMe
- C5

Paso A

Se disolvié 2-amino-3-nitrofenol B1 (5 g; 32,4 mmol) en HCI concentrado (75 ml) y
1,4-dioxano (14,7 ml). La mezcla se calent6 a 70°C hasta que la mayoria de los s6lidos se
encontraron en solucién. La mezcla de reaccién se enfrib a 0'C (bafio de hielo) y se
agregé nitrito de sodio (2,23 g; 32,3 mmol) en H,0 (5,4 ml) durante un periodo de 3 horas
a la soluciéon marrén. La temperatura se mantuvo por debajo de 10°C durante la adicién y
se continu6 la agitacién durante un adicional de 15 min a 0°C. Este intermediario de
diazonio se verti en una soluclén de Cu(l)Cl (3,8 g; 38,9 mmol) en H;0 (18,5 ml) y HCI
conc. (18,5 ml) a 0°C. La reaccién se agitd durante 15 min a 0°C, se calentd a 60°C y se
agitd durante un adicional de 15 min. La mezcla de reaccién se llevd entonces hasta
temperatura ambiente y se dejé en agitacién hasta el dla siguients. La mezcla de
reaccion se transfirié a un embudo de separacién y se extrajo con éter (3X 150 ml). Las
capas organicas se combinaron, se lavaron con saimuera (1X), se secaron (NazSO,), se
fitraron y se concentraron para dar el producto bruto (5,83 g) como un sélido rojo
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amarronado. El material bruto se purificé6 mediante cromatagrafia flash en columna (1:25
gel de sllice ultra puro, malla de 230-400, 40-80 mm, 60 angstroms; hexano/EtOAc 3:1
como solvente) para dar 2-cloro-3-nitrofenol puro C2 (48%; 2,7 g) como un sdlido
anaranjado.
MS 171,8 {(MH)" : Homogeneidad mediante HPLC (TFA) a 220 nm: 96%.
Literatura relevante para la Reaccién de Sandmeyer: J. Med. Cham, 1982, 25(4), 446-
451.
PasoB

El material de partida, nitrofenol C2 (1,3 g; 7,49 mmaol), se disalvié en DMF (10 ml)
y a esta solucion se agregé carbonato de cesio molido (2,82 g; 8,96 mmol), seguido por
Mel (1.4 ml; 22,5 mmol). La mezcla se agitd a temperatura ambiente hasta el dla
siguiente. EI DMF sa evapord in vacuo y el residuo se tomd en éter (150 ml), se lavd con
agua (150 ml), saimuera (4x 100 ml) y luego se secéd sobre (MgSO,). La fase organica se
filtrd y se evaporé para dar el 2-cloro-3-nitroanisol bruto C3 (88%,; 1,38 g) como un sélido
anaranjado.
Homogeneidad mediante HPLC (TFA) a 220 nm; 93%.
Paso C

Se disolvié 2-cloro-3-nitroanisol C3 (1,38 -g; 7,368 mmol) en una mezcla de 4cido
acético glacial (19 ml)/etanol (19 ml). A esta solucién se agregd hiemro en poivo (1,64 g;
26,4 mmol). La mezcla se agité a reflujo durante 3,5 hr y se procesd. La mezcla de
reaccion se diluyé con agua (70 ml), se neutraliz6 con Na,COy s6lido y el producto se
extrajo con CH;Cl, (3X 150 ml). El extractos se combinaron y se lavaron con salmuera
saturada y luego se secaron sobre (Na;S0,), se filtraron y se concentraron in vacuo para
dar el producto bruto, 2-cloro-3-metoxianilina C4 (100%; 1.2 g) como un aceite amarilio.
Este material se empled como tal en los siguientes pasos.
MS 157,9 (MH)"; Homogeneldad mediante HPLC (TFA) a 220 nm: 86%.
Faso D

A una soluclén de 2-cloro-3-metoxianiiina C4 (1,2 g: 7,61 mmol) en MeOH (15 ml)
se agregod dicarboxilato de dimetil acetileno A3 (1,0 mi; 8,4 mmol) gota a gota a 0'C
(advertencla: la reaccién es exotérmical). La solucién se calentd hasta el dia siguiente a
reflujo y se procesé. El MeOH se evaport y el producto bruto se sect en alto vaclo para
dar una goma roja que se purificd mediante cromatografla flash en columna (1:30 de gel
de slliice uftra puro, malla de 230-400, 40-60 mm, 60 angstroms; haxano/EtOAC 4:1) para
dar el aducto C5 (74 %; 1,68 g) como un sélido amarillo.
MS 300 (MH)"; Homogeneidad mediante HPLC (TFA) @ 220 nm: 980%.
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Paso E
A un bafio de arena pre-calentado a alrededor de 440°C (temperatura externa) se

colocd el aducto de diéster C5 (1,68 g; 5,6 mmol) en difeniléter (6,3 ml). La reaccién se

agitd entre 230'0-245'0 (temperatura intemna; el MeOH comenzé a evaporarse a
5 alrededor de 215C) durante 7 min y posteriomente se enfri6 hasta temperatura

ambiente. A medida que la solucidn se enfrid, el producto se cristallzd a partir de ia

mezcla de reaccldn. El sélido amarronado resultante se filird, se lavd con éter y se sechd

en alto vacio para dar la quinolina C8 (83%; 1,25 g) como un sélido de color beige. La

RMN reveld que este producto es una mezcla alrededor 1:1 de tautdmeros (formas

10 ceto/fenol).

MS 267.9 (MH)"; Homogeneidad mediante HPLC (TFA) a 220 nm: 82%.

Ejemplo 3D

Sintesls de 2-carbometox|-8-fluoro-4-hidroxi-7-metoxiquinolina (D5)

| | I

) A _ o N o B o NH,
OH ——— —

ﬁi ([:r TF

D3
Comercial de bloouaes de combinacién
WD

o)—=—(:. l!‘) 0
a7 c‘,\é,nf o, éﬁn;lo,
C
o)
O B!
15 Paso A

Se agitaron una solucién de acido 2-fluoro-3-metox benzoico D1 (1,68 g, 9,87
mmol) y DIPEA (2,07 ml, 11,85 mmol, 1,2 equiv.) en una mezcla de toluenc (8 mi) y t-
BuOH (8 ml) sobre tamices moleculares 4A activados durante 1 h seguido del agregado
de difenil dosforil azida (DPPA, 2,55 ml, 11,85 mmol) y esta mezcla se reflujd hasta el dia
20 siguiente. La mezcla de reaccién se filird y el filtrado se concentr in vacuo, el residuo se
capturd en EtOAc (50 ml), se lavd con H,O (2x 30 ml) y salmuera (1x 30 ml). La fase
organica se secd (MgS0O,), se filtré y se concentrd a presién reducida. El producto bruto
D2 (2,38 g, 96%) se empled tal cual en el paso siguiente. El andlisis de MS muestra la

. pérdida del grupo Boc: 141,9 ((M+H)-Boc)*, 139,9 ((M-H)-Boc).

25 PasoB

Se tratdé el compuesto D2 (2,28 g, 9,45 mmol) con solucion de HCI 4 N/dioxano
(de Aldrich) (10 m!, 40 mmol} durants 80 min y el andlisis de HPLC mostrd que el material
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de partida se consumié completamente. La mezcla de reaccién se concentrd in vacuo, se
redisolvid en EtOAc y se lavd con agua, NaHCO;, saturado (ac.) y salmuera saturada. La
fase organica se secd (MgSO,), se filtré y se concentrd para dar 1,18 g (88%) de D3
como un aceite marmdn, que se empled segin se hace en el paso siguiente. MS: 141,89
(M+H)", 139,9 (M—H).
Paso C

Se combind la anilina D3 (1,18 g, 8,36 mmol) con dicarboxilato de dimetilacetileno
A3 (1,45 ml, 10,0 mmol) en metanol {25 mi). La reaccién se reflujd durante 2 horas antes
de que se concentre hasta sequedad. E! material bruto se purificd mediante
cromatografia flash eluyendo con 9/1 (hexano/EtOAc) para dar el aducto Michael D4
como un aceite amarillo, (1,27 g, 54%).
Paso D

El aducto de Michae! D4 se disolvid en difeniléter callente (6 ml) y se colocd en
un bafto de arena previamente calentado a ~350°C. La temperatura intema de la reaccién
se monitored y se mantuvo a ~245°C durante alrededor de 5 minutos (la solucién se tomé
de color mamrén). Después de enfriarse a T.A., la 4-hidroxiquinolina deseada precipité de
la solucidn. El solido mamén se filtrd y se lavd varias veces con dietiléter para dar, una
vez seco, quinolina D3 como un sélido mamén (0,51 g, 45%). MS: 252 (M+H)*, 249,9 (M-
Hy. Mezcla de tautémeros 1:1, 'H-RMN (DMSO-d8, 400 MHz) 12,04 (s, 1H), 11,02 (s.
1H), 8,0 (d, tH), 7,88 (d, 1H), 7,65 (m, 1H), 7,39 (s, 1H), 7,32 (m, 1H), 6,5 (s, 1H), 4,0 (s,
3H), 3,98 (s, 3H), 3,95 (s, 3H), 3,91 (s, 3H).
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Ejemplo 3E
Sintes!s de 2-carbometoxi-6,8-dimetil-4-hidrox|-7-metoxiquinolina (E8)

R
""fg Poake Iér

Cornerdial de Aldrich

| n G (|J
o —_— Nayv” 0~
f:r Y

> oH
7

Paso A

La amida E1 (5,0 g, 30,63 mmol) se disolvié en una mezcia de &cido acético (5 ml)
y acido sulfurico (10 mi) y se enfrid a 0°C. Se agregd una mezcia de écido nitrico (70%, 3
mi) y acldo sulfarico (2 ml) gota a gota después de lo cual la solucién se calenté a T.A. y
se agitd durante 1 h. La mezcla de reaccion se verti6 luego sobre hielo triturado y se filtnd
(después quse fundid el hielo, pero cuando la solucién adn se encontraba fria) para dar el
compuesto deseado E2 (5,8 9, 91%) que se continud en la sigulente reaccidén sin
purificacién adicional. MS ES* = 209,0, ES" = 206,9, (Refl* Giumanini, A.G.; Verardo, G.;
Polana, M. J. Prak. Chem. 1688, 181).
Paso 8

El compuesto E2 (5,8 g, 27,86 mmol) se tratd con solucién HCI 6M (5 ml) en
MeOH (10 ml) y se calents a reflujo durante 48 h para dar el producto deseado E3 (4.8 g,
89 %). La RP-HPLC indica el consumo total del material de partida (R, (E2) = 2,6 min.; R,
(E3)= 3,9 min.). La mezcla se concenird y se empled en la posterior reacciébn sin
purificacion adicional.
Pasg C

Se agregt acldo sulfarico (18 ml) a la solucién de la anilina E3 (4,20 g, 25,27
mmof) en agua (36 mi) a 0°C, seguldo por la adicién de nitrito de sodio (2,3 g, 33,33 mmol
en agua (6 ml). en un matraz separado, se colocé una mezcla de agua (14 ml) y acido
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sulfarico (1,5 ml). Esta solucion se Hevd hasta reflujo y luego se agregd la solucién Iniclal
gota a gota mientras se mantuvo el hervor. Una vez completada la adicion, se continud el
hervor durante 5 min y luego se vertié la mezcla sobre mezcla de hielo/carbonato de
sodio mientras se enfrid en un bafio de hielo. El producto se extrajo con EtOAc acuoso y
se concentr6 para dar un liquido marmén oscuro viscoso E4 (2,00 g, 47 %) que se empled
en la reaccion posterior sin purificacién adicional. MS ES' = 210,9.
Paso D

Se agregd Mel (1,42 ml, 22,74 mmol) a una solucién del fenol de partida E4 (1,8
g, 11,37 mmol) y carbonato de potasio (2 g) en DMF (25 ml) a T.A. La mezcla se calentd
a 50°C durante 2 h y luego se enfri6 a T.A. Se agregd EtOAc y la solucién se lavd con
agua (3x) y luego la capa acuosa se exirajo con EtOAc. Las capas organicas
combinadas se secaron, se filtraron y se concentraron para dar el metil éter deseado ES
(2,0 g, 97%). 'H-RMN (CDCl;, 400 MHz) 7,62 (d, J = 8,4 Hz, 1H), 7,13 (d, J = 8,4 Hz,
1H), 3,74 (s. 3H), 2,48 (s, 3H), 2,38 (s, 3H).
Paso E

Se agregd Pd/C diez por ciento (10%) (200 mg) a una solucion del material de
partida, el nitro-compuesto E5 (2,0 g, 11,04 mmol), en EtOH y se colocd en un agitador
Parr bajo una atmésfera de H, de 40 psi durante 2 h. La solucion se filtr a través de un
lecho de silice/Celite, se enjuagd con MeOH y se concentré para dar ia anilina deseada
E® (1.5 g, 90 %) que se empled sin purificacion adicional.
PasoF

Se combiné la anilina E6 (1,9 g, 12,65 mmol)} con dicarboxilato de dimetilacetileno
A3 (2,32 ml, 18,85 mmol) en metanol (3 ml). La reaccién se calenté a reflujo durante 2 h
antes de concentrarse hasta sequedad. El materlal bruto se purificd mediante
cromatografla flash (9:1 hexano/EtOAc) para dar el aducto de Michael E7 como un aceite
amarillo (2,8 g, 76%). '"H-RMN (CDCl;, 400 MHz) 9,48, (s, br, 1H), 6,89 (d, J = 7.9 Hz,
1H), 6,47 (d, J = 7.9 Hz, 1H), 5,35 (s, 1H), 3,74 (5. 3H), 3,70 (s, 3H), 3,65 (s, 3H) 2,27 (s,
3H), 2,24 (s, 3H).
Paso G

El aducto de Michael E7 se disolvié en difenil éter caliente (10 mi} y se colocd en
un bafo de arena calentado previamente a ~350°C. La temperatura intema de la reaccion
se monitored, se mantuvo a ~245°C durante alrededor de 5 minutos (la solucion se tomd
marrén) y se enfrié a T.A. en dicho momento la 4-hidroxiquinolina deseada se precipitd
fuera de la solucion. El sélidc marmén se filtrd y se lavé varias veces con distiléter para
dar quinolina EB como un stlido amarilio-amarronado después del secado (1,10 g, 88 %).
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‘H-RMN (CHCl;, 400 MHz) 8,80, (s, br, 1H), 8,06 (s, 1H), 7,28 (s, 1H), 6,93 (s, 1H), 4,04
(s. 3H), 3,80 (s, 3H), 2,45 (s, 3H) 2,39 (s, 3H).

EJemplo 3F

Sintesls de 2-carbometox|-4-hidroxi-7-metoxi-8-metliquinolina (F4):

Paso A

Q,
oN N EtOH HN N
+ PdC,10% ——
1 e F2

A una suspension de 2-metll-5-nitroanisol F1 (1,54 g; 9,21 mmol) en etano!
absoluto (15 ml) se agregé 10% de catalizador Pd/C (249 mg). La suspension se
hidrogené bajo un balén relleno con hidrbgeno a preslén atmosférica y a temperatura
ambiente durante 6,5 h. La mezcia de reaccidn se filtird a través de un filtro Millex de 0,45

micrones y se evapord hasta sequedad para dar 4-metil-m-anisidina F2 (1,22 g; 8,89
mmol; 97% de rendimiento)

Paso B
,Me
" P MeO,C
0 :
Ty 7 e
o calor
- A
F2 F3

Se agregt dicarboxilato de dimetil acetiieno A3 (1,1 mi, 8,85 mmo!) gota a gota a
una solucidn de 4-metil-m-anisidina F2 (1,22 g, 8,89 mmol) en MeOH (20 ml).
Advertencia: la reaccibn es exotérmica. La mezcla se calentd a refiujo leve durante 4
horas, se enfri y se concentrd en vaclo. El material bruto se purificd mediante
cromatografia flash en columna sobre gel de sllice con hexano:EtOAc (82,5:7,5) para dar,

después de la evaporacion de las fracclones puras, el aducto de diéster F3 (1,8 g; 6,44
mmol; 73% de rendimiento).

Pasp C
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El diéster F3 (1,8 g, 6,44 mmol) se disolvié en difeniléter (5 ml) y la mezcla de
reaccion se colocd en un bafio de arena pre-calentado a una temperatura de bafio de
350400 C. Una vez que la mezcla de reaccion llegd a una temperatura interna de 240°C,
comenz6 un conteo de cinco minutos antes de retirar el bafio y se dejo que la reaccién se
enfrle hasta temperatura amblente hasta el dia sigulente. Se formé un sdlido al enfriarse
que se diluyd con éter, se filtrd y se secd pam dar un sblido mamdn (0,97 g bruto) que
contenia ambos regioisdbmeros en proporciones casl iguales. El material bruto se triturd
con MeOH y EtOAc, se filtré y se secd para dar el regiocisdmero comecto del producto de
metilquinclina F4 como un sblido amarillo (245 mg, 15% de rendimiento).

Homogeneidad mediantea HPLC (TFA) a 220 nm: 80%.
Elemplo 3G
Sintesis de 2-carbometoxi-4-hidroxi-[1,3]dloxolo[4,5-hjquinoclina (GS5):

Paso A
' r~ H
0 COOH 0 N...O.
%,T f:f Y

G1 az

A una soluciébn a reflujo de Aacido 2 3-metilendioxibenzoico disponible
comerciaimente G1 (485 mg; 2,92 mmol) en 1,4-dioxano (8,0 ml) y t-butano! (2,5 ml) se
agregd TEA (430 w; 3,08 mmol) y difenilfosforil azida (DPPA, 83Q ul; 2,92 mmol) y se
reflujoé durante 10 h. La mezcla se evapord, se diluyd con cloroformo, se lavd con acido
cltrico 5% (3x), agua, bicarbonato de sodio saturado y saimuera, se secd (MgSO,), se
filtrd y se evapord para dar el producto bruto. Purificacién flash en columna sobre gel de
silice con hexano:EtOAc (75:25) dio el compuesto Boc-amino puro G2 (257 mg; 37%).

Paso B
B — B
0
a3 G3

E! material de partida de Boc G2 (257 mg; 1,08 mmol) se disolvid en HCI
4M /dioxano (5,0 ml) y se agité a temperatura amblente durante 1 hr. El solvente se
evaporo y el residuo se diluyd con bicarbonato de sodio saturade (algunos mi) y NaOH 1
M (1 mi), se extrajo con EtOAc (2x), se secd (MgSO,), se fitrd y se evapord hasta
sequedad para dar [a 2,3-metilendioxianilina bruta G3 (158 mg; 106%).

Paso C
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Se agregd dicarboxilato de dimetil acetileno A3 (130 pl, 1,06 mmol) gota a gota a
una solucién de 2,3-metilendioxianilina bruta G3 (148 mg, 1,08 mmol) en MeOH (2,5 mi).
Advertencia: la reacciéon es exotérmica. La mezcla se calentd a reflujo leve durante 3
horas, se enfrib y se concenird en vaclo. El material bruto se purific6 mediants
cromatografia flash en columna en gel de silice con hexano:EtOAc (9:1) para dar,

después de la evaporacién de las fracciones puras, el aducto de didster G4 (185 mg;
0,662 mmol; 61% de rendimiento).

PasoD
O Me
MeO,C. Fj -\
S Lo ditentister  ~g l ©
240-260°C
G4 OH G5

El diéster G4 (180 mg, 0,645 mmol) se disolvié en difeniléter (2,5 ml) y la mezcia
de reaccién se colocd en un bafio de arena pre-calentado a una temperatura de bafio de
350-400°C. Una vez que la mezcla de reaccidn alcanzd una temperatura intara de 250°C
(observar la evolucidn del MeOH a 220-230°C) se comenzd un conteo de seis minutos
antes de retirara el bafilo (punto final de temperatura: 262°C) y se dejd que la reaccion se
enfrle hasta temperatura ambiente. Al enfriarse se formé un sélido que se diluy6 con éter,
8o filtrd y se secd para dar la dioxiquinolina bruta G5 (125 mg; 78 %). No se requird la
purificacién y el material se empled como tal en las siguientes reacciones.

MS (M+H)"; 2468 y (M-H)", 248,1.
Homogeneldad mediante HPLC (TFA) a 220 nm :88%.
Ejemplo 3H

Sintesis de 2-carbometox|-4-hidroxi-8,9-dIhidro-furo{2,3-h]quinolina {H7):

Paso A
“z"x@ﬂx . )ﬁrﬁUo\
H2

H1
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Se agreg® trietilamina (5,0 mi, 35,6 mmol) a un matraz que contenia la amina H1
(2,0 ml, 17,8 mmal) y diclorometano (100 ml) bajo una atmésfera de nitrdgeno. Los
contenidos se enfriaron en un bafio de hielo y se agregé cloruro de trimetilacetilo (3,3 ml,
26,7 mmol) gota a gota. Se permitié que la reaccidn se caliente lentamente a T.A. y se
agité durante 14 h. a esta temperatura. La reaccién se desactivé con solucién de NaHCO,
saturado y se extrajo con EtOAc. Las capas organicas combinadas se secaron, se
fitraron y se concentraron seguidas por cromatograffa flash en columna (hexano:EtOAc
4:1 a 1:1) para dar e! producto deseadoc H2 como un sblido blancuzco (3,7 g, 97% de
rendimiento).

Paso B
H

*r”@z T )<,rn o

Se agreg6 n-BuLi (15,0 ml, 1,6M, 25,5 mmol) gota a gota un matraz secado a la
llama que contenia una soluciéon de la amida de partida H2 (1,6 g, 7,72 mmol) en THF a
0°C bajo argén. La solucion se tomd levemente amarilla/naranja en color cuando se
agregd n-BuLi. Se permitidb que la solucidn se callente lentamente a T.A. y se agitd
durante 24 h. La solucién se enfrié nuevamente hasta 0°C y se agregd éxido de etileno
(0,46 mi, 9,26 mmol) gota a gota. Se permitid que la solucién se caliente lentamente a
23°C, se desactivd con solucidn de NaHCOy saturado, se extrajo con EtOAc, se sect, se
filtré y se concentrd seguido por cromatografla flash en columna (hexano:acetato de etilo
4:1 a 1:1) para obtener el producto deseado H3 (1,94 g, 5,01 mmol, 65% de rendimiento).
Homogeneldad mediante HPLC (TFA) a 220 nm : 99%.

Paso C
H

)<g,: oL BnCHo Xﬂj’l&o

Se agregb una solucién de BBrs (26 ml, 1,0 M, 26,0 mmol) gota a gota al metil-
éter H3 en CH.Cl, a 0°C. La solucién se calenté lentamente a 23°C y se agité durante 14
h a T.A.. La reaccidén se desactivd con solucién de NaOH 1M y se extrajo con EtOAc y
CH,Cl, para obtener una mezcla del producto deseado H4 y un poco de diol no ciclado.
Homogeneidad mediante HPLC (TFA) a 220 nm: 88%.
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Se agregd HCI (4,0 ml, G.OM) a una solucién de amida H4 (0,27 g, 1,22 mmol) en
MeOH (4,0 ml) a 23°C. La reacci6n se calentd entonces a reflujo durante 48 h, se agregd
NaHCO; (saturado, ac.) y se extrajo con EtOAc. Las capas orgénicas combinadas se
secaron, se flltraron y se concentraron para obtener la anilina deseada H5 que fue de
pureza suficiente para emplearia en otras transformaciones.

l‘r . _n_lﬂi__mo,crﬂ\é\o

CO,Me
Hé

Se agregdé dicarboxilato de dimetil acetileno A3 (0,16 ml, 1,33 mmol) a una
solucién de la anilina HS (0,18 g, 1,33 mmol} en MeOH (3,0 ml) a T.A. La solucién se
calentd a reflujo durante 3 h., se enfrid a T.A. y se agregd una solucién de NaCl saturado.
La mezcla se extrajo con EtOAc (3x) y luego las capas orgdnicas combinadas se
secaron, se filtraron y se concentraron seguido por purificacion mediante cromatografia
flash en columna (hex:EtOAc 9:1 a 1:1) para dar |a olefina deseada H6 (0,29 g, 78%).
PasoF

COMe HS

MeO,C H O Pno  MeOC Ny
T —
COMe
OH
He
Un matraz que contenia la olefina de partida H8 (0,29 g, 1,04 mmol) en difeniléter
(2,0 ml) se introdujo en un bafio de arena pre-calentado (350°C). Cuando la temperatura
intema de la reaccién alcanzd 225°C, el matraz se calentd durante 6-7 minutos, tiempo
durante el cual la temperatura intsma se elevé a 240°C. La mezcla de reaccion se retird
entonces del bafio de arena y se parmitid que se enfrle lentamente hasta T.A. Al dejar en
reposo se formd un precipitado. Se agregd dietliéter y la solucion se filtrd y se enjuagd
con dietlléter adicional para dar un sélido marrén claro H7 (0,20 g, 77%). MS 246,0 (MH)".
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EjJoemplo 3J
Sintesis de 2-carbometoxi-4-hidroxi-8-metiitioquinolina {(J3):

Paso A
- MeO,C i
H Nb o/l o” Wy
s . MeOH Hnﬁ
calor
Al
H -

J2

Se agrego dicarboxilato de dimetil acetileno A3 (5,21 ml, 35,91 mmol) gota a gota
a una solucion de 2-metilmercaptoanilina J1 (5,0 g, 35,91 mmol) en MeOH (100 ml).
Advertencia: la reaccién es exotérmica. La mezcla se calentb a un reflujo leve durante 2
horas, se enfrid y se concentrd al vaclo. El material bruto se purificd mediante
cromatografia flash en columna con hexano:EtOAc (90:10) para dar, después de la
evaporaciéon de las fracciones puras, el aducto de diéster J2 (10,53 g; 37,43 mmol; 99%
de rendimiento).
Homogensidad mediante HPLC (TFA) a 220 nm : 85%.

Paso B
0,Me _
MeO,C 7

HN difenliéter O |
240-260°C
92 H J3
Se disolvib el diéster J2 (10,53 g, 37,43 mmol) en difenliéter (35 ml) y la mezcla
de reaccion se colocd en un bafio de arena pre-calentado a una temperatura de bafio de
350-400'C. Una vez que la mezcla de reaccién alcanzd una temperatura intema de
245'C, se comenzd un conteo de seis minutos antes de retirar el bafio y se dejo que la
reaccién se enfrle hasta temperatura amblentse. Se formdé un precipitado, que se
suspendié en éter, se filtrd y se lavd nuevamente con éier para dar el producto de

quinolina C8-SMe J3 (8,15 g; 66%). MS (M+H)"; 250 Homogeneidad mediante HPLC
(TFA) a 220 nm: 98%.

EJemplo 3K

Sintesis de 7-ter<butlloxi-2-carbometoxi-4-hidrox|-8-metliquinolina (K6)
Paso 1:
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A una solucidn de 2-metil-3-nitrofenol K1 (1,1 g ; 7,18 mmol) en THF (13 ml) se
agregd ciclohexano (27 ml; se mantuvo una solucién). Se agregé tricloroacetimidato de
ter-butilo K2 (5,36 ml ; 28,73 mmol) seguido de una cantidad catalltica de trifloruro de
boro eterato (143,8 pl; 1,14 mmol) y la reaccion se agité a temperatura ambiente durante
15 h. La reaccién fue incompleta (mediante HPLC analitica) y se agregé una cantidad
adicional de tricloroacetimidato de ter-butilo (1,4 mi ; 7,51 mmol) (la reaccién pernanecid
en solucién). La reaccion se completd después de agitar a temperatura amblente durante
5 h. Se agregé bicarbonato de sodio sdlido y la mezcla se filtrd, se enjuagd con
diclorometano y se evapord hasta sequedad para dar un sdlido blanco. El sélido se triturd
con diclorometano, el sélido blanco se filtrd y se desechd (= tricloroacetimida). E! filtrado
se concentrd y se cargd en una columna flash para purificacién (hexano:EtOAc 9:1) para

dar el 2-metil-3-ter-butoxinitrobenceno puro K3 (1,17 g; 78%). Homogeneidad mediante
HPLC (TFA) a 220nm: 96%

\ﬁj’% + PdC,10% —E9H \(5/7(

A una solucién de 2-metil-3-ter-butoxinitrobenceno K3 (1,31 g; 6,26 mmol) en
etanol absoluto (30 inl) se agregd catalizador de PA/C 10% (130 mg) . La soluciébn se
hidrogend bajo un balén relleno con hidrébgeno a presion atmosférica y a temperatura
ambiente durante 63 h. La mezcla de reaccién se filtrd a través de un lecho de Celite, se
enjuagd con E{OH absoluto y se evapord hasta sequedad para dar 2-metil-3-fer-
butoxianilina K4 (1,1 g; 6,14 mmol; 98% de rendimiento). M.S. 180 (M+H)+ .
Homogeneidad mediants HPLC (TFA) a 220nm: 96%

Paso 3:

KS



10

16

20

25

51 QZX

/

Se agregé dicarboxilato de dimetil acetileno A3 (749 ul, 5,97 mmol) gota a gota a
una solucién de 2-metil-3-fer-butoxianilina K4 (1,07, 5,97 mmol) en MeOH (14 ml). La
mezcia se calentd a un reflujo suave durante 2 horas, se enfrid y se concentrd en vaclo.
El mataerial bruto se purificé mediante cromatografla flash en ¢columna con hexano:EtOAc
(95:5 ) para dar, después de la evaporacion de las fracciones puras, el aducto de diéster
(1,13 g; 3,52 mmol; 58% de rendimiento). M.S. 320,0 (M-Hy 322,1 (M+H)".
Homogeneidad mediante HPLC (TFA) a 220 nm : 92%.

m.c:%of — L(Eéro%

K5

Se disolvi6 el diéster K5 (1,13 g, 3,52 mmol) en difeniléter (3,0 ml) y la mezcla de
reaccidén se colocd en un bafio de arena pre-calentado a una temperatura de bafio de
400-440°C. Una vez que la mezcla de reaccién alcanzd una temperatura intema de
230°C (observar la evolucién de MeOH a 220°C) se comenzd un conteo de seis minutos
antes de retirar el bafio (punto final de temperatura: 242°C) y se dejé que la reaccién se
enfrie hasta temperatura ambiente. No se formé sdlido al enfriarse, por lo tanto, la mezcla
bruta se purifict flash con hexano:EtOAc (8:2 para ellminar el difenil éter, luego, 4:6 para
completar la elucién del producto) para dar la quinolina C7-O-fer-Bu,C8-Me K8 como un
sdlido de color belge (838 mg; 82%). MS 288,0 (M-H)' 290,0 (M+H)" .Homogeneidad
mediante HPLC (TFA) a 220 nm : 99%.

Este resto de quinolina se empled para la sintesis de los compuestos 1032 y 1033
de Ia tabla 1. Para la sintesis del compuestos 1034, 1035, 1057 y 1058, también de la
tabla 1, se empled la quinolina K8. La conversion del grupo C7-ter-butil-éter a un grupo
hidroxilo se lievé a cabo mediante sl tratamiento del compussto final con TFA 50% en
diclorometano durante 30 min. a 0°C , luego durante 30 min. a T.A., se evapord hasta
sequedad, se dlluyb con agua Y liofiiizd.

Ejemplo 3L
Sintesis de 2-carbometoxi-4-hidroxi-8-metoxiquinolina (L3):
Paso A
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Se agregd dicarboxilato de dimetil acetileno A3 (5,5 mi, 44,74 mmol) gota a gota &
una solucién de o-anisidina L1 (5,0 ml, 44,33 mmol) en MeOH (100 mi). Advertencia: la
reaccion es exotérmica. La mezcla se calenté a un reflujo suave duranta 5 horas, se
enfri6 y se concentr$ al vaclo. El material bruto se purificd mediante cromatografia flash
en columna con hexano:EtOA¢ (95:5 a 80:10) para dar, después de la evaporacion de las
fracciones puras, el aducto de diéster L2 (10 g; 37,70 mmaoal; 85% de rendimiento).
Homogeneidad mediante HPLC (TFA) a 220 nm: 82%.

Paso B
\;OzMo P
MeO.C -
difenliéter ~

HN 0

—_— I
240-260°C
\2 OH ;3
Se disolvid e} diéster L2 (10 g, 37,70 mmol) en difeniléter (15 ml) y la mezcia de

reaccidn se colocd en un bafio de arena pre-calentado a una temperatura de bafio de
350-400'C. Una vez que la mezcla de reaccidn alcanzd una temperatura intema de
240°C, se comenzd un contec de seis minutos antes de retirar el bafio y se dejo que la
reaccién se enfrie hasta temperatura ambiente. No se formd un sélido al enfriarse, por lo
tanto, la mezcla bruta se purific6 mediante columna flash con hexanc:EtOAc (6:4 a 5:5
para ellminar impurezas, luego 2:8 para completar la elucidn) para dar el producto
quinolina C8-OMe L3 (4,56 g; 52%). MS (M-H); 231,98 Homogeneidad mediants HPLC
(TFA) a 220 nm: 99%.
Ejemplo 4
Preparacién de Dipéptidos
Sintesis del dipéptido 1
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Se agitd una mezcla de Boc-hidroxiprolina P2 (50,0 g, 216 mmol), vinilF-ACCA
metil éster P1 (42,25 g, 238 mmol, 1,1 equiv.), TBTU (76,36 g, 238 mmol, 1,1 equiv.) y
DIPEA (113 ml, 643 mmol, 3 equiv.) en DMF (800 ml) a T.A. bajo una atmésfera de
nitrégeno. Después de 3,5 h, el solvente se evapord y el residuo se extrajo con EtOAc. El
extracto se lavd con écido clorhldrico (10%), bicarbonato de sodio saturado y salmuera.
La fase orgéanica se seco luego sobre sulfato de magnesio, se filtrd y se evaporé para dar
un aceite. Después de secarse hasta el dia siguiente en alto vaclo, se obtuvo el dipéptido

1 como una espuma amairilia (72,0 g, 94%, pureza >95% mediante HPLC).
Preparacién del dipéptido

H om o
w‘%ﬁf?“ Eg ool S

3

Se disolvieron dipéptido 1 (72,0 g, 203 mmol), trifenilfosfina (63,94 g, 243,8 mmol,
1,2 equiv.) y acido 4-nitrobenzolco (41,08 g, 245,8 mmol, 1,2 equiv) en THF seco (1,4 I).
La solucibn agitada se enfrid a 0°C bajo una atmésfera de nitrogeno. Luego se agregd
dietil azodicarboxilato (38,4 ml, 244 mmol, 1,2 equiv.} gota a gota durante 45 min y se
permitlé que la reaccién se caliente a T.A. Después de 4 h, el solvente se evapord, El
residuo se dividi6 en cuatro partes. Cada una de estas se purificO mediante
cromatograffa sobre gel de sflice fino (malla de 10-40 um, didmetro de columna de 12 cm,
extension de columna de 16 cm) empleando un gradiente de hexano/EtOAc 2:1 a
hexano/EtQOAc 1:1 hasta EtOAc puro. De esta manera, el éster Boc-dipéptido 2 se obtuvo
como un sdlido blanco amorfo después de ia evaporacidn de los solventes y secando los
residuas con alto vacio a 70°C durante 1 h (108,1 g, cuantitativo). Se agregd una soluclén
de cloruro de hidrégeno 4N en dioxano al éster Boc-dipéptido 2 (108 g, 243 mmol) dando
una solucién incolora. La solucion se agitd a T.A. durante 1 h. El solvente se evaporé y
el residuo se coloct en alto vacio durante 3 h dando la sal hidrocloruro del compuesto 3
como un sdlido amorfo. El sélido se empled como tal.
Ejempio 5
Preparacién de Tripéptidos

Intesis de] tripéptido 8
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Se suspendieron carbamato 4b (6,15 g, 22,5 mmol) y TBTU (7,72 g, 24,7 mmot)
en DMC y Ia suspension se agitd rapidamente. Se agregé DIPEA (3,92 ml, 22,5 mmol) a
T.A. y después de 10 min, la reaccién fue casi homogénea. Luego, se vertid en la
reaccién una soluclén de dipéptido 3 (10,39 g, 23,6 mmol) en DCM anhidrido (100 ml)
que contiene DIPEA (4,11 ml, 23,62 mmol). Se permiti6 que la solucibn amarilla
resultante se agite durante 14 h. El solvente se evaporé entonces dando un jarabe
amarilla que se extrajo con EtOAc (300 + 150 ml) y se lavd con HCI 0,05N (2x 200 ml),
Na;CO, saturado (300 mi) y saimuera (150 ml). Los extractos combinados se secaron
sobre MgSO, y se evapord para dar el tripéptido 8a como una espuma de color emarifio
palido(15,88 g, cuantitativo).
Sintesis del tripéptido 7a;

O~

O g — ORE

o
6

Se disolvié el tripéptido 6a (15,68 g) en THF (200 ml) y se agregd agua (30 mi).
La solucién resultante se enfrid a 0'C y se agregd una solucién de monohidrato de
hidréxido de litlo (1,18 g, 28,12 mmol) durante 3 min agitando intensamente. Después de
3 h a 0°C, la base en excesc se neutralizd con HCl IN: (pH final ca. 6) y el THF se
evapord, dando una suspension acuosa {(goma amarilla). La mezcla se extrajo con
EtOAc (2x 200 ml) y se lavd con NaHCO; saturado (2x 300 ml). Los extractos
combinados se secaron sobre MgSO, y se evapord para dar una espuma amarilla pélida.
La cromatografia flash de la espuma sobre gel de sllice empleando EtOAc como eluyente
dio 7a como un sdlido blanco amorfo (9,77 g, 81%).
Sintesis del tripéptido b



10

15

20

25

5 4

Ot O
O‘nj"?%m + “%ﬁmﬂ&ﬁiﬁ%\@

Se disolvieron/suspendieron la ciclopentiiurea-Tbyg 5 (2,21 g, 9,10 mmol) y TBTU
{3,12 g, 10,0 mmol) en diclorometano anhidrido (40 ml) y se agregé DIPEA (1 equiv.). La
reaccién se agitd a temperatura ambiente bajo una atmésfera de nitrdgeno hasta que la
solucidn se tomd casi homogénea (ca. 10 min). Luego se agregd una solucién de
dipéptido P1-P2 (4,20 g, 9,56 mmol) en diclorometano anhidro (35 ml que contienen
DIPEA 1 equlv.) a la reaccién y se dejdé en agitacion la soluclén amarilla resultante
durante 14 h después de que la reaccién se basificd mediante la adicién de DIPEA (ca.
1,5 ml). El soivente se evapord dando una jalea amarilla que se extrajo con acetato de
etilo (150 + 50 ml) y se lavé con HCI 0,1N (150 ml), agua (100 ml, la emulsién se
interrumpié con salmuera), Na,COj; saturado (150 ml) y salmuera (100 ml). Luego, los
extractos combinados se secaron sobre MgSO, y se evaporaron a un sélido amarillo
palido 6b (8,21 g, 85% de pureza por HPLC).
Sintesis del tripéptido 7

o) .
Qﬁﬁr@ﬁ* o Q”iﬁgﬂ““@

El éster pNBz bruto 6b preparado anteriormente se disolvié en THF (90 mi) y se
agregd metanol (40 mi). Luego se agregb solucidn 1,0N de hidroxido de sodio (12,0 mt;
12,0 mmol) agitando intensamente durante 10 min (embudo de goteo) y se permitié que
continde la hidrolisis a temperatura amblente. Después de 2 h, la base en exceso se
neutralizb mediante la adicién cuidadosa de HCl 1 N ({aprox. 1,5 ml, agregado gota a
gota hasta que desapareci6 el color amarillo; pH final aprox. 6). Los solventes orgénicos
se evaporaron y el residuo acuoso se extrajo con acetato de etilo (150 + 50 ml) y se lavd
con bicarbonato de sodio saturado {3x 150 ml) y saimuera (100 mi). Los extractos
comblinados se secaron sobre MgSO, y se evaporaron hasta un sélido amorfo amarillo

pélido que se sect en alto vaclo 7b (4,11 g, 87% de P3-urea, 93% de pureza por HPLC).
intesis del deri Brosilato 7aB
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A una solucion fria (0'C) del tripéptido (10 g: 20,85 mmol), se agregd cloruro de
brosilo gota a gota (11,19 g; 43,79 mmol) y dimetilaminopiridina (254 mg; 2,09 mmol)
disuelta en diclorometano (75 ml), trietilamina (10,2 ml; 72,88 mmoi). La soluciébn amarilla
se agitt 1 hora a 0°C, luego se dejé que se caliente lentamente hasta temperatura
ambiente y se agitd 60 horas a temperatura ambiente. La mezcla de reaccidn se
concentré hasta sequedad, se diluyd con EtOAc, se lavd con solucién de bicarbonato de
sodlo saturado, agua y salmuera, se secd (MgSO,), se filtrd y se evapond hasta sequedad
para obtener el producto bruto. El material brute se purificd medlante cromatografia flash
en columna con hexano:EtOAc; 80:40 a 50:50 para dar el producto puro TaBrs como una
espuma blanca {11.86 g: 80%).

M.S. 698 (M+H)"; 700,2 (MH+2)". Homogeneidad mediante HPLC (TFA) a 220 nm: 99%.
Elemplo 8

Introduccién de restos quinolina en los tripéptidos:

Sintesis de| Inte iarlo 10a I el des miento de brosilato;

e B v oad
Qoljf!’,gy?\ ’“i%?i e Q"%’Z -

7a Bra

Se disolvieron el brosilato 7aBrs (0,5 g; 0,71 mmol), bromoquinolina B6 (234 mg;
0,75 mmol) y carbonato de cesio molido (56 mg; 0,78 mmol) en 1-metil-2-pirrolidinona
(7.6 ml) y la solucién se calentd a 70°C y se agité durante 7 h. La solucifn posteriormente
se enfrié hasta la temperatura ambients y se proces6. La mezcla de reaccién se vertié en
EtOAc, se lavd con H;O (1X), NaHCO; (saturado; 2X), salmuera (5X), se secd, se filtrd y
se concentrd para dar el producto bruto (0,565 g) como un sélido blancuzco. La
purificacién mediante cromatografia flash (gel de sllice 1:30; EtOAc/hexano 7:3) dio el
producto puro 10a (77%; 0,429 g) como un séildo blanco.
MS 775,2 (M+2H)* Homogeneldad mediante HPLC (TFA) a 220 nm; 96%.
Sintesis_del Intermediario 10b mediante reaccién de Mitsunoby:
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Al tripéptido Ta (1,55 g; 3,23 mmol) disuelto en THF (30 ml), se agregb la
hidroxiquinolina A5 (1,08 g; 4,37 mmol) seguido de silil éster de trifenilfosfina 0,5 M en
THF (13 ml; 6,46 mmol). A la suspensién amarilla, se agregd gota a gota el reactivo DIAD
(1,27 ml; 6,46 mmol) y se agitb a temperatura ambiente durante 2 horas, se proces6
mediante la adicién gota a gota de solucién de TBAF1IM/THF (11,3 mk; 11,31 mmol) y se
agitd a temperatura ambiente hasta el dia sigulents. Mediante HPLC analiitica, es
evidente que se completd la escisién del subproducto derivado 6xido de fosfina formado
{a un resto soluble en agua). La reaccion se diluyd con EtOAc, se lavé con solucién
saturada de bicarbonato de sodio (2x), agua (2x), NaOH 1N frio (2x; elimina el exceso de
quinolina), agua {2x) y salmuera {1x), se sect (MgSQ,), se filtrd y se evapord para
obtener un solido beige . El material bruto se purificd mediante cromatografia flash con
hexano:EtOAc (8:2) para obtener el producto 10b como un sélido marfil (1,92 g; 84%).
M.S. 7074 (M-H) 709,4 (M+H)". Homogeneidad mediante HPLC (TFA) a 220 nm : 94%.
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Paso 1 : Monghidrolis) ectiva del éster 10b:
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Se enfrid tripéptido 10b (149 mg, 0,210 mmol), en 5 ml de una mezcla 1:1 de
THF-MeQH, a 0°'C para la adicién de una solucién de NaOH 1N acuoso (0,24 ml, 0,240
mmol). La solucién resultante se agitd 15 min a-0°C, 1,5 h a T.A. y se descubrié que la
reaccion era Incompiéta mediante HPLC analitica. Se agregd NaOH 1N adicional (0,05
ml, 0,05 mmol) y fa reaccion se agitd durante una hora adicional. La mezcla se desactivd
con HCl 1 M, se evapord hasta casl sequedad, se diluyé con agua, se congeld y se
liofilizb para dar el acido 11b (material bruto empleado para el siguiente paso; suponer
0,210 mmol).

Homogeneidad de HPLC de Fase Reversa (0,06% de TFA; CHyCN:H,0): 89%.
Paso 2 : Sini¢sis de |a di ton b:

mﬁ?io.u- ...om)\,
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12b

Se disolvid la sal sbdica 11b (asumir 0,210 mmol) en THF (5 ml), se agregd
trietilamina (75 ul; 0,538 mmal) y la solucion se enfrid a 0'C. Se agregd gota a gota
isobutilcloroformiato (45 ul; 0,346 mmol) y la suspensién blanca se agitd a 0'C durante 1
hora, seguida por la adicién de una solucién de dlazometano (1M en dietil éter; 1 mi;
0,999 mmol). La mezcla de reaccién se agitd 15 min a 0°C, 1 hora a T.A. y se evapord
para dar una suspension espesa. Esta suspensién se disolvié6 en EtOAc, se lavé con
saturado NaHCO; (2x), salmuera (1x), se sect (MgSOy), se filtr y se evapord para dar el
producto bruto diazocetona 12b (145 mg, 95%).
M.S. (electroaspersion) : 717,4 (M-H)® 719,4 (M+H)' . Homogeneidad de HPLC de Fase
Reversa (0,06% de TFA; CHsCN:H,0): 85%.
Pa : Sintesig de la b tona 13b:
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A 0°C, a una solucién de diazocetona 12b (145 mg, 0,201 mmol) en THF (4 ml) se
agregd gota a gota una solucién de HBr (48% ac., 0,1 ml) y la mezcia se agitd durante
1,25 h. La mezcla se desactivd con una solucién de NaHCO, saturado, luego el THF se
evapord. El residuo se diluyd con EtOAc, se lavo con una solucién de NaHCOjg saturado

(2x), salmuera (1x), se secod (MgSO,), se filtrd y se evapor6 para dar la bromocetona
bruta 13b (130 mg, 89%).

M.S. (electroaspersion) : 773,3 (MH+2)" 771,3 (M+H)" 769 (M-H)".
Paso 4: Sintesis del tlazolil tripéptido 14b:

S -~
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13b 14

Se disolvieron a-bromocetona 13b (49 mg, 0,0635 mmol) y N-neopentiliourea 8a
(12 mg; 0,0888 mmol) en isopropanol (3 ml} y la solucién amarilla se calentd a 75 C
durante 1 hora. Se dejo que la solucion se enfrie a T.A. y se evapord hasta sequedad.
Este material bruto 14b se empleé para el paso sigulente (asumir 0,0635 mmol).
M.S. (electroaspersion) : 845,5 (M-H)' 847,5 (M+H)".
Homogeneidad de HPLC de Fase Reversa (0,08% de TFA; CHyCN : H;O) : 69%
(contiene 16% de tiourea de partida).
Paso 5: Hidrdlisis del éster 14b:

“Fhe et
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A una solucion del metil éster 14b (53 mg, 0,08626 mmol), en una mezcia de 3,5 ml
de THF:H,O (2,5:1), se agregé LiOH-monohidrato sdlido (27 mg, 0,643 mmol). Se
requirid 0,5 ml de MeOH para obtener una solucidn homogénea. La reaccion resultante
se agitd a temperatura ambients hasta el dia siguiente. La solucién orgénica se desactivé
con acido acético y se concentrd para dar una suspension blancuzca. El material bruto se
purificd mediante HPLC preparativa (YMC Combiscreen ODS-AQ, 50 x 20 mm Dl S-5
micrones, 120 A; 220 nm) empleando un gradients lineal y 0,06% de TFA en CHyCN/H,0.
Las fracciones puras se combinaron, se concentraron y se liofilizaron para dar el producto
1007 como sal de! TFA (21 mg; 40% de rendimiento).

'H RMN (400 MHz, DMSO-dg): mezcla de rotdmeros aprox. 85:15, descripcion del
rotémero principal; § 12,31 (br s, 1H), 8,58 (s, 1H), 8,20-8,08 (m, 1H), 8,05 (d, J = 8,2 Hz,
1H), 7,48 (br s, 1H), 7,30 (d, J = 9,0 Hz, 1H), 6,89 (d, J = 8,8 Hz, 1H), 5,79-5,86 (m, 1H),
5,50-5,40 (m, 1H), 5,23-5,14 (m, 1H), 5,10-5,02 (m, 1H), 4,70-4,61 (m, 1H), 4,48-4,33 (m,
2H), 4,16-4,08 (m, 1H), 4,04-3,93 (m, 1H), 3,95 (s, 3H), 2,60 (s, 3H), 2,58-2,48 (m, 1H),
240 (br s, 2H), 2,32-2,21 (m, 1H), 2,08-1,98 (m, 1H), 1,80-1,22 (m, 10H), 1,04 (m, SH),
0,97 (s, 9H).

M.S. (electroaspersion) : 831,5 (M-H) 833,5 (M+H)". Homogeneidad de HPLC de Fase
Reversa (0,06% de TFA; CH3CN:H;0): 99%.

Ejemplo 8

Sintesis del compuesto 5005

O‘uj‘nj;g ") s@

Compuasto 5005
Paso 1:
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A una solucién del brosilato 7b Brs (1,89 g, 2,71 mmol) y la quinolina F4 (670 mg,
2,71 mmol) en 1-metil-2-pirrolidinona (26 ml) se agreg6 carbonato de cesio (871 mg, 2,98
mmol) a temperatura ambiente. La mezcla de reaccién se calenté a 70°C durante 12
horas, se enfri hasta temperatura ambiente y se diluyd con EtOAc (100 mtl), se lavé con
agua (2x 50 ml), solucién de NaHCO; saturado que contiene NaOH 1M (1/5 del volumen)
(50 ml) y salmuera (50 ml). La fase organica se secd sobre MgSO,, se filird y se
concentrd para dar el producto bruto como un aceite amarillo, que se purificé mediante
cromatografia flash sobre una columna de gel de silice (malla 250-400), eluyendo con
EtOAc/hexanos (13:7), para dar 1,27 g de un sdlido palido (contaminado con 20% de
quinolina de partida). El stlido se disolvi6 en THF (15 mi) y la suspension se tratd con
CHzN, (5 ml) a T.A. durante 12 horas, luego se concentrd. El residuo se purificd mediante
cromatografia flash sobre una columna de gel de silice (malla de 250-400) eluyendo con

EtOAC/CHCI,; (12:6) para dar 0.9 g de 10c puro como una espuma de color amarilio
palido (48%).

Paso 2:
La conversion del grupo 2-carbometoxi de 10c en el grupo 2-(1-oxo-2-bromo)etilo

de 13c¢ se llevd a cabo empleando la secuencia de reacciones descripta en el ejemplo 7,
pasos 1,2y 3.

Paso 3:
Reaccién con derivado de tiourea e hidrélisis final:

2

Compuesto 5005
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A la solucion de 13¢c (50 mg, 0,085 mmol) en Isopropanol (3 ml) se agregd

isoproplitiourea 8g (10 mg, 0,085 mmol). La mezcla de reaccién se agitd a 70°C durante

45 minutos, La HPLC reveld el consumo total del material de partida. Se enfrié hasta

temperatura ambiente y se diluyd con THF (2 ml) y solucién 1,0N de hidrdxido de sodio

5 (0,325 mi). Se agitd a temperatura amblente durante 12 horas, la mezcla de reaccion se

concentrd hasta sequedad. EIl residuo se disolvi6 en DMSO (2 ml) y la solucién se

inyecté sobre una columna de HPLC Combi-Prep. Las fracciones puras se combinaron y

se liofilizaron para dar 26,1 mg del Compuesto 5005 como un sélido amarillo amorfo (sal
trifluoroacetato) (50% de rendimiento).

10 'H-RMN (400 MHz, DMSO-dy): 5 8,60 y 8,82 (dos s, 1H), 8,01-8,11 (m, 1H), 7,98 (s, 1H),
7.86 (s, 1H), 7,72 y 7,75 (dos s, 1H), 5,00-8,03 (m, 1H), 5,80-5,90 (d, J= 16 Hz, 1H),
5,62-5,79 (m, 2H), 5,15-5,26 (m, 1H), 4,96-5,13 (m, 1H), 4,44-4,61 (m, 2H), 4,16-4,23 (m,
2H), 4,08-4,13 (m, 2H), 3,88-4,01 (dos s, 6H), 3,27 -3,38 (m, 1H), 2,53-2,70 (m, 1H), 2,32
y 2,36 (dos s, 3H), 1,86-2,09 (q, J = 9 Hz, 17 Hz, 1H), 1,31-1,67 {m, 7H), 1,23-1,30 (m,

15 7H), 1,02-1,13 {m, 1H), 0,87 y 0,94 (dos s, BH).

EjJemplo 8
Sintesis del compuesto 4004

Pat
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Compuesto 4004
Paso 1:

r
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A una solucién del brosilato 7a Brs (0,14 g, 0,20 mmol) y F4 (0,08 g, 0,24 mmol)
en 1-metil-2-pirrolidinona (4 ml) se agregd carbonato de ceslo (0,08 g, 0,26 mmol). La
mezcla se calentd a 70°C y se agitd durante 7 hr. La mezcla de reaccién se enfrid, se

20
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vertid en EtCAc (30 mi), se lavé con H,0 (2X 50 ml), NaHCO, sat. (2X 50 ml) y salmuera
(3X 50 mi). La fase orgéanica se seco, se filtrd y se concentrd a un aceits amarillo. Este
material se purific6 mediante cromatografia flash sobre una columna de gel de sllice
(malla de 250-400) eluyendo con EtOAc/hexano (2:8), para dar 56 mg (40% de
5 rendimiento) del producto 10d como un semi-s6lido amarillo pélido.

Paso 2

La conversion del grupo 2-carbometoxi de 10d en el grupo 2-(1-oxo-2-bromo)etilo
de 13d se llevd a cabo empleando |a secuencia de reacclones descripta en el ejemplo 7,
pasos 1,2y 3.

10 Pasp3:
Reacclén con derivado de tiourea e hidrdlisis final:

el
PR T NG

Compuesto 4004
A una solucion de la bromacetona 13d (34 mg, 0,045 mmol) en isopropanol (2 ml)
se agregd ciclopentiltiourea 8d (8.4 mg, 0,06 mmol). La mezcla de reaccién se agité a
15 70°C durante 45 min, luego se concentrd hasta sequedad y el residuo se disolvié en una
mezcla de THF (1,5 ml) y metanol (0,3 ml). Se agreg6 lentamente agua (0,45 ml) a esta
solucién agitando, seguido por LiOH (10,3 mg, 0,24 mmol). La mezcla de reaccién se
agité a T.A. durante 16 h. La HPLC revel6 que la reaccidn se completd. La mezcla de
reaccidn se concentrd, el residuo se disolvid en DMSO vy la solucién se inyectd en una
20 columna de HPLC Combi-prep. Las fracclones puras se combinaron y se liofllizaron para
dar 18,5 mg (42% de rendimiento) de compuesto 4004 como un sélido blanco amorfo (sal
del &cldo trifiuoroacético).
'H RMN (400 MHz, DMSO-ds) {mezcla de rotdmeros; 8:2): 5 8,59 y 8,71 (2s,1H), 8,13 (m,
2H), 7,83-7,69 (m, 2H), 7.1 (d, J= 8,2Hz, 0,8H), 6,48 (d, J=8,2 Hz, 0,2H), 5,76-5,87 (m,
25 2H), 5,21y 5,17 (2s, 1H). 5,05 (d, J=11Hz, 1H), 4,53-4,49 (m, 2H), 4,25 (br.s, 1H), 4,04
3,89 (m, 5H), 2,66-2,53 (m, 1H), 2,34 (s, 4H), 2,07-1,98 (m, 3H), 1,76-1,25 (m, 16H), 0,85
y 0,87 (2s, 9H).
EJemplo 10
Preparacién de Dipéptidos:
30 Sintesls del Dipéptido 3:
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A una solucién del brosilato 3 Brs(4,2 g, 7,32 mmol} y la quinolina AS (1,45 g,

5,86 mmol) en 1-metil-2-pirrolidinona (25 ml) se agregd carbonato de cesio (3,1 g, 8,5
mmol). La mezcla se calentd a 70°C durante 12 h. La mezcla de reaccién se vertié en

5 EtOAc (150 ml), se lavd con H;O (2X 150 ml), solucién de NaHCOj; saturado (2X 150 ml)
y salmuera (2X 150 ml). La fase organica se sapard, se sect sobre Na,SO,, se fitrb y se
concentrd para dar el producto bruto como un aceite amarillo. Este material se purificé
mediante cromatografla flash sobre una columna de gel de silice {malla de 250-400)

eluyendo con EtOAc 65% en hexano para dar 15a (1,8 g, 42%) como un sélido blanco.
10 Ejemplo 11

Sintesis del compuesto 2015
La sintesis se llevd a cabo de acuerdo con la siguiente secuencia:

@‘u’tu - fr;i” - G‘ﬂiﬁ}r'rﬁ;?i

E-.R BI'I E11-8

E11.7 I [ X=OMe E118
C. X =0 Na* E119

15b X=CHN, E11-10

X=CH,Br E11-11

K |
e H '%31” g r
. g Q
&, : X

E..R =CH=0 E11-1 E.X =0OMe E14-12
R =H:HCl E11-2 =0OH Compuesto 2015
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E11-1: Se agregd cianuro de potasio (1,43 g, 22,0 mmol) a una solucién agitada de
metilciclopentanol (2,00 g, 20,0 mmol) en &cido acético glacial (1,00 ml} dando una
suspension espesa. A esta se agregd, gota a gota, Acido sulflrico (3 ml, advertencia:
exotérmica) en un grado que la temperatura se mantuvo a 30-35°C ca.. Se agregd acido
acético adicional (1 ml) para facilitar la agitaclon de la pasta espesa, L.a mezcla se calentd
entonces a 55-60°C durante 30 min seguido por agitacibn a temperatura ambiente
durante 16 h. Luego se agregd agua helada (35 mi), la mezcla se extrajo con etil éter (2x
40 ml) v las fases orgénicas combinadas se lavaron con NaHCO; 5% (5x 30 ml), se
secaron sobre MgSQO, y el solvente se evapord para dar un aceite marrén palido (1,16 g).
E! pH de los lavados acuosos combinados se elevd a 11 mediante la adicién de K,CO,3
stlido y los sélidos resultantes se filtraron y se lavaron con etiléter (3x 40 mi). El filtrado
se extrajo con etil &ter (2x 40 ml), los extractos combinados se secaron sobre MgSO, y el
solvente se evapord para dar producto adicional (0,355 g) que se combiné con el aceite
obtenido anteriormente (1,52 g, 60 %).

E11-2: Se agreg6 &cido clorhidrico SN (8 ml) a una solucién de E11-1 (1,50 g, 11,8 mmol)
en dioxano (8,0 ml) dando alguna precipitacion. Luego se agregé etanol (4 ml) y la
soluciébn se calentd a reflujo durante 4 h. Luego, la reaccién se enfri6, los solventes
organicos se evaporaron y el residuo acuoso se lavd con hexano (40 ml). La capa
acuosa se evapord entonces hasta sequedad (se empled etanol para destilar
azeotrdpicamente las Gltimas trazas de agua) y el solido resultante se secd con alto vacio
para dar el hidrocloruro de metilciclopentilamina como un sdlide de color beige (1,38 g,
86%).-

E11-3: A una solucion agitada, helada de Boc-Tbg-OH (5,00 g, 21,6 mmol) en acetonitrilo
(75 ml) se agregd bromuro de bencilo (2,83 mi, 23,8 mmol) bajo una atmésfera de argén.
Luego se agregb DBU (3,88 ml, 259 mmol) en pequefias partes durante
aproximadamente 5 min. La suspensién resultante se agitd a 0°C durante 30 min
adicionales, luego se dejo calentar a temperatura ambiente. Después de 3 h, el solvente
se evapord y el residuo se extrajo con acetato de etilo (50 ml), se lavé con HCI 1N (2x 25
ml), NaHCO; ac. 5% (3x 25 ml) y salmuera (25 ml) y luego se secd sobre MgSO, y el
solvente se evapord para dar el bencil éster como un aceite incoloro (6,83 g, 98%).

E11-4: El E11-3 (6,80 g, 21,2 mmol) se disolvié en dioxano (4 ml) y se agregd una
solucion de HCI 4N en dioxano (30 ml, 120 mmol). Después de agitar a temperatura
ambiente durante 2 h, el solvente se evapord y se dej6 en reposo el residuo bajo una
corriente de nitrdgeno dando una soiidificacién lenta. Luego, este material se triturd con

— e
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hexano (2x 50 mi), se filtr6, se secd con alre durante 30 min y luego se colocd en alto
vacio durante 5 dias para dar la sal hidrocloruro como un sélido blanco (4,86 g, 88%).
E11-5: A una solucién helada, agitada de E11-4 (4,85 g, 18,8 mmol) en tetrahidrafuranc
(75 ml) se agregé diisopropiletilamina (8,20 ml, 47,0 mmol) seguido de la adicién gota a
gota de cloroformiato de fenilo (2,60 mi, 20,7 mmol) bajo una atmésfera de argén. Se
formé un precipitado espeso que, cuando se agitd intensamente, se torné una suspension
fina. Después de 4,5 h, la mezcla se concentrd a un terclo de su volumen original y luego
se extrajo con acetato de etilo (50 ml) y se lavd con agua (40 ml), KHSO, 0,5 M (40 ml), 5
% de NaHCO; (2x 40 ml) y salmuera (50 ml). La fase organica se secd sobre MgSQ, y
se evapord para dar el carbamato de fenllo como un aceite incoloro que se cristalizd
lentamente durante un periodo de dias (8,63 g, cuantitativo).

E11-8: A una solucién de E11-5 (1,00 g, 2,93 mmol) en DMSO (2,00 ml) que contenla
acetonitrilo (1,00 ml) se agregd diisopropiletilamina (817 pl) seguida de la amina E11-2
(477 mg, 3,52 mmol). La reaccibn se agitd a temperatura ambients durante 2 h y luego
se calenté a 70°C durante 45 min. Luego, la solucién se diluyd con acetato de etilo (30
mi), se lavd con 5% de KCO; ac. (4x 50 ml) y salmuera (50 ml). La fase orgénica se
secd sobre MgSO,, el solvente se evapord y el residuo se purificd mediante
cromatograffa flash sobre gel de silice de grado de TLC empleando hexano/acetato de
etllo 10:1 a 5:1 (gradienta) como eluyente que dio la urea E11-8 como un sélido cristalino
blanco (798 mg, 78%).

E11-7: A una solucién de urea E11-8 (780 mg, 2,25 mmol) en stanol absoluto {10 mil)
bajo una atmésfera de argon se agreg6 catalizador de Pd-C 10% (100 mg). El sistema se
purgé tres veces con H: y luego se agitd vigorosamente bajo un balén de hidrégeno.
Después de 3 h, el catalizador se filtrd sobre Calite y el filtrado se evapord. El residuo se
disolvid entonces en metanol ca. (10 ml), se filtré a través de un filtro Millipore Millex de
0,45 uM y luego se evaport®para dar el acido E11-7 como un sdlido blanco (539 mg,
93%).

15b: EI Boc-dipéptido 15a (1,23 g, 2,11 mmol) se disolvié en dioxano anhidro (2 mi) y se
agregd una solucidn de HCI 4N en dioxano (10 mi, 40 mmol), dando una solucién amarilla
brillante que se dejo en reposo a temperatura ambiente. Después de 3 h, el solvente se
evapord dando un sélido amarillo gomoso que se triturd con diclorometano (10 mi ca.) y
se evapor a un polvo amarillo canario que se secd en alto vaclo (1,23 g, cuantitativo).
E11-8: La urea E11-7 (239 mg, 0,932 mmol) y TBTU (3,06 mg, 0,079 mmol) se
disolvieron/suspendieron en diclorometano anhidro (4 mi) y se agregé dilsopropiletiiamina
(157 ul, 0,900 mmol). La reaccién se agitd a temperatura amblente bajo una atmésfera
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de nitrégeno hasta que la solucién se tomo casi homogénea (5 min ca.). Se agregd luego
una solucién del dipéptido 15b (494 mg, 0,688 mmol) en diclorometano conteniendo
diisopropiletiiamina (314 pl, 1,8 mmol) y la solucidn resultante se dejé en agitacidn
durante 3 h después que la reaccibn se basificd mediante la adicién de
dlisopropiletilamina adicional (0,15 ml ca.). El solvenie se evapord dando un jarabe
amarilio que se exirajo con acetato de etilo (2x 50 ml) y se lavd con NaHCO, saturado (2x
50 ml) y saimuera (30 ml). Los extractos combinados se secaron entonces sobre MgSQ,
y se @vaporaron para dar el tripéptido E11-8 como un sélido blanco fibroso (650 mg,
97%).

E118: El éster E11-8 (845 mg, 0,894 mmol) se disolvié en tetrahidrofurano (16 mi)
conteniendo metanol (8 ml) y luego se agregd solucién acuosa 1,0N de hidréxido de
sodio (900 ml, 0,900 mmol) gota a gota agitando vigorosamente a temperatura ambients.
Después de 5 h, la solucién se evapordé (manteniendo la temperatura del bafio a menos
de 30°C) y luego se coloct en alto vacio hasta el dia siguiente para dar la sal carboxilato
como un sdlido amarilio pélido (725 mg, cuantitativo) que se usé sin purificacion adicional
(aprox. 10% de diacido presente).

E11-10: A una suspension agitada, helada de sal de sodio E11-8 (0,864 mmol) en
tetrahidrofurano (10 mi) bajo una atmésfera de argén se agregd trietilamina (240 pl, 1,72
mmol) seguida por la adicién gota a gota de cloroformiato de isobutilo (174 yl, 1,34
mmol). La suspensidn resultante se agité a 0°C durante 3 h y luego se agregd una
solucion de diazometano en etiléter (0,7M, 10 ml, 7 mmol). La suspensién amarilla se
agitd durante 30 min a 0°C y luego se dejd que se caliente a temperatura ambiente.
Después de 1 h, se burbujed nitrdgeno a través de la suspensién durante 15 min. para
ellminar el diazometano en exceso y el solvents se evapord. El residuo se extrajo con
acetato de etilo (20 mi) y se lavd con 5% de NaHCO; acuosc (20 ml} y salmuera (20 mi).
La fase orgénica se secd sobre MgSO, y se evapord para dar la diazocetona E11-10
como un sélido amarilio (6268 mg (86%).

E11-11: A una soluclén helada, agitada de diazocetona E11-10 (620 mg, 0,850 mmol) en
tetrahidrofurano (2 ml) se agreg6 gota a gota &cido bromhidrico acuoso 48% (144 pl,
0,850 mmol) y la reaccion se agitd durante 30 min. luego, la solucidn se diluys y se
extrajo con acetato de etilo (30 mi) y se lavd con NaHCO; acuoso 5% (2x 20 mi) y
salmuera (20 ml). La fase orgénica se secd sobre MgSO, y se evaport para dar la
bromocetona E11-11 como un sélido amarillo (611 mg, 92%).

E11-12: A una solucién de la bromocetona E11-11 (75 mg, 0,10 mmol) en isopropanol

(0,30 ml) se agregd diisopropiletilamina (87 ul, 0,50 mmol) y N-acetiltiourea (18 mg, 0,15
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mmol). La mezcla agitada se calentd a 70°C durante 1 h y luego se extrajo con acetato
de etilo (30 ml) y se lavdé con NaHCO, acuoso 5% (20 ml) y salmuera (20 ml). La fase

organica se secd sobre MgSO, y se evapor6 para dar el aminotiazol bruto como un sdlido
amarillo que se usé sin purificacion adicional.

Compuesto 2015: El éster E11-12 (0,10 mmol) se disolvié en tetrahidrofurano (0,80 mi)
y metanol (0,25 ml) y se agregd hidrdxido de litio 1,0 N (800 ul, 0,80 mmol). Después de
agitar a temperatura ambiente durante 2,5 horas, los solventes organicos se evaporaron y
el residuo acuoso resultante se diluyd con DMSO (1 ml) y &cido acético (0,7 ml) y la
solucion se inyectd en una columna de HPLC Combi-Prep. Las fracclones puras se
combinaron y liofilizaron para dar el inhibidor final 2015 como un sélido amarillo amorfo
(sal trifluoroacetato, 16 mg, 20%): 'H-RMN (400 MHz, DMSO-d,): 5 0,87 y 0,968 (dos s,
9H), 1,19 y 1,28 (dos s, 3H), 1,24-1,90 (m, 8H), 2,03 (app g4, Japp = 8,8 Hz, 1H), 2,20 (s,
3H), 2,2-2,28 (m, 1H), 2,60 (s, 3H), 3,834,05 (m, 2H), 3,93 (s, 3H), 4,19-4,23 (m, 2H),
4,36-4,46 (m, 3H), 4,81 (app t, Japp = 7 Hz, 0,2H), 5,03-5,07 (dos conjuntos de dd
superpuestos, 1H), 5,16-5,24 (dos grupos de dd superpuestos, 1H), 5,38 y 5,42 {dos br.
s, 1H), 5,67-5,83 (m, 1H), 5,95-6,04 (m, 2H), 7,26 (d, J = 9,4 Hz, 0,8H), 7.40 (d, J = 9,4
Hz, 0,2H), 7,43-7,55 (br. m, 1H), 7,89 (d, J = 9,2 Hz, 0,2 H), 8,04 (d, J = 9,2 Hz, 0,8H),

8,08 (br. s, 1H), 8,54 (s, 0,8H), 8,87 (s, 0,2H), 12,37 y 12,42 (dos br. s, 1H).
Elemplo 12

Sintesls del compuesto 1038

,oﬁ?);.
Oroi;ggu@

Compuesto 1038

Empleando una secuencia de reacciones similar a [a descripta en los (ltimos seis

pasos del Ejemplo 11, pero empleando carbamato 4c (Ejemplo 15) en lugar de urea 11-7,
se prepard la siguiente carbamato bromocetona E12-1:
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La conversién de la bromocetona en el compuesto final se llevd a cabo de la
siguiente manaera:

A una solucién de la bromocetona E12-1 (60 mg, 0,076 mmol) en isopropanol (3
ml) se agreg6 isopropiliourea Bg (11,7 mg, 0,99 mmol). La mezcla de reaccion se
calentd a 70°C durante 45 minutos. La HPLC reveld el consuma total del material de
partida. La mezcla de reaccion se enfrié a temperatura ambients, se diluyd con THF (3
ml) y se agregd solucién de hidréxido de sodio 1,0N (1 ml). Después de agitar a
temperatura ambiente durante 12 horas, la mezcla de reaccibn se concentrd hasta
sequedad. El residuo se disolvib6 en DMSO (2 ml) y la solucién se inyectd en una
columna de HPLC Combl-prep. Las fracciones puras se agruparon y liofllizaron para dar 9
mg de Compuesto 1038 como un sdlido amarilio amorfo (sal trifluoroacetato) (15% de
rendimiento).
'H-RMN 400 MHz, DMSO-dy): & 12,35 (br s, 1H), 8,56 y 8,76 (dos s, 1H), 7,72-8,27 (m,
2H), 7,25,68 (m, 2H), 6,68-6,95 (d, J= 9Hz, 0,8H), 6,18-6,34 (d, J= 9Hz, 0,2H), 5.61-5,81
(m, 1H), 5,52 (s amplio , 1H}), 5,13-5,27 (m, 1H), 4,96-5,13 (m, 1H), 4,3,4,.50 (m, 3H),
3,74-4,17 (m, 8H), 2,53-2,60 (m, 3H), 2,20-2,36 (m, 1H), 1,85-2,09 (m, 1H), 1,70-1,91 (m,
2H), 1,85-2,09 (m, 1H), 1,37-1,81, (m, 6H), 1,18-1,32 (m, 9H), 0,87 y 0,96 (dos s, 9H).
EJemplo 13
Sintesis del compuesto 2013
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Compuesto 2013

Urea-Acido E13-1: El acido urea-P3 se prepard a partir de ter-butilamina y E11-5
mediante la misma secuencia de reacciones descripta en el Ejemplo 11.

Ester tripéptido £13-2: E! &cido urea-P3 se acoplé con el fragmento P1-P2 15b segin
se describlé en el Ejemplo 11.

Compuesta 2013: El Inhibidor final se prepard a partir de E13-2 mediante una secuencia
de pasos idéntica a la descripta en el Ejemplo 11. El producto de la saponificacién final
se aislé como un polvo amarillo amorfo (sal triflucroacetato, 21 mg, 28%). *H-RMN (400
MHz, DMSO-dg): 5 0,91 y 0,96 (dos s, SH), 1,15y 1,21 (dos s, 9H), 1,26 (dd, J = 5,0, 9.4
Hz, 0,8H), 1,53 (dd, J = 5,0, 7,8 Hz, 0,8H), 1,58 (dd, J = 4,3, 9,2 Hz, 0,2H), 2,03 (app q4,
Japp = 8,8 Hz, 1H), 2,20 (s, 3H), 2,2-2,28 (m, 1H), 2,58 (s, 3H), 3,80-4,04 (m, 2H), 3,93 y
3,86 (dos s, 3H), 4,18-4,20 (m, 2H), 4,35-4,45 (m, 3H), 4,83 (app t, Japp = 7 Hz, 0,2H),
5,03-5,07 (dos conjuntos de dd solapados, 1H), 5,17-5,24 (dos conjuntos de dd
solapados, 1H), 5,36 y 5,42 (dos br. s, 1H), 5,66-5,80 (m, 1H), 5,86-6,04 (br. m, 2H), 7,25
(d, J = 9,2 Hz, 0,8H), 7,40 (d, J = 9,2 Hz, 0,2H), 7.4-7,50 (br. m, 1H), 7,88 (d, J = 9,0 Hz,

0,2 H), 8,03-8,15 {br. m, 1,8H), 8,54 (s, 0,8H), 8,88 (s, 0,2H), 12,38 y 12,42 (dos br. s,
1H).
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Ejemplo 14
Sintesls del compuesto 2018

Lo one ’oﬁ;ll“"
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Compuesto 2018
E14-2: El écido urea-P3 E14-2 se prepard a partir de E11-5 y la amina E14-1 mediants la
misma secuencla de reacciones descripta en el Ejemplo 11.
E14-3: El &cido urea-P3 se acopi6 con el fragmento P1-P2 15b segin se describl6 en el
Ejemplo 11. '

E! inhibidor final se prepard a partir de E14-3 mediante una secuencia de pasos
idéntica a la descripta en el Ejemplo 11. EIl producto de la saponificacién final se aislé
como un polvo amarilio amorfo (sal trifluoroacetato, 10 mg, 21%).

'H-RMN (400 MHz, DMSO-dy): 8 0,74-0,97 (m, 21H), 1,25 (dd, J=5, S8Hz, 1H), 1.47 (dd,
J=8, 4Hz, 0,2H), 1,53 (dd, J=8, 5Hz, 0.8H), 2,02 (app q*, Ju,,=8Hz, 0,8H), 2,19 (s, 3H),
2,2-2,27 (m, 1H), 2,59 (s, 3H), 3,31-3,43 (m, 1H), 3,93 y 3,95 (dos s, 3H), 3,98-4,02* (m),
4,22-4,26* (m), 4,35-4,38" (m), 4,82 (app t, Jup=7Hz, 0,2H), 5,01-5,06 (dos conjuntos de
dd solapados, 1H), 5,16-5,23 (dos conjuntos de dd solapados, 1H), 5,35 y 5,41 (dos br. s,
1H), 5,67-5,79 (m, 1H), 5,87 (d, J= 8.4Hz, 0,8H), 5,91 (d, J= 9,4Hz, 0,2H), 6,07 (d, J= 8,6
Hz, 0,8H), 6,14 (d, J= 9,2Hz, 0,2H), 7,24-7,5 (m, 2H), 7,89 (d, J= 9,2Hz, 0,2H), 8,04-8,12

(m, 1,8H), 8,54 (s, 0,8H), 8,87 (s, 0,2H), 12,37 y 12,41 (dos s, 1H). * oscurscidos por la
sefial da HOD.
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Elemplo 15
Blblloteca de Permutacidn:

Ambas bromocetonas 18a y 18b se emplearon en una biblioteca de permutacion
para la sintesis paralela del compuestos segin se muestra en el siguierite esquema:

1. s-fl 8

1
[] NH.
L Br ? . 1 J
2. SpeedVac L 8
L 3- TFA/CH,Ch o HCVdloxano

E
o -4- SpeedVac ) L
BucN rR? R
PCo NN LS s ¥ s
) "
o OH
H % 4X=0 o”N
182 L% OMe, L'a Br, L's H 5XaNH [¢]
18b L% OMe, L'= Cj, L¥= H
8- LIOH /THF, HyO
5 7- Purificacién mediante HPLC

Paso 1: Formacién del apillo del ami
Una serle de viales de 8 ml se colocaron en un bloque de reaccidon de un
sintetizador ACT498 (de Advanced Chemtech). En cada vial se agregé el tio-derivado (8)
de interés (0,0688 mmol), la bromocetona (0,0625 mmol) e isopropanol (500 ul). Los
10 viales cemados se calentaron a 70°C durante 1 h. El solvente se evapord entonces
empleando una centrifuga de vacio (SpeedVac) y se co-evapord con 1,2-dicloroetana.
Los productos brutos se secaron en alto vaclo hasta el dia siguiente.
Paso 2: Eliminacién del gru ctor Boc
Todos los viales se trataron con TFA 30% en DMC (500 u1) durante 1 h. Todos los
15 viales se transfirieron a una centrifuga de vacio para eliminar el material volatil.
Paso 3: Acoplamjento
En cada vial se agregd el carbamato comespondients (21c a 21g) y 4cido
carbamico (4b a 4k) (0,0875 mmol), HATU (0,0875 mmol, 33,27 mg) y DIPEA {0,313

mmol, 55 ul) en 500 pl de DMSO y se permitié que la mezcla de reaccién procediera
20 hasta el dia siguiente.

BS UoRN S U S S v .1...{:.*
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Paso 4: Saponificacién y Purlficacidon

Todas las reacciones se diluyeron con 400 4l de DMSO y 200 4l THF. Se agregd
una solucion de 500 x4l de LiIOH 2N ac. (1 mmol) a cada vial y se dejé qua contini{ie hasta
el dia slguienie después de tal periodo, la mezcla se neutralizd6 mediante la adicién de
400 gl de AcOH. Todos los compuestos se purificaron mediante HPLC de fase reversa

semi-preparativa (columna Symmetry de 5 cm x 19 cm, gradiente de CHyCN/H,0 0,08%
de TFA).

EJemplo 18

Los siguientes compuestos se prepararon usando secuenclas de reaccidn y
metodologlas descriptas en los ejemplos anteriores:
Compuestos de la Tabla 1

e ree

Compuesto 1006

%‘%g



10

15

20

74 M
,de
Compuesto 1008:

'H RMN (400 MHz, DMSO-dg): mezcla de rotdémeros aprox. 85:15, descripcién del
rotamero principal; & 12,31 (br s, 1H), 8,56 (s, 1H), 8,14 (br s, 1H), 8,06 {d, J = 9,0 Hz,
1H), 7,47 (br s, 1H), 7,34 (d, J = 9,0 Hz, 1H), 7,11 (d, J = 8,4 Hz, 1H), 5,78-5,68 (m, 1H),
5,51-5,41 (m, 1H), 5,24-5,15 (m, 1H), 5,11-5,03 (m, 1H), 4,53-4,40 (m, 2H), 4,404,32 (m,
1H), 4,07 (d, J = 8,6 Hz, 1H), 4,04-3,92 (m, 1H), 3,96 (s, 3H), 2,81 (s, 3H), 2,58-2,50 (m,
1H), 2,40 (br s, 2H), 2,31-2,17 (m, 1H), 2,12-1,95 (m, 3H), 1,91-1,76 (m, 2H), 1,71-1,39
{m, 3H), 1,31-1,23 (m, 1H), 1,04 (m, 8H), 0,97 (s, 9H).

M.S. (electroaspersién) : 8174 (M-H) 818,5 (M+H)' . Homogenselidad de HPLC de Fase
Reversa (0,086% de TFA; CH;CN:H.0): 99 %

O

Compuesto 1030
Compuesto 1030:

'H RMN (400 MHz, DMSO-d,): mezcla de rotdmeros aprox. 85:15, descripcién dal
rotmero principal; § 8,56 (s, 1H), 8,14 (d, J = 8,0 Hz, 1H), 8,00-7,78 (m, 1H), 7,757,56 (m,
1H), 7,52 (s, 1H), 7,37 {d, J = 9,2 Hz, 1H), 6,97 (d, J = 8,6 Hz, 1H), 5,78-5,65 (m, 1H),
56,52-5,45 (m, 1H), 5,23-5,15 (m, 1H), 5,13-5,03 (m, 1H), 4,58-4,50 (m, 1H), 4,50-4,42 (m,
1H), 4,39-4,31 (m, 1H), 4,104,03 (m, 1H), 4,01 (s, 3H), 3,88-3,70 (m, bajo H20, 2H),
2,34-2,23 (m, 1H), 2,07-1,98 (m, 1H), 1,70-1,37 (m, 9H), 1,34-1,23 (m, 2H), 1,28 (brd, J =
6.4 Hz, 6H), 0,96 (s, 8H).

M.S. (electroaspersion). 839 (M-H) 8413 (M-H+2) 8413 (M+H)' 843,3 (MH+2)'.
Homogeneldad de HPLC de Fase Reversa (0,06% de TFA; CHsCN:H,0): 88%
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Compuesto 1015 .
Compuesto 1015:
'H RMN (400 MHz, DMSO-dg): mezcla de rotameros aprox. 85:15, descripcidn del
rotdmero principal; § 12,32 (br s, 1H), 8,57 (s, 1H), 8,15-8,03 (m, 1H), 8,04 (d, J = 9,2 Hz,
1H), 7.,47-7,37 (m, 1H), 7,29 (d, J = 8,8 Hz, 1H), 7,03 (d, J = 8,6 Hz, 1H), 5,78-5,65 (m,
1H), 5,45-5,38 (m, 1H), 5,23-5,14 (m, 1H), 5,09-5,02 (m, 1H), 4,72-4,62 (m, 1H), 4,46-
4,32 (m, 2H), 4,16-4,08 (m, 1H), 4,03-3,00 (m, 1H), 3,94 (s, 3H), 2,60 (s, 3H), 2,30-2,19
(m, 1H), 2,20 (s, 3H), 2,06-1,87 (m, 1H), 1,81-1,21 (m, 11H), 0,97 (s, SH).
M.S. (electroaspersién) : 776,4 (M-H) 777.5 (M+H)". Homogeneidad de HPLC de Fase
Reversa (0,06% de TFA; CHyCN:HO): 99 %

,oﬁ?,L,s
Fw,i%?n?"

Compuesto 1024
Compuesto 1024:
'H RMN (400 MHz, DMSO-d;): mezcla de rotdmeros aprox. 85:15, descripcitn det
rotadmero grincipal; § 12,31 (s, 1H), 8,55 (s, 1H), 8,20-8,05 (m, 1H), 8,03 (d, J = 9,2 Hz,
1H), 7,54-7,40 (m, 1H), 7,38 (d, J = 8,6 Hz, 1H), 7,33 (d, J = 9,4 Hz, 1H), 5,79-5,66 (m,
1H), 5,49-5.41 (m, 1H), 5,23-5,15 (m, 1H), 5,08-5,02 (m, 1H), 4,77-3,85 (m, 8H), 3,95 (s,
3H), 2,80 (s, 3H), 2,58-2,47 (m, 1H), 2,43-2,36 (m, 2H), 2,31-2,20 (m, 1H), 2,07-1,98 (m,
1H), 1,57-1,51 (m, 1H), 1,31-1,23 (m, 1H), 1,04 (s, 9H), 1,00 (s, 8H).
M.S. (electroaspersion) : 808.4 (M-H) 811,4 (M+H)". Homogeneidad de HPLC de Fase
Reversa (0,06% de TFA;, CH;CN:H;0): 98 %.
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Compuesto 1001
Compuesto 1001:
'H RMN (400 MHz, DMSO-ds): mezcla de rotameros aprox. 7:3, descripcién del
pringipal; § 8,01 (br s, 1H), 7.92 (s, 1H), 7,90-7,77 {m, 2H), 7,70 (br s, 1H), 7,31 (d, J = 9,4

Hz, 1H), 6,72 (d, J = 8,8 Hz, 1H), 6,28-8,10 (m, 1H), 5,53-5,33 (m, 1H), 5,03-5,92 (m, 1H),
4,85-4,71 (m, 1H), 4,49-4,40 (m, 1H), 4,19-4,02 (m, 3H), 4,03 (s, 3H), 3,93 (s, 3H), 2,82-
2,45 (m, 3H), 2,36-2,23 (m, 1H), 1,90-1,79 (m, 1H), 1,34 (m, 9H), 1,37-1,14 (m, 2H), 1,03
{s, BH), 0,98 (s, 9H).
M.S. (electroaspersién): 8354 (M-H)' 837,3 (M+H)*. Homogeneidad de HPLC de Fase
Reversa (0,06% de TFA; CHsCN:H;0): 89%

a4

O X Ir?ﬁ\

Compuesto 1011
Compuesto 1011:

‘H RMN (400 MHz, DMSO-ds): mezcla de rotimeros aprox. 85:15, descripcién del
rotdmerg principal; § 8,53 (s, 1H), 7,92 (d, J = 8,8 Hz, 1H), 7,69 (d, J = 7.4 Hz, 1H), 7,46
(s, 1H), 7,39 (s, 1H), 7,25 (d, J = 9,0 Hz, 1H), 6,99 (d, J = 8,8 Hz, 1H), 5.79-5,64 (m, 1H),
9,44-5,33 (m, 1H), 5,23-5,13 (m, 1H), 5,10-5,00 (m, 1H), 4,8:4,70 (m, 1H), 4,45-4,27 (m,
2H), 4,19-4,11 (m, 1H), 4.04-3.91 (m, 1H), 3,87-3,72 (m, 1H), 2,75 (s, BH), 2,66 (s, 3H),
2,56-2,42 (m, 1H), 2,29-2,17 (m, 1H), 2,07-1,97 (m, 1H), 1,80-1,21 (m, 10H), 1,25 (br d, J
= 6,5 Hz, 6H), 0,97 (s, BH).

M.S. (electroaspersion): 788,4 (M-H)" 790,5 (M+H)'. Homogensidad de HPLC de Fase
Reversa (0,06% de TFA; CHsCN:H;0): 85%
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Compuesto 1023
Compuesto 1023:
'H RMN (400 MHz, DMSO-ds): mezcla de rotameros aprox. 85:15, descripcién del
rotamero principal; § 12,36 (s, 1H), 8,55 (s, 1H), 8,08-7,97 (m, 2H), 7,42 (br s, 1H), 7,29
(d, J = 9,2 Hz, 1H), 6,99 (d, J = 8,8 Hz, 1H), 5,78-5,86 (m, 1H), 5,45-5,38 (m, 1H), 5,23-
5,15 (m, 1H), 5,09-5,02 (m, 1H), 4,754,668 (m, 1H), 4,47-4,31 (m, 2H), 4,16-4,09 (m, 1H),
4,03-3,91 (m, 1H), 3,94 (s, 3H), 3,29-3,18 (m, 2H), 2,60-2,43 (m, 1H), 2,30-2,18 (m, 1H),
2,20 (s, 3H), 2,07-1,97 (m, 1H), 1,81-1,33 (m, 9H), 1,31-1,23 (m, 1H), 1,18 {t. J = 7,3 Hz,
3H), 0,97 (s, 9H).
M.S. (electroaspersion): 789,3 (M-H) 791,4 (M+H)'. Homogeneldad de HPLC de Fase
Reversa (0,06% de TFA; CHyCN:H,0): 88%

X
R vend
QA \}Cgié‘;@

Compuesto 1033
Compuesto 1033:
'H RMN (400 MHz, DMSO-d,): mezcia de rotimeros aprox. 85:15, descripcién del
rotdmero principal; § 12,38 (s, 1H), 8,53 (s, 1H), 8,05 (s, 1H), 7,98 (d, J = 9,0 Hz, 1H),
746 (s, 1H), 7,20 (d, J=9,0 Hz, 1H), 704 (d, J = 8,4 Hz, 1H), 5,80-5,865 (m, 1H), 5,44-
5,37 (m, 1H), 5,24-5,14 (m, 1H), 5,10-5,01 (m, 1H), 4,85-4,76 (m, 1H), 4,45-4,34 (m, 2H),
4,2,,,10 (m, 1H), 4,04-3,89 (m, 1H), 2,62 (s, 3H), 2,58-2,47 (m, 1H), 2,28-2,18 (m, 1H),

2,20 (s, 3H), 2,08-1,98 (m, 1H), 1,81-1,38 (m, 9H), 1,39 (s, 9H), 1,29-1,22 (m, 1H), 0,98
(s, 9H).
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M.S. (electroaspersion): 817.4 (M-H)Y 819,4 (M+H)". Homogeneidad de HPLC de Fase
Reversa (0,06% de TFA; CH3;CN:H,0): 98%
A
=y

HH G

Compuesto 1037

Compuesto 1037:

'H RMN (400 MHz, DMSO-dg): mezcla de rotameros aprox. 85:15, descripcién del
rotamero principal; § 12,28 (s, 1H), 6,54 (s, 1H), 8,18-8,01 (m, 1H), 8,04 (d, J = 9,0 Hz,
1H), 7,44 (s, 1H), 7,25 (d, J = 9,2 Hz, 1H), 6,78 (d, J = 8,4 Hz, 1H), 5,78-5,85 (m, 1H),
5,47-5,37 (m, 1H), 5,22-5,13 (m, 1H), 5,08-5,02 (m, 1H), 4,45-4,33 (m, 2H), 4,13-4,06 (m,
1H), 3,98-3,90 (m, 1H), 3,92 (s, 3H), 2,59 (s, 3H), 2,56-2,46 (m, 1H), 2,41-2,36 {m, 2H),
2,28-2,18 (m, 1H), 2,05-1,96 (m, 1H), 1,83-1,43 (m, 9H), 1,33 (br s, 3H), 1,29-1,22 (m,
1H), 1,03 (s, 9H), 0,97 (s, 9H).

M.S. {(electroaspersién); 845,5 (M-H)* 847,5 (M+H)'. Homogeneidad de HPLC de Fase
Reversa {0,06% de TFA; CHsCN:H;0): 96%

,oé(?Ls
QOIP;J:?H@‘

Compuesto 1051

Compuesto 1051:

'H RMN (400 MHz, DMSO-ds): mezcla de rotdmeros aprox. 85:15, descripcién del
rotdmero principal; & 12,35 (s, 1H), 8,54 (s, 1H), 8,03 (s, 1H), 7,92 (d, J = 9,2 Hz, 1H),
7,47 (s, 1H), 7,38 {1, J = 8,3 Hz, 1H), 6,98 (d, J = 8,7 Hz, 1H), 5,78-5,85 (m, 1H), 5,47-
9,38 (m, 1H), §,23-5,13 (m, 1H), 5,08-5,00 (m, 1H), 4,69-4,60 (m, 1H), 4,48-4,30 (m, 2H),
4,14-3,90 (m, 2H), 3,98 (s, 3H), 2,60-2,39 (m, 3H), 2,30-2,20 (m, 1H), 2,06-1,97 {m, 1H),
1,80-1,37 (m, 8H), 1,37-1,20 (m, 2H), 1.12 (t, J = 7,5 Hz, 3H), 0,96 (s, SH).
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M.S. (elactroaspersion): 793,3 (M-H)* 795,3 (M+H)". Homogeneidad de HPLC de Fase
Reversa (0,06% de TFA; CH;CN:H;0): 98%

QX YEE‘;@*

Compuesto 1053
Compuesto 1053:
'H RMN (400 MHz, DMSO-ds): mezcla de rotdmeros aprox. 85:15, descripgidn del
rotamero principal; § 12,06 (br s, 1H), 8,55 (s, 1H), 8,12 (d, J = 9,2 Hz, 1H), 8,05 (s, 1H),
7.48 (m, 1H), 7,39 (d, J = 9,3 Hz, 1H), 8,98 (d, J = 8,6 Hz, 1H), 5,78-5,68 (m, 1H), 5,44-
5,38 (m, 1H), 5,23-5,15 (m, 1H), 5,08-5,02 (m, 1H), 4,854,52 (m, 1H), 4,48-4,32 (m, 2H),
4,12-4,05 (m, 1H), 4,01 (s, 3H), 3,99-3,91 (m, 1H), 3,78 (s, 3H), 2,60-2,45 (m, 1H), 2,31-
2,20 (m, 1H), 2,07-1,97 (m, 1H), 1,81-1,37 (m, 8H), 1,37-1,22 (m, 2H), 0,96 (s, 9H).
M.S. (electroaspersion). 811,14 (M-H)" 813,2 (M+H)". Homogeneidad de HPLC de Fase
Reversa (0,06% de TFA; CHy;CN:H;0): 86%

,oﬁ:L?Ls
&019%:?”@

Compuesto 1027
Compuesto 1027:
‘H RMN (400MHz, DMSO-d,): 5 8,58 (s, 1H), 8,06 (d, J= 9Hz, 1H), 7,91, 7.89 ( 2s, 1H),
7,57 (brs, 1H), 7,40,7,38 (2s, 1H), 7,25 (d, J=9Hz, 1H), 5,57-5,68 (m, 1H), 5,55 (brs, 1H),
5,20 (d, J=16Hz, 1H), 5,08 (d, J= 11Hz, 1H)), 4.69 (brs, 1H), 4,47 (t, J= 9Hz, 1H), 4,30-
4,35 (m, 1H), 4,08 (d, J= 9Hz, 2H), 4,05-3,96 (m, 2H), 3,97 (s,3H), 3,66-3,40 (m, 8H), 2,56

(s, 3H), 2,35-2,25 (m, 1H), 2,08-1,98 (m, 1H), 1,60-1,50 (m, 2H), 1,28,1,26 (2s, 6H), 0,97
(s, 9H).

EIMS: (M+H) = 779,3, (M-H) = 777,3
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Homogeneidad de HPLC de Fase Reversa (0,06% de TFA; CH;CN:Hz0): 88%.
ok
-y
0
o
o ﬁ S

Compuesto 1041
Compuesto 1041:
'H RMN (400 MHz, DMSO-ds): mezcla de rotdmeros aprox. 85:15, descriocidn del
rotdmero principal; § 12,33 (br s, 1H), 8,55 (s, 1H), 8,15-8,02 (m, 1H), 8,04 (d, J = 8,0 Hz,
1H), 7,48-7,38 (m, 1H), 7,29 (d, J = 9,2 Hz, 1H), 6,98 (d, J = 8,8 Hz, 1H), 5,78-5,66 (m,
1H), 5,46-5,39 (m, 1H), 5,.23-5,14 (m, 1H), 5,08-5,02 (m, 1H), 4,7.4,62 (m, 1H), 4,47-4,32
(m, 2H), 4,15-4,09 (m, 1H), 4,03-3,92 (m, 1H), 3,94 (s, 3H), 2,60 (s, 3H), 2,58-2,40 (m,
2H), 2,30-2,20 (m, 1H), 2,07-1,87 (m, 1H), 1,80-1,21 (m, 11H), 1,13 (t, J = 7,5 Hz, 3H),
0,97 (s, 9H).
M.S. (electroaspersion): 789,4 (M-H)" 7914 (M+H)". Homogeneidad de HPLC de Fase
Reversa (0,06% de TFA; CH;CN:H,0): 98%.

&oi;:g:?‘;@

Compuesto 1026
Compuesto 1026:

'H RMN (400 MHz, DMSO-ds): mezcla de rotdmeros aprox. 85:15, descripcion del
rotdmero principal; § 12,30 (s, 1H), 8,56 (s, 1H), 8,08 (br s, 1H), 8,02 (d, J = 9,0 Hz, 1H),
7,44 (br s, 1H), 7,32 (d, J = 9,2 Hz, 1H), 7,24 (d, J = 8,8 Hz, 1H), 5,78-5,68 (m, 1H), 5,47-
5,39 (m, 1H), 5,23-5,15 (m, 1H), 5,10-5,03 (m, 1H), 4,80-4,72 (m, 1H), 4,494,41 (m, 1H),
4,37-4,29 (m, 1H), 4,154,08 (m, 1H), 4,05-3,85 (m, 1H), 3,95 (s, 3H), 3,80-3,51 (m, bajo
H20, 4H), 2,60 (s, 3H), 2,57-2,48 (m, 1H), 2,41-2,37 (m, 2H), 2,31-2,21 (m, 1H), 2,07-
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1,98 (m, 1H), 1,95-1,83 (m, 1H), 1,62-1,46 (m, 2H), 1,31-1,22 (m, 1H), 1,04 (s, 8H), 0,97

(s, 9H). M.8. (electroaspersion): 833,3 (M-H) 8354 (M+H)'. Homogeneidad de HPLC de
Fase Reversa (0,06% de TFA; CHyCN:H;0): 99%

e

Compuesto 1022
5 Compuesto 1022:

'H RMN (400 MHz, DMSO-dy): mezcla de rotdmeros aprox. 85:15, descripcién del
rotAmero principal; § 12,32 (s, 1H), 8,55 (s, 1H), 8,08-7,87 (m, 2H), 7,42 (br s, 1H), 7,29
(d, J = 8,2 Hz, 1H), 6,89 (d, J = 8,8 Hz, 1H), 5,78-5,66 (m, 1H), 5,44-5,37 (m, 1H), 5,24-
5,15 (m, 1H), 5,09-5,02 (m, 1H), 4,75-4,67 (m, 1H), 4,43-4,32 (m, 2H), 4,16-3,95 (m, 2H),

10 3,94 (s, 3H), 3,28-3,18 (m, 2H), 2,58-2,48 (m, 1H), 2,34-2,20 (m, 3H), 2,08-1,98 (m, 1H),
1,81-1,18 (m, 19H), 1,18 (t, J = 7,2 Hz, 3H), 0,97 (s, 9H).
M.S. (electroaspersi6n): 8574 (M-H) 859,5 (M+H)'. Homogeneidad de HPLC de Fase
Reversa (0,06% de TFA; CH3CN:H:0): 98% : '

. _cho-(
Qoint‘r'i?u@

Compuesto 1046
15 Compuesto 1046:
'H RMN (400 MHz, DMSO-ds): mezcla de rotimeros aprox. 85:15, descripcion del
rotamero principal: 5 11.91 (br s, 1H), 8,56 (s, 1H), 8,08 (br s, 1H), 8,04 (d, J = 8.2 Hz,
1H), 7,43 (s, 1H), 7,30 (d, J = 9,0 Hz, 1H), 6,99 (d, J = 8,8 Hz, 1H), 5,78-5,66 (m, 1H),
5,48-5,38 (m, 1H), 5,23-5,15 (m, 1H), 5,09-5,03 (m, 1H), 5,034,983 (m, 1H), 4,7,.4,62 (m,
20 1H), 4,47-4,32 (m, 2H), 4,15-4,08 (m, 1H), 4,05-3,95 (m, 1H), 3,94 (s, 3H), 2,59 (s, 3H),
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2,58-2 47 (m, 1H), 2,31-2,20 (m, 1H), 2,07-1,87 (m, 1H), 1,81-1,22 (m, 10H), 1,29 (d, J =
6,3 Hz, 6H), 0,97 (s, 9H).

M.S. (electroaspersién). 819,4 (M-H) 8214 (M+H)'. Homogeneidad de HPLC de Fase
Reversa (0,06% de TFA; CHsCN:H;0): 99%

2
,oﬁ.rs
Or Y@ﬁ

Compuesto 1036
Compuesto 1036:

'H RMN (400 MHz, DMSO-d,): mezcla de rotdmeros aprox. 85:15, descripcién del
rotamero principal; § 12,35 (s, 1H), 8,53 (s, 1H), 8,12-7,88 (m, 2H), 7.41 (s, 1H), 7,24 (d, J
= 9,2 Hz, 1H), 6,79 (d, J = 8,4 Hz, 1H), 5,78-5,64 (m, 1H), 5,44-5,34 (m, 1H), 5,22-5,13
(m, 1H), 5,08-5,01 (m, 1H), 4,46-4,33 (m, 2H), 4,154,06 (m, 1H), 4,04-3,85 (m, 1H), 3,92
(s, 3H), 2,59 (s, 3H), 2,57-2,47 (m, 1H), 2,28-2,17 (m, 1H), 2,19 (s, 3H), 2,06-1,96 {m,
1H), 1,84-1,77 (m, 2H), 1,72-1,43 (m, 7H), 1,34 (s, 3H), 1,29-1,21 (m, 1H), 0,97 (s, SH).
M.S. (electroaspersion): 7894 (M-H) 781,4 (M+H)'. Homogeneidad de HPLC de Fase
Reversa (0,06% de TFA; CH;CN:Hz0): 95%

ON L

Compuesto 1056
Compuesto 1056:

'H RMN (400 MHz, DMSO-d,): mezcla de rotameros aprox. 85:15, descripcién_del
rotémero principal; & 12,35 (s, 1H), 8,55 (s, 1H), 8,17 (d, 4 = 9,2 Hz, 1H), 8,05 (s, 1H),
747 (s, 1H), 7,35 (d, J = 9,4 Hz, 1H), 6,98 (d, J = 8,8 Hz, 1H), 5,78-5,66 {m, 1H), 5,46-
5,40 (m, 1H), 5,23-5,15 (m, 1H), 5,08-5,03 (m, 1H), 4,63-4,56 (M, 1H), 4,48-4,34 (m, 2H),
4,13-3,.80 (m, bajo H20, 2H), 4,01 (s, 3H), 2.60-2,51 (m, 1H), 2,48-2,43 (m, 2H), 2,32-
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2,21 (m, 1H), 2,07-1,98 (m, 1H), 1,81-1,37 (m, 8H), 1,36-1,18 (m, 3H), 0,86 (s, OH), 0,93
(t. J=7.4 Hz, 3H).

M.S. (electroaspersion): 869,1 (M-H) 871,1 (M+H)". Homogeneidad de HPLC de Fase
Reversa (0,08% de TFA; CH;CN:H;0): 98%

OAS

Compuesto 1181
Compuesto 1181:
'H RMN (400 MHz, DMSO-d,): 5 8,57 (s, 1H), 8,2-7,96 (m, 1H), 7.88-7,70 (m, 2H), 7,62-
7,35 (m, 2H), 7,02 (d, J = 7,2 Hz, 1H), 5,78-5,65 (m, 1H), 5,85-5,556 (m, 1H), 5,18 (d, J =
17,2 Hz, 1H), 5,085 (d, J = 11,8 Hz, 1H), 4,634,52 (m, 1H), 4,50-4,40 (m, 1H), 4,13-4,08
(m, 2H), 4,06 (s, 3H), 3,98 (bd, J = 10 Hz, 1H), 3,92-3,80 (m, 1H), 2,62-2,53 (m, 1H), 2,38-
2,27 (m, 1H), 2,02 (dd, J = 8,6, 8,6 Hz, 1H), 1,69-1,52 {m, 6H), 1,51-1,41 (m, 3H), 1,40-
1,31 (m, 1H), 1,27 (d, J = 6,5 Hz, 6H), 0,97 (s, 8H).
MS (electroaspersidn); (M+H)"; 763.4 y (M-H) 761,3.
Homogeneidad de HPLC de Fase Reversa (0,06% de TFA; CH;CN:H;0): 98%.

15 Compuestos de ja Tabla 2

20

e
M s

Compuesto 2010
Compuesto 2010:
'H RMN (400 MHz, DMSO-d,): mezcla de rotdmeros aprox. 8:2, descripcién del rotamero
principa); § 8,56 (s, 1H), 8,41 (br s, 1H), 8,04 (d, J = 9,2 Hz, 1H), 7,55 (s, 1H), 7,20 (d, J =
8,2 Hz, 1H), 6,09-5,99 (m, 1H), 5,07-5,88 (m, 1H), 5,78-5,65 (m, 1H), 5,54-5,48 (m, 1H).
5,23-5,15 (m, 1H), 5,09-5,02 (m, 1H), 4,47-4,33 (m, 2H), 4,27-4,20 (m, 1H), 4,19-3,85 (m,
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bajo H20, 2H), 3,94 (s, 3H.), 3,13 (q, J = 7,5 Hz, 2H), 2,80 (s, 3H), 2,55-2,42 (m, 1H),

2,34-2,23 (m, 1H), 2,00-2,00 {m, 1H), 1,80-1,37 (m, 7H), 1,40 (t, J = 7,5 Hz, 3H), 1,31-

1,05 {(m, 3H), 0,96 (s, 9H). . \

M.S. (electroaspersién): 7454 (M-H) 747.4 (M+H)'. Homogeneidad de HPLC de Fase
5 Reversa (0,06% de TFA; CH;CN:H;0): 96%

,o(i?,?ws
Quitxg'l?u@

Compuesto 2012

Compuesto 2012:

'H RMN (400 MHz, DMSO-d,): mezcla de rotdmeros aprox. 8:2, descripcion del rotAmero

principal; § 12,29 (s, 1H), 8,54 (s, 1H), 8,08 (br s, 1H), 8,04 (d, J = 8,0 Hz, 1H), 7,44 (br s,
10 1H), 7,25 (d, J = 9,2 Hz, 1H), 8,08-5,80 (m, 2H), 5,80-5,65 (m, 1H), 5,45-5,37 (m, 1H),

5,22-5,13 (m, 1H), 5,08-5,02 (m, 1H), 4,48-4,34 (m, 2H), 4,26-4,19 (m, 1H), 4,04-3,80 (m,

1H), 3,83 (8, 3H), 2,60 (s, 3H), 2,68-2,57 (m, 1H), 2,42-2,35 {m, 2H), 2,28-2,18 {m, 1H),

2,08-1,98 (m, 1H), 1,81-1,21 (m, 10H), 1,18 (s, 3H), 1,04 (s, 9H), 0,96 (s, SH).

M.S. (electroaspersién): 8445 (M-H) 848,5 (M+H)'. Homogeneidad de HPLC de Fase
15 Reversa (0,06% de TFA; CHsCN:H;0): 98%

,ﬁ;,r:f
P

Compuesto 2002
Compuesto 2002:
'H RMN (400 MHz, DMSOQ-ds): mezcla de rotdmeros aprox. 8:2, descripgién del rotimerg
principal; § 8,57 (s, 1H), 8,28-7,77 (m, 3H), 7,66-7,30 {m, 2H), 6,09-5,98 (m, 1H), 5,96-
20 5,86 (m, 1H), 5,78-5,66 (m, 1H), 5,81-5,48 (m, 1H), 5,26-5,15 (m, 1H), 5,11-5,03 (m, 1H),
4,53-4,39 (m, 2H), 4,25-4,15 (m, 1H), 4,05-3,93 (m, 1H), 3,97 (s, 3H), 3,92-3,50 (m, bajo
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H20, 2H), 2,55 (s, 3H), 2,59-2,42 (m, 1H), 2,36-2,26 (m, 1H), 2,18-1,89 (m, 1H), 1,80-
1,36 (m, 7H), 1,27 (d, J = 6,3 Hz, 6H), 1,31-1,05 (m, 3H), 0,95 (s, OH). _

M.S. (electroaspersion). 774,4 {(M-H) 776,5 (M+H)'. Homogeneidad de HPLC de Fase
Reversa (0,06% de TFA; CH;CN:H;O): 84%

Qﬂipqg»:g; >

Compuesto 2007
Compuesto 2007:
'H RMN (400 MHz, DMSO-d,): mezcla de rotdmeros aprox. 8:2, descripcidn del rotAmero
principal; § 12,38 (s, 1H), 8,55 (s, 1H), 8,09 (br s, 1H), 8,08 (d, J = 8,2 Hz, 1H), 7,44 (s,
1H), 7.28 (d, J = 9,2 Hz, 1H), 6,12-8,01 (m, 1H), 5,98-5,89 {m, 1H), 5,78-5,66 (m, 1H),
5,46-5,38 {m, 1H), 5,23-5,15 (m, 1H), 5,10-5,01 (m, 1H), 4,47-4,36 (m, 2H), 4,28-4,20 (m,
1H), 4,04-3,82 (m, 1H), 3,94 (s, 3H), 3,80-3,50 (m, bajo H20, 1H), 2,60 (s, 3H), 2,55-2,47
{m, 1H), 2,31-2,22 {m, 1H), 2,20 (s, 3H), 2,08-1,99 (m, 1H), 1,81-1,38 (m, 7H), 1,31-1,09
(m, 3H), 0,96 (s, SH).
M.S. (electroaspersidn): 774,4 (M-HY 776.4 (M+H)'. Homogeneidad de HPLC de Fase
Reversa (0,08% de TFA; CHyCN:H;0): 84%

P

Compuesto 2008
Compuesto 2008:
'H RMN (400 MHz, DMSO-ds): mezcla de rot4meros aprox. 8:2, descripcién del rotdmero
principal; § 12,34 (br s, 1H), 8,55 (s, 1H), 8,17-8,05 (m, 1H), 8,07 (d, J = 9,2 Hz, 1H), 7.50-
7,42 (m, 1H), 7,28 (d, J = 9,2 Hz, 1H), 6,11-6,01 (m, 1H), 5,98-5,88 (m, 1H), 5,78-5,66 (m,
1H), 5,46-5,38 (m, 1H), 5,24-5,14 (m, 1H), 5,10-5,01 (m, 1H), 4,48-4,36 (m, 2H), 4,28-
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4,20 (m, 1H), 4,07-3,85 (m, 1H), 3,84 (s, 3H), 3,80-3,65 (m, bajo H20, 1H), 2,80 (s, 3H),

2,80-2,50 (m, 1H), 2,31-2,20 (m, 2H), 2,08-1,88 (m, 1H), 1,82-1,37 (m, 15H), 1,31-1,07
(m, 5H), 0,88 (s, 9H).

M.S. (electroaspersién): 842,5 (M-H) 8445 (M+H)". Homogeneidad de HPLC de Fase

Reversa (0,06% de TFA; CH;CN:Hz0): 87%
Compuestos de la Tabla 3

QJP};?; %}H

Compuesto 3002

Compuesto 3002:

'H RMN (400 MHz, DMSO-d,): mezcla de rotameros aprox. 85:15, descripcion del
rotémero principa|; & 12,33 (s, 1H), 8,55 (s, 1H), 7,98 (s, 1H), 7,75 (d, J = 8,68 Hz, 1H),
7.40 (s, 1H), 7,19 (d, J = 8,8 Hz, 1H), 6,98 (d, J = 8,6 Hz, 1H), 6,26 (s, 2H), 5,78-5,66 (m,
1H), 5,46-5,38 (m, 1H), 5,23-5,14 (m, 1H), 5,10-5,01 {m, 1H), 4,76-4,67 (m, 1H), 447-
4,30 (m, 2H), 4,11 (d, J = 8,8 Hz, 1H), 4,00-3,91 (m, 1H), 2,41-2,38 (m, 2H), 2,28-2,18 (m,
1H), 2,08-1,97 (m, 1H), 1,82-1,22 (m, 11H), 1,03 (s, 8H), 0,96 (s, SH).

M.S. (electroaspersién): 831,56 (M-H) 833,86 (M+H)*. Homogeneidad de HPLC de Fase
Reversa (0,06% da TFA; CHyCN:H,0): 99%

ONG

Compuesto 3007
Compuesto 3007:

'H RMN (400 MHz, DMSO-ds): mezcla de rotameros aprox. B5:15, descripgidn del
rotamero principal; § 8,56 (s, 1H), 8,04 (d, J = 8,8 Hz, 1H), 7,94-7.64 (m, 3H), 7,48-7,37
(m, 1H), 7,09 (d, J = 8,4 Hz, 1H), 7,00 (d, J = 8,8 Hz, 1H), 5,80-5,68 (m, 1H), 5,58-5,46
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(m, 1H), 5,24-5,14 (m, 1H), 5,11-5,01 (m, 1H), 4,85-4,70 (m, 2H), 4,69-4,58 (m, 1H), 4,49-
4,81 (m, 2H), 4,09 (d, J = 8,6 Hz, 1H), 4,00-3,88 (m, 1H), 3,75-3,30 (m, bajo H20, 2H),
2,35-2,22 (m, 1H), 2,07-1,87 {m, 1H), 1,81-1,20 (m, 11H), 0,87 (s, 9H).

M.S. (electroaspersion): 731,3 (M-H)" 733,3 (M+H)". Homogeneidad de HPLC de Fase
Reversa (0,06% de TFA; CH;CN:H;0): 94%

o%[?)\,s
Qoiutg:?u@

Compuesto 3010
Compuesto 3010:
'H RMN (400 MHz, DMSO-dg): mezcla de rotAmeros aprox. 85:15, descripcidn del
rotamearo principal; § 12,37 (s, 1H), 8,56 (s, 1H), 8,15796 (m, 2H), 7,43 (s, 1H), 7,05 (d, J
= 8,8 Hz, 1H), 7,00 (d, J = 8,8 Hz, 1H), 5,80-5,64 (m, 1H), 5,50-5,37 (m, 1H), 5,24-5,11
(m, 1H), 5,10-4,88 (m, 1H), 4,83-4,63 (m, 3H), 4,47-4,30 (m, 2H), 4,19-4,05 (m, 1H), 4,04-
3,86 (m, 1H), 3,75-3,30 (m, bajo H20, 2H), 2,34-2,19 (m, 3H), 2,07-1,87 (m, 1H), 1,82-
1,13 (m, 20H), 0,97 (s, SH).
M.S. (electroaspersion): 841,3 (M-H)" 843,4 (M+H)*, Homogeneidad de HPLC de Fase
Reversa (0,06% de TFA; CHyCN:H;0): 98%

Compuesto 3001
Compuesto 3004:

'H RMN (400 MHz, DMSO-0,): mezcla de rotimeros aprox. 85:15, descripcién del
rotémero principal; § 8,55 (s, 1H), 7,95-7,76 {m, 1H), 7,72 (d, J = 8,8 Hz, 1H), 7,48 (s, 1H),
7.41 (s, 1H), 7,18 (d, J = 8,6 Hz, 1H), 6,98 (d, J = 8,6 Hz, 1H), 6,25 (s, 2H), 5,80-5,65 (m,
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1H), 5.52-5,48 (m, 1H), 5,24-5,14 (m, 1H), 5,10-5,01 (m, 1H), 4,754,868 (m, 1H), 4,48-
4,39 (m, 1H), 4,37-4,27 (m, 1H), 4,17-4,07 (m, 1H), 4,01-3,92 (m, 1H), 3,90-3,75 (m, 1H),
2,62-2,44 (m, 1H), 2,31-2,20 (m, 1H), 2,08-1,97 (m, 1H), 1,81-1,20 (m, 10H), 1,25 (br d, J
= 6,4 Hz, 6H), 0,96 (s, 8H).

M.S. (electroaspersion): 775,5 (M-H) 777,686 (M+H)*. Homogeneidad de HPLC de Fase
Reversa (0,06% de TFA; CH;CN:H,0): 99%

e
Qoiﬁj:gi?u@

Compuesto 3004
Compuesto 3004:

Mezcla de rotameros (aprox. 85:15), '"H RMN del rotdmero principal dado (400
MHz, DMSO-d,): § 8,57 (s, 1H); 8,10 — 8,13 (m, 1H); 8,08 (d, J = 8,8 Hz, 1H) 7,86 — 7,88
(m, 2H); 7,53 (s, 1H); 7,14 {d, J = 8,5 Hz, 1H); 7,00 (d, J = 8,5, 1H); 5,68 - 5,78 (m, 1H);
5,57 (s, 1H); 5,19 (d, J = 17,0 Hz, 1H); 5,07 (d, J = 11,9 Hz, 1H); 4,78 — 4,82 (m , 2H);
4,58 — 4,83 (m, 1H); 4,35 — 4,47 (m, 2H); 3,87 — 4,08 (m, BH); 3,58 — 3,62 (m, 2H); 2,53 -
2,58 (m, 1H); 2,27 - 2,33 (m, 1H); 1,80 — 2,04 (m, 1H); 1.43 — 1,65 (m, 4H); 1,28 — 1,30
{m, 1H); 1,26 (d, J = 6,2 Hz, 6H); 0,96 (s, 9H).
M.S. (electroaspersion): 775,4 (M+H)’, 773,4 (M-HY)-
Homogeneidad (0,08% de TFA; CHsCN:H,0): 98,8%
Compuestas de la Tabla 4

OANG s

Compuesto 4005
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'H RMN (400 MHz, DMSO-de): mezcla de rotdmeros aprox. 85:15, descripcidn del
rotdmero principal; § 12,36 (br s, 1H), 8,57 (s, 1H), 8,60-8,20 (m, 1H), 7,90 (s, 1H), 7,68-
7,45 (m, 2H), 6,99 (d, J = 8,3 Hz, 1H), 5,78-5,86 (m, 1H), 5,66-5,83 (m, 1H), 5,80-5,50 (m,
1H), 5,23-5,14 (m, 1H), 5,10-5,01 (m, 1H), 4,624,386 (m, 3H), 4,11-3,92 (m, 1H), 2,88 (s,
8H), 2,62-2,51 (m, 1H), 2,47 (s, 3H), 2,44-2,38 (m, 2H), 2,36-2,19 (m, 1H), 2,08-1,86 (m,
1H), 1,81-1,20 (m, 10H), 1,03 (8, 8H), 0,98 (s, 9H).

M.S. (electroaspersion): 844,4 (M-H) 846,5 (M+H)". Homogeneidad de HPLC de Fase
Reversa (0,06% de TFA; CH;CN:Hz0): 88%

| ":{J\
,Nﬂ?)v
QOIQ’IQH@

Compuesto 4007
Compuesto 4007:

'H RMN (400 MHz, DMSO-de): mezcla de rotameros aprox., 85:15, descripcidn del
rotamero prncipal; § 8,59 (s, 1H), 8,27-8,12 (m, 1H), 8,06-7,97 (m, 1H), 7,89 (s, 1H), 7.73
(s, 1H), 7,64 (s, 1H), 6,99 (d, J = 8,5 Hz, 1H), 5,78-5,64 (m, 2H), 5,24-5,14 (m, 1H), 5,10-
5,01 (m, 1H), 4,54-4,38 (m, 2H), 4,23-4,08 (m, 1H), 4,02 (d, J = 8,4 Hz, 1H), 4,00-3,91 (m,
1H), 3,70-3,30 (m, bajo H20, 1H), 2,90 (s, 6H), 2,64-2,52 (m, 1H), 2,46 (s, 3H), 2,38-2,26
(m, 1H), 2,07-1,86 (m, 1H), 1,81-1,20 {m, 10H), 1,24 (br d, J = 8,5 Hz, 6H), 0,95 (s, OH).
M.S. (electroaspersion): 788,4 (M-H) 790,5 (M+H)". Homogeneidad de HPLC de Fase
Reversa (0,08% de TFA; CHyCN:H,0): 98%

e
Qoiﬁgn?u

Compuesto 4014
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Compuesto 4014:
'H RMN (400 MHz, DMSO-d,): mezcla de rotimeros aprox. 85:15, descripcién del
rotamero principal; § 8,61 (s, 1H), 8,33-7,80 (m, 4H), 7,33 (s, 1H), 6,95 {d, J = 8,4 Hz, 1H),
5,79-5,67 (m, 2H), 5,24-5,16 (m, 1H), 5§,10-5,03 (m, tH), 4,574,32 (m, 2H), 4,20-3,88 (m,
3H), 3,99 (s, 3H), 3,93 (s, 3H), 3,65-3,30 {m, bajo H20, 1H), 2,85-2,55 (m, 1H), 2,40-2,28
(m, 1H), 2,08-1,98 (m, 1H), 1,81-1,21 (m, 10H), 1,25 (br d, J = 8,5 Hz, 6H), 0,85 (s, 9H).

M.S. (electroaspersién): 791,3 (M-H) 793,4 (M+H)'. Homogeneidad de HPLC de Fase
Reversa (0,06% de TFA; CH3;CN:H;0): 86%

,oJO,\?)J
R

Compuesto 4001

Compuesto 4001:

'H RMN (400 MHz, DMSO-d,). mezcla de rotdmeros aprox. 85:15, descripcion del
rotdmero principal; § 12,40 (s, 1H), 8,58 (s, 1H), 8,50-8,20 (m, 1H), 7,95 (br s, 1H), 7,72-
7,44 (m, 2H), 7,00 (d, J = 8,2 Hz, 1H), 5,80-5,87 (m, 1H), 5,67-5,51 (m, 1H), 5,24-5,14 (m,
1H), 5,12-5,02 (m, 1H), 4,63-4,45 (m, 2H), 4,45-4,36 (m, 1H), 4,14-3,93 (m, 2H), 3,99 (s,
3H), 2,64-2,46 (m, 1H), 2,45-2,39 (m, 2H), 2,35 (s, 3H), 2,38-2,28 (m, 1H), 2,08-1,98 (m,
1H), 1,82-1,23 (m, 10H), 1,04 (s, SH), 0,97 (s, 9H).

M.S. (electroaspersitn): 831,4 (M-H) 833,5 (M+H)'. Homogeneidad de HPLC de Fase
Reversa (0,06% de TFA; CH;CN:H.0): 89%
y‘ﬁfO

o
OAY L

Compuesto 4013
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Compuesto 4013:
'H RMN (400 MHz, DMSO-ds): mezcla de rotdmeros aprox. 85:15, descripcidn del
rotdmero principal; 8. 12,36 (s, 1H), 8,59 (s, 1H), 8,36-7,96 (m, 1H), 7,70-7,42 (m, 2H),
7.32 (s, 1H), 6,94 (d, J = 8,2 Hz, 1H), 5,78-5,66 (m, 1H), 5,63-5,50 (m, 1H), 5,23-5,15 (m,

1H), 5,10-5,02 (m, 1H), 4,58-4,45 (m, 2H), 4,38-4,28 (m, 1H), 4,12-3,90 (m, 2H), 3,97 (s,
3H), 3,91 (s, 3H), 2,62-2,52 (m, 1H), 2,37-2,21 (m, 3H), 2,08-1,98 (m, 1H), 1,77-1,14 (m,
18H), 0,97 (s, OH).

M.S. (electroaspersién): 859,4 (M-H) 881,4 (M+H)'. Homogeneidad de HPLC de Fase
Reversa (0,06% de TFA; CH3;CN:H;0): 92%

Compuestos de la Tabla 5

NG

Compuesto 5001

Compuesto 5001:

'H RMN (400 MHz, DMSO-dy): mezcla de rotdmeros aprox. 85:15, descripcion del
rotamero principal; & 8,60 (s, 1H), 8,34-8,18 (m, 1H), 8,04-7,98 (m, 1H), 7.97 (s, 1H),
7,91-7,81 (m, 1H), 7,73 (s, 1H), 5,98-5,91 (m, 1H), 5,80-5,83 (m, 1H), 5,78-5,66 (m, 2H),
5,25-5,15 (m, 1H), 5,11-5,04 (m, 1H), 4,58-4,48 (m, 2H), 4,15-4,07 (m, 1H), 4,00 (s, 3H),
4,03-3,94 (m, 1H), 3,60-3,15 (m, bajo H20, 1H), 3,05 (d, J = 4,3 Hz, 3H), 2,63-2,55 (m,
1H), 2,42-2,30 (m, 1H), 2,35 (m, 3H), 2,08-1,99 (m, 1H), 1,80-1,22 (m, 8H), 1,13-1,03 (m,
1H), 0,94 (s, 9H). M.S. (electroaspersion): 746,3 (M-H) 748,4 (M+H)". Homogeneidad de
HPLC de Fase Reversa (0,06% de TFA; CH;CN:H.0): 99%

P
O‘uinﬁ‘/g’%@u

Compuesto 5002
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Compuesto 5002:

'H RMN (400 MHz, DMSO-dg): mezcia de rotdmeros aprox. 8:2, descripcién del rotAmero
principal; § 12,44 (s, 1H), 8,59 (s, 1H), 8,52-8,25 (m, 1H), 7.97 (s, 1H), 7,70-7,46 (m, 2H),
6,03-5,96 (m, 1H), 5,90 (d, J = 8,2 Hz, 1H), 5,79-5,66 (m, 1H), 5,64-5,54 (m, 1H), 5,24~
5,48 (m, 1H), 5,11-5,04 (m, 1H), 4,55-4,43 (m, 2H), 4,18-4,12 (m, 1H), 4,05-3,94 (m, 1H),
3,99 (s, 3H), 3,80-3,30 (m, bajo H20, 1H), 2,68-2,54 (m, 1H), 2,38-2,28 (m, 1H), 2,35 (s,
3H), 2,23 (s, 3H), 2,08-1,99 (m, 1H), 1,80-1,21 (m, 8H), 1,17-1,07 (m, 1H), 1,06-0,95 (m,
1H), 0,95 (s, BH).

M.S. (electroaspersion): 774,4 (M-HY 776,4 (M+H)'. Homogeneidad de HPLC de Fase
Reversa (0,08% de TFA; CH3CN:H;0): 99%

Qim'g;y?

Compuesto 5004
Compuesto 5004:
'H RMN (400 MHz, DMSO-dg): mezcla de rotdmeros aprox. 85:15, descripcién del
rotdmerg principal; & 8,60 (s, 1H), 8,31-8,16 (m, 1H), 8,11-8,02 (m, 1H), 7,97 (8, 1H),
7,88-7,78 (m, 1H), 7,75-7,67 (m, 1H), 6,00-5,92 (m, 1H), 5,90-5,83 (m, 1H), 5,80-5,85 (m,
2H), 5,26-5,16 (m, 1H), 5,11-5,04 (m, 1H), 4,58-4,46 (m, 2H), 4,11 (d, J = 9,2 Hz, 1H),
4,05-3,94 (m, 1H), 4,00 (s, 3H), 3,65-3,15 (m, bajo H20, 3H), 2,69-2,54 (m, 1H), 2,42-
2,30 (m, 1H), 2,35 (s, 3H), 2,08-1,99 (m, 1H), 1,80-1,21 (m, 8H), 1,24 {t, J = 7,0 Hz, 3H),
1,14-1,02 (m, 1H), 1,00-0,87 (m, 1H), 0,84 (s, 8H).
M.S. (electroaspersion): 760.4 (M-H) 762.4 (M+H)". Homogeneidad de HPLC de Fase
Reversa (0,06% de TFA; CHsCN:H,0): 96%.
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Compuestos de la Tabla 6
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Compuesto 6016
Compuesto 6016:

'H RMN (400 MHz, DMSO-ds): mezcla de rotAmeros aprox. 85:15, descripcidn del
5 rotdmero principal; &12.28 (s, 2H); 8,56 (s, 1H); 8,04 (s, 1H) 7,79 (s, 1H); 7.46 (s, 1H);
6,96 — 7,00 (m, 1H); 5,68 — 5,75 (m, 1H); 5,40 (s, br, 1H); 5,19 (d, J = 17,0 Hz, 1H); 5,06
(d, J = 10,1 Hz, 1H); 4,71 - 4,76 (m , 2H); 4,43 (t, J = 8,3, 1H); 4,32 — 4,34 (m, 1H); 4,13
(d, J = 8,3 Hz, 1H); 3,96 — 4,03 (m, 1H); 3,77 (s, 3H); 2,67 (s, 3H); 2,40 (d, J = 4,1 Hz,
3H); 2,24 - 2,36 (m, 3H); 2,03 (q, J = 8,6 Hz, 1H); 1,17 - 1,75 (m, 10H); 1,04 (s, 9H); 0,98
10 (s, BH). .
M.S. (electroaspa'rsitbn): 8454 (M-H) 847,5 (M+H)". Homogeneldad de HPLC de Fase
Reversa (0,08% de TFA; CH,CN:H;O): 88,7%
Sintesis de compuestos de férmula | donde R® es NHSO.R®:
Ejemplo 17A
15  Sintesis del compuesto 7001:

a J;%:?I;F 3 Q,ipffi A

DMAP, DBU
17A1 17A2

Se agregd HATU (20 mg, 0,05 mmol) a una solucién de compuesto 17A1

(Compuesto 3004, Tabla 3; 20 mg, 0,03 mmol) y DIPEA (0,03 ml, 0,16 mmol) en DMF

(1.5 mi) a TA. La solucién se agitd durante 1h seguido de la adicién de DMAP (16 mg,

20 0,13 mmol) y ciclopropansulfonamida (7,0 mg, 0,06 mmol). Una vez completa ia adicién,
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se dejd agitar 1a mezcla durante 15 min y se agreg6é DBU (0,02 mi, 0,4 mmol) gota a
gota. La solucion resultante se agitd durante 16 h a 23°C, luego se diluy6é con DMSO a
2,5 ml de volumen tota! y se purificd mediante HPLC preparativa (H;0/CHsCN + 0,06% de
TFA). Las fracciones que contenian el producto puro se combinaron y los solventes se
eliminaron mediante llofilizaciébn para dar 17A2 como un sélido amarilio (Compuesto
7001, tabla 7, 5.4 mg, 23%).

Homogeneidad de HPLC de Fase Reversa (0,06% de TFA; CH;CN:H:0): 98,9% (220
nm), MS: 878,8 (M+H)", 876,4 (M-HY". 'H RMN (400 MHz, DMSO-d,): § 10,47 (s, 1H); 8,82
(s, 1H); 8,06 (s, br, 1H); 7,52 (s, br, 1H); 7,15 (m, 1H); 7,03 (d, J = 8,0 Hz, 1H); 5,58 (m,
2H); 5,20 (d, J = 17,0 Hz, 1H); 5,09 (d, J = 11,5, 1H); 4,79 (m, 2H); 4,64 (m, 1H); 4,36 —
4,52 (m, 2H); 4,06 (d, J = 8,0 Hz, 1H); 4,00 - 4,03 (m, 1H); 2,88 - 2,96 (m, 1H); 2,54 -
2,57 (m, 1H); 2,10 - 2,20 (m, 2H); 1,32 — 1,71 (m, 11H); 1,24 (dd, J = 6,3, 1,2 Hz, 6H);
1,00 — 1,08 (m, 8 H); 0,97 (s, SH).

EJemplo 17B

Sintesis del compuesto 7002;

W, % Q°if“? i

1B 1782

Empleando el procedimiento del Ejemplo 17A pero comenzando con el compuasto
1781 (Compuesto 6018, Tabla 6), se prepard el compuesto 17B2 (Compuesto 7002,
Tabla 7) como un sdlido amarilio claro (5,4 mg, 16% de rendimiento).
Homogeneidad de HPLC de Fase Reversa (0,06% de TFA; CH;CN:H;0): 93,1% (220
nm).
MS: 950,4 (M+H)’, 848,4 (M-H)" 'H RMN (400 MHz, DMSO-dg): § 12,26 (s, 1H); 10,48 (s,
1H); 8,83 (s, 1H); 8,02 (s, 1H); 7,79 (s, 1H); 7,45 (s, 1H); 6,94 — 7,00 {m, 1H); 5,58 — 5,685
(m, 1H); 5,40 (s, 1H); 5,19 (d, J = 16,9, 1H); 5,07 (d, J = 11,4, 1H); 4,77 (s, 1H); 4,33 -
4,42 (m, 2H); 4,11 (d, J = 8,0 Hz, 1H); 3,97 (d, J = 9,6, 1H); 3,76 (s, 3H); 3,76 (s, 3H);
2,88 - 2,98 (m, 1H), 2,66 (s, 3H); 2,53 — 2,60 (m, 1H); 2,31 — 2,33 (m, 1H); 2,11 - 2,19
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{m, 2H); 1,33 - 1,70 (m, 12H); 1,22 (s, br, 1H); 1,05~ 1,08 {m, 2H); 1,02 (s, 8H); 0,98 (s,
oH).

Ejemplo 17C

Sintesis del compuesto 7003;

,oti:r(:*'%_ N ,oﬁ:r[:*'ﬁ_

XS R N

17C1 17€3

Se disolvieron compuesto 17C1 (Compuesto 1027, Tabla 1; 35 mg, 0,045 mmol),
N,N-dimetilsulfamida 17C2 (22,3 mg, 0,180 mmol) DIPEA (39,3 i, 0,225 mmol) y DMAP
(22 mg, 0,180 mmol) en DMF (2,5 ml) y a la mezcla se agregé DBU ( 28,5 pl, 0,203
mmol). La mezcla de reacclén se agitdé durante 5 min, luego se agregé HATU (18,8 mg,
0,05 mmol). Se continub la agitacién durante 12h y el residuo se filtré a través del filtro
Millex y se purificd mediante HPLC preparativa (Combiscreen ODS-AQ, 20 x 50mm). Las
fracciones puras se combinaron y se liofilizaron para dar 14 mg (rendimiento, 35%) del
compuesto 17C3 (Compuesto 7003, Tabla 7) como un sélido amarillo.
'HRMN (400MHz, DMSO-ds): & 10,23 (s, 1H), B,74 (s, 1H), 8,07 ( d, J=8Hz, 1H), 7.59 (s,
1H), 7.45-7,30 (m, 1H), 7,27 (d, J=8Hz, 1H), 5,53-5,49 (m, 2H), 5,20 (d, J= 17Hz, 1H),
5,10 (d, J=12Hz, 1H), 4,70 (bs, 1H), 4,50-4,30 (m, 3H), 4,154,05 (m, 2H), 3,97 (s, 3H),
2,76 (s, 6H), 2,55 (s,3H), 2,38-2,32 (m,1H), 2,23-2,08 (m, 2H), 1,97-1,81 (m, 1H), 1,75
1,45 (m,4H), 1,32-1,14 (m,9H), 1,04-0,86 (m, 11H).
EIMS: (M+H) = 885,4, (M-H) = 883,4
E)emplo 18
Ensayo de proteasa NS3-NS4A

El ensayo enzimatico empleado para evaluar el presente compuesto se describe
en WO 00/09543 y WO 00/59929.
Elemplo 19
Ensayo de Replicacién de ARN del VHC Basado en Células
Cultivo Celular

Se establecieron células Huh7 que mantienen de manera estable un replicon de
VHC subgenémico segin se describié anteriormente (Lohman et al., 1989, Science 285:
110-113) y se denominaron linea celular $22.3. Las células de $22,3 se mantienen en
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pocillos (COSTAR # 3897) y el volumen se completd para 100 ul con TE. En general, se
empled la columna 1 de'la placa de 98 pocillos para la curva estandar y los otros pocillos
se emplearon para cuantiﬂéar las muestras de ARN. 10 ul de cada muestra de ARN a
cuantificar se transfirieron al pocillo comespondiente de la placa de 96 pocillos y se
agregaron 90 x|l de TE. Se agregd un volumen (100 ul) de reactivo RiboGreen diluido a
cada pocillo de la placa de 88 pocilios y se incubd durante 2 a 5 minutos a temperatura
ambiente, se protegid de la luz (una muestra de ARN de 10 ul en un volumen final de 200
4l genera una dilucidn de 20X). La intensidad de fluorescencia de cada pocilio se midié
en el sistema STORM® (Molecular Dynamics®). Se cred una curva estandar en base a
las cantidades conocldas del ARN ribosomal e intensidades fluorescentes resultantes. La
concentracién de ARN en las muestras experimentales se determind a partir de la curva

estandar y se corrigié para la dliuciéon de 20X.
Reactivos y Materiales:

Catélogo | Aimace-
Producto Compaidia
# namiento

DEPC Sigma D5758 4°C
EDTA Sigma E5134 TA.
Trizma-Base Sigma T8524 TA
Trizma-HCI Sigma T7149 TA,
Tiras de Tubos de Recoleccion | Qiagen 19562 TA.

Kit de Cuantificacion de ARN

Sonda Molecular { R11480 | -20°C

Ribogreen

Kit Rneasy 96 Qiagen 74183 T.A.
LBlcnquens de Pocillos cuadrades | Qiagen 18573 TA.

R.T.-PCR en Tiempo Real

La R.T.-PCR en Tlempo Real se llevd a cabo en el Sistema de Deteccién de
Secuencia ABI Prism 7700 empleando el kit de R.T.-PCR de TaqMan EZ (Perkin-Elmer
Applied Biosystems®). La R.T.-PCR se optimizd para la cuantificacién del 5' IRES del
ARN del VHC empleando la tecnologia de Tagman (Roche Molecular Diagnostics
Systems) similar a la técnica descripta anteriormente (Martell et al.,, 1999, J. Clin.
Microbiol. 37: 327-332). E! sistema aprovecha la actividad nucleoiftica de 5'-3' de la ADN
polimerasa de AmpliTaq. En resumen, el método emplea una sonda de hibridacion
fluorogénica de doble rétulo (sonda PUTR) que se alinea especlficamente al molde entre
los cebadores de PCR (cebadores 8125 y 7028). El extremo 5' de la sonda contiene un
indicador fluorescente (B-carboxifluoresceina [FAM]) y ei extremo 3' contiene un
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desactivador fluorescente (8-carboxitetrametiirodamina [TAMRAY)). El espectro de emisién
del indicador FAM se suprmié mediante el desactivador en la sonda intacta de
hibridacion. La degradacion de nucleasa de la sonda de hibridacién libera al indicador,
dando un incremento en la emisién de fluorescencla. El detector de secuencias ABI Prism
7700 mide el incremento en la emision de fluorescencia continuamente durante la
ampliacién de PCR de manera que el producto ampliado sea directamente proporcional a
la sefial. El grafico de amplificacion se analizd de manera temprana en la reaccién en un
punto que representa la fase logaritmica de la acumulacion del producto. Un punto que
representa un umbral de deteccién definide del incremento en la sefial fluorescente
asociada con el crecimiento exponencial del producto de PCR para el detector de
secuencia se defini6 como el umbral del ciclo (Cy). Los valores de Cr son Inversamente
proporcionales a la cantidad de ARN de entrada del VHC; de manera que en condiciones
de PCR idénticas, cuanto mayor sea la concentracién de partida del ARN del VHC, menor
sera el C;. Se cred automaticamente una curva esténdar mediante el sistema de
deteccion ABl Prism 7700 graficando el C; contra cada dilucion estAndar de la
concentracidn del ARN del VHC conocida.

Las muestras de referencia para la curva estindar se incluyen en cada placa de
R.T.-PCR. El ARN del replicén de VHC se sintetizé (mediante transcripcién de T7) in
vitro, se purificd y se cuantifico medlante DO.x. Considerando que 1 ug de este ARN =
2,15 X 10" copias de ARN, se llevan a cabo diluciones para tener 10°, 107, 108, 10°, 10%,
10° 0 10? copias de ARN gendmico/5 L. También se incorpord ARN Total celular Huh-7
con cada dilucién (50 ng/5 id). Se combinaron 5 ul de cada estindar de referencia
(Replicon del VHC + ARN Huh-7) con 45 4l de mezcla de reactivo y se empled en la
reaccion de R.T.-PCR en Tiempo Real.

La reaccibn de R.T.-PCR en Tiempo Real se prepard para las muestras
experimentales que se purificaron en placas de 98 pocilios RNeasy 96 combinando 5 4l
de cada muestra de ARN total celular con 45 il de mezcia de reactivo.

Reactivos y Materigles:

Almacena-
Producto Companiia Catélogo #

miento

Kit de TaqMan EZ de R.T.-

PCR PE Applied Biosystems | N808-0236 -20°C

Tapas Opticas MicroAmp PE Applied Biosystems | N801-0935 T.A.
Placa Optica de Reaccion de
98 pocillos MicroAmp

PE Applied Biosystems | N801-0560 T.A.
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Preparacién de Mezcla del Reactivo:

Volumen para una

Volumen para

Placa () (91

Componente una muestra Conc. final
) muestras + volumen

de carga)
Agua libre de Rnasa 18,5 1617
buffer TaqMan EZ 5X 10 880 1X
Mn{OAc), (25 mM) 6 588 amM
dATP (10 mM) 1.5 147 300 uM
dCTP (10 mM) 1,5 147 300 uM
dGTP (10 mM) 1.5 147 300 .M
dUTP (20 mM) 1,5 147 600 xM
Cc 1

ebador delantero (10 4 o8 200 nM
#M)
Cebador inverso (10 #M) | 1 98 200 nM
Sonda PUTR (5 uM) 2 188 200 nM
li Tth

ADN Polimerrasa de r 2 166 0.1 Ul
(2,5 U/ut)
AmpErase UNG (1U/ul) | 0,5 49

[ Volumen Total

0,01 U/

Secuencla del Cebador Delantero (SEC ID. 1): 5'- ACG CAG AAA GCG TCT AGC

CAT GGC GTT AGT - 3

Secuencia del Cebador Inverso (SEC ID NO. 2): 5 - TCC CGG GGC ACT CGC AAG

CAC CCT ATCAGG -3

Nota: Aquellos cebadores amplifican una regién de 258 nucledtidos presente en la regién

no traducida de 5" dal VHC.

Secuencla de la Sonda PUTR (SEC ID NO. 3): - TGG TCT GCG GAA CCG
GTG AGT ACA CC -[TAMRA

Sin Controles de_Molde (NTC): En cada placa, se emplearon 4 pocillos como "NTC",

Para estos controles, se agregaron 5 4 de agua al pocillo en lugar del ARN.
Condiciones Témmicas de Ciclo:

50°C 2min
60°C 30 min
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85°C 5 min

95°C 15seg

60°C 1 min
90°C 15seg
60°C 1min

A continuacién de la terminacién de la reaccién de R.T.-PCR, el analisis de datos
requiere determinar la sefal de fluorescencla umbral para la placa de PCR y se construyd
una curva estandar graficando el valor de Cr contra el nimero de coplas de ARN
empleado en cada reaccidn de referencia. Los valores de Gy que s obtuvieron para las
muestras de ensayo se emplearon para Interpolar un nimero de copias de ARN basado
en la curva estandar.

Finalmente, el nimero de coplas de ARN se normalizé (en base a la cuantificacién
de ARN de RiboGreen del ARN total que se exirajo del pocilio de cultivo celular) y se
expresd como equivalentes del genoma/ug de ARN total [g.e./ug].

El nimero de copias de ARN [g.e./ug] de cada pocilio de la placa de cultivo ceiular
fue una medida de la cantidad de ARN del VHC en replicacién en presencia de diversas
concentraciones del inhibidor. El % de inhibicién se calculé con la siguiente ecuacion:

100 - [{g.e/ug inh)/(g.e/ug ctl)x 100].

Se aplicd una curva no lineal ajustada a! modelo Hill a los datos de inhibicién-
concentracién y se calculd la concentracion efectiva de 50% (ECwx) empleando el
software SAS (Statistical Software System; SAS Institute, Inc. Cary, N.C.).

Cuando se evalGan los compuestos de la presente invencidon en los ensayos

enzimaticos y basados en células anteriores, se descubre que los compuestos son
sumaments activos.

Ejemplo 20
Ensayos de especificidad

} para 2 ciclos

} para 40 ciclos

Los ensayos de especificidad empleados para evaluar la selectividad de este
compuesto se describe en WO 00/09543,

Cuando se evaluaron los compuestos en los ensayos de especificidad, se
descubri6 que los compuestos de férmula 1 son selectivos en el sentido que no muestran
inhibicldn significativa (sin actividad mensurable en concentraciones de hasta 30 pM) en
los ensayos de Elastasa de Leucocitos Humanos y Catepsina B.

EjJemplo 21
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La presente invencibn comprende compuestos que muestran propledades
farmacocinéticas tales como niveles plasmaticos detectables en rata 1 hora y 2 horas
después de |a dosis oral de 5 mg/kg.

De manera més explicita, el siguiente ensayo, una exploracién de absorcidn oral
in vivo, se emplea para determinar niveles plasmaticos de compuestos de prueba en rata
con posterioridad a la administracion orat:

Materiales y Métodos:
1. Método empleado para agrupar compuestos (“selecclén de casetes”):

La seleccion de compuestos a agrupar en un “casete” se bas6é en su similitud
estructural y propiedades fisicoquimicas. Se establecié un método de extraccion de fase
sélida que se puede aplicar a todos los compuestos seleccionados. En base al andlisis
Inicial donde cada compuestio se insert en plasma de rata y se corrid a través de HPLC
o HPLC/MS a una concentracion de 0,5 UM, se emplearon el tiempo de retencién, masa
ibnica y la posible separacion entre compuestos mediante HPLC y/o HPLC/MS como
base para agrupar 3-4 compuestos en un “casete”.

2, Vehiculo oral y preparaciéon del compuesto:

Cada “casete” contlene 3-4 compuestos a razén de 5 o 4 mg/kg para cada
compuesto. Los casetes se prepararon como una suspensién oral en de metilcelulosa
acuosa 0,5% y monooleato de de polioxietilen (20) sorbitdn 0,3% (Tween-80). El
volumen de dosis fue de 10 mikg mediante sonda oral.

3. Dosiflcaclén y muestreo del plasma:

Se hizo ayunar rates macho Sprague Dawiey hasta el dia siguiente en jaulas
indlviduales, con acceso a dextrosa acuosa 10%. Con cada “casete” se administr6 dosls
a dos ratas. Las muestras de plasma (~1 ml) se recoiectaron 1 y 2 h posteriores a
proporcionar ia dosis de las dos ratas y se combinaron para extraccién y anélisis.

4, Extraccién y anidlisis de compuestos:

Propledades farmacocinéticas

De cada casete se extrajeron muestras de plasma de las horas 1 y 2, plasma en
blanco, plasma en bianco con todos los compuestos inoculados a razén de 0,5 uM de
cada uno, a través del método de extraccién de fase sélida. Las muestras se analizaron
mediante HPLC y HPLC/MS con fines comparativos. Las concentraclones plasmaticas se
estiman en base a la Gnica concentracién de estandar de 0,5 uM.

Resultados

Cuando se analizan en la exploracibn anterior, algunos compuestos de la

presente invencidn se encuentran en el plasma en los intervalos de 1 y 2 horas a
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continuacién de la administracién oral, con niveles plasméticos en sangre de hasta
1,5 pM.
Tablas de Compuestos .

Los siguientes ejemplos de compuestos de acuerdo con la presente invencion se
enumeran en las Tablas 1 a 7, donde Me define metilo, Et define etilo y tBu define tor-
butilo. Los compuestos de acuerdo con la presente Invencidn cominmente muestran
valores de ICy inferiores a alrededor de 200 nM y valores de ECy, inferiores a alrededor
de 300 nM.

TABLA 1

Comp. B miz (M+H)"
{(MH+2)*
1001 T MeO- MeO- _ 837.3
X
N
1002 T MeO- MeO- , 8353
A
& :
1003 T MeO- MeO- o 849,3
A
N
1004 T MeO- MeO- , 863,4
A
N

1005 é MeO- Me- ) m 8314
AN

1006 MeO- Me- 819,5




104
Comp. B L L R miz (M+H)"
(MH+2)*
1007 - MeO- Me- , 833,5
A
N
1008 =T MeO- Me- , j\/O 845,5
A~
é H
1009 T Me:N- Me- ] 8465
.'\H
1010 - Me:N- Me- _ j\/O 858,5
O L
1011 - MezN- Me- , 790,5
E A
N
H
1012 - MeN- Me- , 816,5
A
é M
1013 =T MeO- Me- ) 7775
A
N
1014 -1 MeO- Me- , 803,5
l"\
N
1015 T MeO- Me- 0 7775
A
6 Y
1016 [ MeO- Me- : 7635
'\H«
1017 -1 MeO- Me- .4\”/ 749.5
H
1018 = MeO- Me- < 7354
é | NH:
1019 [ MeO- Me- a 819,4




105 \q

Comp. B L L R* m/z (M+H)"
_ (MH+2)*
1020 T MeO- Et- . j\k 8475
A
é’ :
1021 T MeO- Et- . 791.4
LA
H
1022 T MeO- Et- ‘ w 859,5
A
d i
1023 T MeO- Et , l 791,4
~N
é i
1024 R MeO- Me- 2 8114
A
\ Y
1025 T MeO- Me- , 755,5
R < A
3 !
1026 T MeO- Me- M 835,4
IS
éj ”
1027 T MeO- Me- , 779,3
AN
g i
1028 MeO- Br- o 841,3
A 843,2
¥
1029 - MeO- Br- ] 911,3
A j\/o 809,3
N
1030 T MeO- Br- , 841,3
é .'\u,L 843,3
1031 - MeO- Br- o 807,3
A 899,3
H
1032 I tBuO- Me- ) 818.4
é .'\HJ\
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Comp. B 7 L R? miz (M+H)*
(MH+2)*
1033 T - tBuO- Me- - , 8194
l'\
i
1034 T HO- Me- , 763,4
A
é N
1035 T HO- Me- , 7633
AN
é M
1036 T MeO- Me- ] 7914
A
25 N
1037 T MeO- Me- o 847,5
A
e \
1038 T MeO- Me- , 7915
A
e :
1039 T MeO- Me- R 85,5
%] AN C
H
1040 T MeO- Me- 0 805,4
O A
1041 T MeO- Me- .0 7914
O i
1042 T MeO- Ci , 7974
A 798,3
N
1043 T MeO- Br . a 855,2
A 857.2
N
1044 T MeO- cl , 8113
é .'\” 813,3
1045 T MeO- Ci j\/C) 8654
¢ 867.4
M~ [l
é N
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Comp. L R miz (M+H)*
(MH+2)*
1046 T MeO- Me- , j\ ,|\ 8214
\H o
1047 - MeO- Me- ) j\ 793,4
."\H o”
1048 T MeO- Cl , 825,3
' ANy 827.3
H
1048 T MeO- Br ) j\ J\ 885,3
A 8067,3
N" o
1050 MeO- Cl , j\ J\ 841,3
A~ 843,3
H (o)
1051 - MeO- F , 7953
AN
H
1052 T MeO- F , 7813
A
N
1053 T MeO- Cl , j\ 813,2
.'\H o 815,2
1054 T MeO- Br , 857,2
AN o 859,2
H
1055 T MeO- " Br o 869
AN 871,1
H
1056 T MeO- Br 0 869
AN 871,1
H
1057 T HO Me , u 819,2
. A
H
1058 T HO Me 8312
H
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Comp. B ° L R* miz (M":)"
(MH+2)*
1059 = H Br ' 867
l.\ 889
N
1060 - H Br 879
1061 I H Br 0 825
A 827
@ N
1082 = H Br , . 811
.-'\H 813
1083 = F Me O 8213
i'\
N
1064 | . MeO- Br I . 883,2
v \/\CFa '-\N 885,2
H
1065 < MeO- Br _ 869,3
b A 871,3
1086 MeO- Br , 815,2
k_ Ay 817,2
o H
1067 MeO- Br ) 843,3
\C '\n 845,3
1068 ~~ MeO- Br w 855,3
! 957,3
~ ’
Y. !
1089 CFaW. MeO- Br 937.3
1070 MeO- Br 869.3
k’_ f'\uw 871.3
1071 MeO- Br 897,3
\C .&HJ\/O 899.3
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Comp. B L° LT R? miz (M+H)*
(MH+2)*
1072 A~ MeO- Br 931,3
T\E .'\Hioxl\ 933,3
1073 |[Shi~.| MeO- Br , ,ﬁ\ 913,2
y .'\n o,l\ 915,2
1074 MeO- Br 899,3
QL I | o
- N~ o
1075 MeO- Br 845,2
k. .'\Nj\o/k 847,2
- H
1076 MeO- Br 873,3
\< .{J\OJ\ 875.3
. H
1077 —~ MeO- Br 887,2
Le .iu,k 889,2
1078 MeO- Br 855,2
Q. IS
1079 MeO- Br 801,2
§ U
" H
1080 MeO Br , 829,2
\< A, 831.2
s H
1081 e MeO Br , 901,3
T\E £ 903.3
N
H
1082 H Cl , 823,3
O\ A 825,3
1083 H Cl 835,3
1084 H Cl , 781,2
Q' .'\” 783,2




110 %\)\

3?/

Comp. B L L R’ miz (M+H)"
(MH+2)*
1085 H Cl 767,2
Q_ .-'\H/L 769,2
1086 H Cl , 795,2
(l, .-'\u 797.2
1087 H Cl ) 795,2
a. “
1088 H Cl 811,2
L 'S U
. H
1089 Ck H Cl ) l 783,2
~ -\H e
1090 EtO- Br . 868,2
O\ '\H 871,2
1091 EtO- Br _ 883,2
q‘ .'\u 885,2
1092 EtO- Br ) 855,2
Q, "\HJ\ 857,2
1003 EtO- Br ,ﬁ\ 899,2
CL ,-\“ O,L 901,2
1004 PrO- Br ‘ 883,2
1095 Pro- Br , 897,2
<l, .'\u 899,2
1096 PrO- Br , 869,2
Ck. .-'\HJ\ 871.2
1087 Pro- Br i 913,2
Q‘ ,-'\ﬁ OJ\ 915,2
1098 H Br . 811
O\_ .'\u 813
1099 | CF, MeO- Br , 869,2
NN .-'\u 871.1
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Comp. B L e R rnf; (M+;'1")‘—
(MH+2
1100 MeO- Cl _ 825,2
(l A 827.2
: N
1101 EtO- Me . 791,2
O\. '.\N
1102 EtO- Me _ 805,2
Q. ':\‘H
1103 EtO- Me 791,2
q' v"\u/k
1104 <l EtO- Me i J\ 835,3
- .-'\” 0
1105 MeO- CN 786,2
O\_ ."\H/L
1106 Br MeO- 8412
Q, ""\NJ\ 343,2
i H
1107 MeO- CN , ,ﬁ\/ 800,2
a. 1y
1108 [Fi~_. | MeO- Br 819,1
- .&N/k 821,1
1100 | ~_~.] MeO Br . 833,1
" g .-‘\HJ\ 835,2
1110 MeO- Br 843,2
2, A |
ot
111 [~~~ MeO- Br ) 815,2
- .'\NJ\ 817,2
H
1112 MeO- Br 843,2
%"l:?. .-‘\NA a4'5|2
1113 | i~ MeO- Br 0 833, 1
.&HJ\/ 8351
1114 PN MeO Br Q B47,2
Jo | e
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Comp. B L U R? m/z (M+H)*
(MH+2)"
1115 O MeO- Br 0 857,2
0 ! 850,2
oy A,
1116 | ~_~_. MeO Br o 820,2
"’ ¢ J\/ 831,2
l\”
117 "y~ MeO Br g 857,2
— ¢ 859,2
Ny ,JL\,/ ’
b
1118 | Fe~_ MeO Br 0 863,2
g L 865,2
!\H o
1119 [ <~ WMeo Br a 877,2
F “ )
"\H JLO J\ 879,2
1120 " MeO Br 887,2

1121

(o]
- : 889.2
{7 LA
. MeO Br o 859,2
&” ,|L° J\ 861,2
¥ MeO Br g 8872
{ ; 889,2
pant .\HJL Jo
1123 O\ MeQ CN o 8422
'
F\/\

1122

N

1124 MeO CN 9 786,2

A

N
1125 MeO- Ci . 775.4
A 7773

N
1126 |cr, MeO- Cl 8254
W. "iu * 827,4
1127 MeO Ci 757.4
‘H,-‘ .-"\H 759,4
1128 MeO Cl , 785,4
\I: .'\H 767.4
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Comp. B 0 L R miz (M+HY*
 (MH+2y*
1129 MeOQ Cl , 7993
(S "\NJ\ 801,3
Q
1130 | N MeO Cl . J\ 771,3
. A 7733
b
1131 |~ MeO Cl ) /k 78903
\ﬁ 791.,3
1132 r- MeO Cl , 789,5
> ; A, ,I\ 801,4
H
1133 | AR MeO Cl Q 789,4
- ; 7914
Ea J’l\/ '
. N
1138 | ~-| MeO Cl 8304
&N 8414
1135 MeO ] g 7714
L £, J\/ 773.4
H
1136 MeO CI 0 7994
(- o."\NJk/ 801'4
L |-| _
1137 . MeO Cl 813.3
O &N 815.3
o H
138 [ O~ MeO Cl 785,3
&N 787.3
H
1139 l=/\/\‘_,- MeOQ Cl [*] 803,3
A, 805,3
H
1140 ¥ MeO cl g 8135
>_\ \NJL/ 815.4
H
M4 [~ MeO Cl 0 819,4
';,\H ,l]\o J\ 8214
1142 MeO Cl 869.4
' 871.4
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Comp. B L L R* m/z (M+H)*
_ (MH+2)*
1143 MeO Cl (1 801,4
L W G
1144 MeO Cl -9 8295
\( < 831.5
. \H o
1145 . MeO Cl ] 843,4
! A | B8
0
1148 | ~_~.. | - MeO cl 0 815,3
A | s
1147 [~ ~{ WNeO Cl 0 833,3
A | s
1148 ¥. MeO Cl 0 843,5
-'e L
N (A | s
149 [F~. MeO Cl a 803,2
‘ ! 805,2
N
H,llY
1150 [ &~ | MeO Ct , 853,2
| '.\H 855,2
1151 L, MeO cl 785,2
" -'\
. X
1152 \I: MeO Cl , 8133
A
> A
1183 [Ro~.- | MeO cl . 817.2
A~
i
1154 [ O~ [ MeO Br , 897,3
' ':\H 899,2
1155 MeO Br 8290,2
L A %, 831,2
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Comp. B L0 L' R* m/z (M+H)*
- (MH+2)*
1158 |~ ~. | MeO Br , 847,3
] A 849,2
N
1157 O\. H -SMe 0 835.4
A
N
1158 O\ H -SMe w 8474
A
N
1159 O\. H -SMe o 79,3,
A
h
1160 O\. H -SMe ) 779,3
l" "'\
‘ N
1161 | O\- H -SMe , 807,3
¥ A
‘ N
1162 O\ H -SMe , 807,3
l' "'\
’ N
1163 O\ H -SMe o 8233
l" '."\NJ\O/L
H
1164 O\ H -CFa , 801.4
l. l"\
’ N
1185 H -CF; [*] 8454
H Q
1166 O\ H -CFs o 8154
.
N
1167 O\. Cl Cl 0 801,3
.-"\u 803,3
805,3
1168 O\ Cl Cl Q 857,2
A
N
1169 O\ ] ] , 8013
r" '\N
H
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Comp. B Y L R* miz (M+H)*
- (MH+2)"
1170 O\. Cl Cl 0 8153
Ny 817,3
819,3
1171 O\ H -S0.Me ) /]\ 811,3
l. l'\
' N
1172 H -SO,Me ) 839,3
O\.' AN
‘ N
1173 O\ H Me- 0 7473
." l'i
¥
1174 O\. H Me- ] 761.,4
L
1175 o\ H Me- j\/k 803.4
g A
: K
1176 H Me- ) 747 4
O\ -"\N*
H
1177 O\ H Me- . 7754
d A
' |
O~ L A
179 C H -SO;Me 0 855,3
." ,""\ JL J\
N~ o
1180 O\ H -SO,Me 0 825,2
£
\
1781 O] " “OWie 7634
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0
N
H ) OH
0" Nr S
Comp. # B h L' RT miz
(M+H)*
_ (MH+2)"
2001 = MeO- Me- , 832,6
A
N
2002 T MeO- Me- . 776,5
A
N
2003 T MeQ- Me- 7344
2004 T MeO- Me- ; 7485
\N_,_-
é H
2005 - MeO- Me- L~ 7625
H
2006 T MeO- Me- , C 802,5
H
2007 T MeO- Me- , _ji 776.4
é a
2008 T MeO- Me- , /ﬁ\/o 844,5
A
b y
2009 -1 MeO- Me- ’ 733,4
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Comp. # B L L R? miz
(M+H)"
(MH+2)*
2010 -y MeO- Me- ; 747 4
2011 [ MeO- Me- Y 761,4
2012 - MeO- Me- , M 848,5
A
6 N
2013 MeO- Me- , :E 784,4
A
H e
2014 /k\ MeO- Me- ' ij 8325
A
N~
2015 ~r MeO- Me- , j\ 790,4
e, -
N
H
2018 = MeO- Me- , 858,5
A i ,< 5
?5 \
2017 MeO- Br- ,ﬁ\/ 8543
( z % 856,3
.\N
o H
2018 % MeO- Me- , j\ 702,4
> A
N
2019 MeO- Me 876,5
X A L/O
A )
2020 P MeO- Me 0 890,5
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TABLA 3

wi
(o)
B\oj\n N?
H OH
0
0" Nr
Comp. B W W R miz (M+H)
# (MH+2)*
3001 - -O- -O0- , 777,6
A
N
3002 - -O- -O- Q0 833,6
'l'\u
3003 T CHr | -O- B 7754
A
i
3004 I -CH- -O- , 775.4
l'\
\
3005 T -CHr -O- , 801.4
AN
H
3006 - -CHr | -O- - 7473
H
3007 T CHr | © < 7333
““NH,
3008 T -CH | -0 , 831,5
AN
N
3009 T CH -
> o- N 761,5
H
3010 T -CHr | -O- , j\/o 8433
.'\ﬂ
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Comp. B W W R miz (M+H)*
* (MH+2)*
3011 -r -CHy | -CHz , 801,5
A
é y
3012 -CHx | -CHr 'in’ 745.4
H
3013 T -CHy | -CHy , 773.4
A
é N
TABLA 4
2
NJ
L°j j ::: P
LI
0
o 1 L
H 0 OH
N r
0 H o
Comp B L’ L¢ R* miz (M+H)"
# (MH+2)*
4001 = MeO- Me- , j\,é 833,5
A
é N
4002 = MeO- Me- , 771.5
A
\
4003 MeO- Me- , 8455
A j\ /< 3
é N
4004 MeO- Me- , 8035
'.\N
H
4005 - MeN- Me- _ 846.5
A
é N
4008 MezN- Me- , 858,5
A i /< l
é N
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Comp][ B L RT miz (M+H)*
# {(MH+2)*
4007 | Me,N- Me- , 780,5
A
i
4008 | - MeN- Me- . 816,5
.'\”
4009 | - MeO- Me- ‘ j\ 7774
AN
é] N
4010 I MeO- Me- Y " 7494
H
011 | T MeO- Me- A~ 7634
H
012 - MeO- MeO- , 1 7933
N
H
013 MeO- MeO- 9 861,4
A j\ L)
éf y
014 MeO- MeO- , 703,4
A
i
4015 | MeO- MeO- N 849,4
é K
H
016 | Me- MeO- . o 7774
A
N
4017 =" Me- MeO- ] 771.5
"\N
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Comp. # B L’ R* miz
(M+H)'
(MH+2)"
5001 I MeO- Me- A - 748.4
H
5002 T MeO- Me- , j\ 776
N
é )
5003 =0 MeO- Me- 0 8325
A
6 N
5004 T MeO- Me- L~ 762
H
5005 [ MeO- Me- , 776,5
0‘\
N
H
5006 T MeO- Me- ' D 802,5
H
5007 T MeO- Me- , ﬁ C 844,5
N
6 b
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° N ﬁH
Q R
o]
Comp. # B L L L’ RT m/z (M+H)*
(MH+2)*
6001 I MeO- H Me , 7773
6 ..'\N
H
6002 -1 MeO- H Me , 833.4
é "\N
H
6003 = MeO- H Me , 791,3
O )y
6004 T MeO- H Me ‘ 777.2
é "\N
H
6005 e Me H Br , 839,2
é ,-\H 841,2
6006 =T Me H Br , 881,2
6 A 883,2
N
H
6007 -r Me H Br , 853,2
.'\H 855,2
6008 I Me H Br . ,ﬁ\ J\ 869,2
é AN N 871,2
H
6009 Me H Br 893,2
é "\H ﬁ l > 895,2
6010 Me H Br . 853,2
é A 855,2
N
B
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Comp. # B L [ R miz (M+H)"
(MH+2)*
6011 - Me H Me . 775,3
A
N
6012 T Me H Me R 817,3
O
H
6013 - Me H Me , 761.3
S
H
8014 T Me H Me , 761,4
é ."\N
H
6015 - Me MeO- Me w 859,5
A
d) N
6016 -1 Me MeO- Me , 8475
"'\N
H
6017 -1 Br H Br . 905,2
A
é :
6018 - Br H Br , 919,2
A
N
6010 =T Br H C ] 861,2
A
b
6020 = Br H ci o 875,2
A~
é i
TABLA7
qF
O
B\ j‘ﬁ"
H N, .
0 n R .S SO;-R
Comp. # RY R® miz (M+H)*

(MH+2)"




2

2

Comp. ¥ B RY RE | mz(MeH)

(MH+2)
_ A

7001 é o’h.;ﬁ 'W 878,8

D

7002 ,o):iFrL‘ w 950,4
- — -<

7003 \:5 ,Oﬁ?/t{ -i.‘—- 885,4
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" REIVINDICACIONES
1. Un racemato, un diasteroisémerc o isdbmero 6ptico de un compuesto de férmula
(:

donde

B es alquilo (C..10), cicloalquilo (Cy.), 0 alqull (Cy4)-cicloalquilo (Cs),

a) donde dicho alquilo, cleloalquilo y alquil-cicloalquilo pueden estar mono-,
di- o tri-sustituidos con alquilo (C,.s); ¥

b) donde dicho alquilo, cidoalquilo y alquil-cicloalquilo pueden estar mono-
sustituidos o disustituidos con sustituyentes seleccionados de hidroxi y O-alquilo (Ci); ¥y

c) donde cada uno de dichos grupos alquilo puede estar mono-sustituido,
disustituido o tri-sustituido con halégeno, y

d) donde cada uno de dichos grupos cicloalquilo que es de 4, 5, 6 o 7
miembros posee opcionaimente uno (para los de 4, 5, 6, o 7 miembros) o dos (para los
de 5, 6, o 7 miembros) grupos -CHz que no se encuentran unidos entre sl directamente
se reemplazan por -O- de manera que el atomo de O se encuentra unido al grupo X
mediante al menos dos atomos de C;

X as O o NH;

R es alquilo (C2), cicloalquilo (Csy) 0 alquil {(Cys)-cicloalquilo (Cy7), donde
dichos grupos alquilo, cicloalquilo y alquil-cicloalquiio pueden estar meno-, di- o tri-
sustituidos con alquilo (Cy4); ]

L es H, halbgeno, alquilo (C.4), “OH, —O-alquilo (C..s), -NHz, —NHalquilo (C;.
+) 0 -N(alquil (C1.4))z;

L', L? son cada uno independientemente halégeno, ciano, alquilo (C.4), -O-
alquilo (C,4), -S-alquilo (C..), -SO-alquilo {C..), 0 ~SOzalquilo (C+4), donde cada uno de
dichos grupos alquilo estd sustituido opcionaimente con de uno a tres &tomos de

haldgeno; y cualquiera de L' o L? (pero no los dos al mismo tiempo) también puede ser
H; 0



10

15

20

25

30

35

127 %

3\

L° y L? pueden estar unidos covalentemente para formar, junto con los dos
atomos de C a los cuales estdn unidos, un anillo carbociclico de 5 0 6 miembros donde
uno o dos grupos -CHx- que no estan unidos entre si directamente se pueden reemplazar
cada uno independientemente por -O- o NR*, donde R* es H o alquilo (C14) y donde dicho
anillo carbociclico o heterociclico estd opcionalmente mono-sustituldo o disustituldo con
alquilo (C,4);

R® s R™, -NR®*COR™, -NR®COOR™ -NRZR o -NRZCONR*'R®, donde
R™ se selecciona de alquilo (Cig), cicloalquilo (Cay) vy alquil (Ci)-cicloalquiio (Csy),
donde dichos cicloalquilo y alquil-cicloalquilo pueden estar mono-, di- o tri-sustituidos con
alquilo (Cy3);

RY s H o R®™ segin se definld  anteriormente,

R% y R® se seleccionan independientemente de H y metilo,

R' es etilo o vinilo;

R®  es hidroxi o NHSO.R?, donde R® es alquilo (C,.), cicloalquilo (Car), alquil
(Cy.s)-cicloalquilo (Cs.), fenilo, naftilo, piridinilo, alqull (Cs.)fenilo, alquil (Ci4)-naftilo o
alquit (C,-)-plridinilo; estando cada uno de los cuales mono-sustituido, disustituido o tri-
sustituido con sustituyentes selaccionados de halégeno, hidroxi, ciano, algullo (Cyy), O-
alquilo (C1.g), -CO-NH;, -CO-NHalquilo (C1.), -CO-N(aiquil (Cy))z ~NHa, -NHalquilo (C.)
y -N(alquil (C14))., donde alqullo (Ci+) y O-alquilo (C,s) estén sustituidos opcionalmente

con uno a tres atomos de halégeno; y estando cada uno de los cuales mono-sustituido
con nitro;

o R® es -N(R")R""), donde R"' y R™ se seleccionan independientemente de H,
alquilo (C,s), cicloalquilo (Cs), alquil (Cs.a)-cicloalquilo (Css), arilo y alquil (Cye)-ariic;
donde dicho alquilo (Ci.), cicloalquilo (Cs-), alqull (Cs)-cicloalquilo (Cs7), arllo y alquil
(C1e)-arllo estan sustituidos opcionalmente con uno o mas sustituyentes seleccionados
independientemente de haldgeno, alquilo (C,4), hidroxi, ciano, O-alquilo (Ci.a), -NH,,
-NHalquilo (Ci4), -N(alquil (Ci4))z, -CO-NH;, -CO-NHalquilo (C,.), -CO-N(alquil (C14))z,
-COOH y —COOQ-alqullo (Cy4); ©

R" y R™ se unen, junta con el nitrégeno con el cual estan unidos, para formar un
heterociclo monociclico saturado o no saturado de 3 a 7 miembros o un heterociclo
biciclico saturado o no saturado de 9 o 10 miembros, cada uno de los cuales contiene
opcionalmente de wuno a tres heteroAtomos adicionales seleccionados
independientemente de N, S y O y estando cada uno de los cuales sustituldo
opcionalmente con uno o méas sustituyentes seleccionados independientemente de
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halégeno, alquilo (Cs.s), hidroxi, ciano, O-alquilo (Ci.a), -NH2, -NHalquilo (C+4), -N(alquil
(Ci4))2, -CO-NH;, -CO-NHalquilo (C4), -CO-N(alquil (Ci4))2, -COOH y —COOalquilo
(Cyra);

o una sal o éster aceptable para uso farmacéutico del mismo.
2. El compuesto de acuerdo con la relvindicacion 1 en el cual

B es alquilo (C;.10), Cicloalquilo (Cs.7), 0 alquil (C4)-cicloalqulio (Cs),

a) donde dicho cicloalquilo y alquil-cicloalquilo pueden estar mono-, di- o tri-
sustituidos con alquilo (Cis) ¥y

b) donde dicho alquilo, cicloalquilo y alquil-cicloalquilo pueden estar mono-
sustituidos o disustituidos con sustituyentes seleccionados de hidroxi y O-alquilo (C14); ¥

c) donde todos los grupos alquilo mencionados pueden estar mono-, di- o tri-
sustituidos con halégeno; y

d) donde todos los grupos cicloalquilo que son de 4, 5, 8, ¢ 7 miembros que
poseen opcionalmente uno (para los de 4, 5, 6, 0 7 miembros) o dos (para los de 5, 6, o
7 miembros) grupos -CHz que no se encuentran unidos entre si directamente por se
reemplazan por -O- de manera que el dtomo de O esta unido al grupo X mediante al
mencs dos dtomos de C,;

X es O o NH; .

R es alquilo (Cas), cicloalquilo (Cs7) o alquil (Cq.9)cicloalquilo {Cs.y), donde
dichos grupos cicloalquilo pueden estar mono-, di- o tri-sustituidos con alquilo (Cy4);

L es H, —OH, -O-alquilo (Cy4), -NH,, “NHalqull (C,4) o —N(alquil (C14))2

L', L* son cada unc independientemente halégeno, alquilo (C..), -O-alquilo (C14)
o -S-alquilo (Ci4) (en cualquier estado de oxidacion tal como SO o SO,); y
cualquiera de L' o L? (pero no los dos al mismo tiempo) también puede ser H; o

L’yL'o

L° y L pueden estar unidos covalentements para formar, junto con los dos
atomos de C a los cuales estan unidos, un anilio carbociclico de 5 o 8 miembros donde
uno o dos grupos -CHz- que no se encuentran unidos entre sl directamente se pueden
reemplazar cada uno independientemente por -O- © NR", donde R® es H o alquilo (Cy4) ¥
donde dicho anillo carbociclico o heterociclico estd opcionalmente mono-sustituido o
disustituido con alquilo {C4);

R? es R¥, -NRZCOR™, -NRZCOOR™ -NRZR" y -NRZCONRYR?, donde
R® se selecciona de alquilo (Cia), cicloalquilo (Css) y alquil (Cy)-cicloalquilo (Csy),
donde dichos clcloalquilo y alquil-cicloalquilo pueden estar mono-, di- o tri-sustituidos con
alquilo (C,.a);
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R? es H o posee uno de los significados de R* segin se definid anteriormente,
R* y R® se seleccionan independientemente de H y metilo,

R' es etilo 0 vinilo;

R®  es hidroxi o NHSO,R® donde R® es alquilo (C1s). cicloalquilo (Cs), alquil
(C1e)-cicloalquilo (Ca-), fenllo, naftilo, piridinilo, alquil (C,4)-fenilo, akjull (C.4)-naftilo o
alquil (C,4)-piridinilo; estando todos los cuales opclonalmente mono-, di- o tri-sustituidos
con sustituyentes seleccionados de haldgeno, hidroxi, clano, alquilo (Ci4), O-alquilo (C,.
s), -CO-NH3, -CO-NHalquilo (C..), -CO-N(alquil (C1.4))z, -NHz, -NHalquile (C;.) y -N(alquil
(Cia))2; y estando todos los cuales opcionalmente mono-sustituidos con nitro;
o R* se puede seleccionar ademas de: -NHalquilo (C;.s), N(alquilo {C1.a))2, -Het,

7 \,__alquilc (Cy4) —N o
U o /.
0 una sal o éster aceptable para uso farmacéutico del mismo.
3. E! compuesto de acuerdo con una 0 mas de las reivindicaciones anteriores

en el cual B se selecciona de alquilo (Cag), cicloalquilo (Cs.7) ¥ alquil (Cyg)-cicloalquilo (Cs.
) )

a) donde dichas alqullo, cicloalquile y alquil-cicloalquilo pueden ser mono-, di-
0 tri-sustituidos con alquilo (C,.s); ¥

b) donde dichos alquilo, cicloalquilo y alquil-cicloalquilo pueden estar mono-o
di-sustituidos con sustituyentes seleccionados de hidroxi y O-alquilo (Ci4); ¥

c) donde cada uno de dichos grupos alquilo puede estar mono-, di- o tri-
sustituidos con fllor o mono-sustituido con cloro o bromo; y

d) donde en cada uno de dichos grupos cicloalquilo que son de 5, 6 o 7
miembros, uno o dos grupos -CHx- que no se encuentran unidos directamente entre sl se
pueden reemplazar por -O- de manera que el atomo de O se encuentra unido al grupo X
mediante al menos dos 4tomos de C.

4. El compuesto de acuerdo con la reivindicacion 3, donde B se selecciona
de etilo, n-propllo, ter-butilo, 2-metilpropilo, 1,2-dimetilpropilo, 1,2,2-trimetilpropilo, 2-
fluoroetilo, 3-fluoropropilo, 3,3,3-trifluoropropilo, ciclopropilo, ciclobutllo, ciclopentilo,
ciclohexilo, 1-metilciciopentilo y 1-metilciclohexilo y un grupo seleccionado de:

L5 SN

oovo /
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5. El compuesto de acuerdo con {a reivindicacién 4, donde B se selecciona
de efilo, n-propilo, ter-butilo, ciclopentilo, 1-metiiciclopentilo, 2-flucroetilo o 3-fluoropropilo.
6. El compuesto de acuerdo con una o mas de las reivindicaciones

anteriores, en el cual X es O.

7. El compuesto de acuerdo con una o mas de l|as reivindicaciones
anteriores, en el cual X es NH.

8. El compuesto de acuerdo con una o mas de las reivindicaciones
anteriores, en el cual R? es alquilo (C,.), cicloalquilo {Cs.7) o alquil (C,s)-cicioalquilo (Cs),
estando cada uno de los cuales sustituido opcionalmente con 1 a 3 sustituyentes
seleccionados de alquilo (Ci).

9. El compuesto de acuerdo con la reivindicacién 8, donde R® se selecciona
de 1,1-dimatiletilo, ciclopentilo, ciclohexilo y 1-metilciclohexilo.

10. El compuesto de acuerdo con una o mas de las reivindicaciones
anteriores, en el cual L* se selecciona de H, haldgeno, CHs, -OH, -OCHs, -OCHs,
-OC3Hy, -OCH(CHas)a, -NHCHj3, -NHCaH3, -NHC3H;, -NHCH(CHs)z, -N(CHa)2, -N(CHg)C2Hs,
-N(CH,)C3H; y -N{CH3)CH(CHa)..

14.  El compuesto de acuerdo con la reivindicacion 10, donde L° se selecciona
de H, -OH, -OCHjy, halégeno y -N(CHs),,

12.  El compuesto de acuerdo con la reivindicacién 11, donde L° se selecciona
de H, -OH u -OCH,,

13. El compuesto de acuerdo con una o mas de las reivindicaciones
anteriores, en el cual L' y L? se seleccionan cada uno independientemente de: halégeno,
-CHj3, -CHs, -OCHs, -OC2H5, -OCyHy, -OCH(CH,);, CF3, -SMe, -SOMe y SO;Me, por lo
cual cualqulera de L' o L puede ser H.

14.  El compuesto de acuerdo con la reivindicacién 13, donde cualquiera de L'
y L? es -CH,, -F, -Cl, -Br, -OMe, -SMe, c SO Me yelotrode L' y L?es H.

15.  El compussto de acuerdo con la reivindicacidn 14, donde L' es CHj, -F,
-Cl, -Br, -OMe, -SMe 0 -SO,Me y L?es H.

16. E! compuesto de acuerdo con una o més de las reivindicaciones
anteriores, en el cual L® se selecciona de H, -OH y -OCHy; y cualquiera de L' y L2es CHj,
-F, -Cl, -Br, -OMe, -SMe, 0 -SO;Me y el otro de L' y L*es H.

17.  E! compuesto de acuerdo con la reivindicacién 16, donde L° se selecciona
de H, -OH y -OCHj; L' es CH;, -F, -Cl, -Br, -OMe, -SMe 0 -SO;Me y L2es H.

18.  El compusesto de acuerdo con la reivindicacién 17, donde L° se seiecciona
de Hy-OCHj; L' 8s CHy, -Clo -BryLies H.
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19. El compuesio de acuerdo con una o mas de las reivindicaciones
anteriores, en el cual L® y L' esién unidos covalentemente para formar, junto con el
residuo de quinolina al cual estan unidos, un sistema anular que se selecciona de:

(R*)a R

donde cada R® es independlentemente alquilo (Ci4) y L? se define como en Ia
reivindicacion 1.

20. El compuesto de acuerdo con la reivindicacién 19, donde L es H o metilo.

21. El compuesto de acuerdo con una o més de las reivindicaciones
anteriores, en el cual R* es R®, -NHCOR®, -NHCOOR®, -NHR* o -NHCONR*'R®,
donde
R™ se selecciona de alquilo (C.s), cicloalquilo (Ca7) y alquil (Cys)-cicloalquilo (Css),
donde cada uno de dichos grupos cicloalquilo y alquil-cicloalquilo puede estar mono-, di-
o tri-sustituido con alquilo (Ci.a); ¥
R* es H o R™ seg(n se definié anteriorments; y
R® es H o metilo.

22. El compuesto de acuerdo con la reivindicacion 21, donde R? es -NHCOR®™,
-NHCOOR™ o -NHR*"

23. El compuesto de acuerdo con la reivindicacién 22 donde R® y R* se
seleccionan independientemente de: meliio, efilo, n-propilo, ipropilo, n-butilo, 1-
metilpropilo, 2-metiipropilo, terbutilo, 2,2-dimetilpropilo, 1,1-dimetilpropilo, 1,2-
dimetilpropilo, 1,2,2-trimetilpropilo, ciclopropilo, ciclobutilo, ciclopentilo, clclohexilo,
ciclopropilmetilo, ciclobutiimetilo, ciclopentiimetilo, ciclohexilmetilo, estando cada uno de
dichos grupos cicloalquilo o alquil-cicloalquilo opclonalmente mono- o di-sustituldo con
metil o etilo.

24, El compuesto de acuerdo con la relvindicacién 23, donde R*® y R se
seleccionan independientemente de metilo, etilo, n-proplio, Fpropilo, 2,2-dimetiipropilo,
ciclopentilo y ciclopentilmetilo.

25. El compuesto de acuerdo con una o mas de las reivindicaciones
anteriores, en el cual R' es vinilo.

26. EI compuesto de acuerdo con una o0 mas de las reivindicaciones
anteriores, en el cual R® es hidrox, NHSOmetilo, NHSOrstilo, NHSO-(1-metil)etilo,
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NHSOz-propilo, NHSO_-ciclopropilo, NHSO,-CHax-ciclopropilo, NHSOzciclobutilo, NHSO
ciclopentilo o0 NHSOx-fenllo.

27. Eil compuesto de acuerdo con la reivindicacion 28, donde R® es hidroxi.

28. El compuesto de acuerdo con la reivindicacién 26, donde R® es NHSO,-
ciclopropilo.

29. El compuesio de acuerdo con una o mas de las reivindicaciones
anteriores, en el cual R® es NHSON(R')R™), donde R™ y R™ se seleccionan
independientemente de H, alquilo (C14), cicloalquilo (Cs4), alquil {(C1.a)-cicloalquilo (Csy),
fenilo y alqull (C,s)-fenilo; donde dichos alquilo (C,4), cicioalquiio (Cs7), alquil (Cia)-
cicloalquilo {Cs-), fenilo y alquil {C,.s)-fenilo estan sustituidos opcionalmente con uno, dos
o tres sustituyentes seleccionados de haldégeno, alquilo (Cy.), hidroxi, ciano, O-alquiio
(Cia). -NHz, -NHalquilo (Ci.), -N(alquilo (Ci4))2, -CO-NH,, -CO-NH-alquiio (Ci4).
-CO-N(alquil (C14))2, -COOH y —COOQ(C,4)alquilo; o

R™ y R™ se unen, junto con el nitrégeno al cual estan unidos, para formar un
heterociclo monociclico de § o 8 miembros que puede ser saturado o no saturado, que
contiene opcionalmente de uno a tres heteroatomos adicionales seleccionados
independientemente de N, S y O y sustituido opcionalmente con uno, dos o tres
sustituyentes selecclonados de haldgeno, alquilo (Cy.), hidroxi, ciano, O-alquilo (Cio),
-NH_, -NHalquilo (Cs.4}, -N(alquil (C14))2, -CO-NHz, -CO-NHalquilo (Cy.), -CO-N(alquil (C,.
4))2, ~COOH y —COOQallquilo (C.s).

30. E!compuesto de acuerdo con la reivindicacion 1, donde

B es alquilo (C.,), cicloalquilo (Cs-) o alquil (Cys)-cicloalquilo (Cs7),

a) donde dichos alqullo, cicloalquilo y alquil-cicloalquilo pueden estar mono-,
di- o tri-sustituidos con alquilo (Cya); ¥

b) donde dichos alquilo, cicloalquilo y alquil-cicloalquilo pueden estar mono- o
disustituidos con sustituyentes seleccionados de hidroxi y O-alquilo (Cy4); ¥

c) donde cada uno de dichos grupos alquilo puede estar mono-, di- o tri-
sustituldo con fitilor o mono-sustituido con clore o bromo; y

d) donde en cada uno de dichos grupos cicloalquilo que son de 5, 6 o 7
miembros, uno o dos grupos -CHz que no se encuentran unidos directamente entre sl se
pueden reemplazar por -O- de manera que el atomo de O se encuentra unido al grupo X
mediante al menos dos atomos de C;

X es O o NH;

R* es alquilo (C.s) o cicloalquilo (Cs;), estando ambos sustituidos
opcionalmente con 1 a 3 sustituyentes seleccionados de alquilo (C,);
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L° es H, -OH, -OCHj, halégeno o -N(CHa)y;

L' y L2 se seleccionan cada uno independientemente de: halégeno, ~-CHa, -CaHs,
-OCHj, -OCzHs, -OCaH;, -OCH(CHs)2, CF3, -SMe, -SOMe y SO,Me, por o cual cualquiera
de L' o L?puede ser H;

R? es R, -NHCOR?®, -NHCOOR®, -NHR*' y -NHCONR?>'R?,

donde
R® se selecciona de alquilo {C.s), cicloalquilo (Cs), alquil (C,.s)-cicloalquile (Cs7), donde
dichos cicloalquilo y alquil-cicloalquilo pueden estar mono-, di- o tri-sustituidos con alquilo
(Y

R es H o R® segn se defini6 anteriormente; y

R® as H o metilo;

R'  esetioovinilo)y

RC e5 hidroxi, NHSOz,-metilo, NHSOzetilo, NHSO~(1-metil)etilo, NHSO,-
propilo, NHSOzciclopropilo, NHSO-CHz-ciclopropilo, NHSOz<ciclobutilo, NHSO-
ciclopentiio o NHSO,-fenilo.

31. El compuesto de acuerdo con ia reivindicacién 30, en el cual

B se selecciona de: etilo, n-propilo, ter-butilo, 2-metilpropilo, 1,2-dimetilpropilo,
1,2,2-trimetilproplio, 2-fluoroetilo, 3—ﬂuoropropilo, 3,3,3-trifluoroproplle, ciclopropilo,
ciclobutilo, ciclopentilo, ciclohexilo, 1-metilciclopentilc y 1-metilciclohexilo y un grupo
seleccionado de:

LE LSS

o OVO /°

Rse saleoqona de 1,1-d|metllat|lo. clclopentllo. ciclohexilo y 1-metilciclohenxilo; L°
es H, -OH o -OCHy; L' es CHy, -F, -Ci, -Br, -OMe, -SMe, 0 -SO;Me; L2 s H;

R® es -NHCOR®, -NHCOOR® o -NHR*, donde R® y R* se seleccionan
independientemente de metilo, etilo, n-propilo, ~propilo, 2,2-dimetilprapilo, clclopentilo y
ciclopentiimetilo;

R! es vinilo; y R® es hidroxi o NHSO~ciclopropilo.

32. El compuesto de acuerdo con la reivindicacién 31, donde B se selecciona
de etilo, n-propilo, fer-butilo, ciclopentilo, 1-metilciclopentilo, 2-fluoroetilo y 3-fluoropropilo;
R® se selecciona de 1,1-dimetiletilo y ciclohexilo; L° es H o -OCHsy; L @8 -CHj, -C), 0 -Br:
L? es H; y R® es hidroxi.
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33. El compuesto de acuerdo con la reivindicacion 1, de férmula

' i Rz
L N=A
0
e ? L
Q"N
H g OH
0" NRr n
donde B, L, L' y R? se definen como en la siguiente tabla
Comp. B iy L R
1001 T MeO- MeO- ,
A A,
H
1002 T MeO- MeO- .
A
é N
1003 - MeO- MeO- B
A~
é .
1004 T MeO- MeO- B
A~
(5 :
1005 I MeO- Me- _ w
A
é) ¥
1006 I MeO- Me- .
l'\
J) N
1007 T MeO- Me- B
EN
é N
1008 T MeO- Me- 4
H
1009 T Me;N- Me- , _j\k
l'\
é H
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Comp. B Lu— L1 RI
1010 I Me;N- Me-

O IO
1011 T Me;N- Me-

é ‘ \N/{

H

1012 o Me;N- Me-

5™ [0
1013 I MeO- Me-

é A

H

1014 T MeO- Me- ]

O 1
1015 T MeO- Me- 0

e A
1016 - MeO- M s

S
1017 el MeO- Me- g

O :
1018 é MeO- Me- £

NH,

1019 I MeO- Me- )

é "\uj\6
1020 I MeO- Et- 0

é '."\nl/é
1021 I MeO- Et- ,

é ° .'\H,(
1022 é MeO- Et-
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Comp. B L’ L R
1023 =T MeO- Et- ) L
A
é N
1024 K MeO- Me- ' [e
A
\ N
1025 - MeO- Me-
N < A
F H
1026 T MeO- Me- .
N
Jj N
o)
1027 I MeO- Me-
é < A
H
O —
1028 T MeO- Br- . j\
A
é N
1029 T MeO- Br- ) w
A
é N
1030 T MeO- Br-
L AL
H
1031 I MeO- Br- . _jt/k
A
é N
1032 T tBuO- Me- ,
L A
H
1033 - tBuO- Me- ] I
A
é N
1034 - HO- Me- ,
é -'.\NJ\
H
1035 [ HO- Me- R




%

Comp. B iy L R
1036 e MeO- Me- .

25 4
1037 T MeO- Me- , ¥

é 4
1038 T MaO- We- ,

é ‘\u’k
1038 - MeO- Me- £

e ”
1040 " MeO- Me- . e

<5 '\uj\<
1041 I MeO- Me- )

X L
1042 =T MeO- Cl

é YN
1043 T MeO- Br ,

X L
1044 T MeO- Ci )

X I
1045 . MeO- Cl ' i/o

él N
1048 I MeO- Me- ‘

él '\ﬂi°J\
1047 -1 MeO- Me-

é -'\HJ\O/
1048 & MeO- Cl
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Comp. B L° L R
1049 T MeO- Br .

L L
1050 T MeO- Cl '

K X
1051 I MeO- F '

K JC
1052 -1 MeO- F .

é 4
1053 -1 MeO- Cl

K I
1054 =T MeO- Br ,

K Jo
1055 T MeO- Br . 0

6 "ﬁj\r
1056 =T MeO- Br .

s S N
1057 T HO Me ,

L JX
1058 e HO Me " j\/o

é N
1059 T H Br N

6 '*uj\/'(
1060 T H Br ‘ j\D

é A
1061 é H Br 3
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Comp. B iy L' R
1062 i H Br
é '\HJ\
1083 . F Me ] ,EX
AL
é N
1064 .‘V\CF MeO- Br ) J\/
3 '\n
1065 & MeO- Br . j\/
©
1068 MeO- Br ) J\/
N <
1087 MeO- Br ) =
\( '..\N
. H
1068 ~~ MeO- Br
LE \Nw
) . H
1069 CF, :W. MeO- Br l/o
.
N
1070 MeO- Br
k- \ﬁw
1071 MeO- Br
\( ,anJvD
1072 | o~ MeO- Br J\
H:T; "\N o/L
H
1073 cﬁ\/'\,. MeO- Br
’ ':\HJ\OJ\
1074 MeO- Br 0
&- "\.Niok
o H
1075 k MeO- Br




I ST
/ o
1077 T\/E MeO- Br \ J\
N
1078 @\ MeO- Br ,{H *
1079 k MeO- Br ,-"\” /k
1080 \( MeO Br < J\
- b
1081 T\/E MeO Br Z j\/
1082 - H Cl .
Q. JK
1083 q H Cl ,QN J\/D
1084 q H Cl 'i ,L/
> N
1085 - H Cl . /l\
1086 H Cl .
q -\HJ?/\
1087 q H [o]] < /R/
N
=oal] " T L
. ¢ H 0
1089 O\ H Cl
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Comp. B L L' R
1090 EtO- Br . L
QL £,
»? H
1091 O\ EtO- Br .
A
> N
1082 EtO- Br
SN A
- H
1093 O\ EtO- Br j\ J\
-~ \H o)
1092 O\ Fro- Br ,
A
1095 Pro- Br , /g/
q. -\N
" H
1006 PrO- Br
Q. X
1087 O\ Pro- Br ,ﬁ\ J\
- .'\H o
1098 Ck H Br ' j:
N
T H
1099 CFy MeO- Br
S '\NJ\
H
1100 MeO- ci .
q- .'\N
-® H
1101 O\ EtO- Me _
e NN
" H
1102 q EtO- Me '
) Ny
-® H
1103 EtO- Me
L LA
“ H
1104 O\ EtO- Me
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Comp. B L’ L R
1105 MeO- CN .
Q. R
1108 Br MeO-
Q. L
1107 MeO- CN ) J\/
CL. <,
- H
1108 Fo MeO- Br ]
’ .\HJ\
1109 AN MeO Br
F .
R
1110 MeO- Br
! L A
e N
111 NN MeO- Br ,
L
1112 MeO- Br
w/l.":g.' "'\ﬁ*
1113 Fao™. MeO- Br 0
.&NJ\/
H
1114 F/\/\,' MeO Br (o]
L Jo
H
1115 O MeO- Br 0
o ’
e -"\n
1116 \/\‘. MeO Br [*]
.-"\NJ\/
H
1117 ¥ MeO Br [+
P A,
_ H
1118 F\/\‘- MeQ Br 4] /l\
A
1119 NN MeO Br )
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Comp. B L L R
1120 N MeO Br 0
(j "'.\NJLOJ\
o H
1121 [~~~ | MeO Br o
P S
H
1122 “¥- MeO Br 0
~ <
1123 O\ MeO CN Q
/ l"\N
H
1124 O\ MeO CN 9
<,
— H
1125 | _~_ | MeO- Ci )
- A /I\
N
1126 |CF, MeO- Cl
w_ '.‘\N
H
1127 MeO Cl
\7' “iNJ\
H
1128 \( MeO Ci ] J\
e
N
1129 . MeO Cl ) J\
y A
[ 3 N
0
1130 NN MeO Cl )
A
N
"\N
H
1132 ». MeO Cl ' J\
> \ .'\H
1133 PN MeO Cl 0
A
N
1134 CF’W' MeO Cl o
A
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Comp. B iy L R
1135 L MeO Cl o
g
N
H
1136 ( MeO Cl o
<
- N
- H
1137 MeO Cl 0
D A
N
o) H
1138 N~ MeO Cl 0
A
N
1139 NN MeO Cl ' j\/
A~
N
H
1140 > MeOQ Cl 0
> ; &H
1141 ?\4. MeO Cl 0
W PN
- 5
1142 N MeO Cl . JL ,k
Ny o
1143 L. MeO Cl 0
LI
H 4]
1144 MeO cl 0
T L I
- H
1145 - MeO Cl 0
® PN
[#]
1146 NN MeO Cl 0
< I
H
1147 NN MeO Cl (+
< L
H
1148 MeO Cl
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Comp. B L0 L R
1149 F\/\, MeO Cl 0
:'\HJW/
1150 [~~~ [ MeO ci '
N
N
1151 L MeO Cl ) J\(
> A
‘ N
H
1152 \( MeO Cl )
N
- N
1153 [~ | ™eo Ci .
'\ﬁ
1154 I MeO Br '
AN
N
1155 L MeO Br )
ol A
HJ%,
1186 [ o~.- | WMeO Br ,
A
N
1157 O\ H -SMe 0
M . c& JLk
N
1158 O\ H -SMe j\/o
; .'\H
1159 O\ H -SMe N
Jd l"\.N
H
1160 O\ H -SMe ' J\
l' . '\H
1161 O\ H -SMe ,
a" '\H
1162 O\ H -SMe
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Comp. B T L! RZ
1163 O\. H -SMe 0
s . -"'\ JL *
H o)
1164 H -CF, ) /l\
Q\ Ay
H
1165 O\ H -CF, 0
l' . '& l L
N~ o
11686 O\ H -CF5 0
’ ' .’\NL
H
1167 O\ Ci Cl 0
.
H
1168 o\ Cl Cl 0
"' -"'\ J\/k
]
1169 Cl (o]
O\' "\N/I\
H
1170 Q\ [o]] Cl )
Jo
H
1171 O\. H -SO;Me . J\
-‘ l'\
: \
1172 O\ H -SO;Me )
[] .'.l\
g N
1173 O\ H Me- q
A
N
1174 O\ H Me- 0
/ -"\NJL/
H —
1175 O\ H Me- lk
! '\u
1176 O\ H Me- ' J\
an
H
1177 O\ H Me-
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Comp. B i L' R
1178 H Me- 9
&:' 'IQHJ\OA
1179 O\ H -SO.Me 0
L I A
H
1180 O\ H -S0.Me -2
; ' -& JL/
N
1184 H -OMe
O\ -"\N/l\
H

34. El compuesto de acuerdo con la relvindicacion 1, de férmula

Li

=,

LO ! N |§ S
8]
B\NiN N?
H H o . OH
H R 0

donde B, L, L' y R? se definen como en la siguiente tabla

Comp. # B i L R
2001 e MeO- Me- ) J\/é
A~
é K
2002 I MeO- Me- ,
A
é i
2003 1" MeO- Me-
NH,
2004 -1 MeO- Me- éN’
H
2 - - 'l
005 MeO- Me '\N ~
< j H
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Comp, # B L L’ R

2006 T MeO- Me- )

K O
2007 é MeO- Me- '.'_\uj\
2008 - MeO- Me- '

o £ O
2009 é MeO- Me- ' \

CH,

2010 é MeO- Me- ' \/
2011 é MeO- Me- ' \(
2012 I MeO- Me- ) u

é 4
2013 )v MeO- Me- \Hj\
2014 J\\ MeO- Me- , w
2015 é MeO- Me- H,{”j\
2016 T 8O- Me- ‘

25 \L’O
2017 MeO- Br-
2678 \\’k Meo- We-
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Comp. # B L L R
2019 \/ MeO- Me , w
(\‘ A~
A H___
2020 - MeCO- Me , i/o
A~
! N
IS “

35. El compuesto de acuerdo con la relvindicacién 1, de formula

wi

Wy

0
0
B\OJLN N
Wl ) OH
0" N'RY

donde B, W', W? y R? se definen como en la sigulente tabla

e o e

O 2
3002 T -O- -O-

S “ I &
3003 T -CHr -O- D

o) ':,\H l

3004 é -CHzr -O- \u J\
3005 é CHr [ O An ’O
3006 é CHr | O 'iﬁ/
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Comp. # B W' w* R
3007 - -CHz- -O- L
E " “NH,
3008 " -CHr -0- 0
I'\
é ;
3009 -1 -CH» Q- LN
H
3010 T -CHz -O- , j\/o
é i
H
3011 -1 'CHz- -CHz- ,
A
é i
3012 T -CHx -CHr 'QN P
H
3013 T -CHy | -CHr , j\
~N
é N
36. El compuesto de acuerdo con ia reivindicacion 1, de férmula
R!
N=A
L2 r, IS
LZ
o]
B\oiN N §
H OH
o N
0" Nr n
donde B, L, L? y R? se definen como en la siguiente tabla
Comp. # B L L %
4001 I MaO- Me- ] j\k
A
é] i

4002 é MeO- Me- < /L
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Comp. # B LD L? R
4003 =t MeO- Me- .
A
6 A
4004 I MeO- Me- )
é <
N
H
4005 I Me2N- Me- . 0
6 "\N
H
4008 T MeaN- Nie- .
é \
4007 -1 Ma,N- Me- .
LA
H
4008 1" Me2N- Me- ,
é "\
N
H
4009 -1 MeO- Me- ‘ jr\
A
é N
4010 T MeO- Me- .
H
4011 -1 MeO- Me- L~
H
4012 -1 MeO- MeO- , j\
~N
é N
4013 -1 MeO- MgO-
é N
4014 T MeO- MeO-
LA
H
4015 [ MeO- MeO- -0




162

rd

Comp. # B L*

R’
4016 T Me- MeO- )
O ia

4017 -1 Me- MeO- ,
e .

37. Elcompuesto de acuerdo con la reivindicacion 1, de férmula

L g
L!
o)
0
B\NJLN N
H oW 0 OH
o) ﬁRo

donde B, L° L? y R? se definen como en la siguiente tabla

Comp. # B 1 L? R
5001 o MeO- Me- ‘,-'\N P
H
5002 MeO- Me- ‘
.
é i
5003 T MeO- Me- , M
A
é i
5004 MeO- Me- L~
H
5005 T MeO- Me- ,
.'\N
H
5006 -1 MeO- Me- _
A
N
5007 T MeO- Me- ' jixo
A
é :
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38. Elcompuesto de acuerdo con la reivindicacion 1, de férmula

S

donde B, L°, L', L? y R? se deflnen como en la siguiente tabla

Comp. # B L? LY L R?
6001 -1 MeO- H Me ,
A
é N
6002 - MeO- H Me _
é! )
H
6003 - MeO- H Me ,
."\N
H
6004 -1" MeO- H Me .
.'\N
H
6005 I Me H Br ,
l'\N
H
8006 - Me H Br '
.'\N
H
6007 T Me H Br 0
é "\N
H
8008 - Me H Br ' i J\
H
6009 - Me H Br
é an
H




39.
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Comp. # B L L L R
6010 T Me H Br .
.'\E
6011 -1 Me H Me ,
S i
6012 T Me H Me ) M _
é 4
6013 T Me H Me ,
é 4
6014 T Me H Me ,
é <
6015 B Me MeO- Me ' j\/o
é )
8016 T Me | MeO- | Me ) j\/k\
é L
6017 T Br H Br ' j\/
é 4
6018 T Br H Br ,
S *’%’
6019 T Br H Cl ' j\/
é i
8020 T Br H Cl ]
é .\ﬂJLr

El compuesto de acuerdo con la reivindicacion 1, de férmula

30
hj\x"? ﬁ
°0 NRY “so;-R*
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15

20

donde 8, R%y R® se definen como en la siguients tabla

155 Qd?

Comp. # B R R®

- é %,\.;L o

7002

40. Una composicidn farmacéutica que comprende una cantidad anti-hepatitis
C efectiva para combatir virus de un compuesto de férmula | de acuerdo con una o mas
de las reivindicaciones 1 a 39 o una sal o éster aceptable para uso farmacéutico del
mismo, en mazcla con un medio de vehiculo o agente auxiliar aceptables para uso
farmacéutico.

41. La composiclén fammacéutica de acuerdo con la reivindicacion 40, que

comprende ademas una cantidad terapéuticamente efectiva de al menos otro agente
antiviral.

42. La composiclén farmacéutica de acuerdo con la reivindicacién 41, donde
dicho agente antlviral es ribavirin.

43, La composicién farmacéutica de acuerdo con la reivindicacion 41, donde
dicho agente antiviral se selecciona de otro agente anti-VHC, un inhibidor de VIH, un
inhibidor de VHA y un inhibidor de VHB.

44. La composicion farmacéutica de acuerdo con la reivindicacién 43, donde
dicho otro agente anti-VHC se selecciona de agentes inmunomoduladores, otros
inhibidores de proteasa NS3 del VHC, inhibidores de la polimerasa del VHC e inhibidores
de otro blanco en el ciclo de vida del VHC.

45. La composicidn famrmacéutica de acuerdo con la reivindicacién 44, donde
dicho agente inmunomodulador se selecciona de a-interferén y a-interferdn pegilado.
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46. La composicidn farmacéutica de acuerdo con la reivindicacién 44, donde
dicho inhibidor de otro blanco en el ciclo de vida del VHC se selecciona de inhibidores de:
helicasa, proteasa NS2/3 y sitio intemo de entrada del ribosoma (IRES).

47. Un método para el tralamiento o prevencién de una infaccion viral de
hepatitis C en un mamifero administrando al mamifero una cantidad anti-hepatitis C
efectiva para combatir virus de un compuesto de formula | de acuerdo con una o mas de
las reivindicaciones 1 a 39, o una sal o éster aceptable para uso farmacéutico del mismo.

48. Un método para el tratamiento o prevenciébn de una infeccion viral de
hepatitis C en un mamifero administrando al mismo una cantidad anti-hepatitis C efectiva
para combatir virus de un compuesto de férmula | de acuerdo con una o mas de las
reivindicaciones 1 a 39, o una sal o éster aceptable para uso farmacéutico del mismo en
combinacién con al menos otro agente antiviral .

49. €| método de acuerdo con la reivindicacion 48, donde dicho agente
antiviral es ribavirin.

50. El método de acuerdo con la reivindicacion 48, donde dicho otro agente
antiviral se selecciona de otro agente anti-VHC, un inhibidor de VIH, un inhibidor del VHA
y un inhibidor de VHB.

51. El método de acuerdo con ia reivindicacion 50, donde dicho otro agente
antl-VHC se selecciona de agentes Inmunomoduladores, otros inhibidores de proteasa
NS3 del VHC, inhibidores de a polimerasa del VHC e inhibidores de otro blanco en el
ciclo de vida del VHC.

52, E! método de acuerdo con la reivindicacion 51, donde dicho agente
iInmunomodulador se selecciona de a-interferén y a-interferén pegilado.

§3. El método de acuerdo con |a reivindicacién 51, donde dicho inhibidor de
otro blanco en el ciclo de vida del VHC se selecciona de inhibidores de: helicasa,
proteasa NS2/3 y sitio interno de entrada del ribosoma (IRES).

S4. Uso de un compuesto de formula |, incluyendo una sal o éster aceptable
para uso farmacéutico del mismo, de acuerdo con una o més de las reivindicaciones 1 a
39, para la fabricacién de un medicamento para el tratamlento o prevencién de infeccitn
viral de hepatitis C en un mamifero.

55. Un meétodo para inhibir la replicacién del virus de la hepatitis C
exponiendo el virus a una cantidad inhibidora de la proteasa NS3 del virus de la hepatitis
C del compuesto de formula (1) de acuerdo con una o més de las reivindicaciones 1 a 39,
o una sal o éster aceptable para uso farmacéutico del mismo.
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58. Un articulo de fabricacién que comprende material de embalale contenido
en el mismo, que es una compasiclén efectiva para el tratamlento de una infeccién por
VHC o para Inhibir la proteasa NS3 del VHC y el material de embalaje comprende un
rétulo que indica que la composicién se puede emplear para tratar la infecclén por el virus
de la hepatitis C, y donde dicha composicion comprende un compuesto de formula (l) de
acuerdo con una © mas de las reivindicaclones 1 a 39 o una sal o éster aceptable para
uso farmacéutico del mismo.

COLO 09255 841 030 1
JDF/ID395/WPCL 9255
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RESUMEN
Compuestos de formula (I):

%ﬁ?%

donde B, X, R%, L°, L', L2, R? R'y R® se definen en la presente. Los compuestos son
5 (tiles como inhibidores de proteasa NS3 del VHC para el tratamiento de la Infeccién por
el virus de la hepatitis C.
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Inernational application No.
INTERNATIONAL SEARCH REPORT PCT/CA2004/000750 W

Box N Observations where certain claims were found unsearchabie (Continuation of Ham 2 of first shaet) }’E
This international Search Report has not been astablished In respect of cerialn claims undar Article 17{2)(a) for the following reasons:

1. mc‘laln'lhhl -
bacauss they reiate to subject mater not required to' be esarchad by this Authority, namely:

Although clatms 47-55 are directed to a method of treatment of the

human/animal body, the search has been carried out and based on the alleged
effects of the compound/composition.

2, D Claime Nos.:
bocauss they reiete 10 parts of the Intemutional Application that do not comply with the prescribed mquirements to auch
&n extent that no meaningiul iInemational Ssarch can be carried out, specifically:

a D Claima Noa.:
bacause they are depsndant claims and arg not drafted in accordance with the second and thind sentences of Aule 6.4{a).

Box Il Obsarvations whara unity of invantion ls lacking (Comtinuation of ltam $ of first aheet)

This Intamational Saarching Authosdly found multipls Inventions In this inlemational application, as foliowa:

1. D Aa all mmlmmulrd\hnmmwbyhmlmnwllmwmim Raport covers all
ssarchable cisims.

2. |:| As all ssarchable claime could be searchad without effort [ustitying an adkiitional fes, this Authority did not Invite payment
of any additional fee.

a An ot the Ired additonal ssarch jees ] the icant, this mtamational Ssarch
[_] A8 ooty some ot he reired actonial ssarch jee weve trmaly pakd by the apgiicant, tis Fapart

4. No Inad adgditonal ssarch 1908 wore Umely the applicant. Consacqueantly, this ntsmationa) Ssarch Report Is
D mﬂmﬁnn|mmnmmmm?udmb:;nu:awuw%-m:

Remark on Protsst D The additional search fees were accompanied by the applicant's protest.

D No protest accompanied the payment of additional search fees.
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AU 5273199 A 06-03-2000
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CA 2338946 Al 24-02-2000
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1D 27839 A 26-04-2001

JP 2002522554 T 23-07-2002

’ NO 20010683 A 02-04-2001
NZ 510396 A 27-02-2004

PL 346626 Al 25-02-2002

sK 2062001 A3 08-10-2001

TR 200100432 T2 21-09-2001

TR 200200129 T2 21-06-2002
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PATENT COOPERATION TREATY

From the
INTERNATIONAL SEARCHING AUTHORITY

PCT ;?‘8
WRITTEN OPINION OF THE
see form PCTASA220 INTERNATIONAL SEARCHING AUTHORITY
(PCT Rule 43bis.1)
Date of malling
(daymonthirear) see form PCTASAR10 (sacond sheet)
Applcarta or agents flle reference FOR FURTHER ACTION
see form PCTASAZ220 See paragraph 2 below
Imemational application No. imamational flling date (dayénonthyear) Priorily dae (dayinonihirear)
PCT/ICA2004/000750 19.05.2004 21.05.2003

imternational Patent Classification (IPC) or both national classification and IPC
CO07D417/04, CO7K508, A61P3100

Applicant
BOEHRINGER INGELHEIM INTERNATIONAL GMBH

1. This opinion contains indications relating to the following items:

X Box No.| Basls of the opinion

B BoxNo.ll Priority

B BoxNo.lll Non-sstablishment of opinion with regard to novelty, inventive atep and Industrial applicabliity
O BoxNo.IV  Lack of unity of invention

K BoxNo.V  Reasoned statement under Rule 43bis.1(a){l) with regard to novelly, inventiva step or Industrial
applicabliiy; citations and explanations supporting auch statement

O BoxNo.Vl Certaln documents cited
O Box No.Vil Certaln defects In the intemational application
O Box No.Vill Ceriain cbservations on the intemational application

if a demand for international preliminary examination Is made, this opinion will usually be conskiered to be &
written opinlon of the Intemational Preliminary Examining Authorlly ("IPEA"). However, this does not apply where
the applicant chooses an Authority other than this one to be the IPEA and the chasen IPEA has notifed the
International Bureau under Rule 86.1bis(b) that written opinions of thia International Searching Authority

wiil not be so conskdered.

If this opinlon s, as provided above, conskianed to be a written opinion of the IPEA, the applicant is Invited to
submit to the IPEA a wriiten reply together, where appropriate, with amendments, before the expiration of three
months from the date of malling of Form PCTASAZ220 or before the expiration of 22 months from the priority daie,
whichever expires later.

For further options, see Form PCTASAZ220.

3. For further detalls, see notes to Form PCTASAZ20.
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Name and maling address of the ISA: Authorized Officer f‘"\
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j D-80298 Murier " Schmid, A { @ :
- Tel. +49 89 2398 - 0 Tx: 523658 epmu d

Fax: +49 69 2399 - 4485 Telephone No. +49 89 2308-8501 i~




WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCT/ICA2004/000750 }

Box No.| Basis of the opinion

1. With regard to the language, this opinion has been established on the basis of the intemnational application in
the language in which it was field, unless otherwise indicated under this item.

O This opinion has been established on the basis of a translation from the original language into the following
fanguage , which is the language of a translation fumished for the purposes of intemational search
(under Rules 12.3 and 23.1(b)).

2. With regard to any nucleotide andior amino acid sequence disclosed in the intemational application and
necessary to the claimed invention, this opinion has been established on the basis of:

a. type of material:

[0 asequence listing
O table(s) related to the sequence listing
b. format of material:
O in written format
{1 In computer readable form
c. time of filingfurnishing:
O contalned in the international application as filed.
O filed together with the intemational application in computer readabie form.
00 fumished subsequently to this Authority for the purposes of search.

3. O In addition, in the case that more than one version or copy of a saquence listing andbor table relating thereto
has been filed or fumighed, the 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.

4. Additional comments:;



WRITTEN OPINION OF THE Intemational applicaﬁonﬂ
INTERNATIONAL SEARCHING AUTHORITY PCT/ICA2004000750 3@

Box No. Il Priority

1. @ The following documant has not been fumished:
& copy of the eariier application whose priority has been claimed (Rule 434s.t and 66.7(a)).

0O transiation of the eartier application whose priority has been claimed (Rule 43bis.1 and 66.7(b)).

Consequently it has nqt been possible to congider the validity of the priority claim. This opinlon has
nevertheless been established on the assumption that the relevant date is the claimed priority date.

2. 00 This opinion has been established as if no prionty had been claimed due to the fact that the priority claim
has been found invalid (Rules 43kis.1 and 64.1). Thus for the purposes of this opinion, the intemational
filing date indicated above is considered to bo the relsvant date.

3. Additional ohaervations, if necessary:
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WRITTEN OPINION OF THE Intemational application N@
INTERNATI NAL SEARCHING AUTHORITY PCTACA2004000750

Box No. lll Non-establishment of opinion with regard to novelty, Inventive stsp and industrial
applicabliity

The questions whether the claimed invention appears to be novel, to invalve an inventive step (to.be non
obvious), or to be industrially applicable have not been examined in respect of:

]
=

the entira Intemational application,
claime Nos. 47-55

because:

the said international application, or the said claims Nos. 47-55 relate to the following subject matier
which does not require an intemational preliminary examination (gpeciy):

800 soparate sheet

the description, claims or drawings (indicate particular elemants beiow) or said claims Nos. are so
unclear that no meaningful opinian could be formed (specily).

the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion
could be formed.

no intemational search report has been established for the whole application or for sald claims Nos.

the nuclectide andlbr amino acid sequence listing does not comply with the standard provided for in Annex
C of the Administrative Instructions In that:

the written form O has not besn fumnished
O does not comply with the standard
the computer readable foom [0  has not been fumigshed
O does not comply with the standard
the tablea related to the nuclectide andbr amino acid sequence listing, if in computer readable form only, do
not comply with the technical requirements provided for in Annex C-bis of the Administrative Instructions.

See separate sheet for further detalls



WRITTEN OPINION OF THE

INTERNATIONAL SEARCHING AUTHORITY

International application No;%'l-'

PCT/ICA2004000750

Box No.V Reasoned statement under Rute 43b/s.1(a)l) with regard to naveity, inventive step or
Industrial spplicabliity; citations and explanations supporting such statement

1. Statement

Novetty (N)

Inventive step (IS)

Industrial applicability (I1A)

2. Citations and explanations
s00 separate sheet

Claims
Claims

: Clalms

Claims

: Claims

Claims

1-56

1-56

1-46,56



WRITTEN OPINI N OF THE Intemational application No.
INTERNATIONAL SEARCHING
AUTHORITY (SEPARATE SHEET) PCT/CA2004/000750

Claims 47-55 relate to subject-matter considered by this Authority to be covered
by the provisions of Rule 67.1(iv) PCT. Consequently, no opinion will be
formulated with respect to the industrial applicability of the subject-matter of these
claims (Article 34(4)(a)(l) PCT).

ReliemV
Reasoned statement with regard to novelty, Inventive step or industrial

applicabllity; cltations and explanations supporting such statement

1)

2)

3)

Reference is made to the following document/s/:
D1: WO 00/09543 A (BOEHRINGER INGELHEIM CA LTD ; GOUDREAU
NATHALIE (CA); GHIRO ELISE (CA)) 24 February 2000 (2000-02-24)

Document D1, which is considered to represent the most relevant state of the art,
discloses in the examples as mentioned in the search report compounds which
differs from the present compounds in a carboxy or substituted carboxy group
attached to the cyclopropyl residue.

Accordingly, the subject-matter of the present claims therefore new (Article 33(2)
PCT).

A skilled person looking for alternative hepapitis G inhibitors would surely not try to
remove just the carboxyl group found to be essential for the known compounds
with a reasonable expectation of success to obtain compounds with the desired
properties as could be proved by the applicant on pages 110 - 112.

Therefore the present subject-matter also invoives an inventive step with regard
Article 33(3) PCT.

For the assessment of the present claims 47-55 on the question whether they are

Ao



WRITTEN OPINION OF THE Imtemational application No.
INTERNATIONAL SEARCHING G‘\
AUTHORITY (SEPARATE SHEET) PCT/CA2004/0007

industrially applicable, no unified criteria exist in the PCT Contracting States. The
patentability can also be dependent upon the formulation of the claims. The EPO,
for example, does not recognize as industrially applicable the subject-matter of
claims to the use of a compound in medical treatment, but may allow, however,
claims to a known compound for first use in medical treatment and the use of such
a compound for the manufacture of a medicament for a new medical treatment.



with the one chose by the qeplican:, The fill name or two-lstier cods of that Authority may be indicosed by the applicont on the Bne belew:

The demand st be filed directly with the competent International Prelininory Exowining Authorily or, if two or more /sdhoritiss are competen, é
1PEA/

PCT CHAPTER Il
DEMAND |
unduA:ﬁcle!loﬂhehultCoopenﬁm‘huﬁbw
m:k-mgnd' requests that the international i ified be the subject of
mmmﬂpdmhqmmm bﬂlﬂwmcoopﬂlﬁm'n':g.wt
Fox International Prelimi Examining Authority usa only
Identification of IPEA Date of reosipe of DEMAND

BexNo.I IDENTIFICATION OF THE INTERNATIONAL APPLICATION l;g;:n'l or agent’s file reference

Intarnationa! spplication No. Interaations! filing date (davinonth/Aesr) (Bartlemt) Priarity date (dawinonth/rear)
PCT/CA2004/000750 18/08/2004 2170872003
Title of invention

HEPATITIS C INHIBITOR COMPOUNDS

BoxNo.II AFFLICANT(S)

- e : Telephone No.
N e it e o e G ey] o |01 48 6132 77 2328
BOEHRINGER INGELHEIM INTERNATIONAL GmbH Facaimile No.
Binger Strasse 173 011 48 8132 77 3000
55118 Ingelheim Telegrinter No.
Germany _
. Applicant’s registration No, with the Office

State (ikat is, country) of pationality: - | Swute (thatis, counsry) of residence:
DE DE

Numec and sddrose: Famly aume filloend by ghon noms; for o iogel extty, fl qficial dvigrantion. Tha axkivess et bnchoale proatel code and raaut of coentry)
BOEHRINGER INGELHEIM PHARMA GmbH & CO KG

Binger Strasse 173

55118 ingalhelm

Germany

SStEnahrumy)ofM: I ggmumjduﬁﬂn:

Nams and address: (Fanily sam followad by ghvm vave; for # legal enity, full officisl desigmotion. The addrexs sunt inciuds postl cods snd name of comry)

LLINAS-BRUNET, Montse
2100 Cunard Street

Laval, Québec

H78 2G5

CANADA

State fihat iy, country) of residence:

Stawe (ithat ir. couniry} of nationality:
CA

Purther applicants sm indicated on & comtinustion shoot.

Form PCT/IPEA/40] (first abeet) (.llnl.llry_ﬂ“) Sex Noias o the demand form



244

. International spplicstion No. ’b
SN 2 PCT/CA2004/000750
Ceostinuation of Bax Na. I1 APPLICANT(E)
J mowe of the following mub-ezres is uned, this shaut should not be inchudes! is the demand.
=-Nl;ondld&-: (Family me foliowed by given mae; for u kgl walty, full officiel desiguation. The adiress st incinde postal code snd e of country)

BAILEY, Murray, D.

2100 Cunard Street

Laval, Québec

H7S 2G5

CANADA

State: (that is, country) of naticnality: State (that is, conntry) of residence:

CA CA

Narma and address: (Famlly na fillowad by givet naww; for o lagl watly, Al officiel destguston. The akdvess sust inciule postel code eval e of coumry )

BHARDWALJ, Punit

2100 Cunard Strest

Laval, Québac

H7S 2G5

CANADA

State (thet is, country) of nationality: State (that iz, country) of residence:

IN CA

Name and address: Family nome followad by given noms; for o legod ey, foll oficial desiguotion. The ckiess want inchule possel cods end wesw of cusry)

BORDELEAU, Josée
2100 Cunard Street
Laval, Québec

H7S8 2G5

CANADA

State (thet is, cotry) of naticnality: State (that is, cowniry) of residence:
CA CA

Nume and address: (Fanily seus follownd by ghvn neus; for 8 kegal eutly, full official designotion, The axkireys suat inchudy posial oode and neww of cory)}
FORGIONE, Pasquale

2100 Cunard Street

Laval, Québec

H7S 2G5

CANADA

sc-xm-ha-ryarmm State fthat iz, country) of residence:

m Further spplicants are indicated on snother continuation shest.

Form PCT/IPEA/401 (continuation sheet) (Jantmry 2004) Sae Notes o the damand form
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" | Imemstional spplication No.
ShoetNo. .3, PCT/CA2004/000750

Contlnuatisnof BexNo. I  APFLICANT(S)
Y none of the following sub-baves ir ssad, this sheat should not be includad in the dawand

I

Name and address: (Fimily aame fallwad by gives none; fir a egal stlty, Al gficial desigaation. The sliivess snest inchuds posial cods and wame of camiry)

GHIRO, Elise

2100 Cunard Street
Laval, Québec

H7S 2G5

CANADA

Stxin (that is, cousstry) of nationality: State (that is. country) of regidence:
CA CA —
Name and address: Famlly nas fillownd by gives noms; for a legal anilyy, fill official deslgnation. The adirers st includs postal code and nawe of cnstry)
GORYS, Vida

2100 Cunard Street

Laval, Québec

H7S 2G5

CANADA

State (that is, conetyy) of nationality: - State (that is, camtry) of residence:
CA CA
Name and addrem: (Fauily nume folwsd by ghen namy: for a legal entily, fill officiel desiguasion. The adkireas wecst inchels possel code and nene of cneury)

GOUDREAL, Nathalie
2100 Cunard Street
Laval, Québec

H7S 2G5

CANADA

State (that is, eosmtry) of aationaliry: Stute fihat iz, country) of residence:
CA CA

Name and address: (Fandly nour followed by glun naws; for « lgal sntity, ol officisl designation. The adress went include postel code and mom of coumary)
GOULET, Syivie

2100 Cunard Street

Laval, Québec

H7S 2G5

CANADA

Sa:{ﬁnh.mry)ofmﬁudiw: State (that is, country) of residence:

m Further applicants arc indicatod on another continustion sheet,
Faorm PCT/IPEA/A01 {contismation sheet) (Janmary 2004) See Notes to the demand form




Interpatinnal applicsrion No.

StowNo. .4, PCT/CA2004/000750

Contisustion of Box Ne. &I APFLICANT(S)
' mome of the following nd-benes s uxad, this shest should not be included in the demand.

Name and address: Fasily e followsd by gives neme; for @ lagal ersity, fill aficial designation. The address wact Includs povtal code end news of comary)

HALMOS, Teddy
2100 Cunard Street
Laval, Québec

H7S 2G5

CANADA

State fbhat is, country) of nationality: State fthat Is, country) of residence:
CA CA

Namne and address: Family nane followed by givm neww; fir & lagal outy, full aficiel deignaton. The address sant include poatel code and name of couwry)
RANCOURT, Jean

2100 Cunard Strest

Laval, Québec

H7S 2G5

CANADA

State (that ir, country) of nationality: : State (that Iy, cownry) of residence:
CA CA

Naxne and address: (Foudily neny followed by ghan newe; jor s ksl ey, fll official designation. The adkiress st inchale postel code snd nens of ooy}

State (that is, conmivy) of nationalry: Sutn fthat is, cosntry) of residonce:

Name and address: (Fanily nane fallnvad by ghvn name; for o egal sxsitn, Sl official designation. The adiiresy nuust inchede possal cods and same of coamtrn)

Statc fthat is, coumiry) of nationality: State (that is, coumrry) of residence:

[[] Purther applicenss are indicated o ancher coatimation sheet

Form PCT/IFRA/401 (contimuation sheet) (January 2004) Sew Notes 1o the demand form
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International spplication No.
Shost No. .9, PCT/CA2004/000750
BoxNo. Ill AGENT OR COMMON REPRESENTATIVE; OR ADDRESE FOR CORRESFONDENCE

The following person is agent [[] common reprosentative
nll has been sppointad earlier and represents the applicant(s) also for internationa! preliminary examingtion,
D is hereby appointed and any earlier appoloment of (m) sgent{s)/common represeniutive Is hereby revoled.
i for before the International i Authority, in addition
|:| Lﬂ‘mﬁm“mm . Preliminary Examining ty, in Y

Name and sddress: l-tﬂb-d .nu-.. #'WWMMM Telephone No.

OGILVY RENALULT / Victoria Heppell, Agent Facsimile No.

c/0 BOEHRINGER INGELHEIM (CANADA) LTD. " | (450) 682-8434

2100 Cunard Strest Teleprintar No.

Laval, Québec

H7S 2G5 Agent's registration No. with the Office
CANADA .

space above Is used bhﬁm&?ﬁmbm eu':q:uue ba-nlt.dh'

Box No. IV BASIS FOR INTERNATIONAL PRELIMINARY EXAMINATION

Statement concorning amendments: ¥ )

1. The applicant wishes the international preliminery examination te start on the basis oft
the intemational spplication as eriginally filed
the description s crigizally iled

as amended under Article 34

as originally flled

s amendad under Article 19 (together with any aceompanying staternent)
as amended under Article 34

the drawings as eviginally filed

as smended under Article 34

the claims

CiC]kd [

2. D ‘The spplicant wishes any amendment to the claims under Article 19 to be considared as reversed. .
D ﬂwmmmdmwmmuhmwumam

time limit under Rule 69.1(d).

4. fcant expremly wishes the ntemational preliminary examinarion to start earlier than at the expimtion of the
lppl time limit under Rule S4id.1(n). .

* Whare no check-box is marked, international ime examination will start on the baxis of the international application
- mdu-.m:eoz.dm under Article 19 snd/or aroendments of the international spplcation
under 34 pre received Examining Authority before it has begun to draw up & written opinton

whhmdnnﬂpﬂhhnymhuﬂnml.unmmd.

which is the langnage in which the internationsl application was flled.

[[] whichis the langnage of a tranalation farnished for the purposes of international search.

[] which is the language of publication of the internatianal application.

[[] which s the language of the muslation (so be) furnished fur the purposes of Internstional preliminary examination.

Box No.V ELECTION OF STATES

The filing of this demand constitutes the election of all Contracting States whigh are designated and arc bound by Chapter II of the
PCT.

Form PCT/IPEA/401 (second sheet) (Janusry 2004) See Notes 10 the demand form
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International spplication No.
Shest No. . B PCT/CA2004/000750
Bexz No. VI CHECK LIST J
The demand is accampanied by the following elaments, in the language referred 1o in For Irternational Preliminery
Box No. IV, In.rﬁcmbzfumdmhmmhﬂm Exsmining Authority use only
received Dot received
1. tanslation of international application sheets (| O
2. amendments under Asticle 34 theots (| O
3. copy (or, where required, translation) of
amendments under Article 19 sheets a O
4. copy (or, where required, translation) of
samment under Article 19 shoets O O
3. loter sheets - O
6. other frpecify) theets | O
The demand is also accompenied by the ibemy(s) markod bolow:
1.[K] fee calculation sheet 5.[] swmtement explaining lack of signatare
2.[] original separate power of attormey 6.[7] sequence listing in computer resdable form
3 igi of 1 tables i readable form related 1o
4g mnﬂm“my O in camputer .
afurence ammber, ary: | 8.1 other apexify:

Box No. VII SIGNATURE OF APFLICANT, AGENT OR COMMON REFRESENTATIVE
Naxt 1o sach riguaturs, indicass the nawe of she person signing and the capacily is which the persnn slgns (3 such capactly is wos obvicss from resiing the deman).

Yletoris. gt
Oglivy Renault
Victoria Heppell, registration no. 11270

For Interutional Preliminary Examining Authority use only
1. Date of scmal receipt of DEMAND: .

2. Adjusted date of recelpt of demand due
to CORRECTIONS under Rule 60.1(b):

3_D The date of receipt of the demand is AFTER the G.D The date of receipt of tho domand is AFTER tha
expiration of 19 months from the priority date snd of'the time Hmit under Rule 545is. l(l)lnd

item 4 or S, below, does not spply. item 7 or 8, bolow, docs not apply.

[[] The spplicant has bem informed accordingly. 7. "The date of receipt of the demand is WITHIN the time

limit under Rule 545is.1(s) as axrended by virtoe of
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For Intarnational Buresp uso culy

|Dundnulvdﬁull’l.Aw
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intemational Patent Classification (IPC) or national classification and IPC
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Appiicant
BOEHRINGER INGELHEIM INTERNATIONAL GMBH et al.

1.  This report is the intemationai praiiminary examinetion repar, established by this Intemnational Preiiminary Examining
Autharity under Article 35 and tranamitted to the applicant according to Articls 36.

2. This REPORT conalsta of a total of 8 sheets, including this cover sheet.
3. This report s also accompanied by ANNEXES, compriaing:
a. 0 sent to the applicant and to the international Bureau) a total of sheets, as followa:

[0 eheets of the description, claims andbr drawings which have been amended and are the basis of this report
andbr sheets containing rectifications authorized by this Authority (eee Rule 70.16 and Section 807 of the
Administrative Instructions).

O sheets which supersede eariier sheets, but which this Authority conskiers contaln an amendment that poes
beyond the disciosure In the interational application as flled, as Indicated In item 4 of Box No. | and the
Supplemental Box.

b. 1 (sent to the international Bureau only) a total of (indicats type and number of electronic carrier(s)) , contalning a
sequence Hsting andbr tables related thereto, In computer readable form only, as Indicated hﬂnSuppbrmmnl
Box Relating to Sequence Listing {(see Saction 802 of the Adminisirative Instructions).

4, This report containe indications relating to the following tems:

2 BoxNo.!  Basis of the opinion

] BaxNo.ll  Priordty

B Box No.lll Non-establiehmant of aplnion with regard to novelty, inventive step and industrial applicablitty
0 BoxNo.IV  Lack of unity of invention

® BoxNo.V  Reasoned statement under Asticle 35(2) with regard to novelty, inventive step or induatrial
applicability; cltations and explanations supporting such statement

] Box No.VI Certain documents oited
O Box No. VIl  Certain defects In the international application
O Box No. VIl Cartain observations on the International application

Daie of submission of the demand Date of complation of s report
17.11.2004 04.04.2005
Name and maling address of the nemational Authorized Officer
preliminary examining authority: /""s
European Patemt Office Telephong No. +48 89 2308- \
’ 0-80298 Munich ‘
Tel. +49 69 2380 - 0 Tx: 523856 epmu d I
— & Fax: +49 89 2300 - 4465 &L



INTERNATIONAL PRELIMINARY REPORT Intemational application No.
ON PATENTABILITY PCTACA2004000750

Box No.1 Basls of the report

1. With regard 1o the language, this report is based on the intemational application in the language in which it was
filed, unieas otherwise indicated under this itern.

CJ This report is based on translations from the original language into the following language ,
which is the language of a transtation fumished for the purposes of:
O international search {(under Rules 12.3 and 23.1(b))
[] publication of the intemational application (under Rule 12.4)
O international preliminary examination (under Rules 55.2 andbr 55.3)

2. With regard io the slemsnts* of the intemational application, this report is based on {replacement sheels which
have been furnished io the recelving Office in response o an invitation under Articie 14 are referred o in this
report as “originally filed” and are not ennexed o this report).

Description, Pages
1-141 as originally flled

Clalms, Numbars

1-50 as originally filed
Drawings, Sheets
1M as orginally filed

0 asequence listing andbr any related table(s) - see Supplemental Box Relating to Sequence Llisting

3. O The amendments have resulted in the cancellation of:

O the description, pages

O the claims, Nos.

0 the drawings, shastsfigs

0 the sequence listing (specily):

O any table(s) related to sequence listing (specify):

4. 00 This report has been established as if (some of) the amendmants annexed to this report and listed below
had not been made, since they have been conskiered to go beyond the disclosure as filed, as indicated In the
Supplemental Box (Rule 70.2(c)).

O the description, pages

O the claims, Nos.

O the drawings, sheelafigs

O the sequence listing (speciy):

O any tabla(s) reiated to sequence listing (specify):

* If item 4 applies, some or all of these sheets may be marked "superseded.*
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INTERNATIONAL PRELIMINARY REPORT Intarnational application No.
N PATENTABILITY PCT/ACA2004/000750

Box No. il Non-establishment of opinlon with regard to novolty Inventive step and Industrial
applicabllity

1. The questione whether the claimed invertion appears to be novel, to invoive an inventive step (fo be non-
obvious), or to be industrially applicable have not been examined In respect of:

O
=

a

the entira itematlonal application,
clalms Nos. 47-55
because:

the said Intamational application, or the sald claims Nos. 47-55 relate 1o the following subject matter which
does not require an intemational preliminary examination (specify):

see ssparate sheet

the description, claims or drawinga (indicate particular elemenls below) or said clalms Nos. are so unclear
that no meaningful opinion coukl be formed (speciiy).

the claims, or sald claims Nos. are 8o Inadequately supported by the description that no meaningful opinion
could be formed.

no intemational search report has been established for the said claims Nos.

the nucleotide andbr amino acid sequence llsting does not comply with the standard provided for in Annex
C of the Administrative Instructions In that:

the written form O has not been fumished
OO does not comply with the standard
the computer readableform [0 has not been fumished
O doss not comply with the standard
the tables related to the nucleotide and/r amino acld sequenca listing, if in computer readable form only, do
not comply with the technical requirements provided for in Annax C-bis of the Administrative instructions.

Ses separate sheet for furthar details
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Box No.V Reasoned statement under Article 35(2) with regard to noveity, inventive step or Industrial

applicability; ciations and explanations supporting such statement

1. Statement
Novelty (N) Yes:
No:
Invantive step (IS) Yes:
No:
Industrial applicability {IA) Yes:
No:

2, Citationa and explanations (Rule 70.7):
see separate sheet

Claims
Claims
Claims
Claims

Claime
Claims

1-56

1-46,58
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INTERNATIONAL PRELIMINARY International application No. 3«5
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(SEPARATE SHEET) PCT/CA2004/000750

Be Item I

Non-establishment of opinion with regard to novelty, inventive step and industrial
applicabliity

1) Claims 47-55 relate to subject-matter considered by this Authority to be covered
by the provisions of Rule 87.1(iv) PCT. Consequently, no opinion will be
formulated with respect to the industrial applicability of the subject-matter of these
claims (Article 34(4)(a)(l) PCT).

BeltamV
Reasoned statement with regard to novelty, inventive step or industrial

applicability; citations and explanations supporting such statement

1) Reference is made to the following document/s/:
D1: WO 00/08543 A (BOEHRINGER INGELHEIM CA LTD ; GOUDREAU
NATHALIE (CA); GHIRO ELISE (CA)) 24 February 2000 (2000-02-24)

Document D1, which Is considered to represent the most relevant state of the art,
discloses in the examples as mentioned in the search report compounds which
differs from the present compounds in a carboxy or substituted carboxy group
attached to the cyclopropyl residue.

Accordingly, the subject-matter of the present claims therefore new (Article 33(2)
PCT).

2) A skllled person looking for altemative hepapitis C inhibitors would surely not try to
remove Just the carboxyl group found to be essential for the known compounds
with a reasonable expectation of success to obtain compounds with the desired
properties as could be proved by the applicant on pages 110 - 112.

Therefore the present subject-matter also Involves an inventive step with ragard
Article 33(3) PCT.

3) Forthe assessment of the present claims 47-55 on the question whether they are
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INTERNATI NAL PRELIMINARY Intemnational application No. ‘b
REPORT ON PATENTABILITY
(SEPARATE SHEET) PCT/CA2004/000750

industrially applicable, no unified criteria exist in the PCT Contracting States. The
patentability can aiso be dapendent upon the formulation of the claims. The EPO,
for example, does not recognize as industrially applicable the subject-matter of
claims to the use of a compound in medical treatment, but may allow, however,
claims to a known compound for first use in medical treatment and the use of such
a compound for the manufacture of a medicament for a new medical treatment.
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