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

Copia def examen preliminar internacional efectuado por la Autoridad Internacional de Examen preliminar (IPEA)
D Traduccion def examen preliminar internacional efectuado por la IPEA

D De ser el caso, copia del contrato de acceso

D De ser el caso, documento que acredite la licencia o autorizacion de uso de conocimientos tradicionales de las comunidades
indigenas )
De ser el caso, certificado de depdsito del material biolégico

E Arte final 12 x 12

D De ser el caso, informacion sobre otras solicitudes de patente o titulos obtenidos en el extranjero por el mismo titular o su
causante, relacionadas parcial o totalmente con la invencién de esta solicitud
m De ser el caso, modificaciones efectuadas a la solicitud internacional.

Oftros: Extractos

(1) FIGURA CARATERISTICA

Instrucciones para la presentacion de los ane>£s, ver reverso de esta pagina



[ @ B00174089-2

RiT : :
SUPLRINTENDENGIA DL INDUSTRIA Y COMERGIO

BHEHAGHRARER IRNEBHARI AR
No. 10-000580- -00000-0000

Dep. 2020 DIR NUEVASCR
tve: 378 FASENACIONALI

Fecha 2016-01-05 16:23:40

Folios: 343

11

PATENTEIYN

ira
Act 411 PRESLNTACION

. Pz COHSiGEMALDIOH zpzy:

CORSIoRAL IR
. gzt C 0 R COEOFOT 0 mm
CANT. RENTISTICO ) o ~
85 EiAREH DE PATENTARILIGAL DE INVER
[OIAL ¢ H




| | 0
2009/016

S L RING LNDLNCIA DL INDUS TRIA Y COMERCIO
TR URARLERARA
! | !
. No. 10-000580- .00000-0000
Cocha 2010-01-05 162340 Dep 2020 DIK NULVASCR
fra 11 pPatENTEIYE fve 378 l‘r’\StNAC&ONAU
At 411 PRUSLNTACION Rolios: 343
\>, PR e e I - et - - = - === - - - //
§ S323i2
CUEHTA o mne - - -
L FELHA PO br, PAED
e
SiRigibs )
URCH

pted




‘.
2009/016 |

SUPLRINTLNDE ENCIA DL INDUSHRIAY COMLRCIO

AL mﬁ%ﬂmﬁmﬁm

580- .00000- -0000
F@hﬁ’ﬁ(ﬂﬂ\ﬁ*h)ﬁﬁ) Da>4u(DM“¢AVASuh
s A1 pAILNTEIYIL Cvo. 378 FASENACIONALL
. . Act.att PhLSLN\AuON Folios: 343

.,

?é}i(ﬁg‘f

T4 sfiiz

e




Ry
': ,;3 Oy
- e
Iy
srena Y CC OMERCIO

NDLNGIA DL 1R UL

S

¢ AR

1.05 1623 40 Wep 2020 DR NUEVASCR

eecha 20100
Lve. 378 t—AbLNAC\ONALl

\ (o A1 PATENTLIYH
Ao 471 PRESL UNTACION  Folios 343
~ L e = e - L

1 SG005-01-0Y9
SALALES S 4 7 E‘M:.H\“-*‘"f
= GRIEDAD | 51

— 1
iLIAL & ; o
5 12,000,400

PEDIENTE Ne.




2Ny -

ot
b

EURHARRUREALRRRRIRIQEIRHR)

-1 + £ e i

No. 10-000580- -00000-0000

1 2010-01-05 162340 Dep 2020 DIRNULVASCR

7 PATLNTLIVH Lve: 378 FASENACIONALI
Act 411 PRLSENTACION Folios: 343 )
—_ —_ R —~

—_— . [,

: DE PROPIEDAL

7

i DR URA TR




' 20&)9%16 A

EMDEACIA BE

S RINTINDL NCIA DL INDUSIRIAY COMLRCIO

4 MRIMAARN T

10-000580- -00000
"’)1') 11-05 1623 40 D 2020 DIR NULY FASTR
’1 PATENTEYH Lv? 78 F—ASLNAUONAU
A1 PRESEN(ACION ko.hu:,‘ 543

o

]

4 L E PR T 0 si gz

g




2008/0 14

_.4_4_4_4_'4_4._._.,-_.*-4_4.4‘_, -

SUPLRINTENGL NCIA D INDUS SIRIAY COMERCIO

~f Iiﬁfﬁiﬂlﬁiﬁﬂlﬂmmmliiliﬂim! |

! 0060580- -00000 0000

. Fecha 2010-01 05 18:23:40 Jep 2020 DIR NUEVASCR
, tra 11 PATLN LY Lve 3478 I—ASLNA(“IONALS

‘ Act 411 PRESENTACION Faolios: 343

AN

N —— e —_——— //

"o




e
AA DL INDUS

g

AAY COP-m;HClO

- A
No.10 00580- -00000
Dep 2020 OIR NUEYASS
ASENAGIONAL

‘ (100105 1672340
Lve 378 F

Fecha.

fra 11 PALENTLIYE

Act. 411 PRESENTACION Fotios: 343 :
N .
N J— S I—

i -
i -
1 Paf i
- ¥r. FABD

A
i

\5



2003/8

RIT @ BOO174089-7
SUFL N LNDLNL A DL H\\Dl)o\h\i\ Y COM\LRC\O

ﬁﬂ%ﬁNﬁNﬁMﬁﬁWﬁ

000580

273 40

techa ‘_()'\( 30105 16.
pAT Ml EAYH Ve
CION Folns: 343

1ra. W
Act 411 )LgLN‘AJ
\"—-( - .____._,.,_.‘,___,......_._._. .-
£183: O 4 -
CORSIENE IO
I O# EExiz
TG FARD
i HE e
CUEdTA S
4, gl P
FECHA el
¥r. PAbl

GaNCT
BANCO DE RDBOTS
L OF BUGOTA 0a2/:
ERTAR MO
Fatits ) ,U X‘[b a‘““ l.xh.

XTI
COMCERTD
FIEPEETY
RLEFIU

e
x
==
L




g% SUPERINTENDENCIA DE INDUSTRIA'Y COMERCIO
AR 4 . DIVISION DE NUEVAS CREACIONES
Industria y Comercio TARJETA ARCHIVO PROPIETARIOS

SUPERINTENDENCIA PATENTEDEINVENCION  PCT X MODELO DE UTILIDAD ____ DISENO INDUSTRIAL

(21) N° de solicitud: (22) Fecha de solicitud:
(51) Clasificacion Internacional : C07D 241/18 , CO7D 401/12

(71)Solicitante(s) BRISTOL-MYERS SQUIBB COMPANY

(72) Inventor(es) STEIN, Philip, D.; BISAHA, Sharon, N.; AHMAD, Saleem; NGU, Khehyong; WASHIHBURN, Williara, N.

(74) Apoderado; ALVARO CORREA ORDONEZ

(30) Prioridad (31) No. Prioridad 32) Fecha (33) Pais
_ 60/948,213 06-07-2007 us
12/141,228 18-06-2008 US
(85) Fecha inicio fase nacional: 06-02-2010 (87) Publicacion internacional
(86) Datos relativos a la presentacion de la solicitud PCT Fecha:  15-01-2009
Fecha de presentacion de fa solicitud: 07-07-2009 N° publicacion: WO 2009/009501

No. de solicitud PCT/US2008/069361

(54) Titulo: ANTAGONISTAS NO BASICOS DEL RECEPTOR DE LA HORMONA CONCENTRADORA DE MELANINA 1Y PROCEDIMIENTOS

AT
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DIVISION DE NUEVAS CREACIONES

Industria y Comercio TARJETA ARCHIVO TEMATICO )
SUPERINTENDENCIA PATENTE DE INVENCION PCT__X MODELO DE UTILIDAD ___ DISENO INDUSTRIAL ___
{21) N° de solicitud: (22) Fecha de solicitud:

{51) Clasificacion Internacional : CO7D 241/18 , CO7D 401/12

(71)Solicitante(s) BRISTOL-MYERS SQUIBB COMPANY

(72) Inventor(es) STEIN, Philip, D.; BISAHA, Sharon, N.; AHMAD, Saleem; NGU, Khehyong;
WASHBURN, Wiltiam, N.

(74) Apoderado: ALVARO CORREA ORDONEZ . ? (|)
(30) Prioridad (31) No. Prioridad 32) Fecha (33) Pais R %N R?
60/948,213 06-07-2007 us 9
12/141,228 18-06-2008 us N\/ R
(85) Fecha limite inicio fase nacional: 06-02-2010 {87) Publicacién internacional:
(86) Datos relativos a la presentacion de la solic. PCT Fecha: 15-01-2009
Fecha de presentacion de la solicitud: 07-07-2009 No. Publicacion : WO 2009/009501
No. de solicitud PCT/US2008/069361
(54} Titulo: '

ANTAGONISTAS NO BASICOS DEL RECEPTOR DE LA HORMONA CONCENTRADORA DE MELANINA 1Y PROCEDIMIEN‘TOS

(57) Resumen: La presente solicitud proporciona compuestos, incluyendo todos los estereoisomeros, solvatos, profarmacos y formas

farmacéuticamente aceptables de los mismos de acuerdo con la Férmula |
RB

RZ

CONTINUA AL RESPALDO ...

B

. -



en la que ») R'R?, R3, RS, y R® se definen en la presente memoria.

Ademas, la presente solicitud proporciona composiciones farmacéuticas que contienen al menos uri
compuesto de acuerdo con la Férmula | y opcionalmente al menos un agente terapéutico adicional.
Finalmente, vla presente solicitud proporcioha procedimientos para tratar a un paciente que padece de una
enférmedad o trastorno modulado por MCHR-1 tal co‘mo, por ejemplo, obesidad, diabetes, depresion o
ansiedad, mediante la administracion de una dosis terapéuticamente eficaz de un compuesto dé acuerdo

con la Formula |.



SUPERINTENDENCIA DE INDUSTRIA'Y COMERCIO
DIVISION DE NUEVAS CREACIONES '

Industria y Comercio - " EXTRACTO PARA PUBLICACION
SUPERINTENDENCIA. SOLICITUD DE PATENTE DE INVENCION PCT
(21) N° de solicitud: (51) Int CI: CO07D 241/18 , CO7D 401/12
"] 22) Fecha de soficitud: | (71)Solicitante(s) BRISTOL-MYERS SQUIBB COMPANY
(30) Prioridad ~ (31) No. 32) Fecha ~ (33) Pais
60/948,213 06-07-2007 us
12/141,228 18-06-2008 US |(72) Inventor(es)  STEIN, Philip, D.; BISAHA, Sharon, N.; AHMAD,

Saleem; NGU, Khehyong; WASHBURN, William, N.

(74) Apoderado:  ALVARO CORREA ORDONEZ

(85) Fecha limite inicio fase nacional:  06-02-2010 (87)  Publicacion internacional
(86) Datos relativos a la presentacion de la solicitud PCT Fecha: 15-01-2009
Fecha de presentacion de la solicitud: ~ 07-07-2009 N° publicacion: WO 2009/009501

No. de solicitud PCT/US2008/069361

(54) Titulo: ~ ANTAGONISTAS NO BASICOS DEL RECEPTOR DE LA HCRMONA CONCENTRADORA DE MELANINA 1Y
PROCEDIMIENTOS

.» Reivindicacion(es): 1. Un compuesto de Férmula | o una sal farmacéuticamente aceptable del mismo

R8
R2

donde

~ es un anitlo fenileno o un aniflo heteroarilo que contiene uno o dos atomos de nitrégenc o un atomo de oxigeno;
R! es Z-Y-X-, donde
9 —s=0
Xes0,8,—S—,0 | .
. . Y es un enlace, un cicloalquilo de 3 a 6 miembros o una cadena alquilo; y
Z es arilo o heteroarilo;
R? es -E-G-(J)m, donde m es un nimero entero de 1 a 3;

E es O, S o un enlace;

G es alquilo inferior, fenilalquilo, cicloalquilo, cicloalquilalquilo, alquilcicloalquilo, cicloalcoxi, alquilcicloalcoxi o cicloalcoxialquilo, y

cada J es independientemente hidrogeno, hidroxilo, CN, -SO2R?, -SR?, -SOR?, alquilo inferior, alcoxi inferior, CF3, CF30-, -COORS o -CO-

- NR%RS, donde cada uno de R% y RS se selecciona independientemente entre el grupo constituido por H, alquilo C1-3 y cicloalquilo, o Ré2 y Rétomados

juntos pueden ser propanodiilo, butanodiilo o pentanodiilo con'el atomo de N al que estan unidos para formar una amina ciclica de 4, 5 6 6 miembros
que puede estar opcionalmente sustituida; ;

RS es H, alquilo C1-5 0 cicloalquilo

R es alquilo inferior; y

R3 es alquilo C1., cicloalquilo, alcoxi Ci1.5, haldgeno, hidrégeno, -S-alquito C1.6, CN, CF30 o CFa;

y donde R? y R3 pueden tomarse juntos para formar un anillo de 5 a 7 miembros que esta saturado o parcialmente insaturado y pu'ede

incluir opcionalmente un heteroatomo E que es O 0 0, 1 6 2 dtomos de N, donde el anillo esta sustituido con uno o dos grupos -0-G-(J)m, donde al
menos un J es OH, y que puede estar opcionalmente sustituido con otros sustituyentes como los indicados para "alquilo” o "heteroarilo";

con la condicion de que cuando es un grupo fenileno, E-G y R® no sean grupos alcoxi inferior no sustituidos iguales, y cuando G es
alquilo inferior y J es H, R? no sea hidrégeno; y

cada uno de R8 y R?® es independientemente hidrégeno, halégeno o alquilo inferior;
incluyendo ésteres de los mismos, profarmacos de los mismos, solvatos de los mismos y todos los esterecisémeros de los mismos.
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Published: .

—  with international search report

—  with amended claims
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Date of publication of the amended claims: 11 June 2009

(54) Title: NOI}‘-BASIC MELANIN CONCENTRATING HORMONE RECEPTOR-1 ANTAGONISTS AND METHODS

(57) Abstract: The present application provides compounds, including all

R? stereoisomers, solvates, prodrugs and pharmaceutically acceptable forms thereof

R2 according to Formula I, wherein, R1, R2, R3, R8, and R9 are defined herein.

o I Additionally, the present application provides pharmaceutical compositions

R! - 3 ( ) containing at least one compound according to Formula 1 and optionally at
| N R least one additional therapeutic agent. Finally, the present application provides
N\/ R® methods for treating a patient suffering from an MCHR-1 modulated disease

or disorder such as, for example, obesity, diabetes, depression or anxiety by
administration of a therapeutically effective dose of a compound according to Formula 1.



woO 2009/009501 A2 I}V RO 0 OO OO

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

(19) World Intellectual Property Organization f 7
International Bureau '

(43) International Publication Date
15 January 2009 (15.01.2009)

00O O A

(10) International Publication Number

WO 2009/009501 A2

(51) International Patent Classification:
CO7D 241/18 (2006.01) CO7D 401/12 (2006.01)

(21) International Application Number:
PCT/US2008/069361

(22) Infernational Filing Date: 7 July 2008 (07.07.2008) .

(25) Filing Language: English
(26) Publication Languége: English
(30) Priority Data:
60/948,213 6 July 2007 (06.07.2007) US
12/141,228 18 June 2008 (18.06.2008) US

(71) Applicant (for all designated States except US): BRIS-
TOL-MYERS SQUIBB COMPANY [US/US]; Route
206 and Province Line Road, Princeton, New Jersey
08543-4000 (US).

(72) Inventors; and

(75) Inventors/Applicants (for US only): STEIN, Philip, D.
[US/US]; 3 Harbourton Ridge Drive, Pennington, New
Jersey 08534 (US). BISAHA, Sharon, N. [US/US]; 38
Buttonwood Street, Lambertville, New Jersey 08530 (US).
AHMAD, Saleem [US/US]; c/o Bristol-Myers Squibb
Company, Route 206 and Province Line Road, Princeton,
New Jersey 08543 (US). NGU, Khehyong [US/US]; c/o
Bristol-Myers Squibb Company, Route 206 and Province
Line Road, Princeton, New Jersey 08543 (US). WASH-
BURN, William, N. [US/US]; c/o Bristol-Myers Squibb
Company, 311 Pennington-Rocky Hill Road, Pennington,
New Jersey 08534 (US).

(74

(81)

(84)

Agents: RODNEY, Burton et al.; Bristol-Myers Squibb
Company, P.O. Box 4000, Princeton, New Jersey 08543-
4000 (US).

Designated States (unless otherwise indicated, for every

“kind of national protection available): AE, AG, AL, AM,

AO, AT, AU, AZ, BA, BB, BG, BH, BR,BW,BY, BZ, CA,
CH, CN, CO, CR, CU, CZ, DE, DK, DM, DO, DZ, EC, EL,
EG, ES, F1, GB, GD, GE, GH, GM, GT, HN, HR, HU, ID,
1., IN, IS, JP, KE, KG, KM, KN, KP,KR,KZ,1.A,I.C, LK,
LR, LS, LT, LU, LY, MA, MD, ME, MG, MK, MN, MW,
MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PG, PH, PL, PT,
RO, RS, RU, SC, SD, SE, SG, SK, SL, SM, ST, SV, §Y, TJ,
T™, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA , ZM,
ZW. '

Designated States (unless otherwise indicated, for every
kind of regional protection available): ARTPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Burasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB,GR, HR, HU, IE, IS, IT, LT, LU, LV, MC, MT, NL,
NO, PL, PT, RO, SE, SI, SK, TR), OAPI (BE, B], CF, CG,
CL CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Declarations under Rule 4.17:

as to applicant’s entitlement to apply for and be granted a
patent (Rule 4.17(ii))

as to the applicant’s entitlement to claim the priority of the
earlier application (Rule 4.17(iii))

Published:

without international search report and to be republished
upon receipt of that report
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(57) Abstract: The present application provides compounds, including all

R® stereoisomers, solvates, prodrugs and pharmaceutically acceptable forms thereof

R? according to Formula I, wherein, R1, R2, R3, R8, and R9 are defined herein.

o I Additionally, the present application provides pharmaceutical compositions

R! 3 ( ) containing at least one compound according to Formula I and optionally at
| N R least one additional therapeutic agent. Finally, the present application provides
N\/ R® _ methods for treating a patient suffering from an MCHR-1 modulated disease

or disorder such as, for example, obesity, diabetes, depression or anxiety by
administration of a therapeutically effective dose of a compound according to Formula 1. '
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NON-BASIC MELANIN CONCENTRATING HORMONE
RECEPTOR-1 ANTAGONISTS AND METHODS

FIELD OF THE INVENTION
[0001] The present invention relates to non-basic melanin concentrating hormone
receptor-1 (MCHR1) antagonists, pharmaceutical compositions containing MCHR 1
antagonists and methods of treating diabetes, obesity and related diseases employing

such MCHRI1 antagonists.

BACKGROUND OF THE INVENTION
[0002] Several lines of pharmacological and genetic evidence support the role of
Melanin Concentrating Hormone Receptor-1 (hereafter “MCHR1”") as a modulator of
food intake and body weight. Central administration of melanin concentrating
hormone (MCH) increases food intake and body weight both in rats and in mice.
Chronic ICV infusion of MCH causes increased food intake and ultimately obesity in
mice, while infusion of an MCH peptide antagonist blocks MCH-induced food intake
and results in weight loss and decreased feeding in diet-induced obese mice.
[0003] The expression of both the MCH peptide and 1'ecept6r are modulated by
nutritional status. MCH mRNA is upregulated both in hyperphagic obese mice
(ob/ob), and fasted animals. Targeted disruption of the gene for MCH peptide results

-in hypophagia and leanness. Disruption of the MCHRI gene causes leanness, altered

metabolism, and hyperlocomotion accompanied by mild hyperphagia. Conversely,
over-expression of MCH peptide results in hyperphagia, obesity and diabetes. Small
molecule MCHR1 antagonists have been shown to cause weight loss in rodent weight
and feeding models after both oral and intraperitoneal administration; Eur. J.
Pharmacol., 438:129-135 (2002), Nat. Med., 8:825-830 (2002), Eur. J. Pharmacol.,
497:41-47 (2004).

[0004]  Numerous non-peptide MCHR1 antagonists have been disclosed. The
scope of the genus for each reflects a common perception regarding the criteria
required for ligand recognition as MCHR1 agonists. A recent review of MCHR1
patent disclosures emphasized the commonality of these structures by the following

description; “Ubiquitous throughout the MCH patent literature are molecules

-1-
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consisting of a central scaffold to which linkers to an aryl or heteroaryl group and a
basic amino functionality are attached.” (Kowalski, T.J. et al., Expert Opin. Investig.
Drugs, 13:1113-1122 (2004)). Pharmacophore models of these geni consistently
envision a presumed prerequisite electrostatic interaction between a basic amine
center of the antagonist ligand and aspartic acid 123 of the receptor which
presumably is envisaged to emulate the mandvatory interaction between arginine 14 of
MCH peptide agonists with aspartic acid 123 of the MCHRI1 receptor. (Ulven, T., J.
Med. Chem., 48:5684-5697 (2005)) However, incorporation of this basic amine in a
MCHRI1 antagonist increases substantially the probability of binding to off-target ion-
channels and biogenic amine receptors.

[0005] In accordance with the present invention, there is provided a series of
novel high affinity selective MCHRI antagonists for which binding affinity is not
dependent upon inclusion of a basic amine functionality that is common to most of
the disclosed MCHR antagonists. As a consequence, the absence of the basic center
greatly reduces the probability of off-target interactions such as binding to other
biogenic amine receptors as well as binding to ion channels such as the HERG
receptor in the heart. The reduction/abolition of affinity for the HERG receptor is
especially important since ligand occupancy is associated with initiation of fatal

arrhythmias.

SUMMARY OF THE INVENTION
[0006] In one embodiment of the present invention, a compound of the Formula I

or a pharmaceutically acceptable salt thereof is provided
R8

R2
o °
R1
jl/u\ N R3

wherein

@ is a phenylene ring or a heteroaryl ring which is a monocyclic ring or a

bicyclic ring which contains one or two nitrogen atoms or one oxygen atom;

2.

T
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R'is Z-Y-X-, wherein
a —S=0
XisO,S, —s— ,or | ;
Y is a bond, a 3- to 6-membered cycloalkyl, or an alkyl chain; and
Z is aryl such as phenyl and naphthyl, or heteroaiyl such as pyridinyl,
pyridimidinyl, pyrazinyl, benzimidazolyl, benzothiazolyl, benzoxazolyl, or
other “heteroaryl”;
R? is -E-G-())p, with m being an integer from 1 to 3;
Eis O, S, or a bond;
G is lower alkyl, phenylalkyl, cycloalkyl, cycloalkylalkyl, alkylcycloalkyl,
cycloalkoxy, alkylcycloalkoxy, or cycloalkoxyalkyl;
each J is independently hydrogen, hydroxyl, CN, -SO,R’, -SR”, -SOR”, lower
alkyl, lower alkoxy, CFs, CF30-, -COOR’ (wherein R® is H, Cy_z alkyl, or cycloalkyl),
or -CO-NR™R® wherein R* and R® are each independently selected from H, C,.;
alkyl, or cycloalkyl, or R*® and R® taken together can be propanediyl, butanediyl or
pentanediyl to form with the N atom to which they are attached a 4-, 5- or 6-
membered cyclic amine, such as azetidinyl, pyrrolidinyl, piperidinyl, morpholinyl, or
piperazinyl, optionally substituted with substituents as set out for “heterocyclo”;
R’ is lower alkyl;
R’ is Cy.6 alkyl, cycloalkyl ,C .6 alkoxy, halogen, hydrogen, -S-Ci.¢ alkyl, CN,
CF30, or CF3;
and wherein R? and R* can be taken together to form a 5- to 7-membered ring
which is saturated, unsaturated, or partially unsaturated and may include an E
heteroatom, which is O, or 0, 1 or 2 N atoms, which ring is substituted with one or
two of -O-G-(J)y, groups, wherein at least one J is OH, and optionally other

substituents as set out for “alkyl”, “aryl”, or “heteroaryl”, such as alkyl and/or OH;

with the proviso that where @ is a phenylene ring, E-G and R are not
identical unsubstituted lower alkoxy groups, and when G is lower alkyl and J is H, R®
is not hydrogen; and

R® and R’ are each independently hydrogen, halogen, or lower alkyl;
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including esters thereof, prodrugs thereof, solvates thereof, and all

stereoisomers thereof.

[0007] Any of the foregoing Z moieties may either be unsubstituted or substituted
with 1, 2 or 3 of amino, halo, C.¢ alkyl, Cy.3 alkylamino, di-C; .3 alkylamino, C,.3
alkoxy, C;.3 thioalkyl, C, 3 trifluoroalkoxy, trifluoromethyl, cycloalkyl, cycloalkoxy,
or heteroaryl such as pyridyl or substituted with any of the substituents as set out for
“aryl”, “heteroaryl”, or “alkyl”. |
[0008] Examples of substituents for the J group in the form of a cyclic amine
include but are not limited to lower alkyl, lower alkoxy, OH, CFs, or CFs0, or other
substituents as set out for “alkyl” and “heteroaryl”.

[0009] In a further aspect of the invention, there is provided a pharmaceutical
composition which contains a therapeutically effective amount of the compound of

the invention Formula I as defined above, in association with a pharmaceutically

“acceptable carrier or diluent.

[0010] There is also provided a method for the treatment of diabetes, obesity and
other related conditions involving the MCHR1 in a mammal (such as a human, dog or
cat) in need thereof, which includes the steps of administering to the mammal a
therapeutically effective amount of the compound of Formula I of the invention as
defined above.

[0011] The invention also sets forth one or more methods for making the
compound of Formula I of the invention. In one embodiment, there is provided a
process for the preparation of the compound of Formula I of the invention, wherein

the compound a

is reacted with the alkali metal salt of Z-Y-X'H (b) (X' = O or S), preferably Z-
(CH)-X'H(n=0, 1,2 or 3).

gl
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[0012] = In another embodiment of the invention, there is provided a process for the

preparation of the compound of Formula I of the invention, wherein the compound ¢

NS R
H =

(2]

is reacted with Z-Y-X'H (b), preferably Z-(CH,),-X'H (n =0, 1, 2 or 3), and
preferably in the presence of an activating agent.
[0013] The present invention is directed to these, as well as other important ends,

hereinafter described.

DETAILED DESCRIPTION OF THE INVENTION
[0014] The present application provides compounds, including all stereoisomers,
solvates, prodrugs and pharmaceutically acceptable forms thereof according to
Formula I. Additionally, the present application provides pharmaceutical
compositions containing at least one compound according to Formula I of the
invention alone and optionally at least one additional therapeutic agent. Finally, the
present application provides methods for treating a patient suffering from an MCHR-
1 modulated disease or disorder such as, for example, obesity, diabetes, depression or
anxiety by administration of a therapeutically effective dose of a compound according

to Formula I of the invention as defined above.

' DEFINITIONS
[0015] Unless otherwise indicated, the term “lower alkyl” as may be employed
herein alone or as part of another group includes both straight and branched chain
hydrocarbons containing 1 to 8 carbons, and the terms “alkyl”, “alk”, “alkyl chain”,
“alkylene”, or “alkylene chain” as may be employed herein alone or as part of another
group includes both straight and branched chain hydrocarbons containing 1 to 20
carbons, preferably 1 to 10 carbons, more preferably 1 to 8 carbons, in the normal
chain, such as methyl, ethyl, propyl, isopropyl, butyl, z-butyl, isobutyl, pentyl, hexyl,
isohexyl, heptyl, 4,4-dimethylpentyl, octyl, 2,2,4-trimethylpentyl, nonyl, decyl,

-5-



WO 2009/009501 ’ PCT/US2008/069361

10

- 15

20

25

undecyl, dodecyl, the various branched chain isomers thereof, and the like as well as
such groups including 2 free bonds and thus are linking groups, namely “alkylene”, as
well as such groups including 1 to 4 substituents such as halo, for example F, Br, Cl
or I or CF3, alkyl, alkoxy, aryl, aryloxy, aryl(aryl) or diaryl, arylalkyl, arylalkyloxy,
alkenyl, alkynyl, cycloalkyl, cycloalkenyl, cycloalkylalkyl, cycloalkylalkyloxy,
hydroxy, hydroxyalkyl, acyl, alkanoyl, heteroaryl, heteroaryloxy, cycloheteroalkyl,
arylheteroaryl, arylalkoxycarbonyl, heteroarylalkyl, heteroarylalkoxy, aryloxyalkyl,
aryloxyaryl, alkylamido, alkanoylamino, arylcarbonylamino, nitro, cyano, thiol,
haloalkyl, trihaloalkyl and/or alkylthio.

[0016] Unless otherwise indicated, the term “cycloalkyl” or “lower cycloalkyl” as
may be employed herein alone or as part of another group includes saturated or
partially unsaturated (containing 1 or 2 double bonds) cyclic hydrocarbon groups
containing I to 3 rings, any one of which may optionally be a spiro substituted
cycloalkyl, including monocycloalkyl, bicycloalkyl and tricycloalkyl, containing a
total of 3 to 20 carbons forming the rings, preferably 3 to 10 carbons, forming the ring
and which may be fused to 1 or 2 aromatic rings as described for aryl, which include
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl, cyclodecyl

and cyclododecyl, cyclohexenyl,

SRR

as well as such groups including 2 free bonds and thus are linking groups, any of
which groups may be optionally substituted with 1 to 4 substituents such as halogen,
alkyl, alkoxy, hydroxy, aryl, aryloxy, arylalkyl, cycloalkyl, alkylamido,
alkanoylamino, oxo, acyl, arylcarbonylamino, nitro, cyano, thiol and/or alkylthio
and/or any of the substituents set for “alkyl”.

[0017] Unless otherwise indicated, the term “cycloalkoxy” or “lower

cycloalkoxy” as employed herein alone or as part of another group, represents a 4-, 5-
o

or 6-membered saturated ring containing an oxygen in the ring and includes Q

2

0
e
<_7 , and , as well as such groups including 2 free bonds and thus are

-6-
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linking groups, and which may be optionally substituted with 1 or two of any of the
substituents as set out for cycloalkyl.

[0018] The term “heterocyclo”, “heterocycle”, “heterocyclyl”, “heterocyclic” or
“cycloheteroalkyl” ring, as may be used herein, represents an unsubstituted or
substituted stable 4- to 7-membered monocyclic ring system which may be saturated
or unsaturated, preferably saturated or partially unsaturated, and which consists of
carbon atoms, with one to four heteroatoms selected from nitrogen, oxygen or sulfur,
and wherein the nitrogen and sulfur heteroatoms may optionally be oxidized, and the
nitrogen heteroatom may optionally be quaternized, and including any bicyclic group
in which the heterocyclic ring is fused to a benzene ring. The heterocyclic ring may
be attached at any heteroatom or carbon atom which results in the creation of a stable
structure. Examples of such heterocyclic groups include, but is not limited to,
piperidinyl, piperazinyl, oxopiperazinyl, oxopiperidinyl, oxopyrrolidinyl,
oxoazepinyl, azepinyl, pyrrolyl, pyrrolidinyl, furanyl, thienyl, pyrazolyl,
pyrazolidinyl, imidazolyl, imidazolinyl, imidazolidinyl, pyridyl, pyrazinyl,
pyrimidinyl, pyridazinyl, oxazolyl, oxazolidinyl, isooxazolyl, isoxazolidinyl, -
morpholinyl, thiazolyl, thiazolidinyl, isothiazolyl, thiadiazolyl, tetrahydropyranyl,

thiamorpholinyl, thiamorpholinyl sulfoxide, thiamorpholinyl sulfone, oxadiazolyl,

O Cr O o0 O

SN o

N S K
> O S & o
N , , ) ) , and other heterocycles

described in Katritzky, A.R. et al., eds., Comprehensive Heterocyclic Chemistry: The

2

Structure, Reactions, Synthesis and Uses of Heterocyclic Compounds, Pergamon
Press, New York;, NY, publ. (1984); and Katritzky, A.R. et al., eds., Comprehensive
Heterocyclic Chemistry II: A Review of the Literature 1982-1995, Elsevier Science,
Inc., Tarrytown, NY, publ. (1996); and references therein, as well as such groups
including 2 free bonds and thus are linking groups, as well as such groups optionally
substituted with 1 to 3 of F, Br, Cl or I or CF3, alkyl, alkoxy, aryl, aryloxy, aryl(aryl)
or diaryl, arylalkyl, arylalkyloxy, alkenyl, alkynyl, cycloalkyl, cycloalkenyl,

-7-
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cycloalkylalkyl, cycloalkylalkyloxy, hydroxy, hydroxyalkyl, acyl, alkanoyl,
heteroaryl, heteroaryloxy, cycloheteroalkyl, arylheteroaryl, arylalkoxycarbonyl,
heteroarylalkyl, heteroarylalkoxy, aryloxyalkyl, aryloxyaryl, alkylamido,
alkanoylamino, arylcarbonylamino, nitro, cyano, thiol, haloalkyl, trihaloalkyl, and/or
alkylthio. ’

[0019] The term “alkanoyl” as may be used herein alone or as part of another
group refers to alkyl linked to a carbonyl group.

[0020] The term “halogen” or “halo” as may be used herein alone or as part of
another group refers to chlorine, bromine, fluorine, and iodine, with chlorine or
fluorine being preferred.

[0021] The term “metal ion” refers to alkali metal ions such as sodium, potassium
or lithium and alkaline earth metal ions such as magnesium and calcium, as well as
zinc and aluminum.

[0022] Unless otherwise indicated, the term “aryl” or “Aryl” as may be employed
herein alone or as part of another group refers to monocyclic and bicyclic aromatic
groups containing 6 to 10 carbons in the ring portion (such as phenyl or naphthyl
including I-naphthyl and 2-naphthyl) and may optionally include one to three
additional rings fused to a carbocyclic ring or a heterocyclic ring (such as aryl,

cycloalkyl, heteroaryl or cycloheteroalkyl rings), for example
o
NG
X N X
e aNes e oo
X > X s —7~ s o = » F ) S = s
o 0
= =z N N N
) -0 O <I3 I
X , NS , O = , o = , O = ,
N AN N RN N S X 7 2 )
A3 QO s (L >
N A Z Z | N and 0© © )

and as well as such groups including 2 free bonds and thus are linking groups, and
may be optionally substituted through available carbon atoms with 1, 2, or 3 groups
selected from hydrogen, halo, haloalkyl, alkyl, haloalkyl, alkoxy, haloalkoxy, alkenyl,
trifluoromethyl, trifltuoromethoxy, alkynyl, cycloalkyl-alkyl, cycloheteroalkyl,
cycloheteroalkylalkyl, aryl, heteroaryl, arylalkyl, aryloxy, aryloxyalkyl, arylalkoxy,

-8 -
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alkoxycarbonyl, arylcarbonyl, arylalkenyl, aminocarbonylaryl, arylthio, arylsulfinyl,
arylazo, heteroarylalkyl, heteroarylalkenyl, heteroarylheteroaryl, heteroaryloxy,
hydroxy, nitro, cyano, thiol, alkylthio, arylthio, heteroarylthio, arylthioalkyl,
alkoxyarylthio, alkylcarbonyl, arylcarbonyl, alkylaminocarbonyl, arylaminocarbonyl,
alkoxycarbonyl, aminocarbonyl, alkylcarbonyloxy, arylcarbonyloxy,
alkylcarbonylamino, arylcarbonylamino, arylsulfinyl, arylsulfinylalkyl,
arylsulfonylamino and arylsulfonaminocarbonyl and/or any of the substituents for
“alkyl” set out herein.

[0023] Unless otherwise indicated, the term “heteroaryl” as may be used herein
alone or as part of another group refers to a 5- or 6-membered aromatic ring which
includes 1, 2, 3 or 4 hetero atoms such as nitrogen, oxygen or sulfur. Such rings may
be fused to an aryl, cycloalkyl, heteroaryl or heterocyclyl and include possible N-
oxides as described in Katritzky, A.R. et al., eds., Comprehensive Heterocyclic

Chemistry: The Structure, Reactions, Synthesis and Uses of Heterocyclic Compounds,

" Pergamon Press, New York, NY, publ. (1984); and Katritzky, A.R. et al,, eds.,

Comprehensive Heterocyclic Chemistry I1: A Review of the Literature 1982-1995,
Elsevier Science, Inc., Tarrytown, NY, publ. (1996); and references therein as well as
such groups including 2 free bonds and thus are linking groups. Further,
“heteroaryl”, as defined herein, may optionally be substituted with one or more
substituents such as the substituents included above for “alkyl” and/or “aryl”.
Examples of heteroaryl groups include the following:

OO SO

’

N/\/O N/\/S S [N§' |fN\\_ er\\—
=/ | \—/ . ' 2N

— N/)—'N\/’Nv

4

E

N S

~
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=z
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X SN N—N N—N N—\\ ~o
| /A /N U \
@“ . L‘s) ' L/‘o) ’ o’ ,and N /

and the like.

&6 2 &«

[0024] Unless otherwise indicated, the term “lower alkoxy . alkoxy”, “aryloxy”
or “aralkoxy” as may be employed herein alone or as part of another group includes
any of the above alkyl, aralkyl or aryl groups linked to an oxygen atom.

[0025] Unless otherwise indicated, the term “lower alkylthio”, alkylthio”,
“arylthio” or “aralkylthio” as may be employed herein alone or as part of another
group includes any of the above alkyl, aralkyl or aryl groups linked to a sulfur atom.
[0026] The term “polyhaloalkyl” as may be used herein refers to an “aikyl” group
as defined above which includes from 2 to 9, preferably from 2 to 5, halo substituents,
such as F or Cl, preferably F, such as CF3CH,, CF; or CF;CF,CH,.

[0027] The term “polyhaloalkyloxy” as may be used herein refers to an “alkoxy”
or “alkyloxy” group as defined above which includes from 2 to 9, preferably from 2
to 5, halo substituents, such as F or Cl, preferably F, such as CF;CH,0, CF30 or
CF»CF,CH,0.

[0028] Unless otherwise indicated, the term “alkeny!” as used herein alone or as
part of another group refers to straight or branched chain radicals of 2 to 20 carbons,
preferably 2 to 12 carbons, and more preferably 1 to 8 carbons in the normal chain,
which include one to six double bonds in the normal chain, such as vinyl, 2-propenyl,
3-butenyl, 2-butenyl, 4-pentenyl, 3-pentenyl, 2-hexenyl, 3-hexenyl, 2-heptenyl, 3-
heptenyl, 4-heptenyl, 3-octenyl, 3-nonenyl, 4-decenyl, 3-undecenyl, 4-dodecenyl,
4,8,12-tetradecatrienyl, and the like. Optionally, said alkenyl group may be
substituted with one or substituents, such as those substituents disclosed for alkyl.
[0029] Unless otherwise indicated, the term “alkynyl” as used herein alone or as
part of another group refers to straight or branched chain radicals of 2 to 20 carbons,
preferably 2 to 12 carbons and more preferably 2 to 8 carbons in the normal chain,

which include one triple bond in the normal chain, such as 2-propynyl, 3-butynyl, 2-
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butynyl, 4-pentynyl, 3-pentynyl, 2-hexynyl, 3-hexynyl, 2-heptynyl, 3-heptynyl, 4-
heptynyl, 3-octynyl, 3-nonynyl, 4-decynyl,3-undecynyl, 4-dodecynyl and the like.
Optionally, said alkynyl group may be substituted with one or substituents, such as
those substituents disclosed for alkyl.

[0030] The term “cycloalkenyl” as employed herein alone or as part of another.
group refers to partially unsaturated cyclic hydrocarbons containing 3 to 12 carbons, -
preferably 5 to 10 carbons and 1 or 2 double bonds. Exemplary cycloalkenyl groups
include cyclobutenyl, cyclopentenyl, cyclohexenyl, cycloheptenyl, cyclooctenyl,
cyclohexadienyl, and cycloheptadienyl. Optionally, said cycloalkenyl group may be
substituted with one or substitue‘nts, such as those substituents disclosed for alkyl.

[0031] The term “bicycloalkyl” as employed herein alone or as part of another

- group includes saturated bicyclic ring groups such as, without limitation,

[3.3.0]bicyclooctane, [4.3.0]bicyclononane, [4.4.0]bicyclodecane (decalin),
[2.2.2]bicyclooctane, and so forth.

[0032] The term “polycycloalkyl” as employed herein alone or as part of another
group includes two or more cycloalkyl ring systems, as defined herein, wherein at
least one carbon atom is a part of at least two separately identifiable ring systems. The
polycycloalkyl group may contain bridging between two carbon atoms, for example,
bicyclo[1.1.0]butyl, bicyclo[3.2.1]octyl, bicyclo[5.2.0]nonyl, tricyci[2.2.1.0.sup. 1
Jheptyl, norbornyl and pinanyl. The polycycloalkyl group may contain one or more
fused ring systems, for example, decalinyl (radical from decalin) and
perhydroanthracenyl. The polycycloalkyl group may contain a spiro union, in which a
single atom is the only common member of two rings, for example, spiro[3.4]octyl,
spiro[3.3]heptyl and spiro[4.5]decyl.

[0033] The term “acyl” as employed herein by itself or part of another group, as

%)

defined herein, refers to an organic radical linked to a carbonyl ( C 7 group;
examples of acyl groups include a substituent group attached to a carbonyl, such as
alkanoyl, alkenoyl, aroyl, aralkanoyl, heteroaryl, cycloalkanoyl, cycloheteroalkanoyl
and the like.

[0034] “Optional” or “optionally” means that the. subsequently described event or

circumstance may or may not occur, and that the description includes, without
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limitation, instances where said event or circumstance occurs and instances in which
it does not. For example, optionally substituted alkyl means that alkyl may or may not
be substituted by those groups enumerated in the definition of substituted alkyl.
[0035] “Substituted,” as used herein, whether express or implied and whether
preceded by “optionally” or not, means that any one or more hydrogen on the
designated atom (C, N, etc.) is replaced with a selection from the indicated group,
provided that the designated atom’s normal valency is not exceeded, and that the
substitution results in a stable compound. For instance, when a CH, is substituted by a
keto substituent (=0), then 2 hydrogens on the atom are feplaced. Combinations of
substituents and/or variables are permissible only if such combinations result in stable
compounds. Further, when more than one position in a given structure may be
substituted with a substituent selected from a specified group, the substituents may be

either the same or different at every position.

"

[0036] The designation ““ v ” or "’ é_— attached to a ring or other group refers
to a free bond or linking group.
SPECIFIC EMBODIMENTS

[0037] The @ group may be phenylene or a heteroaryl which is monocyclic or

bicyclic and includes rings such as

R8 R2 $2
R? 2 i
Y Y e T oe L L
| | | |
RQ R8 RB
(pyridinyl) , {quinolinyl) , (benzimidazolyl) , (quinolinj2(1H)-one) ,
o _R?
o>
f
P R3
R® R® R® R®
(chromanyl) ,or  (chromenyl)  with phenylene and pyridinyl being

preferred.

{0038] The Formula I compound of the invention may have the structure
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[0039] In the compouhd of Formula I of the invention, it is desired that

@ is phenylene or pyridinyl;
5 X is O or S; and/or
Y is a bond or an alkylene chain of 1, 2 or 3 atoms; and/or
Z is phenyl; or
Z is a heteroaryl such as pyridinyl or benzothiazole; and/or
R’ is E-G-J; and/or
10 E is O or S; and/or
G is a lower alkyl or alkylcycloalkyl and/or
Jis H, OH, SO,R’, lower alkyl, lower alkoxy, or CF3, more preferably OH;
and/or
R%is Cig alkyl, C1 alkoxy, H, or halo;‘and/or
15 R® and R® are independently H or CHz; and/or
wherein R* and R? can be taken together to form a 5- to 7-membered ring
which is saturated, unsaturated, or partially unsaturated and may include an E
heteroatom, which is O, or 0, 1 or 2 N atoms, which ring is substituted with one or
two of -O-G-(1)m groups, wherein at least one J is OH and optionally other

20  substituents as set out for “alkyl”, “aryl”, or “heteroaryl”, such as alkyl and/or OH.
[0040] The above groups may be substituted as indicated herein.

[0041] Examples of the various groups of the compounds of Formula I of the

25 invention are set out below:

@ is phenylene or pyridinyl;
Zis
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(1) aryl, such as phenyl or naphthyl, each of which is optionally

substituted with:

a) halogen such as Cl, Br or F,
b) alkyl such as CH3, CyHs or i-C:H3,
5 c) alkoxy such as CH;O,

d) pdlyhaloalkyl such as CFs,
e) polyhaloalkoxy such as CF;0,
CH;

f) amino, alkylamino or dialkylamino such as CHs/N
g) alkylthio such as CH3S,
10 h) OH,
1) esters such as -COOCHs, or
i) aryl such as phenyl,
2 monocyclic heteroaryl such as
a) pyridinyl,
15 b) pyrazinyl, or
c) pyrimidinyl,
each of a), b) or ¢) being optionally substituted with alkyl such as
methyl, polyhaloélkyl such as trifluoromethyl, halogen such as Cl or F,
or alkoxy such as CH;0;
20 3) benzothiazole optionally substituted with halo such as F, Cl,
alkoxy such as CH:O,
(4) - benzoxazole optionally substituted with halo such as Cl,
(5)  benzimidazole,
(6)  thiazole optionally substituted with aryl such as phenyl, and
25 - alkyl such as £-C4Ho,
| (7)  indanyl,
(8) quinolinyl optionally substituted with CF3, or

9 imidazolidinyl; and/or

30 Y is a bond or alkylene such as methylene, or ethylene or propylene; and/or
Xis S, O, SO, or SOy; and/or
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(1) H,

2) -CO-NR**R® where R* and R® together with the N to which
they are attached form a pyrrolidinyl ring,

(3) OH,

(4) COOH,

(5) - COOalkyl such as COOCHj,

6)  SO,R’ such as SO,C;Hs, or
| o}
NP NH2>

(7)  prodrug esters such as glycine ( , phosphate

HO OH
POy (—o—\P’=o and the corresponding Na salt thereof), and valine

(7

; and/or
mis 1 or 2; and/or
—CHz—(itH-— CHs\ /CHs
Gis CHz, (CHz)g, (CH2)3, CH; , —CH—C— s
s N

[VaVal
| I8
—=CH;—CH—CH,0CH3  cycloalkyl such as , cycloalkoxy such as
S

SO o

o] , ——CH;—CH—CF3 or alkylcycloalkyl such as CH ,
F. F
§<<\ X
£ _ SS\CHHW
cH; ¥ and ; and/or

E is O; and/or
R? is H, alkoxy such as CH30, hydroxyalkyl such as HOCH,CH,-, alkyl such
as CHs or C;Hs, halo such as F or Cl, CN, or hydroxyalkoxy such as HOCH,CH,O-;

and/or

-16-
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R” and R* can be optionally taken together to form a 5- or 6-membered

unsaturated or aromatic ring containing one or two N atoms, which ring is optionally
' CH; CH,
. . \
substituted with hydroxyalkyl such as —C—o0H , for example

OH OH

N on \:/_— \l/o'
oo o Ly

or where R” and R* can be optionally taken together to form a 6-membered

2

saturated, unsaturated or partially unsaturated O-containing ring, which ring is
CH; CH,
. . . . \
optionally substituted with hydroxyalkyl such as —c—o0H | alkyl such as CH; and

OH, for example

OH (o) o}
o
OH
2 s OH s

OH
, OH , and

R® is H, halo such as F and Cl, or alkyl such as methyl; and/or
R’ is H.

; and/or

[0042] In a further embodiment of the compound of Formula I of the invention, X

=0 and @ is phenylene or pyridinyl. In another embodiment, X =S and @ is
phenylene.

[0043] In a further embodiment in Formula I of the invention, Y is a bond. Also
in a further embodiment, Y is methylene, ethylene or propylene. In addition, the
alkyl chain or alkyl moiety in Y may be attached to the ortho-position of Z to
generate a bicyclic moiety. In this embodiment, the bicyclic moiety is preferably 1-

indanyl or 2-indanyl when Z is phenyl.
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[0044] In a further embodiment, Z is selected from phenyl, naphthyl, pyridinyl,
pyrazinyl, benzimidazolyl, benzothiazolyl, and benzoxazolyl, preferably phenyl and
pyridinyl.

[0045] Furthermore, in the embodiment wherein R® and R° taken together form a
4-, 5- or 6-membered cyclic amine, it is preferred that this component be selected
from the group consisting of azetidinyl, pyrrolidinyl, piperidinyl, morpholinyl, and
piperazinyl.

[0046] Also preferred is the embodiment wherein R* is C;-Cs alkoxy. Especially
preferred is the embodiment wherein R} is C1-Cs alkoxy or Cy-Cj alkyl. Even more
preferably, R* is methoxy or methyl.

[0047] In one embodiment of the invention, R may be selected from the group

consisting of:

Cl

Ci

QQQ

@E CF3\ ‘7/©/
, and

[0048] It is also desirable that in Formula I, R? is -0-2-hydroxy-propane, R is

Cl

methoxy, and R' is selected from the group consisting of:

0 s s
Cl , Cl
(o] 0
I i a

' ) ©/\/
N S , Cl , Cl ,
i
S——= /©/S
: ,and ©Cl .
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- [0049] In another embodiment of the invention, it is desirable that

@ is phenylene;
OH

HsC CHs o
.
. O~ X <~ "CH,
R is CH; OH of ;or

2

5 R” and R? can be optionally taken together to form a 5- or 6-membered

unsaturated or aromatic ring containing one or two N atoms, which ring is optionally
CH; CHj
. . \
substituted with hydroxyalkyl such as —C—OH | for example

OH

OH
ﬂ@/\")/km »L \l/ o
AN OV NG U]
= , N/ and F : and

2

R’ is methoxy or methyl, and R! is selected from the group consisting of:
F
N N
10 , N : , NP ,
NI X s
sled e ok es
F1C | , cr | \O/V .o« ., ci ’
s
S S
Yl @t QO
Q F F3C
s
l ! ]
/ENj/S /©/s /©/S
~ (j[
CF3O / E \S 2 FgC\O 3 o 2 CF3 2
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od}
S
N
F3c ’Cl | \@/\/ | |

[0050] Also desired is the prodrug embodiment, hereinafter described, wherein in

Formula I,

(o]
/O\XO/U\/NHZ

R? is E-G-hydroxyl-"""™¢ or more preferably

(o]
/0\)\ NH, ?H
o -—0—7:0
, and OH ;

R? is methoxy; and

S ) s
1. FiCs /©/ \/©/
R’ is selected from o , ,and )

-20 -



WO 2009/009501 : PCT/US2008/069361

[0051] Also desired are compounds of Formula I wherein

@ is phenylene;

R' is Z-Y-X- wherein
5 Xis S,
Y is an alkyl chain of 1 to 3 carbons or a bond,
Z is heteroaryl or phenyl,
each of which Z is optionally substituted with CF, CFz0, or halo;
R? is -E-G-J wherein
10 Eis O,
CH; CH,

G is lower alkyl such as E_CHZ*\C_g or alkylcycloalkyl such as
. .
g—cnz—cI:H
,and
Jis OH;
R is H, alkoxy such as CH;0, or alkyl such as CHj;
15 R® and R’ are independently H or CH3; and

R” and R can be optionally taken together to form a 5- or 6-membered

unsaturated or aromatic ring containing one or two N atoms, which ring is optionally

CH; CH,
. . \
substituted with hydroxyalkyl such as —C—oH , for example

OH OH
o o oy
A N
F , J"EjN/> and P@j .

[0052] In still more preferred compounds of Formula I,

@ is phenylene;

XisS;
Y is a bond or (CH;),;

20

-21 -
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| oo o
le© , F3C R CF40 , Fi;C XN ,

CI)H

E-G-J is /°\><ou or

R? is CH50 or CH;;
5 R® and R’ are each H; and
R? and R? can be optionally taken together to form a 5- or 6-membered

unsaturated or aromatic ring containing one or two N atoms, which ring is optionally
CH; CHj
. . A\
substituted with hydroxyalkyl such as —C-—0H |, for example

OH OH
fooal A
Ny N N.__O
= , J"C[N/> and m .
10

[0053] Somé preferred compounds of the invention include the following:
' o\/k
o
CF, N\/
_ o\/k
Yoo
» NN
CF3
"o

N~
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@N
e

R? is -E-G-J wherein

5 Eis O,
G is lower alkyl or alkylcycloalkyl, and
Jis OH,
OH
—O—CHZ—(liH

. o\><
for example, R” is =~ OH or

R*is alkoxy such as CH30, alkyl such as CHs, or halo such as Cl; and
10 R® and R’ are independently H or CHs.

[0055] In still more desired compounds of Formula I,

R2
@r

XisS;
15 Y is a bond or (CHy),;

eien
is or X
E-G-Jis /o\;><OH

R} is CHs, H or CL.

;and

20 METHODS OF PREPARATION
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[0056] The compounds of Formula I according to the various émbodiments herein
described can be prepared as shown in the following non-limiting reaction schemes
and description thereof, as well as relevant published literature procedures that may
be used by one skilled in the art.
5 [0057] Scheme 1 below portrays a generalized reaction sequence for the synthesis

of compounds of Formula I.
[0058] Compounds of Formula I, for which R is Z-Y-O or Z-Y-S and R? does
not contain a tertiary alcohol, can be prepared by condensation of compounds of
Formula I in 2 solvent such as THF with alkali metal salts such as Na* or K* of

10 compounds of Formula III. The alkali salts of compounds of Formula III had been
previously prepared by addition of compounds of Formula I1I to a stirred dispersion
of NaH or KH in a solvent such as THF under an inert atmosphere of N or Ar. .
Compounds of Formula IT can be prepared by treatment of compounds of Formula IV
with thionyl chloride in a solvent such as DMF. Compounds of Formula III are

15 commercially available or may be readily prepared by one skilled in the arts.
[0059] Alternatively, a general synthesis of compounds of Formula I, for which
R'is Z-Y-O, Z-Y-S or Z-Y-NRH, entails condensation of compounds of Formula IV
with compounds of Formula III by stirring these components in a solvent such as
DMEF containing benzotriazo-1-yl-oxy-trispyrrolidinophosphonium hexafluoroborate

20 (PyBOP) as an activating agent, DMAP and a hindered amine such as Et(iPr);N.
Other activating agents may be utilized by the skilled artisan.
{0060] Compounds of Formula IV can be prepared by heating compounds of
Formula V to 120-150°C in microwave in a 1:1.1 mixture of HOAc/TFA. .
Compounds of Formula V can be prepared by stirring compounds of Formula VI with

25 2,2-dimethoxyethylamine in a solvent such as EtOAc. Compounds of Formula VI
can be prepared by treatment of compounds of Formula VII with ethyl oxalyl chloride
in a mixture of EtOAC and water containing a weak base such as potassium
carbonate. Compounds of Formula VII are either commercially available or can be
prepared as described in USSN 11/586,255.

30  [0061] Compounds of Formula I for which R is Z-Y-SO or Z-Y-SO; can be

prepared by treatment of compounds of Formula I where R' is Z-Y-S with one or two
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equivalents of an oxidant such as m-chloroperbenzoic acid in a solvent such as

CH,Cl..
Scheme 1
o
8 8
RS R® CI)l\n/oa RR RPH 4 H,N OMe R3 REH o
_NH, /N —( N?’/[(
% . OEt ____ OMe J u/YOMG
2 o 27
R RS R* o R o MeO
Vil VI v

R® RS R RS

R? R?
~
o Q Z-Y-XH () o Q
[o] ~ " R
TFA ﬁ)j\n . PyBop, Et{iPr),;N, DMAP, DMF m/U\N
HOAc HN \/ R X'=0ors N\) R

v I

SOCl, .
Z-Y-XH
R R
R2
[o) Ve
cl
P s
N\/ R

5 _ n

[0062] Alternatively compounds of formula I can be prepared as outlined in
Scheme 2. by Cu catalyzed arylation of compounds of formula X by heating X with
aryl halides or iodides of formula XT in a solvent such as dioxane containing a

10 cuprous salt such as cuprous iodide along with potassium tribasic phosphate and a
chelating agent such as N-methyl, N’-methyl ethylene diamine. Compounds of
formula X can be prepared by heating compounds of formula IX in TFA. Compounds
of formula IX can be prepared by condensation of compound of Formula VIII with
compounds of Formula III by stirring these components in a solvent such as DMF

15 containing benzotriazo-1-yl-oxy-trispyrrolidinophosphonium hexafluoroborate
(PyBOP) as an activating agent, DMAP and a hindered amine such as Et(/Pr),N.
Compound of formula VIII is readily obtained from p-methoxybenzyl amine utilizing
the chemistry described in Scheme 1. Aryl halides of formula XI are readily prepared
by one skilled i|.1 the arts by alkylation of the corresponding commercially available

20 halogenated phenol.
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Scheme 2

OEt H, N OWMe
Cl

O, e T

OEt

OMe
MeO
0
R1
TFA ZY-XH () N TFA
—_— I —_—
HOAC HN \) PyBop, EX(iPr),N, DMAP, DMF N A
X'=0ors Ome
vin x

s R

R
R? R®
o] [o] 2
, 2 X2=Br R . .
R X R! i
I NH Xt R? orl I N

N \/ Cul, K3PO,, dioxane N \/ R?

X - |
H HN-
R® R®
9 9
R ($)m-G -Leaving R 2
OH Group R
—— e
x? X2
R® R®
XH XI
X2=Brorl X2=Brorl

[0063] Other methods of preparing the compounds of Formula I are within the

scope of the invention as well.

PRODRUGS, SALTS, ESTERS AND STEREOISOMERS
[0064] The compounds of the invention also include “prodrugs”. The term
“prodrug” as used herein encompasses both the term “prodrug esters” and the term
“prodmg ethers”. The term “prodrug esters” as employed herein includes esters and
carbonates formed by reacting one or more hydroxyls of compounds of Formula I
with either alkyl, alkoxy, or aryl substituted acylating agents or phosphorylating agent
employing procedures known to those skilled in the art to generate acetates, pivalates,
methylcarbonates, benzoates, amino acid esters, phosphates, half acid esters such as
malonates, succinates or glutarates, and the like. In certain embodiments, amino acid

esters may be especially preferred.
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[0065] Examples of such prodrug esters include

(o]
0
o] : s’
Ky
b X e
0 H ,\0 s > NH2 (R=HOI‘

o o

H-N . i
isopropyl or other alkyl group) (for example, 2 \)J\O‘P and HN° C—OvV

o]
3
0.3 o

OR;”" “OR; (where R, is H or an alkali metal such as Na), that is HO2C

[0066] The term “prodrug ethers” include both phosphate acetals and O-

glucosides. Representative examples of such prodrug ethers include

OH g
5 Gl
o1
1.0 HO OH
0" Yo OH

>

[0067] The compounds of Formula I can also be present as salts, which are
further within the scope of this invention. Pharmaceutically acceptable (i.e., non-
toxic, physiologically acceptable) salts are preferred. If the compounds of Formula I
have, for example, at least one basic center, théy can form acid addition salts. These
are formed, for example, with strong inorganic acids, such as mineral acids, for
example sulfuric acid, phosphoric acid (phosphate ester) or a hydrohalic acid, with
organic carboxylic acids, such as alkanecarboxylic acids of 1 to 4 carbon atoms, for
example acetic acid, which are unsubstituted or substituted, for example, by halogen
as chloroacetic acid, such as saturated or unsaturated dicarboxylic acids, for example
oxalic, malonic, succinic, maleic, fumaric, phthalic or terephthalic acid, such as
hydroxycarboxylic acids, for example ascorbic, glycolic, lactic, malic, tartaric or
citric acid, such as amino acids, (for example aspartic acid, glutamic acid, glycine,
valine, lysine, or arginine), or benzoic acid, or with organic sulfonic acids, such as
(C1-Cy) alkyl or arylsulfonic acids which are unsubstituted or substituted, for example
by halogen, for example methyl- or p-toluene- sulfonic acid. Corresponding acid

addition salts can also be formed having, if desired, an additionally present basic
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center. The compounds of Formula I having at least one acid group (for example
COOH) can also form salts with bases. Suitable salts with bases are, for example,
metal salts, such as alkali metal 'or alkaline earth metal salts, for example sodium,
potassium or magnesium salts, or salts with ammonia or an organic amine, such as
morpholine, thiomorpholine, piperidine, pyrrolidine, a mono, di or tri-lower
alkylamine, for example ethyl, terz-butyl, diethyl, diisopropyl, tricthyl, tributyl or
dimethyl-propylamine, or a mono, di or trihydroxy lower alkylamine, for example
mono, di or triethanolamine. Corresponding internal salts may furthermore be formed.
Salts which are unsuitable for pharmaceutical uses but which can be employed, for
example, for the isolation or purification of free compounds of Formula I or their
pharmaceutically acceptable salts, are also included. '

[0068] Preferred salts of the compounds of Formula I which contain a basic group
include monohydrochloride, hydrogensulfate, methanesulfonate, phosphate, nitrate or
acetate.

[0069] Preferred salts of the compounds of Formula I which contain an acid

group include sodium, potassium and magnesium salts and pharmaceutically

acceptable organic amines.

[0070] All stereoisomers of the compounds of the invention are contemplated,
either.in admixture or in pure or substantially pure form. The compounds of the
present application can have asymmetric centers at any of the cérbon atoms including
any one of the R substituents. Consequently, compounds of Formula I can exist in
enantiomeric or diastereomeric forms or in mixtures thereof. The processes for
preparation can utilize racemates, enantiomers or diastereomers as starting materials.
When diastereomeric or enantiomeric products are prepared, they can be separated by

conventional methods for example, chromatographic or fractional crystallization.

UTILITY
[0071] The compounds of the present application can be administered to
mammals, preferably humans, for the treatment of a variety of conditions and
disorders, including, but not limited to metabolic and eating disorders as well as
conditions associated with metabolic disordérs (e.g., obesity, diabetes,

arteriosclerosis, hypertension, polycystic ovary disease, cardiovascular disease,
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osteoarthritis, dermatological disorders, impaired glucose hemostasis, insulin
resistance, hypercholesterolemia, hypertriglyceridemia, choletithiasis, dislipidemic
conditions, bulimia nervosa and compulsive eating disorders); sleep disorders; and
psychiatric disorders, such as depression, anxiety, schizophrenia, substance abuse,
cognition-enhancement and Parkinson’s disease.

[0072] The compounds described in the present application could be used to
enhance the effects of cognition-enhancing agents, such as acetylcholinesterase
inhibitors (e.g., tacrine), muscarinic receptor-1 agonists (e.g., milameline), nicotinic
agonists, glutamic acid receptor (AMPA and NMDA) modulators, and nootropic
agents (e.g., piracetam, levetiracetam). Examples of suitable therapies for treatment of
Alzheimer’s disease and cognitive disorders for use in combination with the
compounds of the present application include donepezil, tacrine, revastigraine, SHT6,
gamma Secretase inhibitors, beta secretase inhibitors, SK channel blockers, Maxi-K
blockers, and KCNQs blockers.

[0073] The compounds described in the present application could be used to
enhance the effects of agents used in the treatment of Parkinson’s Disease. Examples
of agents used to treat Parkinson’s Disease include: levadopa with or without a
COMT inhibitor, antiglutamatergic drugs (amantadine, riluzole), alpha-2 adrenergic
antagonists such as idazoxan, opiate antagonists, such as naltrexone, other dopamine
agonists or transporter modulators, such as ropinirole, or pramipexole or neurotrophic

factors such-as glhal derived neurotrophic factor (GDNF).

PHARMACEUTICAL COMBINATIONS
[0074] ~ The present application includes within its scope pharmaceutical
compositions comprising, as an active ingredient, a therapeutically effective amount
of at least one of the compounds of Formula I, alone or in combination with a
pharmaceutical carrier or diluent. Optionally, compounds of the present application
can be used alone, in combination with other suitable therapeutic agents useful in the
treatment of the aforementioned disorders including: anti-obesity agents; anti-diabetic
agents, appetite suppressanis; cholesterol/lipid-lowering agents, HDL-raising agents,
cognition enhancing agents, agents used to treat neurodegeneration, agents used to

treat respiratory conditions, agents used to treat bowel disorders, anti-inflammatory
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agents; anti-anxiety agents; anti-depressants; anti-hypertensive agents; cardiac
glycosides; and anti-tumor agents.

[0075] Such other therapeutic agent(s) may be administered prior td,
simultaneously with, or following the administration of the melanin-concentrating
hormone receptor (MCHR) antagonists in accordance with the application.

[0076] Examples of suitable anti-obesity agents for use in combination with the
compounds of the present application include melanocortin receptor (MC4R)
agonists, cannabinoid receptor modulators, growth hormone secretagogue receptor
(GHSR) antagonists, galanin receptor modulators, orexin antagonists, CCK agonists,
GLP-1 agonists, and other Pre-proglucagon-derived peptides; NPY 1 or NPY5
antagonist, NPY2 and NPY4 modulators, corticotropin releasing factor agonists,
histamine receptor-3 (H3) modulators, aP2 inhibitors, PPAR gamma modulators,
PPAR delta modulators, acetyl-CoA carboxylase (ACC) inhibitors, 11-B-HSD-1
inhibitors, adinopectin receptor modulators; beta 3 adrenergic agonists, such as
AJ9677 (Takeda/Dainippon), L750355 (Merck), or CP331648 (Pfizer) or other
known beta 3 agonists as disclosed in U.S. Patent Nos. 5,541,204, 5,770,615,
5,491,134, 5,776,983 and 5,488,004, a thyroid receptor beta modulator, such as a
thyroid receptor ligand as disclosed in WO 97/21993 (U. Cal SF), WO 99/00353
(KaroBio) and WO 00/039077 (KaroBio), a lipase inhibitor, such as orlistat or ATL-
962 (Alizyme), serotonin receptor agonists, (e.g., BVT-933 (Biovitrum)), monoamine
reuptake inhibitors or releasing agents, such as fenfluramine, dexfenfluramine,
fluvoxamine, fluoxetine, paroxetine, sertraline, chlorphentermine, cloforex,
clortermine, picilorex, sibutramine, dexamphetamine, phentermine,
phenylpropanolamine or mazindol, anorectic agents such as topiramate (Johnson &
Johnson), CNTF (ciliary neurotrophic factor) /Axokine® (Regeneron), BDNF (brain-
derived neurotrophic factor), leptin and leptin receptor modulators, or cannabinoid-1
receptor antagonists, such as SR-141716 (Sanofi) or SLV-319 (Solvay).

[0077] Examples of suitable anti-diabetic agents for use in combination with the

- compounds' of the present application include: insulin secretagogues or insulin

sensitizers, which may include biguanides, sulfonyl ureas, glucosidase inhibitors,
aldose reductase inhibitors, PPAR y agonists such as thiazolidinediones, PPAR o

agonists (such as fibric acid derivatives), PPAR & antagonists or agonists, PPAR a/y
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dual agonists, 11-$-HSD-1 inhibitors, dipeptidyl peptidasé IV (DP4) inhibitors
including saxagliptin, SGLT2 inhibitors including dapagliflozin and serglifozin,
glycogen phosphorylase inhibitors, and/or meglitinides, as well as insulin, and/or
glucagon-like peptide-1 (GLP-1), GLP-1 agonist, incretin modulators, AMP kinase
activators, glucocortical antagonists, fructose bis 1,6-phosphatase inhibitors,
glucokinase inhibitors and/or a PTP-1B inhibitor (protein tyrosine phosphatase-1B
inhibitor).

[0078] The antidiabetic agent may be an oral antihyperglycemic agent preferably
a biguanide such as metformin or phenformin or salts thereof, preferably metformin
HCI. Where the antidiabetic agent is a biguanide, the compounds of the present
application will be employed in a weight ratio to biguaﬁide within the range from
about 0.001:1 to about 10:1, preferably from about 0.01:1 to about 5:1.

[0079] The antidiabetic agent may also preferably be a sulfonyl urea such as
glyburide (also known as glibenclamide), glimepiride (disclosed in U.S. Patent No.
4,379,785), glipizide, gliclazide or chlorpropamide, other known sulfonylureas or
other antihyperglycemic agents which act on the ATP-dependent channel of the beta-
cells, with glyburide and glipizide being preferred, which may be administered in the
same or in separate oral dosage forms. The oral antidiabetic agent may also be a
glucosidase inhibitor such as acarbose (disclosed in U.S. Patent No. 4,904,769) or
miglitol (disclosed in U.S. Patent No. 4,639,436), which may be administered in the
same or in a separate oral dosage forms.

[0080] The compounds of the present application may be employed in
combination with a PPAR vy agohist such as a thiazolidinedione oral anti-diabetic
agent or other insulin sensitizers (which has an.insulin sensitix)ity effect in NIDDM
patients) such as rosiglitazone (SKB), pioglitazone (Takeda), Mitsubishi’s MCC-555
(disclosed in U.S. Patent No. 5,594,016), Glaxo-Wellcome’s GL-262570, englitazone
(CP-68722, Pfizer) or darglitazone (CP-86325, Pfizer, isaglitazone (MIT/J&J), JTT-
501 (JPNT/P&U), L-895645 (Merck), R-119702 (Sankyo/WL), NN-2344 (Dr.
Reddy/NN), or YM-440 (Yamanouchi), preferably rosiglitazone and pioglitazone.
[0081] The compounds of the present application may also be employed with a
PPARa/y dual agonist such as MK-767/KRP-297 (Merck/Kyorin; as described in
Yajima, K. et al., Am. J. Physiol. Endocrinol. Metab., 284:E966-E971 (2003)), AZ-
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242 (tesaglitazar; Astra-Zeneca; as described in Ljung, B. et al., J. Lipid Res.,
43:1855-1863 (2002)); muraglitazar; or the compounds described in U.S. Patent No.
6,414,002.
[0082] The compounds of the present invention may be employed in combination
5 with anti-hyperlipidemia agents, or agents used to treat arteriosclerosis. An example

of an hypolipidemic agent would be an HMG CoA reductase inhibitor which
includes, but is not limited to, mevastatin and related compounds as disclosed in U.S.
Patent No. 3,983,140, lovastatin (mevinolin) and related compounds as disclosed in
U.S. Patent No. 4,231,938, pravastatin and related compounds such as disclosed in

10 U.S. Patent No. 4,346,227, simvastatin and related compounds as disclosed in U.S.
Patent Nos. 4,448,784 and 4,450,171. Other HMG CoA reductase inhibitors which
may be employed herein include, but are not limited to, ﬂuvastaﬁn, disclosed in U.S. .
Patent No. 5,354,772, cerivastatin disclosed in U.S. Patent Nos. 5,006,530 and
5,177,080, atorvastatin disclosed in U.S. Patent Nos. 4,681,893, 5,273,995, 5,385,929

15 and 5,686,104, pitavastatin (Nissan/Sankyo’s nisvastatin (NK-104) or itavastatin),
disclosed in U.S. Patent No. 5,011,930, Shionogi-Astra/Zeneca rosuvastatin
(visastatin (ZD-4522)) disclosed in U.S. Patent No. 5,260,440, and related statin
compounds disclosed in U.S. Patent No. 5,753,675, pyrazole analogs of
mevalonolactone derivatives as disclosed in U.S. Patent No, 4,613,610, indene

20 analogs of mevalonolactone derivatives as disclosed in PCT application WO
86/03488, 6-[2-(substituted-pyrrol-1-yl)-alkyl)pyran-2-ones and derivatives thereof as
disclosed in U.S. Patent No. 4,647,576, Scarle’s SC-45355 (a 3-substituted
pentanedioic acid derivative) dichloroacetate, imidazole analogs of mevalonolactone
as disclosed in PCT application WO 86/07054, 3-carboxy-2-hydroxy-propane- ‘

25  phosphonic acid derivatives as disclosed in French Patent No. 2,596,393, 2,3-
disubstituted pyrrole, furan and thiophene derivatives as disclosed in European Patent
Application No. 0221025, naphthyl analogs of mevalonolactone as disclosed in U.S.
Patent No. 4,686,237, octahydronaphthalenes such as disclosed in U.S. Patent No.
4,499,289, keto analogs of mevinolin (lovastatin) as disclosed in European Patent

30 Application No.0142146 A2, and quinoline and pyridine derivatives disclosed in U.S.
Patent Nos. 5,506,219 and 5,691,322. In addition, phosphinic acid compounds useful
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in inhibiting HMG CoA reductase suitable for use herein are disclosed in GB
2205837.

[0083] The squalene synthetase inhibitors suitable for use herein include, but are
not limited to, a-phosphono-sulfonates disclosed in U.S. Patent No. 5,712,396, those
disclosed by Biller, et al., J. Med. Chem., 31:1869-1871 (1998) including isoprenoid
(phosphinyl-methyl)phosphonates as well as other known squalene synthetase
inhibitors, for example, as disclosed in U.S. Patent Nos. 4,871,721 and 4,924,024 and
in Biller, S.A. et al., Current Pharmaceutical Design, 2:1-40 (1996).

[0084] In addition, other squalene synthetase inhibitors suitable for use herein
include the terpenoid pyrophosphates disclosed by Ortiz de Montellano, P. et al., J.
Med. Chem., 20:243-249 (1977), the farnesyl diphosphate analog A and presqualene
pyrophosphate (PSQ-PP) analogs as disclosed by Corey et al., J. Am. Chem. Soc.,
98:1291-1293 (1976), phosphinylphosphonates' reported by McClard, R.W. et al., J.
Am. Chem. Soc., 109:5544 (1987) and cyclopropanes reported by Capson, T.L.,
Ph.D., dissertation, June, 1987, Dept. Med. Chem., U. of Utah, Abstract, Table of
Contents, pp. 16, 17, 40-43, 48-51, Summary.

[0085] Other hypolipidemic agents suitable for use herein include, but are not
limited to, fibric acid derivatives, such as fenofibrate, gemfibrozil, clofibrate,
bezafibrate, ciprofibrate, clinofibrate and the like, probucol, and related compounds
as disclosed in U.S. Patent No. 3,674,836, probucol and gemfibrozil being preferred,
bile acid sequestrants such as cholestyramine, colestipol and DEAE-Sephadex
(SECHOLEX, POLICEXIDE) and cholestagel (Sankyo/Geltex), as well as lipostabil
(Rhone-Poulenc), Eisai E-5050 (an N-substituted ethanolamine derivative), imanixil
(HOE-402), tetrahydrolipstatin (THL), istigmastanylphosphorylcholine (SPC,
Roche), aminocyclodextrin (Tanabe Seiyoku), Ajinomoto AJ-814 (azulene
derivative), melinamide (Sumitomo), Sandoz 58-035, American Cyanamid CL-
277,082 and CL-283,546 (disubstituted urea dérivatives), nicotinic acid (niacin),
acipimox, acifran, neomycin, p-aminosalicylic acid, aspirin, poly(diallylmethylamine)
derivatives such as disclosed in U.S. Patent No. 4,759,923, quatefnaly amine
poly(diallyldimethylammonium chloride) and ionenes such as disclosed in U.S.

Patent No. 4,027,009, and other known serum cholesterol lowering agents.
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[0086] The other hypolipidemic agent may be an ACAT inhibitor (which also has
anti-atherosclerosis activity) such as disclosed in, Drugs of the Future, 24:9-15
(1999), (Avasimibe); Nicolosi et al., “The ACAT inhibitor, CI-1011 is effective in the
prevention and regression of aortic fatty streak area in hamsters”, Atherosclerosis
(Shannon, Irel.), 137(1):77-85 (1998); Ghiselli, G., “The pharmacological profile of
FCE 27677: a novel ACAT inhibitor with potent hypolipidemic activity mediated by
selective suppression of the hepatic secretion of ApoB100-containing lipoprotein”,

Cardiovasc. Drug Rev., 16(1):16-30 (1998); Smith, C. et al., “RP 73163: a

‘bioavailable alkylsulfinyl-diphenylimidazole ACAT inhibitor”, Bioorg. Med. Chem.

Lett., 6(1):47-50 (1996); Krause, B.R. et al., Chapter 6:" “ACAT Inhibitors:
Physiologic Mechanisms for Hypolipidemic and Anti-Atherosclerotic Activities in
Experimental Animals”, Inflammation: Mediators and Pathwayvs, CRC Press, Inc.,
publ., Ruffolo, Jr., R.R. et al,, eds., pp. 173-198 (1995); Sliskovic et al., “ACAT
inhibitors: potential anti-atherosclerotic agents”, Curr. Med. Chém._, 1(3):204-225
(1994); Stout et al., “Inhibitors of acyl-CoA:cholesterol O-acyl transferase (ACAT) as
hypocholesterolemic agents. 6. The first water-soluble ACAT inhibitor with lipid-
regulating activity. Inhibitors of acyl-CoA:cholesterol acyltransferase (ACAT). 7.
Development of a series of substituted N-phenyi-N’-[(1-phenylcyclopentyl)-
methyl]ureas with enhanced hypocholesterolemic activity”, Chemiracts: Org. Chem.,
8(6):359-362 (1995), or TS-962 (Taisho Pharmaceutical Co. Ltd), as well as F-1394,
CS-505, F-12511, HL-004, K-10085 and YIC-C8-434.

[0087] The hypolipidemic agent may be an upregulator of LDL receptor activity
such as MD-700 (Taisho Pharmaceutical Co. Ltd) and LY295427 (Eli Lilly). The
hypolipidemic agent may be a cholesterol absorption inhibitor preferably Schering-
Plough’s SCH48461 (ezetimibe) as well as those disclosed in Atherosclerosis,
115:45-63 (1995) and J. Med. Chem., 41:973 (1998).

10088] The other lipid agent or lipid-modulating agent may be a cholesteryl

transfer protein inhibitor (CETP) such as Pfizer’s CP-529,414 as well as those
disclosed in WO/OO?) 8722 and in EP 818448 (Bayer) and EP 992496, and
Pharmacia’s SC-744 and SC-795, as well as CETi-1 and JTT-705.

[0089] The hypolipidemic agent may be an ileal Na'/bile acid co-transporter
inhibitor such as disclosed in Drugs of the Future, 24:425-430 (1999). The ATP
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citrate lyase inhibitor which may be employed in the combination of the application
may include, for example, those disclosed in U.S. Patent No. 5,447,954.

[0090] The other lipid agent also includes a phytoestrogen compound such as
disclosed in WO 00/30665 including isolated soy bean protein, soy protein
concentrate or soy flour as well as an isoflavone such as genistein, daidzein, glycitein
or equol, or phytosterols, phytostanol or tocotrienol as disclosed in WO 2000/015201;
a beta-lactam cholesterol absorption inhibitor such as disclosed in EP 675714; an
HDL upregulator such as an LXR agonist, a PPAR a-agonist and/or an FXR agonist;
an LDL catabolism promoter such as disclosed in EP 1022272; a sodium-proton
exchange inhibitor such as disclosed in DE 19622222; an LDL-receptor inducer or a
steroidal glycoside such as disclosed in U.S. Patent No. 5,698,527 and GB 2304106;
an anti-oxidant such as beta-carotene, ascorbic acid, a-tocopherol or retinol as
disclosed in WO 94/15592 as well as Vitamin C and an antthomocysteine agent such
as folic acid, a folate, Vitamin B6, Vitamin B12 and Vitamin E; isoniazid as disclosed

in WO 97/35576; a cholesterol absorption inhibitor, an HMG-CoA synthase inhibitor,

- or a lanosterol demethylase inhibitor as disclosed in WO 97/48701; a PPAR J agonist

for treating dyslipidemia; or a sterol regulating element binding protein-I (SREBP-1)
as disclosed in WO 2000/050574, for example, a sphingolipid, such as ceramide, or
neutral sphingomyelenase (N-SMase) or fragment thereof. Preferred hypolipidemic
agents are pravastatin, lovastatin, simvastatin, atorvastatin, fluvastatin, pitavastatin
and rosuvastatin, as well as niacin and/or cholestagel.

[0091] The compounds of the present invention may also be employed in
combination with anti-hypertensive agents. Examples of suitable anti-hypertensive
agents for use in combination with the compounds of the present application include
beta adrenergic blockers, calcium channel blockers (L-type and/or T-type; e.g.,
diltiazem, verapamil, nifedipine, amlodipine and mybefradil), diuretics (e.g.,
chlorothiazide, hydrochlorothiazide, flumethiazide, hydroflumethiazide,
bendroflumethiazide, methylchlorothiazide, trichloromethiazide, polythiazide,
benzthiazide, ethacrynic acid tricrynafen, chlorthalidone, furosemide, musolimine,
bumetanide, triamtrenene, amiloride, spironolactone), renin inhibitors, ACE inhibitors
(e.g., captopril, zofenopril, fosinopril, enalapril, ceranopril, cilazopril, delapril,

pentopril, quinapril, ramipril, lisinopril), AT-1 receptor antagonists (e.g., losartan,
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irbesartan, valsartan), ET receptor antagonists (e.g., sitaxsentan, atrsentan and
compounds disclosed in U.S. Patent Nos. 5,612,359 and 6,043,265), Dual ET/AII
antagonist (¢.g., compounds disclosed in WO 00/01389), neutral endopeptidase
(NEP) inhibitors, vasopepsidase inhibitors (dual NEP-ACE inhibitors) (e.g.,
omapatrilat and gemopatrilat), and nitrates.

[0092] MCHRI antagonists could also be useful in treating other diseases
associated with obesity, including sleep disorders. Therefore, the compounds
described in the present application could be used in combination with therapeutics
for treating sleep disorders. Examples of suitable therapies for treatment of sleeping
disorders for use in combination with the compounds of the present application
include melatonin analogs, melatonin receptor antagonists, ML 1 B agonists, GABA
receptor modulators; NMDA receptor modulators, histamine-3 (H3) receptor
modulators, dopamine agonists and orexin receptor modulators.

[0093] MCHRI antagonists may reduce or ameliorate substance abuse or
addictive disorders. Therefore, combination of cannabinoid receptor modulators with
agents used to treat addictive disorders may reduce the dose requirement or improve
the efficacy of current addictive disorder therapeutics. Examples of agents used to
treat substance abuse or addictive disorders are: selective serotonin reuptake
inhibitors (SSRI), methadone, buprenorphine, nicotine and bupropion.

[0094] MCHRT1 antagonists may reduce anxiety or depression; therefore, the
compounds described in this application may be used in combination with anti-
anxiety agents or antidepressants. Examples of suitable anti-anxiety agents for use in
combination with the compounds of the present application include benzodiazepines
(e.g., diazepam, lorazepam, oxazepam, alprazolam, chlordiazepoxide, clonazepam,
chlorazepate, halazepam and prazepam), SHT1A receptor agonists (e.g., buspirone,
flesinoxan, gepirone and ipsapirone), and corticotropin releasing factor (CRF)
antagonists.

[0095] Examples of suitable classes of anti-depressants for use in combination
with the compounds of the present application include norepinephrine reuptake
inhibitors (tertiary and secondary amine tricyclics), selective serotonin reuptake
inhibitors (SSRIs) (fluoxetine, fluvoxamine, paroxetine and sertraline), monoamine

oxidase inhibitors (MAOIs) (isocarboxazid, phenelzine, tranylcypromine, selegiline),
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reversible inhibitors of monoamine oxidase (RIMAs) (moclobemide), serotonin and
norepinephrine reuptake inhibitors (SNRIs) (venlafaxine), corticotropin releasing
factor (CRF) receptor antagonists, alpha—adrenéreceptor antagonists, and atypical
antidepressants (bupropion, lithium, nefazodone, trazodone and viloxazine).

[0096] The combination of a conventional antipsychotic drug with a MCHR1
antagonist could also enhance symptom reduction in the treatment of psychosis or
mania. Further, such a combination could enable rapid symptom reduction, reducing
the need for chronic treatment with antipsychotic agents. Such a combination could
also reduce the effective antipsychotic dose requirement, resulting in reduced
probability of developing the motor dysfunction typical of chronic antipsychotic
treatment.

[0097] Examples of suitable antipsychotic agents for use in combination with the
compounds of the present application include the phenothiazine (chlorpromazine,
mesoridazine, thioridazine, acetophenazine, fluphenazine, perphenazine and
trifluoperazine), thioxanthine (chlorprothixene, thiothixene), heterocyclic
dibenzazepine (clozapine, olanzepine and aripiprazole), butyrophenone (haloperidol),
diphenylbutylpiperidine (pimozide) and indolone (molindolone) classes of
antipsychotic agents. Other antipsychotic agents with potential therapeutic value in
combination with the compounds in the present application include loxapine,
sulpiride and risperidone.

[0098] Combination of the compounds in the present application with
conventional antipsychotic drugs could also provide an enhanced therapeutic effect
for the treatment of schizophrenic disorders, as described above for manic disorders.
As used here, schizophrenic disorders include paranoid, disorganized, catatonic,
undifferentiated and residual schizophrenia, schizophreniform disorder,
schizoaffective disorder, detusional disorder, brief psychotic disorder and psychotic
disorder not specified. Examples of suitable antipsychotic drugs for combination with
the compounds in the present application include the antipsychotics mentioned above,
as well as dopamine receptor antagonists, muscarinic receptor agonists, SHT2A
receptor antagonists and SHT2A/dopamine receptor antagonists or partial agonists

(e.g., olanzepine, aripiprazole, risperidone, ziprasidone).
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DOSAGE FORMS
[0099] The compounds of the present invention can be administered in oral
dosage form The dosage form for said pharmaceutical composition includes such oral
dosage forms as granules, powders, tablets, capsules, syrups, emulsions, suspensions,
etc. and such non-oral dosage forms as injections (e.g., subcutaneous, intravenous,
intramuscular and intraperitoneal injections), drip infusions, external application
forms (e.g., nasal spray preparations, transdermal preparations, ointments, etc.), and
suppositories (e.g., rectal and vaginal suppositories).
[00100] These dosage forms can be manufactured by the per se known technique
conventionally used in pharmaceutical procedures. The specific manufacturing
procedures are as follows.
[00101] To manufacture an oral dosage form, an excipient (e.g., lactose, sucrose,
starch, mannitol, etc.), a disintegrator (e.g., calcium carbonate,
carboxymethylcellulose calcium, etc.), a binder (e.g., a-starch, gum arabic,
carboxymethylcellulose, polyvinylpyrrolidone, hydroxypropylcellulose, etc.), and a
lubricant (e.g., talc, magnesium stearate, polyethylene glycol 6000, etc.), for instance,
are added to the active component or components and the resulting composition is
compressed. Where necessary, the compressed product is coated, by the per se
known technique, for masking the taste or for enteric dissolution or sustained release.
The coating material that can be used includes, for instance, ethylcellulose,
hydroxymethylcellulose, polyoxyethylene glycol, cellulose acetate phthalate,
hydroxypropylmethylcellulose phthalate, and Eudragit (Rohm & Haas, Germany,
methacrylic-acrylic copolymer).
[00102] Injections can be manufactured typically by the following procedure. The
active component or components are dissolved, suspended or emulsified in an
aqueous vehicle (e.g., distilled water, physiological saline, Ringer’s solution, etc.) or
an oily vehicle (e.g., vegetable oil such as olive oil, sesame oil, cottonseed oil, corn
oil, ete. or propylene glycol) together with a dispersant, e.g., Tween 80 (Atlas
Powder, U.S.A.), HCO 60 (Nikko Chemicals), polyethylene glycol,
carboxymethylcellulose, sodium alginate, etc.), a preservative (e.g., methyl p-
hydroxybenzoate, propyl p-hydroxybenzoate, benzyl alcohol, chlorobutanol, phenol,

etc.), an isotonizing agent (e.g., sodium chloride, glycerol, sorbitol, glucose, inverted
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sugar, etc.) and other additives. If desired, a solubilizer (e.g., sodium salicylate,
sodium acetate, etc.), a stabilizer (e.g., human serum albumin), a soothing agent (e.g.,
benzalkonium chloride, procaine hydrochloride, etc.) and other additives can also be
added.

[00103] A dosage form for external application can be manufactured by processing
the active component or components into a solid, semi-solid or liquid composition.
To manufacture a solid composition, for instance, the active component or
components, either as they are or in admixture with an excipient (e.g., lactose,
mannitol, starch, microcrystalline cellulose, sucrose, etc.), a thickener (e.g., natural
gums, cellulose derivatives, acrylic polymers, etc.), etc., are processed into powders.
The liquid composition can be manufactured in substantially the same manner as the
injections mentioned above. The semi-solid composition is preferably provided in a
hydrous or oily gel form or an ointment form. These compositions may optionally
contain a pH control agent (e.g., carbonic acid, phosphoric acid, citric acid,
hydrochloric acid, sodium hydroxide, etc.), and a preservative (e.g., p-
hydroxybenzoic acid esters, chlorobutanol, benzalkonium chloride, etc.), among other
additives.

[00104] Suppositories can be manufactured by processing the active component or
components into an oily or aqueous compositidn, whether solid, semi-solid or liquid.
The oleaginous base that can be used includes, for instance, higher fatty acid
glycerides [e.g., cacao butter, Witepsols (Dinamit-Nobel), etc.], mediﬁm-chain fatty
acids [e.g., Migriols (Dinamit-Nobel), etc.], vegetable oils (e.g., sesame oil, soybean
oil, cotton-seed oil, etc.), etc. The water-soluble base includes, for instance,
polyethylene glycols propylene glycol, etc. The hydrophilic base includes, for
instance, natural gums, cellulose derivatives, vinyl polymers, and acrylic polymers,

etc.

DOSAGES
[00105] The dosage of the pharmaceutical composition of the preéent invention
may be appropriately determined with reference to the dosages recommended for the
respective active components and can be selected appropriately according to the

recipient, the reéipient’s age and body weight, current clinical status, administration
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time, dosage form, method of administration, and combination of the active
components, among other factors. For example, the dosage of the compound of
Formula I of the invention for a human adult can be selected from the clinical oral
dose range 0of 0.01 to 30 mg/kg Body weight (preferably 0.05 to 10 mg/kg body
weight, more preferably 0.05 to 5 mg/kg body weight) or the clinical parenteral dose
range of 0.005 to 10 mg/kg body weight (preferably 0.01 to 10 mg/kg body weight,
more preferably 0.01 to 1 mg/kg body weight) or 1 to 1000 mg/day. The other active
component or components having different modes of action for use in combination
can also be used in dose ranges selected by referring to the respective recommended
clinical dose ranges. Administration is generally carried out in a single dose/day or in

divided doses, for example, 2 to 4 times a day.

ABBREVIATIONS
[00106] The following abbreviations may be employed herein:
Ph = phenyl
Bn = benzyl

't—Bu = tertiary butyl

Me = methyl

Et = ethyl

TMS = trimethylsilyl

TBS = tert-butyldimethylsilyl
Et;O = diethyl ether

EtOAc = ethyl acetate

MeOH = methanol

EtOH = ethanol

i-PrOH = isopropanol

HOAc or AcOH = acetic acid
i-Pr,NEt = diisopropylethylamine
Et:N = triethylamine

DMAP = 4-dimethylaminopyridine
NaBH, = sodium borohydride
n-BuLi = n-butyllithium
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Pd/C = palladium on carbon
KOH = potassium hydroxide
NaOH = sodium hydroxide
LiOH = li'thiumvhydroxide
K,COj; = potassium carbonate
NaHCO; = sodium bicarbonate
Ar =argon

N, = nitrogen

min = minute(s)

h or hr = hour(s)

L =liter

mL = milliliter

uL = microliter

g = gram(s)

mg = milligram(s)

mol = moles

“mmol = millimole(s)

meq = milliequivalent

RT = room temperature

sat or sat’d = saturated

aq. = aqueous

TLC = thin layer chromatography

HPLC = high performance liquid chromatography

LC/MS = high performance liquid chromatography/mass spectrometry
MS or Mass Spec = mass spectrometry

NMR = nuclear magnetic resonance

mp = melting point

EXAMPLES
[00107] The following examples are provided to illustrate various preferred
embodiments of the invention, and should not be construed as limiting the scope

thereof.
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GENERAL EXPERIMENTAL INFORMATION SECTION
[00108] In the following examples, nomenclature conforms to either TUPAC or
CAS guidelines; was generated using (or is consistent with) the Autonom® module
(version 2.1) distributed with ChemDraw Ultra 6.0®; or are taken from vendor
literature.
brine = saturated aqueous sodium chloride
DIC = diisopropylcarbodiimide
DMF = N,N-dimethylformamide
HOBT = Hydroxybenzotriazole
PyBOP = benzotriazo-1-yl-oxy-trispyrrolidinophosphonium hexafluoroborate
TFA = trifluoroacetic acid
THF = tetrahydrofuranyl
WSC = 1-[3-(dimethylamino)propyl]-3-ethylcarbodiimide hydrochloride

Analytical Chromatography Methods
[00109] HPLC: column: _

Method 1: Phenom-Luna (ODS) S-5, 4.6 mm x 50 mm; flow-5.0 mL/min.;
detection at 220 nm; solvent- A = 10% methanol/water + 0.2% phosphoric acid, B =
90% methanol/water + 0.2% phosphoric acid; gradient-linear, 0% B to 100% B over
4 min and 100% B for 1 min.

Method 2: YMC Combiscreen S-5, 4.6 mm x 50 mm; flow-4.0 mL/min.;
detection at 220 nm; solvent- A = 10% methanol/water + 0.2% phosphoric acid, B =
90% methanol/water + 0.2% phosphoric acid; gradient-linear, 0% B to 100% B over
4 min and 100% B for 1 min.

LC MS: column-Phen-Luna (S5 ODS column) 4.6 mm x 30 mm; detection at
220 nm; flow-4 mL/min; solvent- A = 10% methanol/water + 0.1% TFA, B = 90%
methanol/water + 0.1% TFA,; linear gradient, 0% B to 100% B over 2 min and 100%

B for 1 min.

Preparative HPLC Chromatography Method
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[00110] Phenomenex Luna C18, S5, 21 x 100 mm; flow-20 mL/min, detection at
220 nm; solvent- A = 10% methanol/water + 0.1% TFA, B = 90% methanol/water +

0.1% TFA; gradient-linear, 10% B to 90% B over 20 min.

General Experimental Procedures for Preparation of

3-(Arylthio)-1-(aryl)pyrazin-2(1H)-one

" Preparation of 1-Aryl pyrazine-2,3(1H,4H)-dione
Part A

o—
/@:0\ o ﬁ P o
H,N o~ OIN /(:[ o
H

[00111] Ethy] oxalyl chloride (7.8 g, 6.8 mL, 57 mmol) was added to a mixture of
3,4-dimethoxyaniline (4.4 g, 29 mmol) and K>CO; (14 g, 140 mmol) in EtOAc (44
mL) and water (12 mL) at 0°C. After stirring at 0°C for 10 min, water (18 mL) was
added; whereupon the mixture was transferred to a separatory funnel and extracted
with EtOAc (2 x 40 mL). The combined EtOAc were filtered through Na,SO,4 and
evaporated to about 30 mL. After addition of 2,2-dimethoxyethylamine (3.8 g, 3.9
mL, 36 mmol), the reaction was stirred at ambient temperature overnight. The
resultant white solid was filtered and then washed with hexane to afford N1-(2,2-
dimethoxyethyl)-N2-(3,4-dimethoxyphenyl)oxalamide as a light purple-grey solid -
(6.3 g, 71% yield). HPLC 33% 2.47 min and 63% at 2.79 min. LC MS 1.37 min
(M+1 =281 and 335). H-NMR (CDCl) 9.15 (broad s, 1H), 7.76 (broad s, 1H), 7.41

(d, J=2.4 Hz, 1H), 7.06 (dd, J = 2.4, 8.7 Hz, 1H), 6.85 (d, ] = 8.7 Hz, 1H), 4.45 (t, ]
= 5.5 Hz, 1H), 3.90 (s, 3H), 3.88 (5, 3H), 3.52 (t, J = 5.5 Hz, 2H), 3.42 (s, 6 H).

Part B
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[00112]  After addition of trifluoroacetic acid (0.12 mL, 1.7 mmol) to a mixture of
the aryl oxalamide prepared in Part A (0.50 g, 1.6 mmol) in acetic acid (1.0 mL), the
resulting solution was heated to 125°C for 20 min using a microwave. Following
evaporation of the solvent, the residue was triturated with EtOAc to afford 1-(3,4-
dimethoxyphenyl)pyrazine-2,3(1H,4H)-dione as a white solid (1.1 g, 92% yield).
HPLC 1.83 min. LC MS 1.20 min (M+1 = 249). H-NMR (CD;0D) 7.06 (m, 2H),
6.97 (m, 1H), 6.56 (d, ] = 5.7 Hz, 1H), 6.45 (d, J = 5.7 Hz, 1H), 3.89 (s, 3H), 3.85 (s,
3H).

Preparation of Desired Substituted 3-thio-1-aryl-pyrazin-2(1H)-ene
Method 1
o Cl ~
ﬁ)j\ N 0/ N %N . o
HN j N \/

[00113]  Thionyl chloride (0.28 g, 0.17 mL, 2.4 mmol) was slowly added to a

Part C

stirred solution of the 1-aryl pyrazine-2,3(1H,4H)-dione prepared in Part B (0.54 g,
2.2 mmol) in EtOAc (0.88 mL) and DMF (0.44 mL) at 45°C. After stirring at 55 to
60°C for 2 h, the reaction was transferred to a separatory funnel, diluted with EtOAc
and 2N KHCO:s and extracted with EtOAc (2 x). The combined organic layers were
washed with 2N KHCO; and water; whereupon, the combined aqueous layers were
extracted with CH,Cl,. All of the organic layers were combined prior to drying over
MgSO; to afford 3-chloro-1-(3,4-dimethoxyphenyl)pyrazin-2(1H)-one (0.34 g, 59%
yield). HPLC 2.33 min. LC MS 1.00 min (M+1 = 267/269). The chloropyrazinone

was used in the subsequent steps without further purification.
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PartD

200 "0l 00
o A A s A A
N\/ N\/

[00114]  4-Chlorobenzylmercaptan (71 mg, 0.059 mL, 0.45 mmol) was added to a

stirred THF (1.0 mL) suspension of sodium hydride (60% oil dispersion, 18 mg, 0.45
mmol), that had been previously washed with hexane 3x. The reaction was stirred at
ambient temperature for 20 min until it became a solid mass; whereupon, the
chloropyrazinone prepared in Part C (100 mg, 0.38 mmol) in THF (5 mL) was added
resulting in gas evolution. After stirring at ambient temperature for 40 min, the
reaction was diluted with CH,Cly/H>0, extracted with CH,Cl, (2 x) and dried over
MgSO, to afford 220 mg of crude product after evaporation of the solvent. The
desired was purified by chromatography on silica gel (12 g) employing gradient
elution (0 - 100% EtOAc/hexane over 12 min) to elute the desired 3-(4-
chlorobenzylthio)-1-(3,4-dimethoxyphenyl)pyrazin-2(1H)-one (130 mg, 89% yield).

Method 2
[00115] A solution of the 1-aryl pyrazine-2,3(1H,4H)-dione prepared in Part B (67
mg, 0.27 mmol), diisopropylethyl amine (0.15 mL, 0.81 mmol), pyBOP (0.23 g, 0.46
mmol), and dimethylaminopyridine (13 mg) in DMF (1.2 mL) was stirred at ambient
temperature for 15 min. After addition of 2-pyridylethyl mercaptan (28 mg, 0.40
mmol), the reaction was stirred at ambient temperature for 2.5 h prior to quenching
by addition of H,O and extraction with EtOAc. The EtOAc extracts were washed
with water (2 x), brine, dried over MgSO4 and concentrated to yield 204 mg of crude
product. Chromatography on silica employing a gradient elution with hexane/EtOAc
afforded the desired product 1-(3,4-dimethoxyphenyl)-3-(2-(pyrazin-2-
yDethylthio)pyrazin-2(1H)-one (17 mg, 17% yield).

Method 2a

[00116] The same procedure was employed as that described in Method 2 except

that the reaction was run for 18 hr.
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Method 3
[00117]  Following preparation of the oxalamide as described in Part A, ring
closure can be effected by prolonged thermal heating in TFA/HOAc at 78°C for 1d.
In the case of 3-methoxy-4-(2-(pyrrolidin-1-yl)ethoxy)aniline which contained a
5 Dbasic amine, the reaction was brought to pH 6 to 7 with saturated NaHCO; and then

evaporated in vacuo. The residue was absorbed on silica gel and purified by flash
chromatography (5 to 15% 2N NH; in MeOH/CH,Cl,) to afford the desired 1-aryl
pyrazine-2,3(1H,4H)-dionc in 36% yicld. This material was subsequently converted
to final product following the procedure described in Method 2. |

10

Method 4

[00118]  If the oxalamide as described in Part A contained a primary or secondary .
alcohol, prolonged thermal heating in TFA/HOAc at 78°C for 1 day not only effected
ring closure but also converted the alcohol moiety to an acetate. The resulting 1-aryl

15 pyrazine-2,3(1H,4H)-dione was converted to the desired 3-thio substituted-1-
arylpyrazin-2-one employing Method 1. Following workup and purification as
described in Method 1, the acetylated product was converted to the desired 3-thio
substituted-1-arylpyrazin-2-one (19 mg, 0.041 mmol) bearing a free hydroxyl by
dissolution in MeOH (1.0 mL) and H,O (0.1 mL) and stirring at ambient temperature

20  for 1h after addition of potassium carbonate (30 mg). The reaction was then diluted
with CH,Cl»/H,0 prior to extraction with CH,Cl, (2 x). After drying the combined

organic layers over MgSOy, concentration afforded the desired final product (16 mg,

93% yield). o

25 Method 5
[00119] For weakly nucleophilic thiols more forcing conditions were required
effect PyBOP mediated conversion of the 1-aryl pyrazine-2,3(1H,4H)-dione to a 3-
thio substituted-1-arylpyrazin-2-ones. Accordingly, a DMF solution (0.4 mL)
containing the 1-aryl pyrazine-2,3(1H,4H)-dione prepared in Part B (92 mg, 0.30

30  mmol), PyBOP (0.27 g, 0.53 mmol) and diisopropylethylamine (0.16 mL, 0.9 mmol)
was stirred for 3 h before addition of a DMF solution prepared by stirring 5-
methoxybenzo[d]thiazole-2-thiol (296 mg, 1.502 mmol) with NaH (60.1 mg, 1.502
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mmol, rinsed with hexane 2x) in DMF (0.2 mL) at ambient temperature for 10 min.

After stirring at ambient temperature for 7 days, the reaction mixture was diluted with

" EtOAc and washed sequentially with water (2 x) and brine prior to drying over

MgSO,. After evaporation of the solvent, CH,Cl, (10 mL) was added to the 0.30 g of
crude product. Filtration to remove any residual solids followed by evaporation of
the filtrate afforded 0.10 g crude product. Final purification required flash
chromatography on 12 g silica gel using gradient elution (0 to 100% EtOAc/CH,Cl )
followed by preparatory HPLC (YMC S5 ODS 20x100 mm, 20 mL/min, 30 to 100%
B in A over 10 min, .Solvent A = 10% MeOH/H,0 - 0.1% TFA, Solvent B = 90%
MeOH/H,0 - 0.1% TFA) to afford pure desired product ( 6.3 mg, 4% yield).

Method 6
General Experimental Procedures for Preparation of 1-(4-(2-Hydroxy-2-
methylpropoxy)-3-methylphenyl)-3-(4-(triflusromethoxy)phenylthio)pyrazin-
2(1H)-one

Part A. N1-(2,2-Dimethoxyethyl)-N2-(4-methoxybenzyl)oxalamide

NH,

o] H \0
NH o \ THF/EtOAc, DIEA N
/©/\ 2 o /[ > "/H/ o
\0 cl o o reflux - H o
o (o]

I
[00120] To a mixture of (4-methoxyphenyl)methanamine (9.90 g, 72.2 mmol) in
THF (40 mL) was slowly added ethyl 2-chloro-2-oxoacetate (10.84 g, 79 mmol).
After stirring the reaction at RT for 15 min, a solution of 2,2-dimethoxyethanamine
(9.10 g, 87 mmol) and N,N-diisopropylethylamine (37.8 mL, 217 mmol) in EtOAc
(40.0 mL) was added. The reaction was heated at reflux for 18 hours; whereupon,
after cooling to RT, saturated NaHCO; (50 ml) was added and the mixture extracted _
with EtOAc (50 ml). The EtOAc layer was dried over NapSO4 and concentrated. The
crude product was purified by silica gel chromatography employing a solvent gradient
(CH)Cl to § % MeOH/ CH,Cl,) to elute N1-(2,2-dimethoxyethyl)-N2-(4-
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methoxybenzyl)oxalamide (7.50 g, 25.3 mmol, 35.1 % yield) as white solid. 1H
NMR (400 MHz, chloroform-d) 8 ppm 9.07 (1 H, s), 7.69 (1 H, t, J=5.65 Hz), 7.59 (1
H, d, 1=8.78 Hz), 6.74 (1 H, d, J=8.78 Hz), 4.46 (1 H, t, J=5.40 Hz), 3.79 (2 H, s),
3.53(2H,t1),3.44 (6 H,s),2.23 (6 H, d, J=5.27 Hz), 1.37 (G H, s).

Part B. 3-Hydroxy-1-(4-methoxybenzyl)pyrazin-2(1H)-one

o o 0
, _HOAcTFA o
0 N
~o \/ o~

[00121] A solution of N1-(2,2-dimethoxyethyl)-N2-(4-methoxybenzyl)oxalamide
(7.5 g, 25.3 mmol) and TFA (2.340 mL, 30.4 mmol) in AcOH (160 mL) was stirred at
135°C in a seal tube for 1.5 hours. After cooling to RT and removal of the volatiles
under vacuum, ethyl ether (150 ml) and sat. aq. NaHCOj solution (150 ml) were

added. The resulting precipitate was collected by filtration, washed with H,O (50 ml)

" and ether (50 ml) prior to drying under high vacuum to yield 3-hydroxy-1-(4-

methoxybenzyl)pyrazin-2(1H)-one (5.30 g, 21.68 mmol, 86 % yield) as brown solid.
1H NMR (400 MHz, DMSO-ds) & ppm 11.17 (1 H, br. s.), 7.18 (2 H, d), 6.81 (2 H,
d), 6.46 (1 H, d, /=5.77 Hz), 6.23 (1 H, br. s.), 4.74 2 H, s), 3.24 (1 H, s).

Part C. 1-(4-Methoxybenzyl)-3-(4-(trifluoromethoxy)phenylthio)pyrazin-2(1H)-

one

0 ) 0
HO\HLN F SH PyBOP, DIEA E s N
N
N\% o/ F>|\0 F>k0 \) o/

[00122] A mixture of 3-hydroxy-1-(4-methoxybenzyl)pyrazin-2(1H)-one (2.0 g,
8.61 mmol), PyBOP (7.84 g, 15.07 mmol) and N,N-diisopropylethylamine (4.51 mL,
25.8 mmol) in DMF (40 mL) was stirred at RT under N; for 3 hours whereupon 4-
(trifluoromethoxy)benzenethiol (2.007 g, 10.33 mmol) was added. After having
stirred for 18 additional hours, the reaction was diluted with saturated aq. NaHCO:
(65 ml) and was then extracted with EtOAc (60 ml). The EtOAc layer was dried over
Na,SO;4 and concentrated. The crude product was purified by silica gel
chromatography.employing a solvent gradient (hexane to 75 % EtOAc/hexane) to

elute 1-(4-methoxybenzyl)-3-(4-(trifluoromethoxy)phenylthio)pyrazin-2(1H)-one
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(2.76 g, 6.42 mmol, 74.6 % yield) as white solid. 1H NMR (400 MHz, chloroform-d)
& ppm 7.58 (2 H, d, /=8.78 Hz), 7.21 - 7.35 (4 H m), 7.02 (1 H, d, /=4.52 Hz), 6.90
(2 H, d, /=8.78 Hz), 6.85 (1 H, d, /=4.27 Hz), 5.03 (2H,s),3.81 (3H,s).

Part D. 3-(4-(Trifluoromethoxy)phenylthio)pyrazin-2(1H)-one

o} o)
F S\,)J\N TFA, reflux F sﬁ)\NH

¢ T e wg (O
Fj\o/©/' N\/ 0/ F>‘\O N\/

[00123] A solution of 1-(4-methoxybenzyl)-3-(4-(trifluoromethoxy)phenylthio)-
pyrazin-2(1H)-one (2.76 g, 6.76 mmol) in TFA (25 mL) was stirred at reflux for 2
days. Since LC-MS analysis revealed that 28 % SM remained, the reaction was
stirred for 7 days. After removal of the TFA under vacuum, the crude product was
purified by silica gel chromatography employing a solvent gradient (hexane to 100 %
EtOAc to elute 3-(4-(trifluoromethoxy)phenyithio)pyrazin-2(1H)-one ( 1.60 g, 5.27
mmol, 78 % yield) as off-white solid. 1H NMR (400 MHz, chloroform-d) 6 ppm 7.61
(2 H, d,J=9.03 Hz), 7.29 (2 H, d, J=7.78 Hz), 7.24 (1 H, d, J=4.02 Hz), 7.07 (1 H, d).

Part E. 1-(4-(2-Hydroxy-2-methylpropoxy)-3-methylphenyl)-3-(4-
(trifluoromethoxy)phenylthio)pyrazin-2(1H)-one

o X
o o /@; OH
S O\>< Cul, K;PQ,, dioxane S
O \“)LNH /@( oH 3P0y . . /@/ \")LN
FiCog N\) Br ~ysoNa FiCog N\/

N
H

[00124] A mixture of 3—(4-(triﬂuoromethoxy)pheny]thio)pyrazin—2_(1H)-one (100
mg, 0.347 mmol), 1-(4-bromo-2-methylphenoxy)-2-methylpropan-2-ol (90 mg, 0.347
mmol), N1,N2-dimethylethane-1,2-diamine (92 mg, 1.041 mmol), copper(I) iodide
(19.82 mg, 0.104 mmol) and K;PO4 (221 mg, 1.041 mmol) in dioxane (1.0 mL) was
stirred at 115°C in a sealed tube for 2 hours. After removal of the precipitate by
filtration, the filtrate was concentrated. The crude product was purified by silica gel
chromatography employing a solvent gradient (hexane to 100 % EtOAc) to elute 1-
(4-(2-hydroxy-2-methylpropoxy)-3-methylphenyl)-3-(4-
(trifluoromethoxy)phenylthio)-pyrazin-2(1H)-one (18.65 mg, 0.040 mmol, 11.52 %
yield) as off-white solid. 1H NMR (500 MHz, methanol-d3) 8 ppm 7.62 - 7.68 (2 H,
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m), 7.37 (2 H, d, J=7.97 Hz), 7.21 - 7.28 (3 H, m), 7.16 (1 H, d, J=4.40 Hz), 7.02 (1
H, d, J=8.25 Hz), 3.84 (2 H, 5), 2.31 3 H, 5), .36 (6 H, 5). -

Method 7
5  General Experimental Procedures for Preparation of 3-(4-Chlorophenethoxy)-1-

(4-(2-hydroxy-2-méthylpropoxy)phenyl)pyrazin-2(1H)-one

o X
C|/©/\/ T‘I)\:

Part A. 2-(4-Chlorophenethoxy)-3-methoxypyrazine

\o . \0

OH Cl . 0]
/@/\/ \(&N NaHMDS, THF _ D/\/ Wl/g N
N g N A
10 ¢ & cl Z

[00125] To a mixture of 2-(4-chlorophenyl)ethanol (1.246 g, 7.96 mmol) in THF
was added 1.0 M sodium bis(trimethylsilyl)amide in THF (6.92 mL, 6.92 mmol).

After stirring at RT under nitrogen for 18 hours, the reaction was diluted with a

solution of saturated NaHCOs (65 ml) and extracted with EtOAc 720 ml). The ethyl
15 acetate layer was dried over NaSO4 and concentrated. The crude product was

purified by silica gel chromatography employing a solvent gradient (hexane to 30 %

ethyl acetate) to elute 2-(4-chlorophenethoxy)-3-methoxypyrazine (1.25 g, 4.72

mmol, 68.3 % yield) as clear oil. 1H NMR (500 MHz, CDCl3) & ppm 7.61 - 7.64 (1

'H, m), 7.59 -7.61 (1 H, m), 7.26 - 7.30 (2 H, m), 7.20 - 7.24 (2 H, m), 7.15 (1 H, d,
20  J=8.52Hz),4.49 - 4.63 (2H, m), 4.02 (3 H, s), 3.12 (2 H, t, J=7.29 Hz).

Part B. 3-(4-Chlorophenethoxy)pyrazin-2(1H)-one

e

o)
O:N\>_SH /@/\/o%n NaHCO3, DMA, 135°C /©/\/°\IKI£N
N N
s cl \) c! \/

[00126] A mixture of benzo[d]thiazole-2-thiol (1.264 g, 7.56 mmol), 2-(4-
25  chlorophenethoxy)-3-methoxypyrazine (1.00 g, 3.78 mmol) and NaHCOs (1.587 g,
13.89 mmol) in DMA (10 mL) was stirred at 135°C for 6 hours. After cooling to RT,
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the mixture was diluted with a solution of saturated NaHCOs (55 ml) and was then
extracted with EtOAc (60 ml). The EtOAc layer was dried over Na,SO, and
concentrated. The crude product was purified by silica gel chromatography
employing a solvent gradient (hexane to 100 % EtOAc) to elute 3-(4-
chlorophenethoxy)pyrazin-2(1H)-one (477 mg,‘ 1.808 mmol, 47.9 % yield) as off-
white solid. 1H NMR (400 MHz, chloroform-d) 8 ppm 7.27 - 7.31 (2 H, m), 7.19 -
7.25 (2 H, m), 6.95 (1 H, d, ]=4.27 Hz), 6.89 (1 H, d, J=4.52 Hz), 4.54 (2 H, t, ]=7.53
Hz), 3.14 (2 H, t, J=7.40 Hz).

Part C. 3-(4-Chlorophenethoxy)-1-(4-(2-hydroxy-2-
methylpropoxy)phenyl)pyrazin-2(1H)-one

o]

Y
) oL 0\><0H . oN/©/ OH
Beaas RIS caa g sas s

[60127] A mixture of 3-(4-chlorophenethoxy)pyrazin-2(1H)-one (25 mg, 0.100
mmol), K3PO, (63.5 mg, 0.299 mmol), copper (1) iodide (18.99 mg, 0.100 mmol), 1-
(4-bromophenoxy)-2-methylpropan-2-ol and N,N’-dimethylethylenediamine (0.032
mL, 0.299 mmol) in dioxane (1.0 mL) was stirred at 110 °C for 60 min. After
removal of the pl'eéipitate by filtration, the filtrate was concentrated. The crude
product was purified by silica gel chromatography employing a solvent gradient
(CH,Cl; to 10 % MeOH/ CH,Cl») to elute 3-(4-chlorophenethoxy)-1-(4-(2-hydroxy-
2-methylpropoxy)phenyl)pyrazin-2(1H)-one (31.82 mg, 0.073 mmol, 73.1 % yield) as
white solid. 1H NMR (500 MHz, chloroform-d) 8 ppm 7.32 (2 H, d), 7.23 - 7.29 (4
H,m), 7.02 (2 H, d), 6.84 (2 H,s),451 (2H,t,J/~=7.29Hz), 3.83 (2 H, s), 3.13 (2 H, t,
J=7.15Hz), 1.36 (6 H, 5).

-52-

Ut



PCT/US2008/069361

“"WO 2009/009501

lmml

auo-(1/| )g-uizesAd(oyyAyjausyd)
AE., H ¢/ pus 77 -g-(1AusydAxoyauwip-¢'c)-1
C [
=[PP coc(HTZH S LPUR T _o NZH o z\/ i \/\Q
= [ PP) TE'E “(HE 5) 88°€ (HE ) \/\@ H@\ g Q 'S
16°€ '(HY ™) 76'9 “(H9 ‘W) 8T'L|  69€ 10y 89 I Hs o o ° 14
duo-(H | )g-uizesAd(|AuaydAxoyjaul p-°¢)
G.HN -1 ~(o1yyAyisusydosoo-v)-g
10
ZH €L =()86T (HT ZH €L _o NH ) \/\Q
=1 0€°¢ (HE 'S) 63°€ “(HE ) © @\ \ouMu\fﬂrw
26'€ (HE ‘W) €69 “(HY W) LTL| SOW/SOr| €T 6 1 \/\Q o o ° 3
2UO-(# ) )2-uizeiAd(otyy AzuaqoI0|Y -}
-g-(IAuayd(AxoiAzuag)-v)-i
N/z
. |
"(HT 'S) LT% “(HT *S) 60°S “(H1 \Q\z ! \Q fﬂrw\/@
ZH Sy =1P) 96'9 (HT ZH 68 5)@/ @\/o @>o ° i
=[P)SO°L “(HTT ‘W) T Lvv' L] LEW/SEP | 09'% 1 1 4
("¢
‘S) L8°¢ ‘(HE *S) 16'C “(HT ) 8T'v
‘(HI ZH S'8Pue T°7 = { PP) 88°9 o
L T es =L ) [0 T R b
7= -
! \ )
86'9 (H1 ZH 9'v =1 'P) STL (HI _o NH o @/
~, | T | Sorra
[P)TLHTZH Y8 =1 P)9S'L| 165/68E| 60F 0S I 1 o ~o e 10 1
1 POUIdIA
(f10a0) HW | (@A) | (%) jusuoduo) juouodwo) "ON
el YWN-H SW-DT| OTdH |[PI9A | Pogoy oL, OPIWIOLL/AUI[ITY amgonng xg
et K/_z

PN
S

g

muco-ﬁmzm-:ﬁ«;&b«-ﬂ-E:_Emnzm oy r-¢

[RCULIAAD




PCT/US2008/069361

WO 2009/009501

- Vm -
“(HE ')16°€ (HE
‘) €6°¢ (HT ‘W) ¢6'9 “(HT ZH
v.v.ﬂ ﬁh ,E mo.w ..Ql: “ZH wé."% ﬁv suo-(f1)z-uizesAd(jAusydAxoyiawip-1c)
00°L “(HT ZH Vv =[P) TI'L “(HI - -{OILIAUBYAOIOND-Z)-€
ZHGLPue ¢'T =f PP)ZH SC'L
“(HT ZH 9°L PU® '] = { ‘PP) €¥'L 19 o NH o z\/ I
“(HT ‘ZH 0°8 PU® €'T = [ ‘PP) LS'L - @\ aL/m
(HT ZHO'LPUe ['T={PP) L9L| LLE/SLE| 6§°€ €z z HS ~o ~o ° 10 8
) 8Uo~(H | )Z-uizesAd(|AusydAxoyaup-v'c)
(He S) 68°€ “(HE -1-(owniAusydoloiyd-p)-¢
's) €6°¢ ‘(HT ‘W) 76’9 “(HT ‘w) 1
$6'9(HI ZHS V=1 P) L6'9 (HT o | 0O N%H o ,_.\/ I \@\
ZH Sy =(P) €T'L (HT ZHS'S = \Q\ - @\ JX/m
[(P)eyL (HTZHSS=[P)TSL| LLE/SLE| LSE 6 Z HS o ~o ° L
(HcZHCL={ V<l s ‘(HT ZH
TL=LD6S¢ (HES)1LE (HE
. mv VB. ¢ . Q.: . ZH m. 3 @an L&Y H. [ auo-(141)z-urzeskd(oyyAyya()A-z-uizesAd)
WE €89 ‘(HT ‘ZH vm 8= hAE €69 -Z)-g-(1AusydAxoupewip-p'€)-1
‘HT ZH¥'T=[(P) ¥6'9 “(HI ZH z
SP=C[P)TUL(HIZHS Y =1 P) o N°H o ﬂxx_‘ﬁ \/\_z/M\J_z
CTLHTZHO0'S = [ P) €€°8 (HI N - HQ\ s
ZH 0'C=P) pt'8 (HI ‘S)Sv'8| TLE 10°¢ LS Z _a\/\f\z o ~o ° 9
(HTZHTL=["90°¢ (HT ZH
I'L=[9) €€ (HE'S) 69°¢ “(HE
Yyl ‘(HT ZH S8 PUE €7 =1
PP) ¢8°9 ‘(H1 “zH w..w =['P)T69
HI ZH T =('P) €69 ‘(HI ZH mco.fFVN.ENw;&o_ﬁ_EEA;..w.EE.;aYNV
Ch=1P) T1°L “(HT W) 91'L (HI TledboepyEr
ZHEp=1"P) €TL(HUZH §'L _o NH . O O
=) LTL (HT W) ¢9°L (HI ZH " g Q iw S
¢t pue O°'T ={ PP) S€'3 (AO'AD| 0LE 9T 11 4 HS = ~o ~o ° S
[ POSIN
(10a0) (H+N | (WD) | (%) Juduodwo) tusuodwo) "ON
eled JWN-H SW-OT| OTdH |PISIA | POWSIN JoF L OpIOIg/uIIuY among xq

_.




PCT/US2008/069361

WO 2009/009501

lmml

. (HT
ur) 98'1 ‘(HZ ‘W) 6’1 “(HT ZH
PL=0DT0EHZ ZHY L =T

auo-~{y})z-uizeskd (o Aureusyd)-¢-(jAuayd
~(Axoyia(|A-| -ujpio1iAd)-z-oxo-z) - Axoytew-g)-|

1) 7e¢ ‘(Hy W) 65°¢ “(HE *s) L8°€ ST xgJo A \/\Q
‘(Hg'S) ¢L'v ‘(H1 ZH §'L pue 9’| sur[dnoo 0 jx(
=1 PP) ¥8'9 (HT ZH 9°9 = [ P) pajerpaw oJ\/ouQ °
96'9 “(HT ZH 91 =[ P) 10°L ‘(HI LIOH N
“ZH §'L = [ P) SO°L “(HO ‘W) 0£°L|  99% s6c | Lt “OSM O €1
v A AmN .NVH.H Nw .c_Nm;aAowﬂwm._wm.._uwm_.“hw.ﬂ.hwu%_m\wwﬁv&mo_,:«wE.Nv.N
=N (HCZH TS =L D be'E N
(HE ) 68°¢ “(HT ) €Lt “(HT ‘W) s 0 NH 0 fﬂf)\@
89 ‘(HT ‘W) 869 “(HS ‘W) 87", /\/@ oo oJ\/ouQ\ °
(HT ‘W) 6¢°L “(HT ‘s peoiq) sp°6| €1t 8 1 o 4O 1
oye1e0B( AxouaydAxoyiaw-z-(IA-(Hz) |
-uizeiAdoxo-z-(o1yAusydoio|yo-t)-¢ }-)-Z IAylow
7N
Seps
"(HE's) L8 ((HT *S) 8T'Y “(HE " o N o °
) 1Ly (H1 W) £8'9 ‘(HE ‘W) ©/ oo 0 ‘
96'9 “(HE ‘W) 871 (HT ‘W) 9<°L| SEh/esy | v6'€ ST I o 5 1 1
o) cee (rp e ) 06 (HE R R e R
O ¢ C C o_ .
96'9 ‘(|1 ZH vy = [ P) 00°L “(HI _o NH . i \Q >
“ZH b =1 P) €1°L “(HZ ZH S8 = \Qoé - u@x 41[
[P)6TL(HTZHSS =[P T9L| STP 0t 09 r4 Hs ~o ~o ° 01
(H9
5 . ¢ er 6 ‘ . - -urzesAd-(o1yyAl difdosdosi-
ZH wh w £P) MM Tl Awﬂ Nm% L e hvmaivououspy 3
= [ 1dss) 96'C ‘(HE ) 06°€ “(HE
‘S) 26'¢ “(HT ‘W) 16'9 “(HT ZH AN
$P=1P) 96'9 "(HT W) 66'9 (HT . _o N%H o fﬂ_ﬁ
ZH Sb=1P) €1'L “(HT ‘ZH T8 =I HQ\ s
P)CELMHTZHTS = P)IS°L| €8¢ €Ty 0L Z HS o ~o ° 6
1 POYIS
(f10ao) HHN) | (W) | (%) jueuodwoy jusnodwo) "ON
ered YN-H SIN-OT| OTdH | PIPIX | POYPI [ory L spruorgy/suriuy armyonng Xq




e

PCT/US2008/069361

WO 2009/009501

-9g -

A (HEZHV9 =
[P) LT°T “(HT s peoiq) €8°C “(HT
ZHH'S=DT0C(HTZH V'S
={“DTCC(HI ZHI6PUR ']
={PP) ¥8°¢ “(HE $) 98°¢ ‘(HI ZH
96 PUB (¢ = [ PP) €Ot (HI W)
€Tp “(H1 “2H '8 Pue C°C = { ‘PP)

auo-(H| )z-uIzesAd(olynAuauayd)
-g-(1AusydAxoylaw-¢-(Axcd0idAxoIpAY-Z)-¥)- L ()

K/z
A2 z/:\_Fw\/\Q
:oﬂ\/o“@\ o

689 (HE ‘W) L6'9 (H9 ‘W) LTL| €Ib 90t v L1
(HEZH 9= P)8T'I
‘(H1 ‘speoiq) L.°T (HT ZH $'6
pue 7’1 = PP) v8°¢ “(HE ') L8°€
(HI ZH S'6 Pue 0°S =[ ‘PP) ¥0't to-(1)z-uze kd ueycxoupers
‘ Awﬂ AEV Ty R C.: nNm 6'S PuE §°1 .m.aaonkeuz.&.vyioé;%ﬁob_ﬁ&um.@
=1 ‘PP) 069 ‘(HE ‘W) 669 (HI 15 oA o NI T
ZH S =(P) €I'L (HT ZH S = @\ o G\ w T 4_\r
(P TWLHTZHSS=[ D) ISL| 1TW/6TY| €6'¢ 4! % HS />\/o T 91
"(HZ "ZH 0’8 PU® (°9 = [ "PP)
00°€ “(HT 'ZH 0°8 Pue 0’9 = [ ‘pp)
ECE(HT ZH LY =D 06'€ (HE
$) 6 C(HTZH LY =D 60t
‘(H1 ‘ZH 9'S pue vz = ..Euv 00°L S suo-{H1)z-urzesAd(oyyhutausyd)
“HIT ZH¥'T=1"P) 21°L ‘(HI ZH 1SK[OIPAY e liueidboney ronehophuzrery
9'8 = P) 0T°L (HI W) 0T'L “(HI 13183 10§ _ ,aF\ N )\@
ZH b = P) 9T'L ‘(HY ‘W) 1€° b POWOIN )\@ s\/\o@\zf OQJWT@
(HT ZH €v = P) 1L (QOAD)|  66€ 98'¢ z Z HS ~o ~o ° SI
e A v BTy A0 s S A PN
(HES) S8 C(HTZH Y =19 A n
86C (HZZH Zv =11 ST'v “(HT . o ,ﬂ/xﬁm
s) 8T (HI ‘W) £8'9 “(HE ‘W) Im)©/ \OQZ " OG\ ° \/Q/_u
L6'9 “(HE ‘W) 9T'L “(HT W) 9¢°L| 1TH/61v | 96'€ 6¢ v ‘ o | "o _a\/ 4!
I POy
(10ao0) HAW | (@) | (%) Jusuodwo) Juduodwo) "ON
ele YAN-H SW-DT1| OTdH | PIOA | POyIeIN [om L spruoIg/suIiuy amjonng Xd




PCT/US2008/069361

WO 2009/009501

IN\WI

HEZHH9=CP) L1 (HI

ZH 6 PUL 1T = [ PP) €8°¢ “(HS
‘$)68°¢ (HI ZTH ¥'6 Put 6°7 =
£PP) 10y “(H1 ‘W) €T% “(H1 ZH
¢'gpue 1'z=rPP) ¥8'9 (HI ZH
I'2=1P)L89(HI ZHSS=[P)
L6'9HI ZH v = P) €L (HT
ZHO'S =[P pp'L ‘(HI ZH ¥ =
[P)SYLHTZHIS=1P) 06'L

LEV/SEY

81°¢

LS

61 x4 Jo
uonepIXO

VddOW

BUL-(H | Jz-uizeiAd(| Auaydixoyew
“g{AwodoidxoumRU-Z{a) ) p) LK idosonp-p)g

X/ N ]
. \OQZ}O
) O

17

_ "(HE
ZH 98 =[ P) LTT “(HT ‘S proI1q)
86T (HTZH$9=1) 2T¢ (HT

ZH 9= 0s¢ ‘(HI ZH 9°6
pue o°'T = [ ‘Pp) 98°¢ “(HE “S) 68°¢
‘(H1 ZH S'6PUR 0'C =1 ‘PP) 20'p
‘(HT ‘W) 2Ty “(HT ZH S8 pue ¢°¢

={ ‘PP) 889 ‘(HE W) 96'9 “(HI
ZHSSpue Tl =(Pp) ST°L “(HT

‘w) LT°L(HT ZH $'9pue 9 =
PP) T9L ‘(HT ZH ¥'v = P) LS8

vivy

HS

BUO-(-1)z-uizerAdonAmaiA
“ZuIppAd)-2)-£- £

2)rhiy)

N7
J

e
_o zg\_f o x
xoﬂ\/o@\ o

(HE ZH S'9=["P) LTT (H: W)
L0°T ‘(HT ‘s peoiq) £9°7 ‘(HZ ‘w)
18°C “(HT ‘W) Z1°€ “(HT ZH 9°6
pue 01 = [ ‘PP) v8°¢ (HE ‘) L8'C
‘(HT ZH 9°6 Pue 0°¢ = ‘PP) LO'Y
‘(HT W) €79 “(HT1 ZH '8 Pue 7'
=[PP)S6'9 ‘(HI ZH9v =[ ‘P)
L6'9 ‘(HT ‘W) 86'9 “(H9 ‘W) €7°L

Lty

o

mc?w.‘:N._.__H.;Eogano.a_?mcu
-g)¢-(HusydAxoLpaw-g-(AxedosdAXoupAu-Z)-p ) L-(x)

N/z
_o z/:E/m
:oﬂ\/c@\ ) \/\/@

61

HEZHC9 =

£P)LTT “(HI ‘s peoiq) 18°C “(HT
ZH €L="1)86C (HCZH C'L
=0 0CE(HI ZH96PUR (']
=[PP) €8¢ ‘(HE ‘S) 98°€ “(HT ZH
96 PuE 0°¢ = PP) L0t ‘(HI ‘W)
€Ty (M1 ZHS'§PUe $°7 = [ PD)
689 ‘(HE ‘W) 86'9 “(HS W) L7°L

6vv/Lvy

0Py

e
HS .

4
\0@\2 H
HO
%/o

BUO-(H] )Z-uiZze)Ad()AusydAxoyiaw
-¢-(AxodoidAx01pAY-Z)-p)- L -(O1yiAUIoUBYdOIO-p)-£-(2f)

:o/»\MQG\ﬂ/ox_z/m\/\@\ )

81

(12ad)
e JIAN-H

H+W)
SIN-O1

1 POyId
(W)
O1dH

(%)
Pt

POTIOW

jusuodwo))
[og L

jusuoduion
OPIOIG]/QUI[IUY

ammonng

Xq




PCT/US2008/069361

WO 2009/009501

Iwml

"(H9 *s) 9¢'1 (HT

‘ZH §'8 PUB 6°S = ‘PP) T0'€ “(HT
ZH §'8 PUe 9L = PP) €¢°¢ “(HS
‘$) 98'¢ ‘(H1 ZH '8 ‘€'T=1PP)
88'9 (HT ZH S8 =1 P) L6'9 “(HT
THET=[P) L6'9 (HL W) 8TL

LTy

[sa)
(22

24

suo-{H1)z-urzeidorphpeusyd) -
-g{ KusydAxoBurg{AxodosdAieurz-AX0IpAY-Z ) v)- 1

N/z
A zJﬂ_fm\/\D
:o&\/o@\ o

ST

(HE

ZH 9= P)8TT (HT W) LT°¢
‘(HT ‘W) €67¢ “(HT W) 19°¢ “(HT
‘ZH 9'6 Pue T'T = ‘PP) 68°¢ “(HE
‘$) L8°¢ ‘(HI ZH96PUB 6T =
£PP) 2oy “(HT ‘W) 6T (HI ZH
y'8PuR 0T = PP) ¥38°9 (HI ZH

01=[P)S89(HI ZHt'8=1P)

66'9 ‘(HS ‘W) 0TL (HI ZH T9 =
(P)OSLHIZHTY=[P)SYL

6y

(o]
<
)

19

0¢xdJo
UOLEPIXO

VHdION

suo-(H1)Z-uizeIAd(jAuo)nsiAyiouaud)
-g-(KuaydAxoueus-¢-(AxodoudAxo.pAu-2)-1)- 1)

/»\/o

(HE

ZHT9=(P) 671 (HZ ZH §L
=HD 0T < ‘(HE W) 98¢ “(HE ‘S)
88°¢ “(H1 ZH S'6 PUe I'€ = [ 'PP)

SOy ‘(HT ‘w) ¢T'y (H1 ‘ZH 9’8 pue

ST={PP) 189 (HI ZHST =
[P)06'9 “(HI ZH 98 =1 P)00'L
(HS ‘W) 0TL “(HI ZH I't =
[POYLHIZH Ty =[P TSL

44

96'C

L1

0T x4 30
UOTEPIXO

VHdIOW

auo-(H1)z-uizelAd(jAuynsihyieuayd)
-¢-(|AuaydAxoyjaw-g-(AxodosdAxospAy-z-())-¥)-1

o uQﬂy<w
/»\/o

(s8]
o

(HEZH 09 =("P) ST 1 (HI

ZH S'6 PUR T T = PP) #8°¢ (HE
‘s) 98°¢ ‘(H1 'ZH §'6 Pue o°¢ =
[PP). 10V “(HT ‘W) €T (HI ZH
9'§ pue ' = ‘PP) $8'9 (HI ZH

PT=C'P) 069 (HT ZH98 = P)

96'9 (HT ZH 9'8 =1 P) 0"L “(HT
ZHT'9=(P)ICL(HI ZHT'9 =
) 09°L (HZ ZH 98 =['P)T1'8

CSY/ISY

81°¢

01

61 xg jo
TOLBPIXO

VUHdOW

auo-(1 ) Z-uizesfd(|AuaydAxoyaw-g-(Axodoid
-Ax0IpAY-2)-t)-| -(IAuoyns|AuaydoI01yD-1)-£-()

12
@
: ]
_° z/=¥/m
=//o
Io oo
ﬂ\/o

™
(]

(‘12ao)
vle(l YN-H

(H+IN)
SIW-O1

1 POURIN
(unnp)
DT1dH

(%)
PISIA

POYIIN

Juauodwo))
1oL

jnsuodwo))
SPIUIOIG/2UI[IUY

2mmonng




PCT/US2008/069361

WO 2009/009501

- @W -
(HYS) vT 1 (HT'S) L€
‘(HES) 6L “HT ZHY =1 P)
06'9 (HT ZH 9'§PUR €7 = [ ‘PP)
76’9 ‘(H1 ZH 9'8 =1 P) 00°L ‘(HI
ANE £€e=I ,ﬁv 90°L AH.: ,NE vy 9u0-(1] )Z-uiZeKd(orp1A~H-uljoumb(K B i onyL)
= —, Juv ANB .Am.— ..Nm Qw Uﬁ& WA - 2)-¢-(1AusydAxoyiaw-¢~(Axodosd|Aylaws-Z-AXopAY-g)-p)- |
=[PP pLL(HI ZHS =1 P) o~ gL NH . ﬂ/\_r g
6L “(HT 'S) 768 “(HT ZH 8°8 = S Ho ouQ\ w LT YT -
£P) I8 (HI ZHS = P) 46’8 8IS 184 4 14 v_\/ 1 e 67
(HO ') vZ'1 (HZ ZH Z'L
={DVOCCHIZHTL=1DT'E
‘(He's)sL'¢ "(HE ') LL°¢ “(HT ZH
ww Uﬁm VON = HMUUv Wwo hﬂm,— «Nm ek m:M‘\MI:w.cﬂm%&ﬂcﬁﬂx?ﬂc\%t\a\w Vo
88=(P)869 (HI ZH 0'T=[P) wreteudhegeuebodotineu bophrektry
00°L (HT ZH b'S = £ P) 1T°L ‘(HI NN o ,ﬂ/_\_zr Y
ZH p'S = P) 67'L “(HT ZH 1'9 = , 7| o owﬂw\ w XV YT
[P LELHT ZHT9=1P)89'S| 8Tb vL'T 1£3 L1 Hs x v_\/ 21 e 87
(H9
) 9T (HL ZHT L=V ITE
C.MHN NHMM L H,H C om.m Q.Hm. wv 3U0-(1 1 )Z-uiZRIAA(OIMAYIS(A-2- uipuAd)
mw.m Q.: Nm v.w m.N = H @@v ww.w -Z)-c-(Kusydhxoyrow-g-(AxododiAyiowt-z-AXoIpAy-Z)-p)-1
“(HE W) £6°9 “(HT ‘W) T, (HT ° N . ﬂur 3
W) L7 (HT ZH YL PUe 6°G = [ N | wo ouMy\ w LT
PP)T9°L (HI ZH T =['P) LS| 8TF L9T 62 L1 Hs x VT/ 1o LT
(H9 *s)
LTTHT ZH YL =1%) 167 (HT ey dxoupoun & {xodoud o
ZHY L= €TEHTS)LL'S 4
“(HE ‘s) 78°¢ “(HT ZH S8 PUR T'C P NH o ﬂ/ﬂ_zﬁ \/\O\
B I3 P— I3 a6 4 - s
=1°PP) b8°9 “(H § W) b6'9 “(HT Negdk ouQ\ w LT
w) LTLHT ZHY b= P)STL| Stb 8¢ 01 vZ Hs J> J\/ 97
1 POUIdIN
(10ad) BN | @A) | (%) 1usuodwo) jusuodwo) "ON
eje JNN-H SIN-DT| D1dH | PISIA | POyl [orgL SPLUOIE/QUIIUY armjons Xq




5\

PCT/US2008/069361

WO 2009/009501

- O@ -
.méx&sa__mzcmreumﬁm_hﬂ@&%ﬂ_ &%m%_%s:_.im
“(H9 ‘s) 9¢'1 4 P NH @ ’
“(HS *s) 98¢ ‘(HT ‘W) 68°9 “(HE W) HO HQ < JX_,Q
86'9 “(HE W) T1°L (HT ‘W) 95°L|  LIp we be eg Hs 21 e "or ° be
(H9 'S) €71 "(HI 'S Peo1q) /T
(HT ) L87€ “(HE ) 88°¢ “(HT
‘ZH $'§ PUE €7 =[ ‘PP) 169 ‘(HI
ZHSY=[P) 969 (HI ZHSS = ouo-(1)z-uze kd(ok-2-uerLudeL)
r f.E 36°9 ,.Q.: .Nm cT=[ A@v 20°L -g-(KusydAxoyiew-¢-{ Axododikyiew-z-AxoIpAy-Z -1)-1
HI ZH Sy =1 P) 60°L ‘(HT ‘W) ° NH 0 ,ﬂ/\_zr \8
€6 “(H1 ZH 9°8 PUE "1 =  “PP) \8 o Q w LT T
19°L “(HE "w) 88°L “(HI ) TI'8|  6bp 1y 0L 174 Hs VT/O e ¢
"(H9 's) 9¢'T “(HI
‘s peo1q) ("7 “(HT 's) 98°€ "(HE °S)
L8°€ (HI ZH t'8 Pue €T = ‘PP)
06'9 "(HT ZH t'8 = P) 96'9 “(HI
Swi =[‘P) 86’9 (HI “vam.m = DTSR retiadl ot et pe N
[P) 669 (HI ZHV =[P €T'L . P NH A »
“(HZ ZH L'9PUe 6'T = [ ‘PP) €V'L \@\ HO uﬂu\ ))QhwrQ
“(HC ‘ZH L'9PUB 6'T = [ ‘PP) TS'L| SEw/esy |  00'p 8S 7 Hs e o ’ zs
"(H9 's) o<1 “(HT
s peo1q) 17T “(HT ) 98°¢ “(HE ooz e
,mv LS°€ .Amﬂ ‘ZH S8 pue {#'7 = -g-{AxodoidiAaw-z-Ax0IpAY-Z)-)-L {orpiAusydololyd-g)-¢
{PP) 06°9 “(HE W) 00°L (HT ZH P W 1 2
SP=[P) p1'L ‘(HT W) Tp'L “(HT \@/ Ho @x w LT a\r °
‘W) Ry (HT ZH LT =1 P) 6S°L| SSP/SEy |  86'€ 29 €7 HS 1o VT/ ° e 1€
(H9 's) 9¢'T "(HI
‘s peoIq) 74T “(HT S) 98°¢ (HE °S)
L8°€ ‘(HT "ZH ¥"8 Pue ¢'¢ = { ‘Pp)
069 ‘(HI ZH S'v={ P) £6'9 ‘(HI
ZHH'8=[P) 969 (HI ZHET =
(P)I0L(HIZHS =[P IT'L
‘(HTZH S'LPUe TT={"1P)9¢L e xodostn s e 21 On 010k 7)€
(HIZH S'LPUe ¥’ 1= IP) TH'L o ~° NH ) @
“HT ZHO'SPUE T'T =[ ‘PP) 96", G HO H@\ \owﬂy\z/ﬁ_\ﬁw
HTZH S'LPUe v'T =1 PP) L9°L| sewresy| ore | os eg us T e E oot 0¢
1 PRSI
(f10ad) HW | @A) | (%) jusuodwo) yusuodwo) "ON
vl YNN-H SW-OT1| OTdH | PIRLX | Pomlel [orq L sprorg/QuIiuey oMmjonng Xg




PCT/US2008/069361

WO 2009/009501 ~

IM@I

"(HY $) 9€'T "(HE*S) LL°€ “(HS
'8) 98°¢ “(HT W) 06'9 (Hy “w)
869 “(HT W) p1°L (HT ZH 0'8 =

BUL-(1/ | )Z-urzeAd({ ol AusydAXo sw
-2)-£-(Musydixoysur¢-(Axedold |Aurow-g-AxoIpAy-z)-t)-1

\/z
. \OQZJ,?@J
VWO

[P)SUL(HT ZHOS=[ LEL| 6TF TLe 09 eZ 6€
(H9 'S) 9¢'1
‘(HT *s) 98°¢ “(HE 9) 16°C (HT ZH
§'8pue T = Pp) €6'9 (HI ZH
CT=1P)86'9 (HI ZHS'S = ‘P) e o) 1
00°L ‘(HT ZH ¥’ = [ P) 90°L “(HT P NH i
ZH Yy =["P)OT'L "(HTZH 9'8 = \QP% HO umu\ o \HH%F\@\
[P)OCL(HTZHIS=P)T9Ll £8F STy s €7 Hs J> ° e 8¢
"(H9 'S) €1
“(HE *S) 16T “(HS *S) 98°€ “(HT ‘ZH
S'8Pue 7= PP) 68'9 (H1 ZH
'T=1P) 969 (HT ZH '8 = P) RPRNFA S e Rl Sy P
66'9 (H1 ZH S’y = ‘P) TTI'L (HI P NH @ ™
ZHS'v=["P)STL(HT ZH ¥'8 = \Q\ ™ | o OHQ\ o, \u@)ﬂr\@\
[P)OSLHT ZHY'S=P)SPL| Stp 96'¢ 0 €7 Hs J\/ 1o LE
"(H9 *S) TTT
(HT ‘s) €L°¢ “(HE *S) sL°¢ ‘(|1 ZH
m..w ﬁﬁ\m VNN = —. AﬁU@v ww.w Amﬂ nNle ’ e Am._opﬁcmﬂ_Nm;a%_%n;:m_ﬁ;sw:»osﬂ_ﬁvﬁi .
$'8=["P)86'9 (HI ZH T T=["P e Pop
00°L ‘(HT ZH Sy = [ *P) b0°L *(HI o PN . ﬂ_/\_ﬁ oy
‘ZH b= P)81°L (HT ‘ZH 0°6 = @\ Ho ouQ\ w LT
[PYTYLHIZHO6=LP) VL] L9 01’y 91 14 Hs v_> e 9¢
(H9
ZH89=[P)vTT ‘(HY‘S)sC'T
‘(HT ‘s peo1q) <87 “(HT ‘W) 86°C
“(HT *s) $8°¢ “(HE ‘S) 06°€ “(H1 ZH
$'8PuUL T =(PP) 6’9 (HI ZH ooty
$'8=1P)96'9 “(HI ZHS v = ‘P) ) o
L6'9 (HT ZH €T =1 P) C0'L “(H1 O NH . \Q\ﬁ
ZHSY=[P)ST'L(HT ZH T'8 = Ho ouMu_\ w LT Jx/
[P L HTZHTS =L P)OSL| Tvp YTy 6€ eg Hs VW/ e s¢
[ POpdN
(10ad) H+W | (@A) | (%) Jusuodwo) usuodwo) "ON
vle YINN-H SIN-DT | OTdH | PIRIA | POUISIN oL oprOIg/QuIIUY amonng Xq




L

PCT/US2008/069361

WO 2009/009501

(H9 's) 6€'T "(HE S) 0T

(HT ‘s) ¢8°¢ “(HE ') 16°¢ “(HT ZH
§'gpue <7 =[PP) 76’9 (HI ZH
Py =0P) 969 (HI ZHS'8=[P)
L6'9 (HI ZH €T=(P) T0°L ‘(HT
ZHE =1 P)STL (HT ZH 08 =
(P)LTLHTZHOS=["P) 'L

L8'€

09

yey

Buo-(H1)z-urzesAd(omuk|or
~d)-g-(1kuoydixoyaiu-g-{AxodoidiAupu-g-Axoiphy-2)-p)- L

N/z
IOJ\IQG\ )

.E@,mém.:mmhmim.m
Amm.mvam.m,ﬁmé@w.m‘ﬁm
‘§) LS (HT ZH 9§ PuB €T =
‘PP) 069 (HT ZH S v =[‘P) €69
(HT 'ZH9'8 = ‘P) L6'9 ‘(HI ZH
CZ=C(PI0LHIZHE6L=ID)
80°L (HT ZHS¥=1P) IT°L “(HI
S)61°L (HT ZH 6L =(P) v¥'L

v0'b

09

Suo{H} )2-wzeIAd{ Aueudixoyreus
“g-{Axodoud|A Z-AxOIpAL-Z )t} | (ot [og i

o X T

"(H9 's) 8€'T “(HE S) 0v'T (HT 'S)
L8°€ “(HE ‘s) 88°¢ “(HT ZH §'§ pue
pT=1PP) 069 “(HI ZH St =
P 969 “(HT ZH S8 = P) 869
‘(HI ZH $'T=('P) 00°L ‘(HI ZH
Sy=[P)0I'L (HI ZH t'8 pue
0T=CPP)YTL HI ZHOT=
[P)OCL(HI ZH Y8 =1 P)8t'L

6vv/Lvy

0s

HS
12
HS M

BU0-{71)Z-uzeskd{Ausydixaew-¢
{ AXOIAY-Z)-)- L {00 Z-ORIUO-)-€

N/z
z_m

&Qi@

44

"(H9 'S) 9¢'1 (HT ') 98¢ "(HE

') 88°¢ (HI ZHS'8Pue p'g=f
‘PP) 069 (HI ZH¥'v =1 P) L6'9
‘(HI ZH S'S =['P) 86’9 “(HI ZH
yI=[P)I0L(HI ZHV v =1 P)
SO'L(HI ZHSL=(D09L (HI
ZHSL=["DTYLHI ZHS L=
CP)ILLCHTZHS L=fP) ¥S'L

L9y

88'¢

6

k14

HS
€10

4
P N°H .
HO
J\/O

suo-{H )z-uizesAd(onpAuayd(fuawoionyin)
-2)>-c<{ikusydAxoyis w-g-(AxodosdiAyiaw-z-AXoIpAY-Z)-v)- |

K/z
PSS @
:oﬁ\/cU@\ ] €30

4

(10ad)
ered YNN-H

(H+IW)
SIN-DO1

1 POUIRIN
(T
O1dH

(%)
PILA

POy

yusuodwo))
[OL

wsuodwo))
SPIOIG/QUI[IUY

ormoNnIg

Xg




PCT/US2008/069361

WO 2009/009501

Imol

“(H9 ') 671 (HE 'S) v<

‘(HT ‘ZH $'$ PUB §'G = [ PP) 96°
‘(HT ‘ZH S'8 Pue LS = PP) ¢T°
‘(HT 's) 6L°€ “(HE ‘) €8°¢ “(H1 ZH
T8PUB ZTT=[PP) ¥8'9 ‘(HE ‘W)
$69 (HE W) o1 L (HT ZH 7L =

oy oy

suo-{H1)z-uresAd(olpAyIsusyd Ao
-z)e{1AuaydAxoLpsu-g{ Axodo.dihipew-z-AxoIpAy-z)-v)-|

el
~° zi/w\/”@
Ness

[P6ULHI ZHY =L DP)ITL| Tbb o<y 88 eg %)H@ 8P
- (H9'S)eeT (HE™S) 6T "(HT
,Nm €8=I dv 86°C Amm “Nm <3 auo-(H Jz-uizeJAd(orqAyiauaydiAyiows
@ﬂm O.w — H ‘UUV am.m AIN hmv P]€ -€)-c-(HAusydAxoyaw-g-(AxodoidiAyiaw-Z-AX0IpAY-Z)-t)- 1
(HE'S) L8°€ "(H1 W) 689 “(Hp A QL
w) £6'9 “(HT ‘W) §0°L *(HT “w) >\©/ HO G\ w T g\r
1L HT W) 1Z°L ("1 W) ocL|  Thp €y 6S 14 Hs J\/ ° _ e Ly
(HEZH €6 =
P)TET (HI S) €€'T (HT ZH 0'S
pue Q¢ =[ “Euvv LT “AQ.: ANVI 08 N A>mcﬂrrvwcﬂﬂv&on_us_n.m.cm%a“omcw o
Uﬁm ON — H AU@ @ﬁm ¢ EN »w ~wm -1 re-{IsueydAxoLgeut-g-(AxodoidiAlpew-z-AxospAy-Z)-v)-1L
(HE *S) p8°€ “(HT W) L6°€ (HI O N o ﬂ/\_r 12
ZH0'8 ‘TT=1 PP) $89 ‘(HE W) \F\Q HO umu\ wo_~ Q I
76'9 “(HT ‘W) 07°L ‘(HS ‘W) LTL|  1hp str | 6C 4 us e 1 9
(HEZHSS=0D T (H9
) 1€'T “(HT ‘ZH §'6=[ D) 997
‘(HT *s) 18°¢ “(He °s) 98°¢ (HI ZH
T8Pue T'T={ PP) /8’9 (HI ZH o1 e usudogeu
6€=0P)T69(HI ZH T8 = [p) g -{Ax0do IdIRIBUFZ-RXOIPAY-Z)-)-1-(ONpIAUSYAIAS-p)-g
€6'9“(HT ZH TT=1P) L6'9 (HI o NH SUeSeh
ZTHEE=CP) 11°L (HZ ZH '8 = \Q\/ Ho Q o u@\ 401[
[PISTLHTZHECS=(P)SYL| Liv So'Y 9 vg HS v_\/ ° e S
"(H9 *s) s¢'T
‘(HS ‘s) 68°¢ “(HE ‘s) 63°¢ ‘(1 ZH
§'8Ppue ¢'Z=(‘PpP) 26'9 (H1 ZH o312 oo s
'Y= _. «@v L6°9 .Amﬁ ANE o h@v -p)-¢-{IAusydAxoyjau-g-(Axodosd ik giaL-z-AXoIpAY-Z)-b)-1
L6'9 (HZ ZH 0'8 = [ ‘P) 66'9 (H1 o O N SUsUeh
ZH €7 =1 D) 00°L (H1 ZH ¢'p = \@\ S ko Q w XV '
[P PTUL (HTZHLS=['P)8¥L| 6T 17X 6 74 HS J> ° a1 144
T POYION
(10ad) HW | @) | (%) 1usuodwo) 1mauodwo) "ON
ele JAN-H SIW-OT| OIdH | PISIA | POy forgL OPIUWOIL /AU omyonng R




PCT/US2008/069361

WO 2009/009501

- V@ -
"(H9 ") 9€'1 “(H1
‘s peoIq) 1/°7 “(HT °s) 98°¢ (HE
'S)L8°¢ (HI ZH §'8 PUe §'C = QL e A e Ao
£°PP) 06'9 “(HE ‘W) 002 “(HI ZH i o NH sUel
Sy =1P) ¥T"L ‘(HT W) Tt'L "(HI HO G\ \UQ\,._\r ©
w) 8p'L (HT ZH LT =1 'P) 66°L| sswesy| oL | 29 ey us e "or © €5
“(H9 *S) 9¢°'T “(HI
‘s peoIq) 7. “(HT °S) 98°€ “(HE °S)
L8°€ ‘(HT ‘ZH t'8 Pue ¢'C = { ‘Pp)
069 “(HI ZH St = P) €6'9 "(HI
ZHH'S=[P) 969 ‘(HI ZH T =
CPICLHIZHSY=LP)IT'L
(HI ZH SLPUe T1=[ W) 9¢'L [ sty et Mo
‘(HT ZH S'LPUe '1=[IP) TH'L 0 NH A
“(H1 ZH 0°8 PUe 7T = [ PP) 95°L .a@ o HQ \UQ\@/UQ
‘(HI ZHSLPUE Y T =0 PP) LIL| SEW/EEY|  TO'V 0S 14 Hs VW/ ° "o ° 4
(H9 's) 6T “(HT 's) £8°¢ "(HE
'S) 16°¢ “(H1 ZH 9'8 PUe T = (
,ﬁvﬁvv 10°L Amﬁ aNm 98=1( ﬁUv (42 3uo-(H) )z-uzehd{onpiA-Z-uipuAd(Ayiewo.onyLn)
Am.: ..Nm v T=T .ﬁv ST°L Amﬁ ﬁNm éa.icwﬁ?oz_msac.?&ea;;_wE.m,?EcE"éi.P
b =0P) 0€'L (H1 ZH by =1 'P) s PN Y
SyL(HI ZHTL=[P) 01'8 “(HI L,_Mw_\ Ho Q w JXY %r A
ZTHTL=LP) L1'8 ‘(HI 'S) 68'8| 89% €9°¢ 9 14 s X J\/o > e IS
Amw BUO-{141)Z-wzerkd(jAusydAxoyiow
) 66T (HT S) p8°€ “(HE *5) £8°€ .%s3_%_2.28%%.,.a_ége.m
(HZ ‘s) c'p “(HT ZH S8 pue 'z O NH o N
= [ ‘PP) 889 (HE W) 96'9 “(HY b HO ouﬂuﬂ o HQ Hﬂ[x/@
‘w) 0L (HTZHUL=LP)S¥'L| €I¥ S6'¢ IS 74 Hs J> x ° 0
"(H9 ) 671 "(HT 's) 6L°€ (HS
*$) 08°¢ "(HT "ZH '8 Pue ' = { euo-{g1 g uzeskdloniAuayd)
ﬁﬂvﬁv mwo 'Amﬂ nNm V.V — H Juv mw.m -g<(KusydAxoyiaw-g-(Axo dotdiAuiaut-Z-Ax0IpAY-2)-p)- |
HI ‘ZH t'8 = [ ') 069 (H1 ZH o N 1 0
pT="0P)26'9 (HI ZH by = P) @ Ho M@x w LT 40_\[
S0'L “(HE W) 6¢°L (HT W) ¢S°L|  66€ 9°¢ IS 174 Hs J> e 6t
T PoyIo
(f1oao) H+W) | (W) | (%) Jesuodwo) usuodwo)) "ON
vl JNN-H SIW-DT| OTdH | P& | PO [ory L, SpIOIg/SUIIuY smyonnS xg




PCT/US2008/069361

WO 2009/009501

Imol

‘(H9

‘$) 6€°1 “(HT *S) 06°€ “(HE ‘) ¢6'¢€
‘(HT ‘ZH §'8 ‘S'T = [ ‘PP) €6'9 (HT
W) 20°L “HT ‘ZH §°'8 ‘ST =1 ‘PP)
80°L ‘HI ZH Vv = P) v1°L “(HT
ZHY' ¢ ={P)LSL (HT ZHST =
[P)LSL(HI ZHS'S=[P)LL'L

98y

(e2]

2,
\OH@\Z H
HO,
J\/O

auo-(11 Jz-urzeskd(owyh-z-pzeinfolozusaixoyiew
-g)-¢-(AusydAxoypeur-g-{Axodoidikipaut-z-AX0pAY-2)-t)- |

LS

(H9 ') 9¢°'1 "(H9 's) 10°€ ‘(HZ

‘s) 98¢ “(HE ‘S) L8°C (HZ ZH 6'8
=[P)9L 9 ‘(HT ZH S'§pue ¢’y
=[PP) 06'9 “(H1 ‘ZH 8'v = P)
269 (HI ZH S8 =1 P) L6'9 “(HI
ZHECT=CP)00L (HI ZH SV =
£P)ETL(HT ZH6S=[P) 0V'L

I3
<
e

Yory

BUO-(1/1)2-UZeshd{ KuoydixoulsLy
€ - AXOIPAU-Z)-p)-L e

|
Yy
Y
:y\/oé\ [}

o

9%

‘(H9 S) €1 “(HE S) €6'7 ‘(HT
ZHTL=(DSTUCHIZHTL =
[ Sy e “(HTS) 98°€ “(HE ‘S) 68°€
‘(HI ‘ZH 9'8PUB 'T=[ ‘PP) 569
‘(HT ZH 98 =[P) 80°L ‘(HI ZH
PC=1P)01°L (HT ‘W) 91°L “(HI
CHY'v=(P)STL (HI ZH v =
[P)SSLHI ZHLL=0LYL

%08

BT

HS

Z|
_o NH
HO H u
Vjo

BUO-{H ) )2-u: (on Z-uipL. J)
-g)2)-¢-(1kuayd. (. 2-AX0UpAY-Z)-p)-1

3

"(H9 ) 9<'T (HT

‘s peoIq) 0,7 ‘(HT ) 98°¢ “(HE °S)
L8°€ ‘(HT “ZH ¥'8 PUB €T = [ ‘PP)
06'9 “(HT ZH '8 =[ P) 96'9 ‘(H1
ZHVb=[P) 869 ‘(HI ZHCT =
[P)66'9 “(HI ZHv v =1 P)ET'L
‘(HZZH L'9Pue 6T = [ ‘PP) €¥'L

SEP/EEY

86'¢

8¢

4

jog
HS

t4
S8
HO
L

BUO-{H} Y- uzes A Ruayd Axoyyau-g A xodoudikyraw
-Z-Ax0pAL-Z)-v)- L{onmAusudoo -k

el
. \OQ;%Q
J\/o

123

(HTZH L'9Pue 6'1 = ‘PP) TS'L

(10ad)
e JAN-H

(H+N)
SIN-D1

1 POYISIN
(aA)
D1dH

(%)
PILA

poula

juauodwo))
1o

jusuodwo))
aprworg/suljiuy

amyonyg

‘ON
xq




PCT/US2008/069361

WO 2009/009501

- @@ -
"(H9 "S) vT'1 (HT S) SL°E “(HE 's)
6L°¢ ‘(HT ZH §'8 PUe '7 = { ‘pPp)
169 “(H1 ‘ZH S8 = P) 10°L “(HI o)z um A oo fcadoigou
..NH.H cT=f ..Uv b0 ,.Q.: ..NH‘H by = Z-Ax01pAi-2)-p)- L-{onp Wmn_e_s_osmnfm:.n
[P)TTLHIZHY =1 P) S¥'L e NH “
"(HZ'ZHT9Pue I'¢={ 'PP) 6v'L s. Ho umuﬁ \OQJ\[% "
HC ZHZO9PIR 'S =['PP) 1LL| 650 | 89T S ws 1 e e 19
(HY ') 67°1
‘(HTs) 6L°¢ “(HE *9) I8¢ “(HT ZH
9’8 Pue '7 = [ ‘PP) ¥8'9 (HI ZH
vT=1"P)06'9 (HI ZH9'8 = D) R4/ e v e Ko 1
169 “HI ZH v = P) ¥0'L “(HT DA R
ZHYy='P) 1T'L(HI 'ZH L8 O NH O ,\Q
pue 07 = [ PP) TE'L ‘(M1 ZH L'8 ) | o uﬂu\ " \JQ Jox/m "
={PISYLHI0T=CP)ILL|9LbLY | LIE S s J> ° Ko 09
“(H9 's)
0€'T “(HS *s) 08°€ “(HT ZH 9'§ pue
WN = H nUﬁv mwc rﬂmﬁ nNm Gw = auo-(1/1)z-uize Ad(tAusydAxoupe g Axododifyiew
{ .@v ﬂ@@ .Amﬂ mNm ge¢=_l aw.vv 6’9 .N.?o_nxs.mv.vvio_£_>,N._owm_:§HoN=mno_oEu_%v.m
‘H1 ZH v'v = P) 80°'L ‘(HI ZH 12
b= P) 0£°L “(HT ZH 9°8 Pue o NH o ﬁ
0T =1 PP) 8<°L (HI ZH 0°T = T o OQ . \ouQ\fow[\[
[P)6L°L(HT ‘ZH 98 = P) L8'L| T6V/06F | 66€ S Hs” SN J\/ Ko 65
"(H9
‘S) pT°1 (HT ') 9L°¢ “(HE 'S) 6L°€
‘(H1 ZH §'8 Pue ¢t = 'PP) €6'9 oot st
(HT ZH9'S =1 P) 10°L (HI ZH o O PHOMEZ ©
€T =[P) LO°L “(HE W) €°L (HT ~° NH 2By
ZH TS = vl (HI ZHT'S = \wP Ho QHQ\ \OQJ\[\I
£P)LSL(HT ZHES = P) €6°L| 9sp b9'€ S Hs” SN a1 e ) 8¢
1 POYIOIN
C1oan) (H+W) (ariy) (%) . wouodwo)) suodwon) "ON
eie JWN-H SIN-OT| OT1dH | PIOIA | PO oL spruoIg /sy amonyg xg




PCT/US2008/069361

WO 2009/009501.-

Ih@l

(HT “w) Tz°0 “(HT W) 9¢°0 “(H1
w) 1670 “(HT ‘W) £670 “(HT ‘w)
880 (HZ ‘W) p6'¢ “(HE ‘W) 7'
‘(HE'S) 08¢ (HT ZH T8 =)
€6'¢ (HI ZH L6°9CT=[PP) 80}
(ZH 98 ‘v'T=IPP) £8'9 ‘(HE ‘w)

auo-{H}1 )z-urzeskd{oiyyiyiauayd)
~e-{huaydixoyiaur€-(Axoua Axoiphy-Z-Kdasdopko-z)-p)-L

o z\/_z \/\@
W XYY
L

C6'9 “(H1 W) pT°L “(HS W) €T'L| 65 18°¢ 54 %)\@ 99
Amm aNm V\\ = H .wv Nﬂ..ﬂ Amw r.mv suo-( | )z-urzeskd(o1p igsusyd)
WNA »AEN th .VN\ = .—, Auv @W.N AIN . ~¢g-([Auayd(Axodoudifaur-g-AxoIpAy-2)-t-lALpa-¢)-|
w) 06° ‘(HZ W) 17°¢ (HT ') e Wx_/ e
0L°€ ‘(HI ZH S8 =1 P) 9L'9 “(HIT T POpION \/\Q Ho \o/\©\ Ho \/\Q re
‘ZH bt = [ D) p8°9 “(H8 ‘W) 01°L| ST 80'p €7 s > 1 e 59
‘(HEZH S
=09 971 (H9 ') 1v'T ‘(HT ZH
SL=1D)yL T (HT'S) 98¢ ‘(HI
ANE Ww A.VN = H r_u@v .V@@ Am.— nNm BUO-(H | JZ-urzeAd(oiIA usyd(Axo Lo sony L)
b= ﬁﬁv 00°L P Amﬁ “Nm b = —.. nﬁv .«Yi;cmﬁaxoaoa;&%.ﬂ%egﬁviwwwwF
pU'L (HI ZH '8 = [ ‘P) TTL “(HI . S ﬂ_wf Ly
ZHyT=[P)vT'L (HT ZH 8’8 = Ly | w \oﬂuﬂ o T T
[P ICL(HZZHS8 =1 P) Sv'L| 18 STy vz us 7 e 9
(HE ZH
SL=LDLIT(HIS) 0T “(HT
nNm W.N\ = h. AUV MW.N AAIN nmv N\N\.M auo-{H | )z-uizesid( oipiuayd{jfewosonpm)
‘H1 ZH T6=[P) v8°9 ‘(HI ZH PRI oo g AR 2 A1
vy =0'P) €6'9 ‘(HI ZH 'y = P) o W s Q
p0°L (HT W) ST'L (HT ZH §°8 = \Q o \UQ o \/\Qa\r
[P)TOLHIZHSS=LDP) VL] S9F SOt 14 us v,\/ e €9
HEZHSL=[D)
ST'T(H9‘S)T€'T“(HZ ZHS L=
) g9z (HT 's) 8L°¢ “(HeE *s) T8¢
“(HI ZH ¥'6 = [ ‘P) §8°9 “(HT ZH bt AR A s A A easbar
L'8 PUE ST~ PP) 00°L (HI ZH J
by =1 P) ¥0'L (HZ ‘W) 91°L “(H1 , W ﬂwﬁ \N\Q
ZH Y'Y= P)LTL(HI ZHY'T = w©o Ho \oumu\ w YT
[P oy, “(HT ZHS'S=[‘P)89'L| +8F 188 S w5 VW Ko 29
T POYISIN
(12d2) HW) | @A) | (%) Jusuodwo) usuodwo)) "ON
el YAN-H SIW-DT| OTdH |PISIA | POURIN oL opIwOIg/SuIIuY armonng xg




55

PCT/US2008/069361

WO 2009/009501

I%@I

(HI ZH V9=

P) L0°€ ‘(HT ‘w) 82°¢ “(HE ‘) €8°¢
(He ‘W) L6°¢ “(HT ‘W) 60y “(HT
‘w) p¢y (HT W) €97 “(HT ZH
L'6PuegT=[Pp) 939 (HI ZH

Py=1P) €69 (HI ZHL6=[P)|

669 ‘(HI ZH 8T ={"P) 86’9 “(HI
ZH Y'Y= P) 90°L ‘(HY ‘W) $9°L

18p

Z POURI
65°¢

Qonk
HS

uO-{H L Jz-uizesid{orAusud(iAiawoomp)-v)
> Axor @Iy SEl-rht

R sVen
ey

69

("1 W)

§Z'0 “(HT ‘W) 1v°0 “(HT ‘W) 1670
(HT w) £670 ‘(HT W) €670 (HT
ZH$6'ST=9) LTE (HE'S)
¥8°¢ “(HT ZH v'6 ‘1’1 = ‘PP) 96°¢
(HIZH €6 °TT=1PP) Ty ‘(HI
ZH T8 ‘TT=1PP) 689 “(HI ZH
TT=1P) 869 ‘(HI ZH T8 =["P)
00°L(HI ZH' v =1 P) 60°L “(HI
ZHEp=[P)1SL (HT ZHSS =
[P V9L (HT ZH S8 = P)99'L

6LY

¢ POWIPIN
vL'¢

of4
HS” ”

Quo-(H1 )z-urzesAd(ownAuayd({iAurawo oniy)

~p)-g-{uaydAxoyjatu-g-(Axou aAx0IpAY-Z-|Adosdo|0AD-2)-¥)- L

, zW/_z \Qo{
W XYY
L

89

(HY "w)

ST'0 “(HT ‘w) 1470 “(HT ‘W) 1570
(HT ‘w) £670 (HT W) €6°0 “(HT
ZH §'6 ‘ST ={ W) 6T¢ ‘(HE‘s)
6L°¢ (HT ZH TS ST =["PP) 96°¢
(H1ZHL'6°8C=1PP) €I'v (HT
ZH SR P'T={"PP) ¥8°9 "(HI ZH
vy =1P) 169 ‘(HI ZH YT = P)
Z6'9(H1 ZH S8 = P) €6'9 “(HIT
ZH'y=1P)S0°L (HT ZH '8 =
(P)ITL(HTZHSS = P)¥S'L

cov

L8'€

Oc¢
\@\ hS
HS

X4
\O N°H
HO
M Q

Quo-{H1)z-uizesAd{oryAusucl{ AxoLjausosonyLy)
i '

“vheiuat ¢ B 2orL

W XY
L

L9

(10ad)
ele(d YAN-H

(H+IN)
SIN-O1

T Poglo
(wp)
O1dH

(%)
PIAIA

PO

juounodwo))
10T L

auodwo))
SpIIIOIg /oUW tuy

SIMONIS

“ON
xq




PCT/US2008/069361

WO 2009/009501

l@@l

_ (Hy W) g'L-vLL
(H 1 °ZH 8Tv=/"P) b<'L “(H € W)

CTL-vTL(H T ZHLTT S 8=1"
PP OL(HT ‘W) Loy -9C Y
‘(HT ZH S9°€ ‘Sy0T=/PP) ¢<p

0%
HS” H

ouo-(1} Jz-urzeshd{ ongyAusyd(jApetucuonyin)
-pFe-{Kuand{AxodoidAxos pAy-Z-0100UI-€ g g - -AXOUeUAE)-|

4
4
SR
0, N,

Sosae

[+
M/\/O

HO

HT Wy -pIv (HES06€| L0S ©7 HO vl
‘HEZHY L=V SCT(H 1
‘W) 98°'T “(HE ‘W) 0p'€ 03 0°€ “(H 1
‘w) 79°¢ (HE *$) 8L°€ (HT ZH 'S
={P)T0'v (HI W) Sy (H1 ZH oo )
§'g pue w.m =1'PP) €8'9 (HI ZH | b 3 R
$'8=[P) 069 “(HI ZH 0'C= [ ‘P) ¢ N © NH 2.4 O
69 (H1 ZH 'y = P) $6'9 (HT T POYIO oy e {OQ T %CQ\
ZH 'y =[P)90°L ‘(Hy W) €9°L| Sp¢ 79°¢ 4 Hs Ho N €L
(H¢ ‘s) 9¢°¢ "(HT ‘W) 06°¢
“(HE ‘S) 18°¢ “(HZ W) v0'v “(H1 R o e e o
ZHS'8 ,vm.m =1 PP) ¥8°9 “(HI1 ,Nw | _ o~ Q&
ST=[P)T69MHI ZHS =[P . o— © N _ 4 n
¥6'9 ‘(HT ZH S8 =[ P) 969 ‘(HI T POmIdIN \Q\ > {OG\ f\/Q JWr
ZHSy=[P)90L ‘(HY W) v9'L] €8 e v7 HS HO Ho 7L
(He
P) 91T “(HE *S) 8L°€ (HT ‘W) 18°€
‘(HT ‘W) 06'¢ “(HT ‘W) L6'€ “(HT
ZH 98 VT =1‘PP) 10°L (HI ZH QUO-(141.)2-Urze Al opAuayd(Agtaioanguy)
9'g = ﬁv 01°L Am.: «Nm V=1 .ﬁv i.2;5..Eéc_ms.m.AQDSEQEUE.NHNYr
SU'L*(HI ZH b'b =1 P) OT'L (HI o b AT
ZHY'v=1[P)8Y’L (HC ZH ¥'8 = T PO \Q\ ‘OQ Q re .
[P)0SL HIZHY8=LP)SSL| €SP vL€ 4 us Ho /3 1L
(HT W) Z6°T
‘(HY ‘@) 067 01 0L°T “(HT ‘W) 66'1
(HT ‘W) p0°¢ “(HE ‘s) sL°€ “(HT
aEv &y AH.:MEV wy ”Q.: ”Nm auo{i1 Je-uzeskd(otnpiusud(ipawoonn)
¢'g pue vv.m = H%E €8'9 (H1 Nm _ el ® = Zezsirn
VT=0P) 69 (HI ZHS =P : . ° W e
€6'9 ‘(HT ZH $'8 =1 P) 66’9 “(H1 T PO v \Q > OOQ Q. Q J\CQ\
ZHSh=P)S0L HY W T9Ll 6Ly L8’ ey Hs WS e 0L
T POyION
(f12ao) HW) | WA | (%) | - jusuodwo)) jueuodwo) "ON
el IAN-H SIW-OT| OTdH |PIOA | POYISIN Jory L, SPTUOIG/QUI[TUY Xy

amyonng




PCT/US2008/069361

WO 2009/009501

ION‘I

"(H9

$)ee T (HT w187 (HT WvT'T
(HT w)96'C “(HT ‘8)z8°€ “(HT
PIL69 (HE W)LT°L “(HT S)ST'L
‘(HT ‘P)ov'L ‘(HT ‘P)8y’L wdd

auo-(i1.}z-uizetkd(oiyyhuayd(Axoyiswolon|y)-v)
-g-(|A-g-uewo.ys(|A-z-uedosd AxoipAy-z)-z)-1

Z (o] 4
S
HO. o
Q

Q (O ZH 00%) INNH,| 6Lp 9 08
auo-(H | )z-uizesAd([AuaydAxotaw-¢{AxodoidiAyiew
.Amw -Z-AX0IPAU-Z)-p)-1 -(OIyYA-Z-10Zetyi[plozuaqolony-9)-¢
$)9¢°T “(HT 9)88°¢ “(HE 'S)16°€ 4
‘(HT w)L0°L (HT "w)9T°L “(HT AN s
S)1T°L HT 1seL (HT PIES'L ! 0 NH _o f_\_rm sy
(H1 P)S8’L “(HT ‘P)L6"L wdd s Ho u@x HO G\ o
Q (MO ‘ZHIN 00v) INN H,| tL eg ws e L 6L
UOo-(1| )g-uizesAd(jAusydAxoylaw-g{AxodoidiAyiaw
-Z-AX0IpAY-Z)-)-L-(01yllA-Z-|0ZeIy) [plozuaqosony- )-€
Fl
"(H9 *$)9<'T “(HT AN s
'$)88°¢ (HE *S)16°¢ (Hy WIT'L , * 0 NH _o J\_rm As,
‘(He w)es L “(HT ‘PIegL wdd s Ho HQ Ho Q o
Q (O ZHW 00%) YAN H,| tLp 87 we S J\/ ° Ko S/
auo-({1 )Z-U1zeAd(|Ausyd Axoylaw-g-(AxodosdiAyraw
(H9 $)9¢°1 “(HZ ‘S)88°¢ -Z-AX0IPAY-Z)-p)-1-(OWHA-g-1ozelyp]ozusgoiony-y)-¢
‘(HE *$)16°¢ "(HT P)90°L “(HT AN s
W)z, (11 90T L (HT W)og'L o N°H _o J\_[\rz y
“(HE w)eg, ({1 P)gL'L wdd m@ Ho uﬂu_\ o G\ I
Q (GOSN ZHW 00v) INN H,| pLp ey SN J> ° Ko LL
(HZ ‘w)99°7 P o 37 b s T AL
[& [& 4
(HT ‘W 6T (HE 5)06°¢ (HT o NH | @XH
$)60'% ‘(HT "P)EO’L (HE "W6T'L , o OQ \u@?\r
“(HT ‘S)Pe'L “(Hp 9)8L' wdd @\ﬂ WM/ INMO °
Q (QOP ZHIN 00%) JAN H,| <I¢ €7 us SN A 9L
Am.vm Ww)997 “He J\ﬁvmom .«Z.icazh_wﬁm_mﬁﬂ_! | _ﬁ?zi_i .:_... L
“(HE 9)16°€ “(HT 'S)60°v (HI o N A o
PIeo’L (HE ‘W)ST°L “(HT P Ho oumu\ \uQ\i(@\ ¥
“(HZ D)€L “(HT P)69"L wdd e WM WM °
Q (A0S ZHW 00%) AN H,| T¢S ey KQ\ s SN s Sl
[ POURN
(12aD) HW | (@A) | (%) juauodwo) juduodwo) "ON
ele JNN-H SIN-OT| OTdH | PIOIA | POUION [ory L, apuuoIg/suuy amyongg xq




PCT/US2008/069361

WO 2009/009501

IMN\I

(S'H9) PST S HT)

16 @HOYp="PHT)CTL (w
‘HE)6TL-TTL (W HE)6E L
-pe L (WH )89, - 7oL mdd Q

suo-(H 1 )z-uizelhd{ oy Ausyd{Axoyewolon)n)-p)-c-
(1Auayd(Axod cudiAyiaiu-z-Axo1pAt-Z)-p-cionjy-¢ )- |

T
X/o

(fp-joueyiouwt ‘ZHW 00S) WAN HT| 1Lb 9 93
- BH9 LT
SHY 8 (SHE) 06€(Ww‘y
€)96'9-689 (WHI) Z0L - L6'9
CHOTT=DHT) vl s i ma
€)96L-16L (W HT)S6L-S8'L ruoaiomowe A ZN M_N o
‘ZHSTS=P‘H1) 008 ‘(ZH tt'¢ O -0 18 : o o
‘61°9=""PP ‘H 1) T¢'g wdd @ (p us Ho Q o G\ Hﬂ[ g
-UIOJOIOTYD ‘ZHN 00S) YWN HI| 6bp 9 O VA/Q Ko <8
(S'H9)LET(SHT)
v8'¢ ‘ZHOv'v=""P H 1) 86'9 '(ZH
08'8=""PH O p0’L “(ZH LY b=/ 0,_wﬁWwﬁ%ﬁ@uﬁmua%&wmﬂgﬁ v
PHIECUL@HL6L=PH
0) 62°L (ZH 08'8=/"P ‘H T) 9€°L N g \Q\ T
(2H 08'8=/"P ‘H ) 29°L Wdd @ (p o o LT \Q\
-WI0JOIOTYO ‘ZHN 00S) AWN HI| €SP 9 K@\ ™ vA/o ,ax/o 3
G:Hm ,mvaﬂ .GAN waHDvNﬂ.N HO auo-(H |)z-uizesAd(oryyAuayd(Axoyiawoon|yy)-#)
A,H.HNAEVm.m..v Amﬁ ﬁUvmow nAmH 1 .m.ﬁ_>.@.cmEo_:o;SwE.??QPENY_, ,
'$)0T'L ‘(HT ‘Ww)8T'L “(HT PIev'L| (O°H , HQ N \Q\ e
(HT *$)19'2 “(HZ ‘P)OLL wdd| 1) e s :
Q (DO ZHI 007) INN H,| ¢€cp 9 ,m\©\ s’ o] o ° €8
(H9 'P)SE'T “(HI
DT ‘(HT W9CT (HT PIO0Y o412 o eonbuoudlh
Amﬁ Jvhw:—w AH:MM AUVNQ.W »Am.— HO -p)-c-{1h-g-urwonp (jA-z- cmnoﬁ»xc._gc -2)-2- >xEv>c.$ 1
$)66'9 (HZ Wp1L ‘(HT ‘W)T'L ‘8 Ho 3 \Q\ <
‘(HT *$)6s"L “(HT P) 197, wdd NP o
Q (1DAD ZHW 00%) INN H,| S6b 9 Q th ° 8
Amw 'EA m~ ,AmN .mvaN wc»O.AIFmec_Nm»EAo_ﬁ?mga?xoﬁzmwzo._omsbv
.MAH.H: avaBV Amﬁ «mvm\\m ..AH.HA -p)-g-(1A-g-uBtoiyajAauw-p-(1A-2-uedoid xEvOs.NYMI
P69 (HT W)0T'L (HT W8T 8 ﬂwzr e
‘(HT Plov'L (HZ P69, wdd ST N N o e
Q (O ZHIW 00v) MAN H,| 16% 9 a\Q\ + ° 18
T POUIRI
(10a0) HW | @WA) | (%) Jusuodwo) 1usuodwoy) "ON
el YIWN-H SIN-DT| O1dH | PIoIA | powmopy [owgy, SPIUOIE/PUIIUY amyonng xg




PCT/US2008/069361

“ WO 2009/009501

|va\|

‘S'H9) €€ 1 5'HD 00t ‘ZH
Ov' =P HI)STL (WHE)TE

“YTLZH L6 L=PHT) LEL

(zH 08°8="P ‘H 7) §9'L wdd Q

auo-(1 | )z-ureikd(oimAuayd{ Axeylawoiony)
-p)--{(1Ausyd({AxodosdiAyiaurZ-Ax01pAy-2)-p-0onLp-5¢)-L

(fp-foueyiow ‘ZHW 005) IWN HI| 63¢ 9 I 16
o (STH9) 8€T
‘S‘HD 10V ‘(ZH 0v'v= P ‘H
DITL@HLYy=PHI)6TL
(W H €) 6L - €L ‘P HT)SY'L Rt Oy s v i e e
(ZH 19°T'v6'8="PP ' H 1) vL'L ND ‘a ) @ \Q\JA
ZHSLT=P'H1) 8L wddQ ot | o~ w T Jx/
(tp-foueyiow ‘ZHIN 00S) INN HI| 8Lb 9 aQ 3’ X/ Ko 06
‘GHYvET G HY 16€ “H -
LYY= PH 1) 9T'L ‘@H OV v=r
ﬁmu m ﬂv mm\. ANE Owwﬂ\. ﬁ n.m Hv 4 4 3 BUO-(H )Z-uze A oAUy K AXOYIBLUOIONYL ) p)-€-
¢l (ZH L6 L= ‘P ‘H 2 LSl ZH /_\ :?m:a?osmcws:=_._v.m.?oaaa;sw:.m.ga\f‘m;.r
19°T ‘p6'8=""PP ‘H 1) 9'L (W ‘H ° e AN SUeR
195°L-2¢L(PHT) 99 L wddQ ! | Ho w LT o
(sp-ourgow ZHIN 00S) WAN HI|  LES 9 ST Ko Ko ) 63
‘ ~ ('H9 LT
S'HO16€ @HOY =P HI)
SI'L*(ZH 08'8=""P'H D) TT'L "(2H N vty oty v it i
Orp=PHD LTL (W HE) I¥L o
- @HSLT=PH T 66°L o = . ﬂxxz/ Lr T
(ZH 03'8="P "H 7) §9'L wdd ¢ ot | Wo ow©\ w LY T .
(fp-fouemow ‘ZHIN 00S) WAN HI| /8% 9 ,m\@ﬂ + V@ Ko 88
. GHIECTGHIICT
SHorse CHIss D 1 b s eoouoost e
i > o] F
‘HO)STL- 1TL @H L6 L= 'H 8 ﬂ/\_r LT
098’ (W H D) 69°L - 79'L wdd Q o | Ho Mﬂy\ Xrr:s
<. 73 < /_Am X/o Io O O
(fp-joueyaw ZHN 00S) IANN HI| L9V 9 IwQ ; < LS
T PoyIo
(*12ao) HHO | (W) | (%) jusuodwo) jusuodwo)) "ON
vjed YNN-H SIN-OT| DTdH | PIPIA | POwdN [omJ, SPIIOIG/SUIIuY smonng xq




PCT/US2008/069361

WO 2009/009501

IMHN.I

(SH9) 6T S HI T (SH
DY @HTISv="P HT) 969

‘S'HT)80°L “(ZH ¢S'v=rP‘H
DITLEHCOS=PHD6TL

‘(ZHSL8=PHT) 79 L wddQ (p

19

euo-~(1] )z-uizesAd(oyyAueyd(Axoyewoon|yu;)-¥)-¢-
(hueydihiyiewp-g c-(Axodoud|Ayiew-z-AxoIpAu-z)-)- |

@ \Q/_ﬁ
Al

-WIOJOIOND ‘ZHIW 00%) YN HI| 18% 9 96
(S'H9) 6 TS HE) 0T 2u0-(11)z-uize Ad(onA-z-uiplAd(Axojewoiony)-g)-¢
. ..Am .m Nv pg'c ‘ANm 758" Jv ﬂm (1AuaydAyiow-g-(Axedoid|Aytour-z- >xo.__u>cmwv )-1
1) 06'9 “ZH 0v'v="P ‘H 1) LO'L AN A
(W'H €) $TL-91°L (W H 7) 3 - fxx o
66'L - 68°L (S H 1) 88°3 wdd @ (p N e é\ o /\Q\ e
-ULOJOIONO ZHIN 00S) YWN HI| 7S 9 us e Ko $6
(S'H9)LE'T
(s'‘H7)86'¢ ‘ZH 0¥ v=P ‘H
D STL“(ZH 0V b= PHIISTL Buo-(| Jz-uiZeifd(o1pAuSd AXOLOLOIONYL)-)-0-
ANm L m. h” \. h_u Am Nv LEL ANE s ) (1huByd(Axodo.dIAUW-Z-AXOIPAU-Z)-0.0N]-G-0J0UD-E)- |
“LTTI="PP H 1) Tr'L (W g 2 ® o ﬂu/ o
DISL- 9L “(PHT) g9, wdd Q s | MO~y o uﬂuﬁ re
(*p-jomemiow ‘ZHW 00S) NN HT|  $0S 9 :mQ T VA/ 4 KoY v6
SHI ST G'HD v6E ZH
OV v="P‘H 1) LT'L “(ZH OV v=/" v 2 skdonauonst .
PHID 0L (2H TS'8 ‘LS V1=l .3 (Kosyalisucsonyn) - (sodoucigousz-oii 2o
PPHE) SEL W HE) 1LL-T9L J 18 R K]
ZH Lyt="PH 1) Lo, wdd @ o | WO - %@xg\_r@\ ’
(p-1oueyiowr ‘ZHN 005) TN HI| T12S 9 gQ ™ X/o Ko €6
6
‘HO6ST(SHESOWT(SHI
8L°C‘ZH LYv=PHI)ST'L ‘(zH
ov.vﬂ\ ) nﬁ .m : hN.h A.Nm N@AH\ ) ouo-(H| )z-uizeAd(onpiAusyd{Axoyie wolonpun)-p)-c-
‘P ‘H : 0€°L ANH.H L6 L= .ﬁ ‘U A;cmis;_wsﬁ.:xu%assms.w.aa_uE.NV.v%s_,M.s._
OLEL@HSLT=PH D SY'L b ﬂwr SRy
“(7H 08'8=/"‘P *H 7) 69", wdd ¢ o | "o w u@\ T
(*p-joueyiow ‘ZHW 00S) AN HT| 10 9 ,_m\©\ ™ 12 D 6
T POUIO
(12ao) HW | @A) | (%) Jusuoduio) tuduodwo) "ON
eleq INN-H SIN-DT| OTdH | PISIA | POy [orq, sprorg/suIiuy armonng Xq




PCT/US2008/069361

WO 2009/009501

I.VN.I

(zH

9TT=PHI 6T CHOVI'T
(SHE T (SIQ°HT) ¥8'c
‘SH1) 9.9 (ZH 97T ‘TS b=
PPHT) P89 (SH1)869
ZH9TTLTr=PPHI)ITL
‘ZHSL L= PHY0SL(ZHITT
‘§L°8=(""PP ‘H 7) €9', wdd ¢ (p

BU0-(H | )Z-urzesAd(ongAusyd{Axo yiowolonyul)
-p)o-{1Auaydiiyiowip-g Z-{(AxodoidiAsw-2-AX01pAY-2)+)-4

SUORY
Suen
J?@n ’

-WIOJOIONO ‘ZHW 00%) YWAN HI| 18¥ 9 00T
(W'H 1) 8€0-0€0 (w
‘H1) IS0 - €0 (W HT) 890
-6S0 (W HT)0T'T-660 (S ‘H
€) LTT(WHT) 90°€ - L6T (W
‘HE)Ov'€-9T¢ ‘(ZHST'L ‘SC6=
PPH 1) $0'v “(ZH 0€°€ S€'6=/"
PPH 1) pT'v (W “H €) 86'9 - 88°9 (e gt e oo e Ko oS4
(W HT) 0L - 869 “(ZH TV L= 2N
PHDLOL(WHTIETL - 1 . @[)\@J
UL (W H ) 1€L-€cTLwdd e (p Ho. umw\ Ho ,Huﬂ °
-WIOJOIONYd ‘ZHIN 00S) NN HI|  Ttv 9 Im\/\ﬂu_/u M§ H 66
SH9ST(SHS W GH
€)0ET(SHT) v8'€ (ZH 8L'8=/ o
DHID €69 (ZH €$'8= P ‘H IO it iy s et oy Y
1) 80°L ‘(PP ‘H 7)) 81°L “(ZH €0'S=/" ‘8 " <
‘PHT) 6L (PHT) 69, wdd os | o umu)xr\@ﬂ :
¢ (QOPN ‘ZHIN 007) WAN HI| 18 9 S Ko e ° 36
Amw auo-(H|)z-urzerAd(oigAuayd(Axoyjawoionyl)-)
fvaV.H aAmﬂ .MVmﬁwaﬁmﬁ@vmmw -£<{1A-9-uswWouyo-Z-(JA-z-uedotdAxopAy-z)-¢)- |
o (HEWSTL(HT PSTL . @ @xoxﬂ
(HZ P)6¢"L “(HT )39, wdd o | MO w07 N .
Q (AOSN ‘ZHW 00%) INN HI| LL¥ 9 aQ ™ o o © L6
T POYION
(1Dan) HHW) | (W) | (%) jusuodwo) Jusuodwo) "ON
vl YNN-H SIN-OT| OIdH |PISLA | Pouyisiy oL SproIg/QuIfIuY amyonng xg




PCT/US2008/069361

WO 2009/009501

|WN.I

N\

(S'H9 o1 *(S‘H

€CT(S'H O v9°€ ‘(ZH Ob b=

_, ‘H1)869 ‘(W H€)pT'L-L0L
‘ZHS0'9="PH V) 1.7, wddQ (p

g(u-
wol

Q:i

IOX/

Buo~(H | )z-wizeKd(0) UuAuBUd(AUIe WO IONPLE )6~
(Kusydiftpeulp-g'e-(Axodosdifgiow-z-AXoIpAL-Z ) L

sPen
T

-ULIOJOIONYD ‘ZHIN 00S) YN HI| S9v 9 He 901
m__:_:oNcwn (1A IN: ~urzesAd(oyyAuayd(|Ayiswoloniy)
A.m am -p)-g-0%0-2)- onaoa_\ﬂEmE.m AXOIPAY- N“w
9) V' (S “H 0) L6'S “(ZH Ot b=r" _ :
PHT) 69 (W H7) LT'L - o 7 = . g ’
60°L (W H 9) 8. - 09'2 wdd @ (p S d o ZJQ Hx/m
-ULIOJOIOMYD ‘ZHN 00S) AN H1| <9t 9 He x/o Ko S01
(S'H9)8S'T(S'HT) 3 PPy S AL AR L s e A S
06'€ (ZH 0v'b=/"D “H 1) 669 (w Y L 1.
HOLIL-80'L(WHT) WL - , ° 1 DO \Q\N
L (W H ) 8L'L - 997, wdd @ (p @\ﬂ ,.ox/o@\ Hujwr
-UI0J0I0TY “ZHIN 00€) WAIN HI| 125 9 s e ° pOT
SH96STCHEICTEHD auo-(H| )z-uizeskd{oIuyAusy d(AniBwOosON L) -v)-€
ww m ANH‘H WN.wH\a ._w «H.m C Am.o ANm -(1AusudiAuiow-g<{AxodoadiAyia-g-AX0IPAU-Z)-¥)- |
Ov'b="P ‘H 1) 66'9 (ZH 0¥ v=" _ L
PHDIUL(WHI STL-8T'L , 8 g ’
(WHY) 6L L—L9Lwdd @ | o UQ\ Ho Huﬂ Hﬂ[
-ULI0JOIO[Yd ‘ZHIN 00S) WAN H1| ISt 9 s VA/o Ko €01
Am .m @v wmﬁ Aw ..H.H auo-(11 )z-uizesAd{omyAuayd(Ayiewoionyy)-p)
D 16°€ @H S6'v=P H 1) 36'9 ~g-(1Kuayd(Axodosdihuretu-z-Ax0IpAy-z)-t-0lony-g)-|
(WHDITL-60L (W HY I
61°L— 11 “(ZH SL'T 00T 1= PP , 4 @ . :
‘HD9TL(WHY) 1L, wddg(p . | wo uQ\ a4l Hﬂf
-ULI0JOIOYD ‘ZHIN 00S) YN HI| SSt 9 s X/o Ko 201
(S°H9) LE'T RS pr e A
‘SHOV8E @HOYY="PH1) 2
00'L “(ZHSE€6="P ‘HT) ¥0'L “(ZH N “
Ov'b=""P*H 1) €1°L “(2H 08'8=/ P ; ‘2 J\_r
H 9L (WHy) 1., wdde (p @\ﬂ HO \©\ HO \Q L
-ULIOJOIOTYd ‘ZHIN 00S) NN HT| LSV 9 s X/o X/o 101
1 POyISN
(*15a0) HW | W) | (%) usuodwo) jusuodwo) "ON
ele YAN-H SIN-OT| OTdH | PIOIA | POUIRN lowq L sproig/suruy armonng R




PCT/US2008/069361

WO 2009/609501

I@Nul

(W'HT6£0-0£0 (WwH
1)TS0-200 ‘(W HT)0L0-5S0
(WHTIT'T-660(HEC)STT

(WwH D Tre-0e¢ (ZHSTL
SE6="PP‘H 1) S0t ‘(ZH 0¢'€
‘SE6=""PP'H 1) ST'y “(ZH T§'8=
PHIDYE9 @HOV =P HTI)
869 “(ZH L9v="P'H T 1T°L “(w
‘HO vTL-61'L(2H L6 L=/"P
‘HY 6T L (PHD 19 LwddQ (p
-WLIOJOIONYD ‘ZHIN 00S) NN HI

6Ly

BuO-(1/1)Z-wzeuAd(opkueyd(Axoylawo.ony 1)-y)-c-
{1huaud Ayrewr-¢ {AxoyyakxolpAy-z-1Adosdoroho-Z ) v)-|

SUSAE
0S4 A
L

601

(WHID Y0

670 (W'HT) TS0 - €p0 (w
HDIL0-SSO0 (W HDITT
-66°0 (SHE)6TT (W HT)TYE
- 1€ (ZH ST L ‘SS°6= PP ‘H
D90t “(ZH 0€°€ “S€°6=/"PP ‘H 1)
91'y ‘(ZH 08'8=" P ‘H 1) t6'9 "(ZH
Ot p="P ‘H 1) 00°L “(ZH 0¥ v=
PHDIVL(WHYTL-

61 L (W 'HY) LLL-p9 L wddg(p
-IIOJOIOND “ZHN 00S) NN HT

124

Bau0-(1) )z-uizewkd(opkuayd(iAyiewoionyn)-v)-¢-
(1Ausydihyiaw-g { AxoureAxoLphy-z-|AdoidopAo-z))-1

P

801

(S'H9) ov'T1 (S'H Q)

16°€ “(ZH OV v="P ‘H 1) L6'9 ‘(ZH
08'8=""PH 1) €0°L “(ZH LY t=/"
PHI)ETL(ZH LY'T 08'8=("
PPHDTIECL @HLYT=PHI)
0S'L(W'HY) pL'L-L9L wdd g (p
~ULI0JOIO[Yd “ZHIN 00S) YN HI

1Ly

8uo-(H 1) Z-uizelAd{oyyAuayd(jAyiawoionyyL)-y)-¢-
(1Auayd{AxodosdiAyiaw-z-AxoIpAy-Z)-4-010|yo-€)- |

E]
el

N/z 3

L01

(1>ad)
el JNN-H

(H+N)
SIW-O1

[ POYIS
()
D1dH

%)

PIOIA

PO

jusuodwo))
1oL

jusuodwo))
IPLUUOI /ULy

amonng

“ON
X3




PCT/US2008/069361

WO 2009/609501

|N\N\l

(S™H9)

9¢" T (W H 7)) 80°¢ - 68°C ‘(W ‘H
DIe-<TE(SHY 06C (W H
DICL-LTL (W HTWL-€SL
(ZHOT =P HT) 95, mdd @

e

auo-(1y| )z-uizesAd(oiiAyieuayd)-¢-(1Ausud
(Axodord|Ayew-Z-Ax0IpAY-Z}-t-010jyd-€)- |

N/z
12 zi/w\/\@
o T

(Sp-louPgIoW “ZHN 00S) WAN H1| T€b 9 pT1
SHOSET ,
SHE)6TT(WHI S0€-06T
(HD6ECTe 6 H D eye ooty
9
P VTL-9TL (@ HY) Z€'L - STL " .ﬂM/ e
(ZH O'p="P‘H 1) 8¢’L wdd @ \/\D o MQ\ Ho Hu\ re
(*p-[ouemiowr ZHIN 00S) WAN HI| 1T+ 9 Hs Ko e €11
QAR Tl e A
(SH9) €T (WHD) £0°€ - P e
067 (W'HT) T - 17°€ (S H 1) o ) ,ﬂ/ﬂ_ﬂ e
06'€ (W H 01) 9b' - 71°, wdd @ )\@ o u@x wo u@x re
(*p-ToueTow ‘ZHIN 00S) AN HI| STt 9 us Ko X e 41
GHO T @WHY ‘ .
€0°€ - 68 (S H) 1€ (S 'HD) (Rooaalbedosdpias S opR T
€8'¢ (2H 08'8=/""P ‘H 7) 80°L (w A
‘HO €TL-9T'L (W H ) 6T'L '8 g )\@
-STL (W H €) op'L - g&'L wdd @ )\@ Ho \Q\ o \Q H\[
(p-oueow ‘ZHN 005) WAN HI|  L6€ 9 s e Ko 11
. (S'H9)
LTT S HE e (W HY) LS’
-SCE(S'HT 9L ‘(ZH ’L'S=1"
mﬁwhc €69 (W°H v) WN L-LOL R Tk e
U°H 1) S6'L - 18°L (2H 8T'8=/" A P
CPHD 08 @HIST 6L & JK_[)\MM
PLH T 878 (P H 1) £9°g widd A~ | o Uﬂy\ o LT T
@ (QOPIN “ZHIN 00v) WAN HI| T 9 NG 1 Ko 011
T POUIAIN
(10a0) H+W) | W) | (%) juouoduio) juduoduro) "ON
e YAN-H SW-OT| OTdH |PlIA | poyssy lorqL oprwoIg/ouIIIy smonng xq




PCT/US2008/069361

WO 2009/009501

- WN. -
(ZH $9'L=r""H
€ eTT(W'HY) LY'T-2¢T (zH
€S l=DHD LT @HSY L= auo-(H1)z-urzeskd(oyAyiauaydosoniy-z)-¢-
.u ﬁm Nv hOm »AE ﬁm Nv HVm _ (1Auayd(AxodordiAyiaLu-Z-AxoIpAy-2) -~ 1AyIs-€)- |
9TE (S HY Y (WHY) €T'L - " .ﬂ/\_zr
98°9 (W “H §) §€°L - 9T"L wdd ¢ (p y w LT o VT
-WIOJOIOYD ZHIW 00%) WAN HI|  €bp 9 ! Ko Ke 311
(S'H9SST(SHE)
62T (H Y L= 1 HD v0'E (w 3U0-(H L )z-urzeskd( Auayd Ayrow- ¢ -(Axodoud
‘I Nv 9c'c - 37°€ ‘G 'H Nv cg'c AE _Eme.w.gsé.u.&.i\oﬁﬂ_\ém:méo_oé.s.m
‘HE) EUL-L69 (W HY)ITL - g
- LTUL(WH Q) 8L - 6T, wdd " o LT w LT ﬁ\[ !
(“p-Touemiowr ZHN 00S) AN HI| 6Th 9 4 VA/o VA/o LTT
(S'‘H9)
T (W HDITE-L6T (W H
Nv 6E°€-pT€E fﬁm ﬁm Nv 9%°¢ ANm oo a>mco.fvVN.c_Nm;&_>=mca>xo£mE.m.
1T 26"S=PP ‘H 1) €69 AE (Axado.d|Ayia-z-Ax01pAY-Z)-p) -1 -(o1ynAyieuaydoson)y-z)-¢
HY) €UL-T10L (W HDLTL o . 0 @/
-0T'L (WH T) 6€7L - 0L wdd " o @x o u@x e
(Fp-toueyaw ‘ZHIW 00S) YNN M: 44 9 : Ko Ko 911
w
‘HI)Ly0-6T0(WHT) 190 -
1§60 (W HT) TT'T-860(S'HE)
8TT(WHD PO'E- 16T (W'H
)6 E-CTE(U HD LTV - 66°€ PRI wthase) ey o L SR
“(ZHSS6="PHI) 0L (W‘H 7N
b) STL-9TL (W HY) TEL-STL " ﬂ_\_[\/\@
(ZH OV =P H D L&, wddQ )\@ Ho Hwﬂ Ho O/\Q o
(*p-foueowr ‘ZHIN 005) WNN HT| €Ty 9 HS M/ M STl
T POYIOIN
1Oan) (H+W) (o) (%) 1usuodwo)) 1usuodwo)) ‘ON
eled JIWN-H SIW-DT | OT1dH | PISTA | POYRIN oI L SpriuoLg/uIiuy LImdnng R




PCT/US2008/069361

WO 2009/009501

IQN\I

(S'H9 1T 'H
1)TT9(ZH €58="P‘H 1) 0L'9
(WHZ)SOL-169 “ZH 10 T=/"

PHIDOUL(H IS =P ‘H
DIT'L(ZH €0'8="P‘HT) 0L
‘(ZH 8L 8=P‘H ) 79'L wdd Q (p

dUo-(H ) )Z-uizesAd{oiyy Ausyd(Axoyswolon|yy)
-p)-¢-(1AuaydiAyiow-g-Ax0IpAY-1)-|

/\@\ﬂw_ﬂm\@\o/__ﬂ_

~WIOJOIONGd ‘ZHIN 00F) WINN HT| S6¢ 9 A
(ZH €S L=V HE) SO
(S‘H9) 811 “(zH €5’ L= D ‘H
D 9S T ZH OV L= V"H T 20°€
(ZHSTL=VYHT 6TECHT)
e D) sse RS -
- C ¢
-9TL (ZH9L'T *S9'L="PY‘H 1) e _ﬂ/\_zﬁ _ ]
09'L (ZH ¢0'p=""P ‘H 1) 678 wdd 2 | wo \ou@\ Ho \M@x I "
Q (A0S ‘ZHIN 00¥) AN HT| 9z 9 ws Ay 7 K 121
(W*HZ) LEO
=810 (W H 7) s 0 - 80 (w
HD00T-280 (WHI) o€
“L87 AE;E mv 1€€-91°¢ Am am ouo-(11)z-uizeskd(olihyreusydoonyy-z)-¢-
oL e (‘g TIv-68°¢ ‘(zH (KusydAxoutew-g-(Axoy1eAKoIPAY-Z-(AdoIdopAo-g)-p)-L
LY'T TS'8=""PP ‘H 1) 98'9 ‘(W . o \/\O
‘Ht) b0'L - 26'9 (W H T) 81°L \oﬂy\m \oumuﬂf\[
“IUL(W'HT) gL - 07 L wdd Q e Moo _aw}o ° ’
(*p-jouemdur ZHIA 00S) YN HI|  LSP 9 i w> 0TI
(W*H 7) 9v°0
- mw.o (W *H 7) €90 - ww.o (w°H
DETT-L60°SHE) LTT(ZH
L=V H ) p0'€ “(WH €) Th'€ ISRt A L
STTE(WH T 8TF - S6°¢ (W o )\O
‘HE)TU'L-66'9 (W H ) 9TL /\ﬂu\m Hu\z/i/w
“UL(WHT)LEL-87L wdd Q e Moo _aw>o ° :
(‘p-jouemiow ZHW 00S) IANN HI| Thb 9 2 w> 611
T POy
(f10a0) H+N) | (W) | (%) jusuodwo) Juauodwo) "ON
el JNN-H SIN-DT| OTdH | PIPA | pome [or L OPIOIE/AUI[IUY amyotg xg




ol

PCT/US2008/069361

WO 2009/009501

IOWI

(W H 1)9¢0- L0 (
‘H16b0-TH0 (W HT) 990
-ZS0 (W H ) b0'T - 680 (W ‘H
290°¢-€6T (W HE) 0y E-9T€
‘(S'H€) 98¢ (ZH ST ‘79 6=/
PPHI) €0v (ZH SL'T T 6=
‘PP 'H 1) 0Tt (ZH 0T'T “TS'8=/
‘PPH 1) 069 (W H9) €O°L -
S69 (W HT)gTL-cTLwddg(p

S8
HO,
M/Q

suc-{H1)z-uizeukd{otyifueueydoiony-y)-c-
(KueydAxowews-g-{ AxoyieAxoipAy-z-ikdoidopAa-z)-v)-1

SeSUel
Nechn
L

-WI0JOIOMD ‘ZHN 00S) YINN HI| LSV 9 971
(ZH9S'L=V""HE) T CHI)
6T MO HD 1LT(WHT) COE -
6T (W'HT) SC°€-$TE(SHT) G R R o e fHuoud
¥ € (ZH ST8="P ‘H 1) 06’9 ‘(W 4
‘HEOL-v6'9 (W HTD) TTL - | : ﬂ/ﬂ_zr \<©\
LTLWEHE) 67, - TTL wdd @ (p | W XY w LT YT
-ULI0JOIOM ZHIN 00S) WAN HI| St 9 ,_m\/\@\ Ko Ko a4
(s'H9)
8 T(SHE) 6TT (W HT) OC -
06T (W'HYICE-TTE(SHI)
¥8°¢ (ZH ¢S'8=/""P ‘H 1) 88'9 “(zH e )
Ov'v="P°H 1) 69 “(ZH 99'8=(" ~ ;
1'HT) 669 (WHT) TL- " ,ﬂxx_z/ )\Q
91 (W H €) 6T - ze'L wdd Q (p e T w LT T
-ULOJOIOMd “ZHW 00S) YN HI|  6T¢ 9 g)\@x Ko Ko A
(s"H9)
ov'1 “ZH v8' L= ‘H T) 86'C ‘(ZH
0L L=V H ) 0S€S"H D 63°€ (AL el eyt e
‘(ZH L9Y="P ‘H 1) €6'9 (w 'H P 4
) p0'L - L69 (W HY) TEL - 1TL o8 o Qx L
ZH LY T=PHTD) Ly, wdd Q (p \/\Qu Ho Q Ho w@x re
-WIOJOIO[YD ZHIN 00S) YWAN HI| 6% 9 s o Ko €T1
[ POUISIN
10ao) HAN | @A) | (%) Jusuodwo) yusuodwo)) "ON
vl YNN-H SIN-OT| OTdH | PIRIA | pouey [or L SproIg/ouIiuy smyonng xg




PCT/US2008/069361

WO 2009/009501

I,—‘WI

(s"H9) 9¢T (w
‘HOOI'c-¢6T(WH) Oopv's -
CTE(S'HS) 98°S (W H L) vT°L -
€89 (W ‘H ) 8¢’L - 0T'L wdd @ (p

HS \/\@/u

auo-(11)z-urzesAd(jAuaydAxoyrew-¢-(Axodold
iAUyaLU-Z-Ax0IpAY-2)-v)-L-(olulAuieuaydolony-¢)-¢

-ULIOJOIOTYD “ZHI 00S) AN HI|  Stb 9 £3
(ZH9S'L="1HE) €T
(S'H9) 8T (H 0L'L=""D'H
LD HY 80°¢ - 96T G R o Lo
HO)8Ee-vTe (S"H Y 8¢ (W A
HOITL-989 W HD TL- 5 f\fx/\@.{
LTL (W HT) 0€'L - gL wdd @ (p w LT w XTI
-WLIOJOIOMY ‘ZHW 00S) YN HI|  Shb 9 Im)\ﬂuf K e 0<1
(S'H9)8¢'T''H
n.v 67T AE nm Nv C0’€-96'C AAE auo-(11)z-uizeskd(jAuaudiAyaLu-¢-(Axodosd
o VIRAGENGOI IKueus-Z-Ax01pAL-Z)-p)-t -{onuAuIBuBU do0NY-€)-€
HT) S€€-LTe (5" H ) pg'e (w A
‘Ht)60°L- 989 (W HT) TT'L - . fx/m>\©/m
oTL (W HE) TeL- gL mddg (p w LT w LT
-ULI0JOIONYD ‘ZHN 00S) NN HI|  6Th 9 :m\/\©/u KO o 671
(S'H9)
SRl HO e LT R
DLEC-LTE('HY 68 (W'H . A
S)OTL-889 (W'HE) pEL-1TL o 8 1 f\f\/\@ﬁ
ZHSLT=PH 1) Ly, wdd @ (p o LT o LT
-ULIOJOIOMYO “ZHIN 00S) YWAN HT|  6pb 9 xm\/\ﬂwf Ko P 8T1
(WH 1) 6£°0
-670 (W HT) 160~ ¢p'0 (w
‘HT)0L0-650 (W HT) 60T
-66°0 ‘(S 'H €) LTT (W HT) s0°€
) m@.mm (g .mv Mv.m, N ”ANE ouo-(H1.)z-uzeskd(olypkyreusydosony-p)-¢-
WHN\ WM@”\. @@ m .—v .VO:V ANH:H ﬂ_\€mcn_>EwE.mA\AxOEm?Egc.N._\Eo.aov\ﬂo.uvé“é
0€'€*SE6=PP‘H 1) pT'y ‘(W N
‘HY)€0'L-069 (W HT) TL- /\Qa Huﬁj%m\/\@\
9I'L (W H €) 8T L -z L wdd @ (p \/\Qu a IOMO °
-uI0joIoyd ‘ZHN 00§) YN HI|  Tvp 9 us L1
. T PO
(12aD) HW | (W) | (%) tuouodwo) usuodwo) ‘ON
eled JNN-H SW-OT| OTdH |PI9IX | powely oL aploIg/suI[iuy srmponng Xg




PCT/US2008/069361

WO 2009/009501

INWI

(WHT)SCO-920 (Ww'H
10S0-1#0 (W HI Y0 -TS0
(WwHT)€0T-160 (WH)
90°€ - 96'C (W H €) €p'€ - 9T€ (8
‘HS)98°¢ (ZH ST ‘06'6=/" PP 'H
DEov (ZHSLTTY6=PPHT)
0Ty (WHT) 969 - L89 (W H
P)p0L-969 @H Y L=PHTID)
LOL(WHDTICL - vz L wddQ (p

:m\/\@u

euo-(1/|)z-uizeshd(olyphyreusydoson|-¢)-g-
(1KusydAxoylew-¢-(Axoyleixosphy-z-1hdoidopho-g)-)-

o 1L
oA anne
L

-WIOJOIONYd “ZHIN 00S) WNN HT| LSH 9 43!
T POYIRIN

(12ad) HW) | W) | (%) yusuodwo) Jusuoduwo) "ON

eje YNN-H SW-OT| OTdH | PIALA | POUIRIN [y, SPIWOIE/QUIIUY amyonng xg




PCT/US2008/069361

- WO 2009/009501

IMWI

(s'H9) 9¢'T “(ZH
W= T STE S HE) 98'¢ (zH e ot ket
WL~ VHD bSY (W H€) 169 - AN
€89 (W ‘HT) 00°L - 69 “(ZH $6 p=/" _o 18 o zﬂ\_zr \/\O/
PHE LS H 1) 0g, wdd o Q - uMwﬁ ° ©
" 3 o HO, o o]
Q (p-w1ojoIo[yd ZH 00S) YN HI|  Spp L \/\Q/ vA/ < 9¢T
ouo-(1f|)Z-uizesAd(jAuaydAxoaunp
-p'e)-L-(Axolfzueqoioya-y)-g
) ) =
(HE *S) 08°¢ “(HE ) p8°€ “(HT o NH o ﬁﬂ\ﬁ
%) 7€°6 “(HS W) 099 “(HT ZH 18 <Q5 uQ 4 HQ o\/©/
={‘P)STL(HT ZH V'8 =[P) LEL|SLE/ELE] €8°C | 89 T HO o ~o ° ) el
auo{H1)z-urzeshd(iAusydAxoyrawp
-p'g)- L Axoyieuaydololyo-1)-¢
10
Z N
(HCZHTL=[") TI'¢ (HE P N°H | o zﬂ_/\_f )\Q
's) 68° ‘(HE ) 06°€ (HT ZH UL = o UMU\ uQ\ °
£ sy (HS W) 769 “(Hp ‘W) §T°L| 685/L8€| 96'€ | 9T 1 Wo o o ° Pel
suo-(H | )z-uizeshdAxoyreusyd
~g~(IAuaydAxoyiswip-y'c)-1
Z N
(HT'ZHSL=1%) LT°€ (HE _o NH | o @F \/\@
'5) 68°¢ “(HE *S) 6'¢ “(HT 7H §°L = )\@ @\ @\ °
[ 6Sy “(HS W) €69 “(HS ‘W) LTL| €6¢ e |81 I HO ~o ~o ° €el
C1Oan) (%) jusuodwo)) jusuodwo))
eed JWNH SIW-OT | O7IdH | PI91X | POUISN [o70oY OPIUOIE/AUIITY ormionng "ON Xg
et Z "N

_

m/ N A
nHU\ >
~ O

Nm\

g

sauo-(H 1)z-urzeaAdiLie-1-paymunsqns exQ-¢

[ACHEAAR




PCT/US2008/069361

WO 2009/009501

I.VWI

SH9 ov1 @HST L=/
THDEIE(S'HT) 63°¢ ‘ZH ST L=
THOISY (WHT)89-SL9
(WH€)LOL-169 (W HE)SEL
-ZTLZHSL'T= P H 1) Sp'L wdd

.\/\Qu
HO

auo-(H1)z-uizeihd(Axoyreuaydosonyy-)-g-
(jAuayd(AxodoidiAylaw-Z-AX0IpAY-Z)-4-CUIoyo-€)- |

) m
:ox/_uw@\zwﬂﬁo\/\@\

10, g
HO OUQ\
Q (P-WIOJOIOND ZHN 00S) YNN HI| <cp L J\/ 1
(S'H9)8E'T1ZH ST'L="1'H
IS B D 68°€ @H 6T L~ 1°H ) Lt ey e i AL A
0 Iy (WHT) 06'9 - €L'9 (W °H A ]
§) ST'L - 969 “(ZH Ly'T “00'TT=/ PP s 8 o zi/o)\Q
‘HDITL (W H D) 0¢L - §¢'L wdd s | wo u@\ | oWl KT
Q (P-wroJoIod ZHIN 00S) AN HI| LIt L \/\Q v_\/ ° Ko 0r1
) e st o A SEL TS R e e
HOpTUe HY 8¢ ZH 6T L= o .
THOISY ' HD p89 (W HY) ‘a N if)\@x
SO°L-$6'9 (W HY) 8¢'L - €7°L wdd s | wo \Q\ "o \Q )
Q (P-wIoJoIo[YO ZHIN 00¢) YNN HT| 66¢€ L )\@\ VW ° o 6€1
auo-(H1)z-uizeiAdAxoyrauayd
. -g-(jAusydAxoaw-g-{AxodoidiAylaw-z-Axo1pAy-z)-v)- 1
_ "(H9 's) $€'1 “(HT . AN
ZHO'T=0181°¢ (HS'S) 98¢ “(HT 0 N°H _o J\_ro\/\Q
ZHOT=[") Sy (HT W) L8'9 *(HT \/\@ Ho OQ Ho OQ o
W) 96'9 (HT ‘W) €772 “(HS ‘W) T€L| 11y | 98°€ S I HO J\/ : y\/ g€
(HEZH € ¥ =["P) LT
‘(HI ‘s peoiq) €4°C “(HI ZH 9'6 puv
O.M = H nwﬁv ww‘m Amm .mv ww.m ”C.: 8uo-(( | )z-uzelAd(iAusydAxopeow
ANm 9'6PUB 0'C = ﬁ@v CO'y .AEH ,FC -g-(AxodoidAx0IpAY-g)-)-1-(Axouaydoso|yo-)-¢-(&)
STY(HT ZH9v =1'P) 18'9 ‘(H1 ZH . AN Qa
P8 PUB T T = PP) €69 ‘(HI ZH 9y o _o NH © za\_ro
= [ “P)0§9 “(HZ W) Z0°L “(HT 2H 68 \@\ w T o Y
= [°P) $T'L (HT ‘ZH 6'8 = [ 'P) Th'L| SOW/SO¥ | 65°€ v | o T Y LET
CDad) (%) auodwo)) Jusuodwo))
eled JWNH SIW-OT | OTdH | PISLA | POYIRIN [0Yqoo1y SPLIOIE/PUI{IY 2myonng "ON "xXg




PCT/US2008/069361

WO 2009/009501

Imwl

(w

‘H1)SE0-920 (W H )60 10
(WH7) 89°0-2S0 (W H 1) <01
-06'0 (ZH 6T L=1HT) $1°¢ ‘(W
‘HDYe-1¢€(ZH ST ‘06'6=
PPH 1) €0'v (ZH 68°T ‘9L 6=
PPH 1) 0T “(2H 6T L=V ‘H
DISY (WHE) 169 - €8'9 (W *H 1)
v0'L-$6'9 (W HT) gL - vz L wdd
Q (p-wrojoIoyd ZHI 00S) AN HT

8uO-(11 )z-uizedAd(Axouseusydosony-1)-¢-
(l1AusydAxoyrew-¢-(AxoyeAxolpAy-z-Adosdo pho-z)-p)- |

o A
- XYY
'Y

Tty L Sp1
v m H ow 9€'T ”MNm Mﬁux VH A e T e
DY (5HS)$8°¢ (ZH 6T L= H _ .
D 1Sy (W H €) 069 - 28°9 (W *H t) NN o zﬂ/\_.‘ro\/\@\
€0'L-p6'9 (W HDT) TE'L - €', wdd T w LT T
Q (P-unoJoI0[Yd ZHIN 00S) WAN HI| 6z L DU R Ko b1
FZH9S L= 1 ,
HOVTT(SHD6ST(DHD ILT
‘ZH6TL=VHDYIE(SHD p8E
D e R
T C ¢ 0= Z El
“(ZH 99'8=/" 'H 7) 66'9 (W ‘H 7) | ,ﬂ/\_zro\/\@\
12°L-9T°L (W H 7) T€'L - pz°L wdd + | o \o/\©\ o \MQ\ I
Q (P-wwojoIod ZHW 00S) WAN HI| /zb L PO o e 34!
GHSET
HE)6TT @H6TL=/1HDETIE(s
HOpE SR sTirn Y ey (¢ o B R
0 €89 ZH L6'L="PH 1) 68'9 _ p
2H 99'8="1 *H 7) 66'9 (W “H 7) 0 Qo>\©\
TTL-SUL(WHT) 1€, - pT7L wdd + | wo uMy\ "o MQ\ I
Q (P-uu0JOI0[Y0 ZHN 006) NN HI| €14 L AT O e Tl
(10ad) (%) 1uauodwon) 1usuodwo))
ere WIANH SIN-DT | O1dH | PI9A | Pomoy | [ogoopy | oprworgysuiiny armonng "ON "Xg




b4

PCT/US2008/069361

WO 2009/009501

Iowl

(S'H9) 8¢ 1 *(S°‘H
‘ZHSTL=9HI) TS (S‘H
ZHSTL=VY'HD IST (SH

‘(ZHST'8=/P'H 1) 889 (W H )
0TL-vUL (W Hp)ogL - €L wdd
Q (p-wxo3oI0[yd ‘ZH 00S) YN HI

auo-{H1)z-uizelkd(j AuaydiAuiew-¢-(Axodoid
Autaw-Z-Ax01pAY-Z)-)- L {Axoupeuay doiojyo-p)-¢

& N
:oVA/ UQ\z/mL/o\/\@\

6Tt L 0ST
4 (S"H9) ov'1 “(ZH ST'L="
VHYSTC RO @8 CH 6L S S S o
1 C v Z 9-LL 12
. =
08'8=P*H 1) 00°L ‘(W H€) mwm a b 1o @/o\/\Q
~TTLZH SL'T="P 'H 1) SpL o | wo HQ\ o LT T
Q (p-uuojoIo[yd ‘ZHIW 00S) WAN HT| 6% L s)\Q VW/ ° Ko 6v1
e m m ww M MHM mm MU N Mm AL 3 Sy s (hcoussoutoson g
¢/el o\ (&) | < = ) = 12
VIS5 (WHT) 689-5L9 (WHT) 4 ‘8 . ,ﬂ/ﬂ_zr >\©\
ST'L - €0°L (W H §) T€'L - 81°L wdd o | o OG\ o T T
Q (p-wwojoIo[yd ‘ZHIW 00S) YN HI|  €cp L s\/\Q vj Koo 8v1
(S°H9) 9’1 “ZH ST'L="1"H 7) R oo gdosomamye
CIE€G'HY €€ ZH6T L=V HT) A a
IS% (S"HT) ¥8'9 ‘P *H ) T0'L (W e ! JW_ro\/\Q
‘Hp) 6L~ €TL(PHT) T, wdd o | ko \Q\ vo \Q I
Q (p-urojoIo[yd ZHIW 00S) YAN HI| STv L s)\Q J\/ ° Ko LyT
(WH 1) 6£0-0£0 (WHI)
1§°0 - €570 (W "H T) 0L°0 - §§70 “(w
‘H160'1-660(HE) LTT(ZH
SUL="VHT) €1 ZHT19E 'Sy3=
WHI9CE(ZHSTL ‘SE6=/
.U@ nm ﬂv .VOV ...ANm Omm ,mm.on\. »muru ouo-(1f1)z-uizesAd(Axoyysusydosont-v)-¢-
Am ﬂv Vﬁﬂ nANm QNB"\. J ,m Nv Om..v A&.._mcn_\AEwE.mA»xor_E\Axo.ﬁ\f.w._ﬁoLno_o>9NYvYr
(W HZ) 989 -18'9 (W H ) ¥6'9 o ’
’ ) |
069 ‘(W HT) 0L - 569 (W HT) J)mu\m /\O\zﬂrn,)\@\
0TL-9TL (W 'HT) 1¢L-¢T, wdd s H IOHO °
Q (p-urojoro[yd ‘ZHW 00S) INN HT|  SsTh L )\Q 991
Cioan) (%) jusuodwo)) jusuodwuo))
eled JIANH SW-O1| DIdH | PISLA | PO | [0YO9Y oproIg/ouIiuy amjonng "ON "Xg




WO 2009/009501

IN‘WI

PCT/US2008/069361

(w

‘H1)LEO-ST0 (W HT)0S0-2h0
(W H7)89°0-250 (WH 1) 01
<6%°0 ‘ZHST L=1HD #TE ‘(w
HD IE-0€€(SHE) 98¢ (ZH
ST ‘TY6=PPHT) 0v (ZH 68T
'9L°6="PP‘H 1) 0TV (ZH ST'L=
THD IS (MW HE) 169-789 ‘(ZH
LY T=PH 1) L69 (ZH 08'8="" P
‘H1D 0L (W HY) 6T, - <€z L wdd

HO,
M/O

8U0~( |)z-uizeAd(Kusyd Axoujeur-g
AxouieAxoipAy-z-|1kdoido oka-2)-t)- | -(Axoyraueydosoo-v)-¢

SUsSUel
o XYY
L

Q (p-urI0joIo[ud ZH 00S) INNHI| LSt L ST
(W*H 1 0r0 - 0€0
(W HT) 160 - 240 (W H ) 0L°0
“SSOW HT) IT'T-L60(S'HE)
LTTZH 6T L= ‘HT) €1 (W H
Dre-1€¢ @HST'L ‘S€6= PP ouo-{1 1Tz uzeid(pudl o c-
,.m Av .VO.V AANE hmm .Wm@“\. JUU ﬁm : 9xo£m>xo‘_v>c.m._>ao._nm_o>o.~v.$.TonEmzmano_coéYm
vy ‘@H 6T L="VH ) ISy ‘(W H @ °
7689089 ‘(P ‘H 1) 769 (W ‘HT) MQ\W umu\jﬂﬁo\/\@\
0TL-9T" LW HY)6TL- ¢, wdd o M/ ,_QHO ©
Q (p-uxrojoro[yo ZHW 00S) INNHI| 1 L s\/\Q 391
(S'H9) 9¢'T “(@H 671~/ H e R A
DPUe ' HS) 8¢ (ZH ST L=/ 'H \ i
DISH (W HE) 169-6L'9 (W HT) P ‘8 o .ﬂ/ﬂ_zro\/\@\
pO°L - €69 (W H ) €L - "L wdd o | wo w@\ w LT
Q (p-wrojoIo[yd> ‘ZHIN 00S) AN H1|  spb L )\Q 1 ) O 1
(ZHIS' L=V HE) €T (SH9 6€T
‘ZH16°L=""D'H T) 1L°C (2H 6T L=r"
T'H va m mm ﬁm % % Ww\q %M wﬁwu\ POt e S At
VHO ISy (2H 6b =D ‘H ) ¥8'9 s
(ZH S€'6="P 'H 1) 069 (W *H 7) | .ﬂ/x_z/o)\@\
1TL-9TL (W Hb) 6T, - ¢¢L wdd I \MQ\ "o \M@\ d
Q (p-ur0JoIo[yo ‘ZHIN 00S) WNN H1|  thp L )\Q J\/ ° Ko : 161
Cioad) (%) juduodwo)) juauodwo)) .
el JNNH SW-D0T1 | JIdH | PIOLA | POYIDA | [04OI[Y SprwoIg/emjruy amjonng "ON "'Xg




PCT/US2008/069361

WO 2009/009501

IWWI

(S'H9) €€
‘SHYSTY ZH LY p=PHT)
61°L(ZH LO6=""P‘H 1) pT'L ‘(zH
Ov't=PHT)SSL (W HY) 6L'L
STLULNZH SL'TLO6= PP ‘H 1)
608 "(ZH Ly'T="P 'H 1) 1’8 wdd

2uo-(H1)z-urzeihd(omgyAuaud(|Ayjawosoniyn)-y)-¢-
(|A-g-uipuAd(AxodoldiAyiow-Z-AxoipAy-z)-9)-1

Q (*p-jouegow ZHW 00S) IAN HI|  8<p 0 LST
C1Oan) (%) wduodwo) Jasuodwo)n)
ey YNNH SW-DT |DTdH | PIOLA [POWION | [04O9TY opluoIg /Quyiry amonng ON "Xg
6t N/z
N
1A 2|
-0J919H
P o
g
sauo-(H 1) z-uizeAd[A 1801919~ [-PIINIISqnS-~¢
€ H19dV.L
CHOS L= VHO VT
"H9) 8¢ T (WHT)9L'T- 9T (zH
67 L="1HT) ST'¢ (S HT) v8°¢ (2H e e
WL=VHD Sy (WHT) L9 A
- 789 (ZH €C'6=/"P ‘H 1) 069 (W 8 N 4_\_ﬁo)\©/a
‘HS) STL-9U'L (S *H 1) 0€'L wdd wo \/\Q\ w LT
Q (p-tw0jor0[Yd ZHIN 00S) IWN HI|  €hp s>\©/s Ko Ko 96T
(SH9 ST (S'H
) 6T (EHETL VAT VLE (S H Pt e e
DY @HIL=THT ST (S'H A
D €89 ZH TS8="P HT) 689 (W 5 N J\_ro)\@/a
‘HS)STL-91°L (5 ‘H 1) 0¢', wdd o /\Q\ vo /\Q\ I
Q (P-ww030I0[Yd ‘ZHIN 00S) NN HI| 6T A, Ko Ko ST
¢1Dad) (%) juouodo)) ouodwo)
ereq YWNH SI-OT | OTdH | PI9IA | POURIN | [OY00TY SpIuIOIg/SuIY omjonng "ON "X




PCT/US2008/069361

“WO 2009/009501

® 65 ®
(S'H9) €1 (ZH $S L=/
J. ,m Nv 68°C C\C H Ov 60¢-CT¢ Aw 2uo-{H | )g-urzeshd(jA-g-uipuAd{Axodosd
‘HOoTy (W ‘H€)00'L -S89 ‘(w IAuyrew-z-Axoiphu-2)-9)- 1-(oluAuyisuaydoiony-p)-¢
‘H€)9TL-ST'L*(ZH 6€'b=""P 'H N \/\Qu
DIEL (ZHSLT 068 PP 'H 1) @ \/\Qu AN
UL CH W T="P*H 1) sT'g wdd as Ifﬂf, HO \Q o
Q (fp-Joueyiow ‘ZHW 00¥) YAN H1| 9T¢ g | " s Ko7 791
(S'H9) 0€'T (W'HT)
hwo €-66 N, Qb« H Nv ov'e - mN.m, Am ouo-(H| )z-uzeJAd(|A-g-uipukd{Axodosd
HDSI'v(WHp) pT°L- 689 ‘(lw 1Ayrew-z-Ax0lpAu-z)-0)- L-(olyAyieusudosony-¢)-¢
HOtSL-€TLZH19v="P ‘H \/_z \/\@/
1) 0b'L (ZH SL'T06'8="PP “H 1) A \/\Q 7z J_\[ 4
08'L "(ZH p9'z="P ‘H 1) £7'8 wdd ~" xfﬂrm | o <Js
Q (fp-[ouemow ‘ZH 00¥) WAN HI| 914 g | " e o 7T 19]
(s'H9)
0E'T “(2H L¥' L=V H T p0'¢ (W'Y
Nv m..v € m..N m Amn H C 81’y AE H.M mv BUO-(H | )Z-uizedAd(jA-g-uIpuAd(Axodoud]
91'L-889° (W HKTL-LT'L AE Apow-z-Ax0iphy-z)-9)- L {opiAyieuaydosonyy-z)-g
‘HT)SEL-8TL(ZH19v=P ‘H @
1) LE'L (ZH SL'T 06'8=/ PP H 1) Ao ~ J\rw
08'L “(ZH p9'T=/""P ‘H 1) Tz'8 wdd o TS o J 0 :
Q (*p-rouemiott ZHW 00v) IAN HI| 914 8 Ko 0 a X/o " 091
(S'H9) T€T (W H) 80
-16T (W HT) -0 “(S°'H .
81y (zH 6L°8=r" ‘PHI)SE9 (w (1A~ mw___mhﬁ%mo_%“mwww%_wcﬁ%mm mv -9)-1
‘H9) €€°L-ST'L(ZH 6€v="P ‘H AN )\@
1) 6L (ZH SL'T 06'8=/""PP ‘H 1) ) @ \/\O 7 f_\_rm
08'L “ZH b9'z=/"P ‘H 1) £7'3 wdd " If_\rw o <Joo
Q (fp-[oueyiour ‘ZHN 00%) WAN HI|  86¢ g | e o JC TN 651
(s
‘H9) 1T (S'HT 61'F (ZH 08°8=r"
Ju “m : 00°L ANH.H %m.?"\. Ju .m : auo-(H|)z-wzedAd(ompiAuay d{Axoyaoiony)-f)-
LTL ANE oV b=, .U .m C €L ANE ¢-(1A-g-upuAd(AxodosdiAyiaLu-z-AxoIpAy-g)-9)-|
LEL="P'HT) LEL(W'HT) 69, \/z <5
-€9L(ZHSLT 08 8= PP‘HT) AN o/_Au_ \@\ ’
v8'L (ZH Ly'z=rP ‘H 1) s7'8 wdd ad IJ\[Q 7 o \ﬂu\
Q (fp-[ourmiow ZHN 00S) WNN HI| pep g | e o J< o 86T
E1Dan) (%) juouodwo)) jusuodmo)
ejed JWNH SIW-OT |DTdH | PIoLX [POYISIN|  10409[Y opruoIgAuIIuy 2monng “ON X9




PCT/US2008/069361

WO 2009/009501

- O@ -
(S"H9) LT (zH
69°L="1THY LOES (W HD I¥E o o
- 6TC (SHT) 6T (ZH 19p=""P B i o i A A
‘H1)069 ‘(W HT)ESI'L-869 (W o
HEECL-9TL(ZHZYT=P'HT) AN CNG” ,ﬂ/_\_rm
98'L (ZH Ty'z="P 'H 1) 80'8 wdd T N ho oJ 3 :
Q (P-uOJOIONYd ‘ZHN 00%) INN HI| 0t g | o 3 X/o N L91
(S'H9) LT (W'HT) 60°€ . e
-p6 T (WHD) SPe-8T€(S‘H mcmmuhWmap__\_mﬂ\mmmﬁ_%_%m.m%w.w_m\_m;m.m_v“.u_n\a
V6TY @H6SY=P H 1) 169 (W AN
HI)LEL-TTL(@ZHYIT="PHD N \/\@ NF j\fx/\@
98 “(ZH Tr"T= P “H 1) 60'8 wdd e IJ_\_[ wo S
Q (p-wojoIoyo ‘ZHIN 00%) INN HI| b g | "o o Ko 997
(STH9) 8¢'T
(S‘H ) o¢ V ‘ZHOVY=PHT) auo-(H 1)z~ c_Nm._EAo_£_>cmcagxoc«mEEo:_tE Vm.
69 ANE LY’ VH\. @ m 3 91°L ANH.H A-g-uiplAd(AxodoidiAyiaLu-z-AxopAy-g)-9-0Jo[yo-g)
L6 L="P HT) 0L (ZH 08'8=("
PHOIYL @HLYT=PHI) N \Qo/% LN \/_ \Q T
88°L “(ZH Ly'T=""P "H 1) 01'8 wdd e e 5
Q (p-uLojJoIo[Yd “ZHIN 00S) AN HI| 88t 8 Ko o TN $91
°H QT Y i e A
9) €T (5 ‘H ) 0y *(ZH 0y v="P HpHERetEe Tep et e
HDS69 ZHOry="PHIDII'L i A y
SHWILL@HLYIZ=PHT) N 4 i J\_r
68°L "(ZH Ly'T="P ‘H 1) T1'g wdd ey Ifﬂ_[ o T T e
Q (P-uLI0JOIO[Yd ‘ZHIN 00S) INN HI|  zLp g | "o o o p91
(s
‘H9)0S 1 ‘EH IS L=V HT) 61°€
ZHSC L=V HD LYES'HD P - .
STy “(ZH 10°6=""P ‘H 1) 869 ‘(W 'H AR o AT A A
) TEL - €TL W HD vyl - S€L @ \/\Wg
(WHT)9RL-CL L ZHOTI=L"P N @ 7 j\rm >y
H)ZT8 (W H 1) $$'8 - 0p'8 wdd ~" IJ\_[ Sy Ho /! :
Q (sp-fourmowr ‘ZHW 00%) WAN HT|  66¢ g | "o o o €91
((Dan) (%) jusuodwo) yusuodwo)
eled YANH SW-OT1 |DTdH | PISIA [POWS |  10U09Y sprwoIg/suliuy 2IMONIS "ON "Xq




PCT/US2008/069361

"'WO 2009/009501

® “16- ®
(S"H9) 9T " "H £) 0¢C PO 4 P M Py AN
“S*H T)8TH (ZH 0v'b=""P ‘H 1) FupEsrebese st RopTi o
96'9 (ZH Ov'p="P‘H 1) ¥1'L “(zH 3, :
6= PHD09L (W HY) 9LL N 4 ﬂ\_zﬁ m
-19'L “@H SLT="P ‘H 1) 008 wdd ~N" Ifﬂ_rm o T
Q (p-unojoIoyd ZHN 00S) YWN HI| zsp g | Ko o o A
(s

H9)LET @H Y L= H D) TTE
(WHZ)6SC-SHE(SH6TY

‘ZH OV =P ‘HT) 06’9 ‘(W H 1)

ST L-TTL@ZHOLL=PHDPTL .

ANE L9 b=P nEv C 1€ M ‘(ZH 6L°1 m&m:ﬁwm%mwﬂmhmﬁ_m;ﬁ%uwu_w&%wwvfwm_uvm
‘€O'L="PYH 1) €9'L ‘ZH LY’ T=l" AN 7
PHISYL(ZH LY'T="P 'H) N Z 0 ,ﬂxx_/ v

80'8 (ZH $8'¢="P ‘H 1) L¢'8 wdd had IJ\_[ Sy ! HO M T "

Q (P-uLI0Jo10[Yd ZHN 00S) NN HI| €¢p 8 Ko S Ko 691
(S'H9) LT

(W H )60 c- 16T (W HT) 6€€

-¢T¢ Am am Nv 6CY ANM.H L9 v= Ju auo-(1 | )z-uizeshd(omyAyieusydolon)j-y)-g-

‘H1) 169 (ZH 99'8=r"1 ‘H T) 00°L H-g-upuhd(fxodosdifyaui-z-Axoiphy-g-g-01014o-g)-4
(WHSTL-1TL ‘@H 0y v=r ) 4
PHOCL CH LYT="PHI) PN : P # ﬁxxﬁw)\Q

98'L (ZH Ly'T=r"P ‘H 1) 80'8 wdd 7" IJ\__/m\/\ﬂg HO o J o

Q (P-TIOJOIONYO ‘ZHIN 00S) AN HI| oSt g | "X 5 Ko 891
(STHO) LET(W'HZOTE-p6C

. AEA H Nv U hm.mﬂ s Hm Nv 6C'y uo-(H | )z-uizesAd(oiyAylsusydoiony-¢)-¢-(|A-g-uipuAd

AE H2 L69-689 (WHgI) oL (Axodoid|ALiaLu-z-AX0IpAU-2)-9-010[Ud-G)- |

-86'9 (ZH OL'L="P"H 1) 90°L “(W N

‘HOPEL-9TL (ZH Ly'Z=‘P‘HT) 7N SN~ zag/m\/\@/u
98°L “(ZH 0T'T=/""P ‘H 1) 60°8 wdd hod IJ\_[\/\QJ HO <J o
Q (P-wrr030I0TYd ZHIN 00S) AN HI|  0Sh g | "o 6 Ko 891"
1Dad) (%) juouodwo)) juouodwory
vre JINNH SIW-DT |DT1dH | PISIX {POQISN |  [0UO9[Y opruoIg /AUIIuy 2IMONYS "ON "Xq




PCT/US2008/069361

WO 2009/009501

- 26~

(H9) ST (STHE)8TT A, u : )
-6’7 (WHT) 8€°€ - 6TE (8

‘HO) LT (WHT)S6'9 - %.@ “(u
H1)¥0L-869(ZHOL =P ‘H
1)90°L(ZHOL L="P H T) 9T, “(w
HDTEL-LTL ZHIET=P'HT)
8S°L ‘ZH Lv'T="P ‘H 1) 86'L wdd

auo-(H1)z-uizesAd(A-¢-uipuAdjAyiaw-g-(Axodoud
1AuzaLU-Z-Ax0upAy-Z)-9)- | -(olunAyisuaydoion|y-g)-g

= N
I
N
Y :

o 4 HO 0N I 3
Q (p-uurojororyd ZHW 00S) INN HI| och 8 Ko o VA/ LT
‘ S'H9ScT'(s _
"HE)8TT(ZHOL'L="V"HT) LOE
) (w'H Nv Ive- QN..m (s m Nv LT auo-(11)g-uizeAd(jA-¢-uipuAdiAyrew-c-(Axodoud
‘CHOVy=PHT) 169 (W ‘H ) IAuaul-z-Ax0upAy-z)-g)-1-{oluAuy1auaydosoniy-z)-¢
TrL-00°L (W H ) yTL-8T°L ‘(w AN
'H2)€E'L- LTL(@HT6 =P H 1) AN AN
86'L “(ZH SL'T=""P 'H 1) 86'L wdd hes Izg\__/m o s J o :
Q (p-uwojorofyd ‘ZHW 00S) YN HI| 0k 8 K o 4 X/o LT
. .?, ‘H9) mn.ﬁ.@ 'HE)8TT
(WHOITE - moi%ﬁ HT) ov“m auo-(H1 )g-uzeshd(oyyAyiauayd)-g-(|A-¢-
LTSS HD LTY ‘@H OV b="P utpuAdiAuraw-g -(AxodordiAyiawu-z-Ax0ipAu-z)-g)-1
HD 169 (W H ) STL-1TL (W AN
‘HS)9¢L-LTL(zH o1 PHI) x/z \/\@ 7 z4_\_Fm\/\©
8S°L “(ZH 0T T="P "H 1) 86", wdd . s Ifx/m HO b3
Q (p-uwuojoroo ZHW 00§) WAN HI| ¢TI 8 Ko 0 o LT
Am Am @.v ce'l Am ,m MV 6C'C auo-(11 )z-uizeiAd{onAuayd(Axoyiawoionius)- $ €-
Am ,m Nv 8Ty ANE v =P ,m C \A-g-uipuAdiAgiow-g-{Axodoid A yiaw-z-Ax01pAY-2)-9)- L
¥6°9 “(ZH Ov'v="P 'H 1) v1'L (ZH i
L6'L=""P'HT) 6TL (WHE)SYL \Q JAu Z \Q :
- LS LZH SL'T="P ‘H 1) 00’8 wdd . ad Iz HO d
Q (p-twoJoIoyd “ZHIN 00§) YAN HI| 89t 8 o JC TN 1L1
(17an) (%) jusuoduo)) anoaaoo
ele(d YINNH SIW-OT | DTdH | PISIA |POWOIN|  [OUOTY oprorg Quliny SIS 'ON "XH




PCT/US2008/069361

WO 2009/009501

|mal

(S‘H

9)8TT (S HE) pST (W HT) 8SH
-8y (S H 1) 69°9 ‘(ZH 0V =P
HDITL(WHE) 6t L-6TL (W
‘HESLL-v9L ZH LY'T=PHT)
96'L “(ZH SS'6=P ‘H 1) 60'8 wdd

Q (‘p-jouegiowt ‘ZHIN 00S) MAN HT

816

19

Bu0-(H L)zZ-wioumb{K-{1z) 1-uizeskd{onpifuayd{AxoLpaiwosonym)
~p)-¢-0%0-2)-g-1Aye urp-(iKdosdifuyiaurg-Axosphy-g)-L

x

8L1

(S™HI veT (ZHOT 1=
PHEIIC(SHY TP (zH

0T I="P‘H 1) 86'9 (ZH 0t p=/"
PHDITL@HLE =P H
DL @ZHLIY=PHT) p'L ‘(W
HOVLL-S9L(ZH 08'8="P‘HT)
€6'L “(ZH LY Z=r"‘P ‘H 1) 808 wdd

p (fp-Toueypaw ZHW 00S) IWN H]1

81¢

w.._o.fvvm.:..Nm;nﬁo_:_;:m:&»xo:_wEEo:_E;
-p)-£-{1h-g-ujoul u-p-(AxodasdiiuiourZ-Ax0.pAy-2)-2)-L

fossandi

:OX/

LLT

(s

‘H9) SSTS'HE) LTT ZH TV L=/
VYHOWE @GHW = VHT)
ISC(SHDLTY (ZH L9 Yy=CP‘H
1) 06'9 (ZH S6't ‘09°9="PP ‘H 1)
SULY@H L6L=PH ) T L ‘(zHH
Ov'r=P H 1) 6L ‘ZH 26’ 1=
PHI)LSL(EHGLT €Y L="
PHHT) YL (ZHOT="PHT)
L6'L(ZH SR ¢=P‘H 1) L§'g wdd
Q (p-uxojoIo[yd ‘ZHIN 00S) YN H1

1484

D
A

auo-(H1)z-uizesAd(oyAuia(|A-z-uppAd)-z)-c(jh-¢-
uipuAdiAyrew-g-(Axodoud|Aurw-z-Ax01pAy-z)-9)- 1

z\z,\_
\_,/_ﬂE/m\/\_/\zu

HO S o]
o

9.1

(S'H9)SET(SHE)8TT
(WHT)LOE-T6T (W HT)SES
STTESHO LTY (ZH OV b= P
‘H1)169 ZH998="H 7) 00°L

(W HYSTL-1TLZH LY b=
PHI)STL(ZHIE =P HI)
8L ‘(ZH SL'Z=/P ‘H 1) 86'L wdd

Q (P-wI0J0I01Yd “ZHIW 00§) NN HT

0cy

:

|

~

HO, X,
O

BUO~(H |.)z-urzedAd(|A-¢ -uipuAdiAuisw-g-(Axodoid
IAyraw-z-AxoupAy-z)-g)-L-(olpiAyiauaydoiony-y)-¢

E]
SN
7Y
HO /_O
o

CLI

(*road)
gl IINNH

SIN-071

OT1dH

(%)
PIIA

PO

juouodwo))
0103y

juauodwo))
Spruiorg /Quliuy

2Imonng

“ONL "Xg




PCT/US2008/069361

WO 2009/009501

I.vml

SH9 LETW'HDITE-€6T
(W HD P S-8TE(SHD Y
(wHZ)60°L-20°L (W HT)STL
-0TL (W H S)9¢L - 8T L (ZH €T
‘16'8=PP'HT) S9L “ZH 1§ =
PHI)EYL @HVO6=PHT)
6L (ZH8L'8= P ‘H 1) +0'8 wdd

e

A

Bl ]
HO 8
Ko

auo-(1 | ) Z-uizeIAd(oinAyreuayd)-¢-
(1A-g-utjouinb(AxodouidjAyiaw-z-AxoIpAy-z)-2)-1

SOve
o oy

SPILIOIF /AUI[LUY

Q (p-rurogoIoryd ZHIW 00F) IAN HI|  Stb 9 €81
(STH9I8CT(S'HD v’y (zH
ﬁO@”\. nﬁ nm ‘C @OB aANm @m?"\. %v suo-{1f | )z-wizesAd(olynAusyd(Aysswosonyi)-)-¢-
nm ﬁv ﬁﬂh ANE AOV”‘N‘ ,U .m ﬂv w HN\ A_>.w.:__o:_:u?xoaoa_\nﬁme.m&xo‘_PE.N.YNV.”_
(WHS)SLL-y9L " ZH TV T=r PN 4
PHDSSL EHI06="PHI) 4 , I \Q\K
P6'L ZH 6L'8="P 'H 1) 90'3 wdd @\ﬁ w LXT | el XY J,\[
Q (p-uLz0J0I0[Yd 'ZHW 00v) INN HI1| 88t 9 W JoT J o 81
(5H9 9T
HO 9T (SH vy (ZH 88°0=/ o
PH1) T69 (ZH 6€y="P ‘H 1) e R .,
IUL‘@H6Sv=P'HT) 61°L ‘(2H 1
THT6L'S=L PP H D) v9'L (W H b) ) - O @\N
6L'L-89°L (W HT) 008 - 63, wdd @x& o 4 o L %r
Q (p-uwojoIo[yd ZHIW 00¥) IAN HI| 20 9 us o o 181
(STH9) 671 (83 'HT) 05’y (zH
SC6="P HI)8LY ‘(ZH Ob t= ig .
PHNDOTL(WHE YL IEL Z g s s s
(WHE)eLL-€9L (ZH Ly T= ) G
e 0~ "N L M
PHDYSL (ZH S 6= P HT) 8 Jx/\@_\
L6'LZH SS6=P "H 1) 80°g wdd ot o fA °
Q (fp-jouemow ZHW 00S) INN HI|  +0S 9 ,m\Q 7 HO ) 081
‘ (S'H9) ST (s
HO vy (ZH L06=P HD IT'L
ANm OV.VH\. Amu ﬁm ﬁv MNN .AE .H.H MV au0{(| )2-uizeskd(onpikusyd(Axogewo.onyiy)-p)
NVB - Wmh A@ nm Nv N@.B ANE N\V.N .m.\,_?w.c__oc_35>xo..,_9_n.ﬁ.m&xoﬁ?ﬁ.wr )
08°8=""PPHT) €L'L (W HY 6L : “ 0 m I T
-06'L “(ZH 08'8=/""P 'H 1) 17'3 wdd e | T o \8&4%[ :
Q (fp-jouemaw ZHW 00S) INN HI|  #0S 9 | xw\Q\ +7 Jo Ko7 6L1
1Dad) (%) juauodwo)) jusuoduo))
eled JINNH SIW-OT | OTdH | PISIA |POmisN|  [OUOOTY smponng "ON "Xg




PCT/US2008/069361

WO 2009/009501

lmol

(S'H9) LET c ‘HOS

-86'C (W H )R €-0CC (s m
Dy (WHT) L69-689 (W H
P)OTL-669 (W HT)ISL-LTL
ZHOY =P HT) ¥S'L (ZH LY'T
‘08'8=/""PP ‘H 1) S9°L (ZH Ly’ T=r
PHIESL(ZH LO'6=P ‘HT)
26'L (ZH 08'8=/"DP ‘H 1) $0'g wdd

(ﬂ

2uo-(4/])z-uizelAd(jA-g-ujouinb{Axodo.d|Ayiou
-Z-Ax0IpAY-g)-z)-L-(o1unAyeusydolony-g)-¢

\/z \/\@/
AP :
%8 i

Q (p-wojoIo[yd ‘ZHIN 00S) INN HT|  99% 9 L81
(s"™H
9 ST HE) €97 (W HT) 80°€
“S6T(WHT)8EE-LTE(S'H
DOory ‘SHT) 069 (ZH 99'8=r ,
HO) 10'L (ZH 0y'v=" P ‘H D L07L P i o i A
(WH ) 6TL-<TL (ZH 0% =1 o~ .
‘PHI)CEL (ZH Ly'T “08°8= PP = ' N ;\_r \/\Q\
HT) 2oL (W HT) L6, - 88°L wdd | wo 8 o ~ e
Q (P-w0joI0[yd ZHN 00S) WAN HI| 08t 9 s\/\@x VA/O N Ko 981
(SH9 LT (WHY)
167 (g7 gce-cre (w
HYLSE-SPE S HD Wy (wy
P)TUL-T6'9 (W HT) 0S'L-€TL
‘ZHOY b=P‘H 1) 2¢'L ‘(ZH vﬁi S oo s
Y6'8=PP ‘H 1) $9°L “(ZH 0T T= A 4
PH 1) €8'L (ZH LO6="P ‘HT) y ‘a J\F)\Q
C6'L (ZH 08'8=/P ‘H 1) p0'g wdd *| no 8\ o 8 T
Q (p-un0joI0[Yd ZHW 00S) IWN HI| 99¢ 9 .ﬁ/\@x KON Ko G817
(s'H e SET(S'H
£) QN (W H7T) Ti'e-86'C (W H
) 6£€-0¢€ (S HT) o v. @ HT) Itk A AN S
oa@@mxvus@mcs:am A
9) LE'L-0TL ZH 8€'T 16'8=" PP A a8 N | )\@
‘H1) 9L (W H7) 86'L - 88", wdd \/\Q MO~ AN, Ho C 401[
Q (P-uLI0JOIONYd ZHIN 00%) WAN HI|  79% 9 | u K T O P31
E1Da) (%) jusuodwo) 1usuodwo))
el INNH SIN-DT [OTdH | PISIA |POWSN | 10YOIY opruwIoIg/AulIuY armonng “ON "Xq




PCT/US2008/069361

WO 2009/609501

l@@l

(S'H9)

LET @H6TL=VYHTDSTESH
DWW (ZHST L= 1 HD ¥$p “(ZH
LOY=r"PHT) 069 (ZH LY v=
PHIDS6Y (ZHOSS="PHD)
¥0'L ‘(U H b) 0€°L - €TL “(ZH ¥€°T
‘b6'8=" PP H 1) v9L ‘ZH LY T=
PHI)OSL (ZH 08'8="P ‘H 1)
Z6'L ‘(ZH 08'8="‘P ‘H 1) ¥0'8 wdd

\/\@\_u
HO

auo-(H| )Z-uizesAd(jA-g-uyouinb(Axodoid
Ayiatu-Z-AxotpAY-z)-z)- | -(Axoureuayd oiolyo-v)-¢

Q (p-uuojoIoyd ‘ZHN 00S) NN HI|  99¢ L 161
erop e BTl € HD 6Tt e S
= ~ 0. d
WL (W HTD ILL-S9'L (w ,avf - Iovf z\/ i /?
"HT)S8L-9L°L (s H 1) 0g'g wdd : ¢ ¢ a\f
¢ (p-foueyour ZHIN 00§) INN HI|  LLp 9 us : X i ° 061
auo-~(H | )z-uizesAd{owpAuayd(Axoytawolioniyn)-)-g-(jA-g-
SH9) pT'T Am ‘H Nv 61'p |ozepiwi[plozuaq-H| (| AdodiAyat-g-AxoipAy-Z)-1)-|
0. d
(ZH 0v'p="P H D TUL (W H 1) . . . ﬂ/\_zr \Q BN
TEL-STL (W H D) T19L-§S°L (w ¢ @\ (LT Y™
"HT)08'L-0L°L (S"H 1) 8T8 wdd il we S wo_
Q (*p-jouempawr ZH 00S) WAN HI| Lib 9 |us : NL &L 631
‘ (STHO) ST (S'HE) €9T
(WHTO0IE-L6T(W'HD TH'E
-8TC(SHY 0v'y (WHT) L6'9
- 689 (WH €) 01'L-00L "ZHT6'T
LEL=r PO H DSTL H L9 LR e A
PHIVEL (ZH VST v6'8=" _
‘PP H 1) To'L (ZH 08'8="P 'H 1) P 9 J ,ﬂu_z/m\/\ﬂuf
16'L (ZH 0TZ="P'H 1) 6L wdd Ho q o - T
Q (p-uLI0JoIO[Yd ZHIN 00S) IWN HI| 08 9 a)\@J JeT Ko 881
1Da) (%) jusuodwo)) jusuodwo))
e YWANH SIW-OT |O1dH | PISTA {POWOIN|  [OYOIY JpruoIg /AUy ERUIEN "ON 'Xg




PCT/US2008/069361

WO 2009/009501

IB@I

(s'H

9)SCTS'HE) T “ZH ST L=4
‘HYSTSSHD Ovy (@H ST L=
VHD SV ‘@H LYv=""P ‘HT)
06’9 “(ZH L9'v="P ‘H 1) 969 ‘(W ‘H
v)0€°L-LTL ‘(ZH LY'T 08°8=/" ‘PP
‘H1)19°L (W H ) S6'L - 882 wdd
Q (p-wx0joIo[yd ‘ZHW 00S) NN HT

081

\/\@\ ’
HO

2

H\r\Qm
HO R
o

8u0-(4 L )z-uizelAd(jA-g-ujounblAyaw - p~{ Axodosd
1Auaw-z-Axo1pAY-2)-z)- L -(Axouisuayd oloiyo-)-¢

-~ Uﬂ)@
IOX/O /z ]

¢10ap)

BIe JINNH

SW-D1

J1dH

(%)
PITA

POoqIoN

jusuodwo))
104001y

wauodwo))
Spruord/euriny

omonng

“ON XT




WO 2009/009501 PCT/US2008/069361

10

15

20

[00128] Prodrugs were prepared of selected secondary and tertiary alcohols to
improve solubility and exposure. Standard conditions, employed to generate amino
acid esters of all but the glycine ester of the tertiary alcohols, are exemplified in
Example 193. Preparation of the glycine ester of the tertiary alcohols is exemplified
in Example 202. Preparation of a phosphate ester prodrug is exemplified by Example
204.

EXAMPLE 193
1-(2-Methoxy-4-(2-0x0-3-(4-(trifluoromethyl)phenylthio)pyrazin-1(2H)-
yl)phenoxy)-2-methylpropan-2-yl 2-aminoacetate

PSS ™
AL

F

Part A. 1-(2-Methoxy-4-(2-0x0-3-(4-(trifluoromethyl)phenylthio)pyrazin-1(2H)-
yl)phenoxy)-2-methylpropan-2-yl 2-(ert-butoxycarbonylamine)acetate

) (Q(ojvnTOK
E psﬁﬁo/ 0

[00129] To a stirred suspension of the alcohol prepared in Example 36 (3.0 g, 6.4
mmol), 4-pyrrolidinopyridine (0.95 g, 6.4 mmol) and BOC-glycine (3.4 g, 19 mmol)
in CH,Cl, (60 mL) at 42 °C was added N,N’-diisopropylcarbodiimide 3.0 mL, 19
mmol) over 3.5 h. After stirring at reflux for 2.5 h, HPLC analysis showed 25%
alcohol still remained. More BOC-glycine (3.4 g, 19 mmol) was added followed by
additional N,N’-diisopropylcarbodiimide (3.0 mL, 19 mmol) which was slowly added
over 3.5 h; whereupon, HPLC analysis showed < 5% alcohol remained. The reaction
was allowed to cool to RT prior to addition of hydrazine monohydrate (18 mL, 370

mmol). After stirring for 5 minutes, the reaction mixture was cooled to 0 °C and
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filtered. The filtrates were sequentially washed with cold 1A HCI (3x20 mL) and cold
2% NaHCO; (3x20 mL) prior to drying over MgSO, and concentrating under vacuum
to afford 5.6 g of crude product. Chromatography (silica gel 230-400 mesh, gradient
elution: 0 to 60% EtOAc/hexane over 47 min) of the reﬁdue afforded the desired

5  ester (3.9 g, 88% yield). HPLC 4.42 min. LC MS (M+1 = 624), H-NMR (CDCl5)
7.72 (m, 4H), 7.12 (d, J = 4.4 Hz, 1H), 7.02 (d, J = 4.4 Hz, 1H), 7.00 (d, ] = 8.3 Hz,
1H), 6.99 (d, ] = 2.5 Hz, 1H), 6.90 (dd, J = 2.5 and 8.3 Hz, 1H), 4.21 (s, 2H), 3.87 (s,
3H), 3.78 (m, 2H), 1.61 (s, 6H), 1.45 (s, 9H).

10 Part B. 1-(2-Methoxy-4-(2-oxe-3-(4-(trifluoromethyl)phenylthio)pyrazin-1(2H)-
yl)phenoxy)-2-methylpropan-2-yl 2-aminoacetate

0
o\>< )J\/NH2
0 /@[ o
N ~

Seasan

[00130] The BOC’d glycinate ester described in Part A (3.9 g, 6.2 mmol) was
treated with 1:2 TFA/ CH,Cl, (145 mL) at RT for 25 min. After removal of the

15 volatiles under vacuum, the residual TFA was removed by co-evaporation with
CH>Cl; (3x8 mL) and drying under vacuum for 20 min. Following dissolution in
CH,Cl, (70 mL), the solution was washed with cold 5% NaHCO; (3x30 mL) dried
over MgSO4 and concentrated to yield 3.3 g of crude product. Purification by flash
chromatography (120 g silica gel, 0 to 5% MeOH/CH,Cl, over 24 min) afforded the

20  desired free amine (2.5 g, 77% yield). ). HPLC 3.72 min. LC MS 2.18 min (M+1 =
524), H-NMR (CDCls) 7.75 (d, J = 8.7 Hz, 2H), 7.72 (d,J = 8.7 Hz, 2H), 7.14 (d, ] =
4.4 Hz, 1H), 7.02 (d, ] =4.4 Hz, 1H), 7.00 (d, ] = 8.5 Hz, 1H), 6.99 (d, ] =2.4 Hz,
1H), 6.92 (dd, J = 2.4 and 8.5 Hz, 1H), 4.24 (s, 2H), 3.89 (s, 3H), 3.36 (m, 2H), 1.63
(s, 6H), 1.54 (broad s, 2H).

25

EXAMPLES 194 TO 201
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[00131] Examples 194 to 201 were prepared in a similar manner to Example 193

using the appropriate alcohol and BOC glycine‘ followed by TFA removal of the BOC

group.
5 TABLE 4
Glycine Prodrug Esters
Example No. | Glycine ester of | HPLC | LCMS 'TH-NMR
Example No. (Metl) (CDClLy)
194 38 3.86 - 540 7.55(d,J=9.3 Hz, 2H), 7.27 (d,J = 9.3 Hz,

2H), 7.18 (d, ) = 4.4 Hz, IH), 7.06 (d, ] =
44 Hz, 1H), 701 (d, ] = 2.2 Hz, 1H), 6.99
(d, =82 Hz, 1H), 6.86 (dd,] =22 and 8.2
Hz, 1H), 4.15 (s, 2H), 3.76 (s, 3H), 3.17 (s,
2H), 1.50 (s, 6H).

195 32 3.59 470 | 7.47(d,J=8.7 Hz, 2H), 7.27 (d, I = 8.7 Hz,
2H), 7.11 (d,J = 4.4 Hz, 1H), 6.98 (d, ] =
2.3 Hz, 1H), 6.97 (d, T = 8.5 Hz, 1H), 6.95
(d,J=4.4Hz, 1H), 6.88(dd,J=2.3and
8.5 Hz, 1H), 4.20 (s, 211), 3.86 (s, 31I), 3.33
(s, 217), 2.40 (s, 3H), 1.50 (s, 6H).

196 50 3.78 484 | 7.34(d,J=83 Hz, 2H),7.22(d,] = 83 Hz,

| 2H),7.05 (d, J = 4.4 Hz, 1H), 692 (d, ] =
2.2 Hz, 1H), 6.90 (d, J = 8.2 Hz, 1H), 6.87
(d,J=4.4 Hz, 1), 6.83(dd, J =22 and
8.2 Hz, 1H), 4.14 (s, 2H), 3.79 (s, 3H), 3.27
(s, 2H), 2.63 (q, H = 7.7 Hz, 2H), 1.54 (s,
6H), 1.19 (1,] = 7.7 Hz, 3H).

197 65 482 | 7.25-7.09 (m, 8H), 6.87 (d, J = 4.4 Hz, 1H),
6.80 (d, J = 9.4 Hz, LH), 4.09 (s, 2H), 3.30
(2, 2H), 3.23 (dd, T = 7.2, 9.8 Hz, 2H), 2.94
(dd, J= 7.2 and 8.2 Hz, 2H), 2.58 (q, = 7.6
Hz, 2H), 1.55 (s, 6H), 1.13 (t, T = 7.6 Hz,
3H).

198 87 524 IHNMR (400 MHz, chloroform-d) § ppm
8.40 (2 H, br. s.), 7.59 (2 H, d, J=8.78 Hz),
728 (2H,d, /=803 Hz),7.09-723(3H,

m), 6.97 (2 H, d, J=4.27 Hz), 4.22 (2 H, br.
5),3.79 (2 H, br.s)), 2.27 (3 H, 5), 1.62 (6

I, s)

199 88 544 1HNMR (500 MHz, methanol-d;) 3 ppm
7.65(2H,d,J=9.07 Hz), 7.61 (1 H, d,
J=247Hz),7.34-743 (3H, m),7.23-7.29
(2 H, m), 7.16 (1 H, d, J=4.40 Hz), 4.38 (2
H,s),3.75(2H,5s), 1.68 (6 H,s)

200 12

W)

486 IHNMR (500 MHz, methanol-d;) 4 ppm
738 (1 H,d,J=440 Hz), 7.29 (2 H, dd,

| J=8.52, 5.50 Hz), 7.19 - 7.25 (3 1, m), 6.98
-705(3H,m),429(2H,s),3.74(2H,s),
331-335(2H,m),2.98 (2 H,t,J=7.56
Hz),2.28 3 H,s), 1.67 (6 H, s)
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Example No. | Glycine ester of | HPLC | LCMS 'H-NMR
Example No. (Metl) (CDCly)
201 113 468 IHNMR (500 MHz, methanol-d;) § ppm

739(1H,d,/=440Hz),7.25-731(4 1,
m), 7.17-7.25 (@ 1, m), 7.03 (1 H, d,
J=825Hz),428(2H,s),3.74(2 H,5),3.24
-339(2H,m), 291 -3.04(2H,m),2.28 (3
H,s), 1.67 (611, 5) _

[00132] If désired the amino acid prodrug esters may be converted to the
corresponding HCl salt. For example, the HCl salt of Example 197 was prepared by
dissolving the compound (0.655 mg, 1.36mmoles) in CH,Cl, (10 mL) and MeOH (1
mlL) and cooling to -30°C. IN HCl in ether (2.3 mL, 1.7 eq) was added with stirring.
Evaporation in vacuo afforded the desired salt. (0.71 g). LC MS was identical to the
free base. H-NMR (CD;0D) 7.30 (d, J = 4.4 Hz, 1H), 7.20 (m, 4H), 7.13 (m, 4H),
6.93 (d,J = 8.5 Hz, 1H), 4.19 (s, 2H), 3.64 (s, 2H), 3.23 (dd, ] = 7.4, 15.4 Hz, 2H),
2.90 (dd, J=8.0 and 15.4 Hz, 2H), 2.62 (q, ] = 7.5 Hz, 2H), 1.59 (s, 6H), 1.14 (t, ] =
7.5 Hz, 3H).

EXAMPLE 202

1-(2-Methoxy-4-(2-0x0-3-(4-(trifluoromethyl)phenylthio)pyrazin-1(2H)-

yDphenoxy)propan-2-yl 2-amine-3-methylbutanoate

oS

[00133]  To a stirred mixture of the alcohol described in Example 71 (0.882 g,

Fa

1.949 mmol), 4- dimethylaminopyridine (0.714 g, 5.85 mmol) and N-(¢-
butoxycarbonyl)-L-valine (1.271 g, 5.85 mmol) in 18 mL of CH,Cl, at rt was added
WSC (1.121 g, 5.85 mmol). After stirring at ambient temperature for 30 min, the
reaction mixture was transferred to a separatory funnel, washed with cold 5% H,SO4
(3x), 5% Na,CO; (2x), and water and dried over MgSO,. Evaporation of the solvent
afforded 1.03 g of crude product as the BOC amine. The crude product was dissolved
in a 1:2 mixture of TFA/CH,Cl, (18 mL). After stirring for 15 min the solvent was

evaporated in vacuo. The residue was transferred to a separatory funnel with CH,Cl,,
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washed with cold 5% Na,CO; (2x), and dried over MgSOy to afford crude 790 mg of
produét after evaporation of the solvent. The product was purified by flash
chromatography (80 g silica gel, gradient elution: 1 to 8 % MeOH/CH,Cl, over 24
min) to afforded the desired valine ester as a free base (0.69 g, 64% yield).
5 [00134] HPLC (Method 1) 3.84 min. LC MS 2.26 min (M+1 = 552), H-NMR
(CDCl3) 7.74 (d, ] = 8.7 Hz, 2H), 7.72 (d, ] = 8.7 Hz, 2H), 7.13 (d, ] = 4.4 Hz, 1H),
7.02 (d,] = 4.4 Hz, 1H), 7.00 (d, J = 8.5 Hz, 1H), 6.99 (d, ] = 2.4 Hz, 1H), 6.91 (dd, J
=2.4 and 8.5 Hz, 1H), 5.34 (m, 1H), 4.12 (m, 2H), 3.86 (d, 3H), 3.30 (t, ] = 5.2 Hz,
1H), 2.05 (m, 1H), 1.40 (d, J = 6.4 Hz), 0.98 (m, 3H), 0.92 (m, 3H).
10 [00135] The HCl salt of Example 176 was prepared by dissolving the compound in
<« CH,Cl, (9 mL). After cooling the solution to -30°C, IN HCl in ether (2.85 mL, 1.7
eq) was added with stirring. The yellow precipitate was collected and dried to afford
the HCl salt (0.74 g).
[00136] LC MS was identical to the free base. H-NMR (CDCl3) 7.74 (d, ] = 8.7
15 Hz,2H), 7.79 (m, 4H), 7.33 (d, ] = 4.4 Hz, 1H), 7.18 (d, ] = 8.5 Hz, 1H), 7.15 (d, ] =
2.4 Hz, 1H), 7.02 (dd, ] = 2.4 and 8.5 Hz, 1H), 5.51 (m, 1H), 4.24 (m, 2H), 3.86 (d,
3H), 3.33 (s, 1H), 2.30 (m, 1H), 1.41 (d,J = 6.4 Hz), 1.12 (m, 6H).

EXAMPLE 203

20 (25)-1,1,1-Trifluoroe-3-(2-methoxy-4-(2-0x0-3-(4-
(trifluoromethyl)phenylthio)pyrazin-1(2H)-yl)phenoxy)propan-2-yl 2-amino-3-

J
%

methylbutanoate

NH,

F>(©/
F
F

[00137] Inan analogous fashion to that described in Example 202, the valine ester

25  of the alcohol described in Example 74 was prepared.
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[00138] LCMSatt=235min. (m+1=606)Phenomenex S5 C18 4.6X30 mm
column/water-MeOH-TFA 90:10:0.1 to 10:90:0.1 gradient over 2 min at 5 mL/min
with 1 min hold at the end of the gradient.

[00139] 'H NMR (500 MHz, CDClz) 6 ppm 0.97 (dd, J=35.13, 6.92 Hz, 6 H), 1.97
-2.20 (m, 1 H), 3.42 (d, /=4.78 Hz, 1 H), 3.86 (s, 4 H), 4.26 - 4.36 (m, 1 H), 4.44 (dd,
J=11.08, 3.53 Hz, 1 H), 5.73 - 5.87 (m, 1 H), 6.91 (dd, J=8.56, 2.27 Hz, 1 H), 6.97 -
7.06 (m, 2 H), 7.13 (d, /=4.53 Hz, 1 H), 7.58 (s, 1 H), 7.66 - 7.77 (m, 4 H).

EXAMPLE 204
Sodium 3,3-difluoro-1-((2-methoxy-4-(2-0x0-3-(4-(trifluoromethoxy)-

phenylthio)pyrazin-1(2H)-yl)phenoxy)methyl)cyclobutyl phosphate

0
! _ONa

0" " ona
) /@[O\/b(r:
oYy
FiCg N\/

Part A. Dibenzyl 3,3-difluoro-1-((2-methoxy-4-(2-0x0-3-(4-
(trifluoromethoxy)phenylthio)pyrazin-1(2H)-yl)phenoxy)methyl)cyclobutyl
phosphate

o)
B-0BzI
0" 0Bzl

o $go-

@]
I
z
P

.Bz2) 0 O\/@F Ly : 0
A f\gﬂ Fgc\o/©/ Sl')\jﬁo/ F DZE Fac~o’©/ S\@
[00140] To a mixture of dibenzyl diisopropylphosphoramidite (135 mg, 0.390
mmol), 1-(4-((3,3-difluoro-1-hydroxycyclobutyl)methoxy)-3-methoxyphenyl)-3-(4-
(trifluoromethoxy)phenylthio)pyrazin-2(1H)-one (Example 75) (69 mg, 0.130 mmol)
and 1H-1,2,4-triazole (27.0 mg, 0.390 mmol) in DCE (20 mL) was stirred at reflux
for 6 hours. The mixture was cooled to RT. 30 % hydrogen peroxide in water (10
ml) was slowly added and the mixture was stirred at RT for 30 min. The mixture was

diluted with a solution of aqueous 10 % sodium thiosulfate ( 40 ml) and was extracted

with DCM (50 ml). The DCM layer was dried over sodium sulfate and concentrated.
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The crude product was purified by ISCO silica gel Column (40 g) and the product
was eluted with hexane to 100 % ethyl acetate in 10 min. Yield dibenzyl 3,3-
diftuoro-1-((2-methoxy-4-(2-0x0-3-(4-(trifluoromethoxy)phenylthio)pyrazin-1(2H)-
yDphenoxy)methyl)cyclobutyl phosphate (79 mg, 0.100 mmol, 77 % yield) as off-
white solid. 1H NMR (400 MHz, chloroform-d) 8 ppm 7.57 - 7.66 (2 H, m), 7.27 -
7.39 (12H, m), 7.13 (1 H, d, J=4.53 Hz), 6.81 - 7.00 (4 H, m), 4.97 - 5.14 (4 H, m),
429 (2 H,s),3.75 (3 H,5),2.93 -3.20 (4 H, m).

Part B. Sodium 3,3-difluoro-1-((2-methoxy-4-(2-0x0-3-(4-
(trifluoromethoxy)phenylthie)pyrazin-1(2H)-yl)phenoxy)methyl)cyclobutyl
phosphate

o) [¢]
L-oBz _B-ONa
0" “OBzl 0" “ONa

o © F TFA, RT o © F
FsC OS@QO:/‘% T FiC /@’S@/G[Oﬂ
Cag vy
[00141] To a solution of dibenzyl 3,3-diﬂu0ro-1-(_(2—methoxy-4-(2-oxo-3-(4-
(trifluoromethoxy)phenylthio)pyrazin-1(2H)-yl)phenoxy)methyl)cyclobutyl
phosphate (79 mg, 0.100 mmol) in TFA (2 mL) was stirred at RT for 3.5 hours. The
mixture was concentrated. The crude product was purified by prep-HPLC
(Phenomenex, Luna 5 micron 25 x 250 mm, flow rate = 30 ml/min., gradient = 20%
A to 100%B in 10 min., A =90%H20/10% MeOH/0.1% TFA, B = 10%H20/90%
MeOH/0.1% TFA). Yield 46 mg, 0.075 mmol. as yellow gum. The yellow gum in
ACN (2 ml) was added 0.5 N aqueous sodium bicarbonate (302 ul, 0.151 mmol.), the
mixture was diluted with water (5 ml). The solution was then lyopholized. Yield

sodium 3,3-difluoro-1-((2-methoxy-4-(2-0x0-3-(4-

- (trifluoromethoxy)phenylthio)pyrazin-1(2H)-yl)phenoxy)methyl)cyclobutyl

phosphate (51.08 mg, 0.078 mmol, 78 % yield) as off-white powder. MS
(M+H=611). 1HNMR (400 MHz, MeOD) & ppm 7.54 - 7.63 (2 H, m), 7.19 - 7.33 (3
H,m), 7.02 -7.17 (3 H, m), 6.91 (1 H, dd, J=8.44, 2.39 Hz), 4.28 (2 H, s), 3.80 (3 H,
s),3.13-3.32(2H, m),2.75-2.90 (2 H, m).
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EXAMPLE 205
Sodium 1-(2-methoxy-4-(2-pxo-3-(4-(triﬂuoromethoxy)phenylthio)pyrazin-

-1(2H)-yl)phenoxy)-2-methylpropan-2-yl phosphate

0
g<0H

0" “oH
)
s
joneans
N
F4CO \/

5 [00142] In an analogous fashion to that described in Example 204, the phosphate
prodrug of the alcohol described in Example 38 was prepared. MS (M-H=561). 1H
NMR (400 MHz, MeOD) 8 ppm 7.57 (2 H, d, J=8.56 Hz), 7.28 (2 H, d, ]=8.31 Hz),
7.20 (1 H, d, J=4.28 Hz), 6.97 - 7.12 (3 H, m), 6.88 (1 H, dd, J=8.56, 2.27 Hz), 4.00
(2H,s),3.78 (3 H,s), 1.48 (6 H, s).

10
[00143]  The following experimental descriptions exemplify the preparation of

specific compounds as set out in Examples 27, 95, 110, 113, and 124.

EXAMPLE 27

0 /@[o\/KH
| A SﬁI/U\N OMe
15 N N |
1-(4-(2-Hydr0xy-2-methylpropoxy)—3-methoxyphenyl)-3-(2-(pyridin;Z-yl)-
ethylthio)pyrazin-2(1H)-one

[00144]  Following the procedures described in parts A-D of example 134, 2-
methoxy-4-nitrophenol was converted to 1-(4-(2-hydroxy-2-methylpropoxy)-3-

20 methoxyphenyl)pyrazine-2,3(1H,4H)-dione. A solution of 1-(4-(2-hydroxy-2-
methylpropoxy)-3-methoxyphenyl)pyrazine-2,3(1H,4H)-dione prepared in Part ?
(2.28 g, 7.44 mmol), EtN(iPr), (3.9 mL, 22.3 mmol), PyBOP (6;78 g, 13.0 mmol) in
DMF (35 mL) was stirred at ambient temperature for 1.5 h. After addition of 2-
pyridylethyl mercaptan (1.24 g, 8.93 mmol), the reaction was stirred at ambient

25  temperature. After stirring overnight the reaction mixture was partially concentrated
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under reduced pressure, quenching by addition of aq. NaHCO; and extracted with
EtOAc. The EtOAc extracts were washed with brine, dried over MgSO, and
concentrated. Chromatography on silica employing a gradient elution with 2.5-10%
methanol/methylene chloride, followed by chromatography on silica eluting with
EtOAc, and trituration with EtOAc/Hexanes afforded the desired product 1-(4-(2-
hydroxy-2-methylpropoxy)-3-methoxyphenyl)-3-(2-(pyridin-2-yl)ethylthio)pyrazin-
2(1H)-one (2.15g, 68% yield).

EXAMPLE 95

s
| \H\
cFy ~2N N
1-(4-(2-Hydroxy-2-methylpropoxy)-3-methylphenyl)-3-(5-
(trifluoromethyl)pyridin-2-ylthie)pyrazin-2(1 H)-one

Part A. 2-Methyl-1-(2-methyl-4-nitrophenoxy)propan-2-ol

o\><OH
/ 5< K,CO;, ACN/H,0, 150°C - ON
O,N

2

[00145] A mixture of 2-methyl-4-nitrophenol (5.50 g, 35.9 mmol), 2,2-
dimethyloxirane (7.77 g, 108 mmol), K,CO; (4.96 g, 35.9 mmol) and NaH,PO, (4.3‘1
g, 35.9 mmol) in MeCN (50 mL) and H,O (8.82 mL) was stirred at 140°C in a steel
bomb for 6 hours. After cooling to RT, the reaction was diluted with aq. saturated
NaHCO; (80 ml) prior to extraction with EtOAc (100 ml). The EtOAc layer was
dried over Na,SO, and concentrated. The crude product was purified by silica gel
chromatography employing a solvent gradient (hexane to 60 % ethyl acetate) to elute
2-methyl-1-(2-methyl-4-nitrophenoxy)propan-2-ol (7.3 g, 32.4 mmol, 90 % yield) as
yellow oil. MS (M+1 =226). 1H NMR (500 MHz, chloroform-d) & ppm 8.00 - 8.15
(2H,m), 6.86 (1 H, d, J=8.80 Hz), 3.90 (2 H, s), 2.33 (3 H, 5), 1.40 (6 H, 5).

Part B. 1-(4-Amino-2-methylphenoxy)-2-methylpropan-2-ol
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[00146] A mixture of 2-methyl-1-(2-methyl-4-nitrophenoxy)propan-2-ol (7.30 g,
32.4 mmol) and 10 % Pd/C (0.345 g, 3.24 mmol) in MeOH (150 mL) Vvaé
hydrogenated at 1 atm of H, for 18 hours. After removal of the Pd/C by filtration, the
solution was concentrated to yield 1-(4-amino-2-methylphenoxy)-2-methylpropan-2-
ol (6.10 g, 29.7 mmol, 92 % yield) as clear gum which was carried forward without

further purification.

Part C. N1-(2,2-Dimethoxyethyl)-N2-(4-(2-hydroexy-2-methylpropoxy)-3-
methylphenyl)oxalamide '

NH ></0
/(:(o \><0H o \ L 2 THF/EtOAc, DIEA HO D\ o o
— e -
o N
HoN CIJHr o~ o reflux H/lkn/ \/ko/
0

: 3 P
[00147]  Slow addition of a solution of ethyl 2-chloro-2-oxoacetate (4.69 g, 34.4
mmol) in THF (30 ml) to a solution of 1-(4-amino-2-methylphenoxy)-2-
methylpropan-2-ol (6.10 g, 31.2 mmol) in THF (100 mL) resulted in formation of a
precipitate as the reaction stirred at RT for 30 min. At which time a solution of Et;N
(13.06 mL, 94 mmol) and 2,2-dimethoxyethanamine (3.94 g, 37.5 mmol) in EtOAc
(100 mL) was added prior to heating the mixture at reflux for 25 hours. After
cooling and concentration under vacuum, the residue, following dilution with CH,Cl,,
was extracted with aqueous 0.5 N HCI (2 x 150 ml). The CH,Cl, layer was dried
over sodium sulfate and concentrated to yield N1-(2,2-dimethoxyethyl)-N2-(4-(2-
hydroxy-2-methylpropoxy)-3-methylphenyl)-oxalamide (11.40 g, 30.6 mmol, 98 %

yield) as white solid which was carried forward without further purification.

Part D. 3-Hydroxy-1-(4-(2-hydroxy-2-methylpropoxy)-3-methylphenyl)pyrazin-
2(1H)-one ‘

O O\><
HOX/ /Kj\ Ron % TFAMHOA i /@ o
c
H)}\n/ \)\0/ ﬁ)}\N
o
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[00148] A solution of N1-(2,2-dimethoxyethyl)-N2-(4-(2-hydroxy-2-
methylpropoxy)-3-methylphenyl)oxalamide (11.4 g, 32.2 mmol) and TFA (2.97 mL,
38.6 mmol) in AcOH (120 mL) was stirred at 135°C in a seal tube for 60 min. After
cooling and concentration under vacuum, addition of CH,Cl; (300 ml) produced a
precipitate which was collected by filtration and was washed with CH,Cl (150 ml) to
yield 3-hydroxy-1-(4-(2-hydroxy-2-methylpropoxy)-3-methylphenyl)pyrazin-2(1H)-
one (7.19 g, 23.53 mmol, 73.1 % yield) as brown solid. MS (M+1 =226). 1H NMR
(500 MHz, methanol-d;) 8 ppm 7.13 - 7.26 (2 H, m), 6.98 (1 H, d, /=8.52 Hz), 6.50 (1
H, d, J/=5.77 Hz), 6.41 (1 H, d, J=6.05 Hz), 3.82 (2 H, 5), 2.29 (3 H, 5), 1.35 (6 H, s).

Part E. 1-(4-(2-Hydroxy-2-methylpropoxy)-3-methylphenyl)-3-(5-
(trifluoromethyl)-pyridin-2-ylthio)pyrazin-2(1H)-one

o

BT o cEP e Vs aa.

o o e T
[00149] A mixture of 3-hydroxy-1-(4-(2-hydroxy-2-methylpropoxy)-3-
methylphenyl)pyrazin-2(1H)-one (100 mg, 0.344 mmol), PyBOP (314 mg, 0.603
mmol) and EtN(iPr), (0.180 mL, 1.033 mmol) in DMF (6 mL) was stirred at RT for 3
hours prior to addition of 5-(trifluoromethyl)pyridine-2-thiol (74.1 mg, 0.413 mmol).
After stirring for 3 days, The reaction was diluted with aq. saturated NaHCO; (15 ml)
prior to extraction with EtOAc (20 ml). The EtOAc layer was dried over Na;SO4 and
concentrated. The crude product was purified by prep-HPLC (Phenomenex, Luna 5
micron 30 x 250 mm, flow rate = 30 ml/min., gradient = 20% A to 100%B in 30 min.,
A =90%H,0/10% MeOH/0.1% TFA, B = 10%H,0/90% MeOH/0.1% TFA). After
concentration, the residue in EtOAc (30 ml) was converted to the free base by
washing with aq. saturated NaHCOs (30 ml). The EtOAc layer was dried over
Na,SO4 and concentrated. To yield 1-(4-(2-hydroxy-2-methylpropoxy)-3-
methylphenyl)-3-(5-(trifluoromethyl)pyridin-2-ylthio)pyrazin-2(1H)-one (22.76 mg,
14%) as off-white solid. MS (M+1 =452). 1H NMR (500 MHz, chloroform-d) 8
ppm 8.88 (1 H, s), 7.89 - 7.99 (2 H, m), 7.16 - 7.24 (3 H, m), 7.07 (1 H, d, /=4.40
Hz), 6.90 (1 H, d, J=8.52 Hz), 3.84 (2 H, 5), 2.30 (3 H, ), 1.39 (6 H, 5).

- 108 -



WO 2009/009501 ' PCT/US2008/069361

10

15

20

EXAMPLE 110
o\/k
0 /©/\ OH
N
_N N\/

1-(4-(2-Hydroxy-2-methylpropoxy)-3-methylphenyl)-3-(2-(pyridin-2-
yDethylthio)pyrazin-2(1H)-one

ENJ/\/SWNH\;NH B'/O/\ NN " QNS\KJ/QZ
[00150] A mixture of 3-(2-(pyridin-2-yl)ethylthio)pyrazin-2(1H)-one (100 mg,
0.429 mmol), which was prepared by the procedure described in Method 7 except for
substitution of 2-(2-pyridylethylthiol) for 2—(4-0111orophenethanoi), 1-(4-bromo-2-
methylph@10xy)-2-methylpropan-2-01 (133 mg, 0.514 mmol), N1,N2-dimethylethane-
1,2-diamine (113 mg, 1.286 mmol), KzPO4 (0.106 mL, 1.286 mmol) and copper(1)
iodide (82 mg, 0.429 mmol) in dioxane (1.0 mL) was stirred at 115°C for 90 min.

The reaction mixture, after cooling to RT, was filtered and the ﬁlﬁ‘ate was
concentrated. The crude product was purified by silica gel chromatography
employing a solvent gradient (hexane to 100 % ethyl acetate) to yield 1-(4-(2-
hydroxy-2-methylpropoxy)-3-methylphenyl)-3-(2-(pyridin-2-yl)ethylthio)pyrazin-
2(1H)-one (140 mg, 0.340 mmol, 79 % yield) as white solid. MS (M+H 412). 1H
NMR (400 MHz, MeOD) & ppm 8.67 (1 H, d), 8.48 (1 H, td, /=7.91, 1.51 Hz), 8.02
(1 H,d, /~8.28 Hz), 7.81 - 7.95 (1 H, m), 7.07 - 7.29 (4 H, m), 6.93 (1 H, d, J=8.78
Hz),3.76 2 H, s), 3.35-3.57 (4 H, m), 2.22 (3 H, 5), 1.27 (6 H, s). '

EXAMPLE 113

ok
@/\/j‘ll/‘\;

1-(4-(2-Hydroxy-2-methylpropoxy)-3-methylphenyl)-3-(phenethylthio)pyrazin-
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O\XOH
SN w 0\><0H o N7 C/\

[00151] A mixture of 3-(phenethylthio)pyrazin-2(1H)-one (25 mg, 0.108 mmol),
which was prepared by the procedure described in Method 7 except for substitution
of 2-phenethylthiol for 2-(4-chlorophenethanol), 1-(4-bromo-2-methylphenoxy)-2-
methylpropan-2-ol (33.5 mg, 0.129 mmol), copper iodide (20.50 mg, 0.108 mmol),
KzPO, (70 mg, 0.323 mmol) and N,N'-dimethylethylenediamine (28.5 mg, 0.323

mmol) in dioxane (1.0 ml) was stirred at 115°C for 2 hours. The reaction mixture,

after cooling to RT, was filtered and the filtrate was concentrated. The crude product

was purified by silica gel chromatography employing a solvent gradient (hexane to
100 % ethyl acetate) to elute to yield 1-(4-( 2—113'/dr0xy—2-methylpropoxy)—3—
methylphenyl)-3-(phenethylthio)-pyrazin-2(1H)-one (26.74 mg, 0.062 mmol, 57.5 %
yield) as off-white sd]id. MS (M+1 =411). 1H NMR (500 MHz, methanol-ds) &
ppm 7.38 (1 H, d, /=4.40 Hz), 7.25-7.32 (4 H, m), 7.16 - 7.24 (4 H, m), 7.00 (1 H, d,
J=8.25Hz),3.83 (1 H, s),3.24-3.39 (2H, m), 2.90 - 3.05 (2 H, m), 2.29 (3 H, ),
1.35(6 H, s).

RADIOLIGAND BINDING ASSAY FOR ASSESSMENT OF MCHR1
ACTIVITY
Assay and Biological Evaluation
[00152] Compounds of Formula I were initially characterized in an iz vitro binding
assay to determine their Ki or ability to antagonize binding of a peptide agonist to the

human melanin concentrating hormone receptor (MCHR1).

Radioligand Binding Assay for Assessment of MCHRI1 Activity

[00153] Membranes from stably transfected HEK-293 cells expressing a mutated
(E4Q, AST) hMCHRI receptor were prepared by dounce homogenization and
differential centrifugation. Binding experiments were carried out with 0.5 -1.0 ug of
membrane protein incubated in a total of 0.2 ml in 25 mM HEPES (pH 7.4) with 10
mM MgCl,, 2 mM EGTA, and 0.1% BSA (Binding Buffer) for 90 min. For
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competition binding assays, reactions were carried out in the presence of with 0.06 -
0.1 nM [Phe®?, ['# I]Tyrw]—MCH and increasing concentrations of unlabeléd test
molecules. Reactions were terminated by rapid vacuum filtration over 96 well-GFC
Unifilter plates pre-coated with 0.075 ml binding buffer containing 1% BSA, and
washed 3 times with 0.4 ml of Phospho-buffered Saline (pH 7.4) containing 0.01%
TX-100. Filters were dried; 0.05 ml microscint 20 was added to cach well and
radioactivity was subsequently quantified by scintillation counting on a TopCount™
microplate scintillation counter (Packard). Inhibitofy constants were determined by

nonlinear least squares analysis using a four parameter logistic equation.

Biological Data
[00154] The following representative in vitro biological data was measured in a

binding assay for the compounds from the Examples herein above:

Example | Ki(nM)
113 8
124 9
65 10
110 17
125 17
131 18
38 20
181 21
67 28
36 33
95 41
155 45
69 49
71 62
27 03
151 64
141 78
172 85
59 125
170 132
10 141
46 232
178 290

3 576
169 1294
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Example | Ki (nM)
39 1580
157 1730
49 3043
19 3127
28 3153
40 3218
50 4664
EVALUATION OF PRODRUGS

[00155] The relative ability of the prodrug to enhance exposure (bioavailability)
was assessed in an eight hour PK study using cannulated Sprague Dawley (CD,
Charles River Breeding Laboratory) rats. The compounds (parent and prodrug esters)
were administered p.o. at 2.0 ml/kg as a suspension in 0.5% methy! cellulose, 0.1%
Tween 80 in water at 10 mg/kg p.o. Blood samples were taken at 1, 2,4 and 8 hr.
After determination of parent concentration, an AUC was calculated for the eight

hour study.

Assessment of In Vivo MCHRI1 Activity

[00156] Male Sprague Dawley (CD, Charles River Breeding Laboratory) rats
weighing approximately 240 grams were placed in individual plastic cages with
AlphaDri bedding. The room was maintained at 72 °F and 50% humidity, and a
12/12 light dark cycle with lights out at 1600 hours. The rats were conditioned for 5
days prior to the start of the study to having a choice of foods. A normal chow
(Harlan Teklad, 2018) that contains 18% protein, 5% fat and 73% carbohydrate and a
high fat high sugar diet (Research Diets (D2327) that contains 20% protein, 40% fat
and 40% carbohydrate where the carbohydrate is entirely sucrose and the fat is
soybean and coconut oil. Studies have revealed that rats exhibit a high preference for

the high fat/high sucrose diet (80% preference). Body weight and consumption of

‘both kinds of food as well as water intake were measured daily. Water was available

ad lib throughout the study. Food consumption is presented as daily caloric
consumption which is the sum of grams of chow multiplied by the Kcal per gram

(3.5) plus grams of high fat high sugar multiplied by Kcal per gram (4.59).

-112 -



WO 2009/009501 . PCT/US2008/069361

10

[00157] Baseline body weight was measured prior to drug treatment on day 0 of
the study. Baseline food consumption was the average of the 3 days prior to the first
drug treatment. Drug was administered daily p.o. at 2.0 ml/kg at 1500 hours
beginning on day 0 and continuing daily through day 4 as a suspension in 0.5%
methyl cellulose, 0.1% Tween 80 in water at 3.0, 10 and 30 mg/kg p.o. All data were
evaluated using ANOVA and Fishers PLSD statistics.

Biological Data
Example Dose Weight Reduction
(mg/kg) versus Vehicle
193 3 0.7%
10 2.1%
30 3.4%
194 3 0.9%
10 2.7%
30 7.4%
202 30 2.2%
27 45 4.1%
113 45 4.2%

[00158]  While the invention has been described according to several embodiments,
various modifications thereto, in addition to those described herein, may become
apparent to those skilled in the art from the foregoing description. Such

modifications are also intended to fall within the scope of the appended claims.
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WHAT IS CLAIMED IS:
1. A compound of FormulaT ora pharmaceutically acceptable salt
thereof
RB
R2
o}

wherein

@ is a phenylene ring or a heteroaryl ring which contains one or two
nitrogen atoms or one oxygen atom;
R!is Z-Y-X-, wherein
9 —$=0
10 Xis0,S, —s— ,or | ;
Y is a bond, a 3- to 6-membered cycloalkyl, an alkyl chain; and

Z is aryl or heteroaryl;

R? is -E-G-())n, with m being an integer from 1 to 3;
15 Eis O, S ora bond;
G is lower alkyl, phenylalkyl, cycloalkyl, cycloalkylalkyl, alkylcycloalkyl,
cycloalkoxy, alkylcycloalkoxy, or cycloalkoxyalkyl, and
each J is independently hydrogen, hydrbxyl, CN, -SO,R’, -SR’, -SOR’, lower
alkyl, lower alkoxy, CF3, CF;0-, -COOR?, or -CO-NR*R®, wherein R* and R® are
20  each independently selected from the group consisting of H, Cy_3 alkyl, and
cycloalkyl, or R** and R® taken together can be propanediyl, butanediyl or pentanediyl
with the N atom to which they are attached to form a 4-, 5- or 6-membered cyclic
amine which may be optionally substituted;
R’ is H, Cy. alkyl, or cycloalkyl;
25 R’ is lower alkyl; and
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R’ is Ci.6 alkyl, cycloalkyl ,Cig alkoxy, halogen, hydrogen, -S-C; alkyl, CN,
CF;0, or CF3;
and wherein R? and R? can be taken together to form a 5- to 7-membered ring
which is saturated or partially unsaturated and may optionally include an E
5 heteroatom which is O or 0, 1 or 2 N atoms, which ring is substituted with one or two
-0-G-(J)m groups wherein at least one J is OH, and which may optionally be

substituted with other substituents as set out for “alkyl” or “heteroaryl”;

with the proviso that where @ is éphenylene group, E-G and R* are not
identical unsubstituted lower alkoxy groups, and when G is lower alkyl and J is H, R}
10 is not hydrogen; and '
R® and R® are each independently hydrogen, halogen, or lower alkyl;
including esters thereof, prodrugs thereof, solvates thereof, and all

stereoisomers thereof.

15 2. The compound as defined in Claim 1 wherein @ is a phenylene or

wherein @ is a monocyclic or bicyclic heteroaryl ring.

3. The compound as defined in Claim 1 wherein @ is

8

R8 i 2 2
2 R N_ _R
Ssuia gl e e ;
/. \fN A Z
R9/ R3 9 8 R3 E_O:N)—Rg
2 R 3 R 2 2
RZ
|
2—' N o p (o} R2 y o R?
'//Rsé_\| \ é_\l |3
R R
20 R8 , R9 R8 , or R9 R8

4. The compound as defined in Claim 1 wherein @ is
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or a pharmaceutically acceptable salt thereof or prodrug of any of the above.

6. The compound as defined in Claim 4 wherein

X is O or S; and/or

R!is Z-Y-X,

wherein Y is a bond or an alkylene chain of 1 to 3 atoms; and/or

wherein Z is phenyl or aryl;

wherein Z is heteroaryl; and/or

wherein R? is -E-G-J ; and/or

wherein E is O or S; and/or

wherein G is an alkylene chain or alkylcycloalkyl; and/or

* wherein J is H, OH, SO,R’, lower alkyl, lower alkoxy, or CF; and/or

R*is Cig alkyl, Cy.¢ alkoxy, H, or halo; and or

R® is H or alkyl; and/or

R’ is H; and or |

R’ and R* may optionally be taken together to form a 5- to 7-membered ring
which is saturated, unsaturated or partially unsaturated, and may include an O atom or
I or 2 N atoms, which ring is substituted with one or two -O-G-(J),, groups wherein at
least one J is OH, and which may be optionally substituted with other substituents as
set out for “alkyl” or “heteroaryl”.

7. The compound as defined in Claim 1 or a pharmaceutically acceptable

salt thereof
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8. The compound as defined in Claim 7 wherein
R'is Z-Y-X;

X s S; and/or

Y is a bond or alkylene chain; and/or

Z is phenyl or pyridyl; and/or

E is O; and/or |

G is an alkylene chain or alkylcycloalkyl; and/or
Jis H or OH; and/or

R?is H, alkoxy, alkyl, or halo; and/or

R® is H or CHj; and/or

R®is H;

r wherein R? and R’ may be taken together to form a 5- to 7-membered ring
which is saturated, unsaturated or partially unsaturated, and may include an O atom or
1 or 2 N atoms, which ring is substituted with 1 or 2 -O-G-(]), groups wherein at
least one J is OH, and which may be further 0pﬁ0nally substituted with alkyl and/or
OH.

9. The compound as defined in Claim | wherein

Z is aryl or heteroaryl, with any of the foregoing Z moieties either
unsubstituted or substituted with 1, 2 or 3 of amino, halo, Cy_¢ alkyl, C;_3 alkylamino,
di-Cy_; alkylamino, Cy.3 alkoxy, Cy.3 thioalkyl, Cy 3 trifluoroalkoxy, trifluoromethyl,
cycloalkyl, cycloalkoxy, or heteroaryl; and or

I'is hydrogen, hydroxyl, CN, -SO,R’, -SR’, -SOR’, lower alkyl, lower alkoxy,
CF;, CF;0-, -COORS_, or —CO—NR53R6, wherein R*® and R® are each independently
selected from the group consisting of H, Cy.3alkyl, and cycloalkyl, or R** and R®

taken together can be propanediyl, butanediyl or pentanediyl with the N atom to

- 118 -



WO 2009/009501

10

15

20

25

30

PCT/US2008/069361

which they are attached to form a 4-, 5- or 6-membered cyclic amine optionally

substituted with lower alkyl, lower alkoxy, hydroxyl, CF}, or CF30.

10.  The compound of Claim 1 wherein:

(D

(2)

aryl, which is optionally substituted with:

a)
b)
c)
d)
e)
f)
g)
h)
1)
i)

halogen,

alkyl,

alkoxy,

polyhaloalkyl,

polyhaloalkoxy,

amino, alkylamino or dialkylamino,
alkylthio,

OH,

an ester, or

aryl,

heteroaryl which is:

a)
b)

c)

pyridinyl,
pyrazinyl, or

pyrimidinyl,

each of a), b) or ¢) being optionally substituted with alkyl,

polyhaloalkyl, alkoxy, or halogen,

3)
(4)
&)
(6)
(7
(®)
©

benzothiazole optionally substituted with halo or alkoxy,

benzoxazole optionally substituted with halo,

benzimidazole,

thiazole optionally substituted with aryl or alkyl,

indanyl,

quinolinyl optionally substituted with CF, or

imidazolidinyl; and/or

Y is a bond or alkylene; and/or

Xis S, O, SO, or SOy; and/or
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(2) -CO-NR*R® wherein R* and R together with the N to which
they are attached form a pyrrolidinyl ring,

(3) OH,

(49 COOH,

(5) COOalkyl,

(6) SO,R’, or

(7)  prodrug esters which are selected from glycine

CH;  CHj
\ /
0 8 <
— O0—C—CH,NH, ) —O0—C—CH—NH,
, valine , and phosphate
HO OH
< o} \P/—O.>
- ; and/or
mis 1 or 2; and/or
' —CH;—CH— CH3\ /CH3
G 1s abond or CH;, (CHy)s, (CHa)s, CH;  —CH,—C— |
[VaVal
(VaVal
' | oSO
—CH;—CH—CH,0CH; | —CH,—CH—CF;3 | cycloalkyl which is , Or

>
cycloalkoxy which is "\ \_/ ;
E is O; and/or
wherein R” and R? can be optionally taken together to form a 5- or 6-

membered unsaturated or aromatic ring containing one or two N atoms, which ring is
CH; CH, '
optionally substituted with hydroxyalkyl whichis —C—0H , and is

OH OH

N | or ?L— ’ \I‘L/o .
o o oy
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and wherein R* and R* can optionally. be taken together to form a 6-membered
saturated or partially unsaturated O-containing ring, which ring is optionally
substituted with hydroxyalkyl, alkyl, and/or OH; and/or

R is H, alkoxy, hydroxyalkyl, alkyl, halo, or hydroxyalkoxy; and/or

5 R® is H, halo or alkyl; and/or

R’ is H.

11. The compound of Claim 7, wherein Z is selected from the group
consisting of phenyl, naphthyl, pyridinyl, pyrimidinyl, pyrazinyl, benzimidazolyl, and

10 benzoxazolyl.

12.  The compound of Claim 7, wherein R* is C;-Cs alkoxy or Cy alkyl.

13.  The compound of Claim 7, wherein R' is selected from the group
N
W o Q @V @
~
CE3o /©/ 7/©/ ©/\/ ©/\/\
F4C
A s U
20 o , , CHsS
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CF, CH, CH,
, CI , CH3 , CHy , CH30 ,
S CH, s s s
CoHs , \©/V , CHy | ©/ , @\/5 ,
s ~ S

/
5
14.  The compouhd of Claim 7 wherein
@ is a phenylene; and/or
o ™
< "“CH,—CH _
2. 0\>< A
R is - OH or ' ; and/or
R? is methoxy or methyl;
10 R' is selected from the group consisting of:

F
S I\ S S |\ S
~N N =
Nl\ S
o ooy e
FiC , Cl , (o] , Cl , \©/\/ ,
S
‘ O s S
’ /©/ J@/
& :
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/©/S /©/s | /©/S
CF 07 N7 s ’F3c\o N : CFy
Cl s , ’\o ’\/©/
S S S S
2 2 3 i 2
. Cl
S
. N
Fac | ] | \@/\/ | |
ci s /@/\/S N s 0
o 4 >
5 , Cli , \QJ/\/ ?F ,
S
. @/\/ @/\/
/ : ] ) ’ F >

~

N S
Y

N\ S N\ S S N\ S

BT T P
/<S
S S N=
Nﬁ< N$<S s N S

S BS

| O
F , or

, F, ; and

OH OH
on N b
e LT
R3 is o "H@N , S

-123 -

2



WO 2009/009501 PCT/US2008/069361
(o} o)
OH
o)
2 > OH 3
OH
OH
o
0 o
ﬂ%o
s OH , Or .

15.  The compound as defined in Claim 7 wherein
5 XisS; ‘
Y is a bond or (CHy)y;

2, 2, .<7_’
Zis @ , Fsc/©/ , CF30/©/ , Fgc/@ ’
s
X ,or F :

Y
E-G-Jis — OH or

10 R? is CH;0 or CHx;
RS is H; and
R®is H.

o, &
< "“CH,—CH

16 The compound as defined in Claim 1 having the following formula:

15
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18. A compound of Formula IB or a pharmaceutically acceptable salt

thereof having the structure

IB
S 19.  The compound as defined in Claim 18 wherein
R!is Z-Y-X- wherein
Xis S,

Y is an alkyl chain of 1 to 3 carbons or a bond,
Z s heteroaryl or phenyl, |
10 each of which Z is optionally substituted with CFs, CF30, or halo;
R? is -E-G-J wherein
Eis O,
G is lower alkyl or alkylcycloalkyl, and
Jis OH;
15 "~ R%is alkoxy, alkyl or halo;
R® is H or alkyl; and
R’ is H.

20.  The compound as defined in Claim 18 whercin
20 Xis S;
Y is a bond or (CH,),;

Y
Z is or X :

2

OH
o)
s a2 ow o 7Ny
R” is E-G-J which is -~ OH or ;

R’ is H, Cl, CHs, or CH;O; and
25 R® and R® are each H.
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21.  The compound of Claim 1 wherein

@ is a heteroaryl ring;

OH
_o
2. /°\>< \)W
R%1is OH or ;

RYis methoxy, Cl, H, or methyl; and

R' is selected from the group consisting of:

22. A pharmaceutical composition comprising a therapeutically effective
amount of a compound as defined in Claim 1, alone or in combination with at least
one additional therapeutic agent, in association with a pharmaceutically acceptable

carrier or diluent.

23. A pharmaceutical combination comprising:
at least one compound according to Claim 1, and

at least one additional therapeutic agent.

24.  The combination as defined in Claim 23 wherein the additional
therapeutic agent is an acetyl-cholinesterase inhibitor, a muscarinic receptor-1
agonist, a nicotinic agonist, a glutamic acid receptor (AMPA and NMDA) modulator,
a nootropic agent, an agent for Alzheimer’s disease, an agent for treatment of
Parkinson’s disease, anti-hyperlipidemia agent, an anti-obesity agent; anti-diabetic

agent, appetite suppressant; cholesterol/lipid-lowering agent, HDL-raising agent,
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cognition enhancing agent, an agent used to treat neurodegeneration, an agent used to
treat respiratory conditions, an agent used to treat bowel disorders, an anti-
inflammatory agent; anti-anxiety agent; an anti-depressant; an anti-hypertensive

agent; an anti-sleep disorder agent; a cardiac glycoside; or an anti-tumor agent.

25.  The combination as defined in Claim 24 wherein the anti-obesity agent
is a melanocortin receptor (MC4R) agonist, a cannabinoid receptor modulator, a
growth hormone secretagogue receptor (GHSR) antagonist, a galanin receptor
modulator, an orexin antagonist, a CCK agonist, a GLP-1 agonist, a Pre-proglucagon-
derived peptides; an NPY1 or NPYS5 antagonist, an NPY2 or NPY4 modulator, a
corticotropin releasing factor agonist, a histamine receptor-3 (H3) modulator, an aP2
inhibitor, a PPAR gamma modulator, a PPAR delta modulator, an acetyl-CoA
carboxylase (ACC) inhibitor, an 11-B-HSD-1 inhibitor, an adinopectin receptor
modulator; a beta 3 adrenergic agonist, a thyroid receptor beta modulator, a lipase
inhibitor, a serotonin receptor agonist, a monoamine reuptake inhibitor or releasing
agent, an anorectic agent, a CNTF (ciliary neurotrophic factor), a BDNF (brain-
derived neurotrophic factor), a leptin and leptin receptor modulator, or a cannabinoid-
1 receptor antagonist, and the antidiabetic agent is an insulin secretagogue or insulin
sensitizer, which is a biguanide, a sulfonyl urea, a glucosidase inhibitor, an aldose

reductase inhibitor, a PPAR y agonist, a PPAR o agonist, a PPAR J antagonist or

~agonist, a PPAR a/y dual agonist, anl1-B-HSD-1 inhibitor, a dipeptidyl peptidase IV

(DP4) inhibitor, a SGLT2 inhibitor, a glycogen phosphorylase inhibitor, a
meglitinide, a glucagon-like peptide-1 (GLP-1), a GLP-1 agonist, and/or a PTP-1B
inhibitor (protein tyrosine phosphatase-1B inhibitor), and wherein the additional
therapeutic agent is an anti-hyperlipidemia agent, or agent used to treat
arteriosclerosis, which is an HMG CoA reductase inhibitor, a squalene synthetase
inhibitor, a fibric acid derivative, aspirin, a bile acid sequestrant, an ACAT inhibitor,
an upregulator of LDL receptor activity, a cholesterol absorption inhibitor, a
cholesteryl transfer protein (CETP) inhibitor, an ileal Na+/bile acid cotransporter
inhibitor, a phytoestrogen, a beta-lactam cholesterol absorption inhibitor, an HDL
upregulator, a PPAR a-agonist and/or an FXR agonist; an LDL catabolism promoter

such, a sodium-proton exchange inhibitor, an LDL-receptor inducer or a steroidal
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glycoside, an anti-oxidant, or an antihomocysteine agent, isoniaiid, an HMG-CoA
synthase inhibitor, or a lanosterol demethylase inhibitor, a PPAR § agonist, or a sterol
regulating element binding protein-I (SREBP-1), and the anti-hypertensive agent,
which is a beta adrenergic blocker, a calcium channel blocker (L-type and/or T-type),
a diuretic, a renin inhibitor, an ACE inhibitor, an AT-1 receptor antagonist, an ET
receptor antagonist, a Dual ET/AII antagonist, a neutral endopeptidase (NEP)
inhibitor, a vasopeptidase inhibitor (dual NEP-ACE inhibitor) or a nitrate; the sleep
disorder agent is a melatonin analog, a melatonin receptor antagonist, an ML 1 B
agonist, a GABA receptor modulator, an NMDA receptor modulator, a histamine-3
(H3) receptor modulator, a dopamine agonist or an orexin receptor modulator; an
agent for treating substance abuse or, addictive disorders which is a cannabinoid
receptor modulator, a selective serotonin reuptake inhibitor (SSRI), methadone,
buprenorphine, nicotine or bupropion; the anti-anxiety agents or antidepressants,
which is a benzodiazepine, a SHT1A receptor agonist, or a corticotropin releasing
factor (CRF) antagonist; or a norepinephrine reuptake inhibitor (tertiary and
secondary amine tricyclics), a selective serotonin reuptake inhibitor (SSRI), a
monoamine oxidase inhibitor (MAOI), a reversible inhibitor of monoamine oxidase
(RIMA), a serotonin and norepinephrine reuptake inhibitor (SNRI), a corticotropin
releasing factor (CRF) receptor antagonist, an alpha-adrenoreceptor antagonist, or an

atypical antidepressant.

26. A method for treating obesity, diabetes, arteriosclerosis, hypertension,
polycystic ovary disease, cardiovascular discase, osteoarthritis, dermatological
disorders, impaired glucose hemostasis, insulin resistance, hypercholesterolemia,
hypertriglyceridemia, choletithiasis, dyslipidemia, bulimia nervosa and compulsive
eating disorders; sleep disorders; and psychiatric disorders, depression, anxiety,
schizophrenia, substance abuse, cognition-enhancement or Parkinson’s disease, which
comprises administering to a patient in need of treatment, a compound as defined in

Claim 1.

27.  The method as defined in Claim 26 for treating obesity or Type 11

diabetes.
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28. A method of treating Type II diabetes, which comprises administering

to a patient in need of treatment a compound as defined in Claim 1.

29.  Use of a compound as defined in Claim 1 in the manufacture of a

medicament for the treatment of diabetes.

30.  Use of a compound as defined in Claim 1 in the manufacture of a
medicament for treatment of diabetes, in which stch treatment comprises a
combination with another therapeutic agent, for concurrent or sequential use, in any

order.

31. Combination of a compound as defined in Claim 1 and another

therapeutic agent as a medicament for the treatment of diabetes.
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ANTAGONISTAS NO BASICOS DEL RECEPTOR DE LA HORMONA
CONCENTRADORA DE MELANINA 1Y PROCEDIMIENTOS
CAMPO DE LA INVENCION

- La presente invencién se refiere a nuevos antagonistas no basicos del
receptor de la hormona concentradora de melanina 1 (MCHR1), a
composiciones farmacéuticas que contienen antagonig,tas del MCHR1 y a
procedimientos para tratar la diabetes, la obesidad y enfermedades
relacionadas que emplean dichos antagonistas del MCHR1.

ANTECEDENTES DE LA INVENCION
Varias lineas de pruebas farmacolégicas y genéticas confirman el papel
del receptor de la hormona concentradora de melanina 1 (en lo sucesivo,
“MCHR1") como un modulador de la ingesta de alimentos y del peso :
corporal. La administracion central de la hormona concentradora de
melanina (MCH) aumenta la ingesta de alimentos vy el peso corporal -
tanto en ratas como en ratones. La infusion ICV crénica de MCH provoca |
una ingesta de alimentos aumentada y, en l’JIt‘ima instancia, obesidad en
ratones, mientras que la infusién de un antagonista peptidico de MCH
bloquea la ingesta de alimentos inducida.por MCH y da como resultado
una perdida de peso y una alimentacion disminuida en ratones obesos
inducidos por la dieta. |
La expresion tanto del péptido como' del receptor de MCH esta
modulada por el estado nutricional. EI::EARNm de MCH esta regulado
positivamente tanto en el ratones obesos hiperfagicos (ob/ob) como en

animales en ayunas. La interrupcion dirigida del gen para el péptido
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MCH da como resultado hipofagia y delgadez. La alteracion del gen de
MCHR1 causa delgadez, metabolismo alterado e hiperlocomocion
acompanada de una hiperfagia moderada. Por el contrario, la
sobreexpresion del péptido MCH da como resultado hiperfagia, obesidad
y diabetes. Se ha demostrado que pequefias moléculas antagonistas de
MCHR1 provocan una pérdida de peso en modelos roedores de peso y
alimentacion después de la administracion tanto por via oral como
intraperitoneal; Eur. J. Pharmacol., 438: 129-135, (2002), Nat. Med., 8:
825-830 (2002), Eur. J. Pharmacol., 497: 41-47 (2004)_.
Se han descrito numerosos antagonistas no peptidicos de MCHR1. El
alcance del género para cada uno refleja una percepcion comiin con
respecto a los criterios necesarios para el reconocimiento de ligandos
como agonistas de MCHR1. Una recapitulacion reciente de
descripciones de patentes de MCHR1 enfatizaba las caracteristicas en
comun entre estas estructuras mediante la descripcién siguiente; “Por
toda la bibliografia de patentes de MCH se encuentran molébulas que
consisten en un armazon central al que estan unidos engarces a un
grupo arilo o heteroarilo y una funcionalidad amino basica” (Kowalski, T.
J. Expert Opin. Investig. Drugs 13: 1113-1122 (2004)). Los modelos de
farmacéforos de estos géneros prevén sistematicamente una interaccion
electrostatica como supuesto requisito indispensable entre un centro
amino basico del ligando antagonista y el acido aspartico 123 del
receptor, que presumiblemnte esta previsto para emular la interaccién
obligatoria entre la afginina 14 de los agonistas peptidicos de MCH con

el acido aspartico 123 del receptor MCHR1. (Ulven T., J. Med. Chem.
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2005: 48, 5684-5697 (2005)). Sin embargo, la incorporacién de esta
amina basica en un antagonista de MCHR1 aumenta sustancialmente la
probabilidad de union a canales i6nicos ajenos a la diana y receptores
de aminas biégenas.

De acuerdo con la presente invencion, se proporciona una serie de
nuevos antagonistas selectivos de MCHR1 de gran afinidad para los que
la afinidad de unién no depende de la inclusién de una funcionalidad
amina basica que es comuin a la mayoria de los antagonistas de MCHR
descritos. Como consecuencia, la ausencia de centro basico reduce
enormemente la probabilidad de interacciones ajenas a la diana, tal
como la unién a otros receptores de aminas bidgenas, asi como la unién
a canales idnicos tales como el recepior de HERG en el corazén. La
reduccion o supresién de la afinidad por el receptor de HERG es
especialmente importante puesto que la ocupacion de ligando esta

asociada con el inicio de arritmias mortales.

SUMARIO DE LA INVENCION

En una realizacion de la presente invencién invencidn se proporciona un

compuesto de la Férmula I, o una sal farmacéuticamente aceptable del mismo:

R8

en la que
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@ es un anillo fenileno o un anillo heteroarilo que es un anillo
monociclico o un anillo biciclico que contiene uno o dos atomos de
nitrégeno o un atomo de oxigeno;

R' es Z-Y-X-, donde

o 1l
XesO,S,—s— .0 |

Y es un enlace, un cicloalduilo de 3 a 6 miembros o una cadena
alquilo; y
Z es arilo tal como fenilo y naftilo, o heteroarilo tal como piridinilo,
piridimidinilo,  pirazinilo, ~ bencimidazolilo,  benzotiazolilo,
benzoxazolilo, u otro "heteroarilo";
R? es -E-G-(J)m, donde m es un ndmero entero de 1 a 3;
E es O, S o un enlace;
G es alquilo inferior, fenilalquilo, cicloalquilo, cicloalquilalquilo,
alquilcicloalquilo, cicloalcoxi, alquilcicloalcoxi o cicloalcoxialquilo; |
cada J es independientemente hidrdgeno, hidroxilo, CN, -SO,R’, -SR’, -
SOR’, alquilo inferior, alcoxi inferior, CF3, CF40-, -COOR® (donde R® es
H, alquilo C+.3 o cicloalquilo), o -CO-NR¥R® donde cada uno de R®y R®
se selecciona independientemente entre H, alquilo Cy3 0 cicloalquilo, o
R® y R°® tomados juntos pueden ser propanodiilo, butanodiilo o
pentanodiilo para formar con el 4tomo de N al que estan unidos una
amina ciclica de 4, 5 6 6 miembros, tal como azetidinilo, pirrolidinilo,
piperidinilo, morfolinilo o piperazinilo,; opcionalmente sustituido con

sustituyentes como los indicados para "heterociclo":

R’ es alquilo inferior:
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R® es alquilo Cis, cicloalquilo, alcoxi Cy, haldgeno, hidrégeno, -S-
alquilo C+.4, CN, CF30 o CF3;

y donde R? y R® pueden tomarse juntos para formar un anillo de 5 a 7
miembros que esta saturado, insaturado o parcialmente insaturado y
puede incluir un heterodtomo E, que es O, 0 0, 1 6 2 atomos de N,
donde el anillo est4 sustituido con uno o dos de los grupos -0-G-~(J)m,
donde al menos un J.es OH, 'y opcionalmente otros sustituyentes como
los indicados para "alquilo”, "arilo" o "heteroarilo”, tal como alquilo y/o

OH;

con la condicién de que cuando @ es un anillo fenileno, E-G y R® no
sean grupos alcoxi inferior sin sustituir iguales, y cuando G es alquilo
inferior y J es H, R® no sea hidrégeno; y

cada uno de R® y R® es independientemente hidrégeno, halégeno o
alquilo inferior;

incluyendo ésteres de los mismos, profarmacos de los mismos, solvatos
de los mismos y todos los estereoisémeros de los mismos.

Cualquiera de los restos Z anteriores puede estar sin sustituir o

sustituido con 1, 2 6 3 de amino, halo, alquilo Ci, alquilamino Cy.3, di-
alquilamino Cy.3, alcoxi Cy.3, tioalquilo Cy.3, trifluoroalcoxi Cy.s, trifluorometilo,
cicloalquilo, cicloalcoxi o heteroarilo tal como piridilo o sustituido con cualquiera

de los sustituyentes indicados para "arilo”, "heteroarilo" o "alquilo”.

Los ejemplos de sustituyentes para el grupo J como una amina ciclica

incluyen, pero sin limitacion, alquilo inferior, alcoxi inferior, OH, CF3 0 CF30, u

otros sustituyentes como los indicados para "alquilo" y "heteroarilo”.

En un aspecto mas de la invencion, se proporciona una composicion

al
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farmacéutica que contiene una cantidad terapéutica‘mente eficaz del
compuesto de Formula | de la invencion como se ha definido
anteriormente, junto con un vehiculo o diluyente farmacéuticamente
aceptable.
Tambien se proporciona un procedimiento para el tratamiento de la
diabetes, la obesidad y ofras afecciones relacionadas que implican el
MCHR1 en un mamifero (tal como un ser humano, perro o gato) que lo
necesita, que incluye las etapas de administrar al mamifero una cantidad
terapeuticamente eficaz del compuesto de Férmula | de la invencion
como se ha definido anteriormente.
La invencién también se refiere a uno o mas procedimientos para
preparar el compuesto de Formula | de la invencién. En una realizacién,
se proporciona un procedimiento para la preparacion del compuesto de
Formula | de la invencién, en el que el compuesto a

RB

0

Cl

N\) R®
a
se hace reaccionar con la sal de metal alcalino de Z-Y-X"H (b) (X'=0o0 S),
preferiblemente Z-(CH2)-X"H (n =0, 1,2 6 3).
En ofra realizacién de la invencién, se proporciona un procedimiento
para la preparacion del compuesto de Férmula | de la invencion, en el que el

compuesto ¢

L
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se hace reaccionar con Z-Y-X'H, preferiblemente Z-(CH2)wX'H(n=0,1,26 3)
y preferiblemente en presencia de un agente de activacion.
La presente invencién se refiere a estos, asi como a otros fines

5 importantes, que se describiran en lo sucesivo en la presente memoria.

DESCRIPCION DETALLADA DE LA INVENCION
La presente solicitud proporciona compuestos, incluyendo todos los
estereoisOmeros, solvatos, profarmacos y formas farmacéuticamente
10 aceptables de los mismos de acuerdo con la Férmula 1. Ademas, la
presente solicitud proporciona composiciones farmacéuticas que
contienen al menos un compuesto de acuerdo con la Férmula I de la
invencion solo y opcionalmente al menos un agente terapéutico
adicional. Finaimente, la presente solicitud proporciona procedimientos
15 para tratar a un paciente que padece una enfermedad o trastorno
modulado por MCHR-1 tal como, por ejemplo, obesidad, diabetes,
depresion o ansiedad mediante la administracion de una dosis

terapéuticamente eficaz de un compuesto de acuerdo con la Férmula |.

20  Definiciones
A menos que se indique ofra cosa, el término “alquilo inferior”, como

puede emplearse en la presente memoria, solo o como parte de otro

o>



10

15

20

25

8-

grupo, incluye hidrocarburos de cadena lineal y ramificada que contienen
de 1 a 8 carbonos, y los términos “alquilo”, “alg”, "cadena alquilo",
"alquileno” o "cadena alquileno" como pueden emplearse en la presente
memoria, solos 0 como parte de otro grupo, incluyen hidrocarburos de
cadena lineal y ramificada que contienen de 1 a 20 carbonos,
preferiblemente de 1 a 10 carbonos, mas preferiblemente de 1 a 8
carbonos, en la cadena normal, tal como metilo, etilo, propilo, isopropilo,
butilo, t-butilo, isobutilo, pentilo, hexilo, isohexilo, heptilo, 4,4-
dimetilpentilo, octilo, 2,2,4-trimetilpentilo, nonilo, decilo, undecilo,
dodecilo, los diversos isdmeros de cadena ramificada de los mismos y
similares, asi como dichos grupos que i'ncluyen 2 enlaces libres y por lo
tanto son grupos de union, concretamente "alquileno”, asi como dichos
grupos que incluyen de 1 a 4 sustituyentes, tales como halo, por ejemplo
F, Br, Cl, | o CF3, alquilo, alcoxi, arilo, ariloxi, aril(arilo) o diarilo,
arilalquilo, arilalquiloxi, alquenilo, alquinilo, cicloalquilo, cicloalquenilo,
cicloalquilalquilo, ~ cicloalquilalquiloxi, hidroxi, hidroxialquilo, acilo,
alcanoilo, heteroarilo, heteroariloxi, cicloheteroalquilo, arilheteroarilo,
arilalcoxicarbonilo,  heteroarilalquilo, heteroarilalcoxi,  ariloxialquilo,
ariloxiarilo, alquilamido, alcanoilamino, arilcarbonilamino, nitro, ciano, tiol,
haloalquilo, trihaloalquilo y/o alquiltio.

A menos que se indique otra cosa, el término “cicloalquilo” o "cicloalquilo
inferior" como puede emplearse en la presente memoria, solo o como
parte de otro grupo, incluye grupos de hidrocarburo ciclicos, saturados o
parcialmente insaturados (que contienen 1 ¢ 2 dobles enlaces), que

contienen de 1 a 3 anillos, pudiendo ser cualquiera de ellos

oA
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opcionalmente  un  cicloalquilo  espiro  sustituido,  incluyendo
monocicloalquilo, bicicloalquilo y tricicloalquilo, que contienen un total de
3 a 20 carbonos formando los anillos, preferiblemente de 3 a 10
carbonos, formando el anillo y que pueden estar condensados con 1 6 2
anillos aromaticos como se describ-e para arilo, incluyendo ciclopropilo,
ciclobutilo, ciclopentilo, ciclohexilo, cicloheptilo, ciclooctilo, ciclodecilo y

ciclododecilo, ciclohexenilo,

A o coa

asi como dichos grupos que incluyen 2 enlaces libres y por lo tanto son grupos
de union, donde cualquiera de los grupos puede estar opcionalmente sustituido
con 1 a 4 sustituyentes, tales como halogeno, alquilo, alcoxi, hidroxi, arilo,
ariloxi, arilalquilo, cicloalquilo, alquilamido, alcanoilamino, oxo, acilo,
arilcarbonilamino, nitro, ciano, tiol ylo - alquiltio ylo cualquiera de los
sustituyentes indicados para "alquilo".

A menos que se indique otra cosa, el término "cicloalcoxi” o "cicloalcoxi
inferior" como se emplea en la presente memoria, solo o como parte de otro

grupo, representa un anillo saturado de 4, 5 6 6 miembros que contiene un

' 0
oxigeno en el anillo e incluye Q , Q Y , asi como dichos grupos que

incluyen 2 enlaces libres y por lo tanto son grupos de union, y que puede estar
opcionalmente sustituido con 1 o dos de cualquiera de los sustituyentes que se

han indicado para cicloalquilo.
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El término “heterociclo”, “heterociclo”, “heterociclilo”, "heterociclico” o anillo
"cicloheteroalquilo”, como puede usarse en la presente memoria, représenta un
sistema de anillos monociclicos, de 4 a 7 miembros, estable, sin sustituir o
sustituido, que puede estar saturado o insaturado, preferiblemente saturado o
parcialmente insaturado, y que consta de 4tomos de carbono, con uno a cuatro
heteroatomos seleccionados entre nitrégeno, oxigeno o azufre, y donde los
heteroatomos de nitrégeno y azufre pueden estar opcionalmente oxidados, y el
heteroatomo de nitrégeno puede estar opcionalmente cuaternizado, e
incluyendo cualquier grupo bicicvlico en el que el anillo heterociclico esta
condensado con un anillo de benceno. El anillo heterociclicq puede estar unido
a cualquier heterodtomo o atomo de carbono que dé como resultado la
creacion de una estructura estable. Los ejemplos de tales grupos heterociclicos
incluyen, pero sin limitacion, piperidinilo, piperazinilo, oxopiperazinilo,
oxopiperidinilo, oxopirrolidinilo, oxoazepinilo, azepinilo, pirrolilo, pirrolidinilo,
furanilo, tienilo, pirazolilo, pirazolidinilo, imidazolilo, imidazolinilo, imidazolidinilo,
piridilo, pirazinilo, pirimidinilo, piridazinilo, oxazolilo, oxazolidinilo, isooxazolilo,
isoxazolidinilo, morfolinilo, tiazolilo, tiazolidinilo, isotiazolilo, tiadiazolilo,
tetrahidropiranilo, tiamorfolinilo, tiamorfolinil _sulféxido, tiamorfolinil sulfona,

oxadiazolilo,

Ao A N o ol
, DU O Cand

0. _,0

N\

s 0 0 '
[ N A
F o & & o
NT , : , Yy otros heterociclos

descritos en Katritzky, A. R. y col., eds., Comprehensive Heterociclic

g5
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Chemistry: The Structure, Reactions, Synthesis and Uses of Heterociclic
Compounds, Pergamon Press, Nueva York, NY, publ. (1984); y Katritzky,
A. R.y col., eds., Comprehensive Heterociclic Chemistry Il: A Review of
the Literature 1982-1995, Elsevier Science, Inc., Tarrytown, NY, publ.
(1996); y referencias citadas en estos documentos, asi como dichos
grupos que incluyen 2 enlaces libres y por lo tanto son grupos de unio,
asi como dichos grupos opcionalmente sustituidos con 1 a 3 de F, Br, Cl
o | o CFs, alquilo, alcoxi, arilo, ariloxi, aril(arilo) o diarilo, arilalquilo,
arilalquiloxi,  alquenilo,  alquinilo,  cicloalquilo,  cicloalquenilo,
cicloalquilalquilo,  cicloalquilalquiloxi, hidroxi, hidroxialquilo, acilo,
alcanoilo, heteroarilo, heteroariloxi, cicloheteroalquilo, aritheteroarilo,
arilalcoxicarbonilo,  heteroarilalquilo, heteroarilalcoxi, ariloxialquilo,
ariloxiarilo, alquilamido, alcanoilamino, arilcarbonilamino, nitro, ciano, tiol,
haloalquilo, trihaloalquilo y/o alquiltio.

El término “alcanoilo”, como puede usarse en la presente memoria, solo
0 como parte de otro grupo, se refiere a alquilo unido a un grupo
carbonilo.

El término *halégeno” o “halo”, como puede usarse en la presente
memoria, solo o como parte de otro grupo, se refiere a cloro, bromo,
flior y yodo, preferiblemente cloro o fltor.

El término “ion metalico” se refiere a iones de metales alcalinos tales
como sodio, potasio o litio, y a iones de metales alcalinotérreos, tales

como magnesio y calcio, asi como cinc y aluminio.

A menos que se indique ofra cosa, el término “arilo” o “aril’, como puede

emplearse en la presente memoria, solo 0 como parte de otro grupo, se refiere
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a grupos aromaticos, monociclicos y biciclicos, que contienen de 6 a 10
carbonos en la porcion del anillo (tal como fenilo o nattilo, incluyendo I-naftilo y
2-naftilo) y pueden incluir opcionalmente de uno a tres anillos adicionales
condensados con un anillo carbociclico o un anillo heterociclico (tal como

anillos arilo, cicloalquilo, heteroarilo o cicloheteroalquilo), por ejemplo

0
NS ’ N\ ’ _\’o /, % , S /,
AN ° A NN | NN N
O -0 <0
No Ny Ny, NN NN m

y asi como dichos grupos que incluyen 2 enlaces libres y por lo tanto son
grupos de union, y pueden estar opcionalmente sustituidos a través de atomos
de carbono disponibles con 1, 2 6 3 grupos seleccionados entre hidrogeno,
halo, haloélquilo, alquilo, haloalquilo, alcoxi, haloalcoxi, alquenilo,
trifluorometilo, trifluorometoxi, alquinilo, cicloalquil-alquilo, cicloheteroalquilo,
cicloheteroalquilalquilo, arilo, heteroarilo, arilalquilo, ariloxi, ariloxialquilo,
arilalcoxi, alcoxicarbonilo, arilcarbonilo, arilalquenilo, aminocarbonilarilo, ariltio,
arilsulfinilo, arilazo, heteroarilalquilo, heteroarilalquenilo, heteroarilheteroarilo,
heteroariloxi, hidroxi, nitro, ciano, tiol, alquiltio, ariltio, heteroariltio, ariltioalquilo,
alcoxiariltio, alquilcarbonilo, arilcarbonilo, alquilaminocarbonilo,
arilaminocarbonilo,  alcoxicarbonilo, ~ aminocarbonilo, alquilcarboniloxi,

arilcarboniloxi, alquilcarbonilamino, arilcarbonilamino, arilsulfinilo,

o8
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arilsulfinilalquilo, arilsulfonilamino y arilsulfonaminocarbonilo y/o cualquiera de
los sustituyentes indicados para alquilo en la presente memoria.
A menos que se indique otra cosa, el término “heteroarilo”, como puede
usarse en la presente memoria, solo o como parte de otro grupo, se
5 refiere a un anillo aromético de 5 6 6 miembros, que incluye 1, 2, 3 6 4
heteroatomos, tales como nitrégeno, Qxigeno o azufre. Dichos anillos
pueden estar condensados con un arilo, cicloalquilo, heteroarilo o
heterociclilo e incluyen posibles N-6xidos, como se describe en Katritzky,
A. R.y col., eds. Comprehensive Heterociclic Chemistry: The Structure,
10 Reactions, Synthesis and Uses of Heterociclic Compounds, Pergamon
Press, Nueva York, NY, publ. (1984); y Katritzky, A. R, y col., eds.
Comprehensive Heterociclic Chemistry Il: A Review of the Literature
1982-1995, Elsevier Science, Inc., Tarrytown, NY, publ. (1996); y
referencias citadas en estos documentos, asi como dichos grupos que
15 incluyen-2 enlaces libres y por lo tanto son grupos de unién. Ademas,
“heteroarilo®, como se define en la presente memoria, puede estar
opcionalmente sustituido con uno o mas sustituyentes, tales como los
sustituyentes incluidos anteriormente para "alquilo” y/o "arilo". Los
ejemplos de grupos heteroarilo incluyen los siguientes:
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y similares.

A menos que se indique otra cosa, el término “alcoxi inferior”, “alcoxi”,
“ariloxi” o “aralcoxi”, como puede emplearse en la presente memoria,
solo 0 como parte de otro grupo, incluye cualquiera de los grupos
alquilo, aralquilo o arilo anteriores, unido a un atomo de oxigeno.

A menos que se indique otra cosa, el término “alquiltio inferior”, alquiltio”,
“ariltio” o “aralquiltio”, como puede emplearse en la presente memoria,
solo 0 como parte de ofro grupo, incluye cualquiera de los grupos
alquilo, aralquilo o arilo anteriores, unido a un atomo de azufre.

El término “polihaloalquilo”, como puede usarse en la presente memoria,
se refiere a un grupo “alquilo”, como se ha definido anteriormente, que
incluye de 2 a 9, preferiblemente de 2 a 5, suétituyentes halo, tales como
F o Cl, preferiblemente F, tal como CF3CH,, CF3 0 CF3CF,CH,.

El término “polihaloalquiloxi”, como puede usarse en la presente
memoria, se refiere a un grupo “alcoxi” o “alquiloxi”’, como se ha definido
anteriormente, que incluye de 2 a 9, preferiblemente de 2 a 5,
sustituyentes halo, tales como F o CI preferiblemente F, tal como

CF3CH,0, CF30 o CF3;CF,CH,0.
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A menos que se indique otra cosa, el término "alcoxi inferior", "alcoxi”,
"ariloxi" o "aralcoxi" como puede emplearse en la presente memoria, solo o
como parte de otro grupo, incluye cualquiera de los grupos alquilo, aralquilo o
arilo anteriores unido a un atomo de oxigeno.

A menos que se indique ofra cosa, el término "alquiltio inferior", alquiltio",
“ariltio” o "aralquiltio” como puede emplearse en la presente memoria, solo o
como parte de otro grupo, incluye cualquiera de los grupos alquilo, aralquilo o
arilo anteriores unido a un dtomo de azufre.

El término "polihaloalquilo”, como puede usarse en la presente memoria,

se refiere a un grupo "alquilo”, como se ha definido anteriormente que incluye

de 2 a 9, preferiblemente de 2 a 5, sustituyentes halo, tales como F o Cl,

preferiblemente F, tales como CF3CH,, CF3 0 CF3CF,CH..

El término "polihaloalquiloxi”, como puede usarse en la presente
memoria, se refiere a un grupo "alcoxi" o "alquiloxi", como se ha definido
anteriormente que incluye de 2 a 9, preferiblemente de 2 a 5, sustituyentes
halo, tales como F o Cl, preferiblemente F, tales como CF;CH,0, CF30 o
CF3CF,CH,0.

A menos que se indique otra cosa, el término "alquenilo”, como se usa
en la presente memoria, solo o como parte de otro grupo, se refiere a radicales
de cadena lineal o ramificada de 2 a 20 carbonos, preferiblemente de 2 a 12
carbonos, y méas preferiblemente de 1 a 8 carbonos en la cadena normal, que
incluyen de uno a seis dobles enlaces en la cadena normal, tales como vinilo,
2-propenilo, 3-butenilo, 2-butenilo, 4-pentenilo, 3-pentenilo, 2-hexenilo, 3-
hexenilo, 2-heptenilo, 3-heptenilo, 4-heptenilo, 3-octenilo, 3-nonenilo, 4-

decenilo, 3-undecenilo, 4-dodecenilo, 4,8,12-tetradecatrienilo y similares.
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Opcionalmente, dicho grupo alquenilo puede estar sustituido con uno o
sustituyentes, tales como los sustituyentes descritos para alquilo.

A menos que se indique otra cosa, el término "alquinilo”, como se usa en
la presente memoria, solo o como parte de otro grupo, se refiere a radicales de
cadena lineal o ramificada de 2 a 20 carbonos, preferiblemente de 2 a 12
carbonos y mas preferiblemente de 2 a 8 carbonoS en la cadena normal, que
incluyen un triple enlace en la cadena normal, tales como 2-propinilo, 3-butinilo,
2-butinilo, 4-pentinilo, 3-pentinilo, 2-hexinilo, 3-hexinilo, 2-heptinilo, 3-heptinilo,
4-heptinilo, ~ 3-octinilo, 3-noninilo, 4-decinilo,3-undecinilo, 4-dodecinilo y
similares. Opcionalmente, dicho grupo alquinilo puede estar sustituido con uno
o sustituyentes, tales como los sustituyentes descritos para alquilo.

El término "cicloalquenilo”, como se emplea en la presente memoria,
solo o como parte de otro grupo, se refiere a hidrocarburos ciclicos
parcialmente insaturados que contienen de 3 a 12 carbonos, preferiblemente
de 5 a 10 carbonos y 1 6 2 dobles enlaces. Los grupos cicloalquenilo
éjemplares incluyen ciclobutenilo, ciclopentenilo, ciclohexenilo, cicloheptenilo,
ciclooctenilo, ciclohexadienilo y cicloheptadienilo. Opcionalmente, dicho grupo
cicloalquenilo puede estar sustituido con uno o sustituyentes, tales como los
sustituyentes descritos para alquilo.

El término "bicicloalquilo”, como se emp!ea en la presente memoria, solo
0 como parte de otro grupo, incluye grupos de anillo biciclico saturado tales
como, pero sin limitacion, [3.3.0]biciclooctano,  [4.3.0]biciclononano,
[4.4.0biciclodecano (decalina), [2.2.2]biciclooctano, y asi sucesivamente.

El término "policicloalquilo”, como se emplea en la presente memoria,

solo o como parte de otro grupo, incluye dos o mas sistemas de anillos

KGL
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cicloalquilo, como se han definido en la presente memoria, donde al menos un
atomo de carbono es una parte de al menos dos sistemas de anillo
identificables por separado. El grupo policicloalquilo puede contener una unién
entre dos atomos de carbono, por ejemplo, biciclo[1.1.0]butilo, biciclo[3.2.
1]octilo, biciclo[5.2.0]nonilo, tricicl[2.2.1,0"heptilo, norbornilo y pinanilo. El
grupo policicloalquilo puede contener uno o mas sistemas de anillos
condensados, por ejemplo, decalinlo (radical de decalina) y
perhidroantracenilo. El grupo policicloalquilo puede contener una union espiro,
donde un solo atomo es el nico miembro comun de dos anillos, por ejemplo,
espiro[3.4]octilo, espiro[3.3]heptilo y espiro[4.5]decilo. |

El término "acilo”, como se emplea en la presente memoria, por si mismo

0 como parte de otro grupo, como se ha definido en la presente memoria, se

7)

refiere a un radical organico unido a un grupo carbonilo ( C 7; los ejemplos de
grupos acilo incluyen un grupo sustituyente unido a un carbonilo, tal como
alcanoilo, alquenoilo, aroilo, aralcanoilo, heteroarilo, cicloalcanoilo,
cicloheteroalcanoilo y similares.

"Opcional" u "opcionalmente" significa que el evento o circunstancia
descrita posteriormente puede producirse o no, y que la descripcion incluye,
pero sin limitacion, casos en los que dicho evento o circunstancia se produce y
casos en los que no. Por ejemplo, alquilo opcionalmente sustituido significa que
el alquilo puede estar o no estar sustituido con los grupos enumerados en la
definicién de alquilo sustituido.

"Sustituido,” como se usa en la presente memoria, de forma expresa o
implicada y si estd precedido por "opcionalmente” o no, significa que uno

cualquiera o mas hidrégenos del atomo designado (C, N, efc.) se reemplazan

\@5
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por una seleccion del grupo indicado, con la condicion de que no se supere la
valencia normal del dtomo designado, y que la sustitucion dé como resultado
un compuesto estable. Por ejemplo, cuando un CH, esta sustituido con un
sustituyente ceto (=0), entonces se reemplazan 2 hidrogenos del atomo. Las
combinaciones de sustituyentes y/o variables se permiten Unicamente si dichas
combinaciones dan como resultado compuestos estables. Ademas, cuando
mas de una posicion de una estructura dada puede estar sustituida con un
sustituyente seleccionado entre un grupo especificado, los sustituyentes

pueden ser iguales o diferentes en cada posicion.

La designacion " v~ "0 é— unida a un anillo o a otro grupo se refiere

a un enlace libre o grupo de union.

REALIZACIONES ESPECIFICAS

El grupo @ puede ser un fenileno o un heteroarilo que es monociclico

o biciclico e incluye anillos tales como

R8 R2 '?2
R2 2 !
é_—g\r 2;\ N\ R é_'C[N)_Ra g_'_\ N__O
[ i f [
R® RS R®
(piridinilo) ,  (quinolinilo) , (bencimidazolilo) , (quinolin-2(1H)-ona) ’
o.__R? 0. _R?
5 198
I I
2 R = R
R® R® R® R®

(cromanilo) 0 (eromenilo)  donde se prefieren fenileno y piridinilo.

\@\/L
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IF , 0

o 0] R2
R! |
2K
N\/ R® R®

[¢

En el compuesto de Férmula | de la invencion, se desea que

@ sea fenileno o piridinilo;

XseaOoS;ylo

Y sea un enlace o una cadena alquilend de 1, 2 6 3 atomos; y/o

Z sea fenilo; o

Z sea un heteroarilo, tal como piridinilo o benzotiazol; y/o-

R? sea E-G-J; y/o

EseaOo0S;ylo

G sea un alquilo inferior o alquilcicloalquilo; y/o

J sea H, OH, SO.R’, alquilo inferior, alcoxi inferior o CF3, mas
preferiblemente OH; y/o

R® sea alquilo Cy., alcoxi C1.6, H 0 halo; y/o

R®y R® sean independientemente H o CHs; y/o

donde R? y R pueden tomarse juntos para formar un anillo de 5 a 7
miembros que estd saturado, insaturado o parcialmente insaturado, y

puede incluir un heterodtomo E, que es O, 0 0, 1 6 2 atomos de N,



donde el anillo esta sustituido con uno o dos de los grupos -O-G-(J)m,

donde la menos un J es OH y opcionalmente otros sustituyentes como

los indicados para "alquilo”, "arilo" o "heteroarilo”, tales como alquilo y/u

OH.

5 Los grupos anteriores pueden estar sustituidos como se indica en la

presente memoria.

Los ejemplos de los diversos grupos de los compuestos de Formula | de

la invencion se indican a continuacion:

@ es fenileno o piridinilo;

10 Zes

(1) arilo, tal como fenilo o naftilo, estando cada uno de ellos

opcionalmente sustituido con:

a

(=)

15

()

(o

)
)
)
)
)

e

20 9

j)

haldgeno, tal como Cl, Bro F,
alquilo, tal como CHs, C;Hs 0 i-C3Hs,
alcoxi, tal como CH30,
polihaloalquilo, tal como CF;,

polihaloalcoxi, tal como CF30,

CH,

N

N_._
. . . . . . /
amino, alquilamino o dialquilamino, tal como CHs

alquiltio, tal como CH3S,
OH,
ésteres, tales como -COOCH;5, o

arilo, tal como fenilo,

(2)  heteroarilo monociclico, tal como
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a)  piridinilo,

b)  pirazinilo, 0

c)  pirimidinilo,
estando cada uno de a), a) o c) opcionalmente sustituido con
alquilo, tal como metilo, polihaloalquilo, tal como trifluorometilo,
halégeno, tal como Cl o F, o alcoxi, tal como CH;0:
(3)  benzotiazol opcionalmente sustituido con halo, tal como F,
Cl, alcoxi, tal como CH30,
(4)  benzoxazol opcionalmente sustituido con halo, tal como Cl,
(5)  bencimidazol,
(6) tiazol opcionalmente sustituido con arilo, tal como fenilo, y
alquilo, tal como t-C4Hs,
(7)  indanilo,

(8)  quinolinilo opcionalmente sustituido con CF3, o

(9) imidazolidinilo; y/o

Y es un enlace o alquileno, tal como metileno, o etileno o propileno; y/o

Xes S, 0, S0 o0 S0y ylo

Jes

(1) H,
(2) -CO-NR™R® donde R® y R® junto con el N al que estan

unidos forman un anillo pirrolidinilo,

(3) OH,

(4) COOH,

(6) COO-alquilo, tal como COOCHs,
(6) SOzR’, tal como SO,C,Hs, 0
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cH; ¥y

0
~ NH,
(7)  ésteres de profarmacos, tales como glicina \ © -

HO OH
fosfato PO, (—-O—\P/:O y la sal de Na correspondiente de los

oL

mismos), y valina ;ylo
mes1062;ylo
—CH;—CH— CH3\ /CH3
G es CH,, (CHg)z, (CH2)3, CH; —CH,—C— ,

S

o g
—CHz—CH—CH,0CH; | cicloalquilo, tal como , Cicloalcoxi, tal como

“W

H | DN Qf

, —CH;—CH—CF; 0 alquilcicloalquilo, tal como  CH;

FF

; ylo

EesO; ylo

R®es H, alcoxi, tal como CH30, hidroxialquilo, tal como HOCH,CH-,
alquilo, tal como CH; o C;Hs, halo, tal como F o CI, CN, o hidroxialcoxi,
tal como HOCH,CH,0-; y/o

R? y R® pueden tomarse opcionalmente juntos para formar un anillo

insaturado o aromatico, de 5 ¢ 6 miembros, que contiene uno o dos
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atomos de N, donde el anillo estd opcionalmente sustituido con

CH; CHj
o \ _
hidroxialquilo, tal como —c—o# , por ejemplo

oo oo ol

o donde R? y R® pueden tomarse opcionalmente juntos para formar un
5 anillo que contiene O, saturado, insaturado o parcialmente insaturado,

de 6 miembros, donde el anillo esta opcionalmente sustituido con

CH; CH,
hidroxialquilo, tal como -—\C—OH , alquilo, tal como CH; y OH, por

ejemplo

OH
1 : OH H

0
. OH o OH )
_\__OH
10 , OH Y ; ylo

R® es H, halo, tal como F y Cl, o alquilo, tal como metilo; y/o

R es H.

En una realizacion més del compuesto de Férmula | de la invencion, X =

15 Oy @ es fenileno o piridinilo. En otra realizacion, X =Sy @ es fenileno.

En una realizacién mas en la Férmula | de la invencion, Y es un enlace.

Ademas, en una realizacion adicional, Y es metileno, etileno o propileno.
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Ademas, la cadena alquilo o el resto alquilo de Y puede unirse a la posicion
orfo de Z para generar un resto biciclico. En esta realizacion, el resto biciclico
es preferiblemente 1-indanilo o 2-indanilo cuando Z es fenilo.

En una realizacion mas, Z se selecciona entre fenilo, naftilo, piridinilo,
pirazinilo, bencimidazolilo, benzotiazolilo y benzoxazolilo, preferiblemente fenilo
y piridinilo.

Ademas, en la realizacion en la que R® y R® tomados juntos forman una

amina ciclica de 4, 5 6 6 miembros, se prefiere que este componente se

selecciona entre el grupo constituido por azetidinilo, pirrolidinilo, piperidinilo,

morfolinilo y piperazinilo. |

También se prefiere la realizacién en la que R? es alcoxi Cq-Ce. Se
prefiere especialmente la realizacion en la que R® es alcoxi C+-C; o alquilo C;-
Cs. Aln mas preferiblemente, R® es metoxi 0 metilo.

En una realizacion de la invencién, R' puede seleccionarse entre el

grupo constituido por:

Boglogiiogeel

También es deseable que en la Férmula I, R? sea O-2-hidroxi-propano,

R® sea metoxi, y R' se seleccione entre el grupo constituido por:

i
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o

5 En otra realizacion de la invencion, es deseable que
@ sea fenileno;
OH
HiC CHy
) 0 ~"" "CH;
R* sea CH; OHg ;0

R® y R® puedan tomarse opcionalmente juntos para formar un anillo
insaturado o aromatico, de 5 6 6 miembros, que contiene uno o dos

. 10 atomos de N, donde el anillo esta opcionalmente sustituido con

CH; CH,
. . . \ .
hidroxialquilo, tal como —c—oH , por ejemplo

OH
ANIOVING O
/
S , N y /v 'y

R’ sea metoxi o metilo, y R" se seleccione entre el grupo constituido por:

F
S ‘ N S S | N S
K 2N N~
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También se desea la realizacidon del profdrmaco, que se describe a

continuacion en la presente memoria, donde en la Formula I,

R? es E-G-hidroxil-"°Fé™Mac o mas preferiblemente - 0 2

/Jx/c ot

% es metoxi; y

S s s
1 i FaCs /©/ \/O/
R’ se selecciona entre Y y :

] H

También se desean compuestos de Formula | en la que

@ es fenileno;

R' es Z-Y-X- donde
XesS,
Y es una cadena alquilo de 1 a 3 carbonos o un enlace

Z es heteroarilo o fenilo,

cada uno de Z esta opcionaimente sustituido con CF,, CF30 o-

halo;

R? es -E-G-J donde

v
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E es O,
CH; CH,

\
G es alquilo inferior, tal como S—CH—C—3 alquilcicloalquilo, tal

[Vavy

é—cnz—cI:H

- como Y
J es OH;
5 R® es H, alcoxi, tal como CH30, o alquilo, tal como CHs:
® R®y R® son independientemente H o CH3; y
Ry R® pueden tomarse opcionalmente juntos para formar un anillo
insaturado o aromatico, de 5 6 6 miembros, que contiene uno o dos

atomos de N, donde el anillo estd opcionalmente sustituido con

CH; CH,
e \ :
10 hidroxialquilo, tal como —c—om , por ejemplo

OH OH
N OH ‘ \rt/ 0
N N
)
Z , N oy .
En compuestos atin mas preferidos de Férmula I,

@ es fenileno;

15 XesS;

Y es un enlace o (CHy);

2, b 2
Zes @ , F;C/O/ , CF30/©/ | acg |
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%
y

OH
—O0—CH,—CH

E-G-Jes” 0\><0H 0

R® es CH30 o CH;;

cadaunode R®yR%es H; y
5 R’ y R® pueden tomarse opcionalmente juntos para formar un anillo

insaturado o aromatico, de 5 6 6 miembros, que contiene uno o dos

atomos de N, donde el anillo estd opcionalmente sustituido con

CH; CHj
. . . \ .
hidroxialquilo, tal como —c—oH , por ejemplo

N OH ?OLH \Iio
focaliosWees

Algunos compuestos preferidos de la invencion incluyen los siguientes:

10
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Y es una cadena alquilo de 1 a 3 carbonos, tal como (CH,), o un
ehlace,

Z es heteroarilo, tal como 2-piridilo o fenilo,

cada uno de Z esta opcionalmente sustituido con CF5;, CF50 o
halo, tal como F,

de manera que R' pueda seleccionarse entre:

' 3 ’ F ’ ’
CEF\/ | CFy0  CF CF30 0
/| S
XN

R? es -E-G-J donde
EesO,
G es alquilo inferior o alquilcicloalquilo, y

Jes OH,

OH
—0—CH,—CH
. o X
por ejemplo, R es - OH 0

R? es alcoxi, tal como CH;0, alquilo, tal como CH3, o halo, tal como Cl; y

R®y R® son independientemente H o CHj,

En compuestos aiin mas deseados de Férmula |,

2
O/R
@es\N :
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XesS;

Y es un enlace o0 (CHy);

qleg
Z es (A -
E-G-Jes” o\><OH 1y

R3es CHs, Ho Cl.

PROCEDIMIENTOS DE PREPARACION
Los compuestos de Formula | de acuerdo con las diversas de la
presente memoria pueden prepararse como se muestra en los siguientes

esquemas de reaccion no limitantes y en la descripcion de los mismos,

~asi como en los procedimientos bibliogréficos publicados pertinentes que

pueden usarse por un especialistas en la técnica.

El Esquema 1 que se muestra a continuacion representa una secuencia
de reaccion generalizada para la sintesis de compuestos de Férmula |,
Los compuestos de Formula |, para la que R es Z-Y-O 0 Z-Y-S y R? no
contiene un alcohol terciario, pueden prepararse por condensacion de
compuestos de Formula Il en un disolvente, tal como THF, con sales de
metales alcalinos, tales como Na" o K* de compuestos de Férmula il
Las sales alcalinas de los compuestos de Férmula Ill se han preparado
previamente mediante la adicion de compuestos de Formula IIl a una
dispersion agitada de NaH o KH en un disolvente, tal como THF, en una
atmosfera inerte de N, o Ar. Los compuestos de Férmula Il pueden
prepararse por tratamiento de compuestos de Formula IV con cloruro de

tionilo en un disolvente, tal como DMF. Los compuestos de Férmula Il
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estan disponibles en el mercado o pueden prepararse facilmente por los
especialistas en la técnica.

Como alternativa, una sintesis general de compuestos de Férmula | para
la que R' es Z-Y-O, Z-Y-S o Z-Y-NR*H, implica condensacion de
compuestos de Formula IV con compuestos de Formula 1l con agitacion
de estos componentes en un disolvente, tal como DMF, que contiene
hexafluoroborato de benzotriazo-1-il-oxi-trispirrolidinofosfonio (PyBOP)
como agente de activacion, DMAP y una amina impedida, tal como
Et(iPr)2N. Pueden usarse otros agentes de activacion por el especialista.
Los compuestos de Férmula IV pueden prepararse por calentamiento de
compuestos de Formula V a 120 — 150°C en el microondas en una
mezcla 1:1,1 de HOAC/TFA. Los compuestos de Férmula V pueden
prepararse por agitacion de compuestos de Férmula VI con 2,2-
dimetoxietilamina en un disolvente, tal como EtOAc. Los compuestos de
Férmula VI pueden prepararse por tratamiento de compuestos de
Férmula VIl con cloruro de etiloxalilo en una mezcla de EtOAc y agua
que contiene una base débil, tal como carbonato potasico. Los
compuestos de Formula VIl estan disponibles en el mercado o pueden
prepararse como se describe en el documento USSN 11/586.255.

Los compuestos de Férmula | para la que R' es Z-Y-SO o Z-Y-SO,
pueden prepararse por tratamiento de compuestos de Férmula | en la
que R' es Z(CH>),S con uno o dos equivalentes de un oxidante, tal como

acido m-cloroperbenzoico, en un disolvente tal como CH,Cl,.

Esquema 1
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R® R OEt R RH 4 HN  OMe REORH
M N — H
0 OEt OMe /YOME
RZ/ R2 0] R2
R® RY

vil Vi v

R2 RZ
o ZYXH () 0 4
1
TFA Oﬁ)L N . PyBop, EX(iPr),N, DMAP, DMF R jl/u\ N

HOAc HN\/ R x!= OoS N\/ R3

Como alternativa, pueden prepararse compuestos de férmula | como se
indica en el Esquema 2, por arilacién catalizada con Cu de compuestos de
formula X con calentamiento de X con haluros o yoduros de arilo de férmula XI
en un disolvente, tal como dioxano que contiene una sal de cobre, tal como
yoduro de cobre, junto con fosfato potasico tribasico y un agente quelante, tal
como N-metil, N-metil etilendiamina. Los compuestos de férmula X pueden
prepararse por calentamiento de compuestos de formula IX en TFA. Los
compuestos de formula IX pueden prepararse por condensacion del compuesto

de Formula VIIl con compuestos de Formula Ill con agitacion de estos

componentes en un disolvente, tal como DMF que contiene hexafluoroborato

de benzotriazo-1-il-oxi-trispirrolidinofosfonio (PyBOP) como un agente de
activacion, DMAP y una amina impedida, tal como Et(iPr),N. El compuesto de
formula Vil se obtiene fécilmente' a partir de p-metoxibencilamina utilizando la

quimica descrita en el Esquema 1. Los haluros de arilo de férmula XI se

W
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preparan facilmente por un especialista en la técnica por alquilacion del fenol

halogenado correspondiente disponible en el mercado.

Esquema 2
)J\”/OEt H,N OMe
\_< MeO
QL Ty
N
7]/[(051 7]/‘(N OMe
o}
MeO
0 0
TFA O%N ZYXH () RH)\N TFA
HOA HN\) PyBop, Et(iPr);N, DMAP, DMF ! \)
¢ & OMe yEop. X! :; o’S ’ N OMe
VI X
R? R?
R2 R? R®
Rl i x2 X2=Br R o R?
T e e
N\) Cul, K3P0,, dioxano Nj R?
v\ '
H HN~_
R® R® G R® R?
on U s:lliz:te R?
X2 x2
Y R?
Xi Xi
X2=Brol X2=Brol
5
Otros procedimientos para preparar los compuestos de Formula |
también estan dentro del alcance de la invencion.
PROFARMACOS, SALES, ESTERES Y ESTEREOISOMEROS
10 Los compuestos de la invencion también incluyen “profarmacos”. El

término “profdrmaco”, como se usa en la presente memoria, incluye el
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término “ésteres de profarmaco” y el término “éteres de profarmaco”. El
término “ésteres de profarmaco’, como se emplea en la presente
memoria, incluye ésteres y carbonatos formados haciendo reaccionar
uno o mas hidroxilos de compuestos de Férmula | con agentes acilantes
0 agentes fosforilantes sustituidos con alquilo, alcoxi o arilo sustituido
que emplean procedimientos conocidos por los especialistas en la
técnica para generar acetatos, pivalatos, metilcarbonatos, benzoatos,
ésteres de aminodcidos, fosfatos, ésteres semiacidos, tales como
malonatos, succinatos o glutaratos, y similares. En ciertas realizaciones,
pueden preferirse especialmente ésteres de aminoacidos.

Los ejemplos de tales ésteres de profarmaco incluyen

0
Q o s
0 OSJ ? R\e\\o ‘
)\\ s )Loy’ | . .
o, , O , ,  NH; (R =H o isopropilo u

' \)OJ\ (I)l g/o
. . H,N
otro grupo alquilo) (por ejemplo, o’ y HN" "C-0wv ) OR;” “OR,

o

05"

(donde Ry es H o un metal alcalino, tal como Na), es decir, HO.C
El termino “éteres de profarmacos” incluye fosfato acetales y O-

glucdsidos. Los ejemplos representativos de tales éteres de profarmaco

incluyen
OH g
b Lo
ol
1,0 HO OH
/P\
0" "o OH

Los compuestos de Férmula | también pueden estar presentes en forma
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de sales, que también estan dentro del alcance de esta invencion. Se prefieren
sales farmacéuticamente aceptables (es decir, no toxicas y fisiologicamente
aceptables). Si los compuestos de Férmula | tienen, por ejemplo, al menos un
centro basico, pueden formar sales de adicion de acidos. Estas se forman, por
ejemplo, con acidos inorganicos fuertes, tales como acidos minerales, por
ejemplo acido sulfdrico, acido fosférico (éster fosfato) o un acido hidrohalico,
con acidos carboxilicos organicos, tales como acidos alcanocarboxilicos de 1 a
4 atomos de carbono, por ejemplo acido acético, que estan sin sustituir o
sustituidos, por ejemplo, con halégeno, tales como acido cloroacético, tales
como acidos dicarboxilicos saturados o insaturados, por ejemplo, acido oxalico,
malénico, succinico, maleico, fumarico, ftalico [ tereftélico, tales como &cidos
hidroxicarboxilicos, por ejemplo, é&cido ascérbico, glicdlico, lactico, malico,
tartarico o citrico, tales como aminoécidos, (pof ejemplo, &cido aspartico, acido
glutamico, glicina, valina, lisina o arginina), o 4cido benzoico, o con acidos
sulfonicos organicos, tales como acidos alquil (C4-C4) o arilsulfénicos que estan
sin sustituir o sustituidos, por éjemplo con haldgeno, por ejemplo, acido metil- o
p-tolueno-sulfénico. También pueden formarse sales de adicién de acidos
correspondientes de forma que tengan, si se desea, un centro basico
adicionalmente presente. Los compuestos de Férmula | que tienen al menos un
grupo acido (por ejemplo COOH) también pueden formar sales con bases. Son
sales con bases adecuadas, por ejemplo, sales de metales, tales como sales
de metales alcalinos o aIcaIinotérreos, por ejemplo, sales de sodio, potasio o
magnesio, o sales con amoniaco o con una amina organica, tal como morfolina,
tiomorfolina, piperidina, pirrolidina, una mono, di o tri-alquilamina inferior, por

ejemplo etil, terc-butil, dietil, diisopropil, trietil, tributil o dimetil-propilamina, o
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una mono, di o trihidroxialquilamina inferior, por ejemplo mono, di o
trietanolamina. También pueden formarse adicionalmente sales internas

correspondientes. También se incluyen sales que son inadecuadas para usos

farmacéuticos pero que pueden emplearse, por ejemplo, para el aislamiento o

purificacion de compuestos libres de Férmula | o de sus saleé
farmacéuticamente aceptables.

Las sales preferidas de los compuestos de Formula | que contienen un
grupo basico incluyen monoclorhidrato, hidrogenosulfato, metanosulfonato,
fosfato, nitrato o acetato.

Las sales preferidas de los compuestos de Formula | que contienen un
grupo acido incluyen sales de sodio, potasio y magnesio y aminas organicas
farmacéuticamente aceptables‘.

Se incluyen todos los esterecisémeros de los compuestos de la
invencion, en mezcla o en forma pura o sustancialmente pura. Los compuestos
de la presente solicitud pueden tener centros asimétricos en cualquiera de los
atomos de carbono, incluyendo uno cualquiera de los sustituyentes R. Por
consiguiente, los compuestos de Férmula | pueden existir en formas
enantioméricas o diastereoméricas o en mezclas de las mismas. Los procesos
para la preparacién pueden utilizar racematos, enantiémeros o diastereémeros
como materiales de partida. Cuando se preparan productos diastereoméricos o
enantiomericos, éstos pueden separarse por procedimientos convenCionaIes,

por ejemplo, procedimientos cromatogréficos o cristalizacion fraccionada.

UTILIDAD

Los compuestos de la presente solicitud pueden administrarse a

S
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mamiferos, preferiblemente humanos, para el tratamiento de una diversidad de
afecciones y trastornos incluyendo, pero sin limitacion, trastornos metabdlicos y
de la alimentacion, asi como afecciones asociadas con trastornos metabdlicos
(por ejemplo, obesidad, diabetes, arterioesclerosis, hipertension, enfermedad
ovarica poliquistica, enfermedad cardiovascular, osteoartritis, trastornos
dermatoldgicos, hemostasia de la glucosa alterada, resistencia a la insulina,
hipercolesterolemia, hipertrigliceridemia, colelitiasis, afecciones dislipidémicas,
bulimia nerviosa y trastornos compulsivos de la alimentacion); trastornos del
suefo; y trastornos psiquiatricos, tales como depresion, ansiedad,
esquizofrenia, abuso de sustancias, potenciacién de la cognicién y enfermedad
de Parkinson.

Los compuestos descritos en la presente solicitud podrian usarse para
potenciar los efectos de agentes potenciadores de la cognicion, tales como
inhibidores de la acetilcolinesterasa (por ejemplo, tacrina), agonistas del
receptor muscarinico 1 (por ejemplo, milamelina), agonistas nicotinicos,
moduladores del receptor del 4cido glutamico (AMPA y NMDA) y agentes
nootropicos (por ejemplo, piracetam, levetiracetam). Los ejemplos de terapias
adecuadas para el tratamiento de la enfermedad de Alzheimer y de trastornos
cognitivos para el uso junto con los compuestos de la presente solicitud
incluyen donepezilo, tacrina, revastigraina, 5HT6, inhibidores de la gamma
secretasa, inhibidores de la beta secretasa, bloqueantes de los canales SK,
blogqueantes de Maxi-K y bloqueantes de KCNQ.

Los compuestos descritos en la presente solicitud podrian usarse para
potenciar los efectos de agentes usados en el tratamiento de la enfermedad de

Parkinson. Los ejemplos de agentes usados para tratar la enfermedad de

150
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Parkinson incluyen: levadopa con o sin un inhibidor de COMT, farmacos
antiglutamatergicos (amantadina, riluzol), antagonistas alfa-2 adrenérgicos
tales como idazoxano, antagonistas de opiaceos, tales como naltrexona, otros
agonistas de la dopamina o moduladores del transporte, tales como ropinirol o
pramipexol o factores neurotréficos tales como factor neurotréfico derivado de

la glia (GDNF).

COMBINACIONES FARMACEUTICAS

La presente solicitud incluye dentro de su alcance composiciones
farmacéuticas que comprenden, como ingrediente activo, una cantidad
terapéuticamente eficaz de al menos uno de los compuestos de Férmula I, solo
o junto con un vehiculo o diluyente farmacéutico. Opcionalmente, los
compuestos de la presente solicitud pueden usarse solos, junto con otros
agentes terapéuticos utiles en el tratamiento de los trastornos mencionados
anteriormente, incluyendo: agentes antiobesidad; agentes antidiabéticos,
supresores del apetito; agentes que disminuyen el colesterol o los lipidos,
agentes que aumentan el HDL, agentes potenciadores de la cognicion, agentes
usados para tratar la neurodegenéracic’)n, agentes usados para tratar
afecciones respiratorias, agentes usados para tratar enfermedades del
intestino, agentes antiinflamatorios; agentes antiansiedad: antidepresivos;
agentes antihipertensores; glucdsidos cardiacos; y agentes antitumorales.

Dichos otros agentes terapéuticos pueden administrarse antes de,

simultaneamente con o después de la administracion de los antagonistas del

receptor de la hormona concentradora de melanina (MCHR), de acuerdo con la

solicitud.
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Los ejemplos de agentes antiobesidad adecuados para el uso junto con
los compuestos de la presente solicitud incluyen agonistas del receptor de la
melanocortina  (MC4R), moduladores del receptor de canabinoides,
antagonistas del receptor secretagogo de la hormona de crecimiento (GHSR),
moduladores del receptor de la galanina, antagonistas de orexina, antagonistas
de CCK, agonistas de GLP-1y otros péptidos derivados del preproglucagén;
antagonistas de NPY1 o NPY5, moduladores de NPY2 y NPY4, agonistas del
factor liberador de corticotropina, moduladores del receptor de histamina 3
(H3), inhibidores de aP2, moduladores de PPAR gamma, moduladores de
PPAR delta, inhibidores de la acetil-CoA carboxilasa (ACC), inhibidores de la
11-B-HSD-1, moduladores del receptor de adinopectina; agonistas beta 3
adrenérgicos tales como AJ9677 (Takeda/Dainippon), L750355 (Merck) o
CP331648 (Pfizer) u otros agonistas beta 3 conocidos, como se describen en
las Patentes de Estados Unidos N° 5.541.204, 5.770.615, 5.491.134, 5.776.983
y 5.488.064, un modulador del receptor tiroideo beta, tal como un ligando del
receptor tiroideo, como se describe en los documentos WO 97/21993 (U. Cal
SF), WO 99/00353 (KaroBio) y WO 00/039077 (KaroBio), un inhibidor de la
lipasa, tal como orlistat o ATL-962 (Alizyme), agonistas del receptor de la
serotonina (por ejemplo, BVT-933 (Biovitrum)), agentes inhibidores de la
recaptacion o liberadores de monoaminas, tales como fenfluramina,
dexfenfluramina, fluvoxamina, fluoxetina, paroxetina, sertralina, clorfentermina,
cloforex, clortermina, picilorex, sibutramina, dexamfetamina, fentermina,
fenilpropanolamina o mazindol, agentes anoréxigenos tales como topiramato

(Johnson & Johnson), CNTF (factor neurotréfico ciliar)/Axokine® (Regeneron),

BDNF (factor neurotréfico derivado del cerebro), moduladores de leptina y del -
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receptor de leptina o antagonistas del receptor canabinoide 1, tales como SR-
141716 (Sanofi) o SLV-319 (Solvay).

Los ejemplos de agentes antidiabéticos adecuados para el uso junto con
los compuestos de la presente solicitud incluyen: secretagogos de insulina o
sensibilizadores a la insulina, que pueden incluir biguanidas, sulfonil ureas,
inhibidores de la glucosidasa, inhibidores de la aldosa reductasa, agonistas de
PPAR v, tales como tiazolidinodionas, agonistas de PPAR « (tales como
derivados del &cido fibrico), antagonistas o agonistas de PPAR §, agonistas
dobles de PPAR oy y, inhibidores de la 11-B-HSD-1, inhibidores de la dipeptidil
peptidasa IV (DP4), incluyendo saxagliptina, inhibidores de SGLT2, incluyendo
dapaglifiozina y serglifozina, inhibidores dei la glucégeno fosforilasa y/o
meglitinidas, asi como insulina y/o péptido 1 de:tipo glucagdn (GLP-1), agonista
de GLP-1, moduladores de la incretina, activadores de la AMP quinasa,
antagonistas glucocorticoides, inhibidores de la fructosa bis 1,6-fosfatasa,
inhibidores de glucoquinasa y/o un inhibidor de PTP-1B (inhibidor de Ia proteina
tirosina fosfatasa-1B).

El agente antidiabético puede ser un agente antihiperglucémico,
preferiblemente una biguanida tal como metformina o fenformina o sales de las
mismas, preferiblemente metformina HCI. Cuando el agente antidiabético es
una biguanida, los compuestos de la presente solicitud se emplearan en una
proporcion en peso con respecto a la biguanida dentro del intervalo de
aproximadamente 0,001:1 a aproximadamente 10:1, preferiblemente de
aproximadamente 0,01:1 a aproximadamente 5:1.

El agente antidiabético también puede ser, preferiblemente, una sulfonil

urea tal como gliburida (también conocida como glibenclamida), glimepirida

039
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(descrita en la Patente de Estados Unidos N° 4.379.785), glipizida, gliclazida o
clorpropamida, ofras  sulfonilureas  conocidas u  ofros  agentes
antihiperglucémicos que actien sobre el canal dependiente de ATP de las
celulas beta, prefiriéndose gliburida y glipizida, que pueden administrase en la
misma o en formas farmacéuticas orales independientes. El agente
antidiabeético oral también puede ser un inhibidor de la glucosidasa, tal como
ascarbosa (descrita en la Patente de Estados Unidos N° 4.904.769) o miglitol
(descrito en la Patente de Estados Unidos N° 4.639.436), que puede
administrarse en la misma o en formas farmacéuticas orales independientes.

Los compuestos de la presente solicitud pueden emplearse junto con un
agonista de PPAR v, tal como un agente antidiabético oral de tiazolidinodiona u
otros sensibilizadores a la insulina (que tienen un efecto de sensibilidad a la
insulina en pacientes de NIDDM), tales como rosiglitazona (SKB), pioglitazona
(Takeda), MCC-555 de Mitsubishi (descrito en la Patente de Estados Unidos N°
5.594.016), GL-262570 de Glaxo-Wellcome, englitazona (CP-68722, Pfizer) o
darglitazona (CP-86325, Pfizer), isaglitazona (MIT/J&J), JTT-501 (JPNT/P&U),
L-895645 (Merck), R-119702 (Sankyo/WL), NN-2344 (Dr. Reddy/NN) o0 YM-440
(Yamanouchi), preferiblemente rosiglitazona y pioglitazona.

Los compuestos de la presente solicitud también pueden emplearse con
un agonista doble de PPAR oy v, tal como MK-767/KRP-297 (Merck/Kyorin;
como se describe en Yajima K., y col., Am. J. Physiol. Endocrinol. Metab., 284:
E966-E971 (2003)), AZ-242 (tesaglitazar; Astra-Zeneca; como se describe en
Ljung B., y col., J. Lipid Res., 43, 1855-1863 (2002)); muraglitazar; o los
compuestos descritos en la Patente de Estados Unidos N° 6.414.002.

Los compuestos de la presente invencion pueden emplearse. junto con

|
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agentes antihiperlipidémicos o agentes usados para tratar la arterioesclerosis.
Un ejemplo de un agente hipolipidémico seria un inhibidor de la HMG CoA
reductasa que incluye, pero sin limitacion, mevastatina y compuestos
relacibnados, como se describen en la Patentev de Estados Unidos N°
3.983.140, lovastatina (mevinolina) y compuestos relacionados, como se
describen en la Patente de Estados Unidos N° 4.231.938, pravastatina y
compuestos relacionados, como se describen en la Patente de Estados Unidos
N°® 4.346.227, simvastatina y compuestos relacionados, como se describen en
las Patentes de Estados Unidos N° 4.448.784 y 4.450.171. Otros inhidores de
la HMG CoA reductasa que pueden emplearse en este documento incluyen,
pero sin limitacion, fluvastatina, que se describe en la Patente de Estados
Unidos N° 5.354.772, cerivastatina, que se describe en las Patentes de Estados
Unidos N° 5.006.530 y 5.177.080, atorvastatina, que se describe en las
Patentes de Estados Unidos N° 4.681.893, 5.273.995, 5.385.929 y 5.686.104,
pitavastatina (nisvastatina (NK-104) o itavastatina de Nissan/Sankyo), que se
describe en la Patente de Estados Unidos N° 5.011.930, rosuvastatina de
Shionogi-Astra/Zeneca (visastatina (ZD-4522)), que se describe en la Patente
de Esfados Unidos N° 5.260.440, y compuestos de estatina relacionados que
se describen en la Patente de Estados Unidos N° 5.753.675, analogos del
pirazol de derivados de mevalonolactona, como se describen en la Patente de
Estados Unidos N° 4.613.610, analogos del indeno de derivados de
mevalonolactona, como se describe en la solicitud PCT WO 86/03488, 6-[2-
(pirrol-1-il-sustituido)-alquil)piran-2-onas y derivados de las mismas, como se
describen en la Patente de Estados Unidos N° 4.647.576, dicloroacetato de SC-

45355 de Searle (un derivado del &cido pentanodioico sustituido en posicion 3),
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analogos del imidazol de mevalonolactona, como se describen en la solicitud
PCT WO 86/07054, derivados del acido 3-carboxi-2-hidroxi-propano-fosfénico,
como. se describen en la Patente Francesa N° 2.596.393, derivados de pirrol,
furano y tiofeno disustituidos en las posiciones 2 y 3, como se describen en Ia
Solicitud de Patente Europea N° 0221025, analogos del naftilo de
mevalonolactona, como se describen én la Patente de Estados Unidos N°
4.686.237, octahidronaftalenos, tales como los que se describen en la Patente
de Estados Unidos N° 4.499.289, ceto-analogos de mevinolina (lovastatina),
como se describen en la solicitud de Patente Europea N° 0142146 A2, y
derivados de quinolina y piridina descritos en las Patentes de Estados Unidos
N°5.506.219 y 5.691.322. Ademas, en el documento GB 2205837 se describen
compuestos del acido fosfinico Utiles en la inhibicién de la HMG CoA reductasa
adecuados para el uso en este documento. |

Los inhibidores de la escualeno sintetasa adecuados para el uso en este
documento incluyen, pero sin limitacién, o-fosfono-sulfonatos descritos en la
Patente de Estados Unidos N° 5.712.396, los descritos por Biller, y col., J. Med.
Chem., 31, 1869-1871 (1998), incluyendo (fosfinil-metilfosfonatos de
isoprenoides asi como otros inhibidores de la escualeno sintetasa conocidos,
por ejemplo, como se describen en las Patentes de Estados Unidos N°
4.871.721y 4.924.024 y en Biller, S. A., y col., Current Pharmaceutical Design,
2: 1-40 (1996).

Ademas, otros inhibidores de la escualeno sintetasa adecuados para el
uso en este documento incluyen los pirofosfatos de terpenoides descritos por
Ortiz de Montellano, P. y col., J. Med. Chem., 20: 243-249 (1977), el analogo A

del difosfato de farnesilo y anélogos del'pirofosfato de preescualeno (PSQ-PP),
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como se describen por Corey y col., J. Am. Chem. Soc., 98: 1291-1293 (1976),
fosfinilfosfonatos descritos por McClard, R. W. y col., J. Am. Chem. Soc., 109:
5544 (1987) y ciclopropanos descritos por Capson, T. L., tesis doctoral, junio de
1987, Dept. Med. Chem. U de Utah, Resumen, Tabla de contenidos, pags. 16,
17, 40-43, 48-51, Sumario.

Otros agentes hipolipidémicos adecuados para el uso en este
documento incluyen, pero sin limitacién, derivados del &cido fibrico, tales como
fenofibrato, gemfibrozilo, clofibrato, bezafibrato, ciprofibrato, clinofibrato y
similares, probucol y compuestos relacionados, como se describen en la
Patente de Estados Unidos N° 3.674.836, prefiriéndose probucol y gemfibrozil,
secuestrantes de acidos biliares, tales como colestiramina, coleétipol y DEAE-
Sephadex (SECHOLEX, POLICEXIDE) y colestagel (Sankyo/Geltex), asi como
lipostabilo (Rhone-Poulenc), Eisai E-5050 (un derivado N-sustituido de
etanolamina), imanixilo (HOE-402), tetrahidrolipstatina (THL),
istigmastanilfosforilcolina (SPC, Roche), aminociclodextrina (Tanabe Seiyoku),
Ajinomoto AJ-814 (derivado del azuleno), melinamida (Sumitomo), Sandoz 58-
035, American Cyanamid CL-277.082 y CL-283.546 (derivados disustituidos de
laurea), acido nicotinico (niacina), acipimox, acifran, neomicina, acido p-
aminosalicilico, aspirina, derivados de poli(dialilmetilamina), tales como los que
se describen en la Patente de Estados Unidos N° 4.759.923, poli(cloruro de
dialildimetilamonio) de amina cuaternaria e iononas, tales como las que se
describen en la Patente de Estados Unidos N° 4.027.009, y otros agentes
conocidos que disminuyen el colesterol en suero.

El otro agente hipolipidémico puede ser un inhibidor de ACAT (que

también tiene actividad antiaterosclerética), tal como se describe en Drugs of

(3
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the Future, 24: 9-15 (1999), (Avasimibe); Nicolosi y col., “The ACAT inhibitor,
Cl-1011 is effective in the prevention and regression of aortic fatty streak area in
hamsters”, Atherosclerosis (Shannon, Irel), 137(1): 77-85 (1998); Ghiselli, G.,
“The pharmacological profile of FCE 27677: a novel ACAT inhibitor with potent
hypolipidemic activity mediated by selective suppression of the hepatic
secretion of ApoB100-containing lipoprotein”, Cardiovasc. Drug Rev., 16(1): 16-
30 (1998); Smith, C., y col, “RP 73163: a bioavailable alkylsulfinyl-
diphenylimidazole ACAT inhibitor”, Bioorg. Med. Chem. Lett, 6(1): 47-50 (1996);
Krause, B.R. y col., Capitulo 6: "ACAT Inhibitors: Physiologic Mechanisms for
Hypolipidemic and Anti-Atherosclerotic Activities in Experimental Animals”,
Inflammation: Mediators and pathways, CRC Press, Inc., publ., Ruffolo, Jr.,
RR. y col, ed., pags. 173-198 (1995) Slis!kovic y col., “ACAT inhibitors:
potential anti-atherosclerotic agents”, Curr. Me?d. Chem., 1(3): 204-25 (1994);
Stout y col., “Inhibitors of acil-CoA: cholesterol O-acyl transferase (ACAT) as
hypocholesterolemic agents. 6. The first water-soluble ACAT inhibitor with lipid-
regulating activity. Inhibitors of acyl-CoA: cholesterol acyltransferase (ACAT). 7,
Development of a series of substituted N-phenyl-N'-[(1-phenylcyclopentyl)-
methyllureas with enhanced hypocholesterolemic activity’, Chemtracts: Ong.
Chem., 8(6): 359-362 (1995), o TS-962 (Taisho Pharmaceutical Co. Ltd), asi
como F-1394, CS-505, F-12511, HL-004, K-10085 y YIC-C8-434.

El agehte hipolipidémico puede ser un regulador positivo de la actividad
del receptor de LDL, tal como MD-700 (Taisho Pharmaceutical Co. Ltd) y
LY295427 (Eli Lilly). EI agente hipolipidémico puede ser un inhibidor de la
absorcion de colesterol, preferiblemente SCH48461 de Schering-Plough

(ezetimiba), asi como los descritos en Atherosclerosis, 115: 45-63 (1995) y J.

IV(/
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Med. Chem. 41: 973 (1998).

El otro agente lipidico o agente modulador de lipidos puede ser un
inhibidor de la proteina de transferencia de colesterilo (CETP), tal como CP-
529.414 de Pfizer, asi como los descritoé en los documentos WO/0038722 y en
EP 818448 (Bayer) y EP 992496 y SC-744 y SC-795 de Pharmacia, asi como
CETi-1y JTT-705.

El agente hipolipidémico puede ser un inhibidor del cotransportador ileal
de Na" y 4cidos biliares, tal como se describe en Drugs of the Future, 24: 425-
430 (1999). El inhibidor de la ATP citrato liasa que puede emplearse junto con
la solicitud puede incluir, por ejemplo, los descritos en la Patente de Estados
Unidos N° 5.447.954.

El otro agente lipidico también incluye un compuesto fitoestrogénico, tal
como se describe en el documento WO 00/30665, incluyendo proteina de
semilla de soja aislada, concentrado de proteina de soja o harina de soja, asi
como una isoflavona tal como genisteina, daidzeina, gliciteina o ecuol, o
fitoesteroles, fitoestanol o tocotrienol, como se describen en el documento WO
2000/015201; un inhibidor beta lactdmico de la absorcién del colesterol, tal
como se describe en el documento EP 675714; un regulador positivo de HDL,
tal como un agonista de LXR, un agonista de PPAR o. y/o un agonista de FXR;
un promotor del catabolismo de LDL, tal como se describe en el documento EP
1022272; un inhibidor del intercambio de sodio y protones, tal como se describe
en el documento DE 19622222; un inductor del receptor de LDL o un glucésido
esteroideo, tal como se describen en la Patente de Estados Unidos N°
5.698.527 y en el documento GB 2304106; un antioxidante, tal como beta-

caroteno, acido ascérbico, o-tocoferol o retinol, como se describen en el
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documento WO 94/15592, asi como Vitamina C y un agente antihomocisteina,
tal como acido félico, un folato, Vitamina B6, Vitamina B12 y Vitamina E;
isoniazida como se describe en el documento WO 97/35576; un inhibidor de la
absorcién de colesterol, un inhibidor de la HMG-CoA sintasa o un inhibidor de
la lanosterol demetilasa, como se describe en el documento WO 97/48701: un
agonista de PPAR § para tratar la dislipidemia; o una proteina de union a
elementos de regulacion por esteroles | (SREBP-1), como se describe en el
documento WO 2000/050574, por ejemplo, un esfingolipido, tal como ceramida,
o esfingomielinasa neutra (N-SMase) o un fragmento de la misma. Son agentes
hipolipidémicos preferidos pravastatina, lovastatina, simvastatina, atorvastatina,
fluvastatina, pitavastatina y rosuvastatina, asi como niacina y/o colestagel.

Los compuestos de la presente invencion también pueden emplearse
junto con agentes antihipertensores. Los ejemplos de agentes
antihipertensores adecuados para el uso junto con los compuestos de la
presente solicitud incluyen bloqueantes beta adrenérgicos, bloqueantes de los
canales de calcio (de tipo L y/o de tipo T; por ejemplo, diltiazem, verapamilo,
nifedipino, amlodipino y mibefradilo), diuréticos (por ejemplo, clorotiazida,
hidroclorotiazida,  flumetiazida, hidroflumetiazida, bendroflumetiazida,
metilclorotiazida, triclorometiazida, politiazida, benzotiazida, tricrinafeno del
acido etacrinico, clortalidona, furosemida, musolimina, bumetanida,
triamtreneno, amilorida, espironolactona), inhibidores de renina, inhibidores de
ACE (por ejemplo, captopril, zofenopril, fosinopril, enalapril, ceranopril,
cilazopril, delapril, pentopril, quinapril, ramipril, lisinopril), antagonistas del
receptor de AT-1 (por ejemplo, losartan, irbesartan, valsartan), antagonistas del

receptor ET (por ejemplo, sitaxsentan, atrsentan y compuestos descritos en la

V76
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Patente de Estados Unidos N° 5.612.359 y 6.043.265), antagonista doble de
ET/All (por ejemplo, compuestos descritos en el documento WO 00/01389),
inhibidores de la endopeptidasa neutra (NEP), inhibidores de la vasopepsidasa
(inhibidores dobles de NEP-ACE) (por ejemplo, omapatrilat y gemopatrilat) y
nitratos. |

Los antagonistas de MCHR1 también podrian ser Utiles en el tratamiento
de otras enfermedades asociadas con la obesidad, incluyendo trastornos del
suefio. Por lo tanto, los compuestos descritos en la presente solicitud podrian
usarse junto con agentes terapéuticos para tratar trastornos del suefio. Los
ejemplos de terapias adecuadas para el tratamiento de trastornos del suefo
para el uso junto con los compuestos de la presente solicitud incluyen analogos
de la melatonina, antagonistas del receptor de melatonina, agonistas de ML 1
B, moduladores del receptor GABA; moduladores del receptor de NMDA,
moduladores del receptor de histamina-3 (H3), agonistas de dopamina y
moduladores del receptor de orexina.

Los antagonistas de MCHR1 pueden reducir o aliviar trastornos adictivos
o de abuso de sustancias. Por lo tanto, la combinacion de moduladores del
receptor de canabinoides con agentes usados para tratar trastornos adictivos
puede reducir el requerimiento de dosis o mejorar la eficacia de los agentes
terapéuticos de trastornos adictivos actuales. Son ejemplos de agentes usados
para tratar trastornos adictivos o de abuso de sustancias: inhibidores selectivos
de la recaptacion de serotonina (SSRI), metadona, buprenorfina, nicotina y
bupropién.

Los antagonistas de MCHR1 pueden reducir la ansiedad o la depresion;

por lo tanto, los compuestos descritos en esta solicitud pueden usarse junto
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con agentes antiansiedad o antidepresivos. Los ejefnplos de agentes
antiansiedad adecuados para el uso junto con los compuestos de la presente
solicitud  incluyen benzodiazepinas (por ejemplo, diazepam, lorazepam,
oxazepam, alprazolam, clordiazepéxido, clonazepam, clorazepato, halazepam
y pfazepam), agonistas del receptor de S5HT1A (por ejemplo, buspirona,
flesinoxan, gepirona e ipsapirona) y antagonistas del factor de liberacion de
corticotropiné (CRF).

Los ejemplos de clases adecuadas de antidepresivos para el uso junto
con los compuestos de la presente solicitud incluyen inhibidores de la
recaptacion de norepinefrina (aminas ftriciclicas terciarias y secundarias),
inhibidores selectivos de la recaptacion de serotonina (SSRI) (fluoxetina,
fluvoxamina, paroxetina y se'rtralina), inhibidores de la monoamino oxidasa
(MAOQI) (isocarboxazid, fenelzina, tranilcipromina, selegilina), inhibidores
reversibles de la monoamino oxidasa (RIMA) (moclobemida), inhibidores de la
recaptacion de serotonina y norepinefrina (SNRI) (venlafaxina), antagonistas
del receptor del factor de liberacién de corticotropina (CRF), antagonistas de
alfa-adrenorreceptores y antidepresivos atipicos (bupropion, litio, nefazodona,
trazodona y viloxazina).

La combinacion de un farmaco antipsicético convencional con un
antagonista de MCHR1 también podria potenciar la redubcién de sintomas en
el tratamiento de psicosis o manias. Ademas, dicha combinacién podria permitir
una reduccion rapida de los sintomas y reducir la necesidad de tratamiento
cronico con agentes antipsicéticos. Dicha combinacién podria reducir también
el requerimiento de dosis de antipsicéticos eficaz, dando como resultado una

probabilidad reducida de desarrollar la disfuncién motora tipica del tratamiento
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antipsicotico cronico.

Los ejemplos de agentes antipsiciticos adecuados para usar junto con
los compuestos de la presente solicitud incluyen las clases de agentes
antipsicéticos  fenotiazina  (clorpromazina, mesoridazina, tioridazina,
acetofenazina, flufenazina, perfenazina y trifluoperazina), tioxantina
(clorprotixeno, tiotixeno), dibenzazepina heterociclica (clozapina, olanzepina y
aripiprazol), butirofenona  (haloperidol), difenilbutilpiperidina  (pimozida) e
indolona (molindolona). Otros agentes antipsicoticos con un valor terapéutico
potencial junto con los compuestos de la presente solicitud incluyen loxapina,
sulpirida y risperidona.

L.a combinacién de los compuestos de la presente solicitud con farmacos
antipsicéticos convencionales también podria proporcionar un efecto
terapéutico potenciado para el tratamiento de trastornos esquizofrénicos, como
se ha descrito anteriormente para trastornos maniacos. Como se usan en este
documento, los trastornos esquizofrénicos incluyen esquizofrenia paranoide,
desorganizada,  cataténica, indiferenciada y  residual,  trastorno
esquizofreniforme, trastorno esquizoafectivo, trastorno delirante, trastorno
psicotico breve y trastorno psicético no especificado. Los ejemplos de farmacos
antipsicoticos adecuados para la combinacién con los compuestos de la
presente solicitud incluyen los antipsicéticos mencionados anteriormente, asi
como antagonistas del receptor de dopamina, antagonistas de receptores
muscarinicos, antagonistas del receptor de 5SHT2A y antagonistas del receptor
de 5HT2A/dopamina o agonistas parciales (por ejemplo, olanzepina,

aripiprazol, risperidona, ziprasidona).
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FORMAS DE DOSIFICACION

Los compuestos de la presente invencion pueden administrarse en
forma de dosificacién oral. La forma de dosificacién oral para dicha
composicion farmacéutica incluye formas de dosificacion oral tales como
granulos, polvos, comprimidos, capsulas, jarabes, emulsiones, suspensiones,
etc., y formas de dosificacion no oral tales como inyecciones (por ejemplo,
inyecciones subcutaneas, intravenosas, intramusculares e intraperitoneales),
infusiones de goteo, formas de aplicacion externa (por ejemplo, preparaciones
de pulverizacion nasal, preparaciones transdérmicas, pomadas, etc.) y
supositorios (por ejemplo, supositorios rectales y vaginales).

Estas formas de dosificacion pueden fabricarse por la técnica conocida
per se usada convencionalmente en 'procedimientos farmacéuticos. Los
procedimientos de fabricacion especificos son los siguientes.

Para fabricar una forma de dosificacién oral, se afiaden un excipiente
(por ejemplo, lactosa, sacarosa, almidén, manitol, etc.), un disgregante (por
ejemplo, carbonato calcico, carboximetilcelulosa calcica, etc.), un aglutinante
(por  ejemplo, o-almidén, goma  arabiga, carboximetilcelulosa,
polivinilpirrolidona, hidroxipropilcelulosa, etc.) y un lubricante (por ejemplo,
talco, estearato de magnesio, polietilenglicol 6000, etc.), por ejemplo, a un
componente o componentes activos y la composicién resultante se comprime.
Cuando es necesario, el producto comprimido se recubre, por la técnica
conocida per se, para enmascarar el sabor o para proporcionar una disolucién
entérica o liberacion sostenida. El material de recubrimiento que puede usarse

incluye, por ejemplo, etilcelulosa, hidroximetilcelulosa, polioxietilenglicol,
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acetato ftalato de celulosa, ftalato de hidroxipropilmetilcelulosa y Eudragit
(Rohm & Haas, Alemania, copolimero metacrilico-acrilico).

Pueden fabricarse inyecciones tipicamente por el 'siguiente
procedimiento. EI componente o componentes activos se disuelven, suspenden
o emulsionan en un vehiculo acuoso (por ejemplo, agua destilada, solucién
salina fisiologica, solucién de Ringer, etc.) o en un vehiculo oleoso (por
ejemplo, aceite vegetal, tal como aceite de oliva, aceite de sésamo, aceite de
semilla de algodon, aceite de maiz, etc. o propilenglicol) junto con un
dispersante, por ejemplo, Tween 80 (Atlas Powder, Estados Unidos), HCO 60
(Nikko Chemicals), polietilenglicol, carboximetilcelulosa, alginato sadico, etc.),
un conservante (por ejemplo, p-hidroxibenzoato de metilo, p-hidroxibenzoato de
propilo, alcohol bencilico, clorobutanol, fenol, etc.), un agente isotonizante (por
ejemplo, cloruro sédico, glicerol, sorbitol, glucosa, aztcar invertido, etc.) y otros
aditivos. Si se desea, también pueden afiadirse un solubilizante (por ejemplo,
salicilato sddico, acétato sédico, etc.), un estabilizante (por ejemplo, albiimina
de suero humano), un agente balsamico (por ejemplo, cloruro de benzalconio,
clorhidrato de procaina, etc.) y otros aditivos.

Una forma de dosificacion para vaplicaci()n externa puede fabricarse
procesando el componente o componentes activos en una composicion sélida,
semisolida o liquida. Para fabricar una composicion solida, por ejemplo, el
componente- 0 componentes activos, tal como estén o mezclados con un
excipiente (por ejemplo, lactosa, manitol, almidon, celulosa microcristalina,
sacarosa, etc.), un espesante (por ejemplo, gomas naturales, derivados de
celulosa, polimeros acrilicos, etc.), etc., se procesan en polvos. La composicion

liquida puede fabricarse sustancialmente de la misma manera que las
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inyecciones mencionadas anteriormente. La composicion semisélida se
proporciona preferiblemente en forma de un hidrogel o gel oleoso o en forma
de una pomada. Estas composiciones pueden contener opcionalmente un
agente de control del pH (por ejemplo, acido carbénico, &cido fosférico, acido
citrico, acido clorhidrico, hidroxido sédico, etc.) y un conservante (por ejemplo,
esteres del acido p-hidroxibenzoico, clorobutanol, cloruro de benzalconio, etc.),
entre otros aditivos. '

Pueden fabricarse supositorios procesando el componente o
componentes activos en una composicion oleosa o acuosa, ya sea en estado
s6lido, semisdlido o liquido. La base oleaginosa que puede usarse incluye, por
ejemplo, gliceridos de acidos grasos superiores [por ejemplo, manteca de
cacao, Witepsols (Dinamit-Nobel), etc.], acidos grasos de cadena media [por
ejemplo, Migriols (Dinamit-Nobel), etc.], aceites vegetéles (por ejemplo, aceite
de sésamo, aceite de semilla de soja, aceite de semilla de algodén, etc.), etc.
La base soluble en agua incluye, por ejemplo, polietilenglicoles, propilenglicol,
etc. La base hidrdfila incluye, por ejemplo, gomas naturales, derivados de

celulosa, polimeros de vinilo y polimeros acrilicos, etc.

DOSIFICACIONES
Las dosificaciones de la composicion farmacéutica de la presente
invencion pueden determinarse apropiadamente con referencia a las
dosificaciones recomendadas para los componentes activos respectivos, y
pueden seleccionarse apropiadamente de acuerdo con el receptor, la edad y el
peso corporal del recéptor, estado clinico actual, tiempo de administracion,

forma de dosificacion, procedimiento de administracion y combinacién de
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componentes activos, entre otros factores. Por ejemplo, la dosificacion del
compuesto de Formula | de la invencién para un ser humano adulto puede
seleccionarse entre el intervalo de dosificacion clinica oral de 0,01 a 30 mg/kg
de peso corporal (preferiblemente de 0,05 a 10 mg/kg de peso corporal, mas
preferiblemente de 0,05 a 5 mg/kg de peso corporal) o el intervalo de
dosificacion clinica parenteral de 0,005 a 10 mg/kg de peso corporal
(preferiblemente de 0,01 a 10 mg/kg de peso corporal, mas preferiblemente de
0,01 a 1 mg/kg de peso corp'oral) o de 1 a 1000 mg/dia. El otro componente o
componentes activos que tienen modos de accion diferentes para uso en la
combinacién tambiéh pueden usarse en los intervalos de dosificacion
seleccionados haciendo referencia a los intervalos de dosificacion clinica
recomendados respectivos. La administracién se realiza generalmente en una

sola dosis/dia o en dosis divididas, por ejemplo, de 2 a 4 veces al dia.

ABREVIATURAS

En la presente memoria pueden emplearse las siguientes abreviaturas:
Ph = fenilo
Bn = bencilo
t-Bu = butilo terciario
Me = metilo
Et = etilo
TMS = trimetilsililo
TBS = terc-butildimetilsililo

Et,0 = éter dietilico

~ EtOAc = acetato de etilo

(53
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MeOH = metanol

EtOH = etanol

I-PrOH = isopropanol

HOAc o AcOH = acido acético
i-ProNEt = diisopropiletilamina
Et;N = trietilamina |
DMAP = 4-dimetilaminopiridina
NaBH, = borohidruro sédico
n-BuLi = n-butillitio

Pd/C = paladio sobre carbono
KOH = hidroxido potasico
NaOH = hidroxido sddico
LiOH = hidréxido de litio
K2CO3 = carbonato potasico
NaHCOj; = bicarbonato sédico
Ar = argon

N2 = nitrégeno

min = minuto(s)

h = hora(s)

L =litro |

ml = mililitro

ul = microlitro

g = gramo(s)

mg = miligramo(s)

mol = moles
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mmol = milimol(es)

mequiv. = miliequivalentes

TA = temperatura ambiente

sat. = saturado

ac. = acuoso

TLC = cromatografia de capa fina

HPLC = cromatografia liquida de alta resolucion

CL/EM = cromatografia liquida de alta resolucion/espectrometria de masas
EM o Espec. de Masas = espectrometria de masas

RMN = resonancia magnética nuclear

p.f. = punto de fusion

EJEMPLOS
Los siguientes ejemplos'_‘se proporcionan para ilustrar diversas
realizaciones preferidas de la invencion, y no deben interpretarse como

limitacion del alcance de la misma.

SECCION DE INFORMACION EXPERIMENTAL GENERAL
En los siguientes ejemplos, la nomenclatura estd sometida a las
directrices de la IUPAC o CAS; y se gener6 usando (o es coherente con) el
médulo Autonom® (versién 2.1) distribuido con ChemDraw Ultra 6,0% o se tomé

de la bibliografia del vendedor.

salmuera = cloruro sédico acuoso saturado

DIC = diisopropilcarbodiimida

(o3
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DMF = N,N-dimetilformamida

HOBT = Hidroxibenzotriazol

PyBOP = hexafluoroborato de benzotriazo-1-il-oxi-trispirrolidinofosfonio
TFA = acido trifluoroacético

THF = tetrahidrofuranilo

WSC = hidrocloruro de 1-[3-(dimetilamino)propil]-3-etilcarbodiimida

Procedimientos de cromatografia analiticos
HPLC: columna:

Procedimiento 1: Phenom-Luna (ODS) S-5, 4,6 mm x 50 mm; flujo - 5,0
ml/min.; deteccién a 220 nm; disolvente - A = metanol al 10%/agua + acido
fosforico al 0,2%, B = metanol al 90%/agua + &cido fosforico al 0,2%; gradiente
- lineal, de 0% de B a 100% de B durante 4 min y 100% de B durante 1 min.

Procedimiento 2: YMC Combiscreen S-5, 4,6 mm x 50 mm:; flujo - 4,0
mi/min.; deteccion a 220 nm; disolvente - A = metanol al 10%/agua + &cido
fosforico al 0,2%, B = metanol al 90%/agua + acido fosférico al 0,2%; gradiente
- lineal, de 0% de B a 100% de B durante 4 min y 100% de B durante 1 min.

CL EM: columna - Phen-Luna (columna S5 ODS) 4,6 mm x 30 mm;
deteccion a 220 nm; flujo - 4 ml/min; disolvente - A = metanol al 10%/agua +
TFA al 0,1%, B = metanol al 90%/agua + TFA al 0,1%; gradiente lineal, de 0%
de B a 100% de B durante 2 min y 100% de B durante 1 min.

Procedimiento de Cromatografia HPLC Preparativa
Phenomenex Luna C18, S5, 21 x 100 mm; flujo - 20 ml/min, deteccién a

220 nm; disolvente - A = metanol al 10%/agua + TFA al 0,1%., B = metanol al
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90%/agua + TFA al 0,1%; gradiente - lineal, de 10% de B a 90% B durante 20

min.

Procedimientos Experimentales Generales para la Preparacion de 3-

(Ariltio~1-(aril)pirazin-2(1H)-ona

Preparacion de 1-aril-pirazina-2,3(1H,4H)-diona

Parte A
o—
/@0\ 0 Nc( o 0
w7 T
H

Se afiadi6 cloruro de etiloxalilo (7,8 g, 6,8 ml, 57 mmol) a una mezcla de 3,4-
dimetoxianilina (4,4 g, 29 mmol) y K2C03 (14 g, 140 mmol) en EtOAc (44 ml) y
agua (12 ml) a 0°C. Después~ de agitar a O°C durante 10 min, se afiadi6 agua
(18 ml); después de lo cual la mezcla se transfirié a un embudo de decantacion
y se extrajo con EtOAc (2 x 40 ml). Los extractos de EtOAc combinados se
filtraron a través de Na,SO, y se evaporaron hasta alcanzar un volumen de

aproximadamente 30 ml. Después de la adicion de 2,2-dimetoxietilamina (3,84,

3,9 ml, 36 mmol), la reaccion se agitd a temperatura ambiente durante una

noche. El solido de color blanco resultante se filtré y después se lavé con

hexano, proporcionando N1-(2,2-dimetoxietil)-N2-(3,4-dimetoxifenil)oxalamida
en forma de un sélido de color purpura-gris claro (6,3 g, rendimiento del 71%).
HPLC 33% a 2,47 min y 63% a 2,79 min. CL EM 1,37 min (M+1 = 281 y 335).
RMN H (CDCl;) 9,15 (s ancho, 1H), 7,76 (s ancho, 1H), 7,41 (d, J = 2,4 Hz,
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1H), 7,06 (dd, J = 2,4, 8,7 Hz, 1H), 6,85 (d, J = 8,7 Hz, 1H), 4,45 (t, J = 55 Hz,
1H), 3,90 (s, 3H), 3,88 (s, 3H), 3,52 (t, J = 5,5 Hz, 2H), 3,42 (s, 6 H).

Parte B

.
5 O
07N o~

Después de la adicion de &cido trifluoroacético (0,12 mi, 1,7 mmol) a una
mezcla de la ariloxalamida preparada en la Parte A (0,50 g, 1,6 mmol) en 4cido
aceético (1,0 ml), la solucién resultante se calentd6 a 125°C durante 20 min
usando un microondas. Después de la evaporacion del disolvente, el residuo se
tritur6 con EtOAc, proporcionando 1-(3,4-dimetoxifenil)pirazina-2,3(1H 4H)-

diona en forma de un sélido de color blanco (1,1 g, rendimiento del 92%

)
)
HPLC 1,83 min. CL EM 1,20 min (M+1 = 249). RMN H (CD;0D) 7,06 (m, 2H)
6,97 (m, 1H), 6,56 (d, J = 5,7 Hz, 1H), 6,45 (d, J = 57 Hz, 1H), 3,89 (s, 3H)
3,85 (s, 3H).

Preparacion de la 3-tio-1-aril-pirazin-2(1H)-ona sustituida deseada

Procedimiento 1

Parte C

LSS
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Se afadio lentamente cloruro de tionilo (0,28 g, 0,17 ml, 2,4 mmol) a una
solucion agitada de la 1-aril-pirazina-2,3(1H,4H)-diona preparada en la Parte B
(0,54 g, 2,2 mmol) en EtOAc (0,88 ml) y DMF (0,44 ml) a 45°C. Después de
agitar de 55 a 60°C durante 2 h, la reaccién se transfirid a un embudo de
decantacion, se diluyo con EtOAc y KHCO3; 2 N y se extrajo con EtOAc (2
veces). Las fases organicas combinadas se lavaron con KHCO; 2 N y agua;
después de ello, las fases acuosas combinadas se extrajeron con CH,Cl,.
Todas las fases organicas se combinaron antes del secado sobre MgSOs,
proporcionando  3-cloro-1-(3,4-dimetoxifenil)pirazin-2(1H)-ona (0,34 g,.
rendimiento del 59%). HPLC 2,33 min. CL EM 1,00 min (M+1 = 267/269). La
cloropirazinona se us6 en las etapas posteriores sin purificacion adicional.

Parte D

00 Ol
Ci S

N | " v

Se afadio 4-clorobencilmercaptano (Yi mg, 0,059 ml, 0,45 mmol) a una
suspension agitada en THF (1,0 ml) de hidruro sédico (dispersion en aceite al
60%, 18 mg, 0,45 mmol), que se habia lavado previamente 3 veces con
hexano. La reaccion se agit a temperatura ambiente durante 20 min hasta que

se convirtio en una masa sélida; después de ello, se afadio la cloropirazinona
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preparada en la Parte C (100 mg, 0,38 mmol) en THF (5 ml), dando como
resultado desprendimiento de gas. Después de agitar a temperatura ambiente
durante 40 min, la reaccion se diluy6 con CH,Clo/H,0, se extrajo con CH,Cly (2
veces) y se secod sobre MgSQO,, proporcionando 220 mg de producto en bruto
despues de la evaporacion del disolvente. El producto deseado se purifico por
cromatografia sobre gel de silice (12 g) empleando un gradiente de elucion
(EtOAc al 0 - 100%/hexano durante 12 min) para eluir la 3-(4-clorobenciltio-1-

(3,4-dimetoxifenil)pirazin-2(1H)-ona deseada (130 mg, rendimiento del 89%).

Procedimiento 2

Una solucion de la 1-aril-pirazina-2,3(1H,4H)-diona Ppreparada en |la
Parte B (67 mg, 0,27 mmol), diisopropiletitamina (0,15 ml, 0,81 mmol), PyBOP
(0,23 g, 0,46 mmol) y dimetilaminopiridina (13 mg) en DMF (1,2 ml) se agité a
temperatura ambiente durante 15 min. Después de la adicion de 2-
piridiletimercaptano (28 mg, 0,40 mmol), la reaccion se agité a temperatura
ambiente durante 2,5 h antes de ihactivarse mediante la adicion de H,O y
extraccion con EtOAc. Los extractos de EtOAc se lavaron con agua (2 veces) y
salmuera, se secaron sobre MgSO, y se concentraron, produciendo 204 mg del
producto en bruto. La cromatografia sobre silice empleando un gradiente de
elucion con hexano/EtOAc proporcioné el producto deseado 1-(34-
dimetoxifenil)-3-(2-(pirazin-2-il)etiltio)pirazin-2(1H)-ona (17 mg, rendimiento del

17%).

Procedimiento 2a

Se emple6 el mismo procedimiento que se ha descrito en el
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Procedimiento 2 con la excepcidn de que la reaccion se realizé durante 18 h.

Procedimiento 3
Después de la preparacion de la oxalamida como se ha descrito en la
Parte A, puede realizarse el cierre del anillo por calentamiento térmico

prolongado en TFA/HOAc a 78°C durante dia. En el caso de la 3-metoxi-4-(2-

(pirrolidin-1-il)etoxi)anilina que contenia una amina bésica, la reaccién se llevo -

a un valor de pH de 6 a 7 con NaHCO; saturado y después se evapord al
vacio. El residuo se absorbié sobre gel de silice y se purificd por cromatografia
ultrarrapida (NH; 2 N del 5 al 15% en MeOH/CH,CLy), proporcionando la 1-aril-
pirazina-2,3(1H,4H)-diona deseada con un rendimiento del 36%. Este material
se convirti6 posteriormente én el producto final siguiendo el procedimiento

descrito en el Procedimiento 2.

Procedimiento 4

Si la oxalamida que se ha descrito en la Parte A contenia un alcohol
primario o secundario, el calentamiento térmico prolongado en TFA/HOAc a
78°C durante 1 dia no sélo produjo el cierre del anillo sino que ademas convirtié
el resto alcohdlico en un acetato. La 1-aril-pirazina-2,3(1H,4H)-diona resultante
se convirtio en la 3-tio sustituido-1-arilpirazin-2-ona deseada empleando el
Procedimiento 1. Después del tratamiento y la purificacién como se han
descrito en el Procedimiento 1, el producto acetilado se convirtié en la 3-tio
sustituido-1-arilpirazin-2-ona deseada (19 mg, 0,041 mmol) que tenia un
hidroxilo Iibre por disolucion en MeOH (1,0 ml) y H,0 (0,1 ml) y agitacion a

temperatura ambiente durante 1 h después de la adicion de carbonato potasico

X 6)
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(30 mg). Después, la reaccién se diluy6é con CH,Cly/H,0 antes de la extraccion
con CHCl, (2 veces). Después de secar las fases organicas combinadas sobre
MgSQ,, la concentracion proporciond el producto final deseado (16 mg,

rendimiento del 93%).

Procedimiento 5 |

Para tioles débilmente nucledfilos se requirieron condiciones mas fuertes
para realizar la conversion mediada por PyBOP de la 1-aril-pirazina-2,3(1H,4H)-
diona en 3-tio sustituido-1-arilpirazin-2-onas. Por consiguiente, se agitd una
solucion en DMF (0,4 ml) que contenia la 1-aril-pirazina-2,3(1H,4H)-diona
preparada en la Parte B (92 mg, 0,30 mmol), PyBOP (0,27 g, 0,53 mmol) y
diisopropiletilamina (0,16 ml, 0,9 mmol) durante 3 h antes de la adicion de una
solucion de DMF preparada por agitacién de 5-metoxibenzo[d]tiazol-2-tiol (296
mg, 1,502 mmol) con NaH (60,1 mg, 1,502 mmol, se aclaré 2 veces con
hexano) en DMF (0,2 ml) a temperatura ambiente durante 10 min. Después de
agitar a temperatura ambiente durante 7 dias, la mezcla de reaccion se diluy6
con EtOAc y se lavo secuencialmente con agua (2 veces) y salmuera antes de
secarse sobre MgSO;,. Después de la evaporacion del disolvente, se afiadio
CH,Cl, (10 ml) a 0,30 g de producto en bruto. La filtracion para retirar cualquier
solido residual seguido de evaporacion del filtrado proporcioné 0,10 g del
producto en bruto. La purificacion final requirié cromatografia ultrarrapida sobre
12 g de gel de silice usando un gradiente de elucion (EtOAc del 0 al
100%/CHCl,) seguido de HPLC preparativa (YMC S5 ODS 20 x 100 mm, 20
mi/min, del 30 a 100% de B en A durante 10 min. Disolvente A = MeOH al
10%/H20 - TFA al 0,1%, Disolvente B = MeOH al 90%/H20 - TFA al 0,1%),
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proporcionando el producto puro deseado (6,3 mg, rendimiento del 4%).
Procedimiento 6
Procedimientos Experimentales Generales para la Preparacion de 1-(4-(2-
Hidroxi-2-metilpropoxi)-3-metilfenil)-3-(4-(trifluorometoxi)feniltio)pirazin-

2(1H)-ona

Parte A. N1-(2, 2-DimetoxietiI)-N2-(4-metoxibencil)oxalamida

NH
/O/\ Ji ? _THFIEIOAG, DIEA /KH/N\)\ P
CI)J\[( o Yo reﬂujo O/\

.

A una mezcla de (4-metoxifenil)metanamina (9,90 g, 72,2 mmol) en THF
(40 ml) se le afadio lentamente 2-cloro-2-oxoacetato de etilo (10,84 g, 79
mmol). Después de agitar la reaccion a TA durante 15 min, se afiadié una
solucion de 2,2-dimetoxietanamina (9,10 g, 87 mmol) y N, N-diisopropiletilamina
(37,8 ml, 217 mmol) en EtOAc (40,0 ml). La reaccion se calenté a reflujo
durante 18 horas; después de lo cual, tras la refrigeracion a TA, se afadio
NaHCOj3 saturado (50 ml) y la mezcla se extrajo con EtOAc (50 ml). La fase de
EtOAc se seco sobre Na,SO, y se concehtré. El producto en bruto se purifico
por cromatografia sobre gel de silice empleando un gradiente disolvente (de
CHxCl, a MeOH al 5%/CH,Cl,) para eluir la N1-(2,2-dimetoxietil)-N2-(4-
metoxibencil)oxalamida (7,50 g, 25,3 mmol, rendimiento del 35,1%) en forma
de un sélido de color blanco. RMN "H (400 MHz', cloroformo-d) & ppm 9,07 (1 H,
s), 769 (1H,t,J=565Hz), 759 (1 H,d,J =878 Hz), 6,74 (1 H, d, J =878
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Hz), 4,46 (1H,t,J = 5,40 Hz), 3,79 (2 H, s), 3,53 (2 H, 1), 3,44 (6 H, 5), 2,23 (6
H, d, J =5,27 Hz), 1,37 (6 H, s).

Parte B. 3-Hidroxi-1-(4-metoxibencil)pirazin-2(1H)-ona

. o 0
N HOAC/TFA HO
e o, o
\0 (0] N\/ 0/

Una solucion de N1-(2,2-dimetoxietil)-N2-(4-metoxibencilJoxalamida (7,5
g, 25,3 mmol) y TFA (2,340 ml, 30,4 mmol) en AcOH (160 ml) se agité a 135°C
en un tubo cerrado herméticamente durante 1,5 horas. Después de enfriar a TA
y de reftirar los volatiles al vacio, se afiadieron éter etilico (150 ml) y una
solucién ac. sat. de NaHCO; (150 ml). El precipitado resultante se recogio por
filtracion, se lavo con H,O (50 ml) y éter (50 ml) antes del secado a alto vacio
para producir 3-hidroxi-1-(4-metoxibencil)pirazin-2(1H)-ona (5,30 g, 21,68
mmol, rendimiento del 86%) en forma de un solido de color pardo. RMN 'H
(400 MHz, DMSO-dg) & ppm 11,17 (1 H, s a), 7,18 (2 H, d), 6,81 (2 H, d), 6,46
(1H,d,J=577Hz),623 (1H,sa),474 (2H,s),3,24 (1H, s),

Parte C. 1-(4-Metoxibencil)-3-(4-(trif|uofometoxi)feniItio)pirazin-2(1 H)-ona

0 0
Hoj)LN F SH PyBOP, DIEA - F s N
DO S e SUORPA
—_—
N\) o F>ko Fj\o N\/ o

Una mezcla de 3-hidroxi-1-(4-metoxibencil)pirazin-2(1H)-ona (2,0 g, 8,61
mmol), PyBOP (7,84 g, 15,07 mmol) y N,N-diisopropiletilamina (4,51 ml, 25,8
mmol) en DMF (40 ml) se agité a TA en atmésfera de N, durante 3 horas,
después de lo cual se afadio 4-(trifluorometoxi)bencenotiol (2,007 g, 10,33

mmol). Después de agitar durante 18 horas mas, la reaccion se diluy6é con

réc(;
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NaHCO; ac. saturado (65 ml) y después se extrajo con EtOAc (60 ml). La fase
de EtOAc se seco sobre Na,SO4 y se concentrd. El producto en bruto se
purificd por cromatografia sobre gel de silice empleando un gradiente
disolvente (de hexano a EtOAc al 75%/hexano) para eluir 1-(4-metoxibencil)-3-
(4-(trifluorometoxi)feniltio)pirazin-2(1H)-ona (2,76 g, 6,42 mmol, rendimiento del
74,6%) en forma de un sdlido de color blanco. RMN 'H (400 MHz, cloroformo-d)
dppm 7,58 (2H, d, J =8,78 Hz), 7,21-7,35 (4 H, m), 7,02 (1 H, d, J = 4,52 Hz),
6,90 (2H,d,J =878Hz), 6,85 (1H,d,J =427 Hz), 503 (2 H, s), 3,81 (3H, s).

Parte D. 3-(4-(Trifluorometoxi)feniltio)pirazin-2(1H)-ona

0] 0
S S
E F /©/ WI)LN/\Q TFA, reflujo E F Q/ \l(lLNH
Fj\O N\/ 0/ F>‘\O N\%

Una solucion de 1-(4-metoxibencil)-3-(4-(trifluorometoxi)feniltio)-pirazin-
2(1H)-ona (2,76 g, 6,76 mmol) en TFA (25 ml) se agit6 a la temperatura de
reflujo durante 2 dias. Como el andlisis por CL-EM revel6 que atin quedaba un»
28% de MP, la reaccion se agitd durante 7 dias. Después de la retirada del TFA
al vacio, el producto en bruto se purificé por cromatografia sobre gel de silice
empleando un gradiente disolvente (de hexano a EtOAc al 100%) para eluir la
3-(4-(trifluorometoxi)feniltio)pirazin-2(1H)-ona (1,60 g, 5,27 mmol, rendimiento
del 78%) en forma de un sélido de color blanquecino. RMN "H (400 MHz,
cloroformo-d) 6 ppm 7,61 (2 H, d, J = 9,03 Hz), 7,29 (2 H, d, J = 7,78 Hz), 7,24
(1H,d, J=4,02Hz), 7,07 (1 H, d).

Parte E. ~ 1-(4-(2-Hidroxi-2-metilpropoxi)-3-metilfenil)-3-(4-

(trifluorometoxi)feniltio)pirazin-2(1H)-ona

165
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0\>< Cul, K3P0,, dioxano S
ensdicentt e udisns
Br \N/\/N\ F:sc\o N~

H

Una mezcla de 3-(4-(trifluorometoxi)feniltio)pirazin-2(1H)-ona (100 mg,
0,347 mmol), 1-(4-bromo—2-metiIfenoxi)-2—meti|propan-2-o| (90 mg, 0,347
mmol), N1,N2-dimetiletano-1,2-diamina (92 mg, 1,041 mmol), yoduro de cobre
(1) (19,82 mg, 0,104 mmol) y KsPO4 (221 mg, 1,041 mmol) en dioxano (1,0 ml)
se agitd a 115°C en un tubo cerrado herméticamente durante 2 horas. Después
de la retirada del precipitado por filtracién, el filtrado se concentré. El producto
en bruto se purifico por cromatografia sobre gel de silice empleando un
gradiente disolvente (de hexano a EtOAc al 100%) para eluir la 1-(4-(2-hidroxi-
2-metilpropoxi)-3-metilfenil)-3-(4-(trifluorometoxi)feniltio)-pirazin-2(1H)-ona
(18,65 mg, 0,040 mmol, rendimiento del 11,52%) en forma de un sélido de color
blanquecino. RMN "H (500 MHz, metanol-d3) 6 ppm 7,62 - 7,68 (2 H, m), 7,37
(2H,d,J=7,97 Hz), 7,21 -7,28 (3H, m), 7,16 (1 H, d, J = 4,40 Hz), 7,02 (1 H,
d, J=825Hz),3,84 (2H,s),2,31(3H,s), 1,36 (6 H,s).

Procedimiento 7
Procedimientos Experimentales Generales para la Preparacién de 3-(4-

Clorofenetoxi)-1-(4-(2-hidroxi-2-metilpropoxi)fenil)pirazin-2(1H)-ona

o X
) oN/O/ OH
O

Parte A. 2-(4-Clorofenetoxi)-3-metoxipirazina
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OH Ci (0]
/O/\/ %N NaHMDS, THF @/\/ %N
Cl = Cl ‘ v 7

A una mezcla de 2-(4-clorofenil)etanol (1,246 g, 7,96 mmbl) en THF se le

\J

anadié bis(trimetilsililjamida sédica 1,0 M en THF (6,92 ml, 6,92 mmol).
Después de agitar a TA en atmésfera de nitrégeno durante 18 horas, la
reaccion se diluyd con una solucion de NaHCOs saturado (65 ml) y se extrajo
con EtOAc 720 ml). La fase de acetato de etilo se seco sobre Na,SO, vy se
concentro. El producto en bruto se purificé por éromatografia sobre gel de silice
empleando un gradiente disolvente (de hexano a 30% acetato de etilo) para

eluir la 2-(4-clorofenetoxi)-3-metoxipirazina (1,25 g, 4,72 mmol, rendimiento del

68,3%) en forma de un aceite transparente. RMN 'H (500 MHz, CDCl3) & ppm

7,61-7,64 (1H,m), 7,59-7,61(1H,m),7,26-7,30 (2 H, m), 7,20 - 7,24 (2 H,

m), 7,15 (1 H, d, J = 8,52 Hz), 4,49 - 4,63 (2 H, m), 4,02 (3 H, s), 312 (2 H. t, J
= 7,29 Hz).

Parte B. 3-(4-Clorofenetoxi)pirazin-2(1H)-ona

o~ 0

o o o
©:N\ o /@/\/ \IH%N NaHCO,, DMA, 135°C Q/V jl/lgN
N\/ N\)
s cl cl 7

Una mezcla de benzo[d]tiazol-2-tiol (1,264 g, 7,56 mmol), 2-(4-

clorofenetoxi)-3-metoxipirazina (1,00 g, 3,78 mmol) y NaHCOs (1,587 g, 18,89
mmol) en DMA (10 ml) se agité a 135°C durante 6 horas. Después de enfriar a
TA, la mezcla se diluyd con una solucién de NaHCO; saturado (65 ml) y
después se extrajo con EtOAc (60 ml). La fase de EtOAc se secd sobre

NazSO4 y se concentré. El producto en bruto se purifico por cromatografia

| &>
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sobre gel de silice empleando un gradiente disolvente (de hexano a EtOAc al
100%) para eluir la 3-(4-clorofenetoxi)pirazin-2(1H)-ona (477 mg, 1,808 mmol,
rendimiento del 47,9%) en forma de un sélido de color blanquecino. RMN 'H
(400 MHz, cloroformo-d) 6 ppm 7,27 - 7,31 (2 H, m), 7,19 - 7,25 (2 H, m), 6,95
(1H, d,J=4,27Hz),6,89 (1H,d,J=452Hz),4,54 (2 H,t J =753 Hz), 3,14
(2H,t,J=7,40 Hz).

Parte C. 3-(4-Clorofenetoxi)-1-(4-(2-hidroxi-2-metilpropoxi)fenil)pirazin-
2(1H)-ona

A SUsas
SO O — OO

Una mezcla de 3-(4-clorofenetoxi)pirazin-2(1H)-ona (25 mg, 0,100
mmol), KsPO4 (63,5 mg, 0,299 mmol), yoduro de cobre (1) (18,99 mg, 0,100
mmol), 1-(4-bromofenoxi)-2-metilpropan-2-ol y N,N-dimetiletilendiamina (0,032
ml, 0,299 mmol) en dioxano (1,0 ml) se agit6 a 110°C durante 60 min. Después
de la retirada del precipitado por filtracion, el filtrado se concentré. El producto
en bruto se purifico por cromatografia sobre gel de silice empleando un
gradiente disolvente (de CH.Cl, a MeOH al 10%/CH.Cl,) para eluir la 3-(4-
clorofenetoxi)—1-(4-(2-hidroxi-2-meti|propoxi)fenil)pirazin-Z(1H)-ona (31,82 mg,
0,073 mmol, rendimiento del 73,1%) en forma de un sélido de color blanco.
RMN 'H (500 MHz, cloroformo-d) 8 ppm 7,32 (2 H, d), 7,23 - 7,29 (4 H, m), 7,02
(2H,d),684(2H,s),451(2H,t,J=729Hz),3,83(2H,s),3,13 (2 H,1,J =
7,15 Hz), 1,36 (6 H, s).

1 6&
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Se prepararon profarmacos de los alcoholes secundarios y terciarios
seleccionados para mejorar la solubilidad y la exposicion. Las condiciones
convencionales, empleadas para generar ésteres de aminoacidos de todos
menos el éster de glicina de los alcoholes terciarios, se ejemplifican en el

5 Ejemplo 193. La preparacion del éster de glicina de los alcoholes terciarios se
ejemplifica en el Ejemplo 202. La preparacion de un éster de fosfato se

ejemplifica por el Ejemplo 204.

EJEMPLO 193
10 2-Aminoacetato de 1-(2-metoxi-4-(2-0x0-3-(4-(trifluorometil)feniltio)pirazin-

1(2H)-il)fenoxi)-2-metilpropan-2-ilo

L m
FY@Y;”Q“

Parte A.  2-(terc-Butoxicarbonilamino)acetato de 1-(2-metoxi-4-(2-oxo-

15 3-(4-(trifluorometil)feniltio)pirazin-1(2H)-il)fenoxi)-2-metilpropan-2-ilo

N 0

o o M MM o
%Q/ LN

>3?
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A una suspension agitada del alcohol preparado en el Ejemplo 36 (3,0 g,
6,4 mmol), 4-pirrolidinopiridina (0,95 g, 6,4 mmol) y BOC-glicina (3,4 g, 19
mmol) en CH,Cl, (60 ml) a 42°C se le afiadié N,N'-diisopropilcarbodiimida 3,0
mi, 19 mmol) durante 3,5 h. Después de agitar a la temperatura de reflujo
durante 2,5 h, el analisis por HPLC mostro que ain quedaba un 25% del
alcohol. Se afiadio mas cantidad de BOC-glicina (3,4 g, 19 mmol) seguido de
mas cantidad de N,N'-diisopropilcarbodiimida (3,0 ml, 19 mmol) que se afiadié
lentamente durante 3,5 h; después de ello, el analisis por HPLC mostro que
aun quedaba <5% del alcohol. La reaccién se dejo enfriar a TA antes de la
adicion de hidrazina monohidrato (18 ml, 370 mmol). Después de agitar durante
5 minutos, la mezcla de reaccién se enfrié a 0°C y se filtrd. Los filtrados se
lavaron secuencialmente con HCI 1 M frio (3 x 20 ml) y NaHCO; frio al 2% (3 x
20 ml) antes del secado sobre MgSO, y la concentracion al vacio,

proporcionando 5,6 g del producto en bruto. La cromatografia (gel de silice,

malla 230-400, gradiente de elucion: EtOAc del 0 al 60%/hexano durante 47

min) del residuo proporcion6 el éster deseado (3,9 g, rendimiento del 88%).

HPLC 4,42 min. CL EM (M+1 = 624), RMN H (CDCly) 7,72 (m, 4H), 7,12
(d, J =44 Hz, 1H), 7,02 (d, J = 4,4 Hz, 1H), 7,00 (d, J = 8,3 Hz, 1H), 6,99 (d, J
=2,5Hz, 1H), 6,90 (dd, J = 2,5y 8,3 Hz, 1H), 4,21 (s, 2H), 3,87 (s, 3H), 3,78
(m, 2H), 1,61 (s, 6H), 1,45 (s, 9H).

Parte B.  2-Aminoacetato de 1-(2-metoxi-4-(2-ox0-3-(4-

(trifluorometil)feniltio) pirazin-1(2H)-il)fenoxi)-2-metilpropan-2-ilo
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o A
Nise

El éster de glicinato de BOC descrito en la Parte A (3,9 g, 6,2 mmol) se
trato con 1:2 de TFA/CH.CI, (145 ml) a TA durante 25 min. Después de la
retirada de los volatiles al vacio, el TFA residual se retiré por coevaporacion
con CH,Cl, (3 x 8 ml) y sécado al vacio durante 20 min. Después de la
disolucion en CH.Cl, (70 ml), la solucién se lavé con NaHCO; frio al 5% (3 x 30
ml), se secé sobre MgSOy, y se concentrd, produciendo 3,3 g del producto en
bruto. La purificacién por cromatografia ultrarré?pida (120 g gel de silice, MeOH
del 0 al 5%/CH,Cl, durante 24 min) proporcion:é la amina libre deseada (2,5 g,
rendimiento del 77%). - :

HPLC 3,72 min. CL EM 2,18 min (M+1 = 524), RMN H (CDCl5) 7,75 (d, J =.8,7
Hz, 2H), 7,72 (d, J = 8,7 Hz, 2H), 7,14 (d, J = 4,4 Hz, 1H), 7,02 (d, J = 4,4 Hz,
1H), 7,00 (d, J = 8,5 Hz, 1H), 6,99 (d, J = 2,4 Hz, 1H), 6,92 (dd, J = 2,4 y 85
Hz, 1H), 4,24 (s, 2H), 3,89 (s, 3H), 3,36 (m, 2H), 1,63 (s, 6H), 1,54 (s ancho,
2H).

EJEMPLOS 194 A 201

Los Ejemplos 104 - 201 se prepararon de una manera similar al Ejemplo
193 usando el alcohol apropiado y BOC glicina seguido de retirada del TFA del
grupo BOC

23Y
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TABLA 4

Esteres de Profarmaco de Glicina

N° de

Ejemplo

Ester de
glicina del
Ejemplo
N°

HPLC

1)

(Proc.

CL
EM

RMN 'H
(CDCI,)

194

38

3,86

540

756, J=03Hz 2A) 727 @ J=93
Hz, 2H), 7,18 (d, J = 4,4 Hz, 1H), 7,06 (d,
J =44 Hz, 1H), 7,01 (d, J = 22 Hz, 1H)
6,99 (d, J = 8,2 Hz, 1H), 6,86 (dd, J = 2,2
y 8,2 Hz, 1H), 4,15 (s, 2H), 3,76 (s, 3H)
3,17 (s, 2H), 1,50 (s, 6H).

195

32

3,59

470

TAT(d, J=8,7 Hz, 2H), 7,27 (d. J = 8.7
Hz, 2H), 7,11 (d, J = 4,4 Hz, 1H), 6,98 (d,
J =23 Hz, 1H), 6,97 (d, J = 8,5 Hz, 1H),
6,95 (d, J = 4,4 Hz, 1H), 6,88 (dd, J = 2,3
y 8,5 Hz, 1H), 4,20 (s, 2H), 3,86 (s, 3H),
3,33 (s, 2H), 2,40 (s, 3H), 1,50 (s, 6H).

196

o0

3,78

484

734 (d, J=83Fz 2H), 72 [@ =83
Hz, 2H), 7,05 (d, J = 4,4 Hz, 1H), 6,92 (d,
J =22 Hz, 1H), 6,90 (d, J = 8,2 Hz, 1H)
6,87 (d, J = 4,4 Hz, 1H), 6,83 (dd, J = 2,2
y 8,2 Hz, 1H), 4,14 (s, 2H), 3,79 (s, 3H),
3,27 (s, 2H), 2,63 (¢, H = 7,7 Hz, 2H), 1,54
(s, 6H), 1,19 (t, J = 7,7 Hz, 3H).
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Ester de
’ HPLC

N°de | glicina del CL RMN 'H
(Proc.
Ejemplo | Ejemplo EM (CDCly)

1)
NO

197 65 482 | 7,25-7,09 (m, 8H), 6,87 (d, J = 4.4 Hz,
1H), 6,80 (d, J = 9,4 Hz, 1H), 4,09 (s, 2H),
3,30 (2, 2H), 3,23 (dd, J = 7,2, 9,8 Hz,
2H), 2,94 (dd, J = 7,2'y 8,2 Hz, 2H), 2,58
(c, J = 7,6 Hz, 2H), 1,55 (s, 6H), 1,13 (t, J
=7,6 Hz, 3H).

198 87 924 | RMN 'H (400 MHz, cloroformo-d) § ppm
8,40 (2H,sa), 7,59 (2H,d,J=878 Hz),
7,28 (2 H, d, J = 8,03 Hz), 7,09 - 7,23 (3
H, m), 6,97 (2 H, d, J = 4,27 Hz), 4,22 (2
H,sa),379(2H,s a), 2,27 (3 H,s), 1,62
(6H,s)

199 - 88 544 | RMN 'H (500 MHz, metanol-d;) & ppm
7,65(2H,d,J=9,07Hz),7,61(1H,d,J=
2,47 Hz), 7,34 - 7,43 (3H, m), 7,23 - 7,29
(2 H, M), 7,16 (1 H, d, J = 4,40 Hz), 4,38
(2H,s),375(2H,s),1,68 (6H,s)

200 123 ‘ 486 | RMN 'H (500 MHz, metanol-ds) & ppm
| 7,38 (1H,d,J=440Hz), 7,29 (2 H, dd, J
=8,52, 5,50 Hz), 7,19 - 7,25 (3 H, m), 6,98
-7,05 (3H, m), 4,29 (2 H, s), 3,74 (2 H, s),
3,31-335(2H,m), 298 (2 H,1 J=756
Hz), 2,28 (3H,s), 1,67 (6 H, 5)
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Ester de
HPLC 1
N°de | glicina del CL RMN 'H
(Proc.
Ejemplo | Ejemplio EM (CDCIy)
N° K
201 113 468 | RMN 'H (500 MHz, metanol-d;) & ppm

7,39 (1 H, d, J = 4,40 Hz), 7,25 - 7,31 (4
H,m), 7,17 -7,25 (4 H, m), 7,03 (1 H, d, J
= 8,25 Hz), 428 (2 H, s), 3,74 (2 H, s),
3,24 - 3,39 (2 H, m), 2,91 - 3,04 (2 H, m),
2,28 (3H,s), 1,67 (6H,s)

Si se desea, los ésteres profarmaco de aminoacidos pueden convertirse

en la sal HCI correspondiente. Por ejemplo, la sal HC! del Ejemplo 197 se

preparé disolviendo el compuesto (0,655 mg, 1,36 mmol) en CH,Cl, (10 ml) y

MeOH (1 ml) y enfriando a -30°C. Se afiadié HCI 1 N en éter (2,3 ml, 1,7 equiv.)

con agitacion. La evaporacion al vacio proporciond la sal deseada (0,71 g).

La CL EM era idéntica a la de la base libre. RMN H (CD3;0D) 7,30 (d, J =
4,4 Hz, 1H), 7,20 (m, 4H), 7,13 (m, 4H), 6,93 (d, J = 8,5 Hz, 1H), 4,19 (s, 2H),
3,64 (s, 2H), 3,23 (dd, J = 7,4, 15,4 Hz, 2H), 2,90 (dd, J = 8,0 y 15,4 Hz, 2H),
2,62 (c, J =7,5 Hz, 2H), 1,59 (s, 6H), 1,14 (t, J = 7,5 Hz, 3H).

2-Amino-3-metilbutanoato

EJEMPLO 202
de 1-(2-metoxi-4-(2-ox0-3-(4-

(trifluorometil)feniltio)pirazin-1(2H)-il)fenoxi)propan-2-ilo

237



10

15

20

-142-

TS
e e ie

A una mezcla agitada del alcohol descrito en el Ejemplo 71 (0,882 g,

F3

1,949 mmol), 4-dimetilaminopiridina (0,714 g, 5,85 mmol) y N-(t-butoxicarbonil)-
L-valina (1,271 g, 5,85 mmol) en 18 ml de CH,Cl, a ta se le afiadio WSC (1,121
g, 5,85 mmol). Después de agitar a temperatura ambiente durante 30 min, la
mezcla de reaccién se transfiri6 a un embud'o de decantacién, se lavd con
H,SO; frio al 5% (3 veces), Na,CO3 al 5% (2 veces) y agua y s secé sobre
MgSO,. La evaporacion del disolvente proporciond 1,03 g de producto en bruto
en forma de la BOC amina. El producto en bruto se disolvié en una mezcla 1:2
de TFA/CH,Cl, (18 ml). Después de agitar durante 15 min, el disolvente se
evapord al vacio. El residuo se transfiri6 a un embudo de decantacién con
CH;Clp, se lavd con Na,COs frio al 5% (2 veces) y se secé sobre MgSO,,
proporcionando 790 mg del producto en bruto después de la evaporacion del
disolvente. El producto se purificé por cromatografia ultrarrapida (80 g gel de
silice, gradiente de elucién: MeOH del 1 al 8%/CH,Cl, durante 24 min),
proporcionando el éster de valina desdado en forma de una base libre (0,69 g,
rendimiento del 64%).

HPLC (Proc. 1) 3,84 min. CL EM 2,26 min (M+1 = 552), RMN H (CDCl,)
7,74 (d, J=8,7 Hz, 2H), 7,72 (d, J = 8,7 Hz, 2H), 7,13 (d, J = 4,4 Hz, 1H), 7,02
(d, J=4,4Hz, 1H), 7,00 (d, J = 8,5 Hz, 1H), 6,99 (d, J = 2,4 Hz, 1H), 6,91 (dd, J
=2,4y85Hz, 1H), 5,34 (m, 1H), 4,12 (m, 2H), 3,86 (d, 3H), 3,30 (t, J = 5,2 Hz,
1H), 2,05 (m, 1H), 1,40 (d, J = 6,4 Hz), 0,98 (m, 3H), 0,92 (m, 3H).

238
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La sal HCI del Ejemplo 176 se prepar6 disolviendo el compuesto en
CH,Cl, (9 ml). Después de enfriar la solucion a -30°C, se afiadio HCl 1 N en
éter (2,85 ml, 1,7 equiv.) con agitacion. El precipitado de color amarilio se
recogio y se seco, proporcionando la sal HCI (0,74 g).

La CL EM era idénticé a la de la base libre. RMN H (CDCl3) 7,74 (d, J =
8,7 Hz, 2H), 7,79 (m, 4H), 7,33 (d, J = 4,4 Hz, 1H), 7,18 (d, J = 8,5 Hz, 1H),
7,15(d, J =24 Hz, 1H), 7,02 (dd, J = 2,4 y 8,5 Hz, 1H), 5,51 (m, 1H), 4,24 (m,
2H), 3,86 (d, 3H), 3,33 (s, 1H), 2,30 (m, 1H), 1,41 (d, J = 6,4 Hz), 1,12 (m, 6H).

EJEMPLO 203
2-Amino-3-metilbutanoato de (25)-1,1,1-trifluoro-3-(2-metoxi-4-(2-oxo-3-(4-

(trifluorometil)feniltio)pirazin-1(2H)-il)fenoxi)propan-2-ilo

)/INHZ
o

o
o A
o
S /@ F ]
AR
1

o

F

De una manera analoga a la descrita en el Ejemplo 96, se prepard el
ester de valina del alcohol descrito en el Ejemplo 79.
CL EM a t = 2,35 min. (m+1 = 606) columna Phenomenex S5 C18 4.6 x 30 mm
/ gradiente de 90:10:0,1 a 10:90:0,1 de agua-MeOH-TFA durante 2 min a 5
mi/min con 1 min mantenido al final del gradiente.

RMN "H (500 MHz, CDCI3) § ppm 0,97 (dd, J = 35,13, 6,92 Hz, 6 H), 1,97 -
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2,20 (m, 1H),342(d, J=4,78 Hz, 1 H), 3,86 (s, 4 H), 4,26 - 4,36 (m, 1 H), 4,44
(dd, J = 11,08, 3,53 Hz, 1 H), 5,73 - 5,87 (m, 1 H), 6,91 (dd, J = 8,56, 2.27 Hz, 1
H), 8,97 - 7,06 (m, 2 H), 7,13 (d, J = 4,53 Hz, 1 H), 7,58 (s, 1 H), 7,66 - 7,77 (m,
4 H)

5
EJEMPLO 204
3,3-Difluoro-1-((2-metoxi-4-(2-oxo0-3-(4-(trifluorometoxi)-feniltio)pirazin-
1(2H)-il)fenoxi)metil)ciclobutilfosfato sédico
)
/g<0Na
0" 'ONa
0 /@io\/b(F
o
FiC.,, N\/
10
Parte A. 3,3-Difluoro-1-((2-metoxi-4-(2-ox0-3-(4-
(trifluorometoxi)feniltio)pirazin-1(2H)-il)fenoxi)metil)ciclobutilfosfato  de
dibencilo
0]
o
OH N ¥4
oA s LN o A
ﬁ,’ j)( Q Vbi N OS%N@[O/ F
N ' . O DCE FiCeg NS
15 A una mezcla de diisopropilfosforamidita de dibencilo (135 mg, 0,390 -
mmol), 1-(4-((3,3-difluoro-1-hidroxiciclobutil)metoxi)-3-metoxifenil)-3-(4-

(trifluorometoxi)feniltio)pirazin-2(1H)-ona (Ejemplo 75) (69 mg, 0,130 mmol) y
1H-1,2,4-triazol (27,0 mg, 0,390 mmol) en DCE (20 ml) se agité a la

temperatura de reflujo durante 6 horas. La mezcla se enfrio a TA. se afadio
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lentamente peroxido de hidrogeno al 30% en agua (10 ml) y la mezcla se agit6
a TA durante 30 min. La mezcla se diluyd con una solucion de tiosulfato sodico
acuoso al 10% (40 ml) y se extrajo con DCM (50 ml). La fase de DCM se sec6
sobre sulfato sddico y se concentrd. El producto en bruto se purificd con una
Columna de gel de silice ISCO (40 g) y el producto se eluy6 con hexano a
acetato de etilo al 100% en 10 min. Se produjo 3,3-difluoro-1-((2-metoxi-4-(2-
oxo-3-(4-(trifluorometoxi)feniltio)pirazin-1(2H)-il)fenoxi)metil)ciclobutilfosfato  de
dibencilo (79 mg, 0,100 mmol, rendimiénto del 77%) en forma de un sélido de
color blanquecino. RMN 'H (400 MHz, cloroformo-d) & ppm 7,57 - 7,66 (2 H, m),
7,27 -7,39 (12 H, m), 7,13 (1 H, d, J = 4,53 Hz), 6,81 - 7,00 (4 H, m), 4,97 -
5,14 (4 H,m), 4,29 (2 H, s), 3,75 (3 H, s), 2,93 - 3,20 (4 H, m). |

Parte B. 3,3-Difluoro-1-((2-metoxi-4-(2-0x0-3-(4-

(trifluorometoxi)feniltio)pirazin-1(2H)-il)ffenoxi)metil)ciclobutilfosfato

sodico
0]
_b-oea I!,,ONa
o’ OBzI 0" “ONa
0 ° F
KOO e RO
FiCo /© F3C\o NI 2
Una solucion de 3,3-difluoro-1-((2-metoxi-4-(2-oxo-3-(4-

(trifluorometoxi)feniltio)pirazin-1(2H)-il)fenoxi)metil )ciclobutilfosfato de dibencilo
(79 mg, 0,100 mmol) en TFA (2 ml) se agité a TA durante 3,5 horas. La mezcla
se concentro. El producto en bruto se purificé por HPLC prep. (Phenomenex,
Luna 5 micrémetros, 25 x 250 mm, caudal = 30 ‘mI/min, gradiente = de 20% de
A a 100% de B en 10 min, A = 90% de H20/10% de MeOH/0,1% de TFA, B =
10% de H20/90% de MeOH/0,1% de TFA). Rendimiento de 46 mg, 0,075

24|
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mmol, en forma de una goma de color amarillo. A la goma de color amarillo en
ACN (2 ml) se le afiadio bicarbonato sodico acuoso 0,5 N (302 pl, 0,151 mmol)
y la mezcla se diluyd con agua (5 ml). Después, la solucién se liofilizd. Se
produjo  3,3-difluoro-1-((2-metoxi-4-(2-oxo-3-(4-(trifluorometoxi)feniltio)pirazin-
1(2H)-il)fenoxi)metil)ciclobutilfosfato sédico (51,08 mg, 0,078 mmol, rendimiento
del 78%) en fdrma de un polvo de color blanquecino. EM (M+H = 611). RMN 'H
(400 MHz, MeOD) 6 ppm 7,54 - 7,63 (2H, m), 7,19 - 7,33 (3 H, m), 7,02 - 7,17
(3H, m), 6,91 (1H,dd, J=2844, 2,39 Hz), 428 (2 H, s), 3,80 (3 H, s), 3,13 -
3,32 (2 H, m), 2,75 - 2,90 (2 H, m).

EJEMPLO 205
1-(2-Metoxi-4-(2-0x0-3-(4-(trifluorometoxi)feniltio)pirazin-1(2H)-il)fenoxi)-2-

metilpropan-2-ilfosfato sodico

0
l!_oH

_P
0" “oH
(0]
O Q
S
N \/
F4CO

De una manera analoga a la descrita en el Ejemplo 204, se preparo el
profarmaco de fosfato del alcohol descrito en el Ejemplo 38. EM (M-H = 561).
RMN "H (400 MHz, MeOD) & ppm 7,57 (2 H, d,AJ =8,56 Hz), 7,28 (2 H, d, J =
8,31 Hz), 7,20 (1 H, d, J = 4,28 Hz), 6,97 - 7,12 (3 H, m), 6,88 (1 H, dd, J =
8,56, 2,27 Hz), 4,00 (2 H, s), 3,78 (3 H, s), 1,48 (6 H, s).

PARS
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Las siguientes descripciones experimentales ejemplifican la preparacion
de compuestos especificos como se muestra en los Ejemplos 27, 95, 110, 113

y 124.

5 EJEMPLO 27

0 /@O\)(OH
| N Sjl/mn OMe
N NS
1-(4-(2-Hidroxi-2-metilpropoxi)-3-metoxifenil)-3-(2-(piridin-2-il)-
etiltio)pirazin-2(1H)-ona

Siguiendo los procedimientos descritos en las partes A-D del ejemplo

10 134, se convirtid 2-metoxi-4-nitrofenol en 1-(4-(2-hidroxi-2-metilpropoxi)-3-

metoxifenil)pirazina-2,3(1H,4H)-diona. Una solucion de 1-(4-(2-hidroxi-2-

metilpropoxi)-3-metoxifenil)pirazina-2,3(1H,4H)-diona preparada en la Parte ?

(2,28 g, 7,44 mmol), EtN(iPr), (3,9 ml, 22,3 mmol) y PyBOP (6,78 g, 13,0 mmol)

en DMF (35 ml) se agit6 a temperatura ambiente durante 1,5 h. Después de la

15 adicion de 2-piridiletil mercaptano (1,24 g, 8,93 mmol), la reaccion se agité a

temperatura ambiente. Después de agitar durante una noche, la mezcla de

reaccion se concentré parcialmente a presién reducida, inactivando mediante la

adicion de NaHCO; ac. y se extrajo con EtOAc. Los extractos de EtOAc se

lavaron con salmuera, se secaron sobre MgSO, y se concentraron. La

20 cromatografia sobre silice emvpleando un gradiente de elucidn con metanol al

2,5-10%lcloruro de metileno, seguido de cromatografia sobre silice eluyendo

con EtOAc y trituracion con EtOAc/Hexanos produjo el producto deseado 1-(4-
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(2-hidroxi-2-metilpropoxi)-3-metoxifenil)-3-(2-(piridin-2-il etiltio)pirazin-2(1H)-ona
(2,15 g, rendimiento del 68%).

EJEMPLO 95

1-(4-(2-Hidroxi-2-metilpropoxi)-3-metilfenil)-3-(5-(trifluorometil)piridin-2-
iltio)pirazin-2(1H)-ona

Parte A. 2-Metil-1-(2-metil-4-nitrofenoxi)propan-2-ol

2

O\X
/ §< K,C0O,4, ACN/H,0, 150°C
O,N

10
Una mezcla de 2-metil-4-nitrofenol (5,50 g, 35,9 mmol), 2,2-

dimetiloxirano (7,77 g, 108 mmol), K;COj3 (4,96 g, 35,9 mmol) y NaH,PO, (4,31
g, 35,9 mmol) en MeCN (50 ml) y H,0O (8,82 ml) se agit6 a 140°C en una
bomba de acero durante 6 horas. Después de enfriar a TA, la reaccidn se
15 diluy6 con NaHCO; ac. saturado (80 ml) antes de la extraccién con EtOAc (100
ml). La fase de EtOAc se secé sobre Na,SO,4 y se concentro. El producto en
bruto se purificé por cromatografia sobre gel de silice empleando un gradiente
disolvente (de hexano a acetato de etilo al 60%) para eluir 2-metil-1-(2-metil-4-
nitrofenoxi)propan-2-ol (7,3 g, 32,4 mmol, rendimiento del 90%) en forma de un

20 aceite amarillo. EM (M+1 = 226). RMN "H (500 MHz, cloroformo-d) 6 ppm 8,00 -

Ny
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8,15(2H, m), 6,86 (1 H, d, J =880 Hz), 3,90 (2 H, s), 2,33 (3 H, s), 1,40 (6 H,

S).

Parte B. 1-(4-Amino-2-metilfenoxi)-2-metilpropan-2-ol

O\X ' 0\><
/@ oH PAIC, Hy, MeOH @; OH
oN | H,N

2

Una mezcla de 2-meti|—1-(2-metil-4-nitrofenoxi)propan-2—o| (7,30 g, 32,4
mmol) y Pd al 10%/C (0,345 g, 3,24 mmol) en MeOH (150 ml) se hidrogené a 1
atm de H, durante 18 horas. Después de la retirada del Pd/C por filtracion, la
solucion se concentr6 para producir 1-(4-amino-2-metilfenoxi)-2-metilpropan-2-
ol (6,10 g, 29,7 mmol, rendimiento del 92%) en forma de una goma

transparente que se uso a continuacién sin purificacion adicional.

Parte C. N1-(2,2-Dimetoxietil)-N2-(4-(2-hidroxi-2-metilpropoxi)-3-

metilfenil)oxalamida

NH X/o
/(>/\°\><0H 0 \ /[ 2 THF/EtOAc, DIEA HO J@\ o o
—_———
0 . N
HN CI/I‘\’r ? ? reflujo u)kﬂ/ \)\0/
0

0

La lenta adicion de una solucién de 2-cloro-2-oxoacetato de etilo (4,69 g,
34,4 mmol) en THF (30 ml) a una solucion de 1-(4-amino-2-metilfenoxi)-2-
metilpropan-2-ol (6,10 g, 31,2 mmol) en THF (100 ml) dio como resultado Ia
formacién de un precipitado segin se agitaba la reaccién a TA durante 30 min.
En ese momento, se afiadié una solucion de EtsN (13,06 ml, 94 mmol) y 2,2-
dimetoxietanamina (3,94 g, 37,5 mmol) en EtOAc (100 ml) antes de calentar la

mezcla a la temperatura de reflujo durante 25 horas. Después de la

U5
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refrigeracion y la concentracion al vacio, el residuo, tras la dilucién con CH,Cl,,

se extrajo con HCl acuoso 0,5 N (2 x 150 ml). La fase de CH,Cl, se sec6 sobre
sulfato sddico y se concentré para producir N1-(2,2-dimetoxietil)-N2-(4-(2-
hidroxi-2-metilpropoxi)-3-metilfenil)-oxalamida (11,40 g, 30,6 mmol, rendimiento
del 98%) en forma de un sélido de color blanco que se us6 a continuacion sin

purificacion adicional.

Parte D. 3-Hidroxi-1-(4-(2-hidroxi-2-metilpropoxi)-3-metilfenil)pirazin-2(1H)-

ona

Una solucién de N1-(2,2-dimetoxietil)-N2-(4-(2-hidroxi-2-metilpropoxi)-3-
metilfeniljoxalamida (11,4 g, 32,2 mmol) y TFA (2,97 ml, 38,6 mmol) en AcOH
(120 ml) se agité a 135°C en un tubo cerrado herméticamente durante 60 min.
Despueés de la refrigeracion y la concentracion al vacio, la adicion de CH,Cl,
(300 ml) produjo un precipitado que se recogié por filtracion y se lavo con
CHxCl, (150 ml) para producir 3-hidroxi-1-(4-(2-hidroxi-2-metilpropoxi)-3-
metilfenil)pirazin-2(1H)-onav (7,19 g, 23,53 mmol, rendimienfo del 73,1%) en
forma de un solido de color pardo. EM (M+1 = 226). RMN 'H (500 MHz,
metanol-ds) 8 ppm 7,13 - 7,26 (2 H, m), 6,98 (1 H, d, J = 8,52 Hz), 6,50 (1H,d,
J=15,77THz), 6,41 (1H,d,J=6,05Hz), 382 (2H,s),229 (3H,s), 1,35 (6 H,

s). |
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Parte E. 1-(4-(2-Hidroxi-2-metilpropoxi)-3-metilfenil)-3-(5-(trifluorometil)-
piridin-2-iltio)pirazin-2(1H)-ona

O gy SO
NS Fl |
Una mezcla de 3-hidroxi-1-(4-(2-hidroxi-2-metilpropoxi)-3-
metilfenil)pirazin-2(1H)-ona (100 mg, 0,344 mmol), PyBOP (314 mg, 0,603
mmol) y EtN(iPr), (0,180 ml, 1,033 mmol) en DMF (6 ml) se agito a TA durante
3 horas antes de la adicion de 5-(trifluorometil)piridina-2-tiol (74,1 mg, 0,413
mmol). Después de agitar durante 3 dias, la reaccién se diluyé con NaHCO; ac.
saturado (15 ml) antes de la extraccion con EtOAc (20 ml). La fase de EtOAc
se secO sobre Na,SO4 y se concentrd. El producto en bruto se purifico por
HPLC prep. (Phenomenex, Luna 5 micrometros, 30 x 250 mm, caudal = 30
mi/min, gradiente = de 20% de A a 100% de B en 30 min, A =90% de H,0/10%
de MeOH/0,1% de TFA, B = 10% de H20/90% de MeOH/0,1% de TFA).
Después de la concentracion, el residuo en EtOAc (30 ml) se convirtié en la
base libre lavandolo con NaHCO; ac. saturado (30 ml). La fase de EtOAé se
seco sobre Na,SO, y se concentré. Se produjo 1-(4-(2-hidroxi-2-metilpropoxi)-
3-metilfenil)-3-(5-(trifluorometil)piridin-2-iltio)pirazin-2(1H)-ona (22,76 mg, 14%)
en forma de un sélido de color blanquecino. EM (M+1 = 452). RMN 'H (500
MHz, cloroformo-d) & ppm 8,88 (1 H, s), 7,89 - 7,99 (2 H, m), 7,16 - 7,24 (3 H,
m), 7,07 (1 H, d, J = 4,40 Hz), 6,90 (1 H, d, J = 8,52 Hz), 3,84 (2 H, s), 2,30 (3
H, s), 1,39 (6 H, s).

EJEMPLO 110,

¢7
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. SW)L”
~-N N~

1-(4~(2-Hidroxi-2-metilpropoxi)-3-metilfenil)-3-(2-(piridin-2-il etiltio)pirazin-
2(1H)-ona

o X
OJ( 0 OH
OH Cul, K4PO,, dioxano o N s
NH = I N | N
Br H 2
~

N NF

H

Una mezcla de 3-(2-(piridin-2-il)etiltio)pirazin-2(1H)-ona (100 mg, 0,429
mmol), que se preparo por el procedimiento descrito en el Procedimiento 7 con
la excepcion de que se sustituy6 2-(4-clorofenetanol) por 2-(2-piridiletiltiol), 1-
(4-bromo-2-metilfenoxi)-2-metilpropan-2-ol (133 mg, 0,514 mmol), N7,N2-
dimetiletano-1,2-diamina (113 mg, 1,286 mmol), KsPO, (0,106 ml, 1,286 mmol)
y yoduro de cobre (1) (82 mg, 0,429 mmol) en dioxano (1,0 ml), se agitd a
115°C durante 90 min. Después de la refrigeracion a TA, la mezcla de reaccion
se filtrd y el fitrado se concentré. El producto en bruto se purifico por
cromatografia sobre gel de silice empleando un gradiente disolvente (de

hexano a acetato de etilo al 100%) para producir 1~(4-(2-hidroxi-2-metilpropoxi)-

3-metilfenil)-3-(2-(piridin-2-il)etiltio)pirazin-2(1H)-ona (140 mg, 0,340 mmol,

rendimiento del 79%) en forma de un sélido de color blanco. EM (M+H 412).'

RMN "H (400 MHz, MeOD) & ppm 8,67 (1 H, d), 8,48 (1 H, td, J = 7.91, 1.51
Hz), 8,02 (1H, d,J = 8,28 Hz), 7,81 - 7,95 (1 H, m), 7,07 - 7,29 (4 H, m), 6,93 (1
H, d,J =878 Hz), 3,76 (2 H, s), 3,35 - 3,57 (4 H, m), 222 (3 H, s), 1,27 (6 H,

s).

A
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EJEMPLO 113

O\)(
S ONQ OH

1-(4-(2-Hidroxi-2-metilpropoxi)-3-metilfenil)-3-(fenetiltio)pirazin-2(1H)-ona

| o N
S oNH O\XOH S ONOZ i
O - 0 — O

Una mezcla de 3-(fenetiltio)pirazin-2(1H)-ona (25 mg, 0,108 mmol), que

se preparé por el procedimiento descrito en el Procedimiento 7 con la
|

~ excepcion de que se sustituyd 2-(4—clorofenetahol) por 2-fenetiltiol, 1-(4-bromo-

2-metilfenoxi)-2-metilpropan-2-o! (33,5 mg, 0',129 mmol), yoduro de cobre
(20,50 mg, 0,108 mmol), KsPO; (70 mg, 0,323 mmol) y N,N-
dimetiletilendiamina (28,5 mg, 0,323 mmol) en dioxano (1,0 ml) se agité a
115°C durante 2 horas. Después de la refrigeracion a TA, la mezcla de
reaccion se filtrd y el filtrado se concentré. El producto en bruto se purific pof
cromatografia sobre gel de silice empleando un gradiente disolvente (de
hexano a acetato de etilo al 100%) para eluir y producir 1-(4-(2-hidroxi-2-
metilpropoxi)-3-metilfenil)-3-(fenetiltio)-pirazin-2(1H)-ona (26,74 mg, 0,062
mmol, rendimiento del 57,5%) en forma de un sélido de color blanquecino. EM
(M+1 = 411). RMN 'H (500 MHz, metanol-d3) & ppm 7,38 (1H,d,J=4,40 Hz),
7,25-732(4H,m), 716 -7,24 (4 H,m), 7,00 (1 H, d, J = 8,25 Hz), 3,83 (1 H,
s),3,24-3,39(2H,m),2,90-3,05(2H,m), 2,29 (3 H,s),1,35 (6 H, s).
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ENSAYO DE UNION A RADIOLIGANDO PARA LA EVALUACION DE LA
ACTIVIDAD DE MCHR1
Ensayo y Evaluacién Biologica

Los compuestos de Férmula | se caracterizaron inicialmente en un
ensayo de union in vitro para determinar su Ki o su capacidad para antagonizar
la union de un agonista peptidico con el receptor de la hormona concentradora
de melanina humana (MCHR1).

Se prepararon membranas de células HEK-293 transfectadas de forma
estable que expresaban un receptor hMCHR1 mutado (E4Q, A5T) por
homogeneizacion en Dounce y centrifugacion diferencial. Se llevaron a cabo
experimentos de unién con 0,5 -1,0 pug de proteina de membrana incubados en

un total de 0,2 ml de HEPES 25 mM (pH 7,4) con MgCl, 10 mM, EGTA2mMy

BSA al 0,1% (Tampon de union) durante 90 min. Para los ensayos de union

competitiva, se llevaron a cabo reacciones en presencia de [Phe'®, ["21]Tyr'}-
MCH 0,06-0,1 nM y concentraciones crecientes de moléculas de ensayo no
marcadas. Las reacciones se terminaron por filtracion rapida al vacio sobre
placas de 96 pocillos GFC Unifilter revestidas previamente con 0,075 ml de
tampén de unidn que contenia BSA al 1% y se lavaron 3 veces con 0,4 ml de
solucion salina tamponada con fosfato (pH 7,4) que contenia TX-100 al 0,01%.
Los filtros se secaron; se aﬁadiéron 0,05 ml de Microscint 20 a cada pocillo y se
cuantificé posteriormente la radiactividad mediante recuento de centelleo en un
contador de centelleo de microplaca TopCount™ (Packard). Se determinaron
las constantes inhibitorias por analisis de minimos cuadrados no lineal usando
una ecuacion logistica de cuatro parametros.

Datos biolégicos

.50



Los siguientes datos biol6gicos in vitro representativos se midieron en un

ensayo de union para los compuestos de los Ejemplos descritos anteriormente

en este documento:
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Ejemplo | Ki (nM)
113 8
124 9
65 10
110 17
125 17
131 18"
38 20
181 21
67 28
36 33
95 41
155 45
69 49
7 62
27 63
151 64
141 78
172 85
59 125
170 132

23
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| Ejemplo | Ki (nM)
10 141
46 232
178 290
3 576
169 1294
39 1580
157 1730
49 3043
19 3127
28 3153
40 3218
50 4664

EVALUACION DE PROFARMACOS

La capacidad relativa del profarmaco para potenciar la exposicion
(biodisponibilidad) se evalud en un estudio PK de ocho horas usando ratas
Sprague Dawley canuladas (CD, Charles River Breeding Laboratory). Los
compuestos (parentales y ésteres de profarmacos) se administraron p.o. a 2,0
ml/kg en forma de una suspension en metilcelulosa al 0,5%, Tween 80 al 0,1%
en agua a 10 mg/kg p.o. Se tomaron muestras de sangre a 1, 2, 4 y 8 h.
Después de determinar la concentracion de partida, se calculé un AUC para el

estudio de ocho horas.

Evaluacion de la Actividad de MCHR1 In Vivo
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Se colocaron ratas Sprague Dawley macho (CD, Charles River Breeding
Laboratory) que pesaban aproximadamente 240 gramos en jaulas de plastico
individuales con cama de AlphaDri. La habitacion se mantuvo a 22,22°C (72
grados F) y humedad al 50% y un ciclo de 12/12 h de luz/oscuridad, apagando
las luces a las 16:00 horas. Las ratas se condicionaron durante 5 dias antes del
comienzo del estudio a tener una seleccion de alimentos. Un pienso normal
(Harlan Teklad, 2018) que contenia proteina al 18%, grasa al 5% e hidratos de
carbono al 73% y una dieta rica en grasa y en azlcares (Research Diets
(D2327)) que contenia proteina al 20%, grasa al 40% e hidratos de carbono al
40%, en la que los hidratos de carbono eran en su totalidad sacarosa y la grasa
era aceite de soja y de coco. Los estudios habian revelado que las ratas
presentaban una gran preferencia por la dieta rica en grasa y en sacarosa
(preferencia del 80%). Se midi6 diariamente el peso corporal y el consumo de
ambas clases de alimento, asi como la ingesta de agua. El agua estaba
disponible ad libitum durante todo el estudib. El consumo de alimento se
presenta como consumo caldrico diario, que es la suma de los gramos de
pienso multiplicada por las Kcal por gramo (3,5) mas los gramos de pienso rico
en grasa y en azucares multiplicados por Kcal por gramo (4,59).

Se midi6 el peso corporal de valor basal antes del tratamiento
farmacologico el dia 0 del estudio. El consumo de alimento de valor basal era la
media de los 3 dias anteriores al primer tratamiento farmacoldgico. El farmaco
se administré diariamente p.o. a 2,0 mi/kg a las 15:00 horas, comenzando el
dia 0 y continuando diariamente hasta el dia 4 COmOo una suspension en
metilcelulosa al 0,5%, Tween 80 al 0,1% en al'gua a 3,0, 10 y 30 mg/kg p.o.

Todos los datos se evaluaron usando los analisis estadisiticos ANOVA 'y

a3
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Fishers PLSD.
Datos biolégicos
" Ejemplo | Dosis Reduccion de
(mg/kg) Peso frente a
Vehiculo
193 3 VO,7%
10 2,1%
30 3,4%
194 3 0,9%
10 2,7%
30 7.4%
202 30 ‘2,2%
275 7%
113 45 4,2%

Aunque la invencion se ha descrito de acuerdo con varias realizaciones,
5 diversas modificaciones de la misma, ademas de las descritas en este
documento, seran evidentes para los especialistas en la técnica a partir de la

descripcion anterior. También se pretende que dichas modificaciones estén

dentro del alcance de las reivindicaciones adjuntas.

237
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Habiendo descrito la invencion como antecede, se declara como propiedad lo

contenido en las siguientes

REIVINDICACIONES
5 1. Un compuesto de Formula | o una sal farmacéuticamente aceptable del
mismo
R®.
R2
0
1
R jl)LN R3
N\/ R?
I
donde

@ es un anillo fenileno o un anillo heteroarilo que contiene uno o dos
10 atomos de nitrégeno o un atomo de oxigeno;
R' es Z-Y-X-, donde

o) I
XesO,S,—s—,0 |

Y es un enléce, un cicloalquilo de 3 a 6 miembros o una cadena
alquilo; y
15 Z es arilo o heteroarilo;
R? es -E-G-(J), donde m es un nimero entero de 1 a 3;
E es O, S o un enlace;
G es alquilo inferior, fenilalquilo, cicloalquilo, cicloalquilalquilo,

alquilcicloalquilo, cicloalcoxi, alquilcicloalcoxi o cicloalcoxialquilo, y



10

15

20

25

-160-

cada J es independientemente hidrégeno, hidroxilo, CN, -SO,R’, -SR. -
SOR', alquilo inferior, alcoxi inferior, CFs, CF30-, -COOR® o0 -CO-NR®R®
donde cada uno de R* y R® se selecciona independientemente entre el grupo
constituido por H, alquilo Cy.3 y cicloalquilo, o R*® y R® tomados juntos pueden
ser propanodiilo, butanodiilo o pentanodiilo con el 4tomo de N al que estan
unidos para formar una amina ciclica de 4, 5 6 6 miembros que puede estar
opcionalmente sustituida;

R’ es H, alquilo Cy. o cicloalquilo;

R’ es alquilo inferior; y

R® es alquilo Cis, cicloalquilo, alcoxi Ci, halégeno, hidrégeno, -S-
alquilo C4.6, CN, CF30 o CF3;

y donde R*y R® pueden tomarse juntos para formar un anillo de 5 a 7
miembros que estd saturado o parcialmente insaturado y puede incluir
opcionalmente un heterodtomo E que es O 0 0, 1 § 2 atomos de N, donde el
anillo esta sustituido con uno o dos grupos -O-G-(J)n, donde al menos un J es
OH, y que puede estar opcionalmente sustituido con otros sustituyentes como

los indicados para "alquilo” o "heteroarilo";

con la condicién de que cuando @ es un grupo fenileno, E-G y R® no
sean grupos alcoxi inferior no sustituidos iguales, y cuando G es alquilo inferior
y J es H, R® no sea hidrogeno; y | |

cada uno de R® y R® es independientemente hidrogeno, halégeno o
alquilo inferior;

incluyehdo esteres de los mismos, profarmacos de los mismos, solvatos

de los mismos y todos los estereoisémeros de los mismos.

2 S6
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2. El compuesto que se ha definido en la reivindicacion 1, en el que® es

un fenileno o en el que @ es un anillo heteroarilo monociclico o biciclico.

3. Elcompuesto que se ha definido en la reivindicacion 1, en el que @ es

5

4. El compuesto que se ha definido en la reivindicacion 1, en el que @ es

RS R8 2
éf”:l[Rz g
NS SR W
R9 0 R9

10

N

~ 5. El compuesto que se ha definido en la reivindicacién 1, que tiene la

estructura
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' o una sal farmacéuticamente aceptable del mismo o un profarmaco de

cualquiera de los anteriores.

6. El compuesto que se ha definido en la reivindicacion 4, en el que

XesOoS;ylo
R'es Z-Y-X,
donde Y es un enlace o una cadena alquileno de 1 a 3 4tomos; y/o

10 donde Z es fenilo o arilo;

‘ donde Z es heteroarilo; y/o

donde R? es -E-G-J; y/o
donde Ees O 0 S; ylo
donde G es una cadena alquileno o alquilcicloalquilo; y/o

15 | donde J es H, OH, SO,R’, alquilo inferior, alcoxi inferior o CF3; y/o
R? es alquilo Cy.¢, alcoxi C1.6, H 0 halo; y/o
R® es H o alquilo; y/o

R®es H; ylo
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R?y R® pueden tomarse opcionalmente juntos para formar un anillo de 5
a 7 miembros que esta saturado, insaturado o parcialmente insaturado, y
puede incluir un atomo de O o 1 6 2 atomos de N, donde el anillo esta
sustituido con uno o dos grupos -O-G-~(J)n, donde al menos un J es OH, y que

puede estar opcionalmente sustituido con otros sustituyentes como los

indicados para "alquilo" o "heteroarilo”.

7. El compuesto que se ha definido en la reivindicacion 1 o una sal

farmacéuticamente aceptable del mismo

1A

8. El compuesto que se ha definido en la reivindicacion 7, en el que

R'es Z-Y-X;

XesS;ylo

Y es un enlace o una cadena alquileno; y/o

Z es fenilo o piridilo; y/o

EesO;ylo

G es una cadena alquileno o alquilcicloalquilo; y/o
JesHoOH;ylo

R? es H, alcoxi, alquilo o halo; y/o

R®es H o CHs; ylo

R%es H;

66
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donde R? y R® pueden tomarse juntos para formar un anillo de 5 a 7
miembros que esta saturado, insaturado o parcialmente insaturado, y puede
incluir un atomo de O 0 1 6 2 atomos de N, donde el énillo esta sustituido con 1
6 2 grupos -O-G-(J)y, donde al menos un J es OH, y que puede estar

opcionalmente sustituido adicionalmente con alquilo y/o OH.

9. El compuesto que se ha definido en la reivindicacion 1, en el que

Z es arilo o heteroarilo, con cualquiera de los restos Z anteriores sin
sustituir o sustituido con 1, 2 6 3 de amino, halo, alquilo Cy., alquilamino Cy.,
di-alquilamino C,.3, alcoxi Cy.3, tioalquilo Cy.3, trifluoroalcoxi Cy.3, trifluorometilo,
cicloalquilo, cicloalcoxi o heteroarilo; y/o

J es hidrogeno, hidroxilo, CN, -SO,R’, -SR, -SOR’, alquilo inferior,
alcoxi inferior, CF3, CF30-, -COOR® 0 -CO-NR*R®, donde cada uno de R% y R®
se selecciona independientemente entre el grupo constituido por H, alquilo Cy.4
y cicloalquilo, o R® y R® tomados juntos pueden ser propanodiilo, butanodiilo o
pentanodiilo con el atomo de N al que estan unidos para formar 'una amina
ciclica de 4, 5 6 6 miembros opcionalmente sustituida con alquilo inferior, alcoxi

inferior, hidroxilo, CF3 o CF30.

10 El compuesto de la reivindicacién 1, en el que:
Zes
(1) arilo, que esté opcionalmente sustituido con:
a) haldégeno,
b)  alquilo,

c)  alcoxi,

<y



10

15

20

25

262

-166-

d)  polihaloalquilo,
e) polihaloalcoxi,
f) amino, alquilamino o dialquilamino,
g) alquiltio,
h)  OH,
i) un éster, o
) arilo,
(2) heteroarilo, que es:
a) - piridinilo,
b)  pirazinilo, o

c)  pirimidinilo,

~estando cada uno de a), b) o ¢) opcionalmente sustituido con

alquilo, polihaloalquilo, alcoxi o halégeno,

(3)  benzotiazol opcionalmente sustituido con halo o alcoxi,
(4)  benzoxazol opcionalmente sustituido con halo,

(5)  bencimidazol,

(6) tiazol opcionalmente sustituido con arilo o alquilo,

(7)  indanilo,

(8)  quinolinilo opcionalmente sustituido con CF3, o

(9) imidazolidinilo; y/o

Y es un enlace o alquileno; y/o

Xes S, 0,800 S0, ylo

Jes

(1) H,
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(2) -CO-NR™R® donde R™y R® junto con el N al que estan

unidos forman un anillo pirrolidinilo,

(3) OH,
(4) COOH,
(6) COO-alquilo,
(6) SO.,R’, 0
(7)  ésteres de profarmacos que se seleccionan entre glicina
CH; CH
3\ / 3
I hoer
~——0—C—CH,NH, _ —0—C—CH—NH,
, valina y fosfato
( HO 0H>
—o_%L
0—P=0 ylo
mes1062;ylo
—CH;—CH— CH3\ CHy
G es un enlace 0 CHy, (CHy),, (CH,)s, CH3 | —CH,—C— |
[Vava
— CH—CH—CH0CH; | —CH,—CH—CF; _ cicloalquilo que es , 0

>

cicloalcoxi que es ~\__/ ;

EesO;ylo

donde R* y R® pueden tomarse opcionalmente juntos para formar un
anillo insaturado o aromatico, de 5 6 6 miembros, que contiene uno o dos

atomos de N, donde el anillo est4 opcionalmente sustituido con hidroxialquilo
CH; CHjy
\/
quees —C—OH,yes

262
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OH

g L0 L

y donde R? y R® pueden tomarse opcionalmente juntos para formar un

/

anillo que contiene O, saturado o parcialmente insaturado, de 6 miembros,
donde el anillo esta opcionalmente sustituido con hidroxialquilo, alquilo y/o OH;
y/o

R3 es H, alcoxi, hidroxialquilo, alquilo, halo o hidroxialcoxi; y/o

R® es H, halo o alquilo; y/o

RY es H.

1. El compuesto de la reivindicacion 7, en el que Z se selecciona entre ¢l
grupo constituido por fenilo, naftilo, piridinilo, pirimidinilo, pirazinilo,

bencimidazolilo y benzoxazolilo.

12.  El compuesto de la reivindicacion 7, en el que R® es alcoxi Ci-Cs 0

alquilo C4-g.

PN

13.  El compuesto de la reivindicacion 7, en el que R se selecciona entre el

@"@\@@”
Noagisadiisalo Ul

(%
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A oo

F1C '
O S s S
—Q\/\/ , : “/ , CH3S ,

14,

El compuesto de la reivindicacién 7, en el que

@ es a fenileno; y/o

o X
2as” OH O

o, ™
" “CH,—CH

; ylo

265
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R? es metoxi 0 metilo;

R' se selecciona entre el grupo constituido por:
F
S A S S N §
i i
Y ot
F4C , c cl , \O/V ’
s
O [ S
‘ S Q 7/0 O
O F ’ FsC
cl /@ /©/ ,\o/©/ \/O/
s s s s
satheadsadedon
cl
N
y « ’c' | \@/\/ |
cl s /@/ys N _~__S 0
\@/\/ ’CI ,\&J/\/ ’F/O/\/
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El compuesto que se ha definido en la reivindicacion 7, en el que
XesS;

Y es un enlace o (CHy);

9.0 .30

Zes

247
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o M
~““CH,—CH

E-G-Jes” 0\><0H 0
R® es CH30 o CH3;
RlesH:y

R%es H.

16.  El compuesto que se ha definido en la reivindicacién 1, que tiene la

siguiente formula:

b
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17.  El compuesto de la reivindicacion 1 en una forma de éster de

profarmaco, donde R? es

OH 0
N7
O—P—OH

o)
(0] /O\/LOJB:NHZ /O\/bVF v
o\>< | NH
e OJ\/ 2 , 0

18. Un compuesto de Férmula IB o una sal farmacéuticamente aceptable del

mismo, que tiene la estructura

67
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El compuesto que se ha definido en la reivindicacion 18, en el que

R' es Z-Y-X- donde
XesS,
Y es una cadena alquilo de 1 a 3 carbonos o un enlace,
Z es heteroarilo o fenilo,
cada uno de Z esta opcionalmente sustituido con CF5, CF30 o
halo; |
R? es -E-G-J, donde
EesO,
G es alquilo inferior o alquilcicloalquilo, y
J es OH;
R? es alcoxi, alquilo o halo;
R® es H o alquilo; y

R es H.

El compuesto que se ha definido en la reivindicacion 18, en el que
XesS;

Y es un enlace o (CHy),;

N
Zes@o@ ;
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OH
/O\N
R? es E-G-J que es ~ o\><OH o :

R*es H, Cl, CHs, 0 CH50; y
cada uno de R®y R% es H.
21.  El compuesto de la reivindicacion 1, en el que

@ es un anillo heteroarilo;

OH

0
, o X /J\v
Res OH O :

R® es metoxi, Cl, H o metilo; y

R' se selecciona entre el grupo constituido por:

22.  Una composicion farmacéutica que comprende una cantidad

terapéuticamente eficaz de un compuesto que se ha definido en la
reivindicacion 1, solo o en combinacién con al menos un agente terapéutico

adicional, junto con un vehiculo o diluyente farmacéuticamente aceptable.

22/
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23.  Una combinacién farmacéutica que comprende:

al menos un compuesto de acuerdo con la reivindicacion 1y

al menos un agente terapéutico adicional.

24,  La combinacion que se ha definido en la reivindicacion 23, donde el
agente terapeutico adicional es un inhibidor de acetil-colinasterasa, un agonista
del receptor muscarinico 1, un agonista nicotinico, un modulador del receptor
de acido glutamico (AMPA y NMDA), un agente nootrdpico, un agente para la
enfermedad de Alzheimer, un agente para el tratamiento de la enfermedad de
Parkinson, un agente hipolipidémico, un agente anti-obesidad; agente
antidiabético, un supresor del apetito; agente
hipocolesterolémico/hipolipidémico, agente de aumento de HDL, agente
potenciador de la cognicion, un agente usado para tratar neurodegeneracion,
un agente usado para tratar afecciones respiratorias, un agente usado para
tratar trastornos intestinales, un agente antiinflamatorio; un agente ansiolitico;
un antidepresivo; un agente antihipertensivo; un agente anti-trastorno del

suefio; un glicdsido cardiaco; o un agente antitumoral.

25> La combinacion que se ha definido en la reivindicacion 24, donde el
agente antiobesidad es un agonista del receptor de melanocortina (MC4R), un
modulador del receptor de cannabinoides, un antagonista del receptor de
secretagogos de la hormona del crecimiento (GHSR), un modulador del
receptor de galanina, un antagonista de orexina, un agonista de CCK, un
agonista de GLP-1, un péptido obtenidos a partir de Pre-proglucagon; un

antagonista de NPY1 o NPY5, un modulador de NPY2 o NPY4, un agonista del

272
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factor de liberacion de corticotropina, un modulador del receptor 3 de histamina
(H3), un inhibidor de aP2, un modulador de PPAR gamma, un modulador de
PPAR delta, un inhibidor de acetil-CoA carboxilasa (ACC), un inhibidor de 11-B-
HSD-1, un modulador del receptor de adinopectina; un agonista beta 3
adrenérgico, un modulador del receptor beta tiroideo, un inhibidor de lipasa, un
agonista del receptor de serotonina, un agente inhibidor de la recaptacién o
liberador de monoamina, un agente anoréctico, un CNTF (factor neurotréfico
ciliar), un BDNF (factor neurotréfico derivado del cerebro), un modulador de
leptina y del receptor de leptina, o un antagonista del receptor de cannabinoide
1, y el agente antidiabético es un secretagogo de insulina o un sensibilizador a
insulina, que es una biguanida, una sulfonil urea, un inhibidor de glucosidasa,
un inhibidor de aldosa reductasa, un agonista de PPAR v, un agonista de PPAR
o, un antagonista o agonista de PPAR §, un agonista dual de PPAR o/y, un
inhibidor de 11-B-HSD-1, un inhibidor de dipeptidil peptidasa IV (DP4), un
inhibidor de SGLT2, un inhibidor de glicégeno fosforilasa, una meglitinida, un
péptido similar a glucagén de tipo 1 (GLP-1), un agonista de GLP-1 y/o un
inhibidor de PTP-1B (inhibidor de la proteina tirosina fosfatasa-1B), y donde el
agente terapéutico adicional es un agente hipolipidémico, o un agente usado
para tratar arteriosclerosis, que es un inhibidor de HMG CoA reductasa, un
inhibidor de escualeno sintetasa, un derivado de &cido fibrico, aspirina, un
secuestrante de acidos biliares, un inhibidor de ACAT, un regulador positivo de
la actividad del receptor de LDL, un inhibidor de la absorcién de colesterol, un
inhibidor de la proteina de transferencia de colesterilo (CETP), un inhibidor del
cotransportador ileal de Na+/4cidos biliares, un fitoestrogeno, un inhibidor de la

absorcion de colesterol de beta-lactama, un regulador positivo de HDL, un

933
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agonista de PPAR « y/o un agonista de FXR; un promotor del catabolismo de
LDL, tal como un inhibidor del intercambio de sodio-protones, un inductor del
receptor de LDL o un glicosido esteroideo, un anti-oxidante, o un agente
antihomocisteina, isoniazid, un inhibidor de HMG-CoA sintasa, o un inhibidor de
lanosterol desmetilasa, un agonista de PPAR &, o una proteina de unién al
elemento regulador de esterol | (SREBP-1), y el agente anti-hipertensivo, que
es un bloqueante beta adrenérgico, un bloqueante del canal de calcio (tipo L
y/o tipo T), un diurético, un inhibidor de renina, un inhibidor de ACE, un
antagonista del receptor de AT-1, un antagonista del receptor de ET, un
antagonista dual de ET/All, un inhibidor de endopeptidasa neutra (NEP), un
inhibidor de vasopeptidasa (inhibidor dual de NEP-ACE) o un nitrato; el agente
para el trastorno del suefio es un andlogo de; melatonina, un antagonista del
receptor de melatonina, un agonista de ML 1 B un modulador del receptor de
GABA, un modulador del receptor de NMDA, un modulador del receptor de
histamina 3 (H3), un agonista de dopamina o un modulador de! receptor de
orexina; un agente para tratar el abuso de sustancias o trastornos adictivos que
es un modulador del receptor de cannabinoides, un inhibidor selectivo de la
recaptacion de serotonina (SSRI), metadona, buprenorfina, nicotina o
bupropién; los agentes ansioliticos o antidepresivos, que es una
benzodiazepina, un agonista del receptor 5SHT1A, o un antagonista del factor de
liberacion de corticotropina (CRF); o un inhibidor de la recaptacién de
norepinefrina (aminas triciclicas terciarias y secundarias), un inhibidor selectivo
de la recaptacion de serotonina (SSRI), un inhibidor de monoamina oxidasa
(IMAO), un inhibidor reversible de monoamina oxidasa (RIMA), un inhibidor de

la recaptacion de serotonina y norepinefrina (SNRI), un antagonista del
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receptor del factor de liberacion de corticotropina (CRF), un antagonista del

receptor alfa-adrenérgico, o un antidepresivo atipico.

20. Un procedimiento para ftratar obesidad, diabetes, arteriosclerosis,
hipertension, enfermedad de ovario poliquistico, enfermedad cardiovascular,
osteoartritis, trastornos dermatoldgicos, hemostasis de glucosa alterada,
resistencia a insulina, hipercolesterolemia, hipertrigliceridemia, colelitiasis,
dislipidemia, bulimia nerviosa y trastornos compulsivos de la alimentacion;
trastornos del suefio; y frastornos psiquidtricos, depresion, ansiedad,
esquizofrenia, abuso de sustanciés,mejora de la cognicién o enfermedad de
Parkinson, que comprende administfé'r"f‘g un paciente que necesita tratamiento

un compuesto que se ha definido en la reivindicacion 1.

27.  El procedimiento que se ha definido en la reivindicacion 26 para tratar la

obesidad o la diabetes tipo II.

“28.  Un procedimiento para tratar la diabetes tipo Il, que comprende

administrar a un paciente que necesita tratamiento un compuesto que se ha

definido en la reivindicacion 1.

29.  Uso de un compuesto que se ha definido en la reivindicacién 1 en la

preparacion de un medicamento para el tratamiento de la diabetes.

+30.  Uso de un compuesto que se ha definido en la reivindicacion 1 en la

preparacion de un medicamento para el tratamiento de la diabetes, donde

PR
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ANTAGONISTAS NO BASICOS DEL RECEPTOR DE LA HORMONA
CONCENTRADORA DE MELANINA 1Y PROCEDIMIENTOS

RESUMEN DE LA DESCRIPCION
5 La presente solicitud proporciona compuestos, incluyendo todos los
estereoisomeros, solvatos, profarmacos y formas farmacéuticamente

aceptables de los mismos de acuerdo con la Férmula |

en la que @ ,R",R% R’ R® y R% se definen en la presente memoria.

10 Ademas, la presente solicitud proporciona composiciones farmacéuticas que
contienen al menos un compuesto de acuerdo con la Férmula | y
opcionalmente al menos un agente terapéutico adicional. Finalmente, la
presente solicitud proporciona procedimientos para tratar a un paciente que
padece de una enfermedad o trastorno modulado por MCHR-1 tal como, por

15 ejemplo, obesidad, diabetes, depresion o ansiedad, mediante la administracion
de una dosis terapéuticamente eficaz de un compuesto de acuerdo con la

Formulal. -
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Box No.| Basis of the report

1. With regard to the language; tn_ls report is based on
_ _!Zl the 'intemational application in the language in- which it was filed '
O atranslation of the mternatlonal appltca’don into , which is the Ianguage

of a translation furnished for the purposes of;

[J international search (under Rules 12.3(a) and 23. 1(b)) .
0 publication of the international application (under Rule 12.4(a))
[ international prehmmary examination (under Hules 56.2(a) andjor 55.3(a))

2 With regard to the elements” of the intérnational application, this report is based on (replacement sheets Wthh
have been furnished to the receiving Office in response to an invitation under Article 14 are referred to in this
report as "or/g/nally filed" and are not annexed to this report):

'Des'crlpﬂon, Pages.
1-113 as originally filed

Claims, Numbers

1,6,8-10,12, . filed with telefax on- © 13-05-2009
18-23, 29-30, 32 - ' : |

[0 asequence Ilstmg and/of any related table(s) - see Supplementai Box Helatmg to’ Sequence Listlng

3.8 The amendments have resulted in the cancellatlon of:

O the description, pages

X the claims, Nos. 2-5,7,11,13-17,24- 28 31

O the drawings, sheetsfigs

[ the sequence listing (specify): '

e any table(s) related to sequence listing (specrfy)

4. @ This report has been established as if (some of) the amendments annexed to this report and listed below
had not been made, since they have been consudered to go beyond the disclosure as filed, as mdtcated in the
Supplemental Box (Rule 70.2(c)). -

O the description, pages

the claims, Nos. 1 .

(J the drawings, sheetsfigs -

.00 the sequence listing (specify):

O any table(s) related to sequence listing (speclfy)

5.0 Th|s opmion has been establlshed taking into account the rectification of an obvious m:stake authonzed
by or notmed to this Authonty under Rule 91 (Rule 70 2 (e))

6. 0 Supplementary international search report(s) from Authority(ies) have been received and taken into
© . account in drawing up this report (Rule 45bis.8(b) and (c)). - : o

Form PCTAPEA/409 (January 2009)
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- Box No. IV Lack of unity of invention

1.0 :l?n rtesponse to the invitation to restrict or pay additional fees, the applicént has, Within the applicable time
. i '
O restricted the claims.
" O paid additional fees.
0 paid additional fe'elsAunder protest and, Wh'eré applicable, the prbtest'fee. _
[J paid additional fees under protest but the applicable protést fee was not paid.
O neither restricted the claims nor paid additional fees. »

2. W This Authority found that the requirement of unity of invention is not complled with and chose accordmg to
.- Rule 8.1, not to invite the applicant to restrict or pay additional fees.

3. This Authonty considers that the requirement of unity of inventtion in accordance with Rules 13. 1 13.2 and 1 ‘ v
is: .

3 complied with.
] | not complied with for the folléwing reasons:
" see separate sheet ' ' o
4, Consequenﬂy, this repbﬁ has been established in respect of the ‘foll'owing parts of the international applicétio_n:.
all parts. | o

O the parts relating to claims Nos. .

Box No.V Reasoned statement under Article 35(2) with regard to noveity, inventive step or mdustrlal
applicabillty. cntatlons and explanatlons supportmg such statement

1. Statement

Novelty, (N) _ Yes: Claims - 6,8.18-23, 29-30, 32 - - .
No: Claims 1, 9-10; 12
Inventive step (IS) ~ Yes:. Claims 6, 8, 18-23, 29-30, 32
| No: -~ Claims 1,9-10, 12
Industrial appiicébility (1A) Yes: Claims . 1,6, 8-10, 12, 18-23, 29-30, 32
‘ No: Claims

2. Citations and explanations (Rule 70.7):

see separate sheet
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Box No. VI Certain documenits cited.

1. Certain published documents (Ruie 70.10).
and /or
2. Non-written disclosures (Rule 70.9)

see separate sheet

_ Box No. Vill Certain observatlons on the internatlonal applicatlon

The fol!owmg observations on the clarity of the claims, descnptlon and drawmgs or on the question whether the

,cIalms are fully supported by the description, are made:

see separate sheet

Form PCTAPEA/409 (January 2009)



INTERNATIONAL PRELIMINARY - " Intemational application No.
REPORT ON PATENTABILITY | - '

(SEPARATE SHEET) - PCT/US2008/069361

Re_ vltem v

Lack of unity of invention - ' o o

The international patent application WO-A-2007071648, hereinafter referred to as

D10, discloses pyrazinone derivatives and and their medical use (see paragraph
"novelty" below). These compounds have in common the same structural feature as -

the compounds of Formula (1) of claim 1, namely a central pyrazinone moiety which is

attached to two further optionally substituted (hetero)aromatic systems by means of

suitable spacers. : L o -

Hence, the distinguishing f“eafure, between the s.aid compounds of Formula (1) and the
said compounds of D10 has to be seen as the particular kind of variable "J"; which is
an equivalent of variable "X" of the compounds of Formula (1) of D10, namely

- hydrogen or lower alkyl;

- optionally substituted dxygen; |

-a carboxyiic group or a derivatiye thereof; or
~ - a-sulfur-containing group.

However, with the presence of four different distinguishing features and with the
umbrella.of any common structural feature being lost, the subject - matter of claim 1
can no longer be regarded as beirig unitary within the meaning of Rule 13 PCT and is
therefore split into four different inventions (non-unity a posteriori), the said inventions
being as follows: : L : ‘ '

Provision of a compound of Formula (1) and its medical use, wherein variable "J" is
selected from : . ' : ‘

- hydrogen or lower alkyl (invention #1);

- optionally substituted oxygen '(invehtipn #2); v
.-a carboxylié group or a derivative theredf (invention #3); or

-a su'lfur-_containing group (invention #4). .

Re ltem V

' Fléasohed statement with regard to novelty, inventive step or industrial -
applicability; citations and explanations supporting such statement

Reference is made to the following document/s/:

D1 DATABASE REGISTRY CHEMICAL ABSTRACTS SERVICE, /
COLUMBUS, OHIO, US; 17 July 2006 (2006-07-17) , XP002511730

D2 DATABASE REGISTRY CHEMICAL ABSTRACTS SERVICE, -
' COLUMBUS, OHIO, US; 23 July 2006 (2006-07-23) , XP002511731

Form PCT/Separate Sheel/409 (Sheet 1) (EPO-April 2005)
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REPORT ON PATENTABILITY - . -
(SEPARATE SHEET) - __ PCT/US2008/069361
D3 DATABASE REGISTRY CHEMICAL ABSTRACTS SERVICE, / o

' COLUMBUS OHIO, US; 8August 2006 (2006-08-08) , XP002511732

- D4 ‘ DATABASE REGISTRY CHEMICAL ABSTRACTS SERVICE . _ //
COLUMBUS OHIO, US; 9 August 2006 (2006-08-09) , XP00251 1733

D5 DATABASE REGISTRY CHEMICAL ABSTRACTS SERVICE, /
- COLUMBUS, OHIO, US; 28 February 2007 (2007-02-28) , XP002511734 v

D6 DATABASE REGISTRY CHEMICAL ABSTRACTS SERVICE, /
© COLUMBUS, OHIO, US; 24 April 2007 (2007-04-24) , XP002511735

D7 ~ DATABASE REGISTRY CHEMICAL ABSTRACTS SERVICE / |
- COLUMBUS OHIO US 24 ApnI 2007 (2007 -04-24) , XP002511736

D8 DATABASE REGISTRY CHEMICAL ABSTRACTS SERVICE, / ’
COLUMBUS, OHIO, US; 26 April 2007 (2007-04-26) ,  XP00251 1737

D9 WO 2007/071646 A1 (JANSSEN PHARMACEUTICA NV [BE]; ANDRES-' /
GIL JOSE IGNACIO [ES]; ALCAZAR-V) 28 June 2007 (2007-06-28)

- Novelty

- The document D4 (see abstract) discloses several chemical compounds which appear
to take away novelty form the subject-matter of lndependent claim 1 and dependent -
claims 9, 10 and 12.

Inventive step

For any remaining novel subject- matter the document D9 may be deemed the closest :
prior art (see page 1, lines 5-8; page 3, Formula (1); page 24, lines 30, 32; page 25,
. lines 18, 19; Examples) since it addresses a very-similar problem, namely the .-

provision of compounds suntable for the treatment of metabolic disorders such as
diabetes. '

The distinguishing feature between such novel subject-matter and DQ could be the
nature of variable "J*, namely

- hydrogen or lower alkyl (invention #1);

- optionally substituted oxyge‘n'(inventieh #2);

-a carboxylic group or a derivative thereof (invention #3); or
-a sulfur-cbntaining group (inveﬁtion #4).

From the experimental data on file it appears to be credible that the said remaining
novel subject-matter could be a solution to the above identified (subjective) problem
(see description, page 2). However, since these data do not allow to decide, if the
novel subject-matter gives rise to unexpectedimprovements when compared to the

Form PCT/Separate Sheet/409 (Sheet 2) (EPQ-April 2005)
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compounds of D9, the objective problem underlying any remain'ing novel subject-
matter could merely be seen as the provision. of further compounds suitable for the
treatment of  metabolic disorders such as diabetes. :

However, since the modification of the compounds of D9 by replacing the basic group
"X" with , L g o '

- hydrogen or lower alkyl (invention #1);
~ - optionally substituted oxygen (invention #2);
- a carboxylic group or a derivative thereof (invention #3); or
-a sUIfur-containing group (invevntion #4)

as solution to such a very general problem was not derivable from any of the prior art

on file, either read alone or in combination, and since it may be deemed surprising

that of all things these modified compounds would likewise be useful medicaments, ‘ ‘
- the presence of inventive step could have been acknowledged to any independent

claim directed to one of these four inventions, even in the absence of comprehensible

technical progress. - . o

Re Item VI
Certain documents cited -

Certain published documents

| Application No Publication date | Filing date Z’a'j?,;;;y‘da‘e (valid

' Patent No : (day/month/year) | (day/month/year) (dlay /monlth Aear)

Database "Registry" | 07/09/2007 | -

Re ltem VIl |

Certain observations on the international application , . _ ‘

The subject-matter of claim 1 does not meet the requirements of Arts. 19(2) and

- 34(2)(b) PCT, since the phrase “optionally substituted" goes beyond the content of the
description insofar as "pheny!" or-"naphthyl” are concerned, since line 24 on page 8 of
the description reads: ... "may be optionally substituted ... with 1, 2 or 3 groups

.selected from ...". ‘ '

Likewise, "optionally substitutéd" implies possible substitution with any kind of
substituent. However, the group of possible substituents referred to in the description
is rather limited (see page 8, line 25 - page 9, line 8).

: "Optidnally substituted”, however, implies that phenyl or naphthyl- may be substituted
with more than 3 groups. . -

Form PCT/Separate Sheet/409 (Sheet 3) (EPO-ApriI: 2005)
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- The following terms do- not comply with the requ:rement of clanty (Art. 6 PCT) "Iower" '
alkyl (see e.g. claim 1); "esters, "prodrugs" (see e.g. claim 1). o

In claims 22 and 23, the therapeutic application is functionally definedby a

mechanism of action which does not allow any practical application in the form ofa
"defined, real treatment of a pathological condition (disease) (acetyl-chohnesterase

inhibitor, muscanmc receptor-1 agonist and so on). :

This objection could have been overcome by either mtroducmg in the claums a list of
pathological conditions (diseases) cited in the application, or by showing that means

" are available which would allow the skilled person to recogmse which additional
condmon(s) would fall w:thm the funcnonal definition.

Form P'CT/Separate Sheet/409 (Sheet 4) (EPO-April 2005)
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' SUBSTITUTE SHEET ~—
-WHAT IS CLAIMED Is:

A compound of Formula ] or 2 pharmaceutically acceptable salt theréof

wherein

R® , R® ,
R?
|
N
! 4 N .
/ / Ra . . \.\ - R3 \ R3.
R® R®R® ,or RPR® .

RY4s Z-¥-X-, wherein -

Xis0,S, —8— ,or | L
Yisabond, a3-to 6-1ﬁem5ercd cycloalkyl, an aikylene‘chain; and
Z is optionally substituted phenyl or naphthyl, pyridinyl, pyrazinyl,
pyrumdmyl pyxidinonyl, benzothiazolyl, bcnzoxalyl benmmdazolyl |
quinolinyl, thiazoly], mdanyl JImidazolinyl;
R?is -E-G- ~(J)m, With m being an mteger from 1 to 3;
- Bis 0,8 orabond

.
»

G is lower alkyl phenylalkyl cycloalkyl cycloalkylalkyl alkylcycloalkyl
cycloalkoxy, a]kylcycloalkoxy, or cycloalkoxyalkyl and .
| each J is iudependently hydrogen, hydroxyl, CN, -SO,R’,~SR’, -SOR’, lower
alkyl, lowe alkoxy, CFs, CF30-, -COOR’, or -CO-NR™R’, wherein R* and R® arc
-115-

‘ AMENDED SHEET
- Received at the EPO on May 13, 2009 17 13:41. Page 8 of 81
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SUBSTITUTE SHEET
each mdependenﬂy selccted from the gronp conmstmg of H, Cy.z alkyl, and
' cycloalkyl or R* and R® taken together can be propanediyl, butancdlyl or pentancd1yl '
with the N atom to which they are attached to form a 4-, 5- or 6-membered cychc
- amine which may be opmonally subsmuted,
R’is H, C1 .s alkyl, or cycloalkyl
R’ is lower alkyl; and _
R*is Cpg alkyl cycloalkyl ,C,4 alkoxy, halogen, hydrogcn -S-C\ ¢ alkyl, CN,
CF;O orCFy; -

- with the proviso that where @ isa phenylene group, Eis O or S, and
further prov1dmg that E-G and R3 are not identical unsubstituted lower alkoxy groups,
‘ - and when G is lower alkyl and Jis H, R is not hydrogen and
R? and R’ are each mdepcndcntly hydrogen halogen, or Iow«ar allyl

mcludmg esters thereof, prodrugs thereof solvates thereof, and all

steremsomers thereof
2., Cancel,
3. Cancel.
4. Cancel.
5. Cancel,
-6 "The compound as defined in Clajm 1 wherein
XmOmS

‘ o R'is Z-Y-Xo0

wherein Y is a bond or an alkyleﬁe‘chain of 1103 atoms;
 Zis pbenyl or pyr dinyl, pyrazinyl, pyrimidinyl pytidillonyl benzothieizolyl,
benzoxazolyl, benzimidazolyl, qumolmyl thiazolyl, indanyl, or nmdazohnyl
Ris -E-G-J;
Eis Oor§; : _
Gisan alkyléne chain or a_lkylcyc]oa]kﬂ;
Y is H, OH, 8O:R7, lower alkyl, lower alkoxy, or CFs;
'-.R is Crsalleyl, Cig alkoxy, H or halo '
| R is H or alkyl; and

-116 -

AMENDED SHEET
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SUBSTITUTE SHEET
RPisH,

7. Cancel.

8. The compound as deﬁned in Cla.tm 1 wherein
R'is Z—Y-X~ '
Xis§; »
Y is abond or alkylene cham,
Zi is phenyl or pyridyl;
Eis Q;
G isan alkylene chain or alkylcycloalkyl :
JlsHOIOH S - ‘. V ' .. .
RiisH, alkoxy, alkyl, or halo; I '
'R%is H or CHy; and
R’isH.

9.- The compound as defined in Claim 1 wherein

Zis pheny] pyridinyl, pyrazmyl pynrmdmyl, pyridinonyl, benzothi azolyl,
benzoxazolyl benzmndazolyl qumolmyl thiazolyl, indanyl, or imidazolinyl; ay of
which may either be unsubstituted or substituted with 1, 2 or 3 of amino, halo, Cy.¢

. a]kyl C13 alkylamino, di-Cy.; alkylammo, Cia alkoxy, Ci.3 thioalkyl, Cy..
mf_luoroalkoxy, trifluoromethyl, cycloalkyl, cycloalkoxy; or heteroaryl; and

. J is hydrogen, hydroxyl, CN, -SO;R’, -SR7, -SOR”, lower alkyl, lower alkoxy,

- CFs, CF30~ -COOR?, or -CO “NR "RY, wherein R** and RS are each independently . -
selected from the group cons1st1ng of H, Crsalkyl, and cycloalkyl or R5 ?and R® taken
together can be prOpanedlyl butaned1y1 or pentanedlyl with the N atom to which. they
are-attached to form a 4-, 5- or 6-membered cychc amine optmnally substitoted with

- lower alkyl, lower alkoxy, hydroxyl CF3, or CFgO

‘10, The cbmpbund of Claim 1 wherein: )
Zis .
(1) phenyl which is optionally substiti;ted with:

L1117
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a) . halogen, -

b)) alkyl,

c) alkoxy,
d) polyhaloalky],
e) polyhaloalkoxy,

f)  amivo, alkylamino or dialkylamino,
.g) - alkylthio, -

h)  OH,
| i) ax estet, or
S ey, .
heteroaryl which is;
&) pyridinyl,

'b) pyrazinyl, or ‘

c) pynmldmyl

each of a), b) or ¢) being optlonally substnuted with alkyl, -
polyhaloalkyl alkoxy, or halogen,

(3)

4.

G)

@

(&)

. o | (9)

benzothlazolyl optionally substituted w1th halo-or alkoxy, -

_ bcnzoxazolyl opnonally substituted with halo,

benzmudazolyl

thiazolyl optionally substltuted with aryl or alkyl,
idanyl, ‘ ,
qumohnyl optionally substxtuted with CF;, or

imidazolidinyl;

Y is a bond or alkylene;
X is S 0,.80, or SO,

Ji s
(1)
(2)

H, ,
-CO- NRS’RG wherein R** and R° together with the N to which

- they are attached form a pyrrohdmyl ring,

@)

-

()

OH,
COOH,

- COOalkyl, or

=118 -
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6) s02R7
m is 1or 2; _
' —CH—CH~— CHy CH,
ais abondor CHy, (CHa)y, (CHy)s, CHy ——cuz—fc— ;
-—cuz—-cu—cnzocna , _——cHz-CH CFa cycloalkyl whlch is .
. ~ s
cycloalkoxy which is ~\ \_.J
Eis O;

R?is H, alkoxy, hydroxyalkyl alkyl, halo, or hydroxyalkoxy,
R® s H, halo or alkyl and

RisH ' : '. - o : ' .
of a prodrug ester of said compound selected from the group CODSIStlng of glycine
_ prodrug csters valine prodrug esters, and phosphate prodrug esters,
11. © Cancel.

12.  The compound of Claim 7, wherein R’ is C,-Cs alkoxy or Cy-g alkyl.

13, Cancel,

14, Cancel.
15 Can_cel.
16 Cangel.

: 17 Cancel. - ' B o .

18. A compound of Formula IB ora phannaceutlcally acceptable salt

thereof havmg the structure

_ -
- o2
, O.ﬁr |
R'f\“/.l'LN \\N
N\/ R? -
1B
-119-
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19.  The compound as defined in Claim 18 wherein
R is Z-Y-X- wherein
. Xiss,
'Y is an alkyl chain of 1 to 3 carbons or a bond,
Zis pyridinyl, pyrazmyl pyrimidinyl, pyridinonyl, benzotluazolyl
benzoxa]yl benzumdazolyl qmnohnyl thlazolyl indanyl, umdazolmyl or |
phenyl, :
each of which 2 is optionally substituted with CF;, CF3O or halo;
_ ' R ~E—G~J wherein
' . '_ . EisO,
G is lower alkyl or alLyICycloalkyl and
T is OH;
“R? is alkoxy, alkyl or halo;
R¥isHor 'aikyl; and '
ROisH.,

'20. . The compound as dcfined in C1a1m 18 wherein
X is S '
Yisa bond or (CHp)y;

‘ - Z1is @ or U/ '
R? is B-G-J which is ~ 0\><C>H or : 5
R? is H, Cl, CHs, or CH;0; and
R* and Rg. are each H.

21. - The compound of Claim 1 whetein

@ is selected from the group consisting of;

o -120-

AMENDED SHEET .
Received at the EPQ on May 13 2009 17:13:41. Page 13 of 81
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- R8 ,
. RZ - N RZ‘ . - . . ]
g R G i el L] 'ol )
. /‘N ¥ e R3 S R3 N Re
R® , R, RR ang R® R®
o S OH |
o U
\/ e
RYig /O\XOH or V.
- R?is methoxy, CL, H, or methyl; and
“Rlig selected from the group consisting of:
@/\/ [ ] ' s
@h QN ,@ Q’
F . CFs0 CF3° ) , Of

22. A pharmaceutical composition compnsmg a theupeuﬂcally effective
amount of a cornpound as defined in Claim 1, alone or in combination with at least
one addmonal therapeutlc agent, in assomatlon with a pharmaceut:cally acceptable
carrier or dllucnt wherein said additional therapeutic agent is selected from the group
conswtmg of an acety1-011ollnestera36 inhibitor, a muscarinic receptor-1 agonist, a »
nicotinic agonist, a glutamic acid recéptor (AMPA and NMDA) modulator, a ' ‘
nootropic agent, an agent for Alzheimer’s disease, an agcnf for treatment of | _ ‘
Parkdinson’s disease, auti—hyperlipidemia agent, an anti-obesity agent; anti-diabetic
~ agent, appetite suppressant' chole%térol/lipid—lowering agent, HDL-raising agent _
co gnmon enhancmg agent, an agent used to treat neurodegeneratmn, an agent used to
treat 1esp1ratory conditions, an agent used to treat bowel disorders, an antx- '
. mﬂammatory agent; anti-anxicty agent an antj- depressant an antl-hypeltcnsxve

dgent an anti-sleep disorder agent; a cardzac glycoside; and an anti-tumor agent.

-121 -
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23, A pharmaceutical combination comprising;: at least one compound
according to ¢laim 1, and at least one additional thérapauﬁc' agenﬁ selected from the
group congisting of an acetyl—gholinesterase inhibitor, a tmuscarinic receptor-1 agotiist,
a nicotinic agonist a glutaﬁic acid rcceptdr (AMPA and NMDA) modulator, a
nootropic agent, an agent for Alzhelmer R dxscase an agent for treatment of
Parkmson s disease, anta-hyperhmdemm agent an anti-obesity agent; antx-dxabetxc
agent, appetﬁe suppressant; cholesteml/hpld-lowenng agent, HDL—ra_lsmg agent,
cognition enhancing 'agmit, an agent used to ueat.ncurodégeneration, an agént-used to
treat respiratory conditions, an agent used to treat bowe) disordcis, an anti-
inﬁémmatory agent; anti-anxiety agent; an anti-depressant; an anti-hypertensive

agent; an anti-sleep disorder agent; a cardiac glycoside; and an anti-tumor agent.

724, Cancel.

.25, Cancel.
26.  Cancel.
'27.  Cancel.

28.  Cancel.

29.  Use of a compound as deﬁnad in Claim 1 in the manufacture ofa

medicament for the treatment of obesity.

30.  Use of a compound as defined in Claim 1 in the manufacture of a

1nedicament for treatment of diabetes.
31, Cancel.

32,  New. The compound according to claim 1 selected from the group

consisting of:

-122-
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WHAT IS CLAIMED IS:
1. A. compound of Formula I or a pharmaceutically acceptable salt thereof
R8
2
o R
1
A
N \/ R?
|
wherein

R® R®
2 2
gj[zg_ﬁ\w“ 1994 -
YA '\fN A N N
S L e
R -] R9 b Ra b \ H
RZ
I .
N 8] 2 2
o 1 : B é_/ | o.__R g__./ | o ‘ R
R3 A R? A R3
8 ’ RQ R8 ,Or R9 RB ;

H

R!is Z-Y-X-, wherein

i
Xis0,S, —s— ,or | ;
Y is a bond, a 3- to 6-membered cycloalkyl, an alkylene chain; and
Z is optionally substituted phenyl or naphthyl, pyridinyl, pyrazinyl,
pyrimidinyl, pyridinonyl, benzothiazolyl, benzoxalyl, benzimidazolyl,
quinolinyl, thiazolyl, indanyl, imidazolinyl;
R? is -E-G-(J)y, with m being an integer from 1 to 3,
E is O, S or a bond;
G is lower alkyl, phenylalkyl, cycloalkyl, cycloalkylalkyl, alkylcycloalkyl,
cycloalkoxy, alkylcycloalkoxy, or cycloalkoxyalkyl, and
.each J is independently hydrogen, hydroxyl, CN, -SOZR7, —S_R7, -SOR’, lower
alkyl, lower alkoxy, CFs, CF;0-, -COOR®, or -CO-NR**RS, wherein R* and RS are
-115-
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R’is H.
7. Cancel.

8. The compound as deﬁned in Claim 1 wherein
R'is Z-Y-X-;

XisS;

Y is a bond or alkylene chain;

Z is phenyl or pyndyl;

Eis O;

G is an alkylene chain or alkylcycloalkyl;
Jis H or OH;

R® is H, alkoxy, alkyl, or halo;

R® is H or CHj; and

R’ is H.

9. The compound as defined in Claim 1 wherein

Z is phenyl, pyridinyl, pyrazinyl, pyrimidinyl, pyridinonyl, benzothiazolyl,
benzoxazolyl, benzimidazolyl, quinolinyl, thiazolyl, indanyl, or imidazolinyl; any of
which may either be unsubstituted or substituted with 1, 2 or 3 of amino, halo, C;
alkyl, C,.3 alkylamino, di-C,.3 alkylamino, C.3 alkoxy, C,.; thioalkyl, C3
trifluoroalkoxy, trifluoromethyl, cycloalkyl, cycloalkoxy, or heteroaryl; and

J is hydrogen, hydroxyl, CN, -SO,R’, -SR”, -SOR”, lower alkyl, lower alkoxy,
CF3, CF30-, -COOR’, or -CO-NR*R®, wherein R** and R® are each independently
selected from the group consisting of H, Cy.3 alkyl, and cycloalkyl, or R aﬁd RS taken
together can be propanediyl, butanediyl or pentanediyl with the N atom to which they
are attached to form a 4-, 5- or 6-membered cyclic amine optionally substituted with

lower alkyl, lower alkoxy, hydroxyl, CF;, or CF30.
10.  The compound of Claim 1 wherein:
Zis

(1)  phenyl which is optionally substituted with:

-117 -
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each independently selected fr61n the group consisting of H, C,.3 alkyl, and
cycloalkyl, or R* and R® taken .together can be propanediyl, butanediyl or pentanediyl
with the N atom to which they are attached to form a 4-, 5- or 6-membered cyclic
amine which may be optionally substituted;

R’is H, Cy.¢ alkyl, or cycloalkyl,

R’ is lower alkyl; and

R’ is Cy.6 alkyl, cycloalkyl ,C\. alkoxy, halogen, hydrogen, -S-C,.¢ alkyl, CN,
CF;0, or CF3;

with the proviso that where @ is a phenylene group, E is O or S, and

further providing that E-G and R® are not identical unsubstituted lower alkoxy groups,

and when G is lower alkyl and J is H, R® is not hydrogen; and
R® and R’ are each independently hydrogen, halogen, or lower alkyl; .
including esters thereof, prodrugs thereof, solvates thereof, and all

stereoisomers thereof,

2. Cancel.

3. Cancel.

4. Cancel.

5. Cancel.

6. The compound as defined in Claim 1 wherein
XisOorS; |

R'is Z-Y-X-; | ' ‘

wherein Y is a bond or an alkylene chain of 1 to 3 atoms;

Z is phenyl or pyridinyl, pyrazinyl, pyrimidinyl, pyridinonyl, benzothiazolyl,
benzoxazolyl, benzimidazolyl, quinolinyl, thiazolyl, indanyl, or imidazolinyl;

R?is -E-G-J;

EisOorS; _

G is an alkylene chain or alkylcycloalkyl,

Jis H, OH, SOZR7, lower alkyl, lower alkoxy, or CF3;

R?is Cig alkyl, C,.¢ alkoxy, H, or halo;

R®is H or alkyl; and

-116 -
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a) halogen,
b) alkyl,
c) alkoxy,
d) polyhaloalkyl,
e) polyhaloalkoxy,
f) amino, alkylamino or dialkylamino,
g) alkylthio,
h) OH,
1) an ester, or
i) aryl
(2)  heteroaryl which is:
a) pyridinyl,
b) pyrazinyl, or
¢)  pyrimidinyl,
each of a), b) or ¢) being optionally substituted with alkyl,
polyhaloalkyl, alkoxy, or halogen,
(3)  benzothiazolyl optionally substituted with halo or alkoxy,
4) benzoxazoly! optionally substitufed with halo,
(5) benzimidazolyl, '
(6) thiazolyl optionally substituted with aryl or alkyl,
(7 indanyl,
®) quinolinyl optionally substituted with CF3, or
(9)  imidazolidinyl;
Y is a bond or alkylene;

Xis S, O, SO, or SOy;

Jis

(1 H

(2)  -CO-NR™R® wherein R* and R® together with the N to which

they are attached form a pyrrolidinyl ring,

() OH,

(49) COOH,
(5 COOalkyl, or

-118 -
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(6) SO,
mislor2;
—'CHZ—-—(’:H—- CHs.\ CH3
G is a bond or CH;, (CH,),, (CH,)s, CH; | —CH;—C—
L ' f%b
. T CHy—CH—CH0CH; | —CH,—CH—CF; _ cycloalkyl which is
A4
cycloalkoxy which is ~\ \___] ;

Eis O,
R’isH, alkoxy, hydroxyalkyl, alkyl, halo, or hydroxyalkoxy;
R®is H, halo or alkyl; and
R’isH
or a prodrug ester of said compound selected from the group consisting of glycine

prodrug esters, valine prodrug esters, and phosphate prodrug esters.

11. Cancel.

// 12. The compound of Claim 7, wherein R? is C;-Cs alkoxy or Cy-¢ alkyl.

13.  Cancel.
14,  Cancel.
15.  Cancel.
~16.  Cancel.
17. - Cancel.
18. A compound of Formula IB or a pharmaceutically acceptable salt

thereof having the structure

RB

R2
R? I /CTN‘/
N
N\/ R®

iB
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R8
/gr R® = o.__R?
A0 0L s C@; 48
R3
R® R® RS R® R®

OH
P4 ”%
. _O
R*is ~ OH or ;

Riis methoxy, Cl, H, or methyl; and

R} is selected from the group consisting of:

@/\/S Q/\/ S
, CF3 s
o m Bos c&gQ
= ] S
N
22. A pharmaceutical composition comprising a therapeutically effective

amount of a compound as defined in Claim 1, alone or in combination with at least
one additional therapeutic agent, in association with a pharmaceutically acceptable
carrier or diluent wherein said additional therapeutic agent is selected from the group
consisting of an acetyl-cholinesterase inhibitor, a muscarinic receptor-1 agonist, a
nicotinic agonist, a glutamic acid receptor (AMPA and NMDA) modulator, a

* nootropic agent, an agent for Alzheimer’s disease, an agent for treatment of
Parkinson’s disease, anti-hyperlipidemia agent, an anti-obesity agent; anti-diabetic
agent, appetite suppressant; cholesterol/lipid-lowering agent, HDL-raising agent,
cognition enhancing agent, an agent used to treat neurodegeneration, an agent used to
treat respiratory conditions, an agent used to treat bowel disorders, an anti-
inflammatory agent; anti-anxiety agent; an anti-depressant; an anti-hypertensive

agent; an anti-sleep disorder agent; a cardiac glycoside; and an anti-tumor agent.
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19.  The compound as defined in Claim 18 wherein
R' is Z-Y-X- wherein
Xis S,

Y is an alkyl chain of 1 to 3 carbons or a bond,

Z is pyridinyl, pyrazinyl, pyrimidinyl, pyridinonyl, benzothiazolyl,
benzoxalyl, benzimidazolyl, quinolinyl, thiazolyl, indanyl, imidazolinyl or
phenyl,

each of which Z is optionally substituted with CF3, CF;0, or halo;
R? is -E-G-J wherein

Eis O,

G is lower alkyl or alkylcycloalkyl, and .

Jis OH;

- R? is alkoxy, alkyl or halo;
R¥is H or alkyl; and
R’ is H.

20. The compound as defined in Claim 18 wherein
XisS;
Y is a bond or (CH,);;

OH

o)
/
.o Vkv
R? is E-G-J whichis =~ \XOH or ;

R? is H, Cl, CHs, or CH;0; and
R® and R® are each H.

21.  The compound of Claim 1 wherein

@ is selected from the group consisting of;
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23. A pharmaceutical combination comprising: at least one compound

according to claim 1, and at least one additional therapeutic agent selected from the
| @/ | group consisting of an acetyl-cholinesterase inhibitor, a muscarinic receptor-1 agonist,

a nicotinic agonist, a glutamic acid receptor (AMPA and NMDA) modulator, a
nootropic agent, an agent for Alzheimer’s disease, an agent for treatment of
Parkinson’s disease, anti-hyperlipidemia agent, an anti-obesity agent; anti-diabetic
agent, appetite suppressant; cholesterol/lipid-lowering agent, HDL-raising agent,
cognition enhancing agent, an agent used to treat neurodegeneration, an agent used to
treat respiratory conditions, an agent used to treat bowel disorders, an anti-

inflammatory agent; anti-anxiety agent; an anti-depressant; an anti-hypertensive

‘ agent; an anti-sleep disorder agent; a cardiac glycoside; and an anti-tumor agent.
24, Cancel.
25. Cancel.
26. Cancel.
27. Cancel.
28. Cancel.
29. Use of a compound as defined in Claim 1 in the manufacture of a

medicament for the treatment of obesity.

30.  Use of a compound as defined in Claim 1 in the manufacture of a
‘ medicament for treatment of diabetes. |
31.  Cancel.

32. New. The compound according to claim 1 selected from the group

ReUN¥s®

N

consisting of:
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WHAT IS CLAIMED IS:
1. A compound of Formula I or a pharmaceutically acceptable salt thereof
R8
RZ
o
1
(e
N\/ _ R®
|

wherein

o T G G I Ny S
8

R , R® , R , XN ,
R? :
| i
N_ O o._ _R? o._ _R?
st X L €0 sC ]
R3 X R3 A R?
4 R8 , R® RS , or - RY R® ;
R! is Z-Y-X-, wherein
i
9 —$=0
Xis0,8, —s— ,or | ;

Y is a bond, a 3- to 6-membered cycloalkyl, an alley} alkylene chain;
and

Z is aryd optionally substituted phenyl or heterearsyd naphthyl,
pyridinyl, pyrazinyl, pyrimidinyl, pyridinonyl, benzothiazolyl, benzoxalyl,

benzimidazolyl, quinolinyl, thiazolyl, indanyl, imidazolinyl,

R? is -E-G-(I)m, with m being an integer from 1 to 3;

EisO,Sora bond;

G is lower alkyl, phenylalkyl, cycloalkyl, cycloalkylalkyl, alkylcycloalkyl,
cycloalkoxy, alkylcycloalkoxy, or cycloalkoxyalkyl, and
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each Jis indépendently hydrogen, hydroxyl, CN, -SO,R’, -SR’, -SOR7, lower
alkyl, lower alkoxy, CF3, CF30-, -COOR®, or -CO-NR*R®, wherein R*® and R® are
each independently selected fromv the group consisting of H, C;_; alkyl, and
cycloalkyl, or R* and R taken together can be propanediyl, butanediyl or pentanediyl
with the N atom to which they are attached to form a 4-, 5- or 6-membered cyclic
amine which may be optionally substituted;

R®is H, Ci¢ alkyl, or cycloalkyl;

R’ is lower alkyl; and

R is Ci.6 alkyl, cycloalkyl ,Cy.¢ alkoxy, halogen, hydrogen, -S-C /g alkyl, CN,
CF;0, or CF3;

with the proviso that where @ is a phenylene group, E is O or S, and

further providing that E-G and R® are not identical unsubstituted lower alkoxy groups, ‘
and when G is lower alkyl and J is H, R? is not hydrogen; and

R® and R? are each independently hydrogen, halogen, or lower alkyl;

including esters thereof, prodrugs thereof, solvates thereof, and all

stereoisomers thereof,

2. Cancel.

3. Cancel.

4. Cancel.

5. Cancel.

6. The compound as defined in Claim 1 wherein
XisOorS;

R'is Z-Y-X-;

wherein Y is a bond or an alkylene chain of 1 to 3 atoms;

Z is phenyl or pyridinyl, pyrazinyl, pyrimidinyl, pyridinonyl, benzothiazolyl,
benzoxazolyl, benzimidazolyl, quinolinyl, thiazolyl, indanyl, or imidazolinyl;

R’ is -E-G-J;

EisOQorS;

G is an alkylene chain or alkylcycloalkyl;

JisH, OH; SO,R’, lower alkyl, lower alkoxy, or CF3;
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R? is Cy.¢ alkyl, Cy.¢ alkoxy, H, or halo;
R® is H or alkyl; and
R’ is H.

7. Cancel.

8. The compound as defined in Claim 7 } wherein
R is Z-Y-X-;

XisS;

Y is a bond or alkylene chain;

Z is phenyl or pyridyl;

Eis O;

G is an alkylene chain or alkylcycloalkyl;
Jis H or OH;

R? is H, alkoxy, alkyl, or halo;

R® is H or CHg; and

R’ is H.

9. The compound as defined in Claim 1 wherein

Z is phenyl, pyridinyl, pyrazinyl, pyrimidinyl, pyridinonyl, benzothiazolyl,
benzoxazolyl, benzimidazolyl, quinolinyl, thiazolyl, indanyl, or imidazolinyl; any of
which may either be unsubstituted or substituted with 1, 2 or 3 of amino, halo, C;.¢
alkyl, C,.3 alkylamino, di-C,.; alkylamino, C,.3 alkoxy, Ci.3 thioalkyl, Cy.3
trifluoroalkoxy, trifluoromethyl, cycloalkyl, cycloalkoxy, or heteroaryl; and

J is hydrogen, hydroxyl, CN, -SO,R’, -SR’, -SOR’, lower alkyl, lower alkoxy,
CF;, CF30-, -COOR®, or -CO-NR**R®, wherein R> and R® are each independently

selected from the group consisting of H, Cy.3 alkyl, and cycloalkyl, or R> and Rétaken
together can be propanediyl, butanediyl or pentanediyl with the N atom to which they

are attached to form a 4-, 5- or 6-membered cyclic amine optionally substituted with

lower alkyl, lower alkoxy, hydroxyl, CFs, or CF30.

10.  The compound of Claim 1 wherein:

520
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Zis
(1) phenyl which is optionally substituted with:
a) halogen,
b) alkyl,
c) alkoxy,

d) polyhaloalkyl,
e) polyhaloalkoxy,

) amino, alkylamino or dialkylamino,
g) alkylthio,

h) OH,

i) an ester, or

i) aryl, : ' : ‘

2) heteroaryl which is:

a) pyridinyl,

b) pyrazinyl, or

c) pyrimidinyl,
each of a), b) or c) being optionally substituted with alkyl,
polyhaloalkyl, alkoxy, or halogen,
3) benzothiazolyl optionally substituted with halo or alkoxy,
4) benzoxazolyl optionally substituted with halo,
(5) benzimidazolyl,
(6)  thiazolyl optionally substituted with aryl or alkyl,
(7)  indanyl,
(8)  quinolinyl optionally substituted with CF3, or

(9)  imidazolidinyl;
Y is a bond or alkylene;
Xis S, O, SO, or SOy;
Jis
1 H
(2)  -CO-NRRS wherein R* and R® together with the N to which
they are attached form a pyrrolidinyl ring,
(3) OH,
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(4) COOH,
(5) COOalkyl, or
(6) SOR,
m islor2;
—CH,—CH— CH?.\ /CHs
G is a bond or CH, (CHZ)Z, (CHa)s, CH , —CH;—C—
i | O
—CHy— CH"‘CH200H3 , —CH,—CH—CF;  cycloalkyl which is
O
cycloalkoxy which is ~\ \__]
Eis O;

R? is H, alkoxy, hydroxyalkyl, alkyl, halo, or hydroxyalkoxy,
R® is H, halo or alkyl; and
R’isH
or a prodrug ester of said compound selected from the group consisting of glycine

prodrug esters, valine prodrug esters, and phosphate prodrug esters..

11. Cancel.

12. The compound of Claim 7, wherein R is_Cl-Cs alkoxy or C-¢ alkyl.

13.  Cancel.
14.  Cancel.
15.  Cancel.
16. Cancel‘
17.  Cancel.
18. A compound of Formula IB or a pharmaceutically acceptable salt

thereof having the structure

22t
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R8

R?
T
S A

N \/ R?

B
19.  The compound as defined in Claim 18 wherein
R! is Z-Y-X- wherein
Xis S,

Y is an alkyl chain of 1 to 3 carbons or a bond, _
Z is heteroaryl heteroaryl pyridinyl, pyrazinyl, pyrimidinyl,
pyridinonyl, benzothiazolyl. benzoxalyl, benzimidazolyl, quinolinyl, thiazolyl, ‘

indanyl, imidazolinyl or phenyl,

each of which Z is optionally substituted with CF3, CF30, or halo;
R? is -E-G-J wherein
Eis O,
G is lower alkyl or alkylcycloalkyl, and
Jis OH;
R? is alkoxy, alkyl or halo;
R® is H or alkyl; and
R’ is H.

20.  The compound as defined in Claim 18 wherein
XisS;
Y is a bond or (CHy);

OH

0%
~

o

R?is E-G-J which is ~ \><OH or :

R?is H, Cl, CHs, or CH;0; and
R® and R® are each H.
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21.  The compound of Claim 1 wherein

@ is selected from the group consisting of}

RB
/‘\rRz . Ny R? y 0. _R? P 0. _R?
A L I 7
0 L, HOOL, SO
R® , R , [ R® R®  and ROR®

OH

0
~ .
. 0\>< \)w
R¥is ~ " OH or ;

R® is methoxy, Cl, H, or methyl; and

R! is selected from the group consisting of’

S
7CF3 2 F ’F )
s /©/\/S Q/s Os
©\/F\/ , CF30 , CF3 CF;0 , or
=~ l S
N

22. A pharmaceutical composition comprising a therapeutically effective
amount of a compound as defined in Claim 1, alone or in combination with at least
one additional therapeutic agent, in association with a pharmaceutically acceptable

carrier or diluent wherein said additional therapeutic agent is selected from the group

consisting of an acetyl-cholinesterase inhibitor, a muscarinic receptor-1 agonist. a

nicotinic agonist, a glutamic acid receptor (AMPA and NMDA) modulator, a

nootropic agent, an agent for Alzheimer’s disease, an agent for treatment of
Parkinson’s disease, anti-hyperlipidemia agent, an anti-obesity agent; anti-diabetic

agent, appetite suppressant; cholesterol/lipid-lowering agent, HDL-raising agent,

cognition enhancing agent, an agent used to treat neurodegeneration, an agent used to
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treat respiratory conditions, an agent used to treat bowel disorders, an anti-

inflammatory agent; anti-anxiety agent; an anti-depressant; an anti-hypertensive

agent; an anti-sleep disorder agent; a cardiac glycoside: and an anti-tumor agent.

23. A pharmaceutical combination comprising; at least one compound

according to claim 1, and at least one additional therapeutic agent selected from the

group consisting of an acetyl-cholinesterase inhibitor, a muscarinic receptor-1 agonist

a nicotinic agonist, a glutamic acid receptor (AMPA and NMDA) modulator, a

nootropic agent, an agent for Alzheimer’s disease, an agent for treatment of

Parkinson’s disease, anti-hyperlipidemia agent, an anti-obesity agent; anti-diabetic

agent, appetite suppressant; cholesterol/lipid-lowering agent, HDIL -raising agent,

cognition enhancing agent, an agent used to treat neurodegeneration, an agent used to

treat respiratory conditions, an agent used to treat bowel disorders, an anti-

7Y

inflammatory agent; anti-anxiety agent; an anti-depressant; an anti-hypertensive

agent; an anti-sleep disorder agent: a cardiac glycoside: of and an anti-tumor agent.

24.  Cancel.
25.  Cancel.
26.  Cancel.
27. Cancel.
28. Cancel.

29.  Use of a compound as defined in Claim 1 in the manufacture of a

medicament for the treatment of diabetes obesity.

30.  Use of a compound as defined in Claim 1 in the manufacture of a

medicament for treatment of diabetes.;in-which-such-treatment-comprises-a

31. Cancel.
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New. The compound according to claim 1 selected from the group

32.

consisting of:



529

10899 PCT

MARKED-UP CLAIMS



10899 PCT

MARKED-UP CLAIMS



- 23Y

10899 PCT

MARKED-UP CLAIMS

P z N
Balies
(72} = 72} =

z N\ Z N
Hed T
2] [/2}

@

Z N 2\
Y o)
— —=

» w



~&38

10899 PCT

MARKED-UP CLAIMS



3%

10899 PCT

MARKED-UP CLAIMS



L%

10899 PCT

MARKED-UP CLAIMS



2y

10899 PCT

MARKED-UP CLAIMS

T ) T
T - o] QO
X 57 : ® ]
o A o N\
; ) 2 o 3 O
N\.Il/ N\lln/ N\ / _ _
=\ =N ﬁ@ EU



512

10899 PCT
MARKED-UP CLAIMS

| ' o/@%‘"jo\xou



