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amincindazoles de férmula (I):

o sus sales farmacéuticamente aceptables como inhibidor de kinasa.

La invenciém tiene por objeto ls utilizacién de los derivados de
eminoindszoles de formula (T) y sus sales farmacéuticamente aceptables para Ia
preparecién de composiciones farmacéuticas destinadas a prevenir y a tratar las

mfcmedndaquepuedmmﬂhrdcmmﬁd:dmmﬂdolﬁmmmmr

Iapramtemvménnreﬁmadﬁivndosdemmmdnmludefdmuh(n
en la que:
Resbien O, SoNH
R3 e un radical (1-6C)alquilo, arilo, arilo(1-6C)alquilo, heteroarilo, heteroarilo(1-
6C)alquilo, arilo o heteroarilo fusionado con un cicloalquilo (1-10C), heterociclo,
cicloalquilo, adamentilo, policicloalquilos, alquenilo, alquinilo; estando estos
radicales, eventualmente, subatituidos por 1 o varios substituyentes clegidos entre
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derivado halogenado en posicién 6, serk preciso proteger el nitrégenn en posisién 1
como se muestra a continuacién (X = Cl, By, I):

2 T

=

La desproteccién se efectiia segin los métodos conocidos por el técnico en Ia
materia y descritos por T. W. GREENE, Protective groups in Organic Synthesis, J.
Wiley-Interscience Publication (1991). Por ejemplo, &i el agrupamiento protector en
posicién 1 es un trimetilsililetoximetilo podrd ser desprotegido por reaccién con el
fluoruro de tetrabutilamonio como se ha mostredo a continuacién:

off =mof"

Cusndo uno de los agrupamientos R4, RS, R6 o R7 empleado para la
copulacién que utiliza la quimica de] paladio, contenga » su vez una fimcién reactiva,
tal como hidroxilo, amina, tiol, écido o, de manera general, cuando contenga un
heterodtomo, serd necesario proteger estos Gltimos también antes de efectuar la
copulacién con paladio. De este modo, por ejemplo, una funcién fenol serd
introducida en forma protegida (O-bencilo por ejemplo), a partir del derivado clorado
y estando protegido el nitrdgeno en 1 como se ha indicado anterionmente:
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Los compuestos de férmula (T) presentan una actividad muy interesante y, en

particular, algunos compuestos tienen una CIS0 menor que 100 pM.
Los ¢jemplos siguientes ilusiran la invencién de manera no limitativa,

585 mg de anhidrido maléico proviamento triturado. El medio de la reaccién se
calienta 2 reflujo a 145°C durante 10 minuios y a continuacién se refrigera con un
baflo de agua. La parte insoluble s filtra y sz lava sucesivamente con 2 veces 25 cm®
de acetato de etilo y, a continuacién, con 2 veces 25 cm’de éter diisopropilico. El
sélido sc seca a continuacién bajo presién reducida (90 Pa; 50°C) para dar 1 g de
éicido 4-[(6-cloro-1H-indazol-3-il)amino]-4-ox0-2-butenoico (forma Z) en forma de
cristales amarillos, que funden a 230°C.

Espectro de RM.N. 'H (300 MHz, (CD1).SO d6, 8 ca ppm): 6,38 (4, J = 12 Hz :

"1H); 6,60 (4, J =12 Hz : 1H); 7,13 (dd, J=9y 1,5 Hz : 1H); 7,55 (4, J = 1,5 Hz :

1H); 7,94 (d, J =9 Hz : 1H); 10,99 (s ancho : 1H); de 12,60 a 13,40 (mf extendido:
1H); 12,92 (mf: 1H).

{-[(6-cloro-1H-Indazg IVET 4-9X0-2-hyjienoato de etilo.

Se afiaden a 1 g de 6-cloro-1H-indazol-3-amina, en 50 cm’ de diclorometano,
865 mg de fumsrxato de monoetilo. A continuacién se introducen 1,4 g de clorhidrato
de 1-(3-dimetilaminopropil)-3-etilcarbodiimida y se sgita durante 30 minutos hacia
20°C. Se lava con 50 cm”® de agua destilads y a continuacién con 50 cm® de solucitn
acuosa saturada de cloruro de sodio. La fase orgénica se seca sobre sulfato de
magnesio, se filtra y a continuacién se evapora bajo presién reducida (2 kPa; 40°C).
Se obtienen 2 g de una mass gomosa de color ladrillo, quo so purifica por
cromatografia bajo presién de argén a 50 kPa sobre una columna de gel de sflice
(gramulometria 40-60 pm; difmetro 4,5 cm), cluyéadose con ume mezcla de
ciclohexano-acetato de etilo (30/10 en voltmenes) y recogiéndose fracciones de 40
cm’. Las fracciones que contienen el producto esperado se refinen y a continuacién
se evaporan bajo presién reducida (2 kPs) a una temperatura préxima a 40°C. Tras
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oxinaftoatn, nitrato, oxalato, pamosto, fosfato, salicilato, succinato, sulfato, tartrafo,

teofilinacetato y p-toluenosulfonato,

Los compuestos de férmula (I) son inhibidores de kinasa y por lo tanto son
Gtiles para I prevencién y el tratamiento de las enfermedades neurodegenerativas, la
enfermeded de Alzheimer, de Parkinson, Ia demencia frontoparietal, Ia degeneracién
corticobasal, la enfermedad de Pick, los accidentes cercbrovasculares, los
traumatismos craneales y espinales y neuropatias periféricas, la obesidad, ls
hipertensién esencial, las enfermedades cardiovasculares ateroesclerdticas, el
sindrome de los ovarios policisticos, el sindrome X, la inmunodeficiencia y el céncer,

Sus actividades han sido determinadas midiéndose la inhibicién de la
fosforilacién de la proteins tau en as secciones del cortex de rata adulta.

Las secciones de cortex con un espesor de 300 um se preparan a partir de
ratas macho OFA (Iffa-Credo) con una edad de 8-10 semanas, sacrificadas por
decapitacién. Estas se¢ incuban en S ml de medio DMEM, que contiene piruvato ¥
glucosa 4,5 g/l a 37°C, durante 40 minutos. Las secciones se lavan & continuacién 2
veces con el medio, se distribuyen en microtubos (50 ut en 500 ul de medio con o sin
compuesto a ser ensayado) y se incuban a 37°C bajo agitacién. Al cabo de dos horas,
se detiene |a experiencia por centrifugndo. Las secciones se someten a la lixis, son
sonificadas y centrifugadas a 18.300 g, durante 15 mimutos a 4°C. La concentracién
en proteinas del sobrenadante se determina mediante una valoracién comercial (BCA
Protein Assay, Pierce) basada en el método de Lowry.

Las muestras, desnaturalizadas previamente durante 10 minutos a 70°C, se
scparan sobre gel vertical 4-12 % bis-tris en presencia de tampén MOPS-SDS y son
electrotransferidas sobre membrana de nitroceluloss. El inmunomarcado se realiza
mediante el anticuerpo monoclonal AD2 que reconoce, especificamente, los epitopos
fosforilados Ser396/404 de Ia proteina taun.

Las proteinas inmunorreactivas son visualizadas por adicién de un segundo
anticuerpo dirigido contra los IgG de ratén y acoplado con la peroxidasa y con un
substrato quimioluminiscente. Los eutorradiogramas obtenidos se cuantifican,
finalmente, por medio del programa de ordenador “Gene Tools” de Syngens
(GeneGnome, Ozyme) para determinar una CIS0.
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para dar 3,2 g de N-(6,7-diflior-1H-indazol-3-il)-1-piperidinacetamida, en forma de
cristales blancos, que funden a 158°C.
Espectro de RM.N. 1H (300 MHz, (CD»):SO d6, 8 en ppm) : 1,42 (mt: 2H) ; 1,59
(mt : 4H); 2,52 (mt : 4H) ; 3,19 (s : 2H); 7,13 (ddd, J=10,5-9y7Hz: 1H) ; 7,66
(dd ancho, Y =9 y 4,5 Hz : 1H) ; 10,14 (mf : 1H) ; 13,42 (mf: 1H).
DCI m/z=295 [M+H]"
mmﬁmwmhwmmm/
un compuesto de férmula (I) o una sal de un compuesto de este tipo, en estado puro o
en forma de una composicién en la que esté asociado con cualquier otro producto
farmacéuticamente compatible, que puede ser inerte o fisiolégicamente activo. Los
medicamentos segiin In invencién pueden emplearse por via oral, parenteral, rectal o
tépica.
Comowmpoﬁcimuaoﬁdumadmwmm.pmdmﬁﬁm/
comprimidos, pildoras, polves (cépsulas de gelatina, sellos) o granulados. En estas
composiciones, el principio activo segiin la invencién estd mezclado con uno o varios
diluyentes inertes, tales como almidén, celulosa, sacarosa, lactosa o sflice, bajo
corriente de argén. Estas composiciones pueden comprender igualmente substancias
diferentes de los diluyentes, por ejemplo uno o varios Iubrificantes tales como el
estearato de magnesio o el talco, un colorante, un revestimiento (gragess) o un
bamiz.
Comopouullqmdumadmmﬂw:dnml,npmdmuﬁhm‘/
soluciones, suspensiones, emulsiones, jarabes y elixires farmacéuticamente
acepiables, que contengan diluyentes inertes tales como el agua, ¢l etanol, el glicerol,
los aceites vegetales o o} aceite de parafina, Estas composiciones pueden comprender
substancias diferentes de los diluyemtes, por ejemplo productos humectantes,
edulcorantes, espesantes, aromatizantes o estabilizantes.
Las composiciones estériles para administracién perenteral, pueden m/

disolvente o vehiculo se puede emplear el agus, el propilenglicol, un polictilenglicol,
aceites vegetales, en particular el aceite de oliva, ésteres orginicos inyectables, por
¢jemplo el oleato de etilo u otros disolventes orginicos convenientes, Estas
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composiciones pueden contener, igualmente, adyuvantes, en particular agentes
humectantes, isotonizantes, emulsionantes, dispersantes y estabilizantes. Ls
esterilizacién puede hacerse de varias formas, por ejemplo por filtracién aseptizante,
incorparando a la composicién agentes esterilizantes, por imadiecién o por
calentamiento. Igualmente pueden prepararse en faorma de composiciones sdlidas
estériles que pueden ser disueitas en el momento da] empleo en agua estéril o en
cualquier otro medio estéril inyectable. ‘

Las composiciones para administracién rectal son los supositorios o las
cépsulas rectales que contienen, adem#s del producto activo, excipientes tales como
la manteca de cacao, glicéridos semi-sintéticos y polietilenglicoles.

Las composiciones para administracién tépica pueden ser, por ejemplo,
cremas, lociones, colirios, colutorios, gotas nasales o asrosoles.

La invencién tiene por objeto los compuestos y I wtlizacién de
aminoindazoles de férmula (I) y sus sales farmacéuticamente aceptables para la
preparacién de composiciones farmacéuticas destinadas 8 prevenir y tratar Ins
enformedades que pucdan resultar do una actividad snormal de kinasas como, por
cjemplo, las implicadss en las enfermedades neurodegenerativas, Ia enfermedad de
Alzheimer, de Parkinson, la demencia frontoparietal, 1a degeneracién corticobasal, 1a
enfermedad de Pick, los accidentes cerebrovasculares, los traumatismos crancales y
cspinales y neuropatias periféricas, la obesidad, las enfermedades de] metabolismo,
la disbetes de tipo II, la hipertensién esencial, las enfermedades cardiovasculares
eteroesclerdticas, ¢l sindrome de los ovarios policisticos, ¢l sindrome X, Ia
innmmodeficiencia y el cdncer.

Como actividad anormal de kinasa se puede citar, por ejemaplo, In de la P13K;”
AKT, GSK3beta, de 1as CDK...

En terapéutica humans, los compuestos segiin Ia invencién son
particularmente 1dtiles para el tratamiento y/o la prevencién de la enfermedades
neurodegencrativas Ia enfermedad de Alzheimer, de Parkinson, la demencis
frontoperietal, la degeneracién corticobasal, Ia enfermedad de Pick, los eccidentes
cerebrovasculares, los traumatismos craneales y espinales y neuropatfas periféricas,
la obesidad, las enfermedades de] metabolismo, I diabetes de tipo II, Ia hipertensién

o
‘boq/
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esencial, lss enfermedades cardiovasculares ateroesclerdticas, el sindrome de los
ovarios policisticos, ¢l sindrome X, la inmunodeficiencis y el céncer.

Las dosis dependen del efecto buscado, de la duracién del tratamiento y de la
via de administracién utilizada; en general estén comprendidas entre 5 mg y 1000 mg
por dia, por via oral para un adulto con dosis unitarias que van desde 1 mg hasta 250
mg de sustancia activa.

Demafomgenml.elmédieodeteminulhposologhapmpndnen
funcién de la edad, del peso y de todos los demés factores propios del sujeto a ser

tratado,

Loa ¢jemplos siguientes ilustran composiciones segin la invencién:
Elemplo A.

Se preparan, segln Ia técnica habitual, grageas que contienen 50 mg del
producto activo, que tienen la siguiente composicién:
- Compuesto de férmula (T) 50mg
= Celulosa 18mg
- Lactosa 55 mg
- Sflice coloidal 1mg
- Carboximetilalmidén S63IC0 ..eveaveessssrnacammmmomsron 10mg
=Taleo ccvuviirrannciernnananns P teessammmnssassnaensans 10 mg
= Estearato de magnesio ......cccceeerrnennnssnmmemmnssssnsssiassses 1mg
Ejemplo B,

Se preparan, segin la técnica habitual, comprimidos que contienen 50 mg del
producto activo, que tienen Ia siguiente composicién:

- Compuesto de férmula (T) S50 mg
- Lactosa 104 mg
- Celulosa 40 mg
- Polividona ..... 10 mg
- Sflice coloidal 2mg

- Mezcla de hidroximetilcelulosa, glicering, éxido de titanio

136
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(72-3,5-24,5)q.5.p. 1 comprimido peliculado terminado 245 mg
Ejemplo C,

Se prepara una solucién inyectable, que contiene 10 mg de producto activo,
que tiene la siguiente composicién:
- Compuesto de férmula (T) 10mg
- Acido benzoico 80 mg
- Alcohol bencilico 0,06 ml
- Benzoato de sodio 80 mg
= Eanol 81 95% .cocuvcnmmimmnescsanscernnnonenssssasaensomsmannenens 0,4 mi
= Hidréxido de 80810 .....scecseesenssnnseereserusmmmsesnismssacsanss 24 mg
= Propileno glEOI ..cumsmcesescssesseanansasconsssaenssmmmmnnses 1,6 ml
- Agua qs.p.4ml

La presente invencién se refiere, igualmente, al método de prevencién y de
tratamiento de las enfermedades en las que estd implicada una fosforilacién de Ia
proteina Teu, por administracién de un compuesto de férmula (I) y sus sales
farmacéuticamente aceptables,
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REIVINDICACIONES
1.- Compuestos de férmula (T)
R4 j
RS R3
A\
N
Re N m
R7
en la que
5 Resbim0,SoNH
R3 es un radical (1-6C)alquilo, arilo, arilo(1-6C)alquilo, heteroarilo, heteroarilo(1-

6C)alquilo, grilo o heteroarilo fusionado con un cicloalquilo (1-10C), heterociclo,
cicloalquilo, adamantilo, policicloalquilos, alquenilo, alquinilo; estando estos
radicales, eventualments, substituidos por 1 o varios substituyentes elegidos entre
10  haldgeno, CN, NO;, NH;, OH, OR8, COOH, C(O)ORS, -O-C(O)R8, NRSR9,
NHC(O)R8, C(O)NRSR9Y, SRS, S(O)RS, SO;R8, NHSO;R8, SO;NRSR9,
C(S)NRSRY, NHC(S)RS, -O-SO:R8, -SO;-O-R8, uarilo, heteroarilo, formilo,
R4, RS, R6 y R7 son elegidos, independientemente entre si, entre los radicales
15 siguientes hidrogeno, halégeno, CN, NO2, NHy, OH, COOH, C(O)ORS, -O-C(O)RS,
NRER9, NHC(O)R8, C(O)NRER9, NHC(S)R8, C(S)NRSRS, SRS, S(O)RS, SO;RS,

NHSO;R8, SO2NRSRS, -O-SO;R8, -S0,-O-R8, triflormetilo, triflometoxi, (1- =

6Chalquilo, (1-6C)alcoxi, _grilo, arilo(1-6C)alquilo, heteroarilo, heteroarilo(1-
6C)alquilo, heterociclo, cicloalquilo, aiquenilo, alquinilo, adsmantilo,

20 policicloalquilos; estando substituidos estos radicales, eventualmente, por 1 o varios
substituyentes clegidos entre halégeno, CN, NO2, NH2, OH, OR10, COOH,
C(O)OR10, -O-C(O)R10, NRIOR11, NHC(O)R10, C(O)NR10R11, NHC(S)R10,
C(S)NR10R11, SR10, S(O)R10, SO;R10, NHSO,R10, SOZNRI0R11, -O-SO;R10, -
S0;-0-R10, arilo, heteroarilo, formilo, triflGormetilo, triflGormetoxi;

25 RS§, R9, R10, R11 son, independientemente entre si, un hidrégeno, (1-6C)alquilo,
arilo, alquenilo, alquinilo, heteroarilo estando a su vez, eventualmente substituidos
por 1 o varios substituyentes elegidos entre halégeno, (1-6C)alquilo, (1-6C)alcoxi,
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CN, NO;, NH; OH, COOH, COOalquilo, CONH;, formilo, trifiGormetilo,
triftliormetoxi;
sus racémicos, enantiémeros, diastereoisémeros y sus mezclas, sus tantdmeros y sus
sales farmacéuticamente aceptables para preparar un medicamento.

2.- Compuestos de fdrmula (T)

enlaque

Resbien O, SoNH

R3 es un radical (1-6C)alquilo, arilo, arilo(1-6C)alquilo, heteroarilo, heteroarilo(1-
6C)alquilo, cicloalquilo, alquenilo, alquinilo; estando estos radicales ,eventualmente,
substituidos por 1 o varios substituyentes clegidos entre halégeno, CN, NOz, NH;,
OH, ORS, COOH, C(O)ORS, -O-C(O)R8, NRER9, NHC(O)R8, C(O)NRBRS9, SRS,
S(O)RS, SO;R8, NHSO;R8, SO;NRER9, C(S)NRSRS, NHC(S)RS, -O-SO:RS, -S0,-
O-R8, atilo, heteroarilo, formilo, trifiGormetilo, trifliormetilsulfanilo, trifliormetoxi;
R4 y R7 son hidrégeno;

RS, R6 son elegidos, independientemente entre i, entre los radicales siguientes
hidrégeno, halégeno, CN, NO2, NH;, OH, COOH, C(O)ORS, -O-C(O)R8, NRSR9,
NHC(O)R8, C(O)NRSR9, NHC(S)RS, C(S)NRBRY, SR8, S(O)RS, SO,RS,
NHSO;RS8, SOZNRSRY, -O-SO;R8, -SO;-O-R8, trifliormetilo, trifidormetoxi, (1-
6C)alquilo, (1-6C)alcoxi, arilo, arilo(1-6C)alquilo, heterosrilo, heteroarilo(1-
6Clalquilo, cicloalquilo, heterociclo, alguenilo, alquinilo, adsmantilo,
policicloalquilo; estando estos radicales ,eventualmente, substituidos por 1 o varios
substituyentes elegidos entre halégeno, CN, NO,, NH,;, OH, OR10, COOH,
C(O)OR10, -O-C(O)R10, NR10R11, NHC(O)R10, C(O)NR10R11, NHC(S)R10,

" C(S)NR10R11, SR10, S(O)R10, SO;R10, NHSO,;R10, SO2NR10R11, ~-O-SO,;R10, -

$02-O-R10, arilo, heteroarilo, formilo, trifldormetilo, trifl iormetoxi;







10

20

A
d

RS, R9, R10, R11 son, independientemente entre si, un hidrégeno, (1-6C)alquilo,
arilo, alquenilo, alquinilo, heteroarilo estando, a su vez ,eventualmente substituidos
por 1 o varios substituyentes clegidos eatre halégeno, (1-6C)alquilo, (1-6C)alcoxi,
CN, NO,;, NH; OH, COOH, COQalquilo, CONH;, formilo, trifiSormetilo,
trifliormetoxi;

gus racémicos, enantiémeros, diastereoisémeros y sus mezclas, sus tautémeros y sus
sales farmacéuticamente aceptables para pzepunm.mndimmm.

3.- Compuestos de fémmula (1)

-171-

R3
N
R6 N 0
R7
en la que
ResO
R4yR7sonH

R3 es un radical (1-6C)alquilo, arilo, arilo(1-6C)alquilo, heteroarilo, heteroarilo(1-
6Calquilo, heterociclo, cicloalquilo, alquenilo, estando estos radicales
eventualmente substituidos por 1 o varios substituyentes elegidos entre halégeno,
CN, NO,, NH;, OH, OR8, COOH, C(O)ORS, -O-C(O)R8, NRERS, NHC(O)RS,
C(O)NRBRS, SRS, S(O)RS, SO,R8, NHSO;R8, SO;NRSR9, C(S)NRSRY,
NHC(S)RS, -O-SO;R8, -SO-O-R8, erilo, heteroarilo, formilo, trifliormetilo,
trifldormetilsulfanilo, trifldarmetoxi;

RS y R6 son elegidos, independientemente entre si, entre los madicales siguientes
hidrégeno, halégeno, CN, NO2, NH,, OH, COOH, C(O)ORS, -O-C(O)RS, NRSRS,
NHC(O)RS, C(O)NRBR9, NHC(S)RS, C(S)NRSR9, SRS, S(O)RS, SO;RS,
NHSOzR8, SOZNRSRY, trifliiormetilo, trifiGormetoxi, (1-6C)alquilo, (1-6C)alcoxi,
arilo, arilo(1-6C)alquilo, heteroarilo, heteroarilo(1-6C)alquilo, heterociclo,
cicloalquilo, alquenilo; estendo estos radicales ,cventualmente, substituidos por 1 o
varios substituyentes elegidos entre halégeno, CN, NO,, NHz, OH, OR10, COOH,
C(O)OR10, -O-C(O)R10, NR10R11, NHC(O)R10, C(O)NR10R11, NHC(S)R10,

ex?
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N-[6-(4-cianofenil)-1H-indazol-3-il]-butanomnida
N-(6,7-difitior-S-nitro-1H-indazol-3-il)-butancamida
N-(6,7-diftGor-5-fenii-1H-indazol-3-il)-butancamida
N-[6-(6-hidroxi-piridin-3-il)- 1H-indazol-3-il]-butanogmida
N-[6-(3,4-dihidroxi-fenil)-1 H-indazol-3-il]-butanoamida, triflioracetato
N-[6-(3,4-dihidroxi-fenil)-1H-indzzol-3-il]-butanoamida
N-[7-fifor-5-nitro-6-[2-(feniletilamino]-1H-indazol-3-il}-butancamida
N<(7-fliior-5-nitro-6-morfolino-1H-indazol-3-il)-butanoamida
N-(7-flor-S-amino-6-morfolino-1H-indazol-3-il)-butsnosmida
N-(§-bromg-7-fitior -6-morfolino-1H-indazol-3-il)-butanoamida
N-[7-fllior-6-(triflGormetil)-1H-indazol-3-il]-butanoamida
N+(6-bromo-4,5,7-trifltor-1H-indazol-3-il)-butancamida
N-[6-(6-amino-piridin-3-il)-1H-indazol-3-il]-butancamida, difiioracetato
N-[6-(6-amino-piridin-3-il)-1H-indazo]-3-il]-butancamids
2-cloro-N-(6,7-difliior-1H-indazol-3-il)-acctamida
N-(6,7-difl\ior-1H-indazol-3-il)-1-piperidinacetamida

su racémico, sus epantiémeros, tautémeros asf como sus sales farmacéuticamente
acoptables.

9.- Composicién farmacéutica, caracterizada porque comprende, en un medio
farmacéuticamente acepiable, un compuesto definido segin una cualquicra de las
reivindicaciones 1 a 8.

10.- Medicamento segin una cualquiera de las reivindicaciones 1 a 3
caracterizado porque contiene, al menos, un compuesto definido segim una
cualquiera de las reivindicaciones 1 a 8 pam su aplicacién terapéutica en el
tratamiento de las enfermedades en las que se observa una fosforilacién de la
proteina Tau. '

ll.-Mediemmtosemhmcuﬂquiex_adclnreivindionﬂ la3l
caracterizado porque contiene, al menos, un compuesto definido segin una
cualquiera de las reivindicaciones 1 a 8 para su splicacién terapéutica en el
tratamiento de 1lss enfermedades neurodegencrativas, los  accidentes
cerebrovasculares, los traumatismos craneales y espinales y neuropatias periféricas,
la obesidad, las enfermedades del metabolismo, In diabetes tipo I, Ia hipertension
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esencial, las enfermedades cardiovasculares aterosclerticas, el sindrome de los
ovarios policisticos, le sindrome X, Ia imunodeficiencia y el céncer.

12.- Medicamento segin la reivindicacién 11 camacterizado porque la
enfermedad neurodegenerativa es o bien la enfermedad de Alzheimer, de Parkinson,
la demencia frontoparietal, Ia degeneracién corticobasal o 1a enfermedad de Pick,

13.- Procedimiento para la preparacién de los compuestos de férmula (I) tales
como los que se han definido en la reivindicacién 1 et en los que R es oxigeno
caracterizado porque se efectiia una acilacién del derivado amina de férmnla (II):

M NH,
A\

N
R i}

(1)
en la que R4, RS, R6, R7 tienen los mismos significados que en Ia reivindicacion 1,
transforméndose, eventualmente, en sal farmacéuticamente aceptable.

14.- Procedimiento para la preparacién de los compuestos de férmula (T) tales
como los que han definido en la reivindicacién 1 y en los que R cs un azufre
caracterizado porque se efectia una tionacién del derivado en el que R es un
oxigeno, transforméndose, eventualmente, en sal furmacéuticamente aceptable.

15.- Procedimiento para la preparacion de los compuestos de férmula (7) tales
como los que se han definido en la reivindicacién 1 y en los que R es NH,
caracterizado porque se efechia una reaccidn del derivado aminedo de férmula (II)
con un nitrilo o sal de Merwein

R N,
N
R N
R7

()
en la que R4, RS, R6, R7 tienen los mismos significados que en la reivindicacién 1
transforméndose, eventuaimente, en sal farmacéuticamente aceptable.
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PYRAZOLE COMPOUNDS USEFUL AS PROTEIN KINASE INHIBITORS

CROSS REFERENCE TO RELATED APPLICATIONS

This application claims priority to US
Provisional Patent Application 60/232,795 filed September
15, 2000, US Provisional Patent Application 60/257,887
filed December 21, 2000 and US Provisional Patent
Application 60/286,949 filed April 27, 2001, the contents
of which are incorporated herein by reference.

FIELD OF THE INVENTION
The present invention is in the field of

medicinal chemistry and relates to compounds that are
protein kinase inhibitors, compositions containing such
More particularly, this
invention relates to compounds that are inhibitors of

éompounds and methods of use.
GSK-3 and Aurora-2 proteiln kinases. The invention also
relates to methods of treating diseases associated with
these protein kinases, such as diabetes, cancer and

Alzheimer’s disease.

BACKGROUND OF THE INVENTION
The search for new therapeutic agents has been

greatly aided in recent years by better underta.nding‘ of
the structure of enzymes and other biomolecules
associated with target diseases. One important class of
enzymes that has been the subject of extensive study is
the proteip kinasges.

Protein kinases medlate intracellular signal
They do this by effecting a phosphoryl

transfer from a nucleoside triphosphate to a protein

transduction.

acceptor that is involved in a signaling pathway. There
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are a number of kinases and pathways through which
extracellular and other stimuli cause a variety of
cellular responses to occur inside the cell. Examlples of
such stimuli include environmental and chemical stress
signals (e.g. osmotic shock, heat shock, ultraviolet
radiation, bacterial endotoxin, H;0;), cytokines (e.g.
interleukin-1 (IL-1) and tumor necrosis factor a {(TINF- .
a)), and growth factors (e.g. granulocyte macrophage-
colony-gtimulating factor (GM-CSF), and fibroblast growth
factox (FGF). An extracellular stimulus may effect ome
or more cellular responses related to cell growth, )

" migration, differentiation, secretion of hormones,

activation of tramscription factors, muscle éontraction',
glﬁcose metabolism, control of protein synthesis and
regulation of cell cycle.

Many diseases are associated with abnormal
cellular resﬁonses triggered by protein kinase-mediated
events. These diseases include autoimmune diseases,
inflammatory diseases, neurological and neurodegenerative
diseases, cancer, cardiovascular diseases, allergies and
asthma, Alzheimex’s disease or hormone-related diseases.
Accordingly, there has been a substantial effort in
medicinal chemistry to find protein kinase inhibitoxs
that are effective as therapeutic agenté.

Aurora-2 is a serine/threonine protein kinase
that has beexi.inplicated in human cancer, such as colon,
breast and other solid tumors. This kinase is believed
to be involved in protein phosphorylation events that
regulahé the cell cycle. Specifically, Aurora-2 way play
a role in controllihg the accurate segregation of
chromogomes during mitosis. Misregulation of the cell
cycle can lead to cellular proliferation and other
abnormalities._ In human colon camcer tissue, the aurora-

“2-

WO 02122601 | BCTIUSLTH0

2 protein has been found to be overexpressed. See : ((l"
Bischoff et al., EMBO J., 1998, 17, 3052-3065; Schumacher
et al., J. Cell Biol., 1998, 143, 1635-1646; Kimura et
al., J. Biol. Chem., 1997, 272, 13766-13771.
' Glyccgen synthase kinase-3 (GSK-3) is a
serine/threonine protein kinase comprised of o and §
isoforms that are each encoded by distinct genes [Coghlan

. et al., Chémistry & Biology, 7, 793-803 (2000); Kim and
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Kimmel, Curr. Opinion Genetics Dev., 10, 508-514 (2000)].
GSK-3 has been implicated in various diseases including.
diabetes, Alzheimer’s disease, CNS disorders such as
wanic depressive disorder and neurodegenerative diseases,
and cardiomyocete hypertrophy [WO 99/65897; WO 00/38675;
and Hag et al., J. Cell Biol. (2000) 151, 117]. These
diseases may be caused by, or result in, the abnormal
operation of certain cell signaling pathways in which
GSK-3 plays a xole. GSK-3 has been found to .
phosphorylate and modulate the activity of a number of
regulatory proteins. These proteins include glycogen
synthase which is the rate limiting enzyme necessary for
glycogen synthesis, the microtubule agsociated protein_
Tau, the gene transcription factor P-catenin, the
translation initiation factor el¥F2B, as well as ATP
citrate lyase, axin, heat shock factor-l, c-Jum, c-Myec,
c-Myb, CREB, and CEPBa. These diverse protein targets
implicate GSK-3 in many aspects of cellular metabolism,
proliferation, differentiation and development.

In a GSK-3 mediated pathway that is relevant
for the treatment- of type II diabetes, insulin-induced
signaling leads to cellular glucose uptake and glycogen
synthesis: Along this pathway, GSK-3 is a negative

. regulator of the insulin-induced signal. Normally, the

p:éesence’of insulin causes inhibition of GSK-3 wediated
-3-
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phosphorylation and deactivation of glycogen synthase.
The inhibition of GSK-3 leads to increased glycogen
synthesis and glucose uptake [Klein et al., PNAS, 93,
8455-9 (1996); Cross et al., Biochem. J., 303, 21-26
(1994) ; Cohen, Biochem. Soc. Trans., 21, 555-567 (1993);
Massillon et al., Biochem J. 299, 123-128 (1994)].
However, in a diabetic patient where the insulin response
is impairgd, glycogen synthesis and glucose uptake fail
to increage despite the presence of relatively high blood
levels of insulin. This leads to abnormally high blood
levels of glucose with acute and long term effects that
may ultimately result in cardiovascular disease, renal
failure and blindness. In such patients, the normal
insulin-induced inhibition of GSK-3 fails to occur. It
has also been reported that in patients with type II
diabetes, GSK-3 is overexpressed [WO 00/38675].
Therapeutic inhibitors of GSK-3 are therefore potentially
useful for treating diabetic patiemts suffering from an
impaired response to insulin.

QSK-3 activity has also been associated with

Alzheimer’s disease. : char;

the well-known B-amvlioid peptide and-the-fozmaticn,of
intracellular neurofibrillary tangles. The
neurofibrillary tangles contain hyperphosphorylated Tau .
protein where Tau is _phosphoxylated on-abnesmal-edites.
GSK-3 has been shown to phospharylata these abnormal

sites in cell and animal wodels. Furthermore, inhibition
. S00s TG AN mA B0oe .

of GSK-3 has been shown to prevent hyperphosphorylation
of Tau in cells (Lovestone et al., Curremnt Biology 4,
1077-86 (1994); Brownlees et al., Neuroreport 8, 3251-55
(1997)] . Therefore, it is believed that GSK-3 activity
way promote generaticm of the neurofibrillary tangles and
the progression of Alzheimer's disesse. ‘

-h=
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Another substrate of GSK-3 is B-catenin which (((-ﬁ
is degradated after phosphorylation by GSK-3. Reduced
levels of f-catenin have been reported in chizophrenic(
patients and have also been associated with other
diseases related to increasge in neuronal cell death
[Zbong et al., Nature, 395, 698-702 (1998); Takashima et
al., PNAS, 90," 7789-93 (1993); Pei et al., J.
Neuropathol. Exp, 56, 70-78 (1997)].

As a result of the biological importance of
GSK-3, there is current interest in therapeutically
effective GSK-3 inhbitors. Small molecules that inhibit
GSK~3 have recently been reported [WO 99/65897 (Chirom)
and WO 00/38675 (SmithKline Beecham)].

For many of the aforememntioned diseases
associated with abnormal GSK-3 activity, other protein
kinages have also been targeted for treating the same
disesdses. However, the various protein kinasei; often act -
through different biological pathways. For example,
certain quinazoline derivitives have been reported- s
recently as inhibitors of p38 kinase (WO 00/12497 to ;
Sciog). The compounds are reported to be useful for
treating conditions characterized by‘ enhanced p38-a
activity and/or emhanced TGF-B act:iv:l.;:y. While p38
activity has been implicated in a wide variety of
diseages, including diabetes, p38 kinase is not reported
to be a constituent of an insulin signaling pathway that
regulates glycogen synthesis ox glucose uptake.
Therefore, unlike GSK-3, p3g imhibition would not be
expected to enhance glycogen synthesis and/or glucose
uptake. .

There is a continued need to find new
therapeutic agents to treat human diseases. The protein
kinases aurora-2 and GSK-3 are especially attractive
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targets for the discovery of new therapeutics due to
their important role in cancer, diabetes, Alzheimer’s
disease and other diseases.

DESCRIPTION OF THE INVENTION
It has now been found that compounds of t-:his
invention and pharmaceutical compositions thereof are .
effective as protein kinase inhibitors, particulariy as
inhibitors of aurora-2 and.GSK-3. These compounds have
the general formula I:

or a pharmaceutically acceptable derivative or prodrug
thereof, wherein:

Z* to z' are as described below;

Ring A is selected from the group consisting of:

-

T:ﬁ,i

NJ».
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and H

G is Ring C or Ring D;

Ring C is selected from a phenyl, pyridinyl, pyrimidinyl,
pyridazinyl, pyrazinyl, or 1,2,4-triazinyl ring,

" wherein said Ring C has one or two ortho substituents
independently selected from -R*, any substitutable non-
ortho carbon position on Ring C is independentlj'
substituted by -R®, and two adjacent substituents on
Ring C are optionally taken together with their
intervening atoms to form a fused, unsaturated ox
partially unsaturated, 5-6 membered xring having 0-3
heteroatoms selected from oxygen, sulfur or nitrogen,
said fused ring being optiomally substituted by halo,
oxo, or -R%;

Ring D is a 5-7 membered monocyclic ring or 8-10 membered
bicyclic ring selected from aryl, hetexroaryl,
heterocyclyl or carbocyclyl, said heterocaryl ox

" heterocyclyl ring having 1-4 ring heteroatoms selected
from nitrogen, oxygen or sulfur, wherein Ring D is
substituted at any substitutable ring carbon by oxo or
-R*, and at any substitutable ring nitrogen by -RY,
provided that when Ring D is a six-membered aryl or
hetercaryl ring, -R® is hydrogen at each ortho carbon
poaiticn of Ring D;

R' ig selected from -halo, -CN, -NO;, T-V-R®, Phenyl, 5-6
membered heteroaryl ring, 5-6 membered heterocyclyl

ring, or C.s aliphatic group, said phenyl, heteroaryl,
-7
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and heterocyclyl rings each optionally substituted by
up to three groups independently selected from halo,
oxo, or -R°, said C,.¢ aliphatic group optionally
substituted with halo, cyano, mitro, or oxygem, or R!
and an adjacent substituent taken together with their
intervening atoms form said ring fused to Ring C;

R* apd RY are independently selected from T-R*, or R* and
RY are taken together with their intervening atoms to

' form a fused, unmsaturated or partially unsaturated, 5-8
membered ring having 0-3 ring hetercatoms selected from
oxygen, sulfur, or nitrogen, wherein any substitutable
carbon on said fused ring formed by R* and RY is
substituted by oxo or T-R’, and any substitutable
nitrogen on said ring formed by R* and RY is
subatituted by R*;

T is a valence bond or a C;., alkylidene chain;

_E apd ®% _are independently ‘selected from -R, -T-W-R®, or

R? and R?' are taken intervenin
atoms to form a fused, 5-8 membered, unsaturated.or

partially unsaturated, ring having 0-3 ring heteroatoms
selected from nitrogen, oxygen, or sulfur, wherein each

% substitutable carbon on said fused ring formed by Rr?
and R* ip substituted by halo, oxo, -CN, -NO;, -R’, or__
-v-R%, and any substitiutable nitrogen on said ring
formed by ®! and R? is substituted by R';

R® is selected from -R, -halo, -OR, -C(=O)R, -COR,
-GOCOR, -COCH,COR, -NO;, -CN, ~-S(O)R, -8(0)};R, -8R,

AEN(RY),, -CON(R")2, -SON(R))2, -OC{=O)R, -N(R")COR,

"’ -R(R") CO; (optionally substituted Ci.g aliphatic),
-N(R)N(R%),, -CeMN(R');, -C=N-OR, -N(R’)CON(R")a,
-N(R")SO.N(R");, -N(R')SO:R, or -0C(=0)N(R"),;

each R is independently selected from hydrogen or an
optionally substituted group selected from Ci.¢

g

€
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each R* is independently selected from -R’, -COR’, -COa(Ci.s

aliphatic), -CON(R")z, or -SO,R’, or two R' on the same
nitrogen are taken together to form a 5-8 membered
heterocyclyl or heterocaryl ring;

. each R® is independently selected from -R, halo, -OR,

-C(=0)R, -CO;R, -COCOR, -NO;, -CN, -S(O}R, -SO;R, -SR,
-N(R')2, -CON(R')2, -SO;N{R')2, -OC(=O)R, -N(R')COR,
-N(R*)CO; {optionally substituted C;.¢ aliphatic),
“N(R')N(R*) 2, -C=NN(R');, -C=N-OR, -N(R')CON(R*).,
-N(R')SO;N(R%)2, -N(R')SO;R, or -OC(=O}N(R%);, or R® and
an adjacent substituent taken togethexr with their
intexvening atoms form said ring fused to Ring C;

v is -0-, -8-, -80-, -80;-, -N(R®)SO0;-, -SO,N(R®)-,
. -N(R®)-, -CO-, -CO;-, -N(R)CO-, -N(R®)C(0)O-,

-N(R®) CON(R®) -, -N(R®)SO.N(R®)-, -N(R®)N(R)-,
-c(O)N(R®) -, -OC(O)N(R®)-, -C(R9):0-, -C(R®}aS-,
-C(R%);80-, -C(R®)1S02-, -C{RF)280.N(R®)-, -C(R®)N(R®)-,
-C{R®)N(RS)C(0) -, -C(R®):N(RF)C{0)0O-, -C{R®)=NN(R®)-,
-C(R%)=N-0-, -C(R%).N(RE)N(R®)-, -C(R®):N(R)SON(R®)-, or
-C(R®) N {R®) CON(R®) -;

W 1s -C(R®),0-, -C(R%);8-, -C(R®),S0-, -C(R®)2S0;-,

-C(R®) ;80,N(R°) -, -C(R®);N(R®)-, -CO-, -COa-,
~C(R®)0C{0) -, -C(R®)OC{O)N(R®)-, -C{R®).N(R®)CO-,
-C(R®) N (R®) €{0)O-, -C(R®)=NN(R®)-, ~C(R®)=N-O-,
~C(R®) N (RE)N(R®) -, -C(R®).N(R®)SO,N(R®)-,
-C(R®%) ;N (R%) CON(R®) -, ox -CON(R®)-;

each R® is independently selected from hydrogen or an

optionally substituted C;., aliphatic group, or two R°
groups on the same nitrogen atom are taken together

9~
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with the nitrogen atom to form a 5-6 membered
heterocyclyl or heteroaryl ring;
each R’ is independently selected from hydrogen or an
optionally substituted C,.¢ aliphatic group, or two R’
5 on the same nitrogen are taken together with the
nitrogen to form a 5-8 membered heterocyclyl or
heteroaryl ring;
each R’ is independently selected from an optionally
subgtituted C;.( aliphatic group, -OR®, -SR®, -COR®,
10 -80.R°, -N(R%)a, -N{R)N(R);, -CN, -NO;, -CON(R®),, or
~CO;RS; and
R’ is selected from -R, halo, -OR, -C(=0)R, -CO,R, -COCOR,
-NOz, -CN, -8(O)R, -SO;R, -8R, -N(R')a, -CON(R%)a,
-SO.N(R')2, -OC{=O)R, -N{R')COR, ~-N(R')CO,(optionally

15 substituted Cy.¢ aliphatic), -N{(R)N{R%)s, -CsNN(R'}s,
-C«N-OR, -N(R')CON(R'),, -N(R')SO.,N(R')., -N(R')}SO;R, or
-0C (=0)N{(R*) ;.

As used herein, the following definitions shall
apply unlesé otherwise indicated. The phrase “optionally

20 .substituted” is used interchangeably with the phrase
‘"substituted or unsubstituted” or with the term
*{un) substituted.” Unless otherwise indicated, an
optionally substituted group may have a substituent at
each substitutable position of the group, and each

25 substitution is independent of the other.

The term “aliphatic” as used herein means
straight-chain, branched ox cyclic C;-C;, hydrocarbons
which are completely saturated or which contain one or
more umits of unsaturation but which are not aromatic.

30 For example, suitub;e aliphatic groups include
substituted or unsubstituted linear, branched or cyclic
alkyl, alkenyl, alkynyl groups and hybrids therecf such
as (cycloalkyl)alkyl, (cycloalkenyl)alkyl or

=10~
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(cycloalkyl)alkenyl. The terms “alkyl®, “alkoxy*, ' 0'
“hydroxyalkyl”, *“alkoxyalkyl”, and *alkoxycarbonyl”, used
alone or as part of a larger moiety includes both
straight and branched chains containing one to twelve
carbon atoms. The terms “alkenyl” and “alkynyl” used
alone or as part of a larger moiety shall include both
stralght and branched chains containing two to twelve
carbon atoms. The term “cycloalkyl” used alone or as
part of a larger moiety shall include cyclic Ci-Cpq )
hydrocarbons which are completely saturated or which
con'tain one or more units of unsaturation, but which are
not aromatic. ) )

The terms “haloalkyl”, “haloalkenyl” and
*haloalkoxy” means alkyl, alkenyl or alkoxy, as the case
may be, substituted with one or more halogen atoms. The

term “*halogen* means ¥, Cl, Br, or I. ,

The term “heteroatom” weans nitxogen, oo:ygen,
or sulfur and includes any oxidized form of nitxogen and
suifur, and the quaternized form of any basic nitrogen.
Also the term “nitrogen” includes a substitutable
hitrogen of a heterocyclic ring. BAs an example, in a
saturatéd or partially unsaturated ring having 0-3
hetercatoms selected from oxygen, sulfur or nitrogen, the

_nitrogen may be N (as in 3,4-dihydro-2H-pyrrolyl), NH (as

in pyrrolidinyl) or NR'* (as in N-substituted
pyrrolidinyl) .

The texms “carbocycle®, “carbocyclyl”,
“carbocyclo”, ox ‘ca.rbocyqli-c" as uged herein means an
aliphatic ring system having three to fourteen members.
The terms “carbocycle®, “carbocyclyl”, ®carbocyclo”, or
“carbocyclic” whether saturated or partially umsaturated,
also refers to rings that are optionally substituted.
The terms “carbocycle”, “carbocyclyl”, “carbocyclo”, or

. -11- , y %
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“carbocyclic” also include aliphatic rings that are fused
to one or more aromatic or nonaromatic rings, such as in
a decahydronaphthyl or tetrahydromaphthyl, where the
radical or point of attachment is on the aliphatic ring.

The term “aryl” used alone or as part of a
larger moiety as in *aralkyl?, “aralkoxy”, or
*aryloxyalkyl”, refers to aromatic ring groups having
five to fourteen members, such as phenyl, benzyl, '
phenethyl, 1-naphthyl, 2-naphthyl, l-anthracyl and 2-
anthracyl. The term “aryl” also refers to rings that are
optionally substituted. The term *aryl” may be used
interchangeably with the term “aryl ring”. “aryl® also
includes fused polycyclic aromatic ring systems in which
an aromatic ring is fused to one or more rings. Rxamples
include 1-paphthyl, 2-naphthyl, l-anthracyl and 2-
anthracyl. Also included within the scope of the term
“aryl”, a.s‘it is used herein, is a group in which an
aromatic ring is fused to one or more non-aromatic xings,
such as in an indanyl, phenanthridinyl, or
tetrahydronaphthyl, where the radical or point of
attachment is on the aromatic ring.

+ The term “heterocycle”, “heterocyclyl”, or
*heterocyclic” as used herein includes non-aromatic ring
systems baving five to fourteen members, preferably five
to ten, in which one or more ring carboms, preferably ope
to four, are each replaced by a hetercatom such as N, O,
or S. Examples of heterocyclic rings include 3-1H-
benzimidazol-2-one, (1-substituted)-2-oxo-benzimidazol-3-
yl, 2-tetrahydrofuranyl, 3-tetrahydrofuranyl, 2-
tetrahydropyranyl, 3-tetrahydropyranyl, 4-
tetrahydropyranyl, [1,3)-dioxalanyl, {1,3) -dithiolanyl,
(2,3]-dioxanyl, 2-tetrahydrothiophenyl, 3-
tetrahydrothiophenyl, 2-moz‘phol:|.ny1, 3-moxpholinyl, 4-
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worpholinyl, 2-thiomorpholinyl, 3-thiomorpholinyl, 4-
thiomorpholinyl, 1-pyrrolidinyl, 2-pyrrolidinyl, 3-
pyrrolidinyl, il-piperazinyl, 2-piperazinyl, 1-
piperidinyl, 2-piperidinyl, 3-piperidinyl, 4-piperidinyl,
4-thiazolidinyl, diazolonyl, N-substituted diazolonyl, 1-
phthalimidinyl, benzoxanyl, benzopyrrolidinyl,
benzopiperidinyl, benzoxolanyl, benzothiolanyl, and
benzothianyl. Also included within the scope of the term
“*heterocyclyl” or “heterocyclic”, as it is used herein,
is a group in which a non-aromatic hetercatom-containing
ring is fused to one or more aromatic or non-arcmatic
rings, such as in an indolinyl,' chromanyl,
phenanthridinyl, or tetrahydroquinolinyl, where the.
radical or point of attachment is or the ncn-aromatic
hetercatom-containing ring. The texrm *heterocycle®,
“heterocyclyl”, or “heterocyclic” whether saturated or
partially unsaturated, also refers to rings that are
optionally substituted.

The term *heteroaryl”, used alone or as part of
a larger moiety as in “hetercaralkyl” or
“hetercarylalkoxy”, refers to heterocaromatic ring groups
having five to fourteen members. Examples of heteroaryl
rings include 2-furanyl, 3-furanyl, N-imidagzolyl, 2-
imidazolyl, 4-imidazolyl, 5-imidazolyl, 3-isoxazolyl, 4-
isoxazolyl, 5-isoxazolyl, 2-oxadiazolyl, 5-oxadiazolyl,
2-oxazolyl, 4-oxazolyl, 5-oxazolyl, 1-pyrxolyl, 2-
pyrrolyl, 3-pyrrolyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-
pyrimidyl, 4-pyrimidyl, 5-pyrimidyl, 3-pyridazinyl, 2-
thiazolyl, 4-thiazolyl, 5-thiazolyl, 5-tetrazolyl, 2-
triazolyl, S-triazolyl, 2-thienyl, 3-thiemyl, carbazolyl,
benzimidazolyl, benzothienyl, benzofuranyl, indolyl,
quinolinyl, benzotriazolyl, benzothiazolyl,
benzooxazolyl, benzimidazolyl, isoquinolimyl, indolyl,

-13~
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isoindolyl, acridinyl, or benzoisoxazolyl. Also included
wj.thin the scope of the term “hetercaryl”, as it is used
berein, is a group in which a hetercatomic ring is fused
to one or more aromatic or nonmaromatic rings where the
radical or point of attachment is on the heteroarcmatic
ring. Examples include tetrahydroquinolinyl,
tetrahydroisoquinolinyl, and pyrido(3,4-d]pyrimidinyl.
The term “heteroaryl” also refers to rings that are
optionally substituted. The term “heteroaryl” may be
used interchangeably with the term “hetexocaryl ring” or
the term “heterocaromatic~. :

An aryl (including aralkyl, aralkoxy,
aryloxyalkyl and the like) or heteroaryl (including °
heteroaralkyl and heteroarylalkoxy and the like) group
may contain ome or more substituents. Examples of
suitable substituents on the unsaturated carbon atom of
an aryl, heteroaryl, aralkyl, or heteroaralkyl group
include a halogen, -R°, -OR°, -SR°, 1,2~methylene-dioxy,
1,2-ethylenedioxy, protected OH (such as acyloxy), phenyl
(Ph), substituted Ph, -O(Ph), substituted -O(Ph),
-CHz (Ph), substituted -CH;(Ph), -CH;CH;(Ph), substituted
-CH;CHy (Ph), -NO;, -CN, -N(R°);, -NR°C(O)R°, -NR°C(O)N(R°).,
~NR°CO;R°, -NR°NR°C(O)}R°, -NR°NR°C(O)N(R°),, -NR°NR®CO;R°,
-C(0)C(O)R®, -C(O)CH,C{O)R®, -COR°, -C(O)R°, -C(O)N(R®),,
-OC(O)N(R%)2, -S(0)sR°, -SO:M(R°);, -S(O)R°, -NR°SO,N(R°),,
-NR°SO;R®, -C{=S)N(R®)z, -C(=NH)-N(R%);, - (CH,;),NHC(O)R®,

- (CH;) ,NHC (0) CH(V-R°) (R°) ; wherein R° is hydrogem, a
substituted or unsubstituted aliphatic group, an
unsubstituted heteroaryl or heterocyclic ring, phenyl
(PR}, substituted Ph, -O{Ph), substituted ~O(Ph),

-CH; (Ph),, or substituted -CH;(Ph); y is 0-6; and V is a
linker group. - Examples of gubstituents on the aliphatic
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group or the phenyl ring of R° include amino, alkylamino,
dialkylamino, aminocarbonyl, halogen, alkyl,
alkylaminocarbonyl, dialkylaminocarbonyl,
alkylaminocarbonyloxy, dialkylaminocarbonyloxy, alkoxy,
nitro, cyano, carboxy, alkoxycarbonyl, alkylcarbonyl,
hydroxy, haYoalkoxy, or haloalkyl.

An aliphatic group or a non-aromatic
heterocyclic ring may contain one or more substituents.
Examples of suitable substituents on the saturated carbon
of an aliphatic group or of a non-aromatic heterocyclic
ring include those listed above for the unsaturated
carbon of an aryl or hetercaryl group and the following:
=0, =8, =NNHR', =NN(R');, =N-, =NNHC(O)R', =NNHCO,(alkyl),
=NNHSO, (alkyl), or =NR', where each R is independently
selected from hydrogen, an unsubstituted alipbatic group

‘or a substituted aliphatic group. Examples of

substituents on the aliphatic group include amino,
alkylamino, - dialkylamino, aminocarbonyl, halogen, alkyl,
alkylaminocarbonyl, dialkylaminocarbonyl,
alkylaminocarbonyloxy, dialkylaminocarbonyloxy, alkoxy,
nitro, cyano, carboxy, alkoxycarbonyl, alkylcarbonyl,
hydroxy, haloalkoxy, or haloalkyl.

Suitable substituents on the nitrogen of a non-
aromatic heterxocyclic ring include -R*, -N(R%),, ~C(O)R*,
-CO;R*, -C(O)C(O)R*, -C(O)CH;C(O)}R*, -SO.R*, -SON(R*),,
-C(=8)N(R");, -C(=NH)-N(R")2, and -NR'SO,R'; wherein R* is
hydrogen, an alipbatic group, a substituted aliphatic
group, phenyl (Ph), substituted Ph, ‘

-O(Ph), substituted -O(Ph), CH,(Ph), substituted CH,(Ph),
or an unsubstituted heteroaryl or heterocyclic ring.
Examples of substituents on the aliphatic group or the
phenyl ring include amino, alkylamino, dialkylamino,
aminocarbonyl, halogen, alkyl, alkylaminocarbenyl,

-15-
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dialkylaminocarbonyl, alkylaminocarbonyloxy,
dialkylaminocarbonyloxy, alkoxy, nitro, cyano, carboxy,
alkoxycarbonyl, alkylcarbonyl, hydroxy, haloalkoxy, or
haloalkyl.

The term “linker group” or “linker” means an
organic moiety that commects two parts of a compound.
Linkers are typically comprised of an atom such as oxygen
or sulfur, a unit such as -NH-, -CH;-, -C(0)}-, -C(O)NH-,
or a-chain of atoms, such as an alkylidene chain. The
molecular mass of a linker is typically im the range of
about 14 to 200, preferably in the range of 14 to 96 with
a length of up to about six atoms. Examples of linkers
include a saturated or umsaturated C;.s alkylidenme chain
which is optionally substituted, and wherein one or two
saturated carbong of the chain are optionally replaced by
-C(0}-, -C{0)c(0)-, -CONH-, -CONHNH-, -CO;-, -0C(0)-,
-NHCO,~, -0O~, -NHCONR-, -OC(O)NH-, -NHNH-, -NHCO-, -S-,
-80~-, -803-, -NH-, -8S0:NH-, or -NHSO,;-.

The term *alkylidene chain” refers to an
optionally substituted, straight or branched carbon chain
that may be fully saturated or have one or more units of
unsaturation. The optional substituents are as described
above for an aliphatic group.

A combination of substituents or variables is
permissible only if such a combination results in a
stable or chemically feasible compound. A stable.
compound . or chemically feasible compound is one in which
the chemical structure is not substantially altered when
kept at a temperature of 40 °C or less, in the absence of
moisture or other chemically reactive conditions, for at
least a week. . ’

Unless otherwise stated, structures depicted
herein are also meant to include all stereochemical forms
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of the structure; i.e., the R and S configurations for

each asymmetric center. Therefore, single stereochemical
isomers as well as enantiomeric and diastereomeric Zo
mixtures of the present compounds are within the scope of ‘
the invention. Unless otherwise stated, structures

depicted herein are also meant to include compounds which
differ only in the presence of one or more isotopically
enriched atoms. For example, compounds having the

present structures except for the replacement of a

bhydrogen by a deuterium or tritium, or the replacement of

a carbon by a **C- or C-enriched carbon are within the

scope of thig invention.

Compounds of formula I or salts thereof way be
formulated into compositiorns. In a preferred embodiment,
the composition is a pharmaceutical composition. In one
embodiment, the composition comprises an amount of the
protein kinage inhibitor effective to inhibit a protein
kinase, particularly GSK-3, in a biological sample or in
a patient. In another embodiment, cbmpounds of this
invention and pharmaceutical compositions thereof, which
comprisé an amount of the protein kinase inhibitor
effective to treat or prevent a GSK-3-mediated condition
and a pharmaceutically acceptable carrier, adjuvant, or
vehicle, may be formulated for administration to a '

patient. : i
The term "GSK-3-mediated condition® or
"disease", as used herein, means any disease or other
deleterious condition or state in which GSK-3 is known to

play a role. Such diseases or conditiocns includs.

abetes me

Huntiggton's Disease, Parkinson's Disease, AIDS- =

associated dementia, amyotrophic lateral sclerosis (AML), e
-17-
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for example, the Biological Testing Examples described
below.

Pharmaceutically acceptable carriers that may
be used in these phamaceut;ical compositions include, but
are not limited to, ilon exchangers, alumina, aluminum
stearate, lecithin, serum proteins, such as buman serum
albumin, ‘buffer substances such as phosphates, glycine,
sorbic acid, potassium sorbate, partial glyceride
mixtures of saturated vegetable fatty acids, water, salts
or electrolytes, such aﬁ protamine sulfate, disodium
hydrogen phosphate, potassium hydrogen phosphate, sodium
chloride, zinc-salts, colloidal silica, magnesium
trisilicate, polyvinyl pyrrolidone, cellulose-based
substances, polyethylene glycol, sodium
carboxymethylcellulose, polyacrylates, waxes,
polyethylene-polyoxypropylene-block polymers,
polyethylene glyc61 and wool fat.

The compositions of the present invention may
be administered orally, parenterally, by inhalation
spray, topically, rectally, nasally, buccally, vaginally
or via an implanted reservoir. The term "parenteral® as
used- herein includes subcutaneous, intravenous,
intramuscular, intra-articular, intra-synovial,
intrasternal, intrathecal, intrahepatic, intralesional
and intracranial injection or infusion techniques.
Preferably, the compositions are administered orally,
intraperitoneally or intravenously.

Sterile injectable forms of the compositions of
this invention may be aqueous or oleagincus suspension.
These suspensions may be formulated according to '
techniques known in the art using suitable dispersing or

‘ wetting agents and suspending agents. The sterile

injectable preparation may also be a sterile injectable
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golution or suspension in a non-toxic parenterally-
acceptable diluent ox solvent, for example as a solution
in 1,3-butanediol. 2among the acceptable vehicles and
solvents that may be employed are water, Ringer's
solution and isotonic sodium chiloride solution. In
addition, sterile, fixed oils are conventionally employed
as a solvent or suspending medium. For this purpose, a:iy
bland fixed o0il may be employed including synthetic mono-

_or di-glycerides. Fatty acids, such ag oleic acid and

its glyceride derivatives are useful in the preparation
of injectables, as are natural pharmaceutically-
acceptable oils, such as olive oil or castor oil,
especially in their polyoxyethylated versions. These oil
solutions or suspensions may also contain a long-chain
alcobol d@iluent or dispersant, such as carboxymethyl ‘

- cellulose or similar dispersing agents which are commonly

used in the formulation of pharmaceutically acceptable
dosage forms including emulsions and suspensioms. Other
commonly used surfactants, such as Tweens, Spans and
other emulgifying agents or biocavailability enhancers
which are comnionly used in the manufacture of
pharmaceutically acceptable solid, liquid, or othex
dogage forms may also be used for the purposes of
formulation.

The phar:qaceutical compositions of this

invention may be orally administered in any orally

acceptable dosage form including, but not limited to,
capsules, tablets, aqueous suspensions or solutioms. In
the case of tablets for oral use, carxiers commonly used
include lactose and corn starch. Iubricating agents,
such as wagnesium stearate, are also typically added.
For oral administration in a capsule form, useful
diluents include lactose and dried cormstarch. When

~-25-
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agqueous suspensions are required for oral use, the active
ingredient is combined with emulsifying and suspending
agents. If desired, certain sweetening, flavoring or
coloi'ing agents may also be added.

Alternmatively, the pharmaceutical compositions
of this invention may be administered in the form of
suppositories for rectal administration. These can be
prepared by mixing the agent with a suitable non-

-irritating excipient which is =olid at room temperature

but liquid at rectal temperature and therefore will melt
in the rectum to release the drug. Such materials
include cocoa butter, beeswax and polyethylene glycols.
The pharmaceutical compositions of thig
invention may also be administered topically, especially
when the target of treatment includes areas or organs
réadily accessible by topical application, including

- digeases of the eye, the skin, or the lower intestinal

tract. Suitable topical formulations are readily
pre;}ared fpr each of these areas or organs.

Topical application for the lower intestinal
tract can be effected in a rectal suppository formulation
(see above) or in a suitable enema formulation.
Topically-transdermal patches may also be used. -

For topical applications, the pharmaceutical
compositions may be formulated in a suitable ointment
containing the active component suspended or dissolved in
one or more carrlerxs. Carriers for topical
administration of the compounds of this invention
include, but are not limited to, mineral oil, liguid
petrolatum, white petxolatum, propyleme glycol,
polyoxyethylene, polyoxypropylgne compound, emulsifying
wax and watexr. Alternatively, the pharmaceutical
compositions can be formulated in a suitable lotion or
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- cream containing the active components suspended or

dissolved in one or more pharmaceutically acceptable

carriers. Suitable carriers include, but are not limited \Z(ﬂh
to, mineral oil, sorbitan wonostearate, polysorbate 60,

cetyl esters wax, cetearyl alcchol, 2-octyldodecanol,

benzyl alcohol and water.

Por ophthalmic use, the pharmaceutical
compositions may be formulated as micronized suspensions
in isotonic, pH adjusted sterile saline, or, preferably,
as solutions in isotonic, pH adjusted sterile saline,
either with or without a preservative such as
benzylalkonium chloride. Altermatively, for ophthalmic
uses, the pharmaceutical compositions may be formulated
in an ointment such as petrolatum.

The pharmaceutical compositions of this -
invention may also be administered by nasal aerosol or
inhalation. Such compositions are prepared according to
techniques well-known in the art of pharmaceutical
formulation and may be prepared as solutions in saline,
employing benzyl alcohol or other suitable preservatives,
absorption promoters to emhance bioavailability,
fluorocarbons, and/or other conventional solubilizing or
dispersing agents.

In addition to the compounds of this invention,
pharmaceutically acceptable derivatives or prodrugs of
the compounds of this invention may also be employed in
compositions to treat or prevent the above-identified
diseases or disorders.

A "pharmaceutically acceptable derivative or
prodrug" means any pbarmaceutically acceptable salt,
ester, salt of an eéter or other derivative of a compound
of this ‘invention which, upon administration to a
recipient, is capable of providing, either directly or

-27~
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indirectly, a compound of this invemtion or an
inhibitorily active metabolite or residue thereof.
Particularly favored derivatives or prodrugs are those
that increase the bioavailability of the compounds of
this invention when such compounds are administered to a
patient (e.g., by allowing an orally administered
compound to be more readily absorbed into the blood) or
which enhance delivery of the parent compound to a
biclogical compartment (e.g., the brain or lymphatic
system) relative to the parent species. ’
Pharmaceutically acceptable prodrugs of the
compounds of this invention include, without limitation,
esters, amino acid esters, phosphate esters, metal salts
and sulfonate esters. '
Pharmaceutically acceptable salts of the
compounds of this invention include those derived from
pharmaceutically acceptable inorganic and organic acids
and bases. Examples of suitable acid salts include
acetate, adipate, alginate, aspartate, benzoate,
benzenesulfonate, bisulfate, butyrate, citrate,
camphorate, camphorsulfonate, cyclopentanepropionate,
digluconate, dodecylsulfate, ethanesulfonate, formate,
fumarate, glucoheptanoate, glycerophosphate, glycolate,
hemisulfate, heptancate, hexanoate, hydrochloride,
hydrobromide, hydroiodide, 2-hydroxyethanesulfonate,
lactate, maleate, malonate, methanesuifonate, 2- B
naphthalenesulfonate, nicotinate, nitrate, oxalate,
palmoate, pectimate, persulfate, 3-phenylpropionate,
phosphate, picrate, pivalate, propionate, salicylate,‘
succinate, sulfate, tartrate, thiocyanate, togylate and
undecanocate. Other acids, such as oxalic, while not in
themselves pharmaceutiéally acceptabvle',b may be employed
in the preparation of salts useful as intermediates in
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obtaining the compounds of the invention and their
pharmaceutically acceptable acid addition salts. Zp L

Salts derived from appropriate bases include
alkali metal (e.g., sodium a.nd potassium), alkaline earth
metal (e.g., magnesium), ammonium and N*'(C,., alkyl),
salts. This invention also envigions the quaternization
of any basic nitrogen-ccntaining groups of the compounds
digclosed herein. Water or oil-soluble or dispersible
producte may be cobtained by such quaternization.

The amount of the protein kinase inhibitor that
may be combined with the carrier materials to produce a
single dosage form will vary depending upon the patient
treated and the particular mode of administration.
Preferably, the compositions should be formulated so that
a dosage of between 0.01 - 100 mg/kg body weight/day of
the inhibitor can be administered to a patient receiving
these compositions.

It shclvuld also be understood that a specific
dosage and treatment regimen for any particular patient
will depend upon a variety of factors, including the
activity of the specific compound-employed, the age, body
weight, general health, sex, diet, time of
administration, rate of excretion, drug combination, and
the judgment of the treating physician and the severity
of the particular disease being treated. The amount of
the inhibitor will also depend upon the particular
compound in the comwposition.

Depending upon the particular i)rotein kinase-
mediated condition to be treated or prevented, additional
therapeutic agents, which are normally administexed to
treat or prevent that condition, may be administered
together with the inhibitors of this invention. For
example, in the treatment of diabetes other anti-diabetic
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or -OR. Examples of preferred RY include 2-pyridyl, 4-
pyridyl, piperidinyl, methyl, ethyl, cyclopropyl,
isopropyl, t-butyl,.alkyl- or dialkylamino, acetamido,
optionally substituted phesyl such as phenyl or halo-
substituted phenyl, and methoxymethyl.

In the bicyclic Ring A system, the ring formed
when R* and RY are taken together may be substituted or
unsubstituted. Suitable substituents include -R, halo,
-OR, -C(=O)R, -CO;R, -COCOR, -NO;, -CN, -S(O)R, -SO;R,
-8R, -N{(R')2, -CON{R")a, -8O0,N{R')a, -OC{=O)R, -N(R')COR,
-N(R*) CO; (optionally substituted Ci.¢ aliphatic),
-N{R*)N(R*)2, ~C=NN(R')z, -C=N-OR, -N{R®)CON(R‘)a,
-N(R') SO.N (R}, -N(R*})SO;R, or -OC(=O)N{R');, wherein R and
R' are as defined above. Preferred K*/R’ ring
substituente include -balo, -R, -OR, -COR, -COR,
-CON(R*),;, -CN, or -N(R‘)z.wherein R is hydrogen or an
optionally substituted C;;s aliphatic group.

R? and R*' may be taken together to form a fused
ring, thus providing a bicyclic riﬁg gsystem containing a
pyrazole ring. Preferred fused rings include benzo,
pyrido, pyrimido, and a partially unsaturated 6-membered
carbocyclo ring, wherein said fused ring is optionally
substituted. These are exemplified in the following )
formula I compounds having a pyrazole-containing bicyclic

ring system:

_34-
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Preferred substituents on the R?/R* fused ring
include one or more of rhe followingi—wbalo—MIR4a. Cis-
alkyl, -Ci-; haloalkyl, -NO,, -0(Ci3alkvl}, -c_o;gc;-;
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“alkyl), -CN, -80;(Cypsalkyl), -SOMNH:, -OC(ONHa, =

NH,SOz (Ca.5 alkyl), -NHC(O)(Cy.; alkyl), ~C(O)NH; and -CO(Ci.
3 alkyl), wherein the (Ci.; alkyl) is most preferably
methyl.

When the pyrazole ring system is monocyclic,
preferred R? groups include hydrogen, C.4 aliphatie,
alkoxycarbonyl, {un) éubstituted phenyl, hydroxyalkyl,
alkoxyalkyl, aminocarbonyl, mono-~ or
dialkylaminocarbonyl, aminoalkyl, alkylaminoalkyl,

" dialkylaminoalkyl, phemylaminocarbonyl, and (N-

heterocyclyl)carbonyl. Examples of such preferred R?
substituents include methyl, cyclopropyl, ethyl,
isopropyl, propyl, t-butyl, cyclopentyl, phenyl, COgH,
CO,CH;, CH,O0H, CH,OCH;, CHCHCH;OH, CH;CHzCHOCH;, -
CH;CH,CH,OCH,Ph, CH,CH,CH;NH,, CH;CHCHNHCOOC (CH;)3,
COMHCH (CH;) 2, CONHCH:CH=CH;, CONHCH;CH;OCH,, CONHCH,Fh,
CONH (cyclohexyl), CON(Et)z, CON(CH,)CH;Ph, CONH(n-CiH,),
CON(Bt) CHaCH,CHs, CONHCH,CH(CHa)2, CON(n-C;H;)z, CO(3-
methoxymethylpyrrolidin-1-yl), CONH(3-tolyl), CONH(4-
tolyl), CONHCH,, CO(morpholin-i-yl), CO(4-methylpiperazin-
1-yl); CONHCH;CH,OH, CONH;, and CO(piperidin-1-yl). A
preferred R* group is hydrogen.

An embodiment that is particularly useful for
treating GSK3-mediated diseases relates to compounds of
formula IX: '
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-OC(O)NH;, -NH;80;(C;., alkyl), -NHC(O) (C;.. alkyl),
-C(O)NH;, and -CO{Cy.4 alkyl), wherein the (C;., alkyl) is a
straight, branched, or cyclic alkyl group. Preferably,
the (C;.¢ alkyl) group is methyl.

¥When the pyrazole ring system of formula IX is
monocyclic, preferred R® groups include hydrogen, a
substituted or unsubstituted group selected from aryl,
heteroaryl, or a Ci aliphatic group. Examples of such
preferred R* groups include methyl, t-butyl, -CH,OCH;,
cyclopropyl, furanyl, thienyl, and phenyl. A preferred
R* group is hydrogen.

More preferred ring systems of formula II are
the following, which way be substituted as described
above, wherein R® and R* are taken together with the

pyrazole ring to form an indazole ring; and R® and RY are

each methyl, or R* and R are taken together with the
pyrimidine ring to form a quinazoline or
tetrahydroquinazoline ring:

2 8 2
Oy Mgy g,

II-Aa II-Ba IXI-Ha

Pafticularly préferred are those compounds of formula
II-Aa, II-Ba, ox II-Ea wherein ring C is a phenyl ring
and R! is halo, net:hyl, or triﬂuoromethyl
Preferred :oraula > Ring C groups are phenyl
and pyridinyl. When two adjac
are taken together to form a fused ring, Ring C is
a2

e
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contained in a bicyclic ring system. Preferred fused
rings include a benzo or pyrido ring. Such rings
preferably are fused at ortho and meta positioms of Ring
C. Examples of preferred bicyclic Ring C systems include
naphthyl, quinolinyl and isoguinolinyl.

An important feature of the formula II
compounds is the R' ortho substituent on Ring C. An orxtho
position on Ring C or Ring D is defined relative to the
position where Ring A is attached. Preferred R' groups
include -halo, an optionally substituted Ci.¢ aliphatic
group, phenyl, -COR®, -OR®, -CN, -SO,RS, -SO,NH;, -N(R®),,
-CO;R®, -CONH;, -NHCOR®, -OC(O)NH;, or -NHSOR. When R® is
an optionally substituted C;.¢ aliphatic group, the most
preferred optional substituents are halogen. Examples of
preferred R* groups include -CF;, -Cl, -F, -CN, -COCH;,
-OCH;, -OH, -CH;CH;, -OCH;CH;, -CH;, -CF;CH,, cyclohexyl, t-
butyl, isopropyl, cyclopropyl, -C=CH, -OsC-CHy, -SO;CHj,
-80;NHz, -N(CHs);, -CO;CHy, -CONH;, -NHCOCH;, -OC(O)NH;,
-NHS80,CH;, and -OCF;.

On Ring C of formula II, preferred RS
substituents, when present, include -halo, -CN, -NO,,
~M(R*)2, optiomally substituted C;.¢ aliphbatic group, -OR,
-C(O)R, -CO;R, -COMH(R'), -N(R*)COR, -SO.N(R‘);, and
-N(R*)SO;R. More preferred R® substituents include -Cl,
-P, -CN, -CF;, -NHz, -NH(Cy., aliphatic), -N{(Ci.
aliphatic)a, -0(Cy.. aliphatic), Cj.¢ aliphatic, and
-C0;(Cy-4 aliphatic). Examples of such preferred R®
substituents include -Cl, -F, -CN, -CF,, -NH,;, -NHMe,
-NMe;, -OBt, methyl, ethyl, cyclopropyl, isopropyl, t-
butyX, and -CO;Et.

Preferred formula II compounds have one or
more, and more preferably all, of the features selected
from the group consisting of:
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(a) Ring C is a phenyl or pyridinyl ring,
optionally substituted by -R®, wherein when Ring C and two
adjacent substituents thereon form a bicyclic ring
gystem, the bicyclic ring system is selected from a
naphthyl, quinolinyl or isogquinolinyl ring;

(b) R* is hydrogen or C;., aliphatic and RY is -
T-R}, or R* and RY are taken together with their
intervening atoms to form an optionally substituted 5-7
membered unsaturated or partially umsaturated ring having
0-2 ring nitrogens;

(c). R is -halo, an optionally substituted Ci.e
aliphatic group, phenyl, -cOR®, -OR®, -CN, -8O0;R®, -SO.NH,
-N(R®)z, -CO,R®, -CONH,, -NHCOR®, -OC(O)NH;, or -NHSO.R®;
and

{d) R* is hydrogen and R’ is hydrogen or a
substituted or unsubstituted group selected from aryl,
heteroaryl, or a Cj. aliphatic group, or R® and R* are
taken together with their intexvening atoms to form a
substituted or unsubstituted benzo, pyrido, pyrimido or
partially unsaturated 6-membered carbocyclo r;i.ng.

More preferred compounds of formula II have one
or more, and more preferably 5.11, of the features
selected from the group consistiné of:

{2) Ring C is a phenyl or pyridinyl ring,
optionally substituted by ~R®, wherein when Ring C and two

' adjacent substituents thereon form a bicyclic ring

system, the bicyclic ring system is a naphthyl ring;

(b} R* is hydrogen or methyl and RY is -R,
N(R'),, or ~OR, or R* and RY are taken together with their
intervening atoms to form a 5-7 membered unsaturated or
partially unsaturated carbocyclo xring optiomally
substituted with -R, halo, -OR, -C(=O)R, -CO;R, -COCOR,
~NO;, -CN, -S(O)R, -80;R, -8R, -N(R')a2, -CON(R%);,
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-SO,N({R%) 2, -OC(=0)R, -N(R*)COR, -N(R‘)éoz(optionally
substituted C;.¢ aliphatic), -N(R')N{R*)z, ~C=NN(R*),,
-C=N-OR, -N(R')CON{(R')a2, -N(R%)SON(R')2, -N(R')SO;R, or
-0C(=0) N(R*) z;

(c) R* is -halo, a Cys haloaliphatic group, a
Cy.¢ aliphatic group, phenyl, or -CN;

{d) B* is hydrogen and R® is hydrogen or a
substituted or unsubstituted group seleci:ed from aryl, ox
a Cy.¢ aliphatic group, or R’ and R*' are takem together
with their intervening atoms to form a substituted or
unsubstituted benzo, pyrido, pyrimido oxr partially
unsaturated 6-membered carbocyclo ring; and

{e) each R® is independently selected from
-halo, -CN, -NO;, -N(R*')., optionally substituted C;-¢
aliphatic group, -OR, -C{O)R, -CO;R, -CONNH(R'), -N(R')COR,
-S0,N(R*) 2, or -N(R®)SO;R.

Even more preferred compounds of formulg II
have cne or more, and more preferably all, of the
features selected from the group consisting of:

(a) Ring C is a pbenyl ring optionally
substituted by -R®; :

{b) R* is hydrogen or methyl and RY is methyl,
methoxymethyl, ethyl, cyclopropyl, isopropyl, t-butyl,
alkyl- or an optiomally substituted group selected from
2-pyridyl, 4-pyridyl, piperidinyl, or phenyl, or R* and RY
are’ taken together with their intervening atoms to form

" an optiomally substituted benzo ring or partially
unsaturated 6-membered carbocyclo ring;

(c) ' is -halo, a Ciy aiiphatic group
optionally substituted with halogen, or -CN;

(d) R? and R* are taken together with their "
inﬁerve_ning atoms to form a benzo, pyrido, pyrimido or
partially unsaturated 6-membered carbocyclo ring

45~
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No. Sol. Internacional PCT/FR2003/002633

Fecha de Presentacion Internal. 3 de Septiembre de 2003.

Como resultado del examen de fondo, realizado con fundamento en el articulo 45de
la Decisi6n 486 de la Comision de la Comunidad Andina, se le comunica:

1. Documentos estudiados

1.1. Descripcién: | Folios:60 a 95 (como se radicé inicialmente)

1.2.  Reivindicaciones: Folios: 96 a 104 (comoseradicé'inicialmente)

1.3.  Prioridad: Folio1 (5 de Septiembre de 2002, FR02/10962). -
(22 de Octubre de 2002, US60/419,965).

2. Objeto de la invencién

o Titulo de la solicitud: NUEVOS DERIVADOS DE AMINOINDAZOL
UTILIZADOS COMO  MEDICAMENTOS Y COMPOSICIONES
FARMACEUTICAS QUE LOS CONTIENEN.

El objeto de la presente solicitud de patente de invencién consiste en:
Derivados de aminoindazol.

Reivindicaciones 1-6: Un compuesto de férmula I.
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Reivindicacién 7 : Una composicion farmacéutica que comprende un

compuesto de férmula I.

Reivindicaciones 8-10 : Un medicamento.
Reivindicaciones 11-13: Un procedimiento para prepararlo.
Reivindicacion 14 : Productos intermedios.

El problema planteado en esta solicitud es la necesidad de compuestos inhibidores
de las quinasas (principalmente inhibidores de la fosforilacién de la proteina tau) y
son por tanto Utiles para la prevencién y tratamiento de las enfermedades
neurodegenerativas, la enfermedad de Alzheimer, la enfermedad de Parkinson, la
demencia frontoparietal, enfermedad de Pick, accidentes cerebrovasculares,
traumatismos craneales y de la médula espinal, entre otras.

Para solucionar este problema técnico la solicitud en estudio proporciona
compuestos derivados de aminoindazol, composiciones farmacéuticas y
medicamentos que los contienen, sus procedimientos de preparacién y sus
intermedios.

El objeto de la invenciéon definido anteriormente se clasific6 de acuerdo con
la Clasificacion Internacional de Patentes (IPC): C07D231/56; A61K31/416;
AB1P3/00; A61P9/12; A61P25/16; A61P25/28; A61P35/00; A61P37/04; CO7D401/12;
C07D403/12.

3. De la solicitud de Patente

3.1. Reivindicaciones (articulo 30 D 486)

e Las reivindicaciones 1-3 no son concisas ya que hay términos muy generales
y por este motivo la caracteristica esencial de las moléculas que
corresponden a la estructura de la formula | no es representativa, ni define
todas las posibilidades de los compuestos que se pueden obtener una vez se
procede a realizar las sustituciones respectivas en dicha estructura . Estos
términos son:

o Un grupo arilo o heteroarilo , arilalquilo (1-6¢), heteroaril-alquilo(1-
6c), heterociclo, heterocicloalquilo, cicloalquilo, policicloalquilos,
alquenilo, alguinilo, ya que no se especifica el nimero de carbonos
que los conforman , para los anillos no se define su tamafio y
adicionalmente en el caso de heterociclo y heteroarilo no se define
el numero y clase de heteroatomos que lo conforman.

o Cuando R1y R2 forman un ciclo de 5 miembros gue tiene o no un
heteroatomo tal como O, S, N. No se define si el ciclo es insaturado,
parcialmente saturado o saturado.







2
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Se le requiere al interesado especificar en las reivindicaciones que correspondan los
términos objetados y en lo posible definir dichos sustituyentes, por ejemplo si fuera el
caso de arilo ( fenilo, naftilo etc... ), si es heteroarilo ( piridina, pirimidina etc...), si
es heterociclo ( morfolino, piperidina etc..) y que se encuentren debidamente
sustentados en la descripcion.

e Para las reivindicaciones 2y 3 en las sustituciones paraR1yR2yR3 el
sustituyente definido como oxo (Folio 97, lineas 17, 29 y Folio 98 lineas 12,
24 respectivamente), no se encuentra sustentado dentro del alcance de la
reivindicacion 1. Ademas al revisar las caracteristicas técnicas de dichas
reivindicaciones estas deben ser dependientes de la reclamacion 1.

e La reivindicacién 6 (en la que se reclama nuevamente un compuesto) y las
reivindicaciones 8-10 (en la que se reclama un medicamento) no son claras,
ya que se estan caracterizando por su uso y aplicacion terapéutica mas no
por ninguna caracteristica técnica.

4. Determinacion del Estado de la Técnica

Considerando que la fecha de presentacion de la primera solicitud de patente de la
cual se reivindica prioridad es 5 de Septiembre de 2002, se consultaron las bases
de datos y los archivos con que cuenta la entidad con fecha de publicacion anteriory
se encontraron los siguientes documentos que anticipan el objeto de esta solicitud:

Fecha de

o .
N Documento Titulo Publicacién®

DERIVADOS DE AMINOINDAZOLES,
PROGEDIMIENTO DE
PREPARACION E INTERMEDIOS DE _
D1! CO 04-089524 | ESTE PROCEDIMIENTO A TiTULO | 9 de Septiembre

DE MEDICAMENTOS Y de 2004.
COMPOSICIONES
FARMACEUTICAS QUE LOS
CONTIENEN.
PYRAZOLE COMPOUNDS USEFUL | 21 de Matzo de
D2| WO02/22601 | g pROTEIN KINASE INHIBITORS 2002.

5. Analisis de patentabilidad (articulo 14 D486)

5.1.Novedad (articulo 16 D486)

Comparando elemento por elemento el objeto de esta solicitud con lo mencionado
en las anterioridades, tenemos que:

La presente Solicitud de Patente Colombiana No. 05019489, se refiere a:
Compuestos de féormula general (1)
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Para las reivindicaciones 1-3,6-10.

D1 (folios180-195) ensefia compuestos derivados de aminoindazoles que son
inhibidores de las quinasas (principalmente como inhibidores de la fosforilacion de la
proteina tau) y son por tanto utiles para la prevencion y tratamiento de las
enfermedades neurodegenerativas, la enfermedad de Alzheimer, la enfermedad de
Parkinson, la demencia frontoparietal, enfermedad de Pick, accidentes
cerebrovasculares, traumatismos craneales y de la médula espinal, entre otras.

SOLICITUD D1
~R3
R5 U] R4 j
N RS. { R3
R ,',“,’ N
Re N )

H

H Ni
L o
rdt
NH
H

ON

En donde : En donde :
R5 es arilo, R6 es NO2y R3 es C(=NH)R1, endonde R1 | R4 y R7 son hidrogeno, R5 es arilo, R6 es NO2, R es
es alquilo. NH y R3 es alquilo.

En donde : En donde :
R5 es arilo sustituido por COOH, R6 es CN, R3 es | R4y R7 son hidrogeno, RS es arilo sustituido por COOH
CONR1R2 en donde R1y R2 forman un ciclo de 6 | R6 es CN, R es Oy R3 es heterociclo .
miembros. .

Estos compuestos especificos de la anterioridad D1 (Folios 189-190, reivindicacion
1)) son iguales a los compuestos de la presente solicitud, tras hacer los reemplazos
respectivos de sustituyentes. Si se mira la reivindicacion 1 de dicha anterioridad, se
puede apreciar que puede haber mas compuestos idénticos a compuestos de la
actual solicitud, al hacer los correspondientes reemplazos de grupos sustituyentes.

Como se observa, el elemento caracteristico del compuesto reivindicado en 1-6,11-
21, era conocido en D1y esta comprendido en el estado de la técnica, con lo cual
se considera que NO cumple con el requisito de novedad.

Para las reivindicaciones 7-10

D1 (Folios 185-188), ensefia composiciones farmacéuticas y medicamentos de los
compuestos de féormula [, las cuales pueden ser sélidos (comprimidos, pildoras,
capsulas o granulados), liquidas (soluciones suspensiones, emulsiones, jarabes,
elixires).

Como se observa, el elemento caracteristico de la composicién y medicamento
reivindicados en 7-10, eraconocidoen D1y estd comprendido en el estado de la
técnica, con lo cual se considera que NO cumple con el requisito de novedad.
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Para la reivindicacion 14

D1 (Folio 182, compuesto de la mitad), ensefia compuestos |ntermed|anos
involucrados en la preparacién de los compuestos de férmula |.

SOLICITUD . D1
w L
N
N
R7 Pr

NJ5-eni6-cloro-1-(-rimetisetoxmetlndazob 3 butanamida

CI-QCH"’
Teniendo en cuenta la definicidn de los radicales
en la reivindicacion 1 ( Folios 189-190) :
R4 y R7 son hidrégeno; R5 es arilo ( fenilo);
X es Cloro; Pr es ( trimetilsililetoximetilo). R3 es
alquilo ( propilo)

0

o] ’(
H J\L R3
HN
. N
H . /N
[ R6 N
ci N 7 )
H oj ;
HC—SIC A :
<I:|-5c"5 SiMe,

. . : Teniendo en cuenta la definicidon de los radicales

R6 es halégeno ( cloro).
R3 es alquilo ( propilo)

Como se observa, el elemento caracteristico de los compuestos mtemwﬂiam

reivindicados en 14, era conocido en D1y est4d comprendido en el m&h L

técnica, con lo cual se considera que NO cumple con el requisito de noMﬁd
5.2. Nivel inventivo (articulo18 D486)

Para las reivindicaciones 1-6

El documento del estado de la técnica mas cercano es D2 (Folios 196-210), que
ensefia compuestos derivados de pirazol ( entre ellos aminoindazoles)

caracterizados por ser inhibidores de las proteinas quinasas |, inhibiendo la,
fosforilacién de la proteina tau
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La diferencia de la actual solicitud con D2 son las sustituciones sobre el‘g(upo 2-
amino y ademas R5 es arilo (Ver folios 208 pagina 34 , primer compuesto Ultima fila
y pagina 35, lineas 1-7).

Esta diferencia no parece conceder un efecto técnico inesperado 6 una ventaja a los
compuestos reivindicados en comparacion con los compuestos del Estado de la
técnica mas cercano , por que no parecen presentar un mayor efecto inhibidor de
la fosforilacién de la proteina tau.

Al revisar los datos aportados en el folio 81, lineas 12-13 en donde los compuestos
de formula | presentan una actividad CI50 inferior a 100 uM , dichos datos son muy
generales teniendo en cuenta las multiples variables reclamadas (reivindicacion 1).
Por tal motivo se le sugiere al solicitante sustentar en lo posible con datos
adicionales porqué las generalizaciones hechas en las reivindicaciones deben ser
evaluadas como equivalentes y/o restringir las reivindicaciones a lo realmente
sustentado, ya que tal como se encuentra descrito el alcance de la invencién no se
puede determinar su ventaja sobre el estado del arte previo.

Asi que el Problema Técnico planteado en esta solicitud que consiste en Ila
necesidad de compuestos inhibidores de las quinasas ( principalmente inhibidores de
la fosforilacion de la proteina tau) y son por tanto utiles para la prevenciony
tratamiento de las enfermedades neurodegenerativas, la enfermedad de Alzheimer,
la enfermedad de Parkinson, la demencia frontoparietal, enfermedad de Pick,
accidentes cerebrovasculares, traumatismos craneales y de la médula espinal, entre
otras, se habia solucionado previamente mediante compuestos derivados de
aminoindazol sin tener sobre el grupo amino y sobre R5 otro tipo de sustituyentes
diferentes a los ya conocidos . De manera que los nuevos compuestos son una
alternativa a los derivados de aminoindazol conocidos porque no presentan
un mayor efecto inhibidor de la fosforilacién de la proteina tau.

El experto en la materia en vista del Estado de la Técnica en su totalidad, es deciren
vista de D1, hubiera sugerido sin mucho esfuerzo de su parte, realizar
modificaciones sobre los derivados de aminoindazol ya conocidos ( por ejemplo
variar los sustituyentes sobre el grupo amino y sobre el radical denominado R5 por
los actualmente reclamados , lo cual es una practica comun en el campo técnico ) y
asi lograr los derivados de aminoindazol reivindicados que no parecen presentar
un mayor efecto inhibidor de la fosforilacién de la proteina tau.

Por lo cual se consideran obvios para el experto en la materia. En consecuencia,
carecen de nivel inventivo. :

6. Conclusion:

Los requisitos de patentabilidad de la presente solicitud se encuentran afectados asi:

Reivindicaciones

N° Documento N° afectadas Requisito que afecta

D1 CO 04-089524 1-3,6-10. Novedad

D2 WO02/22601 1-10 Nivel inventivo
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