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ANEXOS
Comprobante de pago de la tasa de presentacion de la solicitud. ~

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

Poderes, si fuere el caso. Adjunto copia simple ver expediente No. O@-olg. G8o
Documento de cesién del inventor al solicitante o a su causante.

Declaraciones.

Copia de la solicitud internacional. (Resumen, descripcién, reivindicaciones, dibujos).

Traduccidon de la solicitud internacional al castellano. (Resumen, descripcidn, reivindicaciones,
dibujos).

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

Traduccidén del examen preliminar internacional efectuado por la IPEA.

- De ser el caso, copia del contrato de acceso.

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

De ser el caso, certificado de depdsito del material biolégico.

Arte final 12 x 12.

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.

De ser el caso, modificaciones efectuadas a la solicitud internacional.

Otros. Busqueda Internacional.

@ Solicito la concesion de la patente,
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Instrucciones para el diligenciamiento del presente formulario, ver reverso de esta pagina.
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Traduccién oficial de1 Ingtés por Marlén Neira Castro, resohludjfién
2117 del Ministerio de Justicia de Colombia

APOSTILLA EN PODER DE'REPRESENTACION DE

PFIZER INC.

CERTIFICACION NOTARIAL
Bilingie inglés- espanol, el 14 de julio de 2003 el suscrito notario Kenneth
Greenwood certifica que J. Trevor Lumb, domiciliado en Nueva York ejercia

funciones de Asistente General Consejero de Patentes 1a Compaiiia Pfizer Inc., con

' sede en Nueva York, Nueva York, Estados Unidos.

Firma del notario: Kenneth Greenwobd
Sello notarial: certificado, verificado y autenticado en 1a Localidad de Egham
en Surrey, 14 julio, 2003 por el Notario Kenneth Greenwood-Horne Engall & Freeman
Sello Notario Piblico en alto relieve rojo.

APOSTILLA

REINO UNIDO DE GRAN BRETANA E IRLANDA DEL NORTE
1. Pais :Reino Unido de Gran Bretafia e Irlanda del Norte
Este documento Piblico '
2. ha sido firmado por K. Greenwood
ejerce funciones de Notafio Piblico
Lleva el sello de dicho Notario Pdblico

CERTIFICADG
5. En Londres 6, E1 17 de julio de 2003
7. Por el Secretario de Estado Principal de sy Majestad para Asuntos

exteriores y de Ja mancomunidad
8. No. G210434

exteriores y de 1a mancomunidad
10. Firma de R. Bawden - Por Secretarin da Fetadn

§i el documento se ysa ep Ut pais que no es parte de 13 convencidn de la Haya del 5 de octubre 1961, debe
presentarse en seccidn consular de 13 mision que represents o] pais.

Es traduccidn fiel da) inglés, con copia archivo para confrontacion, Bogoti 25 de julio-2003, MarleQJﬁeir { (‘“
' ' MARLEN«’\E&@ {VQ
NEIRA'CA R
Traductor ¢ Intérprete Oficiql

Inglés - Espoﬁol . lngfés
Resolucian Na A1ra o .
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OLARTE RAISBECK & FRIERI, LTDA.
LEGAL & PROFESSIONAL SERVICES

WORLD TRADE CENTER — TORREC
CALLE 100 No. 8A-55 PiIso 10
Bocora, CoLomaia
TELEPHONE® +57-1 638-6200
Fax: +37.1 6386201

www.olarteraisbeck.com

Power of Attorney Poder
The undersigned, El suscrito,
Pfizer Inc.
domiciled in domiciliado en

235 Bast 42 Street, New York, NY 10017 usa
by means of these presents hereby grants to Carlos por medio del presente otorga a Carlos R,

R. Olarte, J. Ian Raisbeck and Ana Olarte, J. Ian Raisbeck Y Ana Maria
Maria Frieri full and sufficient Power of Frieri poder especial, amplio y suficiente para
Attorney to file, prosecute, obtain, defend and . Presentar, tramitar, obtener, defender y hacer
enforce any and all of the company’s Patents, Ieéspetar todas y cualquiera de Patentes, Modelos
Utility Models and Industrial Designs in the de Utilidad y Disefios Industriales de 1a
Republic of Colombia, to which end jt empowers compaiifa en la Republica de Colombia, a cuyo
them to take a]] Steps necessary before any efecto los faculta para dar todos los pasos
administrative or Jjudicial authority of any class for necesarios ante cualquier autoridad administrativa
the objects stated, to file petitions, appeals, replies 0 judicial de cualquier jerarquia para cumplir con
and oppositions, pay taxes and annuities, request lo encomendado, elevar solicitudes, apelaciones,
testimonies, receive documents and securities, Iespuestas y oposiciones, pagar impuestos y
abandon applications and collect refunds. Sufficient anualidades, solicitar testimonios, recibir

power is hereby granted to receive notifications on documentos y valores, desistir Y percibir. Se
behalf of the Company, to confer powers on those concede poder bastante para recibir notificaciones
Who are to represent the company judicially and a nombre de Ia compafifa, otorgar poderes a
extrajudicially, to answer in court in the matter of al] quienes vayan a Iepresentar a la compaiiia judicial
claims and demands that may be presented in ¥ extrajudicialmente, responder en juicio a todas
connection with the objects stated, giving them las reclamaciones o demandas que por motivo de
likewise power to substitute these presents and lo encomendado se Presentaren, dandoles

revoke such substitutiong, asimismo facultad para sustituir el presente y

revocar dichas sustituciones,

Signature/Firma: g ] ‘ —_—

Date/Fecha: J uly 14, 2003

Cily,Country/Ciudad,Pal's: New York, USA
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& FRIERI, LTpA.
LEGAL & ProFEss]

ONAL SERVICES

WORLD TRADE CENTER — TORREC
CALLE 100 No. 8A-55 Piso 10
BoGoTa, CoLowmBia
TELEPHONE: +57-1 6386200
FAX: +57-1 638-6201

www.olarteraisbeck.com

Notarial Certification

On this date,
July 14, 2003
The undirsty Notary Public certifies:

1. That \/\ %/@/AJM){

Certificacién Notarial

Enesta fecha,
el Notario Piblico Suscrito certifica:

1. Que

J. Trevor Lumb

of legal age and domiciled in

Tl An
signed the foregoing document.

2. That the grantor hasg executed the foregoing
document as Assistant General Patent Counsel
of Pfizer Inc.

3. That Pfizer Inc.,

having its principal Place of business located in
New York, New York, U.S.A.

is duly incorporated, is currently in existence, and
that the purposes for which the Power of Attorney is
granted are within the scope of its corporate
purposes.

4. That the grantor has the authority to execute the
Power of Attorney and that his/her Tepresentation is
legal,

5. The foundation for my certifications contained in
points 2, 3 and 4 was the exhibition of the following
authentic document(s):

NOTARY PUBLIC (Signature):

mayor de edad y domiciliadg

New York

suscribié el documento que antecede.

2. Que el otorgante ha suscrito el referido
documento en su caricter de

de

4. Que
con sede principal ubicada en

estd legalmente constituida, que tiepe existencia
legal vigente y que los propdésitos para los cuales
Se otorga el poder se encuentra dentro de los que
comprenden su objeto social.

4. Que el otorgante tiene 1a representacion para
suscribir el poder, y que ésta es legitima,

5. El fundamento de mis certificaciones
contenidas en los puntos 2, 3 y 4 fue la exhibicién
de los (del) siguiente(s) documento(s) auténtico(s):




Country: United Kingdom of Great Britajn and Northery Ireland
Pays:; Royaumc-Um‘ de Grandc-Bretagnc et d’Irlande gy Nord

This public document /1 ¢ Présent acte public

Has beep signed by K Greenwoog
a étd signg par

Acting in the capacity of Notary Pupjc
agissant ep qualité de

Bears the seal/stamp of The Said Notary Public
est revéty dy Sceaw/timbre de

Ceniﬂed/Attesté
at London/a Londres .6 the{le 17 July 2093

by Her Majesty’s Principaj Secretary of State for Foreign ang Cornmonwealth Alffairs /
par le Secrétajre d’Etat Principal de Sa Majestg aux Affajreg Etrangeres ¢ du Commonweajth_

Number/sous No GZI 0434

For the Se:rzlavy o Statte » Poyyr o Secrétaire o Erat

If this document i to be used jp a country which is not p 0 the Hagye Conventipn of 5 Octobey 1961,

o the
it should be Presented to the Consular section of the mission Tepresenting thay Country,
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(o} (57) Abstract: The invention provides PDE9-inhibiting
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compounds of Formula (I), and pharmaceutically acceptable
salts thereof, wherein R, R;, R, and R; are as defined herein.
Pharmaceutical compositions containing the compounds of
Formula I, and uses thereof in treating neurodegenerative
and cognitive disorders, such as Alzheimer’s disease and
schizophrenia, are also provided.
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AMINO-HETEROCYCLIC COMPOUNDS

RELATED APPLICATION
This application claims the benefit under 35 U.S.C. §119(e) of U.S.
provisional application Ser. No. 60/917,333, filed June 11, 2007.
FIELD OF THE INVENTION
This invention relates to a series of novel compounds that are selective

.inhibitors of phosphodiesterase type 9 ("PDEQ").‘ More particularly, the

invention relates to pyrazolo[3,4-d)pyrimidinone compounds for use in the
treatment and prevention of neurodegenerative diseases and other diseases
and disorders influenced by modulation of‘ PDES. '
.BACKGROUND OF THE INVENTION
Cyclic nucleotides cyclic guanosine monophosphate (¢cGMP) and cyclic
adenosine monophosphate (CAMP) are important second messengers and
thus are central to the control and regulation of a multitude of cellular events,

both physiological and pathophysiological, in a wide variety of organs.

Cyclic GMP is formed from GTP by the catalytic reaction of guanylyl
cyclase (GC), which is activated by nitric oxide (NO). Cyclic GMP in turn
activates cGMP-dependent protein kinases (cGK), which mediate localized
and global signéling. A variety of physiological - processes in the
cardiovascular, nervous and immune systems are controlled by the NO/cGMP
pathway, including ion channel conductance, glycogenolysis, cellular
apoptosis, and smooth muscle relaxation. In blood vessels, relaxation of
vascular smboth muscles leads to vasodilation and increased blood flow.

The phosphodiesterase (PDE) enzyme family hydrolyses cGMP and
¢cAMP. The PDES enzyme has been identified as a novel member of the PDE
enzyme family that selectively hydrolyses cGMP over cAMP. See Fisher et
al., J. Biol. Chem., 273(25), 15559-15564 (1998). PDES has been found to be
present in a variety of human tissues, namely the testes, brain, small
intestine, skeletal 'muscle, heart, lung, thmes and spleen, as well as in
smooth muscle cells within the human vasculature of a variety of tissues.
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~Recent studies have directly implicated ‘dysfun'ction of NO/cGMP/cGK
signaling in Alzheimer's disease. For example, disruption of Long Term
Potentiation (LTP), a physiological correlate of learning and memory, by
amyloid-B peptide was shoWn to result from a malfunction of NO/cGMP
signaling. Puzzo et al,, J. Neurosci., 25(29):6887-6897 (2005). Moreover, in |
rats showing deficits in memory tasks due to depletion in forebrain
acetylcholinesterase (which is aSsociated with Alzheimer's. disease),
administration of a nitric oxide mimetic incréased GC activity and reversed the
cognitive  deficits in = memory tasks. . Bennett et al, .
Neuropsychopharmacology, 32:505-513 (2007). It is therefore believed that
therapeutic agents capable of enhancing the GC/NO/cGMP/cGK signaling .
cascade may be useful as a8 new approach to the treatment of Alzheimer's
disease and other neurcdegenerative dlsorders

By reducing or preventing the hydrolysis of cGMP by PDES, PDE9
inhibitors elevate the intraceliular level of cGMP, thus enhancmg or prolonging
its effects. It has been found that an increase in cGMP concentration in rats
leads to improvement in !earning and memory in social and object recognition
tests. See, e.g., Boess et al., Neuropharmacology, 47:1081-1092 (2004).

“Inhibition of PDE9 has‘been shown to increase LTP. Hendrix, BMC

Pharmacol., 5(Supp 1):55 (2005).

Accordingly, there is a need for PDES inhibitors that are effective in -

treating conditions that may be regulated or normalized by inhibition of PDES.
SUMMARY OF THE INVENTION

The present invention is directed to compo'unds'of Formula (1),

PCT/1B2008/001125
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’ : and pharmaceutically acceptable salts thereof, wherein(g, Ry, Rz, and Rj are
as defined herein. '
~ The present invention is also directed to éompositions containing a
. : 5 compound of Formula (I}, or a pharmaceutically acceptab‘le salt thereof, and ‘a
pharmaceutically acceptable vehicle, carrier or diluent, and optionally further -
comprising a second pharmaceutical agent. |
The present invention is further direbted to a method of inhibiting PDE9
in a mammal in need of such inhibition, ‘comprising the step of administering
10 to the mammal a PDES-inhibiting amount of a)'a compound of Formula l, ora
pharmaceutically acceptable salt thereof: or b) a pharmaceutical compasition
comprising a8 compound of Formula I, or a pharmaceutically acceptable salt
thereof, and a pharmacﬁeutically acceptatle vehicle, carrier or diluent.
The present invention is further directed to @ method of trea.ting a
15 neurodegenerative disease in a mammal in need of such treatment,
'3 ' comprising the step of administering to the mammal a therapeutically effectivé
amount of a compouhd of Formulé l, or a pharmaceuticall_y acceptable salt

» thereof. _
. ' The present invention is further directed to a method of promoting
20 neurcrestoration in @ mammal in need of such neurorestoration, comprising

the step of administering to the mammal a therapeutically effective amount of
a compound of Formula |, or a pharmaceutically acceptable salt thereof. ‘

The present invention is still further directed to a method of improving
cognitive deficits and treating cognitive impairment in 2 mammai in need of
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such- improvement or tréatment, comprising the step of administering to the
manimal a therapeutically effective amount of a compound of Formula |, or a
pharmaceutically acceptable salt thereof. .

With the foregoing and other advantages and features of the invention
that will become hereinafter apparent, the nature of the invention may be
more clearly understood by reference to the following detailed description ‘of

the invention and the appended claims. _
DETAILED DESCRIPTION OF THE lNVENTlON

The present invention comprises novel selectlve PDEY mhnbltors of

Formula (I)

Ry : )
and pharmaceutically acceptable salts thereof, wherein:

R is selected from the group consisting of (C4-Cs)alkyl, {C2-Ce)alkenyl,
(Cz-Ca)alkynyI (Cs-Cs)cycloalkyl, heterocycloalkyl, aryl, and heteroaryl each
of which optionally may be substituted with one to three substituents, the
substituents being mdependently selected from the group consisting of (Cq-
Ca)alkyl, (C1 -Ca)alkoxy, halo, and (C4- Ce)haloalkyl.

R, is selected from the group consisting of hydrogen, (C.- C4)alkyl {Cz-
C.;)alkenyl. (C2-Ca)alkynyl, (Cy-Cq)haloalkyl, and cyclopropyl;

- Rz is selected from the group consisting of (Cs-Celalky!, (Cz-Ce)alkenyl,
(C2-Cs)alkynyl, (C,-Ce)haloalkyl, heteroaryl selected from the group consisting
of pyridinyl, pyridazinyl, pyrimidinyi, and pyrazinyl, and ERs. wherein the

PCT/1B2008/001125
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heteroaryl optionally may be substituted with one to three substituents

independently selected from the group consisting .of (C1-C4)alkyi’and {Cy-

Cas)haloalkyl; ,

R; is selected from the group consisting of hydrogen, (C1‘-C4)alky|>, (Ce-
C.,)alkenyl. (C2-Cs)alkynyi, (Cs-Ceg)cycloalkyl, and ?(C1-C4)ha|oa|ky|‘; v

E is selected from the group consisting of —CH;{-, —CH3CHp, -

CH,CH:CHz-, and -C(Q}-;

Rs is selected from the group consisting of (Ca-Ca)éycloalkyl, '

heterocycloalkyl, aryl, aryloxy, and heteroaryl, any of which optionally may be.
substituted with one to three substituents, such substituents being
independently selected from the group co_n;isting of {C4-Cs)alkyl, .(Cz‘
Ca)alkenyl, (Cz-Cs)alkynyl, (C4-Cao)hydroxyalkyl, (Cy-Cs)haloalkyl, - {(Cq-
C.)alkoxy, (Ci-Cslhaloalkoxy, (Cs-Ce)cycloalkyl,- halo, cyano, phényl’,
morpholiny!, (C,-C4)alkylémino. pyrazolyl, triaio!yl,'and imidazolyl.

Preferably, R is selected from the group consisting of ethyl, isopropyl,
triﬂuoroethyl. cyclobutyl, cyclopentyl, difluorocyciohexyl, methoxyphenyl, and
tetrahydro-2H-pyran-4-yl; R, is hydrogen or methyl; R, is methyl, trifluoroethyl,
triflucrobutyl, pyrimidinyl, trifluoromethylpyrimidinyl, or ERs; Ra is methyl,'ethyl,
isopropyl, trifluoromethyl, triﬂuoroethyl, or cyclopropyl; E is =CHz~ or =C(O)-;

and Rs is selected from the group consisting’ of substituted or unsubstituted

cyclopentyl, morpholinyl, phenyl, naphthyl, benzyloxy, pyrimidinyl, pyridinyl,

"quinolinyl, quincxalinyl, pyrazinyl, pyrazolyl, benzimidazolyl, -cinnclinyl,

naphthydrinyl, pyrido[2,3-b]pyrazinyl, imidazo(4,5-c]pyridinyl,
benzothiadiazolyl, tetrahydropyrazolo[1,5-a)pyridinyl, dihydrobenzodioxinyl,
imidazolyl, dihydrobenzofuranyl, triazolyl, oxazolyl, isoxazolyl, benéodioxinyl.
thiazolyl, imidazo[1,2-a)pyridinyl, ~ tetrahydrobenzothiazolyl,
dihydrob‘enzoxazinyl, tetrahydropyranyl, tetrahydropyrazolo[1,5-alazepinyl,
and dihydropyrrolo[1 ,2-b]pyrazolyl. '

More preferably, R is selected from the group consisting of isopropyl,

cyclobutyl, cyclopentyl, and tetrahydro-2H-pyranyl; R, is hydrogen; R; is ERs;
Rs is methyl or ethyl, € is -CH;- and  Rs is selected from the group

PCT/IB2008/001125

N
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consisting of phenyl, pyrimidin-2-yl, pyridin-2-yl, = pyrazin-2-yl, and S-
methylpyrazin-2-yl.
In other preferred embodiments, the compound is:
6-((3, 4-trans)-1-benzy)-4-methylpyrroridin-B-yl]-1-(2-methoxyphenyl)-
5 1,5- dxhydro~4H pyrazolo[a 4-d]pyrimidin-4-one v
6-[(3,4-trans)-1-benzyl-4- methy!pyrrohdm -3-yi}-1- cyclopentyl-1 5-
dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one;
8-[(38,48)1 -benzyl-4-methylpyrrolidin-3-y|]-1-cyclopentyl-1 ,5-dihydro-
“ 4H-pyrazolo[3,4-d]pyrimidin-4-one;
‘ 10 "~ 1-cyclopentyl-6-[(3,4-trans)-4-methyl-1 pyrlmldm -2- ylpyrrol:dm 3-yl] 1,5-
dihydro-4H-pyrazolo{3,4- d]pynmldln -4-one;
. 1-cyclopentyl-6-{(3,4-trans)-4-methyl-1-[4-(trifluoromethyl)pyrimidin-2-
yl)pyrrolidin-3-yl}-1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one;
. 8-[(3,4-trans)-1-benzoyl-4-methylpyrrolidin-3-yl)-1-cyclopentyl-1,5-
15  dihydro-4H-pyrazolo[3,4-d)pyrimidin-4-one; '
' 1-cyclopentyl-6-[(3,4-trans)-4-methyl-1-(pyridin-3-yimethyl)pyrrolidin-3-
yl}-1.5-dihydro-4 H-pyrazolo[3,4-d]pyrimidin-4-one;
o 1-cyclopentyl-8-{(3,4-trans)4-methyl-1-[3-
(tnﬂuoromethyl)benzyl]pyrrohdm -3- yl} -1,5-dihydro-4H-pyrazolc[3,4-
20 dlpyrimidin-4-one;
1-cyclopentyl-s-[(a,4-trans)—4-methyl-1-(quinolin-z-ylmethyl)pyrrolidin-s-
yl}-1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one;

i ' 1-cyclopentyl-6-[(3,4-trans)-4-methyl-1-(quinolin-4-yimethy!)pyrrolidin-3-
ad yl]-1,5-dihydro-4H-pyrazolo[3,4-djpyrimidin-4-one;
25 1-cyclopentyl-6- [(3 4-trans)-4-methyl-1-{[6- (trlﬂuoromethy!)pyndm 3-
‘ yljmethyl}pyrrolidin-3-yl]- 1,5 dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one;
‘ . - 1-cyclopentyl-6-[(3,4-trans)-4-methyl-1-(quinoxalin-2-

yimethyl)pyrrolidin-3-y{]-1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one;
1-cyclopentyl-6-((3,4-trans)-4-methyl-1-(quinoxalin-6-
30 ylmethy!)pyrrolidin-3-yl}-1,5-dihydro- 4H- -pyrazolo(8,4- d]pynmldm-4-one
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1-cyclopentyl-6-[(3,4-trans)—4-rhethyl-1-(pyrimidin-s-ylmethyl)pyrrolidin-
3-yl}-1.5-dihydro-4H-pyrazolo[3,4-dJpyrimidin-4-one;
1-cyclopentyl-6-[(3 4-trans)-1 ,4-dimethylpy‘rrolidin-s-yl}1 5-dihydro4H-
pyrazolo[3,4-d]pyrimidin-4-one;
1-cyclopentyl-6-[(3,4-trans)-4-methyl-1-(2,2 2~tnfluoroethyl)pyrrohdm-s-
yl]-1 5-dihydro-4H- pyrazolo[3 4- d]pynmldln -4-one;
_ 1-cyclopentyl-6-{(3, 4- trans)-4-methyl-1- [(2-methylpyndm 3-
yl)methyllpyrrolidin-3-y{}-1,5-dihydro-4H-pyrazolo[3, 4-d]pyr|mld1n-4-oné‘
1-cyclopentyl-6-[(3,4-trans)-4-methyl-1- (qunnolm 8- ylmethyl)pyrrohdln -3-
yl}-1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one; :
1-cyclopentyl-6-[(3,4-trans)-4-methyl-1- (qumohn -3- ylmethyl)pyrrolldm-B-
yl]-1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one; :
1-cyclopentyl-6-{(3,4-trans)-4-methyl-1-{(6-methylpyridin-3-
yl)methyl]pyrrolidin-3-yl}-1,5-dihydro-4H-pyrazoio[3,4-d]pyrimidin-4-one;
6-[(3,4-trans}-1 -benzyl-4-isopropylpyrrolidin-S-yl]-1 -cyclopentyl-1,5-
dihydro-4H-pyrazolo(3,4-d)pyrimidin-4-one;
6-[(3.4-trans)-1-benzyl-4-methylpyrrolidin-3-yl]-1- cyclopentyl -3- methyl-
1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one;
1-cyclapentyl-6-[(3S, 4S)-4-methy|-1-(quunoxalin-s-ylmethyl)pyrrolidin-3-
yl]-1,5-dihydro-4H-pyrazolo{3,4-d]pyrimidin-4-one; -
1-cyclopentyl-6-[(3,4-trans)-4- methyl-1 (2 phenylethyl)pyrrohdm 3-y|]-
1,5-dihydro-4H- pyrazolc[s 4-d]pyrimidin-4-one; :
1-cyclopentyi-6-{(3,4-trans)-1-{(6-methcxypyridin-3-yl)methy!}-4-
methylpyrrolidin-3-yl}-1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one;
1-cyclopentyl-6-[(3,4-trans)-4-methyl-1 (pyndm-z ylmethyl)pyrrohdm -3-
yi}-1,5- dlhydro-4H pyrazolo[3,4-d)pyrimidin-4- one
1-cyclopentyl-6-{(3,4-trans)-4-methyi-1-[(3-methylpyridin-2-
yl)metﬁyl]pyrrolidin§3-yl}-1 ,5-dihydro-4H-pyrazolo[3,4-d)pyrimidin-4-one;
6-((3,4-trans)-1-benzyl-4-ethylpyrrolidin-3-yl}-1-cyclopentyl-1,5-dihydro-
4H-pyrazolo[3,4-d)pyrimidin-4-one; '
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6-[(3,4-trans}-1-benzyi-4-cyclopropylpyrrolidin-3-yi]-1-cyclopentyl-1,5-
dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one;

6-[(3,4-trans)-1-benzyl-4-methylpyrrolidin-3-yl]-1-isopropyl-1 S5-dihydro
4H-pyrazolo[3,4-d]pynmidin-4-one; :

6-[(3S,4S)-1-benzyl-4-methylpyrrolidin-3-yl]-1 lsopropyl-1 5- dlhydro-

4H-pyrazolo[3,4-d]pyrimidin-4-one;
1-isopropyl-6-[(3,4-trans)-4- methyl -1-(quinolin-2- ylmethyl)pyrrohdm -3-
yl}-1,5-dihydro-4H- pyrazolo[3,4-d]pyrimidin-4-one;
1 ;sopropyl -6-[(3,4-trans)-4-methyl-1- (qumoxalm 6-yimethyl)pyrrolidin-

3- yl] -1,5- dlhydro-4H pyrazolo[3,4- d]pynmudln -4-one;
1-isopropyl-6-[(3,4-trans)4-methyl-1-(quinolin-3- ylmethyl)pyrrohdm-S-

'yl]-1 5-dihydro-4H-pyrazolo[3, 4-d]pynm|d|n-4-one

B-{(3,4-trans)-1-benzyl-4- (tnﬂuoromethyl)pyrrolndln -3-yl}-1-cyclopentyl-
1,5- dlhydro-4H pyrazolo[S 4-d]pyrimidin-4-one,
 1-isopropyl-6-[( 385,4S)-4- methyl -1-(quinoxalin-6-ylmethyl)pyrrolidin-3-
yl]-1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one, ‘
' 1-isopropyl-G-[(SS.4S)-4-methyl-1-(quinoffn-s-ylmethyl)pyrrolidin-3-y|]—
1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one;
1-cyclopentyl-6-{(3S,45)-4-methyl-1-[(5-methylpyrazin-2-
yl)methyllpyrrolidin-3-yl}-1 ,5-dihydrd-4H-pyrazo!o[3,4-d]pyrimidin-4-one; _
6-[(3,4-trans)-1v-benzyl;4-ethylpyrrolidin-s-yl]-1 -isopropyl-1,5-dihydro-
4H-pyrazolo[3,4-d]pyrimidin-4-one; '
6-[(3S,4S)-1-benzyl-4-ethylpyrrolidin-3-yl}-1-iscpropyl-1,5-dihydro-4H-
pyrazolo[3,4-d]pyrimidin-4-oné; : : :
'1~isopropyl-6-{(3$,4S)-4-methyl-1-[(2-methylpyrimidin-5- '
yl)methyl]pyrrblid in-3-yl}-1,5-dihydro-4H-pyrazolo[3,4-d)pyrimidin-4-one,
6-(1 -benzylpyrrolidin-3-yi)-1-cyclopentyl-1,5-dihydro-4H-pyrazolo[3,4-
d]pyrimidin-4-one,
~ 1-isopropyl-6-{(3S,48)-1-[(6-methoxypyridin-3-yl)methyl}-4-
methylpyrrolidin-3-yl}-1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one;
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8-[(3,4-trans)-4-ethyl-1 (qumohn -3- ylmethyl)pyrrohdm -3- yI] -1- |sopropy|-
1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one;

6-{(3,4-trans)-4-ethyl-1- [(6-methoxypyridin-3- yl)methyl]pyrrohdm 3-yl}-
1- 1sopropyl -1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one;

6-{(3,4-trans)-4-ethyl-1-(quinoxalin-g- ylmethyl)pyrrolldm -3- yl] -1-
isopropyl-1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one; _

1-cyclopentyl-6{(3S, 48)-1-[(1 3—dimethyl-1H-pyrazol-S-yl)methyl]—4-
methylpyrrolidin-3-yi}-1,5- dlhydro-4H -pyrazolo{3,4-d]pyrimidin-4-one;

1-cyclopentyl-6-((3S,48)-4-methyl-1-(4,5,6,7- tetrahydropyrazolon 5-
a)pyridin-3-ylmethy!)pyrrolidin-3-yl}-1,5-dihydro- 4H pyrazolo[3.4-d]pyr|m|dm-4-
one; ' - ; _ o
1-cyclopentyl-6-{(3S,4S)-4-methyl-1-[(1-methyl-1H-benzimidazol-2-
yhmethyljpyrrolidin-3-yl}-1 ,5-dihydro-4H-pyrazolo[3.4-djpyrimidin-4-one:' -

v 1-isopropyl-G-{(BS,4S)-4-methyl-1-[(5-melhylpyrazin-2-'

yl)methy(]pyrrolidin-3-yl}-1 ,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one;

6-[(3S,4S)-1-(cinnolin-3-ylmethyl)-4-methylpyrrolidin-3-yi]-1-
cyclopentyl-1,5-dihydro-4H-pyrazolo[3,4-dlpyrimidin-4-one; '

“1-cyclopentyl-6-[(3,4-trans)-1-(quinoxalin-6-yimethyl)-4-
(trifluoromethyl)pyrrolidin-3-yl]-1 ,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin—4-one';

1-cyclopentyl-6-{(3S,4S)-4-methyl-1-{(2-methylpyrimidin-4- '
yl)methyllpyrrolidin-3-yi}-1 .5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-oné;

1-cyclopentyl-6-[(3S,48)-1-{[2-(dimethylamino)pyrimidin-4-yllmethyl}-4-
methylpyrrolidin-3-yl]-1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one;

" 1-cyclopentyl-6-{(3,4-trans)-4-cyclopropyl-1-[(5-methylpyrazin-2-

ylymethyllpyrrolidin-3-yi}-1,5-dihydro-4H-pyrazolo[3,4-dpyrimidin-4-one;
' 1-cyclopentyl-6-{(3,4-trans)-4-cyclopropyl-1-(quinoxalin-6- ‘
yimethyl)pyrrolidin-3-yl]-1 ,5-dihydrc-4H-pyrazolo[3.4-d]pyrimidin-4-one:

1-cyclopentyl-8-[(3,4-trans)-4-cyclopropyl-1-methylpyrrolidin-3-yi}-1 5~
dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one; | |

8-[{3,4-trans)-1-benzyl-4- methylpyrrolldm -3-ylj-1-ethyl-1,5-dihydro-4H-
pyrazolo[3,4-d]pyrimidin-4-one;
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. '6-{(3.4-trans)-4-ethy|-1-[(2-methylpyrimidin-5'-yl)methyl]pyrrolidin-s-yl}-
1-isopropyl-1,5-d ihydro-'4H-pyrazolo[3,4-d]pyrimidin-4-one;
6-((3,4-trans)-1-benzyl-4-methylpyrrolidin-3-yl}-1 -(tetrahydro-2H-pyran-

4-y})-1,5-dihydro-4H-pyrazolo(3, 4-d]pynm|d|n-4-one

6-[(3S, 4S)-1- benzyl-4 methylpyrrohdm-:!-yl] 1-(tetrahydro-2H pyran-4-

_ yl)»-1,5-d»hydro-4H pyrazolo[3,4-d]pyrimidin-4- one;

6-[(3.4-trans)-1-benzyl-4-(2,2,2-triflucroethyl)pyrrolidin-3-yl]-1-
cyclopentyl-1,5-dinydro-4H-pyrazolo[3 4-dlpyrimidin-4-one;

6-[(3,4-trans)-1-benzyl-4-methylpyrrolidin-3-yi]-1-(4.4-
difiluorocyclohexyl)-1 .5-dihydfo-4H-pyrazolo[3,4-d]pyﬁmidin4-one;

' 6-[(3,4-trans)-1-benzy|-4-mehylpyrro!idin-3-y_|]-1-(2.2.2-triﬂuoroethyl)-

1,5-dihydro-4H-pyrazolo(3 4-d]pyrimidin-4-one;

1-isopropy!l-6-[(3S,4S)-4-methyl-1-(1,5-naphthyridin-4-
yimethy!)pyrrolidin-3-yl]-1 \5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one,;

1-isopropyl-6-[(3S,4S)-4-methyl-1-(1,8-naphthyridin-4-
yimethy!)pyrrolidin-3-yi}-1 ,5’-dihydro-4H-pyrazolo[3.4-d]pyrimidin-4-one;

1 -iSopropyl-a-[SS,4S)-4-methyl-1 -{quinelin-4-ylmethyl)pyrrolidin-3-yi}-
1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one;

1-isopropyl-6-[(3S,4S)-4-methyl-1-(pyrido{2,3-b]pyrazin-8-

ylmethyl)pyrrolidin-3-yl]-1 ,5-dihydro-4H-pyrazoIo[3,4-dlpyrimidin-4-one;

1-isopropyl-6-{(3,4-trans)-1-[(6-methoxy-1,5-naphthyridin-4-yl)methy]-
4-methylpyrrolidin-3-yl}-1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one;

6-{(3.4-trans)-1-[(8-fluoroquinolin-2-y/)methyl]-4-methylpyrrolidin-3-yl}-
1-isopropyl-1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one; '

1-isopropyl-6-{(v)- 1-[(6-methoxyquinolin-4-yl)methyl]-4-methyipyrrotidin- v
3.yl}-1,5-dihydro-4H-pyrazolo(3,4-d]pyrimidin-4-one; :

6-[(3,4-trans)-1 -benzyM-methylpyrrolidin-3-yl]-1‘-cyclobutyl-1 ,5-dihydro-
4H-pyrazolo[3,4-d)pyrimidin-4-one;

6-{(3S.,4S)-4-methyl-1-{(2-methylpyrimidin-5-yl)methyl}pyrrotidin-3-yl}-1-
(tetrahydro-2H-pyran-4-yl)-1 ,5-dihydro-4H-pyrazolo[3,4-d)pyrimidin-4-one;

PCT/IB2008/001125



PCT/IB2008/001125

WO 2008/139293

10

15

20

25

30

-11-

. '8-{(3.4-trans)-4-ethyl-1-[(2-methyl pyrimidin-5-yl)methyl]pyrrolidin-3-yl}
1-(tetrahydro-2H-pyran-4-yl)-1 ,5-dihydro-4H-pyrazoio[3,4-d]pyrimidin-4-one;
6-{(35,4S)-4-methyl-1 -[(5-methylpyrazin¥2-yl)methyl]pyrrolidin-3~yl}-1 -
(tetrah'ydro-ZH-py'ran-4-yI)-1,5-dihydro-4H-pyrazolo[3.4-d]pyrimidin-4-one; '
' 6-{(35,4S5)-1 -[(G-methoxypyridin-s-yl)rhethyl]-4-methylpyrrolidin-é-yl}-1 -
(tetrahydro-2H-pyran-4-yl)-1 ,5-dihydro-4H-pyrazolo|3,4-d]pyrimidin-4-one;
6-[(38,43)-4-methyl-1-(quinolin-s-ylmethyl)pyrro!idiri-S-yl]- 1-(tetrahydro-
2H-pyran-4-yl)-1,5-dihydro-4H-pyrazolo[3,4-dlpyrimidin-4-one; '
6-{(3S,4S)-4-methyl-1-{(2-methylpyrimidin-4-y )methyl]pyrrolidin-3-yl}-1-.
(tetrahydro-2H-pyran-4-yl)-1 .5-dihydro—4H-pyrazolo[3,4-d]pyrimid_in-4-one;
6-{(38,48)-4-methyl-1 -[(6-methylpyridin-3-yl)methyl]pyrrolidin-3-yl}-1 -
(tetrahydro-2H-pyran-4-yi)-1 ,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one;
6-((35,4S)-4-methyl-1 -{[6~(triﬂuoromethyl)pyridin-3-y|]methyl}pyrfolidin-
3-yl)-1-(tetrahydro-2H-pyran-4-yl)-1,5-dihydro-4H-pyrazolo[3,4-d)pyrimidin-4-
one; '
6-{(38,48)-4-@ethy-l-’1 -{(1-methyl-1H-imidazo[4,5-c]pyridin-2-
yI)methy!]pyrrolidin-s-yl}-1 -(tetrahydro-2H-pyran-4-yl)-1,5-dihydro-4H-
pyrazolo[3,4-d]pyrimidin-4-one; '
6-{(3S,4S)-1-[(1,3-dimethyl-1 H-pyrazol-s-yl)methyl]-4-methylpyrroli_din-
3-yl}'- 1-(tetrahydro-2H-pyran-4-yl)-1,5-dihydro-4H-pyrazolo[3 4-d]pyrimidin-4-
one; : ' '
1-cyclobutyl-6-{(3,4-trans)-4-methyl-1-[(2-methylpyrimidin-5-
yl)methyllpyrrolidin-3-yl}-1,5-dihydro-4H-pyrazolo[3,4-d)pyrimidin-4-one; .
6-[(35.4S)-1-(2,1,3-benzothiadiazol-5-ylmethyl)-4-methylpyrrolidin-3-
yl}-1-(tetrahydro-2H-pyran-4-yl)-1,5-dihydro-4 H-pyrazolo[3,4-d]pyrimidin-4- |
one; » : ‘
6-[(38,45)-4-methyl-_1 -(quinoxalin-2-ylmethyl)pyrrolidin-3-ylj-1- ’
(tetrahydro-2H-pyran-4-yl)-1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one;
6-[(3S,4S)-4-methyl-1-(quinolin-4-ylmethyl)pyrrolidin-3-yi}-1-(tetrahydro-
2H-pyran-4-yl)-1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one; :
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6-((35,45)-4-methyl-1-(pyridin-2-ylmethyl)pyrrolidin-3-yl]-1-(tetrahydro-
2H-pyran-4-yl)-1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one;
6-((3S,4S)-1-benzyl-4-methylpyrrolidin-3-yi]-3-methyl-1-(tetrahydro-2H-

pyran-4-yl)-1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one;

6-[(38,45)-1-(3-flucrobenzyl)-4-methylpyrrolidin-3-yl}-1 -(tetrahyd'ro-ZH-

pyran-4-yl)-1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one;

6-[(3S,4S)-1-(35-difluorobenzyl)-4-methylpyrrolidin-3-yl}-1 ;(tetrahydro-
2H-pyran-4-yl)-1,5-dihydro-4H-pyrazolo[3 4-d]pyrimidin-4-one; ’ v
6-{(35,48)-4-methyl-1 -[4-(triflucromethyl)benzylpyrrolidin-3-yi}-1-
(tetrahydro-2H-pyran-4-yl)-1 ,5-dihydro-4H-p_yrazolo[3,4-d]pyrimidin-4-onei
6-[(3V,4-trans)-1 -benzyl-4-éthylpyrrolidin-3-y|]-1v-(tetrahydro-ZH-pyran-4-
yi)-1,5-dihydro-4H-pyrazolo[3,4-djpyrimidin-d4-one; »
6-[(38.48)-1 -benzyl-4-ethylpyrrolidin-3-yi}-1-(tetrahydro-2H-pyran-4-yl)-
1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one; » ' '
3-methyl-8-{(38,45)-4-methyl-1-(pyridin-3-ylmethyl)pyrrolidin-3-yl}-1-
(tetrahydro-2H-pyran-4-yl)-1 ,5-dihydro-4H-pyrazolo[3.4-d]pyrimidi'n-4-one;
3-methyl-6-{(38,4S)4-methyl-1 -[(2-méthylpyrimidin-‘5-
yhmethyl)pyrrolidin-3-yi}-1-(tetrahydro-2H-pyran-4-yl)-1,5-dihydro4H-
pyrazolo[3,4-d]pyrimidin-4-one; '
6-{(3S,4S)-1-[(6-methoxypyridin-3-yl)methyl]-4-methylpyrrolidin-3-yl}-3-
methyl-1 -(tetrahydro-2H-pyran-4-yl)-1 ,5-d ihydro-4H~pyrazolo-[3,4-d]pyrimidinv-

- 4-one;

6-{(3S,45)-4-methyl-1-{(6-methylpyridin-2-yl)methyllpyrrolidin-3-yl}-1-
(tetrahydro-2H-pyran-4-yl)-1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one;
8-[(3S,4S)-1-(4-flucrobenzyl)-4-methylpyrrolidin-3-yl}-1-(tetrahydro-2H-
pyran-4-yl)-1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one;
6-[(3S,4S)-1-(2-fluorobenzyl)-4-methylpyrrolidin-3-yl}-1-(tetrahydro-2H-
pyran-4-yl)-1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one; _
6-{(3S,48)-4-methyl-1 -[2-(triﬂuoromethy|)benzyl]pyrroiidin-3-y|}-1 -
(tetrahydro-2H-_pyran-4_-yl)-1 ,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one;
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_6-[(38,48)-1-(2,4-difluorobenzyl )-4—methylpyrrolidin-3-yl]v-v1 -(tetrahydro-
2H-pyran-4-yl)-1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one;
6-[(3S,4S)-1-(4-methoxybenzyl)-4-m ethylpyrrolidin-3-yi}-1-(tetrahydro-
2H-pyran-4-yl)-1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one;
5 "B-[(38, 4S) -1-benzyl-4- methy!pyrrolidin -3-yl]-1- (tetrahydro-zH-thiopyran-
4-yl)-1,5-dihydro-4H-pyrazolo[3 4- d}pyr|m|dm-4-one :
6-[(3S,45)-1-(2-methoxybenzyl)-4-methylpyrrolidin-3-yi]- 1-(tetrahydro-
2H-byran-4-yl)-1 ,5-d|hydro-4H-pyrazo|o[3,4-d]pynm|d|n-4—one.
‘ ‘ 6-[(3S,4S)-1-(3-methoxybenzyl)-4-methyipyrrolidin-3-yl}-1-(tetrahydro-
g 10  2H-pyran-4-yl)-1,5-dihydro-4H-pyrazolo[3,4-djpyrimidin-4-one;
6-{(3S,4S)-4-methyl-1-[3-(trifuoromethyl)benzyl]pyrrolidin-3-yl}-1-
_ _ (tetrahydro-2H-pyran-4-yl}-1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one;
. : 6-[(3S,4S)-1-(26-difluorobenzyl)-4-methylpyrrolidin-3-yl]-1-(tetrahydro-
| 2H-pyran-4-yl)-1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one;
15 6-{(3S,4S)-4-ethyl-1-[(5-methylpyrazin-2-yl)methy!]pyrrolidin-3-yi}-1-
(tetrahydro-2H-pyran-4-yl)-1 ;s-dihydro-4H-pyrazolo[3.4-d]pyrimidin-4-one;
6-{(3S,4S)-4-ethyl-1-[(6-methoxypyridin-3-yl)methyllpyrrolidin-3-yl}-1-
(tetrahydro-2H-pyran-4-yl)-1,5-dihydro-4H-pyrazolo(3,4-d]pyrimidin-4-one;
6-[(3S,4S)-4-ethyl-1-(pyridin-2-ylmethyl)pyrrolidin-3-yi]-1-(tetrahydro-
20 2H-pyran-4-yl)-1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one;
6-[(38,45)-4-ethyl—1-(_quinOxalin-2-ylcarbonyl)pyrrolidin-s-yl]-1-
(tetrahydro-2H-pyran-4-yl)-1,5-dinydro-4H-pyrazolo[3,4-d)pyrimidin-4-one;
‘ ' 6-((3S, 4S)-4-methyl-1-(pvyrimidin-2-ylmethyl)pyrroIidin-3-yl]-1-
- (tetrahydro-2H-pyran-4-yl)-1,5-dihydro-4H- pyrazolo[3 4-d)pyrimidin-4-one;
25 2-({(3S,48)-3-ethyl-4-[4-ox0-1-(tetrahydro-2H-pyran-4-yi)-45- dlhydro-
1H-pyrazolo[3,4-d]pyrimidin-6-yl]pyrrolidin-1-yl}methyl}benzonitrile;
3-({(35,4S)-3-ethyl-4-[4-0x0-1-(tetrahydro-2H-pyran-4-yl)}-45-dihydro-
1H-pyrazolo[3,4-d]pyrimidin-6-yl]pyrrolidin-1-yl}methyl)benzonitrile;
4-({(38,4S)-3-ethyl-4-[4-0x0-1-(tetrahydro-2H-pyran-4-yl)-45-dihydro-
30 1H-pyrazolo[3,4-d]pyrimidin-6-yl]pyrrolidin-1-yl}methyl)benzonitrile;
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1-cyclopentyl-6-{(3,4-trans)-4-methyl-1-[3-(1H-pyrazol-1-
yl)benzyl]pyrrolidin_-S-yl}-1,5-dihydro-4H-pyrazolo[3;4-d]pyrimidin-4-one; ’
1-cyclopentyl-S-{(B,4-trans)-4-methyl-1-[(24methylpyridin-4- ‘
yl)methyl]pyrrolidin-3-yl}-1 ,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin{4-one;
6-[(3.4-trans)-1-(2-chloro-6-fluorobenzyl)-4-methylpyrrolidin-3-yl}-1-
cyclopentyl-1 .5-dihydro-4H-pyrazo]o[s,4-d]pyrimidin-4-one;
1-cyclopentyi-6-[(3,4-trans)-1-(2,3- dimethylbenzyl)-4-methylpyrrolidin-3-
yl}-1,5-dihydro-4H-pyrazolo[3,4- d]pyrlmudln -4-one;
1-cyclopentyl-6-{(3,4-trans)-1-[2- (d|ﬂuoromethoxy)benzyl]-4-
methylpyrrolidin-3-yl}-1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one.
1-cyclopentyl-6-{(3,4-trans)-1-[(2-ethoxypyridin-3-yl)methyl}-4-
methylpyrrolidin-3-yl}-1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one;
1-cyclopentyl-6-[(3,4-trans)-4-methyl-1-(4,5,6,7-tetrahydropyrazolo[1,5-
a)pyridin-3-ylmethyl)pyrrolidin-3-yl]-1 ,5-dihydro-4H-pyrazolo[S'.4-d]pyrimidin-4-
one; ' ' '
' 1-cyclopentyl-6-[(3,4-trans)-1-(2,3-dihydro-1,4-benzodioxin-6-ylméthyl)-
4- methylpyrrolldm -3-yl}-1,5- dlhydro-4H -pyrazolo[3,4-d]pyrimidin4-one;
1-cyclopentyl-6-{(3,4-trans)-1- [4 -(1H-imidazol-1-yl}benzyl]-4-
methylpyrrolidin-3-yl}-1,5- dlhydro-4H -pyrazolo[3, 4-dlpyrimidin-4-one; -
1-cyclopentyi-6-[(3,4-trans)- 1 -(2,5- dlchlorobenzy!) -4- methylpyrrohdln -3

yl}-1,5-dihydro-4H-pyrazolo[3,4- d]pynmsdln -4-one;

1-cyclopentyl-6-[(3,4-trans)-1-(4-methoxy-3-methylbenzyl)-4-
methylpyrrolidin-3-yl}-1 ,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one,
' 1-cyclopentyl-6-[(3,4-trans)-1-(2,3-dihydro-1-benzofuran-7-ylmethyl)-4-

‘methylpyrrolidin-3-yl)-1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one;

1-cyclopentyl-6-[(3,4-trans)-1-(2,3- dlfluorobenzyl)-4-methylpyrrolld|n-3-
yil-1,5-dihydro-4H- pyrazolo[3 4-d]pyrimidin-4-one;

1-cyclopentyl-6-[(3,4-trans)-1-(S-fluoro-2-methoxybenzyl)-4-
methylpyrrolidin-3-yl}-1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one,

1-cyclopentyl-6-[(3,4-trans)-1-(2-flucro-4-methoxybenzyl)-4-
methylpyrrolidin-3-yl}-1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one; -



WO 2008/139293

10

15

20

25

30

PCT/IB2008/001125

.15

~ 1-cyclopentyl-6-[(3,4-trans)-1-(3-fluoro-4-methylbenzyl)-4-
methylpyrrolidin-3-yl}-1,5-dihydro-4H-pyrazolo(3,4-d]pyrimidin-4-one;
1-cyclopentyi-6-{(3,4-trans)-4-methyi-1-[(2-methyl-1,3-thiazol-5-
yl)methylpyrrolidin-3-yl}-1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one;
1-cyclopentyl-6-{(3,4-trans)-1-{(4-isopropyl-1 ,3-thiazol-2-y)methyl]-4-
methylpyrrolidin43-yl}-1 ,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one,
1-cyclopentyl-8-{(3,4-trans)-1-{(1,3-dimethyl-1H-pyrazol-5-yl)methyl]-4-
methylpyrrolidin-3-yl}-1 ,5-dihydro-4H-pyrazolo[3,4-d]pyrimidih-4-oné:
1-cyclopentyl-6-{(3,4-trans)-1-(2,3-difluoro-4-methylbenzyl)-4-
methy!pyrrolidin-3-yl}-1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one;
1-cyclopentyl-6-[(3,4-trans)-4-methyl-1-{[6-( 1H-pyrazol-1-y!)pyridin-2-
yllmethyl}pyrrolidin-3-yl]-1,5-dihydro-4H-pyrazolo[3,4-d)pyrimidin-4-one,;
1-cyclopentyl-6-[(3,4-trans)-4-methyl-1-(4-methylbenzy!)pyrrolidin-3-yl}-
1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one;
1 -éyclopentyl-s-((a,d-tra ns)-4-methyl-1-(2-naphthyimethyl)pyrrolidin-3-
yl]-1,5-dihydro-4H-pyrazolo[3,4-d])pyrimidin-4-one;
1-cyclopentyl-6-{(3,4-trans)-1-[(2-methoxypyridin-3-yl)methyl]-4-
methylpyrrolidin-3-yl}-1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one;
1-cyclopentyl-6-[(3,4-trans)-1-(2-ethoxybenzyl)-4-methylpyrrolidin-3-yl)-
1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one;
1-cyclopentyl-6-{(3,4-trans)-4-methyi-1-[4-(1H-1,2 4-triazol-1-
yl)benzyllpyrrolidin-3-yl}-1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin4-one;
1-cyclopentyl-6-[(3,4-trans)-1-(3-methoxy-4-methylbenzyl)-4-
methylpyrrolidin-3-yl}-1 ,5-dihydro-4H-pyrazolo[s,4-d]pyrimidin-4-one;
1-cyclopentyl-8-[(3,4-trans)-4-methyl-1-(1 -néphthylmethyl)pyrrolidin-S-
yl]-1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one;
1-cyclopentyl-8-((3,4-trans)-1-(3-fluoro-4-methoxybenzyl)-4-
methylpyrrolidin-3-yl]-1 ,5-dihydro-4H-pyrazolo[3,4-d]pyrimid‘in-4-one;
1-cyclopentyl-6-[(3,4-trans)-1-(2,5-dimethoxybenzyl)-4-methylpyrrolidin-
3-yl}-1 ,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one; |
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1-cyclopentyl-6-{(3,4-trans)-4-methyl-1-[(5-methylisoxazol-3-
yl)methyl]pyrrolidin-B-yl}-1 ,5’-dihydro-4H—pyrazolo[S.4-d]pyrimidin-4-o_ne;
1-cyclopentyl-6-[(3,4-trans)-1-(2-fluoro-6-methoxybenzyl)-4-
methylpyrrolidin-S-yl]-1 ,5-dihydro-4H-pyrazolo[3,4_-d]pyrimidin-4-one;
5 1-cyclopentyl-6-[(3,4-trans)-1-(2,4-difluorobenzyl)-4-methylpyrrolidin-3-
yl]-1,5-dihydro4H-pyrazolo[3,4-d]pyrimidin-4-one;
1-cyclopentyl-6-[(3,4-trans)-1-(4-ﬂuoro-3-methoxybenzyl)—4-. ,
‘methylpyrrolidin-3-yl]-1 ,5-dihydrof4H-pyrazolo[3,4-d]pyrimidin-4—oné; ,

- : | ' 1-cyclopenty!-6-[(3,4-trans)-1-(2,3-dihydro-1 ,4-béhzodi0xin-5-ylmethyl)—'

~ 10  4-methylpyrrolidin-3-yl}-1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one;
6-((3.,4-trans)-1-(2-chloro-4-fluorobenzyl)-4-methylpyrrolidin-3-yl}- 1- '

. cyclopentyl-1,5-dihydro-4H-pyrazolo(3,4-d]pyrimidin-4-one;
1-cyclopentyl-6-[(3,4-trans)-1-(2,4-dimethylbenzyl)-4-methylpyrrolidin-3-

yl)-1,5-dihydro-4 H-pyrazolo[3,4-d)pyrimidin-4-one;
15 1-cyclopentyl-6-[(3,4-trans)-1-(3,5-dimethoxybenzyl)-4-methyipyrrolidin-
3-yl}-1,5-dinydro-4H-pyrazolo[3,4-d]pyrimidin-4-one; '
1 -cyclopentyl-s-[(a,4-trans)-1-(3-ethoxybenzyl)#-methylpyrrolidin-a-yl]-
1,5-dihydro-4H-pyrazolo[3,4-d)pyrimidin-4-one; '
6-[(3.4-trans)-1-(4-chloro-2-flucrobenzyl)-4-methyipyrrolidin-3-ylj-1-
20 cyclopentyl-1,S-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one; :
3-{[(3,4-trans)-3-(1 -cyclopentyl-4-oxo-4,s-dihydr_o-1 H-pyrazolo[3,4-
 dJpyrimidin-6-yl)-4-methylpyrrolidin-1-ylmethyl}benzonitrile; -
1-cyclopentyl-6-[(3,4-trans)-1-(2,5-diﬂuorobenzyl)-4-methylpyrrolidin-B-
91]-1 \5-dihydro-4H-pyrazolo[3,4-d)pyrimidin-4-one;
25 2-{[(3,4-trans)-3-(1 -cyclopentyl-4-oxo-4,5-dihydro-1H-pyrazolo[3.4-
d)pyrimidin-6-yl)-4-methylpyrrolidin-1-yljmethyl}benzonitrile;
. 6-[(3,4-trans)-1-(3-chloro-4-ﬂuorobenzyl)-4-méthylpyrrolidin-3-yl]-1- »
» | cyclopentyl-1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one; . '
1-cyclopentyl-6-{(3,4-trans)-1-[4-(difluorcmethoxy)benzyl]-4-
30 methylpyrrolidin-3-yl})-1,5-dihydro-4H-pyrazolo[3,4-d)pyrimidin-4-one; .

.
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1-cyclopemyl-G-[(S.4-trans)-4-methyl-1-(3-méthylbenzyl)pyrrolidin-S-yI]-
1,5-dihydro-4H-pyrazolo[3, 4-d]pyrimidin-4;one'
1- cyclopentyl -6-[(3,4-trans)-1-(3,4-diflucrobenzyl)-4- methylpyrrohdm 3-
yi}-1, 5 dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one;
5 1- cyclopentyl -6-[(3,4-trans)-1-(2,5-dimethylbenzyl)-4- methylpyrrohdm -3-
“yi}-1,5-dihydro<4H-pyrazolo[3,4-d]pyrimidin-4-one,
6-((3.4-trans)-1-(3-chleoro-2-fluorobenzyl)-4-methylpyrrolidin-3-yl}-1-
cyclopentyl-1,5- dlhydro-4H pyrazolo[3,4-d)pyrimidin-4-one; ‘
’ _ 1-cyclopentyl-6-[(3,4-trans)-1-(2,3- dichlorobenzyl)-4 methylpyrrolidin-3-
10  yl)-1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one;
1-cyclopentyl-6-[(3,4-trans)-4-methyl-1-(1,3-thiazol-2-
. ylmethyl)pyrrolidin-3-yl]-1 .5-dihydro-4H-pyrazolo[3,4-d]pyﬁmidin-4-one;
» 1-cyclopentyl-6-[(3,4-trans)-1-(3-fluoro-2-methylbenzyl)-4-
' methylpyrrolidin-3-yl}-1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one;
15 1-cyclopentyl-6-{(3,4-trans)-4-methy|-1-[(2-methylpyrimidin-5-
yl)methyl]pyrrolidin-3-yl}-1 ,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one:
1-cyclopentyl-6-{(3,4-trans)-1-[(2-ethylpyrimidin-5-yl)methyi}-4-
methylpyrrolidin-3-yl}-1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one;
~ 1-cyclopentyl-6- [(3 4-trans)-1-(4-isopropylbenzyl)-4- methylpyrrolldnn -3-
- 20  yl]-1,5-cdihydro4H- pyrazolo[3 4-d]pyrimidin-4-one;
1-cyclopentyl-6-{(3,4-trans)-1-[(1-ethyl-1H-pyrazoi-4-yl)methyl]-4-
methylpyrrolidin-3-yl}-1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one;
1-cyclopentyl-6-{(3,4-trans)-1-[(4-methoxypyridin-3-yl)methyl}-4-
: methylpyrrolidin-3-yi}-1 ,5-dihydr'o-4H-pyrazolo[3,4-d]pyrimidin-4-one; A
25 1-cyclopentyl-6-[(3,4-trans)-1-(isoxazol-5-yimethyl)-4-methylpyrroiidin- .
. ' 3-yl]-1,5-dihydro4H-pyrazolo[3,4-d]pyrimidin-4-one;
1-cyclopentyl-6-[(3,4-trans)-1-(4-ethoxybenzyl)-4-methylpyrrolidin-3-yl}-
| 1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one;
1 -cyclopentyI-G-[(3,4-trans)-1-([6-(1 -hydroxy-1-methylethyl)pyridin-3-
30 yl)methyl}-4-methylpyrrolidin-3-yl]-1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-

one,
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1-cyclopentyl-6-{(3,4-trans)-1-[(2,2-dimethyl-2,3-dihydro-1-benzofuran-
5-yl)methyl]-4-methylpyrrolidin-3-yl}-1,5-dihydro~-4H-pyrazolo[3,4-d]pyrimidin-
4-one; _ |
1-cyclopentyl-6-[(3,4-trans)-1-(3, 4-dimethoxybenzyl')-4-methyipyrrolidin-
3-yl}-1,5-dihydro-4H-pyrazolo[3,4-djpyrimidin-4-one;
1-cyclopentyl-6-{(3,4-trans)-4-methyi-1- {(5- methylpyrazm-z-
yl)methyl)pyrrolidin-3-yl}-1,5-dihydro-4H-pyrazolo[3,4- -d)pyrimidin-4-one;
1-cyclopentyl-s-[(a,4-trans)—1-'(imidazo[1 ,2_-a]pyridin-2-ylmeth&l)-4-
methylpyrrolidin-3-yi}-1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one;;
1-cyclopentyl-6-{(3,4-trans)-4-methyl-1-[(2-phenyl-1,3-oxazol-4-
yl)methyl]pyrrolidin-3-yl}-1,5-dihydro-4 H-pyrazolo[3,4-d)pyrimidin-4-one;
1-cyclopentyl-6-[(3,4¥trans)¥4-methyl-1-(Z-methylbenzyl)pyrrolidin-3-yl]-
1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one;
1-cyclopentyl-6-[(3,4-trans)-1-(2-isopropoxybenzyl)-4-methylpyrrolidin-
3-yl]-1 .5-d1’hydro-4H-pyrazolo[3,4-d]pyrimidin-4-one;
» 6-[(3,4-tréns)-1-(cinnolin-3-ylmethyl)-4-methylpyrrolidin-:i-yl]-1-
cyclopentyl-1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one;
1-cyclopentyl-6-{(3,4-trans)-1-[3-(difluoromethoxy)benzyl]-4-
methylpyrrolidin-3-y1}-1 ,5-dihydro-4H;pyrazolo[3.4-d]pyrimidin-4-oné;
1-cyclopentyl-6-[(3,4-trans)-1-(d-fluoro-3-methylbenzyl)-4-

methylpyrrolidin-3-yi]-1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one;

1-cyclopentyl-6-{(3,4-trans)-4-methyl-1-[4-(1H-pyrazol-1-
yI)benzyl]pyrrolidin-3-y|}-1 ,5-dihydro-4H-pyrazolo[3.4-d]pyfimidin-4-one;
1-cyclopentyl-6-{(3,4-trans)-1 -[(2,7-d‘imethylimidézo[1 .2-a]pyridin-3-
yhmethyl]-4-methylpyrrolidin-3-yl}-1 .5-dihydro-4H-pyrazoio[3,4-d]pyrimidin-4-
one; ' :
1-cyclopentyl-8-[(3,4-trans)-1 -(3,5-dichIorobenzyl)-4-methylpyrrolidin-s-
yl}-1,5-dihydro-4H-pyrazeolo[3,4-d]pyrimidin-4-cne;
1-cyclopentyl-6-[(3,4-trans)-1-(4-isopropoxybenzyl)-4-methylpyrrolidin-
3-yl]-1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one;
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1-cyclopentyl-s-[(a,4-trans)-1-{[2-(1'-hydroxy-1-methylethyl)pyridin—4-
yllmethyl}-4-methylpyrrolidin-3-yl]-1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-
one; '
1-cyciopentyl-6-[(3,4-trans)-4-methyl-1-{4,5,6,7-tetrahydro-1,3-
benzothiazol-2-yimethyl)pyrroligin-3-y!}-1,5-dihydro-4 H-pyrazolo[3,4-
d)pyrimidin-4-one;
1-cyclopentyl-6-[(3,4-trans)-1-(mesitylmethyi)-4-methylpyrrolidin-3-yl]-
1,5-dihydro-4H-pyrazolo(3,4-d)pyrimidin-4-one;
1-cyclopentyl-s-[(s,4-trans)-—1-(2,6-dichiorobenzyl)~4-methylpyrrolidin-3-
yl]-1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one; '
4-{[(3,4-trans)-3-(1-cyclopentyl-4-oxo-4,5-dihydro-1H-pyrazolo(3,4-

d]pyrimidin-s-yl)—4-methyfpyrroh‘din-1-y!]methyl}benzonitriie;

1-cyclopentyl-6-[(3,4-trans)-1-(2-flucro-5-methoxybenzyl)-4-
methylpyrrolidin-3-yl]-1 ,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one;

1-cyclopentyl-6-[(3,4-trans)-1J(2,6-dimethylbenzyl)-4-methylpyrrolidin-3-
yl]-1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one;

1-cyclopentyl-6-{(3,4-trans)-1-[(4-methoxy-3,5-dimethylpyridin-2-
yl)methyl}-4-methy! pyrfolidin-B-yI}-1 .5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-
one; ' :

’ 1-cyclopentyl-6-[(3,4-trans)-1-(3,5-dimethylbenzyl)-4-methylpyrrolidin-3-
yl]-1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one: ‘

1-cyclopentyl-6-[(3,4-trans)—1-(3,4-dimethylbenzyl)-4-methylpyrrolidin-3-
yl)-1,5-dihydro-4H-pyrazolo[3,4-d}pyrimidin-4-one;

1-cyclopentyl-6-{(3,4-trans)-4-methyl-1-[(1-methyi-1H-benzimidazol-2-
yl)methyl]pyrrolidin-3-yi}-1,5-dihydro-4 H-pyrazolo[3,4-d]pyrimidin-4-one;

1-cyclopentyl-6-{(3,4-trans)-4-methyl-1-[(4-methyl-3,4-dihydro-2H-1,4-
_benzoxaZin-7-y|)methyl]pyrrolidin-3-yl}-1 ,5-dihydro-4H-pyrazolo[3,4-
d)pyrimidin-4-one; .

1-cyclopentyl-e-[(_s.4-trans)v-4-methyl-1-(3-phenylpropyl)pyrrolidin-s-yl]-
1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one; '

PCT/1B2008/001125
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1-cyclopentyl-6-{(3,4-trans)-4-methyl-1-[2- .
(triflucromethyl)benzyl)pyrrolidin-3-yl}-1,5-di hydr¢-4H-pyra'zolo[3.4-
d]pyrimidin-4-one; R A’

1-cyclopentyl-6-[(3, 4-trans)-4-methyl-'1 -(4,4,4-trifluorobutyl)pyrrolidin-3-
yi}-1,5-dihydro-4H-pyrazolo(3,4-d]pyrimidin-4-one; :

1-cyclopentyl-6-[(3,4-trans)-1-(3-methoxybenzyl)-4- methylpyrrolldln-S-
yl)-1,5-dihydro4H-pyrazolo{3,4-d]pyrimidin-4-one;
1-cyclopentyl-6-[(3,4-trans)-1-(cyclopentyimethyt)-4- methylpyrrohdln-3—
yl]-1,5-dihydro-4H-pyrazolo[3,4-d}pyrimidin-4-one; »
1-cyclopentyl-6-{(3,4-trans)-1-(2, 4-dimethoxybenzyl)-4-methylpyrrolidin-
3-yl}-1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one; '
1-cyclopentyl-6-{(3,4- trans)—4 methyl-1-[4- (morpholln-4-
yimethyl)benzyllpyrrolidin-3-yl}-1,5-dihydro-4H-pyrazolo[3,4- d]pynmldm-4 -one;
6-[(3,4-trans)-1-(2,1,3- benzothladlazol -5-yimethyl)-4-methylpyrrolidin-3--
yl]-1-cyclopentyi-1,5-dihydro-4H-pyrazolo[3,4-dlpyrimidin-4-one;
6-((3,4-trans)-1-[2-(benzyloxy)ethyl]-4-methylpyrrolidin-3-yl}-1-
cyclopentyl-1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one;
1-cyclopentyl-6-[(3,4-trans)-1-(2,6-difluorobenzyl)-4- methylpyrrolldm-S-

y!]-1,5-dihydro-4H-pyrazolo[3,4-d)pyrimidin-4-one; : ‘
1-cyclopentyl-6-[(3,4-trans)- 1-(2-methoxybenzyl)-4-methyipyrrolidin-3-

yl]-1 ,5'-dihydro-4 H-pyrazolo[3,4-d]pyrimidin-4-one;

1-cycICpentyl-G-((3,4-trans)-4-methyl-1-[(3,5,6-trimethylpyrazi'n-2-
ylymethyl]pyrrolidin-3-yf}-1,5-dihydro-4H-pyrazolo[3,4- d]pyn‘midin-4 one;

1-cyclopentyl-6- [(3 4-trans)-1-(2,4-dichlorobenzyl)-4- methylpyrrohdm 3.
yl] 1,5-dihydro-4H-pyrazolo{3,4-d]pyrimidin-4-one;

1- cyclopentyl -6-[(3,4-trans)-4- methyl 1-(5,6,7,8-tetrahydro-4H-
pyrazelo[1,5- a]azepm 3-yimethyl)pyrrolidin-3-yi}-1, 5- dihydro-4H- pyrazolo[3 4-
d)pyrimidin-4- one .

1-cyclopentyi-e-[(a,4-trans)-1-(3-ﬂuorobenzyl)44-methylpyrrolidin-S-yl]-
1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin4-one;
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- 1-cyclopentyl-8-[(3,4-trans)-1-(2,3-dihydro-1-benzofuran-5-yimethyl)-4-
methylpyrrolidin-3-yi}-1 ,S-dihydro-4H-pyra'zo!o[3,4-d]pyrimidin-4—one;
1-cyclopentyl-6-[(3 4-trans)-1-(2-methoxy-5-methylbenzy!)—4-
methylpyrrolidin-3-yl]-1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one;
1-cyclopenty!-6-[(3,4-trans)-1-(2-flucrobenzyl)-4- methylpyrrohdln -3-yl}-
1,5- dlhydro-4H pyrazolo[3, 4-d]pyr|m|dm-4 -one;
6-1(3,4-trans)-1-(2-chlorobenzyl)-4-methylpyrrolidin-3- yl] 1 cyclopentyl-
1,5-dihydro-4H-pyrazo!lo]3,4-d)pyrimidin-4-one;
1-cyclopentyl-8-[(3,4-trans)-1-(3,4-dichlorobenzyl)-4-methylpyrrolidin-3-
yl}-1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one;
6-[(3,4-trans)-1-(2,1,3-benzcthiadiazol-4-ylmethyl)-4-methylpyrrolidin-3-
yl]-1-cyclopentyl-1 ,5-dihydr'o-4H-pyrazolo[3,4-deyﬁmidin—4-one;
1‘-cyclopentyl-6-{(3,4-trans)-4-methyl-1~[(2-pro pylpyrimidin-5-

_yl)methyl]pyrrolidin-3-yl}-1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one;

1 -cyclo.pentyl-e-{(a A-trans)-1-{(1-ethyl-1H-pyrazol-5-yl)methyl]}-4-
methylpyrrolidin-3-yl}-1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one,

1-cyclopentyl-6-{(3,4-trans)-4-methyi-1-[2-
(trifluoromethoxy)benzyl]pyrrolidin-3-yl}-1,5-dihydro-4H-pyrazolo[3,4-
d)pyrimidin-4-one;

1-cyclopentyl-6-{(3,4-trans)4-methyl-1-{4-
(triflucremethylibenzyl]pyrroiidin-3-yl}-1 .5—dihydro-4H-pyrazolo[3,4-
d)pyrimidin-4-one;

1-cyclopentyl-6-{(3,4-trans)-4-methyl-1-((1-methyl-1H-imidazo(4,5-
clpyridin-2-yl)methyl]pyrrolidin-3-yl}-1,5-dihydro-4H-pyrazolo[3,4-d}pyrimidin-

4-one; -
1-cyclopentyl-6-{(3,4-trans)-1-(3,5-difluorobenzyl)-4-methylpyrrolidin-3-

yi]-1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one; or

1-cyclopentyl-6-[(3,4-trans)-1-(5,6-dihydro-4H-pyrrolo[1,2-b]pyrazol-3-
yImethyl)-4-methylp'yrrolidin-s-yl]-'1 ,5-dihydro-4H-pyrazolc[3,4-d]pyrimidin-4-
one; ’
or a pharmaceutically acceptable salt thereof.
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The compounds of the invention have been surprising found to show ‘

pharmacological activity including in selectively inhibiting PDES that makes
them sUitable for the treatment, prevention and/or control of in treating
conditions that may be regulated or normalized by inhibition of PDES.

The compounds and intermediates of the present_invention may be
named according to either the IUPAC (International Union>for Pure and
Applied Chemistry) or CAS (Ch.emical Abstracts S_érvice, Columbus, OH)

nomenclature systems.
' Definitions

Certain terms used herein are generally defined as follows: v
The carbon atom content of the various hydrocarbon-containing
moieties herein may be indicated by a prefix designating the minimum and

maximum number of carbon atoms in the moiety. Thus, for example, (C1- o
Ce)alkyl refers to an alkyl group of one' to six carbon atoms inclusive. _

~ The term “alkoxy" refers to a straight or branched, mohévalent.
saturated aliphatic hydrocarbon radical bonded to an oxygen atom that is

attached to a core structure. Examples of alkexy groups include methoxy,

ethoxy, propoxy, isopropoxy, butoxy, isobutoxy, tert-butoxy, pentdxy. and the

like. ;
The term -“élkyl" means a saturated monovalent straight or branched

aliphatic hydrocarbon radical. Examples of alkyl groups include methyl, ethyl,

| propyl, isopropyl, butyl, isobutyl, tent-butyl, sec-butyl, pentyl, isopentyl,

neopentyl, hexyl, isohexyl, and the like. »
The term "alkenyl“ means a partially unsaturated straight or branched

aliphatic hydrocarbon radical having cne or more double bonds. Examples of

alkeny! groups include ethenyl (also known as “vinyl"), allyl, 1-propenyl,

isopropenyl, n-butenyl, n-pentenyl, and the like. The term "alkeny!" embraces.

radicals having "cis" and "trans" orientations, or alternatively, "Z" and "E"

orientations. -
The term "alkynyl" means a partially unsaturated straight or branched

aliphatic hydrocarbon radical having one or more double bonds. Examples of
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alkyny! groups include 1-propynyl, 2-propynyl (also known as "propargyl"), 1
vbutynyl, 2-butynyl, 1-pentynyl,sand the like.

The term “aryl” denctes a monocyclic or polycyclic aromatic ring
system, for example, anthracenyl, benzyl, fluoreny!, indenyl, naphthyl,
phenanthrenyi, phenyl and the like. The term "aryl" is also intended to include
the partially hydrogenated derivatives of such ring systems, e.g. 1234-
tetrahydronaphthyl. v

The term "aryloxy" denotes an aryl radical bonded to an oxygen atom
that is attached to a core structure, such as benzyloxy

The term “cycloalkyl" denotes a saturated monocyclic or blcychc
cycloalkyl group. Examples of cycloalkyl groups include cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl, and the like.

The term "halogén" or "halo” represents chlorine, bromine, flucrine and
iodine atoms and radicals. v _

The term "haloalkyl" refers to an alkyl or cycloalky! substituent wherein
at least one hydrogen radical is replaced with a halogen radical. Where more v
than one hydrogen is replaced with halogen, the halogens may be the same
or different. Examples of haloalkyl radicals include triflucromethyl, 2,2,2-
trifiuoroethyl, 4,4 4-trifluorobutyl,  4,4-difluorocyclohexyl,  chloromethyl,
dichloromethyl, trichioromethyl, 1-bromoethyl!, and the like.

The term "haloalkoxy" refers to an alkoxy radical in which at least one
hydrogen radical is replaced with a halogen radical. Where more than one
hydrogen is replaced with halogen, the halogens may be the same or
different. Examples of haloalkoxy radicals include difluoromethoxy,
trifluoromethoxy, 2,2,2-trifluoroethoxy, chloromethoxy, bromomethoxy, and
the like. 1

The term "hetercaryl" as used herein includes heterocyclic unsaturated
ring systems containing one or more heteroatoms such as nitrogen, oxygen,
and sulfur. If the hetercaryl group contains more than one heteroatom, the
hetercatoms may be the same or different. The heteroaryl radicals may be
bonded via a carbon atom or a heteroatom. The term "heteroaryl" is also
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intended to include the partially hydrogenated derivatives of_ such ring
systems. Examples of hetercary! groups include furanyl (also known as
“furyl”), imidazolinyi, imidazolyl (also known as "1,3-diazolyl"), indolyl,
oxadiazolyl, oxazinyl, oxazolyl, isoxazolyl, pyranyl, pyrazinyl (also known as
"1.4-diazinyl"), pyrazolyl (also known as "1,2-diazolyl"), pyrazolinyl, pyrazyl,
pyridazinyl (also known as "1,2-diazinyl"), pyridy! (also known as pyridinyl),
pyrimidiny! (also known as "1,3 diaziny!" and "pyrimidyl"), pyrrolyl; thiadiaziny!,
thiadiazolyl, thiatriazolyl, thiazolyl, isbthiazolyl, thienyl; thiofuranyl'(élso known
as "thiophenyl"), thiopyranyl, triazinyl, triazolyl, and the like,

The term "heteroaryl" also embraces radicals in which 2 or 3 rings are
fused together, wherein at least on such ring contains a heteroatom as a riﬁg
atom, including radicals wherein (a8) a heterocycloalkyl ring is fused with an
aryl or heteroaryl ring, or (b) a cycloalky! ring is fused with a heteroaryl ring.
Examples of - 2-fused ring héteroaryls include  benzodioxinyl,
dihydrobenzodioxinyl, benzofuranyl, dihydrobenzofuranyl, isobenzofuranyl,
benzimidazolyl, benzothiadiazolyl, tetrahydrobenzothiadiazolyl,
benzothiazoly!, benzothienyl (also known as "benzbthioph_enyl."
"thionaphthenyl," and "benzothiofuranyl!"), benzoxazinyl, dihydrobenzoxazinyl,
benzoxazolyl, chromanyl, isochromahyl. chromenyl, cinnoliny! (also known as
"1,2-benzodiazinyl"), imidazopyridiny!l {e.g. imida20(1,2-a]pyridinyf or
imidazo[4,5-c]pyridinyl), indazolyl, indolinyl, isoindolinyl, indolizinyl, indolyl,
iscindolyl, naphthyridinyl, oxathivolopyrrolyl, pteridihyl, pthalazinyl, purinyl (also
known as "irﬁidazo[4,5-d]pyrimidinyl"), pyranopyrrolyl, pyrazoloazepinyl,
tetrahydropyrazeloazepinyl (e.g. tetrahydr‘obyrazoloh ,S-a]azépinyl),
pyrazolopyridinyl, tetrahydropyrazolopyridiny! (e.g. tetrahydropyrazolo[1,5- .
alpyridinyl), pyrazolopyrimidinyl (e.g. = pyrazolo[3,4-d]pyrimidinyl),
pyridopyrazinyl {e.g. pyrido[2,3-b)pyrazinyl), pyridopyridinyl, pyrrolopyrazolyl,
dihydropyrrolopyrazoly! (é.g. dihydropyrrolo[1,2-b]pyrazolyl), quinazolinyl (aiso
known as "1,3-benzodiazinyl"), quinclinyl (also known as "1-benzaiinyl"),-
isoquinoliny! {(also known as "2-benzazinyl"), quiholizinyl, quinolyl, isoquinolyl,
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quinoxalinyl, dithianaphthalenyl, thienofuranyl (e.g. thieno[3,2-b]furanyl), and '
the like. : ' '

Examples of 3-fused ring heteroaryls include acridinyl, diazaanthryl,
triazaphenanthrene, carbazolyl, carbolinyl, furbcinnolinyl, perimidinyl,
phenanthridinyl, phenanthrolinyl, phenazinyl, phenothiazinyl, pvh_enoxathiihyl,
phenoxazinyl, thianthrenyl, xanthenyl, and the like. o

The term "heteroéycloalkyl" denotes a saturated monocyclic: or
polycyclic cycloalkyl group, in which at least one of the carbon atoms is
replaced with a heteroatom such as nitroge'n, oxygen or sulfur. If the
heterocycle contains mofe than one heteroatom, the heteroatoms ma9 _bé the
same or different. The heterocycloalkyl radicals 'may be bonded via a carbon
atom or a heteroatom. Examples of heterocycloalkyl groups include
azetidinyl, dioxacyclchexyl, 1,3-dioxolanyl, imidézolidinyl, morpholinyl, =
piperazinyl,  piperidinyl, pyrazolidinyl, pyrrolidinyl, tetrahydréfuranyl,

'tetrvahydropyranyl, tetrahydrothiopyranyl, thiazanyl, and the like.

A cyclic group may be bonded to ancther group in more than one way.
if no paricular bonding arrangement is Speciﬁed. then all possible
arrangements are intended. For example, the term "pyridyl" includes 2;..3- or
4-pyridyl (2-, 3-, or 4-pyridinyl). -

The term “mammal" means animals including, for example, dogs; cats,
cows, sheep. goats, horses and humans. Preferred mammals include
humans. » ' _'

The term "oxo" means a carbonyl group formed by the combination of a.
carbon atom and an oxygen atom. -

The term "patient" includes both human and non-human patients.

The phrase “pharmaceutically acceptable” indicates that the
designated carrier, vehicle, diluent, and/or salt is generally chemically and/or
physically compatible with the other ingredients comprising the formulation,
and physiologically compatible with the recipient thereof. '

The term “salts" refers to both organic and inorganic salts of a
compound of Formula (1). Such salts can be prepared in situ during the final
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isolation and purification of a compound, or by separately reacting a
compound, prodrug or sterecisomer of Formula (I} with a suitable organic or
inorganic acid or base and isolating the salt thus formed. Representative
anionic salts- include hydrobromide, hydrochloride, hydroiodide, sulfate,
bisulfate, nitrate, acetate, triflucroacetate, oxalate, besylate, palmitate,
pamoate, malonate, stearate, laurate, malate, borate, benzoate, lactate,
phosphate, hexaflucrophosphate, benzene suifonate, tosylate, formate,
citrate, maleate, fumarate, succinate, {artrate, naphthylate, mesylate,
glucoheptonate, lactobionate and laurylsulphonate salts and the like.
Représemative cationic salts include sodium, potassium, calcium, and
magnesium salts and the like. See generally, e.g., Berge, et al., J. Pharm.
Sci., 66, 1-19 (1977). ,

A salt of .a compound of Formula (i) may be readily prepared by mixing
together solutions of a compound of Formula (1) and the desired acid or base,
as appropriate. The salt may precipitate from solution and be collected by
filtration or may be recovered by evaporation of the solvent.

The term "radical" denotes & group of atoms that behavevs' as a single
reactant in a chemical reaction, e. g., an organic radical is a group of atoms
that imparts characteristic properties to a compound containing it, or which
reméins unchanged during a series of reactions or transformations.

The symbol " - " represents a covaient bond. '

The phrase "reaction-inert solvent" or "inert sclvent" refers to a solvent,
or mixture of solvents, that does not interact with starting materials, reagents,
intermediates or products in @ manner that adversely affects their desired
properties,

The terms "treat," "treating,” "treated" or "treatment" as used herein
includes prevéntative (e.g., prophylactic), paliliative or curative uses or results,

The compounds of Formula () may contain asymmetric or chiral
centers and, therefore, exist in different sterecisomeric forms. Those skilled in
the art will appreciate that, unless otherwise specified, all stereocisomers {e.g.,
enantiomers and diastereoisomers, and racemic mixtures thereof) of the novel
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compounds and intermediates described, illustrated and/or discussed herein
are within the sccpe of the claimed invention. [n addition, unless otherwise
specified, the present invention embraces all geometﬁc and positiohal
isomers. The (38.4S)Ienantiomer of the core pymrolidinyl configuration is
preferred. , ' » '

Diasteriomeric mixtures can be separated into their individual
diastereomers on the basis of their physical chemical differences by methods

- well-known to those of ordinary skill in the art, such as by chromatography

and/or fractional crystallization. Enantiomers can be separated by. converting
the enantiomeric mixture into a diasteriomeric mixture by reaction with an
appropriate optically active compound (e.g.‘. alcohol), separaﬁng “the
diastereomers and converting (e.g.. hydrolyzing) the individual diastereomers
to the corresponding pure enantiomers. Additional methods include resolution
of racemic mixtures using chiral salts, as well as chiral chromatography.. |
Those skilled in the art will further recognize that the compounds of
Formula (I) can exist in crystalline form as hydrates wherein molecules of
water are incorporated within the crystal structure thereof and as soivates
wherein molecules of a solvent are incorporated therein. All such hydréte and
solvate fofms are considered part of this invention. :
Practitioners will appreciate that certain compounds of Formula (i) may
exist as tautomeric isomers, i.e., that equilibrium exists between two isomers

" which are in rapid equilibrium with each other. A common example of

tautomerism is keto-enol tautomerism, i.e.,

The degree to which one tautomer is presént over 'the othéf depends |
upon various factors, including substitution pattern and solvent type. Other
examples in accordance with the present invention will be recqgnized by
those skilled in the art; All tautomeric forms of Formula (1) are included within

|

the scope of the invention unless otherwise specified.
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- The present 1nvent|on also mcludes prodrugs of the compounds of the
mventlon The term “prodrug” refers to a drug precursor which, following
administration, releases the drug in vivo via a chemical or physiological
process (e.g., upon being brought to physiological pH or through enzymatic
activity). The prodrug may itself be biologically acti\)e. or may be converted to
a biologically active compound (e.g. by metabolism or hydrolysis) during its
residence time in the body. A discussion of the preparation and use of
prodrugs is provided by Higuchi & Stella, "Prodrugs as Novel Delivery _
Systems"”, Vol.14 of the A.C.S. Symposium Series, and in “Bioreversible
Carriers in Drug Design,” ed. Edward B. Roche, ‘American Pharmaceutical
Association and Pergamon Press, 1987. All prodrugs of the various
compo'unds of Formula (1) are within the scope of the present invention.

The present invention also embraces isotopically-labeled compounds
of Formula (1} that are identical to those recited herein, but for the fact that
one or more atoms are replaced by an atom having an atomic n'wass or mass
number different from the atomic mass or mass number usually found in
nature. EXampIes of isotopes that can be incorporated into compounds of
Formula (I} include isotopes of hydrogen, carben, nitrogen, oxygen,
phosphorus, fluorine, and chlorine, such as 2H, *H, '*C, '“C, N, '°Q, 70, *'P,
*2p, s, ' and %cl, respectively The compounds of Formula (l), and
pharmaceuncally acceptable salts thereof, that contain the aforementioned
nsotopes and/or other |sotopes of the other atoms are within the scope of the
instant invention.

Certain isotopically-labeled compounds of Formula (1), for example
those into which radioactive isotopes such as °H and C are mcorporated
are useful in drug and/or substrate tissue distribution assays. Tritiated, i.e., °*H
and '*C, isotopes are particularly preferred for their ease of preparaﬁon and
detectability. Furthermore, substitution with heavier isotopes such as
deuterium, i.e., ?H, may afford certain therapeutic advantages resulting from
greater metabolic stability, for example, increased in vivo half-life, or reduced v
dosage requirements and, hence, may be preferred in some circumstances.
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Isotopically-labeled compounds of Formula (), and pharmaceutically
acceptable salts thereof, can be generally prepared by carrying out analogous -
procedures to those disclosed in the Schemesvahd/or in the Examples below,
by substitutihg a readily available isotopically-labeled reagent for a non-
isotopically labeled reagent. ‘

The invention also includes pharmaceutical compositio‘ns comprising
an amount of a compound of Formula (l), or a pharmaceutically acceptable
salt of the compound, and optionally a pharmaceutically acceptable vehicle,
carrier or diluent. In a preferred embodiment, the pharrhaceutical compositioh
is of an amount effective at inhibiting the enzyme PDES in a mammal. In
another preferred embodiment, the mammal is @ human. _ '

The present invention includes the use of a combination of a PDE9
inhibitor compound as provid_ed in Formula (I) and one or more addi{ional :
pharmaceuti.cally active agent(s)\. If a combination of active agents is
administered, then they may be administered sequentially or simultaneodsly, "
in separate dosage forms or combined in a single dosage form. Accordingly,
the present invention also includes pharmaceutical compositions comprising
an amount of: (a) a first agent comprising a compound of Formula ()ora
pharmaceutically acc_:epiable salt of the compound; (b) a second
pharmacetutically active agent; and (c) a pharmaceutically acceptable carrier,'
vehicle or diluent, } _

Various pharmaceutically active agents may be selected for use in
conjunction with the compounds of Formula (i), depending on the disease,
disorder, or condition to be treated. Pharmaceutically active agents that may
be used in combination with the compositions of the present invention include, -
without limitation: o A '

(i) acetylcholinesterase inhibitors, such as donepezil hydrochloride
(E2020, ARICEPT, MEMAC), physostigmine salicylate (ANTILIRIUM),
physostigmine sulfate (ESERINE), metrifonate, necstigmine, pyridostigmine
(MESTINON), ambenonium (MYTELASE), demarcarium, Debio992 (also
known as 2T-1), rivastigmine (EXELON), ladostigil (also known as TV3326),
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NP-0361, galantamine hydrobromide (RAZADYNE, RIMINYL, NIVALIN),
tacrine (COGNEX), velnacrine maleate, memoquin, huperzine A (HUP-A),
phensérine, and edrophonium (ENLON, TENSILON);

(i) amyloid-B (or fragments thereof), such as AR1.15 cOnjugated to pan

5 HLA DR-binding epitope (PADRE), ACC-001, ACI-01, ACI-24, AN-1782,
Affitope AD-01, CAD106, and V-850; .

(iii)' antibodies to amyloid-& (or fragments ‘thereof), such as
bapineuzumab (also known as AAB-001), AAB-002, AC_I-O1-Ab7,'BAN-2401,
intravenous Ig (GAMMAGARD), LY2062430 (humanized m266), PF-

10 04360385 (also known as RN-1219), RN-6G, R-1450, ACU-5A5, huC091, and
those disclosed in Intemnational Patent Publication Nos WQ04/032868,
WQ005/025616, W006/036291, W006/069081, WwQO06/118959, in US Patent
Publication Nos US2003/0073655, US2004/0192898, US2005/0048049,
US2005/0019328, in European Patent Publication Nos EP0894728 and

15 1257584, and in US Patent No 5,750,349;

(iv) amyloid-lowering or —inhibiting agents (inciuding those that reduce
amyloid accumulation and fibrillization) such as bisnorcymserine (also known
as BNC), pioglitazone, PBT2, flurbiprofen (ANSAID, FROBEN)'and its R-
enantiomer tarenflurbil (also known as MPC-7868; FLURIZAN),

20 nitroflurbiprofen, fenoprofen (FENOPRON, NALFON), ibuprofen (ADVIL,
MOTRIN, NURQOFEN), ibuprofen lysinate, meclofenamic acid, meclofenamate
sodium (MECLOMEN), indomethacin (INDOCIN), diclofenac sodium
(VOLTAREN), diclofenac potassium, sulindac {(CLINORIL), sulindac suifide,
diflunisal (DOLOBID), naproxen (NAPROSYN), naproxen sodium

25 (ANAPROX, ALEVE), ihsulin-degrading enzyme (also known as insulysin),
the gingko biloba extract EGb-761 (ROKAN, TEBONIN), tramiprosate (NC-
758, CEREBRIL, ALZHEMED), eprodisate (NC-503, FIBRILLEX, KIACTA), |
compound W (3,5-bis(4-nitrophenoxy)benzoic acid), NGX-86892, neprilysin
(also known as neutral endopeptid'ase (NEP)), scyllo-inositol (also known as

30 scyllitol, ELNDOOS5, AZD-103I), atorvastatin (LIPITOR), simvastatin (ZOCOR),
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KLVFF-(EEX)3, and RAGE (recepfor for advanced glycation end-products)
inhibitors; : ' :
(v) alpha-adrenergic receptor agdnists, éuch as clonidine
(CATAPRES'), metaraminol (ARAMINE), methyldopa (ALDOMET, DOPAMET,
5 NOVOMEDOPA), tizanidine (ZANAFLEX), phenylephrine (also known as
neosynephrine), methoxamine, cirazoline, guanfacine (INTUNIV_), lofexidine,
xylazine, modafinil (PROVIGIL), adrafinil, and armodafinil (NUVIGIL);
(vi) beta-adrenergic receptor blocking agents (beta b|ockérs.), such as
carteolol, esmolol (BREVIBLOC), Mbaaml(NORMODYNE,TRANDATEL

10 oxprenolol (LARACOR, TRASACOR), - pindolol '(VISKEN). probanolol
(INDERAL), sotalol (BETAPACE, SOTALEX, SOTACOCR), timolol
(BLOCADREN, :rIMOPT{C), acebutolol (SECTRAL, PRENT), nadolol
(CORGARD), metoprolol tartrate (LOPRESSCR), metoprolol succinate
(TOPROL-XL), atenolol (TENORMIN),'butoxamine. and SR 59230A {Sanofi); -

15 . - {vii) v anticholinergics, such as amitriptyline (ELAVIL, ENDEP),
butriptyline, benztropine mesylate (COGENTIN), trihexyphenidyl (ARTANE),
diphenhydramine (BENADRYL), orphenadriné (NORFLEX), hyoscyamine,
atropine (ATROPEN), scopolamine (TRANSDERM-SCOP), scopolamine
methylbromide (PARMINE), dicycloverine (BENTYL, BYCLOMINE, DIBENT,

20 DILOMINE, tolterodine (DETROL), oxybutynin (DITROPAN, LYRINEL XL,Y
OXYTROL), penthienate bromide, propantheline (PRO-BANTHINE), cyclizine,

. imipramine hydrochloride (TOFRANIL), imipramine maleate (SURMONTIL), '
lofepramine, désipramine (NORPRAMIN), doxepin (SINEQUAN, ZONALON),
trimipramine (SURMONTIL), and glycopyrrolate (ROBINULY);

25 (viii} anticonvulsants, such as carbamazepine (TEGRETOL,
CARBATROL), oxcarba_zepine ~ (TRILEPTAL),  phenytoin sod'ium
(PHENYTEK), fosphenytoin (CEREBYX, PRODILANTIN). divalproex sodium
(DEPAKOTE), gabapentin (NEURONTIN), pregabalin (LYRICA), topiﬁmate
(TOPAMAX), valproic acid (DEPAKENE), valproate sodium {DEPACON), 1-

30 benzyl-5-bromouracil, progabide, beclamide, and primidone (MYSOLINE); '
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- (ix) antipsychotics, such as lurasidone (also known. as SM-13486),
aripiprazole  (ABILIFY), chlorpromazine (THORAZINE), haloperidol
(HALDOL), flupentixol decancate (DEPIXOL, FLUANXOL), reserpine
(SERPLAN), pimozide (ORAP), fluphenazine decandate, fluphenazine

5 hydrochloride,  prochlorperazine (COMPRO),' asenapine, loxapine
(LOXITANE), mesoridazine, molindone (MOBAN), perphenazine, thioridazine,
thiothixine, trifluoperazine (STELAZINE), clozapine (CLOZARIL), norclozapine
(ACP-104), risperidone (RISPERDAL), paliperidone (INVEGA), melperone,
olanzapine (ZYPREXA), quetiapine (SEROQUEL), sertindole, sulpiride

10 (MERESA, DOGMATYL, SULPITIL), amisulpride, ziprasidone (GEODON),
blonanserin (LONASEN), and bifeprunox; ' :

(x) calcium channel blockers such as nilvédipine (ESCOR, NIVADIL),

. amlodipine (NORVASC, ISTIN, AMLODIN), felodipine (PLENDIL), nicardipine
(CARDENE), nifedipine (ADALAT, PROCARDIA), MEM 1003 and its parent

15 compound himodipine (NIMOTOP), nisoldipine (SULAR), ‘nitre'ndipine.
lacidipine (LACIPIL, MOTENS), lercanidipine (ZANIDIP), diltiazem
(CARDIZEM), verapamil (CALAN, VERELAN), and enecadin (also known as
NS-7); _

(xi) catechol O-methyltransferase (COMT) inhibitors, such as

20 tolcapone (TASMAR), entacapone (COMTAN), and tropolone;

(xii) central nervous system stimulants, such as caffeine,
phenmetrazine, phendimetrazine, pemoline, fencamfamine
(GLUCOENERGAN, REACTIVAN), fenethylline (CAPTAGON), pipradol
(MERETRAN), deanol (alsc known as dimethylaminoethanol),

25 methylphenidate (DAYTRANA), methylphenidaté hydrochloride (RITALIN),
dexmethylphenidate (FOCALIN), amphetamine (alone or in combination with
other CNS stimulants, e.g. ADDERALL (amphetamine aspartate,
amphetamine sulfate, dextroamphetamine saccharate, and
dextrcamphetamine sulfate_)). dextroamphetamine sulfate (DEXEDRINE,

30 DEXTROSTAT), methamphetamine {DESOXYN), lisdexémfetamine
(VYVANSE), and benzphetamine (DIDREX); '
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(xiil) corticostercids, such as prednisone  (STERAPRED,
DELTASONE), prednisolone (PRELONE), predisolone acetate (OMNIPRED,_-
PRED MILD, PRED FORTE), prednisolone sodum phosphate (ORAPRED
QDT), methylprednisolone (MEDROL); methylprednisolone acetate (DEPO-
MEDROL), and methylprednisclone sodium succinate (A-METHAPRED,
SOLU-MEDROLY); ' '

(xiv) dopamine receptor égonists, such as apomorphine (APOKYN),
bromocriptine (PARLODEL), cabergoline (DOSTINEX), dihydrexidine,
dihydroergocryptine, fenoldbpam (CORLOPAM),‘ lisuride (DQPERGIN).
pergolide (PERMAX), piribedil (TRIVASTAL, TRASTAL), pramipexole
(MIRAPEX), quinpircle, ropinirole (REQUIP), and rotigotine (NEUPRO);

(xv) dopamine receptor antagon_iéts, such as tetrabenazine

(NITOMAN, XENAZINE), 7-hydroxyamoxapine, droperidoel (INAPSINE,

DRIDOL, DROPLETAN), domperidone (MOTILIUM), L-741742, L-745870,
raclopride, - SCH-23390, eccpipam, SKF-83566, and metoclopramide
(REGLAN); )

(xvi) dopamine reuptake inhibitors such as nomifensine maleate
(MERITAL), vanoxerine (also known as GBR-12809) and its decanoate ester
DBL-583, and amineptine; _ '

{xvil) gamma4amino—butyric acid (GABA) receptor agonists, such as
baclofen (LIORESAL. KEMSTRO), pentobarbital (NEMBUTAL), progabide

- (BABRENE), and clomethiazole;

(xviil) immunomodulators such as glatiramer acetate (also known as
copolymer-1; COPAXONE), MBP-8298 (synthetic myelin basic protein
peptide), dimethyl fumarate, fingolimed (also known as FTY720), rbquinimex ]
(LINOMIDE), laquinimod (also known as ABR-215062 and SAIK-MS). ABT-
874 (human anti-IL-12 antibody), rituximab (RITUXAN), alemtuzumab
(CAMPATH), daclizumab (ZENAPAX), and natalizumab (TYSABRI);

(xix) immunosuppressants such as methotrexate (TREXALL,
RHEUMATREX), mitoxantrone (NOVANTRONE), mycophenolate mofetil
(CELLCEPT), mycophenolate scdium (MYFORTIC), azathioprine (AZASAN,
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AIMURAN), mercaptopurine (PURI-NETHOL), cyclophosphamide (NEOSAR,
CYTOXAN), chlorambucil (LEUKERAN), cladribine (LEUSTATIN, MYLINAX),
alpha-fetoprotein, etanercept (ENBREL), and 4-benzyloxy-5-((5-undecyl-2H-
pyrrol-2-ylidene)methyl)-2,2"-bi-1H-pyrrole (also known as PNU-156804);

(xx) - interferons, including interferon beta-1a (AVONEX, REBIF) and
interferon beta-1b (BETASERON, BETAFERON);

(xxi) levedopa (or its methyl or ethy! ester), alone or in combination
with a DOPA decarboxylase inhibitor (e.q. carbidopa (SINEMET, CARBILEV,
PARCOPA, V1512), benserazide (MADOPAR), a-methyldopa,
monofluromethyldopa, difluoromethyldopa, brocresine, or m-
hydroxybenzylhydrazine); A ‘

(xxii) N-methyl-D-aspartate (NMDA) receptor antagonists, such as
memantine (NAMENDA, AXURA.'EBIXA). amantadine (SYMMETREL),
acamprosate (CAMPRAL), besonprodil (also known as PD-196,860 or Cl-
1041), ketamine (KETALAR). delucemine (also known as NPS 1506),
dexanabinol (also known as HU-211), dextromethorphan, dextrerphan,
traxoprodil'(also known as CP-101,606), himantane, idantadol (also known as
V-3381), lancicemine (also known as AR-R 158886), levorphanol
(ODROMORAN), methadone, (DOLOPHINE), neramexane (also known as
MRZ 2/579), perzinfotel, phencyclidine, tianeptine (STABLON), dizocilpine
(also known as MK-801), ibogaine, voacangine, tiletamine, riluzole
(RILUTEK), aptiganel (CERESTAT), gavestinel, and remacimide; '

(xxiii) monoamine oxidase (MAQ) inhibitors, such as selegiline
(EMSAM), selegiline hydrochloride (l-deprenyl, ELDEPRYL, ZELAPAR),
dimethylselegilene, brofaromine, phenelzine (NARDIL), tranyicypromine
(PARNATE), moclobemide (AURORIX, MANERIX), befloxatone, safinamide
(also known as PNU-151774E), isocarboxazid (MARPLAN), nialamide
(NIAMID), rasageline (AZILECT), iproniazide (MARSILID, IPROZID,
{PRONID), iprocloZide, toloxatone (HUMORYL, PERENUM), bifemelane,
desoxypeganine, harmine .(also known as telepathine or banasterine),

PCT/IB2008/001125
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harmaline, linezolid (ZYVOX, ZYVOXID), and pargyline (EUDATIN,
SUPIRDYLY); - ' _ '
{xxiv) muscarinic receptor (par‘m:ularly M1 subtype) agonists, such as
bethanecholl chloride (DUVOID, URECHOLINE), piloc'arpine (SALAGEN),
NGX267, arecbline. L-687306, L-689660, furtrethonium iodide (FURAMON,
FURANOL), furtrethonium benzensulfonate, furtrethonium p-toluenesulfonate,
McN-A-343, oxotremorine, and carbachol (CARBASTAT, MIOSTAT,
CARBOPTIC); : ’

(xxv) nicotinic receptor agonists, such as epibatidine, ABT-089, ABT-
584, AZD-0328, R4996 (also known as MEM-63908), TC-5619, and EVP-
6124; o
(xxvi) neuroprotective drugs such as 2,3,4,9-tetrahydro-1H-ca'rbazol-
3-one oxime, AL-108, ACDSABb (also known as TC-1734), bis(4-B-D- -
g!ucopyranosyloxybenzyl)-z-p-D-gIucdpyranosyl-z-isobutyltartrate (also
known as 'dactylorhin B or DHB), xaliproden (XAPRILA), dimeboline
hydrochloride (DIMEBON), disufenton (NYXY-059, CEROVIVE), arundic acid

.(ONO-2506, PROGLIA, CEREACT), citicoline (also known as cytidine 5'-

diphosphocholine), edaravone (RADICUT), AEOL-101350, AGY-94806 (also
known as SA-450 and Msc-1), granulocyte-colony stimulating factor (AX-200), .
BAY-387271 (also known as KN-387271), DP-b89, HF-0220 (17-[3-
hydroxyepiandrostercne), HF-0420 (also known as oligotropin), pyridoxal 5'-
phosphate (also known as MC-1), microplasmin, S-18986, piclozotan (also
known as SUN-N4057), NP031112, L-seryl-L-methionyl-L~aIanyl—L-Iysyl-LQ
glutamyl-glycyl-L-valine, and SUN-N8075;

(xxvii} norepinephrine (noradrenaline) reuptake inhibitors, such as :
atomoxeting (STRATTERA), doxepin (APONAL, ADAPIN, SINEQUAN),
norriptyline (AVENTYL, PAMELOR, NORTRILEN), amoxapine (ASENDIN,
DEMOLOX, MOXIDIL), reboxetine (EDRONAX, VESTRA), viloxazine
(VIVALAN), maprotiline (DEPRILEPT, LUDIOMIL, PSYMION), bupropion
(WELLBUTRIN), and radaxafine; '
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 (xxviii) other PDES inhibitors, such as BAY 73-6691 and those |
disclosed in US Patent Publication Nos US2003/0195205, US2004/0220186,
US2006/0111372, and US2006/0106035;

(xxix) other phosphodiesterase (PDE) inhibitors, including (a) PDE1
inhibitors (e.g. vinpocetine (CAVINTON, CERACTIN, INTELECTOL) and
those disclosed in US Patent No 6,235,742), (b) PDE2 inhibitors (e.g. erythro-
9-(2-hydroxy-3-nonyl)adenine (EHNA), BAY 60-7550, arid those described in
US Patent No. 6,174,884), (c) PDE4 inhibitors (e.g. rolipram, Ro 20-1724,
ibudilast (KETAS), piclamilast (also known as RP73401), CDP840, cilomilast
(ARIFLO), roflumilast, tofimilast, oglemilast (also known as GRC 3886),
tetomi!aét (also known as OPC-6535), lirimifast, theophyiline {(UNIPHYL,
THEOLAIR), arofymnev(a!so known as LAS-31025.), doxofylline, RPR-122818,

- or mesembrine), and (d) PDES inhibitors (e.g. sildenafil (VIAGRA, REVATI!O),

tadalafil (CIALIS), vardenafii (LEVITRA, VIVANZA), udenafil, avanafil,
dipyridamole (PERSANTINE), - E-4010, E-4021, E-8010, =zaprinast, PF-
4897981, UK-357903, DA-8159, and those disclosed in International Patent
Applications WOOS/'O49616.> WQO06/120552, and WO07/122466),

(xxx)  quinolines, such as quinine (including its hydrochioride,
dihydrochloride, sulfate, bisulfate and gluconate salts), chlcroquine,
hydroxychloroquine (PLAQUENIL),'meﬂOquine (LARIAM), and amodiaquine
(CAMOQUIN, FLAVOQUINE); '

(xxxi) B-secretase inhibitors, such as WY-25105, (+)-phenserine'
tartrate (POSIPHEN), LSN-2434074 (also known as LY-2434074), PNU-
33312, KMI-574, SCH-745966, Ac-rER (Nz-acetyl-D-arginy!-L-arginine).
loxistatin (also known as E64d), and CAO74Me; | -

(xxxii) y-secretase inhibitors, such as LY-411,575, LY-685,458, ELAN-

G, ELAN-Z, 4-chloro-N-{2-ethyl-1(S)-

(hydroxymethyl)butyl]benzenesulfonami_dé',

(xxxiii) serotonin  (5-hydroxytryptamine) 1A (5-HTs) receptor
antagonists, such as spiperone, /evo-pindolol, BMY 7378, NAD-299, S(-)-UH-
301, NAN 190, WAY 100635, lecozotan (also known as SRA-333):
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(xxxiv) serotonin  (S-hydroxytryptamine) 6 (5-HTg) receptor
antagonists, such as mianserin (TORVOL, BOLVIDON, NORVAL),
methiothepin (also known as metitepine), ritanserin, ALX-1161, ALX-1175,
MS-245, LY-483518 (also known as SGS518), MS-245, Ro 04-6790, RO 43-
68544, Ro 63-0563, RO 65-7199, Ro 65-7674, SB-399885, SB-214111, SB-
258510, SB-271046, SB-357134, SB-699929, SB-271046, SB-742457 and

PRX-07034; _
(xxxv) serotonin (5-HT) reuptake inhibitors such as,alaproclate.'

citalopram (CELEXA, CIPRAMIL). escitalopram (LEXAPRO, CIPRALEX),

clomipramine (ANAFRANIL), duloxetine (CYMBALTA), femoxetine
(MALEXIL), fenfluramine  (PONDIMIN),  norfenfiuramine,  fluoxetine
(PROZAC), fluvoxamine (LUVOX), indalpine, milnacipran (IXEL), paroxetine
(PAXIL, SEROXAT), sertraline (ZOLOFT, LUSTRAL), trazodone (DESYREL,
MOLIPAXIN), venlafaxine (EFFEXOR), zimelidine (NORMUD, ZELMID),
bicifadine, desvenlafaxine (PRISTIQ), brasofensine, and 'tesofensin'e;'

(xxxvi) trophic factors, such as nerve growth factor (NGF), basic
fibroblast growth factor (bFGF), neurotrophin-3 (NT-3), brain-derived

neurctrophic factor (BDNF), and glial-derived neurotrophic factor (GDNF), and

agents that stimulate local production of trophic factors, such as
propentofylline, idebenone, and AiT-082 (NEOTROFIN); ' '
and the like. o

The invention also includes methods of inhibiﬁng PDES in a mammal
comprising administering to the mammal in need of such inhibition a PDES
inhibiting amount of: (a) a compound of Formula (1), or a pharmaceutically

'acceptable salt thereof; or (b) a pharmaceutical composition comprising a

compound of Formula (i), or a pharmaceutically acceptable salt thereof, in a
pharmaceutically acceptable vehicle, carrier or diluent; either alone or in
combination with a second agent as described above.

The invention also includes methods of treating conditions mediated by
PDES inhibition in a mammal comprising administering to the mammal in need
of éuch treatment a therapeutically effective amount of. (a) & cor’nboun“d of



WO 2008/139293

10

15

20

25

30

.38-

Formula (), or a pharmaceutically acceptable salt thereof, or (b) a
pharmaceutical composition comprising a compound of Formula (1), or a
pharmaceutically acceptable salt thereof, in a pharmaceutically acceptable
vehicle, carrier or diluent; either alone or in combination with a second agent
described above. - ' '

Conditions that may be treated, controlled or prevented by the methods
of the present invention include diseases and disorders associated with
neurodegeneration such as: Alexander disease, Alper's disease, Alzheimer's
disease, amyotrophic lateral sclerosis (ALS; also known as Lou Gehrig's
disease or motor neuron disease), ataxia-telangiectasia, Batten disease (also‘
known as Spielmeyer-Vogt-Sjogren-Batten diseése), Binswanger's dementia
(subcortical arteriosclerotic encephalopathy), bipolar disorders, bovine -
spongifbrm encephalopathy (BSE), Canavan disease, chemotherapy-induced
dementia, Cockayne syndrome, corticobasal degeneration, Creutzfeldt-Jakob
disease, depression, Down syndrome, frontotemporal lobar degeneration
(including frontotemporél dementia, semantic dementia, and progressive
nonfluent aphasb); Gerstmann-Straussler-Scheinker disease, glaucoma,
Huntington's disease (chorea), HIV-associated dementia, hyperkinesias,,
Kennedy's disease, Korsakoff's syndrome (amnesic-confabulatory syndrome),
Krabbe's disease, Lewy body dementia, logobenic progressive aphasia,
Machado-Joseph disease (spinocerebellar ataxia type 3), multiple sclerosis,
mulvtiple system atrophy (clivopontocerebellar atrophy), myasthenia gravis,
Parkinson's disease, Pelizasus-Merzbacher diseasé, Pick's disease, preJ
senile dementia (mild cbgnitive impairment), primary lateral sclerosis, primary
progressive aphasia, radiation-induced dementia, Refsum's disease (phytanic
acid storage disease), Sandhoff disease, Schilder's disease, schizophrenia,
s»emantic dementia, senile dementia, Shy-Drager syndrome, spinccerebellar
ataxias, spinal muscular atrophies, Steele-Richardson-Olszewski disease
(progressive supranuclear palsy), tabes dorsalis, tardive dyskinesia, vascular

amyloidosis, and vascular d'ementia (multi-infarct dementia).

PCT/IB2008/001125
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Preferably the neurodegenerative disease or disorder is Alzheimer's
disease. . ) _'
Othér conditions and disorders associated witthDEQ that may be
treated or controlled by the methods of the present invention include disorders
of the urogenital system such as sexual dysfunction, attention deficit disorder
(ADD), attention deficit hyperactivity disorder (ADHD), diabetes,
cardiovasculér disorders or diseases such as systemic hypertension,

' pulmdnary hypertension, congestive heart failure, coronary arkéry disease,

atherosclerosis, stroke, thromboesis, conditions of reduced blobd_ vessel
patency (e.g. post-percutaneous transluminal coronary angioplasty),
peripheral vascular disease, renal disease, angina (inciuding stable, unstable.
and variant (Prinzmetal) angina), and any condition where improved blood
flow leads to improved end organ function. v '

The present invention also relates’ to methodé . for promoting
neurorestoration and functional recovery in patients suffering from traumatic
or non-traumatic injury to the brain, spinal cord or peripheral nerves.
Traumatic brain injuries include both closed head injuries (in which the skull is
not broken) and cpen, or penetrating, head injuries (in which an object pierces
the skull and breaches the dura mater), wherein sudden tkauma_(e.g.,
accidents, falls, assaults) causes damage to the 'brain tissue by tearing,
stretching, bruising, or swelling. Causes of non-traumatic brain ihjuries
include aneurism, étroke, meningitis, oxygen deprivation due.to anoxia,
hypoxia, or isthemia, brain tumor, infection {(e.g. encephalitis), poisoning;
substance abuse, and the like. The present invention is useful for the
treatment of cognitive impairment and cognitive dysfunction resulting from -
Ibrain injuries as well as from neurcdegenerative diseases and disorders.

The present invention also relates to methods for preventing the above-
described conditions in @ mammal, inciuding human, comprising'the steps of
administering to the mammal an amount of; (a) a compound of Formula (1), or
a pharmaceutically acceptable salt thereof, or (b) a pharmaceutical
composition comprising a compound of Formula (1), or a pharmaceutically
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acceptable salt thereof, in a pharmaceutically acceptable vehicle, carrier or
diluent; either alone or in combination with a second agent as described
above, as part of an appropriate dosage regimen designed to prevent said
condition. _

The present invention also relates to methods for improving cognitive
deficits, including deficits in perception, concentration, learning, memory,
communication, reasoning, and problem-solving. ‘ '

The appropriate "dosage regimen, the amount of each dose
administered and the intervals between doses of the compound will depend,
among others, upon the compound of Formula () of this invention being used,
the type of pharmaceutical compositions being used, the characteristics of the
subject being treated and the type and severity of the conditions to be treated. -
In general, an effective dose for compcunds of Formula (I) or
pharmaceutically acceptable salts thereof, is in the range of from about 0.1
mg to about 3,500 mg per day. For a normal adult human having a body
mass of about 70 kg, a dosage in the range of from about 0.01 mg to about 50
mg per kg body mass is typically sufficient, and preferably from about 0.2 to
2.5 mg per kg, in single or divided doses daily. Administration may be in
single (e.g., once déily) or multiple doses or via constant-infusion.

Scme variability in the general dosage range may be required
depending upon the age and mass of the subject being treated, the intended
route of administration, the particular compound being administered, and the
like. The determination of dosage ranges and optimal dosages for a particular
mammalian subject is within the ability of a skilled person having benefit of the
instant disclosure. ' ' '

The compounds of Formula (I) may be administered by a variety of
conventicnal routes of administration, inciuding oral, buccal, sublingual,
ocular, topical (e.g., transdermal), parenteral (e.g., intravenous, intramuscular,
or subcutaneous), rectal, intracisternal, intravaginal, intraperitoneal,
intravesical, local (e.g., powder, ointment, or drop), nasal and/or inhalation
dosage forms or using a "flash" formulation, i.e., allowing the medication to
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dissolv'e in the mouth without the need to use water. As will be recognized by
one of skill in the art, the appropriate dosage regimen, the amount of each
dose administered and the intervals between doses of the compound will
depend upon the combound of Formula (1), or the prbdrug thereof, being
used, the type of pharmaceutical compositions being used, the characteristics
of the subject being treated, and/or the bseverity of the conditions being
treated. B | » o
Methods of preparing various pharmaceutical compositions with
amounts of active ingredients are known, or will be apparent in light of this
disclosure, to those skilled in this art.. See, for example, Remington's
Pharmaceutical Sciences, Mack Publishing Co., Easton, PA, 19th Ed. (1995). -
Suitable pharmaceutical carriers, veh‘icfe»s and diluents for such

compositions include inert solid diluents or fillers, sterile aqueous solutions -

and various organic solvents. The pharmaceutical compositions formed by
combining a cgmpo(md of this invention and pharmaceutically acceptable
carriers, \)ehicles or diluents are ’readily administered in a variety of dosage
forms such as tabiets, powders; lozenges, syrups, injectable solutions and the

like.

Sclid dosage forms for oral administration include capsules, tablets,
powders, and granules. In such solid dosage forms, the active compound is

admixed with at least one inert conventional pharmaceuticalvexcipient-(or
carrier) such as sodium citrate, calcium carbonate; or dicalcium phosphate, or
(a) fillers or extenders, such as for example, starches, lactose, sucrose,
mannitol and silicic acid; (b) binders, such. as for example,

carboxymethylcellulose, alginates, gelatin, polyvinylpyrrolidone, sucrose and -

acacia; (c) humectants, such as for example, glycercl; (d) disintegrating
agents, such as for example, agar—égar. calcium carbonate, potato or tapioca
starch, alginic acid, certain complex silicates, and sodium carbonate; {(e)
solution retarders, such as for example, paraffin; (f) absorption accelerators,
such as for example, quaternary ammonium compounds; (g) wetting agents,
such as for example, cetyl alcohol and glycerol monostearate; (h) adsorbents,
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such as for example, kaclin and bentonite; and/or (i) Iubrica’nts, such as for
example, talc, calcium stearate, magnesium stearate, solid polyethylene
glycols, sodium lauryi sulfate or mixtures thereof. In the case of capsules and
tablets, the dosage forms may further comprise buffering agents. A

Solid dosage forms may be formulated as modified release and
pulsatile release dosage forms containing excipients such as those detailed
above for immediate release dosage forms together with additional excipients
that act as release rate modifiers, these being coated on and/or included in
the body of the device. Release rate modifiers include, but are not limited to,
hydroxypropylmethyl cellulose, methyl E cellulose, sodium
carboxymethyicellulose, ethyl cellulose, cellulese acetate, polyethylene oxide,
xanthan gum, ammoniomethacrylate copclymer, hydrogenated castor oil,
carnauba wax, paraffin wax, cellulose acetate phthalate, hydroxypropylmethyl
cellulose phthalate, methacrylic acid copolymer and mixtures thereof. -
Modified release and pulsatile release dosage forms may contain one or a
combination of release rate modifying excipients.

The pharméceutical compositions of the invention may further
compriseA fast dispersing of dissolving dosage formulations (FDDFs). The
terms dispersing or dissolving as used herein to describe FDDFs are
dependent upon the solubility of the drug substance used i.e., where the drug
substance is insoluble, a fast dispersing'dosage form may be prepared, and
where the drug substance is soluble, a fast dissolving dosage form may be
prepared.

Sclid compositions of a similar type may also be employed as fillers.in
soft or hard filled gelatin capsules using such e‘xcipi‘ents as lactose or milk
sugar, as well as high molecular weight polyethylene glycols and the like.

Solid dosage forms such as tablets, dragees, capsules, and granules
can be prepared with coatings and shells, such as enteric coatings and others
well-known to one of ordinary skill in the art. They may also comprise
opacifying agents, and can also be of such composition that they release the
active compound(s) in a delayed, sustained or controlled manner. Examples

PCT/IB2008/001125
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of embedding compositions that can be employed are polymeric substances
and waxes. The active compound(s) can also be in micro-encapsulated form,
if appropriate, with one or more of the above-mentioned éxcipients.

Liquid dosage forms for oral administration include pharmaceutically
acceptable emulsions, solutions, suspensions, syrups, and elixirs. In addition
to the active compounds, the liquid dosagé form may contain inent diluents
commonly used in the art, such as water or other solvents, solubili_zing agents
and emulsifiers,'as for example, ethanol, isopropancl, ethyl carbonate, benzyl
benzoate, propylene glycol, 1,3-butylene glycol, oils (in particular, cottonseed
cil, groundnut oil, corn germ ail, clive oil, castor oil,'and sesame seed oil),
gly.cerol, tetrahydrofurfuryl alcohol, polyethylene glycols and fatty acid esters
of sorbitan, or mixtures of these substances, and the like. : '

In addition to the active compound(s), the phar'maceutical composition
may further include suspending agents, such as for example, ethoxylatéd
isdstearyl " alcohols, polydxyethylene -sorbitol and sorbitan esters,
microcryétalliné cellulose, aluminum metahydroxide, bentonite, agar-agar, and
tragacanth, or mixtures of these substances, and the like. Sweeteners,
flavoring, and pe‘rfuming agents may also be included.

The pharmaceutical compositions of the invention may further comprise
adjuvants, such aé preserving, wetting, emulsifying and dispersing agents.
Preventivon of microorganism contamination of the instant compositions can be
accomplished with various antibacterial and antifungal agents, for ekample,
parabens, chlorobutanol, phencl, sorbic acid and the like. It may also be
desirable to include isotonic agents, for example, sugérs, sodium chloride and
the like. Prolonged absorption of injectable pharmaceutical compositions may

‘be affected by the use of agents capable of delaying absorption, for example,

aluminum monostearate and gelatin.
~ For parenteral administration, solutions in sesame or peanut oil,

aqueous propylene glycol, or in sterile aqueous solutions may be employed.
Such aqueous solutions should be suitably buffered if necessary and the
liquid diluent first rendered isotonic with sufficient saline or glucose. These
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aqueous solutions are especially suitable for intraVenous, intramuscular,
subcutaneous and intraperitoneal administration. in this connection, the
sterile aqueous media employed are all readily available by standard
techniques known to those skilled in the art.

5 For "intranasal administration or administration by_ inhalation, the
compounds of Formula (l) are conveniently delivered in the form of a solution
or suspension from a pump spray container that is squeezed or pumped by
tﬁe patient or as an aerosol spray presentation from a pressurized container
or a nebulizer, with the wuse of a suitable propellant, e.g.,

10  dichlcrodiflucromethane, trichlorofluoromethane,  dichlorotetraflucroethane,
carbon dioxide or other suitable gas. In the case of a pressurized aerosol, the
dosage unit may be determined by providing a valve to deliver a metered
amount. The pressurized container or nebulizer may centain a solution or
suspension of a compound of this invention. Capsules and cartridges (made,

15 for example, from gelatin} for use in an inhaler or insufflator may be
formulated containing a powder mix of a compound or compounds of the
invention and a suitable powder baée such as lactose or starch.

Pharmaceutical compositions of the' present invention may also be
configured for treatments in veterinary use, where a compound of the presént

20 invention, or a veterinarily acceptable salt thereof, or veterinarily acceptable
solvate or pro-drug thereof, is administered as a suitably acceptable
formulation in accordance with normal veterinary practice and the veterinary
practitioner will determine the dosing regimen and route of administration
which will be most appropriate for a particular animal.

25 In general, the compounds of Formula (l), and pharmaceutically
acceptable salts thereof, may be prepared according to the exemplary routes
disclosed in the Schemes and Examples below, as well as by other
conventional preparative procedures known, or apparent in light of the instant
disclosure, to one of ordinary skill in the art. These processes form further

30 aspects of the invention.
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Some of the starting compounds for the reactions described in the
Schemes and Examples are prepared as illustrated herein. All other starting '
compounds may be obtained from general commercial sources, such as

Sigma-Aldrich Corporation, St. Louis, MO.
Unless indicated otherwise, the following experimental abbrevia_tions

have the indicated meanings:

ul - microliter

m - multiplet

bd — broad doublet

MHz - megahértz-

bm - broad muitiplet

Min(s) — minute(s)

BOC - t-butoxycarbonyl

MeQOH - methanol

bs - broad singlet

Mg — milligram

CDClI; — deuterated chioroform

‘ ml — milliliter

CD50D - deuterated methanol

mmol - millimoles

dd — doublet of doublets

MPLC - medium pressure liquid

chromatography

DMF - dimethylformamide

MS — mass spectroscopy

DMSQ - dimethyl sulfoxide

NMR - nuclear magnetic resonance

dt — doublet of triplets

ppm ~ parts per million

EtOAC - ethyl acetate

psi — pounds per square inch .

EtOH - ethanol

s — singlet

| h (e.g.. 1h, 2h) — hour(s)

SPA - scintillation proximity assay

H (e.g., 1H, 2H) - hydrogen(s) t - triplet
Hz - hertz _ THF — tetrahydrofuran
|PA — isopropy! alcohol Tris ' -

tris(hydroxymethyl)aminomethane

J ~ spin-spin coupling constant

LC - liquid chromatography

The methods disclosed in the instant Schemes and Examples aré
intended for purposes of exemplifying the instant invention only and are notto

be construed as limitations thereon.
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. Scheme 1 exemplifies multiple waysto form aliphatic hydrazines that
can utilized to prepare compounds in this patent. Ketones can be converted
to the hydrazide imine and reduced with borane or sedium cyanoborohydride.
Other reducing agenis can also be utilized. The boc group can then be

5 removed with acid to form the desfred hydrazine intennediéte. Alternatively
aliphatic alcohols can be converted to boc-protected hydrazines by treatment
with triphenyl phosphine and di-t-butyl diazacarboxylate. The boc groups can
again be removed with acid to liberate the hydrazine. Aromatic hydrazine
synthesis is well known in the literature by converting anilines to hydrazines

10 through diazotization chemistry followed by reduction.

Scheme 1

.

(o)

OH

®

o

HaNL
Boc NNy
H;N\N'
1) H B2Hg or NaCNBHj
2) HCl
O
HaN.
Ne ,Bot NH
1)PPh3 goer N
2)HCI 0

The pyrrolidine intermediates can be formed by coupling alpha-beta

unsaturated esters

with N-(methoxymethyl)(phenyl)-N-

15 ((trimethylsilyl)methyl)methanamine which is commercially available by
catalysis with acid. This chemistry is exémpli’ﬁed in the experimental section
below and also by numerous literature examples such as Hosomi et al.,
Chem. Left. 13(7) 1117-1120, 1984. The pyrrolidines have also been

_ synthesized in an enantiomeric pure fashion by either employing chiral

20 auxiliaries on the ester (see Nichols et al., Org. Letlt., 8(7), 1495-1498, 20v06) ‘
or by utilizing a chiral benzyl amine in the cycloaddition chemistry (see Haight
et al., Org. Proc. Res. Dev., 8(6), 897-902, 2004). '

Scheme 2
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COMe

. s
TFA. CHCly Q

MeaSi” N"OMe ,)

Hydrazines can then be coupled in the presence of a base such as
sodium methoxide or triethylamine with 2{ethoxymethylene)malononitrile or
substituted variants to afford the desired amino cyano pyrazoles. . The cyéno, :

Rs \/\COQME

- group can be oxidized by a variety of reagent but two conditions have been

utilized to prepare compounds for this patent. Concentrated sulfuric acid or
hydrogen peroxide with ammonium hydroxide has afforded the amino-amide-
pyrazoles. The amino-amide pyrazoles can then be coupled with esters in' the
presence of a base such as potassium t-butoxide with heated. The solvent of
choice for this reaction has been tetrahydrofuran and in some cases
dehydrating agents such as molecular sieves can be employed to improve"

upon the yields of the coupling.

Scheme 3
o]
Ry
-~ EtOH. B R,
(OEtorEatsiJ) NC Hz02 NHOH N {
R.N,NHz 3 M \N or HS0, I N
H NC._CN ; HN N

N N )]
Ry “OE : :

Q Ry
Bese such as KOtBu H. ’
in THF 60 °C R N T W
Sy ‘
CO,Me "UNT TN
R S N R

5 ©

_The benzyl group can then be removed via standard hydrogenation

conditions to provide the secondary amine that is ready for further
functionalization. The amine can be alkylated with alkyl halides in the
presence of base or reductive amination chemistry utilizing a variety of
hydride reducing agents can provide the desired compounds. .

PCT/1B2008/001125
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Scheme 4
0 g ) 0 g
H. A .
R N \ .Ra N~ A\
Y k\ij(N Hy. PAIC o A I N
: 8] N7 N PA(OH), Xj NN
b 0 g
H.
R; N l \N
R2CHO, NaBH(CAc) -"‘k\n N
or NaCNBH, ‘R
IN .
or R o g,
H.
Ra-X (Br.L.Cl, ect,) ..\L\N N
Base (Cs,COy), OMF or THF " R
Rz
EXAMPLES

The Examples below are intended to illustrate particular embodiments
of the invention and preparations thereto and are not intended to limit the
specification, including the claims, in any manner. Unless otherwise noted, all

reagents e'mployed were obtained commercially.

EXAMPLE 1
(a) 5-amino-1-(2-methoxyphenyl)-1H-pyrazole-4-carbonitrile
NC

[
/

N

L ? oLt

To a solution of 1-(2-methoxyphenyl)hydrazine hydrogen chloride (3g,
0.017 mol) in ethanol (50 mL) was added 2-(methoxyfnethylene)malohoniirile B
(1.89 g, 0.9 eq.) and sodium methoxide (1.92g, 2.1 eq). The reaction mixture
was heated at reflux for 18h and concentrated. The reaction mixture was
partiioned between brine and ethyl acetate. The organic layer was
separated, dried wifh magnesium suifate, filtered and concentrated. MPLC
Biotage chromatography eluting with 20-60% ethyl acetate/hexanes afforded
the title compound in 53% yield (1.9g). 400 MHz "H NMR (CDCl3) § 7.64 (m,
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1 H), 7.40 (m, 2H), 7.08 (m,2H), 4.51‘ (bs, 2H), 3.87 (s, 3 H); MS: v(M’H miz =

215.2).
(b) 5-amino-1-(2-methoxyphenyl)-1H-pyrazole-4-carboxamide

[

el I \/“

NH % Clie

To a solution of 5-amino-1-(2-methoxyphenyl)-1H'—pyrazole-4-
carbonitrile (1.53g) in saturated ammonium hydroxide (30 mL) was added
30% hydrogen peroxide solution {6 mL).. The reaction stirred for 18h at
ambient temperature and was siowly quenched with 6'0_mL of a saturéted
sodium sulfate solution. The aqueous !aye_r was extracted with ethyl acetate,
dried with magnesium sulfate, fittered. and concentrated. MPYLCvBiot'age '
chromatography eluting with 2-6% methanol/methylene chloride provided the
title compound 1.38g (84%). 400 MHz 'H NMR (DMSO) & 7.79 (s, 1 H), 7.42
(m, 1H), 7.25 (d, J=7.5 Hz, 2H), 7.19 (d, J=8.3 Hz, 2 H), 7.03 {t, J=6.2 Hz,
1H), 5.83 (s,2H), 3.76 (s, 3 H); MS: (M"H m/z = 233.2). L
(c) (3.4-trans)-methyl 1-benzyl-4-methylpyrrolidine-3-carboxylate

COMe
H

he

To a solution of (E)-methyl but-2-enoate (1.6 g) was added toluene (30
mL), N-(methoxymethyl)  (phenyl)-N-((trimethylsilyl)methyl)methanamine ‘

- (3.7g) and triflucroacetic acide (1.5g). The reaction mixture was heated at

50°C for 18h. The reaction mixture was concentrated, quenched with
saturated sodium bicarbonate, extracted with methylene chloride, dried with
magnesium sulfate, filtered and concentrated. Puriﬂéation via MPLC
chromatography eluting with 20-30% ethyl acetate/hexanes provided the title
compound (1.5g). 400 MHz 'H NMR (CDCl,) § 7.33-7.20 (m, 5H), 4.15-4.08
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(m, 1H), 3.66-3.53 (m, 2H), 2.87-2.74 (m, 2H), 2.53-2.44 (m, 2H), 2.23-2.19
(m, 1H), 1.23 (8, J=7.1Hz, 3H), 1.11(d. J= 6.6 Hz, 3H')
(d) 6-I(3, 4-transL-benzyl4 methylpyrrolidin-3-yll-1-(2- -methoxyphenyh)-1, 5-

dihydro-4H- razolo 3 4-d rimidin-4-one

%
(BL

To (3,4-trans)-methyl 1-benzyl-4- methylpyrrolldlne -3-carboxylate (241
mg) and 5-amino-1-(2-methoxyphenyl)-1H-pyrazole-4-carboxamide (200mg) ‘
was added a solution of potassium t-butoxide in (1M) in THF (4.31mL, 5 eq-.)
The reaction mixture was heatéd at reflux for 16h and poured into saturated
sodium bicarbonate. The aq_deous I'ayer was extracted With ethy! acetate,
dried with magnesium sulfate, filtered and concentrated. MPLC Biotage
chromatography eluting with 1-4% methanol/methylene chioride with 0.5%
saturated ammonium hydroxide provided 79mg of the title compound. 400
MHz 'H NMR (DMSO) § 8.16 (d, J=7.9 Hz, 1H), 7.92 (s, 1 H), 7.34 (m, 5H),

7.09 (m, 1H), 6.92 (m, 2H), 3.89 (s, 3H), 3.84 (m, 1H), 3.71 (m, 1H), 3.37 4,
J=9.1 Hz, 1H), 3.08 (m, 1H), 2.85 (m, 1H), 2.65(m, 1H), 2.47 (m, 1H) 2.03

~(m, 2H), 1.18(d, J=7.1 Hz, 3H); MS: (M'"H m/z = 416.1).

EXAMPLE 2
6-[(3.4-trans)-1-benzyl-4-methylpyrrolidin-3-yll-1-cyclopentyl-1,5-dihydro-4H- -

o7 &

Following the procedure for the preparation of 6-[(3,4-trans)-1-benzyl-

4-methylpyrrolidin-3-yl}-1-(2-methoxyphenyl)-1 ,5-dihydro-4H-pyra’zolo{3,4-
d]pyrimidin-4-one  but substituting 5-amino-1-cyclopentyl—1H-pyrazole-4-

pyrazolof3 4-dlpyrimidin-4-one
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carboxamide provided the title compound. 400 MHz 'H NMR (CD,OD) 6 8.00
(s, 1H), 7.38-7.23 (m, 5H), 5.14-5.10 (m, 1H), 3.80-3.57 (m, 2H), 3.34 (¢, J
= 8.3 Hz, 1H), 2.97 (d, J = 9.9 Hz, 1H), 2.80-2.78 (m, 1H), 2.53-2.49 {m,
1H), 2.41-2.38 (m, 1H), 2.10-1.89 (m, 7H), 1.70-1.66 (m, 2H), 1.17(d, J=

5 6.6 Hz, 3H). MS: (M"H m/z = 378.1).

EXAMPLE 3
6-[(3S,4S)1-benzyl-4-methylpyrrolidin-3-yil-1-cyclopentyl-1.5-dihydro-4 H-

pyrazolo[3 4-dlpyrimidin-4-one

-

10
The racemate was separated on Chiralcel OD chiral HPLC column,
Mobile Phase 90/10 Heptane/EtOH, Tr = 6.807, to provide the enantiomer.
400 MHz 'H NMR (CDCI;)SB.OO'(s, 1H), 7.38-7.22 (m, SH), 5.27-5.10 (m, .
1H), 3.78(d, J= 12.5 Hz, 1H), 3.6 (d, J= 12.5 Hz, 1H), 3.34 (i, J= 8.3 Hz,
16 1H), 2.97 (d, J = 8.9 Hz, 1H), 2.80-2.78 (m, 1H), 2.52-2.48 (m, 1H), 2.41-
2.38 (m, 1H), 2.10-1.89 (m, 7H), 1.70-1.66 (m, 2H), 1.18(d, J= 6.6 Hz, 3H).
MS: (M*H m/z = 378.1).
Chiralcel OD, Mobile Phase 90/10 Heptane/IPA, Tr = 9.433.

_ EXAMPLE 4
. 20 (a) 1-cyclopentyl-6-[(3,4-trans)-4-methylpyrrolidin-3-yll- 1H-pyrazolo[3 4-

R dlpyrimidin-4(5H)}-one

® | 3333%

A solution  of - 6-[(3,4-trans)-1-benzyl-4-methylpyrrolidin-3-ylj-1-
cyclopentyl-1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one (870mg) in ethanol -
25 25 mL was added to a Parr bottle. Acetic acid (2.5 mL) and Pd{OH)2 {500
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mg) was added. The reaction mixture was placed on a hydrogenator under

40 PSI for 16h. The reaction mixture was filtered through Celite and
concentrated. The reaction mixture was partitioned between saturated
bicarbonate solution and methylene chloride. The layers were separated and
the aqueous layer was extracted 6x with methylene chloﬁde. ‘The organic

_ layer was dried with magnesium sulfate, filtered and concentrated to provide

429 mg of the title compound. 400 MHz 'H NMR (CDsCD) & 9.25 (brs, 1H),

© 8.02 (s, 1H), 5.20-5.17 (m, 1H), 3.91 (m, 1H), 3.77-3.68 (m, 2H), 3.46-3.44

(m, 1H), 3.10 (m, 1H), 2.89 (m, 1H), 2.13-1.87 (m, 6H), 1.74-1.65 (m, 2H),
1.20 (d, J= 6.2 Hz, 3H). MS: (M'"H m/z = 288.1).

(b) 1-cyclopentyl-6-{(3 4-trans)-4-methyl-1-[4-(trifluoromethypvrimidin-2-
vilpyrrolidin-3-yl)-1,5-dihydro-4H-pyrazolo[3.4-dlpyrimidin-4-one ‘

.“i L

<

To a solution of 1-cyclopentyl-s-[(s,4-trans)—4-methylpyrrolidin-S-yl]-1H-
pyrazolo[3,4-d]pyr‘imidin-4(5H)-one (40m'g) ih dimethylformamide (1ml) was
added cesium carbonate (2eq.) and 2-chIoro-4-(triﬂqo.romethyl)pyrimidine (1.2
eq.) and the reaction mixture was heated at 60 °C for 90 min. The reaction
mixture wavs poured into saturated sodium bicarbonate,‘ extracted ‘with
methylene chloride, dried with magnesium sulfate, filtered and eoncentra-ted.
Purification via MPLC Biotage chromatography ‘eluting with 20-60% ethyl
acetate/hexanes provided 40 mg of the title eompound.'400 MHz 'H NMR
(CDCl,) § 8.51 (d, J = 5.0 Hz, 1H), 8.02 (m, 1H), 6.79 (d, J = 4.6 Hg, 1H),
5.16-5.08 (m, 1H), 4.243.97 (m, 3H). 3.37-3.32 (m, 1H), 3.20-3.14 (m 1H),
2.09-2.05 (m, 3H), 1.96-1.90 (m, 1H), 1.73-1.56 (m, 5H), 1.24 (d, J = 6.6 Hz,
3H). MS: (M'H m/z = 434.1). '
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: EXAMPLE 5 _
1-cyclopentyl-6-[(3 4-trans)-4-methyl-1-pyrimidin-2-ylpyrrolidin-3-yi}-1,5-

dihydro-4H-pyrazo!o{3.4-dlpyrimidin-4-one

.
feans

\_/
5 Following the procedure for the preparation of 1-cyclopentyl-6-{(3,4-

trans)-4-methyl-1-[4-(trifluoromethyl)pyrimidin-2-y!lpyrrolidin-3-yl}-1,5-dihydro-
4H-pyrazolo[3,4-d)pyrimidin4-cne  but  substituting  2-chloropyrimidine
provided the title compound. 400 MHz '"H NMR {CD;0D) 5 8.29 (d, J= 5.0 Hz,
2H), 7.96 (s, 1H), 6.60 (t, J = 5.0 Hz, 1H), 5.08-5.04 (m, 1H), 4.06-3.87 (m,

10 3H), 3.23-3.18 (m, 1H), 3.12(q, J=7.9 Hz, 1H), 2.80-2.76 (m, 1H), 2.05-
1.98 {m, 4H), 1.80-1.82 (m, 2H'), 1.66-1.61 (m, 2H), 1.17 (d, J = 7.1 Hz, 3H).
MS: (M*H m/z = 366.1). | -

EXAMPLE 6 :
6-[(3.4-trans)-1-benzoyl-4-methylpyrrolidin-3-yl]-1-cyclopentyi-1.5dihydro-4H- -

15 pyrazolo[3 4-dipyrimidin-4-one

Toa splUtion of 1-cyclopentyl-6-[(3,4-trans)—4-methylpyrrolidin-3-y|]-1H-
25 pyrazolo[3,4-d]pyrimidin-4(5H)-one (40 mg) in methylene chloride (1 ml) was
* added triethyl amine (2.5 eq.) and benzoyl chloride (1.2 eq.) and the reaction
mixmre was stirred at ambient temperature for 1h. The reaction mixture was
poured into saturated sodium bicarbonate, extracted with methylene chioride,

PCT/IB2008/00112S



@

(’

WO 2008/139293

10

20

25

30

PCT/1B2008/001125

.54.-

dried with magnesium sulfate, filtered and concentrated. Biotage MPLC
chromatography eluting with 2-4% methanol/rﬁethylene chloride provided the -
title compound (27mg). 400 MHz 'H NMR (CDCI;,) § 8.06-8.03 (m, 1H), 7.57-
7.50 (m, 2H'), 7.43-7.37 (m, 3H), 5.20-5.13 (m, 1H), 4.16-4.03 (m, 1H), .3.92
(d, J = 8.3 Hz, 1H), 3.81-3.76 (m, 1H), 3.47-3.28 (m, 1H), 3.17-3.03 (m, 1H),
2.84-2.67 (m, 1H), 2.11-1.80 (m,.3H), 1.79-1.72 (m, 1H), 1.56-1.30 (m, 4H),
1.21-1.11 (m, 3H). MS: (M*H m/z = 392.1). '

EXAMPLE 7 . ‘
1 -cvclopentylfs-[(3.4-trans)-4-m ethyl-1-(pyridin-3-ylmethyl)pyrrolidin-3-yi}-1,5-

dihydro-4H-pyrazolo[3.4-dlpyrimidin-4-one

N \\
i @

N=

To a solution of 1-cyclopentyl-6-[(3,4-trans)4-methylpyrrolidin-3-ylj-1H-
pyrazolo[3,4-d]pyrimidin-4(5H)-one (40 mg) in 1,2-dichloroethane (2 mL) was

added acetic acid (2 eq.), nicotinaldehyde (1.5 eq.) and sodium triacetoxy

borohydride (58 mg). The reaction mixture was heated at 40 °C for 4ﬁ.

poured into saturated sodium bicarbcnate, extracted with methylene ch'loride,

dried with magnesium suifate, filtered and concentrated. Purification via

Biotage MPLC chromatography eluting with 1-4% methanol/methylené
chloride/0.5% ammonium hydroxide provided the title compound (47 mg).

400 MHz 'H NMR (CDCl3) § 8.55 (m, 2H), 2.02 (s, 1H), 7.84 (m, 1H), 7.36
(m, 1H), 5.16-5.09 (m, 1H), 3.82-3.60 (m, 2H), 3.36 (m, 1H), 3.05-2.38 (m,
4H), 2.13-1.89 (m, 7H), 1.73-1.68 (m, 2H), 1.21 (m, J = 7.1 Hz, 3H). MS:
(M°H miz = 379.1). '

: EXAMPLE 8 -
1-cyclopentyl-6-{({3,4-trans)-4-methyl-1 -13-(t_riﬂuoromethvl)benzy!]pvrr_oIidin-3-

yl}-1,5-dihydro-4H-pyrazolo[3.4-dlpyrimidin-4-one
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Followmg the procedure for the preparation of 1-cyclopentyl-6-{(3,4-
trans)-4-methyl-1-(pyridin-3-ylmethyl)pyrrolidin-3-yl]-1 |5-d|hydro-4H-
pyrazolo{3,4-d]pyrimidin-4-one but substituting 3-
(trifluoromethyl)benzaldehyde provided the title compound 400 MHz "H NMR
(CDCl») 6 8.02 (s, 1H), 7.66 (s, 1H), 7.53-7.50 (m, 3H), 5.16-5.08(m, 1H), ~
3.80 {m, 1H), 3.69-3.66 (m, 1H), 335 {m, 1H), 2.89 (m, 1H), 2.83 {m, 1H),
2.42 (m, 1H), 2.12-1.93 (m, 7H), 1.74-1.68 (m, 2H), 1.56 {m, 1H), 1.21(d, J
= 6.6 Hz, 3H). MS: (M*H m/z = 446.0).

_ EXAMPLE © ,
1-cyclopentyl-6-[{3.4-trans)-4-methyl-1-(quinolin-2-yImethyl)pyrrolidin-3-vi]-

1 ,5-c_!ihydro-4H-pyrazolo[3,4-d1pyrimidin-4-one
.
N \u

Following the procedure for the preparation of 1-cyclopentyl-6-{(3,4-
trans)-4-methyi-1 -(pyridin-3-ylmethyr)pyrrolidin-3—y!]-1 ,5-dihydro-4H-
pyrazolo[3,4-d]pyrimidin4-one but substituting quinoline-2-carbaldehyde
provided the title compound; 400 MHz 'H NMR (CDC!;) 8 8.22-8.15 (m, 2H), -
8.07 (s, 1H), 7.80(d, J=7.9 Hz, 1H), 7.71 (8, J=83 Hz, 1H), 7.69-7.50 (m,
2H), 5.1_8-5.11 {m, 1H), 4.25 (m, 1H), 3.91 (m, 1H), 3.71 (m, 1H), 3.48 (m,
1H), 3.17 (m, 1H), 2.87 (m, 1H). 2.73-2.45 (m, 2H), 2.13-1.94 (m. 6H),
1.75-1.68 (m, 2H), 1.23 (d, J = 7.1Hz, 3H). MS: (M"H m/z = 429.1).

o EXAMPLE 10
1-cyclopentyl-6-[{3 4-trans)-4-methyl- 1-(quinolin-4-ylmethyl)pyrrolidin-3-vi]-

1,5-dihydro-4H-pyrazolc[3 4-dlpyrimidin-4-one

x

N\
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Following the procedure for the preparation. of 1-cyclopentyl-6-[(3,4-

~ trans)-4-methyl-1-(pyridin-3-ylmethyl)pyrrolidin-3-yl}-1,5-dihydro-4H-

pyrazolo[3,4-d]pyrimidin4-one but substituting quinoline-4—cafba_ldehyde
provided the titie compound. 400 MHz 'H NMR (CDCly) & 8.92-8.89 (m, 1H),
8.27-8.25 (m, 1H), 8.18-8.16 (m, 1H), 8.00 (s, 1H), 7.80-7.74 (m, 2H), 7.63-
7.50 (m, 1H), 5.14-5.07 (m, 1H), 4.18 (m, 2H), 3.37 (m, 1H), 3.10-2.30 (m,
5H), 2.15-1.83 (m, 6H), 1.74-1.64 (m, 2H), 1.21 (d, J = 6.6 Hz, 3H). MS:_
(M"H miz = 429.1). |

| | EXAMPLE 11
1-cyclopentyl-8-[(3 4-trans)-4-methyl-1-{[6-(trifluoromethyl)pyridin-3-

ylimethyl}pyrrolidin-3-yll-1.5-dinydro-4H-pyrazolo]3.4-dlpyrimidin-4-one -

Rag

Following the prc;cedure ‘for the preparation of 1-cyclopentyl-6{(3,4-
trans)-4-methyl-1 -(pyrid in-3-ylmeth yl)pyrrolidin-s-yl]¥1 ,5-dihydro-4H-
pyrazolo[3,4-d]pyrimidin-4-cne but substituting 6-
(trifiucromethyl)nicotinaldehyde provided the title compound. 400 MHz 'H
NMR (CDCl;) § 8.63 (m, 1H), 8.01 (s, 1H), 7.7 (d, J= 7.80 Hz, 1H), 5.12 (m,
1H), 4.82 (m, 1H), 3.79 (q, J=13.2, 16.2, Hz, '2H), 3.32 (t, J=8.5 Hz, 1H), 3.02
(m, 1H), 2.86 (m, 1H), 2.63 (m, 1H), 2.45 (m, 1H), 2.12-2.88 (m, 6H), ), 1.74-

1.64 (m, 3H), 1.32 (d, J= 7.05 Hz, 3H). MS: (M'H m/z = 447.0).
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EXAMPLE 12.
1 cyclopentyl 6-[(3.4-trans)-4-methyl-1-(quinoxalin-2-yimethyl)pyrrolidin-3-yil-

1,5-dihydro-4H-pyrazolo[3 4-prnm|dm-4—one

5 Following the procedure for the preparation of 1-cyclopentyl-6-{(3,4-

trans)-4-methyl-1-(pyridin-3-yimethy!)pyrrolidin-3-yi}-1,5-dihydro-4H-
_ pyrazolo[3,4-d]pyrimidin-4-one but substituting quinoxaline-2-carbaldehyde
‘ provided the title compound. 400 MHz 'H NMR (CDCl3) & 8.86 (s, 1H), 8.31- '
8.29 {m, 1H), 8.05 - 8.08 (m, 2H), 7.79-7.70 (m, 2H), 5.1_6-5.12 (m, 1H), 4.32-
10 4.28 (m, 1H), 3.84-3.98 (m, 1H), 3.46 (¢, J=83 Hz, 1H), 3.26 (d, J = 9.5 Hz,
1H), 2.890-2.88 (m, 1H), 2.64-2.60 (m, 1H), 2.50-2.47 (m, 1H), 2.18 ({t, /= 8.3
Hz, 1H), 2.11-1.81 (m, 6H), 1.71-1.66 (m, 2H), 1.23 (d; J= 7.05 Hz, 3H). MS:
(M*H m/z = 430.1).

. EXAMPLE 13
15 1-cyclopentyl-6-1(3.4-trans)-4-methyl-1-{guinoxalin-8-yimethyl)pyrrolidin-3-vl]-

1,5-dihydro-4H-pyrazolol3.4-dlpyrimidin-4-one

Rac

-1

o
Following the procedure for the preparation of 1-cyclopentyl-6-{(3,4-
. | trans)-4-methyl-1-(pyridin-3-yimethyl)pyrrolidin-3-yl}-1,5-dihydro-4 H-
v 20 pyrazolo[3,4-d]pyrimidin-4-one but substituting quinoxaline-6-carbaldehyde
provided the title coh’:pound. 400 MHz 'H NMR (CDCl5) & 8.82 (s, 2H), 8.14 (d,
.J=83Hz 1H), 8.07-7.93 (m, 3H), 5.15-5.08 (m, 1H), 4.00-3.87 (m, 2H),
3.37(t, J= 8.7 Hz, 1H), 3.04 (d, J.= 9.5 Hz, 1H), 2.85-2.84 (m, 1H), 2.66-

L
/ﬁ .
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2.62 (m, 1H), 2.46-2.42 (m, 1H), 2.11-1.92 (m, 7TH), 1.71-1.63 (m, 2H), 1.20

(d, J= 7.05 Hz, 3H). MS: (M"H m/z = 430.1).

EXAMPLE 14
1-cyclopentyl-6-[(3.4-trans)-4-methyl-1-(pyrimidin-5-vimethyl)pyrrolidin-3-yi}-

1.5-dihydro-4H-pyrazolo[3.4-dlpyrimidin-4-one
Rn

Following the procedure for the preparatlon of 1-cyclopentyl-6-[(3,4-.
trans)-4-methyl-1-(pyridin-3-ylmethyt)pyrrolidin-3-yl)-1,5-dihydro-4H-
pyrazelo[3,4-dlpyrimidin4-one but substituting’ pyrimidine-s-carbaldehyde_ :
provided the title compound. 400 MHz 'H NMR, (CDCls) § 9.16 (s, 1H), 8.76
(s, 2H), 8.02 (s, 1H), 5.17-5.10 (m, 1H), 3.78-3.69 {m, 2H), 3.27 ¢, J= 8.7
Hz, 1H), 3.07 (d, J= 9.5 Hz, 1H), 2.89 {m, 1H), 2.68 (m, 1H), 2.48-2.46 (m,
1H), 2.12-1.89 (m, €H), 1.74-1.63 (m, 3H), 1.26-1.19 (m, 3H). MS: (M'H m/z
= 380.1).

EXAMPLE 15 .
1-cyclopentyl-6-[(3.4-trans)-1.4-dimethylpyrrolidin-3-y!}-1.5- dlhydro-4H- :

razolo[3.4-dlpyrimidin-4-one
/

Followmg the procedure for the preparatron of 1-cyclopentyl-6-{(3,4-
trans)-4- methyl 1-(pyridin-3-yimethyl)pyrrolidin-3-yli}-1,5-dihydro-4H- _
pyrazolo[3,4-d]pyrimidin-4-one but substituting formaldehyde provided the title
compound. 400 MHz 'H NMR, (CDCls) & 8.04 (s, 1H), 5.18-5.11 (m, 1H),
3.39 (m, 1H), 3.15 (m, 1H), 3.03-2.96 (m, 1H), 2.70 (m, 1H), 2.51 (m, 4H),
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2.15-1.90 (m, 7H), 1.75-1.66 (m, 2H), 1.20(d, J = 6.6 Hz, 3H). MS: (M*'H

m/z = 302.2).

EXAMPLE 16 .
1-cyclopentyl-6-[(3 4-trans)-4-methyl-1-(2,2 2-trifluoroethyl)pyrrolidin-3-yl}-1,5-

dihydro-4H-pyrazolof3.4-dlpyrimidin-4-one

.JE /% /
\/'\ : b

To a solution of 1-cyclopentyl-6-[(3,4-trans)-4-methylpyrrolidin-3-yl}-1H-
pyrazolo[3,4-d]pyrimidin-4(SH)-one (40 mg) in dimethyl formamide (1.5mL)
was added sodium carbonate (30 mg) and 1,1,1-triflucro-2-iodoethane (1.1
eq.). The reaction mfxture was heated at 40 °C for'3 days. An additional 3
eq. of 1,1,1-trifluoro-2-iodoethane along with cesium carbonate (2eq.) and the
reaction mixture was heated at 60 °C for 3 days. The reaction mixture was
poured into saturated sodium bicarbonate, extracted with methylene chloride,
dried with magnesium sulfate, filtered and concentrated. Purification via
MPLC Biotage eluting with 0.5-2% methanol/methylene chloride/0.5%
ammonium hydroxide provided the title compound (9mg). 400 MHz 'H NMR,
(COCl3) § 8.03 (s, 1H), 5.16-5.10 (m, 1H), 3.50-3.48 (m, 1H), 3.30-3.25 (m,
2H), 2.52 (m, 1H), 2.25 (m, 1H), 2.13-1.94 (m, 5H), 1.72-1.57 (m, 6H), 1.22
(d, J = 7.1 Hz, 3H). MS: (M"H m/z = 370.1). '

EXAMPLE 17
1-cyclopentyl-6-{{3.4-trans)-4-methyl-1-[(2-methylpyridin-3-

yhmethyllpyrrolidin-3-y/}-1.5-dihydro-4H-pyrazolo[3 4-dpyrimidin-4-one

|
IR
()\\J‘J O

Rag)
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Following the procedure for the preparation of 1-cyclopentyl-6-((3,4-
trans)-4-methyl- 1-(pyridin-3-ylmethyl)pyrrolidin-3-yl]-1,5-dihydro-4 H- v
pyrazolo[3,4-d]pyrimidin4-one  but  substituting 2-methyinicotinaldehyde
provided the title compound. 400 MHz H NMR (CDCls) & 8.40-8.39 (m, 1H),

5§ 7.99 (s, 1H), 7.62-7.60 (m, 1H), 7.12.7.09 (m, 1H), 5.15-5.08 (m, 1H), 3.73-
3.65 (m, 2H), 3.30 (t, J = 8.7 Hz, 1H), 3.04 (d, J = 9.95 Hz, 1H), 2.86-2.84
(m, 1H), 2.66-2.62 (m, 4H), 2.46-2.38 (m, 1H), 2.11-1.89 (m, 7H), 1.71-1.64
(m, 2H), 1.19 (d, J= 7.05 Hz, 3R). MS: (M"H m/z = 393.2).
' EXAMPLE 18
10 inofi

®

Following ithe procedJl; for the preparation of 1-cyclopentyl-6-[(3,4-
trans)-4-methyl-1-(pyridin-3-yimethyl)pyrrolidin-3-yl}-1,5-dihydro-4H- _ '
15 pyrazolo[3.4-d]pyrimidin-4-one but substituting quinoline-5-carbaldehydé _
provided the title compound. 400 MHz 'H NMR (CDCla) § 9.10-9.09 (m, 1H),
813 (dd, J = 8.8, 1.6 Hz, 1H), 7.98 (s, 1H), 7.76-7.74 {d, J= 7.88 Hz, 2H),
7.50 (t, J= 7.88 Hz, 1H), 7.45-7.42 (m, 1H), 5.14-5.07 (m, 1H), 4.52 (d, J=

RN 12.40 Hz, 1H), 4.21 (d, J= 12.40 Hz, 1H), 3.34 (t, J = 8.3 Hz, 1H), 3.1(d, J =
20 9.95Hz, 1H), 2.8-2.79 (m, 1H), 2.71-2.67 (m, 1H), 2.37-2.31 (m, 1H), 2.10-
‘ ' 1.88 (m, TH), 1.72-1.62 (m, 2H), 1.17 (d, J= 6.64 Hz, 3H). MS: (M*H m/z =
429.2).
EXAMPLE 19

1 -cvc|ooentylv-6-f (8,4-trans)-4-methyl-1-{quinolin-3-yimethyl)pyrrolidin-3-yl]-
25 1.5-dihydro-4H-pyrazolo[3.4-dlpyrimidin-4-one
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Rag]
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Following the procedure for the preparation of 1-cyclopentyl-6-[(3,4-
trans)-4-methyl-1-(pyridin-3-yimethy!)pyrrglidin-3-yl}-1,5-dihydro-4H-
pyrazolo[3,4-d]pyrimidin4-one but substituting quinoline-3carbaldehyde

. © 5 provided the title compound. 400 MHz 'H NMR (CDCl;) 6 8.87 (s, 1H), 8.29 (s,
g 1H), 8.07 (d, J= 7.8 Hz, 1H), 8.02 (s, 1H), 7.89(d, J= 7.9 Hz, 1H), 7.70-7.66
_ (m, 1H), 7.54 (t, J=7.5 Hz, 1H), 5.16-5.08 (m, 1H), 4.02-3.98 (m, 1H), 3.86-
. 3.83 (m, 1H), 3.47 (s, 1H), 3.40 (t, J= 8.3 Hz, 1H), 3.07 (d, J = 8.5 Hz, 1H),
2.85 (m, 1H), 2.65-2.61 (m, 1H), 2.47-2.46 (m, 1H), 2.15-1.87 (m, IBH),
10 1.73-1.63 (m, 2H), 1.20 (d, J= 7.1 Hz, 3H). MS: (M'H m/z = 429.2).

. 'EXAMPLE 20
1-cyclopentyl-6-{(3 4-trans)}-4-methyl-1-[{6-methylpyridin-3-

ylmethvilpyrrolidin-3-yi}-1,5-dihydro-4H-pyrazolo[3.4-dlpyrimidin-4-one

2\'.’&'@"
- C

‘ | 15 Following the procedure for the preparation of 1-cyclopentyl-6-{(3,4-
trans)-4-methyl-1-(pyridin-3-ylmethyl)pyrrolidin-3-yi}-1,5-dihydro-4H- _
py'razolo[3,4-d]pyrimidin-4-one but substituting 6-methyinicotinaldehyde

‘. Co provided the title compound. 400 MHz 'H NMR (CDCls) § 8.37 (d, J= 1.2 Hz,
1H),,v8.0'0 (s, 1H), 7.73 (dd, J= 7.9, 2.1 Hz, 1H), 7.18 (d, J= 8.3 Hz; 1H),

20 5.16-5.08 {m, 1H), 3.76-3.72 (m, 1H), 3.61-3.57 (m, 1H), 3.32 (t, J= 8.71 He,
1H), 2.98 (d, J = 9.9 Hz, 1H), 2.83-2.81 (m, 1H), 2.57-2.51 (m, 4H), 2.42-
2.38 (m, 1H), 2.11-1.89 (m, 7H), 1.72-1.64 (m, 2H), 1.19 (d, J= 7.1 Hg, 3H). "
MS: (M"H m/z = 393.2). '
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EXAMPLE 21
(a) (3.4-trans)-methyl 1-benzyl-4-isopropylpyrrolidine-3-carboxylate

Following the procedure for the preparation of (3,4-trans)-methy! 1-
benzyl4-methyl pyrrolidine-3-carboxylate but substituting (E)—methyl 4-
methylpem-z-enoate'provided the title compound. 400 MHz 'H NMR (CDCly) 5
7.31-7.20 (m, 5H), 3.66 (s, 3H), A3.62-3.49 (m, 2H), 2.79-2.69 (m, 3H), 2.31-
2.27 (m, 2H), 1.61-1.56 (m, 1H), 1.27-4.25 (m, 1H), 0.86 (t, J =2.9 Hz, 6H).
MS: (M°H m/z = 262.2), ’ '

(b) 6-1(3,4-trans)-1-benzyl-4-isopropylpyrrolidin-3-yll-1-cyclopentyl-1.5-
dihydro-4H-pyrazolo[3,4-dlpyrimidin-4-one
_
\/.

Following the procedure for the preparation of 6-[(3,4-trans)-1-benzyl-
4-methylpyr»rolidin-s-yl]-1 -(2-methoxyphenyl)-1,5-dihydro-4H-pyrazolo[3,4- '
d]pyrimidin-4-one but substituting  5-amino-1-cyclopentyl-1H-pyrazole-4-
carboxamide and  (3,4-trans)-methyl  1-benzyl-4-isopropylpyrrolidine-3-
carboxylate provided the title compound. 400 MHz 'H NMR (CDCls) § 8.00
(s, 1H), 7.38-7.32 (m, 4H), 7.27-7.24 (m, 1H), 5.13-5.05 (m, 1H), 3.78 (d,
J= 12,5 Hz, 1H), 3.6 (d, J= 12.5 Hz, 1H), 3.27-3.21 (m, 1H), 2.98-2.96 (m,
2H), 2.37 {m, 1H), 2.10-1.88 (m, 7H), 1.69-1.60 (m, 3H), 0.98 (d, J= 6.6 Hz,
3H), 0.86 (d, J= 6.6 Hz, 3H). MS: (M*H m/z = 406.1). -

. EXAMPLE 22 _
(a) 5-amino-1-cyclopentyl-3-methyi-1H-pyrazole-4-carbonitrile
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Following the procedure for the preparation of 5-amino-1-(2-

methoxyphenyl)-1H-pyrazole-4-carbonitrile but substituting 1-

5 cyclopentylhydrazine and 2-(1-methoxyethylidene)malononitrile pro'vided the
titte compound. 'H NMR (300 MMz, CDCI3): & 4.24 (m, 3H), 2.24 (s, 3H),

\’ 2.01 (m, 4H), 1.80 (m, 2H), 1.67 (m, 2H).
{7
' (b) 5-amino-1-cyclopentyl-3-methyl-1H-pyrazole-4-carboxamide
. - N\
N ! ""/h
10 Following the procedure for the p‘reparat'ion of 5-amino-1-(2-

methoxyphenyl)-1H-pyrazole-4-carboxamide but substituting 5-amino-1-
cyclopentyl-3-methyl-1H-pyrazole-4-carbonitrile provided the title compound.
'H NMR (300 MHz, CDCI3): § 5.38 (br, 2H), 5.32 (br, 2H), 4.26 {m, 1H), 2.38
(s, 3H), 2.04 (m, 4H), 1.8 (m, 2H), 1.66 (m, 2H).

15 (¢) &:[(3.4-trans}1-benzyl-4-methylpyrrolidin-3-yl}-1-cyclopentyl-3-methyl-1.5-

dihydro-4H-pyrazolo[3 4-dIpyrimidin-4-one

[~y

L I 08
I
5

/
‘ Following the procedure for the preparation of 6-[(3,4-trahs)-1 -benzyl-
4-methylpyrrolidin-3-yi}-1-(2-methoxyphenyl)-1,5-dihydro-4H-pyrazolo[3,4-.
20 dJpyrimidin-4-one  but substituting  5-amino-1-cyclopentyl-3-methyi-1H-
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pyrazole-4-carbdxamide provided .the title compound. 400 MHz 'H NMR
(CDCls) & 7.45-7.20 {m, 5H), 5.13-4.96 (m, 1H), 3.85-3.61 (m; 2H), 3.45-
3.30 (m, 1H), 3.08-2.98 (m, 1H), 2.82-2.74'(m, 1H), 2.60-2.45 (m, 4H),
2.45-2.30 (m, 1H), 2.18-1.80 (m, 6M), 1.79-1.50 (m, 3H), 1.2-1.1 (m, 3H).
MS: (M"H m/z = 392.5). C

EXAMPLE 23
(a) 1-cyclopentyl-6-[(3S.48)-4-methylpyrrolidin-3-yll-1H-pyr azolo[3,4-

dlpyrimidin-4(5H)-one

A solution of 6-[(3S,4S)1-benzyl-4- methylpyrrohdm-3 -yl]-1- cyclopentyl-
1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin4-one (9.25g) in ethanol 100 mbL was
added to a Parr bottle. 2 mL of concentrated HCI followed by 3g of palladium
hydroxide was added. The reaction mixture was placed on a hydrog_enator
under 45 psi of Hz gas for 4h. The reaction mixture was filtered through Celite
and concentrated to pro'vide the title compound as an HCI sait. 400 MHz '
NMR (CDCl;) 5 8.00 (s, 1H), 5.14-5.10 (m, 1H), 4.89-3.84 (m, 1H), 3.72-
3.67 (m, 1H), 3.38-3.31 (m, 1H), 3.03-2.98 (m, 1H), 2.85-2.81 (m, 1H), 2.08-
1.85 (m, 7H), 1.68-1.61 (m, 2H), 1.19-1.10 (m, 3H). MS: (M'H m/z = 288.2).
(b) 1-¢yc1opentyl-S-[(SS,4S)-4-methyI-1-(quinoxalin-s-ylmemd)pvrrolidih-3-ﬂk
1,5-dihydro-4H-pyrazolo[3.4-d]pyrimidin-4-one

Cor O

Following the procedure for the preparation of 1-cyclopentyl-6-[(3,4-

trans)-4-methyl-1-(pyridin-3-ylmethyl)pyrrolidin-3-yl]-1,5-dihydrc-4H-
pyrazolo[3,4-d]pyrimidin-4-one but substituting 1-cyclopentyl-6-{(3S,4S)-4-
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'rne‘thylpyrrolidin-s-yl]-1H-pyrazolo[3,4-d]pyrimidin-4(5H)-one and quinoxaline-
6-carbaldehyde provided the title compound. 400 MHz 'H NMR (CDCls) &
8.82 (s, 2H), 8.14 (d, J = 8.3 Hz, 1H), 8.07-7.93 (m, 3H), 5.15-5.08 (m, 1H),
4.00-3.87 (m, 2H), 3.37 (t, J.= 8.7 Hz, 1H), 3.04 (d, J = 8.5 Hz, 1H), 2.85-
2.84 (m, 1H), 2.66-2.62 (m, 1H), 2.46-2.42 (m, 1H), 2.11-1.92 (m, 7H),
1.71-1.63 (m, 2H), 1.20 (d, J= 7.05 Hz, 3H). MS: (M'H m/z = 430.1).

EXAMPLE 24
1-cyclopentyi-6-](3.4-trans)-4-methyl-1-(2-phenylethyl)pyrrolidin-3-y!]-1,5-

dihydro-4H-pyrazolof3,4-dipyrimidin-4-ong
Bad

St

Following the procedure for the preparation of 1-cyclopentyl-6-[(3,4-
trans)-4-methyl-1-(pyridin-3-yimethyl)pyrrolidin-3-yi)-1 ,5-dihydré-4H-
pyrazolo[3,4-d]pyrimidin-4-one  but'  substituting ~ 2-phenylacetaldehyde
provided the title compound. 400 MHz 'H NMR (CDCl3) § 8.03 (s, 1H), 7.32-
7.1‘9 (m, 5H), 5.18-5.11 (m, 1H), 3.44 (t, J= 8.7 Hz, 1H), 3.14 (d, J = 8.9 He,
1H), 2.80-2.78 (m, 5H), 2.56-2.52 (m, 1H), 2.40-2.39 {m, 1H), 2.14-1.89 (m,
7H), 1.73-1.67 (m, 2H), 1.19 (d, J= 7.05 Hz, 3H). MS: (M"H m/z = 392.1).

EXAMPLE 25
1-cyclopentyl-6-{(3 4-trans)-1 -[(6-methoxypyridin-3-yl)methyl}-4-

methyipyrrolidin-3-y}-1 5-dihvdro-4H-pyrazolo[3 4-d]oYrimidin-4-one

Rae

)
g o
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Following the procedure for the preparation of ‘i-cyclopentyl-B-[(3,4-
trans)-4-methyl-1-(pyridin-3-yimethyl)pyrrolidin-3-ylj-1,5-dihydro-4H- '
;':yrazolo[3,4-_d]pyrimidin-4-one but substituting 6-methéxyhicotinaldehyde
provided the title compound. 400 MHz 'H NMR (CDCls) & 8.0‘1‘ (dd, J = 31.5,
2.5 Hz, 1H), 8.00 (s, 1H), 7.69 (dd, J = 8.3, 2.5 Hz, 1H), 6.76 (d, J = 8.3 Hz,
1H), 5.16-5.09 (m, 1H), 3.90 (s, 3H), 3.68 (d, J = 12.9 Hz, 1H), 3.55 (d, J =
12.9 Hz, 1H), 3.31 (t, J= 8.7 Hz, 1H), 2.98(d, J= 9.9 Hz, 1H), 2.81-2.79 (m,
1H), 2.54-2.50 (m, 1H), 2.41-2.36 (m, 1H), 2.12-1.87 {m, 7H), 1.73-1.64 (m,‘
2H), 1.18 (d, J= 7.05 Hz, 3H). MS: {(M'H m/z = 408.1).

EXAMPLE 26 .
1-cyclopentyl-6-[{3.4-trans)-4-methyl-1-(pyridin-2-ylmethylpyrrolidin-3-y!}-1,5-

dihydro-4H-pyrazolo[3,4-dlpyrimidin-4-one

Following the procedure f—o_;the preparation of 1-cyclopentyi-8-[(3,4-
trans)-4-methyl-1-(pyridin-3-yimethy!)pyrrolidin-3-yi}-1 ,5—dihydro-4H-
pyrazolo[3,4-d]pyrimidin-4-one but substituting picolinaldehyde provided the
title compound. 400 MHz 'H NMR (CDCl;) § 8.63-8.62 (m, 1H), 8.02 (s, 1H),
7.72-7.67 (m, 1H), 7.41 (d, J= 7.8 Hz, 1H), 7.20-7.17 (m, 1H), 5.18-5.10 (m,
1H), 4.03 (d, J=13.7 Hz.' 1H), 3.75(d, J =13.7 Hz, 1H), 3.41 (t, J= 8.3 Hz,
1H), 3.07 (d, J = 9.9 Hz, 1H), 2.83-2.82 (m, 1H), 2.58 (m, 1H), 2.46-2.40 _.
(m, 1H), 2.13-1.89 (m, 7H), 1.74-1.64 (m, 2H), 1.21(d, J= 7.1 Hz, 3H). MS:
(M*H m/z = 378.1). ' -

EXAMPLE 27
1-cyclopentyl-6-{(3,4-trans)-4-methyl-1-[(3-methyipyridin-2-

rrolidin-3-yl}-1,5-dihydro-4H-
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Fellowing the procedure for the preparation of 1-cyclopentyl-6-[(3,4-
trans)-4-methyl-1-(pyridin-3-yimethy!)pyrrolidin-3-yl}-1,5-dihydro-4H-
pyrazolo[34-d]pyrimidin4-one but substituting 3-methyipicolinaldehyde
provided the title compound. 400 MHz 'H NMR (CDCls) 6 8.02 (s, 1H), 7.57
{t, J=17.5, 1H), 7.22 (d, J=7.8 Hz, 1H), 7.02(d, J = 7.5 Hz, 1H), 5.17-5.09
(m, 1H), 3.97 (d, J= 13.3 Hz, 1H), 3.68(d, J=13.3 Hz, 1H), 3.42(t, J=8.3 |
Hz, 1H), 3.05 (d, J = 9.8 Hz, 1H), 2.82-2.80 (m, 1H), 2.57-2.53 (m, 1H),
5.54 (s, 3H), 2.44-2.38 (m, 1H), 2.12-1.82 (m, 7H), 1.72-1.64 (m, 2H), 1.19
(d, J= 7.05 Hz, 3H). MS: (M°H m/z = 393.1). -

' EXAMPLE 28

(a) (3.4-trans)-ethvl 1-benzyl-4-ethylpyrrolidine-3-carboxylate

O\I/O//

e

Follewing the procedure for the preparation of (3,4-trans)-methyl 1-
benzyl-4-methylpyrrolidine-3-carboxylate but substituting (E)-methyl pent-2-
enoate provided the title compound. 400 MHz H NMR (CDCl3) § 7.33-7.18
(m, 5H), 4.15-4.08 (m, 2H), 3.65-3.52 (m, 2H), 2.82-2.71 (m, 3H), 2.60-2.55
(m, 1H), 2.38-2.24 (m, 2H), 1.59-1.50 (m, 1H), 1.47-1.38 (m, 1H), 1.23 (t, J
= 7.5 Hz, 3H), 0.87 (t, J = 7.1 Hz, 3H). MS: (M'H m/z = 262.2).

(b) 6-[(3.4-trans)-1-benz I-4-éth [pyrrolidin-3-y{l-1-cyclopentyl-1,5-dihydro-

4H-pyrazolol3 4-dlpyrimidin-4-one

PCT/IB2008/001125
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Following the procedure for the preparation of 6-[(3,4-trans)-1-benzyl-
4-methylpyrrolidin-3-yl}-1 -(2-methoxyphe nyl)-1 ,5-dihydro-4H—pyrazplo[3,4--
d]pyrimidin4-one  but substituti'ng 5-amino-1~dyclopentyl-1H-pyrazole-4;

5 carboxamide and (34-trans)-methyl 1-benzyl-4-ethylpyrrolidine-3-carboxylate
provided the title compound. 400 MHz 'H NMR (CDCls) & 8.00 (s, 1H), 7.39-
7.24 (m, 5H), 5.13-5.07 (m, 1H), 3.78 (d, J= 13.3 Hz, 1H), 3.58(d, J=12.9
Hz, 1H), 3.42 (t, J= 12.9 Hz, 1H), 3.33 (t, J = 8.7 Hz, 1H), 2.98 (d, /= 9.9
Hz, 1H), 2.86 (m, 1H), 2.46-2.42 (m, 1H), 2.19-1.44 (m,11H), 0.92 (t, J=
10 7.05 Hz, 3H). MS: (M*H m/z = 392.1). .
 EXAMPLE 28

(a) (3.4-trans)-methyl-1-benzyl-4-cyclopropvipyrrolidine-3-carboxylate

&E;w-n
. )
N

Following the procedure for the/ preparation of (3,4-trans)-methyl 1-

15 benzyl-4-methylpyrrolidine-3-carboxylate  but  substituting (E)-methyl 3-

cyclopropylacrylate provided the title compound. 400 IMHz 'H NMR (CDCl3) 8

7.33-7.20 (m, 5H), 3.66 (s, 3H), 3.64-3.54 (m, 2H), 2.87-2.81 (m, 2H), 2.77-

2.70 (m, 2H), 2.47-2.43 (m, 1H), 1.84-1.78 (m, 1H), 0.87-0.78 (m, 1H),
0.45-0.36 (m, 2H), 0.20-0.06 (m, ZH). MS: (M"H m/z = 260.2).

20 (b) B-[(3 4-trans)-1-benzyl-4-cyclopro rrolidin-3-yll-1-cvclopentyl-1,5-

dihydro-4H-pyrazoiof3 4-d]gy'rimidin-4-one
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Following 'the procedure for the preparation of 6-[(3,4-trans)-1-benzyl-
4-methylpyrrolidin-3-yl]-1-(2-methoxyphenyl)-1,5-dihydro-4H-pyrazolof3,4-
d]pyrimidin-4-one but substituting 5-amino-1-cyclopentyl-1H-pyrazole-4-
carboxamide and  (3,4-trans)-methyl-1-benzyl-4-cyclopropylpyrrolidine-3-
carboxylate provided the title compeund. 400 MHz 'H NMR (CDCl3) 8 7.99 (s, -
1H), 7.38-7.31 (m, 4H), 7.27-7.23 (m, 1H), 5.14-5.10 (m, 1H), 3.78 (d, J =
12.4 Hz, 1H), 3.63 (d, J = 12.4 Hz, 1H), 3.32 (t, J = 8.7 Hz, 1H), 3.12-3.10
(m, 1H), 3.01 (d, J = 9.8 Hz, 1H), 2.58-2.57 (m, 1H), 2.20-1.87 (m,v8H).
1.71-1.65 (m, 2H), 0.86-0.84 (m, 1H), 0.52-0.48 (m, 2H), 0.19-0.09 (m, 2H).
MS: (M*H m/z = 393.1).

. EXAMPLE 30
(a) S-amino-1-isopropyl-1H-pyrazole-4-carbonitrile

Following the procedure for the preparation of 5-amino-1-(2-
méthoxyphenyl)-1 H-pyrazole-4-carbonitrile but substituting 1-
isopropylhydrazine provided the tbitle compound. 400 MHz 'H NMR (CDCls) &
7.50 (s, 1H), 4.22-4.16 (m, 3H), 1.45 (d, J = 6.6 Hz, 6H). MS: (M'H m/z =

151.1).
(b) 5-amine-1-isopropyl-1H-pyrazole-4-carboxamide

-]

XS \
Following the procedure for the preparation of 5-amino-1-(2- -
methoxyphenyl)-1H-pyrazole-4-carboxamide but substituting 5-amino-1-

PCT/IB2008/001125
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isopropyl-1H-pyrazole-4-carbonitr’ile‘provided the title compound. 400 MHz 'H
NMR (CDCl3) & 7.67 (s, 1H), 4.40-4.33 (m, 1H), 1.37 (d, J = 6.6 Hz, 6H).

MS: (M*H m/z = 169.1).
(c) B:l(3.4-trans)-1-benzyl-4-methylpyrrolidin-3-ylj-1-isopropyl-1,5-dihydro-4H-

' pyrazolo[3 4-dlpvyrimidin-4-one

Q@/@J .

Following the procedure for the pre;aration of 6-{(3,4-trans)-1-benzyl-
4-methylpyrrolidin-3-yl]-1 ~(2-methoxyphenyl)-1 .5-dihydro-4H-pyrazolo[3,4-
dlpyrimidin4-one  but substituting 5-amino-1-isopropyl-1H-pyrazole-4-
carboxamide provided the title compound. 400 MHz 'H NMR (CDCls) § 7.98°
(s, 1H), 7.38-7.22 (m, SH), 5.07-5.04 (m, 1H), 3.77-3.64 (m, 2H). 3.12-3.08
(m, 1H), 2.99-2.91 (m, 3H), 2.67-2.63 (m, 1H), 2.27-2.25 {m, 1H), 1.48 (d, J
= 7.1 Hz, 6H), 1.14 (d, J = 6.6 Hz, 3H). MS: (M"H m/z = 352.1).

EXAMPLE 31 »
6-[(3S.4 S)-1-benzyl-4-methvlpyrroliqin-:B-vI]-1 -isopropyl-1,5-dihydro-4H-

pyrazolo[3,4-dlpyrimidin-4-one
€D
\BI/

The racemate was separated on Chiralcel OD chiral HPLC column, .
Mobile Phase 90/10 Heptane/EtOH, Tr = 8.917, to provide the enantiomer.
400 MHz "H NMR (CD,0D) § 7.98 (s, 1H), 7.38-7.33 (m, 2H); 7.33-7.29 (m,
2H), 7.26-7.22 (m, 1H), 5.07-5.02 (m, 1H), 3.77-3.64 (m, 2H), 3.12-3.07 (m,
1H), 2.99-2.91 (m, 3H), 2.67-2.63 (m, 1H), 2.29-2.25 (m, 1H), 1.48(d, J= 6.6

Hz, 6H), 1.14 (d, J = 6.6 Hz, 3H). MS: (M+H m/z 352.1).
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(a) 1-isopropyl-6-[(3,4-trans)-4-methylpyrrolidin-3-yl]-1H-pyrazolo[3,4-

dlpyrimidin4(5H)-one

-]

enat

Foltowing the procedure for the preparation of 1-cyclopentyl-6-[(3S,4S)-
4-methylpyrrolidin-3-yl]-1 H-pyrazolo[3,4-d]pyrimidin-4(5H)—bne but substituting
the 6-[(3,4-trans)-1-benzyl-4-methylpyrrolidin-3-yi}-1-isopropyl-1,5-dihydro-4H-
p'yrazolo[3,4-d]pyrimidin-4-gne provided the title compound. 400 MHz 'H -
NMR (CDsOD) § 8.02 (s, 1H), 5.11-5.08'(m, 1H), 3.80-3.74 (m, 2H), 3.64-

3.57 (m, 1H), 3.30-3.22 (m, 1H), 3.07-3.02 (m, 1H), 2.75-2.71 (m 1H), 140

(dd, J = 6.6, 1.7 Hz, 6H), 1.15 (d, J = 7.1 Hz, 3H). MS: (M*Hm/z = 262.2).
(b) 1-isopropvl-6-ﬂ3,4-tr§£sl~4-methyl-1-(quinolin-2-vlmethvl)gyrrolidin-a-ﬂk
1,5-dihydro-4H-pyrazolo[3.4-dIpyrimidin-4-one '

i |
| TN,
S

Following the' procedure for the preparation of 1-cyclopentyl-6-[(3,4-
trans)—4—methyl-1-(pyridin-3-ylmethyf)pyrrolidin-3-yl]-1 ,5-dihydro-4H- ‘
pyrazolo[3,4-d]pyrimidin-4-one but substituting 1-isopropyl-6-[(3,4-trans)-4-
methy!pyrrolidin-é-yl]—‘lH-pyrazolo[3,4~d]pyrimidin-4(5H)-one and quinoline-2-
carbaldehyde provided the title compound. 400 MHz 'H NMR (CD;0D) &
8.31 (d, J = 8.7 Hz, 1H), 8.02(d, J= 8.7 Hz, 1H), 7.98(s, 1H), 7.95(d, J=
7.8 Hz, 1H), 7.75-7.68 (m, 2H), 7.58-7.54 (m, 1H), 5.07-5.04 (m, 1H), 4.11-
3.96 (m, 2H), 3.22-3.18 (m, 1H), 3.14-3.11 (m, 1H), 3.05-2.96 (m, 2H), .
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2.71-2.68 (m, 1H), 2.42-2.37 (m, 1H), 1.48(q, J = 6.6 Hz, 6H)., 1.17(d. J=

7.1Hz, 3H). MS: (M'H m/z 403.1).
EXAMPLE 33

|
o

Following the procedure for the preparation of 1-cy6lopentyl-6-[(3.4-
trans)-4-methyl-1-(pyridin-3-ylmethyl)pyrrolidin-3-yl]-1,5-dihydro-4H- ‘
pyrazolo[3.4-d)pyrimidin-4-one but substituting 1-isOpropyl-6-[(3,4-trans)4-

10  methylpyrrolidin-3-yi}-1 H-pyrazolo[3,4-d]pyrimidin-4(5H)-one and quinoxaline-
8-carbaldehydeprovided the title ccmpound. 400 MHz 'H NMR (CD;OD) 8
8.84-8.81 (m, 2H), 8.04-8.00 (m, 2H), 7.96 (s, 1H), 7.91-7.88 (m, 1H), 5.09-
5.02 (m, 1H), 4.01-3.87 (m, 2H), 3.14-3.93 (m, 4H), 2.72-2.66 (m, 1H), 2.39-

‘ 2,34 (m, 1H), 1.47 (dd, J = 6.6, 1.2 Hz, 6H), 1.15(d, J = 6.6 'Hz, 3H). MS:

15 (M+H miz 404.1). :

EXAMPLE 34
1.isopropyl-8-[{3 4-trans)-4-methyl-1-(quinolin-3-yimethypyrrolidin-3- vl] 1.5-

dihydro- 4H-pyrazolo[3 4-dlpyrimidin-4-one
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Following the procedure for the preparafion of 1-cyclopentyl-6-{(3,4-
trans)#—méthyl-1 -(pyridin-3-ylmethyl)pyrrblidin-s-yl]-1 ,5-dihydro-4H-
pyrazolo[3,4-djpyrimidin-4-one but substituting 1-isopropyl-6-[(3,4-trans)-4-
methylpyrrolidin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-4(SH)-cne and quinoline-3-
carbaldehyde provided the title corhp_ound. 400 MHz *H NMR (CD;0D) § 8.87
(d, J=2.1Hz, 1H), 8.30(d, J=1.2Hz, 1H), 7.98 (d, J = 8.7 Hz, 1H), 7.97
(s, 1H), 7.90 (d, J = 7.5 Hz, 1H), 7.74-7.68 (m, 1H), 7.60-7.56 (m, 1H), 5.06-
4.99 (m, 1H), 3.97-3.87 (m, 2H), 3.13-3.0'9 (m, 1H), 3.05-3.02 (m, 2H),
2.97-2.93 (m, 1H), 2.73-2.66 (m, 1H), 2.39-2.35 (m. 1H), 1.46 (dd, J = 6.6,
2.3 Hz, 6H), 1.15(d, J=7.1 Hz, 3H). MS:; (M+H m/z 403.1).

EXAMPLE 35
(a) (3.4-trans)-ethyl-1-benzyl-4-{triflucromethyl)oyrrolidine-3-carboxylate
| Nt
F

N

Following the procedure for the‘preparation of (3,4-trans)-methyl 1-
benzyl-4-methylpyrrolidine-3-carboxylate but substituting {(E)-methyl 4,4.4- ‘
trifluorobut-2-encate provided the title compound. 400 MHz 'H NMR (CDCls)
5 7.33-7.22 (m, 5H), 4.16(q, J= 7.1 Hz, 2H), 3.65-3.56 (m, 2H), 3.40-3.32
(m, 1H), 3.12-3.07 (m, 1H), 2.80-2.76 (m, 3H), 2.70-2._66 (m, 1H), 1.24 (1, J
=7.1 Hz, 3H). MS: (M*H m/z = 302.1).

(b) 86-1(3.4-trans)-1-benzyl-4- trifluoromethyl

dihydro-4H-pyrazolo[3.4-d rirhidin-4-one

) 2 .
. * v N \N
o O

rrolidin-3-yll-1-cyclo en 1-1,5-
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- Following the procedure for fhe preparation of 6-[(3,4-trans)-1-ben_zyl-
4-methylpyrrolidin-3-yl]-1-(2-methoxyphényl)-1.5-dihydro-4H-pyrazoIo[3.4- ‘
d)pyrimidin-4-one  but substituting 5-amino-1-cyclopentyl-1H-pyrazole-4-
carboxamide and (3,4-trans)-methyl! 1-ben'zyl-4-(triﬂuorOmethyl)pyrrolidine-a-
carboxylate provided the title compound. 400 MHz 'H NMR (CDCIQ).S 8.02 (s,
1H), 7.38-7.26 (m, 5H), 5.15-5.11 (m, 1H), 3.83 (d, J = 12.5 Hz, 1H), 3.64
(d, J = 12.5 Hz, 1H), 3.44-3.41 ‘(m, 1H), 3.34 {t, J= 9.1 Hz, 1H), 3.12-3.10
(m, 1H), 3.03 (d, J = 9.9 Hz, 1H), 2.70-2.65 (m, 1H), 2.55-5.50 (m, 1H),
2.11-1.93 (m, 4H), 1.72-1.66 (m,' 2H), 0.86-0'.83 (m, 2H). MS: (M'H m/z =

432.0).

' EXAMPLE 36
(a) i 1-6-[(38.4S)-4-methvi

dlpyrimidin-4(5H) one

- Following the procedure for the prepar’ationv of 1-cyclopentyl-B-[(3S,4S)-
4-methylpyrrolidin-3-y|}-1H-pyrazoIo[3,4-d]pyrimidin-4(5H)-oné but substituting
the 6-[(38.48)-'1-benzyl—4-methylpyrrolidin-3-y!]-1-isdpropyf—1,5-dihydro-4H-
pyrazolo[3,4-d]pyrimidin-4-one provided the title compound. 400 MHz 'H NMR
(CDsOD) 5 8.02 (s, 1H), 5.11-5.08 (m, 1H), 3.80-3.74 (m, 2H), 3.64-3.57 {m,
1H), 3.30-3.22 (m, 1H), 3.07-3.02(m, 1H), 2.75-2.71 (m, 1H), 1.49(dd, J =
6.6, 1.7 Hz, 6H), 1.15 (d, J = 7.1 Hz, 3H). MS: (M*H miz = 262.2).

(b) 1-isopropyl-s-[(38,4S)-4-methvl-1.-(auinoxalin-s-ylmethzvlzgyrrolidin-B-xll-v

'1,5-dihydro-4H-pyrazolo[3 4-d]pyrimidin-4-one .

.
/ -

\_J
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Following the procedure for the preparation of 1-cyclopentyl-6-{(3 4-
trans)—4-met_hyl-1-(pyridin-s-ylmethyl)pyrrolidin-3-yl]-_1 ,5-dihydro-4H- ‘
pyrazolo[3,4-dJpyrimidin-4-one  but substituting 1-isopropyl-6-[(3S,4S)-4-
methylpyrrolidin-s-yl]-1H-pyrazoIo[3.4-d]pyrimidin-4(5H)_-one and quinoxaline-
6-carbaldehyde provided the title compound. 400 MHz 'H NMR (COs0D) &
11.0 (brs, 1H), 8.81 (s, 2H), 8.13(d, J = 8.7, 1H), 8.01-7.92 (m, 3H), 5.01-
4.94 (m, 1H), 4.01-3.88 (En, 2H),' 3.37(t, /=83, 1H), 3.05(d, J = 9.9, 1H),
2.86-2.85 (m, 1H), 2.70-2.68 (m, 1H), 2.49-2.44 (m, 1H), 2.07-2.01 (m, 1H),
1.48 (dd, J = 153, 6.6 Hz, 6H), 1.20 (d, J = 7.05 Hz, 3H). MS: (M+'H m/z

404.1).

_ EXAMPLE 37 _ .
1-isopropyl-6-[{3S 4S)-4-methyl-1-(quinolin-3-yimethyl)pyrrolidin-3-yl]-1,5-

dihydro-4H-pyrazolo[3,4-dipyrimidin-4-one
)

LT
/ r L,
h\ /
Following the procedure for the preparation of 1-cyclopentyl-6-[(3,4-

trans)-4-methyl-1-(pyridin-3-yimethyl)pyrrolidin-3-yl)-1,5-dihydro-4H-
pyrazolo[3,4-d]pyrimidin-4-one  but substituting  1-isopropyl-6-((3S,4S)-4-

: methylpyrrolidin-s-ylj-1H-pyrazolo(3.4¥d}pyrimidin-4(5H)-one and quinoline-3-

carbaldehyde provided the title compound. 400 MHz 'H NMR (CD;OD) §
11.0 (brs, 1H), 8.87 (d, J = 2.1 Hz, 1H), 8.28 (s, 1H), 8.07 {d, J = 8.3 Hz,
1H), 8.02 (s, 1H), 7.90-7.88 (m, 1H), 7.70-7.66 (m, 1H), 7.56-7.51 (m, 1H),
5.01-4.92 (m, 1H), 4.03-3.83 (m, 2H), 3.40 (1, J = 8.7 Hz, 1H), 3.07 (d, J =
9.5 Hz, 1H), 2.89-2.86 (m, 1H), 2.68-2.67 (m, 1H), 2.48-2.47 (m, 1H), 2.08-
2.02(m, 1H), 1.48(dd, J=6.6, 16.59 Hz, 6H), 1.20(d, J = 7.1 Hz, 3H). MS:
(M+H m/z 403.1). '

EXAMPLE 38

yl}-1,5-dihvdro-4H-pyrazolol3.4-dlpyrimidin-4-one
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Following the procedure for the preparation of 1-cyclopentyl-6-{(3,4-
trans)-4-methy!-1-{pyridin-3-yimethyl)pyrrolidin-3-yl}-1,5-dihydro-4H-
pyrazolo[3,4-d]pyrimidin-4-one but substituting 1-cyciopentyl-6-[(3S,4S)-4-
methylpyrrolidin-3-yl]-1H-pyrazolo{3,4-d]pyrimidin-4(5H)-one and - 5-
methylpyrazine-2-carbaldehyde provided the title compound. 400 MHz H
NMR (CDCls) § 8.53 (s, 1H), 8.53 (s, 1H), 8.01 (s, 1H), 5.16-5.05 (m, 1H),
4.02 (d, J = 14.1 Hz, 1H), 3.74 (d, J = 14.1 Hz, 1H), 3.45-3.41 (m, 1H), 3.38
(t, J=8.3 Hz, 1H), 3.08 (d, J= 9.9 Hz, 1H), 2.84-2.83 (m, 1H), 2.62-2.54 (m,
1H), 2.52 (s, 3K), 2.47-2.40 (m, 1H), 2.14-1.88 (m, 6H), 1.71-1.64 (m, 2H),
1.24-1.16 (m, 3H). MS: (M'H m/z = 394.1).

EXAMPLE 39
8-[({3.4-trans)-1-benzy!-4-ethylpyrrolidin-3-yil-1-isopropyl-1,5-dihydro-4H-

pyrazolo[3.4-dlpyrimidin-4-one

Following the procedure for the prepoaration of 6-[(3,4-trans)-1-benzyl-
4-methylpyrrolidin-3-yl]-1-(2-methoxyphenyl)-1,5-dihydro-4H-pyrazolo[3,4-
dlpyrimidin-4-one  but  substituting 5-amino-1-isopropyl-1H-pyrazole-4-
carboxamideand (3,4-trans)-methyl 1-benzyl-4-ethylpyrrolidine-3-carboxylate
provided the title compound. 400 MHz 'H NMR (CD;OD) & 8.01 (s, 1H),
7.38-7.22 (m, 5H), 5.06-5.01 (m, 1H), 3.76-3.64 (m, 2H}), 3.12(t, J=8.71 Hz, .
1H), 3.00-2.91 (m, 2H), 2.87-2.82 (m, 1H), 2.51-2.47 (m, 1H}, 2.30-2.26 (m,
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1H), 1.60-1.50 (m, 2H), 1.49 (d, J= 7.05 Hz, 6H), 3.08 (d, J = 7.5 Hz, 3H).

MS: (M*H m/z = 366.1).
. EXAMPLE 40 _
6-(35.4S)-1-ben JL4 ethylpvyrrolidin-3-yil-1-isopropyi- 1 dlhvdro-4H-

pyrazolo[3 4- d]gynm«dm-ll-on

@L

The racemate was separated on Chiralcel OJ chiral HPLC column,

\,w /
" /

. Mobile Phase 80/20 Heptane/EtOH, Tg = 9.'177, to provide the enantiomer.

400 MHz 'H NMR (CD;0D) § 8.01 (s, 1H), 7.38-7.22 (m, 5H), 5.06-5.01 (m,
1H), 3.76-3.64 (m, 2H), 3.12 (¢, J = 8.71 Hz, 1H), 3.00-2.91 (m, 2H), 2.87-
2.82(m, 1H), 2.51-2.47 (m, 1H), 2.30-2.26 (m, 1H), 1.60-1.50 {m, 2H), 1.49
(d, J=7.05 Hz, 6H), 3.08 (d, J= 7.5 Hz, 3H). MS: (M"H m/z = 366.2).

EXAMPLE 41 :
1-isopropy!-6-{(3S, 4S)-4 methyl-1-[(2-methylpyrimidin- 5-yl)methyﬂpyrrohdm 3.

yl}-1,5-dihydro-4H-pyrazolo[3 4-dlpyrimidin-4-one

(2bs)
'd " >/
0

Following the procedure for the pre:aaration of 1-cyclopentyl-6-{(3,4- .
trans)-4-methyl- 1-(pyridin-3-yimethyl)pyrrolidin-3-yl}-1,5-dihydro-4H- |
pyrazolo[3.4-d)pyrimidin4-one but substituting 1-isopropyl-6-[(35,4S)-4-
methylpyrrolidin-3-yl}-1H-pyrazolo[3,4-d}pyrimidin-4{5H)-one and- 2-
methylpyrimidine-s-carbaldehyde provided the title compound. 400 MHz 'H
NMR (CDs;0D) § 8.68 (s, 2H), 7.97 {s, 1H), 5,08-5.01 {m,- 1H), 3.7853.68 {m,
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2H), 3.08-2.92 (m, 4H), 2.74-2.67 (m, 1H), 2.65 (s, 3H), 2.36-2.32 (m, 1H),

1.48 (d, J = 6.6 Hz, 6H), 1.15 (q, J=7.1Hz, 3H). MS: (M"H m/z = 368.1).
EXAMPLE 42

8-(1-benzyipyrrolidin-3-yi)-1 -c_yclopentyl-1 5-dihydro-4H-pyrazolo[3 4-

dlpyrimidin-4-one

Following the procedure for the preparation of 6-[(3,4-trans)-1-benzyl-
4-methylpyrrolidin-3-yl}-1-(2-methoxyphenyl)-1,5-dihydro-4H-pyrazolo[3,4-
d]pyrimiqin-4-one but substituting S-amino-1-cyclopentyi-1H-pyrazole-4-
carboxamide and methyl 1-benzylpyrrolidine-3-carboxylate provided th.e title
compound. 400 MHz 'H NMR (CDCl3) 6 8.01 (s, 1H), 7.38-7.32 (m, 4H),
7.27-7.23 (m, 1H), 5.12-5.09 (m, 1H), 3.84 (d, J =12.4 Hz, 1H), 3.61 (d, J
=12.4 Hz, 1H), 3.30-3.26 (m, 1H), 3.18-3.14 (m, 1H), 3.01(d, J = 8.9 Hz,
1H), 2.45-2.32 (m, 3H), 2.11-1.80 (m, 7H), 1.71-1.65 (m, 2H).' MS: (M*H
miz = 364.1). '

EXAMPLE 43

yi-1 LS-dihydro-4H-pyrazoIo[3,4-d]pynmvdln-4-one

AN / /\/
\/*-..h/ >,
: /

Following the procedure for the pre;c:aration of 1-cyclopentyl-6-[(3,4-
trans)—4-methyl-1-(pyrid_in-3-yImethyl)pyrrolidin-S-yl]-1 5-dihydro-4H-
pyrazolo[3,4-djpyrimidin4-one but substituting 1-isopropyl-6-((35,4S5)4-
methylpyrrolidin-a-yl]-1H-pyrazolo[3.4-d]pyrimidin-4(5H)-one‘ and 6-
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methoxynicotinaldehyde provided fhe titte compound. 400 MHz 'H NMR

{CDCl3) & 8.02 (s, 2H), 7.72 (m, 1H), 6.77 (d, J = 8.3 Hz, 1H), 3.90 (s, 3H).'

3.73-3.53 (m, 2H), 3.39-3.33 (m, 1H), 3.30 (m, 1H), 2.8 (m, 1H), 2.55-2.40 (m,

1H), 1.9 (m, 1H),' 1.57-1.53 (m, 2H), 1.52-1.47 (m, 6H), 1.19 (d, J = 6.6 Hz,
5  3H). MS: (M*H miz = 383.2). | o

EXAMPLE 44 -

(a)
dipyrimidin-4(5H)-one

s

10 Following the procedure for the preparatlon of 1-cyclopentyl-6-[(3S,4S)-
4-methyIpyrrolidin-S-yI]-1H-pyrazolo[s.4-d]pyrimidin~4(5H)-one but substituting
the 6-[(3.4-trans)-1-benzyl-4-ethylpyrro!idin-3-yl]-1-isopropyl-‘l.5-dihydro—4H'—

-pyrézolo[S,4-d]pyrimidin-4-one provided the title compound. 400 MHz 'H
NMR (CD,OD) & 8.02 (s, 1H), 5.10 (m, 1-H), 3.78-3.60 (m, 3H), 3.32-3.28

15 (m, 1H), 3.10 (m, 1H), 2.62 (m, 1H), 1.65 (m, 1H), 1.58 (m, 1H), 1.49(dd, J

= 6.6, 1.7 Hz, 6H), 097(tJ 7.5 Hz, 3H). MS: (MHm/z 2761)

1.5-dihydro-4H-pyrazolo[3.4-dlpyrimidin-4-one .

\_/

20 ~ Following the procedure for the preparation of 1-cyclopentyl-6-[(3,4-
trans)-4- methyl -1-(pyridin-3-ylmethyl)pyrrolidin-3-yl)-1,5-dihydro-4H- '
pyrazclo[3,4-d]pyrimidin-4-one but substituting 6-((3,4- trans)-4-ethylpyrro||dm-
3-yl)-1-isopropyl-1H-pyrazolo(3,4-d]pyrimidin-4(SH)-cne  and  quinoline-3- :

Rag
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carbaldehyde provided the title compound. 400 MHz 'H NMR (CD30OD) § 8.86
(d, J = 2.1 Hz, 1H), 8.28 (d, J = 1.7 Hz, 1H), 7.98 (d, J = 8.3 Hz, 1H), 7.97'
(s, 1H), 7.89 (d, J = 8.3 Hz, 1H), 7.73-7.68 (m, 1H), 7.58-7.55 (m, 1H), 5.05-
4.98 (m, 1H), 3.94-3.85 (m, 2H), 3.13-3.09 {m, 1H), 3.02-2.84 (m, 3H),

5 2.57-2.52 (m, 1H), 2.39-2.34 (m, 1H), 1.58-1.48 (m, 2H), 1.48:(d. J=6.6 Hz,
gH) 10.87 {t, J = 7.05 Hz, 3H). MS: (M*H m/z = 417.0).

EXAMPLE 45
6-{(3.4-trans)-4-ethyl-1-[(6-methoxypyridin-3-yl Ymethyllpyrrolidin-3-yi}-1-

isopropyl-1.5-dihydro-4H-pyrazolo[3,4-dlpyrimidin-4-one

| n&(" >/
— \,
.. \_/ “jp o

10 Following the proégdure for the preparation of 1-cyclopentyl-6-{(3,4-
trans)-4-methyl-1-(pyridin-3-ylmethyl)pyrrolidin-3-yl}-1,5-dihydro-4H-
pyrazolo[3,4-d]pyrimidin-4-one but substituting 6-((3,4-trans)-4-ethylpyrrolidin-
S-yl)-1-isopropyl-1H-pyrazolo[s.4-d]pyrimidin-4(5H)-one and 6-

15 methoxynicotinaldehyde provided the title compound. 400 MHz 'H NMR
(CDCIs) & 10.83 (brs, 1H), 8.02 (d, J = 2.1 Hz, 1H), 8.00 (s, 1H), 7.69 (dd, J
= 8.7, 2.1 Hz, 1H), 6.77 (d, J = 8.3 Hz, 1H), 4.98-4.94 (m, 1H), 3.89 (s', 3H),
3.69-3.54 (m, 2H), 3.29 (t, J = 8.5 Hz, 1H), 2.98 (d, J = 9.9 Hz, 1H), 2.88-
2.87 (m, 1H), 2.55(m, 1H), 2.18 (m, 1H), 1.81 (m, 1H), 1.60-1.55 {m, 1H),

20  1.51-1.47 (m, 7TH), 0.91 (t, J = 7.5 Hz, 3H). MS: (M*H m/z = 387.0).

EXAMPLE 486

‘ dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one

{
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Following the procedure for the preparation of 1-cyclopentyl-6-[(3,4-
trans)-4-methyl-1-(pyridin-3-yimethyl)pyrrolidin-3-yl]-1,5-dihydro-4H-
pyrazolo[3,4-d]pyrimidin-4-one but substituting 6-((3,4-trans)-4-ethylpyrrolidin-
3-yl)-1-isopropyl-1H-pyrazolo[3,4-d]pyrimidin-4(5H)-one and quinoxaline-6-
carbaldehyde provided the title compound. 400 MHz 'H NMR (CDCl3) § 10.83
(brs, 1H), 8.81 (s, 2H), 7.794d, J = 2.5 Hz, 1H), 8.15-7.92 (m, 3H), 4.99-4.92
(m, 1H), 3.98-3.86 (m, 2H), 3.35 (t, J = 8.7 Hz, 1H), 3.04 (d, J = 9.9 Hz, 1H),
2.92-2.91 (m, 1H), 2.61-2.57 (m, 1H), 2.25-2.2 (m, 1H), 2.02 (t, J = 8.7 Hz,
1H), 1.64-1.52 (m, 1H), 1.50-1.45 (m, 7TH), 0.91 (t, J = 7.5 Hz, 3H). MS:
(M*H m/z = 418.1).

EXAMPLE 47
1-cyclopentyl-6{(35,4S)-1-[{1,3-dimethyl-1H-pyrazol-5-ylimethy!]-4-

methylpyrrolidin-3-yl}-1 5-dihydro—4H-pyrazo|or3 4-dlpyrimidin-4-one
/
/)_J

Foliowing the procedure for the preparation of 1-cyclopentyl-6-[(3,4-
trans)-4-methyl-1-(pyridin-3-yimethyl)pyrrolidin-3-yl]-1,5-dihydro-4H-
pyrazolo[3,4-d]pyrimidin4-one but substituting 1-cyclopentyl-6-{(3S,4S)-4-
methylpyrrolidin-3-yl]-1H-pyrazolo[3,4-d]pyrimidin-4(5H)-one and 1,3-
dimethyl-1H-pyrazole-5-carbaldehyde provided the title compound. 400 MHz
'H NMR (CDCls) § 7.99 (s, 1H), 5.95-5.94 (m, 1H), 5.14-5.09 (m, 1H), 3.87
(s, 3H), 3.81 (s, 1H), 3.66 (q, J = 14.5 Hz, 2H), 3.33 (t, J = 8.3 Hz, 1H), 3.03
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(d, J = 8.9 Hz, 1H), 2.84-2.82 (m, 1H), 2.59-2.55 (m, 1H), 2.44-2.41 (m, 1H),
220219(m 3H), 2.12-1.80 (m, 5H), 170165(m 2H), 1.25-1.18 (m, 3H).

MS: (M*H m/z = 396.1).
EXAMPLE 48

1-cyclopentyl-6-[(3S 4S8
3-yimethyl) pyrrolidin-3-yi}-1.5-dihydro-4H-pyrazolo]3. 4-d]pyr|m|dm-4 one

@
N l \N
NANA
\
. /

\

Ny

Following the procedure for the preparation of 1-cyciopentyl-6-[(3,4-
trans)-4-methyl-1-(pyridin-3-ylmethyl)pyrrolidin-3-yi}-1,5-dihydro-4H-
pyrazolo[3,4-d)pyrimidin-4-one but substituting 1-cyclopentyl-6-[(3S,4S)-4-
methylpyrrolidin-3-yl]-1H-pyrazolo[3,4-d]pyrimidin-4(5H)-one  and 4,5,6,7-
tetrahydropyrazolo[1,5-a]pyridine-3-carbald ehyde provided the title
compound. 400 MHz *H NMR (CDCl3) § 7.99 (s, 1H), 7.35 (s, 1H), 5.16-5.09
(m, 1H), 4.11-4.06 (m, 2H), 3.68 (d, J = 13.3 Hz, 1H), 3.57 (d, J = 13.3 He,

S1H), 3.32 (t, J = 8.7 Hz, 1H), 3.00 (d, J = 9.9 Hz, 1H), 2.94-2.80 {m, 2H),

2.78-2.77 (m, 1H), 2.48-245 (m, 1H), 2.38-2.33 (m, 1H), 2.11-1.83 (m,
11H), 1.73-1.61 (m, 2H), 1.17 (d, J=7.1 Hz, 3H). MS: (M*H m/z = 422.1).

EXAMPLE 49
1-cvclopentyl-6-{(38 4S)-4-methyl-1-[(1-methyl-1H-benzimidazol-2-

yhmethvilpyrrolidin-3-yi}-1.5-dihydro-4H-pyrazolo[3 4-dlpyrimidin-4-one
,
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Following the procedure for the preparation. of 1-cyclopentyl-6-{(3,4-
trans)-4-methyi-1 -(pyridin-s-ylmethyl)pyrkolidin-3-yl]-1 ,5-dihydro-4H-
pyrazolo[3,4-d]pyrimidin-4-one but substituting 1-cyclopentyl-6-[(35,4S)-4-
methylpyrrolidin-3-yl]-1H-pyrazolo[3,4-d]pyrimidin-4(5H)-one .and 1-methyl-
1H-benzold]imidazole-2-carbaldehyde provided the title compound. 400 MHz
‘H NMR (CDCly) 8 7.98 (s, 1H), 7.73 (m, 1H), 7.35 (dd, J = 7.1, 1.2 Hz, 1H),
7.29-7.21 (m, 2H), 5.13-5.09 (m, 1H), 4.114.06 (m, 2H), 3.97 (s, 3H), 3.37 (t,
J = 8.3 Hz, 1H), 3.06 (d, J = 10.4 Hz, 1H), 2.88-2.85 (m, 1H), 2.77-2.73 (m,
1H), 2.16-1.92 (m, 8H), 1.70-1.66 (m, 2H), 1.21 (d. J = 7.1 Hz, 3H). MS:
(M*H m/z = 432.1).

: EXAMPLE 50
1-isopropyl-6-{(3S.458)-4-methyl-1-[(5-methylpyrazin-2-ymethyllpvrrolidin-3-

yi}-1.5-dihydro-4H-pyrazolo[3.4-dipyrimidin-4-one

Following the procedure for the preparation of 1-cyclopentyl-6-{(3,4-
trans)-4-methyl-1-(pyridin-3-yimethyl)pyrrolidin-3-yl]-1,5-dihydro-4H-
pyrazolo[3,4-d]pyrimidin4-one but substituting 1-isopropyl-6-{(3S,4S)-4-
methylpyrrolidin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-4(SH)-one and 5-
methylpyrazine-2-carbaldehyde provided the title compound. 400 MHz 'H
NMR (CDCl3) § 11.4 (brs, 1H), 8.49 (s, 1H), 8.44 (s, 1H), 7.99 (s, 1H), 5.00-
4.93 (m, 1H), 4.00-3.97 (m, 1H), 3.78-3.67 (m, 1H), 3.33 (t, J = 8.3 Hz, 1H),

" 3,04 (d, J = 9.9 Hz, 1H), 2.85-2.82 (m, 1H), 2.65-2.61 (m, 1H), 2.48 (s, 3H),

2.48-2.41 (m, 1H), 2.13(t, J = 8.5 Hz, 1H), 1.46 (dd, J = 11.6,6.6 Hz, 6H),
1.17 (d, J = 7.05 Hz, 3H). MS: (M'H m/z = 368.1).

EXAMPLE 51
6-1(3S 4S)-1-(cinnolin-3-yimethvl)-4-methylpyrrolidin-3-yl}-1-cyclopentyi-1,5-

dihydro-4H-pyrazolo[3,4-dlpyrimidin-4-one
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Following the procedure for the" preparation of 1-cyclopentyl-6-{(3,4-
trans)-4-methyl-1-(pyridin-s-ylniethyl)pyrrolidin-3-yl}-1,5-dihydro-4H-
pyrazolo[S.4-d]pyrimidin-4-one‘ but substituting 1-cyclopentyl-6-{(3S,45)-4-

5 methylpyrrolidin-s-yl]-1H-pyrazolo[3.4-d]pyrimidir_1-4(5H)-one and cinnoline-3-
carbaldehyde provided the title compound. 400 MHz 'H NMR (CDCls) 5 8.49
(d, J=8.7 Hz, 1H), 8.16 (s, 1H), 8.01 (s, 1H), 7.83(d, J=7.9 Hz, 1H), 7.83;
7.81 (m, 1H), 7.79-7.71 (m, 1H), 5.16-5.09 (m, 1H), 4.47-4.44 (m, 1H),
4.35-4.32 (m, 1H), 3.49-3.45 (m, 2H), 3.10-3.07 (m, 1H), 2.87-2.71 (m, 2H),

10 2.49-2.48 (m, 1H), 2.23 (m, 1H), 2.11-1.87 (m, SH), 1.73-1.63 (m, 2H), 1.22
(d, J=7.1Hz, 3H). MS: (M"H m/z = 430.1). '

EXAMPLE 52
(a) 1-cyclopentyl-8-{{3 4-trans)-4-(trifluoromethvl}pyrrolidin-3-yi]-1H-

pyrazolo{3 4-dlpyrimidin4(5H)-one

L)

15 A
Fallowing the procedure for the preparation of 1-cyclopentyl-6-{(35,4S)-

4-methylpyrrolidin-3-yl}- 1H-pyrazolo[3,4-d]pyrimidin-4{5H)-one but substitu'ting
the 6-[(3,4-trans)-1-benzyl-4-(trifiuoromethy!)pyrrolidin-3-yl)-1-cyclopentyl-1,5-
dihydro-4H-pyrazo!o[3,4-d]pyrimidin-4-one provided the title compound. 400

20 MHz 'H NMR (CD;OD) 5 7.98 (s, 1H), 5.23 (m, 1H), 3.73 (m, 1H), 3.42 (m,
2H), 3.10 (m, 2H), 2.19-1.82 (m, 7H), 1.75 (m, 2H), 1.23-1.19 (m, 3H).
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(b) 1-cyclopentyi-8-[(3 4-trans)-1-(quinoxalin-6-yimethyl)-4-
(trifluoromethyl)pyrrolidin-3-yi]-1,5-dihydro-4H-pyrazolo(3.4-d]pyrimidin-4-one

Rag)
Qo O

Following the procedure for the preparation of 1-cyclopentyl-8-[(3.4-
5  trans)-4-methyl-1-(pyridin-3-yimethy!)pyrrolidin-3-yl)-1,5-dihydro-4H-
pyrazolo[3,4-d]pyrimidin-4-one but substituting 1-cyclopentyl-6-[(3,4-trans)-4-
(trifiuoromethyl)pyrrolidin-3-yl]-1H-pyrazolo[3,4-d])pyrimidin-4(5H)-one and
quinoxaline-6-carbaldehyde provided the title compound. 400 MHz 'H NMR
(CDCl3) 6 8.80 (s, 1H), 8.08 (d, J =8.3 Hz, 1H), 7.89 (m, 1H), 7.86-7.83 (m, |
10 1H), 5.13-5.10 (m, 1H), 4.88 (s, 1H), 3.96-3.88 (m, 2H), 3.50-3.35 (m, 2H),
| 3.17 {t, J = 9.9 Hz, 1H), 3.03-2.98 (m, 1H), 2.92-2.88 (m, 1H), 2.79-2.75 (m,
1H), 2.11-1.90 (m, 6H), 1.71-1.85 (m, 1H).

EXAMPLE 53 ’
1-cyclopentyl-6-{{3S.4S)-4-methyi-1-[(2-methylpyrimidin-4-yl\methyllpyrrolidin-

18  3-yl}-1,5-dihydro-4H-pyrazolo[3 4-dlpyrimidin4-one

,
A0
\

0T

Following the procedure for the preparation of 1-cyclopentyl;6-[(3,4- v
trans)-4-methyl-1-(pyridin-3-yimethyl)pyrrolidin-3-yl}-1,5-dihydro-4H-
pyrazclo{3,4-d]pyrimidin4-one but substituting 1-cyclopentyl-6-[(35,4S)-4-

20  methylpyrrolidin-3-yl}-1H-pyrazolo[3,4-d]pyrimidin-4(5H)-one _and 2-
methylpyrimidine-4-carbaldehyde provided the title compound. 400 MHz 'H
NMR (CDCl3) & 8.80 (d, J = 5.4 Hz, 1H), 8.03 (s, 1H), 7.24 (s, 1H), 5.18-5.10
(m, 1H), 3.87-3.94 (m, 1H), 3.72-3.68 (m, 1H), 3.40 (t, J= 8.3 Hz, 1H), 3.15




p

'y

WO 2008/139293 PCT/1B2008/001125

-86-

(d, J = 9.5 Hz, 1H), 2.89 (m, 1H), 2.73 (s, 3H), 2.68-2.63 (m, 1H), 2.53-247
(m, 1H), 2.15-1.89 (m, 7H), 1.74-1.65 (m, 2H), 1.21(d, J=7.1 Hz, 3H). MS:

(M*H m/z = 384.1).

EXAMPLE 54
5 1-cvc!owtvlfs-I(SS.ASM-([2-!dimethv!amino)ovrimidin—4-vllmethyl}-4-

methylpyrrolidin-3-vi}-1 .5-dihxdro-4H-pvr§zolo[3.4-d]pyrimidin-4-one
&
db
——n
\

Following the procedure for the preparation of 1-cyclopentyl-6-{(3.4-

trans)-4-methyl-1-(pyridin-3-ylmethyl)_pyrrolidin-:i-yl}-1,5-dihydro-4H- o

10 pyrazolo[3,4-d]pyrimidin-4-one but substitufing 1-cyclopentyl-6-[(3S,4S)-4-

methylpyrrolidin-3-yl]-1H-pyrazolo(3,4-d]pyrimidin-4(SH)-one and 2-

(dimethylamine)pyrimidine-4-carbaldehydeprovided the title compound. 400

MHz '"H NMR (CDCl3) § 8.24-8.21 (m, 1H), 8.00-7.99 (m, 1H), 6.52-6.50 (m,

1H), 5.13-5.10 (m, 1H), 3.72-3.68 (m, 1H), 3.56-3.52 (m, 1H), 3.46-3.40 (m,

15 3H), 3.17-3.11 (m, 7TH), 2.84-2.82{m, 1H), 2.64-2.60 (m, 1H), 2.44-2.38 (m,

" 1H), 2.06-1.92 (m, 5H), 1.66-1.65 (m, 2H), 1.20-1.16 (m, 3H). MS: (M'H
miz = 423.1). '

QJ

EXAMPLE 55
(a) 1-cyclopentyl-6-[(3.4-trans)-4-cyclopropylpyrrolidin-3-yil-1H- pvrazolo[3 4-

20 dlpyrimidin-4(5H)-one.

N N
Wk
O

Following the procedure for the preparation of 1-cyclopentyl-8-[(3S,4S)-
4-methylpyrrolidin-3-yl]-1H-pyrazolo[3,4-d]pyrimidin-4(5H)-one but substituting
6-[(3,4-trans)-1-benzyl-4-cyclopropylpyrrolidin-3-yl]-1-cyclopentyl-1,5-dihydro-
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4H-pyrazolo[3,4-d)pyrimidin-4-one provided the title compound. 400 MHz 'H
NMR (CDCla) & 8.08-7.94 (m, 1H), 5.17-5.10 (m, 1H), 3.39-3.34 (m, 1H),
3.29-3.28 (m, 2H), 3.17-3.14 (m, 1H), 2.13-1.81 (m, 7H), 1.78-1.67 (m, 3H),
0.82 (m, 1H), 0.47-0.44 (m, 2H), 0.13-0.08 (m, 2H). MS: (M'"H m/z = 314.2).
5 (b) 1-cyclopentyl-8-{(3.4-trans)-4-cyclopropyl-1-[(5-methyipyrazin-2- -

Following the procedure for the preparatioh of 1-cyclopentyl-6-[(3S,4S)-
4-methylpyrrolidin-3-yl]-1H-pyrazolc[3,4-d]pyrimidin-4(5H)-one but substituting
10  1-cyclopentyl-6-[(3,4-trans)-4-cyclopropylpyrrolidin-3-yl}-1H-pyrazolo[3,4-
d]pyrimidin-4(SH)-one and 5-methylpyrazine-2-carbaldehyde provided the title
compound. 400 MHz 'H NMR (CDCly) § 8.52 (d, J = 0.8 Hz, 1H), 8.46 (s,
1H), 8.00 (s, 1H), 5.14-5.10 (m, 1H), 4.04-4.01 (m, 1H), 3.78-3.75 {m, 1H),
3.35 (t, J = 8.7 Hz, 1H), 3.15-3.09 (m, 2H), 2.66-2.64 (m, 1H), 2.52 (s, 3H),
15 2.38 (t, J= 8.7 Hz, 1H), 2.11-2.01 {m, 3H), 1.86-1.81 (m, 2H), 1.73-1.65{m,
2H), 1.24-1.20 (m, 1H), 0.59-0.83 (m, 2H), 0.53-0.49 (m, 2H), 0.23-0.11 (m,
2H). MS: (M*H m/z = 420.1). ' '

EXAMPLE &6 _
3 4-trans)-4-cyclopropyl-1-{quinoxalin-6-y!methyl

20  3.yll-1.5-dihydro-4H-pyrazolo[3.4-dleyrimidin-4-one
o

~ Following the procedure for the preparation of 1-cyc|openfy|—6-[-(3S.4S)-
4-methylpyrrolidin-3-yl]-1H-pyrazolo[3,4-d]pyrimidin-4(SH)-one but substituting
1-cyclopentyl-6-[(3,4-trans)-4-cyclopropylpyrrolidin-3-yl]-1H-pyrazolo[3,4-
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d]pyrimidin-4(5H)-one and quinox'aline-e-carbéldehyde provided 'the title
compound. 400 MHz 'H NMR (CDCls) § 8.82 (s, 2H), 8.14 (d, J = 8.7 Hz,
1H), 8.00 (s, 2H), 7.96-7.94 (m, 1H), 5.16-5.09 (m, 1H), 3.98-3.95 {m, 2H),
3.35 (t, J = 8.3 Hz, 1H), 3.15-3.08 (m, 2H), 2.70 (m, 1H), 2.27 {m, 1H),
2.15-1.88 (m, 6H), 1.74-1.62 (m, 3H), 0.91-0.87 (m, 1H), 0.55-0.47 (m, 2H),
0.21-0.09 (m, 2H). MS: (M*H m/z = 456.1).

EXAMPLE 57 .
1-cyclopentyi-6-[(3 4-trans)-4-cyclopropyl-1 -methylpyrrolidin-3-vil-1,5-dihydro-

4H-pyrazolo{3 4-dipyrimidin-4-one

&) [
/

Following the procedure for the preparation of 1-cyclopentyl-6-[(3S.4S)-
4-methylpyrrolidin-3-yl]- 1H-pyrazolo[3,4-d)pyrimidin-4(SH)-one but substituting
1-cyclopentyl-6-[(3,4-trans)-4-cyclopropyipyrrolidin-3-yl}-1H-pyrazolo[3,4-
d]pyrimidin-4(5H)-one and formaldehyde provided the title compound. 400
MHz "HNMR (CDCly) 8, 8.01 (s, 1H), 5.18-5.11 (m, 1H), 3.31 (d, J = 8.7 Hz,
1H), 3.14-3.13 (m, 1H), 3.06 (d, J=9.8 Hz, 1H), 2.57 (m, 1H), 2.43 (s, 3H),
2.14-1.91 {m, 7H); 1.75-1.64 (m, 3H), 0.91-0.82 (m, 1H), 0.53-0.50 (m, 2H),
0.20-0.14 (m, 2H). MS: (M*H m/z = 328.2).

EXAMPLE 58
6-[(3.4-trans)-1-benzyl-4-methylpyrrolidin-3-yl]-1-ethyl-1,5-dihydro-4H-

pyrazolo[3.4-d]pyrimidin-4-one

°
. » \,
: /N
Following the procedure for the preparation of 6-{(3,4-trans)-1-benzyl-
4-methylpyrrolidin-3-yl}-1-(2-methoxyphenyl)-1,5-dihydro-4H-pyrazolo{3,4-
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d)pyrimidin-4-one but substituting 5-amino-1-ethyl-1H-pyrazole-4-
carboxamide provided the title compound. 400 MHz 'H NMR (CDCls) § 8.02
(s, 1H), 7.42-7.27 {m, SH), 4.38-4.30(m, 2H), 3.83-3.80 (m, 1H), 3.63-3.59
(m, 1H), 3.48-3.35 (m, 1H), 2.89(d, J = 10.3 Hz, 1H), 2.83-2.80 {m, 1H),
5 2.55-2.50 (m, 1H), 2.44-2.378 (m, 1H), 1.95-1.90 (fn, 1H), 1.47 (t, J=7.1 Hz,
3H), 1.22 (t, J=10.3 Hz, 3H). MS: (M'H m/z = 338.1).
EXAMP.LE 59

10 °
Following the procedure for the preparation of 1-cyclopentyl-6-[(3S,4S)-

4-methylpyrrolidin-3-yl]-1H-pyrazolof3,4-d)pyrimidin-4(5H)-one but substituting
6-[(3S,4S)-1-benzyl-4-ethylpyrrolidin-3-yl]-1-isopropyl-1,5-dihydro-4H-
pyrazolo[3,4-d]pyrimidin-4-one provided the title compound. 400 MHz H
15 NMR (CD;0D) § 8.02 (s, 1H), 5.10 ({m, 1H), 3.78-3.60 (m, 3H), 3.32-3.28
(m, 1H), 3.10 (m, 1H), 2.62 {m, 1H), 1.65(m, 1H), 1.58 (m, 1H), 1.49 (dd, J
= 6.6, 1.7 Hz, 6H), 0.97 (t, J = 7.5 Hz, 3H). MS: (M*H m/z = 276.1).
(b) 6-{(3.4-trans)-4-ethyl-1-[(2-methylpyrimidin-5-yimethvllpyrrolidin-3-yl}-1-
isopropyl-1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one '
‘

h\/"’”ﬂwg/"\r/"/\u

\")\/

Following the procedure for the preparation of 1-cyclopentyl-6-[(3S,4S)-
4.-methylpyrrolidin-3-yl]-1H-pyrazolo[3,4-d]pyrimidin-4(5H)-one but substituting
6-((3S,4S)-4-ethylpyrrolidin-3-yl)-1-isopropyl-1H-pyrazolo[3,4-d}pyrimidin-

20
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4(5H)-one and 2-methylpyrimidine-5-carbaldehyde provided the title
compound. 400 MHz *H NMR (CDCl3) § 10.8 (brs, 1H), 8.62 (s, 2H), 8.01 .(s,'
1H), 5.00-4.83 (m, 1H), 3.66 (s, 2H), 3.25-3.20 (m, 1H), 3.02 ‘(d.' J=9.8 Hz,
1H), 2.95-2.92 (m, 1H), 2.70 (s, 3H), 2.62-2.58 (m, 1H), 2.28-2.23 (m, 1H),
1.98 (t, J = 8.7 Hz, 1H), 1.62-1.52 (m, 1H), 1.48 (t, J = 6.6 Hz, 6H), 1.46-
1.42 (m, 1H), 3.08 {t, J=7.5 Hz, 3H). MS: (M*H m/z = 382.2).

EXAMPLE 60
{a) 1-(tetrahydro-2H-pyran-4-yl)hydrazine
. “’N\

NH

To a solution of tetrahydropyran;-one (71.6 g, 715 mmol) in methanal
(2 L) was added tert-butyl&:arbazate (100 g, 758 mmol) at ambient temp. The. -
mixture was stirred at ambient temp for 20 h. The reaction mixture was
concentrated under reduced pressure to dryness to afford a white solid (154
g). To a suspension of the white solid (154 g, 715 mmol) in water (1 L) was
added acetic acid (500 mL, 8.73 mol) and the mixture was stirred for 30 min to
get a clear solution. To this solution, solid NaCNBHas (44.5 g, 708 mmol) was
added portion-wise. The mixture Was stirred at ambient temp for 2 h. The
mixture was then trénsferred to a 12 L flask, cooled to 0 °C, and quenchéd
with 1N NaOH (8.73 L, 8.73 mol). The mixture was extracted with CH,Cl; (3 x
3 L) and dried over Na,S0Os. The organic layer was filtered and concentrated
to afford a white solid (164 g, contains ~15% of N-acetyl-N'-Boc-hydrazine
derivative).. Chromatography [silica, ethyi acetate/MéOH (95:5] gave 94 g of
90% pure boc-hydrazine. A solution of boc-hydrazine (50 g, 231 mmol) in.
methanol (500 mL) was added a solution of HCI in dioxane (462 mL, 1.85 mol,
4.0 M). The mixture was stirred at ambient temp overnight. Concentration of
the reaction mixture under reduced pressure afforded the title compound as a
white solid (43 g, 98%). 400 MHz 'H NMR (DMSO) § 3.85-3.82 (m, 2H),
3.27-3.21 (m, 2H), 3.13-3.05(m, 1H), 1.88-1.84 (m, 2H), 1.48-1.38 (m, 2H).
MS: (M+H m/z = 117.2).
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(b) 5-amino-1-(tetrahvdro-ZH-Mgn-4--vl)-1H-pyrazole-A-carbonitriIe

N,

To a mixture of 1-(tetrahyerpyran-4-y|)hydrazine di-hydrogen
chloride (18g, 26 mmol) in 200 mL of EtOH was added EtsN (30g, 40 mL, 288
mmol) at 0°C (ice bath). The resulting mixture was stirred for 1 h, then a
solution of 2-(ethoxymethylene)malononitrite (12 g, 96 mmol) in 100 mL of
EtOH was added slowly to keep the reaction temp below 5 °C. This mixture
was stirred at ambient temp o'v'emight and then heated to reflux for 2 hr. After
removal of the solvent-under vacuum, the residue was washed with 300 mL of -
water. The solid was collected, washed with additional 200 mL of water, 200
mL of 1:1 of hexane and ether, dried to give 17 g of yellow solid. 400 MHz 'H
NMR (CD,OD) 8§ 7.71 (s, 1H), 4.29-4.21 (m, 1H), 4.02 (dd, J = 11.6, 4.6 Hz,
2H), 3.28 (t, J= 1.7 Hz, 2H), 2.12-2.02 (m, 2H), 1.80-1.76 (m, 2H). MS:
(M*H m/z = 193.1),

(c) 5-amino-1-(tetrahydro-2H-pyran-4-yl)-1H-pyrazole-4-carboxamide

e
RS

A stirred solution of 5-amino-1-(tetrahydro-2H-pyran-4-yl)-1H-pyrazole-
4-carbonitrile (~228 mmol) in ethano! (300 mL) was treated with 35% aqueous
H;O; (100 mL) followed by aqueous ammonia (300 mL). The reaction mixture
was stirred for 48 h at ambient temp and then quenched with ag saturated
sodium thiosulfate (800 mL) and concentrated under reduced pressure to
remove most of the ethanol. The resulting solid was removed by filtration and
washed with water (2 x 200 mL) and ether {2 x 150 mL). The solid was dried
in vacuo to constant weight (31 g, 65% yield for 2 steps). 400 MHz 'H NMR
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(CDa1OD) § 7.67 (s, 1H), 4.27-4.21 '(m 1H), 4. 03 {dd, J= 116, 4.6 Hz, 2H), -
3.28 (t, J= 1.7 Hz, 2H), 2.14-2.04 (m, 2H) 1.81-1.78 (m, 2H). MS: (MH
miz = 382. 2) .

(d)
1)-1,5-dihydro-4H-pyrazolo{3 4-dlpyrimidin-4-one

Qe O
e

To a mixture of 5-amino-1-(tetrahydro-2H-pyran-4-yl-1H-pyrazole-4-
carboxamide (6.0 g, 28.54 mmol) and (3,4-trans)-methyl 1-benzyi-4-'
methylpyrrolidine-3-carboxylate (13.3 g, 57.08 mmol) was added molecular
sieves (pellets). To the stirred mixture was added a 1.0 M solution of t-BuOK
in THF (57.1 mi, 57.08 mmol) and the resulting mixture was heated at reflux
under an atmosphere of nitrogen with vigorous stirring overnight. Ahalysis of
the reaction mixture by LC/MS indicated consumption of the starting material.
The reaction mixture was cooled to ambient temp and solids were.removed by
filtration. Th_e solids were washed with EtOAc (2 x) and the combined filtrates
were concentrated under reduced pressure. The remainder was partitioned
between CHCl, and H;O and the aqueous and organjc layers were
separated. The aqueous phase was extracted with- CH2Cl; (1 x) and the

combined organic extracts were dried over Na,SQ;, filtered and concentrated
under reduced pressure. The remaining residue was purified by
chromatography (silica gel, 1 % Et;N in £tOAc) to afford the title compound
(7.8 g, 70% yield) as an off-white solid. 400 MHz 'H NMR (CDCls) & 8.02 (s,
1H), 7.39-7.25 (m, 6H), 4.834.75 (m, 1H), 4.14-4.09 (m, 2H), 3.82 (m, 1H),
3.62-3.54 (m, 3H), 3.39-3.37 (m, 1H), 3.00 (m, 1H), 2.83(m, 1H), 2.66-2.27
(m, 4H), 2.10-1.83 (m, 3H), 1.20 (d, J = 6.6 Hz, 3H). MS: (M"H m/z = 394.2).
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EXAMPLE 61 _
6-1(3S,4S)-1-benzyl-4-methvlpyrrolidin-3-yl]-1-(tetrahydro-2H-pyran-4-yi)-1.5-

dihydro-4H-pyrazolo[3 4-dIpyrimidin-4-one
’\—— ¢>

The racemate of Example 60 was separated on Chiraicel OD-H chiral
HPLC column, Mobile Phase 70/30 Heptane/EtOH, Tr = 11.465, to provide
the enantiomer. 400 MHz H NMR (CDCl3) & 8.02 (s, 1H), 7.39-7.25 {m,
6H), 4.82-4.76 (m, 1H), 4.14-4.09 (m, 2H), 3.82-3.79 v(m, 1H), 3.62-3.54 (m,
3H), 3.37(d, J=8.7 Hz, 1H), 3.00(d, J=8.9Hz,1H), 2.79 (dd, J=6.3, 2.5
Hz , 1H), 2.52-2.48 (m, 1H), 2.42-2.30 (m, 3H), 1.94-1.82 (m, 3H), 1.20 (d, J
= 6.6 Hz, 3H). MS: (M'H m/z = 384.2).

EXAMPLE 62

(a) (3 4-transl ethyl-1-benzyl-4-(2,2 2-trifluoroeth I‘ rrolidine-3-carboxylate

o

%(

Following the procedure for the preparation. of (3,4-trans)-methyl-1-
benzyl-4-methylpyrrolidine-3-carboxylate but substituting (E)-methyl-5,5,5-
trifluoropent-2-encate provided the title compound. 400 MHz 'H NMR (CDCl3)
§ 7.32-7.21 (m, 5H), 4.18-4.10 (m, 2H), 3.67-3.55 (m, 2H), 2.90-2.63 (m, -
4H), 2.43-2.34 (m, 2H), 2.24-2.15 (m, 1H), 1.27-1.22 (m, 3H), 0.88-0.85
(m, tH). ' ’

(b) 8-[(3.4-trans)-1-benzyl-4-(2.2 2-trifluoroethylipyrrolidin-3-yil-1-cyclopentyl-

1.5-dihydro-4H-pyrazolol3,4-dipyrimidin-4-one
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Following the procedure for the preparation of 6—[(3,4-frans)-1-benzyl-
4-methylpyrrolidin-3-yi]-1-(2-methoxyphenyl)-1,5-dihydro-4H-pyrazolo[3,4-
d]pyrimidin4-one but substituting 5-aminb-1-cyc|openty!-1H-pyrazole-4-

‘ 5 carboxamide and (3.4-trans)—ethyl~1-benzyl-4-(2,2,2-’triﬂuoroethyl) ‘pyrrolidine-
~ 3-carboxylate provided the title compound. 400 MHz 'H NMR (CDCls) 5 8.02
_ (s, 1H), 7.36-7.26 (m, 5H), 5.12-5.08 (m, 1H), '3.85-3.81 {(m, 1H), 3.60-3.57
‘ (m, 1H), 3.42 (t, J = 8.3 Hz, 1H), 3.02-2.96 {m, 2H), 2,64 (m, 1H), 2.53-2.44
(m, 2H), 2.34-1.89 (m, 6H), 1.81-1.62 (m, 4H). '
10 EXAMPLE 63

(a) 1-(4.4-difluorocyclohexyl)hydrazine

L)
\KH

To a solution of 4,4-diﬂuorocy::|oh'exano( (0.9g) in toluene was added

triphenyl phosphine (2.6g) andi di--butyldiazacarboxalate (1.82g) and the

16  reaction mixture stirred for 18 h. The reaction mixture was concentrated and

V methanol was added (13mL). To the methanol solution HCI in dioxane (4M,

‘ 13 mL) was added. The reaction mixture was stirred for 3 h and concentrated.
= The reaction mixture was partitioned between water and ethyl acetate. The

£

“layers were separated and the aqueous layer was extracted 3x with ethyl

. 20 acetate.. The organic layer was dried with magnesium sulfate, filtered and
concentrated.  The title compound was used without purification in the
preparation of 5-amino-1-(4,4-diﬂuorocyclohexyl)-1H-pyrézole-4-carbpnitri|e.
400 MHz 'H NMR (CD3OD) § 2.15-2.07 (m, 4H), - 2.00-1.81 (m, 2H), 1.68-
1.58 (M,2H). (M*H m/z = 279.0).
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(b) 5-amino-1-(4 4-diflusrocyclohexyl)-1H-pyrazole-4-carbonitrile

Following the procedure for the preparation of 5-amino-1-(2-'
methoxyphenyl)-1H-pyrazole-4-carbonitrile but substituting 1-(4,4-
5 difluorocyclohexyl)hydrazine provided the title compound. 400 MHz ‘H NMR
 (CDCls) 8 7.5(m, 1H), 3.90 (m, 1H), 2.40-1.00 (m, 8H).
(c) 5-amino-1-(4 4-difluorocyclohexyl)-1H-pyrazole-4-carboxamide

o - >

@

Following the procedure for tl';e preparation of 5-amino-1-(2-

10  methoxyphenyl)-1H-pyrazole-4-carboxamide but substituting 5-’amino—1-(4,4-,
difluorocyclohexyl)-1H-pyrazole-4-carbonitrile provided the title compound.

400 MHz 'H NMR (CD,0D) & 8.01(s, 1H), . 4.19 (m, 1H), 2.22-1.90 (m, 8H).

(d) B-[(3.4-trans)-1-benzyl-4-methyipyrrotidin-3-yl]-1-(4.4-difluorocyclohexyl)-

1 ,5-dihvdro-4H-pyrazblo[3,4-d]gyrimidin-4~on

' AK)EE\
Following the procedure for the preparatlon of 6-[(3,4-trans)-1-benzyl-
4-methylpyrrolidin-3-yl)-1-(2-methoxyphenyl)-1,5-dihydro-4H-pyrazolo(3,4-

d)pyrimidin-4-one but substituting 5-amino-1-(4,4-diflucrocyclohexyl)-1H-
pyrazole-4-carboxamide provided the title compound. 400 MHz 'H NMR




WO 2008/139293 _PCT/IB2008/001125

-96-

(CDCla) § 8.00 (s, 1H), 7.40-7.25 (m, 5H), 4.73-4.67 (m, 1H), 3.85-3.82 (m,
1H), 3.64-3.61 (m, 1H), 3.38 (t, J = 8.7 Hz, 1H), 3.00 (m, 1H), 2.83 (m, 1H),
2.56-2.52 (m, 1H), 2.43-225 (m, 5H), 2.04-1.80 (m, 5H), 1.20(d, J=7.1 Hz,

3H). MS: (M H miz = 428.1).

5 EXAMPLE 64
(a) 5-amino-1-(2,2 2-trifluoroethyl)-1H-pyrazole-4-carbonitrile

Following the procedure for the preparation of 5-amino-1-(2-
methoxypheny!)-1H-pyrazole-4-carbonitrile  but  substituting 1-(2,2,2-
10 trifluoroethyl)hydrazine provided the title compound. 400 MH2z 'H NMR
‘ (CDCl3) 8 7.60 (s, 1H), 4.59 (m, 2H), 4.40 (brs, 2H). ‘
(b) 5-a2mino-1-(2,2, 2-trifluoroethyl)-1H-pyrazole-4-carboxamide

@

nN

Wy L
CFy

Following- the procedure for the preparation of 5-amino-1-(2-
15 methoxyphenyl)-1H-pyrazole-4-carboxamide but substituting 5-amino-1-
(2,2,2-triﬂuoroethyl)-1 H-pyrazole-4-carbonitrile proVided the title compound.
400 MHz 'H NMR (DMSO0) 8 7.75 (s, 1H), 7.30 (brs, 1H), 6.78 (brs, 1H) 6.58
{m, 2H), 4.88 (m, 2H).

(c)
. 20 dihydro-4H-pyrazolo[3.4-d r|m|d|n-4 one

o - 5«

F

Following the 'procedure for the pre;;aration of 6-[(3,4-trans)-1-benzyl-
4-methylpyrrolidin-3-yi}-1-(2-methoxyphenyl)-1,5-di hydro-4H-pyrazolo{3,4-

u
N
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d)pyrimidin-4-one but substituting 5-amino-1-(‘v2,2.2-triﬂuoroethyl)-1H-pyrazoie-
4-carboxamide provided the title compound. 400 MHz 'H NMR (CDCl) &

-8.15 (s, 1H), 7.59-7.57 (m, 2H), 7.44-7.41 (m, 3H), 4.96-4.88 (m, 2H), 4.22-

4.11 (m, 2H), 3.57-3.37 (m, 4H), 2.85 (m, 2H), 1.26-1.23 ({m, 3H). MS: (M*H

m/z = 392.1).

EXAMPLE 65
1-isopropyl-8-[(3S.4S)4-methyi-1-(1 5-naphthyridin-4-yimethy!)pyrrolidin-3-yll-

1,5-dihydro-4H-pyrazolo[3,4-d|pyrimidin-4-one

»

Q2

Following the procedure for the preparation of 1-cyclopentyl-6-[(3,4-
trans)-4-methyl-1 -(pyridin-3-ylmvethyl)pyrrolidin-S-yl]-1 5-dihydro-4H--
p'yrazolo[3.4-d]pyrimidin-4-one but substituting 1-isopropyl-6-[(3S,4S)-4-
methylpyrrolidin-3-yl}-1H-pyrazolo[3,4-d}pyrimidin-4(5H)-one and 1,8-
naphthyridine-4-carbaldehyde provided the title compound. 400 MHz H NMR '
(CDCls) 6 9.08-8.08 (m, 1H), 8.95-8.87 {m, 1H), 8.44-8.39 (m, 1H), 8.00 (s,
1H), 7.73-7.70 (m, 1H), 7.67-7.64 (m, 1H), 5.00-4.96 (m, 1H), 4.56-4.53 (m,
1H), 4.33-4.29 (m, 1H), 3.34 (t, J=B.3 Hz , 1H), 3.19(d, J= 9.5 Hz , 1H),
2.91-2.82 (m, 2H), 2.47-2.43 (m, 1H), 2,12 (t, J=8.3 Hz, 1H), 1.48(dd, J =
9.9, 6.6 Hz, 6H), 1.18(d, J=7.1 Hz, 3H). MS: (M'H m/z = 404.2).

EXAMPLE 66
1-isopropyl-6-[(3S.45)-4-methyl-1-(1,8-naphthyridin-4-yimethyl)pyrrolidin-3-yil-

1.5-dihydro-4H-pyrazolo[3.4-d]pyrimidin-4-one
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Following the procedure for the preparétion of 1-cyclopentyl-6-{(3,4-
trans)-4-methyl-1-(pyridin-3-yimethyl)pyrrolidin-3-yl]-1,5-dihydro-4H- ’
pyrazolo[3,4-d]§yrimidin-4-one but substituting 1-isopropyl-6-[(3S,4S)-4-
methylpyrrolidin-3-yl]-1H-pyrazolo[3,4-d]pyrimidin-4(SH)-one and 1.8-
naphthyridine-4-carbaidehyde provided the title compound. 400 MHz 'H NMR
(CDCl3) § 9.15 (dd, J = 4.1, 1.7 Hz, 1H), 9.07 (d, J= 4.6 Hz, 1H), 8.69 (dd, J
= 8.3, 1.66 Hz, 1H), 7.99 (s, 1H), 7.69-7.65 (m, 1H), 7.46 (d, J = 4.6 Hz,
1H), 5.00-4.93 (m, 1H), 4.14 (s, 3H), 3.26 (t, J=8.3 Hz, 1H), 3.03 (d, J =
9.5 Hz, 1H), 2.92-2.90 (m, 1H), 2.80-2.76 (m, 1H), 2.52-2.43 (m, 1H), 1.50-
1.46 (m, 6H),' 1.20 (d, J = 6.6 Hz, 3H). MS: (M'H m/z = 404.1).

. EXAMPLE 67 o :
1.isoprepyl-6-[3S,4S5)-4-methyl-1 -(quinoIin-4-vlmethvl)Dvrrolidin-B-vll-1_ S5-

dihydro-4H-pyrazolo[3 4-dipvrimidin-4-one

/

Following the procedure for the prep;ration of 1-cyclopentyl-6-[(3,4-
trans)-4-methyl-1-(pyridin-3-ylmethyl)pyrrolidin-3-yi}-1,5-dihydro-4H-
pyrazolo{3,4-d]pyrimidin-4-one but substituting 1:-isopropyl-6¥[(3s,4S)-4-
methylpyrrolidin-3-yl]-1H-pyrazolo[3,4-d]pyrimidin-4(5H)-one and quinoline-4-
carbaldehyde provided the title compound. 400 MHz 'H NMR (CDCls) &
10.63 (brs, 1H), 8.85 (d, J = 4.6 Hz, 1H), 8.26-8.24 (m, 1H), 8.13-8.11 (m,
1H), 7.99 (s, 1H), 7.77-7.69 {m, 2H), 7.39 (d, J = 4.6 Hz, 1H), 5.00-4.94 (m,
1H), 4.13 (d, J = 3.3 Hz, 2H), 3.32 (t, J = 8.3 Hz, 1H), 3.06 (d, J = 9.5 Hz,
1H), 2.89-2.87 (m, 1H), 2.74-2.70 (m, 1H), 2.46-2.42 (m, 1H), 2.04(t, J=8.7
Hz, 1H), ‘1.48 (dd, J =129, 7.1 Hz, 6H), 1.20(d, J = 7.1 Hz, 3H). MS: (M+H

m/z 403.2).

EXAMPLE 68
1-isopropyl-6-[(3S,4S)-4-methyl-1-(pyrido[2,3-blpyrazin-8-yimethyl}pyrrolidin-

3.yll-1,5-dihydro-4H-pyrazolo[3.4-dlpyrimidin-4-one .
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Following the procedure for the preparation of 1-cyclopentyl-6-[(3.4-
trans)-4-methyl-1-(pyridin-3-yimethyl)pyrrolidin-3-yl]-1,5-dihydro-4H-
pyrazolo[3,4-d]pyrimidin-4-cne  but substituting  1-isopropyl-6-[(3S,48)-4-
methylpyrrolidin-s-yl]-1H-pyrazolo[3,4-d]pyrimidin-4(SH)-one and pyrido[2,3-
b)pyrazine-8-carbaldehyde provided the title compound. 400 MHz ‘H NMR
(CDCls) & 10.00 (brs, 1H), 9.16-8.10 (m, 3H), 8.00 (s, 1H), 7.78 (m, 1H),
5.00-4.97 (m, 1H), 4.63-4.58 (m, 1H), 4.34-4.18 (m, 1H), 3.30 (m, 1H), 3.27
(m, 1H), 2.92-2.77 (m, 2H), 2.49-2.38 (m, 1H), 2.09-1.97 (m, 1H), 1.48 (dd,

J=10.8, 6.6 Hz, 6H), 1.20 (d, J = 6.6 Hz, 3H). MS: (M+H m/z 405.2).

EXAMPLE 69
1-isopropyl-6-{(3,4-trans)-1-[(6-methoxy-1 ,5-naphthyridin-4-yl)methyl}-4-

methylpyrrolidin-3-yl)-1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one
CrE)

C/ 3
Z?{d? i ?/
)

Following the procedure for the prep;ration of 1-cyclopentyl-6-{(3.4-
trans)-4-methyl-1-(pyridin-3-ylmethyl)pyrrolidin-3-yl)-1,5-dinydro-4H-
pyrazolo[3,4-d]pyrimidin-4-one but substituting 1-isopropyl-6-[(3,4-trans)-4-
methylpyrrolidin-3-yl]-1H-pyrazofo{3,4-d]pyrimidin-4.(5H)~one and 6-methoxy-
1,5-naphthyridine-4-carbaldehyde provided the title compound. 400 MHz H
NMR (CDCly) 5 8.78 (d, J = 4.6 Hz, 1H), 8.21 (d, J = 9.1 Hz, 1H), 8.01 (s,
1H), 7.63 (m, 1H), 7.17(d, J = 9.1 Hz, 1H), 5.01-4.85(m, 1H), 4.4 (m, 1H),
4.07 (s, 3H), 3.48 (m, 1H), 3.18 (m, 1H), 2.88-2.75 (m, 2H), -2.43 (m, 1H),
2.10-2.08 (m, 2H), 1.49 (dd, J = 11.6, 6.6 Hz, 6H), 1.21 (d, J = 6.6 Hz, 3H).
MS: (M+H miz 434.2), '

PCT/IB2008/001125
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EXAMPLE 70

5 Following thé procedure for the preparatioh of 1-cyclopéntyl-6-[(3.4-
trans)-4-methyl-1-(pyridin-3-ylmethyl)pyrrolidin-3-yl]-1,5-dihydro-4H-
pyrazolo[3,4-d]pyrimidin-4-one but substituting 1-isopropyl-6-{(3.4-trans)-4-
methylpyrrolidin-3-yl]-1H-pyrazolo[3,4-d]pyrimidin-4(SH)-one and - 8-
fluoroquinoline-2-carbaldehyde provided the title compound. 400 MHz 'H

10 NMR (CDCl;) 6 8.27-8.25 (m, 1H), 8.04 (s, 1H), 7.86 (m, 1H), 7.66-7.60 (m,
1H), 7.50-7.38 (m, 2H), 5.04-4.97 {m, 1H), 4.30 (m, 1H), 4.18 (m, 1H), 3.47
(m, 2H), 3.28 (m, 1H), 3.00 (m, 1H), 2.59 (m, 1H), 2.40 (m, 1H), 1.50 (ad, J
= 11.2, 6.6 Hz, 6H), 1.22(d, J= 7.1 Hz, 3H). MS: (M+H m/z 421.2).

EXAMPLE 71
15  1-isopropyl-6-{(v)-1-[{6-methoxyquinolin-4-y|)methyl]-4-methyipyrrolidin-3-yl}-

1.5-dihydro-4H-pyrazolo[3.4-dlpyrimidin-4-one
®ad

o ol

Following the procedure for the preparation of 1-cyclopentyl-6-[(3,4-
trans)-4-methyl-1-(pyri din-33ylmeth yhpyrrolidin-3-yl}-1,5-dihydro-4H-

20 - pyrazolo[s,4-d]byrimidin-4-one but substituting 1-isopropyl-6-{(3,4-trans)-4-
methylpyrrolidin-3-yl)-1H-pyrazolo{3,4-d]pyrimidin-4(5H)-one and 6-
methoxyquinoline-4-carbaldehyde provided the title compound. 400 MHz 'H
NMR (CDsOD) & 8.87 (d, J = 5.0 Hz, 1H), 8.08 (d, J = 8.5 Hz. 1H), 8.00-7.95
(m, 2H), 7.70 (d, J = 2.5 Hz, 1H), 7.61(d, J = 2.9 Hz, 1H), 5.03-4.97 (m, 1H),

25 4.08 (s, 3H), 4.08-4.02 (m, 3H), 3.91-3.86 (m, 2H), 3.46-3.41 (m, 1H), 3.33 (s,
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1H), 2.94 (m, 1H), 1.48 (d, J = 7.1 Hz, 3H), 1.42 (d, J= 6.6 Hz, 3H), 1.21(d, J

= 6.6 Hz, 3H). MS: (M+H m/z 433.2).
EXAMPLE 72

" (a) 5-amino-1-cyclobutyl-1H-pyrazole-4-carbonitrile

NG

R

Following the procedure for the preparation of 5-amino-1-(2-
methoxyphenyl)-1H-pyrazole-4-carbonitrile ~ but substituting 1-
cyclobutylhydrazine provided the title compound. 400 MHz 'H NMR (CDCl3) &
7.50 (s, 1H), 4.48-4.40 (m, 1H), 4.23 (m, 2H), 2.70-2.68 (m, 2H), 2.48-2.35
(m, 2H), 1.87-1.79 (m, 2H). MS: (M+H m/z 163.1).

(b) S-amino-1-cyclobutyl-1H-pyrazole-4-carboxamide

A |\

Following the procedure for the preparation of 5-amino-142-
methoxyphenyl)-1H-pyrazole-4-carboxamide but substituting 5-amino-1-
cyclobutyl-1H-pyrazole-4-carbonitrile provided the title compound. 400 MHz
'H NMR (CDsOD) § 7.71 (s, 1H), 4.71-4.55 (m, 1H), 2.61-2.50 (m,2H),

2.46-2.31 (m, 2H), 1.89-1.83 (m, 2H). v
(c)  B-[(3,4-trans)-1-benzyi-4-methylpyrrolidin-3-yl}-1-cyclobutyi-1,5-dihydro-

4H-pyrazolo[3 4-dlpyrimidin-4-one
G
<
J)T |
N \~
é,fku | N/
O_JN b

Following the procedure for the preparation of 6-[(3,4-trans)-1-benzyl-
4-methylpyrrolidin-3-yi]-1-(2-methoxyphenyl)-1,5-dihydro-4H-pyrazolo{3,4-
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d]pyrimidin-4-one  but substituting 5-amiho-1-cyclobutyl-1H-pyrazole-4-
carboxamide provided the title compound. 400 MHz 'H NMR (CDCfs) § 8.03
(d, J = 3.32 Hz, 1H), 7.35-7.24 (m, 5H), 5.25-5.20 (m, 1H), 3.78-3.57 {m,
3H), 3.36-3.32 (m, 1H), 2.98 (d, J = 9.9 Hz, 1H), 2.80-2.60 {m, 3H), 2.53-
2.38 {m, 3H), 1.82-1.79 (m, 3H), 1.25-1.12 (m, 3H). MS: (M+H m/z 464.2).

. EXAMPLE 73
(a) B6-1(3S5.48)-4-methylpyrrolidin-3-yil-1-(tetrahydro-2H-pyran-4-yl)-1H-

pyrazolo[3 4-dlpyrimidin-4(5H)-cne

oS

6-[(38,48)—1-benzyl-4-methyvlpyrrolidin-g-yl]-1-(tetrahydro-ZH-pyran-4-

yl)-1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one (5.6g) was dissolved in 100
mL of methanol and added to a Parr bottle. Palladium hydroxide (3.76g) was
added along with 3.56 mL of concentrated hydrochloric acid. The reaction
mixture was placed on a hydrogenator under 40 psi of H2 for- 18h. The
reaction mixture was filtered through Celite and concentrated to provide 4.47g
of the title compound as the hydrogen chioride salt. 400 MHz ‘H NMR
(CD3s0D) 6 8.03 (s, 1H), 4.49 (m, 1H), 4.09-4.06 (m, 2H), 3.74-3.57 (m, 4H),
3.24 (m, 1H), 3.05 (m, 1H), 2.88 (m, 1H), 2.77 {m, 1H), 2.30 (m, 2H), 1.90
(m, 2H), 1.22 (d, J = 6.6 Hz, 3H). MS: (M*H m/z = 304.2).

(b)  6-{(35.48)-4-methyl-1-[(2-methylpyrimidin-5-yl)methyllpyrrolidin-3-yi}-1-

PCT/IB2008/001125

tetrahydro.2H-pyran-4-
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To a solution of 6-[(3S,4S)-4-methylpyrrolidin-3-yl]-1-(tetrahydro-2H-
pyran-4-yi)-1H-pyrazolo[3,4-d]pyrimidin-4(5H)-one hydrogen chioride (493
mg) in 1,2-dichloroethane (10mL)} was added acetic acid (174 mg), 2-
methylpyrimidine-5-carbaldehyde (236 mg) and sodium triacetoxy borohydride

5 (635 mg). The reaction mixture was heated at 50°C overnight. The reaction
mixture was concentrated onto silica gel and purified by CombiFlash
chromatography to provide the title compound (146 mg). 400 MHz ‘H NMR
(CDCls) 8 8.63 (s, 2H), 8.01 (s, 1H), 4.82-4.76 (m, 1H), 4.12-4.08 (m, 2H),
3.68 (d, J = 5.0 Hz, 3H), 3.64-3.54 (m, 2H), 3.28 (t, J=8.3 Hz, 1H), 3.04 (d, J

10 =9.9 Hz, 1H), 2.89-2.86 (m, 1H), 2.71 (s, 3H), 2.66-2.62 {m, 1H), 2.48-2.27
(m, 3H), 1.87 (t, J=7.9 Hz, 1H), 1.81-1.83 {(m, 2H), 119(d J =7.05 Hz,

~ 3H). MS: (M+H m/z 410.2).

EXAMPLE 74
8-{(3.4-trans)-4-ethyl-1-[(2-methy|pyrimidin-5-ylYmethyllpyrrolidin-3-yi}-1-

15 (tetrahzdro-2H-gyran-4-yl.)-1,5-dihydro-4H-pyrazo!o[SA-d]Dyr_imidin-4-one

Following the procedure for the preparation of 6-{(3S,45)-4-methyl-1-
[(2-methylpyrimidin-5-yl)methyl]pyrrolidin-3-yl}-1<(tetrahydro-2H-pyran-4-yl)-
1,5-dihydro-4H-pyrazolo[3,4-d)pyrimidin-4-one but s'ubstituting 6-[(3,4-trans)-

20  4-ethylpymolidin-3-yl)-1-(tetrahydro-2H-pyran-4-yl)-1H-pyrazolo(3,4-
d]pyrimidin~4(5H)-one hydrogen chioride provided the title compound. 400
MHz 'H NMR (CDCl3) § 10.55 (brs, 1H), 8.64 (s, 2H), 8.01 (s, 1H), 4.81-4.73
(m, 1H), 4.11-4.09 (m, 2H), 3.88 (s, 2H), 3.61-3.53 (m, 2H), 3.28 (t, J=8.7
Hz, 1H), 3.03 (d, J=9.9 Hz, 1H), 2.94-2.82 (m, 1H), 2.71 (s, 3H), 2.57-2.53

25 (m, 1H), 2.40-2.20 (m, 3H), 1.96 (t, J = 8.7 Hz, 1H), 1.89-1.84 (m, 2H),
1.64-1.57 (m, 1H), 1.52-1.44 (m, 1H), 0.91 (t, J = 7.1 Hz, 3H). MS: (M+H
miz 424.3). '
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' EXAMPLE 75
5-{(3S.4S)-4-methyl-1-[(5-methylpyrazin-2-yymethyllpyrrolidin-3-yl}-1-

(tetrahydro-2H-pyran-4-yl)-1,5-dihydro-4H-pyrazolo[3 4-dlpyrimidin-4-one

0,

5 - Following the procedure for the preparation of 6-{(3S,4S)-4-methyl-1-
[(2-methylpyrimidin-5-yl)méthyl]pyrroIidin-3-yl}-1-(tetrahydro-zH-pyran-4-yl)-
1,5-dihydro-4H-pyrazolo[3,4-d)pyrimidin-4-one but substituting
methylpyrazine-2-carbaldehyde provided the titte compound. 400 MHz 'H
NMR (CDCl3) § 8.53 (s, 1H), 8.47 (s, 1H), 8.03 (s, 1H), 4.834.78 {m, 1H),.

10 4.12-4.03 (m, 2H), 3.78-3.75 (m, 1H), 3.61-3.55 (m, 2H), 3.46-3.40 (m, 1H),
3.12-3.09 (m, 1H), 2.87 (m, 1H), 2.64 (m, 1H), 2.53 (m, 2H), 2.47-2.28 (m,
4H), 2.16 (m, 2H), 1.91-1.84 (m, 2H), 1.23-1.20 (m, 3H). MS: (M+H m/z

410.3).

5-

EXAMPLE 76
15  6-{(35.4S)-1-[{6-methoxypyridin-3-yiimethyll-4-methyipyrrolidin-3-yl}-1-

(etrahvdro-ZH pvran-4 yD-1.5- dlhvdro-4H pyrazolo[3 4-dlpyrimidin-4-one

ch

Following the procedure for the preparation of 6-{(3S,4S)-4-methyi-1-
[(z-methylpyrimidin-s-yl)methyl]pyrrolidin-a-yl}-1-(tetrahydro-2H-pyran-4-yl)-

20 1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one but  substituting
methoxynicotinaldehyde provided the title compound. 400 MHz 'H NMR
(CDCls) 8.03 (d, J=2.1Hz, 1H), 8.01 (s, 1H), 7.69 (dd, J = 87 2.5 Hz,

6-
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1H), 7.77 (d, J = 8.7 Hz, 1H), 4.83-4.75 (m, 1H), 4.14-4.08 (m, 2H), 3.89 (s,
3H), 3.72-3.68 (m, 1H), 3.62-3.3.54 (m, 3H), 3.33(t, /=83 Hi, 1H), 2.99
(d, J = 8.9 Hz, 1H), 2.84-2.82 (m, 1H), 2.57-2.53 (m, 1H), 2.43-2.27 (m, 3H),
1.95-1.82 (m, 3H), 1.19(d, J = 6.6 Hz, 3H). MS: (M+H m/z 425.3).

. EXAMPLE 77 _
6-[(3S.4S)-4-methyl-1-(quinolin-3-yimethyl)pyrrolidin-3-yil-1-{tetrahydro-2H-

pyran-4-vi)-1.5-dihydro-4H-pvrazolo[3.4-d1p) n'midin-4fone

2 I Q

Following the procedure for the preparation of 6-{(3S,45)-4-methyl-1-.
[(2-methylpyrimidin-5-y|)methyl]pyrrolidin-3-yl)-1-(tetrahydro-ZH-pyran-4-yl)-
1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin4-one but substituting quinoline-3-
carbaldehyde provided the title compound. 400 MHz 'H NMR (C»DCI:) 5 8.86
(d, J=2.1 Hz, 1H), 8.27 (d, J = 1.7 Hz, 1H), 8.08-8.06 (m, 1H), 8.03 (s, 1H),
7.90-7.57 (m, 1H), 7.70-7.66 (m, 1H), 7.56-7.52 (m, 1H), 4.83-4.75 (m, 1H),
4.,11-4.07 (m, 2H), 4.02-3.99 (m, 1H), 3.85-3.82 (m, 1H), 3.60-3.53 {m, 2H),
3.33 (t, J = 8.3 Hz, 1H), 3.05(d, J= 9.8 Hz, 1H), 2.87-2.85 (m, 1H), 2.68-
2.60 (m'. 1H), 2.53-2.40 (m, 1H), 2.38-2.29 (m, 2H), 2.05(m, 1H), 1.80-1.84
(m, 2H), 1.18(d, J = 6.6 Hz, 3H). MS: (M+H m/z 445.1).

EXAMPLE 78
6-{(35.,4S)-4-m ethvl-1-[(2-methvlpvrimidin-4—yl)methyllpvrrqﬁdin-3-yl)-1 -

{tetrahydro-2H-pyran-4-yl}-1 ,S—dihvdro-4H-pvrazolo[3,4-d]gyrimidin-4-one

QL

\
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Following the procedure for the preparation of 6-{(3S,4S)-4-methyi-1-
[(2-methylpyrimidin-5-yl)methyl]pyrrolidin-3-yl}-1 -(tetrahydro-2H-pyran-4-yl)-
1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one but substituting
methylpyrimidine-4-carbaldehyde provided the title compound. 400 MHz H
NMR (CDCl3) & 8.58 (d, J = 5.0 Hz, 1H), 8.03 (s, 1H), 7.20 (d, J = 5.0 Hz,
1H), 4.84-4.76 (m, 1H), 4.13-4.08 {m, 2H), 3.97-3.93 (m, 1H), 3.70-3.67 (m,
1H), 3.61-3.53 (m, 2H), 3.40 (t, J = 8.3 Hz, 1H), 3.14 (d, J = 8.5 Hz, 1H),
2.88 (m, 1H), 2.72 (s, 3H), 2.69-2.63 (m, 1H), 2.47-2.27 (m, 3H), 2.10-2.08
(m, 1H), 1.91-1.83 (m, 2H), 1.21(d. J= 7.4 Hz, 3H). MS: (M+H m/z 410.2).

EXAMPLE 79
8-{(3S.4S)-4-methyl-1-[(6-methylpyridin-3-ymethyl]pyrrolidin-3-yi}-1-

(tetrahydro-2H-pyran-4-yl)-1 5-dihydro-4H-pyrazolo[3 .4-dlpyrimidin-4-one
(aes)
Y
. /

Following the procedure for the preparation of 6-{(3S,45)-4-methyl-1-
[(2-methylpyrimidin-5-yl)methyl]pyrrolidin-3-yl}-1-(tetrahydro-2H-pyran-4-yl)-
1 ,S-dihydro-4H-pyrazolo(3,4-d]pyrimidin-4-one but substituting '
methylnictinaldehyde - provided the title compound. 400 MHz 'H NMR
kCD;OD) 5 8.38(d, J=2.1 Hz, 1H), 7.99 (s, 1H), 7.77 (d, J = 2.07 Hz, 1H),
7.75 (d, J = 2.07 Hz, 1H), 4.94-4.83 (m, 1H), 4.094.056 (m, 2H), 3.78-3.57
(m, 4H), 3.31-3.28 (m, 1H), 3.11-3.06 (m, 1H), 3.01-2.91 (m, 2H), 2.72-2.65
(m, 1H), 2.50 (s, 3H), 2.33-2.23 (m, 3H), 1.80-1.86:(m, 2H), 1.14 (d, J=7.1
Hz, 3H). MS: (M+H m/z 409.2).

2-

6-

EXAMPLE 80
6-1(3S,45)-4-methyl-1-{[6-(triflucromethy)pyridin-3-ylimethylpyrrolidin-3-yij-1-

(tetrahydro-2H-pyran-4-yl)-1.5-dihydro-4H-pyrazolof3 4-dlpyrimidin-4-one

\
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Following the procedure for the preparatlon of 6-{(38 4S)-4 methyl-1-

[(2-methylpyrimidin-5-yl)methyl]pyrrelidin-3-y1}-1-(tetrahydro-2H- pyran-4-yl)-
1 ,5-dihydro—4H-pyrazolo[s,4-d]pyrimidin-4-one but substituting

5 (trifluoromethyl)nicotinaldehyde provided the title compound. 400 MHz 'H
NMR (CDCl3) 5 8.64 (d, J/ = 1.7 Hz, 1H), 8.01 (S. 1H), 7.99(d, J=1.7 Hz,
1H), 7.70 (d, J = 8.3 Hz, 1H), 4.83-4.77 (m, 1H), 4.134.08 (m, 2H), 3.86-
3.74 (m, 2H), 3.61-3.53 (m, 2H), 3.30 (t. J=8.7 Hz, 1H), 3.03(d, J=9.9Hz,
1H), 2.92-2.89 (m, 1H), 2.72-2.67 {m, 1H), 2.50-2.47 (m, 1H), 2.38-2.30 (m,

10 2H), 2.07-2.03 (m, 1H), 1.91-1.82 (m, 2H), 1.20 (d, J = 7.1 Hz, 3H). MS:
(M+H miz 412.2).

6-

EXAMPLE 81
6-{(3S.48)-4-methyl-1-[(1-methyl-1H-imidazo[4 5-clpvridin-2-

yl)methyllbyrro'lidin-:i-vl)-1-(tetrgmdro-2H-pyran-4-yl)-1 S-dihydro-4H-

45 pyrazolof3 4-dpyrimidin-4-one
Ly Y
- Y "
T:HO

Following the procedure for the preparation of 6-{(3S,4S)-4-methyl-1-
[(2-methylpyrimidin-S-yi)methyl]pyrrolidin-3—yl}-1-(tetrahydro-2H-pyran-4-yl)-
1,5-dihydro-4H-pyrazolo[3,4-djpyrimidin-4-one but substituting 1-methyl-1H-

20 imidazo[4,5-c]pyridine-2-carbaldehyde provided the titie compound. 400 MHz
'H NMR (CDCl3) 5 10.83 (brs 1H), 9.01 (s, 1H), 8.41 (d, J= 15.8 Hz; 1H), 7.98
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(s. 1H), 7.30 (d, J = 4.98 Hz, 1H), 4.79-4.75 (m, 1H), 4.13-4.06 (m, 3H), 4.00-
3.96 (s, 4H), 3.60-3.52 (m, 2H), 3.30 {t, J = 8.7 Hz, 1H), 3.07 (d, J = 9.9 Hz,
1H), 2.92-2.89 (m, 1H), 2.82-2.77 (m, 1H), 2.48-2.45 (m, 1H), 2.36-2.27 (m,
2H), 2.19-2.17 (m, 1H), 1.89-1.79 (m, 2H), 1.23 (d, J = 6.6 Hz, 3H). MS:
(M+H m/z 448.2). '

EXAMPLE 82
6-{({3S.4S)-1-[(1.3-dimethyl-1H-pyrazol-5-ylimethyl]-4- methvlpvrrohdm-S-vl} 1-

(tetrahydro-2H-pyran-4-y|)-1.5-dihvdro-4H-pyrazolo[3,4-dlpyrimidin-4-one

.

Following the procedure for the preparation of 6-{(3S,4S5)-4-methyi-1-
[(z-methylbyrimidin-s-yl)methyI]pyrroIidin-S-yI}-1-(tetrahydro-ZH-pyran-4-yl)-
1,5-dihydro—4H:pyrazolo[3.4-d]pyrimidin—4-one but substituting 1,3-dimethyl-
1H-pyrazole-5-carbaldehyde provided the title compound. 400 MHz 'H NMR
(CDCl3) & 7.98 (s, 1H), 5.94 (s, 1H), 4.81-4.75 (m, 1H), 4.57 (s, 1H), 4.11-
4.06 (m, 2H), 3.84 (s, 2H), 3.77 (s, 1H), 3.71-3.52 {(m, 2H), 3.31 (t, J=8.3
Hz, 1H), 3.01 (d, J = 9.9 Hz, 1H), 2.85-2.83 (m, 1H), 2.62-2.57 (m, 1H),
2.46-2.25 (m, 2H), 2.17-2.16 (m, 6H), 1.96-1.81 (m, 2H), 1.18(d, J=6.6 He,
3H). MS: (M+H m/z 412.2).

EXAMPLE 83
(a) 1-cycfobutyl-6-{(3 4-trans)-4- methvlpvrrondm-B-yi1H-pyrazolora 4-

dlpyrimidin-4{5H)-one
N I
9]""&"
L)
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Following the procedure bfor the preparation of 6-[(38,4_8)-4-'
methylpyrrolidin-3-yi]-1-(tetrahydro-2H-pyran-4-yl)-1H-pyrazolo{3,4- '
d]pyrimidin-4(5H)-one “but substituting 6-[(3,4-trans)-1-benzyl-4-
methylpyrrolidin-S-‘y-I]-1-cyclobutyl-1,5-dihydro-4H-pyrazo'lo[3,4-d]pyrimidin-4-
one provided the title compound. 400 MHz 'H NMR (CD;0D) § 8.03 (s, 1H),
5.39 (m, 1H), 3.79-3.38 (m, 4H), 3.08-2.71 {m, 4H), 2.43 (m, 2H),. 1.92 (m,
2H), 1.22 (m, 3H). MS: (M+H miz 464.2).

Following the procedure for the preparation of 6-{(3S,4S)-4-methyl-1-

' {(2-methylpyrimidin-5-yl)methyl]pyrrolidin-3-yl}-1-(tetrahydro-2H-pyran-4-yi)-

1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one but substituting 1-cyclobutyl-6-
[(3.4-trans)-4-methylpyrrolidin-3-yl}-1H-pyrazolof3,4-d]pyrimidin-4(SH)-one

provided the title compound. 400 MHz 'H NMR (CDCl3) & 10.79 {brs, 1H),
8.63 (s, 2H), 8.04 (s, 1H), 5.28-5.22 (m, 1H), 3.68 (s, 2H), 3.24 (t, J=8.3
Hz, 1H), 3.04 (d, J = 9.9 Hz, 1H), 2.89-2.87 (m, 1H), 2.80-2.67 (m, 5H),
2.51-2.38 (m, 3H), 2.03-1.81 (m, 4H), 1.18 (d, J = 7.1 Hz, 3H). MS: (M+H

m/z 480.2).

EXAMPLE 84
6-[(35,48)-1-(2. 1 3-benzothiadiazol-5-yimethyl):4-methyipyrrolidin-3-yi]-1-

(tetrahvdro-2H-Dvran-4-vl)-1 S5-dihydro-4H-pyrazolo[3 4-d]gyrimidin-4-ong

{
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Following the procedure for the pre;;aration of 8-{(3S,48)4-methyi-1-
[(2-methylpyrimidin-5-yl)methyl]pyrrolidin-3-yl}- 1-(tetrahydro-2H-pyran-4-yl)-
. 1,5-dihydro-4H-pyrazolo{3,4-d]pyrimidin-4-one but substituting
\,; 5 benzo[c][1,2 5]thiadiazole-5-carbaldehyde provided the title compound. 400
~ MHz 'H NMR (CDCls) & 10.97 (brs, 1H), 8.02-8.00 (m, 2H), 7.86 (s, 1H),
7.77 (d, J = 1.2 Hz, 1H), 4.81-4.75 (m, 1H), 4.12-4.06 (m, 2H), 3.96-3.82(m,

‘ ‘ 1H), 3.81-3.78 (m, 1H), 3.60-3.52 (m, 2H), 3.38 (t, J = 8.3 Hz, 1H), 3.03 (d, |

J = 9.9 Hz, 1H), 2.88-2.85 (m, 1H), 2.68-2.63 (m, 1H), 2.47-2.45 (m, 1H),
10 2.37-2.28 (m, 2H), 2.04 (t, J = 8.7 Hz, 1H), 1.90-1.80 (m, 2H), 1.21(d, J =

7.1 Hz, 3H). MS: (M+H m/z 452.1).
EXAMPLE 85

pyran-4-yi)-1,5-dihydro-4H-pyrazolo[3.4-dlpyrimidin-4-one

D
o
{C(f |

N\N
Q /
Following the procedure for the preparation of 6-{(3S,45)-4-methyl-1-
. . [(2-methylpyrimidin-5-yl)methyl]pyrrolidin-3-yl}-1-(tetrahydro-2H-pyran-4-yl)-
1,5-dihydro-4H-pyrazolo[3,4-d}pyrimidin-4-one but substituting quinoxaline-2-

carbaldehyde provided the titie compound. 400 MHz ' NMR (CDCls) &
20 11.57 (brs, 1H), 8.88 (s, 1H), 8.26 (dd, J = 8.3, 1.2 Hz, 1H), 8.08-8.05 (m,
2H), 7.78-7.70 (m, 2H), 4.82 (m, 1H), 4.32-4.28 (m, 1H), 4.13-4.08 (m, 2H),
4.00-3.86 (m, 1H), 3.63-3.55 (m, 2H), 3.44 (t, J=8.3 Hz, 1H), 3.26 (d, J =
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9.9 Hz, 1H), 2.93-2.81 (m, 1H), 2.70-2.69 (m, 1H), 2.38-2.31 (m, 2H), 2.25-
2.23 (m, 1H), 2.04 (s, 1H), 1.92-1.84 (m, 2H), 1.23 (d, J = 7.1 Hz, 3H). MS:

(M+H m/z 446.2).

EXAMPLE 86 :
6-[(3S.4S)-4-methyl-1-{quinolin4-vimethylpyrrolidin-3-yil-1-(tetrahydro-2H-

ran-4-y!)-1,5-dihydro4H-pyrazolo[3,4-d]pyrimidin-4-one

Following the procedure for the preparation of 6-{(3S,4S)4-methyl-1-
[(z-methylpyrimidin-S-yl)methyl]pyrrolidin-s-yl}-1-(tetrahydro-2H-pyran-4-yl)-
1,5-dihydro-4H-pyrazolo[3,4-d)pyrimidin4-one but substituting quinoline-4-
carbaldehyde provided the title compound. 400 MHz 'H NMR (CDCly) &
10.68 (brs, 1H), 8.83 (d, J = 4.1 Hz, 1H), 8.25-8.22 (m, 1H), 8.12-8.08 {m,
1H), 7.98 (s, 1H), 7.75-7.72 (m, 1H), 7.54 (d, J = 3.3 Hz, 1H), 7.36 (d, J=
3.3 Hz, 1H), 5.21 (m, 1H), 4.77 (m, 1H), 4.13-4.06 (m, 3H), 3.58-3.52 (m,
2H), 3.32 (d, J = 8.7 Hz, 1H), 3.03 (d, J = 9.9 Hz, 1H), 2.88-2.86 {m, 1H),
2.72-2.69 (m, 1H), 2.36-2.28 (m, 3H), 2.04-2.00 (m, 1H), 1.89-1.84 (m, 2H),
1.20 (d, J=T.1 Hz, 3H). MS: (M+H m/z 445.1).

EXAMPLE 87
ridin-2-yimethyl)pyrrolidin-3-

gyran-4-y&1,S-dihvdrOJH-pyrazolo 3.4-d|pyrimidin-4-one

. \ / | ) )
Rt




- WO 2008/139293

10

15

20

25

-112-

To a solution of 6-{(38,48)-4-methylpyrrolidin-3-yl}-1-(tetrahydro-2H-
pyran-4-yl)-1H-pyrazolo(3,4-d]pyrimidin-4(5H)-one hydrogen chloride (3.98g)
in dimethylformamide (60 mlL) was added 2-pyridyl carbaldehyde (1.63g)
followed by acetic acid (1.34 mL) and sodium triacetoxy borohydride (4.999).
The reaction mixture was stirred for 20 minutes at ambient temperature and
quenched with 24 mL of 1 N NaOH solution. The reaction mixture was
adjusted to pH 9 with saturated sodium bicarbonate solution, extracted 3x with
ethy! acetate and dried with magnesium sulfate, filtered and concentrated to
give 3.6g of the title compound. The free base was dissolve in ethyl acetate

and 25 mL of HCl/ethylacetate was added and stirred. The white solid was

filtered and dried to provide 5.10g of the title compound as a dihydrogen
chloride salt. 400 MHz 'H NMR (CDCls) 5 8.64-8.63 (m, 1H), 8.03 (s, 1H),
7.72-7.67 (m, 1H), 7.43 (d, J= 7.8 Hz, 1H), 7.21-7.18 {m, 1H), 4.854.75 (m,
1H), 4.14-4.05 (m, 3H), 3.80-3.76 {(m, 1H), 3.63-3.54 (m, 2H), 3.47-3.42 (m,
1H), 3.10 (m, 1H), 2.87 (m, 1H), 2.66 (m, 1H), 2.46-2.28 (m, 3H), 2.14 (m,
1H), 1.83-1.84 (m, 2H), 1.20 (d, J=7.1 Hz, 3H). MS:(M+H m/z 485.2).

, _ - . EXAMPLE 88
(a)  S-amino-3-methyl-1-(tetrahydro-2H-pyran-4-yl)-1H-pyrazole-4-

carbonitrile

0 .
Following the procedure for the preparation of 5-amino-1-(2-

methoxyphenyl)-1H-pyrazole-4-carbonitrile but substituting 1-(tetrahydro-2H--

pyran-4-yl)hydrazine and 2-(1-methoxyethylidene) maiononitrile provided the
titte compound. 400 MHz 'H NMR (CD3sOD) § 4.20 {m, 1H), 4.05 (m, 2H),
3.50 (m, 2H), 2.18 (s, 3H), 2.09 (m, 2H), 1.77 (m, 2H). MS: (M+H m/z

207.0).
(b) - 5-zmino-3-methyi-1-(tetrahydro-2H-pyran-4-yl)-1H-pyrazole-4

carboxamide

PCT/1B2008/001125
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Following the procedure for the preparation of 5-amino-1-(2-
methoxyphenyl)-1H-pyrazole-4-carboxamide but substituting 5-amino-3-
methyl-1-(tetrahydro-2H-pyran-4-yl)-1H-pyrazole-4-carbonitrile provided the

5 title compound. 400 MHz 'H NMR (CD;OD) & 4.20 (m, 1H), 4.05 (m, 2H),
3.50 (m, 2H), 2.18 (s, 3H), 2.09 (m, 2H), 1.77 (m, 2H). MS: (M+H m/z
225.0). '

(c)

®

.10 Following the procedure for the preparation of 8-((3,4-trans)-1-benzyl-
4-methylpyrrolidin-3-yl)-1-(2-methoxyphenyi)-1,5-dihydro-4H-pyrazolof3,4-
d]pyrimidin-4-one but substituting 5-amino-3-methyl-1-(tetrahydro-2H-pyran-4-

) yl)-1H-pyrazole-4-carboxamide and (3S,4S)-methyl-1-benzyi-4-

. 15  methylpyrrolidine-3-carboxylate provided the title compound. 400 MHz 'H
NMR (CDCl,) 6 8.51-7.30 (m, 5H), 4.75-4.68 (m, 1H), 4.13-4.08 (m, 2H), 3.84-
2 3.73 (m,1H), 3.63-3.48 (m, 2H), 3.40 (m,1H), 3.10-2.78 (m, 2H), 2.55 (s, 3H),
’ 2.50-2.24 (m, 3H), 1.87-1.80 (m, 2H), .61-1.41 (m, 3H), 1.18 (d, J = 6.6 Hz,

| | 3H). MS: (M'H m/z = 408.1). |

20 EXAMPLE 89
6-[(35,4S5)-1- (3-ﬂuorobenzy|)—4 methylpyrrolidin-3-vll-1-(tetrahydro- 2H-g¥ran-

4-yl)- 1 5- dlhydro-4H-pyrazolo[3 4-dlpyrimidin-4-one
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FolloWing the procedure for the preparation of 6-{(3S,4S)-4-methyl-1-
[(2-methylpyrimidin-S-yljmethy(]pyrrolidin-3-yl}-1-(tetrahydro-2H-pyran-4-yl)-
1,5-dihydro-4M-pyrazolo[3,4-d]pyrimidin4-one  but  substituting sodium

'5  cyanoborohydride and 3-fluorobenzaldehyde provided the title compound.
400 MHz 'H NMR {(CDCl3) & 8.02 (s,1H), 7.35-7.30 (m, 1H), 7.21-7.20 {m,
1H), 7.05 (d, J = 9.5 Hz, 1H), 6.98-6.93 {m, 1H), 4.83-4.77 (m, 1H), 4.14-4.08

’ (m, 2H), 3.80-3.77 (m, 1H), 3.64-3.54 (m, 3H), 3.36 (t, J = 8.8 Hz, 1H), 3.01

(d, J = 9.9 Hz, 1H), 2.84-2.83 {m, 1H), 2.57 (m, 1H), 2.44-2.27 (m, 3H),
10  1.95-1.83 (m, 3H), 1.20 (d, J = 7.1 Hz, 3H). MS: (M+H m/z 412.4).

: EXAMPLE 80
6-1({3S,4S)-1-(3 5-difluorobenzy!}-4-methylpyrrolidin-3-yll-1-(tetrahydro-2H-

pyran-4-vl)-1,5-dihydro-4H-pyrazolo[3.4-dlpyrimidin-4-one

@

:
15 Following the procedure for the preparation of 6-{(3S,4S)-4-methyl-1-

{

[(2-methylpyrimidin-5-yl)methyl]pyrrolidin-3-yl)-1-(tetrahydro-2H-pyran-4-yl)-

1,5-dihydro-4H-pyrazolo[3,4-d)pyrimidin4-one  but  substituting sodium :

cyanoborohydride and 3,5-difluorobenzaldehyde providéd the title compound.

9' ' 400 MHz 'H NMR (CDCl3) & 8.03 (s, 1H), 6.93-6.80 (m, 2H), 6.73-6.69 (m,

20 1H), 4.81-4.80 (m, 1H), 4.14-4.10 (m, 2H), 3.79-3.67 (m, 2H), 3.62-3.55 {m,
2K), 3.30-3.26 (m, 1H), 3.10-3.07 (m, 1H), 2.85-2.92 (m, 1H), 2.83-2.79 (m,
1H), 2.26-2.53 (m.’1H). 2.38-2.32 (m, 2H), 2.18-2.14 (m, 1H), 1.91-1.85 (m,
2H), 1.18 (d, J= 7.1 Hz, 3H). MS: (M+H m/z 430.4).
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EXAMPLE 91
6-{(3S.,4S)4-methyl-1-[4-(trifluoromethyl)benzyllpyrrolidin-3-yi}-1-(tetrahydro- -

2H-pyran-4-yl)-1,5-dihydro-4H-pyrazolof3 4-dlpyrimidin-4-one
&y

0,

5 Following the proceéu;e for the preparation of 6-{(3S,4S)-4-methyl-1-
[(2-methylpyrimidin-5-yl)methyl]pyrrolidin-3-yl}-1 -(tetrahydro-2H-pyran-4-y)-
1,5-d ihydro-4H-pyrazoIo[3,4-d]pyrirhidin-4-one but substituting 4-
(trifluoromethyl)benzaldehyde provided the title compound. 400 MHz 'H NMR
(CDCl3) & 8.03 (s, 1H), 7.62-7.59 (m, 2H), 7.51-7.49 (m, 2H), 4.83-4.76 (m,.

10 1H), 4.14-4.08 (m, 2H), 3.87-3.84 (m, 1H), 3.70-3.67 (m, 1H), 3.61-3.54 (m,
2H), 3.34 (t, J = 8.3 Hz, 1H), 3.01 (d, J = 9.8 Hz, 1H), 2.88-2.86 (m, 1H),
2.67-2.62 (m, 1H), 2.48-2.46 (m, 1H), 2.38-2.30 (m, 2H), 2.05-2.00 (m, 1H),
1.81-1.82 (m, 2H), 1.19 (d, J = 7.1 Hz, 3H). MS: (M+H m/z 462.4).

EXAMPLE 82
15  3-methyl-6-[({3S.45)-4-methyl-1-(pyrdin-3-yimethyl)pyrrolidin-3-yli]-1-

{tetrahydro-2H-pyran-4-yl)-1,5-dihydro-4H-pyrazolo[3 4-d]pyrimidin-4-one

o8
" Following the procedure for the preparation of 6-{(3S,4S)-4-methyl-1-
[(2-methylpyrimidin-S-yl)methyl]pyrrolidin-3-yi}-1-(tetrahydro-2H-pyran-4-yl)-

20 1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin4-one but substituting 3-methyi-6-
[(385,4S)-4-methylpyrrolidin-3-yl]-1-(tetrahydro-2H-pyran-4-yl)-1H-pyrazolo{3,4-
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d)pyrimidin-4(5H)-one and nicotinaldehyde provided the title compound. 400
MHz 'H NMR (CDCly) § 8.53 (m, 2H), 7.83 (d, J = 7.9 Hz, 1H), 7.36-7.33 (m,
1H), 4.74-4.68 (m, 1H), 4.12-4.07 (m, 2H), 3.79-3.76 (m, 1H), 3.68-3.65 (m,
1H), 3.59-3.52 (m, 2H), 3.47 (s, 1H), 3.34 (t, J = 8.7 Hz, 1H), 2.88(d, J=9.9
Hz, 1H), 2.82-2.80 (m, 1H), 2.61-2.57 (m, 1H), 2.54 (s, 3H), 2.42-2.28 (m,
2H), 1.95 (t, J = 8.7 Hz, 1H), 1.87-1.78 (m, 2H), 1.19(d, J = 7.1 Hz, 3H). MS:.

(M+H m/z 408.2).

EXAMPLE 93 .
(a) 3-methyl-6-[(3S 45)-4-methylpyrrolidin-3-yll-1-(tetrahvdro-2H-pyran-4-yi)-

1H-pyrazolo[3.4-dlpyrimidin-4(5H)-one

2
e

. Following the procedure for the preparation of 6-[(3S,4S)4-
methylpyrrolidin-3-yl}-1-(tetrahydro-2H-pyran-4-yl)-1H-pyrazolo(3,4-
djpyrimidin-4(5H)-one but substituting 6-[(3S,4S)-1-benzyl-4-methylpyrrolidin-
3-yl}-3-methyl-1-(tetrahydro-2H-pyran-4-yl)-1,5-dihydro-4H-pyrazoio[3,4-
d]pyrimidin-4-one provided the title compound. 400 MHz 'H NMR (CDCly) 8
4.85-4.81 (m, 1H), 4.08-4.04 (m, 2H), 3.61-3.55 (M, 2H), 3.31-3.28 (m, 3H),
2.84-2.82 (m, 1H), 2.60-2.53 (m, 2H), 2.49{s. 3H), 2.29-2.25 (m, 2H), 1.85-
1.81(m, 2H), 1.12 (d, J = 6.2 Hz, 3H). MS: (M'H m/z = 249.1).

(b) 3-methyl-6-{(3S,4S)-4-methyl-1-[(2-methylpyrimidin-5-yl)methyllpyrrolidin-

PCT/IB2008/001125
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v Following the procedure for the preparation of 6-{(3S,4S)-4-methyl-1-
[(2-methylpyrimidin-s-yl)methyl]pyrrolidin-B-yl}-1-(tetrahydro-ZH-pyran-4?yl)-
1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin4-one but substituting 3-methyl-6-

5 [(38,48)—4-methyl_pyrrolidin-3-yl]-1-(tetrahydro-2H-pyran-4-yl)-1H-pyrazolo[3,4-
d)pyrimidin-4(5H}-one provided the titte compound. 400 MH2z ’H NMR
(CDCls) 6 8.63 (s, 2H), 4.74-4.68 (m, 1H), 4.11-4.08 (m, 2H), 3.74-3.63 (m,
2H), 3.60-3.52 (m, 2H), 3.28(t, J = 8.3 Hz, 1H), 3.03 (d, J = 9.5 Hz, 1H}), 2.85-
2.83 (m, TH), 2.71 (s, 3H), 2.65-2.61 {m, 1H), 2.53 (s, 3H), 2.48-2.29 (m, 2H),

10 1.88 (t, J = 8.7 Hz, 1H), 1.87-1.80 (m, 3H), 1.19 (d, J = 7.1 Hz, 3H). MS:
(M+H m/z 424.2). ' : :

EXAMPLE 94

1-(tetrahydro-2H-pyran-4-yl)-1.5-dihydro-4H-pyrazoio[3.4-dlpyrimidin-4-one _

15 ) :
Foliowing the procedure for the preparation of 6-{(3S,4S)-4-methyl-1-

[(2-methylpyrimidin-5-yl)methyl]pyrrolidin-3-yl}-1-(tetrahydro-2H-pyran-4-yl)-
1,5-dihydro-4H-pyraz‘olo[3,4-d]pyrimidin-4-one but substituting 3-methyl-6-
[(35,4S)-4-methylpyrrolidin-3-yl]-1-(tetrahydro-2H-pyran-4-yl)-1H-pyrazolo{3,4-
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d)pyrimidin-4(5H)-one and 6-methoxynicotinaldehyde provided the title
compound. 400 MHz 'H NMR (CDCl;) 8 8.03 (d, J = 2.1 Hz, 1H), 7.69 (dd, J
= 8.7, 2.1 Hz, 1H), 6.78 (d, J = 8.1 Hz, 1H), 4.74-4.68 (m, 1H), 4.13-4.07 (m,
2H), 3.89 (s, 3H), 3.70-3.67 (m, 1H), 3.59-3.51 (m, 2H), 3.32 (t, J = 8.7 Hz,
1H), 2.97 (d, J = 8.9 Hz, 1H), 2.79-2.77 (m, 1H), 2.54 (s, 3H), 2.53-2.50 (m,
1H), 2.41-2.28 (m, 2H), 1.92-1.78 (m, 3H), 1.30-1.18 {m, 2H), 10.86 (t, J =
76.6 Hz, 3H). MS: (M+H m/z 439.2).

EXAMPLE 85
6-{(3S,4S)-4-methyl-1-[(6-methylpyridin-2-yl)methyl]pyrrolidin-3-yl}-1-

(tetrahydro-2H-pyran-4-yl)-1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one
, )

Following the proceduré for the prep;ration of 6-((3S,48)-4-methyl-1-
[(2-methylpyrimidin-5-yl)methyl]pyrrolidin-3-yl}-1-(tetrahydro-2H-pyran-4-yl)-
1,5-dinydro-4H-pyrazclo[3,4-d]pyrimidin-4-one  but substitdtihg sodium
cyanoborohydride and 6-methylpicolinaldehyde provided the title compound.
400 MHz 'H NMR (CDCl3) 5 8.02 (s, 1H), 7.57 (t, J = 7.7 Hz, 1H), 7.20 (d, J =
7.9 Hz, 1H), 7.03 (d, J = 7.5 Hz, 1H), 4.83-4.77 (m, 1H), 4.13-4.08 (m, 2H),
3.99-3.85 (m, 1H), 3.72-3.69 (m, 1H), 3.62-3.54 (m, 2H), 3.42 (t, J = 8.3 Hz,
1H), 3.06 (d, J = 8.8 Hz, 1H), 2.85-2.83 (m, 1H), 2.64-2.57 (m, 1H), 2.85 (s,
3H), 2.44-2.29 (m, 3H), 2.08-2.03 (m, 1H), 1.91-1.82 (m, 2H), 1.20 {t, J= 7.1
Hz, 3H). MS: (M+H m/z 409.1). ' '

EXAMPLE 96
6-[(3S.45)-1-(4-fluorobenzyl}-4-methylpyrrolidin-3-yl]-1-(tetrahydro-2H-pyran-

4-yl)-1.5-dihydro-4H-pyrazolof3.4-dlpyrimidin-4-one

PCT/IB2008/001125
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Following the procedure for the prey;aration of 6-((38,48)-4-methy|-1-
[(2-methylpyrimidin-5-yl)methyl]pyrrolidin-3-yl}-1-(tetrahydro-2H-pyran-4-yl})-
1v,5-dihydro-4H-pyrazolo[3,4-djpyrimidin-4-one " but substitutihg _sédium
cyandborohydride and 4-fluorobenzaldehyde provided the title compound.

1400 MHz "H NMR (CDCly) 5 8.02 (s, 1H), 7.36-7.33 (m, 2H), 7.05-7.01 (m,

2H), 4.82-4.77 {m, 1H), 4.14-4.09 {m, 2H), 3.79-3.76 (m, 1H), 3.62-3.54 (m,
3H), 3.34 (t, J= 8.3 Hz, 1H), 2.99 (d, J = 8.9 Hz, 1H), 2.85-2.83 (m, 1H), 2.60-
2.55 (m, 1H), 2.45-2.30 (m, 3H), 1.99-1.82 {(m, 3H), 1.20(d, J=7.1 'Hz. 3H).
MS: (M+H m/z 412.1), '

: EXAMPLE 97
(a) 8-[(3,4-trans)-1-benzyi-4-ethvipyrrolidin-3-yil-1-{tetrahydro-2H-pyran-4-yi)-

1,5-dihydro-4H-pyrazolo[3,4-dIpyrimidin-4-one

_Following the procedure for the preparation of 6-{(3,4-trans)-1-benzyl-

4-methylpyrrolidin-3-yl]-1-(tetrahydro-2H-pyran-4-yi)-1,5-dihydro-4H-

pyrazolo[3,4-d]pyrimidin-4-cne but substituting (3,4-tréns)-ethyl 1-benzyi-4-
methylpyrrolidine-3-carboxylate provided the title compound. 400 MHz 'H
NMR (CDCls) § 8.02 (s, 1H), 7.40-7.26 (m, 5H), 4.78 (m, 1H), 4.12-4.09 (m,
2H), 3.82-3.804 (m, 1H), 3.65-3.54 (m, 3H), 3.35(t, J = 8.3 Hz, 1H), 2.98 (d,
J = 9.9 Hz, 1H), 2.89-2.86 (m, 1H), 2.48-2.32 (m, 3H), 2.20 (m, 1H), 1.95-1.87

(m, 2H), 1.63-1.58 (m, 2H), 1.50-1.48 (m, 1H), 0.83 (t, J = 7.1 Hz, 3H). MS:"

(M+H m/z 408.1).

1 ,5-dihydr04H-gyrazolo[3,4-d]gyrimidin-4-one

PCT/IB2008/001125
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The 6-[(3,4-trans)-1- benzyl -4-ethylpyrrolidin-3-yl)- 1-(tetrahydro-2H-

g 5
10
e
25

'®

racemate was

pyran-4-yl)-1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one
separated on Chiralcel OJ-H chiral HPLC column, Mobile Phase 80/20 -
CO2/MeOH, Tr = 3.27, to provide the enantiomer. Analytical: AD column,
Mobile Phase 85/15 Heptane/EtOH, Tg = 12.896. 400 MHz 'H NMR (CDCl3)
& 8.02. (s, 1H), 7.40-7.26 (m, 5H), 4.78 (m, 1H), 4.12-4.09 (m, 2H), 3.82-
3.804 (m, 1H), 3.65-3.54 (m, 3H), 3.35(t, J = 8.3 Hz, 1H), 2.98 (d,y=199
Hz, 1H), 2.89-2.86 (m, 1H), 2.48-2.32 (m, 3H), 2.20 (m, 1H), 1.95-1.87 (m,
2H), 1.63-1.58 (m, 2H), 1.50-1.49 (m, 1H), 0.93 (t, J = 7.1 Hz, 3H). MS:
(M+H m/z 408.1). '

EXAMPLE 98
6-[(3S,45)-1-(2-fluorobenzy!}-4-methylpyrrolidin-3-yl]}-1-(tetrahydro- 2H—pvran-

'4-vl)-1 ,5-dihydro-4H-pyrazoio[3 4-dlpyrimidin-4-one

15

Q
Mg

Following the procedure for the preparation of 6-{{3S,4S)-4-methyl-1-[(2-
methylpyrimidin-5-yl)methyl]pyrrolidin-3-yi}-1-(tetrahydro-2H-pyran-4-yl)-1,5-

dihydro-4H-pyrazolo(3,4-d]pyrimidin-4-one but substituting sodium
cyancborohydride and 2-fluorobenzaldehyde provided the title compound.
400 MHz 'H NMR (CD,0D) § 7.98 (s, 1H), 7.47-7.42 (m, 1H), 7.33-7.26 (m,
2H), 7.18-7.07 (m, 1H), 4.08-4.04 (m, 2H), 3.85 (s, 2H), 3.69-3.56 (m, 3H),



®

®

WO 2008/139293

10

15

20

PCT/IB2008/001125

-121-

3.20-2.93 (m, 4H), 2.69-2.62 (m, 1H), 2.40-2.19 (m, 3H), 1.88-1.85 (m, 2H),
1.14 (d, J = 6.6 Hz, 3H). MS: (M+H m/z 412.1).

EXAMPLE 99
6-{(3S.,4S)4-methyl-1-[2-(trifluoromethyl)benzyllpyrrolidin-3- le-(tetrahvdro-

2H-pyran-4-vyl)-1.5-dihvdro-4H-pyrazo!lo[3 4-dlpyrimidin-4-one

BVt

- Following the procedure for the preparation of 6-{(3S,4S)-4-methyl-1-
[(2-methylpyrimidin-5-yl)methyl]pyrrolidin-3-yl}-1-(tetrahydro-2H-pyran-4-yl)-

1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one  but  substituting sodium__

cyanoborohydride and 2-(trifluoromethyl)benzaldehyde provided the titie

compound. 400 MHz 'H NMR (CDCl3) § 10.58 (brs, 1H), 8.01 (s, 1H), 7.79-

7.76 (m, 1H-).' 7.64-7.58 (m, 2H), 7.37-7.34 (m, 1H), 4.83-4.76 (m, 1H),

4.14-4.08 (m, 2H), 3.88 (m, 2H), 3.62-3.54 (m, 2H), 3.39(t, J = 8.3 Hz, 1H),

3.02-2.97 (m, 1H), 2.85 (m, 1H), 2.66 (m, 1H), 2.44-2.27 (m, 3H), 2.06-2.03

(m, 1H), 1.91-1.83 (m, 2H), 1.21 (d,J= 7.1 Hz, 3H). MS; (M+H m/z 4621)
EXAMPLE 100

gyran#-ﬂ)J 5-dihydro-4H

razolo[3.4-dIpyrimidin-4-one
]

Followmg the procedure for the preparatuon of 6-{(3S,4S)-4-methy!-1-
[(2-methylpyrimidin-5-yl)methyl]pyrrolidin-3-yl}- 1<tetrahydro-2H-pyran-4-yl)-
1,5-dihydro-4H-pyrazolo(3,4-d}pyrimidin-4-one  but  substituting. sodium
cyanoborohydride and 2,4-difluorobenzaldehyde provided the titie compound.

N
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400 MHz 'H NMR (CDCls) 8 8.01 (s, 1H), 7.40-7.38 (m, 2H), 6.90-6.79 (m,
2H), 4.81-4.77 (m, 2H), 4.14-4.08 (m, 2H), 3.88 (m, 2H), 3.62-3.54 (m, 2H),
3.32 (t, J = 8.7 Hz, 1H), 3.02 (d, J = 9.5 Hz, 1H), 2.86-2.83 (m, 1H), 2.65(m,
1H), 2.43-2.20 (m, 3H), 2.00-1.83 (m, 2H), 1.21 (d, J = 6.6 Hz, 3H). MS:
(M+H m/z 430.2).

EXAMPLE 101

pyran-4-vl}-1,5-dihydro-4H-pyrazolo[3.4-dlpyrimidin-4-one

Q@f O

O
., N. N
"\:K [ \N

Following the procedure for the preparation of 6-{(3S,4S)-4-methyl-1-
[(2-methylpyrimidin-5-yl)methyl]pyrrolidin-3-yi}- 1-(tetrahydro-2H-pyran-4-yl)-
1,5-dx‘hydro-4H-pyrazoIo[3,4-d]pyrimidin-4-one but substiiuting sodium
cyanoborohydride and 4-methoxybenzaldehyde provided the title compound.
400 MHz 'H NMR (CDCI;) 5 8.01 (s, 1H), 7.29 (d, J=8.3 Hz, 2H), 6.87 (d, J
= 8.7 Hz, 2H), 4.82-4.08 (m, 1H), 4.13-4.08 {m, 2H), 3.84-3.75 (m, 4H),
3.61-3.51 (m, 3H), 3.35 (t, J = 8.7 Hz, 1H), 2.97 (d, J = 9.9 Hz, 1H), 2.82-
2.80 (m, 1H), 2.53-2.49 (m, 1H), 2.42-2.30 (m, 3H), 1.85-1.82 (m, 3H), 1.18
(d, J=7.1 Hz, 3H).

XAMPLE 102

-thio

$
Following the procedure for the preparation of 5-amino-1-(2-
methoxyphenyl)-1H-pyrazoie-4-carbonitrile but substituting 1-(tetrahydro-2H-
thiopyran-4-yl)hydrazine provided the title compound. 400 MHz 'H NMR
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(CDChy) 6 7.44 (s, 1H), 4.71 (s, 2H), 3.84-3.76 (m, 1H), 2.80-2.63 (m, 4H),
2.24-2.10 (m, 4H). MS: (M+H m/z 209.1). -

M
O
Following the procedure for the preparation of 5-amino—1-(2-
methoxyphenyl)-1H-pyrazole-4-carboxamide but substituting - 5-amino-1-

(tetrahydro-2H-thiopyran—4-yI)—1H-pyrazole-4-carbonifrile provided the title
compound. 400 MHz 'H NMR (CDCl3) § 7.67 (s, 1H), 4.08-3.97 {m, 1H),

2.89-2.82 (m, 2H), 2.72-2.68 (m, 2H), 2.15-2.10 (m, 4H). MS: (M+H m/z

227.1).
(c) 8-[(3S.48)-1-benzyl-4-methyipyrrolidin-3-yi]-1-(tetrahydro-2H-thiopyran-4-
1)-1.5-dihvdro-4H- zolo[3.4-dlpyrimidin-4-o :

@jj O

Following.the procedure for the preparation of 6-{(3,4-trans)-1-benzyl-
4-methylpyrrolidin-3-yl]-1-(2-methoxyphenyl)-1,5-dihydro-4H-pyrazolo[3,4-
d]pyrimidin-4¥one but substituting S-amino-1-(tetrahydro-2H-thiopyran-4-yl)-
1H-pyrazole-4-carboxamide and (3S,4S)-methyl-1-benzyl-4-methylpyrrotidine-
3-carboxylate provided the title compound. 400 MHz 'H NMR (CDCls) § 8.02
(s, 1H), 7.41-7.26 (m, 5H), 4.60-4.53 (m, 1H), 3.86-3.83 (m, 1H), 3.65 (m,
1H), 3.41-3.37 (m, 1H), 3.02 (m, 1H), 2.94-2.75 (m, 4H), 2.60-2.31 (m, 3H),
2.25-2.16 (m, 2H), 1.99-1.94 (m, 1H), 1.62 (m, 2H), 1.20(t, J = 7.1 Hz, 3H).
MS: (M+H m/z 410.2).
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- EXAMPLE 103
6-[(3S,48)-1-(2-methoxybenzyl}-4-methylpyrrolidin-3-yi}-1-{tetrahydro-2H-

pyran-4-yh)-1,5-dihydro-4H-pyrazolo[3.4-dlpyrimidin-4-one
'

Following the procedure for the preparation of 6-{(3S,4S)4-methyl-1-
[(2-methylpyrimidin-5-yl)methyl]pyrrolidin-3-yl}- 1-(tetrahydro-2H-pyran-4-yf)-
1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one but substituting sodium cyanc ‘
borohydride and 2-methoxybenzaldehyde provided the title compound. 400
MHz 'H NMR (CDCi3) & 8.00 (s, 1H), 7.29-7.22 (m, 2H), 6.92-6.88 (m, 2H),
4.83-4.75 (m, 1H), 4.14-4.08 (m, 2H), 3.93 (s, 3H), 3.76-3.69 (m, 2H), 3.62-
3.54 (m, 2H), 3.34(t,J=8.7 Hz, 1H), 3.01(d, J=9.5 Hz, 1H), 2.78 (m, 1H),
2.56 (m, 1H), 2.41-2.27 (m, 3H), 1.92-1.82 (m, 3H), 1.18 (d, J = 7.1 Hz, 3H).
MS: (M+H m/z 424.1).

EXAMPLE 104
6-[(35,4S)-1-{3-m ethoxybenz_ﬂH-methylpvrrolidin-3-y|]-1 {tetrahydro-2H-

ran-4-yl)-1.5-gdihydro-4H- .razolo 3.4-dlpyrimidin4-one

RN

Following the procedure for the prepa;ation of 6-{(3S,4S)4-methyl-1-
[(2-methylpyrimidin-5-yl)methyl]pyrrolidin-3-yl}-1-(tetrahydro-2H-pyran-4-yi)-
1,5-0dihydro-4H-pyrazolo[3,4-d)pyrimidin4-one  but  substituting sodium
cyanoborohydride and 3-methoxybenzaldehyde provided the title compound.
400 MHz 'H NMR (CDCls) 5 8.02 (s, 1H), 7.27-7.21 (m, 1H), 6.96-6.92 {m,
2H), 6.81(d, J=7.1 Hz, 1H), 4.82-4.76 (m, 1H), 4.14-4.08 {m, 2H), 3.85 (s,
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3H), 3.79 (s, 1H), 3.62-3.54 (m, SH) 3.39 (t, J= 8.7 Hz, 1H), 300(d J=
10.3 Hz, 1H), 2.81 {m, 1H), 2.63 (m, 1H), 2.42-2.28 (m, 3H), 194182(m
3H), 1.20 (d J=7.1Hz, 3H). MS: (M+H m/z 424.1).

EXAMPLE 105

2H-pyran-4-vl)-1.5-dihydro-4H-pyrazolo[3.4-d]pyrimidin-4-one

Foliowing the procedure for the preparatibn of 6-{(38,48)-4-methyl-1-
[(2-methylpyrimidin-5-yl)methyl)pyrrolidin-3-yi}-1-(tetrahydro-2H-pyran-4-yl)-
1,5-dihydro-4H-pyrazolc[3,4-d]pyrimidin4-one .but  substituting _sodium
cyanoborohydride and 3-(triflucromethyl)benzaldehyde provided the title
compound. 400 MHz 'H NMR (CDCly) § 8.02 (s, 1H), 7.68-7.63 (m, 1H),
7.55-7.51 (m, 3H), 4.84-4.76 (m, 1VH). 4.14-4.08 (m, 2H), 3.87-3.84 (m, 1H),
3.71-3.68 (m, 1H), 3.62-3.54 (m, 2H), 3.36 {t, J = 8.3 Hz, 1H), 3.01 (m, 1H),
2.86 (m, 1H), 2.63-2.60 (m, 1H), 2.50-2.27 (m, 3H), 1.98-1.83 (m, 3H), 1.21
(d, J = 6.6 Hz, 3H). MS: (M+H m/z 462.1). :

EXAMPLE 106
8-[(3S.4S)-1-(26-difluorobenzyl}-4-methylpyrrolidin-3-yl}-1 (tetrahydro-ZH-

ran-4-yl)-1,5-dihvdro-4H-pyrazolo[3.4-d)pyrimidin-4-one

U

N,

@

d
A\

Following the procedure for the pre;aration of 6-((38,45)4-methyl-1-
[(2-methylbyrimidin-5-yl)methyl]pyrrolidin-3-yl}-1-(tetrahydro-zH-pyran-4~yl)-
1,5-dihydro-4H-pyrazoio[3,4-d]pyrimidin4-one  but  substituting - sodium
cyanoborohydride and 2,6-difluorobenzaldehyde prdvided the title compound.
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400 MHz 'H NMR (CDCls) & 8.00 (s, 1H), 7.30-7.22 (m, 1H), 6.96-6.89 (m,
2H), 4.83-4.75 (m, 1H), 4.13-4.08 (m, 2H), 3.91 (s, 2H), 3.62-3.54 (m, 2H),
3.34 (1, J = 8.3 Hz, 1H), 3.06 (d, J = 9.5 Hz, 1H), 2.80 (m, 1H), 2.66 (m,
1H), 2.40-2.27 (m, 3H), 1.89 {m, 1H), 1.91-1.83 (m, 2H), 1.16(d, J= 7.1 Hz,

3H). MS: (M+H m/z 430.1).

EXAMPLE 107
(a) molidin-3-

razolo[3.4-dlpyrimidin-4(SH)-cne

/i_))\ ~{
IaRe

Following the procedure for the preparation of 6-[(35,4S5)4-
methylpyrrolidin-3-yl]-1-(tetrahydro-2H-pyran-4-yl)-1H-pyrazolo[3,4-
d]pyrimidin-4(5H)-one but substituting 6-{(3S,4S)-1-benzyl-4-ethyipyrrolidin-3- '
yl]-1-(tetrahydro-2H-pyran-4-yl)-1,5<dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one
provided the title éombound. 400 MHz 'H NMR (CD3OD) & 8.02 (s, 1H),
4.97 (m, 1H), 4.09-4.06 (m, 2H), 3.78-3.58 (m, 4H), 3.34-3.34 (m, 1H),
3.16-3.11 (m, 1H), 2.68 (d, J = 8.7 Hz, 1H), 2.63 (m, 1H), 2.32-2.27 (m, 2H),
1.80-1.87 (m, 2H), 1.69 (m, 1H), 1.57.(m, 1H), 0.97 {t, J = 7.5 Hz, 3H). MS:
(M+H miz 318.2). ' '

(b)
(tetrahydro-2H-pyran-4-yl)-1,5-dihydro-4H-pyrazolo[3 4-d]pyrimidin-4-one

Ges) -

e
L

e

To a solution of 6-[(38,4S)-4-eth°ylpyrrolidin-3-yl]-1-(tetrahydro-ZH-
pyran-4-yl)-1H-pyrazolo[3 4-d}pyrimidin-4(SH)-one (4.49) in
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dimethylformamide (62 mL) was added acetic acid (24 mL), 5-
methylpyrazine-2-carbaldehyde (2g) and sodium vtﬁacetoxyborohydrid_e'
(5.27g). The reaction mixture stirred for 2h at ambieht temperature and was
carefully quenched with saturated sodium bicarbonate solution, extracted 3x
with methylene chloride, dried with magnesium sulfate; fitered and
concentrated. Purification via Biotage MPLC chromatography eluting with 1-
4% methanol/methylene chloride/0.5 % saturated ammonium hydroxide
provided the title compound (3.9g). 400 MHz *H NMR (CDCls) 8 8.52-8.48
(m, 1H), 8.38 (s, 1H), 8.02 (s, 1H), 4.81-4.76 (m, 1H), 4.11-4.01 (m, 3H),
3.78-3.75 (m, 1H) , 3.60-3.53 (m, 2H), 3.40-3.32 (m, 1H), 3.10-3.08 (m, 1H),
2.94 (m, 1H), 2.63-2.57 (m, 1H), 2,53 (d, J = 7.5 Hz, 1H), 2.37-2.18 (m, 4H),
1.90-1.83 (m, 2H), 1.67-1.80 (m, 1H), 1.54-1.47 (m, 1H), 0.95-0.92 (m, 3H).
MS: (M+H m/z 424.2), ' :

EXAMPLE 108
6-{(3S,48)-4-ethyl-1-[(6-methoxypyridin-3-ylimethyllpyrrolidin-3-vi}-1-

(tetrahydro-2H-pyran-4-yi)-1,5-dihydro-4H-pyrazolo[3 4-dlpyrimidin-4-one
_

w—0),

) O) Q |
NN
Following the procedure for the prep;ratibn of 6-{(3S,4S)-4-methyl-1-

[(2-methylpyrimidin-5-yl)methyljpyrrolidin-3-y(}- 1-(tetrahydro-2H-pyran-4-yl)-
1,5-dihydro-4H-pyr’azbIo[3,4-d]pyrimidin-4-one but substituting 6-{(35,4S)4-

» ethylpyrrolidin-3-yl]-1-(tetrahydro-2H-pyran-4-yl)- 1H-pyrazolo([3,4-d]}pyrimidin- -

4(5H)-one hydrogen chloride, sodium cyanoborohydride and 6-
methoxynicotinaldehyde provided the titie -compbund. 400 MHz 'H NMR
(CDCl3) 6 8.04 (d, J=2.1Hz, 1H), 8.02 (s, 1H), 7.73-7.71 {m, 1H), 6.78 (d,
J = 87 Hz, 1H), 4.80-4.75 (m, 1H), 4.12-4.10 (m, 2H), 3.92-3.90 (m, 3H),
3.72-3.70 (m, 1H), 3.61-3.54 (m, 3H), 3.32(t, J = 8.3 Hz, 1H), 2.99 (m, 1H),
2.91 (m, 1H), 2.41 (m, 1H), 2.40-2.28 (m, 2H), 2.21(m, 1H), 1.85 (m, 1H),
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1.91-1.83 (m, 2H), 1.65-1.45 (m, 2H), 0.92 (t, J = 7.5 Hz, 3H). MS: (M+H

m/z 439.2).
EXAMPLE 108

ran-4-yl)-1,5-dihydro-4H-pyrazolo[3.4-dIpyrimidin-4-one
[
N, M K,
.( | )».

To a solution of 6-[v(3S,4S)-4-e_thylpyrrolidin-3-yl]-1 ~(tetrahydro-2H-
pyran-4-yl)-1H-pyrazolo[3,4-d]pyrimidin-4(5H)-one hydrogen chlbride (51 mg)
in acetonitrile (1 mL) was added potassium carbonate (88 mg) and 2-
(bromomethyl)pyridine hydrogen bromide (40mg) -and the reaction mixture
was heated at reflux for 72 h in a sealed vial. The reaction mixture was
concentrated onto silica and purified via CombiFlash flash chrorﬁatography to
provide the title compound. 400 MHz ‘H NMR (CDCl3) 8§ 11.50 (brs, 1H),
8.63 (dd, J=1.7,0.83, Hz, 1H), 8.02 (s, 1H), 7.70-7.67 (m, 1H), 7.40(d, J
= 7.9 Hz, 1H), 7.20-7.16 (m, 1H), 4.79-4.77 (m, 1H), 4.12-4.02 (m, 3H), -

'3.75-3.72 (m, 1H), 3.61-3.53 (m, 2H), 3.38 (t, J=7.9 Hz, 1H), 3.07(d, J =

9.9 Hz, 1H), 2.92-2.90 (m, 1H), 2.37-2.12 (m, 4H), 1.91-1.83 (m, 2H), 1.65-
1.60 (m, 1H), 1.54-1.49 (m, 1H), 0.94 (t, J = 7.1 Hz, 3H). MS: (M+H m/z

409.1).

EXAMPLE 110

pyran-4-yl)-1,5-dihydro-4H-pyrazolof3.4-dlpyrimidin-4-one

<

:
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To a solution of 6-[(38,4S)-4-ethylpyrrolidin-S-yl]-1-(tetrahydro-ZH-
pyran-4-yl)-1H-pyrazolo[3,4-d]pyrimidin-4(SH)-one hydrogen chioride (73 mg)
in dicloromethane (2 mL) was added triethylamine (62 mg) and 2-
quinoxaloylc'hlon'de (40 mg) at 0 °C. The reaction mixture was warmed to
ambient temperature and stirred for 18h. The reaction mixture was quenched
with saturated sodium bicarbonate, extracted with methylene chloride, dried
with magnesium sulfate, fitered and concentrated. Purification via
CombiFlash. flash chromatography eluting with 2-4% MeOH/methylené
chioride provided the title compound. 400 MHz 'H NMR (CDCls) 3 12.78-
12.62 (m, 1H), 9.41 (d, J=7.5, Hz, 1H). 8.18-8.00 (m, 3H), 7.87-7.73 (m,
2H), 4.84-4.81 (m, 1H), 4.55-3.86 (m, 6H), 3.61-3.53 (m, 2H), 3.38-3.31 (m,
1H), 2.75 (m, 1H), 2.39-2.34 (m, 2H), 1.93-1.89 (m, 2H), 1.58-1.56 (m, 1H),
1.63-1.50 (m, 1H), 1.01-0.88 (m, 3H). MS: (M+H m/z 474.2).

" EXAMPLE 111
8-1(38,4S)-4-methyi-1-(pyrimidin-2-yimethyl\pyirolidin-3-vl}- 1-{tetrahydro-2H-

pyran-4-yl)-1,5-dihydro-4H-pyrazolo[3 4-dlpyrimidin-4-one
@
Cﬁ

To a solution of 6-[(3$.4S)—4-methylpyr-rolidin-3-yl]-1-(tetrahydrd-ZH-

pyran-4-yl)-1 H-pyrazolo[3,4-d]pyrimidin-4(5H)-one hydrogen chioride (7.75g)

(see preparation in step (a) of Example 73) in dimethyiformamide (115 mL)
was added iron triflate (900 mg), 2-(chioromethyl)pyrimidine hydrogen
chloride (4.5g), and cesium carbonate (22.2g) and the reaction mixture was

heated at 60 °C for 24h. The reaction mixture was concentrated onto silica’

gel and purified by flash chromatography eluting with 0-15% methanol/ethyl
acetate/1% saturated ammonium hydroxide to provide the title compound
(6g). 400 MHz 'H NMR (CDCl3) & 12.30 (brs, 1H), 8.63 (d, J = 5.0, Hz, 2H),
8.03 (s, 1H), 7.20 (d, J=5.0, Hz, 1H), 4.84-4.79 (m, 1H), 4.30-4.27 (m, 1H),

PCT/IB2008/001125
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4.14-4.08 (m, 2H), 3.87-3.82 (m, 1H). 3.63-3.55(m, 2H), 347 (t, J=T7.9 Hz,
1H), 3.29 (d, J = 8.9 Hz, 1H), 2.88-2.86 (m, 1H), 2.60-2.56 (m, 1H), 2.46-
2.24 (m, 4H), 1.93-1.84 (m, 2H), 1.24 (t, J =7.1 Hz, 3H). MS: {M+H m/z

396.2).

: EXAMPLE 112 _
2-{{(3S.4S)-3-ethyl-4-[4-0x0-1-{tetrahydro-2H-pyran-4-yi}-45-dihydro-1H-
razolo[3.4-d]pyrimidin-6-yllpyrrolidin-1-yiimethyl)benzonitrile

Following the procedure for the preparation of 6-{(3S,4S)-4-methyl-1-
[(2-methylpyrimidin-5-yl)methy]pyrrolidin-3-yl}- 1-(tetrahydro-2H-pyran-4-yl)- -
1,5-dihydro-4H-pyrazole{3,4-dlpyrimidin-4-one but substituting 6-{(3S5,4S)-4-
ethylpyrrolidin-3-yl}-1-(tetrahydro-2H-pyran-4-yl)- 1H-pyrazolo{3,4-d]pyrimidin-
4(5H)-one hydrogen chloride, sodium cyanoborohydride and 2-
formylbenzonitrile provided the title compound. 400 MHz 'H NMR (CDCls) &
11.68 (brs, 1H), 8.01 (s, 1H), 7.68-7.58 (m, 3H), 7.40-7.36 (m, 1H), 4.91 (s,
1H), 4.82-4.76 (m, 1H), 4.12-4.10(m, 2H), 3.94 (m, 1H), 3.61-6.55(m, 2H),
3.37 (m, 1H), 3.03-2.94 (m, 2H), 2.66 (m, 1H), 2.41-2.23 (m, 3H), 2.09 (m,
1H), 1.91-1.84 (m, 2H), 1.66-1.49 (m, 2H), 093 (t, J = 7.5 Hz, 3H). MS:
(M+H m/z 433.2). ' :

1

. EXAMPLE 113
3-({({3S,4S)-3-ethyl-4-[4-0x0-1 -(tetrahydro-2H-pyran74-yI)-4,5-dihydro-1 H-

pyrazolof3 4-d]pyrimidin-8-yllpyrrolidin-1-yl}methyl)benzonitrile

ey

¢
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Foliowing the procedure for the preparation of 6-{(3S,4S)-4-methyl-1-
[(2-methylpyrimidin-s-yl)methyl]pyrrolidin-3-y|}-1-(tetrahydro-2H-pyran-4~yl)-
1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidi'n-4-one but substituting 6-[(3S,4S)4-
ethylpyrrolidin-3-yl]-1-(tetrahydro-2H-pyran-4-yl)}-1H-pyrazolo[3,4-d]pyrimidin-
4(5H)-one hydrogen chloride, sodium cyanoborohydride and 3-
formylbenzonitrile provided the title compound. 400 MHz 'H NMR (CDCl3) 5
8.01 (s, 1H), 7.73-7.41 (m, 4H), 4.79 {(m, 1H), 4.72 (s, 1H), 4.12-4.09 (m,
2H), 3.82-3.70 (m, 2H), 3.61-3.54 (m, 2H), 3.27 (t, J = 8.3 Hz, 1H), 3.02-
2.97 (m, 2H), 2.71-2.70 (m, 1H), 2.37-2.30 (m, 2H), 2.20-2.14 (m, 1H),
1.90-1.87 {m, 2H), 1.61-1.60 (m, 1H), 1.51-1.48 (m, 1H), 0.91 (t, J= 7.5 Hz,

3H). MS: (M+H m/z 433.2).

EXAMPLE 114 .
4-1{(35.45)-3-ethyl-4-[4-ox0-1-(tetrahydro-2H-pyran-4-yi}-45-dihydro-1H-

Following the procedure for the preparation of 6-{(3S,4S)-4-methyl-1-
[(2-methyIpyrimidin-5-yl)methyl]pyrrolidin-3-yl}-1-(tetrahydro-2H-pyran-4-yl)-
1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one but substituting 6-[(3S,4S8)4-
ethylpyrrolidin-3-yl}-1 -(tetrahydro-2H-pyran-4-yl)-1 H-pyrazolo[3,4-d)pyrimidin-
4(5H)-one hydrogen chloride, sodium cyancborohydride and 4-
formylbenzonitrile- provided the title compound. 400 MHz 'H NMR (CDCl3) &
11.82 (brs, 1H), 8.01 (s, 1H), 7.75(t, J = 7.9 Hz, 1H), 7.58-7.44 (m, 3H),
4.78-4.75 (m, 1H), 4.74 (s, 1H), 4.13-4.08 (m, 2H), 3.77 (m, 1H), 3.70 (m,

 1H), 3.61-3.53 (m, 2H), 3.31-3.29(m, 1H), 3.01-2.90 (m, 2H), 2.58 (m, 1H),

2.37-2.31 (m, 2H), 2.25 (m, 1H), 2.00 (m, 1H), 1.91-1.83 (m, 2H), 1.64-1.63
(m, 1H), 1.61-1.58 (m, 1H), 0.93 (t, J = 7.5 Hz, 3H). MS: (M+H m/z 433.2). '
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BIOLOGICAL PROTOCOLS _
The utility of the compounds of Formula (1), and the pharmaceutically

acceptable salts thereof, in the treatment or prevention of diseases (such as
are detailed herein) in mammals (e.g., humans) may be demonstrated by the
activity thereof in conventional assays known to one of ordina‘ry skifl in the art,
including the assay described below. Such assays also provide a means
whereby the activities of the compounds of Formula (1) can be compargd with

the activities of other known compounds.

Phosphodiesterase 8 (PDESY) inhibitog activity

, The PDE9 assay was performed using the Phosphodiesterase
Scintillation Proximity (SPA) assay (GE Healthcare Life Sciences). The assay
was carried out in 96 well clear bottom microtiter plates (Costar 3632, Coming
Inc). The human recombinant PDE9 enzyme was generated in SF-9 cells, the
cell pellets were sonicated .in buffer (20 mM TRIS, 2mM benzamidine, 1mMm
EDTA, 250mM sucrose, 100uM PMSF, pH 7.5 with HCI), centrifuged at
40,000 x g for 20 min at 4°C. The supernatants were stored at -80°C. [8-
3H]guanosine 3',5'-cyclic phosphaté (TRK 392, GE Healthcare Life Sciences)
was diluted in assay buffer (50 mM Tris-HCI. pH7.5, containing 1.3 mM

- MgClz) such that the final well concentration was 50 nM. Test compounds

were dissolved in DMSO, diiuted in DI HzO and serially diluted in
20%DMS0/80%H:0, for a final concentration of 2% DMSO. For the assay the
PDES was diluted with assay buffer such that 20% or less of the substrate )
was hydrolyzed to 5'GMP. Each assay well contained 10 pl of test compound
or solvent, 40 pl of [*H]cGMP and 50 ul of enzyme, background was
determined by a high concentration of a PDE inhibitor. The assay was
initiated with the addition of the enzyme and carried out at room temperature
for 30 min. The assay was terminated with the addition of 10 pi of a PDES
inhibitor that was sufficient to totally inhibit the enzyme activity, immediately
foliowed by the addition of 50 ul per well of SPA beads. The plates were
sealed, vortexed, allowed to set for >300 min, then counted in a Wallac TriLux

MicroBeta LSC.
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Example | G5678A | Example G5678A Example | GS678A
No. (U):1C50 No. (U):1C50 No. (U):IC50
3 9.46 nM 43 36.4 nM 80 3.72nM
4 624 nM 44 10.8 nM 81 2,92 nM
5 558 nM_| 45 38.7 nM 82 5.18 nM
6 - 57.1 nM 46 8.53 nM 83 24.5 nM
7 11.6 nM 47 5.53 nM 84 1.87. nM
8 11.2nM 48 40.7 nM 85 0.903
9 2:84 nM 49 4.55 nM 86 144 0M |
10 4.98 nM 50 125 nM 87 572nM |
11 18.9 nM | 51 8.18 nM 88 17.9nM |
12 7.23nM 52 26.0 nM 89 1.70 nM
13 6.61 nM 53 7.30 nM_| 90 1.41 nM
14 26.0 nM 54 14.7 nM 91 6.69 nM
17 16.2 nM 55 6.55 nM. 92 23.3nM
18 8.26 nM 56 4.81 nM 93 24.3nM
19 2.68 nM 57 122 nM 94 14.2 nM
20 7.06:nM 58 334 nM 95 3.892nM
21 1345nM 59 7.37nM 96 7.13nM
22 43.6 nM 60 44.8 nM 97(a) 7.20nM__
23 1.32 nM | 61 7.35 nM 97(b) 5.56 nM
24 119 nM 62 520 nM 98 793 nM
25 9.07 nM | 63 123 nM 99 - 12.8 nM
26 11.4 nM 64 873 nM 100 22.7nM_|
27 7.45nM 65 17.1. nM 101 7.94 nM
28 6.86 nM 66 18.1 nM 102 18.7 nM
29 217 nM 67 9.74 nM 103 15.2 nM
31 23.2nM 68 36.7 nM 104 3.98 nM
32 5.19 nM | 69 30.7 nM 105 3.289nM -
33 6.29 nM 70 10.2 nM 106 8.06 nM
34 4.33 nM 71 16.1 nM 107 14.33nM
35 53.8 nM 72 40.1 nM 108 3.11nM
36 5.08 nM 73 6.01 nM 109 4.21 nM
37 3.23nM 74 6.14 nM 110 2.59nM |
38 5.756 nM 75 - 5.46 nM 111 12.5nM |
39 58.1 nM 76 3.50 nM 112 1.37 nM
40 44.5 nM 77 1.24 nM 113 <1.00
41 63.8 nM 78 4.35 nM 114 2.31 nM
42 268 nM 79 3.72nM

The following additional compounds were made in accordance with the

methods set forth above:
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Structur IUPACNAME G5678A Exact Molec. ?’5: Retention
Ex. No. ucture (U)IC50 | Mass Weight M+1) Time
115 | & 1-cyclopentyl-6-{(3 .4-
R j ‘ trans }4-methyl-1-[3-{1H-
)“ b pyrazol-1-
S yibenzyllpymolidin-3-yl | 404nm | 443.243 | 557.579 | 444.28 | 271
P 1,5-dihydro-4H- :
Y‘ pyrazolo|3,4-djpyrimidin- |
= 4-one
|
g [&e 5 1-cyclopentyl-6-((3.4-
.)\Q'" trans 4-methyl-1-{(2-
>‘=~ b methylpyridin-4- )
2 \ ylmethyllpyrrolidin-3-yl | 34.0nM | 392.233 | 620.556 | 393.32 | 2.04
N 1,5-dihydro-4H- '
r“\;,) pyrazolo|3.4-d]pyrimidin-
Y 4-one
o 4
m7 R 6-[(3,4-trans)-1-(2-chloro-
@l 6-flucrobenzyl)4-
N ] th lidin-3-yl}-1-
Z ) | methylpyrrolidin-3-yi 126nM | 420.173 | 543951 | 43023 | 27
{ cyclopentyl-1,5-dihydro-
L 4H-pyrazolo[3,4-
O: dlpyrimidin-4-one’
118 = . 1-cyclopentyl-6-[(3.4-
>—>_~ | trans)1-(2,3-
D dimethylbenzyl)4- :
& imethylbenzyl)-4 74.0M | 405253 | 51957 [ 40832 | 20
! methylpyrrolidin-3-yl}-1.5-
(;: dihydro-4H-pyrazolo(3.4-
! d)pyrimidin-4-one
119 [ }#\ 1-cyclopentyl-6-{(3.4-
: }__f trans)-1-[2-
\_}“" b (difiveromethoxy)benzyl]-
! D N
(P 4-methylpyrrolidin-3-yl)- 32.8 M 1 443,213 | 557.522 | 444.28 2.82
N 8 n ]
A~ 1.5-dihydro-4H-
-
WA pyrazolo[3,4-d]pyrimidin-

4-one
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120

1-cyclopentyl-6-{(3.4-
trans)-1-{(2-
ethoxypyridin-3-
yl)methyi]-4-
methylpyrrolidin-3-yi}-
1.5-dihydro-4H-
- pyrazeio[3 4-d]pyrimidin.
4-one

62.7nM

422.243

€50.582 | 423.3 266

121

1-cyclopentyl-6-((3.4-
trans)}4-methyi-1-

(4.56,7-

tetrahydropyrazolo{1,5-

ajpyridin-3-
ylmethyl)pyrrolidin-3-yi]-
1,5-dihydro-4H-

pyrazolo[3.4-d]pyrimidin-

4-one

83.9nM

421.259

535573 | 42233 | 243

122

1-cyclopentyl-6-[(3.4-
trans)-1-(2.3-dihydro-1,4-
benzodioxin-&-yimethyl)-
4-methylpyrrolidin-3-yi}-
1.5-dihydro-4H-
pyrazolo[3.4-d]pyrimidin-
_ 4-one

56.4 nM

435,227

549.562 | 436.28 | 2.8

123

1-cyclopentyl-6-{(3 4-
trans ) 1-{4+( 1H-imidazol-
1-yl)benzyl)-4-
methylpyrrolidin-3-yi)-
1.5-dihydro4H-
pyrazolo[3 4-d)pyrimidin-
4-one

38.3 nM

443.243

| s57.579

444.29 2.11

124

1-cyclopentyl-6-[(3.4-
trans)1-(2,5-
dichlorobenzyi)-4-
methylpyrrolidin-3-yi}-1.5-
dihydro-4H-pyrazolo(3.4-
dlpyrimidin-4-one

' 80.9nM

445.144

560.406 | 446.19 292
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125 = “ 1-cyclopentyi-6-{(3.4-
’\\;\J tran:)-1-p(4-r:eth:iy-3-
— O methylbenzyl)}4«
L . 55.2nM | 421,248 | 535.569 | 422,31 2.68
/\) methylpyrrolidin-3-yl}-1,5-
Y dihydro-4H-pyrazolo[3.4-
|
\)V d]pyrimidin-4-one
126 - N 1-cyclopentyl-6-{(3.4-
\)‘{_‘ trans)-1-(2,3-dihydro-1-
\
\ o~ iD benzofuran-7-yimethyl)- :
’\,_) 4.-methylpyrrolidin-3-yll- | 88.7nM | 419.232 | 533.553 | 420.34 2.75
(v 1.5-dihydro-4H-
'\Q pyrazolo{3,4-d]pyrimidin-
1 4-one
127 Re u
)ﬁ' 1-cyciopentyl-6-{(3.4-
! .
.>‘=. N ,. dﬂ:rans): (2.;’4- . |
2 ) V vorobenzylld- - | e17nm | 413.203 | s27.498 | at428 | 273
- methylpyrrolidin-3-yl}-1,5- ]
!/\'/ dihydro-4 H-pyrazolo[3.4-
\/\, dlpyrimidin-4-one
128 [ )‘/‘ 1-cyclopentyl-6-{(3.4-
N '*}__f trans)1-(5-fluoro-2-
7~ thoxybenzyl 5
\.--\ A methoxybenzyl-d | 08nM | 425223 | ssesaz | 42620 | 28
N methylpyrrolidin-3-yi}-1.5- | - . - .
:Y\/ dihydro-4H-pyrazolof3.4-
\,’\D P dlpyrimidin-4-one
120 | L(\ 1-cyclopenty)-6-((3.4-
/“ /...\ trans) 1-(2-fluoro-4- |
\,-ﬁ , methoxybenzyl)-4- J
o - 71.8nM | 425223 | 539532 | 42628 | 275
/\)‘ methyipyrrolidin-3-yl}-1.5-
WA T . dihydro-4H-pyrazolof3.4-
~ dlpyrimidin-4-one
Rae; -
130 ’ . 1-cyclopentyl-B-{(3.4-
};)\ﬁ' trans)- 1-(3-fluoro4-
T ’\/\ methylbenzyi)4- :
’\) . 60.0nM | 408.228 | 523.533 | 410.28 287
» methylpyrrolidin-3-yl]-1.5- :
e dihydro-4H-pyrazolo[3 4-
rad djpyrimidin-4-one
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131

trans)}-4-methyl-1-[(2-
methyl-1,3-thiazol-5-

1-cyclopentyl-6-{(3.4-

(~/\ N | yhmethyljpyrrolidin-3-yi} | 41.9 nM 398.189 | 512.557 | 398.23 232
\) 1.5-dihydro-4H-
\'<_ /, 5 pyrazolo[3,4-d]pyrimidin-
4-one
132 - S 1-cyclopentyl-8-{(3.4-
L= trans)-1-{(4-isopropyl- |
\ ".> ~ 13-thiazol-2-yl)methyi}- . v
S 4-methylpyrrolidin-3-yl}- | 37.5nM | 42622 | 540.611 | 427.28 2.83
&Y 1,5-dIhydro-4H- : ’
-, pyrazolo[3,4-d]pyrimidin-
4-one
133 o % 1-cyclopentyl-6-{(3.4-
m trans)-1-[(1,3-dimethyl-
H!‘"‘ b 1H-pyrazol-5-yl)methyi)- |
N 4-methylpyrrolidin-3-yl}- | 33.7 nM | 395,243 | 509.535 398.31 2.35
/\.) 1,5-dihydro-4H-
AN pyrazolb(3.4-d]pyrimidin-
4-one
e Y 1-cyclopentyl-6-{(3.4-
\_‘;_,,"‘f-"\_\ trans)-1-(2.3~difluoro-4-
i ~7 methylbenzyl)}-4-
N ) 83.5nM | 427.218 | 541.523 | 428.29 2.89
—~ methylpyrrofidin-3-yi}-1,5-
N 1
PN dihydro-4H-pyrazolo[3.4-
: d]pyrimidin-4-oné
135 | & A 1-cyclopentyl-6-{(3.4-
<O trans }-4-methyl-1-(6-
\ 1)..4. ) \(3 (1H-pyrazol-1-yhpyridin-
\;) 2-ylmethyl}pyrrolidin-3- | 91.6nM | 444.239 | 672.592 4453 2.59
-~ yIJ-1,5-dihydro-dH-
he pyrazolo[3.4-d]pyrimidin-
‘{_} 4-one
136 s % 1-cyclopentyl-6-{{3.4-
.)Ng:f trans)A-maihyl-‘l -(4-
\__)'" N \’—\ » methylbenzy!)pyrrolidin- ‘
Y ‘< i 132 nM 381.237 | 505.543 | 382.31 2.81
N 3-yl)-1.5-dihydro-4H-

pyrazolo[3.4-d]pyrimidin-
4-one
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137 | &= . 1-cyciopentyl-6-{(3.4-
~C 4-methyl-1-(2
)ar\—- Irans) -methyl-1+(2-
N—"""" {3 | naphthyimethyl)pyrrolidin :
T | naphthyimeinylpyrrolidin | o oM | az7.237 | 541578 | 4283 | 207
N -3-yl]-1.5-dihydro-4H- [
e d pyrazolo[3.4-d]pyrimidin-
AN 4-one
138 &as N 1-cyclopentyl-6-{(3 4-
)-/\,- trans)-1-{(2-
)a}_ .b methoxypyridin-3-
) \ )methyl}-4- :
P yjmethyl 477nM | 408.227 | 636555 | 40020 | 25
[y methylpyrrolidin-3-yi}-
,,/:f ' 1.5-dihydro-4H-
J
N T pyrazolo[3,4-d]pyrimidin-
4-one
139 | &
J WA 1-cyclopentyl-6-((3.4-
}m )-"\__“ trans)-1-(2-
\ + \ -
\ { thoxyb 14- 87.5nM :
(D N sthoxybenzyl4- "™ | 421.248 | 535.569 | 42233 | 288
} methylpyrrolidin-3-yl)-1.5-
,‘"\:/ dihydro-4H-pyrazoio{3.4-
\/\ d)pyrimidin-4-one
\
140 . | &5 N 1-cyclopenty!-6-((3.4-
\}“(:/ trans }4-methyl-1-{4(1H-
'l
A \;} 1.2 4-trigzol1- - . ,
'\?/' yl)benzyllpymolidin-3-yl}- | 26.8 nM | 444,238 | 558.567 | 445.3 242
(\L/ . 1,5-dihydro-4H-
‘\/\:’\" pyrazolo[3.4-dJpyrimidin-
bl 4-one
141 | = 3 1-cyclopentyl-6-[(3.4-
/\—*C:\* trans)-1-(3-methoxy-4-
0y " methylbenzyi)4-
e O methyibenzyi)}4 53.10M | 421.248 | 535.568 | 4223 | 294
. \,/ methylpyrrolidin-3-yi}-1,5-
N~ dihydra-4H-pyrazolaf3.4-
AN d]pyrimidin-4-one
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142 | = n 1-cyclopentyl-6-{(3.4-
M trans)4-methyl-1-(1-
dee N L
p= \ | naphthylmethyl)pyrrolidin
> O i 47.5nM | 427.237 | 541578 | 4283 2.03
N ‘\?) -3-yl]-1.5-dihydro-4H-
W pyrazelo[3.4-d]pyrimidin-
\/:I . 4-one .
143 | }_(\ 1-cyclopentyl-6-[(3.4-
\ trans)1-(3-fluoro-4-
PN
. ) " ) 1
banY o methoxybenzyl)-4
N 35.1nM | 425.223 | 538.532 | 426.29 2.73
Y methylpyrrolidin-3.yl}-1,5-
T dihydro-4H-pyrazolo[3.4- |
i dlpyrimidin-4-one
144 =3 %
. 1-cyclopentyl-6-[(3.4-
)_% — ) rans) .
\ { dimethoxybenzyl)-4-
(§ . 8e.6 nM | 437.243 | 551,568 | 438.29 .79
f . methylpyrrolidin-3-yl}-1.5- :
V\l/ : dihydro-4H-pyrazolo[3.4-
\/\l’ dlpyrimidin-4-one
145 Tias N 1-cyclopentyl-§-{(3.4-
/‘(:,? trans)-4-methyl-1-{(5-
\_ﬁ)"‘f— b maethylisoxazol-3-
P, yimethyljpyrrolidin-3yl} | 77.4nM | 382.212 | 496.492 | 38327 25
‘(V’ 1,5-dihydro-4H- 1
ot pyrazolo[3 4-d}pyrimidin-
4-one
=
146 | R 1-cyciopentyl-6-[(3 4-
>~. /__! trans)-1-(2-fluoro-6-
: ; methoxybenzyl)-4-
) :) o 165nM | 425,223 | 539,532 | 426.29 2.78
~ methyipyrrqhdm-s-ym.5-
A dihyd - 4-
(Y v ihydro-<4H-pyrazoiof3,
N dlpyrimidin<4-one
147 |0 }_{\ 1-cyclopentyl-6-{(3.4-
K i trans)1-(2,4-
\_ )
\__/" . }"" difluorobenzyl)-4-
y o 79.8nM | 413.203 | 527.496 | 414.28 2.72
k"/ methyipyrrolidin-3-yl}-1,5-
/\./I dihy_dro4H-pyrazolo[3.4-
A, d)pyrimidin-4-one
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148 | =
s 1-cyclopentyl-6-{(3.4-
: “>°=_)‘“ trans}-1-{4-flucro-3-
) Z > thoxybenzyl)-4- '
2/‘ me oxy' ,n 4 36.0nM | 425.223 | 539.532 | 426.29 2.79
i methyipyrrolidin-3-yi)-1,5- |
,l/Y dihydro-4H-pyrazolo3,4- |
/j’ djpyrimidin-4-one
.
g | }_/\ 1-cyclopentyl-6-{(3.4-
o }_ trans)-1-(2.3-dihydro-1,4-
>§ v b benzodioxin-5-yimethyl)-
4-methy|pyrrolidin-3-ylj- 47.1nM | 435227 | 549.552 | 438.28 273
] 1,5-dihydro-4H- ’
[/\f/ pyrazolo[3.4-d}pyrimidin-
\j 4-one
150 [&= “ 6-[(3,4-trans)-1+(2-chlorc-
5705 | romsimi |
X " A ..
}—\ methylpyrrolidin-3-y} 83.5nM | 429.173 | 543.851 | 430.23 2.82
7 cyclopentyl-1,5-dihydro-
o~ 4H-pyrazolo[3.4-
, )\/\ Jpyrimidin<4-one
151 4 .
- 1-cyclopentyl-6-{(3.4-
’}a/—-'l trans}1-(2,4.
T Z M| dimethylbenzyly4-
{ ) . 117nM | 405.253 | 518.57 | 406.32 292
N methyipyrroligin-3-yl}-1,5- . :
N dihydro-4H-pyrazole[3.4-
AN dlpyrimidin-4-one
152 - H}../"*
T 1-cyclopentyl-6-{(3.4-
¥ }__‘
s b trans)>1+(3.5-
X imethoxybenzyl)-4-
7 ‘:;;e' °':d,s";_y:“5 42.2nM | 437.243 | 551568 | 438.20 | 2.8
. : methyipyrrolidin-3-yl}-1,5- ] ’
/W dihydro-4H-pyrazolo[3.4-
N >
o d)pyrimidin-4-one
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153 | = ‘}\/\‘ 1-cyclopentyl-6+[(3.4+
Y q trans)-1-(3-
3 "'}‘b th b) (1)4
I ethoxybenzyl)}-4-
o o Y - ys 115 | Se4nM | e212e8 | sasses | 42228 | 208
' methylpyrrolidin-3-yl}1,
\/W g
v ihydro-4H-pyrazolo[3, 4-
dlpyrimidin-4-one
154 | & &-/\ 6-[(3.4-trans)-1-(4-chloro-
.->’“* )__,;" 2-flucrobenzyl)y-4-
thyl, lidin-3-yl}-1-
t-“ Z) methylpyrrolidin-3-v} 175nM | 429,173 | 543.951 | 430.23 | 288
_) cyclopentyl-1,5-dihydro-
N 4H-pyrazolo[3.4-
NN, d)pyrimidin-4-one
155 R o
s 3-{1(3.4-trans)-3-(1-
).a_ '\\_> cyclopentyl-4-0x0-4,5-
2 | : dihydro-1H- lo[3,4-
P ydro-H-pyrazolcl 279nM | 402.217 | 516526 | 403.25 | 261
; d)pyrimidin-6-yl}4-
/\'/ methylpyrrolidin-1-
\‘l/ yilmethyljbenzonitrile
o
156 | 3 1-cyclopentyl-6-((3.4-
-,m~ ) trans)1-(2,5-
DS diflvorobenzyl)-4- '
) 408nM | 413.203 | 527.496 | 414.27 | 2.69
N methyipyrrolidin-3-yl}1.5-
\f\l/ dihydro~4H-pyrazolo[3,4-
N d)pyrimidin-4-one
157 | & <
- 2-({(3.4-trans)-3-(1-
>.= { cyclopentyl-4-ox0-4,5-
2 \ | dihydro-1H-pyrazolc(3 4- |
{ §6.4nM | 402.217 | 516.526 | 403.28 26

d]pyrimidin-6-yl)-4-
methylpyrrolidin-1-
y!]methyl}benzonitrile
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>
~

6-((3,4-trans)-1-(3-chloro-
4-fluorobenzyl)-4-
meth y!pynulidin-:!—yl}q -
cyclepentyl-1,5-dihydro-
4H-pyrazolo[3.4-
d]pyrimidin-4-one

50.9nM

429.173

543.951 | 430.24 291

159

1-cyclopentyk6-((3.4-
frans)-1 -[4-
(difiuvoromethoxy)benzyl}-
4-methylpyrrolidin-3-yl}-
1,5-dihydro-4H-
pyrazolo[3 4-d]pyrimidin-
4-one

§9.9 nM

443.213

§57.522 | 444.26 288

160

1-cyclopentyl-6-{(3.4-
trans)-4-methyl-1-(3-
methylbenzyl)pyrrolidin-
3-yl}-1,5-dihydro-4H-
pyrazolo[3,4-d]pyrimidin-
4-one

434 nM

391.237

506.543 | 38228 28

161

1-cyclopentyl-6-{(3.4-
trans)}1+(3,4-
difiucrobenzyl)-4-
methylpyrrolidin-3-yl}-1.5-
dihydro-4H-pyrazolo{3.4-
d]pyrimidin-4-one

40.4 nM

413.203

527406 | 41426 | 28

162

1-cyclopentyk6-[(3.4-

© trans)1-(2,5-
dimethylbenzyl)-4-

methylpyrrolidin-3-yl}-1.5-

dihydro-4H-pyrazolof3.4-

d)pyrimidin-4-one

60.1 M

405.253

519.57 406.32 292
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163 | &w .
' i 6-[(3.4-trans)-1-(3-chioro- )
>== ™ 2-fluorobenzyl)-4- :

methy!pyrrolidin-3-ylj-1-
2 \ C yipyrolidin-3ylk1- | s 4 nm

o cyclopentylﬂ S-dihydro-

4H-pyrazoio{3.4-
j , - d)pyrimidin-4-one

428,173

543.951 | 43022 | 2.85

164 | a5 R
)‘Q‘ 1-cyclopentyl-6-{(3 4-
>=». b trans)1-(2,3-
2 S dichiorobenzyl)4-

H methyipyrrolidin-3-yi}-1,5-
) dihydro-4H-pyrazolo[3,4-
dlpyrimidin-4-one

- 78.9nM

Q,

o ©

445.144 |

560.406 | 446.15 294

165 | a8 1-cyciopentyl-6-{(3.4-
trans)-4-methyl-1-(1,3-

)-n "b thiazol-2-
2 ' ) yimethyl)pyrrolidin-3-yi]- 54.2nM
N 1.5-dihydro-4H-

<:')/ ) pyrazolo[3.4-d]pyrimidin-

4-one

384.173 |

498.53 385.22 235

166 | & .
» 1-cyclopentyl-6-[(3.4-
")_‘ . trans)-1-(3-fluoro-2-
methylbenzyl)}4.
O C yibenzyl4 68.3nM

o methyipyrrolidin-3-yl)-1.5-
dihydro-4H-pyrazolo{3.4-

409.228

523.533 | 410.28 283

\‘/K d]pyrimidin-4-one
=

. 167 1-cyclopentyl-6-{(3.4-
trans )~4-methyl-1-{(2-
v b methylpyrimidin-5-
. : N/ yl)methyi]pyrrolidin-3-yl} { 40.7 nM
1,5-dihydro-4H-
o~ pyrazolo[3.4-d}pyrimidin-
4-one

(
\E’%ﬂ

393,228

§07.519 | 3843 2.21




WO 2008/139293 » PCT/1B2008/001125

-144-
168 ars 2 1-cyclopentyl-6-((3.4-
e
«‘ < trans)-1-{(2-
/
N \:/‘ ethylpyrimidin-5- _
N ylimethyl)-4- ‘
—~ - 30.7nM | 407.243 | 521.546 | 408.21 2.36
Y : methylpyrrolidin-3-yi}- )
N~ 1,5-dihydro-aH-
pyrazolof3.4-¢|pyrimidin-
4-one
169 | U= . . (3.4
JUN 1-cyclopentyl-6-{(3.4
¥ }....\'_ trans)}1-(4-
\;—x).‘ ’ l\/\ isopropylbenzyl)-4- .
(P 117 nM | 419,260 | 533.597 . 420.34 31

methylpyrrolidin-3-yl}-1,5-

\/O'/ dihydro-4H-pyrazolof3.4-

d]pyrimidin-4-one

o ©

170 [0y }‘/\ 1-cyclopentyl-6-{(3.4-
T 7 trans)-1-[{1-ethyl-1H-
N )t‘)—“ b pyrazol-4-yl)methyl}4- -
(_/\ methylpyrrolidin-3-yl}- 746nM | .395.243 | 509.535 | 386.31 237
1.5-dihydro-4H-
pyrazolo{3,4-d]pyrimidin-

{

- 4.0ne
171 Cry " ] 1-cyclopentyl-6-{(3.4-
}‘Q‘ : trans)-1-{(4-
;}‘-« \b methoxypyridin-3-
\ (| thyl]-4- : :
< 8/ myl)m I'yd]' sy | S¥37M [408227 | 636558 | aveze | . 208
I : methylpyrrolidin-3-yl}- |-
' 1,5<lihydro-4H-
~ pyrazolo|[3.4-d]pyrimidin-
4-one
172 | &

M,. 1-cyclopentyl-6-((3.4-
>—-"\ trans) 1-(isoxazol-S-

ylmethyl)-4-
methyipyrrolidin-3-yi}-1.5- |
dihydro-4H-pyrazolo[3 4-
d]pyrimidin~4-one

67.0nM | 368.196 | 482.465 | 369.25{ 229
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173 |+ " 1-cyclopentyl-6-{(3.4-
\’g(\ trans)-1-(4-
o thoxybenzyl
P, ethoxybenzyl)-4-
S e yoen V4 64.0nM | 421.248 | 535569 | 42228 | 285
N methylpyrrolidin-3-yi}-1,5-
NC/ dihydro-4H-pyrazolo[3.4-
' d]pyrimidin-4-one
174 == - 1-cyciopentyh-6-{(3.4-
, }‘Q’ trans)-1-{{6-(1-hydroxy-1- |
Y N o
A methylethyl)pyridin-3- o
k) yllmethyl}-4- 420nM | 436.250 | 664609 | 43732 | 214
‘/\) methylpyrrolidin-3-yi}-1,5- |
; }‘/\/ dihydro-4H-pyrazoio(3.4-
1.\ ' dJpyrimidin-4-one
S 175 | = 3 1-cyclopentyh6-{(3.4-
/’“’./\.' f
v trans)-1-[(2,2-dimethyi-
\-.}-. Ny .
—, ) 2,3-dihydro-1-
. \; benzofuran-5-yl)methyl}-
— . 74.8nM | 447.264 | 561.607 448.3 286
><. Y 4-methylpyrrolidin-3-yl}- .
1.5-dihydro-4H-
pyrazolo[3 4-d]pyrimidin-
4-one
76 | YA " {-cyclopenty-6+{(3 4-
Pandd
N trans)-1-(3,4-
\_ Py \.'"
i ~ dimethoxybenzyl)-4-
N, thyt ldin-3-yI}1,5 27.1nM | 437.243 | 551.568 | 438.28 2,59
; methyipyrrolidin-3-yl}-1,5-
~e s dihydro-4H-pyrazolo[3.4-
~ d)pyrimidin-4-one
177 | B . 1.¢yclopentyl-6-{(3.4-
: }-ﬁ trans)-4-methyl-1.{(5-
N,
o \ )*m b methylpyrazin-2-
\. l\/\, ylimethyl]pyrrolidin-3-yl}- | 42.2nM | 393.228 | 507.518 3843 2.32
- N 1,5-dihydro-4H-
/i\/L;‘ pyrazolo[3.4-d)pyrimidin-
‘ 4-one
178 . 1-cyclopentyl-6-[(3.4-
M* g
¥ >_j trans)-1-(imidazo[1.2-
=70 | e
! ridin-2-ylmethyl)}4-
b lpyridin-2-yimethyl}4- | oM | a17.228 | s31.541 | at827 | 214
S methylpyrrolidin-3-yl}-1.5-
I~ dihydro-4H-pyrazolo{3,4-
C}"' dlpyrimidin-4-one
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179

&

1-cyclopentyl-6-{(3.4-
trans }-4-methyl-1-[(2-
phenyl-1,3-oxazol-4-
yhmethyi)pyrrolidin-3-yl}
1,5-dihydro-4H-
pyrazoio[3,4-d]pyrimidin-
4-one

47.2nM

444.227

558.563 | 445.27 2.88

180

1-cyclopentyl-6-{(3.4-

trans)-4-methyi-1+(2-
methylbenzyl)pyrrolidin-

3-yl]-1,5-dihydro-4H-

pyrazolo[3 4-d]pyrimidin- |

4-0ne

83.8 nM

381.237

505543 | 3923 | 277

181

1-cyclopentyl-6-{{3.4-
trans)-1~(2-
isopropoxybenzyi)}4-
methylpyrrolidin-3-yl}-1.5-
dihydro-4H-pyrazolo[3.4-
d]pyrimidin-4-one

134 M

435.264

549.586 { 436.33 3

182.

6-{(3.4-trans )-1-(cinnolin-

3-yimethyl)-4-

methylpyrrolidin-3-yl}-1- | ‘

cyclopentyk1,5-dihydro-
4H-pyrazolo{3.4-
d)pyrimidin-4-one

22.5nM

429.228

543552 | 430.26 | 2.53

183

1-cyclopentyl-6-{(3.4-
trans)-1-{3-
(diflucromethoxy )benzyl}-
4-methylpyrrolidin-3-yl}-
1,5-dihydro-4H-
pyrazolo[3.4-d)pyrimidin-
4-cne

29.8 nM

443.213

567.522 | 444.26 2.87
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184 ‘ i 1-cyciopentyl-6-{(3.4-
‘})fj\r—‘ trans)}1-(4-flucro-3-
~ \
>\—, . 3 methylbenzyi)y4-
\ N y o yir4 90.0nM | 409.228 | 523.533 | 410.26 2.87
~ methylpyrrolidin-3-yl}-1,5-
(\‘) dihydro-4H-pyrazolo(3,4-
/\/ dlpyrimidin-4-one
185 [y }s/\ 1-cyciopentyl-6-{(3.4-
< '3,__7 trans}-4-methyl-1-{4-(1H-
\..’\ - b pyrazol-1-
N/ ylibenzyllpyrolidin-3-yl}- | 33.5nM | 443243 | 557,579 | 44427 | 269
A().V 1,5-dihydro-4H-
G . pyrazolo[3,4-d}pyrimidin-
4-one
186 3 . 1-cyclopentyl-6-{(3.4-
) trans}-1-{(2,7-
s
N b dimethylimidazo{1.2-
lan
. N idin-3-yl)methylj-4-
~ slpyridinSylmethyl4- | o5 oM | 44s.250 | sso.ses | ass27 | 218
Y methylpyrrolidin-3-yl}- |
“N 1,5-dihydro-4H-
pyrazolo[3,4-d]pyrimidin-
4-one
187 | &= .
. * . 1-cyclopentyl-8-[(3.4-
):.,f_ ‘b i trans)-1-(3,5-
r dichlorobenzyl)-4-
A ichlorobenzyl) 70.8nM | 445144 | 560.406 | 446.16 | 304
] : methylpyrrolidin-3-yl}-1,5-
Y\'-/ dihydro-4H-pyrazolc|[3.4-
\I./ dlpyrimidin-4-one
188 | &
/ " 1-cyclopentyl-6-[(3.4-
\—}-.. ‘b _ trans)-1-(4-
| ”|  isopropoxybenzyl)}4-
{ th; P I’_'d_ 3"':: 5| 7277M | e35264 | 540508 | 4363 | 208
: methylpyrrolidin-3-yl}-1,5-
I:A/ . dih
. A ihydro4H-pyrazolo[3.4-
A dlpyrimidin-4-one
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1-cyclopentyl-6-[(3.4-
A | trans)1-2-(1-hycroxy-1-
\ "
\_ P e methylethyl)pyridin-4-
~
)Y

189 | G

{ L ylimethyl}-4- 23.7nM | 438,259 | 664.608 | 437.21 213
></\/' ' methyipyrralidin-3-yl}-1,5- ' ]
W dihydro-4H-pyrazoio[3 4-
d]pyrimidin-4-one
160 | @& o 1-cyclopentyl-6-[(3.4-
_}ﬁ,‘ trans -4-mathyl-1-
N Jod b (4.5.6.7-tetrahydro-1.3- |
A benzathiazol-2- ssanm | 438.22 | ss2622 | 43827 |  2.81

ylmethyl)pyrrolidin-3-yi)- ‘

d:]) 1,5-dihydro-4H-
pyrazolof3.4-d)pyrimidin-

.(‘

4-one
191 | &= Py
. 1-cyclopenty!-6-[(3.4-
">.t /—-hl trans}-1-(mesitylmethyl)-
4-methylpyrrolidin-3-yl i
h b methylpyrolidin-3HE | teenm | 419.269 | 533507 | 42034 3
, Ny 1.5-dihydro-4H- |
/\q/; ) pyrazolo[3.4-d]pyrimidin-
/'\/'\ 4-one
192 | &

f 1-cyclopentyl6-{(3.4-
“)u" " vrans}1-(2.6- ' _
2 M dichlorobenzyl)}4- '
2 ) ichlorobenzyl) 238 nM | 445.144 | 560408 | 44814 |- 2.75
? methyipyrrolidin-3-yl}-1.8- ’
J

(-3

dihydro-4H-pyrazolo[3.4- ]
" dlpyrimidin-4-one

. 193 | = % 4-{[(3.4-trans)-3-(4-
& }:-"}_.-' cyclopentyl-4-0x0-4,5- )
a dihydro-1H- lo[3.4- '
. thyero-1H-pyrazolo| 5770M | 402.217 | 516526 | 40325 | 2.1

<:.

’ dlpyrimidin-6-yl)-4-

\/“
@ ..
i
/\'_/ methyipyrralidin-1-
N

yllmethyl}benzonitrile
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194

1-cyciopentyl-6-[(3,4-
trans)-1-(2-Aucro-5-
methoxybenzyl)-4-
methylpyrrolidin-3-yI}1.5-
dihydro-<4H-pyrazolo]3.4-
d]pyrimidin-4-one

54.7 nM

425,223

538.532

426.29

2.75

198

1-cyclopentyl-6+{{3.4-
trans)-1-(2,6-
dimethylbenzyi)-4-
methylpyrrolidin-3-yl}-1,5-
dihydro-4H-pyrazelo[3.4-
d]pyrimidin-4-one

198 nM |

405.253

519.57

406.31

2.83

196

§

1-cyclopentyl-6-{(3.4-
trans)-14(4-methoxy-3.5-
dimethylpyridin-2-
yhmethylj-4-
methylpyrrolidin-3-yl}-
1,5-dihydro-4H-
pyrazolo[3 4-d}pyrimidin-
4-one

187 nM

436.258

664.609

437.32

276

197

g

1-cyclopentyl-6-[(3.4-
trans)}1-(3,5-
dimethylbenzyl)-4-
methylpyrrolidin-3-yl)-1.5-
dihydro-4H-pyrazolof3,4-
d]pyrimidin4-one

53.5nM

405.253

519,57

406.33

298

198

-} dihydro-4H-pyrazolo[3.4-

1-cyclopentyk6-{(3.4-
trans)-1-(3,4-
dimethylbenzyl)-4-
methylpyrrolidin-3-yi)-1,5-

d]pyrimidin-4-one

93.6 nM

405.253

§19.57

406.31

284
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199 | as

1-cyclopentyl-6-{(3.4-
trans )-4-methyl-1-{(1-
methyl-1H-benzimidazol-

2-yl)methyl]pyrrolidin-3- |

yi}-1.5-dihydro-4H-
pyrazolo{3.4-d]pyrimidin-
4-one

545,568 | 432,20 264

200 &=

1-cyclopentyl-6-{{3.4-
trans)-4-methyl-1-{(4-
methyl-3.4-dihydro-2H4-
1.4-benzoxazin-7-

yl)methyl)pyrrolidin-3-yi}- -

1.5-dihydro-4H-
pyrazolo[3.4-d)pyrimidin-
4-one '

676,62 | (449.3) {2.78)

201 | &

1-cyciopentyl-8-{(3.4-
trans)-4-methyl-1-(3-
phenylpropyl)pyrrolidin-3-
yi}-1.5-dihydro-4H-
pyrazolo{3,4-d)pyrimidin-
4-one

7519.57 {406.3} {2.93)

202 |G

1-cyclopentyi-6-{(3 4-
trans)-4-methyl-1-[2-
(trifluvoromethyl)benzyilpy

rrolidin-3-yf}-1,5-dihydro- |

4H-pyrazolo]3.4-
d)pyrimidin-4-one

559.513 | (446.2) | (2.9)

203 |

1-cyclopentyl-6-[(3.4-
trans)4-methyl-1-(4,4 4-
trifluorobutyl )pyrrolidin-3-
yi]-1.5-dihydro~4H-
pyrazolo[3.4-d)pyrimidin-
4-one

511.469 | {388.2) {2.69)

204 |

1-cyclopentyl-6+[(3.4-
trans)-1-(3-
methoxybenzyi)-4-
methylpyrrolidin-3-yl}-1.5-
dihydro-4H-pyrazolc|3.4-
d)pyrimidin-4-one

521,542 | (408.3) | (2.74)
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205 | & ] " {-cyclopentyl-6-{(3.4-
J:H;\ trans)-1- |
A |
X " clopentylmethyi)4-
2\: (eyclop y‘ vird 286 nM | 369.253 | 483.537 | {370.2} {2.72}
= t | methylpyrrolidin-3-yl}-1.5- ]
OJ dihydro-4H-pyrazolo(3,4-
d]pyrimidin-4-one
208 | _ 1-cyclopentyl-6-{(3.4-
2\/3}:\, trans)1-(2,4-
) dimetho -4
— C imethoxybenzyi) 68.4nM | 437.243 | S51.568 | (438.2) | (2.82)
N J\P 7~ methylpyrrolidin-3-yi}-1,5- |
> dihydro-4H-pyrazolo[3.4-
] dlpyrimidin-4-one
207 = : 1-cyclopentyk-6-((3.4-
2\ X 9 trans)-<4-methyl-1-(¢-
e 77T
) > morpholin-4- |
Do & (morp o : @77.3; | {1.94:2.1
A W) yimethyl)benzyljpyrrolidin | 46.2nM | 476.28 | 590.849
477.3} 7}

-3-yl}-1,5-dihydro-4.
pyrazolo[3,4-djpyrimidin-
4-one

- 6-[(3.4-rans)-1-(2.1.3-
ﬁ’\ benzcthiadiazol-5-
2\' o~ ] ylmethyl)-4-
'y’
e

methylpyrrolidin-3-y-1- | 7.13nM | 435.184 | 549578 | {436.2} | (2.66)

208 as

L"),Jt cyclopentyl-1,5-dihydro-
4H-pyrazolo|[3.4-
_ d]pyrimidin-4-one
209 |\ 2

8-{(3.4-rans)-1-{2-
2] )\ . (benzyloxy)athyl}-<-
. ) methylpyrrolidin-3-yi}-1- »
O 52.9nM | 421,248 | 535.569 | {422.2) {2.85)

<—4 cyclopentyl-1,5-dihydro-
4H-pyrazolof3.4-

Q ' d]pyrimidin-4-one

210 | & 1-cyclopentyl-6-[(3.4-
. trans)1-(2,6-
/I\ 4 ;
, - difluorobenzyl)-4-
fo C methylpyrrolidin-3-yi)-1,5-
Cz—/ dihydro-4H-pyrazolo[3.4-

d)pyrimidin-4-one

16.2nM | 413.203 | 527.498 | (4142} | (262
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g

1-cyclopentyl6-((3.4-
trans)-1-(2-
methoxybenzyl)-4-
methylpyrrolidin-3-yt}-1,5-

dihydro-4H-pyrazolo[d.4-

dlpyrimidin-4-one

39.8 nM

407.232

521.542

{408.2)

(2.76)

212

¢

T-cyciopentyr6-{(3 4-
trans)4-methyl-1{(3.5,6-
trimethylpyrazin-2-
yl)methyl]pyrrolidin-3-yl}-
1,5-dihydro-4H-
pyrazolof3,4-d]pyrimidin-
4-one

9.88 nM

421.259

535573

{422.3)

{2.51}

213

f

1-cyciopentyl-6-({3.4-
trans)1-(2.4-
dichlorobenzyi)-4-
methylpyrrolidin-3-yl}-1,5-
dihydro-4H-pyrazolo(3.4-
d]pyrimidin-4-one

124 nM

445,144

560.406

{4486.1}

{2.98) -

214

1-cyclopentyl-6-[(3.4-
trans)y4-methyl-1-
(5.6.7.8-tetrahydro-¢H-
pyrazolo[1,5-alezepin-3-
yimethy!)pyrrolidin-3-yl]-
1,5-dihydro-4H-

pyrazolo[3.4-d]pyrimidin-

4-one

15.7 nM

435.275

549.6

{438.3)

{2.56)

215

1-cyclopentyl-6-{(3.4-
trans)-1-(3-Auorobenzyl)-
4-methylpyrrolidin-3-yl)-
. 1,5-dihydro-4H-
pyrazolo{3,4-d]pyrimidin-
4-one

11.5nM

395.212

508.506

{396.2)

(2.73)
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216 | & . 1-cyclopentyl-6-{(3.4-
k /LJI‘ trans)-1-(2,3-dihydro-1-
’ o~ benzofuran-5-yimethyl)-
/\_ s . g .
f N/ 4-methylpyrrolidin-3-yl]- { 17.4 nM | 418,232 | §33.553 | (420.2) {2.71)
1.5-dihydro-4H-

pyrazolo(3,4-d)pyrimidin-
’ 4-one

f

217 /t 1-cyclopentyl-6-{{3.4-

Y . trans)-1-(2-methoxy-5-

\ methylbenzyl)-4-
QJ’" O methyipyrrolidin-3-yi}1,5-
dihydro-4H-pyrazolo|3,4-

d]pyrimidin-4-one

250nM | 421.248 | 535.569 | 422.3) | (2.1}

218 | &

o®

1-cyclopentyl-6-{(3 .4-
/LJI\ trans)-1-(2-fuorobenzyl)-
2\' 't 4-methylpyrrolidin-3-yl}-

| 156nM | 395.212 | 509.506 | {396.2) | (267} |
X 1.5-dihydro-4H-
\F’>‘j N pyrazolo{d 4-d]pyrimidin.
i 4-one
219 e ) 6-{(3.4-trans)-1-(2- _
J:UI\ chiorobenzyi)y4-
/
T methylpyrrolidin-3-yl}-1-
7 S vey >y 484nM | 411,183 | s25.061 | 4122 | (278)
- cyclopentyl-1.5-dihydro-
Q—/ 4H-pyrazolo[3.4-
d]pyrimidin-4-one
220 o % 1-cyclopentyk6-[(3.4-
J':UI\ trans)-1-(3.4-
; .
2\~' D dichlorobenzyl)-4-
: —~ I~ - | 28.0nM | 445.144 | 560.408 | {446.4) | (3.04)
/ | methyipyrrolidin-3-yl}-1.8- |
.’, "—Q_’ dihydro-4H-pyrazolo(3.4-
e A dlpyrimidin-4-one
221 L . . 6-{(3.4-rans}-1-(2,1,3-
‘ .)I\ benzothiadiazol-4-
>
o~ 2\ /‘\‘ X ylmethyl)-4-

NN~ C methylpyrrolidin-3-yl}-1- 12.7nM | 435.184 | 549578 | (436.2) {2.67)
2 [,\" cyclopentyl-1,5-dihydro-

4H-pyrazolo{3.4- .

6]pyrimidin-4-one
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22 |

1-cyclopentyl-6-{(3.4-
trans }4-methyl-1-{(2-
propylpyrimidin-5-

yl)methytlpyrrolidin-3-yl)-

1,5-dihydro-4H-
pyrazolo[3,4-d]pyrimidin.
4-one

6.03 nM

421,259

535.573 |

(422.3)

{2.52)

23 |

1-cyclcpenl’yl-6¢((§ 4
trans)-1-{(1-ethyl-1H-
pyrazol-5-yl)methyl}-4-
methylpyrrolidin-3-yl}-
1.5-dihydro-4H-
-pyrazolo{3,4-d]pyrimidin-
4-one

14.4 nM

385.243

509.535

{366.3)

(2.38)

24 =

1-cyclopentyl-6-{(3.4-
trans)-4-methyl-1-{2-
(triflucromethoxy)benzyl]
pyrrolidin-3-yl}-1.5
dihydro-4H-pyrazolo(3.4-
dlpyrimidin-4-one

116 nM

461,204

§75.512

{462.2)

(2Lsé) :

25 |¥

1-cyclopentyl-6-{(3.4-
trans)<4-methyi-1-[4-
(trifluoromethyl)benzyllpy
rrolidin-3-yl}1.5-dihydro-
4H-pyrazolo[3,4-
d]pyrimidin-4-one

34.9 nM

445.209

559.513

(446.2)

{3.01)

226 |

1-cyclcpentyl-6-{(3.4-
trans)-4-methyl-1-{(1-
methyl-1H-imidazo{4,5-
clpyridin-2-
yl)methyl]pyrrolidin-3-yl}
1,.5-dihydro-4H-
pyrazolo{3.4-d]pyrimidin-
4<one

3.78 nM

432.239

£60.581

{433.2)

{203)

® @ |
¢

227 | & s

1 ~cyc|openlylm 4-
itra ne)1+(3,5-
diflucrobenzyl)-4-
methylpyrrolidin-3-yl}-1,5-
dihydro-4H-pyrazolo[3.4-
d]pyrimidin-4-one

742nM

413.203 |

527.498

414.2}

{2.78}

%



@ : ]

WO 2008/139293 PCT/IB2008/001125
-155-
228 | & 1-cyc|$penlyl—6-[(3.4-

trans)-1-(S,6-dihydro-4H-

pyrrolo[1,2-b)pyrazor-3-
ylmethyi)-4-

methyipyrrolidin-3-y}-1.5-

dihydro-4H-pyrazolo(3,4-
d]pﬁimidin4cne

49.1 nM

407.243

521 .546 {408.3) {2.37}

Although certain presently preferred embodiments of the invention

have been described herein, it will be apparent to those skilled in the art to
which the invention pertains that variations and modifications of the described
5§ embodiments may be made without departing from the spirit and séope of the
invention. Accordingly, it is intended that the invention be limited only to the
extent required by the appended claims and the applicable rules of law.
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We claim:
1. A compound of Formula (1),

(1
or a pharmaceutically acceptable salt thereof, wherein: |

R is selected from the groUp Consisting of (Cs-Ce)alkyl, (Co-Ce)alkenyl,
(C2-Cs)alkynyl, (Cs-Cg)cycloalkyl, heterocycloalkyl, aryl, and heteroaryl, each
of which optionally may be substituted with one to three substituents, the
substituents being independently selected from the group consisting of (Cy-
Ce)alkyl, (C1-Ca)alkoxy, halo, and (C1-Ca)haloalkyl. |

R, is selected from the group consisting of hydrogen, {C1-C.)alkyl, (Cz-
Cs)alkenyl, (C2-Cs)alkynyl, {(C1-Cs)haloalkyl, and cyCIopropyl;

Rz is selected from the group consisting of {C4-Cg)alkyl, (C.-Cg)alkenyl,
(C2-Ceg)alkynyl, (C1-Ce)haloalkyl, heteroaryl selected from the grohp consisting
of pyridinyl, pyridazinyl, pyrimidinyl, and byrazinyl, and ERs, wherein the
heteroaryl optionally may - be substitutéd with one to three substituents
independently selected froh the group consisting of (C¢-Cs)alkyl and (C;-
Cas)haloalkyl; : '

R3 is selected from the group consisting of hydrogen, (C1-C4)alkyl, {Co-
C,)alkenyl, (C2-Cq)alkynyl, (Ca-Cs)cycloalkyl, and {C4-Ca)haloalkyl;

E is selected from the group consisting of —CHp—, —CHCHp~, —

CH2CH,CHz—, and -=C(O)~;

o
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Rs is selected from the ‘group consisting of (Cs-Cg)cycloalkyl,
heterocycloalkyl, aryl, aryloxy, and heteroaryl, any of which optionally may be

“substituted with one to three substituents, such substituents being

independently selected from the group consisting of (C¢-Cq4)alkyl, (C»-
Cs)alkenyl, (C2-Cs)alkynyl, (C1-C4)hydrdxyalkyl, {C4-Cs)haloalkyl, {C:s-
Cs)alkoxy, (Cs-Cq)haloalkoxy, (Ci-Ce)cycloalkyl, halo, cyano, phenyl,
morpholinyl, (C1-C4)alkylamino, pyrazolyl, triazolyl, and imidazolyl.

'2. The compound of claim 1, or a pharmaceutiéally accep‘té_ble salt thereof,

wherein:
R is selected from the group consisting of ethyl, isopropyl, trifluoroethyl,

cyclobutyl; cyclopentyl, diflucrocyclohexyl, methoxyphenyl, tetrahydro-2H-
thiopyran-4-yl, and tetrahydro-2H-pyran-4-yl; '

R, is hydrogen or methyl; _

Rz is  methyl, trifluoroethyl, trifluorobutyl, - pyrimidinyl_.
trifluoromethylpyrimidinyl, of ERs; | -

R: is methyl, ethyl, isopropyl, trifuoromethyl, trifluoroethyl, or .

cyclopropyl;.
E is -CHz~ or -C(O)~;
Rs is selected from the group consisting of substituted or unsubstituted

'cy'clopentyl, morpholinyl, phenyl, naphthyl, benzyloxy, pyrimidinyl, pyridinyl,

quinolinyl, quinoxalinyl, pyrazinyl, pyrazolyl, benzimidazolyl, cinnolinyi,
naphthydrinyl, ~ pyrido[2,3-b]pyrazinyl, imidazo[4,5-c]pyridinyl,

benzothiadiazolyl, tetrahydropyrazolo[1,5-a]pyridinyl, dihydrobenzodioxiny!,

imidazolyl, dihydrobenzofuranyl, triazolyl, oxazolyl, isoxazolyl, benzodioxinyl,
thiazolyl; imidazo[1,2-a]pyridinyl, tetrahydrobenzothiazolyl,
dihydrobenzoxazinyl, tetrahydropyranyl, tetrahydropyrazolo[1-.5-a]azepiny|,
and dihydropyrrolo[1,2-b]pyrazolyl.

3. The compound of claim 2, or a phar_maceutically acceptable salt thereof,

wherein:

\
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R is selected from the group consisting of isopropyl, cyclobutyl,
cyclopentyl, and tetrahydro -2H-pyranyl;

R1 is hydrogen;

. Rz 1S ERs,

R3 is methyl or ethyi,

E is -CHz—; and

Rs is selected from the group consisting of phenyl, pyrimidin-2-yl,
pyridin-2-yl, pyrazin-2-yl, and 5-methylpyrazin-2-yl.
4. The compound of claim 1, selected from the group consisting of:

6-[(3S,4S)1-benzyl-4-methylpyrrolidin-3-yl]-1-cyclopentyl-1,5-dihydro-
4H-pyrazolo[3,4-d]pyrimidin-4-one; | '

1-cyclopentyl-6-[(3S,4S)-4-methyl-1-(quinoxalin-6- ylmethyl)pyrrohdln -3-
yl]-1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one;

1 -_cyclopentyl-6-{(3$,‘4S)-4-methyi-1 -{(5-methylpyrazin-2-
yl)methyl]pyrrolidin-3-yi}-1 ,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one;

1-cyclopentyl-6-{(3S,4S)-1-[(1,3-dimethyl-1H-pyrazol-5-yl)methyl}-4-
fnethylpyrrolid in-3-yl}-1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one;

1-cyclopentyl-6-[(3S,4S)-4-methyl-1-(4,5,6,7-tetrahydropyrazolo[1,5-
a]pyridin-S{yImethyl)pyrrolidin-S-yl]-1 ,5-dihydro-4H-pyraz.olo[S,4-d]pyrimidin-4-
one; v '

1-cyclopentyl-6~{(38.'48)-4-methy‘l-1 -[(1-methyl-1H-benzimidazol-2-
yl)methyl]pyrrolidin-3-yl}-1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one;
' 6-[(3S,4S)-1-(cinnolin-3-yimethyl)-4-methylpyrrolidin-3-yl}-1-
cyclopentyl-1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one;

1-cyclopentyl-6-{(3S,4S)-4-methyl-1-[(2-methylpyrimidin-4-
yl)methyl]pyrrolidin-3-yl}-1 ,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one; and

1-cyclopentyI-G-[(3S,4S)-1-{{2-(dirﬁethylamino)pyr_imi‘din-4-yl]methyl}-4-
methylpyrrolidin-3-yl]-1 .5-diﬁydro-4 H-pyrazolo[3,4-d]pyrimidin-4-one;
or a pharmaceutically acceptable salt thereof.
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5. The compound of cléim 1, selected from the group consisting of:

6-[(3S,4S)-1-benzyl- 4 ethylpyrrolidin-3-yl_]~1-isopropyl-1,5-dihydro¥4H-
pyrazolo[3,4-d]pyrimidin-4- one, |

6-[(3S,4S)-1- benzyl-4 methylpyrrolidin- -3- -yl]-1-isopropyl-1 5 dlhydro-
4H-pyrazolo[3,4-d]pyrimidin-4-one;

1 -isopropyl-G-[(BS'4S)-4-methyl-1 -(quinoxalin-G-ylmethyl)pyrrolidin-3-
yl}-1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one; :

1-isopropyl-6-[(3S, 4S) -4- methyH (quinolin-3- ylmethyl)pyrrohdm 3- yl]
1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one;

1-isopropyl-6-[(3S, 4S) -4-methyl-1-(quinoxalin-6-ylmethyl)pyrrolidin-3-
yl]-1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one;

1-isopropyl-6-[(3S,4S)-4-methyl-1-(quinolin- 3-ylmethyl)pyrrol|d|n 3-yl}-
1,5-dihydro-4H-pyrazolo[3,4- d]pynmldm-4 one;

1-isopropyl-6-{(3S,4S)-4-methyl-1-[(2-methylpyrimidin-5-
yl)methyllpyrrolidin-3-yl}-1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one;

1-isopropyl-6-{(3S,4S)-1-[(6-methoxypyridin-3-yl)methyl]-4-
methylpyrrolidin-3-yi}-1 ,5-di‘hydro-4H-pyrazolo[3,4-d]p_yrimidin-4-one;

1-isopropyl-6-{(35,45)-4-methyl-1-[(5-methylpyrazin-2-
yl)methyljpyrrolidin-3-yl}-1 ,5-dihydro-4H-pyrazold[3,4-d]byrimidin-4-ohe;

1-isopropyl-6-[(3S,4S)-4-methyl-1-f(1 ,5-naphthyridin-4-
ylmethyl)pyrrolidin-3-yl]-1 ,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one;

1-isopropyl-6-[(3S,4S)—4-methyl-1 -(1,8-naphthyridin-4-
ylmethy!)pyrrolidin-3-yl)-1,5-dihydro-4H-pyrazolo([3,4-d]pyrimidin-4-one;

1-isopropyl-6-[3S,4S)-4-methyl-1-(quinolin-4-yimethyl)pyrrolidin-3-yi]-

1,5-dihydro-4H-pyrazolo[3,4-d)pyrimidin-4-one; and

1-isopropyl-6-[(3S,4S)-4-methyl-1-(pyrido{2,3-b]pyrazin-8-
yimethyl)pyrrolidin-3-yl}-1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one;
or a pharmaceutically acceptable salt thereof.

6. The compound of cle?im 1, selected from the group consisting of:
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. 6-[(35,4S5)-1-benzyl- -4- -methylpyrrolidin-3-yl}-1- (etrahydro -2H-pyran-4-
yl)-1,5-dihydro-4H-pyrazolo[3,4-d)pyrimidin-4-one; :
6-{(38,4S)-4-methyl-1-[(2-methylpyrimidin-5-yl)methyl]pyrrolidin-3-yi}-1-
(tetrahydro-2H-pyran-4-yl)-1‘,5-dihydro-4H-pyrazolo[3.4-d]pyrimidin-4-one;
6-{(3S,4S)-4-methyl-1-[(5-methylpyrazin-2-yl)methyl]pyrrolidin-3-yi}-1-
(tetrahydro-2H-pyran-4-yl)-1 .SQdihydAro-4H-pyrazolo\[3,4-,d]pyrimidin-4-one;
6-{(3S,4S)—1-[(6~methoxypyridin-3;yl)methyl]-4-methylpyrrolidin-3-yl}-1-
(tetrahydro-2H-pyran-4- -yl)-1.5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one;
6-[(3S, 4S)-4 methyl-1-(quinolin-3- ylmethyl)pyrrolldln -3-ylJ-1- (tetrahydro-
2H-pyran-4-yl)-1,5- dnhydro-4H pyrazolo[3,4-d]pyrimidin-4-one;
6-{(3S,4S)-4-methyl-1-[(2- methylpyrimidin-4-yl)methyl]pyrrolidin-3-yl}-1-

'(tetrahy.drb-ZH-pyran-4-yl)-1,5-dihydro;4H-pyrazoIo[3,4-d]pyrimidin-4-one;_ '

6-{(38,48)-4—methyl-‘i-[(6-methylpyridin-3-yl)methyl]pyrrolidin-3-yl}-1- :
(tetrahydro-2H-pyran-4-yl)-1,5-dihydro-4 H-pyrazolo[S,4-d]pyrirﬁidin-4-one; _

6-[(3S,4S)-4-methyl-1-{[6-(trifluoromethy!)pyridin-3-ylJmethyl}pyrrolidin-
3-yl}-1-(tetrahyd ro-2H-pyrahi4-yl)-1 ,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-
one; g '
6-{(35,4S)-4-methyi-1-[(1-methyl-1H-imidazo[4,5-c]pyridin-2-
yl)methyl]pyrrohdm -3-yl}-1-(tetrahydro-2H- pyran -4-yl)-1,5-dihydro-4H-

pyrazolo[3,4-d]}pyrimidin-4-one;
6-{(3S.4S)-1-[(1,3-dimethyl-1H-pyrazol-5-yl)methyl]-4-methylpyrrolidin-

. 3-yl}-1-(tetrahydro-2H-pyran-4-yl)-1 ,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-

one; \ '
6-[(3S,4S)-1-(2,1 ,3-benzothiadiaz_ol-S—yImethyl)#4-methylpyrrolidin-3~
yl]-1-(tetrahydro-2H-pyran-4-yl)-1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-
one; ; ' ;
6-[(3S,4S)-4-methyl-1-(quinoxalin-2-ylmethyl)pyrrolidin-3-yl]-1-
(tetrahydro-2H-pyran-4-yl)-1 1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one;
6-[(3S,4S)-4-methyl-1-(quinolin-4-ylmethyl)pyrrolid in-3-yl]-1 -(tetrahydro-
2H-pyran-4-yl)-1,5-dihydro-4H-pyrazolo(3,4-d]pyrimidin-4-one;
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6-[(3S,4S)-4-methyl-1-(pyridin-2-ylmethyl)pyrrolidin-3-yl}-1 _-(tetrahydro-

2H-pyran-4-yl)-1,5-dihydro-4H-pyrazolo[3,4- d]pyrimidin-4 -one;’

6-((3S,48)-1-benzyl-4-methylpyrrolidin- -3- -yl]-3-methyl-1 (tetrahydro -2H-
pyran- -4-yl)-1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4- -one;
6-[(3S,4S)-1-(3- fluorobenzyl) -4-methylpyrrolidin- 3 -yl]-1- (tetrahydro-2H-
pyran-4-yl)-1,5-dihydro-4H- pyrazolo[3 4-d}pyrimidin- 4-one '
6-[(3S,4S)-1-(35- dlfluorobenzyl) -4-methylpyrrolidin-3-yl}-1- (tetrahydro-
2H-pyran-4-yl)-1,5- dnhydro-4H-pyrazolo[3 4-d]pyrimidin-4- one,
6-{(3S,4S)-4-methyl- 1J [4- (tnﬂuoromethyl)benzyl]pyrrol|d|n 3-yl}-1-
(tetrahydro-2H-pyran-4-yl)-1,5-dihydro-4H-pyrazolo[3, 4-d]pyrimidin-4-one;
_3-methyl-6-[(3S,4S)-4-methyl-1-(pyridin-3-yimethyl)pyrrolidin-3-yl]-1-
(tetrahydro-2H-pyran-4-yl)-1,5- dnhydro-4H -pyrazolo[3,4-d]pyrimidin- -4-one;
3-methyl-6-{(38,4S)-4-methy|-1-[(Z—methylpynmldln 5-
yl)methyl]pyrrolidin-3-yl}-1 -(tetrahydro-2H-pyrah-4-y|)-1 ,5-dihydro-4H-
pyrazolo[3,4-d]pyrimidin-4-one; ' ‘
6-{(3S,45)-1-[(6-methoxypyridin-3-yl)methyl}-4-methyIpyrrolidin-3-yl}-3-

 methyl-1-(tetrahydro-2H- pyran-4 yI) -1,5-dihydro-4H- pyrazolo[3 4- d]pynmldln-

4-one,
6-{(38,48)-4—methyl—'1-[(B-methylpyridin-2-yl)methyl]pyrrolidin-3-yl}-.1-

(tetrahydro-2H-pyran-4-yl)-1,5-dihydro-4 H—pyrazolo[3,4_—d]pyrimidih-4eone;
6-[(3S,4S)-1 -(4-ﬂuorébenzyl)-4-methylpyrrolidin-3-y_|]-1 -(tetrahydro-2H-

pyran-4-yl)-1,5-dihydro-4H-pyrazolo[3, 4-d]pyrimidin-4-one;
6-[(3S,4S)-1-benzyl-4-ethylpyrrolidin-3-yl}-1-(tetrahydro-2H- pyran -4-yl)-

| 1,5-dihydro-4H-pyrazolo(3, 4- d]pyrimidin-4-one;

6-[(3S,4S)-1-(2-fluorobenzyl)-4- methylpyrrolidin-3-yl]-1-(tetrahydro-ZH-'
pyran-4-yl)-1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one;
6-{(3S,48)-4-methyl-1-[2-(triflucromethyl)benzyl]pyrrolidin-3-yl}-1-

(tetrahydro-2H-pyran-4-yl)-1 ,5-dihydro-4'H-pyrazolo[3,4'-d]pyrimid in-4-one;

6-[(3S,4S)-1-(2,4-difluorobenzyl)-4-methylpyrrolidin-3-yl]-1-(tetrahydro-
2H-pyran-4-yl)-1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one;
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B8-[(3S,4S)-1 -(4-methoxybenzyl)-4-methylpyrrblidin-3-yl]-1 ~(tetrahydro-
2H-pyran-4-yl)-1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one;
- 6-[(3S,4S)-1-benzyl-4-methylpyrrolidin-3-yl]-1-(tetrahydro-2H-thiopyran-

~4-yl)-1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one;

6-[(3S,4S)-1-(2-methoxybenzyl)-4-methylpyrrolidin-3-yl]-1-(tetrahydro-
2H-pyran-4-yi)-1 ,S;dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one;

6-[(3S,48)-1 -(3—methoxybenzyl)—4-methylpyrrolidin-‘3-yl]-1 -(tetrahydro-
2H-pyran-4-yl)-1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one;

6-{(3S,4S)-4-methyl-‘!1 -[3-(trifluocromethyl)benzyl}pyrrolidin-3-yi}-1-

(tetrahydro-2H-pyran-4-yi)-1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one;

' 6-[(38.48)—1-(26-diﬂuorobenzy!)-4-methylpyrrolidin-3-yl]-1-(tetrahydro-
2H-pyra‘n-4-y|)-1',5-dihydro-#H-pyrazolo{3,4-d]~pyrimidin-4~one; |
' 6-{(3S,4S)-4-ethyl-1-[(5-methylpyrazin-2-yl)methyl]pyrrolidin-3-yl}-1-
(tetrahydro—ZH-pyran-4-yl)—1 ,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one;
6-{(3S,48)-4-ethyl-1-[(6-methoxypyridin-3-yl)methyl]pyrrolidin-3-yl}-1-

(tetrahydro-2 H-pyran%-yl)-jl ,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one;

6-[(3S,4S)-4-ethyl-1-(pyridin-2-ylmethyl)pyrrolidin-3-yl]- 1-(tetrahydro-

~ 2H-pyran-4-yi)-1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one;

6-[(33,48)-4-ethyl-1-(quinoxalin-2-ylcarbonyl)pyrrolidin-3-yl)-1-
(tetrahyd ro-2H-pyran-4-yI)-1‘ ,5-dihydro-4H-pyrazolo{3,4-d]pyrimidin-4-one;:
6-[(38,48)-4-methyl-1-(byrimidin-2-ylm'ethy|)pyrrolidin-3-yl}-1-
(tetrahydro-2H-pyran-4-yl)-1 ,5-dihydroé4H-pyrazolo[3,4-d]pyrimidin-4-one;
2-({(38.4S)-3-ethyl-4L[4-oxo-1-(tetrahydro-2H-pyran-4-yl)-4,S-dihydro-
1H-pyrazolo[3,4-d]pyrimidin-6-yl]pyrrolidin-1-yl}methyl)benzonitrile;
3-({(38,48)-3-ethyl-4-[4-oxo-1-(tetrahydro-2H-pyran-4-yI)-4.5-dihydro-
1H-pyrazolo[3,4-d]pyrimidin-6-yl]pyrrolidin-1-yl}methyl)benzonitrile; and
4-({(3S,4S)-3-ethyl-4-[4-ox0-1-(tetrahydro-2H-pyran-4-yl)-4,5-dihydro-
1H-pyrazolo[3,4-d]pyrimidin-6-yllpyrrolidin-1 -yl}methyl)benzonitrile;
or a pharmaceutically accebtable' salt théreof.

i
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7. A pharmaceutical composition comprising a compound of any one of
claims 1-6, or a pharmaceutically acceptable salt thereof, and a

'pharmaceutically acceptable vehicle, carrier or diluent.

8. The composition of claim 7, further comprising a second -

pharmaceutical agent.

9. The composition of C‘laim 8, wherein the second pharmaceutical agent
is selected from the group consisting of donepezil, galantamine, memantine,

rivastigmine, and tacrine.

10. A method of inhibiting PDES in a mammal in need of such inhibition
comprising the step of administering to the mammal PDES-inhibiting amount
of a compound of any one of claims 1-6, or a pharmaceutically acceptable salt

thereof. -

11. A method of treating a neurodegenerative disease in @ mammal in
need of such treatment, c‘oan’rising the step of administering to the mammal a
therapeutically effective amount of a compound of any one of claims 1-6, or a

. pharmaceutically acceptable salt thereof.

- 12.  The method of claim 1 1, wherein the disease is Alzheimer's disease.

13. A method of promoting neurorestoration in a mammal in need of such

neurorestoration, comprising the step of administering to the mammal a-

therapeutically effective amount of a compound of any one of claims 1-6, or a

pharmaceutically acceptable salt thereof.

14. A method of improvihg cognitive deficits in a mammal in need of such
improvement, comprising the step of administering to the mammal a

N\
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therapeutically effective amount of a compound of any one of claims 1-6, or a

pharmaceutibally acceptable salt thereof.

15.  The method of any one of claims 10-14 wherein the mammal is human.

Vi



10

15

20

25

PC33468A 1 \

COMPUESTOS AMINO-HETEROCICLICOS
SOLICITUD RELACIONADA

Esta solicitud reivindica el beneficio en virtud de la seccion 119(e) del
titulo 35 de USC de la solicitud provisional de EE.UU. n° de serie 60/917.333
presentada el 11 de junio de 2007.
CAMPO DE LA INVENCION

Esta invencion se refiere a una serie de compuestos novedosos que son
inhibidores selectivos de fosfodiesterasa tipo 9 (‘PDE9”). Mas particularmente,
la invencién se refiere a compuestos de pirazolo[3,4-d]pirimidinona para uso en
el tratamiento y la prevencién de enfermedades neurodegenerativas y otras
enfermedades y trastornos influenciados por la modulaciéon de PDES.

ANTECEDENTES DE LA INVENCION

Los nucledtidos ciclicos guanosina monofosfato ciclico (GMPc) vy
adenosina monofosfato ciclico (AMPc) son importantes segundos mensajeros
y, por tanto, son fundamentales para el control y la regulacién de una multitud
de eventos celulares, tanto fisiolégicos como patofisiolégicos, en una amplia
variedad de 6rganos.

El GMP ciclico se forma a partir de GTP mediante la reaccién catalitica
de la guanilil ciclasa (GC), que se activa por 6xido nitrico (NO). EI GMP ciclico
activa a su vez proteinas quihasas dependientes de GMPc (GKc), que median
la sefalizacion Iocalizadé y global. Una variedad de procesos fisiol6gicos en los
sistemas cardiovascular;, nervioso e inmunitario estan controlados por la ruta
NO/GMPc, que incluye conductancia de canales de iones, glucogenolisis,
apoptosis celular y relajacion- de musculo liso. En los vasos sanguineos, la
relajaciéon de musculos lisos vasculares lleva a la vasodilatacién y al aumento

'
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La familia de enzimas de la fosfodiesterasa (PDE) hidroliza GMPc y

del flujo sanguineo.

AMPc. La enzima PDE9 se ha identificado como un miembro novedoso de la
familia de enzimas PDE que hidroliza selectivamente GMPc respecto a AMPc.
Véase Fisher y col., J. B{ol. Chem., 273(25), 15559-15564 (1998). Se ha
encontrado que PDE9 ‘esté presente en una variedad de tejidos humanos,
concretamente los testiculoé, cerebro, intestino delgado, musculo esquelético,
corazén, pulmén, timo y bazo, ademas de en células de musculo liso dentro de
la vasculatura humana de una variedad de tejidos.

Estudios recientes han implicado directamente la disfuncién de la
sefializacion de NO/GMPc/GKc en la enfermedad de Alzheimer. Por ejemplo,
se demostré6 que la alteracion de la potenciacién a largo plazo (LTP), un
correlato fisiolégico del aprendizaje y la memoria, mediante el péptido B-
amiloide era resultado de una insuficiencia de la sehalizacion de NO/GMPc.
Puzzo y col., J. Neurosci., 25(29).6887-6897 (2005). Ademas, en ratas que
mostraban deficiencias en tareas de memoria debido a la disminucion de
acetilcolinesterasa en el prosencéfalo (que esta asociado con enfermedad de
Alzheimer), la administracién de un mimético de 6xido nitrico aumenté la
actividad de GC e invirtié las deficiencias cognitivas en tareas de memoria.
Bennett y col.,, Neuropsychopharmacology, 32:505-513 (2007). Por tanto, se
cree que los agentes terapéuticos que pueden potenciar la cascada de
sefalizacion de GC/NO/GMPc/GKc pueden ser Utiles como una hueva solucion
al tratamiento de la enfermedad de Alzheimer y otros trastornos
neurodegenerativos.

Reduciendo o evitaﬁdo la hidrélisis de GMPc mediante PDE9, los
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inhibidores de PDE9 elevan el nivel intracelular de GMPc, potenciando o
prolongando asi sus efectos. Se ha encontrado que un aumento en la
concentracion de GMPc en ratas lleva a una mejora en el aprendizaje y la
memoria en pruebas de reconocimiento social y de objetos. Véase, por
ejemplo, Boess y col, Neuropharmacology, 47:1081-1092 (2004). Se ha
demostrado que la inhibicion de PDE9 aumenta la LTP. Hendrix, BMC
Pharmacol., 5 (sup. 1):55 (2005). ‘

Por consiguiente, existe la necesidad de inhibidores.de PDE9 que sean
eficaces en el tratamiento de afecciones que pueden regularse o normalizarse
mediante la inhibicién de PDES9.

RESUMEN DE LA INVENCION

La presente invencién se refiere a compuestos de férmula (1),

Ry
H
.
R L N N
w\‘\‘ \ /
v ¥ N N:\
R
N
/
Ra 0

y sales farmacéuticamente aceptables de los mismos, en la que R, Ry,
R2 y Rz son como se definen en este documento.

La presente invenciéh también se refiere a composiciones que contienen
un compuesto de formula (l), o una sal farmacéuticamente aceptable del
mismo, y un vehiculo, excipiente o diluyente farmacéuticamente aceptable, y

que ademas comprenden opcionalmente un segundo agente farmacéutico.
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La presente invenciéh se refiere adicionalmente a un procedimiento para
inhibir PDE9 en un mamifero en necesidad de tal inhibicién, que comprende la
etapa de administrar al mamifero una cantidad inhibidora de PDE9 de a) un
compuesto de formula |, o una sal farmacéuticamente aceptable del mismo; o
b) una composicién farmacéutica que comprende un compuesto de férmula |, o
una sal farmacéuticamente aceptable del mismo, y un vehiculo, excipiente o
diluyente farmacéuticamente aceptable.

La presente invencién se refiere adicionalmente a un procedimiento para
tratar una enfermedad neurodegenerativa en un mamifero en necesidad de tal
tratamiento, que comprendé la etapa de administrar al mamifero una cantidad
terapéuticamente eficaz de un compuesto de férmula I, o una sal
farmacéuticamente aceptable del mismo.

La presente invencion se refiere adicionalmente a un procedimiento para
promover la neurorrestauracion en un mamifero en necesidad de tal
neurorrestauracion, que comprende la etapa de administrar al mamifero una
cantidad terapéuticamente eficaz de un compuesto de férmula I, o una sal
farmacéuticamente aceptable del mismo.

La presente invencién todavia se refiere adicionalmente a un
procedimiento para mejorar deficiencias cognitivas y tratar alteraciones
cognitivas en un mamifero en necesidad de tal mejora o tratamiento, que
comprende la etapa de administrar al mamifero una cantidad terapéuticamente
eficaz de un compuesto de féormula |, o una sal farmacéuticamente aceptable
del mismo.

Con las anteriores y resto de las ventajas y rasgos de la invencién que

seran evidentes en lo sucesivo, la naturaleza de la invencién puede entenderse
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invencion y las reivindicaciones adjuntas.

DESCRIPCION DETALLADA DE LA INVENCION

La presente invencion comprende novedosos inhibidores de PDE9

5 selectivos de formula (1),

y sales farmacéuticamente aceptables de los mismos, en los que:
R se selecciona del grupo que esta constituido por alquilo (C4-Cg),
alquenilo (C,-Cs), alquinilo (C2-Cg), cicloalquilo (C3-Cg), heterocicloalquilo, arilo
10 y heteroarilo, cada uno de los cuales puede estar opcionalmente sustituido con
de uno a ftres sustituyentes, seleccionandose independientemente los
sustituyentes del grupo que esta constituido por alquilo (C4-Cs), alcoxi (C1-Cy),
halo y haloalquilo (C4-Cy);
R1 se selecciona del grupo que esta constituido por hidrégeno, alquilo
15 (C4-C4), alquenilo (C,-Cy), alquinilo (C2-Cy), haloalquilo (C4-C4) y ciclopropilo;
R2 se selecciona del grupo que esta constituido por alquilo (C1.Ce),
alquenilo (C,-Cs), alquinilo (C2-Cs), haloalquilo (C4-Cs), heteroarilo seleccionado
del grupo que esta constituido por piridinilo, piridazinilo, pirimidinilo y pirazinilo,

y ERs, en el que el heteroarilo puede estar opcionalmente sustituido con de uno
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a tres sustituyentes independientemente seleccionados del grupo que esta

6

constituido por alquilo (C4-C4) y haloalquilo (C41-C4);

Rs se selecciona del grupo que esta constituido por hidrégeno, alquilo
(C1-C4), alquenilo (C,-Ca), alquinilo (C2-C4), cicloalquilo (C3-Ce) y haloalquilo
(C1-Ca);

E se selecciona del grupo que esta constituido por -CH»-, -CH2CHa-, -
CH2CH2CH;- y -C(O)-;

Rs se selecciona del grupo que esta constituido por cicloalquilo (C3-Cs),
heterocicloalquilo, arilo, ariloxi y heteroarilo, cualquiera de los cuales puede
estar opcionalmente sustituido con de uno a tres sustituyentes,
seleccionandose independientemente tales sustituyentes del grupo qﬁe esta
constituido por alquilo (C4-Cy4), alquenilo (C2-C4), alquinilo (C2-C4), hidroxialquilo
(C1-Cy), haloalquilo (C4-Cy), alcoxi (C4-C4), haloalcoxi (C4-Cy), cicloalquilo (Cs-
Cs), halo, ciano, fenilo, morfolinilo, alquil (C4-C4)-amino, pirazolilo, triazolilo e
imidazolilo.

Preferentemente, R se selecciona del grupo que esta constituido por
etilo, isopropilo, trifluoroetilo, ciclobutilo, ciclopentilo, difluorociclohexilo,
metoxifenilo y tetrahidro-2H-piran-4-ilo; Ry es hidrogeno o metilo; R, es metilo,
trifluoroetilo, trifluorobutilo, pirimidinilo, trifluorometilpirimidinilo o ERs; R3 es
metilo, etilo, isopropilo, trifluorometilo, trifluoroetilo o ciclopropilo; E es -CHz- o -
C(0)-; y Rs se selecciona del grupo que esta constituido por ciclopentilo
sustituido o sin sustituir, ‘morfolinilo, fenilo, naftilo, benciloxi, pirimidinilo,
piridinilo, quinolinilo, quinoxalinilo, pirazinilo, pirazolilo, bencimidazolilo,
cinolinilo, naftidrinilo, pirido[2,3-b]pirazinilo, imidazo[4,5-c]piridinilo,

benzotiadiazolilo, tetrahidropirazolo[1,5-a]piridinilo, dihidrobenzodioxinilo,
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imidazolilo, dihidrobenzofurénilo, triazolilo, oxazolilo, isoxazolilo, benzodioxinilo,
tiazolilo, imidazo[1,2-a]piridinilo, tetrahidrobenzotiazolilo, dihidrobenzoxazinilo,
tetrahidropiranilo,  tetrahidropirazolo[1,5-aJazepinilo y  dihidropirrolo[1,2-
b]pirazolilo.

Mas preferentemente, R se selecciona del grupo que esta constituido
por isopropilo, ciclobutilo, ciclopentilo y tetrahidro-2H-piranilo; Ry es hidrégeno;
Rz es ERs; R3 es metilo o etilo; E es -CHy-; y Rs se selecciona del grupo que
esta constituido por fenilo, pirimidin-2-ilo, piridin-2-ilo, pirazin-2-ilo y 5-
metilpirazin-2-ilo.

En otras realizaciones preferidas, el compuesto es:

6-[(3,4-trans)-1-bencil-4-metilpirrolidin-3-il}-1-(2-metoxifenil)-1,5-dihidro-
4H-pirazolo[3,4-d]pirimidin-4-ona;

~ 6-[(3,4-trans)-1-bencil-4-metilpirrolidin-3-il]-1-ciclopentil-1,5-dihidro-4H-
pirazolo[3,4-d]pirimidin-4-ona;
6-[(3S,4S)-1-bencil-4-metilpirrolidin-3-il]-1-ciclopentil-1,5-dihidro-4H-
pirazolo[3,4-d]pirimidin-4-ona;
1-ciclopentil-6-[(3,4-trans)-4-metil-1-pirimidin-2-ilpirrolidin-3-il}]-1,5-
dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-ciclopentil-6-{(3,4-trans)-4-metil-1-[4-(trifluorometil)pirimidin-2-
iljpirrolidin-3-il}-1 ,5-dihidro-4H-pirazolo[3,4-d']pirimidin-4-ona;
6-[(3,4-trans)-1-benzoil-4-metilpirrolidin-3-il]-1-ciclopentil-1,5-dihidro-4H-
pirazolo[3,4-d]pirimidin-4-ona;
1-ciclopentil-6-[(3,4-trans)-4-metil-1-(piridin-3-ilmetil)pirrolidin-3-il}-1,5-
dihidro-4H-pirazolo[3,4-d]piri3midin-4-ona;
1-ciclopentil-6-{(3,4-trans)-4-metil-1-[3-(trifluorometil)bencil]pirrolidin-3-il}-
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1 ,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-ciclopentil-6-[(3,4-trans)-4-metil-1-(quinolin-2-iimetil)pirrolidin-3-il}-1,5-
dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-ciclopentil-6-[(3,4-trans)-4-metil-1-(quinolin-4-iimetil)pirrolidin-3-il]-1,5-
dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-ciclopentil-6-[(3,4-trans)-4-metil-1-{[6-(trifluorometil)piridin-3-
iljmetil}pirrolidin-3-il]-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-ciclopentil-6-[(3,4-trans)-4-metil-1-(quinoxalin-2-ilmetil)pirrolidin-3-il]-
1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-ciclopentil-6-[(3,4-trans)-4-metil-1-(quinoxalin-6-ilmetil)pirrolidin-3-il]-
1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-ciclopentil-6-[(3,4-trans)-4-metil-1-(pirimidin-5-ilmetil)pirrolidin-3-il]-1,5-
dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-ciclopentil-6-[(3,4-trans)-1,4-dimetilpirrolidin-3-il]-1,5-dihidro-4H-
pirazolo[3,4-d]pirimidin-4-ona;
1-ciclopentil-6-[(3,4-trans)-4-metil-1-(2,2,2-trifluoroetil)pirrolidin-3-il]-1,5-
dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-ciclopentil-6-{(3,4-trans)-4-metil-1-[(2-metilpiridin-3-il)metil]pirrolidin-3-
il}-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-ciclopentil-6-{(3,4-trans)-4-metil-1-(quinolin-8-ilmetil)pirrolidin-3-il]-1,5-
dihidro-4H-pirazolo[3,4-d]pirihidin-4-ona;
1-ciclopentil-6-[(3,4-tréns)-4-metil-1 -(quinolin-3-ilmetil)pirrolidin-3-il]-1,5-
dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-ciclopentil-6-{(3,4-tr:§=\ns)-4-metil-1 -[(6-metilpiridin-3-il)metil]pirrolidin-3-
il}-1 ,5—dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
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6-[(3,4-trans)-1-bencil-4-isopropilpirrolidin-3-il]-1-ciclopentil-1,5-dihidro-
4H-pirazo|o[3,4-d]pirimidin—4-ona;
6-[(3,4-trans)-1-bencil-4-metilpirrolidin-3-il}-1-ciclopentil-3-metil-1,5-
dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1—ciclopentil—6-[(3S,4S)—4-metil-1 -(quinoxalin-6-ilmetil)pirrolidin-3-il}-1,5-
dihid ro-4H-pirazoIo[3,4-d]pifimidin-4-ona;
1-ciclopentil-6-[(3,4-trans)-4-metil-1-(2-feniletil)pirrolidin-3-il]-1,5-dihidro-
4H-pirazolo[3,4-d]pirimidin-4;-ona;
1-ciclopentil-6-{(3,4-trans)-1-[(6-metoxipiridin-3-il)metil}-4-metilpirrolidin-
3-il}-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-ciclopentil-6-[(3,4-trans)-4-metil-1-(piridin-2-ilmetil)pirrolidin-3-il]-1,5-
dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-ciclopentil-6-{(3,4-trans)-4-metil-1-[(3-metilpiridin-2-il)metil]pirrolidin-3-
i}-1,5-dihid ro-4H-pirazoIo[3,Z-d]pirimid in-4-ona;
6-[(3,4-trans)-1-bencil-4-etilpirrolidin-3-il]-1-ciclopentil-1,5-dihidro-4H-
pirazolo[3,4-d]pirimidin-4-ona;
6-[(3,4-trans)-1 -bencil]-4-ciclopropilpirroIidin-3-i|]-1 -ciclopentil-1,5-dihidro-
4H-pirazolo[3,4-d]pirimidin-4-ona;
6-[(3,4-trans)-1-bencil-4-metilpirrolidin-3-il]-1-isopropil-1,5-dihidro-4H-
pirazolo[3,4-d]pirimidin-4-ona;
6-[(3S,4S8)-1-bencil-4-metilpirrolidin-3-il]-1-isopropil-1,5-dihidro-4H-
pirazolo[3,4-d]pirimidin-4-ona;
1-isopropil-6-[(3,4-trans)-4-metil-1-(quinolin-2-iimetil)pirrolidin-3-il]-1,5-
dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-isopropiI-6-[(3,4-traﬁs)-4-meti|—1 -(quinoxalin-6-ilmetil)pirrolidin-3-il]-1,5-

|
i
1



10

15

20

25

AN

10

dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-isopropil-6-[(3,4-trans)-4-metil-1-(quinolin-3-ilmetil)pirrolidin-3-il]-1,5-
dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
6-[(3,4-trans)-1-bencil-4-(trifluorometil)pirrolidin-3-il]-1-ciclopentil-1,5-
dihidro-4H-pirazoIo[3,4—d]pirihidin-4-ona;
1-isopropi|-6-[(3S,4S)L4-metil-1 -(quinoxalin-6-ilmetil)pirrolidin-3-il]-1,5-
dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-isopropil-6-[(3S,4S)-4-metil-1-(quinolin-3-ilmetil)pirrolidin-3-il}-1,5-
dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-ciclopentil-6-{(3S,4S)-4-metil-1-[(6-metilpirazin-2-il)metil]pirrolidin-3-il}-
1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
6-[(3,4-trans)-1-bencil-4-etilpirrolidin-3-il}-1-isopropil-1,5-dihidro-4H-
pirazolo[3,4-d]pirimidin-4-ona;
6-[(3S,4S)-1-bencil-4-etilpirrolidin-3-il}]-1-isopropil-1,5-dihidro-4H-
pirazolo[3,4-d]pirimidin-4-ona;
1-isopropil-6-{(3S,4S)-4-metil-1-[(2-metilpirimidin-5-il)metil] pirrolidin-3-il}-
1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
6-(1-bencilpirrolidin-3-il)-1-ciclopentil-1,5-dihidro-4H-pirazolo[3,4-
d]pirimidin-4-ona;
1-isopropil-6-{(3S,4S)-1-[(6-metoxipiridin-3-il)metil]-4-metilpirrolidin-3-il}-
1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
6-[(3,4-trans)-4-etil-1 -(quinolin-3-ilmeti|)pirrolidin-3-i|]-1 -isopropil-1,5-
dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
6-{(3,4-trans)-4-etil-1-[(6-metoxipiridin-3-il)metil]pirrolidin-3-il}-1-isopropil-
1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
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6-[(3,4-trans)-4-etil-1-(quinoxalin-6-ilmetil)pirrolidin-3-il]- 1-isopropil-1,5-

11

dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-ciclopentil-6-{(3S,4S)-1-[(1,3-dimetil-1H-pirazol-5-il)metil]-4-
metilpirrolidin-3-il}-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-ciclopentil-6-[(3S,4S)-4-metil-1-(4,5,6,7-tetrahidropirazolo[1,5-a]piridin-
3-ilmetil)pirrolidin-3-il]-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-ciclopentil-6-{(3S,4S)-4-metil-1-[(1-metil-1H-bencimidazol-2-
ilimetil]pirrolidin-3-il}-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-isopropil-6-{(3S,4S)-4-metil-1-[(5-metilpirazin-2-i)) metil]pirrolidin-3-il}-
1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
6-[(3S,4S)-1-(cinolin-3-ilmetil)-4-metilpirrolidin-3-il]-1-ciclopentil-1,5-
dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
' 1-ciclopentil-6-[(3,4-trans)-1-(quinoxalin-6-iimetil)-4-
(trifluorometil)pirrolidin-3-il]-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-ciclopentil-6-{(3S,4S)-4-metil-1-[(2-metilpirimidin-4-il)metil]pirrolidin-3-
il}-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-ciclopentil-6-[(3S,4S)-1-{[2-(dimetilamino)pirimidin-4-ilmetil}-4-
metilpirrolidin-3-il]-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-ciclopentil-6-{(3,4-trans)-4-ciclopropil-1-[(5-metilpirazin-2-
imetil]pirrolidin-3-il}-1 ,5-dihiHro~4H-pirazolo[3,4-d]pirimidin-4-ona;
1-ciclopentil-6-[(3,4-tréns)-4-cic|opropi|—1 -(quinoxalin-6-ilmetil)pirrolidin-3-
il-1 ,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-ciclopentil-6—[(3,4-tréns)—4-ciclopropil-1 -metilpirrolidin-3-il]-1,5-dihidro-
4H-pirazolo[3,4-d]pirimidin-4Lona;
6-[(3,4-trans)-1 -benciIﬁ-4-meti|pirro|idin-3-il]-1 -etil-1,5-dihidro-4H-

|
|
1
I
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pirazolo[3,4-d]pirimidin-4-ona;
6-{(3,4-trans)-4-etil-1-[(2-metilpirimidin-5-il)metil]pirrolidin-3-il}-1-isopropil-
1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
6-[(3,4-trans)-1-bencil-4-metilpirrolidin-3-il]-1-(tetrahidro-2H-piran-4-il)-
1 ,5-dihidro-4H-pirazolo[3,4-q]pirimidin-4-ona;
6-[(3S,4S)-1 -bencil-4imetilpirrolidin-3-il]-1 -(tetrahidro-2H-piran-4-il)-1,5-
dihid ro-4H-pirazoIo[3,4—d]piri.midin-4—ona;
6-[(3,4-trans)-1-bencil-4-(2,2,2-trifluoroetil)pirrolidin-3-il}- 1-ciclopentil-1,5-
dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
6-[(3,4-trans)-1-bencil-4-metilpirrolidin-3-il]-1-(4,4-difluorociclohexil)-1,5-
dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona; )
6-[(3,4-trans)-1-bencil-4-metilpirrolidin-3-il]-1-(2,2,2-trifluoroetil)-1,5-
dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-isopropil-6-[(35,4S)-4-metil-1-(1,5-naftiridin-4-ilmetil)pirrolidin-3-il]-1,5-
dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-isopropil-6-[(3S,4S)-4-metil-1-(1,8-naftiridin-4-ilmetil)pirrolidin-3-il]-1,5-
dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-isopropil-6-[(3S,4S)-4-metil-1-(quinolin-4-ilmetil)pirrolidin-3-il]-1,5-
dihid ro-4H-pirazolo[3,4-d]piri§midin-4-ona;
1-isopropil-6-[(3S,4S)-4-metil-1-(pirido[2, 3-b]pirazin-8-ilmetil)pirrolidin-3-
il]-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-isopropil-6-{(3,4-trans)-1-[(6-metoxi-1,5-naftiridin-4-il)metil]-4-
metilpirrolidin-3-il}-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
6-{(3,4-trans)-1-[(8-fluoroquinolin-2-il)metil]-4-metilpirrolidin-3-il}-1-
isopropil-1,5-dihid ro-4H-pira20!o[3,4-d]pirimidin-4-ona;
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1-isopropil-6-{(v)-1-[(6-metoxiquinolin-4-il)metil]-4-metilpirrolidin-3-il}-1,5-

13

dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
6-[(3,4-trans)-1 -benci;I;4-metinirroIidin-3-i|]-1 -ciclobutil-1,5-dihidro-4H-
pirazolo[3,4-d]pirimidin-4-ona;
6-{(3S,4S)-4-metil-1-[(2-metilpirimidin-5-il)metil]pirrolidin-3-il}-1-
(tetrahidro-2H-piran-4-if)-1 ,5§-dihidro-4H-pirazolo[3,4-d]pirimid in-4-ona;
6-{(3,4-trans)-4-etil-1-[(2-metilpirimidin-5-il)metil]pirrolidin-3-il}-1-
(tetrahidro-2H-piran-4-il)-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
6-{(3S,4S)-4-metil-1-[(5-metilpirazin-2-il)metil]pirrolidin-3-il}-1-(tetrahidro-
2H-piran-4-il)-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
6-{(3S,4S)-1 -[(6-metc;xipiridin-3-il)metiI]-4-meti|pirrolidin-3-i|}-1 -
(tetrahidro-2H-piran-4-il)-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
6-[(3S,4S)-4-metil-1-(quinolin-3-iimetil)pirrolidin-3-il]-1-(tetrahidro-2H-
piran-4-il)-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
6-{(3S,4S)-4-metil-1-[(2-metilpirimidin-4-il)metil]pirrolidin-3-il}-1-
(tetrahidro-2H-piran-4-il)-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
6-{(3S,4S)-4-metil-1-[(6-metilpiridin-3-il)metil]pirrolidin-3-il}-1-(tetrahidro-
2H-piran-4-il)-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
6-[(3S,4S)-4-metil-1-{[6-(trifluorometil) piridin-3-iljmetil}pirrolidin-3-il}-1-
(tetrahidro-2H-piran-4-il)-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
6-{(3S,4S)-4-metil-1-[(1-metil-1H-imidazo[4,5-c]piridin-2-il)metil]pirrolidin-
3-il}-1-(tetrahidro-2H-piran-4-il)-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
6-{(3S,4S)-1-[(1,3-dimetil-1H-pirazol-5-il)metil]-4-metilpirrolidin-3-il}-1-
(tetrahidro-2H-piran-4-il)-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-ciclobutil-6-{(3,4-trahs)-4-metil-1 -[(2-metilpirimidin-5-il)metil]pirrolidin-3-

1
'
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i}-1,5-dihid ro-4H-pirazoIo[3,4-d]pirimidin-4-ona;
6-[(35,4S)-1-(2,1,3-benzotiadiazol-5-ilmetil)-4-metilpirrolidin-3-il}-1-
(tetrahidro-2H-piran-4-il)-1 ,5Ld ihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
6-[(3S,4S)-4-metil-1-(quinoxalin-2-ilmetil)pirrolidin-3-il}-1-(tetrahidro-2H-
piran-4-il)-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
6-[(3S,4S)-4-metil-1-(quinolin-4-ilimetil)pirrolidin-3-il}-1-(tetrahidro-2H-
piran-4-il)-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
6-[(3S,4S)-4-metil-1-(piridin-2-ilmetil)pirrolidin-3-il]-1-(tetrahidro-2H-piran-
4-il)-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
6-[(3S,4S)-1-bencil-4-metilpirrolidin-3-il]-3-metil-1-(tetrahidro-2H-piran-4-
i)-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
6-[(3S,4S)-1-(3-fluorobencil)-4-metilpirrolidin-3-il]-1-(tetrahidro-2H-piran-
4-il)-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
6-[(3S,4S)-1-(35-difluorobencil)-4-metilpirrolidin-3-il]-1-(tetrahidro-2H-
piran-4-il)-1,5-d ihidro-4H-pirézoIo[3,4-d]pirimidin-4-ona;
6-{(35,4S)-4-metil-1 -[;1-(trifluorometil)bencil]pirrolidin-3-i|}-1 -(tetrahidro-
2H-piran-4-il)-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
6-[(3,4-trans)-1 -bencil—4-etiIpirrolidin-3;il]-1 -(tetrahidro-2H-piran-4-il)-1,5-
dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
6-[(3S,4S)-1-bencil-4-etilpirrolidin-3-il]-1-(tetrahidro-2H-piran-4-il)-1,5-
dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
3-metil-6-[(3S,4S)-4-metil-1 -(piridin-3-ilmetil)pirrolidin-3—i|]-1 -(tetrahidro-
2H-piran-4-il)-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
3-metil-6-{(3S,4S)-4-metil-1-[(2-metilpirimidin-5-il)metil]pirrolidin-3-il}-1-
(tetrahidro-2H-piran-4-il)-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
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6-{(3S,45)-1 -[(6-metoxipiridin-3-il)metil]-4-metiIpirrolidih-3-il}-3-metil-1 -
(tetrahidro-2H-piran-4-il)-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
6-{(35,4S)-4-metil-1 -[(G-metilpiridin-2-i|)metil]pirro|idin-3-i|}-1 -(tetrahidro-
2H-piran-4-il)-1 ,5-dihidro-4H‘-pirazolo[3,4-d]pirimidin-4-ona;
6-[(3S,4S)-1-(4-fluorobencil)-4-metilpirrolidin-3-il]-1-(tetrahidro-2H-piran-
4-il)-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
6-[(3S,4S5)-1-(2-fluorobencil)-4-metilpirrolidin-3-il]-1-(tetrahidro-2H-piran-
4-il)-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
6-{(3S,4S)-4-metil-1-[2-(trifluorometil)bencil]pirrolidin-3-il}-1-(tetrahidro-
2H-piran-4-il)-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
6-[(3S,4S)-1-(2,4-difluorobencil)-4-metilpirrolidin-3-il]-1-(tetrahidro-2H-
piran-4-il)-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
6-[(3S,4S)-1-(4-metoxibencil)-4-metilpirrolidin-3-il]-1-(tetrahidro-2H-piran-
4-il)-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
6-[(3S,4S)-1-bencil-4-metilpirrolidin-3-il]-1-(tetrahidro-2H-tiopiran-4-il)-
1 ,5-dihidro—4H—pirazolo[3,4-d]pirimidin-4-ona;
6-[(3S,4S)-1-(2-metoxibencil)-4-metilpirrolidin-3-il}-1-(tetrahidro-2H-piran-
4-il)-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
6-[(3S,4S)-1-(3-metoxibencil)-4-metilpirrolidin-3-il]-1-(tetrahidro-2H-piran-
4-il)-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
6-{(3S,4S)-4-metil-1-[3-(trifluorometil)bencil]pirrolidin-3-il}-1-(tetrahidro-
2H-piran-4-il)-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
6-[(3S,4S5)-1-(2,6-difluorobencil)-4-metilpirrolidin-3-il}]-1-(tetrahidro-2H-
piran-4-il)-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
6-{(3S,4S)-4-etil-1-[(5-metilpirazin-2-il)metil]pirrolidin-3-il}-1-(tetrahidro-

%
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2H-piran-4-it)-1 ,5-dihidro-4H-pirazoIo[3,4-d]pirimidin-4-ona;
6-{(3S,4S)-4-etil-1-[(6-metoxipiridin-3-il)metil)pirrolidin-3-il}-1-(tetrahidro-
2H-piran-4-il)-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
6-[(3S,4S)-4-¢til-1-(piridin-2-ilmetil)pirrolidin-3-il]-1-(tetrahidro-2H-piran-4-
:I) 1,5-dihidro-4H-pirazolo[3,: 4 d]pirimidin-4-ona;
6-[(3S,4S)-4-¢til-1 (qumoxalln 2-ilcarbonil)pirrolidin-3-il]-1-(tetrahidro-2H-
piran-4-il)-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
6-[(3S,4S)—4-metil-1-(pirimidin-2-iImetil)pirrolidin-3-i|]-1-(tetrahidro-2H-
piran-4-il)-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
2-({(3S,4S)-3-¢etil-4-[4-ox0-1-(tetrahidro-2H-piran-4-il)-45-dihidro-1H-
pirazolo[3,4-d]pirimidin-6-il]pirrolidin-1-il}metil)benzonitrilo;
3-({(35,4S)-3-etil-4-[4-0x0-1-(tetrahidro-2H-piran-4-il)-45-dihidro-1H-
pirazolo[3,4-d]pirimidin-6-il]pirrolidin-1-il}metil)benzonitrilo;
4-({(3S,4S)-3-etil-4-[4-ox0-1-(tetrahidro-2H-piran-4-il)-45-dihidro-1H-
pirazolo[3,4-d]pirimidin-6-il]pirrolidin-1-il}metil)benzonitrilo;
1-ciclopentil-6-{(3,4-trans)-4-metil-1-[3-(1H-pirazol-1-il)bencil]pirrolidin-3-
il}-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1 ;ciclopentil-6-{(3,4-trans)-4-meti|—1 -[(2-metilpiridin-4-il)metil]pirrolidin-3-
il}-1,5-dihid ro-4H-pirazolo[3,4-d]pirimidin-4-ona;
6-[(3,4-trans)-1-(2-cloro-6-fluorobencil)-4-metilpirrolidin-3-il]- 1-ciclopentil-
1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-ciclopentil-6-[(3,4-trans)-1-(2,3-dimetilbencil)-4-metilpirrolidin-3-il}-1,5-
dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-ciclopentil-6-{(3,4-trans)-1-[2-(difluorometoxi)bencil]-4-metilpirrolidin-3-
i}-1,5-dihid ro—4H-pirazolo[3,4—d]pirimidin-4-ona
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1-ciclopentil-6-{(3,4-trans)-1-[(2-etoxipiridin-3-il)metil]-4-metilpirrolidin-3-

17

il}-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-ciclopentil-6-[(3,4-trans)-4-metil-1-(4,5,6,7-tetrahidropirazolo[1,5-
a)piridin-3-ilmetil)pirrolidin-3-il]-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-ciclopentil-6-[(3,4-trans)-1-(2,3-dihidro-1,4-benzodioxin-6-ilmetil)-4-
metilpirrolidin-3-il]-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-ciclopentil-6-{(3,4-trans)-1-[4-(1H-imidazol-1-il)bencil]-4-metilpirrolidin-
3-‘i|}-1 ,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-ciclopentiI-6-[(3,4-tréns)-1 -(2,5-diclorobencil)-4-metilpirrolidin-3-il]-1,5-
dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-ciclopentil-6-[(3,4-trans)-1-(4-metoxi-3-metilbencil)-4-metilpirrolidin-3-
il]-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-ciclopentil-6-[(3,4-trans)-1-(2,3-dihidro-1-benzofuran-7-ilmetil)-4-
metilpirrolidin-3-il]-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-ciclopentil-6-[(3,4-trans)-1-(2,3-difluorobencil)-4-metilpirrolidin-3-il]-1,5-
dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-ciclopentil-6-[(3,4-trans)-1-(5-fluoro-2-metoxibencil)-4-metilpirrolidin-3-
il]-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-ciclopentil-6-[(3,4-trané)-1-(2-ﬂuoro4—metoxibenciI)-4-metilpirrolidin-3- _
il]-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-ciclopentil-6-[(3,4-trans)-1-(3-fluoro-4-metilbencil)-4-metilpirrolidin-3-il]-
1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-ciclopentil-6-{(3,4-trans)-4-metil-1-[(2-metil-1,3-tiazol-5-
il)metil]pirrolidin-3-il}-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-ciclopentil-6-{(3,4-trans)-1-[(4-isopropil-1,3-tiazol-2-il)metil]-4-
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metilpirrolidin-3-il}-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-ciclopentil-6-{(3,4-trans)-1-[(1,3-dimetil-1H-pirazol-5-il)metil]-4-
metilpirrolidin-3-il}-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-ciclopentil-6-[(3,4-trans)-1-(2, 3-difluoro-4-metilbencil)-4-metilpirrolidin-
3-il]-1 ,5-dihidro-4H-pirazolo[§,4-d]pirimidin-4-oné;
1-ciclopentil-6-[(3,4-tréns)-4-metil-1 -{[6-(1H-pirazol-1-il)piridin-2-
iljmetil}pirrolidin-3-il]-1 ,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-ciclopentil-6-[(3,4-trans)-4-metil-1-(4-metilbencil)pirrolidin-3-il]-1,5-
dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-ciclopentil-6-[(3,4-trans)-4-metil-1-(2-naftilmetil)pirrolidin-3-il}-1,5-
dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-ciclopentil-6-{(3,4-trans)-1-[(2-metoxipiridin-3-il)metil]-4-metilpirrolidin-
3-il}-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-ciclopentil-6-[(3,4-trans)-1-(2-etoxibencil)-4-metilpirrolidin-3-il]-1,5-
dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-ciclopentil-6-{(3,4-trans}-4-metil-1-[4-(1H-1,2,4-triazol-1-
ibencillpirrolidin-3-il}-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-ciclopentil-6-[(3,4-trans)-1-(3-metoxi-4-metilbencil)-4-metilpirrolidin-3-
il]-1 ,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-ciclopentil-6-[(3,4-trans)-4-metil-1-(1-naftiimetil)pirrolidin-3-il}-1,5-
dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-ciclopentil-6-[(3,4-trans)-1-(3-fluoro-4-metoxibencil)-4-metilpirrolidin-3-
il]-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-ciclopentil-6-[(3,4-trans)-1-(2,5-dimetoxibencil)-4-metilpirrolidin-3-il)-
1 ,5-dihidro4H-pirazoIo[3,4-ci]pirimidin—4-ona;



10

15

20

25

%\

1-ciclopentil-6-{(3,4-trans)-4-metil-1-[(5-metilisoxazol-3-il)metil]pirrolidin-

19

3-il}-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-ciclopentil-6-[(3,4-trans)-1-(2-fluoro-6-metoxibencil)-4-metilpirrolidin-3-
l]-1,5-dihidro-4H-pirazolo[3,4-d-pirimidin-4-ona;
1 -ciclopentiI-6-[(3,4-tr§ans)-1 -(2,4-difluorobencil)-4-metilpirrolidin-3-il}-1,5-
dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-ciclopentil-6-[(3,4-trans)-1-(4-fluoro-3-metoxibencil)-4-metilpirrolidin-3-
il}-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1 —ciclopentiI-6-[(3,4-trlans)-1 -(2,3-dihidro-1,4-benzodioxin-5-ilmetil)-4-
metilpirrolidin-3-il]-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
6-[(3,4-trans)-1 -(2-c|oro-4;fluorobenciI)-4-metiIpirrolidin-3-i|]-1 -ciclopentil-
1 ,5—dihidro-4H—pirazolo[3,4-q]pirimidin-4-ona;
1-ciclopentil-6-[(3,4-trans)-1-(2,4-dimetilbencil)-4-metilpirrolidin-3-il]-1,5-
dihid ro-4H-pirazoIo[3,4-d]pirimidin-4-ona; '
1-ciclopentil-6-[(3,4-trans)-1-(3,5-dimetoxibencil)-4-metilpirrolidin-3-il]-
1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-ciclopentil-6-[(3,4-trans)-1-(3-etoxibencil)-4-metilpirrolidin-3-il]-1,5-
dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
6-[(3,4-trans)-1-(4-cloro-2-fluorobencil)-4-metilpirrolidin-3-il}-1-ciclopentil-
1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
3-{[(3,4-trans)-3-(1-ciclopentil-4-0x0-4,5-dihidro-1H-pirazolo[3,4-
d]pirimidin-6-il)-4-metilpirroliélin-1 -iljmetil}benzonitrilo;
1-ciclopentil-6-[(3,4-trans)-1-(2,5-difluorobencil)-4-metilpirrolidin-3-il]-1,5-
dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
2-{[(3,4-trans)-3-(1-ciclopentil-4-ox0-4,5-dihidro-1H-pirazolo[3,4-
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d]pirimidin-6-il)-4-metilpirrolidin-1-iljmetil}benzonitrilo;
6-[(3,4-trgns)-1 -(3-cloro-4-fluorobencil)-4-metilpirrolidin-3-il]- 1-ciclopentil-
1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-ciclopentil-6-{(3,4-trans)-1-[4-(difluorometoxi)bencil]-4-metilpirrolidin-3-
il}-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-ciclopentil-6-[(3,4-trans)-4-metil-1-(3-metilbencil)pirrolidin-3-il]-1,5-
dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-ciclopentil-6-[(3,4-trans)-1-(3,4-difluorobencil)-4-metilpirrolidin-3-il]-1,5-
dihidro-4H—pirazoIo[3,4-d]pirimidin¥4-ona;
1-ciclopentil-6-[(3,4-trans)-1-(2,5-dimetilbencil)-4-metilpirrolidin-3-il]-1,5-
dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
6-[(3,4-trans)-1-(3-cloro-2-fluorobencil)-4-metilpirrolidin-3-il]-1-ciclopentil-
1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-ciclopentil-6-[(3,4-trans)-1-(2,3-diclorobencil)-4-metilpirrolidin-3-il]-1,5-
dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-ciclopentil-6-[(3,4-trans)-4-metil-1-(1,3-tiazol-2-ilmetil)pirrolidin-3-il]-1,5-
dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-ciclopentil-6-[(3,4-trans)-1-(3-fluoro-2-metilbencil)-4-metilpirrolidin-3-il]-
1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-ciclopentil-6-{(3,4-trans)-4-metil-1-[(2-metilpirimidin-5-il)metil]pirrolidin-
3-il}-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-ciclopentil-6-{(3,4-trans)-1-[(2-etilpirimidin-5-il)metil}-4-metilpirrolidin-3-
il}-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-ciclopentil-6-[(3,4-trans)-1-(4-isopropilbencil)-4-metilpirrolidin-3-il]-1,5-
dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
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1-ciclopentil-6-{(3,4-trans)-1-[(1-etil-1H-pirazol-4-il)metil]-4-metilpirrolidin-
3-il}-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
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1-ciclopentil-6-{(3,4-trans)-1-[(4-metoxipiridin-3-il)metil]-4-metilpirrolidin-

3-il}-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;

1 —ciclopentiI-6-[(3,4-tr§ns)-1 -(isoxazol-5-ilmetil)-4-metilpirrolidin-3-il]-1,5-
dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-ciclopentil-6-[(3,4-trans)-1-(4-etoxibencil)-4-metilpirrolidin-3-il]-1,5-
dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-ciclopentil-6-[(3,4-trans)-1-{[6-(1-hidroxi-1-metiletil)piridin-3-iljmetil}-4-
metilpirrolidin-3-il}-1,5-dihidro-4H-pirazolo[3,4-d]-4-pirimidin-4-ona;
1-ciclopentil-6-{(3,4-trans)-1-[(2,2-dimetil-2,3-dihidro-1-benzofuran-5-
iI)metil]-4-metilpirrolidin-3-i|}%1 ,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-ciclopentil-6-[(3,4-trans)-1-(3,4-dimetoxibencil)-4-metilpirrolidin-3-il]-
1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-ciclopentil-6-{(3,4-trans)-4-metil-1-[(6-metilpirazin-2-il)metil]pirrolidin-3-
il}-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-ciclopentil-6-[(3,4-trans)-1-(imidazo[1,2-a]piridin-2-ilmetil)-4-
metilpirrolidin-3-il]-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-ciclopentil-6-{(3,4-trans)-4-metil-1-[(2-fenil-1,3-oxazol-4-
illmetil]pirrolidin-3-il}-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-ciclopentil-6-{(3,4-trans)-4-metil-1-(2-metilbencil)pirrolidin-3-il]-1,5-
dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-ciclopentil-6-[(3,4-trans)-1-(2-isopropoxibencil)-4-metilpirrolidin-3-il]-
1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
6-{(3,4-trans)-1 -(cinolih-3-ilmetiI)-4-meti|pirrolidin-3-il]-1 -ciclopentil-1,5-
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1-ciclopentil-6-{(3,4-trans)-1-[3-(difluorometoxi)bencil]-4-metilpirrolidin-3-

i}-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
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dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;

1-ciclopentil-6-[(3,4-trans)-1-(4-fluoro-3-metilbencil)-4-metilpirrolidin-3-il}-
1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-ciclopentil-6-{(3,4-trans)-4-metil-1-[4-(1H-pirazol-1-il)bencil]pirrolidin-3-
il}-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-ciclopentil-6-{(3,4-trans)-1-[(2,7-dimetilimidazo[1,2-a]piridin-3-il)metil]-
4-metilpirrolidin-3-il}-1 ,5-dihidro—4H-pirazolo[3,4-d]pirimidin-4-ona;
1-ciclopentil-6-[(3,4-trans)-1-(3,5-diclorobencil)-4-metilpirrolidin-3-il]-1,5-
dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-ciclopentil-6-[(3,4-trans)-1-(4-isopropoxibencil)-4-metilpirrolidin-3-il]-
1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-ciclopentil-6-[(3,4-trans)-1-{[2-(1-hidroxi-1-metiletil)piridin-4-iljmetil}-4-
metilpirrolidin-3-il]-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-ciclopentil-6-[(3,4-trans)-4-metil-1-(4,5,6,7-tetrahidro-1,3-benzotiazol-2-
ilmetil)pirrolidin-3-il]-1 ,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-ciclopentil-6-[(3,4-trans)-1-(mesitiimetil)-4-metilpirrolidin-3-il]-1,5-
dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-ciclopentil-6-[(3,4-trans)-1-(2,6-diclorobencil)-4-metilpirrolidin-3-il]-1,5-
dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
4-{[(3,4-trans)-3-(1-ciclopentil-4-oxo0-4,5-dihidro-1H-pirazolo[3,4-
d]pirimidin-6-il)—4-metilbirrolidin-1 -iljmetil}benzonitrilo;
1-ciclopentil-6-[(3,4-trans)-1-(2-fluoro-5-metoxibencil)-4-metilpirrolidin-3-

il]-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;

i
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1-ciclopentil-6-[(3,4-trans)-1-(2,6-dimetilbencil)-4-metilpirrolidin-3-il]-1,5-
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dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-ciclopentil—6-{(3,4-tfans)-1 -[(4-metoxi-3,5-dimetilpiridin-2-il)metil]-4-
metilpirrolidin-3-il}-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-ciclopentil-6-[(3-4-trans)-1-(3,5-dimetilbencil)-4-metilpirrolidin-3-il]-1,5-
dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-ciclopentil-6-[(3,4-trans)-1-(3,4-dimetilbencil)-4-metilpirrolidin-3-il]-1,5-
dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-ciclopentil-6-{(3,4-trans)-4-metil-1-[(1-metil-1H-bencimidazol-2-
illmetil]pirrolidin-3-il}-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-ciclopentil-6-{(3,4-trans)-4-metil-1-[(4-metil-3,4-dihidro-2H-1,4-
benzoxazin-7-il)metil]pirrolidin-3-il}-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-
ona;
1-ciclopentil-6-[(3,4-trans)-4-metil-1-(3-fenilpropil)pirrolidin-3-il]-1,5-
dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-ciclopentil-6-{(3,4-trans)-4-metil-1-[2-(trifluorometil)bencil]pirrolidin-3-il}-
1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-ciclopentil-6-[(3,4-trans)-4-metil-1-(4,4 ,4-trifluorobutil)pirrolidin-3-il]-1,5-
dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-ciclopentil-6-[(3,4-trans)-1-(3-metoxibencil)-4-metilpirrolidin-3-il]-1,5-
dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-ciclopentil-6-[(3,4-trans)-1-(ciclopentiimetil)-4-metilpirrolidin-3-il]-1,5-
dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-ciclopentil-6-[(3,4-trans)-1-(2,4-dimetoxibencil)-4-metilpirrolidin-3-il}-
1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
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1-ciclopentil-6-{(3,4-trans)-4-metil-1-[4-(morfolin-4-ilmetil)bencil]pirrolidin-
3-il}-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
6-[(3,4-trans)-1-(2,1 ,3-benzotiadiazol-5-ilmetiI)-4-meti|pir‘rolid in-3-il]-1-
ciclopentil-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
6-{(3,4-trans)-1-[2-(benciloxi)etil]-4-metilpirrolidin-3-il}-1-ciclopentil-1,5-
dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-ciclopentil-6-[(3,4-trans)-1-(2,6-difluorobencil)-4-metilpirrolidin-3-il]-1,5-
dihid ro-4H-pirazoIo[3,4-d]pirimidin-4—ona;
1-ciclopentil-6-[(3,4-trans)-1-(2-metoxibencil)-4-metilpirrolidin-3-il]-1,5-
dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-ciclopentil-6-{(3,4-trans)-4-metil-1-[(3,5,6-trimetilpirazin-2-
ilymetil]pirrolidin-3-il}-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-ciclopentil-6-[(3,4-trans)-1-(2,4-diclorobencil)-4-metilpirrolidin-3-il]-1,5-
dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-ciclopentil-6-[(3,4-trans)-4-metil-1-(5,6,7,8-tetrahidro-4H-pirazolo[1,5-
alazepin-3-iimetil)pirrolidin-3-il}-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-ciclopentil-6-[(3,4-trans)-1-(3-fluorobencil)-4-metilpirrolidin-3-il}-1,5-
dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-ciclopentil-6-[(3,4-trans)-1-(2,3-dihidro-1-benzofuran-5-iimetil)-4-
metilpirrolidin-3-il]-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-ciclopentil-6-[(3,4-trans)-1-(2-metoxi-5-metilbencil)-4-metilpirrolidin-3-
il}-1 ,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-oha;
1-ciclopentiI-6-[(3,4-trans)-1 -(2-fluorobencil)-4-metilpirrolidin-3-il]-1,5-
dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona; |
6-[(3,4-trans)-1-(2-clorobencil)-4-metilpirrolidin-3-il}-1-ciclopentil-1,5-
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dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-ciclopentil-6-[(3,4-trans)-1-(3,4-diclorobencil)-4-metilpirrolidin-3-il]-1,5-
dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
6-[(3,4-trans)-1-(2,1,3-benzotiadiazol-4-iimetil)-4-metilpirrolidin-3-il]-1-
ciclopentil-1,5-dihid ro-4H—piraszo[3,4-d]pirimidin-4—ona;
1-ciclopentil-6-{(3,4-trans)-4-metil-1-[(2-propilpirimidin-5-il)metil}pirrolidin-
3-il}-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-ciclopentil-6-{(3,4-trans)-1-[(1-etil-1H-pirazol-5-il)metil]-4-metilpirrolidin-
3-il}-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-ciclopentil-6-{(3,4-trans)-4-metil-1-[2-(trifluorometoxi)bencil]pirrolidin-3-
iI}-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-ciclopentil-6-{(3,4-trans)-4-metil-1-[4-(trifluorometil)bencil]pirrolidin-3-il}-
1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-ciclopentil-6-{(3,4-trans)-4-metil-1-[(1-metil-1H-imidazo[4,5-c]piridin-2-
il)metil]pirrolidin-3-il}-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-ciclopentil-6-[(3,4-trans)-1-(3,5-difluorobencil)-4-metilpirrolidin-3-il}-1,5-
dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona; o

1-ciclopentiI-6-[(3,4—tfans)—1 -(6,6-dihidro-4H-pirrolo[1,2-b]pirazol-3-
ilmetil)-4-metilpirrolidin-3-il]-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;

o una sal farmacéutiéamente aceptable de los mismos.

Se ha encontrado ‘sorprendentemente que los compuestos de la
invencion muestran actividad farmacolégica, que incluye inhibir selectivamente
PDEDY, io que los hace adecuados para el tratamiento, prevencién y/o control en
el tratamiento de afecciones que pueden regularse o normalizarse mediante la

inhibicién de PDE9.
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Los compuestos y productos intermedios de la presente invencion
pueden nombrarse tanto segun los sistemas de nomenclatura IUPAC (Unidn
Internacional de Quimica Pura y Aplicada) como CAS (Servicio de Restiimenes
Quimicos, Columbus, OH).

Definiciones

Ciertos términos usados en este documento se definen generalmente
del siguiente modo:

El contenido de atomos de carbono de los diversos restos que contienen
hidrocarburos en este documento puede indicarse mediante un sufijo que
designa en nimero minimo y maximo de atomos de carbono en el resto. Por
tanto, por ejemplo, alquilo (C4-C¢) se refiere a un grupo alquilo de uno a seis
atomos de carbono, ambos inclusive.

El término “alcoxi” se refiere a un radical de hidrocarburo alifatico
saturado monovalente lineal o ramificado unido a un atomo de oxigeno que
esta unido a una estructura central. Ejemplos de grupos alcoxi incluyen metoxi,
etoxi, propoxi, isopropoxi, butoxi, isobutoxi, ferc-butoxi, pentoxi y similares.

El término “alquilo” significa un radical de hidrocarburo alifatico saturado
monovalente lineal o ramificado. Ejemplos de grupos alquilo incluyen metilo,
etilo, propilo, isopropilo, butilo, isobutilo, terc-butilo, sec-butilo, pentilo,
isopentilo, neopentilo, hexilo, isohexilo y similares.

El término “alquenilo” significa un radical de hidrocarburo alifatico
parcialmente insaturado lineal o ramificado que tiene uno o mas dobles
enlaces. Ejemplos de grupos alquenilo incluyen etenilo (también conocido
como “vinilo”), alilo, 1-propenilo, isopropenilo, n-butenilo, n-pentenilo y

similares. El término “alquenilo” engloba radicales que tienen orientaciones “cis”
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y “trans”, o alternativamente orientaciones “Z"y “E”.

El término “alquinilo” significa un radical de hidrocarburo alifatico
parcialmente insaturado lineal o ramificado que tiene uno o mas dobles
enlaces. Ejemplos de grupos alquinilo incluyen 1-propinilo, 2-propinilo (también
conocido como “propargilo”), 1-butinilo, 2-butinilo, 1-pentinilo y similares.

El término “arilo” denota un sistema de anillo aromatico monociclico o
policiclico, por ejemplo, antracenilo, bencilo, fluorenilo, indenilo, naftilo,
fenantrenilo, fenilo y similares. El término “arilo” también pretende incluir los
derivados parcialmente hidrogenados de tales sistemas de anillo, por ejemplo
1,2,3,4-tetrahidronatftilo.

El término “ariloxi” denota un radical arilo unido a un atomo de oxigeno
que esta unido a una estructura central, tal como benciloxi.

El término “cicloalquilo” denota un grupo cicloalquilo saturado
monociclico o biciclico. Ejemplos de grupos cicloalquilo incluyen ciclopropilo,
ciclobutilo, ciclopentilo, ciclohexilo, cicloheptilo, ciclooctilo y similares.

El término “halégeno” o “halo” representa atomos y radicales de cloro,
bromo, fltor y yodo.

El término “haloalquilb” se refiere a un sustituyente alquilo o cicloalquilo
en el que al menos un radical hidrégeno esta reemplazado con un radical
halégeno. Si mas de un hidrogeno esta reemplazado con halégeno, los
halégenos pueden ser iguales o diferentes. Ejemplos de radicales haloalquilo
incluyen trifluorometilo, 2,2, 2-trifluoroetilo, 4,4 4-trifluorobutilo, 4.4-
difluorociclohexilo, clorometilo, diclorometilo, triclorometilo, 1-bromoetilo y
similares.

El término “haloalcoxi” se refiere a un radical alcoxi en que al menos un
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radical hidrégeno esta reemplazado con un radical halégeno. Si mas de un
hidrégeno esta reemplazado con halégeno, los halégenos pueden ser iguales o
diferentes. Ejemplos de radicales haloalcoxi incluyen difluorometoxi,
trifluorometoxi, 2,2,2-trifluoroetoxi, clorometoxi, bromometoxi y similares.

El término “heteroarilo” como se usa en este documento incluye
sistemas de anillo insatdrado heterociclico que contienen uno o mas
heteroatomos tales como nitrégeno, oxigeno y azufre. Si el grupo heteroarilo
contiene mas de un heteroatomo, los heteroatomos pueden ser iguales o
diferentes. Los radicales heteroarilo pueden estar unidos mediante un atomo de
carbono o un heteroatomo. El término “heteroarilo” también pretende incluir los
derivados parcialmente hidrogenados de tales sistemas de anillo. Ejemplos de
grupos heteroarilo incluyen furanilo (también conocido como “furilo”),
imidazolinilo, imidazolilo (también conocido como “1,3-diazolilo”), indolilo,
oxadiazolilo, oxazinilo, oxazolilo, isoxazolilo, piranilo, pirazinilo (también
conocido como “1,4-diazinilo”), pirazolilo (también conocido como “1,2-
diazolilo®), pirazolinilo, pirazilo, piridazinilo (también conocido como “1,2-
diazinilo”), piridilo (también conocido como piridinilo), pirimidinilo (también
conocido como “1,3-diazinilo” y “pirimidilo”), pirrolilo, tiadiazinilo, tiadiazolilo,
tiatriazolilo, tiazolilo, isotiazolilo, tienilo, tiofuranilo (también conocido como
“tiofenilo”), tiopiranilo, triazinilo, triazolilo y similares.

El término “heteroarilo” también engloba radicales en los que 2 6 3
anillos estan condensados juntos, en los que al menos tal anilio contiene un
heteroatomo como un atomo de anillo, que inclﬁye radicales en los que (a) un
anillo heterocicloalquilo estad condensado con un anillo arilo o heteroarilo, o (b)

un anillo cicloalquilo esta condensado con un anillo heteroarilo. Ejemplos de
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heteroarilos de 2 anillos condensados incluyen benzodioxinilo,
dihidrobenzodioxinilo, benzofuranilo, dihidrobenzofuranilo, isobenzofuranilo,
bencimidazolilo, benzotiadiazolilo, tetrahidrobenzotiadiazolilo, benzotiazolilo,
benzotienilo (también cqnocido como “benzotiofenilo,” “tionaftenilo” vy
‘benzotiofuranilo”),  benzoxazinilo, dihidrobenzoxazinilo, Vbenzoxazolilo,
cromanilo, isocromanilo, cromenilo, cinolinilo (también conocido como “1,2-
benzodiazinilo”), imidazopiridinilo (por ejemplo imidazo[1,2-a]piridinilo o
imidazo[4,5-c]piridinilo), indazolilo, indolinilo, isoindolinilo, indolizinilo, indolilo,
isoindolilo, naftiridinilo, oxatiolopirrolilo, pteridinilo, ftalazinilo, purinilo (también
conocido como ‘“imidazo[4,5-d]pirimidinilo”), piranopirrolilo, pirazoloazepinilo,
tetrahidropirazoloazepinilo (por ejemplo tetrahidropirazolo[1,5-a]azepinilo),
pirazolopiridinilo, tetrahidropirazolopiridinilo (por ejemplo tetrahidropirazolo[1,5-
a]piridinilo), pirazolopirimidinilo  (por ejemplo pirazolo[3,4-d]pirimidinilo),
piridopirazinilo (por  ejemplo pirido[2,3-b]pirazinilo), piridopiridinilo,
pirrolopirazolilo,  dihidropirrolopirazolilo  (por ejemplo dihidropirrolo[1,2-
blpirazolilo), quinazolinilo ' (también conocido como “1,3-benzodiazinilo”),
quinolinilo (también conocido como “1-benzazinilo”), isoquinolinilo (también
conocido como “2-benzazinilo”), quinolizinilo, quinolilo, isoquinolilo,
quinoxalinilo, ditianaftalenilo, tienofuranilo (por ejemplo tieno[3,2-b]furanilo) y
similares.

Ejemplos de heteroarilos de 3 anillos condensados incluyen acridinilo,
diazaantrilo, triazafenantreno, carbazblilo, carbolinilo, furocinolinilo, perimidinilo,
fenantridinilo, fenantrolinilo, fenazinilo, fenotiazinilo, fenoxatiinilo, fenoxazinilo,
tiantrenilo, xantrenilo y similares.

El término “heterocicloalquilo” denota un grupo cicloalquilo saturado
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monociclico o policiclico, en el que al menos uno de los atomos de carbono
esta reemplazado con un heteroatomo tal como nitrégeno, oxigeno o azufre. Si
el heterociclo contiene mas de un heteroatomo, los heteroatomos pueden ser
iguales o diferentes. Los radicales heterocicloalquilo pueden estar unidos
mediante un atomo de carbono o un heteroatomo. Ejemplos de grupos
heterocicloalquilo incluyen azetidinilo, dioxaciclohexilo, 1,3-dioxolanilo,
imidazolidinilo, morfolinilo, piperazinilo, piperidinilo, pirazolidinilo, pirrolidinilo,
tetrahidrofuranoilo, tetrahidropiranilo, tetrahidrotiopiranilo, tiazanilo y similares.

Un grupo ciclico puede estar unido a otro grupo en mas de un modo. Si
no se especifica una disposicion de unién particular, entonces se piensa en
todas las disposiciones posibles. Por ejemplo, el término “piridilo” incluye 2-, 3-
o 4-piridilo (2-, 3- 0 4-piridinilo).

El término “mamifero” significa animales que incluyen, por ejemplo,
perros, gatos, vacas, ovejas, cabras, caballos y seres humanos. Los mamiferos
preferidos incluyen seres humanos.

El término “oxo” significa un grupo carbonilo formado por la combinacion
de un atomo de carbono y un atomo de oxigeno.

El término “paciente” incluye pacientes tanto humanos como no
humanos.

La frase “farmacéuticamente aceptable” indica que el excipiente,
vehiculo, diluyente y/o sal designados es generalmente quimica y/o fisicamente
compatible con el resto de componentes que comprenden la formulacién, y es
fisiologicamente compatible con el receptor de la misma.

El término “sales” se refiere a sales tanto organicas como inorganicas de

un compuesto de féormula (I). Tales sales pueden prepararse in situ durante el
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separado un compuesto, profarmaco o estereoisomero de férmula () con un
acido o base organico o inorganico adecuado y aislando la sal asi formada.
Sales anidnicas representativas incluyen las sales de bromhidrato, clorhidrato,
yodhidrato, sulfato, bisulfato, nitrato, acetato, trifluoroacetato, oxalato, besilato,
palmitato, pamoato, malonato, estearato, laurato, malato, borato, benzoato,
lactato, fosfato, hexafluorofosfato, bencenosulfonato, tosilato, formiato, citrato,
maleato, fumarato, succinato, tartrato, naftilato, mesilato, glucoheptonato,
lactobionato y lauril sulfonato y similares. Sales catidnicas representativas
incluyen las sales de sodio, potasio, calcio y magnesio y s\imilares. Véase
generalmente, por ejemplo, Berge y col., J. Pharm. Sci, 66, 1-19 (1977).

Una sal de un compuesto de férmula (I) puede prepararse facilmente
mezclando disoluciones de un compuesto de férmula (I) y el acido o base
deseado, segun convenga. La sal puede precipitar en la disolucidén y recogerse
mediante filtracién o puede recuperarse mediante evaporacion del disolvente.

El término “radical” denota un grupo de atomos que se comporta como
un unico reactivo en una reaccién quimica, por ejemplo, un radical organico es
un grupo de atomos que confiere propiedades caracteristicas a un compuesto
que lo contiene, o que permanece sin variaciones durante una serie de
reacciones o transformaciones.

i®

El simbolo “-” representa un enlace covalente.

La frase “disolvente inerte a la reaccidon” o “disolvente inerte” se refiere a
un disolvente, o mezcla de disolventes, que no interacciona con los materiales
de partida, reactivos, productos intermedios o productos de un modo que afecte

adversamente sus propiedades deseadas.
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Los términos “tratar,” “tratando,” “tratado” o “tratamiento” como se usan
en este documento incluyen usos o resultados preventivos (por ejemplo,
profilacticos), paliativos o curativos.

Los compuestos de formula (I) pueden contener centros asimétricos o
quirales y, por tanto, existen en diferentes formas estereoisoméricas. Aquellos
expertos en la materia apreéiarén que, a menos que se especifique lo contrario,
todos los estereoisomeros (por ejemplo, enantibmeros y diasterecisbmeros, y
mezcla racémicas de los mismos) de los compuestos novedosos y productos
intermedios descritos, ilustrados y/o tratados en este documento estan dentro
del alcance de la invencién reivindicada. Ademas, a menos que se especifique
lo contrario, la presente invencién engloba todos los isbmeros geométricos y de
posicion. Se prefiere el enantibmero (35,4S) de la configuracién de pirrolidinilo
central.

Las mezclas diastereoméricas pueden separarse en sus diastereémeros
individuales basandose en sus diferencias fisico-quimicas mediante
procedimientos muy conocidos para aquellos expertos en la materia, tales
como mediante cromatografia y/o cristalizacién fraccionada. Los enantibmeros
pueden separarse convirtiendo la mezcla enantiomérica en una mezcla
diastereomérica mediante reaccion con un compuesto O6pticamente activo
apropiado (por ejemplo, alcohol), separando los diastereémeros y convirtiendo
(por ejemplo, hidrolizando) los diastereémeros individuales en los enantiomeros
puros correspondientes. Procedimientos adicionales incluyen la resolucion de
mezclas racémicas usando sales quirales, ademas de cromatografia quiral.

Aquellos expertos en la materia reconoceran adicionalmente que los

compuestos de férmula (1) pueden existir en forma cristalina como hidratos, en
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los que las moléculas de agua estan incorporadas dentro de la estructura
cristalina de los mismos, y como solvatos, en los que las moléculas de un
disolvente estén incorporadas en su interior. Todas las formas de hidrato y
solvato se consideran parte de esta invencion.

Los médicos apreciaran que ciertos compuestos de formula (I) pueden
existir como isémeros tautofnéricos, es decir, que el equilibrio existe entre dos
isbmeros que estan en rapido equilibrio entre si. Un ejemplo comin de

tautomeria es la tautomeria ceto-endlica, es decir,

H%ﬁ T ——— ‘Ql‘)i
Q _O

H

El grado en el que un tautomero esta presente respecto al otro depende

~ de diversos factores, que incluyen el modelo de sustitucion y tipo de disolvente.

Otros ejemplos segun la presente invencion seran reconocidos por aquellos
expertos en la materia. Todas las formas tautomeras de férmula (l) estan
incluidas dentro del alcance de la invenciéon, a menos que se especifique lo
contrario.

La presente invencion también incluye profarmacos de los compuestos
de la invencion. El término “profarmaco” se refiere a un precursor de farmaco
que, tras la administracion, libera el farmaco in vivo mediante un proceso
quimico o fisiolégico (por ejemplo, llevandose a pH fisiolégico o mediante
actividad enzimatica). El profarmaco puede ser por si mismo biolégicamente
activo, o puede convertirse en un compuesto bioldbgicamente activo (por
ejemplo mediante metabolismo o hidrolisis) durante su tiempo de permanencia

en el cuerpo. Una discusion de la preparacion y uso de profarmacos se
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de A.C.S. Symposium Series, y en “Bioreversible Carriers in Drug Design,” ed.
Edward B. Roche, Americén Pharmaceutical Association y Pergamon Press,
1987. Todos los profarmacos de los diversos compuestos de formula () estan
dentro del alcance de la presente invencion.

La presente invencién también engloba compuestos de formula (1)
isotépicamente marcados que son idénticos a aquellos referidos en este
documento, salvo por el hecho de que uno o mas atomos estan reemplazados
por un atomo que tiene una masa atémica o nimero masico diferente de la
masa atdmica o numero masico normalmente encontrado en la naturaleza.
Ejemplos de is6topos que pueden incorporarse en los compuestos de formula
() incluyen is6topos de hidrégeno, carbono, nitrégeno, oxigeno, fésforo, flGor y
cloro, tales como 2H, *H, '3C, 'C, N, 8 17 31p 32p 35g 18 \ gy
respectivamente. Los compuestos de formula (I), y sales farmaceuticamente
aceptables de los mismbs, que contienen los is6topos anteriormente
mencionados y/u otros isétopos de ofros atomos estan dentro del alcance de la
presente invencion.

Ciertos compuestos isotépicamente marcados de féormula (), por
ejemplo aquellos en los que se incorporan isétopos radiactivos tales como *H y
14C, son Utiles en ensayos de distribucion en tejidos de farmacos y/o sustratos.
Se prefieren particularmente isétopos tritiados, es decir, °H y *C, debido a su
facilidad de preparacion y detectabilidad. Ademas, la sustitucion con isétopos
mas pesados tales como deuterio, es decir, 2y, puede dar ciertas ventajas
terapéuticas resultantes de mayor estabilidad metabdlica, por ejemplo,

aumento de la semivida in vivo, o reduccién de los requisitos de dosificacion vy,
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por tanto, pueden preferirse en algunas circunstancias. Los compuestos
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isotopicamente marcados de férmula (1), y sales farmacéuticamente aceptables
de los mismos, pueden prepararse generalmente llevando a cabo
procedimientos analogos a aquellos descritos en los esquemas y/o en los
ejemplos de mas adelante, mediante sustitucion de un reactivo no
isotépicamente marcado pbr un reactivo isotopicamente marcado facilmente
disponible.

La invencion también incluye composiciones farmacéuticas que
comprenden una cantidad de un compuesto de férmula (), o una sal
farmacéuticamente aceptable del compuesto, y opcionalmente un vehiculo,
excipiente o diluyente farmacéuticamente aceptable. En una realizacion
preferida, la composicion farmacéutica es de una cantidad eficaz para la
inhibiciéon de la enzima PDE9 en un mamifero. En otra realizacion preferida, el
mamifero es un ser humano.

La presente invencion incluye el uso de una combinacion de un
compuesto inhibidor de PDE9 como se proporciona en la formula (1) y uno o
mas agentes farmacéuticamente activos adicionales. Si se administra una
combinacibn de agentes activos, entonces pueden administrarse
secuencialmente o simultaneamente, en formas farmacéuticas separadas o
combinadas en una unica forma farmacéutica. Por consiguiente, la presente
invencion también incluye composiciones farmacéuticas que comprenden una
cantidad de: (a) un primer agente que comprende un compuesto de formula (1)
o una sal farmacéuticamente aceptable del compuesto; (b) un segundo agente
farmacéuticamente activo; y (¢) un excipiente, vehiculo o diluyente

farmacéuticamente aceptable.
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Pueden seleccionarse diversos agentes farmacéuticamente activos para
uso conjunto con los compuestos de férmula (1) dependiendo de la enfermedad,
trastorno o afeccién que vaya a tratarse. Agentes farmacéuticamente activos
que pueden usarse en combinacién con las composiciones de la presente
invencion incluyen, sin limitacién:

() inhibidores de Ig acetilcolinesterasa, tales como clorhidrato de
donepezilo (E2020, ARICEPT, MEMAC), salicilato de fisostigmina
(ANTILIRIUM), sulfato de fisostigmina (ESERINE), metrifonato, neostigmina,
biridostigmina (MESTINON), ambenonio (MYTELASE), demarcario, Debio992
(también conocido como ZT-1), rivastigmina (EXELON), ladostigil (también
conocido como TV3326), NP-0361, bromhidrato de galantamina (RAZADYNE,
RIMINYL, NIVALIN), tacrina (COGNEX), maleato de velnacrina, memoquina,
huperzina A (HUP-A), fenserina y edrofonio (ENLON, TENSILON);

(i) p-amiloide (o fragmentos del mismo), tales como ABi.15 conjugado
con epitopo de union a pan HLA-DR (PADRE), ACC-001, ACI-01, ACI-24, AN-
1792, Affitope AD-01, CAD106 y V-950;

(iii) anticuerpos contra B-amiloide (o fragmentos del mismo), tales como
bapineuzumab (también conocido como AAB-001), AAB-002, ACI-01-Ab7,
BAN-2401, Ig intravenosa (GAMMAGARD), LY2062430 (m266 humanizado),
PF-04360365 (también conocido como RN-1219), RN-6G, R-1450, ACU-535,
huC091, y aquellos descritos en las publicaciones de patente internacional n"*
WO004/032868, WO05/025616, WO06/036291, WO06/069081, WO06/118959,
en las publicaciones de patente de EE.UU. n™  US2003/0073655,
US2004/0192898, U82005/6048049, US2005/0019328, en las publicaciones de
patente europea n™ EP0994728 y 1257584 y en la patente de EE.UU. n°
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(iv) agentes reductores o inhibidores de amiloides (incluyendo aquellos

5.750.349;

que reducen la acumulaciéon y fibrilacion de amiloides) tales como
bisnorcimserina (también conocida como BNC), pioglitazona, PBTZ2,
flurbiprofeno (ANSAID, FROBEN) y su enantiomero R tarenflurbilo (también
conocido como MPC-7869; FLURIZAN), nitroflurbiprofeno, fenoprofeno
(FENOPRON, NALFON), ibuprofeno (ADVIL, MOTRIN, NUROFEN), lisinato de
ibuprofeno, acido meclofenamico, meclofenamato soédico (MECLOMEN),
indometacina (INDOCIN), diclofenac sédico (VOLTAREN), diclofenac potasico,
sulindac (CLINORIL), sulfuro de sulindac, diflunisal (DOLOBID), naproxen
(NAPROSYN), naproxen sédico (ANAPROX, ALEVE), enzima degradadora de
insulina (también conocida como insulisina), el extracto de gingko biloba EGb-
761 (ROKAN, TEBONIN), tramiprosato (NC-758, CEREBRIL, ALZHEMED),
eprodisato (NC-503, FIBRILLEX, KIACTA), compuesto W (acido 3,5-bis(4-
nitrofenoxi)benzoico), NGX-96992, neprilisina (también conocida como
endopeptidasa neutra (NEP)), escilo-inositol (también conocido como escilitol,
ELNDOO5, AZD-103), atorvastatina (LIPITOR), sinvastatina (ZOCOR), KLVFF-
(EEX)3 e inhibidores de RAGE (receptor para productos finales de glicacion
avanzada);

(v) agonistas de los receptores alfa-adrenérgicos, tales como clonidina
(CATAPRES), metaraminol (ARAMINE), metildopa (ALDOMET, DOPAMET,
NOVOMEDOPA), tizanidina (ZANAFLEX), fenilefrina (también conocida como
neosinefrina), metoxamina, cirazolina, guanfacina (INTUNIV), lofexidina,
xilazina, modafinilo (PROVIGIL), adrafinilo y armodafinilo (NUVIGIL);

(vi) agentes bloqueantes de los receptores beta-adrenérgicos (beta
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bloqueantes) tales como carteolol, esmolol (BREVIBLOC), Ilabetalol
(NORMODYNE, TRANDATE), oxprenolol (LARACOR, TRASACOR), pindolol
(VISKEN), propanolol (INDERAL), sotalol (BETAPACE, SOTALEX,
SOTACOR), timolol (BLOCADREN, TIMOPTIC), acebutolol (SECTRAL,
PRENT), nadolol (CORGARD), tartrato de metoprolol (LOPRESSOR),
succinato de metoprolol (TOPROL-XL), atenolol (TENORMIN), butoxamina y
SR 592307 (Sanofi): |

38

(viiy anticolinérgicos, tales como amitriptiina (ELAVIL, ENDEP),
butriptilina, mesilato de benztropina (COGENTIN), trihexifenidilo (ARTANE),
difenhidramina (BENADRYL), orfenadrina (NORFLEX), hiosciamina, atropina
(ATROPEN), escopolamina (TRANSDERM-SCOP), metilbromuro de
escopolamina (PARMINE), dicicloverina (BENTYL, BYCLOMINE, DIBENT,
DILOMINE), tolterodina (DETROL), oxibutinina (DITROPAN, LYRINEL XL,
OXITROL), bromuro de pentienato, propantelina (PRO-BANTHINE), ciclizina,

| clorhidrato de imipramina (TOFRANIL), maleato de imipramina (SURMONTIL),

lofepramina, desipramina (NORPRAMIN), doxepina (SINEQUAN, ZONALON),
trimipramina (SURMONTIL) y glicopirrolato (ROBINUL);

(viii) anticonvulsivos, tales como carbamazepina (TEGRETOL,
CARBATROL), oxcarbazepina (TRILEPTAL), fenitoina sddica (PHENYTEK),
fosfenitoina (CEREBYX, PRODILANTIN), divalproex sédico (DEPAKOTE),
gabapentina (NEURONTIN), pregabalina (LYRICA), topirimato (TOPAMAX),
acido valproico (DEPAKENE), vaiproato sédico (DEPACON), 1-bencil-5-
bromouracilo, progabida, beclamida y primidona (MYSOLINE);

(ix) antipsicoticos, tales como lurasidona (también conocida como SM-

13496), aripiprazol (ABILIFY), clorpromazina (THORAZINE), haloperidol
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(HALDOL), decanoato de flupentixol (DEPIXOL, FLUANXOL), reserpina
(SERPLAN), pimozida (ORAP), decanoato de flufenazina, clorhidrato de
flufenazina, proclorperazina (COMPRO), asenapina, loxapina (LOXITANE),
mesoridazina, molindona (MOBAN), perfenazina, tioridazina, tiotixina,
trifluoperazina (STELAZINE), clozapina (CLOZARIL), norclozapina (ACP-104),
risperidona (RISPERDAL)," paliperidona (INVEGA), melperona, olanzapina
(ZYPREXA), quetiapina (SEROQUEL), sertindol, sulpirida (MERESA,
DOGMATYL, SULPITIL), amisulprida, ziprasidona (GEODON), blonanserina
(LONASEN) y bifeprunox;

(x) bloqueantes de los canales de calcio tales como nilvadipina (ESCOR,
NIVADIL), amlodipina (NORVASC, ISTIN, AMLODIN), felodipina (PLENDIL),
nicardipina (CARDENE), nifedipina (ADALAT, PROCARDIA), MEM 1003 y su
compuesto parental nimodipina (NIMOTOP), nisoldipina (SULAR), nitrendipina,
lacidipina  (LACIPIL, MOTENS), Ilercanidipina (ZANIDIP), diltiazem
(CARDIZEM), verapamilo (CALAN, VERELAN) y enecadina (también conocida
como NS-7);

(xi) inhibidores de la catecol-O-metiltransferasa (COMT), tales como
tolcapona (TASMAR), entacapona (COMTAN) y tropolona;

(xii) estimulantes del sistema nervioso central, tales como cafeina,
fenmetrazina, fendimetrazina, pemolina, fencamfamina (GLUCOENERGAN,
REACTIVAN), fenetilina (CAPTAGON), pipradol (MERETRAN), deanol
(también conocido como dimetilaminoetanol), metilfenidato (DAYTRANA),
clorhidrato de metilfenidato (RITALIN), dexmetilfenidato (FOCALIN), anfetamina
(sola o en combinacion con otros estimulantes del SNC, por ejemplo

ADDERALL (aspartato de anfetamina, sulfato de anfetamina, sacarato de
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dextroanfetamina y sulfato de dextroanfetamina)), sulfato de dextroanfetamina
(DEXEDRINE, DEXTROSTAT), metanfetamina (DESOXYN), lisdexanfetamina
(VYVANSE) y benzfetamina (DIDREX);

(xiii)  corticosteroides, tales como prednisona (STERAPRED,
DELTASONE), prednisolqna (PRELONE), acetato de prednisolona
(OMNIPRED, PRED MILD,3 PRED FORTE), fosfato sédico de prednisolona
(ORAPRED ODT), metilprednisolona (MEDROL); acetato de metilprednisolona
(DEPO-MEDROL) y succinato sédico de metilprednisolona (A-METHAPRED,
SOLU-MEDROL);

(xiv) agonistas de los receptores de dopamina, tales como apomorfina
(APOKYN), bromocriptina  (PARLODEL), cabergolina (DOSTINEX),
dihidrexidina, dihidroergobriptina, fenoldopam (CORLOPAM), lisurida
(DOPERGIN), pergolida (PERMAX), piribedil (TRIVASTAL, TRASTAL),
pramipexol (MIRAPEX), quinpirol, ropinirol (REQUIP) y rotigotina (NEUPRO);

(xv) antagonistas de los receptores de dopamina, tales como
tetrabenazina (NITOMAN, XENAZINE), 7-hidroxiamoxapina, droperidol
(INAPSINE, DRIDOL, DROPLETAN), domperidona (MOTILIUM), L-741742, L-
745870, racloprida, SCH-23390, ecopipam, SKF-83566 y metoclopramida
(REGLAN); |

(xvi) inhibidores de la recaptacion de dopamina tales como maleato de
nomifensina (MERITAL), vahoxerina (también conocida como GBR-12909) y su
éster decanoato DBL-583 y amineptina;

(xvii) agonistas del receptor del acido gamma-aminobutirico (GABA),
tales como baclofen (LIORESAL, KEMSTRO), pentobarbital (NEMBUTAL),
progabida (GABRENE) y clometiazol;
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(xviii) inmunomoduladores tales como acetato de glatiramer (también
conocido como copolimero-1; COPAXONE), MBP-8298 (péptido sintético de la
proteina basica de la mielina), fumarato de dimetilo, fingolimod (también
conocido como FTY720), roquinimex (LINOMIDE), laquinimod (también
conocido como ABR-215062 y SAIK-MS), ABT-874 (anticuerpo humano anti-IL-
12), rituximab (RITUXAN), alemtuzumab (CAMPATH), daclizumab (ZENAPAX)
y natalizumab (TYSABRI);

(xix) inmunodepresores tales como metotrexato (TREXALL,
RHEUMATREX), mitoxantrona (NOVANTRONE), micofenolato mofetil
(CELLCEPT), micofenolato ‘'sédico (MYFORTIC), azatioprina (AZASAN,
IMURAN), mercaptopurina (PURI-NETHOL), ciclofosfamida (NEOSAR,
CYTOXAN), clorambucilo (LEUKERAN), cladribina (LEUSTATIN, MILINAX),
alfa-fetoproteina, etanercept (ENBREL) y 4-benciloxi-5-((5-undecil-2H-pirrol-2-
iliden)metil)-2,2’-bi-1H-pirrol (también conocido como PNU-156804);

(xx) interferones, que incluyen interferén beta-1? (AVONEX, REBIF) e
interferén beta-1b (BETASERON, BETAFERON);

(xxi) levodopa (o su éster etilico o metilico), sola 0 en combinacién con
un inhibidor de DOPA descarboxilasa (por ejemplo carbidopa (SINEMET,
CARBILEV, PARCOPA, V1512), benserazida (MADOPAR), o-metildopa,
monoflurometildopa, difluorometildopa, brocresina o m-hidroxibencilhidrazina);

(xxii) antagonistas del receptor de N-metil-D-aspartato (NMDA), tales
como memantina (NAMENDA, AXURA, EBIXA), amantadina (SYMMETREL),
acamprosato (CAMPRAL), besonprodil (también conocido como PD-196.860 o
Cl-1041), ketamina (KETALAR), delucemina (también conocida como NPS

1506), dexanabinol (también conocido como HU-211), dextrometorfano,
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dextrorfano, traxoprodil (también conocido como CP-101.606), himantano,
idantadol (también conocido como V-3381), lancicemina (también conocida
como AR-R 15896), levorfanol (DROMORAN), metadona, (DOLOPHINE),
neramexano (también conocido como MRZ 2/579), perzinfotel, fenciclidina,
tianeptina (STABLON), dizocilpina (también conocida como MK-801), ibogaina,
voacangina, tiletamina, riluzol (RILUTEK), aptiganel (CERESTAT), gavestinel y
remacimida;

(xxiii) inhibidores de la monoamina oxidasa (MAO), tales como selegilina
(EMSAM), clorhidrato de selegilina (I-deprenilo, ELDEPRYL, ZELAPAR),
dimetilselegileno, brofaromina, fenelzina  (NARDIL), tranilcipromina
(PARNATE), moclobemida (AURORIX, MANERIX), befloxatona, safinamida
(también conocida como PNU-151774E), isocarboxazida (MARPLAN),
nialamida (NIAMID), rasagelina (AZILECT), iproniazida (MARSILID, IPROZID,
IPRONID), iproclozida, toloxatona (HUMORYL, PERENUM), bifemelano,
desoxipeganina, harmina (también conocida como telepatina o banasterina),
harmalina, linezolid (ZYVOX, ZYVOXID) y pargilina (EUDATIN, SUPIRDYL);

(xxiv) agonistas de los receptores muscarinicos (particularmente el
subtipo M1), tales como cloruro de betanecol (DUVOID, URECHOLINE),
pilocarpina (SALAGEN), NGX267, arecolina, L-687306, L-689660, yoduro de
furtretonio (FURAMON, FURANOL), bencenosulfonato de furtretonio, p-
toluenosulfonato de furtretonio, McN;A-343, oxotremorina y carbacol
(CARBASTAT, MIOSTAT, CARBOPTIC);

(xxv) agonistés de Ibs receptores nicotinicos, tales como epibatidina,
ABT-089, ABT-594, AZD-0328, R-4996 (también conocida como MEM-63908),
TC-5619 y EVP-6124;

e
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(xxvi) fAarmacos neuroprotectores tales como oxima de 2,3,4,9-tetrahidro-
1H-carbazol-3-ona, AL-108, ACD3480 (también conocido como TC-1734),
bis(4-p-D-glucopiranosiloxibencil)-2-p-D-glucopiranosil-2-isobutiltartrato
(también conocido como dactilorina B o DHB), xaliprodeno (XAPRILA),
clorhidrato de dimebolina (DIMEBON), disufentona (NXY-059, CEROVIVE),
acido arindico (ONO-2506, PROGLIA, CEREACT), citicolina (también
conocida como 5'-difosfocolina de citidina), edaravona (RADICUT), AEOL-
10150, AGY-94806 (también conocido como SA-450 y Msc-1), factor
estimulante de colonias de granulocitos (AX-200), BAY-387271 (también
conocido como KN-387271), DP-b99, HF-0220 (17-B-hidroxiepiandrosterona),
HF-0420 (también conocido como oligotropina), 5’-fosfato de piridoxal (también
conocido como MC-1), microplasmina, S-18986, piclozotan (también conocido
como SUN-N4057), NP031112, L-seril-L-metionil-L-alanil-L-lisil-L-glutamil-glicil-
L-valina y SUN-N8075;

(xxvii) inhibidores de la recaptacién de norepinefrina (noradrenalina),
tales como atomoxetina (STRATTERA), doxepina (APONAL, ADAPIN,
SINEQUAN), nortriptilina (AVENTYL, PAMELOR, NORTRILEN), amoxapina
(ASENDIN, DEMOLOX, MOXIDIL), reboxetina (EDRONAX, VESTRA),
viloxazina (VIVALAN), maprotilina (DEPRILEPT, LUDIOMIL, PSYMI‘ON),
bupropion (WELLBUTRIN) y radaxafina;

(xxviii) otros inhibidores de PDE9, tales como BAY 73-6691 y aquellos
descritos en la publicacion de patente de EE.UU. n° US2003/0195205,
US2004/0220186, US2006/0111372 y US2006/0106035;

(xxix) otros inhibidores de la fosfodiesterasa (PDE), que incluyen (a)

inhibidores de PDE1 (por ejemplo vinpocetina (CAVINTON, CERACTIN,
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inhibidores de PDE2 (por ejemplo eritro-9-(2-hidroxi-3-nonil)adenina (EHNA),
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BAY 60-7550, y aquellos descritos en la patente de EE.UU. n°® 6.174.884), (c)
inhibidores de PDE4 (por ejemplo rolipram, Ro 20-1724, ibudilast (KETAS),
piclamilast (también conocido como RP73401), CDP840, cilomilast (ARIFLO),
roflumilast, tofimilast, oglemilast (también conocido como GRC 3886),
tetomilast (también conocido como OPC-6535), lirimifast, teofilina (UNIPHYL,
THEOLAIR), arofilina (también conocida como LAS-31025), doxofilina, RPR-
122818, o mesembrina), y (d) inhibidores de PDE5 (por ejemplo sildenafilo
(VIAGRA, REVATIO), tadalafilo (CIALIS), vardenafilo (LEVITRA, VIVANZA),
udenafilo, avanafilo, dipiridamol (PERSANTINE), E-4010, E-4021, E-8010,
zaprinast, PF-489791, UK-357903, DA-8159, y aquellos descritos en las
solicitudes de patente internacional n°® WOO05/049616, WOO06/120552 y
WO07/122466);

(xxx) quinolinas, tales como quinina (incluyendo sus sales de clorhidrato,
diclorhidrato, sulfato, bisulfato y gluconato), cloroquina, hidroxicloroquina
(PLAQUENIL), mefloquina (LARIAM) y amodiaquina (CAMOQUIN,
FLAVOQUINE);

(xxxi) inhibidores de la B-secretasa, tales como WY-25105, tartrato de
(+)-fenserina (POSIPHEN), LSN-2434074 (también conocido como LY-
2434074), PNU-33312, KMI-574, SCH-745966, Ac-rER (N2-acetil-D-arginil-L-
arginina), loxistatina (también conocida como E64d) y CA074Me;

(xxxii) inhibidores de la y-secretasa, tales como LY-411.575, LY-685.458,
ELAN-G, ELAN-Z, 4-c|oro-N;[2-etiI-1(S)-(hidroximetiI)butil]bencenosulfonamida,

(xxxiii) antagonistas de los receptores de serotonina (5-hidroxitriptamina)
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12 (5-HT4a), tales como espiperona, levo-pindolol, BMY 7378, NAD-299, S(-)-
UH-301, NAN 190, WAY 100635, lecozotan (también conocido como SRA-
333);

(xxxiv) antagonistas de los receptores de serotonina (5-hidroxitriptamina)
6 (5-HTe), tales como mianserina (TORVOL, BOLVIDON, NORVAL),
metiotepina (también conocida como metitepina), ritanserina, ALX-1161, ALX-
1175, MS-245, LY-483518 (también conocido como SGS518), MS-245, Ro 04-
6790, RO 43-68544, Ro 63-0563, RO 65-7199, Ro 65-7674, SB-399885, SB-
214111, SB-258510, SB-271046, SB-357134, SB-699929, SB-271046, SB-
742457 y PRX-07034;

(xxxv) inhibidores de la recaptacién de serotonina (5-HT) tales como
alaproclato, - citalopram (CELEXA, CIPRAMIL), escitalopram (LEXAPRO,
CIPRALEX), clomipramina (ANAFRANIL), duloxetina (CYMBALTA), femoxetina
(MALEXIL), fenfluramina (PONDIMIN), norfenfluramina, fluoxetina (PROZAC),
fluvoxamina (LUVOX), indalpina, milnacipran (IXEL), paroxetina (PAXIL,
SEROXAT), sertralina (ZOLOFT, LUSTRAL), trazodona (DESYREL,
MOLIPAXIN), venlafaxina (EFFEXOR), zimelidina (NORMUD, ZELMID),
bicifadina, desvenlafaxina (PRISTIQ), brasofensina y tesofensina;

(xxxvi) factores tréficos, tales como factor de crecimiento nervioso
(NGF), factor de crecimiento del fibroblasto basico (FGFb), neurotrofina-3 (NT-
3), factor neurotréfico derivado del cerebro (BDNF) y factor neurotréfico
derivado de la glia (GDNF), y agentes que estimulan la produccion local de
factores tréficos tales como propentofilina, idebenona y AIT-082 (NEOTROFIN);

y similares.

La invencién también incluye procedimientos para inhibir PDE9 en un
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mamifero que comprenden administrar al mamifero en necesidad de tal
inhibicién una cantidad inhibidora de PDE9 de: (a) un compuesto de féormula (1),
o una sal farmacéuticamente aceptable del mismo; o (b) una composicion
farmacéutica que comprende un compuesto de férmula (I), o una sal
farmacéuticamente aceptable del mismo, en un vehiculo, excipiente o diluyente
farmacéuticamente aceptable; bien solo o en combinacién con un segundo
agente como se describe anteriormente.

La invencion también incluye procedimientos para tratar afecciones
mediadas por la inhibicibn de PDE9 en un mamifero que comprenden
administrar al mamifero en necesidad de tal tratamiento una cantidad
terapéuticamente eficaz de: (a) un compuesto de férmula (l), o una sal
farmacéuticamente aceptable del mismo; o (b) una composiciéon farmacéutica
que comprende un compuesto de formula (I), o una sal farmacéuticamente
acéptable del mismo, en un vehiculo, excipiente o diluyente farmacéuticamente
aceptable; bien solo o en combinacién con un segundo agente descrito
anteriormente.

Las afecciones que pueden tratarse, controlarse o prevenirse mediante
los procedimientos de la presente invencion incluyen enfermedades vy
trastornos asociados con neurodegeneraciéon tales como: enfermedad de
Alexander, enfermedad de Alper, enfermedad de Alzheimer, esclerosis lateral
amiotrofica (ELA; también conocida como enfermedad de Lou Gehrig o
enfermedad de las neuronas motoras), ataxia-telangiectasia, enfermedad de
Batten (también conocida como enfermedad de Spielmeyer-Vogt-qugren-
Batten), demencia de Binswfanger (encefalopatia arteriosclerética subcortical),

trastornos bipolares, encefalopatia espongiforme bovina (EEB), enfermedad de.
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Canavan, demencia inducida por quimioterapia, sindrome de Cockayne,
degeneracion corticobasal, enfermedad de Creutzfeldt-Jakob, depresién,
sindrome de Down, degeneracion lobar frontotemporal (incluyendo demencia
frontotemporal, demencia semantica y afasia no fluente progresiva),
enfermedad de Gerstmann-Stralssler-Scheinker, glaucoma, enfermedad
(corea) de Huntihgton, demencia asociada a VIH, hipercinesias, enfermedad de
Kennedy, sindrome de Korsakoff (sindrome amnésico-confabulatorio),
enfermedad de Krabbe, demencia con cuerpos de Lewy, afasia progresiva
logopénica, enfermedad de Machado-Joseph (ataxia espinocérebelosa tipo 3),
esclerosis multiple, atrofia de muitiples sistemas (atrofia olivopontocerebelosa),
miastenia grave, enfermedad de Parkinson, enfermedad de Pelizaeus-
Merzbacher, enfermedad de Pick, demencia presenil (deterioro cognitivo leve),
esclerosis lateral primaria, afasia progresiva primaria, demencia inducida por
radiacién, enfermedad de Refsum (enfermedad por almacenamiento de acido
fitanico), enfermedad de Sandhoff, enfermedad de Schilder, esquizofrenia,
demencia semantica, demencia senil, sindrome de Shy-Drager, ataxias
espinocerebelosas, atrofias musculares espinales, enfermedad de Steele-
Richardson-Olszewski (paralisis supranuclear progresiva), tabes dorsal,
discinesia tardia, amiloidosis vascular y demencia vascular (demencia multi-
infarto).

Preferentemente, la :enfermedad o trastorno neurodegenerativo es
enfermedad de Alzhéimer.

Otras afecciones y trastornos asociados con PDES que pueden tratarse
o controlarse mediante los procedimientos de la presente invencién incluyen

trastornos del aparato genitourinario tales como disfuncién sexual, trastorno por
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déficit de atencion (ADD), trastorno por déficit de atencién con hiperactividad
(ADHD), diabetes, trastornos o enfermedades cardiovasculares tales como
hipertensién  sistémica, hipertension pulmonar, insuficiencia cardiaca
congestiva, enfermedad de las arterias coronarias, aterosclerosis, accidente
cerebrovascular, trombosis, afecciones de permeabilidad reducida de los vasos
sanguineos (por ejemplo angioplastia coronaria transluminal pospercutanea),
enfermedad vascular periférica, enfermedad renal, angina (incluyendo angina
estable, inestable y variante (Prinzmetal)) y cualquier afeccién en la que la
mejora del flujo sanguineo lleva a una mejora de la funcién del 6rgano final.

La presente invencion también se refiere a procedimientos para
promover la neurorrestauraéién y la recuperacién funcional en pacientes que
padecen lesion traumatica o no traumatica del cerebro, médula espinal o
nervios periféricos. Las lesiones cerebrales traumaticas incluyen tanto lesiones
cerradas de cabeza (en la que el craneo no esta roto) como lesiones abiertas o
penetrantes de cabeza (en las que un objeto perfora el craneo y abre una
brecha en la duramadre), en las que el traumatismo repentino (por ejemplo,
accidentes, caidas, agresiones) producen un dafio al tejido cerebral mediante
rotura, estiramiento, hematoma o inflamacién. Las causas de las lesiones
cerebrales no traumaticas  incluyen aneurisma, accidente cerebrovascular,
meningitis, privacion de oxigeno debido a anoxia, hipoxia o isquemia, tumor
cerebral, infeccion (por ejemplo encefalitis), intoxicacién, abuso de sustancias y
similares. La presente invencion es Uutil para el tratamiento de deterioro .
cognitivo y disfuncion cognitiva resultante de lesiones cerebrales, ademas de
enfermedades y trastornos néurodegenerativos.

La presente invencion también se refiere a procedimientos para prevenir
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las afecciones anteriormente descritas en un mamifero, que incluye al ser
humano, que comprende las etapas de administrar al mamifero una cantidad
de: (a) un compuesto de formula (1), o una sal farmacéuticamente aceptable del
mismo; o (b) una composicidén farmacéutica que comprende un compuesto de
férmula (1), o una sal farmacéuticamente aceptable del mismo, en un vehiculo,
excipiente o diluyente farmacéuticamente aceptable; bien solo o en
combinacién con un segundo agente como se describe anteriormente, como
parte de una pauta posolégica de dosificacidbn apropiada disefiada para
prevenir dicha afeccion.

La presente invencidén también se refiere a procedimientos para mejorar
deficiencias cognitivas que incluyen deficiencias en la percepcion,
concentracién, aprendizaje, memoria, comunicacién, razonamiento y resoluciéon
de problemas.

La pauta posolégica de dosificaciéon apropiada, la cantidad de cada dosis
administrada y los intervalos entre dosis del compuesto dependeran, entre
otros, del compuesto de férmula (I) de esta invencidén que vaya a usarse, el tipo
de composiciones farmacéuticas que vayan a usarse, las caracteristicas del
sujeto que vaya a tratarse y el tipo y la gravedad de las afecciones que vayan a
tratarse. En general, una dosis eficaz para compuestos de férmula (1), o sales
farmacéuticamente aceptables de los mismos, estd en el intervalo de
aproximadamente 0,1 mg a aproximadamente 3.500 mg por dia. Para un ser
humano adulto normal que tiene una masa corporal de aproximadamente 70 kg
normalmente es suficiente una dosificacion en el intervalo de aproximadamente
0,01 mg a aproximadamente 50 mg por kg de masa corporal, y

preferentemente de aproximadamente 0,2 a 2,5 mg por kg, en dosis diarias
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Gnicas o divididas. La administracion puede ser en dosis Unicas (por ejemplo,
una vez al dia) o multiples o‘mediante infusién constante.

Puede requerirse aléuna variabilidad en el intervalo de dosificacion
general dependiendo de la edad y masa del sujeto que va a tratarse, la via de
administraciéon prevista, el cdmpuesto particular que va a administrarse y
similares. La determinacion de los intervalos de dosificacion y las
dosificaciones 6ptimas para un sujeto mamifero particular esta dentro de la
capacidad de un experto que tiene el beneficio de la presente descripcion.

Los compuestos de formula (I) pueden administrarse mediante una
variedad de vias de administracion convencionales que incluyen por via oral,
bucal, sublingual, ocular, tépica (por ejemplo, transdérmica), parenteral (por
ejemplo, intravenosa, intramuscular o subcutanea), rectal, intracisternal,
intravaginal, intraperitoneal, intravesical, local (por ejemplo, polvo, pomada o
gota), nasal y/o formas farmacéuticas para inhalacion o usando una

formulacién “instantanea”, es decir, que permite que la medicacion se disuelva

‘en la boca sin la necesidad de usar agua. Como reconocera un experto en la

materia, la pauta posolégica de dosificacion apropiada, la cantidad de cada
dosis administrada y los intervalos entre dosis del compuesto dependeran del
compuesto de férmula (1), o el profarmaco del mismo, que va a usarse, el tipo
de composiciones farmacéuticas que van a usarse, las caracteristicas del
sujeto que va a tratarse y/o la gravedad de las afecciones que van a tratarse.
Los procedimientos para preparar diversas composiciones farmacéuticas
con cantidades de principios activos son conocidos o seran evidentes a la luz
de esta descripcidn para aquellos expertos en esta materia. Véase, por

ejemplo, Remington’s Pharmaceutical Sciences, Mack Publishing Co., Easton,
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PA, 192 Ed. (1995).

Excipientes, vehiculos y diluyentes farmacéuticos adecuados para tales
composiciones incluyen diluyentes sélidos inertes o cargas, disoluciones
acuosas estériles y diversos disolventes organicos. Las composiciones
farmacéuticas formadas mediante la combinacién de un compuesto de esta
invencion y excipientes, vehiculos o diluyentes farmacéuticamente aceptables
se administran facilmente en una variedad de formas farmacéuticas tales como
comprimidos, polvos, pastillas para chupar, jarabes, disoluciones inyectables y
similares.

Las formas farmacéuticas sélidas para administracion por via oral
incluyen capsulas, comprimidos, polvos y granulos. En tales formas
farmacéuticas sélidas, el compuesto activo se mezcla con al menos un
excipiente (o vehiculo) farmacéutico convencional inerte tal como citrato de
sodio, carbonato calcico o fosfato dicalcico, o (a) cargas o sustancias de
relleno, tales como por ejemplo almidones, lactosa, sacarosa, manitol y acido
silicico; (b) aglutinantes, tales como por ejemplo, carboximetilcelulosa,
alginatos, gelatina, polivinilpirrolidona, sacarosa y goma arabiga; (c)
humectantes, tales como por ejemplo glicerol; (d) agentes de disgregacion,
tales como por ejemplo agar-agar, carbonato calcico, almidéon de patata o
tapioca, acido alginico, ciertos silicatos complejos y carbonato sdédico; (e)
retardadores de la disolucién, tales como por ejemplo parafina; (f) aceleradores
de la absorcion, tales como por ejemplo compuestos de amonio cuaternario; (g)
agentes mojantes, tales como por ejemplo alcohol cetilico y monoestearato de
glicerol, (h) adsorbentes, tales como por ejemplo caolin y bentonita; y/o (i)

lubricantes, tales como por ejemplo talco, estearato de calcio, estearato de
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magnesio, polietilenglicoles sélidos, lauril sulfato de sodio o mezclas de los
mismos. En el caso de capsulas y comprimidos, las formas farmacéuticas
pueden comprender adicionalmente agentes de tamponamiento.

Las formas farmacéuticas sélidas pueden formularée como formas
farmacéuticas de liberacion modificada y liberaciéon pulsétil que contienen
excipientes tales como aquellos detallados anteriormente para las formas
farmacéuticas de liberaciéon inmediata junto con excipientes adicionales que
actian como modificadores de la velocidad de liberacién, estando estos
recubiertos y/o incluidos en el cuerpo del dispositivo. Los modificadores de la
velocidad de liberacion incluyen, pero no se limitan a, hidroxipropilmetilcelulosa,
metilcelulosa, carboximetilcelulosa soédica, etilcelulosa, acetato de celulosa,
poli(éxido de etileno), goma xantana, copolimero de metacrilato de amonio,
aceite de ricino hidrogenado, cera de carnauba, cera de parafina, acetato
ftalato de celulosa, ftalato de hidroxipropilmeti'lcelulosa, copolimero de acido
metacrilico y mezclas de los mismos. Las formas farmacéuticas de liberacién
modificada y liberaciéon pulsatil pueden contener uno o una combinacién de
excipientes modificadores de la velocidad de liberacion.

Las composiciones farmacéuticas de la invencién pueden comprender
adicionalmente formulacionés de dosificacién de rapida dispersién o disolucion
(FDDF). Los términos dispe:rsiéh o disolucién como se usan en este documento
para describir FDDF dependen de la solubilidad de la sustancia del farmaco
usada, es decir, si la sustantia del farmaco es insoluble, puede prepararse una
forma farmacéutica de répfida dispersion, y si la sustancia del farmaco es
soluble, puede prepararse una forma farmacéutica de rapida disolucién.

Las composiciones sélidas de un tipo similar también pueden emplearse
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como cargas en capsulas de gelatina rellenas blandas o duras que usan tales
excipientes como lactosa o azucar de la leche, ademas de polietilenglicoles de
alto peso molecular y similares.

Las formas farmacéuticas sélidas tales como comprimidos, grageas,
capsulas y granulos pueden:prepararse con recubrimientos y vainas tales como
recubrimientos entéricos y otros muy conocidos para un experto en la materia.
También pueden comprender agentes opacificantes, y también pueden ser de
tal composicién que liberen el (los) compuesto(s) activo(s) en un modo
retrasado, sostenido o controlado. Ejemplos de composiciones incorporadas
que pueden emplearse son sustancias poliméricas y ceras. El (Los)
compuesto(s) activo(s) también puéden estar en forma microencapsulada,
cuando corresponda, con uno o mas de los excipientes anteriormente
mencionados.

Las formas farmacéuticas liquidas para administracion por via oral
incluyen emulsiones, disoluciones, suspensiones, jarabes y elixires
farmacéuticamente aceptables. Ademas de los compuestos activos, la forma
farmacéutica liquida puede contener diluyente inertes cominmente usados en
la técnica, tales como agua u otros disolventes, agentes solubilizantes y
emulsionantes, como por ejemplo etanol, isopropanol, carbonato de etilo,
benzoato de bencilo, propilenglicol, 1,3-butilenglicol, aceites (en particular,
aceite de algodén, aceite de cacahuete, aceite de germen de maiz, aceite de
oliva, aceite de ricino y aceite de semilla de sésamo), glicerol, alcohol
tetrahidrofurfurilico, polietilenglicoles y ésteres de acidos grasos de sorbitano, o
mezclas de estas sustancias y similares.

Ademas del (de los) compuesto(s) activo(s), la composicion
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farmacéutica puede incluir adicionalmente agentes de suspensioén, tales como
por ejemplo alcoholes isoestearilicos etoxilados, polioxietilensorbitol y ésteres
de sorbitano, celulosa microcristalina, metahidroxido de aluminio, bentonita,
agar-agar y tragacanto, o mezclas de estas sustancias y similares. También
pueden incluirse edulcorantes, agentes aromatizantes y de perfumado.

Las composiciones farmacéuticas de la invencion puede comprender
adicionalmente adyuvantes, tales como agentes conservantes, mojantes,
emulsionantes y dispersantes. La prevencién de la contaminaciéon por
microorganismos de las presentes composiciones puede llevarse a cabo con
diversos agentes antibacterianos y antifungicos, por ejemplo, parabenos,
clorobutanol, fenol, acido sérbico y similares. También puede desearse incluir
agentes isoténicos, por ejemplo, azucares, cloruro sédico y similares. La
absorcion prolongada de composiciones farmacéuticas inyectables puede
afectarse por el uso de agentes que pueden retrasar la absorcién, por ejemplo
monoestearato de aluminio y gelatina.

Para administracion parenteral pueden emplearse disoluciones en aceite
de sésamo o cacahuete, propilenglicol acuoso o en disoluciones acuosas
estériles. Tales disoluciones acuosas deberian estar adecuadamente
tamponadas, si fuera necesario, y el diluyente liquido se vuelve en primer lugar
isotonico mediante suficiente soluciéon salina o glucosa. Estas disoluciones
acuosas son especialmente adecuadas para administraciéon intravenosa,
intramuscular, subcutanea e intraperitoneal. A este respecto, todos los medios
acuosos estériles empleados estan facilmente disponibles mediante técnicas
convencionales conocidas para aquellos expertos en la materia.

Para administracion intranasal o administracion mediante inhalacion, los
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compuestos de férmula (I) se administran convenientemente en forma de una
disolucion o suspensioén a partir de un recipiente pulverizador con bomba que
se aprieta o bombea por el paciente 0 como una presentacion de pulverizador
de aerosol desde un envase presurizado o nebulizador, con el uso de un
propelente adecuado, por ejemplo, diclorodifluorometano, triclorofluorometano,
diclorotetrafluoroetano, diéxiho de carbono u ofro gas adecuado. En el caso de

un aerosol presurizado, la unidad de dosificacidn puede determinarse

- proporcionando una valvula para administrar una cantidad dosificada. El

envase presurizado o nebulizador puede contener una disolucién o suspension
de un compuesto de esta invencién. Las capsulas y cartuchos (hechas, por
ejemplo, de gelatina) para uso en un inhalador o insuflador pueden formularse
conteniendo una mezcla en polvo de un compuesto o compuestos de la
invencion y una base de polvo adecuada tal como lactosa o almidén.

Las composiciones farmacéuticas de la presente invencién también
pueden configurarse para tratamientos en uso veterinario, en los que un
compuesto de la presente invencion, o una sal veterinariamente aceptable del
mismo, o solvato o profarmaco veterinariamente aceptable del mismo, se
administra como una formulacién adecuadamente aceptable segun la practica
veterinaria normal y el veterinario determinara la pauta posolégica de
dosificaciéon y la via de administracion que seran mas apropiadas para un
animal particular.

En general, los 'compuestos de féormula (l), y las sales
farmacéuticamente aceptables de los mismos, pueden prepararse segun las
rutas a modo de ejemplo descritas en los esquemas y ejemplos de mas

adelante, ademas de mediante otros procedimientos preparativos
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convencionales conocidos o evidentes a la luz de la presente descripcion para

un experto en la materia. Estos procedimientos forman aspectos adicionales de

la invencion.

Algunos de los compuestos de partida para las reacciones descritas en

los esquemas y ejemplos se preparan como se ilustran en este documento.

Todos los otros compuesto:s de partida pueden obtenerse a partir de fuentes

comerciales generales, tales como Sigma-Aldrich Corporation, St. Louis, MO.

A menos que se indique lo contrario, las siguientes abreviaturas

experimentales tienen los significados indicados:

ul - microlitro

M - multiplete

da - doblete ancho

MHz- megahercio

ma - multiplete ancho

min - minuto(s)

BOC - t-butoxicarbonilo

MeOH - metanol

sa — singlete ancho

mg - miligramo

CDCI; - cloroformo deuterado

ml - mililitro

CD30D - metanol deuterado

mmol - milimoles

dd - doblete de dobletes

MPLC - cromatografia liquida de

media presién

DMF - dimetilformamida

EM - espectroscopia de masas

DMSO - dimetilsulféxido

RMN - resonancia magnética nuclear

dt - doblete de tripletes

ppm - partes por millén

EtOAc - acetato de etilo

psi - libras por pulgada cuadrada

EtOH - etanol

S - singlete

h (por ejemplo, 1 h, 2 h) - hora(s)

SPA - ensayo de proximidad de
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H (por ejemplo, 1H, 2H) - hidrogeno(s) |t - triplete

Hz - hercio ' THF - tetrahidrofurano

IPA - alcohol isopropilico Tris -tris(hidroximetil)aminometano

J - constante de acoplamiento spin-spin

CL - cromatografia liquida

Los procedimientos descritos en los presentes esquemas y ejemplos
estan previstos solamente para fines de ilustracién de la presente invencion y
no deben interpretarse como limitaciones de la misma.

El esquema 1 ilustra multiples rutas para formar hidrazinas alifaticas que
pueden utilizarse para preparar los compuestos de esta patente. Las cetonas
pueden convertirse en la imina de hidrazida y reducirse con borano o
cianoborohidruro de sodio. También pueden utilizarse otros agentes
reductores. A continuacion, el grupo boc puede eliminarse con acido para
formar el producto intermedio de hidrazina deseado. Altérnativamente, los
alcoholes alifaticos pueden convertirse en hidrazinas protegidas por boc
mediante tratamiento con trifenilfosfina y diazacarboxilato de di-t-butilo. Los
grupos boc pueden eliminarse de nuevo con acido para liberar la hidrazina. La
sintesis de hidrazinas aromaticas es muy conocida en la bibliografia mediante
la conversion de anilinas en hidrazinas mediante quimica de diazotizacion

seguida por reduccion.

Esquema 1
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Los productos intermedios de pirrolidina pueden formarse mediante
acoplamiento de ésteres alfa-beta insaturados con N-(metoximetil)(fenil)-N-
((trimetiIsilil)metil)metanamiha que estd comercialmente disponible mediante

5 catalisis con acido. Esta quimica se ilustra mas adelante en la seccion
experimental y también mediante numerosos ejemplos bibliograficos tales
como Hosomi y col., Chem. Lett. 13(7) 1117-1120, 1984. Las pirrolidinas
también se han sintetizado en un modo enantiomérico puro o empleando
auxiliares quirales en el éster (véase Nichols y col., Org. Lett., 8(7), 1495-1498,

10 2006) o utilizando una bencilamina quiral en la quimica de cicloadicion (vease
Haight y col., Org. Proc. Res. Dev., 8(6), 897-902, 2004).

Esquema 2
COMe
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A continuacion, las hidrazinas pueden acoplarse en presencia de una

Rescome

15  base tal como metéxido de sodio o trietilamina con 2-(etoximetilen)malononitrilo

o variantes sustituidas para dar los aminocianopirazoles deseados. El grupo
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ciano puede oxidarse mediante una variedad de reactivos, pero se han utilizado
dos condiciones para preparar los compuestos para esta patente. El acido
sulfarico concentrado o peroxido de hidrégeno con hidréxido de amonio ha
proporcionado los amino-amida-pirazoles. A continuacién, los amino-amida-
pirazoles pueden acoplarse con ésteres en presencia de una base tal como f-
butéxido de potasio con éalentamiento. El disolvente preferido para esta
reaccion ha sido tetrahidrofurano y en algunos casos pueden emplearse
agentes deshidratantes tales como tamices moleculares para mejorar los

rendimientos del acoplamiento.

Esquema 3
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A continuacién, el grupo bencilo puede eliminarse en condiciones de
hidrogenacién convencionales para proporcionar la amina secundaria que esta
lista para posterior funcionalizacion. La amina puede alquilarse con haluros de
alquilo en presencia de base o quimica de aminacién reductora utilizando una
variedad de agentes reductores de tipo hidruro pueden proporcionar los

compuestos deseados.
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EJEMPLOS
Los ejemplos siguientes estan previstos para ilustrar realizaciones
5 particulares de la invencién y preparaciones de la misma y no pretenden limitar
en ningin modo la memoria descriptiva, incluyendo las reivindicaciones. A
menos que se indique lo contrario, todos los reactivos empleados se obtuvieron
comercialmente.
EJEMPLO 1

10 (a) 5-amino-1-(2-metoxifenil)-1H-pirazol-4-carbonitrilo

A una disolucién de clorhidrato de 1-(2-metoxifenil)hidrazina (3 g, 0,017

mol) en etanol (50 ml) se afiadi6 2-(metoximetilen)malononitrilo (1,89 g, 0,9 eq)
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y metoxido de sodio (1,92 g, 2,1 eq). La mezcla de reaccién se calent6 a reflujo
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durante 18 h y se concentré. La mezcla de reaccion se repartié entre salmuera
y acetato de etilo. La fase organica se separd, se secd con sulfato de
magnesio, se filtr6 y se concentrd. La cromatografia MPLC en Biotage
eluyendo con 20-60% de acetato de etilo/hexanos dio el compuesto del titulo
en 53% de rendimiento (1,9 g). 400 MHz RMN 'H (CDCl5) & 7,64 (m, 1H), 7,40
(m, 2H), 7,08 (m, 2H), 4,51 (sa, 2H), 3,87 (s, 3H); EM: (M'H m/z = 215,2).

(b) 5-amino-1-(2-metoxifenil)-1H-pirazol-4-carboxamida

[+]

A una disolucion de 5-amino-1-(2-metoxifenil)-1H-pirazol-4-carbonitrilo
(1,53 @) en hidroxido de amonio saturado (30 ml) se afadié una disolucién de
peroxido de hidrégeno al 30% (6 ml). La reaccién se agito durahte 18 h a
temperatura ambiente y se inactivd lentamente con 60 ml de una disolucién
saturada de sulfato de sodio. La fase acuosa se extrajo con acetato de etilo, se
seco con sulfato de magnesio, se filtré y se concentré. La cromatografia MPLC
en Biotage eluyendo con 2-6% de metanol/cloruro de metileno proporcioné 1,38
g (84%) del compuesto del titulo. 400 MHz RMN 'H (DMSO) & 7,79 (s, 1H),
7,42 (m, 1H), 7,25 (d, J= 7,5 Hz, 2H), 7,19 (d, J= 8,3 Hz, 2H), 7,03 (t, J= 6,2 Hz,
1H), 5,83 (s, 2H), 3,76 (s, 3H); EM: (M*H m/z = 233,2).

(c) (3.4-trans)-1-bencil-4-metilpirrolidin-3-carboxilato de metilo
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A una disolucién de (E)-but-2-enoato de metilo (1,6 g) se afadié tolueno

(30 ml), N-(metoximetil)(fenil)-N-({trimetilsilil)metil)metanamina (3,7 g) y acido

trifluoroacético (1,5 g). La mezcla de reaccidn se calenté a 50°C durante 18 h.

5 La mezcla de reaccion se concentrd, se inactivd con bicarbonato sédico

saturado, se extrajo con cloruro de metileno, se secé con sulfato de magnesio,

se filtr6 y se concentré. La purificacié‘n mediante cromatografia MPLC eluyendo

con 20-30% de acetato de etilo/hexanos proporcion6 el compuesto del titulo

(1,5 g). 400 MHz RMN 'H (CDCls) & 7,33-7,20 (m, 5H), 4,15-4,08 (m, 1H), 3,66-

10 3,53 (m, 2H), 2,87-2,74 (m, 2H), 2,563-2,44 (m, 2H), 2,23-2,19 (m, 1H), 1,23 (t,
J=7,1Hz, 3H), 1,11 (d, J= 6,6 Hz, 3H).

(d) 6-[(3.4-trans)-1-bencil-4-metilpirrolidin-3-il]-1-(2-metoxifenil)-1,5-

dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona

15 A (3,4-trans)-1-bencil-4-metilpirrolidin-3-carboxilato de metilo (241 mg) y
5-amino-1-(2-metoxifenil)-1H-pirazol-4-carboxamida (200 mg) se afiadié una
disolucién de t-butéxido de potasio (1 M) en THF (4,31 ml, 5 eq). La mezcla de

reaccion se calento a reflujo durante 16 h y se vertié sobre bicarbonato sédico
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saturado. La fase acuosa se extrajo con acetato de etilo, se secé con sulfato de
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magnesio, se filtré6 y se concentrd. La cromatografia MPLC en Biotage
eluyendo con 1-4% de metanol/cloruro de metileno con 0,5% de hidréxido de
amonio saturado prbporcioné 79 mg del compuesto del titulo. 400 MHz RMN 'H
(DMSO) 6 8,16 (d, J= 7,9 Hz, 1H), 7,92 (s, 1H), 7,34 (m, 5H), 7,09 (m, 1H), 6,92
(m, 2H), 3,89 (s, 3H), 3,84 (m, 1H), 3,71 (m, 1H), 3,37 (t, J= 9,1 Hz, 1H), 3,09
(m, 1H), 2,85 (m, 1H), 2,65 (m, 1H), 2,47 (m, 1H), 2,03 (m, 2H), 1,19 (d, J= 7,1
Hz, 3H); EM: (M*H m/z = 416,1).
EJEMPLO 2
6-[(3.4-trans)-1-bencil-4-metilpirrolidin-3-il]-1-ciclopentil-1,5-dihidro-4H-

pirazolo[3.,4-d]pirimidin-4-ona

<

!

}jk L

El compuesto del titulo se proporciond siguiendo el procedimiento para

la preparacion de 6-{(3,4-trans)-1-bencil-4-metilpirrolidin-3-il]-1-(2-metoxifenil)-
1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona, pero sustituyendo por 5-amino-1-
ciclopentil-1H-pirazol-4-carboxamida. 400 MHz RMN 'H (CDsOD) & 8,00 (s,
1H), 7,38-7,23 (m, 5H), 5,14-5,10 (m, 1H), 3,80-3,57 (m, 2H), 3,34 (t, J= 8,3 Hz,
1H), 2,97 (d, J= 9,9 Hz, 1H), 2,80-2,78 (m, 1H), 2,53-2,49 (m, 1H), 2,41-2,38
(m, 1H), 2,10-1,89 (m, 7H), 1,70-1,66 (m, 2H), 1,17 (d, J= 6,6 Hz, 3H). EM:
(M'H m/z = 378,1).
EJEMPLO 3
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6-[(3S.4S)-1-bencil-4-metilpirrolidin-3-il}-1-ciclopentil-1,5-dihidro-4H-

o

El racemato se separd en una columna de HPLC quiral Chiralcel OD,

pirazolo[3.4-d]pirimidin-4-ona

5 fase moévil 90/10 heptano/EtOH, tr = 6,807, para proporcionar el enantiémero.
400 MHz RMN "H (CDCl) & 8,00 (s, 1H), 7,38-7,22 (m, 5H), 5,27-5,10 (m, 1H),
3,78 (d, J= 12,5 Hz, 1H), 3,6 (d, J= 12,5 Hz, 1H), 3,34 (t, J= 8,3 Hz, 1H), 2,97
(d, J= 9,9 Hz, 1H), 2,80-2,78 (m, 1H), 2,52-2,48 (m, 1H), 2,41-2,38 (m, 1H),
2,10-1,89 (m, 7H), 1,70-1,66 (m, 2H), 1,18 (d, J= 6,6 Hz, 3H). EM: (M'H m/z =
10 378,1).
Chiralcel OD, fase mévil 90/10 heptano/IPA, tr = 9,433.
EJEMPLO 4
(a) 1-ciclopentil-6-[(3.4-trans)-4-metilpirrolidin-3-il]-1H-pirazolo[3,4-
d]pirimidin-4(5H)-ona

0

H\N
\
97.»““&\,‘/ t S~ N/N

Una disolucion de  6-[(3,4-trans)-1-bencil-4-metilpirrolidin-3-il]-1-

15

ciclopentil-1,5-dihidro-4H-pirézolo[3,4-d]pirimidin—4-ona (970 mg) en 25 ml de

etanol se afiadié a una botella Parr. Se afiadi6é acido acético (2,5 ml) y Pd(OH);

f

’
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(500 mg). La mezcla de reaccion se coloco en un hidrogenador a 40 psi (276
KPa) durante 16 h. La mezcla de reaccion se filtré a través de Celite y se
concentré. La mezcla de reaccion se repartié entre disolucién saturada de
bicarbonato y cloruro de metileno. Las fases se separaron y la fase acuosa se
extrajo 6x con cloruro de metileno. La fase organica se secé con sulfato de
magnesio, se filtré y se concentré para proporcionar 429 mg del compuesto del
titulo. 400 MHz RMN 'H (CD;0D) & 9,25 (sa, 1H), 8,02 (s, 1H), 5,20-5,17 (m,
1H), 3,91 (m, 1H), 3,77-3,68 (m, 2H), 3,46-3,44 (m, 1H), 3,10 (m, 1H), 2,89 (m,
1H), 2,13-1,87 (m, 6H), 1,74-1,65 (m, 2H), 1,20 (d, J= 6,2 Hz, 3H). EM: (M'H
m/z = 288,1).

(b) 1-ciclopentil-6-{(3.4-trans)-4-metil-1-[4-(trifluorometil)pirimidin-2-

ilpirrolidin-3-il}-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona

€ad F
3
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e

o

A una disolucién de 1-ciclopentil-6-[(3,4-trans)-4-metilpirrolidin-3-il}-1H-
pirazolo[3,4-d]pirimidin-4(5H)-ona (40 mg) en dimetilformamida (1 ml) se afiadié
carbonato de cesio (2 eq) y 2-cloro-4-(trifluorometil)pirimidina (1,2 eq) y la
mezcla de reaccién se calenté a 60°C durante 90 min. La mezcla de reaccién
se vertié sobre bicarbonato sédico saturado, se extrajo con cloruro de metileno,
se secd con sulfato de magnesio, se filtr6 y se concentrd. La purificacion
mediante cromatografia MPLC en Biotage eluyendo con 20-60% de acetato de

etilo/hexanos proporciond 40 mg del compuesto del titulo. 400 MHz RMN 'H
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(CDCls) & 8,51 (d, J= 5,0 Hz, 1H), 8,02 (m, 1H), 6,79 (d, J= 4,6 Hz, 1H), 5,16-
5,08 (m, 1H), 4,24-3,97 (m, 3H), 3,37-3,32 (m, 1H), 3,20-3,14 (m, 1H), 2,09-
2,05 (m, 3H), 1,96-1,90 (m, 1H), 1,73-1,56 (m, 5H), 1,24 (d, J= 6,6 Hz, 3H). EM:
(M*H m/z = 434,1).

EJEMPLO 5

1-ciclopentil-6-[(3.4-trans)-4-metil-1-pirimidin-2-ilpirrolidin-3-il]-1,5-

dihidro-4H-pirazolo[3.4-d]pirimidin-4-ona

(Rad)

ol
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El compuesto del titulo se proporciond siguiendo el procedimiento para
la preparacion de 1-ciclopentil-6-{(3,4-trans)-4-metil-1-[4-(trifluorometil)pirimidin-
2-il]pirrolidin-3-il}-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona, pero
sustituyendo por 2-cloropirimidina. 400 MHz RMN 'H (CDsOD) & 8,29 (d, J= 5,0
Hz, 2H), 7,96 (s, 1H), 6,60 (t, J= 5,0 Hz, 1H), 5,08-5,04 (m, 1H), 4,06-3,87 (m,
3H), 3,23-3,18 (m, 1H), 3,12 (q, J= 7.9 Hz, 1H), 2,80-2,76 (m, 1H), 2,05-1,98
(m, 4H), 1,90-1,82 (m, 2H), 1,66-1,61 (m, 2H), 1,17 (d, J= 7,1 Hz, 3H). EM:
(M'™H m/z = 366,1).

EJEMPLO 6
6-[(3,4-trans)-1-benzoil-4-metilpirrolidin-3-il]-1-ciclopentil-1,5-dihidro-4H-

pirazolo[3.4-d]pirimidin-4-ona




o e

10

15

A una disolucion de 1-ciclopentil-6-[(3,4-trans)-4-metilpirrolidin-3-il]-1H-
pirazolo[3,4-d]pirimidin-4(5H)-ona (40 mg) en cloruro de metileno (1 ml) se
afnadi6 trietilamina (2,5 eq) y cloruro de benzoilo (1,2 eq) y la mezcla de
reaccion se agité a temperatura ambiente durante 1 h. La mezcla de reaccion
se vertié sobre bicarbonato sédico saturado, se extrajo con cloruro de metileno,
se sec6 con sulfato de magnesio, se filtr6 y se concentré. La cromatografia
MPLC en Biotage eluyendo con 2-4% de metanol/cloruro de metileno
proporcioné el compuesto del titulo (27 mg). 400 MHz RMN "H (CDCI3) & 8,06-
8,03 (m, 1H), 7,57-7,50 (m, 2H), 7,43-7,37 (m, 3H), 5,20-5,13 (m, 1H), 4,16-
4,03 (m, 1H), 3,92 (d, J= 8,3 Hz, 1H), 3,81-3,76 (m, 1H), 3,47-3,29 (m, 1H),
3,17-3,03 (m, 1H), 2,84-2,67 (m, 1H), 2,11-1,80 (m, 3H), 1,79-1,72 (m, 1H),
1,56-1,30 (m, 4H), 1,21-1,11 (m, 3H). EM: (M*H m/z = 392,1).

EJEMPLO 7

1-ciclopentil-6-[(3.4-trans)-4-metil-1-( piridin-3-ilmetil)pirrolidin-3-il}-1,5-

dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona
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A una disolucion de 1-ciclopentil-6-[(3,4-trans)-4-metilpirrolidin-3-il]-1H-
pirazolo[3,4-d]pirimidin-4(5H)-ona (40 mg) en 1,2-dicloroetano (2 ml) se afadi6
acido acético (2 eq), nicotinaldehido (1,5 eq) y triacetoxiborohidruro de sodio
(58 mg). La mezcla de reaccién se calenté a 40°C durante 4 h, se vertié sobre
bicarbonato sbdico saturado, se extrajo con cloruro de metileno, se secd con
sulfato de magnesio, se filtr6 y se concentr6. La purificacion mediante
cromatografia MPLC en Biotage eluyendo con 1-4% de metanol/cloruro de
metileno/0,5% de hidréxido de amonio proporcion6 el compuesto del titulo (47
mg). 400 MHz RMN "H (CDCls) & 8,55 (m, 2H), 2,02 (s, 1H), 7,84 (m, 1H), 7,36
(m, 1H), 5,16-5,09 (m, 1H), 3,82-3,60 (m, 2H), 3,36 (m, 1H), 3,05-2,38 (m, 4H),
2,13-1,89 (m, 7H), 1,73-1,68 (m, 2H), 1,21 (m, J= 7,1 Hz, 3H). EM: (M'H m/z =
379,1).

EJEMPLO 8
1-ciclopentil-6-{(3,4-trans)-4-metil-1-[3-(trifluorometil)bencil]pirrolidin-3-il}-

1,5-dihidro-4H-pirazolo[3.,4-d]pirimidin-4-ona

fe ]

L
s

El compuesto del titulo se proporcioné siguiendo el procedimiento para

=
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la preparacion de 1-ciclopentil-6-[(3,4-trans)-4-metil-1-(piridin-3-ilmetil)pirrolidin-

3-i|]-1,5-dihidro-4H-pirazolo[3,4-d]pirirhidin-4-ona, pero sustituyendo por 3-

(trifluorometil)benzaldehido. 400 MHz RMN 'H (CDCl5) & 8,02 (s, 1H), 7,66 (s,

1H), 7,53-7,50 (m, 3H), 5,16-5,09 (m, 1H), 3,80 (m, 1H), 3,69-3,66 (m, 1H), 3,35

(m, 1H), 2,99 (m, 1H), 2,83 (m, 1H), 2,42 (m, 1H), 2,12-1,93 (m, 7H), 1,74-1,68

(m, 2H), 1,56 (m, 1H), 1,21 (d J= 6,6 Hz, 3H). EM: (M"H m/z = 446,0).
EJEMPLO 9

1-ciclopentil-6-[(3.4-trans)-4-metil-1-(quinolin-2-iimetil)pirrolidin-3-il]-1,5-

dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona

O~ C

El compuesto del titulo se proporcioné siguiendo el procedimiento para
la preparacion de 1-ciclopentil-6-[(3,4-trans)-4-metil-1-(piridin-3-ilmetil)pirrolidin-
3-il]-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona, pero  sustituyendo por
quinolin-2-carbaldehido. 400 MHz RMN 'H (CDCls) & 8,22-8,15 (m, 2H), 8,07
(s, 1H), 7,80 (d, J= 7,9 Hz, 1H), 7,71 (t, J= 8,3 Hz, 1H), 7,69-7,50 (m, 2H), 5,18-
5,11 (m, 1H), 4,25 (m, 1H), 3,91 (m, 1H), 3,71 (m, 1H), 3,49 (m, 1H), 3,17 (m,
1H), 2,87 (m, 1H), 2,73-2,45 (m, 2H), 2,13-1,94 (m, 6H), 1,75-1,68 (m, 2H), 1,23
(d, J= 7,1 Hz, 3H). EM: (M*H‘ m/z = 429,1).

EJEMPLO 10

1-ciclopentil-6-[(3.4-trans)-4-metil-1-(quinolin-4-iimetil)pirrolidin-3-il]-1,5-

dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona
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El compuesto del titulo se proporcioné siguiendo el procedimiento para
la preparacion de 1-ciclopentil-6-[(3,4-trans)-4-metil-1-(piridin-3-ilmetil)pirrolidin-
3-il]-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona, pero sustituyendo por

5  quinolin-4-carbaldehido. 400 MHz RMN "H (CDCI3) & 8,92-8,89 (m, 1H), 8,27-
8,25 (m, 1H), 8,18-8,16 (m, 1H), 8,00 (s, 1H), 7,80-7,74 (m, 2H), 7,63-7,50 (m,
1H), 5,14-5,07 (m, 1H), 4,18 (m, 2H), 3,37 (m, 1H), 3,10-2,30 (m, 5H), 2,15-1,93
(m, 6H), 1,74-1,64 (m, 2H), 1,21 (d, J= 6,6 Hz, 3H). EM: (M*'H m/z = 429,1).

EJEMPLO 11

10 1 -ciblopentil-6-[( 3.4-trans)-4-metil-1-{[6-(trifluorometil)piridin-3-

illmetil¥pirrolidin-3-ill-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona

(Rag)

El compuesto del titulo se proporcioné siguiendo el procedimiento para
la preparacion de 1-ciclopentil-6-{(3,4-trans)-4-metil-1-(piridin-3-ilmetil)pirrolidin-

15 3-il}-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona, pero sustituyendo por 6-
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(trifluorometil)nicotinaldehido. 400 MHz RMN 'H (CDCls) & 8,63 (m, 1H), 8,01
(s, 1H), 7,7 (d, J= 7,80 Hz, 1H), 5,12 (m, 1H), 4,82 (m, 1H), 3,79 (q, J= 13,2,
16,2, Hz, 2H), 3,32 (t, J= 8,5 Hz, 1H), 3,02 (m, 1H), 2,86 (m, 1H), 2,63 (m, 1H),
2,45 (m, 1H), 2,12-2,88 (m, 6H), 1,74-1,64 (m, 3H), 1,32 (d, J= 7,05 Hz, 3H).
EM: (M"H m/z = 447,0).

EJEMPLO 12

1-ciclopentil-6-[(3.4-trans)-4-metil-1-(quinoxalin-2-ilmetil)pirrolidin-3-il]-

1,5-dihidro-4H-pirazolo{3.4-dlpirimidin-4-ona

o
N I \ "
gjmmkw N/
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El compuesto del titulo se proporcioné siguiendo el procedimiento para
la preparacion de 1-ciclopentil-6-[(3,4-trans)-4-metil-1-(piridin-3-ilmetil)pirrolidin-
3-il]-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona, pero  sustituyendo por
quinoxalin-2-carbaldehido. 400 MHz RMN *H (CDCIs) & 8,86 (s, 1H), 8,31-8,29
(m, 1H), 8,05-8,08 (m, 2H), 7,79-7,70 (m, 2H), 5,16-5,12 (m, 1H), 4,32-4,28 (m,
1H), 3,94-3,98 (m, 1H), 3,46 (t, J= 8,3 Hz, 1H), 3,26 (d, J= 9,5 Hz, 1H), 2,90-
2,88 (m, 1H), 2,64-2,60 (m, 1H), 2,50-2,47 (m, 1H), 2,18 (t, J= 8,3 Hz, 1H),
2,11-1,91 (m, 6H), 1,71-1,66 (m, 2H), 1,23 (d, J= 7,05 Hz, 3H). EM: (M'"H m/z =
430,1).

' EJEMPLO 13

1-ciclopentil-6-[(3,4-trans)-4-metil-1-(quinoxalin-6-ilmetil)pirrolidin-3-il}-

1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona
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El compuesto del titulo se proporcioné siguiendo el procedimiento para
la preparacion de 1-ciclopentil-6-[(3,4-trans)-4-metil-1-(piridin-3-ilmetil)pirrolidin-
3-il]-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona, pero  sustituyendo por

5 quinoxalin-6-carbaldehido. 400 MHz RMN 'H (CDCls) & 8,82 (s, 2H), 8,14 (d, J=
8,3 Hz, 1H), 8,07-7,93 (m, 3H), 5,15-5,08 (m, 1H), 4,00-3,87 (m, 2H), 3,37 (t, J=
8,7 Hz, 1H), 3,04 (d, J= 9,5 Hz, 1H), 2,85-2,84 (m, 1H), 2,66-2,62 (m, 1H), 2,46-
2,42 (m, 1H), 2,11-1,92 (m, 7H), 1,71-1,63 (m, 2H), 1,20 (d, J= 7,05 Hz, 3H).
EM: (M*H m/z = 430,1).
10 EJEMPLO 14

1-ciclopentil-6-[(3.4-trans)-4-metil-1-(pirimidin-5-ilmetil)pirrolidin-3-il]-1,5-

dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona

e,
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El compuesto del titulo se proporcioné siguiendo el procedimiento para

15 la preparacion de 1-ciclopentil-6-[(3,4-trans)-4-metil-1-(piridin-3-ilmetil)pirrolidin-
3-il]-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona, pero sustituyendo por
pirimidin-5-carbaldehido. 400 MHz RMN 'H (CDCls) § 9,16 (s, 1H), 8,76 (s, 2H),
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8,02 (s, 1H), 5,17-5,10 (m, 1H), 3,78-3,69 (m, 2H), 3,27 (t, J= 8,7 Hz, 1H), 3,07
(d, J= 9,5 Hz, 1H), 2,89 (m, 1H), 2,69 (m, 1H), 2,48-2,46 (m, 1H), 2,12-1,89 (m,
6H), 1,74-1,63 (m, 3H), 1,26-1,19 (m, 3H). EM: (M*H m/z = 380,1).
EJEMPLO 15
5 1-ciclopentil-6-[(3,4-trans)-1.4-dimetilpirrolidin-3-il]-1,5-dihidro-4H-

pirazolo[3.4-d]pirimidin-4-ona

" (Rad
o

El compuesto del titulo se proporcioné siguiendo el procedimiento para

la preparacion de 1-ciclopentil-6-[(3,4-trans)-4-metil-1-(piridin-3-iimetil)pirrolidin-
10 3-i|]-1,5-dihidro-4H-pirazoIo[3,4-d]pirimidin-4-ona, pero sustituyendo por
formaldehido. 400 MHz RMN 'H (CDCl5) 6 8,04 (s, 1H), 5,18-5,11 (m, 1H), 3,39
(m, 1H), 3,15 (m, 1H), 3,03-2,96 (m, 1H), 2,70 (m, 1H), 2,51 (m, 4H), 2,15-1,90
(m, 7H), 1,75-1,66 (m, 2H), 1,20 (d, J= 6,6 Hz, 3H). EM: (M"H m/z = 302,2).
| EJEMPLO 16
’ 15 1-ciclopentil-6-[(3,4-trans)-4-metil-1-(2,2,2-trifluoroetil)pirrolidin-3-il]-1,5-

dihidro-4H-pirazolo[3.4-d]pirimidin-4-ona

A una disoluciéon de 1-ciclopentil-6-[(3,4-trans)-4-metilpirrolidin-3-il]-1H-
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pirazolo[3,4-d]pirimidin-4(5H)-ona (40 mg) en dimetilformamida (1,5 ml) se
afadié carbonato sédico (30 mg) y 1,1,1-trifluoro-2-yodoetano (1,1 eq). La
mezcla de reaccion se calenté a 40°C durante 3 dias. Se anadieron 3 eq
adicionales de 1,1,1-trifluoro-2-yodoetano junto con carbonato de cesio (2 eq) y
la mezcla de reaccién se calent6 a 60°C durante 3 dias. La mezcla de reaccidén
se vertio sobre bicarbonato é(’)dico saturado, se extrajo con cloruro de metileno,
se secd con sulfato de magnesio, se filtr6 y se concentrd. La purificacion
mediante MPLC en Biotage eluyendo con 0,5-2% de metanol/cloruro de
metileno/0,5% de hidréxido de amonio proporciond el compuesto del titulo (9
mg). 400 MHz RMN "H (CDCls) & 8,03 (s, 1H), 5,16-5,10 (m, 1H), 3,50-3,48 (m,
1H), 3,30-3,25 (m, 2H), 2,52 (m, 1H), 2,25 (m, 1H), 2,13-1,94 (m, 5H), 1,72-1,57
(m, 6H), 1,22 (d, J= 7,1 Hz, 3H). EM: (M"H m/z = 370,1).
EJEMPLO 17

1-ciclopentil-6-{(3,4-trans)-4-metil-1-[(2-metilpiridin-3-i))metil]pirrolidin-3-

il}-1,5-dihidro-4H-pirazolo[3,4-dIpirimidin-4-ona

an
o

El compuesto del titulo se proporciond siguiendo el procedimiento para

la preparacion de 1-ciclopentil-6-[(3,4-trans)-4-metil-1-(piridin-3-ilmetil)pirrolidin-
3-il]-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona, pero sustituyendo por 2-
metilnicotinaldehido. 400 MHz RMN 'H (CDCls) & 8,40-8,39 (m, 1H), 7,99 (s,
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1H), 7,62-7,60 (m, 1H), 7,12-7,09 (m, 1H), 5,15-5,08 (m, 1H), 3,73-3,65 (m,
2H), 3,30 (t, J= 8,7 Hz, 1H), 3,04 (d, J= 9,95 Hz, 1H), 2,86-2,84 (m, 1H), 2,66-
2,62 (m, 4H), 2,46-2,39 (m, 1H), 2,11-1,89 (m, 7H), 1,71-1,64 (m, 2H), 1,19 (d,
J= 7,05 Hz, 3H). EM: (M*H m/z = 393,2).

EJEMPLO 18

1-ciclopentil-8-[(3.4-trans)-4-metil-1-(quinolin-8-ilmetil)pirrolidin-3-il]-1,5-

dihidro-4H-pirazolo[3.4-d]pirimidin-4-ona

@ o
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El compuesto del titulo se proporcioné siguiendo el procedimiento para
la preparacion de 1-ciclopentil-6-[(3,4-trans)-4-metil-1-(piridin-3-ilmetil)pirrolidin-
3-il]-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona, pero  sustituyendo por
quinolin-5-carbaldehido. 400 MHz RMN 'H (CDCls) & 9,10-9,09 (m, 1H), 8,13
(dd, J= 8,3, 1,6 Hz, 1H), 7,98 (s, 1H), 7,76-7,74 (d, J= 7,88 Hz, 2H), 7,50 (t, J=
7,88 Hz, 1H), 7,45-7,42 (m, 1H), 5,14-5,07 (m, 1H), 4,52 (d, J= 12,40 Hz, 1H),
4,21 (d, J= 12,40 Hz, 1H), 3,34 (t, J= 8,3 Hz, 1H), 3,1 (d, J= 9,95 Hz, 1H), 2,8-
2,79 (m, 1H), 2,71-2,67 (m, 1H), 2,37-2,31 (m, 1H), 2,10-1,88 (m,7H), 1,72-1,62
(m, 2H), 1,17 (d, J= 6,64 Hz, 3H). EM: (M"H m/z = 429,2).

EJEMPLO 19

1-ciclopentil-6-[(3,4-trans)-4-metil-1-(quinolin-3-ilmetil)pirrolidin-3-il]-1,5-

dihidro-4H-pirazolo[3.4-d]pirimidin-4-ona
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El compuesto del titulo se proporciond siguiendo el procedimiento para
la preparacion de 1-ciclopentil-6-[(3,4-trans)-4-metil-1-(piridin-3-ilmetil)pirrolidin-
3-il]-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona, pero  sustituyendo por

5  quinolin-3-carbaldehido. 400 MHz RMN "H (CDCl5) & 8,87 (s, 1H), 8,29 (s, 1H),
8,07 (d, J= 7,8 Hz, 1H), 8,02 (s, 1H), 7,89 (d, J= 7,9 Hz, 1H), 7,70-7,66 (m, 1H),
7,54 (t, J= 7,5 Hz, 1H), 5,16-5,08 (m, 1H), 4,02-3,98 (m, 1H), 3,86-3,83 (m, 1H),
3,47 (s, 1H), 3,40 (t, J= 8,3 Hz, 1H), 3,07 (d, J= 8,5 Hz, 1H), 2,85 (m, 1H), 2,65-
2,61 (m, 1H), 2,47-2,46 (m, 1H), 2,15-1,87 (m, 6H), 1,73-1,63 (m, 2H), 1,20 (d,
10  J=7,1Hz, 3H). EM: (M'H m/z = 429,2).
EJEMPLO 20

1-ciclopentil-6-{(3.4-trans)-4-metil-1-[(6-metilpiridin-3-il)metil]pirrolidin-3-

il}-1,5-dihidro-4H-pirazolo[3.4-d]pirimidin-4-ona

O
N j , é

16 El compuesto del titulo se proporcioné siguiendo el procedimiento para

la preparacion de 1-ciclopentil-6-[(3,4-trans)-4-metil-1-(piridin-3-ilmetil)pirrolidin-
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3-il]-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona, pero sustituyendo por 6-

metilnicotinaldehido. 400 MHz RMN "H (CDCls) & 8,37 (d, J= 1,2 Hz, 1H), 8,00

(s, 1H), 7,73 (dd, J= 7,9, 2,1 Hz, 1H), 7,18 (d, J= 8,3 Hz, 1H), 5,16-5,08 (m,

1H), 3,76-3,72 (m, 1H), 3,61-3,57 (m, 1H), 3,32 (t, J= 8,71 Hz, 1H), 2,98 (d, J=

9,9 Hz, 1H), 2,83-2,81 (m, 1H), 2,57-2,51 (m, 4H), 2,42-2,38 (m, 1H), 2,11-1,89

(m, 7H), 1,72-1,64 (m, 2H), 1,19 (d, J= 7,1 Hz, 3H). EM: (M"H m/z = 393,2).
EJEMPLO 21

(a) (3.4-trans)-1-bencil-4-isopropilpirrolidin-3-carboxilato de metilo

El compuesto del titulo se proporcioné siguiendo el procedimiento para
la preparacién de (3,4-trans)-1-bencil-4-metilpirrolidin-3-carboxilato de metilo,
pero sustituyendo por (E)-4-metilpent-2-enoato de metilo. 400 MHz RMN 'H
(CDCl3) & 7,31-7,20 (m, 5H), 3,66 (s, 3H), 3,62-3,49 (m, 2H), 2,79-2,69 (m, 3H),
2,31-2,27 (m, 2H), 1,61-1,56 (m, 1H), 1,27-4,25 (m, 1H), 0,86 (t, J= 2,9 Hz, 6H).
EM: (M*H m/z = 262,2).

(b) 6-[(3.4-trans)-1-bencil-4-isopropilpirrolidin-3-il]-1-ciclopentil-1,5-

dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona
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El compuesto del titdlo se proporcioné siguiendo el procedimiento para
la preparacion de 6-[(3,4-trans)-1-bencil-4-metilpirrolidin-3-il}-1-(2-metoxifenil)-
1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona, pero sustituyendo por 5-amino-1-
ciclopentil-1H-pirazol-4-carboxamida y (3,4-trans)-1-bencil-4-isopropilpirrolidin-
3-carboxilato de metilo. 400 MHz RMN "H (CDCIs) & 8,00 (s, 1H), 7,38-7,32 (m,
4H), 7,27-7,24 (m, 1H), 5,13-5,05 (m, 1H), 3,78 (d, J= 12,5 Hz, 1H), 3,6 (d, J=
12,5 Hz, 1H), 3,27-3,21 (m, 1H), 2,98-2,96 (m, 2H), 2,37 (m, 1H), 2,10-1,88 (m,
7H), 1,69-1,60 (m, 3H), 0,98 (d, J= 6,6 Hz, 3H), 0,86 (d, J= 6,6 Hz, 3H). EM:
(M*H m/z = 406,1).

EJEMPLO 22

(a) 5-amino-1-ciclopentil-3-metil-1H-pirazol-4-carbonitrilo

El compuesto del titulo se proporcioné siguiendo el procedimiento para
la preparacion de 5-amino-1-(2-metoxifenil)-1H-pirazol-4-carbonitrilo, pero
sustituyendo por 1-ciclopentilhidrazina y 2-(1-metoxietiliden)malononitrilo. RMN
'H (300 MHz, CDCls): & 4,24 (m, 3H), 2,24 (s, 3H), 2,01 (m, 4H), 1,90 (m, 2H),
1,67 (m, 2H). | '
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(b) 5-amino-1-ciclopentil-3-metil-1H-pirazol-4-carboxamida

El compuesto del titulo se proporcioné siguiendo el procedimiento para
la preparacién de 5-amino-1-(2-metoxifenil)-1H-pirazol-4-carboxamida pero
sustituyendo por 5-amino-1-ciclopentil-3-metil-1H-pirazol-4-carbonitrilo. RMN 'H
(300 MHz, CDCls): 6 5,39 (a, 2H), 5,32 (a, 2H), 4,26 (m, 1H), 2,38 (s, 3H), 2,04
(m, 4H), 1,9 (m, 2H), 1,66 (m, 2H).

(c) 6-(3.4-trans)-1-bencil-4-metilpirrolidin-3-il]-1-ciclopentil-3-metil-1,5-

dihidro-4H-pirazolo[3.4-d]pirimidin-4-ona
{Rag)
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El compuesto del titulo se proporcioné siguiendo el procedimiento para

la preparacion de 6-[(3,4-trans)-1-bencil-4-metilpirrolidin-3-il]-1-(2-metoxifenil)-
1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona, pero sustituyendo por 5-amino-1-
ciclopentil-3-metil-1H-pirazol-4-carboxamida. 400 MHz RMN 'H (CDCl3) & 7,45-
7,20 (m, 5H), 5,13-4,96 (m, 1H), 3,85-3,61 (m, 2H), 3,45-3,30 (m, 1H), 3,08-
2,98 (m, 1H), 2,82-2,74 (m, 1H), 2,60-2,45 (m, 4H), 2,45-2,30 (m, 1H), 2,18-
1,80 (m, 6H), 1,79-1,50 (m, 3H), 1,2-1,1 (m, 3H). EM: (M"H m/z = 392,5).
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EJEMPLO 23
(@) 1-ciclopentil-6-[(3S.4S)-4-metilpirrolidin-3-il]-1H-pirazolo[3.4-
d]pirimidin-4(5H)-ona

‘ 5 Una disolucién de 6-[(3S,4S)-1-bencil-4-metilpirrolidin-3-il]-1-ciclopentil-
- | 1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona (9,25 g) en 100 ml de etanol se
' afadié a una botella de Parr. Se anadieron 2 mi de HCI concentrado seguido

por 3 g de hidréxido de paladio. La mezcla de reaccién se colocé en un
hidrogenador a 45 psi (310,5 KPa) de gas H, durante 4 h. La mezcla de
10 reaccidén se filtr6 a través de Celite y se concentré6 para proporcionar el
compuesto del titulo como una sal de HCI. 400 MHz RMN 'H (CDCls) & 8,00 (s,
1H), 5,14-5,10 (m, 1H), 4,89-3,84 (m, 1H), 3,72-3,67 (m, 1H), 3,38-3,31 (m,
1H), 3,03-2,98 (m, 1H), 2,85-2,81 (m, 1H), 2,08-1,85 (m,7H), 1,69-1,61 (m, 2H),
1,19-1,10 (m, 3H). EM: (M'H m/z = 288,2).
. 15 (b)  1-ciclopentil-6-[(3S.4S)-4-metil-1-(quinoxalin-6-ilmetil)pirrolidin-3-il]-
1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona

Qo C©

El compuesto del titulo se proporcioné siguiendo el procedimiento para
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la preparacion de 1-ciclopentil-6-[(3,4-trans)-4-metil-1-(piridin-3-ilmetil)pirrolidin-
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3-il}-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona, pero sustituyendo por 1-
ciclopentil-6-[(3S,4S)-4-metilpirrolidin-3-il]-1H-pirazolo[3,4-d]pirimidin-4(5H)-ona
y quinoxalin-6-carbaldehido. 400 MHz RMN 'H (CDCls) & 8,82 (s, 2H), 8,14 (d,
J=8,3 Hz, 1H), 8,07-7,93 (m, 3H), 5,15-5,08 (m, 1H), 4,00-3,87 (m, 2H), 3,37 (t,
J= 8,7 Hz, 1H), 3,04 (d, J='9,5 Hz, 1H), 2,85-2,84 (m, 1H), 2,66-2,62 (m, 1H),
2,46-2,42 (m, 1H), 2,11-1,92 (m, 7H), 1,71-1,63 (m, 2H), 1,20 (d, J= 7,05 Hz,
3H). EM: (M"H m/z = 430,1).
EJEMPLO 24
1-ciclopentil-6-[(3 4-trans)-4-metil-1-(2-feniletil)pirrolidin-3-il]-1,5-dihidro-

4H-pirazolo[3.4-d]pirimidin-4-ona

a

El compuesto del titulo se proporcioné siguiendo el procedimiento para}
la preparacién de 1-ciclopentil-6-[(3,4-trans)-4-metil-1-(piridin-3-ilmetil)pirrolidin-
3-il]-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona, pero sustituyendo por 2-
fenilacetaldehido. 400 MHz RMN "H (CDCls) & 8,03 (s, 1H), 7,32-7,19 (m, 5H),
5,18-5,11 (m, 1H), 3,44 (t, J= 8,7 Hz, 1H), 3,14 (d, J= 9,9 Hz, 1H), 2,90-2,78 (m,
5H), 2,66-2,52 (m, 1H), 2,40-2,39 (m, 1H), 2,14-1,89 (m, 7H), 1,73-1,67 (m,
2H), 1,19 (d, J= 7,05 Hz, 3H). EM: (M*'H m/z = 392,1).
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EJEMPLO 25
1-ciclopentil-6-{(3,4-trans)-1-[(6-metoxipiridin-3-i)metil]-4-metilpirrolidin-

3-il}-1.5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona

(Rad)

5 El compuesto del titulo se proporcioné siguiendo el procedimiento para

! \ "

la preparacion de 1-ciclopentil-6-[(3,4-trans)-4-metil-1-(piridin-3-ilmetil)pirrolidin-
3-il]-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona, pero sustituyendo por 6-
metoxinicotinaldehido. 400 MHz RMN 'H (CDCl3) 6 8,01 (dd, J= 31,5, 2,5 Hz,
1H), 8,00 (s, 1H), 7,69 (dd, J= 8,3, 2,5 Hz, 1H), 6,76 (d, J= 8,3 Hz, 1H), 5,16-
10 5,09 (m, 1H), 3,90 (s, 3H), 3,68 (d, J= 12,9 Hz, 1H), 3,55 (d, J= 12,9 Hz, 1H),
3,31 (t, J= 8,7 Hz, 1H), 2,98 (d, J= 9,9 Hz, 1H), 2,81-2,79 (m, 1H), 2,54-2,50 (m,
1H), 2,41-2,36 (m, 1H), 2,12-1,87 (m, 7H), 1,73-1,64 (m, 2H), 1,18 (d, J= 7,05
Hz, 3H). EM: (M*H m/z = 409,1).
EJEMPLO 26
15 1-ciclopentil-6-[(3.4-trans)-4-metil-1-(piridin-2-ilmetil)pirrolidin-3-il]-1,5-

dihidro-4H-pirazolo[3.4-d]pirimidin-4-ona
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El compuesto del titulo se proporcioné siguiendo el procedimiento para

la preparacion de 1-ciclopentil-6-[(3,4-trans)-4-metil-1-(piridin-3-ilmetil)pirrolidin-
3-il]-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona, pero sustituyendo por
picolinaldehido. 400 MHz RMN 'H (CDCI3) & 8,63-8,62 (m, 1H), 8,02 (s, 1H),
7,72-7,67 (m, 1H), 7,41 (d, J= 7,9 Hz, 1H), 7,20-7,17 (m, 1H), 5,18-5,10 (m,
1H), 4,03 (d, J= 13,7 Hz, 1H), 3,75 (d, J= 13,7 Hz, 1H), 3,41 (t, J= 8,3 Hz, 1H),
3,07 (d, J= 9,9 Hz, 1H), 2,83-2,82 (m, 1H), 2,58 (m, 1H), 2,46-2,40 (m, 1H),
2,13-1,89 (m,7H), 1,74-1,64 (m, 2H), 1,21 (d, J= 7,1 Hz, 3H). EM: (M'"H m/z =
379,1).

EJEMPLO 27

1-ciclopentil-6-{(3.4-trans)-4-metil-1-[(3-metilpiridin-2-il)metil]pirrolidin-3-

il}-1.5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona

2]
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El compuesto del titﬁlo se proporciond siguiendo el procedimiento para
la preparacion de 1-ciclopentil-6-[(3,4-trans)-4-metil-1-(piridin-3-ilmetil)pirrolidin-
3-il]-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona, pero sustituyendo por 3-
metilpicolinaldehido. 400 MHz RMN 'H (CDCl3) & 8,02 (s, 1H), 7,57 (t, J= 7,5,
1H), 7,22 (d, J= 7,8 Hz, 1H), 7,02 (d, J= 7,5 Hz, 1H), 5,17-5,09 (m, 1H), 3,97 (d,
J= 13,3 Hz, 1H), 3,68 (d, J= 13,3 Hz, 1H), 3,42 (t, J= 8,3 Hz, 1H), 3,05 (d, J=
9,9 Hz, 1H), 2,82-2,80 (m, 1H), 2,57-2,53 (m, 1H), 5,54 (s, 3H), 2,44-2,38 (m,
1H), 2,12-1,89 (m, 7H), 1,72-1,64 (m, 2H), 1,19 (d, J= 7,05 Hz, 3H). EM: (M'H
m/z = 393,1).

EJEMPLO 28

(a) (3.4-trans)-1-bencil-4-etilpirrolidin-3-carboxilato de etilo

v

O
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El compuesto del titulo se proporciond siguiendo el procedimiento para
la preparacion de (3,4-trans)-1-bencil-4-metilpirrolidin-3-carboxilato de metilo,
pero sustituyendo por (E)-pent-2-enoato de metilo. 400 MHz RMN 'H (CDCls) &
7,33-7,19 (m, 5H), 4,15-4,08 (m, 2H), 3,65-3,52 (m, 2H), 2,82-2,71 (m, 3H),
2,60-2,55 (m, 1H), 2,38-2,24 (m, 2H), 1,59-1,50 (m, 1H), 1,47-1,38 (m, 1H),
1,23 (t, J= 7,5 Hz, 3H), 0,87 (t, J= 7,1 Hz, 3H). EM: (M"H m/z = 262,2).

(b) 6-[(3.,4-trans)-1-bencil-4-etilpirrolidin-3-il]-1-ciclopentil-1,5-dihidro-4H-

pirazolo[3.4-d]pirimidin-4-ona
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El compuesto del titulo se proporcioné siguiendo el procedimiento para
la preparacion de 6-[(3,4-trans)-1-bencil-4-metilpirrolidin-3-il]-1-(2-metoxifenil)-
1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona, pero sustituyendo por 5-amino-1-

5 ciCIopentiI-1H-pirazol-4-carboxamida y (3,4-trans)-1-bencil-4-etilpirrolidin-3-
carboxilato de metilo. 400 MHz RMN "H (CDCls) & 8,00 (s, 1H), 7,39-7,24 (m,
5H), 5,13-5,07 (m, 1H), 3,78 (d, J= 13,3 Hz, 1H), 3,58 (d, J= 12,9 Hz, 1H), 3,42
(t, J= 12,9 Hz, 1H), 3,33 (t, J= 8,7 Hz, 1H), 2,98 (d, J= 9,9 Hz, 1H), 2,86 (m,
1H), 2,46-2,42 (m, 1H), 2,19-1,44 (m, 11H), 0,92 (t, J= 7,05 Hz, 3H). EM: (M'H
10 m/z=39211).
EJEMPLO 29

(a) (3,4-trans)-1-bencil-4-ciclopropilpirrolidin-3-carboxilato de metilo

SO e
§

N
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El compuesto del titulo se proporcioné siguiendo el procedimiento para
15 la preparacion de (3,4-trans)-1-bencil-4-metilpirrolidin-3-carboxilato de metilo
pero sustituyendo por (E)-3-ciclopropilacrilato de metilo. 400 MHz RMN H
(CDCl3) 6 7,33-7,20 (m, 5H), 3,66 (s, 3H), 3,64-3,54 (m, 2H), 2,87-2,81 (m, 2H),
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2,77-2,70 (m, 2H), 2,47-2,43 (m, 1H), 1,84-1,78 (m, 1H), 0,87-0,79 (m, 1H),
0,45-0,36 (M, 2H), 0,20-0,06 (m, 2H). EM: (M"H m/z = 260,2).
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(b) 6-[(3.4-trans)-1-bencil-4-ciclopropilpirrolidin-3-il]-1-ciclopentil-1,5-

dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona
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El compuesto del titulo se proporciond siguiendo el procedimiento para
la preparacion de 6-[(3,4-trans)-1-bencil-4-metilpirrolidin-3-il}-1-(2-metoxifenil)-
1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona, pero sustituyendo por 5-amino-1-
ciclopentil-1H-pirazol-4-carboxamida y (3,4-trans)-1-bencil-4-

10 ciclopropilpirrolidin-3-carboxilato de metilo. 400 MHz RMN 'H (CDCl3) 6 7,99 (s,
1H), 7,38-7,31 (m, 4H), 7,27-7,23 (m, 1H), 5,14-5,10 (m, 1H), 3,78 (d, J= 12,4
Hz, 1H), 3,63 (d, J= 12,4 Hz, 1H), 3,32 (t, J= 8,7 Hz, 1H), 3,12-3,10 (m, 1H),
3,01 (d, J= 9,9 Hz, 1H), 2,59-2,57 (m, 1H), 2,20-1,87 (m, 8H), 1,71-1,65 (m,
2H), 0,86-0,84 (m, 1H), 0,52-0,48 (m, 2H), 0,19-0,09 (m, 2H). EM: (M'H m/z =
15 393,1).
EJEMPLO 30

(a) 5-amino-1-isopropil-1H-pirazol-4-carbonitrilo

s
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El compuesto del titulo se proporcioné siguiendo el procedimiento para
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la preparacion de 5-amino-1-(2-metoxifenil)-1H-pirazol-4-carbonitrilo, pero
sustituyendo por 1-isopropilhidrazina. 400 MHz RMN 'H (CDCls) & 7,50 (s, 1H),
4,22-4,16 (m, 3H), 1,45 (d, J= 6,6 Hz, 6H). EM: (M"H m/z = 151,1).

5 (b) 5-amino-1-isopropil-1H-pirazol-4-carboxamida
o]
HN \
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El compuesto del titulo se proporciond siguiendo el procedimiento para
la preparacion de 5-amino-1-(2-metoxifenil)-1H-pirazol-4-carboxamida, pero
sustituyendo por 5-amino-1-isopropil-1H-pirazol-4-carbonitrilo. 400 MHz RMN

10 'H (CDCls) 8 7,67 (s, 1H), 4,40-4,33 (m, 1H), 1,37 (d, J= 6,6 Hz, 6H). EM: (M'H
m/z = 169,1).
(c) 6-[(3.4-trans)-1-bencil-4-metilpirrolidin-3-il]-1-isopropil-1.5-dihidro-4H-

pirazolo[3,4-d]pirimidin-4-ona

Q@@f
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15 El compuesto del titulo se proporcioné siguiendo el procedimiento para
la preparacion de 6-[(3,4-trans)-1-bencil-4-metilpirrolidin-3-il]-1-(2-metoxifenil)-
1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona, pero sustituyendo por 5-amino-1-
isopropil-1H-pirazol-4-carboxamida. 400 MHz RMN 'H (CDCls) & 7,98 (s, 1H),
7,38-7,22 (m, 5H), 5,07-5,04 (m, 1H), 3,77-3,64 (m, 2H), 3,12-3,08 (m, 1H),
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2,99-2,91 (m, 3H), 2,67-2,63 (m, 1H), 2,27-2,25 (m, 1H), 1,48 (d, J= 7,1 Hz,
6H), 1,14 (d, J= 6,6 Hz, 3H). EM: (M"H m/z = 352,1).
EJEMPLO 31
6-[(3S.4S)-1-bencil-4-metilpirrolidin-3-il]-1-isopropil-1,5-dihidro-4H-

88

pirazolo[3.4-d]pirimidin-4-ona

El racemato se separdé en una columna de HPLC quiral Chiralcel OD,
fase moévil 90/10 heptano/EtOH, tr = 8,917, para proporcionar el enantiémero.
400 MHz RMN 'H (CD;0D) 5 7,98 (s, 1H), 7,38-7,33 (m, 2H), 7,33-7,29 (m,
2H), 7,26-7,22 (m, 1H), 5,07-5,02 (m, 1H), 3,77-3,64 (m, 2H), 3,12-3,07 (m,
1H), 2,99-2,91 (m, 3H), 2,67-2,63 (m, 1H), 2,29-2,25 (m, 1H), 1,48 (d, J= 6,6
Hz, 6H), 1,14 (d, J= 6,6 Hz, 3H). EM: (M"H m/z 352,1).

EJEMPLO 32

(a) 1-isopropil-6-[(3.4-trans)-4-metilpirrolidin-3-il]-1H-pirazolo[3.4-

d]pirimidin-4(5H)-ona
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El compuesto del titulo se proporcioné siguiendo el procedimiento para

la preparacion de 1-ciclopentil-6-[(3S,4S)-4-metilpirrolidin-3-il}-1H-pirazolo[3,4-
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d)pirimidin-4(5H)-ona, pero sustituyendo por 6-[(3,4-trans)-1-bencil-4-
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metilpirrolidin-3-il]-1-isopropil-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona. 400

MHz RMN "H (CD;0D) & 8,02 (s, 1H), 5,11-5,08 (m, 1H), 3,80-3,74 (m, 2H),

3,64-3,57 (m, 1H), 3,30-3,22 (m, 1H), 3,07-5,02 (m, 1H), 2,75-2,71 (m, 1H),
5 1,49 (dd, J= 6,6, 1,7 Hz, 6H), 1,15 (d, J= 7,1 Hz, 3H). EM: (M"H m/z = 262,2).

(b) 1-isopropil-6-[ (3.4-trans)-4-metil-1-(quinolin-2-ilmetil)pirrolidin-3-il]-

1.5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona

2]

7\
El compuesto del titulo se proporcioné siguiendo el procedimiento para
10 la preparaciéon de 1-ciclopentil-6-{(3,4-trans)-4-metil-1-(piridin-3-ilmetil)pirrolidin-
3-il]-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona, pero sustituyendo por 1-
isopropil-6-[(3,4-trans)-4-metilpirrolidin-3-il]-1H-pirazolo[3,4-d]pirimidin-4(5H)-
ona y quinolin-2-carbaldehido. 400 MHz RMN "H (CDsOD) & 8,31 (d, J= 8,7 Hz,
1H), 8,02 (d, J= 8,7 Hz, 1H), 7,98 (s, 1H), 7,95 (d, J= 7,9 Hz, 1H), 7,75-7,68 (m,
15 2H), 7,58-7,54 (m, 1H), 5,07-5,04 (m, 1H), 4,11-3,96 (m, 2H), 3,22-3,18 (m,
1H), 3,14-3,11 (m, 1H), 3,05-2,96 (m, 2H), 2,71-2,68 (m, 1H), 2,42-2,37 (m,
1H), 1,49 (q, J= 6,6 Hz, 6H), 1,17 (d, J= 7,1 Hz, 3H). EM: (M"H m/z 403,1).
EJEMPLO 33

1-isopropil-6-[(3.4-trans)-4-metil-1-(quinoxalin-6-ilmetil)pirrolidin-3-il]-1,5-

20 dihidro-4H-pirazolo[3.4-d]pirimidin-4-ona
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El compuesto del titﬁlo se proporcioné siguiéndo el procedimiento para
la preparacion de 1-ciclopentil-6-[(3,4-trans)-4-metil-1-(piridin-3-ilmetil)pirrolidin-
3-il]-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona, pero sustituyendo por 1-
isopropil-6-[(3,4-trans)-4-metilpirrolidin-3-il]-1H-pirazolo[3,4-d]pirimidin-4(5H)-
ona y quinoxalin-6-carbaldehido. 400 MHz RMN 'H (CDsOD) & 8,84-8,81 (m,
2H), 8,04-8,00 (m, 2H), 7,96 (s, 1H), 7,91-7,88 (m, 1H), 5,09-5,02 (m, 1H), 4,01-
3,87 (m, 2H), 3,14-3,93 (m, 4H), 2,72-2,66 (m, 1H), 2,39-2,34 (m, 1H), 1,47 (dd,
J=6,6, 1,2 Hz, 6H), 1,15 (d, J= 6,6 Hz, 3H). EM: (M"H m/z 404,1).

EJEMPLO 34

1-isopropil-6-[(3,4-trans)-4-metil-1-(quinolin-3-ilmetil)pirrolidin-3-il]-1,5-

dihidro-4H-pirazolo[3.4-d]pirimidin-4-ona
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El compuesto del titulo se proporcioné siguiendo el procedimiento para
la preparacion de 1-ciclopentil-6-[(3,4-trans)-4-metil-1-(piridin-3-ilmetil)pirrolidin-
3-il]-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona, pero sustituyendo por 1-
isopropil-6-[(3,4-trans)-4-metilpirrolidin-3-il}-1H-pirazolo[3,4-d]pirimidin-4(5H)-
ona y quinolin-3-carbaldehido. 400 MHz RMN 'H (CDs0OD) & 8,87 (d, J= 2,1 Hz,
1H), 8,30 (d, J= 1,2 Hz, 1H), 7,99 (d, J= 8,7 Hz, 1H), 7,97 (s, 1H), 7,90 (d, J=
7,5 Hz, 1H), 7,74-7,69 (m, 1H), 7,60-7,56 (m, 1H), 5,06-4,99 (m, 1H), 3,97-3,87
(m, 2H), 3,13-3,09 (m, 1H), 3,05-3,02 (m, 2H), 2,97-2,93 (m, 1H), 2,73-2,66 (m,
1H), 2,39-2,35 (m, 1H), 1,46 (dd, J= 6,6, 2,3 Hz, 6H), 1,15 (d, J= 7,1 Hz, 3H).
EM: (M*H m/z 403,1).

EJEMPLO 35

(a) (3.4-trans)-1-bencil-4-(trifluorometil)pirrolidin-3-carboxilato de etilo

D\.__o /-—-

©

El compuesto del titulo se proporcioné siguiendo el procedimiento para
la preparaciéon de (3,4-trans)-1-bencil-4-metilpirrolidin-3-carboxilato de metilo,
pero sustituyendo por (E)-4,4,4-trifluorobut-2-enoato de metilo. 400 MHz RMN
'H (CDCls) 8 7,33-7,22 (m, 5H), 4,16 (q, J= 7,1 Hz, 2H), 3,65-3,56 (m, 2H),
3,40-3,32 (m, 1H), 3,12-3,07 (m, 1H), 2,90-2,76 (m, 3H), 2,70-2,66 (m, 1H),
1,24 (t, J= 7,1 Hz, 3H). EM: (M"H m/z = 302,1).

(b) 6-[(3.4-trans)-1-bencil-4-(trifluorometil)pirrolidin-3-il]-1-ciclopentil-1,5-

dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona
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El compuesto del titulo se proporcioné siguiendo el procedimiento para
la preparacion de 6-[(3,4-trans)-1-bencil-4-metilpirrolidin-3-il]-1-(2-metoxifenil)-
1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona, pero sustituyendo por 5-amino-1-
ciclopentil-1H-pirazol-4-carboxamida y (3,4-trans)-1-bencil-4-
(trifluorometil)pirrolidin-3-carboxilato de metilo. 400 MHz RMN 'H (CDCls) &
8,02 (s, 1H), 7,38-7,26 (m, 5H), 5,15-5,11 (m, 1H), 3,83 (d, J= 12,5 Hz, 1H),
3,64 (d, J= 12,5 Hz, 1H), 3,44-3,41 (m, 1H), 3,34 (t, J= 9,1 Hz, 1H), 3,12-3,10
(m, 1H), 3,03 (d, J= 9,9 Hz, 1H), 2,70-2,65 (m, 1H), 2,55-5,50 (m, 1H), 2,11-
1,93 (m, 4H), 1,72-1,66 (m, 2H), 0,86-0,83 (m, 2H). EM: (M"H m/z = 432,0).

EJEMPLO 36

(a) 1-isopropil-6-[(3S.4S)-4-metilpirrolidin-3-il]-1H-pirazolo[3.4-d]pirimidin-

4(5H) ona

El compuesto del titulo se proporcioné siguiendo el procedimiento para
la preparacion de 1-ciclopentil-6-[(3S,4S)-4-metilpirrolidin-3-il]-1H-pirazolo[3,4-
d]pirimidin-4(5H)-ona, @ pero  sustituyendo  por  6-[(3S,4S)-1-bencil-4-
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metilpirrolidin-3-il]-1-isopropil-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona. 400
MHz RMN 'H (CDs0D) & 8,02 (s, 1H), 5,11-5,08 (m, 1H), 3,80-3,74 (m, 2H),
3,64-3,57 (m, 1H), 3,30-3,22 (m, 1H), 3,07-3,02 (m, 1H), 2,75-2,71 (m, 1H),
1,49 (dd, J= 6,6, 1,7 Hz, 6H), 1,15 (d, J= 7,1 Hz, 3H). EM: (M'H m/z = 262,2).
(b) 1-isopropil-6-[(3S.4S)-4-metil-1-(quinoxalin-6-iimetil)pirrolidin-3-il]-1,5-

dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona

et
Nu“ °

El corﬁpuesto del titulo se proporcioné siguiendo el procedimiento para
la preparacion de 1-ciclopentil-6-[(3,4-trans)-4-metil-1-(piridin-3-ilmetil)pirrolidin-
3-il]-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona, pero sustituyendo por 1-
isopropil-6-[(3S,4S)-4-metilpirrolidin-3-il]-1H-pirazolo[3,4-d]pirimidin-4(5H)-ona y
quinoxalin-6-carbaldehido. 400 MHz RMN 'H (CD;OD) & 11,0 (sa, 1H), 8,81 (s,
2H), 8,13 (d, J= 8,7, 1H), 8,01-7,92 (m, 3H), 5,01-4,94 (m, 1H), 4,01-3,88 (m,
2H), 3,37 (t, J= 8,3, 1H), 3,05 (d, J= 9,9, 1H), 2,86-2,85 (m, 1H), 2,70-2,68 (m,
1H), 2,49-2,44 (m, 1H), 2,07-2,01 (m, 1H), 1,48 (dd, J= 15,3, 6,6 Hz, 6H), 1,20
(d, J= 7,05 Hz, 3H). EM: (M"H m/z 404,1).

EJEMPLO 37
1-isopropil-6-[(3S.4S5)-4-metil-1-(quinolin-3-iimetil)pirrolidin-3-il]-1,5-

dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona
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El compuesto del titulo se proporciond siguiendo el procedimiento para
la preparacion de 1-ciclopentil-6-[(3,4-trans)-4-metil-1-(piridin-3-ilmetil)pirrolidin-
3-il]-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona, pero sustituyendo por 1-

5 isopropil-6-[(3S,4S)-4-metilpirrolidin-3-il]-1H-pirazolo[3,4-d]pirimidin-4(5H)-ona y
quinolin-3-carbaldehido. 400 MHz RMN "H (CD3;0D) & 11,0 (sa, 1H), 8,87 (d, J=
2,1 Hz, 1H), 8,29 (s, 1H), 8,07 (d, J= 8,3 Hz, 1H), 8,02 (s, 1H), 7,90-7,88 (m,
1H), 7,70-7,66 (m, 1H), 7,56-7,51 (m, 1H), 5,01-4,92 (m, 1H), 4,03-3,83 (m,
2H), 3,40 (t, J= 8,7 Hz, 1H), 3,07 (d, J= 9,5 Hz, 1H), 2,89-2,86 (m, 1H), 2,68-
10 2,67 (m, 1H), 2,48-2,47 (m, 1H), 2,08-2,02 (m, 1H), 1,48 (dd, J= 6,6, 16,59 Hz,
6H), 1,20 (d, J= 7,1 Hz, 3H). EM: (M"H m/z 403,1).-
EJEMPLO 38
1-ciclopentil-6-{(3S,4S)-4-metil-1-[(5-metilpirazin-2-i))metil]pirrolidin-3-il}-

1,5-dihidro-4H-pirazolo[3.4-d]pirimidin-4-ona

Gos)

. -

El compuesto del titulo se proporciond siguiendo el procedimiento para
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la preparacion de 1-ciclopentil-6-[(3,4-trans)-4-metil-1-(piridin-3-ilmetil)pirrolidin-
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3-il]-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona, pero sustituyendo por 1-
ciclopentil-6-[(3S,4S)-4-metilpirrolidin-3-il]-1H-pirazolo[3,4-d]pirimidin-4(5H)-ona
y 5-metilpirazin-2-carbaldehido. 400 MHz RMN 'H (CDCls) & 8,53 (s, 1H), 8,53
(s, 1H), 8,01 (s, 1H), 5,16-5,05 (m, 1H), 4,02 (d, J= 14,1 Hz, 1H), 3,74 (d, J=
14,1 Hz, 1H), 3,45-3,41 (m, 1H), 3,38 (t, J= 8,3 Hz, 1H), 3,08 (d, J= 9,9 Hz, 1H),
2,84-2,83 (m, 1H), 2,62-2,54 (m, 1H), 2,52 (s, 3H), 2,47-2,40 (m, 1H), 2,14-1,89
(m, 6H), 1,71-1,64 (m, 2H), 1,24-1,16 (m,3H). EM: (M"H m/z = 394,1).
EJEMPLO 39
6-[(3.4-trans)-1-bencil-4-etilpirrolidin-3-il]-1-isopropil-1,5-dihidro-4H-

pirazolo[3.4-d]pirimidin-4-ona

El compuesto del titulo se proporcioné siguiendo el procedimiento para
la preparacion de 6-[(3,4-trans)-1-bencil-4-metilpirrolidin-3-il]-1-(2-metoxifenil)-
1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona, pero sustituyendo por 5-amino-1-
isopropil-1H-pirazol-4-carboxamida y  (3,4-trans)-1-bencil-4-etilpirrolidin-3-
carboxilato de metilo. 400 MHz RMN 'H (CD;OD) & 8,01 (s, 1H), 7,38-7,22 (m,
5H), 5,06-5,01 (m, 1H), 3,76-3,64 (m, 2H), 3,12 (t, J= 8,71 Hz, 1H), 3,00-2,91
(m, 2H), 2,87-2,82 (m, 1H), 2,51-2,47 (m, 1H), 2,30-2,26 (m, 1H), 1,60-1,50 (m,
2H), 1,49 (d, J= 7,05 Hz, 6H), 3,08 (d, J= 7,5 Hz, 3H). EM: (M"H m/z = 366,1).

EJEMPLO 40
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6-[(3S.4S)-1-bencil-4-etilpirrolidin-3-il]- 1-isopropil-1,5-dihidro-4H-

pirazolo[3,4-d]pirimidin-4-ona

El racemato se separé en una columna de HPLC quiral Chiralcel OJ,
5 fase movil 80/20 heptano/EtOH, tg = 9,177, para proporcionar el enantiomero.
400 MHz RMN 'H (CD;0D) & 8,01 (s, 1H), 7,38-7,22 (m, 5H), 5,06-5,01 (m,
1H), 3,76-3,64 (m, 2H), 3,12 (t, J= 8,71 Hz, 1H), 3,00-2,91 (m, 2H), 2,87-2,82
(m, 1H), 2,51-2,47 (m, 1H), 2,30-2,26 (m, 1H), 1,60-1,50 (m, 2H), 1,49 (d, J=
7,05 Hz, 6H), 3,08 (d, J= 75 Hz, 3H). EM: (M"H m/z = 366,2).
10 EJEMPLO 41
1-isopropil-6-{(3S.,4S)-4-metil-1-[(2-metilpirimidin-5-il)metillpirrolidin-3-il}-

1,5-dihidro-4H-pirazolo[3.4-d]pirimidin-4-ona

El compuesto del titulo se proporcioné siguiendo el procedimiento para
15 la preparacion de 1-ciclopentil-6-[(3,4-trans)-4-metil-1-(piridin-3-ilmetil)pirrolidin-

3-il]-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona, pero sustituyendo por 1-
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isopropil-6-[(3S,4S)-4-metilpirrolidin-3-il]-1H-pirazolo[3,4-d]pirimidin-4(5H)-ona y
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2-metilpirimidina-5-carbaldehido. 400 MHz RMN 'H (CD0OD) & 8,68 (s, 2H),
7,97 (s, 1H), 5,08-5,01 (m, 1H), 3,78-3,68 (m, 2H), 3,08-2,92 (m, 4H), 2,74-2,67
(m, 1H), 2,65 (s, 3H), 2,36-2,32 (m, 1H), 1,48 (d, J= 6,6 Hz, 6H), 1,15 (d, J= 7,1
Hz, 3H). EM: (M*H m/z = 368,1).

EJEMPLO 42

6-(1-bencilpirrolidin-3-il)-1-ciclopentil-1,5-dihidro-4H-pirazolo[3,4-

o /
.

El compuesto del titulo se proporciond siguiendo el procedimiento para

d]pirimidin-4-ona

la preparacion de 6-[(3,4-trans)-1-bencil-4-metilpirrolidin-3-il]-1-(2-metoxifenil)-
1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona, pero sustituyendo por 5-amino-1-
ciclopentil-1H-pirazol-4-carboxamida y 1-bencilpirrolidin-3-carboxilato de metilo.
400 MHz RMN "H (CDCls) & 8,01 (s, 1H), 7,39-7,32 (m, 4H), 7,27-7,23 (m, 1H),
5,12-5,09 (m, 1H), 3,84 (d, J= 12,4 Hz, 1H), 3,61 (d, J= 12,4 Hz, 1H), 3,30-3,26
(m, 1H), 3,18-3,14 (m, 1H), 3,01 (d, J= 9,9 Hz, 1H), 2,45-2,32 (m, 3H), 2,11-
1,90 (m, 7H), 1,71-1,65 (m, 2H). EM: (M"H m/z = 364,1).
EJEMPLO 43
1-isopropil-6-{(3S.4S)-1-[(6-metoxipiridin-3-il)metil]-4-metilpirrolidin-3-il}-

1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona
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El compuesto del titulo se proporciond siguiendo el procedimiento para
la preparacién de 1-ciclopentil-6-[(3,4-trans)-4-metil-1-(piridin-3-ilmetil)pirrolidin-
3-il}-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona, pero sustituyendo por 1-

5 isopropil-6-[(35,4S)-4-metilpirrolidin-3-il]-1H-pirazolo[3,4-d]pirimidin-4(5H)-ona y
6-metoxinicotinaldehido. 400 MHz RMN "H (CDCls) & 8,02 (s, 2H), 7,72 (m, 1H),
6,77 (d, J= 8,3 Hz, 1H), 3,90 (s, 3H), 3,73-3,53 (m, 2H), 3,39-3,33 (m, 1H), 3,30
(m, 1H), 2,8 (m, 1H), 2,55-2,40 (m, 1H), 1,9 (m, 1H), 1,57-1,53 (m, 2H), 1,52-
1,47 (m, 6H), 1,19 (d, J= 6,6 Hz, 3H). EM: (M'H m/z = 383,2).
10 EJEMPLO 44

(a)‘ 6-((3,4-trans)-4-etilpirrolidin-3-il)-1-isopropil-1H-pirazolo[3 .4-

d]pirimidin-4(5H)-ona

El compuesto del titulo se proporciond siguiendo el procedimiento para

15 la preparacién de 1-ciclopentil-6-[(3S,4S)-4-metilpirrolidin-3-il]-1H-pirazolo[3,4-
d]pirimidin-4(5H)-ona, pero sustituyendo por 6-[(3,4-trans)-1-bencil-4-
etilpirrolidin-3-il]-1-isopropil-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona. 400
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MHz RMN 'H (CDsOD) & 8,02 (s, 1H), 5,10 (m, 1H), 3,78-3,60 (m, 3H), 3,32-
3,28 (m, 1H), 3,10 (m, 1H), 2,62 (m, 1H), 1,65 (m, 1H), 1,58 (m, 1H), 1,49 (dd,
J= 6,6, 1,7 Hz, 6H), 0,97 (t, J= 7,5 Hz, 3H). EM: (M"H m/z = 276,1).

99

(b) 6-[(3.4-trans)-4-etil-1-(quinolin-3-ilmetil)pirrolidin-3-il]-1-isopropil-1,5-

dihidro-4H-pirazolo[3.4-d]pirimidin-4-ona

ok

El compuesto del titulo se proporcioné siguiendo el procedimiento para
la preparacion de 1-ciclopentil-6-[(3,4-trans)-4-metil-1-(piridin-3-ilmetil)pirrolidin-
3-il]-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona, pero sustituyendo por 6-((3,4-
trans)-4-etilpirrolidin-3-il)-1-isopropil-1H-pirazolo[3,4-d]pirimidin-4(5H)-ona y
quinolin-3-carbaldehido. 400 MHz RMN 'H (CD;OD) & 8,86 (d, J= 2,1 Hz, 1H),
8,29 (d, J= 1,7 Hz, 1H), 7,98 (d, J= 8,3 Hz, 1H), 7,97 (s, 1H), 7,89 (d, J= 8,3 Hz,
1H), 7,73-7,68 (m, 1H), 7,59-7,55 (m, 1H), 5,05-4,98 (m, 1H), 3,94-3,85 (m,
2H), 3,13-3,09 (m, 1H), 3,02-2,94 (m, 3H), 2,67-2,52 (m, 1H), 2,39-2,34 (m,
1H), 1,58-1,48 (m, 2H), 1,48 (d, J= 6,6 Hz, 6H) 10,87 (t, J= 7,05 Hz, 3H). EM:
(M'H m/z = 417,0).

EJEMPLO 45

6-{(3.4-trans)-4-etil-1-[(6-metoxipiridin-3-ilmetil]pirrolidin-3-il}-1-isopropil-

1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona
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El compuesto del titulo se proporciond siguiendo el procedimiento para
la preparacion de 1-ciclopentil-6-[(3,4-trans)-4-metil-1-(piridin-3-ilmetil)pirrolidin-
3-il]-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona, pero sustituyendo por 6-((3,4-
trans)-4-etilpirrolidin-3-il)-1-isopropil-1H-pirazolo[3,4-d]pirimidin-4(5H)-ona y 6-
metoxinicotinaldehido. 400 MHz RMN 'H (CDCIs) & 10,83 (sa, 1H), 8,02 (d, J=
2,1 Hz, 1H), 8,00 (s, 1H), 7,69 (dd, J= 8,7, 2,1 Hz, 1H), 6,77 (d, J= 8,3 Hz, 1H),
4,98-4,94 (m, 1H), 3,89 (s, 3H), 3,69-3,54 (m, 2H), 3,29 (t, J= 8,5 Hz, 1H), 2,98
(d, J= 9,9 Hz, 1H), 2,88-2,87 (m, 1H), 2,55 (m, 1H), 2,18 (m, 1H), 1,91 (m, 1H),
1,60-1,55 (m, 1H), 1,51-1,47 (m, 7H), 0,91 (t, J= 7,5 Hz, 3H). EM: (M'"H m/z =
397,0).

EJEMPLO 46

6-[(3.4-trans)-4-etil-1-(quinoxalin-6-iimetil)pirrolidin-3-il]-1-isopropil-1,5-

dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona

El compuesto del titulo se proporcioné siguiendo el procedimiento para
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la preparacion de 1-ciclopentil-6-[(3,4-trans)-4-metil-1-(piridin-3-ilmetil)pirrolidin-
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3-il]-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona, pero sustituyendo por 6-((3,4-
trans)-4-etilpirrolidin-3-il)-1-isopropil-1H-pirazolo[3,4-d]pirimidin-4(5H)-ona y
quinoxalin-6-carbaldehido. 400 MHz RMN 'H (CDCls) & 10,83 (sa, 1H), 8,81 (s,
2H), 7,79 (d, J= 2,5 Hz, 1H), 8,15-7,92 (m, 3H), 4,99-4,92 (m, 1H), 3,98-3,86
(m, 2H), 3,35 (t, J= 8,7 Hz, 1H), 3,04 (d, J= 9,9 Hz, 1H), 2,92-2,91 (m, 1H),
2,61-2,57 (m, 1H), 2,25-2,2 (m, 1H), 2,02 (t, J= 8,7 Hz, 1H), 1,64-1,52 (m, 1H),
1,50-1,45 (m, 7H), 0,91 (t, J= 7,5 Hz, 3H). EM: (M"H m/z = 418,1).
- EJEMPLO 47
1-ciclopentil-6-{(3S,45)-1-[(1,3-dimetil-1H-pirazol-5-il)metil]-4-

metilpirrolidin-3-il}-1,5-dihidro-4H-pirazolo[3.4-d]pirimidin-4-ona

33)5“
/L>’J

El compuesto del titulo se proporcioné siguiendo el procedimiento para

la preparacion de 1-ciclopentil-6-[(3,4-trans)-4-metil-1-(piridin-3-ilmetil)pirrolidin-
3-il]-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona, pero sustituyendo por 1-
ciclopentil-6-[(3S,4S)-4-metilpirrolidin-3-il}-1H-pirazolo[3,4-d]pirimidin-4(5H)-ona
y 1,3-dimetil-1H-pirazol-5-carbaldehido. 400 MHz RMN 'H (CDCls) & 7,99 (s,
1H), 5,95-5,94 (m, 1H), 5,14-5,09 (mr, 1H), 3,87 (s, 3H), 3,81 (s, 1H), 3,66 (q, J=
14,5 Hz, 2H), 3,33 (t, J= 8,3 Hz, 1H), 3,03 (d, J= 9,9 Hz, 1H), 2,84-2,82 (m, 1H),
2,69-2,55 (m, 1H), 2,44-2,41 (m, 1H), 2,20-2,19 (m, 3H), 2,12-1,90 (m, 5H),
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1,70-1,65 (m, 2H), 1,25-1,18 (m, 3H). EM: (M*H m/z = 396,1).
EJEMPLO 48
1-ciclopentil-6-[(3S,4S)-4-metil-1-(4,5.6,7-tetrahidropirazolo[ 1,5-a]piridin-

3-ilmetil)pirrolidin-3-il]-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona

(@)

El compuesto del titulo se proporciond siguiendo el procedimiento para
la preparacion de 1-ciclopentil-6-[(3,4-trans)-4-metil-1-(piridin-3-ilmetil)pirrolidin-
3-il]-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona, pero sustituyendo por 1-
ciclopentil-6-[(3S,4S)-4-metilpirrolidin-3-il]-1H-pirazolo[3,4-d]pirimidin-4(5H)-ona

10 vy 4,5,6,7-tetrahidropirazolo[1,5-a]piridina-3-carbaldehido. 400 MHz RMN 'H
(CDCl3) 8 7,99 (s, 1H), 7,35 (s, 1H), 5,16-5,09 (m, 1H), 4,11-4,06 (m, 2H), 3,68
(d, J= 13,3 Hz, 1H), 3,57 (d, J= 13,3 Hz, 1H), 3,32 (t, J= 8,7 Hz, 1H), 3,00 (d, J=
9,9 Hz, 1H), 2,94-2,80 (m, 2H), 2,78-2,77 (m, 1H), 2,49-2,45 (m, 1H), 2,38-2,33
(m, 1H), 2,11-1,83 (m, 11H), 1,73-1,61 (m, 2H), 1,17 (d, J= 7,1 Hz, 3H). EM:
15  (M'H m/z = 422,1).
EJEMPLO 49
1-ciclopentil-6-{(3S.4S)-4-metil-1-[(1-metil- 1H-bencimidazol-2-

illmetillpirrolidin-3-il}-1,5-dihidro-4H-pirazolof3.4-d]pirimidin-4-ona
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El compuesto del titulo se proporcioné siguiendo el procedimiento para
la preparacion de 1-ciclopentil-6-[(3,4-trans)-4-metil-1-(piridin-3-ilmetil)pirrolidin-
3-il]-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona, pero sustituyendo por 1-
ciclopentil-6-[(3S,4S)-4-metilpirrolidin-3-il}-1H-pirazolo[3,4-d]pirimidin-4(5H)-ona
y 1-metil-1H-benzo[d]imidazol-2-carbaldehido. 400 MHz RMN 'H (CDCl;) &
7,98 (s, 1H), 7,73 (m, 1H), 7,35 (dd, J= 7,1, 1,2 Hz, 1H), 7,29-7,21 (m, 2H),
5,13-5,09 (m, 1H), 4,11-4,06 (m, 2H), 3,97 (s, 3H), 3,37 (t, J= 8,3 Hz, 1H), 3,06
(d, J= 10,4 Hz, 1H), 2,88-2,85 (m, 1H), 2,77-2,73 (m, 1H), 2,16-1,92 (m, 8H),
1,70-1,66 (m, 2H), 1,21 (d, J= 7,1 Hz, 3H). EM: (M*H m/z = 432,1).

EJEMPLO 50
1-isopropil-6-{(3S.4S)-4-metil-1-[(5-metilpirazin-2-i)metif]pirrolidin-3-il}-

1,5-dihidro-4H-pirazolo[3.4-d]pirimidin-4-ona

haat
.y

4 N
g @N

El compuesto del titulo se proporcioné siguiendo el procedimiento para
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la preparacion de 1-ciclopentil-6-[(3,4-trans)-4-metil-1-(piridin-3-ilmetil)pirrolidin-
3-il]-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona, pero sustituyendo por 1-
isopropil-6-[(3S,4S)-4-metilpirrolidin-3-il}-1H-pirazolo[3,4-d]pirimidin-4(5H)-ona y
5-metilpirazin-2-carbaldehido. 400 MHz RMN 'H (CDCls) & 11,4 (sa, 1H), 8,49
(s, 1H), 8,44 (s, 1H), 7,99 (s, 1H), 5,00-4,93 (m, 1H), 4,00-3,97 (m, 1H), 3,78-
3,67 (m, 1H), 3,33 (t, J= 8,3 Hz, 1H), 3,04 (6, J= 9,9 Hz, 1H), 2,85-2,82 (m, 1H),
2,65-2,61 (m, 1H), 2,49 (s, 3H), 2,48-2,41 (m, 1H), 2,13 (1, J= 8,5 Hz, 1H), 1,46
(dd, J= 11,6 ,6,6 Hz, 6H), 1,17 (d, J= 7,05 Hz, 3H). EM: (M"H m/z = 368,1).
EJEMPLO 51
6-[(3S5,4S)-1-(cinolin-3-ilmetil)-4-metilpirrolidin-3-il]-1-ciclopentil-1,5-

dihidro-4H-pirazolo[3,4-dlpirimidin-4-ona

{Abs)
<
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El compuesto del titulo se proporcioné siguiendo el procedimiento para
la preparaci‘c'm de 1-ciclopentil-6-[(3,4-trans)-4-metil-1-(piridin-3-ilmetil)pirrolidin-
3-il]-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona, pero sustituyendo por 1-
ciclopentil-6-[(3S,4S)-4-metilpirrolidin-3-il]- 1H-pirazolo[3,4-d]pirimidin-4(5H)-ona
y cinolin-3-carbaldehido. 400 MHz RMN 'H (CDCI5) & 8,49 (d, J= 8,7 Hz, 1H),
8,16 (s, 1H), 8,01 (s, 1H), 7,93 (d, J= 7,9 Hz, 1H), 7,83-7,81 (m, 1H), 7,79-7,71
(m, 1H), 5,16-5,09 (m, 1H), 4,47-4,44 (m, 1H), 4,35-4,32 (m, 1H), 3,49-3,45 (m,



&

2H), 3,10-3,07 (m, 1H), 2,87-2,71 (m, 2H), 2,49-2,48 (m, 1H), 2,23 (m, 1H),
2,11-1,87 (m, 5H), 1,73-1,63 (m, 2H), 1,22 (d, J= 7,1 Hz, 3H). EM: (M'H m/z =

105

430,1).
EJEMPLO 52
5 (a) 1-ciclopentil-6-[(3.4-trans)-4-(trifluorometil)pirrolidin-3-if}-1H-

pirazolo[3,4-d]pirimidin-4(5H)-ona

El compuesto del titulo se proporciond siguiendo el procedimiento para
la preparacion de 1-ciclopentil-6-[(3S,4S)-4-metilpirrolidin-3-il]-1H-pirazolo[3,4-
10  d]pirimidin-4(5H)-ona, pero sustituyendo por 6-[(3,4-trans)-1-bencil-4-
(trifluorometil)pirrolidin-3-il]-1-ciclopentil-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-
4-ona. 400 MHz RMN "H (CD;0OD) & 7,98 (s, 1H), 5,23 (m, 1H), 3,73 (m, 1H),
3,42 (m, 2H), 3,10 (m, 2H), 2,19-1,92 (m, 7H), 1,75 (m, 2H), 1,23-1,19 (m, 3H).

b) 1-ciclopentil-6-[(3,4-trans)-1-(quinoxalin-6-ilmetil)-4-

15  (trifluorometil)pirrolidin-3-il}-1,5-dihidro-4H-pirazolo[3.4-d]pirimidin-4-ona

o
PN
f e N /E\
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El compuesto del titulo se proporcioné siguiendo el procedimiento para

la preparacion de 1-ciclopentil-6-[(3,4-trans)-4-metil-1-(piridin-3-ilmetil)pirrolidin-
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3-il}-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona, pero sustituyendo por 1-
ciclopentil-6-[(3,4-trans)-4-(trif|uorometil)pirrolidin-3-il]-1 H-pirazolo[3,4-
d]pirimidin-4(5H)-ona y quinoxalin-6-carbaldehido. 400 MHz RMN 'H (CDCls) §
8,80 (s, 1H), 8,08 (d, J= 8,3 Hz, 1H), 7,99 (m, 1H), 7,86-7,83 (m, 1H), 5,13-5,10
(m, 1H), 4,88 (s, 1H), 3,96-3,88 (m, 2H), 3,50-3,35 (m, 2H), 3,17 (t, J= 9,9 Hz,
1H), 3,03-2,99 (m, 1H), 2,92-2,88 (m, 1H), 2,79-2,75 (m, 1H), 2,11-1,90 (m,
6H), 1,71-1,65 (m, 1H).
EJEMPLO 53
1-ciclopentil-6-{(3S.4S)-4-metil-1-[(2-metilpirimidin-4-il)metil]pirrolidin-3-

il}-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona

(_5»&,%
!

N

El compuesto del titulo se proporcioné siguiendo el procedimiento para
la preparacion de 1-ciclopentil-6-[(3,4-trans)-4-metil-1-(piridin-3-ilmetil)pirrolidin-
3-il]-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona, pero sustituyendo por 1-
ciclopentil-6-[(3S,4S)-4-metilpirrolidin-3-il]-1H-pirazolo[3,4-d]pirimidin-4(5H)-ona
y 2-metilpirimidina-4-carbaldehido. 400 MHz RMN 'H (CDCls) & 8,60 (d, J= 5,4
Hz, 1H), 8,03 (s, 1H), 7,24 (s, 1H), 5,18-5,10 (m, 1H), 3,97-3,94 (m, 1H), 3,72-
3,68 (m, 1H), 3,40 (t, J= 8,3 Hz, 1H), 3,15 (d, J= 9,5 Hz, 1H), 2,89 (m, 1H), 2,73
(s, 3H), 2,68-2,63 (m, 1H), 2,563-2,47 (m, 1H), 2,15-1,89 (m, 7H), 1,74-1,65 (m,
2H), 1,21 (d, J=7,1 Hz, 3H). EM: (M'H m/z = 394,1).

EJEMPLO 54



107

1-ciclopentil-6-[(3S.4S)-1-{[2-(dimetilamino)pirimidin-4-iljmetil}-4-

metilpirrolidin-3-il]-1,5-dihidro-4H-pirazolo[3.4-d]pirimidin-4-ona

El compuesto del titulo se proporciond siguiendo el procedimiento para
5 la preparacion de 1-ciclopentil-6-[(3,4-trans)-4-metil-1-(piridin-3-ilmetil)pirrolidin-
3-il]-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona, pero sustituyendo por 1-
ciclopentil-6-[(3S,4S)-4-metilpirrolidin-3-il]-1H-pirazolo[3,4-d]pirimidin-4(5H)-ona
y 2-(dimetilamino)pirimidina-4-carbaldehido. 400 MHz RMN 'H (CDCls) & 8,24-
8,21 (m, 1H), 8,00-7,99 (m, 1H), 6,52-6,50 (m, 1H), 5,13-5,10 (m, 1H), 3,72-
10 3,68 (m, 1H), 3,56-3,52 (m, 1H), 3,46-3,40 (m, 3H), 3,17-3,11 (m,7H), 2,84-2,82
(m, 1H), 2,64-2,60 (m, 1H), 2,44-2,38 (m, 1H), 2,06-1,92 (m, 5H), 1,66-1,65 (m,
2H), 1,20-1,16 (m, 3H). EM: (M"H m/z = 423,1).
EJEMPLO 55

(a) 1-ciclopentil-6-[(3.4-trans)-4-ciclopropilpirrolidin-3-il]-1H-pirazolo[3.4-

15  d]pirimidin-4(5H)-ona

El compuesto del titulo se proporcioné siguiendo el procedimiento para
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la preparacién de 1-ciclopentil-6-[(3S,4S)-4-metilpirrolidin-3-il]-1H-pirazolo[3,4-

108

d]pirimidin-4(5H)-ona, pero sustituyendo por 6-[(3,4-trans)-1-bencil-4-
ciclopropilpirrolidin-3-il]-1-ciclopentil-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-
ona. 400 MHz RMN 'H (CDCls) & 8,08-7,94 (m, 1H), 5,17-5,10 (m, 1H), 3,39-
3,34 (m, 1H), 3,29-3,28 (m, 2H), 3,17-3,14 (m, 1H), 2,13-1,91 (m, 7H), 1,78-
1,67 (m, 3H), 0,82 (m, 1H), 0,47-0,44 (m, 2H), 0,13-0,08 (m, 2H). EM: (M"H m/z
=314,2).

(b) 1-ciclopentil-6-{(3.4-trans)-4-ciclopropil-1-[(5-metilpirazin-2-

iDmetil]pirrolidin-3-if}-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona

o]

/
i )
SN
El compuesto del titulo se proporciond siguiendo el procedimiento para
la preparacién de 1-ciclopentil-6-[(3S,4S)-4-metilpirrolidin-3-il]-1H-pirazolo[3,4-
d]pirimidin-4(5H)-ona, pero sustituyendo por 1-ciclopentil-6-[(3,4-trans)-4-
ciclopropilpirrolidin-3-il]-1H-pirazolo[3,4-d]pirimidin-4(5H)-ona y 5-metilpirazin-2-
carbaldehido. 400 MHz RMN 'H (CDCl3) 5 8,52 (d, J= 0,8 Hz, 1H), 8,46 (s, 1H),
8,00 (s, 1H), 5,14-5,10 (m, 1H), 4,04-4,01 (m, 1H), 3,78-3,75 (m, 1H), 3,35 (1,
J= 8,7 Hz, 1H), 3,15-3,09 (m, 2H), 2,66-2,64 (m, 1H), 2,52 (s, 3H), 2,38 (t, J=
8,7 Hz, 1H), 2,11-2,01 (m, 3H), 1,96-1,91 (m, 2H), 1,73-1,65 (m, 2H), 1,24-1,20
(m, 1H), 0,59-0,83 (m, 2H), 0,53-0,49 (m, 2H), 0,23-0,11 (m, 2H). EM: (M"H m/z
=420,1).
EJEMPLO 56
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1-ciclopentil-6-[(3,4-trans)-4-ciclopropil-1-(quinoxalin-6-ilmetil)pirrolidin-3-

il]-1,5-dihidro-4H-pirazolo[3.4-d]pirimidin-4-ona
(Rag)

oy é@

El compuesto del titulo se proporciond siguiendo el procedimiento para
5 la preparaciéon de 1-ciclopentil-6-[(3S,4S)-4-metilpirrolidin-3-il]-1H-pirazolo[3,4-
d]pirimidin-4(5H)-ona, pero sustituyendo por 1-ciclopentil-6-[(3,4-trans)-4-
ciclopropilpirrolidin-3-il]-1H-pirazolo[3,4-d]pirimidin-4(56H)-ona y quinoxalin-6-
carbaldehido. 400 MHz RMN "H (CDCl3) & 8,82 (s, 2H), 8,14 (d, J= 8,7 Hz, 1H),
8,00 (s, 2H), 7,96-7,94 (m, 1H), 5,16-5,09 (m, 1H), 3,98-3,95 (m, 2H), 3,35 (t,
10 J= 8,3 Hz, 1H), 3,15-3,08 (m, 2H), 2,70 (m, 1H), 2,27 (m, 1H), 2,15-1,88 (m,
6H), 1,74-1,62 (m, 3H), 0,91-0,87 (m, 1H), 0,55-0,47 (m, 2H), 0,21-0,09 (m,

2H). EM: (M*H m/z = 456,1).

EJEMPLO 57

1-ciclopentil-6-[(3.4-trans)-4-ciclopropil-1-metilpirrolidin-3-il}-1,5-dihidro-

15  4H-pirazolo[3.4-d]pirimidin-4-ona

El compuesto del titulo se proporciond siguiendo el procedimiento para
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la preparacién de 1-ciclopentil-6-[(3S,4S)-4-metilpirrolidin-3-il]-1H-pirazolo[3,4-
d]pirimidin-4(5H)-ona, pero sustituyendo por 1-ciclopentil-6-[(3,4-trans)-4-
ciclopropilpirrolidin-3-il]-1H-pirazolo[3,4-d]pirimidin-4(5H)-ona y formaldehido.
400 MHz RMN "H (CDCls) 5 8,01 (s, 1H), 5,19-5,11 (m, 1H), 3,31 (d, J= 8,7 Hz,
1H), 3,14-3,13 (m, 1H), 3,06 (d, J= 9,9 Hz, 1H), 2,57 (m, 1H), 2,43 (s, 3H), 2,14-
1,91 (m, 7H), 1,75-1,64 (m, 3H), 0,91-0,82 (m, 1H), 0,53-0,50 (m, 2H), 0,20-
0,14 (m, 2H). EM: (M'H m/z = 328,2).
EJEMPLO 58
6-[(3.4-trans)-1-bencil-4-metilpirrolidin-3-il]-1-etil-1,5-dihidro-4H-

pirazolo[3.4-d]pirimidin-4-ona

I3
same
o

El compuesto del titulo se proporcioné siguiendo el procedimiento para
la preparacion de 6-[(3,4-trans)-1-bencil-4-metilpirrolidin-3-il]-1-(2-metoxifenil)-
1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona, pero sustituyendo por 5-amino-1-
etil-1H-pirazol-4-carboxamida. 400 MHz RMN "H (CDCl,) & 8,02 (s, 1H), 7,42-
7,27 (m, 5H), 4,38-4,30 (m, 2H), 3,83-3,80 (m, 1H), 3,63-3,59 (m, 1H), 3,49-
3,35 (m, 1H), 2,99 (d, J= 10,3 Hz, 1H), 2,83-2,80 (m, 1H), 2,55-2,50 (m, 1H),
2,44-2,378 (m, 1H), 1,95-1,90 (m, 1H), 1,47 (t, J= 7,1 Hz, 3H), 1,22 (t, J= 10,3
Hz, 3H). EM: (M'H m/z = 338,1).

EJEMPLO 59
(a) 6-((3S.4S)-4-etilpirrolidin-3-il)-1-isopropil-1H-pirazolo[3.4-d]pirimidin-
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El compuesto del titulo se proporcioné siguiendo el procedimiento para
la preparaciéon de 1-ciclopentil-6-[(3S,4S)-4-metilpirrolidin-3-il]-1H-pirazolo[3,4-
d]pirimidin-4(5H)-ona, pero sustituyendo por 6-[(3S,4S)-1-bencil-4-etilpirrolidin-
3-il]-1-isopropil-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona. 400 MHz RMN 'H
(CDs0D) 6 8,02 (s, 1H), 5,10 (m, 1H), 3,78-3,60 (m, 3H), 3,32-3,28 (m, 1H),
3,10 (m, 1H), 2,62 (m, 1H), 1,65 (m, 1H), 1,58 (m, 1H), 1,49 (dd, J= 6,6, 1,7 Hz,
6H), 0,97 (t, J= 7,5 Hz, 3H). EM: (M*H m/z = 276,1).

(b) 6-{(3.4-trans)-4-etil-1-[(2-metilpirimidin-5-i)metillpirrolidin-3-il}-1-

isopropil-1,5-dihidro-4H-pirazolo[3.4-d]pirimidin-4-ona

El compuesto del titulo se proporciond siguiendo el procedimiento para
la preparacién de 1-ciclopentil-6-[(3S,4S)-4-metilpirrolidin-3-il]-1H-pirazolo[3,4-
d]pirimidin-4(5H)-ona, pero sustituyendo por 6-((3S,4S)-4-etilpirrolidin-3-il)-1-
isopropil-1H-pirazolo[3,4-d]pirimidin-4(5H)-ona y 2-metilpirimidin-5-
carbaldehido. 400 MHz RMN 'H (CDCI3) & 10,8 (sa, 1H), 8,62 (s, 2H), 8,01 (s,
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1H), 5,00-4,93 (m, 1H), 3,66 (s, 2H), 3,25-3,20 (m, 1H), 3,02 (d, J= 9,9 Hz, 1H),
2,95-2,92 (m, 1H), 2,70 (s, 3H), 2,62-2,58 (m, 1H), 2,28-2,23 (m, 1H), 1,98 (1,
J= 8,7 Hz, 1H), 1,62-1,52 (m, 1H), 1,48 (t, J= 6,6 Hz, 6H), 1,46-1,42 (m, 1H),
3,08 (t, J= 7,5 Hz, 3H). EM: (M*H m/z = 382,2).
EJEMPLO 60
(a) 1-(tetrahidro-2H-piran-4-il)hidrazina

H?N\NH

o

A una disolucién de tetrahidropiran-4-ona (71,6 g, 715 mmol) en metanol
(2 1) se anadié terc-butilcarbazato (100 g, 768 mmol) a temperatura ambiente.
La mezcla se agitd a temperatura ambiente durante 20 h. La mezcla de
reaccion se concentré a presién reducida hasta sequedad para dar un sélido
blanco (154 g). A una suspension del sélido blanco (154 g, 715 mmol) en agua
(1 1) se afiadié acido acético (500 ml, 8,73 mol) y la mezcla se agité durante 30
min para obtener una disolucion transparente. A esta disolucién se afiadi6é poco
a poco NaCNBHj; soélido (44,5 g 708 mmol). La mezcla se agité a temperatura
ambiente durante 2 h. A continuacién, la mezcla se transfiri6 a un matraz de 12
[, se enfridé hasta 0°C y se inactivé con NaOH 1 N (8,73 |, 8,73 mol). La mezcla
se extrajo con CH,Cl, (3 x 3 I) y se secd sobre Na,SO,. La fase organica se
filtr6 y se concentré para dar un sélido blanco (164 g, contiene ~15% de
derivado de N-acetil-N'-Boc-hidrazina). La cromatografia [silice, acetato de
etilo/MeOH (95:5)] dio 94 g de boc-hidrazina pura al 90%. Una disolucién de

boc-hidrazina (50 g, 231 mmol) en metanol (500 ml) se afiadié a una disolucion
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de HCI en dioxano (462 ml, 1,85 mol, 4,0 M). La mezcla se agité a temperatura
ambiente durante la noche. La concentracién de la mezcla de reaccion a
presién reducida dio el compuesto del titulo como un sélido blanco (43 g, 98%).
400 MHz RMN 'H (DMSO) & 3,85-3,82 (m, 2H), 3,27-3,21 (m, 2H), 3,13-3,05
(m, 1H), 1,88-1,84 (m, 2H), 1,48-1,38 (m, 2H). EM: (M*H m/z = 117,2).

(b) 5-amino-1-(tetrahidro-2H-piran-4-il)-1H-pirazol-4-carbonitrilo

N

@

A una mezcla de diclorhidrato de 1-(tetrahidro-2H-piran-4-il)hidrazina (18
g, 96 mmol) en 200 ml de EtOH se afadié Et;N (30 g, 40 ml, 288 mmol) a 0°C
(bafio de hielo). La mezcla resultante se agité durante 1 h, luego se afiadi6
lentamente una disolucion de 2-(etoximetilen)malononitrilo (12 g, 96 mmol) en
100 ml de EtOH para mantener la temperatura de reacciéon por debajo de 5°C.
Esta mezcla se agitd a temperatura ambiente durante la noche y luego se
calenté a reflujo durante 2 h. Después de eliminarse el diéolvente a vacio, el
residuo se lavé con 300 ml de agua. El sélido se recogid, se lavo con 200 ml de
agua adicionales, 200 ml de 1:1 de hexano y éter, se sec6 para dar 17 g de
solido amarillo. 400 MHz RMN 'H (CD3;0D) & 7,71 (s, 1H), 4,29-4,21 (m, 1H),
4,02 (dd, J= 11,6, 4,6 Hz, 2H), 3,28 (t, J= 1,7 Hz, 2H), 2,12-2,02 (m, 2H), 1,80-
1,76 (m, 2H). EM: (M"H m/z = 193,1).

(c) 5-amino-1-(tetrahidro-2H-piran-4-il)-1H-pirazol-4-carboxamida
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Una disolucién con agitacion de 5-amino-1-(tetrahidro-2H-piran-4-il)-1H-
pirazol-4-carbonitrilo (~228 mmol) en etanol (300 ml) se traté con H,O, acuosa
al 35% (100 ml) seguido por amoniaco acuoso (300 ml). La mezcla de reaccion
se agitdé durante 48 h a temperatura ambiente y luego se inactivé con tiosulfato
de sodio saturado ac (800 ml) y se concentré a presion reducida para eliminar
la mayoria del etanol. El sélido resultante se elimind mediante filtracion y se
lavé con agua (2 x 200 mi) y éter (2 x 150 ml). El sélido se secd a vacio hasta
peso constante (31 g, 65% de rendimiento durante 2 etapas). 400 MHz RMN H
(CD50D) 6 7,67 (s, 1H), 4,27-4,21 (m, 1H), 4,03 (dd, J= 11,6, 4,6 Hz, 2H), 3,28
(t, J=1,7 Hz, 2H), 2,14-2,04 (m, 2H), 1,81-1,78 (m, 2H). EM: (M*'H m/z = 382,2).

(d) 6-[(3.4-trans)-1-bencil-4-metilpirrolidin-3-il]-1-(tetrahidro-2H-piran-4-
i)-1,5-dihidro-4H-pirazolo[3.4-d]pirimidin-4-ona

@D

Q

A una mezcla de 5-amino-1-(tetrahidro-2H-piran-4-il-1H-pirazol-4-
carboxamida (6,0 g, 28,54 mmol) y (3,4-trans)-1-bencil-4-metilpirrolidin-3-
carboxilato de metilo (13,3 g, 57,08 mmol) se anadieron tamices moleculares

(granulos). A la mezcla con agitacion se afiadié una disoluciéon 1,0 M de -BuOK
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en THF (57,1 ml, 57,08 mmol) y la mezcla resultante se calenté a reflujo bajo
una atmésfera de nitrégeno con agitacion vigorosa durante la noche. El analisis
de la mezcla de reaccién por EM/CL indicé el consumo del material de partida.
La mezcla de reaccién se enfri6 hasta temperatura ambiente y los sélidos se
5 eliminaron mediante filtracién. Los sélidos se lavaron con EtOAc (2 x) y los
filtrados combinados se concentraron a presion reducida. El resto se repartié
entre CH,CIl; y H;O y las fases acuosas y organicas se separaron. La fase
acuosa se extrajo con CHxCl, (1 x) y los extractos organicos combinados se
secaron sobre Na,SO,, se filtraron y se concentraron a presién reducida. El
10 residuo restante se purifico mediante cromatografia (gel de silice, 1% de Et;N
en EtOAc) para dar el compuesto del titulo (7,8 g, 70% de rendimiento) como
un sélido blanquecino. 400 MHz RMN 'H (CDCls) 8 8,02 (s, 1H), 7,39-7,25 (m,
6H), 4,83-4,75 (m, 1H), 4,14-4,09 (m, 2H), 3,82 (m, 1H), 3,62-3,54 (m, 3H),
3,39-3,37 (m, 1H), 3,00 (m, 1H), 2,83 (m, 1H), 2,66-2,27 (m, 4H), 2,10-1,83

15 (m,3H), 1,20 (d, J= 6,6 Hz, 3H). EM: (M*H m/z = 394,2).

EJEMPLO 61
6-[(3S.4S)-1-bencil-4-metilpirrolidin-3-il]-1-(tetrahidro-2H-piran-4-il)-1,5-

dihidro-4H-pirazolo[3 4-d]pirimidin-4-ona

20 El racemato del ejemplo 60 se separd en una columna de HPLC quiral

Chiralcel OD-H, fase mévil 70/30 heptano/EtOH, tgr = 11,465, para proporcionar
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el enantidmero. 400 MHz RMN 'H (CDCl3) & 8,02 (s, 1H), 7,39-7,25 (m, 6H),
4,82-4,76 (m, 1H), 4,14-4,09 (m, 2H), 3,82-3,79 (m, 1H), 3,62-3,54 (m, 3H),
3,37 (d, J= 8,7 Hz, 1H), 3,00 (d, J= 9,9 Hz , 1H), 2,79 (dd, J= 6,3, 2,5 Hz , 1H),
2,52-2,48 (m, 1H), 2,42-2,30 (m, 3H), 1,94-1,82 (m, 3H), 1,20 (d, J= 6,6 Hz,
3H). EM: (M*H m/z = 394,2).

EJEMPLO 62

(a) (3.4-trans)-1-bencil-4-(2,2,2-trifluoroetil)pirrolidin-3-carboxilato de etilo

El compuesto del titulo se proporcioné siguiendo el procedimiento para
la preparacion de (3,4-trans)-1-bencil-4-metilpirrolidin-3-carboxilato de metilo,
pero sustituyendo por (E)-5,5,5-trifluoropent-2-enoato de metilo. 400 MHz RMN
'H (CDCls) & 7,32-7,21 (m, 5H), 4,18-4,10 (m, 2H), 3,67-3,55 (m, 2H), 2,90-2,63
(m, 4H), 2,43-2,34 (m, 2H), 2,24-2,15 (m, 1H), 1,27-1,22 (m, 3H), 0,88-0,85 (m,
1H).

(b) 6-[(3,4-trans)-1-bencil-4-(2,2,2-trifluoroetil)pirrolidin-3-il]-1-ciclopentil-
1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona
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El compuesto del titulo se proporciond siguiendo el procedimiento para
la preparacion de 6-[(3,4-trans)-1-bencil-4-metilpirrolidin-3-il}-1-(2-metoxifenil)-
1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona, pero sustituyendo por 5-amino-1-
ciclopentil-1H-pirazol-4-carboxamida y (3,4-trans)-1-bencil-4-(2,2,2-
trifluoroetil)pirrol_idin-3-carboxilato de etilo. 400 MHz RMN 'H (CDCl5) & 8,02 (s,
1H), 7,36-7,26 (m, 5H), 5,12-5,08 (m, 1H), 3,85-3,81 (m, 1H), 3,60-3,57 (m,
1H), 3,42 (t, J= 8,3 Hz, 1H), 3,02-2,96 (m, 2H), 2,64 (m, 1H), 2,53-2,44 (m, 2H),
2,34-1,89 (m, 6H), 1,81-1,62 (m, 4H).

EJEMPLO 63

(a) 1-(4.4-difluorociclohexil)hidrazina

A una disolucion de 4,4-difluorociclohexanol (0,9 g) en tolueno se afadio
trifenilfosfina (2,6 g) y di-t-butildiazacarboxalato (1,82 g) y la mezcla de reaccién
se agité durante 18 h. La mezcla de reaccién se concentré y se afadié metanol -
(13 mi). A la disolucién de metanol se anadié HCI en dioxano (4 M, 13 ml). La
mezcla de reaccidn se agitoé durante 3 h y se concentré. La mezcla de reaccién

se repartié entre agua y acetato de etilo. Las fases se separaron y la fase
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acuosa se extrajo 3x con acetato de etilo. La fase organica se sec6 con sulfato
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de magnesio, se filtr6 y se concentrd. El compuesto del titulo se usé sin

purificacion en la preparacion de 5-amino-1-(4,4-difluorociclohexil)-1H-pirazol-4-

carbonitrilo. 400 MHz RMN "H (CD;0D) & 2,15-2,07 (m, 4H), 2,00-1,81 (m, 2H),
5 1,68-1,58 (m, 2H). (M*H m/z = 279,0).

b) 5-amino-1-(4,4-difluorociclohexil}-1H-pirazol-4-carbonitrilo

NC

HN

@ F

¢

El compuesto del titulo se proporcioné siguiendo el procedimiento para

la preparacion de 5-amino-1-(2-metoxifenil)-1H-pirazol-4-carbonitrilo, pero

10  sustituyendo por 1-(4,4-difluorociclohexil)hidrazina. 400 MHz RMN 'H (CDCl5) &
7,5 (m, 1H), 3,90 (m, 1H), 2,40-1,00 (m, 8H).

(c) 5-amino-1-(4.4-difluorociclohexil)-1H-pirazol-4-carboxamida

9

N

. (3

El compuesto del titulo se proporcioné siguiendo el procedimiento para
15 la preparacion de 5-amino-1-(2-metoxifenil)-1H-pirazol-4-carboxamida, pero
sustituyendo por 5-amino-1-(4,4-difluorociclohexit)-1H-pirazol-4-carbonitrilo. 400

MHz RMN "H (CD;OD) & 8,01 (s, 1H), 4,19 (m, 1H), 2,22-1,90 (m, 8H).

(d) 6-[(3.4-trans)-1-bencil-4-metilpirrolidin-3-il]-1-(4.4-difluorociclohexil)-
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1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona

Y

-
O ,
El compuesto del titulo se proporcioné siguiendo el procedimiento para
la preparacion de 6-[(3,4-trans)-1-bencil-4-metilpirrolidin-3-il]-1-(2-metoxifenil)-
5 1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona, pero sustituyendo por 5-amino-1-
(4,4-difluorociclohexil)-1H-pirazol-4-carboxamida. 400 MHz RMN 'H (CDCl5) &
8,00 (s, 1H), 7,40-7,25 (m, 5H), 4,73-4,67 (m, 1H), 3,85-3,82 (m, 1H), 3,64-3,61
(m, 1H), 3,38 (t, J= 8,7 Hz, 1H), 3,00 (m, 1H), 2,83 (m, 1H), 2,56-2,52 (m, 1H),
2,43-2,25 (m, 5H), 2,04-1,90 (m, 5H), 1,20 (d, J= 7,1 Hz, 3H). EM: (M"H m/z =
10 428,1).
EJEMPLO 64

(a) 5-amino-1-(2,2 2-trifluoroetil)-1H-pirazol-4-carbonitrilo

it L
a 1

El compuesto del titulo se proporcioné siguiendo el procedimiento para

15 la preparaciéon de 5-amino-1-(2-metoxifenil)-1H-pirazol-4-carbonitrilo, pero

sustituyendo por 1-(2,2,2-trifluoroetil)hidrazina. 400 MHz RMN 'H (CDCls) &
7,60 (s, 1H), 4,59 (m, 2H), 4,40 (sa, 2H).

(b) 5-amino-1-(2,2,2-trifluoroetil)-1H-pirazol-4-carboxamida
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El compuesto del titulo se proporcioné siguiendo el procedimiento para
la preparacion dé 5-amino-1-(2-metoxifenil)-1H-pirazol-4-carboxamida, pero
sustituyendo por 5-amino-1-(2,2,2-trifluoroetil)-1H-pirazol-4-carbonitrilo. 400
MHz RMN 'H (DMSO) 6 7,75 (s, 1H), 7,30 (sa, 1H), 6,78 (sa, 1H) 6,58 (m, 2H),
4,88 (m, 2H).
(c) 6-[(3.4-trans)-1-bencil-4-metilpirrolidin-3-il]-1-(2,2,2-trifluoroetil)-1,5-

dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona

(ws)
ol

F

El compuesto del titulo se proporcioné siguiendo el procedimiento para
la preparacion de 6-[(3,4-trans)-1-bencil-4-metilpirrolidin-3-il}-1-(2-metoxifenil)-
1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona, pero sustituyendo por 5-amino-1-
(2,2,2-trifluoroetil)-1 H—piraqu-4-carboxamida. 400 MHz RMN 'H (CDCl3) 5 8,15
(s, 1H), 7,59-7,57 (m, 2H), 7,44-7,41 (m, 3H), 4,96-4,88 (m, 2H), 4,22-4,11 (m,
2H), 3,57-3,37 (m, 4H), 2,85 (m, 2H), 1,26-1,23 (m, 3H). EM: (M'H m/z =
392,1).

~ EJEMPLO 65
1-isopropil-6-[(3S,4S)-4-metil-1-(1,5-naftiridin-4-ilmetil)pirrolidin-3-il]-1.5-
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dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona

' :
=/
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El compuesto del titulo se proporciond siguiendo el procedimiento para
la preparacion de 1-ciclopentil-6-{(3,4-trans)-4-metil-1-(piridin-3-ilmetil)pirrolidin-
5  3-il]-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona, pero sustituyendo por 1-
isopropil-6-[(3S,4S)-4-metilpirrolidin-3-il]- 1H-pirazolo[3,4-d]pirimidin-4(5H)-ona y
1,5-naftiridin-4-carbaldehido. 400 MHz RMN 'H (CDCl3) § 9,09-9,08 (m, 1’H),
8,95-8,87 (m, 1H), 8,44-8,39 (m, 1H), 8,00 (s, 1H), 7,73-7,70 (m, 1H), 7,67-7,64
(m, 1H), 5,00-4,96 (m, 1H), 4,56-4,53 (m, 1H), 4,33-4,29 (m, 1H), 3,34 (t, J= 8,3
10 Hz, 1H), 3,19 (d, J= 9,5 Hz, 1H), 2,91-2,82 (m, 2H), 2,47-2,43 (m, 1H), 2,12 (t,
J= 8,3 Hz, 1H), 1,48 (dd, J= 9,9, 6,6 Hz, 6H), 1,18 (d, J= 7,1 Hz, 3H). EM: (M'H
m/z = 404,2). |
EJEMPLO 66
1-isopropil-6-[(3S,4S)-4-metil-1-(1,8-naftiridin-4-iimetil)pirrolidin-3-il]-1,5-

15 dihidro-4H-pirazolo[3.4-d]pirimidin-4-ona
(ans)
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El compuesto del titulo se proporciond siguiendo el procedimiento para
la preparacion de 1-ciclopentil-6-[(3,4-trans)-4-metil-1-(piridin-3-ilmetil)pirrolidin-
3-il]-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona, pero sustituyendo por 1-
isopropil-6-[(3S,4S)-4-metilpirrolidin-3-il}-1H-pirazolo[3,4-d]pirimidin-4(5H)-ona y
1,8-naftiridin-4-carbaldehido. 400 MHz RMN "H (CDCls) & 9,15(dd, J= 4,1, 1,7
Hz, 1H), 9,07 (d, J= 4,6 Hz, 1H), 8,69 (dd, J= 8,3, 1,66 Hz, 1H), 7,99 (s, 1H),
7,69-7,65 (m, 1H), 7,46 (d, J= 4,6 Hz, 1H), 5,00-4,93 (m, 1H), 4,14 (s, 3H), 3,26
(t, J= 8,3 Hz , 1H), 3,03 (d, J= 9,5 Hz , 1H), 2,92-2,90 (m, 1H), 2,80-2,76 (m,
1H), 2,52-2,43 (m, 1H), 1,50-1,46 (m, 6H), 1,20 (d, J= 6,6 Hz, 3H). EM: (M'H
miz = 404,1). |

- EJEMPLO 67
1-isopropil-6-[(3S.4S5)-4-metil-1-(quinolin-4-iimetil)pirrolidin-3-il]-1,5-

dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona

_'__.
ot

]

El compuesto del titulo se proporciond siguiendo el procedimiento para
la preparacion de 1-ciclopentil-6-[(3,4-trans)-4-metil-1-(piridin-3-ilmetil)pirrolidin-
3-il]-1,5-dihidro-4H-pirazolo[3,4-d}pirimidin-4-ona, pero sustituyendo por 1-
isopropil-6-[(3S,4S)-4-metilpirrolidin-3-il]-1H-pirazolo[3,4-d]pirimidin-4(5H)-ona y
quinolin-4-carbaldehido. 400 MHz RMN 'H (CDCI,) & 10,63 (sa, 1H), 8,85 (d, J=
4,6 Hz, 1H), 8,26-8,24 (m, 1H), 8,13-8,11 (m, 1H), 7,99 (s, 1H), 7,77-7,69 (m,
2H), 7,39 (d, J= 4,6 Hz, 1H), 5,00-4,94 (m, 1H), 4,13 (d, J= 3,3 Hz, 2H), 3,32 (t,
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J= 8,3 Hz, 1H), 3,06 (d, J= 9,5 Hz, 1H), 2,89-2,87 (m, 1H), 2,74-2,70 (m, 1H),
2,46-2,42 (m, 1H), 2,04 (t, J= 8,7 Hz, 1H), 1,48 (dd, J= 12,9, 7,1 Hz, 6H), 1,20
(d, J= 7,1 Hz, 3H). EM: (M'H m/z 403,2).
EJEMPLO 68
1-isopropil-6-[(3S,4S)-4;metil-1-(pirido[2,3-bJpirazin-8-ilmetil)pirrolidin-3-
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ill-1,5-dihidro-4H-pirazolo[3.4-d]pirimidin-4-ona

a
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El compuesto del titulo se proporciond siguiendo el procedimiento para
la preparacion de 1-ciclopentil-6-[(3,4-trans)-4-metil-1-(piridin-3-iimetil)pirrolidin-
3-il]-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona, pero sustituyendo por 1-
isopropil-6-[(3S,4S)-4-metilpirrolidin-3-il]-1H-pirazolo[3,4-d]pirimidin-4(5H)-ona y
pirido[2,3-b]pirazin-8-carbaldehido. 400 MHz RMN 'H (CDCls) & 10,00 (sa, 1H),
9,16-9,10 (m, 3H), 8,00 (s, 1H), 7,78 (m, 1H), 5,00-4,97 (m, 1H), 4,63-4,58 (m,
1H), 4,34-4,18 (m, 1H), 3,30 (m, 1H), 3,27 (m, 1H), 2,92-2,77 (m, 2H), 2,49-2,38
(m, 1H), 2,09-1,97 (m, 1H), 1,48 (dd, J= 10,8, 6,6 Hz, 6H), 1,20 (d, J= 6,6 Hz,
3H). EM: (M"H m/z 405,2).

EJEMPLO 69
1-isopropil-6-{(3.4-trans)-1-[(6-metoxi-1,5-naftiridin-4-il)metil]-4-

metilpirrolidin-3-il}-1.5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona
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El compuesto del titulo se proporciond siguiendo el procedimiento para
la preparacion de 1-ciclopentil-6-[(3,4-trans)-4-metil-1-(piridin-3-ilmetil)pirrolidin-
3-il}-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona, pero sustituyendo por 1-
isopropil-6-[(3,4-trans)-4-metilpirrolidin-3-il]-1H-pirazolo[3,4-d]pirimidin-4(5H)-
ona y 6-metoxi-1,5-naftiridin-4-carbaldehido. 400 MHz RMN 'H (CDCIs) & 8,78
(d, J= 4,6 Hz, 1H), 8,21 (d, J= 9,1 Hz, 1H), 8,01 (s, 1H), 7,63 (m, 1H), 7,17 (d,
J=9,1 Hz, 1H), 5,01-4,95 (m, 1H), 4,4 (m, 1H), 4,07 (s, 3H), 3,48 (m, 1H), 3,18
(m, 1H), 2,89-2,75 (m, 2H), 2,43 (m, 1H), 2,10-2,08 (m, 2H), 1,49 (dd, J= 11,6,
6,6 Hz, 6H), 1,21 (d, J= 6,6 Hz, 3H). EM: (M'H m/z 434,2).

EJEMPLO 70

6-{(3,4-trans)-1-[(8-fluoroquinolin-2-il)metil]-4-metilpirrolidin-3-il}-1-

isopropil-1,5-dihidro-4H-pirazolo[3.4-d]pirimidin-4-ona
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El compuesto del titulo se proporcioné siguiendo el procedimiento para

la preparacion de 1-ciclopentil-6-[(3,4-trans)-4-metil-1-(piridin-3-ilmetil)pirrolidin-
3-i|]-1,5-dihidro-4H-pirazoIo[3,4-d]pirimidin-4-ona, pero sustituyendo por 1-
isopropil-6-[(3,4-trans)-4-metilpirrolidin-3-il]-1H-pirazolo[3,4-d]pirimidin-4(5H)-
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ona y 8-fluoroquinolin-2-carbaldehido. 400 MHz RMN 'H (CDCls) & 8,27-8,25
(m, 1H), 8,04 (s, 1H), 7,86 (m, 1H), 7,66-7,60 (m, 1H), 7,50-7,38 (m, 2H), 5,04-
4,97 (m, 1H), 4,30 (m, 1H), 4,18 (m, 1H), 3,47 (m, 2H), 3,28 (m, 1H), 3,00 (m,
1H), 2,59 (m, 1H), 2,40 (m, 1H), 1,50 (dd, J= 11,2, 6,6 Hz, 6H), 1,22 (d, J= 7,1
Hz, 3H). EM: (M*H m/z 421,2).

 EJEMPLO 71

1-isopropil-6-{(v)-1-[(6-metoxiguinolin-4-il)metil]-4-metilpirrolidin-3-il}-1.5-

dihidro-4H-pirazolo[3.4-d]pirimidin-4-ona

Q.

El compuesto del titulo se proporcioné siguiendo el procedimiento para
la preparacion de 1-ciclopentil-6-[(3,4-trans)-4-metil-1-(piridin-3-iimetil)pirrolidin-
3-il]-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona, pero sustituyendo por 1-
isopropil-6-[(3,4-trans)-4-metilpirrolidin-3-il]-1H-pirazolo[3,4-d]pirimidin-4(5H)-
ona y 6-metoxiquinolin-4-carbaldehido. 400 MHz RMN 'H (CDs0OD) & 8,87 (d,
J= 5,0 Hz, 1H), 8,08 (d, J= 9,5 Hz, 1H), 8,00-7,95 (m, 2H), 7,70 (d, J= 2,5 Hz,
1H), 7,61 (d, J= 2,9 Hz, 1H), 5,03-4,97 (m, 1H), 4,08 (s, 3H), 4,08-4,02 (m, 3H),
3,91-3,86 (m, 2H), 3,46-3,41 (m, 1H), 3,33 (s, 1H), 2,94 (m, 1H), 1,48 (d, J= 71
Hz, 3H), 1,42 (d, J= 6,6 Hz, 3H), 1,21 (d, J= 6,6 Hz, 3H). EM: (M*H m/z 433,2).

EJEMPLO 72

(a) 5-amino-1-ciclobutil-1H-pirazol-4-carbonitrilo
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El compuesto del titulo se proporcioné siguiendo el procedimiento para
la preparacion de 5-amino-1-(2-metoxifenil)-1H-pirazol-4-carbonitrilo, pero
sustituyendo por 1-ciclobutilhidrazina. 400 MHz RMN 'H (CDCls) 8 7,50 (s, 1H),
4,48-4,40 (m, 1H), 4,23 (m, 2H), 2,70-2,58 (m, 2H), 2,48-2,35 (m, 2H), 1,97-
1,79 (m, 2H). EM: (M'H m/z 163,1).

(b) 5-amino-1-ciclobutil-1H-pirazol-4-carboxamida

El compuesto del titulo se proporcioné siguiendo el procedimiento para
la preparacion de 5-amino-1-(2-metoxifenil)-1H-pirazol-4-carboxamida, pero
sustituyendo por 5-amino-1-ciclobutil-1H-pirazol-4-carbonitrilo. 400 MHz RMN
'H (CD;0D) 8 7,71 (s, 1H), 4,71-4,55 (m, 1H), 2,61-2,50 (m, 2H), 2,46-2,31 (m,
2H), 1,89-1,83 (m, 2H).

(c) 6-[(3.4-trans)-1-bencii-4-metilpirrolidin-3-il]-1-ciclobutil-1,5-dihidro-4H-

pirazolo[3,4-d]pirimidin-4-ona

)
& &
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El compuesto del titulo se proporcioné siguiendo el procedimiento para
la preparacion de 6-[(3,4-trans)-1-bencil-4-metilpirrolidin-3-il]-1-(2-metoxifenil)-
1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona, pero sustituyendo por 5-amino-1-
ciclobutil-1H-pirazol-4-carboxamida. 400 MHz RMN 'H (CDCls) & 8,03 (d, J=
3,32 Hz, 1H), 7,35-7,24 (m, 5H), 5,25-5,20 (m, 1H), 3,79-3,57 (m, 3H), 3,36-
3,32 (m, 1H), 2,98 (d, J= 9,9 Hz, 1H), 2,80-2,60 (m, 3H), 2,53-2,38 (m, 3H),
1,92-1,79 (m, 3H), 1,25-1,12 (m, 3H). EM: (M"H m/z 464,2).

EJEMPLO 73
(@) 6-[(3S,4S)-4-metilpirrolidin-3-il]-1-(tetrahidro-2H-piran-4-il)- 1H-

pirazolo[3,4-d]pirimidin-4(5H)-ona

a3
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Se disolvid  6-[(3S,4S)-1-bencil-4-metilpirrolidin-3-il]-1-(tetrahidro-2H-
piran-4-il)-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona (5,6 g) en 100 ml de
metanol y se afiadié a una botella de Parr. Se afiadié hidréxido de paladio (3,76
g) junto con 3,56 ml de acido clorhidrico concentrado. La mezcla de reaccion se
colocd en un hidrogenador a 40 psi (276 KPa) de H, durante 18 h. La mezcla
de reaccion se filtr6 a través de Celite y se concentré para proporcionar 4,47 g
del compuesto del titulo como la sal de cloruro de hidrégeno. 400 MHz RMN H
(CD;0D) & 8,03 (s, 1H), 4,49 (m, 1H), 4,09-4,06 (m, 2H), 3,74-3,57 (m, 4H),
3,24 (m, 1H), 3,05 (m, 1H), 2,89 (m, 1H), 2,77 (m, 1H), 2,30 (m, 2H), 1,90 (m,
2H), 1,22 (d, J= 6,6 Hz, 3H). EM: (M"H m/z = 304,2).

(b) 6-{(3S,4S)-4-metil-1-[(2-metilpirimidin-5-il)metil]pirrolidin-3-il}-1-




10

15

128

(tetrahidro-2H-piran-4-il)-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona

R
\C@d O
e

A una disolucién de clorhidrato de 6-[(3S,4S)-4-metilpirrolidin-3-if}-1-
(tetrahidro-2H-piran-4-il)-1H-pirazolo[3,4-d]pirimidin-4(5H)-ona (493 mg) en 1,2-
dicloroetano (10 ml) se afadi6 acido acético (174 mg), 2-metilpirimidin-5-
carbaldehido (236 mg) y triacetoxiborohidruro de sodio (635 mg). La mezcla de
reacci()h se calenté a 50°C durante la noche. La mezcla de reaccion se
concentré sobre gel de silice y se purificé mediante cromatografia CombiFlash
para proporcionar el compuesto del titulo (146 mg). 400 MHz RMN 'H (CDCls) &
8,63 (s, 2H), 8,01 (s, 1H), 4,82-4,76 (m, 1H), 4,12-4,08 (m, 2H), 3,68 (d, J= 5,0
Hz, 3H), 3,64-3,54 (m, 2H), 3,28 (t, J= 8,3 Hz, 1H), 3,04 (d, J= 9,9 Hz, 1H),
2,89-2,86 (m, 1H), 2,71 (s, 3H), 2,66-2,62 (m, 1H), 2,49-2,27 (m, 3H), 1,97 (t,
J= 7,9 Hz, 1H), 1,91-1,83 (m, 2H), 1,19 (d, J= 7,05 Hz, 3H). EM: (M'"H m/z
410,2)..

EJEMPLO 74
6-{(3.4-trans)-4-etil-1-[(2-metilpirimidin-5-il)metillpirrolidin-3-il}-1-

(tetrahidro-2H-piran-4-i)-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona
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El compuesto del titulo se proporcioné siguiendo el procedimiento para
la preparacion de 6-{(3S,4S)-4-metil-1-[(2-metilpirimidin-5-il)metil]pirrolidin-3-if}-
1-(tetrahidro-2H-piran-4-il)-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona,  pero

5 sustituyendo por clorhidrato de 6-[(3,4-trans)-4-etilpirrolidin-3-il]-1-(tetrahidro-

2H-piran-4-il)-1H-pirazolo[3,4-d]pirimidin-4(5H)-ona. 400 MHz RMN 'H (CDCl3)

5 10,55 (sa, 1H), 8,64 (s, 2H), 8,01 (s, 1H), 4,81-4,73 (m, 1H), 4,11-4,09 (m,

2H), 3,68 (s, 2H), 3,61-3,53 (m, 2H), 3,28 (t, J= 8,7 Hz, 1H), 3,03 (d, J= 9,9 Hz,

1H), 2,94-2,92 (m, 1H), 2,71 (s, 3H), 2,57-2,53 (m, 1H), 2,40-2,20 (m, 3H), 1,96

10 (t, J= 8,7 Hz, 1H), 1,89-1,84 (m, 2H), 1,64-1,57 (m, 1H), 1,52-1,44 (m, 1H), 0,91
(t, J= 7,1 Hz, 3H). EM: (M'H m/z 424,3).

EJEMPLO 75
6-{(3S,4S)-4-metil-1-[(5-metilpirazin-2-il)metil]pirrolidin-3-il}- 1-(tetrahidro-

2H-piran-4-il)-1.5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona

R

15 | g

El compuesto del titulo se proporciond siguiendo el procedimiento para
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la preparacion de 6-{(3S,4S)-4-metil-1-[(2-metilpirimidin-5-il)metil]pirrolidin-3-il}-
1-(tetrahidro-2H-piran-4-il)-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona,  pero
sustituyendo por 5-metilpirazin-2-carbaldehido. 400 MHz RMN 'H (CDCl3) &
8,53 (s, 1H), 8,47 (s, 1H), 8,03 (s, 1H), 4,83-4,79 (m, 1H), 4,12-4,03 (m, 2H),
3,78-3,75 (m, 1H), 3,61-3,55 (m, 2H), 3,46-3,40 (m, 1H), 3,12-3,09 (m, 1H),
2,87 (m, 1H), 2,64 (m, 1H), 2,53 (m, 2H), 2,47-2,28 (m, 4H), 2,16 (m, 2H), 1,91-
1,84 (m, 2H), 1,23-1,20 (m, 3H). EM: (M'H m/z 410,3).
EJEMPLO 76

6-{(3S,4S)-1-[(6-metoxipiridin-3-il)metil]-4-metilpirrolidin-3-il}-1-

(tetrahidro-2H-piran-4-il)-1,5-dihidro-4H-pirazolo[3.4-d]pirimidin-4-ona

{eos)
. # w",” 1,»//H "\

El compuesto del titulo se proporciond siguiendo el procedimiento para

la preparacion de 6-{(3S,4S)-4-metil-1-[(2-metilpirimidin-5-il)metil]pirrolidin-3-il}-
1-(tetrahidro-2H-piran-4-il)-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona,  pero
sustituyendo por 6-metoxinicotinaldehido. 400 MHz RMN 'H (CDCls) & 8,03 (d,
J= 2,1 Hz, 1H), 8,01 (s, 1H), 7,69 (dd, J= 8,7, 2,5 Hz, 1H), 7,77 (d, J= 8,7 Hz,
1H), 4,83-4,75 (m, 1H), 4,14-4,08 (m, 2H), 3,89 (s, 3H), 3,72-3,68 (m, 1H), 3,62-
3,3,54 (m, 3H), 3,33 (t, J= 8,3 Hz, 1H), 2,99 (d, J= 9,9 Hz, 1H), 2,84-2,82 (m,
1H), 2,57-2,53 (m, 1H), 2,43-2,27 (m, 3H), 1,95-1,82 (m,3H), 1,19 (d, J= 6,6 Hz,
3H). EM: (M"H m/z 425,3).
EJEMPLO 77
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6-[(3S,4S)-4-metil-1-(quinolin-3-ilmetil)pirrolidin-3-il]-1-(tetrahidro-2H-

piran-4-il)-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona

0,
) e, o "\
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El compuesto del titulo se proporcioné siguiendo el procedimiento para
la preparacion de 6-{(3S,4S)-4-metil-1-[(2-metilpirimidin-5-il)metil]pirrolidin-3-il}-
1-(tetrahidro-2H-piran-4-il)-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona,  pero
sustituyendo por quinolin-3-carbaldehido. 400 MHz RMN 'H (CDCls) & 8,86 (d,
J= 2,1 Hz, 1H), 8,27 (d, J= 1,7 Hz, 1H), 8,08-8,06 (m, 1H), 8,03 (s, 1H), 7,90-
7,57 (m, 1H), 7,70-7,66 (m, 1H), 7,56-7,52 (m, 1H), 4,83-4,75 (m, 1H), 4,11-
4,07 (m, 2H), 4,02-3,99 (m, 1H), 3,85-3,82 (m, 1H), 3,60-3,53 (m, 2H), 3,33 (t,
J= 8,3 Hz, 1H), 3,05 (d, J= 9,9 Hz, 1H), 2,87-2,85 (m, 1H), 2,68-2,60 (m, 1H),
2,53-2,40 (m, 1H), 2,38-2,29 (m, 2H), 2,05 (m, 1H), 1,90-1,84 (m, 2H), 1,19 (d,
J= 6,6 Hz, 3H). EM: (M"H m/z 445,1).

EJEMPLO 78
6-{(35.45)-4-metil-1-[(2-metilpirimidin-4-imetil]pirrolidin-3-il}-1-

(tetrahidro-2H-piran-4-il)-1.5-dihidro-4H-pirazolo[3.4-d]pirimidin-4-ona
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El compuesto del titulo se proporcioné siguiendo el procedimiento para
la preparacion de 6-{(3S,4S)-4-metil-1-[(2-metilpirimidin-5-il)metil]pirrolidin-3-il}-
1-(tetrahidro-2H-piran-4-i|)-1,5-dihidro-4H-pirazoIo[3,4-d]pirimidin-4-ona, pero
sustituyendo por 2-meﬁ|pirimidin-4-carba|dehido. 400 MHz RMN 'H (CDCls) &
8,59 (d, J= 5,0 Hz, 1H), 8,03 (s, 1H), 7,20 (d, J= 5,0 Hz, 1H), 4,84-4,76 (m, 1H),
4,13-4,08 (m, 2H), 3,97-3,93 (m, 1H), 3,70-3,67 (m, 1H), 3,61-3,53 (m, 2H),
3,40 (t, J= 8,3 Hz, 1H), 3,14 (d, J= 9,5 Hz, 1H), 2,88 (m, 1H), 2,72 (s, 3H), 2,69-
2,63 (m, 1H), 2,47-2,27 (m, 3H), 2,10-2,08 (m, 1H), 1,91-1,83 (m, 2H), 1,21 (d,
J=7,1 Hz, 3H). EM: (M"H m/z 410,2).

EJEMPLO 79
6-{(3S,4S8)-4-metil-1-[(6-metilpiridin-3-il)metil]pirrolidin-3-il}-1-(tetrahidro-

2H-piran-4-il)-1,5-dihidro-4H-pirazolo{3.4-d]pirimidin-4-ona

A
Ay

El compuesto del titulo se proporciond siguiendo el procedimiento para

la preparacion de 6-{(3S,4S)-4-metil-1-[(2-metilpirimidin-5-i)metil]pirrolidin-3-il}-
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1-(tetrahidro-2H-piran-4-il)-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona,  pero
sustituyendo por 6-metilnicotinaldehido. 400 MHz RMN 'H (CD;0D) & 8,38 (d,
J=2,1 Hz, 1H), 7,99 (s, 1H), 7,77 (d, J= 2,07 Hz, 1H), 7,75 (d, J= 2,07 Hz, 1H),
4,94-4,83 (m, 1H), 4,09-4,05 (m, 2H), 3,78-3,57 (m, 4H), 3,31-3,28 (m, 1H),
3,11-3,06 (m, 1H), 3,01-2,91 (m, 2H), 2,72-2,65 (m, 1H), 2,50 (s, 3H), 2,33-2,23
(m, 3H), 1,90-1,86 (m, 2H), 1,14 (d, J= 7,1 Hz, 3H). EM: (M"H m/z 409,2).
EJEMPLO 80
6-[(3S.4S)-4-metil-1-{[6-(trifluorometil)piridin-3-iljmetil}pirrolidin-3-il]-1-

(tetrahidro-2H-piran-4-il)-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona

\_/ O/ Q
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El compuesto del titulo se proporcioné siguiendo el procedimiento para
la preparacion de 6-{(3S,4S)-4-metil-1-[(2-metilpirimidin-5-il)metil]pirrolidin-3-il}-
1-(tetrahidro-2H-piran-4-il)-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona,  pero
sustituyendo por 6-(trifluorometil)nicotinaldehido. 400 MHz RMN 'H (CDCl) 6
8,64 (d, J= 1,7 Hz, 1H), 8,01 (s, 1H), 7,99 (d, J= 1,7 Hz, 1H), 7,70 (d, J= 8,3 Hz,
1H), 4,83-4,77 (m, 1H), 4,13-4,08 (m, 2H), 3,86-3,74 (m, 2H), 3,61-3,53 (m,
2H), 3,30 (t, J= 8,7 Hz, 1H), 3,03 (d, J= 9,9 Hz, 1H), 2,92-2,89 (m, 1H), 2,72-
2,67 (m, 1H), 2,50-2,47 (m, 1H), 2,38-2,30 (m, 2H), 2,07-2,03 (m, 1H), 1,91-
1,82 (m, 2H), 1,20 (d, J= 7,1 Hz, 3H). EM: (M*H m/z 412,2).

' EJEMPLO 81
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6-{(3S.4S)-4-metil-1-[(1-metil-1H-imidazo[4,5-c]piridin-2-il)metil]pirrolidin-

3-il}-1-(tetrahidro-2H-piran-4-il)-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona

» El compuesto del titulo se proporciond siguiendo el procedimiento para
‘ 5 la preparacion de 6-{(3S,4S)-4-metil-1-[(2-metilpirimidin-5-il)metil]pirrolidin-3-if}-
‘ 1-(tetrahidro-2H-piran-4-il)-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona,  pero

sustituyendo por 1-metil-1H-imidazo[4,5-c]piridin-2-carbaldehido. 400 MHz
RMN 'H (CDCls) 5 10,83 (sa, 1H), 9,01 (s, 1H), 8,41 (d, J= 15,8 Hz, 1H), 7,98
(s, 1H), 7,30 (d, J= 4,98 Hz, 1H), 4,79-4,75 (m, 1H), 4,13-4,06 (m, 3H), 4,00-

10 3,96 (s, 4H), 3,60-3,52 (m, 2H), 3,30 (t, J= 8,7 Hz, 1H), 3,07 (d, J= 9,9 Hz, 1H),
2,92-2,89 (m, 1H), 2,82-2,77 (m, 1H), 2,48-2,45 (m, 1H), 2,36-2,27 (m, 2H),
2,19-2,17 (m, 1H), 1,89-1,79 (m, 2H), 1,23 (d, J= 6,6 Hz, 3H). EM: (M*H m/z
449,2).

= EJEMPLO 82
’ 15 6-{(3S.48)-1[(1,3-dimetil-1H-pirazol-5-ihmetil]-4-metilpirrolidin-3-il}-1-

(tetrahidro-2H-piran-4-il)-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona
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El compuesto del titulo se proporcioné siguiendo el procedimiento para
la preparaciéon de 6-{(3S,4S)-4-metil-1-[(2-metilpirimidin-5-il)metil]pirrolidin-3-il}-
1-(tetrahidro-2H-piran-4-il)-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona,  pero
sustituyendo por 1,3-dimetil-1H-pirazol-5-carbaldehido. 400 MHz RMN H
(CDCl3) 6 7,98 (s, 1H), 5,94 (s, 1H), 4,81-4,75 (m, 1H), 4,57 (s, 1H), 4,11-4,06
(m, 2H), 3,84 (s, 2H), 3,77 (s, 1H), 3,71-3,52 (m, 2H), 3,31 (t, J= 8,3 Hz, 1H),
3,01 (d, J= 9,9 Hz, 1H), 2,85-2,83 (m, 1H), 2,62-2,57 (m, 1H), 2,46-2,25 (m,
2H), 2,17-2,16 (m, 6H), 1,96-1,81 (m, 2H), 1,18 (d, J= 6,6 Hz, 3H). EM: (M'H
m/z 412,2).

EJEMPLO 83
(a) 1-ciclobutii-6-[(3,4-trans)-4-metilpirrolidin-3-il]-1H-pirazolo[3.4-

d]pirimidin-4(5H)-ona

[4]

El compuesto del titulo se proporciond siguiendo el procedimiento para
la preparacion de 6-[(3S,4S)-4-metilpirrolidin-3-il]-1-(tetrahidro-2H-piran-4-il)-
1H-pirazolo[3,4-d]pirimidin-4(5H)-ona, pero sustituyendo por 6-[(3,4-trans)-1-
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bencil-4-metilpirrolidin-3-il]-1-ciclobutil-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-
ona. 400 MHz RMN 'H (CDsOD) & 8,03 (s, 1H), 5,39 (m, 1H), 3,79-3,38 (m,
4H), 3,08-2,71 (m, 4H), 2,43 (m, 2H), 1,92 (m, 2H), 1,22 (m, 3H). EM: (M*H m/z

464,2).
(b) 1-ciclobutil-6-{(3,4-trans)-4-metil-1-[(2-metilpirimidin-5-

iI)metiI]pirroIidih-3-i|}1 .5-dihidro-4H-pirazolo[3.4-d]pirimidin-4-ona

N\N
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El compuesto del titulo se proporcioné siguiendo el procedimiento para
la preparacion de 6-{(3S,4S)-4-metil-1-[(2-metilpirimidin-5-il)metil]pirrolidin-3-il}-
1-(tetrahidro-2H-piran-4-il)-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona,  pero
sustituyendo por 1-ciclobutil-6-[(3,4-trans)-4-metilpirrolidin-3-il]-1H-pirazolo[3,4-
d]pirimidin-4(5H)-ona. 400 MHz RMN "H (CDCls) & 10,79 (sa, 1H), 8,63 (s, 2H),
8,04 (s, 1H), 5,28-5,22 (m, 1H), 3,68 (s, 2H), 3,24 (t, J= 8,3 Hz, 1H), 3,04 (d, J=
9,9 Hz, 1H), 2,89-2,87 (m, 1H), 2,80-2,67 (m, 5H), 2,51-2,38 (m, 3H), 2,03-1,81
(m, 4H), 1,18 (d, J= 7,1 Hz, 3H). EM: (M"H m/z 480,2).

EJEMPLO 84
6-[(3S.45)-1-(2,1,3-benzotiadiazol-5-iimetil)-4-metilpirrolidin-3-il]-1-

(tetrahidro-2H-piran-4-il)-1,5-dihidro-4H-pirazolo[3.4-d]pirimidin-4-ona
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El compuesto del titulo se proporcioné siguiendo el procedimiento para
la preparacién de 6-{(3S,4S)-4-metil-1-[(2-metilpirimidin-5-il)metil]pirrolidin-3-il}-
1-(tetrahidro-2H-piran-4-il)-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona,  pero
sustituyendo por benzo[c][1,2,5]tiadiazol-5-carbaldehido. 400 MHz RMN H
(CDCl3) & 10,97 (sa, 1H), 8,02-8,00 (m, 2H), 7,86 (s, 1H), 7,77 (d, J= 1,2 Hz,
1H), 4,81-4,75 (m, 1H), 4,12-4,06 (m, 2H), 3,96-3,92 (m, 1H), 3,81-3,78 (m,
1H), 3,60-3,52 (m, 2H), 3,38 (t, J= 8,3 Hz, 1H), 3,03 (d, J= 9,9 Hz, 1H), 2,88-
2,85 (m, 1H), 2,68-2,63 (m, 1H), 2,47-2,45 (m, 1H), 2,37-2,28 (m, 2H), 2,04 (t,
J= 8,7 Hz, 1H), 1,90-1,80 (m, 2H), 1,21 (d, J= 7,1 Hz, 3H). EM: (M'H m/z
452 1).

EJEMPLO 85
6-[(3S.4S)-4-metil-1-(quinoxalin-2-ilmetil)pirrolidin-3-il}- 1 -(tetrahidro-2H-

piran-4-il )-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona
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El compuesto del titulo se proporcioné sigﬁiendo el procedimiento para
la preparaciéon de 6-{(3S,4S)f4-metil-1-[(2-metiIpirimidin-5-il)metil]pirrolidin-3-i|}-
1-(tetrahidro-2H-piran-4-il)-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona,  pero
sustituyendo por quinoxalin-2-carbaldehido. 400 MHz RMN 'H (CDCls) & 11,57
(sa, 1H), 8,89 (s, 1H), 8,26 (dd, J= 8,3, 1,2 Hz, 1H), 8,08-8,05 (m, 2H), 7,78-
7,70 (m, 2H), 4,82 (m, 1H), 4,32-4,28 (m, 1H), 4,13-4,08 (m, 2H), 4,00-3,96 (m,
1H), 3,63-3,55 (m, 2H), 3,44 (t, J= 8,3 Hz, 1H), 3,26 (d, J= 9,9 Hz, 1H), 2,93-
2,91 (m, 1H), 2,70-2,69 (m, iH), 2,39-2,31 (m, 2H), 2,25-2,23 (m, 1H), 2,04 (s,
1H), 1,92-1,84 (m, 2H), 1,23 (d J= 7,1 Hz, 3H). EM: (M'H m/z 446,2).

EJEMPLO 86

B6-[(3S.4S)-4-metil-1-(quinolin-4-ilmetil)pirrolidin-3-il]-1-(tetrahidro-2H-

piran-4-il)-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona

(as)
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El compuesto del titulo se proporcioné siguiendo el procedimiento para
la preparacién de 6—{(3S,4S)—4—meti|—1-[(2—metiIpirimidin-5-il)metil]pirrolidin-3-i|}—
1-(tetrahidro-2H-piran-4-i|)-1‘,5-dihidro-4H-pirazoIo[3,4-d]pirimidin-4-ona, pero
sustituyendo por quinolin-4-carbaldehido. 400 MHz RMN 'H (CDCl5) & 10,68
(sa, 1H), 8,83 (d, J= 4,1 Hz, 1H), 8,25-8,22 (m, 1H), 8,12-8,08 (m, 1H), 7,98 (s,
1H), 7,75-7,72 (m, 1H), 7,54 (d, J= 3,3 Hz, 1H), 7,36 (d, J= 3,3 Hz, 1H), 5,21
(m, 1H), 4,77 (m, 1H), 4,13-4,06 (m, 3H), 3,59-3,52 (m, 2H), 3,32 (d, J= 8,7 Hz,



10

15

20

139

1H), 3,03 (d, J= 9,9 Hz, 1H), 2,88-2,86 (m, 1H), 2,72-2,69 (m, 1H), 2,36-2,28
(m, 3H), 2,04-2,00 (m, 1H), 1,89-1,84 (m, 2H), 1,20 (d, J= 7,1 Hz, 3H). EM:
(M*H m/z 445,1).
EJEMPLO 87
6-[(3S5.4S)-4-metil-1-(piridin-2-iimetil)pirrolidin-3-il]-1-(tetrahidro-2H-piran-

4-il)-1,5-dihidro-4H-pirazolo[3.4-d]pirimidin-4-ona
(As)
R e |
\,,l%r//u 1 N\N
2} _\//

A una disolucién de clorhidrato de 6-[(3S,4S)-4-metilpirrolidin-3-il]-1-

(tetrahidro-2H-piran-4-il)-1H-pirazolo[3,4-d]pirimidin-4(5H)-ona (3,98 g)' en
dimetilformamida (60 ml) se afiadié 2-piridilcarbaldehido (1,63 g) seguido por
acido acético (1,34 ml) y triacetoxiborohidruro de sodio (4,99 g). La mezcla de
reaccion se agité durante 20 minutos a temperatura ambiente y se inactivo con
24 ml de disolucién de NaOH 1 N. La mezcla de reaccién se ajustd hasta pH 9
con disolucion saturada de bicarbonato sédico, se extrajo 3x con acetato de
etilo y se secd con sulfato de magnesio, se filtré y se concentrd para dar 3,6 g
del compuesto del titulo. La base libre se disolvi6 en acetato de etilo y se
anadieron 25 ml de HCl/acetato de etilo y se agitd. El sélido blanco se filtré y
secd para proporcionar 5,10 g del compuesto del titulo como una sal de
diclorhidrato. 400 MHz RMN 'H (CDCls) & 8,64-8,63 (m, 1H), 8,03 (s, 1H), 7,72-
7,67 (m, 1H), 7,43 (d, J= 7,9 Hz, 1H), 7,21-7,18 (m, 1H), 4,85-4,75 (m, 1H),
4,14-4,05 (m, 3H), 3,80-3,76 (m, 1H), 3,63-3,54 (m, 2H), 3,47-3,42 (m, 1H),
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3,10 (m, 1H), 2,87 (m, 1H), 2,66 (m, 1H), 2,46-2,28 (m, 3H), 2,14 (m,‘ 1H), 1,93-
1,84 (m, 2H), 1,20 (d, J= 7,1 Hz, 3H). EM: (M"H m/z 495,2).
EJEMPLO 88

(a) 5-amino-3-metil-1 -(fetrahid ro-2H-piran-4-il)-1H-pirazol-4-carbonitrilo

ne

El compuesto del titulo se proporcioné siguiendo el procedimiento para
la preparacion de 5-amino-1-(2-metoxifenil)-1H-pirazol-4-carbonitrilo, pero
sustituyendo por 1-(tetrahidro-2H-piran-4-il)hidrazina y 2-(1-
metoxietiliden)malononitrilo. 400 MHz RMN 'H (CD3;0OD) & 4,20 (m, 1H), 4,05

10 (m, 2H), 3,50 (m, 2H), 2,18 (s, 3H), 2,09 (m, 2H), 1,77 (m, 2H). EM: (M'H m/z
207,0).

(b) 5-amino-3-metil-1-(tetrahidro-2H-piran-4-il)-1H-pirazol-4 carboxamida

El compuesto del titulo se proporcioné siguiendo el procedimiento para
15 la preparacion de 5-amino-1-(2-metoxifenil)-1H-pirazol-4-carboxamida, pero
sustituyendo  por  5-amino-3-metil-1-(tetrahidro-2H-piran-4-il)-1H-pirazol-4-
carbonitrilo. 400 MHz RMN "H (CD;OD) & 4,20 (m, 1H), 4,05 (m, 2H), 3,50 (m,

2H), 2,18 (s, 3H), 2,09 (m, 2H), 1,77 (m, 2H). EM: (M*H m/z 225,0).

WV
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(c) 6-[(3S.4S)-1-bencil-4-metilpirrolidin-3-il}-3-metil-1-(tetrahidro-2H-

piran-4-il)-1,5-dihidro-4H-pirazolo[3.4-d]pirimidin-4-ona

El compuesto del titulo se proporcioné siguiendo el procedimiento para

5 la preparacion de 6-[(3,4-trans)-1-bencil-4-metilpirrolidin-3-il]-1-(2-metoxifenil)-

1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona, pero sustituyendo por 5-amino-3-

~ metil-1-(tetrahidro-2H-piran-4-il)-1H-pirazol-4-carboxamida y (3S,4S)-1-bencil-4-

metilpirrolidin-3-carboxilato de metilo. 400 MHz RMN 'H (CDCls) & 8,51-7,30

(m, 5H), 4,75-4,68 (m, 1H), 4,13-4,08 (m, 2H), 3,84-3,73 (m, 1H)., 3,63-3,48 (m,

10  2H), 3,40 (m, 1H), 3,10-2,78 (m, 2H), 2,55 (s, 3H), 2,50-2,24 (m, 3H), 1,87-1,80

(m, 2H), ,61-1,41 (m, 3H), 1,19 (d, J= 6,6 Hz, 3H). EM: (M"H m/z = 408,1).
EJEMPLO 89

6-[(3S.4S)-1-(3-fluorobencil)-4-metilpirrolidin-3-il]- 1-(tetrahidro-2H-piran-

4-il)-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona

15 ’

O
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El compuesto del titulo se proporcioné siguiendo el procedimiento para
la preparaciéon de 6-{(3S,4S)-4-metil-1-[(2-metilpirimidin-5-il)metil]pirrolidin-3-il}-
1-(tetrahidro-2H-piran-4-il)-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona,  pero
sustituyendo por cianoborohidruro de sodio y 3-fluorobenzaldehido. 400 MHz
RMN "H (CDCls) & 8,02 (s, 1H), 7,35-7,30 (m, 1H), 7,21-7,20 (m, 1H), 7,05 (d,
J= 9,5 Hz, 1H), 6,98-6,93 (m, 1H), 4,83-4,77 (m, 1H), 4,14-4,08 (m, 2H), 3,80-
3,77 (m, 1H), 3,64-3,54 (m, 3H), 3,36 (t, J= 8,8 Hz, 1H), 3,01 (d, J= 9,9 Hz, 1H),
2,84-2,83 (m, 1H), 2,57 (m, 1H), 2,44-2,27 (m, 3H), 1,95-1,83 (m, 3H), 1,20 (d,
J=7,1 Hz, 3H). EM: (M*H m/z 412,4).

EJEMPLO 90
6-[(38.4S)-1-(3,5-difluorobencil)-4-metilpirrolidin-3-il]-1-(tetrahidro-2H-

piran-4-il)-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona

(abs)

El compuesto del titulo se proporcioné siguiendo el procedimiento para
la preparaciéon de 6-{(3S,4S)-4-metil-1-[(2-metilpirimidin-5-il)metil]pirrolidin-3-il}-
1-(tetrahidro-2H-piran-4-il)-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona,  pero
sustituyendo por cianoborohidruro de sodio y 3,5-difluorobenzaldehido. 400
MHz RMN 'H (CDCIs) & 8,03 (s, 1H), 6,93-6,90 (m, 2H), 6,73-6,69 (m, 1H),
4,81-4,80 (m, 1H), 4,14-4,10 (m, 2H), 3,79-3,67 (m, 2H), 3,62-3,55 (m, 2H),
3,30-3,26 (m, 1H), 3,10-3,07 (m, 1H), 2,95-2,92 (m, 1H), 2,83-2,79 (m, 1H),
2,26-2,53 (m, 1H), 2,38-2,32 (m, 2H), 2,18-2,14 (m, 1H), 1,91-1,85 (m, 2H),
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1,18 (6, J= 7,1 Hz, 3H). EM: (M*H m/z 430,4).
EJEMPLO 91
6-{(3S,4S)-4-metil-1-[4-(trifluorometi)bencil]pirrolidin-3-il}-1-(tetrahidro-

2H-piran-4-il)-1.5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona

El compuesto del titulo se proporcioné siguiendo el procedimiento para
la preparacion de 6-{(3S,4S)-4-metil-1-[(2-metilpirimidin-5-il)metil]pirrolidin-3-i}-
1-(tetrahidro-2H-piran-4-il)-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona,  pero
sustituyendo por 4-(trifluorometil)benzaldehido. 400 MHz RMN 'H (CDCls) &
8,03 (s, 1H), 7,62-7,59 (m, 2H), 7,51-7,49 (m, 2H), 4,83-4,76 (m, 1H), 4,14-4,08
(m, 2H), 3,87-3,84 (m, 1H), 3,70-3,67 (m, 1H), 3,61-3,54 (m, 2H), 3,34 (t, J= 8,3
Hz, 1H), 3,01 (d, J= 9,9 Hz, 1H), 2,88-2,86 (m, 1H), 2,67-2,62 (m, 1H), 2,48-
2,46 (m, 1H), 2,38-2,30 (m, 2H), 2,05-2,00 (m, 1H), 1,81-1,82 (m, 2H), 1,19 (d,
J=7,1 Hz, 3H). EM: (M*H m/z 462,4).

EJEMPLO 92
3-metil-6-[(3S,4S)-4-metil-1-(piridin-3-iimetil)pirrolidin-3-if]-1-(tetrahidro-

2H-piran-4-il)-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona
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El compuesto del titulo se proporcioné siguiendo el procedimiento para
la preparacion de 6-{(3S,4S)-4-metil-1-[(2-metilpirimidin-5-il)metil]pirrolidin-3-il}-
1-(tetrahidro-2H-piran-4-il)-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona,  pero
sustituyendo por 3-metil-6-[(3S,4S)-4-metilpirrolidin-3-il]-1-(tetrahidro-2H-piran-
4-iI)-1H-pirazolo[3,4-d]pirirhidin-4(5H)—ona y nicotinaldehido. 400 MHz RMN 'H
(CDCl3) & 8,53 (m, 2H), 7,83 (d, J= 7,9 Hz, 1H), 7,36-7,33 (m, 1H), 4,74-4,68
(m, 1H), 4,12-4,07 (m, 2H), 3,79-3,76 (m, 1H), 3,68-3,65 (m, 1H), 3,59-3,52 (m,
2H), 3,47 (s, 1H), 3,34 (t, J= 8,7 Hz, 1H), 2,99 (d, J= 9,9 Hz, 1H), 2,82-2,80 (m,
1H), 2,61-2,57 (m, 1H), 2,54 (s, éH), 2,42-2,28 (m, 2H), 1,95 (t, J= 8,7 Hz, 1H),
1,87-1,78 (m, 2H), 1,19 (d, J= 7,1 Hz, 3H). EM: (M*H m/z 409,2).

EJEMPLO 93
(a) 3-metil-6-[(3S,4S)-4-metilpirrolidin-3-il]-1-(tetrahidro-2H-piran-4-if)-1H-

pirazolo[3,4-d]pirimidin-4(5H)-ona
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El compuesto del titulo se proporcioné siguiendo el procedimiento para
la preparacion de 6-[(3S,4S)-4-metilpirrolidin-3-il]-1-(tetrahidro-2H-piran-4-il)-
1H-pirazolo[3,4-d]pirimidin-4(5H)-ona, pero sustituyendo por 6-[(3S,4S)-1-
bencil-4-metilpirrolidin-3-il]-3-metil-1-(tetrahidro-2H-piran-4-il)-1 ,5-dihidro-4H-
pirazolo[3,4-d]pirimidin-4-ona. 400 MHz RMN 'H (CDCls) & 4,85-4,81 (m, 1H),
4,08-4,04 (m, 2H), 3,61-3,55 (m, 2H), 3,31-3,28 (m, 3H), 2,84-2,82 (m, 1H),
2,60-2,53 (m, 2H), 2,49 (s, 3H), 2,29-2,25 (m, 2H), 1,85-1,81 (m, 2H), 1,12 (d,
J= 6,2 Hz, 3H). EM: (M"H m/z = 249,1).

(b) 3-metil-6-{(3S.4S)-4-metil-1-[(2-metilpirimidin-5-il)metil]pirrolidin-3-il}-

1-(tetrahidro-2H-piran-4-il)-1.5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona

)

H

El compuesto del titulo se proporcioné siguiendo el procedimiento para
la preparacion de 6-{(3S,4S)-4-metil-1-[(2-metilpirimidin-5-il)metil]pirrolidin-3-il}-
1-(tetrahidro-2H-piran-4-il)-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona,  pero
sustituyendo por 3-metil-6-[(3S,4S)-4-metilpirrolidin-3-il]-1-(tetrahidro-2H-piran-
4-il)-1H-pirazolo[3,4-d]pirimidin-4(5H)-ona. 400 MHz RMN 'H (CDCls) 5 8,63 (s,
2H), 4,74-4,68 (m, 1H), 4,11-4,08 (m, 2H), 3,74-3,63 (m, 2H), 3,60-3,52 (m,
2H), 3,28 (t, J= 8,3 Hz, 1H), 3,03 (d, J= 9,5 Hz, 1H), 2,85-2,83 (m, 1H), 2,71 (s,
3H), 2,65-2,61 (m, 1H), 2,53 (s, 3H), 2,48-2,29 (m, 2H), 1,98 (t, J= 8,7 Hz, 1H),

{
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1,87-1,80 (m, 3H), 1,19 (d, J= 7,1 Hz, 3H). EM: (M+H m/z 424,2).
EJEMPLO 94
6-{(3S,4S)-1-[(6-metoxipiridin-3-il)metil]-4-metilpirrolidin-3-il}-3-metil-1-

(tetrahidro-2H-piran-4-il)-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona
N,

ﬁ
/ A+

5 |

El compuesto del titulo se proporcioné siguiendo el procedimiento para

o,

la preparacion de 6-{(3S,4S)-4-metil-1-[(2-metilpirimidin-5-il)metil]pirrolidin-3-il}-
1-(tetrahidro-2H-piran-4-il)-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona,  pero
sustituyendo por 3-metil-6-[(3S,4S)-4-metilpirrolidin-3-il]-1-(tetrahidro-2H-piran-
10  4-il)-1H-pirazolo[3,4-d]pirimidin-4(5H)-ona y 6-metoxinicotinaldehido. 400 MHz
RMN "H (CDCl5) & 8,03 (d, J= 2,1 Hz, 1H), 7,69 (dd, J= 8,7, 2,1 Hz, 1H), 6,78
(d, J= 9,1 Hz, 1H), 4,74-4,68 (m, 1H), 4,13-4,07 (m, 2H), 3,89 (s, 3H), 3,70-3,67
(m, 1H), 3,59-3,51 (m, 2H), 3,32 (t, J= 8,7 Hz, 1H), 2,97 (d, J= 9,9 Hz, 1H),
2,79-2,77 (m, 1H), 2,54 (s, 3H), 2,53-2,50 (m, 1H), 2,41-2,29 (m, 2H), 1,92-1,78
15 (m, 3H), 1,30-1,18 (m, 2H), 10,86 (t, J= 76,6 Hz, 3H). EM: (M"H m/z 439,2).
EJEMPLO 95
6-{(3S.,4S)-4-metil-1-[(6-metilpiridin-2-il)metillpirrolidin-3-il}-1-(tetrahidro-

2H-piran-4-il)-1,5-dihidro-4H-pirazolo[3.4-d]pirimidin-4-ona
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El compuesto del titulo se proporcioné siguiendo el procedimiento para
la preparacion de 6-{(3S,4S)-4-metil-1-[(2-metilpirimidin-5-il)metil]pirrolidin-3-il}-
1-(tetrahidro-2H-piran-4-il)-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona,  pero
sustituyendo por cianoborohidruro de sodio y 6-metilpicolinaldehido. 400 MHz
RMN 'H (CDCls) & 8,02 (s, 1H), 7,57 (t, J= 7,7 Hz, 1H), 7,20 (d, J= 7,9 Hz, 1H),
7,03 (d, J= 7,5 Hz, 1H), 4,83-4,77 (m, 1H), 4,13-4,08 (m, 2H), 3,99-3,95 (m,
1H), 3,72-3,69 (m, 1H), 3,62-3,54 (m, 2H), 3,42 (t, J= 8,3 Hz, 1H), 3,06 (d, J=
9,9 Hz, 1H), 2,85-2,83 (m, 1H), 2,64-2,57 (m, 1H), 2,55 (s, 3H), 2,44-2,29 (m,
3H), 2,08-2,03 (m, 1H), 1,91-1,82 (m, 2H), 1,20 (t, J= 7,1 Hz, 3H). EM: (M'H
m/z 409,1).

EJEMPLO 96
6-[(3S,4S)-1-(4-fluorobencil)-4-metilpirrolidin-3-il]-1-(tetrahidro-2H-piran-

4-i)-1.5-dihidro-4H-pirazolo[3.4-d]pirimidin-4-ona

o4

El compuesto del titulo se proporcioné siguiendo el procedimiento para
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la preparacion de 6-{(3S,4S)-4-metil-1-[(2-metilpirimidin-5-il)metil]pirrolidin-3-il}-
1-(tetrahidro-2H-piran-4-if)-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona,  pero
sustituyendo por cianoborohidruro de sodio y 4-fluorobenzaldehido. 400 MHz
RMN 'H (CDCI3) & 8,02 (s, 1H), 7,36-7,33 (m, 2H), 7,05-7,01 (m, 2H), 4,82-4,77
(m, 1H), 4,14-4,09 (m, 2H), 3,79-3,76 (m, 1H), 3,62-3,54 (m, 3H), 3,34 (t, J= 8,3
Hz, 1H), 2,99 (d, J= 9,9 Hz, 1H), 2,85-2,83 (m, 1H), 2,60-2,55 (m, 1H), 2,45-
2,30 (m, 3H), 1,99-1,82 (m, 3H), 1,20 (d, J= 7,1 Hz, 3H). EM: (M"H m/z 412,1).
EJEMPLO 97
(@) 6-[(3.4-trans)-1-bencil-4-etilpirrolidin-3-il]-1-(tetrahidro-2H-piran-4-il)-

1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona

El compuesto del titulo se proporcioné siguiendo el procedimiento para
la preparacion de 6-[(3,4-trans)-1-bencil-4-metilpirrolidin-3-il]-1-(tetrahidro-2H-
piran-4-il)-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona, pero sustituyendo por
(3,4-trans)-1-bencil-4-metilpirrolidin-3-carboxilato de etilo. 400 MHz RMN H
(CDCl3) & 8,02 (s, 1H), 7,40-7,26 (m, 5H), 4,78 (m, 1H), 4,12-4,09 (m, 2H),
3,82-3,804 (m, 1H), 3,65-3,54 (m, 3H), 3,35 (t, J= 8,3 Hz, 1H), 2,98 (d, J= 9,9
Hz, 1H), 2,89-2,86 (m, 1H), 2,48-2,32 (m, 3H), 2,20 (m, 1H), 1,95-1,87 (m', 2H),
1,63-1,58 (m, 2H), 1,50-1,49 (m, 1H), 0,93 (t, J= 7,1 Hz, 3H). EM: (M'H m/z
408,1).

(b) 6-[(3S.4S)-1-bencil-4-etilpirrolidin-3-il]-1-(tetrahidro-2H-piran-4-il)-1,5-

dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona
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El racémato de 6-[(3,4-trans)-1-bencil-4-etilpirrolidin-3-il]-1-(tetrahidro-
2H-piran-4-il)-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona se separé en una
columna de HPLC quiral Chiralcel OJ-H, fase mévil 80/20 CO,/MeOH, tr =
3,27, para proporcionar el enantibmero. Analitica: columna AD, fase movil
85/15 heptano/EtOH, tg = 12,896. 400 MHz RMN 'H (CDCls) 6 8,02 (s, 1H),
7,40-7,26 (m, 5H), 4,78 (m, 1H), 4,12-4,09 (m, 2H), 3,82-3,804 (m, 1H), 3,65-
3,54 (m, 3H), 3,35 (t, J= 8,3 Hz, 1H), 2,98 (d, J= 9,9 Hz, 1H), 2,89-2,86 (m, 1H),
2,48-2,32 (m, 3H), 2,20 (m, 1H), 1,95-1,87 (m, 2H), 1,63-1,58 (m, 2H), 1,50-
1,49 (m, 1H), 0,93 (t, J= 7,1 Hz, 3H). EM: (M"H m/z 408,1).

EJEMPLO 98
6-[(33.48)—1-(2-f|ﬁorobencil)-4-metiIpirrolidin-3-il]-1-(tetrahidro-ZH-piran-

4-il)-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona

15

(abs)
g fﬂ l

El compuesto del titulo se proporcioné siguiendo el procedimiento para
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la preparacién de 6-{(3S,4S)-4-metil-1-[(2-metilpirimidin-5-il)metil]pirrolidin-3-il}-
1-(tetrahidro-2H-piran-4-il)-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona,  pero
sustituyendo por cianoborohidruro de sodio y 2-fluorobenzaldehido. 400 MHz
RMN "H (CDs;OD) & 7,98 (s, 1H),.7,47-7,42 (m, 1H), 7,33-7,26 (m, 2H), 7,18-
7,07 (m, 1H), 4,08-4,04 (m, 2H), 3,85 (s, 2H), 3,69-3,56 (m, 3H), 3,20-2,93 (m,
4H), 2,69-2,62 (m, 1H), 2,40-2,19 (m, 3H), 1,88-1,85 (m, 2H), 1,14 (d, J= 6,6
Hz, 3H). EM: (M'H m/z 412,1).
EJEMPLO 99
6-{(3S,4S)-4-metil-1-[2-(trifluorometil)bencil]pirrolidin-3-il}-1-(tetrahidro-

2H-piran-4-il)-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona

(g

o

~
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El compuesto del titulo se proporcioné siguiendo el procedimiento para
la preparaciéon de 6-{(3S,4S)-4-metil-1-[(2-metilpirimidin-5-il)metil]pirrolidin-3-if}-
1-(tetrahidro-2H-piran-4-il)-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona,  pero
sustituyendo por cianoborohidruro de sodio y 2-(trifluorometil)benzaldehido.
400 MHz RMN "H (CDCl3) & 10,58 (sa, 1H), 8,01 (s, 1H), 7,79-7,76 (m, 1H),
7,64-7,58 (m, 2H), 7,37-7,34 (m, 1H), 4,83-4,76 (m, 1H), 4,14-4,08 (m, 2H),
3,88 (m, 2H), 3,62-3,54 (m, 2H), 3,39 (t, J= 8,3 Hz, 1H), 3,02-2,97 (m, 1H), 2,85
(m, 1H), 2,66 (m, 1H), 2,44-2,27 (m, 3H), 2,06-2,03 (m, 1H), 1,91-1,83 (m, 2H),
1,21 (d, J= 7,1 Hz, 3H). EM: (M*H m/z 462,1).

EJEMPLO 100
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6-[(3S,4S)-1-(2 4-difluorobencil)-4-metilpirrolidin-3-il]-1-(tetrahidro-2H-

piran-4-il)-1,5-dihidro-4H-pirazolo[3.4-d]pirimidin-4-ona

]

El compuesto del titulo se proporcioné siguiendo el procedimiento para

5 la preparacion de 6-{(3S,4S)-4-metil-1-[(2-metilpirimidin-5-il)metil]pirrolidin-3-il}-

1-(tetrahidro-2H-piran-4-il)-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona, pefo

sustituyendo por cianoborohidruro de sodio y 2,4-difluorobenzaldehido. 400

MHz RMN 'H (CDCl3) & 8,01 (s, 1H), 7,40-7,38 (m, 2H), 6,90-6,79 (m, 2H),

4,81-4,77 (m, 2H), 4,14-4,08 (m, 2H), 3,88 (m, 2H), 3,62-3,54 (m, 2H), 3,32 (t,

10 J=8,7 Hz, 1H), 3,02 (d, J= 9,5 Hz, 1H), 2,86-2,83 (m, 1H), 2,65 (m, 1H), 2,43-
2,20 (m, 3H), 2,00-1,83 (m, 2H), 1,21 (d, J= 6,6 Hz, 3H). EM: (M"H m/z 430,2).

EJEMPLO 101
6-[(3S.4S)-1-(4-metoxibencil)-4-metilpirrolidin-3-il]-1-(tetrahidro-2H-piran-

4-il)-1,5-dihidro-4H-pirazolo{3.4-d]pirimidin-4-ona

15
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El compuesto del titulo se proporcioné siguiendo el procedimiento para
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la preparacion de 6-{(3S,4S)-4-metil-1-[(2-metilpirimidin-5-il)metil]pirrolidin-3-il}-
1-(tetrahidro-2H-piran-4-il)-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona,  pero
sustituyendo por cianoborohidruro de sodio y 4-metoxibenzaldehido. 400 MHz
RMN "H (CDCls) & 8,01 (s, 1H), 7,29 (d, J= 8,3 Hz, 2H), 6,87 (d, J= 8,7 Hz, 2H),
4,82-4,08 (m, 1H), 4,13-4,08 (m, 2H), 3,84-3,75 (m, 4H), 3,61-3,51 (m, 3H),
3,35 (t, J= 8,7 Hz, 1H), 2,97 (d, J= 9,9 Hz, 1H), 2,82-2,80 (m, 1H), 2,53-2,49 (m,
1H), 2,42-2,30 (m, 3H), 1,95-1,82 (m, 3H), 1,18 (d, J= 7,1 Hz, 3H).
EJEMPLO 102

(a) 5-amino-1-(tetrahidro-2H-tiopiran-4-il)-1H-pirazol-4-carbonitrilo

El compuesto del titulo se proporcioné siguiendo el procedimiento para
la preparacién de 5-amino-1-(2-metoxifenil)-1H-pirazol-4-carbonitrilo pero
sustituyendo por 1-(tetrahidro-2H-tiopiran-4-il)hidrazina. 400 MHz RMN 'H
(CDCl3) & 7,44 (s, 1H), 4,71 (s, 2H), 3,84-3,76 (m, 1H), 2,80-2,63 (m, 4H), 2,24-
2,10 (m, 4H). EM: (M'H m/z 209,1).

(b) 5-amino-1-(tetrahidro-2H-tiopiran-4-il)-1H-pirazol-4-carboxamida

2]
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El compuesto del titulo se proporcioné siguiendo el procedimiento para
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la preparacion de 5-amino-1-(2-metoxifenil)-1H-pirazol-4-carboxamida, pero
sustituyendo por 5-amino-1-(tetrahidro-2H-tiopiran-4-il)-1H-pirazol-4-
carbonitrilo. 400 MHz RMN "H (CDCl) § 7,67 (s, 1H), 4,09-3,97 (m, 1H), 2,89-
2,82 (m, 2H), 2,72-2,68 (m, 2H), 2,15-2,10 (m, 4H). EM: (M"H m/z 227 1).

(c) 6-[(3S.4S)-1-bencil-4-metilpirrolidin-3-il]-1-(tetrahidro-2H-tiopiran-4-il)-

1.5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona

o
O o

El compuesto del titulo se proporcioné siguiendo el procedimiento para

la preparacion de 6-[(3,4-trans)-1-bencil-4-metilpirrolidin-3-il]-1-(2-metoxifenil)-
1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona, pero sustituyendo por 5-amino-1-
(tetrahidro-2H-tiopiran-4-il)-1H-pirazol-4-carboxamida. y (3S,4S)-1-bencil-4-
metilpirrolidin-3-carboxilato de metilo proporcioné el compuesto del titulo. 400
MHz RMN 'H (CDCl3) 6 8,02 (s, 1H), 7,41-7,26 (m, 5H), 4,60-4,53 (m, 1H),
3,86-3,83 (m, 1H), 3,65 (m, 1H), 3,41-3,37 (m, 1H), 3,02 (m, 1H), 2,94-2,75 (m,
4H), 2,60-2,31 (m, 3H), 2,25-2,16 (m, 2H), 1,99-1,94 (m, 1H), 1,62 (m, 2H), 1,20
(t, J= 7,1 Hz, 3H). EM: (M*'H m/z 410,2).
EJEMPLO 103
6-[(3S.4S)-1-(2-metoxibencil)-4-metilpirrolidin-3-il]-1-(tetrahidro-2H-piran-

4-i))-1.5-dihidro-4H-pirazolo[3.4-dlpirimidin-4-ona
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El compuesto del titulo se proporciond siguiendo el procedimiento para
la preparacién de 6-{(38,48)‘—4-metil-1-[(2-meti|pirimidin-5-i|)meti|]pirro|idin-3—il}-
1-(tetrahidro-2H-piran-4-il)-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona,  pero

5 sustituyendo por cianoborohidruro de sodio y 2-metoxibenzaldehido. 400 MHz
RMN "H (CDCls) & 8,00 (s, 1H), 7,29-7,22 (m, 2H), 6,92-6,88 (m, 2H), 4,83-4,75
(m, 1H), 4,14-4,08 (m, 2H), 3,93 (s, 3H), 3,76-3,69 (m, 2H), 3,62-3,54 (m, 2H),
3,34 (t, J= 8,7 Hz, 1H), 3,01 (d, J= 9,5 Hz, 1H), 2,78 (m, 1H), 2,56 (m, 1H),
2,41-2,27 (m,3H), 1,92-1,82 (m, 3H), 1,18 (d, J= 7,1 Hz, 3H). EM: (M'H m/z
10 4241).
EJEMPLO 104

6-[(3S5,45)-1-(3-metoxibencil)-4-metilpirrolidin-3-il]-1-(tetrahidro-2H-piran-

4-il)-1,5-dihid ro-4H—pirazolo[3,4-d]pirimidin-4-oné

4
\Q Q

o

15 El compuesto del titulo se proporciond siguiendo el procedimiento para
la preparacién de 6-{(3S,4S)-4-metil-1-[(2-metilpirimidin-5-il)metil]pirrolidin-3-il}-
1-(tetrahidro-2H-piran-4-il)-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona,  pero
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sustituyendo por cianoborohidruro de sodio y 3-metoxibenzaldehido. 400 MHz
RMN 'H (CDCls) 6 8,02 (s, 1H), 7,27-7,21 (m, 1H), 6,96-6,92 (m, 2H), 6,81 (d,
J=7,1 Hz, 1H), 4,82-4,76 (m, 1H), 4,14-4,08 (m, 2H), 3,85 (s, 3H), 3,79 (s, 1H),
3,62-3,54 (m, 3H), 3,39 (t, J= 8,7 Hz, 1H), 3,00 (d, J= 10,3 Hz, 1H), 2,81 (m,
1H), 2,63 (m, 1H), 2,42-2,28 (m, 3H), 1,94-1,82 (m, 3H), 1,20 (d, J= 7,1 Hz,
3H). EM: (M*H m/z 424,1).
EJEMPLO 105
6-{(3S.,4S5)-4-metil-1-[3-(trifluorometil) bencillpirrolidin-3-il}-1-(tetrahidro-

2H-piran-4-il)-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona

3
r"F; : 2 N/-\j Q
e
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El compuesto del titulo se proporcioné siguiendo el procedimiento para
la preparacion de 6-{(3S,4S)-4-metil-1-[(2-metilpirimidin-5-il)metil]pirrolidin-3-il}-
1-(tetrahidro-2H-piran-4-il)-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona,  pero
sustituyendo por cianoborohidruro de sodio y 3-(trifluorometil)benzaldehido.
400 MHz RMN H (CDCl5) & 8,02 (s, 1H), 7,68-7,63 (m, 1H), 7,55-7,51 (m, 3H),
4,84-4,76 (m, 1H), 4,14-4,08 (m, 2H), 3,87-3,84 (m, 1H), 3,71-3,69 (m, 1H),
3,62-3,54 (m, 2H), 3,36 (t, J= 8,3 Hz, 1H), 3,01 (m, 1H), 2,86 (m, 1H), 2,63-2,60
(m, 1H), 2,50-2,27 (m, 3H), 1,98-1,83 (m, 3H), 1,21 (d, J= 6,6 Hz, 3H). EM:
(M*H m/z 462,1).

EJEMPLO 106
6-[(3S,4S5)-1-(26-difluorobencil)-4-metilpirrolidin-3-il]-1-(tetrahidro-2H-
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pii'an-4-il)—1 .5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona

{os)

El compuesto del titulo se proporciond siguiendo el procedimiento para
la preparacién de 6-{(3S,4S)-4-metil-1-[(2-metilpirimidin-5-il)metil]pirrolidin-3-il}-
1-(tetrahidro-2H-piran-4-il)-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona,  pero
sustituyendo por cianoborohidruro de sodio y 2,6-difluorobenzaldehido. 400
MHz RMN 'H (CDCI5) & 8,00 (s, 1H), 7,30-7,22 (m, 1H), 6,96-6,89 (m, 2H),
4,83-4,75 (m, 1H), 4,13-4,08 (m, 2H), 3,91 (s, 2H), 3,62-3,54 (m, 2H), 3,34 (t,
J= 8,3 Hz, 1H), 3,06 (d, J= 9,5 Hz, 1H), 2,80 (m, 1H), 2,66 (m, 1H), 2,40-2,27
(m, 3H), 1,99 (m, 1H), 1,91-1,83 (m, 2H), 1,16 (d, J= 7,1 Hz, 3H). EM: (M"H m/z
430,1).

EJEMPLO 107
(a) 6-[(3S.,4S)-4-etilpirrolidin-3-il]-1-(tetrahidro-2H-piran-4-il)-1H-

pirazolo[3,4-d]pirimidin-4(5H)-ona

o4
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El compuesto del titulo se proporciond siguiendo el procedimiento para

la preparaciéon de 6-[(3S,4S)-4-metilpirrolidin-3-il]-1-(tetrahidro-2H-piran-4-il)-
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1H-pirazolo[3,4-d]pirimidin-4(5H)-ona, pero sustituyendo por 6-[(3S,4S)-1-
bencil-4-etilpirrolidin-3-il]-1-(tetrahidro-2H-piran-4-il)-1,5-dihidro-4H-pirazolo[3,4-
d]pirimidin-4-ona. 400 MHz RMN "H (CDsOD) & 8,02 (s, 1H), 4,97 (m, 1H), 4,09-
4,06 (m, 2H), 3,78-3,58 (m, 4H), 3,34-3,34 (m, 1H), 3,16-3,11 (m, 1H), 2,68 (d,
J= 8,7 Hz, 1H), 2,63 (m, 1H), 2,32-2,27 (m, 2H), 1,90-1,87 (m, 2H), 1,69 (m,
1H), 1,57 (m, 1H), 0,97 (t, J= 7,5 Hz, 3H). EM: (M"H m/z 318,2).

(b) 6-{(3S.4S)-4-¢til-1-[(5-metilpirazin-2-i)metil]pirrolidin-3-il}-1-

(tetrahidro-2H-piran-4-il)-1.5-dihidro-4H-pirazolo[3.4-d]pirimidin-4-ona

»\———<’ d Q
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A una disolucién de 6-[(3S,4S)-4-etilpirrolidin-3-il]-1-(tetrahidro-2H-piran-

4-il)-1H-pirazolo[3,4-d]pirimidin-4(5H)-ona (4,4 g) en dimetilformamida (62 ml)
se afnadié acido acético (2,4 ml), 5-metilpirazin-2-carbaldehido (2 g) y
triacetoxiborohidruro de sodio (5,27 g). La mezcla de reaccion se agité durante
2 h a temperatura ambiente y se inactivd cuidadosamente con disolucién
saturada de bicarbonato sédico, se extrajo 3x con cloruro de metileno, se secé
con sulfato de magnesio, se filir6 y se concentré. La purificacion mediante
cromatografia MPLC en Biotage eluyendo con 1-4% de metanol/cloruro de
metileno/0,5% de hidréxido de amonio saturado proporcioné el compuesto del
titulo (3,9 g). 400 MHz RMN "H (CDCl5) & 8,52-8,48 (m, 1H), 8,38 (s, 1H), 8,02
(s, 1H), 4,81-4,75 (m, 1H), 4,11-4,01 (m, 3H), 3,79-3,75 (m, 1H) , 3,60-3,53 (m,
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2H), 3,40-3,32 (m, 1H), 3,10-3,08 (m, 1H), 2,94 (m, 1H), 2,63-2,57 (m, 1H), 2,53
d, J= 7,5 Hz, 1H), 2,37-2,18 (m, 4H), 1,90-1,83 (m, 2H), 1,67-1,60 (m, 1H),
1,54-1,47 (m, 1H), 0,95-0,92 (m, 3H). EM: (M*H m/z 424,2).
EJEMPLO 108
6-{(3S,4S)-4-etil-1-[(6-metoxipiridin-3-i)metil]pirrolidin-3-il}-1-(tetrahidro-
2H-piran-4-il)-1,5-dihidro-4H-pirazolo[3.4-d]pirimidin-4-ona

.m
-‘.,’m,‘// v ‘ 1\
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El compuesto del titulo se proporcioné siguiendo el procedimiento para
la preparacion de 6-{(3S,4S)-4-metil-1-[(2-metilpirimidin-5-il)metil]pirrolidin-3-il}-
1-(tetrahidro-2H-piran-4-il)-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona,  pero
sustituyendo por clorhidrato de 6-[(3S,4S)-4-etilpirrolidin-3-il]-1-(tetrahidro-2H-
piran-4-il)-1H-pirazolo[3,4-d]pirimidin-4(5H)-ona, cianoborohidruro de sodio y 6-
metoxinicotinaldehido. 400 MHz RMN 'H (CDCI3) & 8,04 (d, J= 2,1 Hz, 1H),
8,02 (s, 1H), 7,73-7,71 (m, 1H), 6,78 (d, J= 8,7 Hz, 1H), 4,80-4,75 (m, 1H),
4,12-4,10 (m, 2H), 3,92-3,90 (m, 3H), 3,72-3,70 (m, 1H), 3,61-3,54 (m, 3H),
3,32 (t, J= 8,3 Hz, 1H), 2,99 (m, 1H), 2,91 (m, 1H), 2,41 (m, 1H), 2,40-2,28 (m,
2H), 2,21 (m, 1H), 1,95 (m, 1H), 1,91-1,83 (m, 2H), 1,65-1,45 (m, 2H), 0,92 (t,
J=7,5 Hz, 3H). EM: (M"H m/z 439,2).

EJEMPLO 109
6-[(3S.45)-4-etil-1-(piridin-2-iimetil)pirrolidin-3-il]-1-(tetrahidro-2H-piran-4-
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iN-1.5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona

|
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A una disolucion de clorhidrato de 6-[(3S,4S)-4-etilpirrolidin-3-il}-1-
(tetrahidro-2H-piran-4-il)-1H-pirazolo[3,4-d]pirimidin-4(5H)-ona (61 mg) en
acetonitrilo (1 ml) se anadi6é carbonato de potasio (88 mg) y bromhidrato de 2-
(bromometil)piridina (40 mg) y la mezcla de reaccidon se calenté a reflujo
durante 72 h en un vial cerrado herméticamente. La mezcla de reaccién se
concentré6 sobre silice y se purific6 mediante cromatografia ultrarrapida
CombiFlash para proporcionar el compuesto del titulo. 400 MHz RMN 'H
(CDCl3) 8 11,50 (sa, 1H), 8,63 (dd, J= 1,7, 0,83, Hz, 1H), 8,02 (s, 1H), 7,70-7,67
(m, 1H), 7,40 (d, J= 7,9 Hz, 1H), 7,20-7,16 (m, 1H), 4,79-4,77 (m, 1H), 4,12-
4,02 (m, 3H), 3,75-3,72 (m, 1H), 3,61-3,53 (m, 2H), 3,39 (t, J= 7,9 Hz, 1H), 3,07
(d, J= 9,9 Hz, 1H), 2,92-2,90 (m, 1H), 2,37-2,12 (m, 4H), 1,91-1,83 (m, 2H),
1,65-1,60 (m, 1H), 1,54-1,49 (m, 1H), 0,94 (t, J= 7,1 Hz, 3H). EM: (M'H m/z
409,1).

EJEMPLO 110
6-[(3S.4S5)-4-etil-1-(quinoxalin-2-ilcarbonil)pirrolidin-3-il]-1-(tetrahidro-2H-

piran-4-il)-1.5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona
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A una disolucién de clorhidrato de 6-[(3S,4S)-4-etilpirrolidin-3-il]-1-
(tetrahidro-2H-piran-4-il)-1H-pirazolo[3,4-d]pirimidin-4(5H)-ona (73 mg) en
diclorometano (2 ml) se afnadié trietilamina (62 mg) y cloruro de 2-quinoxaloilo
(40 mg) a 0°C. La mezcla de reaccién se calentd hasta temperatura ambiente y
se agité durante 18 h. La mezcla de reaccién se inactivé con bicarbonato
sédico saturado, se extrajo con cloruro de metileno, se secé con sulfato de
magnesio, se filtré6 y se concentr6. La purificacibn mediante cromatografia
ultrarrapida CombiFlash eluyendo con 2-4% de MeOH/cloruro de metileno
proporcioné el qompuesto del titulo. 400 MHz RMN "H (CDCls) & 12,78-12,62
(m, 1H), 9,41 (d, J= 7,5, Hz, 1H), 8,18-8,00 (m, 3H), 7,87-7,73 (m, 2H), 4,84-
4,81 (m, 1H), 4,55-3,86 (m, 6H), 3,61-3,53 (m, 2H), 3,38-3,31 (m, 1H), 2,75 (m,
1H), 2,39-2,34 (m, 2H), 1,93-1,89 (m, 2H), 1,58-1,56 (m, 1H), 1,63-1,50 (m,
1H), 1,01-0,88 (m, 3H). EM: (M"H m/z 474,2).

EJEMPLO 111

B8-[(3S.4S)-4-metil-1-(pirimidin-2-ilmetil)pirrolidin-3-ii}-1-(tetrahidro-2H-

piran-4-il)-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona
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A una disolucién de clorhidrato de 6-[(3S,4S)-4-metilpirrolidin-3-il}-1-
(tetrahidro-2H-piran-4-il)-1H-pirazolo[3,4-d]pirimidin-4(5H)-ona (7,75 g) (véase
la preparacién en la etapa (a) del ejemplo 73) en dimetilformamida (115 ml) se
anadi6 triflato de hierro (900 mg), clorhidrato de 2-(clorometil)pirimidina (4,5 g)
y carbonato de cesio (22,2 g) y la mezcla de reacciéon se calenté a 60°C
durante 24 h. La mezcla de reaccién se concentré sobre gel de silice y se
purificd por cromatografia ultrarrapida eluyendo con 0-15% de metanol/acetato
de etilo/1% de hidroxido de amonio saturado para proporcionar el compuesto
del titulo (6 g). 400 MHz RMN "H (CDCI3) & 12,30 (sa, 1H), 8,63 (d, J= 5,0, Hz,
2H), 8,03 (s, 1H), 7,20 (d, J= 5,0, Hz, 1H), 4,84-4,79 (m, 1H), 4,30-4,27 (m, 1H),
4,14-4,08 (m, 2H), 3,87-3,82 (m, 1H), 3,63-3,55 (m, 2H), 3,47 (t, J= 7,9 Hz, 1H),
3,29 (d, J= 9,9 Hz, 1H), 2,88-2,86 (m, 1H), 2,60-2,56 (m, 1H), 2,46-2,24 (m,
4H), 1,93-1,84 (m, 2H), 1,24 (t, J= 7,1 Hz, 3H). EM: (M*H m/z 396,2).

EJEMPLO 112
2-({(3S,4S)-3-etil-4-[4-ox0-1-(tetrahidro-2H-piran-4-il)-45-dihidro-1H-

pirazolo[3,4-d]pirimidin-6-illpirrolidin-1-il¥metil)benzonitrilo
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El compuesto del titulo se proporcioné siguiendo el procedimiento para
la preparacion de 6-{(3S,4S)-4-metil-1-[(2-metilpirimidin-5-il)metil]pirrolidin-3-il}-
1-(tetrahidro-2H-piran-4-il)-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona,  pero

‘ 5 sustituyendo por clorhidrato de 6-[(3S,4S)-4-etilpirrolidin-3-il}-1-(tetrahidro-2H-

e
'\

piran-4-il)-1H-pirazolo[3,4-d]pirimidin-4(5H)-ona, cianoborohidruro de sodio y 2-

formilbenzonitrilo. 400 MHz RMN 'H (CDCl3) & 11,68 (sa, 1H), 8,01 (s, 1H),

7,68-7,58 (m, 3H), 7,40-7,36 (m, 1H), 4,91 (s, 1H), 4,82-4,76 (m, 1H), 4,12-4,10

(m, 2H), 3,94 (m, 1H), 3,61-6,55 (m, 2H), 3,37 (m, 1H), 3,03-2,94 (m, 2H), 2,66
10 (m, 1H), 2,41-2,23 (m, 3H), 2,09 (m, 1H), 1,91-1,84 (m, 2H), 1,66-1,49 (m, 2H),

0,93 (t, J= 7,5 Hz, 3H). EM: (M*H m/z 433,2).

EJEMPLO 113
3-({(3S,49)-3-¢til-4-[4-ox0-1-(tetrahidro-2H-piran-4-il)-4,5-dihidro-1H-

pirazolo[3,4-d]pirimidin-6-illpirrolidin-1-il}metil)benzonitrilo

oe

15

El compuesto del titulo se proporcioné siguiendo el procedimiento para

la preparacién de 6-{(3S,4S)—4-metil-1-[(2-metilpirimidin-5-i|)metil]pirrolidin-3-i|}-
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1-(tetrahidro-2H-piran—4-iI)—1,5-dihidro-4H-pirazoIo[3,4-d]pirimidin-4-ona, pero
sustituyendo por clorhidrato de 6-[(3S,4S)-4-etilpirrolidin-3-il]-1-(tetrahidro-2H-
piran-4-il)-1H-pirazolo[3,4-d]pirimidin-4(5H)-ona, cianoborohidruro de sodio y 3-
formilbenzonitrilo. 400 MHz RMN 'H (CDCls) § 8,01 (s, 1H), 7,73-7,41 (m, 4H),
4,79 (m, 1H), 4,72 (s, 1H), 4,12-4,09 (m, 2H), 3,82-3,70 (m, 2H), 3,61-3,54 (m,
2H), 3,27 (t, J= 8,3 Hz, 1H), 3,02-2,97 (m, 2H), 2,71-2,70 (m, 1H), 2,37-2,30 (m,
2H), 2,20-2,14 (m, 1H), 1,90-1,87 (m, 2H), 1,61-1,60 (m, 1H), 1,51-1,49 (m,
1H), 0,91 (t, J= 7,5 Hz, 3H). EM: (M*H m/z 433,2).
| EJEMPLO 114
4-({(3S,4S)-3-etil-4-[4-0x0-1-(tetrahidro-2H-piran-4-il)-45-dihidro-1H-

pirazolo[3.4-d]pirimidin-6-illpirrolidin-1-ilimetil)benzonitrilo

&)
N\

Q,

El compuesto del titulo se proporcioné siguiendo el procedimiento para
la preparacién de 6-{(3S,4S)-4-metil-1-[(2-metilpirimidin-5-il)metil]pirrolidin-3-il}-
1-(tetrahidro-2H-piran-4-iI)-1;5-dihidro-4H-pirazoIo[3,4-d]pirimidin-4-ona, pero
sustituyendo por clorhidrato de 6-[(3S,4S)-4-etilpirrolidin-3-il]-1-(tetrahidro-2H-
piran-4-il)-1H-pirazolo[3,4-d]pirimidin-4(5H)-ona, cianoborohidruro de sodio y 4-
formilbenzonitrilo. 400 MHz RMN 'H (CDCl3) & 11,82 (sa, 1H), 8,01 (s, 1H),
7,75 (t, J= 7,9 Hz, 1H), 7,69-7,44 (m, 3H), 4,78-4,75 (m, 1H), 4,74 (s, 1H), 4,13-
4,08 (m, 2H), 3,77 (m, 1H), 3,70 (m, 1H), 3,61-3,53 (m, 2H), 3,31-3,29 (m, 1H),



o @

10

15

20

25

164

3,01-2,90 (m, 2H), 2,58 (m, 1H), 2,37-2,31 (m, 2H), 2,25 (m, 1H), 2,00 (m, 1H),
1,91-1,83 (m, 2H), 1,64-1,63 (m, 1H), 1,61-1,59 (m, 1H), 0,93 (t, J= 7,5 Hz, 3H).
EM: (M*H m/z 433 2).

PROTOCOLOS BIOLOGICOS

La utilidad de los compuestos de férmula (1), y las sales
farmacéuticamente aceptables de los mismos, en el tratamiento o la prevencién
de enfermedades (tales como se detallan en este documento) en mamiferos
(por ejemplo seres humanos) puede demostrarse mediante la actividad de los
mismos en ensayos convencionales conocidos para un experto en la materia,
incluyendo el ensayo descrito a continuacién. Tales ensayos también
proporcionan un medio por el cual las actividades de los compuestos de
férmula () pueden compararse con las actividades de otros compuestos
conocidos.

Actividad inhibidora de fosfodiesterasa 9 (PDE9)

El ensayo de PDE9 se realizé6 usando el ensayo de proximidad de
centelleo (SPA) de fosfodiesterasa (GE Healthcare Life Sciences). El ensayo se
llevé a cabo en placas de microtitulacién de fondo transparente de 96 pocillos
(Costar 3632, Corning Inc). La enzima PDE9 recombinante humana se gener6
eh células SF-9, los sedimentos de células se sonicaron en tampén (TRIS 20
mM, benzamidina 2 mM, EDTA 1 mM, sacarosa 250 mM, PMSF 100 pM, pH
7,5 con HCI), se centrifugaron a 40.000 x g durante 20 min a 4°C. Los
sobrenadantes se almacenaron a -80°C. Se diluyé fosfato de [8-*H]guanosina
3',5'-ciclico (TRK 392, GE Healthcare Life Sciences) en tampén de ensayo
(Tris-HCI 50 mM, pH 7,5, que contenia MgCl; 1,3 mM) de forma que la

concentracion final de los pocillos era 50 nM. Los compuestos de prueba se
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disolvieron en DMSO, se diluyeron en H,O desionizada (Dl) y se diluyeron en
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serie en 20% de DMS0/80% de H,O para una concentracion final de 2% de
DMSO. Para el ensayo, la PDE9 se diluy6é con tampén de ensayo de forma que
el 20% o menos del sustrato se hidrolizé para dar 5GMP. Cada pocillo de
ensayo contenia 10 ul del compuesto de prueba o disolvente, 40 nui de
[P*HIGMPc y 50 pl de enzima, el valor de fondo se determiné mediante una alta
concentraciéon de un inhibidor de PDE. El ensayo se inicié con la adicién de la
enzima y se llevé a cabo a temperatura ambiente durante 30 min. El ensayo se
terminé con la adicién de 10 pl de un inhibidor de PDES que era suficiente para
inhibir totalmente la actividad enzimatica, inmediatamente seguido por la
adicién de 50 ul por pocillo de perlas de SPA. Las placas se cerraron
herméticamente, se removieron con vértex, se dejaron reposar durante >300

min, luego se contaron en un Wallac TriLux MicroBeta LSC.

N° de G5678A N° de G5678A N° de G5678A
ejemplo (U):CI50 ejemplo (U):C150 ejemplo (U):CI50
3 9,46 nM 43 36,4 nM 80 3,72 nM
4 624 nM 44 10,9 nM 81 2,92 nM
5 558 nM 45 38,7 nM 82 5,18 nM
6 57,1 nM 46 8,53 nM 83 24,5 nM
7 11,6 nM 47 5,53 nM 84 1,87 nM

8 11,2 nM 48 40,7 nM 85 0,903
9 2,84 nM 49 4,55 nM 86 1,44 nM
10 4,98 nM 50 125 nM 87 5,72 nM
11 18,9nM 51 8,19 nM 88 17,9 nM
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12 7,23 0M 52 26,0 M 89 1,70 nM
13 6,67 nM 53 7,30 M 90 747 0M
14 26,0 M 54 14,7 nM 97 6,60 M
17 16,2 nM 55 6,55 Ml 92 23,3 M
18 8,26 M 56 4,87 nM 93 24,3 1M
19 2,68 M 57 122 A 94 14,2 M
20 7,06 nM 58 334 nM 95 3,92 1M
21 34,5 nM 59 7,37 nM 96 7,73 0M
22 436 nM 60 44,8 nM 97(a) 7,20 nM
23 1,32 nM 61 7,35 1M 97(b) 5,56 nM
24 719 nM 62 520 nM 98 7,937M
25 9,07 M 63 123 M 99 12,8 nM
26 1.4 nM 64 873 M 100 22,7 nM
27 7,45 M 65 17,7 nM 107 7,94 M
28 6,86 M 66 18,1 nM 102 19,7 nM
29 2,77 M 57 9,74 nM 103 15,2 nM
31 23,2 M 68 36,7 nM 104 3,98 M
32 5,19 nM 69 30,7 nM 105 3,29 1M
33 6,29 M 70 10,2 nM 106 8,06 M
34 433 M 71 16,7 nM 107 4,33 nM
35 53,8 M 72 40,7 nM 108 3,71 nM
36 5,08 M 73 5,01 nM 109 427 nM
37 3,23 M 74 6,74 nM 10 2,59 M
38 5,75 M 75 5,46 nM 111 12,5 M
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39

58,1 nM

76

3,50 nM

112

1,37 nM

40

44,5 nM

77

1,24 nM

113

<1,00

41

63,8 nM

78

4,35 nM

114

2,31 nM

42

268 nM

79

3,72 nM

Los siguientes compuestos adicionales se

procedimientos expuestos anteriormente:

prepararon

seglin los

N° de
ejemplo

Estructura

Nombre

IUPAC

G5678A Masa
(U):.CI50 exacta

Peso
molec.

m/z -
Tiempo de
(Mgs1-)o retencion

115 Ry

Y
. >~«>_

»w‘x_ Eowf =
N

L}

1-ciclopentil-
6-{(3.4-
trans)-4-
metil-1-[3-
(1H-pirazol-
1-il)
bencil]pirroli
din-3-il}-1,5-
dihidro-4H-
pirazolo{3,4-
d]pirimidin-

4-ona

40,4 nM 443,243

557,579

444,28 2,71

116 Rae!

Nz

1-ciclopentil-
6-{(3.4-
trans)-4-
metil-1-[(2-
metilpiridin-
4-il)
metillpirrolidi
n-3-il}-1,5-
dihidro-4H-

pirazolo[3,4-

. d]pirimidin-

4-ona

34,0 nM 392,233

620,556

393,32 2,04
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117

6-{(3.4-
trans)-1-(2-
cloro-6-
fluorobencil)
4-
metilpirrolidi
n-3-il}-1-
ciclopentil-
1,5-dihidro-
4H-
pirazolo[3,4-
d]pirimidin-

4-ona

126 nM

429,173

543,951

430,23

2,7

118

1-ciclopentil-
6-[(3,4-
trans)-1-
(2,3-
dimetilbencil
)4
metilpirrolidi
n-3-if}-1,5-
dihidro-4H-
pirazolo[3,4-
d]pirimidin-

4-ona

74 nM

405,253

519,57

406,32

2,9

119

1-ciclopentil-
6-{(3.4-

trans)-1-[2-
(difluoromet
oxi)bencil]-4-
metilpirrolidi
n-3-il}-1,5-
dihidro-4H-
pirazolo[3,4-
d]pirimidin-

4-ona

32,8 nM

443,213

557,522

444,28

2,82




169
120 (Ragt . 1-ciclopentil-
‘ Sy 6-{(3.4-
.‘S;:‘g‘ ~ trans)-1-[(2-
}—‘} t) etoxipiridin-
y 3-imetil]-4-
(\T"J metilpirrolidi | g5 7 m | 422,243 | 650,582 | 4233 2,66
N n-3-il}-1,5-
k dihidro-4H-
N pirazolof3,4-
d]pirimidin-
4-ona
121 Tagd N 1-ciclopentil-
' }- \_’%F' 6-[(3,4-
v }t_m/"“ ‘\r—‘\ trans)-4-
. >_} ~ metil-1-
\'i" (4.5,6,7-
{f “:ir‘ tetrahidropir
{"‘ ‘? azolo[1,5-
. aJpiridin-3- 83,9 nM 421,259 | 535,573 | 422,33 2,43
imetil)pirroli
din-3-il}-1,5-
dihidro-4H-
pirazolo[3,4-
d]pirimidin-
>4-ona
122 B . 1-ciclopentil-
{3*‘-{1 6-((3.4-
\r e *rﬁ\v ~ trans)1-
th_ S’ | (2,3-dihidro-
. J 1.4-
) ,,Lk(r X benzodioxin-
L 6-ilmetil)-4- 56,4 nM 435,227 | 549,652 | 436,28 2,68
M metilpirrolidi
n-3-il}-1,5-
dihidro-4H-
pirazolo[3,4-
d]pirimidin-
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4-ona

123

ey

1-ciclopentil-
6-{{3.4-
trans)-1-[4-
(1H-
imidazol-1-
ibencil]-4-
metilpirrolidi
n-3-il}-1,5-
dihidro-4H-
pirazolo{3,4-
d]pirimidin-

4-ona

39,3 nM

443,243

657,579

444,29

2,1

124

1-ciclopentil-
6-(3.4-
trans)-1-
(2,5
diclorobencil
y4-
metilpirrolidi
n-3-il-1,5-
dihidro-4H-
pirazolo[3,4-
d]pirimidin-

4-ona

80,9 nM

445144

560,406

446,19

2,92

125

1-ciclopentil-
6-[(3,4-
tréns)—1-(4-
metoxi-3-
metilbencil)-
4-
metilpirrolidi
n-3-il)-1,5-
dihidro-4H-
pirazolo[3,4-
d]pirimidin-

4-ona

55,2 nM

421,248

535,569

422,31

2,89




L R

171

126

W)

1-ciclopentil-
6-{(3,4-
trans)-1-
(2,3-dihidro-
1-
benzofuran-
7-ilmetil)-4-
metilpirrolidi
n-3-il]-1,5-
dihidro-4H-
pirazolo[3,4-
d]pirimidin-

4-ona

88,7 nM

419,232

533,553

420,31

2,75

127

1-ciclopentil-
6-[(3.4-
trans)-1-
2,3-
difluorobenci
I)-4-
metilpirrolidi
n-3-ilJ-1,5-
dihidro-4H-
pirazolo[3,4-
d]pirimidin-

4-ona

61,7 nM

413,203

527,496

414,28

2,73

128

1-ciclopentil-
6-[(3.4-
trans)-1-(5-
fluoro-2-
metoxibencil
)-4-
metilpirrolidi
n-3-il}-1,5-
dihidro-4H-

| pirazolo[3,4-

d]pirimidin-

4-ona

70,9 nM

425,223

539,532

426,29

2,8




129

5]

- T
3

172

ciclopentil-

130

6-[(3.4-

Rat]

{3 | trans)1-(2-
fluoro-4-
metoxibencil
)-4-
‘metilpirrolidi
n-3-il}-1,5-
dihidro-4H-
pirazolo[3,4-
dpirimidin-
4-ona

1-ciclopentil-

71,8 nM

425,223

539,532

42629 | 275

131

[CTY

! 6-[(3.4-
h}«,}"‘\

. trans)-1-(3-
O

fluoro-4-
metilbencil)-
4-
metilpirrolidi
n-3-il]-1,5-
dihidro-4H-
pirazolo[3,4-
d]pirimidin-
4-ona
1-ciclopentil-

6(34-

60,0 nM

409,228

623,533

410,28 2,87

trans)-4-

metil-1-{(2

metil-1,3-
tiazol-5-
imetillpirroli 41,9 nM
din-3-il}-1,5-
dihidro-4H-
pirazolo[3,4-
d]pirimidin-

4-ona

398,189

512,557

399,23

2,32
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132 K . 1-ciclopentil-
N 2Ry
5 ":-L ' 6-{(3,4-
\,....4'}""'- I— :} trans)-1-[(4-
L ~ isopropil-
ILTJ 1,3-tiazol-2-
pa ilmeti]-4-
N metilpirrolidi 37,5nM 426,22 | 540,611 | 427,28 2,83
n-3-il}-1,5-
dihidro-4H-
pirazolo[3,4-
d]pirimidin-
4-ona
133 iHesd R t-ciclopentil-
e -
“}— g{w ‘fn 6-{(3,4
\ };z,(’ ?77 trans)-1-
I o’ | [(1,3-dimetil-
k_\\"/
j 1H-pirazol-
B -
! g 5-il)metill-4-
e |
« metilpirrolidi 33,7nM 395,243 | 509,535 | 396,31 2,35
n-3-if}-1,5-
dihidro-4H-
pirazolo[3,4-
d]pirimidin-
4-ona
134 " B 1-ciclopentil-
e
} 3 6-(3,4-
1% )_‘ *
\__ Pt Il trans)-1-
Y Ny >
f\ - (2,3-difluoro-
f\’_) 4-
AN metilbencil)-
*
4 93,5 nM 427,218 | 541,523 | 428,29 2,89
metilpirrolidi
n-3-il}-1,5-
dihidro-4H-
{ pirazolo[3,4-
d]pirimidin-
4-ona
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135

1-ciclopentil-
6-[(3,4-
trans)-4-
metil-1-{[6-
(1H-pirazo!-
1-il)piridin-2-

1 illmetil}pirroli

din-3-il}-1,5-
dihidro-4H-
pirazolo[3,4-
d]pirimidin-

4-ona

91,6 nM

444,239

672,592

4453

2,59

136

Rag;

1-ciclopentil-
6-[(3.4-
trans)-4-
metil-1-(4-
metilbencil)p
irrolidin-3-il]-
1,5-dihidro-
4H-
pirazolof3,4-
d]pirimidin-

4-ona

132 nM

391,237

505,543

392,31

2,81

137

1-ciclopentil-
6-[(3.4-
trans)-4-
metil-1-(2-
naftilmetil)pir
rolidin-3-il}-
1,5-dihidro-
4H-
pirazolo[3,4-
d]pirimidin-

4-ona

54,5 nM

427,237

541,576

428,3

2,97




-
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138

——gt

1-ciclopentil-
64(3.4-
trans)-1-[(2-
metoxipiridin
-3-il)metil]-4-
metilpirrolidi
n-3-if}-1,5-
dihidro-4H-
pirazolo[3,4-
d]pirimidin-

4-ona

47,7 nM

408,227

636,555

408,29

2,5

139

1-ciclopentil-
6-[(3,4-
trans)-1-(2-
etéxibencil)-
4-
metilpirrolidi
n-3-il}]-1,5-
dihidro-4H-
pirazolo[3,4-
d]pirimidin-

4-ona

97,5 nM

421,248

535,569

422,33

2,88

140

1-ciclopentil-
6-{(3.4-
trans)-4-
metil-1-[4-
(1H-1,2,4-
triazol-1-
il)bencil]pirro
lidin-3-il}-
1,5-dihidro-
4H-
pirazolo[3,4-
d]pirimidin-

4-ona

26,8 nM

444,239

558,567

4453

2,42
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141 IRpe] . 1-ciclopentil-
%
$ “‘p 6-[(3.4-
", —_—
\ ‘;,@,,,../L \?’““ trans)-1-(3-
KA \) metoxi-4-
\“/'
h metilbencil)-
"7%\/\,«"’
I -
g metilpirrolidi 53,1 nM 421,248 | 535,569 | 4223 2,94
n-3-il}-1,5-
dihidro-4H-
pirazolo[3,4-
d]pirimidin-
4-ona
142 Co , 1-ciclopentil-
}ﬁu"/”‘ x»} trans)-4-
F i
\[‘“- L metil-1-(1-
~ N N~
ﬁ 1 naftilmetil)pir
\1/1\’) o
L rolidin-3-- | 475nm | 427,237 | 541,576 | 4283 2,93
- 1,5-dihidro-
4H-
pirazolo[3,4-
d]pirimidin-
4-ona
143 ] N 1-ciclopentil-
v 7 6-[(3,4-
b Y
\_ Y= | trans)-1-(3-
F Ry
Lo ” fluoro-4-
- metoxibencil
\u,%v/{ )-4-
K metilpirrolidi 35,1 nM 425,223 | 539,532 | 426,29 2,73
n-3-il]-1,5-
dihidro-4H-
pirazolo[3,4-
d]pirimidin-
4-ona




146

144

177

T-ciclopentil-

145

iHag,

6-[(3,4-
trans)-1-
(2,5-
dimetoxiben

cil)-4-
metilpirrolidi
n-3-il}-1,5-
dihidro-4H-
pirazolo[3,4-
dpirimidin-
4-ona

T-ciclopenti-

99,6 nM

437,243

551,568

438,29

2,79

/ 6-{(3.4-
trans)-4-
metil-1-{(5-
metilisoxazol

.=3-

imetil)pirroli 77,4 nM
din-3-if}-1,5-
dihidro-4H-
pirazolo[3,4-

d]pirimidin-
4-ona
T-ciclopentil-

6-[(3,4-

382,212

496,492 | 383,27

2,5

trans)-1-(2-
fluoro-6-
metoxibencil
)-4-
metilpirrolidi 165 nM
n-3-il]-1,5-
dihidro-4H-
pirazolo(3,4-
d]pirimidin-

4-ona

425,223

539,532

426,29

2,76
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\'2‘

178
147

1-ciclopentil-

) 1} : 6-[(3.4-
# N
\——‘j\c"’“‘ \—‘4

y trans)-1-
(\ )\ 5\) (2.4
! difluorobenci
»‘”\’J 1)-4-
/]\"b\ metilpirrolidi | /%8 M
n-3-il]-1,5-

413,203 | 527,496 | 414,28 2,72

dihidro-4H-
pirazolo[3,4-
d]pirimidin-

) 4-ona
148 Tetas; 1-ciclopentil-
{ | 6-[(3.4-

"\"—’u -, trans)-1-(4-
NSO
P

fluoro-3-

metoxibencil
i ! )-4-

metilpirroligi | 360 M
n-3-il]-1,5-

425,223 | 539,532 | 426,29 2,79
dihidro-4H-
pirazolo[3,4-
d]pirimidin-

4-ona
149 i

(Rac) 1-ciclopentil-
}—gi’* 6-(3.4-
"G W
jo— \[_,\ trans)-1-
£
2 5 \,) (2,3-dihidro-
1,4-
@

benzodioxin-
Y .,

Silmetil}4- | 47 4nm | 435,227 | 549,552 | 436,28 2,73
metilpirrolidi

n-3-il}-1,5-
dihidro-4H-
pirazolo[3,4-

d]pirimidin-

4-ona
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150

iRas

6-[(3.4-
trans)-1-(2-
cloro-4-
fluorobencil)
_4-
metilpirrolidi
n-3-if}-1-

ciclopentil-

1,5-dihidro-
4H-

pirazolo[3,4-

d]pirimidin-

4-ona

93,5 nM

429,173

543,951

430,23

2,82

151

1-ciclopentil-
6-[(3.4-
trans)-1-
(2.4-
dimetilbencil
-4-
metilpirrolidi
n-3-il]-1,5-
dihidro-4H-
pirazolo[3,4-
dipirimidin-

4-ona

117 nM

405,253

519,57

406,32

2,92

152

1-ciclopentil-
6-[(3.4-
trans)-1-
(3.5-
dimetoxiben
cil)-4-
metilpirrolidi
n-3-il}-1,5-
dihidro-4H-
pirazolo[3,4-
d)pirimidin-

4-ona

42,2 nM

437,243

551,568

438,29

2,8




180
153 R 1-ciclopentil-
PO
3 6-(3.4-
\}..ﬂ‘ P r) trans)-1-(3-
etoxibencil)-
\u,c\\ij:r_. .
metilpirrolidi | 54 4 nm | 421,248 | 535,569 | 422,28 2,88
n-3-il}-1,5-
dihidro-4H-
pirazolo{3,4-
d]pirimidin-
4-ona
154 L B 6-[(3.4-
} ”‘i/\;‘" trans)-1-(4-
;S*-“e« ‘ Pﬂ}-\ cloro-2-
\-/‘ {\) fluorobencil)
or .
Nt metilpirrolidi
n-3-il}-1- 175nM | 429,173 | 543,951 | 430,23 2,88
ciclopentil-
1,5-dihidro-
_ 4H-
pirazolo[3,4-
d]pirimidin-
4-ona
155 T i G4
‘,\,L{*"? trans)-3-(1-
\ .}’:“N) _'"\)__.B ciclopentil-4-
(\) k_/ oxo-4,5-
,J? dihidro-1H-
Q/ pirazolo{3,4-
dJpirimidin- 27.9nM 402,217 | 516,526 | 403,25 2,61
ﬂ 6-il)-4-
metilpirrolidi
n-1-
ilimetil}benz
onitrilo




ow

156

181

157

.

R 1-ciclopentil-
6-(3,4-
trans)-1-
(2,5-
difluorobenci
1)-4-
metilpirrolidi
n-3-il}-1,5-
dihidro-4H-
pirazolo[3,4-
d]pirimidin-
4-ona

PXi(kX=

40,8 nM

413,203 | 527,496 | 414,27

2,69

158

(Rac)

trans)-3-(1-
ciclopentil-4-
0x0-4,5-
dihidro-1H-
pirazolo[3,4-
d]pirimidin-
6-il)-4-
metilpirrolidi
n-1-
ilimetil}benz
onitrilo

6134

56,4 nM

402,217 | 516,526 | 403,26

2,6

trans)-1-(3-
cloro-4-
fluorobencil)
-4-
metilpirrolidi
n-3-ifJ-1-
ciclopentil-
1,5-dihidro-
4H-
pirazolo{3,4-
d]pirimidin-

4-ona

50,9 nM

429,173

543,951 | 430,21

2,91




¢w

159

182

1-ciclopentil-

160

6-{(3.4-

trans)-1-[4-
(difluoromet
oxi)bencil]-4-
metilpirrolidi
n-3-il}-1,5-
dihidro-4H-
pirazolo[3,4-
d]pirimidin-
4-ona

1-ciclopentil-

59,9 nM

443,213

557,522

444,26

2,88

161

6-{(3.4-
trans)-4-
metil-1-(3-
metilbencil)p
irrolidin-3-il]- 43,4 1M
1,5-dihidro-
4H-
pirazolo[3,4-
d]pirimidin-
4-ona

1-ciclopentil-

391,237

505,543

392,29

2,8

6-((3.4-
trans)-1-
(3.4-
difluorobenci
1)-4-
metilpirrolidi 40,4 n
n-3-il]-1,5-
dihidro-4H-
pirazolo[3,4-
dlpirimidin-

4-ona

413,203

527,496

414,26

2,8




164

162

1-ciclopentil-

6-[(3.4-

183

163 iRac}

trans)-1-

(2,5-
dimetilbencil
y-4-
metilpirrolidi
n-3-il}-1,5-

dihidro-4H-
pirazolo[3.4-
d]pirimidin-
4-ona
63,4

; trans)-1-(3-

60,1 nM

405,253 | 519,57 | 408,32

2,92

cloro-2-
fluorobencil)
-4-
metilpirrolidi

n-3-ilj-1-

TRag}

ciclopentil-
1,5-dihidro-
4H-
pirazoio[3,4-
d]pirimidin-
4-ona
1-ciclopentil-

6-[(3,4-

53,4 nM 429,173 | 543,951

430,22 2,85

}‘ trans)-1-
\} (2,3-
diclorobencil
)-4-
metilpirrolidi
n-3-ilj-1,5-
dihidro-4H-
pirazolo[3,4-
d]pirimidin-

4-ona

78,9 nM

445,144 | 560,406

446,15

2,94




184

165

R}

1-ciclopentil-
6-(3.4-
trans)-4-
metil-1-(1,3-
tiazol-2-
iimetil)pirroli
din-3-if}-1,5-
dihidro-4H-
pirazolo[3,4-
d]pirimidin-

4-ona

54,2 nM

384,173

498,53

385,22

2,35

166

RIS

1-ciclopentil-
6-[(3.4-
trans)-1-(3-
fluoro-2-
metilbencil)-
4-
metilpirrolidi
n-3-il}-1,5-
dihidro-4H-
pirazolo{3,4-
d]pirimidin-

4-ona

68,3 nM

409,228

523,633

410,26

2,83

J

\

167

1-ciclopentil-
6-{(3.4-
trans)-4-
metil-1-[(2-
metilpirimidi
n-5-
ilymetil]pirroli
din-3-il}-1,5-
dihidro-4H-
pirazolo{3,4-
d]pirimidin-

4-ona

40,7 nM

393,228

507,519

394,3

221




185

168

Ry}

1-ciclopentil-
6-{(3.4-
trans)-1-{(2-
etilpirimidin-
5-ilymetif}-4-
metilpirrolidi
n-3-il}-1,5-
dihidro-4H-
pirazolo[3,4-
d]pirimidin-

4-ona

30,7 nM

407,243

521,546

408,31

2,36

169

1-ciclopentil-
6-[(3.4-
trans)-1-(4-
isopropilben
cil)-4-
metilpirrolidi
n-3-il]-1,5-
dihidro-4H-
pirazolo[3,4-
d]‘pirimidin-

4-ona

117 nM

419,269

633,597

420,34

3.1

*

\

170

gei

1-ciclopentil-
6-{(3.4-
trans)-1-[(1-
etil-1H-
pirazol-4-
ihmetil}-4-
metilpirrolidi
n-3-il}-1,5-
dihidro-4H-
pirazolo[3,4-
d]pirimidin-

4-ona

74,6 nM

395,243

509,535

396,31

2,37




186

171 Rac] 1-ciclopentil-
} ; 64(3.4-
}r:,, 4.} & trans)-1-[(4-
~ }\:} "\/} metoxipiridin
/'L%/} -3-i)metil]-4-
§ /' metilpirrolidi | 54 30m | 408,227 | 636,555 | 409,29 | 2,05
n-3-if}-1,5-
dihidro-4H-
pirazolo[3,4-
d]pirimidin-
4-ona
172 Rad . 1-ciclopentil-
S 6-((3,4-
Si_)f"/ trans)-1-
{ b (isoxazol-5-
b iimetil)-4-
<ﬁ/) metilpirolidi | 67 0nM | 368,196 | 482,465 | 369,25 | 229
- n-3-il}-1,5-
dihidro-4H-
pirazolo[3,4-
d]pirimidin-
4-ona
173 o . 1-ciclopentil-
')‘ 3:\:: 6-[(3,4-
NI tanspe
E d -/ ’ etoxibencil)-
i d +
metilpirrolidi | g4 0nM | 421,248 | 535,569 | 42229 | 2,85
n-3-il}-1,5-
dihidro-4H-
pirazolo[3,4-
d]pirimidin-
4-ona




@@

187

174

1-ciclopentil-
6-[(3.4-
trans)-1-{[6-
(1-hidroxi-1-
metiletil)pirid
in-3-iljmetil}-
4-
metilpirrolidi
n-3-il-1,5-
dihidro-4H-
pirazolo[3,4-
d]pirimidin-

4-ona

42,0 nM

436,259

664,609

437,32

2,14

175

2

1-ciclopentil-
6-{(3,4-
trans)-1-
[(2,2-dimetil-
2,3-dihidro-
1-
benzofuran-
5-il)metil}-4-
metilpirrolidi
n-3-il}-1,5-
dihidro-4H-
pirazolo[3,4-
d]pirimidin-

4-ona

74,8 nM

447,264

561,607

4483

2,96

176

1-ciclopentil-
6-[(3,4-
trans)-1-
(3.4-
dimetoxiben
cil)-4-
metilpirrolidi
n-3-il}-1,5-
dihidro-4H-
pirazolo[3,4-

27,1 nM

437,243

551,568

438,29

2,59




@e

188

d]pirnmidin-

4-ona

177

@1

1-ciclopentil-
6-{(3.4-
trans)-4-
metil-1-[(5-
metilpirazin-
2.
ilymetil}pirroli
din-3-il}-1,5-
dihidro-4H-
pirazolo[3,4-
d]pirimidin-

4-ona

42,2 nM

393,228

507,519

3943

2,32

78

]

1-ciclopentil-
6-[(3.4-
trans)-1-
(imidazof1,2
-a]piridin-2-
iimetil)-4-
metilpirrolidi
n-3-il}-1,5-
dihidro-4H-
pirazolo[3,4-
d]pirimidin-

4-ona

44,7 nM

417,228

531,541

418,27

2,14

179

1-ciclopentil-
6{(3,4-
trans)-4-
metit-1-[(2-
fenil-1,3-
oxazol-4-
il)metil)pirroli
din-3-il}-1,5-
dihidro-4H-
pirazolo[3,4-
d]pirimidin-

47,2 nM

444,227

558,563

445,27

2,88




. ‘.

189

4-onha

180

1-ciclopentil-
6-[(3.4-
trans)-4-
metil-1-(2-
metilbencil)p
irrolidin-3-if)-
1,5-dihidro-
4H-

83,8 nM

pirazolo[3,4-
d]pirimidin-

4-ona

391,237

505,543

392,3

2,77

181

1-ciclopentil-
6-[(3.4-
trans)-1-(2-
isopropoxibe
ncil)-4-
metilpirrolidi 134 nM
n-3-il-1,5-
dihidro-4H-
pirazolo[3,4-
d]pirimidin-

4-ona

435,264

549,596

436,33

182

oo

6-[(3.4-
trans)-1-
(cinolin-3-
iimetil)-4-
metilpirrolidi
n-3-il}-1-
ciclopentii- | 22:57M
1,5-dihidro-
4H-
pirazolo[3,4-
d]pirimidin-

4-ona

429,228

543,552

430,26

2,53




190

183 =Y i 1-ciclopentil-
M 64(3.4-
S Sl trans)-1-[3-
"\._,f.
(difluoromet
;"%r" ' oxi)bencil]-4-
.7 metilpirrolidi | 298 nm | 443,213 | 557,522 | 444,26 | 2,87
h n-3-il-1,5-
dihidro-4H-
pirazolo[3,4-
d]pirimidin-
4-ona
184 By 1-ciclopentil-
.A‘? 6-[(3.4-
o -"\i._.\ trans)-1-(4-
P . ~ fluoro-3-
N
r{ metilbencil)-
e
A 4-
oo
i metilpirrolidi 90,0 nM 409,228 | 523,533 | 410,26 2,87
n-3-il}-1,5-
dihidro-4H-
pirazolo[3,4-
d]pirimidin-
4-ona
185 THe 1-ciclopentil-
6-{(3.4-
T trans)-4-
“*if' metil-1-[4-
f//‘“ﬂ' ’ (1H-pirazol-
i\'h/,\\}‘*".’
Ss 1-
ibencillpirro | 33 5 0 | 443,243 | 557,579 | 444,27 2,69
lidin-3-il}-
1,5-dihidro-
4H-
pirazolo[3,4-
d]pirimidin-
4-ona




191

186 B N 1-ciclopentil-
}“\,“_‘_” 6(3.4-
}_4__.})""f \}”'} trans)-1-
o [(7-
L. k\.r‘/ dimetilimida
LN z0[1,2-
a)piridin-3-
imetil}-4- 155 nM 445,259 | 559,595 | 446,27 2,19
metilpirrolidi
n-3-il}-1,5-
dihidro-4H-
pirazolo[3,4-
d]pirimidin-
4-ona
187 By . 1-ciclopentil-
}ﬁ 6-[(3,4-
\_{}—q },\ trans)-1-
[ 3 N\ 35
" diclorobencil
0
Y meipirolidi | 70.9TM | 445,144 | 560406 | 446,16 | 3,04
’ n-3-il]-1,5-
dihidro-4H-
pirazolo[3,4-
d]pirimidin-
4-ona
188 e - 1-ciclopentil-
}‘*/ >y 6-[(3,4-
} /\”“‘}. ‘ trans)-1-(4-
S 3 K) isopropoxibe
w
ix‘x._ /} ncil)-4-
‘!’Mwﬁj metilpircolidi | 757 0m | 435264 | 549,506 | 436,3 2,98
N n-3-ill-1,5-
dihidro-4H-
pirazolo[3,4-
d]pirimidin-
4-ona




192

189

1-ciclopentil-
6-(3.4-
trans)-1-{[2-
(1-hidroxi-1-
metiletil)pirid

| in-4-ifjmetif}-

4-
metilpirrolidi
n-3-il}-1,5-
dihidro-4H-
pirazolo[3,4-
d]pirimidin-

4-ona

23,7 1M

436,259

664,609

437,21

2,13

190

1-ciclopentil-
6-((3.4-
trans)-4-
metil-1-
(4,5,6,7-
tetrahidro-
1,3-
benzotiazol-
2.
iimetil)pirroli
din-3-il]-1,5-
dihidro-4H-
pirazolo[3,4-
d]pirimidin-

4-ona

55,4 nM

438,22

552,622

439,27

2,81

191

1-ciclopentil-
6-[(3.4-
trans)-1-
(mesitiimetil)
4-
metilpirrolidi
n-3-il}-1,5-
dihidro-4H-

pirazolo{3,4-

198 nM

419,269

633,597

420,34




LR

193

d]pirimidin-

4-ona

192

1-ciclopentil-
6-[(3.4-
trans)-1-
(2,6-
diclorobencil
y-4-
metilpirrolidi
n-3-ill-1,5-
dihidro-4H-
pirazolo[3,4-
d]pirimidin-

4-ona

236 nM

445,144

560,406

446,14

2,75

193

Titey

G4+
trans)-3-(1-
ciclopentil-4-
ox0-4,5-
dihidro-1H-
pirazolo[3,4-
d]pirimidin-
6-il)-4-
metilpirrolidi
n-1-
illmetil}benz

onitrilo

57,7 nM

402,217

516,526

403,25

2,61

194

1-ciclopentil-
6-(3.4-
trans)-1-(2-
fluoro-5-
metoxibencil
y-4-
metilpirrolidi
n-3-ill-1,5-
dihidro-4H-
pirazolo[3,4-
d]pirimidin-

54,7 nM

425,223

539,632

426,29

2,75




4 S
!
-

197

195

4-ona

194

1-ciclopentil-
6-[(3.4-

196

‘R

trans)-1-
(2,6-
dimetilbencil
)-4-
metilpirrolidi
n-3-il-1,5-
dihidro-4H-
pirazolo[3,4-
d]pirimidin-
4-ona
1-ciclopentil-
6-{(3.4-

198 nM

405,253

519,57

406,31

2,83

[Bagy

trans)-1-[(4-
metoxi-3,5-
dimetilpiridin
-2-ilmetil]-4-
metilpirrolidi
n-3-il}-1,5-
dihidro-4H-
pirazolo[3,4-
d]pirimidin-
4-ona

1-ciclopentil-

187 nM

436,259

664,609

437,32

2,76

6-[(3.4-
trans)-1-
(3,5-
dimetilbencil
)-4-
metilpirrolidi

n-3-il}-1,5-

53,5 nM

dihidro-4H-
pirazolo[3,4-
d]pirimidin-

4-ona

405,253

519,57

406,33

2,96




195

198

X

1-ciclopentil-
6-(3.4-
trans)-1-
(3,4-
dimetilbencil
)-4-
metilpirrolidi
n-3-il}-1,5-
dihidro-4H-
pirazolo[3,4-
d]pirimidin-

4-ona

93,6 nM

405,253

619,57

406,31

2,94

199

Ay’

1-ciclopentil-
6-{(3.4-
trans)-4-
metil-1-[(1-
metil-1H-
bencimidazo
l-2-
illmetil]pirroli
din-3-il}-1,5-
dihidro-4H-
pirazolo{3,4-
d]pirimidin-

4-ona

35,3 nM

431,243

545,568

432,29

2,64

200

1-ciclopentil-
6-{(3.4-
trans)-4-
metil-1(4-
metil-3,4-
dihidro-2H-
1,4-
benzoxazin-
7-
imetil)pirroli
din-3-il}-1,5-
dihidro-4H-

176 nM

448,259

676,62

{449,3}

{278}




196

pirazolo[3,4-
d]pirimidin-

4-ona

201

1-ciclopentil-
6-[(3,4-
trans)-4-
metil-1-(3-
fenilpropil)pir
rolidin-3-il]-
1,5-dihidro-
4H-
pirazolo{3,4-
d]pirimidin-

4-ona

146 nM

405,253

519,57

{406,3}

2,93}

202

sk

1-ciclopentil-
6-{(3.4-
trans)-4-
metil-1-[2-
(trifluorometi
l)bencil]-
pirrolidin-3-
if}-1,5-
dihidro-4H-
pirazolo[3,4-
d]pirimidin-

4-ona

104 nM

445,209

559,513

{446,2}

2.9}

203

1-ciclopentil-
6-(3.4-
trans)-4-
metil-1-
(4,4,4-
trifluorobutif)
pirrolidin-3-
il-1,5-
dihidro-4H-
pirazolo[3,4-

- d]pirimidin-

83,7 nM

397,209

511,469

{398,2}

(2,69}




204

)

4-ona

197

1-ciclopentil-

6-[(3.4-

)-4-
metilpirrolidi
n-3-il}-1,5-
dihidro-4H-
pirazolo[3,4-
d]pirimidin-
4-ona

T=ciclopenti-

trans)-1-(3-

metoxibencil

9,56 nM 407,232

621,542

{408,3} @274

206 >,

6-[(3,4-
trans)-1-
| (ciclopentilm
. etil)-4-
metilpirrolidli
n-3-il}-1,5-
dihidro-4H-
pirazolo[3,4-
d]pirimidin-
4-ona

1-ciclopentil-

286 nM

369,253 | 483,637

{370,2} 272

6-[(3.4-
i}‘ trans)-1-
‘ (2.4-
dimetoxiben
cil)-4-
metilpirrolidi
n-3-il]-1,5-
dihidro-4H-
pirazolo[3,4-
d]pirimidin-

4-ona

68,4 nM

437,243 | 551,568

{438,2}

{2.82}




208

207

&

198

T-ciclopentlr-

6-{(3,4-

trans)-4-

metil-1-[4-
(morfolin-4-
iimetil)bencil
Jpirrolidin-3-
il1,5-
dihidro-4H-
| pirazolo[3,4-
djpirimidin-
4-ona
6-[(3.4-

trans)-1-

46,2 nM

476,29

590,649 | 77,3

{1,94; 2,1
477,3} B

209

=

0 ’_II~
i

2,1,3-
benzotiadiaz
ol-5-ilmetil)-

4-
metilpirrolidi
n-3-il]-1-
ciclopentil-
1,5-dihidro-
4H-
pirazolof3,4-
d]pirimidin-
4-ona
6{(3.4-
trans)-1-[2-

7,13 nM

435,184

549,578

{436,2) 2,66}

(benciloxi)eti
i-4-
metilpirrolidi
n-3-il}-1- 625 "
ciclopentil-
1,5-dihidro-
4H-

pirazolo[3,4-

dpirimidin-

421,248

535,569

{422,2}

{2,85}




oe

21 0 {Rat

4-ona

199

211 [

i . 1-ciclopentil-
JL 6-[(3,4-
trans)-1-

(2,6-
difluorobenci
1)~d-
metilpirrolidi
n-3-il}-1,5-
dihidro-4H-
pirazolo{3,4-
dJpirimidin-
4-ona

1-ciclopentil-

16,2 nM

413,203

527,496

@142y | {262

212 Tas

6-[(3,4-
s trans)-1~(2-
metoxibencil
)4-
metilpirrolidi
n-3-il}-1,5-
dihidro-4H-
pirazolo[3,4-
d}pirimidin-
4-ona

1-ciclopentil-

39,8 nM

407,232

521,542

{408.2) | {276}

6-{(3.4-
trans)-4-
metil-1-
[(3.5.6-

trimetilpirazi

n-2-

ihmetil]pirroli

din-3-il}-1,5-

dihidro-4H-
pirazolo[3,4-
d]pirimidin-

4-ona

9,98 nM

421,259

535,573

{422,3}

2,51}




200

213

1-ciclopentil-
6-{(3.4- .
trans)-1-
(2.4-
diclorobencil
y-4-
metilpirrolidi
n-3-il}-1,5-
dihidro-4H-
pirazolo[3,4-
d]pirimidin-

4-ona

124 nM

445,144

560,406

{446,1)

{298}

214

L)

1-ciclopentil-
6-{(3,4-
trans)-4-
metil-1-
(5,6,7.8-
tetrahidro-
4H-
pirazolo[1,5-
alazepin-3-
ilmetil)pirroli
din-3-il}-1,5-
dihidro-4H-
pirazolo[3,4-
d]pirimidin-

4-ona

15,7 nM

435,275

549,6

{436,3}

{2,59}

215

1-ciclopentil-
6-[(3,4-
trans)-1-(3-
fluorobencil)
-4-
metilpirrolidi
n-3-il-1,5-
dihidro-4H-
pirazolo[3,4-

d]pirimidin-

11,5nM

395,212

509,506

{396,2}

2.73}




216

ttoh]

4-ona

201

1-ciclopentil-

217

6-(3.4-
B h trans)-1-
(2,3-dihidro-
1-
benzofuran-
5-ilmetil)-4-
metilpirrolidi
n-3-il-1,5-
dihidro-4H-
pirazolo[3,4-
’ d]pirimidin-
4-ona
1-ciclopentil-

6-[(3,4-

17,4 nM

419,232

533,553 | {420,2}

218

trans)-1-(2-
(o metoxi-5-
metilbencil)-
4-
metilpirrolidi
n-3-il-1,5-
dihidro-4H-
pirazolo[3,4-
d]pirimidin-
4-ona
1-ciclopentil-

6-[(3,4-

25,0 nM

421,248

535,569 | {422,3} 2,91}

trans)-1-(2-
fluorobencil)
-4-
metilpirrolidi 15.6 nM
n-3-if}-1,5-
dihidro-4H-
pirazolo[3,4-
d]pirimidin-

4-ona

395,212

509,506

{396,2} 2,67}

2,71}
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61(3.4-
trans)-1-(2-
clorobencil)-

4-
metilpirrolidi
n-3-if}-1-
ciclopentil-
1,5-dihidro-
4H-
pirazolo[3,4-
d]pirimidin-

4-ona

48,4 nM

411,183

525,961

{412,2)

2,78}

220

"

1-ciclopentil-
6-[(3.4-
trans)-1-
(3.4-
diclorobencil
-4-
metilpirrolidi
n-3-il}-1,5-
dihidro-4 H-
pirazolo[3,4-
d]pirimidin-

4-ona

28,0 nM

445,144

560,406

{446,1)

{3.,04}

221

6-[(3.4-
trans)-1-
(2,1,3-
benzotiadiaz
ol-4-iimetil)-
4-
metilpirrolidi
n-3-ilJ-1-
ciclopentil-
1,5-dihidro-
4H-
pirazolo[3,4-

d]pirimidin-

12,7 nM

435,184

549,578

{436,2}

2,67}
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4-ona

222

e

1-ciclopentil-
6-{(3.4-
trans)-4-
- metil-1-[(2-
propilpirimidi
n-5-
il)metillpirroli
din-3-il}-1,5-
dihidro-4H-
pirazolo[3,4-
d]pirimidin-

4-ona

6,03 nM

421,259

535,573

{422,3}

(2,52}

223

|Ragi

1-ciclopentil-

6{(3.4-

X
! trans)-1-{(1-

etil-1H-

pirazol-5-

ihmetil]-4-
metilpirrolidi

n-3-il-1,5-
dihidro-4H-
pirazolo[3,4-
d]pirimidin-

4-ona

14,4 nM

395,243

509,535

{396,3}

{2,39)

224

1-ciclopentil-
‘ 6-{(3.4-

\ " trans)-4-
S| metiki2-
(trifluoromet
oxi)bencil]pir

rolidin-3-il}-

1,5-dihidro-
4H-

pirazolo[3,4-

d]pirimidin-

4-ona

116 nM

461,204

575,512

{462,2}

(2,96}
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225

(]

1-ciclopentil-
6-{(3.4-
trans)-4-
metil-1-[4-
(trifluorometi
)bencil]-
pirrolidin-3-
i-1,5-
dihidro-4H-
pirazolo[3,4-
d]pirimidin-

4-ona

34,9 nM

445,209

559,513

{446,2)

{3.01}

226

TR

1-ciclopentil-
6-{(3.4-
trans)-4-
metil-1-[(1-
metil-1H-
imidazo[4,5-
clpiridin-2-
il metif]pirroli
din-3-il}-1,5-
dihidro-4H-
pirazolo[3,4-
d]pirimidin-

4-ona

3,78 nM

432,239

660,581

{4332}

{2,03}

227

1-ciclopentil-
6-(3.4-
trans)-1-
(3,5-
difluorobenci
)-4-
metilpirrolidi
n-3-il}-1,5-
dihidro-4 H-
pirazolo[3,4-
d]pirimidin-

4-ona

7,42 nM

413,203

527,496

{414,2}

2.79
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228 R ] 1-ciclopentil-

6-[(3.4-

' }],Jibu trans)-1-
<~ @ (5,6-dihidro-

o,

4H-

U pirrolo[1,2-

b]pirazol-3-
iimetil)-4- 49,1 nM 407,243 | 521,546 | {408,3} {2,37}

x

metilpirrolidi
n-3-il}-1,5-
dihidro-4H-
pirazoio[3,4-
d]pirimidin-

4-ona

Aunque en este documento se han descrito ciertas realizaciones
actualmente preferidas de la invencién, para aquellos expertos en la materia a
la que la invencion se refiere sera evidente que pueden hacerse variaciones y
modificaciones de las realizaciones descritas sin apartarse del espiritu y el
alcance de la invencién. Por consiguiente, se pretende que la invencion se
limite sélo hasta el grado requerido por las reivindicaciones adjuntas y las

normas juridicas aplicables.
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Habiendo descrito la invencidén como antecede, se declara

como propiedad lo contenido en las siguientes:

REIVINDICACIONES
1. Un compuesto de formula (1),
o) R,
H
~
R N
3 ' \ N
\\\\\ \ /
o N N
\
R

0]

o una sal farmacéuticamente aceptable del mismo, en la que:

R se selecciona del grupo que esta constituido por alquilo (C¢-Ce),
alquenilo (C2-Ce), alquinilo (C,-Cs), cicloalquilo (C3-Cg), heterocicloalquilo, arilo
y heteroarilo, cada uno de los cuales puede estar opcionalmente sustituido con
de uno a ftres sustituyentes, seleccionandose independientemente los
sustituyentes del grupo que esta constituido por alquilo (C4-Cs), alcoxi (C1-Cs),
halo y haloalquilo (C4-C,);

R; se selecciona del grupo que esta constituido por hidrégeno, a}IquiIo
(C4-Cy4), alquenilo (C2-C,), alquinilo (C,-C,), haloalquilo (C1-Cy4) y ciclopropilo;

R2 se selecciona del grupo que esta constituido por alquilo (C1.Cs),
alquenilo (C,-Cs), alquinilo (C2-Cs), haloalquilo (C1-Ce), heteroarilo seleccionado
del grupo que esta constituido por piridinilo, piridazinilo, pirimidinilo y pirazinilo,
y ERs, en el que el heteroarilo puede estar opcionalmente sustituido con de uno

a tres sustituyentes independientemente seleccionados del grupo que esta
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constituido por alquilo (C4-C4) y haloalquilo (C+4-C4);

R; se selecciona del grupo que esta constituido por hidrégeno, alquilo
(C4-C4), alquenilo (C2-Cy4), alquinilo (C2-C,), cicloalquilo (C3-Cg) y haloalquilo
(C1-Ca);

E se selecciona del grupo que esta constituido por -CHz-, -CH>CHa-, -
CH,CH,CH>- y -C(0)-;

Rs se selecciona del grupo que esta constituido por cicloalquilo (C3-Cg),
heterocicloalquilo, arilo, ariloxi y heteroarilo, cualquiera de los cuales puede
estar opcionalmente sustituido con de uno a tres sustituyentes,
seleccionandose independientemente tales sustituyentes del grupo que esta
constituido por alquilo (C4-C4), alquenilo (C2-C4), alquinilo (C2-C,), hidroxialquilo
(C4-Cy4), haloalquilo (C4-Cy), alcoxi (C1-C4), haloalcoxi (C1-Cy), cicloalquilo (Ca-
Cs), halo, ciano, fenilo, morfolinilo, alquil (C+-C4)-amino, pirazolilo, triazolilo e
imidazolilo.

2. El compuesto de la reivindicacién 1, o una sal farmacéuticamente
aceptable del mismo, en el que:

R se selecciona del grupo que esta constituido por etilo, isopropilo,
trifluoroetilo, ciclobutilo, ciclopentilo, difluorociclohexilo, metoxifenilo, tetrahidro-
2H-tiopiran-4-ilo y tetrahidro-2H-piran-4-ilo;

R1 es hidrogeno o metilo;

R> es metilb, trifluoroetilo, trifluorobutilo, pirimidinilo,
trifluorometilpirimidinilo o ERs;

R3 es metilo, etilo, isopropilo, trifluorometilo, trifluoroetilo o ciclopropilo;

E es -CH;- 0 -C(O)-;

Rs se selecciona del grupo que esta constituido por ciclopentilo,
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morfolinilo, fenilo, naftilo, benciloxi, pirimidinilo, piridinilo, quinolinilo,
quinoxalinilo, pirazinilo, birazolilo, bencimidazolilo, cinolinilo, naftidrinilo,
pirido[2,3-b]pirazinilo, | imidazo[4,5-c]piridinilo, benzotiadiazolilo,
tetrahidropirazolo[1,5-a]piridinilo, _ dihidrobenzodioxinilo, imidazolilo,
dihidrobenzofuranilo, triazd‘lilo, oxazolilo, isoxazolilo, benzodioxinilo, tiazolilo,
imidazo[1,2-a]piridinilo, tetrahidrobehzotiazolilo, dihidrobenzoxazinilo,
tetrahidropiranilo,  tetrahidropirazolo[1,5-a]azepinilo y  dihidropirrolo[1,2-
b]pirazolilo sustituido o sin sustituir.
3. El compuesto de la reivindicacion 2, o una sal farmacéuticamente
aceptable del mismo, en el que:

R se selecciona del grupo que esta constituido por isopropilo, ciclobutilo,
ciclopentilo y tetrahidro-2H-piranilo;

R1 es hidrégeno;

Rz es ERs;

R3 es metilo o etilo;

E es-CHy-; y

Rs se selecciona del grupo que esta constituido por fenilo, pirimidin-2-ilo,
piridin-2-ilo, pirazin-2-ilo y 5-metilpirazin-2-ilo.
4. El compuesto de la reivindicacion 1, seleccionado del grupo que esta
constituido por:

6-[(3S,4S)-1-bencil-4-metilpirrolidin-3-il]-1-ciclopentil-1,5-dihidro-4H-
pirazolo[3,4-d]pirimidin-4-ona;

1-ciclopentil-6-[(3S,4S)-4-metil-1-(quinoxalin-6-ilmetil)pirrolidin-3-il]-1,5-
dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;

| 1-ciclopentil-6-{(3S,4S)-4-metil-1-[(5-metilpirazin-2-il)metil]pirrolidin-3-il}-
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1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-ciclopentil-6-{(3S,4S)-1-[(1,3-dimetil-1H-pirazol-5-il)metil]-4-
metilpirrolidin-3-il}-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-ciclopentil-6-[(3S,4S)-4-metil-1-(4,5,6,7-tetrahidropirazolo[1,5-a]piridin-
3-ilmetil)pirrolidin-3-il]-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-ciclopentil-6-{(3S,4S)-4-metil-1-[(1-metil-1H-bencimidazol-2-
imetil]pirrolidin-3-il}-1,5-dihidro-4 H-pirazolo[3,4-d]pirimidin-4-ona;
6-[(3S,4S)-1-(cinolin-3-ilmetil)-4-metilpirrolidin-3-il]-1-ciclopentil-1,5-
dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-ciclopentil-6-{(3S,4S)-4-metil-1-[(2-metilpirimidin-4-il)metil]pirrolidin-3-
i}-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona; y
1-ciclopentil-6-[(3S,4S)-1-{[2-(dimetilamino)pirimidin-4-iljmetil}-4-
metilpirrolidin-3-il]-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
o una sal farmacéuticamente aceptable del mismo.
5. El compuesto de la reivindicaciéon 1, seleccionado del grupo que esta
constituido por:
6-[(3S,4S)-1-bencil-4-etilpirrolidin-3-il]-1-isopropil-1,5-dihidro-4 H-
pirazolo[3,4-d]pirimidin-4-oha;
6-[(3S,4S5)-1-bencil-4-metilpirrolidin-3-il]-1-isopropil-1,5-dihidro-4H-
pirazolo[3,4-d]pirimidin-4-ona;
1-isopropil-6-[(3S,4S)-4-metil-1-(quinoxalin-6-ilmetil)pirrolidin-3-il]-1,5-
dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-isopropil-6-[(3S,4S)-4-metil-1-(quinolin-3-iimetil)pirrolidin-3-il]-1,5-
dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-isopropil-6-[(3S,4S)-4-metil-1 -(quinoxalin-6-ilmetil)pirrolidin-3-il]-1,5-



10

15

20

25

o

210

dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-isopropil-6-{(3S,4S)-4-metil-1 -(quinolin-3-ilmetil)pirrolidin-3-il]-1,5-
dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-isopropil-6-{(3S,4S)-4-metil-1-[(2-metilpirimidin-5-il)metil]pirrolidin-3-il}-
1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-isopropil-6-{(3S(4S)-1-[(6-metoxipiridin-3-il)metil]-4-metilpirrolidin-3-il}-
1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-isopropil-6-{(3S,4S)-4-metil-1-[(5-metilpirazin-2-il)metil]pirrolidin-3-if}-
1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-isopropil-6-[(3S,4S)-4-metil-1-(1,5-naftiridin-4-iimetil)pirrolidin-3-il}-1,5-
dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-isopropil-6-[(3S,4S)-4-metil-1-(1,8-naftiridin-4-ilmetil)pirrolidin-3-il}-1,5-
dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
1-isopropil-6-[(3S,4S)-4-metil-1-(quinolin-4-iimetil)pirrolidin-3-il}-1,5-
dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona; y
1-isopropil-6-[(3S,4S)-4-metil-1-(pirido[2, 3-b]pirazin-8-ilmetil)pirrolidin-3-
il]-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;

0 una sal farmacéuticamente aceptable del mismo.

6. El compuesto de la reivindicacion 1, seleccionado del grupo que esta

constituido por:
6-[(3S,4S)-1-bencil-4-metilpirrolidin-3-il]- 1-(tetrahidro-2H-piran-4-il)-1,5-
dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
6-{(3S,4S)-4-metil-1-[(2-metilpirimidin-5-il)metil]pirrolidin-3-il}-1-
(tetrahidro-2H-piran-4-il)-1 T5-dihid ro-4H-pirazolo[3,4-d]pirimidin-4-ona;
6-{(38,48)—4-metil-1‘ -[(5-metilpirazin-2-il)metil]pirrolidin-3-il}-1-(tetrahidro-
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2H-piran-4-il)-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
6-{(3S,49)-1-[(6-metoxipiridin-3-il) metil]-4-metilpirrolidin-3-il}-1-
(tetrahidro-2H-piran-4-il)-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
6-[(3S,4S)-4-metil-1-(quinolin-3-ilmetil)pirrolidin-3-il]-1-(tetrahidro-2H-
piran-4-il)-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
6-{(3S,4S)-4-metil-1-[(2-metilpirimidin-4-il)metil]pirrolidin-3-il}-1-
(tetrahidro-2H-piran-4-il)-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
6-{(3S,4S)-4-metil-1-[(6-metilpiridin-3-il)metilJpirrolidin-3-il}-1-(tetrahidro-
2H-piran-4-il)-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
6-[(3S,4S)-4-metil-1-{[6-(trifluorometil)piridin-3-iljmetil}pirrolidin-3-il]-1-
(tetrahidro-2H-piran-4-il)-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
6-{(3S,4S5)-4-metil-1-[(1-metil-1H-imidazo[4,5-c]piridin-2-il)metil]pirrolidin-
3-il}-1-(tetrahidro-2H-piran-4-il)-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
6-{(3S,4S)-1-[(1,3-dimetil-1H-pirazol-5-il)metil]-4-metilpirrolidin-3-il}-1-
(tetrahidro-2H-piran-4-il)-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
6-[(3S,4S)-1-(2,1,3-benzotiadiazol-5-ilmetil)-4-metilpirrolidin-3-il]-1-
(tetrahidro-2H-piran-4-il)-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
6-[(3S,4S)-4-metil-1-(quinoxalin-2-iimetil)pirrolidin-3-il]-1-(tetrahidro-2H-
piran-4-il)-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
6-[(3S,4S)-4-metil-1-(quinolin-4-ilmetil)pirrolidin-3-il]-1-(tetrahidro-2H-
piran-4-il)-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
6-[(3S,4S)-4-metil-1-(piridin-2-iimetil)pirrolidin-3-il]-1-(tetrahidro-2H-piran-
4-il)-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
6-[(3S,4S)-1-bencil-4-metilpirrolidin-3-il]-3-metil-1-(tetrahidro-2H-piran-4-
.il)-1 ,9-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
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6-[(3S,4S)-1-(3-fluorobencil)-4-metilpirrolidin-3-il]-1-(tetrahidro-2H-piran-
4-il)-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
6-[(3S,4S)-1-(35-difluorobencil)-4-metilpirrolidin-3-il]-1-(tetrahidro-2H-
piran-4-il)-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
6-{(3S,4S)-4-metil-1-[4-(trifluorometil)bencil]pirrolidin-3-il}-1-(tetrahidro-
2H-piran-4-il)-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
3-metil-6-[(3S,4S)-4-metil-1-(piridin-3-ilmetil)pirrolidin-3-il}-1-(tetrahidro-
2H-piran-4-il)-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
3-metil-6-{(3S,4S)-4-metil-1-[(2-metilpirimidin-5-il) metil]pirrolidin-3-il}-1-
(tetrahidro-2H-piran-4-il)-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
6-{(3S,4S)-1-[(6-metoxipiridin-3-il)metil]-4-metilpirrolidin-3-il}-3-metil-1-
(tetrahidro-2H-piran-4-il)-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
6-{(3S,4S)-4-metil-1-[(6-metilpiridin-2-il)metil]pirrolidin-3-il}-1-(tetrahidro-
2H-piran-4-il)-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
6-[(3S,4S)-1-(4-fluorobencil)-4-metilpirrolidin-3-il]-1-(tetrahidro-2H-piran-
4-il)-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
6-[(3S,4S)-1-bencil-4-etilpirrolidin-3-il]-1-(tetrahidro-2H-piran-4-il)-1,5-
dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
6-[(3S,4S)-1-(2-fluorobencil)-4-metilpirrolidin-3-il]-1-(tetrahidro-2H-piran-
4-il)-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
6-{(3S,4S5)-4-metil-1{2-(trifluorometil)bencil]pirrolidin-3-il}-1-(tetrahidro-
2H-piran-4-il)-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
6-[(3S,4S)-1-(2,4-difluorobencil)-4-metilpirrolidin-3-il]-1-(tetrahidro-2H-
piran-4-il)-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
6-[(3S,4S5)-1-(4-metoxibencil)-4-metilpirrolidin-3-il]-1-(tetrahidro-2H-piran-
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4-il)-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
6-[(3S,4S)-1-bencil-4-metilpirrolidin-3-il]-1-(tetrahidro-2H-tiopiran-4-il)-
1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
6-[(3S,4S)-1-(2-metoxibencil)-4-metilpirrolidin-3-il]-1-(tetrahidro-2H-piran-
4-il)-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
6-[(38,48)-1 -(3-metoxibencil)-4-metilpirrolidin-3-il]-1-(tetrahidro-2H-piran-
4-il)-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
6-{(3S,4S)-4-metil-1-[3-(trifluorometil)bencil]pirrolidin-3-if}-1-(tetrahidro-
2H-piran-4-il)-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
6-[(3S,4S)-1-(26-difluorobencil)-4-metilpirrolidin-3-il]-1-(tetrahidro-2H-
piran-4-il)-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
6-{(3S,4S)-4-etil-1-[(5-metilpirazin-2-il)metil]pirrolidin-3-il}-1-(tetrahidro-
2H-piran-4¥il)-1 ,9-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
6-{(35,4S)-4-etil-1-[(6-metoxipiridin-3-i)metil]pirrolidin-3-il}-1-(tetrahidro-
2H-piran-4-il)-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
6-[(3S,4S)-4-¢til-1-(piridin-2-ilmetil)pirrolidin-3-il]-1-(tetrahidro-2H-piran-4-
i)-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
6-[(3S,4S)-4-etil-1-(quinoxalin-2-ilcarbonil)pirrolidin-3-il]-1-(tetrahidro-2H-
piran-4-il)-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
6-[(3S,4S)-4-metil-1-(pirimidin-2-iimetil)pirrolidin-3-il]-1-(tetrahidro-2H-
piran-4-il)-1,5-dihidro-4H-pirazolo[3,4-d]pirimidin-4-ona;
2-({(3S,4S)-3-¢til-4-[4-ox0-1-(tetrahidro-2H-piran-4-il)-4,5-dihidro-1H-
pirazolo[3,4-d]pirimidin-6-il]pirrolidin-1-il}metil)benzonitrilo;
3-({(3S,4S)-3-¢til-4-[4-ox0-1-(tetrahidro-2H-piran-4-il)-4,5-dihidro-1H-

pirazolo[3,4-d]pirimidin-6-il]pirrolidin-1-il}metil)benzonitrilo; y
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4-({(3S,48)-3-¢etil-4-[4-ox0-1-(tetrahidro-2H-piran-4-il)-4,5-dihidro-1H-
pirazolo[3,4-d]pirimidin-6-il]pirrolidin-1-il}metil)benzonitrilo;

o una sal farmacéuticamente aceptable del mismo.
7. Una composiciéon farmacéutica que comprende un compuesto de una
cualquiera de las reivindicaciones 1-6, o una sal farmacéuticamente aceptable
del mismo, y un vehiculo, excipiente o diluyente farmacéuticamente aceptable.
8. La composicién de la reivindicacion 7, que comprende ademas un
segundo agente farmaceéutico.
9. La composicién de la reivindicaciéon 8, en la que el segundo agente
farmacéutico se selecciona del grupo que esta constituido por donepezilo,
galantamina, memantina, ﬁvastigmina y tacrina.
10.  Un procedimiento para inhibir PDE9 en un mamifero en necesidad de tal
inhibicion que comprende la etapa de administrar al mamifero una cantidad
inhibidora de PDE9 de un compuesto de una cualquiera de las reivindicaciones
1-6, o una sal farmacéuticamente aceptable del mismo.
11.  Un procedimiento para tratar una enfermedad neurodegenerativa en un
mamifero en necesidad de tal tratamiento, que comprende la etapa de
administrar al mamifero una cantidad terapéuticamente eficaz de un compuesto
de una cualquiera de las reivindicaciones 1-6, o una sal farmacéuticamente
aceptable del mismo.
12.  El procedimiento de la reivindicacién 11, en el que la enfermedad es
enfermedad de Alzheimer. |
13..  Un procedimiento para promover la neurorrestauracién en un mamifero
en necesidad de tal neurorrestauracion, que comprende la etapa de administrar

al mamifero una cantidad terapéuticamente eficaz de un compuesto de una
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cualquiera de las reivindicaciones 1-6, o una sal farmacéuticamente aceptable
del mismo.
14.  Un procedimiento para mejorar deficiencias cognitivas en un mamifero
en necesidad de tal mejora, que comprende la etapa de administrar al
mamifero una cantidad terapéuticameﬁte eficaz de un compuesto de una
cualquiera de las reivindicaciones 1-6, o una sal farmacéuticamente aceptable
del mismo.
15.  El procedimiento de una cualquiera de las reivindicaciones 10-14 en el

que el mamifero es humano.
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RESUMEN

La invencién proporciona compuestos inhibidores de PDE9 de férmula

M,
0 R,
H
~
R, N l A\ N
.‘\\\\\\\KN N/
%

(1)
y sales farmacéuticamente aceptables de los mismos, en la que R, Ry,
Rz2 y R; son como se definen en este documento. También se proporcionan
composiciones farmacéuticas que contienen los compuestos de féormula | y los
usos de las mismas en el tratamiento de trastornos neurodegenerativos y

cognitivos tales como enfermedad de Alzheimer y esquizofrenia.
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INSTRUCTIONS CONCERNING AMEF:JDMENTS' UNDER AﬁTICLé 19

The apphcam ‘as, after having received the internationat search report and the written oplnion of the international
Searching Authority, one opportunity to amend the claims of the International application. It should however be emphaszed o
that, since all parts of the international application (claims description and drawings) may be amended during the
international prellminary examination procedure, there is usually no need to fite amendments of the claims under Article 19
except where, e.g. the applicant wants the latier to be published for the purposes of provlslonal protection or has another
reason for amending the claims belore international publication, Furthermore, it shoutd be emphasized that provisional
protection is avallable in some States only (see PCTApphcants Guide, Volume I/A, Annexes B1and 82) )

The attention of the appllcam is drawn to the fact that amendments to the cialms under Articie 19 are not allowed where

' the International Searching Authority has declared, under Article 17(2), that no international search repon would be,

established {see PCTApphcanls Guide, Volume /A, paragraph 296)

What parts of the international appllcation may be amended?

Under Article 19, only the claims may.be amended

During the international phase, the claims may also be amended (or further amended) under Article 34 before the
international Preliminary Examining Authority. The description and drawings may only be amended under

Article 34 betfore the International. Examining Authorlty )

Upon entry into the national phase, ali parts of the international appllcatlon may be amended under Anicle 28 or,
where applicable, Article 41. . ' .

When? °  Within 2 months from the date of transmmal ot the lntemaﬁonal search report or 16 months from the pnonty date,
whichever time limit expires 1ater. it shoutd be noted, however, that the amendments will be considered as having
been received on time if they are recelved by the International Bureau after the explration of the applicable ﬁme
{imit but belore the completlon of the technlcal praparations for Imematlonal publlcatlon (Hule 46. 1)

Where not to file the amendments?
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The amendments may only be filed with the International Bureau and not with the reoewlng Ofﬁce or the
Intemational Searching Authority (Rule 46.2)." °
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renumbered oonsecutIvely (Secﬁon 205(b}).

The amendments must be made in the Ianguege in which the lntematlonal application is to be publlshed

What documents must/may accompany the amendments? ’ A\
Letter {Section 205(b)):- . ' ’
' The amendments must be submltted with a letter.

The Ietter will not be publlshed with the, inlemauonal application and the amended claims It should ‘not be
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The letter must be in English or French, at the cholce of the. applicant. However, ‘it the language of the

international application is English, the letter must be in English; it the language of the international appﬁcahon :
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“Notes to Form PCT/ISA/220 (first shaet) {October 2005)
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> PATENT COOPERATION TREATY
PCT

INTERNATIONAL SEARCH REPORT

(PCT Anticle 18 and Rules 43 and 44)

Applicant's or agent's file reference - "FORFURTHER = . rom pCTiSAR20

PC33468A - ACTION . : as well as, where appllcable item § below
International application No. . International filing date (day/m_onrh/year) ~ (Earliest) Priority Date (day/monthiyear)
PCT/1B2008/001125 . ; " 05/05/2008 - 11/05/2007

Applicant

PFIZER INC.

- This lnternatlonal search report has been prepared by this intemational Searching Authority and Is transmitted to the applicant
" -according to Article 18. A topy is being transmitted to the International Bureau.

This Intemational search report consists of a total of _'_2___ shests.
Itis also accompanied by a copy of each prior art document cited in this report.

1. Basis of the report , . B ) .
a. - With regard to the Janguage, the Iinternational search was carried out on the basis of:

[X]  theintemational application in the language in which it was fled * . ‘

D a translation of the International application into i , which-is the |anguagé
of a translation furnished for the purposes of international search {Rules 12.3(a) and 23.1(b))

b. D This International search report has been established taking into account the recﬂﬂcation of an obvious mistaks
au\horized by or notified o this Authority under Rule 81 (Rule 43 Gbis(a))

‘c. D " With regard to any nucleotide and/or amino acid sequonce disclosed in the Intematronal applicalion see Box No (.
.2 [ Cenainclaimswere loun'd.'tmsrc!_rable (SeeBoxNo.ll) .’ :

3. [[] unitycf invention is lacking (sée Box No Il
4. With regard to the title, '
[X] thetextis approved as submitted by the applicant .
D the text has been established by this Authority to read as follows:

5. With regard to the abstract, ‘
[z]' the text Is approved as submitted by the appiicant

D the text has been established, according to Rule 38. 2(b), by this Authority as it appears in Box No. IV. The applicant
may, within one month from the date_ of mailing of this international search report, submit comments'to this Authority

6. With regard to the dmwinge,
a. the figure of the drawings to be publlshed with the abstract is Figure No.
. [ assuggestedby the applicant :
' [] assetected by this Authority, because the applicant faled to suggest a figure
P D as selected by this Authority, because this figure better charactenzes the Invention
b [ " nons of the fgures Is to be pubushed with the abstract :

Form PCT/SA/210 (first sheet) (April 2007)
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I_NTER.N.ATIONAL SEARCH REPORT o) apmlieation N

o . - B : - '} PCT/1B2008/001125

A. LASSIFICATION OF SUBJECT MATTER
TNV C07Da87/0

Acct;rd‘ng to International Patent Classificalion ( IPC) or to both nationat classification and IPC
B. FIELOSSEARCHED -

" Minimum documeniation searched (c\assllicaﬂon system tol\owed by dlassffication symbob)

Co7D -

.

Documentation searched other than minimum documentation to the extent that such documents ate included in the fislds searched

Elecironic data base consulted during the international search (name of data’base and, where practical, search terms used)

'EPO—Internal CHEM ABS- Data o AR o

C: DOCUMENTS CONSIDERED YO BE RELEVANT ' : Sy

Category® | Chation of document, with indicalion, where appropriate, of the relevant passages

Relevant to claim No.

A FRANK WUNDER, ADRIAN TERSTEEGEN, ANNEGRET : o |. 1-15
; REBMANN, CHRISTINA ERB, THOMAS FAHRIG, AND
MARTIN HENDRIX: -"Characterization of the
First Potent and Selective PDE9 Inhibitor
Using a cGMP -Reporter Cell Line” '

MOL PHARMACOL
vol. 68, no.

- 'XP002491746
page 1777

, 2005, page 1775—1781 ‘ : '

D Further documents are listed in the continuation of Box G.

D See patent family annex.

* Special categories of cited documents : K
*A’ document defining the general sme of the an which is not
. considered to be of particular relevance . .

‘E® carller document bul ‘published on or atter the lmema!ional
filing date .

‘L* document which may throw doubis on priorily claim(s) or
which Is chied 1o establish the pubiication date of anolhef
citation o other special reason (as specifiedy

'0" documeni referring to an oral disclosure, use, . exhibitlon or

- Other means

*P* document published prior to the intemational filing date bul.
later than the priority date claimed

*T* later document published after the intemalional filing date
or priority date and noi in conflict wilh the application but N
cited to understand the principle or theory underlying the

" tivention

*X* document of particutar relevance; the claimed Invention
cannot be considered novel or carinot be considered to

. involve an inventive step when tlie document is 1aken alone

*Y* document of particular relevance; the claimed invention
cannot be considered 1o involve an inventive step when the
_ document is combined with one or more other such docu-
m?'rlns a's‘uch comblnation being obvious 1o a person sidiled
inthe

'&* document member of the same patent famlly

Date of the aclual compietion of the international search

11 August 2008

Date of malling of the Intemational search report

22/08/2008

| Name and mailing addrass of the IS/

European Patent Oﬂice P.B. 5618 Patenllaan 2
NL - 2280 HV R

Tel. (+31-70) 340—2040, Tx. 31 651 eponl,
Fax: (+31-70) 34’0-3016

Authorized officer  *

Bader, Karl Glinther

Form PCTASA/210 (sscond shest) (April 2005)
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| ,PATENT COOPERATION TREATY

. From the
) INTERNATIONAL SEARGHING AUTHORITY .

= e N 'N_ N"VPCT

o 'WRITTEN OPINION OF THE
see form PCTASA220 . . INTERNATIONAL SEARCHING AUTHORITY
o (PCT Rule 43bis.T)

Date of mailing
(day/fnonthzyear) see form PCTASA/210 (second sheet)

A;pplicam's ar agent's file reference " . L FOR FURTHER ACTlON

see form PCTASAR20 . . See paragraph 2 below

International application No. international filing date (day/monthjear) Priority date (day#nonthiear)
PCTAB2008/001125 : 05.05.2008 . | 11.05.2007 .
Intemational Patent Classification (IPC) or both national classification and IPC | ‘

INV. C07D487/04 . : e

Applicant - - . : -
PFIZERINC." - . ' T ‘.

1. This opinion contains indications rela_ltirig to the following items:

B BoxNo.l  Basis of the opinion , _

-0 BoxNo.Il  Priority ' . . : o,
[0 Box No. lll - Non-establishment of opinion with regard to novelty, anventrve step and industrial apphcablhty
0O BoxNo.IV  Lack of unity of mvennon

R BoxNo.V  Reasoned statement under Rule 43bis.1(a)(i) with regdrd to novelty, inventive step or lndustnal
’ apphcablhty, citations and explanations supporting such statement

.D Box No. VI  Certain documents cited
O Box No. VIl Certain defects in the international application
a Box No. VIt Certain observations on the international application

2. FURTHERACTION . -~ =~ °

' It a demand for international preliminary examination is made, this opinion will-usually be consideredtobe a ..
written opinion of the International Preliminary Examining Authority ("IPEA”) except that this does not apply where
the applicant chooses an Authorily other than this one to be the IPEA and the chosen IPEA has notifed the
International Bureau under Rule 66. lbls(b) that written opinions of this Inlernahonal Searchmg Authority
will not be so consudered

If this opinion is, as proi/ided abové. considered to be a written opinion of the iPEA, the applicanl is invited to

submit to the IPEA a written reply together, where appropriate, with amendmenits, before the expiration of 3 months
from the date of mailing of Form PCTASA220 or beforé the expnraﬂon of 22 months from !he priority date,

whichever-expites later.
For {further options, see Form 'PCT/1 SAR20.
1 3. Forfurther details, see notes to Form PCTASA/220.

Name and mailing address ofthe ISA! : - Date of completion of Authorized Officer . .o
: ) - this opinion i l,-—*’""""%.,
European Patent Office - ~ ce for : . A 3
Q D-80298 Munich | e e Bader, Karl Giinther { p), 7
Tel. +49 89 2399 - 0 Tx: 523656 epmu d ; %, &
- Fax: +49 89 2399 - 4465 . : Telephone No. _+49 89 2398-7177 h O

Form (PCTASA/R237) (Cover Sheet) (April 2005)



B -WRITTEN OPINION OF THE ' . International apolication No.
INTERNATIONAL SEARCHING AUTHORITY S PCT/B2008001125

Box No.| Basis of the opmlon .

1. Wlth regard to.the Ianguage this opinion has been estabhshed on the basus of:’
R lhe international apphcahon in the Ianguage in which It was filed

O a translatnon of the lntemahonal appllcanon into , which is the language of a translatlon furnished for the
purposes of international search (Rules 12. 3(a) and 23 1. (b}).

2. O This opinion has been established taking into account the rectification of an obvious mistake authonzed
. by of notified to this Authority under Rule 91 (Rule 43bxs 1(a)) - : )

3. With regard to any nucleotide andior amino acid: sequence dlsclosed in the mternatlonal application . and
necessary to the claimed inverition, Ihls opinion has been establxshed on the basis of:

a. type of material;
0 asequencelisting s _ L
. O table(s) relaled to.the,seque_nce listing
b: format of material:

0 . on paper" . C .' BN

@ ®

O in electronic form
c. time of filingfumishing: .
O contalned in the international appllcatlon as filed.
- O filed together with the mtemahonal apphcatlon in electronic torm

D furnished subsequently to this Authonty for the purposes of search

4. O In addition, in the case that more [han one version or copy ofa sequence hshng andlor table relating thereto
has béen filed or furnished, the required statements that the information in the subsequent or additional
" copies is identicat to that in the application as filed or does not go beyond the apphcatlon as filed, as
appropriate, were furnished. _ .

5. Additional comments:

Form PGTASA/237 (April 2007)
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' WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY

International application No.

- PCTAB2008001125 -

Box No.V  Reasoned statement under Rule 43bis. 1(8)(!) wuth regard to novelty, inventive slep or

" industrial applicability; citations and explanahons supporting such statement

1. Statement

Novelty (N)
Inventive step (IS)

Industrial applicability (1A) .

- 2. Citations and explahations

see s rate sheet

Form PCTASA/237 (April 2007) - .

Yes:
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Claims

z

b .
a
o

:

N




. WRITTEN OPINIQN OF THE | . R 'tnternational application No.
. 'INTERNATIONAL SEARCHING - ‘ )
- AUTHORITY (SEPARATE SHEET) - I PCT/I 32008/001 125

" . Reltem V.

1° Reference is made to the following document:
'~ _D1: FRANK WUNDER, ADRIAN TERSTEEGEN ANNEGRET REBMANN
CHRISTINA ERB, THOMAS FAHRIG, AND.MARTIN HENDRIX: )
Charactenzatlon of-the First Potent and Selective PDE9 Inhibitor Using a
_ cGMP Reporter Cell Line" MOL PHARMACOL, vol. 68, no. 6, 2005, page 1775-

1 781 XP002491 746

Claims 10-15 relate to subject matter consrdered by thrs Authority to be covered by
the provisions of Rule 39.1(iv) / 67.1(iv) PCT. The patentability can be dependent
upon the formulation of the claims. The EPO, for example does not recognise as
patentable claims to the use of a compound in "medical treatment, but may allow
claimsto a product in partrcu|ar substances or composmons for use in‘a first or
further. medical treatment '

2 Document D1, which is considered to represent the most relevant state of the art,
discloses (the references in parentheses applymg to this document): '
The first potent and selective PDE9 inhibitor with a pyrazolo-pyrimidine core.
_ From this, the subject-matter of independent claim 1 differs in that:
‘The compounds of formula | are of a particular stereachemistry-and do invariably
'oarry a pyrrolidine substituent on'the pyrimidine.

2.1 The subject-matter of claim 1 is therefore novel (Artrcle 33(2) PCT)
' The problem to be solved by the present rnventton may be regarded as:
Provision of further PDSE inhibitors. -
2.2 The solution to this problem proposed in claim 1 of the present application is
. considered as-involving an mventrve step (Artlcle 33(3) PCT) for the following
reasons:
‘The modifications necessary to arrive at the present subject matter claimed cannot
‘be considered obvious in view of the skilled mans ability and the information available
at the time of filing. Not even the features necessary to change/add to the D1 .
disciosure can be derived from the prior art in this context.

Form PCT/ISA237 (Separate Sheet) (Sheet 1) (EPO-April 2005)



" Possible steps after receipt of the international searéh report (ISR) and
written opinion of the International Searching Authority (WO-1SA)

. General ~_For all international applications filed on or after 01/01/2004 the-competent
" information ISA will establish an ISR It is accompanied. by the WO-ISA. Unlike the,
' - former written opinion. of- the IPEA (Rule 66.2 PCT), the WO-ISA is not
- meant to be responded to, but to be taken into consideration for-further
- procedural steps. This document explains about the possibilities.

Amendmg clalms Within 2 months after the date of maslmg of the ISR and the WO-ISA the

- under- . applicant may file amended claims under Art. 19 PCT directly with the

- Art.19 PCT International Bureau of WIPO. The PCT reform of 2004 did not change

: o this procedure. For further information please see Rule 46 PCT as well as
form PCT/ISA/220 and the corresponding Notes to form PCT/I1SA/220.

Fiting a demand In principle, .the- WO-1SA  will be considered as the written opinion of the

_ for international |PEA This should, in many cases, make it unnecessary to file a demand for

‘ preliminary international preliminary examination. |f the applicant nevertheless wishes,

examination to file a demand this must be done before expiry of 3 months after the
' : date of mailing of the ISR/WO-1SA or 22 months after priority

_-date, whichever expires later (Rule 54bis PCT). Amendments under Art.

34 PCT can be filed with the IPEA as before, normally at the same tlme as

filing the demand (R.:Ie 66 1 (b) PCT)..

L 2

If a demand for: mternat:onal prellmmary eéxamination is f:led and no

- comments/amendments have been received the WO-1SA will be transformed
by the |PEA'into an |PRP (International Preliminary Report on Patentability)

- which would merely reflect the content of the WO:ISA. The demand can still
be wnhdrawn (An 37 PCT). :

_Filing inforina! 'After receipt of the ISR/WO-ISA the apphcant may file mformal comments
" comments on the. WO-1SA directly with the International Bureau of WIPO. These °

will be communicated to the designated Offices together with the IPRP.
(International Preliminary Report on Patentability) at 30 months from the

. ’ . -priority date. F’Iease also refer to the next box.
. _ Endofthe - At the end of the international phase the International Bureau of WIPO will
international transform the WO:1SA or, if a demand was filed, the written opinion of the
- phase "IPEA into the IPRP, which will then be transmitted together with possible

informal comments to the designated Offices. The |PRP. replaces the former'
IPER (international prehmmary exammatlon report).

Relevant PCT  Rule 43 FCT, Rule 43bis PCT, Rule 44 FCT, Rule adbis FCT, PCT Newsletter
Rules and more 12/2003 0J11/2003 OJ 12/2003
information
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ABST RACT

" We report here the in vitro charactenzatuon of 1-(2-
chlorophenyl)-6-[(2R)-3,3,3-trifluoro-2-methylpropyl]-1,5-
dihydro-4H-pyrazolof3, 4-d]pyrim|dlne-4-one (BAY 73- 6691),
the first potent and selective inhibitor of phosphodiesterase 9
(PDE9), which is currently under preclinical development for the
treatment of Alzheimer's disease. This compound selectively
inhibits human {(ICsq = 55 nM) and murine (ICs,’ = 100 nM)
PDES activity in vitro and shows only moderate activity against
other cyclic nucleotide-specific phosphodiesterases. We also
report the generation and characterization- of a stably trans-
tected PDES Chinese hamster ovary cell fine, additionally ex-

|
®

pressing soluble guanylate cyclase (sGC), the olfactory cyclic .

nucieotide-gated cation channel CNGA2 and the photoprotein
aequorin. -In this cell line, intracellular cGMP levels can be.
monitored in real-time via aequorin luminescence induced by
Ca?* influx through CNGA2, acting as the intracellular cGMP
sensor. This simple and sensitive assay system was used for

the characterization of the cellutar-activity of the new PDES
inhibitor. BAY 73-6691 alone did not significantly increase

‘basal cGMP levels in this experimental setting. However, in

combination with submaximal stimulating concentrations of
the sGC activator 4-[{(4-carboxybutyl}{2-{(4- phenethyl-
benzyljoxylphenethyl}amino)methyl] benzoic acid (BAY 58-
2667), the compound induced concentration- dependent
luminescence signals and intracellular cGMP accumulation:
The PDE9 inhibitor significantly potentiated the cGMP signals
generated by sGC activating compounds such as BAY 58-2667
or 5-cyclopropyl-2-{1-{2-flucrobenzyl)-1H-pyrazolo[3,4-b]pyri-

din-3-yljpyrimidin-4-ylamine (BAY 41-2272) and induced left-.
ward shifts of the corresponding concéentration-response’
curves. Using our newly generated PDE9 reporter cell line, we- -

could show that BAY 73-6691 is able toefficiently penetrate
cells and to inhibit intracellular PDE9 activity.

Cyclic nucleotide-specific phosphodiesterases (PDEs) play
an essential role in signal transduction by regulating the
intracellular levels of cAMP and ¢cGMP -and, therefore, are
important pharmacological targets. To date, 21 mammalian
PDE genes have been identified and subgrouped into 11
isvenzyme families on the basis of their substrate specificity,
. regulation, and pharmacology (Beavo, 1995; Soderling and
Beavo, 2000; Conti and-Jin, 2001; Francis et al., 2001).

Phosphodiesterase 9 (PDE9) is a novel PDE family that

' has been identified and characterized recently. Only one

%‘

Article, publication date, and citation mformatlon can, be found at
hitp//molpharm.aspetjournals.org.
do: 10.1124/mol.105.017608.

tiember of this PDE family (PDE9A) is known so far. How-

-ever, multiple alternatively spliced variants with differential
tissue distribution and subcellular localization could be,iden-.

tified. High PDE9A expression-was detected in various tis-
sues, including brain, kidney, spleen, prostate, colon, and

intestine. PDE9 is highly specific. for cGMP and shows the-

highest affinity for cGMP of any PDE known to date (K,,

0.07-0.17 uM). PDES is insensitive to a variety of known :
- PDE inhibitors such as vinpocetine, EHNA, enoximone, roli-

8002 ‘11 IsnBny uo Aq Bio'sipuinohedse  wieydiow WOl PEPEOjUMOQ]

pram, dxpyndamole, and tadalaﬁl as well as the nonselective :

phosphodiesterase inhibitor 3-isobutyl-1-methyl-xanthine
(IBMX). So far, no potent and selective PDE9 inhibitors are

*available. Only zaprinast (ICso = 2946 uM), sildenafil (IC,

$.2.6-11 uM), SCH 51866 (ICy, = 1.6-3.3 uM), and vard-

0
Q
0

ABBREVIATIONS: PDE, cyclic nucteotide-specific phosphodiesterase; CNG; cyclic nucleotide-gated; IBMX 3-isobutyl-1-methyixanthin; sGC,
soluble guanytate cyclase;.RIA, radicimmunoassay; BSA, bovine serum abumin; CHO, Chinese hamster ovary; EHNA, enythro-9-{2-hydroxy-3-
- nonylladenine; BAY 73-6691, 1-{2-chlorophenyl}-6-[(2A)-3,3,3-trifluoro-2-methylpropyi}-1,5-dihydro-dH-pyrazolofd,d-clpyrimidine-d-one; BAY

58-2667, 4- (((4-carboxybuty)){2-((4 phenethyl-benzylloxy]phenethyl}aminojmethyl] benzoic acid; BAY 41-2272, S-cyclopropyl-2-[1-{2-fluoroben-
zyl)-1H-pyrazolo{3,4- -b)pyridin-3-yllpyrimidin-4- ylamine; SCH 51866, cis-5.6a,78,9,9a-hexahydro-2-{4-(triflucromsthyl)phenyimethyl)-5-methyl-
cyclopent{4,5jimidazof2,1- b]punn-a(3H)~one. BAY 60-7550 2-(3 4—d|melhoxybenzyl)-7 [(1A)-1- [(1R)-1 hydroxyethyl]-4-phenylbutyi]- 5-methyhm;-

dazols,1-A{1,2.4)triazin-4(3H)-one.
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_ proves learning (Bernabeu et al,

v

1776 ‘Wunder et al.

enafil (lC,,o = 0 58-3.4 uM) have been 1dentxﬁed as weak and
_nonselective inhibitors of PDE9 (Fischer et al., 1998; Guip--

poni et al., 1998; Soderling et al,, 1998; Corbin and Francis,

.2002; Rentero et al., 2003; Wang et al.; 2003; Bischoff, 2004).

In rodent brain, neuronal PDE9 expression has been de-
tected in cerebellum, neocortex, caudate putamen, and hip-

* potampus. According to-the high expression of PDES in these

brain regions, the enzyme might be involved in the regula-
tion of neuronal cGMP levels and ¢GMP-mediated signal
transduction (van Staveren et al., 2002). Several lines of

‘evidence implicate a crucial involvemént of cGMP in the

process of learning and ‘memory. Thus, it has been shown
that activation of ‘N-methyl- -p-aspartate-type glutamate re-
ceptors on postsynaptic neurons activates NO synthase and
stimulates the production of ¢cGMP (Garthwaite; 1991).
Blocking this activation through specific NO synthase inhib-
itors impairs memory performance in rodents (Yamada et al.,

1996). On the other hand, it has been shown that intrahip-
pocampal injection of the cGMP analog 8-bramo-cGMP im-
1996; Prickaerts et al.,
2002). We have shown recently that blocking the degradation
of ¢cGMP with a specific inhibitor of PDE2 (which cleaves both

"¢GMP.and cAMP) results in enhanced memory performance "

in several rodent models of learning: and-memory (Boess et

- .al., 2004). However, under, physiological conditions, several

PDE:s are likely to simultaneously control cGMP levels in any

.given cell, possxbly by aﬂ”ect.mg distinct subcellular cGMP .

pools.

terized, novel specific PDE9 inhibitors are highly desirable as
both pharmacological todls and new potential therapeutics.
We report here the in vitro characterization of BAY 73-6691,
a novel potent and selective PDE inhibitor that currently is

under preclinical development for the treatment of Alzhex.'

mer’s disease (Hendrix, 2005).

- To -characterize the cellular acth'ty of BAY 73-6691, we .
have .generated- a stably transfected PDE9 CHO cell line,

additionally expressing soluble guanylate cyclase (sGC), the

* olfactory cyclic nucleotide-gated cation channel CNGAZ2, and

the photoprotein aequorin. In this cGMP reporter cell lins,

.intracellular cGMP levels can be monitored via aequorin

luminescence induced by Ca?* influx through CNGAZ2, acting
as the intracellular cGMP sensor (Wunder et al., 2005).
We used the recombinant PDES cell line to identify and

“charactérize the cellular effects of the selective PDE9 inhib-

itor .BAY 73-6691 under basal and stimulated conditions.
When combined with submaximal prestimulating concentra-

" tions of the soluble guanylate cyclase activator BAY 58-2667,
.BAY 73-6691 concentratiori-dependently induced [umines-

cence’ signals and intracellular ¢cGMP. accumulation. BAY
73-6691 potentiated’ the aequorin luminescence .and the
c¢GMP levels generated by different soluble guanylate cycla-

se-activating compounds such as BAY 41-2272 and BAY 58-

2667 (Stasch et al., 2001, 2002) and induced leftward sh)ﬂ.s of
the correspondmg concentranon-response curves

' Materials ahd Methods

Preparation o(l PDE !Soenzymes. Human PDEs and murine
PDE9 |accession numbers NM_005020 (PDE1C), NM_002599

- (PDE2A), NM_000922 (PDE3B), NM_002600 (PDE4B), NM_018945

BNSDOCID: <.XP

(PDE7B), AF056490 (PDE8A), NM_002606 (PDESA), AF031147

24917488_i>

Because the physiological role of PDE9 is not well-charac-"

(mPDE9A), NM_006661 (PDE10A), and NM_ 016953 (PDE11A)]

were recombinantly expressed in Sf9 insect ceils using the pFAST-
BAC baculovirus expression system (Invitrogen, Carlsbad, CA). Cells
were harvested and resuspended in lysis buffer (20 mV/1l cultires; 50
mM Tris-HCl, pH 7.4, 50 mM NaCl, 1 mM MgCl,, 1.5 mM EDTA, and
10% glycerin). The cells were disrupted by sonication at 4°C, and cell

. debris was removed by centrifugation at 15,000¢ at 4°C for 30 min.
. The supernatant was designated PDE cell extract and was stored at

~80°C. PDE5 was purified from human platelets by sonication fol-

“lowed by centrifugation and ion exchange chromatography of the
‘supernatant on a Mono Q 10/10 column (linear NaCl gradient, elu-
tion with 0.2 t0 0.3 M NaCl in buffer containing 20 1M HEPES pH

7.2, and 2 mM MgCly). A
Enzyme Inhibition. The commercinlly available f'H]cAMP and
["HlcGMP Scintillition' Proximity Assay {GE Healthcare, Little

Chalfont, Buckinghamshire, UK) system was used for enzyme inhi- -
bition studies. For the determination of the in vitro effect of test .
substances.on the PDE reactions, 2 pl of the respective test com- .
pound in dimethyl sulfoxide (serial dilutions) were placed in wells of

microtiter plates (Isoplate; PerkinElmer WaJlac,lWeiterstadt. Ger-
many). Fifty milliliters of g dilution of PDE cell extract {(see above) in
buffer A (50 mM Tris-HC), pH 7.5, 8.3 mM MgCl,, 1.7 mM EDTA,

and 0.2% BSA) was added. The dilution of the PDE cell extract was’

chosen such that the reaction kinetics were linear, and less than 70%
of the substrate was consumed. The reaction was started by the
addition of §0 ul (0.025 uCi)-of 1:2000 in buffer A without BSA-
diluted substrate, 18-°Hlguandsine 3’,5'-cyclic phosphate (PDEY and
PDES). or [5.8-°Hladenosine 3.5'-cyclic phosphate (all other PDEs)
(1 pCi/ul; GE Healthcare), The PDE1 assay additionally contained
10" M calmodulin and 3 mM CaCl,, and PDE2 was stimulated by
the addition of 1 xM cGMP. After incubation at room temperature for

60 min, the reaction was stopped by the addition of 25 wul of a -

‘suspension  containing 18 mg/ml yttrium scintilliation proximity
beads (GE Healthcare) in water. For PDES, 25 ul of a FIIES inhibitor

. dissolved in buffer A without BSA was added before the addition of

beads (e.g., BAY 73-6691, 5 uM final concentration). The microtiter
plates were measured in a Microbeta scintillation counter
(PerkinElmer Wallac). IC,, values were determined from sigmoidal
curves by plotting, the percentage of PDE activity versus log com-
pound concentration. ICy, is defined as the concentration -of the
inhibitor required to reduce the cyclic nucleot:de hydrolyzing acthty

“of tested PDEs by 50%.

Generation of the Recombmant PDES® Cell Line. The c<GMP
reporter cell line, stably overexpressing soluble guanylate cyclase,
was generated as described previously (Wunder et al.,, 2005). This
cell line was cotransfected with the murine PDE9 cDNA (Soderling
et al., 1998; mPDE9A1, accession number AF031147) in PCR3.1 and
a plasmld providing hygromycin resistance (pCEP4d, EBNA-1 dele-

Man real-time reverse transcriptase- polymerase chain reaction (Ap-
plied Biosystems, Weiterstadt, Germany) and measurement of the
PDES activity using the [*H}¢cGMP scintillation proximity assay (GE
Healthcare). Positive clones were further purified by the limited
dilution technique. Plasmid vectors were purchased from Invitrogen.

Cell Culture Conditions and Luminescence Measurements.
Cells were cultured at 37°C and 5% CO, in Dulbecco’s modified
Eagle's medium/Ham's F-12 medium (1:1) with L-glutamme. 15 mM
HEPES, supplemented with 10% (v/v) inactivated fetal calf serum, 1

mM sodium pyruvate, 0.9 mM sedium bicarbonate, 50 U/m] penicil- o

lin, 50 pug/ml streptomycin, 2.5 pg/ml amphotericin B, 1 mg/ml ge-

neticin, 0.25 mg/mi zeocin, and 0.6 mg/ml hygromycin. Next, 1800 -
cells/well were plated onto 384-well microtiter plates and cultured

for 2 days. After removal of the cell-culture medium, cells were

8002 ‘1 1 1snbiny uo £q B10'sjewsriohedseruseydiow wos) papecjumed

*‘tion). After selection with hygromycin, positive clones with high -
- PDES. expreéssion and activity were identified by quantitative Tag.

loaded for 3 h with 0.8 ug/ml coelenterazin in Ca®*-free tyrode (130 - g

mM NaCl, 6 mM KCl, 20 mM HEPES, 1 mM MgCl,, and 4.8 mM,

NaHCO,, pH 7.4) at 37°C and 5% CO,. Compounds were added in
Ca®*-free tyrode for 6 min. IBMX (0.2 mM) was used in some exper-



iments to prevent cGMP degradation by endogenous PDEs. Imme-
diately after adding Ca?* ions (final concentration, 3 mM), measure-
ment of the aequorin luminescence was started by using a charge-
coupled device camera (Hamamatsu Corporation, Shizuoka, Japan)
in 8 light-tight box. Lummescence was monitored continuously for
40 s.

c¢GMP Determination by RIA. Cells were seeded on 24-well
microtiter plates (20,000 cells/well) and cultured for 2 days. The

" redium was removed, the cells were washed once, and test com-

pounds were- added i in Ca**-free tyrode for 10 min‘at 37°C. IBMX (0.2
mM) was used in some experiments to prevent cGMP degradation by
endogenous PDEs. After removal of the supernatant, cGMP was
extracted overnight with 70% EtOH at -20°C. Intracellular cGMP

o was measured. by using a commercially available RIA kit (IBL,

Hamburg, Germany). Measurements were perfoimed in triplicate.

. Compounds. BAY 73-6691 was synthesized by the chemistry
department of Bayer HealthCare AG as described ‘previously (Hen-
drix et al., 2004; example 37-2). BAY 58-2667 and BAY 41-2272 were
synthesized as described previously (Alonso-Alija et al., 2001; Straub
et al, 2001). EHNA, milrinone, trequinsin, and rolipram were pur-
chased from Calbiochem (San Diego, CA). IBMX, dipyridamole, and

. vinpocetine were purchased from Sigma-Aldrich (Taufkirchen, Ger-

many), and tadalafil was purified from commercially available tab-

lets. BAY 60-7550 (Boess et al., 2004) was synthesxzed by the chem-.
_ istry department of Bayer HealthCare AG.

Statistics. The data are presented as mean values with S.D.
-error. The GraphPad Prism Software (version 3.02; GraphPad Soft-

ware Inc., San Diego, CA) was used for curve-fitting and calculation .

of the 1C,, and ECy,, values. The IC,, values were determined from

three to six independent experiments. For the determination of ECyo

values, three to four independent experiments were performed in

-quadruplicate. ICy, and EC;,, values are given as means = SEM.
. P .

Results

Potency and Selectivity of BAY 73-6691 agalnst Dif-
ferent PDE Isoenzymes. In the search for novel PDE9
inhibitors, we could identify BAY 73-6691 (Fig. 1A), \yhich

A o - .
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- Fig. 1. BAY 73-6691 inhibits PDE9 sctivity in vitro. A, structure of BAY

73-6601. B, concentration-dependent inhibition of recombinant human
(¢ )Yand murine (V) PDES by BAY 73-6691. Data are presenied as mean

_ values with S.D. error,
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Characterization of the First Selective PDES Inhibitor

potently inhibits human recombinant PDEZ with an 1C,q
value 0f 55 = 9 nM as shown in Fig, 1B and 2 K; value of 45 =
15 nM (data not shown). The murine PDEY is inhibited by
BAY 73-6691 with an 1C,g value of 100 = 20nM (Fig. 1B). We
also studied the effects of BAY 73-6691 on different PDE
isoenzymes, the corresponding IC,, values are shown in Ta-
ble 1. BAY 73-6691 shows only moderate inhibition of human
PDEL.(PDEIC; ICg, = 1460 * 350 nM) and human PDE11
(IC;, = 2600 = 400 nM) with selectivity ratics of 25 and 47,
respectively. In addition, BAY 73-6691 shows very low po-
tency against human PDE2, PDE3, PDE4, PDE5 PDE7,
PDES, and PDE10 (1C,, > 4000 M), . .

" Generation of the Recombinant PDE9 Cell Line. A
cGMP reporter cell line, stably overexpressing soluble guan-

ylate cyclase, was generated  as described previously

(Wunder et al.,, 2005). This cell line was cotransfected with
the murine PDE9 ¢cDNA (Soderling et al., 1998; mPDESA1)
and a plasmid providing hygromycin resistance. After selec-
tion with hygromycin, positive clones with high PDE9 ex-
pression were identified by guantitative TagMan real-time
reverse transcriptase-polymerase chain reaction, and mea-
surement of the PDE9 activity was performed after cell lysis
by using the PHIcGMP Scintillation Proximity Assay (data

- not shown). Positive clones were further purified by the lim- .

ited dilution technique, and one clonal PDE9 cell line was
selected for further characterization. In this PDE cell line,
intracellular cGMP accumulation can be monitored via Ca?*

influx and measurement of the aequonn Iummescence
‘(Wunder et al., 2005).

Characterizatlon of the Cellular Activity of BAY 73.
6691. We used the newly generated recombinant PDE9 cell
line to characterize the cellular activity of BAY 73-6691.
When applied to the cells under ‘basal conditions without
prestimulation, BAY 73-6691 did not induce significant lu-

minescence signals (Fig. 2A) or intracellular cGMP accumu--
" lation measured by RIA (Fig. 4A). However, in combination
with submaximal stimulating concentrations of the sGC ac-

tivator BAY 58-2667 (Stasch et al., 2002), BAY 73-6691 in-
duced concentration-dependent lummescence ‘'signals (Fig.
2A) and an increase of the-intracellular ¢cGMP concentration
(Fig. 4A). -,

In the presence of 0.01, 003 and 0.1 uM BAY 58-2667,

.

TABLE 1

Selectivity proﬁle of BAY 73-6691 agamst dnll'erent human PDE
isoénzymes

_ All en2ymes were human recombinant, except for PDE5 which wes punl'ved from
human plalelets. IC,, values were determined from sigmoidal curves by plotting the

percentage of PDE activity versus the log compound concentration. ICy is defined as
the concentration of the inhibitor (in nonomoles) required to reduce the eyclic

. “nucleotide hydrolyzing acumy ul‘tsted PDEs by 50%. The relative selectivity for

" PDESA was determined by enlculating the ratio b the 1C,g for ench PDE and
+ the ICy, for PDES.
’ 1Cxo Ratio
aM
PDE9A - 55+9 )
PDE1C - 1400 = 350 i 25
© PDER2A >24000 »>73
* PDE3B 2>4000 »>13
PDE4B - >>4000 »73 .
- PDEBA >>4000 >73 .
PDE7B. 4000 73
PDESA . >>4000 73
" PDE10A" - I24000 »>73
PDENIA - 2600 = 400 47
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BAY 73-6691 stimulated the aequoi-in ‘luminescence with
EC;o values of 28.2 * 4.4, 4.3 * 13, ‘and 1.3 = 0.1 M,
respectively. In combination with 0.1 uM BAY 58-2667, BAY
73-6691 sngmﬁcantly stimulated the aequorin luminescence
with a minimum effective concentration of ~ 300 nM.

We also studied the effects of BAY 73-6691 in the absence
‘of the nonselective phosphodiesterase inhibitor IBMX. Com-

‘pared with the results cbtained in the presence of IBMX (Fig.

3A), the concentration-dependent luminescence signals in-
duced by the sGC activator BAY 58-2667 were diminished,
and the corresponding concentration-response curve was

- shifted rightward (EC4 = 2.86 % 0.86 uM; data not shown).

“Therefore, higher prestimulating concentrations of BAY 58-
2667 were- used. Under these conditigns, BAY 73-6691 was
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Flg 2. Effects of the sGC activator BAY 58-2667 on BAY 73-6691 con-
centrotion-response curves. Stimulation of luminescence ‘signals in the
PDE9 cell line after 6-min incubation with BAY 73-6691 in Ca®*-free
tyrode with 0.2 mM IBMX (A) or without IBMX (B) in the absence (O) or

- presence of 0.003 M (WD, 0.01 uM (V),0.03 uM(#),0.1xM (4}, and 1 M

BNSDOCID: <XP_

(®) BAY 58-2667. C, stimulation of luminescence signals in the parental
cell line expressing soluble guanylate cyclase but not PDE9 after 6.min
incubation with BAY 73-6691 in Ca®*.free tyrode with 0.2 mM IBMX in
the abgence or presence of BAY 68-2667 (0.003—0.1 uM). Measurements
were started immediately after the addition of Ca**. Results are ex-
pressed as relative light units (RLU) and data are presented as mean
values with 8.D. .

. 2451746A_)_>

able to induce concentration-dependent luminescence signals
{Fig. 2B). In the presence of 0.03 uM, 0.1, and 1 uM BAY

with ECgq values of 16.5 = 2.3, 29+04 and 1.4 = 0.04 uM,

- respectively:

The effects of BAY 73:6691 on t,he parental cell line, which
expresses soluble guanylate cyclase but tacks PDE9 expres--

sion, were also characterized. BAY 73-6691 induced only

negligible luminescence signals and no significant intracel-
lular cGMP accumplation in the parental cell line (Figs. 2C
and 4B). .

We also studied the eﬁ’ects of BAY 73- 6691 on concentra-

tion-response curves of the sGC actwatmg compounds BAY -

58-2667 and BAY 41-2272 (Fig. 3). BAY 736691 was able to
significantly enhance the luminescence signals (Fig. 3A) and

" . the intracellular cGMP accumulation ipduced by BAY 58-

2667 (Fig. 4C) and induced. leftward shifts of the correspond-
ing concentration-response curves. In the absence of BAY
73-6691, BAY 58-2667 stimulated the aequonn luminescence
with an ECyq value of 373 = 92 nM. In the presence of 0.1, 1,
and 10 oM BAY 73-6691, the ECy, values were shifted to
296 + 82, 198 * 59, and 19.5 = 4.0 nM, respectively. The
EC,, value for intracellular cGMP accumulation induced by

"BAY 58-2667 in the absence of BAY 73-6691 was 340 + 57.
nM. In the presence of 1 and 10 uM BAY 73-6691, the ECgy-

values were reduoed to 191 + 49 and 308 = 4 0 nM, respec~
tively.

BAY 73-6691 also enhanced the lummescence ..1gnals stun- ’
ulated by BAY 41-2272, a compound that stu,ulat.a:s cGMP :

A 250000+

2000004

150000+
(4

1000004

500004

0.

=]
]

"2
BAY 58-2667 log M}

8
2500001

200000
3 ‘1'50000-
1000004
50000+

0-

BAY 41-2272 flog M) .

Fig. 3. Effects of the PDES inhibitor BAY 73-6691 on BAY 58.2667 and -

BAY 41-2272 concentration-response curves. Stimulation of lumines-
cence signals in the PDE9 cell line after 6-min incubation with BAY
58-2667 (A) or BAY 41-2272 (B) in the absence (O) or presence of 0.1 uM
("), 1 uM (), and' 10 «M (A) BAY 73-6691 in Ca®"-free tyrode with 0.2
mM IBMX. Measurements were started immediately after the addition of

" Ca**, Date are presented as mean ‘values w:th S D.

- 58-2667, BAY 73-6691 stimulated the aequorin liminescence °
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synthesi's by sGC by .a‘diﬁ'erent mechanism from that of BAY
58.2667 (Stasch et al., 2001, 2002) and induced a leftward

shift of the corresponding concentration-response curve (Fig. .

3B). The minimum effective concentration of BAY 73-6691
that significantly potentiated BAY 58-2667 and BAY 41-2272

_induced luminescence signals was 100 oM.

" Activities of Other PDE Inhibitors on the PDE9 Re-
porter Cell Line. We also tested various PDE inhibitors in
combination with submaximal stimulating concentrations of
the sGC activator BAY 58-2667 {or their ability to stimulate

* luminescence signal increases in the PDE9 reporter cell line.

Vinpocetine, EHNA, BAY 60-7550 (PDE2 inhibitor; Boess et
al., 2004), milrinone, trequinsin, rolipram, tadalafil, and di-
pyndamble were tested up to 100 M and did not signifi-
cantly enhancé the aequorin luminescence (data not shown).

In contrast, the PDE5 inhibitors sildenafil and vardenaﬁl

A
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50004
40004
30004
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- o £ 2

7 8 .5
BAY.73-6691 flog M]

4

3J0004"

GGMP [tmolwell]

-7

6
BAY 58-2667 log M}

5

" Fig.4. lntmeellulat ¢GMP formation measured by RIA. A, concentration-

dependent cGMP formation induced by BAY 73-6691 in the absence (O) or
presence of 0.003 uM (B), 0.03 oM (#), and 0.1 uM (A) BAY 58-2667 in

Ca**-free tyrode with 0.2 mM IBMX. B, effects of BAY 73-6691 on ¢<GMP -

formation in the parental cell line expressing soluble guanylaté cyclase

" but not PDE in the absence (O) ot presence of 0.1 pM (4) BAY 58-2667.

Incubation in Ca?*-free tyrode with 0.2 mM IBMX. -C, stimulation of
¢GMP synthesis by BAY 58-2667-in the recombinant PDES celt line in the
absence (O) or presence of } uM (#) and 10 uM (o) BAY 73-6691 in
Ca*".free tyrode with 0.2 mM IBMX. Data are preaenled as mean values

with S.D.
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which have been reported to also weakly inhibit PDE9
(Soderling et al., 1998; Corbin and Francis, 2002; Bischoff,

'2004), induced concentratwn-dependent Iuminescence sig- ~ -

nals in combination with submaximal prestimulating coricen-
trations of BAY §8-2667 (Fig. 5).

Real-Time cGMP Measurements. To monitor changes of
the intracellular c¢GMP levels induced by BAY 58-2667 in the
absence or presence of IBMX and BAY 73-6691 in real time,
compounds were added in tyrode containing 2 mM Ca®* i ions,
and luminescence measurements were started 1mmedxat.ely
after the addition of compounds ("lunet:c mode”; Wunder et
al., 2005). The results are shown in Fig. 6. The addltmn of0.3
p,M BAY 58-2667 induced a weak luminescefice signal that
started after ~42 s. In the presence of IBMX, an increased
luminescence signal, which already started.after 36 s, was

. observed. Additional inhibition of PDE9 by 1 uM BAY 73-

6691 further enhanced the lummescence signal and reduced

“the s:gnal delay to 30 s.

Discussion
To date, 21 mhammalian cycli¢ nucleotide-specific phos-
phodiesterases grouped into 11 isoenzyme families have been
isolated and -characterized leading to the development of

selective inhibitors for several of the PDE families, most
notably for PDE3, PDE4, and PDES5. These inhibitors are

being evaluated as potential therapeutics for a variety of
clinical indications. PDE9 represents a new family of cGMP-
specific PDEs that was identified very recently. Therefore, no
selective PDE9 inhibitors have been published so far. To

“elucidate the physiological relevance of this specific phospho-’

CA
' 2500004
* 200000-
= 150000
[+4
100000+
"~ 500004
0-

Sildenafil {log M]

B .
250000

- 200000
31500004
1ooooo-

" 50000
ol

. Vardenafil {log M}

Fig. 5. Stimulation of the PDES cell line with sildenafil (A) and vard-
enafil (B} in the absence {O) or presence of 0.003 (1), 0.01 (¥), 0.03 (#),
and 0.1 uM (a) BAY 68-2667. Cells were incubated for 6 min in Ca**-free,
tyrode with 0.2 mM IBMX. Measurements were started immediately
_ after the addition of Ca”*. Data are presented as mean values with S.D.
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énesterase potent and selective PDE9 inhibitors are neces-
sary and highly desirable.
We report here the identification of BAY 73 6691 the first

' potent and selective PDES inhibitor, currently under predlin-

ical development for the treatment of Alzheimer’s disease.
BAY 73-6691 has been shown to improve long-term potenti-
ation and was found to be active in several animal models of
cognition (Hendrix, 2005). .

In this study, we have characterized the acnvny of BAY

. 78-6691 in vitro. BAY 73-6691 selectively inhibits isolated

. human-and murine PDES activity with submicromolar ICgq
- values. In addition, BAY 73-6691 shows only moderate inhi-

bition of other PDE isoenzymes. The closest {Cy, values were
for PDE1 and PDE1]}, with selectivity ratios of 25 and 47,
respectively. The other PDE isoenzymées were all minimally
affected by BAY 73-6691, with IC,, values more than 100-

- fold higher than for PDE9.

A discrepancy between the in vitro activity on the isolated

. enzyme and the cellular activity has been reported for some

PDE inhibitors (Pon et al., 1998; Marke et al., 2002). There-
fore, it is highly desirable to have a simplé and sensitive
"method for the characterization of the cellular activity of
PDE inhibitors. Therefore, we have generated and character-
ized a recombinant PDE9 cell line. In this cGMP reporter cell

_line, intracellular cGMP synthesis can be stimulated by sol-

uble gusnylate cyclase activation. Intracellular ¢<GMP accu-
mulation leads to the activation of the cyclic nucleotide-gated

" “cation channel CNGA2 and influx of Ca®* ions. The Ca?*

influx can easily be monitored by aequorin luminescence
measurements. This assay system is very sensitive for intra-
cellular cGMP accumulation, and it has proven to be very
robust (Wunder et al., 2005). -

PDE9is not mhlblt,ed even at very hxgh concentratlons by

the nonselective phosphodiesterase inhibitor IBMX (Fischer

et al., 1998; Soderling et al., 1998). Therefore, it is possible to
specifically monitor PDE9 activity in the presence of IBMX,
which inhibits other phosphodiesterases that are endo-
genously expressed in the CHO cell line. Hénce, this newly

- generated reporter cell line is a powerful tool for the charac-

terization of the cellular activity of PDE9 inhibitors. .
Under nonstimulated conditions, BAY 73-6691 did not sig-

- nificantly increase basal cGMP levels or luminescence sig-

BNSDOCID: <XP,

nals in the PDE9 cell line. However, in combination with
submaximal stxmulatmg concentrations of the sGC activator-
BAY 58-2667, BAY 73-6691 induced concentration-depen-
dent luminescence signals and intracellular cGMP accumu-

10004

RLUIs

180 . 240 300
time (s}

Fig. 6. Real-time detection of intracellular cGMP accumulation. Kinetics
of the luminescence signals generated by 0.3 uM BAY 58.2667. in the
presence of Ca?* ions ("kinetic mode™): control (O), BAY 58-2667 (a), BAY
58-2667 with 0.2 mM IBMX (©0), and BAY 58-2667 with 0.2 mM IBMX
and 1 pM BAY 73-6691(@), -

120
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‘lation.. With‘ihcfeasing concentrations of BAY 58-2667 the

BAY 73-6691-stimulated luminescence signals also in- ' A

,creased. An optimal prestimulation of the cGMP synthesis
was observed at ~0.03 oM BAY 58-2667. Under these con-
ditions, a maximal stimulation of the aequorin luminescence
of approximnately 100-fold could-be induced by the addition of
-BAY 73-6691. Higher concentrations of BAY 58-2667 stimu-
lated significant luminescence signals even in the absence of
BAY 73-6691, and a diminished signal-to-background ratio
was observed. -

When the same set of experiments was repeated in the

absence of the nonselective PDE inhibitor IBMX, approxi-
mately 3- to 10-fold higher concentrations of BAY 58-2667
were necessary to induce a comparable level of prestimula-

_tion compared with the experiments performed in the pres- -

ence of IBMX, However, the luminescence signals induced by
BAY 73-6691 in combination with BAY 58-2667 reached sim-
_ilar maximum levels, and the corresponding concentration-

‘response curves were shifted rightward. This might be *°

caused by the presence of endogenously .expressed phos- .

phodiesterases which are involved in cGMP turnover in these
cells and. are sensitive to inhibition by IBMX,

Recombinant expression of PDE9 in the cGMP reporter cell
line reduced the ability of the sGC activator BAY 58-2667 to
stimulate intracellular cGMP accumulation. In the parental
" cell line, BAY 58-2667 stimulated the aequorin luminescence
with an ECyy'value of 10.3 = 1.7 nM (Wunder et al., 2005). In

the recombinant PDE9 cell line, this EC,, value was shifted '

t0 373 = 92 nM in the absence of BAY 73-6691, which points

to a ‘high recombinant expression level and activity of PDE9 -

within this cell line. The addition of 10 uM BAY 73-6691

- significantly enhanced the luminescence signals induced by

BAY 58-2667 and reduced the ECy, value to 19.5 * 4.0 nM.
These results imply that the PDE9 inhibitor BAY 73-6691 is
able to inhibit most of the intracellular PDE9 activity at a
concentration of 10 ;:.M, which is in good agreement witli the
inhibition curve using the isolated enzyme. Thus, BAY 73-
6691 is able to efficiently penetrate cells and to inhibit the

. intracellular PDE9 activity.

In the parental CHO cell line, BAY 73-6691 did not signif-
icantly potentiate luminescence signals ‘or intracellular
cGMP accumulation induced by BAY 58-2667. These results

. imply that the endogencus expression of PDE9 in the CHO
cell line is very low. In contrast, in the recombinant PDE9

- cell line, BAY 73-6691 significantly potentiated the lumines-
cence signals induced by different types of soluble guanylate
cyclase activators, as exemplified here with BAY 58:2667 and

BAY 41-2272, and induced leftward shifts of the correspond-.

ing. concentration-response curves. These results were fur-

: ther confirmed by. RIA measurements of the intracellular
c¢GMP accumulation induced by BAY 58-2667 in the presence .

or absence of BAY 73-6691, which correlated very weil wnt.h
the luminescence measurements.

‘Depending on the particular experimental design, the min- -

imum effective concentration of BAY 73-6691 that signifi-

" cantly enhanced the aequorin luminescénce signals was in

the range-of 100 to 300 nM. Although the intracellular con-
‘centration of BAY 73-6691 is not known, these extracellular

concentrations are comparable with or only slightly higher

than the IC4; value of 100 nM for inhibition of the murine

PDE9 in vitro, which suggests that the drug is rapldly and .

efﬁc:ently taken up by the cells

1.

Y
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The PDE5 inhibitors sildenafil and vardenafil have been
reported as weak inhibitors of 'PDE9 (Corbin'and Francis,
2002; Bischoff, 2004)."As expected, both compounds stimu-
lated concentration-dependent luminescence signals in our
newly generated PDE9 cell line which could only be detected
in the presence of submaximal stimulating concentrations of
the sGC activator BAY 58-2667. The rank order of potency for
the stimulation of lumihescence signals by these two PDE5

inhijbitors compared with BAY 73-6691 fits very well to their-

respective 1Cyo values for PDE9 inhibition in vitro: BAY
73-6691 > vardenafil > sildenafil. The activity of sildenafil
and vardenafil on the PDE9 cell line could not be ascribed to
. PDES inhibition because tadalafil, a potent PDES inhibitor

that does not inhibit PDES (Corbin and Francis, 2002); shows .

no activity in this experimental setting. We also tested sev-

eral additional phosphodiesterasé inhibitors that where also

found to be inactive on our PDES cell line. Therefore, PDE9
activity and mhlbmon can be selectively momt.ored _using
this PDED reporter cell line.

We also determined the kinetics of ¢<GMP accimulation
induced by BAY 58-2667 in the absence or presence of the
nonselective phosphodlesterase inhibitor .IBMX and the
_ PDES inhibitor BAY 73-6691. In the absence of any PDE
inhibitor, BAY 58-2667 apparently stimulated only minor

intracellular ¢cGMP accumulation -and, therefore, ‘induced -

only small increases in the observed luminescence signal.
Subsequent addition of IBMX and BAY 73-6691 sigunificantly
increased the luminescence signals induced by BAY 58-2667
and reduced the signal delay as well as the time to peak. It is
interesting that the addition of 1 uM BAY 73-6691, a concen-
tration which does not fully inhibit: PDES, on top of IBMX
more than doubled the observed luminescence signal, indi-
cating that the intracellular PDE9 activity is very high.
Because intracellular PDES inhibition and cGMP accumu-
‘lation can easnly be monitored by aequonn luminescence
measuréments, the PDES reporter cell line is suitable for the
search of new PDEY inhibitors by ultra-high- -throughput
screening. In a similar approach, the parental cell line was
used in an automated ultra-high- throughput screening as-
say, which ultimately led to the successful identification of a

- new class of soluble guanylate cyclase activators (Stasch ‘et

al., 2002; Wunder et al., 2005).

In summary, we have identified the first potent and selec-

. tive PDE9 inhibitor, BAY 73-6691. Using our newly gener-'
ated PDE9 reporter cell line, we show that BAY 73-6691 is
able to efficiently penetrate cells and to inhibit intracellular

PDES activity. Thereby, BAY 73-6691 is able to significantly '

amplify the cGMP responses elicited by stimulators of the
nitric ox:de/cGMP pathwau,'
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Como resultado del examen de forma, realizado con fundamento en el articulo 38 de
la Decisidén 486 de la Comisién de la Comunidad Andina, articulo 27 del Tratado de
Cooperacién en Materia de Patentes (PCT), regla 51 bis del Reglamento y Circular
Unica de la Superintendencia de Industria y Comercio, se le comunica gque:

1. El solicitante debe presentar un nuevo titulo que permita identificar la materia
de la cual trata la solicitud, ya que el titulo relacionado no se encuentra con la
precisién necesaria para identificar claramente el objeto de la solicitud de
patente. (Regla 4.3 PCT, Art 26-27 D-486, Circular Gnica 5.2.9)

2. La solicitud no contiene la copia del documento en que consta la cesidén del
derecho a 1la patente del inventor al solicitante o a su causante, conforme a lo
establecido por el articulo 26 literal k) de la Decisidn 486 de la Comisidn de la
Comunidad Andina. Cuando se trate de documentos otorgados en el extranjero, estos
deberan legalizarse de conformidad con lo dispuesto por los articulos 259 y 260 del
Cédigo de Procedimiento Civil. Cuando se trate de las declaraciones a que hace
referencia 1la Regla 4.17 ii) del Tratado de Cooperacidén en Materia de Patentes
PCT., el alcance de las tales declaraciones se determinara segGn indiquen
claramente una cesidén de derechos del inventor al solicitante o su causante, de
conformidad con lo dispuesto en el numeral 5.2.15 del Capitulo Quinto, Titulo X de
la Circular OUnica de Superintendencia de Industria y Comercio.

En cumplimiento de lo dispuesto por el articulo 39 de la Decisidn 486, se le
requiere para que dentro del término de dos meses siguientes a la fecha de
notificacién del presente oficio, complete los requisitos anteriormente enunciados.
En caso de no dar cumplimiento al presente requerimiento, la solicitud se
considerari abandonada y perdera su prelaciédn.

Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5.2, literal
e), del capitulo quinto del titulo primero de la Circular Unica No.l1l0 de 2001.

Continua en la pagina siguiente...
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