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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 smooth muscles leads to vasodilation and increased blood flow.

25 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), 15558-15564 (1998). PDES has been found to be
present in a variety of human tissues, namely the testes, brain, small

30 intestine, skeletal ‘muscle, heart, lung, thymus and spleen, as well as in
smooth muscle cells within the human vasculature of a variety of tissues.



-2 Recent studies have directly inplicated dysfunction
of NO cGW/ cCGK signaling in Al zheiner's disease. For
we@z@spbes di srupti on of Long Term Potenti ati opCt/iBRR)8/001125
a physiol ogical correlate of |earning and nmenory, by
anyl oi d-f3 peptide was shown to result froma
mal function of NO cGW 5 signaling. Puzzo et a!., J.
Neur osci ., 25(29):6887-6897 (2005). Moreover, in rats
showi ng deficits in nmenory tasks due to depletion in
forebrain acetylcholinesterase (which is associ ated
with Al zheiner's disease), admnistration of a nitric
oxi de minetic increased GC atfi vi ty and reversed the
coghitive deficits in nmenory tasks. Bennett et al., 10
Neur opsychophar macol ogy, 32:505-513 (2007). It is
t her ef or erdeent saxm fidvatdiredtly empljpetst!idysfageiot ©f ddpedVR/cGK

h th |

Co BB R s SR i SRR, YR LB e
Al zhBoterstidtion (UTR)eds ehysintbgiseheerrairieraddedjeing randi pemory, by
di SO&@@Bg&gxptg@dwgg RV tdorrees\awam Fnla@udaf&rr QF Weh/scRb

I nhibitors
it r 8803ING | PHezp 68l Joﬁ’%’@ﬁﬁb 2%( H%ksséﬁﬁé% K%‘P&Sbr“"mewef in
pr ol Qaﬁlgldh@wmgt gefefté eigt membty hasks bewan t odeptetihain dovebrain

I ncr ea Con entratl ] r s .1 0 .

|rrpr?ﬁf2ﬁ%}?{] qsﬁerisgarn 'Ch Sggcr'réot??/ f@hﬁsélzzlﬁ%ﬁ%égnddlsease)’

obj eadmlnletraig)molf a oitric ng@trmmeﬁ;e@cregse@ GC Befvd aed rexgrsed the

Neur EBC%Q&M 4{- 1%01992t452904) denhétbl t lepn @f
e

PDE9 en shown to incr

thar Nﬁaepsych@@s'ﬂgﬁso/fyy 58 5@5@6%%200,&&&'%?%@‘#?/9 bﬂH%\iﬁ& *P%t
a neﬁéraﬁ@mlcPﬁg%atsl Eﬁbablﬁt & énhahatg aree GEN@eGMPEcG i signaling
treating, conditions, that

or QTS RY oF PRI £ BnelhaRish O Wikt Slor Aigpemers
| NVENEdaGrlags offbenqurasseenerdtine dispideis.- i s directed to

conpoundg, af 4 F Tyl BreCérDun W 8%&&&@%2%&% by PDE9, PDES
pCT) | B200%/ 6501 55
15 inhibitors elevate the |ntracellular level of cGMP, thus enhancing or prolonging

its effects. It has been found that an increase in cGMP concentration in rats
leads to improvement in learning 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
20  Pharmacol., 5(Supp 1):55 (20095).

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

25 The present invention is directed to compounds of Formula (1),
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The present invention is further directed to a method of treating a
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15 R is selected from the group consisting of (C,-Cs)alkyl, (C2-Cg)alkenyi,
(C2-Cs)alkynyl, (Cs-Cs)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 censisting of (C4-
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of pyridinyl, pyridazinyl, pyrimidinyl, and pyrazinyl, and ERs, wherein the
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Exanpl es of WO 2008/ 139293 PCT/ | B2008/ 80112
ethoxy, propoxy, iscpropexy, butoxy, isobutoxy, tert-butoxy, pentoxy and the

20  like.

The term “alkyl” means a saturated monovalent straight cr branched
aliphatic hydrocarben radical. Examples of alkyl groups include methyl, ethyl,
propyl, isopropyl, butyl, isobutyl, tert-butyl, sec-butyl, pentyl, isopentyl,
neopentyl, hexyl, isohexyl, and the like.

25 The term "alkenyl" means a partially unsaturated straight or branched
aliphatic hydrocarbon radical having one or more double bonds. Examples of
alkenyl groups include ethenyl (zlso known as "vinyl"), allyl, 1-propenyl,
isopropenyl, n-butenyl, n-pentenyl, and the like. The term "alkenyl" embraces
radicals having "cis" and "trans" orientations, or alternatively, "Z" and "E"

30 orientations.

The term “alkynyl” means a partially unsaturated straight or branched

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



al kynyl groups include 1-propynyl, 2-propynyl (also

known as "propargyl"), 1- butynyl, 2-butynyl,
wd.z2@ensoaemy/l , and the like. The term"aryl" denedEBB2808/001125

nonocyclic or polycyclic aromatic ring system for

exanpl e, anthracenyl, benzyl, fluorenyl, indenyl,
napht hyl, 5 phenanthrenyl, phenyl and the |ike. The
term"aryl" is also intended to include the partially

hydr ogenat ed derivatives of such ring systens e.g.
1,2,3,4- tetrahydronaphthyl. The term "aryl oxy"

denotes an aryl radical bond@@ to an oxygen atom that
is attached to a core structure, such as benzyl oxy. 10
The term "cycl oal kyl " denotes a saturated nonocyclic
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hydrogen radical is replaced with a halegen radical. Where more than one
hydrogen is replaced with halogen, the halogens may be the same or
different. Examples of haloalkoxy radicals include diflucromethoxy,

25 trifluoromethoxy, 2,2,2-trifluoroethoxy, chloromethoxy, bromemethoxy, and
the like.

The term "heteroaryl" as used herein includes heterocyclic unsaturated
ring systems containing one or more heteroatoms such as nitrogen, oxygen,
and sulfur. If the heteroaryl group contains more than one heteroatom, the

30 heteroatoms may be the same or different. The heteroaryl radicals may be

bonded via a carbon atom or a heteroatom. The term "heteroaryl" is also



-24 intended to include the partially hydrogenated
derivatives of such ring systens. Exanpl es of
whedoensgmey| groups include furanyl (also knownP@®1B2008/001125

“furyl"), imdazolinyl, imdazolyl (also known as
"1, 3-diazolyl"), indolyl, oxadiazolyl, oxazinyl,
oxazol yl, isoxazolyl, pyranyl, pyrazinyl (also known

as 5 "1,4-diazinyl"), pyrazolyl (also known as

"1, 2-diazolyl"), pyrazolinyl, pyrazyl, pyridazinyl
(al so known as "1, 2-diazinyl"), pyridyl (also known as
pyridinyl), pyrimdinyl (al % known as 1,3 diazinyl"
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30 isoquinclinyl (also known as "2-benzazinyl"), quinalizinyl, quinolyl, isoquinolyi,



- 25 qui noxal i nyl, dithianaphthal enyl, thienofuranyl
(e.g. thieno[3,2-b]furanyl), and the Iike. Exanples

\N@ﬁmﬁﬂﬁused ring heteroaryls include acridi nyl PCT/IB2008/001125

di azaant hryl, triazaphenant hrene, carbazolyl,
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? rllddﬁ% 'C sa%tpgmj' compound of Formula (1)

Znch sal s tsam "mempratipneasd animas oudnsceemsIer Fds, 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.

25 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.

30 The term "salts" refers to both organic and inorganic salts of a

compound of Formula (). Such salts can be prepared in situ during the final



WD 2008/ 139293 PCT/ | B2008/ 001125 -26 isolation and
purification of a conmpound, or by separately reacting
wa@2o00s0spesind, prodrug or stereol soner of Formuber/(B2)0s/001125
with a suitable organic or inorganic acid or base and
isolating the salt thus fornmed. Representative
anionic salts include hydrobrom de, hydrochl ori de,
hydroi odi de, sulfate, 5 bisulfate, nitrate, acetate,
trifluoroacetate, oxalate, besylate, palmtate,
panoate, nalonate, stearate, |aurate, nmalate, borate,
benzoate, |actate, phosphat@s- hexafl uorophosphat e,
benzene sul fonate, tosylate, formate, <citrate,
mal eate, fumarate, succinate, tartrate, naphthylate,
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The phrase "reaction-inert solvent” or "inert solvent" refers to a solvent,
or mixture of solvents, that does not interact with starting materials, reagents,
intermediates or products in a manner that adversely affects their desired

25 properties.

The terms "treat," "treating," "treated" or "treatment" as used herein
includes preventative (e.g., prophylactic), palliative or curative uses or results.
The compounds of Formula (I) may contain asymmetric or chiral
centers and, therefore, exist in different sterecisomeric forms. Those skilled in
30 the art will appreciate that, unless ctherwise specified, all sterecisomers (e.g.,

enantiomers and diastereocisomers, and racemic mixtures therecf) of the novel



enanti omers and di astereoi sonmers, and racem c m xtures

t hereof) of the novel WO 2008/139293 PCT/1B2008/ 001125
wo 2dsasmzpounds and i nternedi ates descri bed, ilPaEiB2682H1125

and/ or discussed herein are within the scope of the

claimed invention. In addition, unless otherw se

specified, the present invention enbraces al

geonetric and positional isoners. The (3S, 4S)

enanti omer of the core pyrrolidinyl configuration is
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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-enof tautomerism, i.e.,
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25 The degree to which one tautomer is present over .the other depends
upon various factors, including substitution pattern and solvent type. Other
examples in accordance with the present invention will be recognized by
those skilled in the art. All tautomeric forms of Formula (1) are included within

the scope of the invention uniess ctherwise specified.



t he scope of the invention unless otherw se specified.
WO 2008/ 139293 PCT/ | B2008/ 001125 -28 The present

w0 pwensdzesn al so i ncl udes prodrugs of the conpoparsB20§8/001125
the invention. The term "prodrug" refers to a drug
precursor which, followng admnistration, releases
the drug in vivo via a chem cal or physiol ogica
process (e.g., upon being brought to physiol ogical pH
or through enzymatic 5 activity). The prodrug may
itself be biologically actlve or may be converted to
a biologically active compourdf-(e.g. by netabolism or
hydrol ysis) during its residence tine in the body. A
di scussi on of the preparation and use of prodrugs is
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Certain isotopically-labeled compounds of Formula (i), for example

25 those into which radioactive isotopes such as *H and '“C are incorporated,
are useful in drug and/or substrate tissue distribution assays. Tritiated, i.e., *H

and '*C, isotopes are particularly preferred for their ease of preparation and
detectability. Furthermore, substitution with heavier isotopes such as
deuterium, i.e., °H, may afford certain therapeutic advantages resulting from

30 greater metabolic stability, for example, increased in vivo half-life, or reduced
dosage requirements and, hence, may be preferred in some circumstances.
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Various pharmaceutically active agents may be selected for use in
conjunction with the compounds of Formula (1), depending on the disease,
discrder, or condition to be treated. Pharmaceutically active agents that may

25 be used in combination with the compositions of the present invention include,
without limitation:

(i) acetylcholinesterase inhibitors, such as donepezil hydrochloride
(E2020, ARICEPT, MEMAC), physostigmine salicylate (ANTILIRIUM),
physostigmine sulfate (ESERINE), metrifonate, neostigmine, pyridostigmine

30 (MESTINON), ambenonium (MYTELASE), demarcarium, Debic892 (also
known as ZT-1), rivastigmine (EXELON), fadostigil (alsc known as TV33286),
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MOTRIN, NURQFEN), ibuprefen lysinate, mecicfenamic acid, meclofenamate
sodium (MECLOMEN), indomethacin (INDOCIN), diclofenac sodium
(VOLTAREN), diclofenac potassium, sulindac (CLINORIL), sulindac sulfide,
diflunisal (DOLOBID), naproxen (NAPROSYN), naproxen sodium
25 (ANAPROX, ALEVE), insulin-degrading enzyme (alsc 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-96992, neprilysin

(also known as neutral endopeptidase (NEP)), scylio-inositol (also known as
30 scyllitol, ELNDQOQ5S, AZD-103), atorvastatin (LIPITOR), simvastatin (ZOCCR),
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(PHENYTEK), fosphenytoin (CEREBYX, PRODILANTIN), divalproex sodium
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30 benzyl-5-bromouracil, progabide, beclamide, and primidone (MYSOLINE);
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(xii) central nervous system stimulants, such as caffeine,
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(GLUCOENERGAN, REACTIVAN), fenethylline (CAPTAGON), pipradol
(MERETRAN), deanol (also known as  dimethylaminoethanol),

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

30 DEXTROSTAT), methamphetamine (DESOXYN), lisdexamfetamine
(VYVANSE), and benzphetamine (DIDREX);
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baclofen (LIORESAL, KEMSTROQ), pentobarbital (NEMBUTAL), progabide
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(xviii) immunomodulators such as glatiramer acetate (also known as
copolymer-1; COPAXONE), MBP-8298 (synthetic myelin basic protein

25 peptide), dimethyl fumarate, fingolimed (also known as FTY720), roguinimex
(LINOMIDE), laquinimod (also known as ABR-215062 and SAIK-MS), ABT-
874 (human anti-IL-12 antibody), rituximab (RITUXAN), alemtuzumab
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(Xix) immunosuppressants such as methotrexate (TREXALL,

30 RHEUMATREX), mitoxantrone (NOVANTRONE), mycophenoclate mofetil
(CELLCEPT), mycophenolate sodium (MYFORTIC), azathioprine (AZASAN,
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The invention also includes methods of treating conditicns mediated by

30 PDES9 inhibition in @ mammal comprising administering to the mammal in need

of such treatment a therapeutically effective amount of. (a) a compound of



25 acceptable salt thereof; or (b) a pharmaceutica
conposition conprising a conpound of Fornmula (I), or
w@2@bassraceut i cal |y acceptable salt thereof, iPCEIB2008/001125
pharmaceutically acceptable vehicle, carrier or
di luent; either alone or in conbination with a second
agent as descri bed above. The invention also includes
nmet hods of treating conditions nediated by 30 PDE9
inhibition in a mammal conprising adm nistering to the
mammal in need of such treatnment a therapeutically
ef fective amount of: (a) a co¥pound of WO 2008/ 139293
PCT/ 1 B2008/ 001125 -38 Fornula (1), or a
pharmaceutically acceptable salt thereof; or (b) a
I|c:>halr reeeud i ¢al orcarr@asrin{aicanm@npcc}e@tam@ aalcomprEuﬁdorlof( ) a
or mu arnaceutica t
tner Bb7merhsS s el B PR o ans & Poapary) or e
car r pearraceuicéllyeadtcepteble (rait tadresfe inoa nharmbﬁlqaw iageeptable
W th, g, égcﬁﬂ%rgggﬂ{?nt %m‘fje‘?%%w Bed c%%\’r%tlomﬁﬁbts'e% agent
t hat may be eate controlled or prevented by t
néthé@@”b%$aWﬂé present invention include dlseases and

di sor der %@am@ﬁs tﬁbterﬁaw%d tkeatdmewrmdwm@rakmea by i metaods

Al
(i Soabd® BiEpt BRtnIeD vt o SBrE g, YRS Psspeges win
k nowneasddgener&xdmr sugh @51 @ledarseagieease, Apety dipgase ofNzheimer's

d' Se@@@s’e %H@?fr@pﬁ‘@‘a@?g' S5 @ALSBaJléernéurﬁggsL%u(@Er%%s

own as nmeyer - Vi S) ogr en- Batten di sease

Bpns%ﬁ?ﬁf@rorénoé@r@mq”éj'se(i%q}b%%% letagpiesiapiar Pafien| difedpe (lso
enCGM@JnO@ﬁSblﬁhneybﬂ V&t)t-BiogebinSButER lofsea sV Biewarkyeos geimenitra

encephal o h Canavan, di S . .

chen&‘ﬁﬂ‘a"%ﬁi %’?F 'ﬁicg%fbt'cdeerﬂ?ﬁ? aﬁ’pa@gkg’fﬁ'@sﬁ}'ﬁﬁr‘jﬁe, bovine
cor t sobiésal endegreivpatil i(BBE), Ceravan fdsledse, ThkvbthéBpy-induced
d' Se@éﬁent|ge@5&§%@§9ngl i uﬂ’}f&@%%ﬂr‘gn%éﬁe%bm ErERRFet-Jakob

egenerat|0n ote or al
di@rre‘ﬁﬁﬁ??ée SerrafRia: @%ﬁyndéomgnaorﬁ?t@@p@@ jIQRgr degeneration
nonf dlrttﬁlaitngaﬂhr&&ea\boraﬁ&fe&feﬁm NseBidnatl SemEntiSe Bed ndcedressive

i v B o PR R e R B e RREE QS G Blaycoma
di selageingtko’s sdkesdses (chpred, o b/ -gsaonieteid c demaritigh uhypetkingsias,
Syndlkém@?iys &Qeégéa@&@aiéf@'s%%ﬁ@rﬁe JHWIC%Q?SébQ@WJJn@rome

| ogopeni ¢ progressive aphasia, Mchado-Jose i sease
@%pl*ﬁféé%ﬁ'%@éﬁeﬁ%ﬁ‘ lefvarx Pyt Wﬁ@e@)a IrgaAREN(SI €'°§Eﬁsé’|"’%s§p§as'a

mul tME&r@d@M@ée@md&Hel’aQ@ksp r(oeéreweuppaﬁamamﬁoej Inaultiple sclerosis,
' nson’ s di s

pel | BUtAe TP Toaney O hadecersRle TGN MATEE arave

Parkinson's disease, Pelizagus-Merzbacher disease, Pick's d|sease pre-
senile dementia (mild cognitive impairment), primary lateral sclerosis, primary
25 progressive aphasia, radiation-induced dementia, Refsum's disease (phytanic
acid storage disease), Sandhoff disease, Schilder's disease, schizophrenia,
semantic dementia, senile dementia, Shy-Drager syndrome, spinocerebeilar
ataxias, spinal muscular atrophies, Steele-Richardson-Olszewski disease
(progressive supranuciear palsy), tabes dorsalis, tardive dyskinesia, vascular

30 amyloidosis, and vascular dementia (multi-infarct dementia).



senile denmentia (mld cognitive inpairnment), primary
| ateral sclerosis, primary 25 progressive aphasi a,

wo amsasd2en- i nduced denentia, Refsum s di sease P@im2808/@1125

acid storage di sease), Sandhoff disease, Schilder's
di sease, schi zophrenia, semantic denentia, senile
denentia, Shy-Drager syndrone, spinocerebellar

at axi as, spinal nuscul ar atrophi es,

St eel e- Ri chardson- A szewski di sease (progressive
supranucl ear pal sy), tabes dorsalis, tardive

dyski nesi a, vascular 30 anylgy.dosis, and vascul ar
dementia (multi-infarct denmentia). WO 2008/ 139293
PCT/ 1 B2008/ 001125 -39 Preferably t he

neur odegeper ati ve di se rder is
di sease. Eie b‘%@ﬁd?%‘ﬁf?ﬂsﬁge%ﬂ'vau SPtfe s d?fg%déitl ?Ebelmers
Wit h dideE®e.t hat may be treated or controlled by the

met hods Oéthtep% r%t%ﬁ?rgnd i c”é’o%%é %Qsdc%%ol"g/ﬁh CB 91%5 Sl‘naysbe
of the urogeni ? system such as sexual dystunction
at t etvegted oaecmtr@ﬂttd ki the Mm@thodg ADMy preagnt éYENten infdecisorders

hféperoﬁﬁ{d Mb#éﬁlt@S?Qéﬂ%ﬁcr( AR | cﬁfls@héﬂoﬁsattennon deficit disorder
car di ovascu

di ers_or dj seases st
hypelaRbT eI RBIET y MRS Cnet e oMLY v eabetes
hear tafdaivhstue; diesroerar yr atide@sss diusieas®, systemic hypertension,

at her 0scl e 0%t nertldnCKngebt ONA%S aﬁureceagh;w%wo&sease
BbERoRS 9530

redu€é vesse
post aferasgiemsiso sy ok, aWﬁJmLh?F!ﬁaICO%ﬁfQﬁ‘ﬁany rehgPb ISt yyssel

H@rlpst%hév veagsc%oafpémﬁ-@%@s Erﬁﬁ@umlﬂélse&ﬁ&a nﬁh@@pla
(1 ncludi ng stabl e, unstable vari an g}

angi R&YPNe ?ﬁaséH';?r LBTAIPL FOH dv%ﬁ%?ee af‘%‘? 8’\‘/%
| eadand @atiamp renrecheandamaingd narfduaret camaitiod Mep&r emm\ted blood

| nvept) a2l SokEl ALasyb e eLBRds for promting 15

neurorestorat I Onal recovery in patlents
suf f eri ngfher erasertadvenian abwe elatesr Aun@eiheds nieur prometing

e pé@br@sto%ﬂbrﬂ@hd aRkgbrar ra@@»re'rphneﬁéﬁen@esfu‘ﬁ@ from traumatic
Traumatic brain injurje 3 h

ose
i nj uPi SRR WY HE g‘l?ugra'q sSp' &o‘ifeﬁ?”pgﬁ@?dﬁévﬁ,s'
or pEretatd brapy, mmmdnaiuqemotrasos(eumewmq;hueamn olnjobaibe skull is

pi er ﬁo%%rok‘ég)sfien?%tbr aunggrzgrraﬁﬁgc tﬂg%d tn[;'u?eggrq FhidR ﬁr F:J’ect pierces

wherein su nts,
assalliet sullcangs escaghasatie terat metepy arherein s%@éefbyrauma (e.g.,

bgar éd’&gi’entss?aﬂlgt 6&Ya0%s) RUsEsS| u&gag&&o $M‘;E|b|'d|r\’lglssu@ab|§3§ar@§
non-traumatic brain i néurl es. Inc

T oo TG s BAYen e rs ot B ealiE By igries

hypoixtiade @neursohestiode, breainpitis, unxygen i depaedtioondfee tg.anoxia,

ence%g;(ig't E§)sché?ﬂg,59ﬁinngrmor, infection (e.g. encephalitis), poisoning,
substance abuse, and the like. The present invention is useful for the

25 treatment of cognitive impairment and cognitive dysfunction resulting from
brain injuries as well as from neurodegenerative diseases and disorders.

The present invention also relates to methods for preventing the above-
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administering to the mammal an amount of: (a) a compound of Formula (l), or

30 a pharmaceutically acceptable salt thereof, or (b) a pharmaceutical

composition comprising a compound of Formula (l), or a pharmaceutically
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30 intravesical, local (e.g., powder, cintment, or drop), nasal and/or inhalation

dosage forms or using a “flash” formulation, /.e., allowing the medication to
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25 carboxymethylicellulose, alginates, gelatin, polyvinylpyrrolidone, sucrose and
acacia; (c) humectants, such as for example, glycerol; (d) disintegrating
agents, such as for example, agar-agar, 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,

30 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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subsirapm@ used i.e., where the drug
Solid compositions of a similar type may also be employed as fillers in
25 soft or hard filled gelatin capsules using such excipients 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
30 opacifying agents, and can also be of such composition that they release the

active compound(s) in a delayed, sustained or controlled manner. Examples
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desirable to include isotonic agents, for example, sugars, sodium chloride and

25 the like. Prolonged abscrption 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.

30 Such agueous solutions should be suitably buffered if necessary and the

liquid diluent first rendered isotonic with sufficient saline or glucose. These
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may pdasttiobe 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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DMSQO - dimethyl sulfoxide NMR — nuclear magnetic resonance
— 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
IPA — isopropyl alcohol Tris -

tris(hydroxymethyl)aminomethane

J ~ spin-spin coupling constant

LC - liquid chromatography

The methods disclosed in the instant Schemes and Examples are
intended for purposes of exemplifying the instant invention only and are not to

10 be construed as limitations thereon.
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The pyrrolidine intermediates can be formed by coupling alpha-beta
unsaturated esters with N-(methoxymethyl)(phenyl)-N-
15 ((trimethylisilyl)methyl)methanamine which is commercially available by
catalysis with acid. This chemistry is exemplified 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 alsc been
synthesized in an enantiomeric pure fashion by either employing chiral
20 auxiliaries on the ester (see Nichols et al., Org. Le#t., 8(7), 1495-1498, 2006)
or by utilizing a chiral benzyl amine in the cycloaddition chemistry (see Haight
et al., Org. Proc. Res. Dev., 8(6), 897-302, 2004).
Scheme 2
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15 The benzyl group can then be removed via standard hydrogenation
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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.
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EXAMPLES
5 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 employed were obtained commercially.

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

To a solution of 1-(2-methoxyphenyl)hydrazine hydrogen chloride (3g,

0.017 mol) in ethanol (50 mL) was added 2-(methoxymethylene)maloncnitrile
(1.89 g, 0.9 eq.) and sodium methoxide (1.92g, 2.1 eg). The reaction mixture

15 was heated at refiux for 18h and concentrated. The reaction mixture was
partitioned between brine and ethyl acetate. The organic layer was
separated, dried with magnesium suifate, filtered and concentrated. MPLC
Biotage chromatography eluting with 20-60% ethyl acetate/hexanes afforded

the title compound in 53% vyield (1.9g). 400 MHz 'H NMR (CDCl3) & 7.64 (m,
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2- (et hoxynet hyl ene) mal ononitrile (1.89 g, 0.9 eq.)
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separated, dried with magnesium sulfate, filtered and
concentrated. MPLC Biotage chromatography eluting
with 20-60% et hyl acetaté/h P(\Jes afforded the title
conpound in 53%yield (1.9 400 Mz 1H NWR (CDC13) 5
7.64 (m WO 2008/139293 PCT/ | 8/ 001125 -49 1 H) ,
7.40 (m 2H), 7.08 (m2H), 4. bs, 2H), 3.87 (s, 3
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et hWhrm@pg{amy elutmg with 2 6% methanol/methylene chioride provided the
titte compound 1.38g (84%). 400 MHz 'H NMR (DMSQ) § 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).

15 (c) (3.4-trans)-methyl 1-benzyl-4-methylpyrrolidine-3-carboxylate
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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 trifluoroacetic acide (1.5g). The reaction mixture was heated at

20 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.  Purification via MPLC
chromatography eluting with 20-30% ethy! acetate/hexanes provided the title
compound (1.5g). 400 MHz 'H NMR (CDCls) 8 7.33-7.20 (m, 5H), 4.15-4.08
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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-pyrazolo{3,4-
d]pyrimidin-4-one  but substituting 5-amino-1-cyclopentyl-1H-pyrazole-4-



(m 2H), 1.19 (d, J=7.1 Hz, 3H); M5 (MtH nlz =
416.1). EXAMPLE 2 6-f(3
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yl -1, 5-di hydro-4H 20 pyrazol of 3, 4-dl pvri m di n-4-one 0
(2~-j , 6 Following the procedure for the preparation
of 6-[(3,4-trans)-1-benzyl -
4- et hyl pyrrolidin-3-yl]-1-(2-nmethoxyphenyl)-1, 5-di hyd
ro-4H pyrazol o[ 3, 4- d] pyrim di n-4-one but substituting
5-am no- 1-cycl opentyl - 1H pyrazol e-4 W 2008/ 139293
PCT/ 1 B2008/ 001125 -51 carboxém de provided the title
conmpound. 400 MHz 1H NMR (CD30D) 6 8.00 (s, 1 H),
7.38-7.23 (m 5H), 5.14-5.10 (m 1 H), 3.80-3.57 (m
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t vé - 16 5+ BHY dn®-(KitH mpv# @zl )of 3, 4-dl pvri mi di n- 4-one 10

The racemate was separated_g iralcel OD chiral HPLC
col umn, o lyabi ’ 7,
to prov ,

- 0 m \

8.oom§_z_oﬂgfgﬁ-_dlmmmqm 5H) 5.27-5.10(m 1 H,
3.78 (d, J= 12.5 Hz, 1 H), 3.6 (d, J= 12.5 Hz, 1 H),
3.34 (t, J=8.3 Hz, 15 1 H), 2. J=09.9 H, 1

H) , 2.80-2.78(m 1 H, 2.5 %8{(nyll—l) 2.41- 2.38
(m 1H), 2.10-1.89 (m 7wé? . (m 2H), 1.18(d,
J= 6.6 Hz, 3H) M. (MH 378@. Chiral cel OD,
Mobi | e Phase 90/ 10 @ | PA, TR .433. EXAMPLE 4
%E)Q:\(/gl) opentvl -6-f(3,4-trans)-4-nethyl pyrrolidin-3-yll-
1 H pyrazehol3efhatedlyRY stpa-Abd oft (GHbarc@N®DpQhiral HPLC column,
Mobile Phase 90/10 Heptane/EtOH, Tgr = 6.807, to provide the enantiomer.
400 MHz "H NMR (CDCl3) 8 8.00 (s, 1H), 7.38-7.22 (m, 5H), 5.27-5.10 (m,
1H), 3.78 (d, J= 125 Hz, 1H), 3.6 (d, J= 12.5 Hz, 1H), 3.34 (t, J= 8.3 Hz,
15 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), 2.10-1.88 (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, Tg = 9.433.

EXAMPLE 4
20 (a) 1-cyclopentyl-8-[(3.4-trans)-4-methylpyrrolidin-3-yll-1H-pyrazolo[3 4-

dlpyrimidin-4(5H)>one
\N ’ \N
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A solution of  8-[(3,4-trans)-1-benzyl-4-methylpyrrolidin-3-yl]-1-

cyclopentyl-1,5-dihydro-4H-pyrazolo{3,4-d]pyrimidin-4-one (970mg) 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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one (970ng) in ethanol 25 25 nL was added to a Parr
bottle. Acetic acid (2.5 nL) and Pd(OH) 2 (500 WO

2008/ 139293 PCT/1B2008/ 001125 -52 ng) was added. The
reaction m xture was placed on a hydrogenat or under

40 PSI for 16h. The reaction m xture was filtered
through Celite and concentrated. The reaction m xture
was partitioned between satur2d-ed bicarbonate

sol ution and nethyl ene chloride. The | ayers were
separated and 5 the aqueous |ayer was extracted 6x
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5-di hyshr @ mwm@m%sms dloayri mivdi 1774s esemRae), Fu6lD44
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1- cydmo&)@htéfﬂoéﬂ[w £:8%ghd 1) 42 st A 1By Pitlor 1 et 8349 7.
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eq. ) vdeyiroh@ie-drye 14X RS- QB EITHENZO®0 C f or
90 m n. The reactlon @xture was poured into

sat urat ed sodi um bi carhgnate, extragted with

nmet hyl ene chloride, dried mMth ma ium sul f ate,
filtered and concentrat<d, 20 Purifjcation via MPLC

Bi ot age chromat ogr aphy el it i ng W tpk"20-60% et hyl

acet at e/ hexanes provi ded 40 title conpound.
400 MHz ' H NMWR (CDC13)88., :50Hz 1H),
8.02 (m 1 H, 6.79 ( 16- 5.

(m 11H), Tya gqgmgpf(\rﬁyclg%ntylg [@74 tgarg?zl-mﬂthyi%rolldm 3yl] 1H-
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eq.) and the reaction mixture was heated at 60 °C for 80 min. The reaction

mixture was poured into saturated sodium bicarbonate, extracted with

methylene chloride, dried with magnesium sulfate, filtered and concentrated.
20 Purification via MPLC Biotage chromatography eluting with 20-60% ethy!

acetate/hexanes provided 40 mg of the titte compound. 400 MHz H NMR

(CDCl;) & 8.51 (d, J = 5.0 Hz, 1H), 8.02 (m, 1H), 6.78 (d, J = 4.6 Hz, 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), 1.86-1.90 (m, 1H), 1.73-1.56 (m, 5H), 1.24 (d, J=6.6 Hz,
25 3H). MS: (M"H m/z = 434.1).
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1-cycl opentyl -6-f

W@ 204A3NanNS) - 4- met hyl - 1- pyri m di n- 2-yl pyrrol i dp@F/B2904/001125
1, 5- di hydro-4H pyrazol of 3, 4-dl pyri m di n-4-one Rac
Ji" 1" \NNJ5 Follow ng the procedure for the
preparation of 1-cyclopentyl-6-{(3, 4-
trans)-4-nmethyl-1-[4-(trifluoromethyl)pyrimdin-2-yl]p
yrrolidin-3-yl)-1,5-di hydro-
4H pyrazol o[ 3, 4-d] pyri m di n-4-one but substituting
2-chl oropyrim dine provided-the title conpound. 400
Mz "H NWR (CD30OD) 5 8.29 (d, J =5.0 Hz, 2H), 7.96
(s, 1 H, 6.60 (t, J =5.0H, 1 H, 508504 (m 1
H, 4.06-3.87 (m 10 3H), S48 (m 1 H, 3.12 (q,
J = h. M@m@ 3.42aBd): 42me?t5yl(1fﬁyr|r¥|dtﬂ)-2 vidyreidin13-@81.6m

iH)7 ro- 82ra 3% rimj 6(3‘4Qn6é6(r1r; 2H)EXAI\/é.Lé76(d, J
6f(34trans) 1- benzo&ﬁ@4methyl
pyrrolidin-3-yll-1-cycl opentyl-{5-di hvdro-4H 15

pyrazolof3,4-d|pyrirridin-4oi \ N1 NJ To a
solution of 1 g\

-cycl opentyl -6-[ (3, 4-trans) - 4- rreth yrrolidin-3-yl]-1
H 25 pyrazolo[3,4-d]pyrimﬁ)n 4(5 ne (40 ng) in

nmet hyl ene chloride (1 “7’<Was added triethyl am ne
(2.5 eq.) and benzoyl c ide (1.2 eq.) and the

re&acti on Fatibwihgrtee wasesire rforethe adregamdtioandf t-eygupeatlyiB-§3,4-
for al ] .

sar urardd aony See A B SRR - PSR B R e
chl orHcryrazpe(32bdigy 139 PE3CRBCT IPUB20BBFBRIE25 2- CTMOFEW'M”E

with FB%%@%L{%%%E&L% 40‘0' I\'AN?WQM@Q@DQ@[BE@QEQ?& et 50 Hz,
Bi ot a%e MPLC c rormto S@éxzpe utin
i

net haol 7-ARtshyHen2 8k rBvi eteeroORdM. {i} | 406-3.87 (m
cIQMPGEHNA3.£23mg)(m, 481 Mﬂz (g, i NVRHEz CPE],3 2 .86- 287-6C)(6"r,8H§),32.05-

(m q‘.'@'%i’(m,74}%,7_1.90-1.82 (m, 2H), 1.66-1.81 (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-cyclopentyl-1.5-dihydro-4H-

15  pyrazolo[3 4-d]pyrimidin-4-one
Ras

)\/\

=

N

A
NG
To a solution of 1-cyclopentyl-6-[(3,4-trans)-4-methylpyrrolidin-3-yl]-1H-

25 pyrazolo[3,4-d]pyrimidin-4(5H)-one (40 mg) in methylene chloride (1 ml) was
added triethyf amine (2.5 eq.) and benzoyl chloride (1.2 eq.) and the reaction
mixture was stirred at ambient temperature for 1h. The reaction mixture was
poured into saturated sodium bicarbcnate, extracted with methylene chloride,



7.50 (m 2H),
4.16-4.03 (m

7.43-7.37 (m 3H)
1
WR2@8A3296 (m 1
6
1

, 3.92 5 (d, J
, 3.47-3.29 (m 1 H), 3.17-BCDB2008/001125
m 1 H, 2.11-1.80 (m 3H),

, 1.56-1.30 (m 4H), 1.21-1.11 (m

= 392.1). EXAMPLE 7
3,4-trans) - 4-net hyl -

hyl ) pyrrolidin-3-vl1-1,5- 10

o[ 3,4-dl pvrimdin-4-one Rac ti To a

5.20-5.13 (m 1 H,
= 8.3 Hz 1 H),

1 H, 2. 84-2.
1.79-1.72 (m
3H. Ms: (MtH
1-cvcl opent vl - 6-]
1- (pyridin- 3- ylne
di hvdr o- 4H- pvrazo
sol ution of -54-
1-cycl opentyl -6-[ (3, 4-trans)-4-net hyl pyrrolidin-3-yl)-
1 H pyrazol o[ 3, 4-d) pyri m di n-4(5H) - one (40 ng) in
12d|chloroethaneg m.) was 20 add elcd@

eq. ) , IrsABITRENBRIWY defate fikeragand %aergra@ﬁd Iqt3ge-diey xy
bor ohyndsrhategra B enmihg with @-4e methis ooy nethytene ehlodde predtdetthe

o oo rarEot TR aBO MR o R e Pl T
wth mrgmesamm £47 . Batre,3H) 1 3.25.¢8 (ra,nidH) cenée‘lrﬁSr (at, éd), 3.92
Pt!sf i f gCﬁt 's%m%m B0k asfm %%.gg.ﬁgzggho%gpﬁy 7 8b8thngy).

4% Yo ammmoni um
hydrc%@"d%sﬁﬁfﬁvﬂ'ﬂea RS B, O baadm (U, et S
AR (RIS (bR ez 2.02 (5.1 4. 7. 84
m

(m1H),7 , -.O_?(mlH),382360
gm 3¢ ndnn&l 915

1-cvcl opentvl 6- {(3 4@ans) 4 rrethyl 1-f3-(trifluorom
et hyl ) benzyl | pyrrolidin-3-

yl'}-1, 5-di hvdro- 4H-pyrazo|of3,4 { m di n- 4oneV\D
2008/ 139293 PCT/ | B2008/ 00112 55 RR F -

Fol | owi ng t he procedure for ¢ he prep ation of
1-cycl opentyl -6-f (3, 4- @

trans)-4-net hyl - 1(pyr|@—a/ylrrethyl rrolidin-3-yl]

-1, 5-di hydro-4H pyrazo 3,4-d] pyri mdi n-4-one but

substituting 3 5 (trifluoronethyl)benzal dehyde

provitded: t futoht loe Gaypensntl-6 402 -thrz )4 -rhetiVidyrrolidin-3-yI]-1H-
pyrazolo{3,4-d]pyrimidin-4(5H)-one (40 mg) in 1,2-dichlorcethane (2 mL) was

20 added acetic acid (2 eq.), nicotinaldehyde (1.5 eg.) and sodium triacetoxy
borohydride (58 mg). The reaction mixture was heated at 40 °C for 4h,
poured into saturated sodium bicarbonate, extracted with methylene chloride,
dried with magnesium sulfate, filtered and concentrated. Purification via
Biotage MPLC chromatography eiuting with 1-4% methanol/methylene

25 chioride/0.5% ammonium hydroxide provided the title compound (47 mg).
400 MHz "H NMR (CDCl3) 8 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 m/z = 379.1).

30 EXAMPLE 8
1-cyclopentyl-6-{(3,4-trans)-4-methyl-1-[3-(trifluoromethyl)benzyllpyrrolidin-3-

yl3-1.5-dihydro-4H-pyrazolo]3.4-d]pyrimidin-4-one




(CDC13) 5 8.02 (s, 1 H, 7.66 (s, 1 H, 7.53-7.50 (m

3H), 5.16-5.09 (m 1 H, 3.80 (m 1 H, 3.69-3.66 (m
wa 208132985 (m 1 H), 2.99 Im 1 H), 2.83 (m BCFH)B2008/001125

2.42 (m 1 H), 2.12-1.93 (m 7H), 1.74-1.68 (m 2H)

1.56 (m 1 H, 1.21 (d, J =6.6 Hz, 3H. M5 (MH nlz

= 446.0). 10 EXAWPLE 9

1-cycl opentyl -6-f (3, 4-trans)-4-net hyl -

1- (quinolin-2-ylmethyl)pyrrolidin-3-ylI-

1, 5-di hydr o-4H pyr azol of 3. 4-dl pyri m di n-4-one Rac

C-Z\ Follow ng the procedured$-or the preparation of

1-cycl opentyl -6-[(3,4- 15

trans)-4-nethyl -1-(pyridin-3-ylnethyl)pyrrolidin-3-yl]

-1, 5-di hydro-4H pyr &zol o[ 3, 4-d] pyri m di n- 4- one but

substituting quinoline-2-carbal dehyde provided the

title conpound. 400 VR ( 35 8.22-8.15 (m

2H), 8.07 (s, 1 H, 7.80<d, J 27a e, 11, 7.71

(t, J =8.3 Hz, 1 H, 7.69-%507(m~ 2H), 5.18-5.11
(m 1H, 4.25 (m 1H),391(}n’ %:Sﬂ(m 1H),

3.49 (m 20 11-1), 317% }—?1
2 73-2. 45F?]|?|W'”§ e procegure zltr*(enpregﬂ)atlon of 5y o;@@ty Fﬁ{
2H), tﬂan2)34 rdthyd1 pr?dlih 3I:§Zmet8yﬂ)pyrrcwsm {-M-Hsmilrgdr-429. 1) .

(3 4- pcyfaéﬂlg 314481ﬁ%ri'?1'§lnrh é/”(eqbd“ ASETHRI-31 met hyl ) pyrr ol i di n
- 3‘5 vl (jrifludroBetyibeoradetiide prosiz ed tb1f53tle1CQ]‘hwnd rACQIMHZ: i VR

i | | 385&9?%%5&002' ﬁé@%@éﬂ?lﬁ% 50 : 5.1@-5f09 (m, 1H),

dure for”the a’rat)lon 0
1- cy @-&Entii). - $69-p §64m, 1H), 3.35 (m, 1H) 2.99 (m, 1H), 2.83 (m, 1H),
trang)s nmahhyi 121 GBYHi Ty n'13"4y1| e®irheh), pyE6 oh,i tH)n131y4 1y

-1, 5- d|h I Io d] pyri m di n- 4- one but
subst |Q?J¥' %‘ qM%W "ﬂ@? %ngr@al dehyde 5 provided the
titl e corrpound 400 I\/Hz FE)MWL(ECQZ)CB) 5 8. 92 8 89 (m
1 H, 52' rc?-MZ- n(a%lo H).q rrn§§n47on50 (m 1H) S. 14- 5 07

7 3.10-2.30 (m
5H), 2.15-1.93 (m 174164a(m 2H), 1.21 (d, J
= 6.6 Hz, 3H). MB:

“"‘\\\Kr« ‘

{
AN \—
C@J

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

15 trans)-4-methyl-1-(pyridin-3-ylmethyl)pyrrolidin-3-yl]-1,5-dihydro-4H-
pyrazolo[3,4-d]pyrimidin4-one but substituting quinoline-2-carbaldehyde
provided the title compound. 400 MHz 'H NMR (CDCl3) § 8.22-8.15 (m, 2H),
8.07 (s, 1H), 7.80(d, J =7.9 Hz, 1H), 7.71 (%, J=83 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), 3.48 (m,

20 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).

EXAMPLE 10
1-cyclopentyl-6-[(3.4-trans)-4-methyl- 1-{quinolin-4-yimethylpyrrolidin-3-vii-

1.5-dihydro-4H-pyrazolo[3.4-d]pyrimidin-4-one

LY




(MHNMz = 429.1). 10 EXAMPLE 11
1-cycl opentyl -6-f (3, 4-trans) - 4-net hyl

WO 10088203 ri f |1 uor onet hyl ) pyri di n- 3- PCT/IB2008/001125
yl I met hyl } pyrrolidin-3-yl]
-1, 5-di hydr o- 4H pyrazol of 3, 4-dl pyri m di n-4-one Rac' c
F/ \ ¢ N~ Following the procedure for the
preparation of 1-cyclopentyl-6-[(3,4- 15
trans)-4-nethyl -1-(pyridin-3-ylnethyl)pyrrolidin-3-yl]
-1, 5-di hydro-4H pyrazol o[ 3, 4-d] pyri m di n-4-one but
substituting 6- (trifluoromet-b8l)nicotinal dehyde
provided the title conmpound. 400 MHz 1H NMR (CDC13) 5
8.63 (m 1 H), 801 (s, 1 H, 7.7 (d, J=7.80 Hz, 1
H, 512 (m 1H, 482 (m 1 H, 3.79 (q, J=13.2,
16.2, Hz, 2H), 3.32 (t, J=8.5 Hz,j1 H, 3.02 20 (m 1
H, 2.86 (m 1 H, 2.63 (m 1 ; 5(m 1 H),
2.12-2.88 (m 6H), ), 1.74- \l. 6 /BFD 1.32 (d, J=
7.05 Hz, 3H). M5 (MH nfz & Z47) 0)<i%§)2008/139293

PCT/ 1 B2008/ 001125 -57 _EXAM 12
1-cycl opentyl - 6-f (3, 4-4rans) - 4- et hy
yl met hyl ) pyrrolidin- 3-

1, 5-di hvdr o-4H— pyr azol Q 4-dl pyri mdin-4-one Rac N N
NON h 5 F

h
of 1-cycl o ent HEPH" SrebRbridn6r PLFRHeRly- &fts.4-

tr ané')aﬂiv %@FH"}‘ Wryﬂﬁﬁb@PW%W@Y'bbWMijrﬁ% 3-yl]

- 1, Spelidapie a0 dib'yrmmfﬁﬂzdh'eo[&t 4-scsrkingn @LiRokhecin@arfdidenyde
substitutin ui noxal i ne- carbaldeh&? prOV|ded t he

L1 @A TE SROT NS, G R O G008 -5 €8 (34§
8. 318 B-2% (M 1HLHB.,188. 1B 18), B0 =) 12H)7,8077. 7841, IH), (/16B-
! 9473033 m’lziﬂﬂs o%'é'ﬁn (1)|4) 342181811 4z§883ﬁ2‘ (m ﬂEg’:aéo 3,80 (m

(d, 3Hx Qé 374 mﬁHH) 1.7 19@L(zn8?$+ (m211d|_9/ 86 biz. 3HBOMS:

(M Q=558 47 (m 1 H, 218 (1, J =8.3 H,

1H) 2.11-1.912 (m 6H), 1.71-1.66 (m 2H), 1.23(d, J=
05 Hy 3|FR l}B EXAMPLE11 -

1-cyélopentyl-6 4-trans)-4-methyl-1-{[6-(trifluorocmethy!)pyridin-3-

yllmethvyl}pyrrolidin-3-yi1-1,5-dihydro-4H-pyrazolo][3.4-d]pyrimidin-4-one
Rac) R
N ’ \~
b...\~“\K,‘ r./
- @

Following the procedure for the preparation of 1-cyclopentyl-6-{(3,4-
15  trans)-4-methyl-1-(pyridin-3-yImethyl)pyrrolidin-3-yl}-1,5-dihydro-4 H-

- (qui noxal i n- 2-

=F/\

N

pyrazolo[3,4-d]pyrimidin-4-one but substituting 6-
(trifiuoromethyl)nicotinaldehyde provided the tite compound. 400 MHz 'H
NMR (CDCls) 5 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

20  (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).



(MtH nfz = 430.1). EXAMPLE 13 15

1-cycl opentyl -6-f (3, 4-trans)-4-nethyl -1-(qui noxal i n-6-
wo kowetisoeb) pvrrol i di n-3-vl 1- PCT/IB2008/001125

1, 5-di hvdr o- 4H pyr azol of 3, 4-dl pyri m di n-4-one Rac’

Fol | owi ng the procedure for the preparation of

1-cycl opentyl -6-[ (3, 4-

trans)-4-nmethyl -1- (pyridi n-3-yl net hyl ) pyrrolidin-3-yl]

-1, 5-di hydro-4H 20 pyrazol o[ 3, 4-d] pyrimdin-4-one

but substituting qui noxal i ne-6-carbal dehyde provi ded

the title conpound. 400 MHz '-Bf-NMR (CDC13) 5 8.82 (s,

2H), 8.14 (d, J =8.3 Hz, 1 H, 8.07-7.93 (m 3H),

5.15-5.08 (m 1 H), 4.00-3.87 (m 2H), 3.37 (t, J =

8.7 H, 1 H, 3.04 (d, J Qs Hap 1 H, 2.85-2.84 (m

1 H .. dRBe -ezﬁjtrlztgr%etg i (b BROGBA B9ty \pyrdtidid- Pd)-

(m H), 2.46-2.4 H) , 2. -1.9 H) |

1. 71-hS-B8v¢rpdtyrazololSyhdipyumidin4-oaens | 3H). MS: (M+H

mz = 430.1). EXAMPEE 14 1-cvclopentvl-6-f

(3,4-trans)-4-net hyl -

1- (pyrimdin-5-ylmethyl)pyrrofi di#ﬁ?\“ - 5

1. 5- di hydr o- 4 pyr azol o( 3, 4- dlpysi pidi/n- 4- one

Fol I owi ng the procedure for the prepagii on of

1-cycl opentyl -6-[ (3, \

trans)-4-nmethyl-1-(p iﬂrﬁ‘ﬂyl net hyl )

-1,5-dih - 4H I - d imdin:4-

tbat i t Ut {16 or T RaB Bl el BEHOUE. To  SFOvraN (R
titl eracprpoaihd:1-@oadinBly mathyNNRolidiCRa]3), 5-8ihgdre@ H: s,
%f")7é_pgr.aééo[s,(@d]%ﬁi'ﬁ'?idi%-&o% bSt sg-b:s'ﬁ%;.tians-%n"o%ﬂﬂﬂg-z(-égéb%d?%de

rrolidin-3-yl]

9 J27 (t, J .3,
(d, yrwi@ﬁgpﬁtze%wyn@.%g MHA HINWR, (CBCDS B (8. Hy), 8.31-
2. 4852046, (), 8.0%"—')&.08}2_{11;%?% - BR-L.1 (BH), 31641283 16)1%.32-

%;DAW%QZ(%E)}H)]BS&HBQ%( . 1H), 34% I>{Il|-.lj|=rg3zHZ:1 H%8g261%d J1=59.5 Hz,

1- cvaHpeeank88 6n,f1(H3, Z264-2@O)n; 1HY 2dioreetthir, pyH) r D 8 ¢tj n=3-3

yl -1, 5z0¢l I,Qy r,azo ] im di .

Fol | %ﬁ 1n@ ?ﬁg %r@(%égﬁ%éa;fz]o{r@ét ﬁﬂe’d%ﬁ‘efi%g gt’ ﬂo'%%gﬁ:{z‘?@ﬁ)_%%_

1- cy W op@rt430%6L[ ( 3, 4- 20

trans)-4-nethyl - 1- (pyri di px@vylegres hyl ) pyrrolidi n-3-yl]

-1%, 510 OysHne-813 4-trans)-4-methyl-1-(quinoxalin-6-ylmethypyrrolidin-3-yl]-
1.5-dihydro-4H-pyrazolo[3 4-dlpyrimidin-4-one

Rac/

o}

o SE

Following the procedure for the preparation of 1-cyclopentyl-6-{(3,4-
trans)-4-methyl-1-(pyridin-3-ylmethyl)pyrrolidin-3-yl}-1,5-dinyaro-4 K-

20  pyrazolo[3,4-d]pyrimidin-4-one but substituting quinoxaline-6-carbaldehyde
provided the title compound. 400 MHz ‘*H NMR (CDCl3) & 8.82 (s, 2H), 8.14 (d,
J=8.3Hz 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-



pyrazol o[ 3, 4-d] pyri m di n-4-one but substituting

for mal dehyde provided the title conpound. 400 MHz 'H
wOobdes/1§2XC13) 8 8.04 (s, 1H), 5.18-5.11 (m | POT/IB280SAMD1125

(m 1H), 3.15 (m 1H), 3.03-2.96 (m | H, 2.70 (m |

H, 2.51 (m 4H), WD 2008/ 139293 PCT/|B2008/ 001125

-59 2.15-1.90 (m 7H), 1.75-1.66 (m 2H), 1.20 (d, J =

6.6 Hz, 3H. Ms: (MH nlz = 302.2). EXAMPLE 16

1-cvcl opent vl - 6-f

(3,4-trans)-4-nmethyl -1-(2,2,2-trifluoroethyl)pyrrolidi

n-3-yll-1.5- 5 -58-

di hvdr o- 4H pyrazol of 3. 4-d] pyri m din-4-one Rac C F N

N~x To a solution of 1-cyclopentyl-6-[(3,4-trans)-4-m

et hyl > By 1ol dydiosdy 3 iy ), 2.11-1.92 (m, 7H), 1.71-1.63 (m, 2H), 1.20
pyr azol of 42% -one (40 ng) in dinethyl

3,4-d] pyrimdin-
f or maff d‘ef@if%n%)- My SM e di'um car bonat e (30 ng)
and 1,1, 1-trifluoro-2-i odextAene (41.1 10 eq.). The
r eact i-oyclonextylit-& 3 vasnbesinethyiat-(p4dOnidint Hyimatheyysrolidkn 3-vI]-

21 U1 00l oo 8o fod s hdnbi U iy o- 2-F odoet hane

al on o10) .) and the reaction
m xture was heated at®80 C for 3 days. The reaction

m xture was poured into saturated sodi um bi carbonat e,

extracted with nethyl ene chIg;Li Ovied with
t

magnesi um sul fate, filtered andSsenceéntrat ed.
Purification via 15 MPLC Bi N/a{ge el updng with 0.5-2%
met hanol / met hyl ene chl ¢TRde/0.5% a i um hydr oxi de
provided the title con%g_ d (9ng). 400 MHz 'H NWR

 (CDCL3) 5e8icdhg( fre oé@éuresfoa-@fegp%egaxamn b I’r')oyclgg?eﬁgﬂ-(@‘r[n(@&-

(m 1 H, 3.30-3.25 (m 2 1 H,

1"k repe el O mE oI LR SO YS (d.

J = Thylazblo[3 Bt{pyrilvBin-4¢dvieH bl zsubsRidthgl )pyridditeXAbPbiddhgde

1-cvcl opentVvl -6-{(3, 4-tr -4 [ = ~L:

@ neg[r%{/? e&yt?rw’? at?enéér_wpouncti. AR eotif s 9.16 (s, 1H), 8.76

yl') s BH)I Byaer(sl 1Hli 15-B-§:1G 15 d BRSC RS @H2bYr 4251(bU3, &7

- d] Py ALdi NoArne o £Ae ) 2.89 (m, 1H), 2.69 (m, 1H), 2.48-2.46 (m,
1H), 2.12-1.89 (M, BH), 1.74-1.63 (m, 3H), 1.26-1.19 (m, 3H). MS: (M*H m/z
= 380.1).

15 EXAMPLE 15
1-cyclopentyl-6-[(3.4-trans)-1,4-dimethylpyrrolidin-3-vyi}-1.5-dihydro-4 H-

pyrazoio[3.4-d]pyrimidin-4-one

Rag
2

PINg
O

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

20  trans)-4-methyl-1-(pyridin-3-yImethyl)pyrrolidin-3-yi]-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),



WO 2008/ 139293 PCT/ 1 B2008/ 001125 -60 Fol |l owi ng the
procedure for the preparation of

wd2mgasapent yl - 6-[ (3, 4- PCT/IB2008/001125
trans)-4-nmethyl -1-(pyridin-3-ylnethyl)pyrrolidin-3-yl]
-1, 5-di hydro-4H pyrazol o[ 3, 4-d] pyri m di n-4-one but
substituting 2-nethyl nicotinal dehyde provided the
title conpound. 400 MHz 'H NWR (CDC13) 5 8.40-8.39 (m
1H, 57.99 (s, 1 H, 7.62-7.60 (m 1 H), 7.12-7.09
(m 1 H, 515-5.08 (m 1 H, 3.73- 3.65 (m 2H), 3.30
(t, J =87 H, 1 H, 3.04 (d59] = 9.95 Hz, 1 H).
2.86-2.84 (m 1 H, 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=7.9% ko @HrH), NE?sﬁlh’bhhsz =1 S@'\BGZJ) s BMVRHE 18 10°H
1-cvcl opent v1 6- f(3 4-trans) - 4-met hyl - 1- (qui nol i n- 8- vl
met hVIEA¥di di n- 3-yI | -
1, 5-di hvdro- 4H—pvrazo|of3E«AdFE£ﬂﬁn1|d|n 4-one Rac O

imidin-4-
- ; %Ethyl)pyrrolldln 3-yl]

y 9
-1, 5- dlhydro 4H— 15 pytazol o[ 3, 4: d] pyri m di n-4- one but
substltutlng qui nol i ne- 5- car bal dehyde provi ded the

title conpound. 400 MHz | A NWVR 1( 18) 5 9.10-9.09 (m
1H), 8.13 (dd, J = 8.7, 15\}7&\ , 7.98 (s, 1 H),
7.76-7.74 (d, J= 7.88 He, 2HY, 7.50~(t, J= 7.88 Hz,
1H), 7.45-7.42 (m 1H), 514507( 1H), 4.52 (d, J=
12. 40 Hz, Td a Eblutich- % o(y@llo ehfy-6 2300t diig)-4 ndthlyipyfroiftin- élyb] 18-

m fyﬁ)zbloé 4;%“))5 r'%c]/' {4% fnﬁ) ggén%jnzcﬂéiith%n{urﬁaWe Sm%)

2. 10-wat. BBed mpdiviH)cartlonZ@- (B0 6Rg)(and 2H)1;trifluoid?2-(cdpetiane (1.1

61064 T%Ebr c&@; m%Min%%eated%ggo 2&: forESXWLEAnlgddltlonal 3

1-cyc| pen trans

-1- ( gAai ¢fol 1. ir@UWr?éP‘F'RFW)aﬁﬁra puweitmegumlcatbowe (2eq.) and the

1, 5- iRV Bridite Mk deakoTa8 64 °d!teys bajsdi The‘ha@ﬁ%n%ture was

2008/ %usrgg into saqT Ie%zs% lﬁgnotgl)g'a]fgo%ate extracﬁad with methlylene chloride,
dried with magnesyum sulfate, filtered and concentrated. Purification via

15 MPLC Biotage eluting with 0.5-2% methanol/methyiene chloride/0.5%
ammonium hydroxide provided the title compound (9mg). 400 MHz 'H NMR,
(CDCl3) 8 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), 2.13-1.84 (m, 5H), 1.72-1.57 (m, 6H), 1.22
(d, J=7.1Hz, 3H). MS: (M"H m/z = 370.1).

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

ylYmethyllpyrrolidin-3-yi}-1.5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one

r

Rag

/



Fol | owi ng the procedure for the preparation of
1-cycl opentyl -6-[ (3, 4-

WO e@sa}924d3 met hyl - 1- (pyri di n- 3-yl net hyl ) pyrr ol i BCTiER0d/do1125
-1, 5-di hydro-4H pyrazol o] 3, 4-d] pyri m di n-4- one but
substituting quinoline-3-carbal dehyde 5 provided the
title conpound. 400 MHz 1H NMR (CDCl1l3) S 8.87 (s, 1H),
8.29 (s, 1H), 807 (d, J=7.8 H, 1 H), 8.02 (s, 1
H, 7.89 (d, J= 7.9 Hz, 1 H, 7.70-7.66 (m 1 H,
7.54 (t, J=7.5 H, 1 H), 5.16-5.08 (m 1 H),
4.02-3.98 (m 1 H, 3.86- 3.8-(m 1 H), 3.47 (s, 1
H, 3.40 (t, J= 83 Hz, 1 H), 3.07 (d, J =8.5Hz, 1
H, 2.8 (m 1H), 2.65-2.61 (m 1H), 2.47-2.46 (m

(150 \]% %SFC}H‘O@ g(tﬂ'& p@%dur @H%J&e&a gtgaéw gﬂ 1 %ggﬁl\/éﬁléé)584

1- Cydqa@@eﬁﬂ‘y]h_ylﬁl {Pyadin-3- ylmethyl pyrrolidin-3-yl}-1,5- dlhydro-4H
4-tr %%kolﬂﬁ@&]B*ﬂmlénh(&eneﬁﬁw RYEtEING- 32-methyinicotinaldehyde
yI)rrethyIIpvrro din @13 5d|h dro-4H-V€/razoI034
- dl pyr R the lileoreaporagt 460 Mz 1 (GRS & 458 Sa&m. 1H),
prsoceltmre flor 7tezer. %U(eapamtv.mm@b (m, 1H), 5.15-5.08 (m, 1H), 3.73-
1-cy pen - B- ,A-
e and) Tt P20 U Bl 08 By PR P 00 2857 8¢
- 1, 54w hyklrdBse4d62 (o, ré 0P g3, 39-(at bt i 41 di .89 {mofid), Hutl-1.64
subst it j trhyel = VI ded t he
SR S R i A W%&jg'*&‘é’é%sf@% 637 (4. )=

. .1

G 4 » - 1QHN -9 BE WAL \
3. 764%d H-byterolo i e | M 3.32 (t. J=
8.71 Hz, 1H), 2.98.4d, J =99 H, 1 H), 2.83-2.81
(m 1H), 2.57-2.51 (m 4H), 24- 2.38 (m 1H),
2.11-1.89 (m 7H), 1.72- 1 64 1.19 (d, J=17.1

Hz, 3H). M5 (MHmMz = § )LZ 008/ 139293
PCT/ 1 B2008/ 001125 -62 EXA 21 (a
(3, 4-trans) - net hyl 25

1- benzyl - 4-i sopropyl p d| ne- 3-c¢ oxylate tea,.
Fol | owi ng t he procedur or the preparation of
(3,4-trans)-nmethyl 1 benzyl - 4- net hyl

pyrr ol 1 dieBfsiiig HePREUATE Uhe SdBRHIbH: McyclberFitdd «-

trans)-4-methyl-1-(pyridin-3-ylmethyl)pyrrelidin-3-yl]-1,5-dihydro-4H-

15  pyrazolo[3,4-d]pyrimidin-4-one but substituting quincline-5-carbaldehyde
provided the title compound. 400 MHz 'H NMR (CDCl3) § 9.10-8.08 (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 =

20 9.95 Hz, 1H), 2.8-2.78 (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). MS: (M'H m/z =
429.2).

EXAMPLE 19
1-cyclopentyl-6-[(3.4-trans)-4-methyl-1-{quinolin-3-yImethylpyrrolidin-3-yl}-

25 1,5-dihydro-4H-pyrazolo[3.4-d]pyrimidin-4-one




met hyl pent - 2-enoate provided the title conpound. 400
MHz 1H NVR (CDCI3) 5 7.31-7.20 (m 5H), 3.66 (s, 3H)

WE208A3249 (m 2H), 2.79-2.69 (m 3H), 2.31- 2prCiIHK2098/001125

2H), 1.61-1.56 (m 1 H), 1.27-4.25 (m 1 H), 0.86 (t,
J =2.9 Hz, 6H). Ms: (MtHmz = 262.2). 10 (b)
6-f(3,4-trans)-1-benzvl -4-isopropyl pyrrolidin-3-yll-
-cycl opentyl -1, 5-

di hydr o- 4H pyrazol of 3, 4-dl pyri m di n-4-one Rac C
Fol | owi ng the procedure for the preparation of
6-[(3,4-trans)-1-benzyl - -61-

4- et hyl pyrrolidin-3-yl]-1-(2-nmethoxyphenyl)-1, 5-di hyd
ro- 4H pyrazol o[ 3, 4- 15 d] pyri m di n-4-one but
substituting 5- arrinm5 cycl opentyl - 1H pyrazol e- 4

carboxam de and (3, 4-trans)-nethyl 3

1- benzyl - 4-i sopr opyl pyrrolidi ne- 3 boxylate
provided the title conpound. <§E;L\ NVR (CDClI 3) 5
8.00 (s, 1H), 7.38-7.32 (m

7.24 (m 1H),
5.13-5.05 (m 1H), 3. d, 12.5%31%0, 3.6 (d,
J=12.5 Hz, 1 H), 3.%4m 1 H), \2798-2.96 (m 20
2H), 2.37 (m 1 H), 2.10-2/88 (m 7H), 169-1.60 (m

3H) 0. 98F ¢lohwind=th6 . Bodazyre BHhe Are8&afien of) -cgcleperty|-6-(3.4-

tﬂ\éﬁs -£ Mehﬁym @Krldlﬁ%glﬂath%WE% %?1 éz@i)hydro -4H-

5 am no- razol e-4-carbonitr

|Ie \mraze@ ngzrgsldlpdmeszm@ssﬁemwsg qe@O‘vrt?r%WPﬂ%ehyde

rm&@uﬁ@mfe%ntpb@ndon@pramm @Jmﬂm(cmgmsrw §-1H9:829 (s
netho¥¥pheny

razo
substiftuf%Ade ¥ 758 %fy/dﬁ&pé {ﬁ Eg}j 28% 1H), 7.70-7.66
2- (1-(met Hpx¥.84 hyls Tehe) 11"6)[ GG m&dnh err 6VRBEB (théH), 3.86-

t' L] %Zé%z@@qlﬁpdéﬁ'i '\@B }j—i& &D%ﬁ)s 0B N 24aémz7m

(m 295, r'Qb)H 265261 246 m, 1H 2.15-1.87 {m, 8H),
5roam1nfk ﬂs@Mﬁ'zﬁgeﬂiof&d 33: ﬂE'HayiH 1hhpymaz ali£= d2gay boxani
de gip; ~N N 10 ( %Eg procedure for the

prepqrat
H pyré

|on
. _

yl)methvllgyrrolldm -3-y/}-1.5-dihydro-4H-pyrazolo[3 4-d]pyrimidin-4-one
/ N\

i
é\ .-~\“"ij:>”
e

15 Following the procedure for the preparation of 1-cyciopentyl-6-[(3.4-
trans)-4-methyi-1-(pyridin-3-ylmethyi)pyrrolidin-3-yl]-1,5-dihydro-4 H-
pyrazolo[3,4-d]pyrimidin4-cne  but substituting 6-methylnicotinaldehyde
provided the title compound. 400 MHz '"H NMR (CDCl3) § 8.37 (d, J= 1.2 Hz,
1H), 8.00 (s, 1H), 7.73 (dd, J= 7.8, 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 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), 1.18 (d, J= 7.1 Hz, 3H).
MS: (M"H m/z = 393.2).



cycl opentyl - 3-net hyl -1 H pyrazol e-4-carbonitrile
provided the title conpound. 'H NVR (300 WMHz, CDC13):

wE2m83:200r, 2H), 5.32 (br, 2H), 4.26 (m 1H),PCr/BR008/001125

(s, 3H, 2.04 (m 4H, 1.9 (m 2H), 1.66 (m 2H). 15
(c)
6-f(3,4-trans)-1-benzyl - 4-net hyl pyrrolidin-3-yll-1-cvc
| opentvl -3-nethyl- 1 5-
di hydr o- 4H pyrazol of 3, 4-dl pyri m di n-4-one Fol | owi ng
the procedure for the preparation of
6-[ (3, 4-trans)-1-benzyl -62-
4- et hyl pyrrolidin-3-yl]-1-(2-nmethoxyphenyl)-1, 5-di hyd
ro-4H pyrazol o[ 3,4- 20 d] pyri m di n-4-one but
substituting 5-amno-1 -cyelopaiyi -3-nmethyl -1H WO
2008/ gaoy9(?:garapg%ét%QQ%nQQllg&mpv%rrohdme 3-carboxylate
pyr azol e-4-carboxam de provided the title conpound.
400 MHz 'H NVR (CDC13) S 7.45-7720 (m 5H), 5.13-4.96
(m 1H), 3.85-3.61 (m 2H), 3y45 3.30 (m 1H),
3.08-2.98 (m 1H), 2.82-2.74 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). . (MHmMz = 392.5).
EXAMPLE 23 (a) 1 -cyclopenty -g-f (3S,4S)-4-nethyl
pyrrol id |F6Hci$ﬂ %elprbbéb\ﬂfeaidﬂt@é redgaratlon of (34 trans)-methyl 1-

yrimdin

o B SR T EEH PO BT Y P i nEs ey BBl -
tyl &eﬁyldemsao&matémr@weazm 0feZofpdilfay 400 MHE T MINMFOIBDCIS) §

>t O CaRAEneRAC P} ol R %Aigdfj%%g e e

hydr ox2denwets). 48ddh6 (The H)eh2t-+aEh (mi iltil,lroeeﬁv\@s/ p?.&dtrd 6H).
on a hydrpaenatek, oynder 45 psi of H2 gas for 4h. The
reaction m xture was flltered through Celite 15 and
cthceht r at edCH3.4e8ta88) Liben2y ppropyipyElidinea-yll-1.cyclopentyl-1.5

sal t . dikh@eb- wayraworum Mamraa o5e8.00 (s, 1H),
5.14-5.10 (m 1H), 4. 384(m1H) 3.72- 3.67 (m 1

H, 3.38-3.31 (m 1 , 3.03- (m 1 H, 2.85-2.81
(m 1 H, 2.08- 1.85 (m 7 1, 61 (m 2H),
1.19-1.10 (m 3H. Ms: (MH mzkr ¥2).  (b)
1-cvcl opent vl - 6-f(3S, 4S) - 4- hy gui noxal i n-6-yl ne
thyl)pyrrolidin-3-yll- 20 % éﬂj

-4-one

5- di hydr o- 4H pyr azoI dl pyrim
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-

15 djpyrimidin-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,

20 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-cyciopentyl-3-methyl-1H-pyrazole-4-carbonitrile




ON\ NN Followng the procedure for the
preparation of 1-cyclopentyl-6-[(3,4-

WO e@sa}924d3 met hyl - 1- (pyri di n- 3-yl net hyl ) pyrr ol i BCTiER0d/do1125
-1, 5-di hydro-4H pyrazol o] 3, 4-d] pyri m di n-4- one but
substituting 1-cycl opentyl-6-[(3S,4S)-4 WO 2008/ 139293
PCT/ 1 B2008/ 001125 -65 nethyl pyrrolidin-3-yl]-1
H pyrazol o[ 3, 4-d] pyri m di n-4(5H) - one and qui noxal i ne-

6- car bal dehyde provided the title conpound. 400 MHz 'H
NVR (CDC13) 6 8.82 (s, 2H), 8.14 (d, J = 8.3 Hz, 1

H, 8.07-7.93 (m 3H), 5.15-5668 (m 1 H), 4.00-3.87

(m 2H), 3.37 (t, J =8.7 H, 1 H, 3.04 (d, J =9.5

Hz, 1 H, 2.85 5 2.84 (m 1H), 2.66-2.62 (m 1H),
2.46-2.42 (m 1H), 2.11-1.92 ( 7H) , 1.71-1.63 (m

2H), 1.20 (d, J= 7.05 Hz, 3 : (MHmMz 430.1).
EXAMPLE 24 1-cvcl opentvl-6-f (8 4-trans)-4- nethyl

1- (2- phenyl ethyl)pyrrolidin©3-y{l-1,5-
di hydr o- 4H pyr azol of 3, 4- d]pyrlg%gln 4-one Rac 10
Foll ow ng the procedure for th reparation of

1-cycl opentyl -6-[ (3, 4-

trans) - 4- Welidwnhg 1thé p‘prdcddiU’ne 3foy) fret prégaeationolaf dBramdngl -|2-

sﬁbgtﬁ ﬂ%g&beéfT1 %&?ﬁ: fL%H%Hq%perE%S:gegm%ﬂgnﬁfile
C G OURIS <Dy KARN 1 HNRAT-1€DOLE) a8 0 g i oieBne
15 7.4k8 Jomgoéw ’@N?ﬁz éoéémﬁzmw’cié')') 6§Qégm(§gé‘b‘248(s 3H),

5H) 225?@32“4521 oM. fﬁ) 167 (@028). 39 (m 1H), 2.14-1.89
(m  @Hp,amdind BcdcldpénfyMB-metdyi-1H pdr8-dil4-cdboXarRbe Hz, 3H) .
MS: (MH Mz = 392] 1) EXAVMPLE 25

1-cvcl opentvl -6-{(3, 4 trans)ﬁlgy(e-nethoxypvridin-3-y|
di

Ynmet hyl | -4- 20
nmet hyl pyrrolidin-3-vl}-1,5
yrimdin-4-one Rn O

\\N
dr o- 4H pyr azol of 3, 4-d] p

10 Following the procedure for the preparation 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): § 5.3¢ (br, 2H), 5.32 (br, 2H), 4.26 (m, 1H), 2.38
(s, 3H), 2.04 (m, 4H), 1.9 (m, 2H), 1.66 (m, 2H).

15 (c) 8-[(3.4-trans)-1-benzyl-4-methyipyrrolidin-3-yi]-1-cyclopentyl-3-methyi-1.5-
dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one

fe=enn)
Rac;

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-
20 d]pyrimidin-4-one  but substituing  5-amino-1-cyclopentyl-3-methyl-1H-



NI C1 WO 2008/139293 PCT/ |1 B2008/ 001125 -66 Fol | owi ng
the procedure for the preparation of

wa2egasepent yl - 6-[ (3, 4- PCT/IB2008/001125

trans)-4-nmethyl -1-(pyridin-3-ylnethyl)pyrrolidin-3-yl]
-1, 5-di hydro-4H pyrazol o[ 3, 4-d] pyri m di n-4-one but
substituting 6-nmethoxyni cotinal dehyde provided the
title conpound. 400 MHz 1H NWR (CDC13) 6 8.01 (dd, J =
3.5, 52.5 H, 1 H, 800(s, 1 H, 7.69 (dd, J =

8.3, 25 Hz, 1 H, 6.76 (d, J =8.3 Hz, 1 H,
5.16-5.09 (m 1 H), 3.90 (s, 3, 3.68 (d, J = 12.9

Hz, 1 H, 3.55 (d, J = 12.9 Hz, 1 H), 3.31 (t, J= 8.7
Hz, 1 H, 2.98 (d, J =9.9 Hz, 1 H), 2.81-2.79 (m 1
H), Zpﬁézcﬂh-éﬁarbmanﬁddﬂbcov@eélhe?ilﬂ%ﬁcoﬁmroou]hd H)4002M&2- 1H8YMR

(m 7 yAcy 1 5 Hz, .3

Ve (T 25708, 0) o AL e 8. 3855 e 2P Das.
1- cycB.opdmt VH} 6-3f08R.9B- tm.ahts)) - 282R3t7HY(M, [1H(),py260d2.A5 2my KA,
et hyl I I dispy 3

i irg%a@pbn 195 2Mb1148%d|15n BH). 1.79-1.50 (m. 3H),1.2-1 1, (m, 3H).
b FoVPolM h‘d’”@ﬁ@gﬁﬁbcedure for the preparati on of
1-cycl opentyl -6-[ (3, 4- 15 EXAMPLE 23

t r ans(py 4- met hydcydonepit-6-038:43)-yinmativibytroi@in-3-ol- i Hipgradoigisj4-
-1, 5- |h%d59445lr_!— é(razol o[ 3, 4-d] pyri m di n-4-one but
subst al dehyde provided the title
conpound. 400 MHz 1 H NWR ( 13) 5 8.63-8.62 (m 1

H, 8.02 (s, 1 H, 7.72-7.6 \l H, 7.41 (d,

J =
7.9 Hz, 1 H), 7.20-7. Iﬁéﬁi A /5 18-5.10 (m 1 H),
1n~

4.03 (d, J =13.7 Hz, 1 3.75 (4, J =13.7 Hz, 1 H),
3.41 (t, J— 8.3 Hz, 20 ., 3.07 (W, J = 9.9 Hz, 1

25088t Bt SR Tl R 2 A0
7.1 Hza-diBydro-4NByraz6IM3H-dipyrindiB-ASnk) (9. 2 EgdAMELHaN& 7100 mL was
L- ovel.00eR'ybaPodie A7l F05IceArES N ol PPl
yl ) Nyt R GEFRH nTBe (Haction Bixtire\wap elagpr 90 raakysirededaior
- d] pYhédragdioar 41+138s ¥WP4R0PEL L38RAIniRGH | B200RLANbIdPCelite
15 and concentrated to provide the title compound as an HCI salt. 400 MHz 'H
NMR (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), 1.18-1.10 (m, 3H). MS: (M'H m/z = 288.2).
(b) 1-cyclopentyl-6-[(38.4S)-4-methyl-1-(quinoxalin-6-yimethyl)pyrrolidin-3-yl]-
20  1.5-dihydro-4H-pyrazolo[3.4-d]pyrimidin-4-one

Oy C

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-cyclopentyl-6-[(35,4S)-4-



-67 Following nl1 the procedure for the preparation of
1-cycl opentyl -6-[ (3, 4-

WO e@sa}924d3 met hyl - 1- (pyri di n- 3-yl net hyl ) pyrr ol i BCTiER0d/do1125
-1, 5-di hydro-4H pyrazol o] 3, 4-d] pyri m di n-4- one but
substituting 3-nethyl pi colinal dehyde 5 provided the
title conpound. 400 MHz 'H NMR (CDC13) 8 8.02 (s, 1H)
7.57 (t, J =7.5 1H, 7.22 (d, J =7.8 H, 1 H),
7.02 (d, J =7.5 H, 1 H, 5.17-5.09 (m 1 H), 3.97
(d, J =13.3 Hz, 1 H, 3.68 (d, J = 13.3 Hz, 1 H,
3.42 (t, J=8.3 Hz, 1 H, 3-8 (d, J 9.9 Hz, 1 H),
2.82-2.80 (m 1 H), 2.57-2.53 (m 1 H, 5.54 (s, 3H)
2 44 2.38 (m 1 H, 2.12-1.89 (m 7H), 1.72-1.64 (m

205 1’Tétp‘%%ﬂ9gi'&%2’§ Wagyr‘%'o 1d1§29r9'd' rﬂsm'\%  ffcqdmoxaine-

1- berﬁwdrbzld@wnqIppyrdedjltmajiitheGOMQmeo*@ﬂ MP@ o INNR(GRCls)

t he faar st he q@r t
(3 4%%& HF&MQ F he 8% #zpa}ﬁ? £ B8R798 (m, 3H), 5.15-5.08 (m, 1H),

benzyA-0%3. t(rﬁy?'ﬁ)yri’r%)ﬂtdf f8-7HzdFhoRPrdee’/ H§tS Hz, 1H), 2.85-
flétolstz Sditch ngHY E) se21t82y(m, pent -2246-2apahe 18y, 0\2l31dei(719218ﬁ 7H),
itle ¢o

(m swfw 2TBOYE Yy oo M Bt PR R Bl P
2.82-2.71 (m 3H), 2. 60- 2Exsmpumz41 H) 2. 38 2 24 (m
2H), 1 4] A®-[(314- - 4 & | v rEQ) p
\r?d d?hyéro"lﬁ-ﬂl pﬁEQoloI@ri%va(ﬁndedf O'ne7 1 HZ 3H) . 'VB ('VH‘H

z = 262.2)
6-f (3, 4- trans) 1- benig@ 4-ethyl p rrolldln 3-yll-1-cycl
opentyl -1, 5-di hydr o- 4FprrazoI -dl pvri m di n- 4- one
WD 2008/ 139293 PCT/IBZOOS/O | 6 Follomnng " ~N N
e procedure for the prep

6-[(3,4-trans)-1-benzy|-
4- et hyl pyrrolidin-3-yl]-
ro-4H pyrazol o[ 3,4- d]p
5-am no-1 -cyclopentyl
(18, 4- trans%

1- benzy| PRl H%/I“EfyPFOGFM? - 18€ PARRFERIPN afe! -CYHBE MYkl (3.4-
the trbrﬁd a rmmaoqpszlndarﬂwnﬁww ArtoNVR 30/ DL 3 hydEoB8HO0 (s,

) %;azop 4ﬁpyH§w”3|%§§%e( dbu]!S %urﬁméiﬂ?; Féz-’%e%ﬁ”acégam% yde
(t Jrovitied SeHitle combynd3 488 MHz, 'HINMRECDCHE § 8103H, 11, 982-
4 , 1 2,C
H? % %r% 9}1 $85111% 1%683842‘{ J= %H)Hz 44565 2 (42,68 g 42,

), 2.90-2.78 (m, 5H), 2.56-2.52 (m, 1H) 5.40-2.39 (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-

(2 nmet ho henyl)-1,5-dihyd
i m din-4-one but substituting
pyrazol e-4 5 carboxam de and

20 methylpyrrolidin-3-yi3-1,5-dihydro-4H-pyrazolo[3,4-dlpyrimidin-4-one

g\ ‘..n‘“‘k ( P\/N
J N ‘E j

Rac



10 7.05 Hz, 3H. M52 (MHmMz = 392.1). EXAMPLE 29 (a)
(3,4-trans)-net hyl - 1- benzyl - 4- cycl opr opyl pyrrolidine-3
WO cashaned ate CO MLk Fol | owi ng t he procedure fBRCT/IB2008/001125

preparation of (3,4-trans)-nethyl 1- 15
benzyl - 4-nmet hyl pyrrol id ine-3-carboxyl ate but
substituting (E)-nethyl 3- cyclopropylacryl ate
provided the title conmpound. 400 MHz 1H NMR (CDCI 3) 5
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), 0.87-66-79 (m 1H), 0.45-0.36
(m 2H), 0.20-0.06 (m 2H. M58 (MHmMz = 260.2). 20
(b) 6-f
(3 & L1 anehrohREREYAodkaliCloPRICBELBNIEPLY dlchiichotlybela
di hvdra@smff]@mvhmyﬁﬁls -SAJragt Y IRy ie! §inn3-ull- b A€linngo-4H-
ﬁlgols:/p}/fa%%% P@E&Arﬁ@ﬂ&SA&OWSS%sﬁtu%gL 6 n@&oBﬁ@cohhél&ehyEe
ol'l owi n

% rocedure for, the Q;Faratl on
6- [((prgrwcﬁd g}ltlelc%wgqi 04 MR% H—W Mff{, Cla) 5 8.01 dd J =315,
I & n-Bs5 Mk ] +Hl; (sZnorrehhpxmwaJ)rm % slHhyItH) 0 6 4BH P BB alH,

[3,4-,.d] Vs 0 ut| am,\n -
-cycl 5@ ﬁ’ "b Waizg%gqg %ﬁ ?%L ggﬁdm 95% (d, /=
(3, 4- 1t2r9ah15)1Hl7reB Ry It V= Béizy 1HU ZC%EC(IdopF @My H), ok BtH2E-(®,
- car ls@t t G 01 Wiz 64
1%%3 sl zesogﬁpmfemw@%wn 4;%3 82?1?9@%7”(% 7419H) gahm,
7. 27 221%%& T 7P, 253.@1 “6318‘ iz 140 1) 3 78 (d, J =
12 4 Hz 1 H, 3.63 (d, JExAMRLAZBIZ, 1 H) 3.32 (t, J
= 8. &- mlgpént&%f&&%wmth\(m(p idd}2-vIBhe rolidin-3-vR-1
i) 4.0 20- 1 87 (m 8H), 10
1H), 0.52-0.48 (m
2H), 0.19-0.09 (m 2H).@lvs: (MHmMz = 393.1).
EXAMPLE 30 (a) 5-am no-1-isopriopyl -
H pyrazol e-4-carbonitri I?ﬁj‘\N I M5 Fol | owi ng t he
o}

procedure for the prepar -am no- 1- ( 2-

7N\

—_—

Following the procedure for the preparation of 1-cyclopentyl-6-[(3,4
15 trans)-4-methyl-1-(pyridin-3-yimethyl)pyrrolidin-3-yli]-1,5-dihydro-4 K-
pyrazolo[3,4-d]pyrimidin-4-one but substituting picolinaldehyde provided the
title compound. 400 MHz 'H NMR (CDCl3) § 8.63-8.62 (m, 1H), 8.02 (s, 1H),
7.72-7.867 (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 Hg,
20 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 = 379.1).

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

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




nmet hoxyphenyl)-1 H pyrazol e-4-carbonitril e but

substituting 1- isopropyl hydrazine provided the title
w@oospasmes 400 MHz "H NWVR (CDC13) 6 7.50 (s, Bat#/1B2008/001125

4,22-4.16 (m 3H), 1.45 (d, J = 6.6 Hz, 6H). Ms: (MH

mz = 151.1). 20 (b)

5-am no- 1-i sopropyl - 1H pvrazol e-4-carboxamde O M N

N N Foll owi ng the procedure for the preparation of

5-am no-1-(2- net hoxyphenyl)-1H pyrazol e-4- car boxam de

but substituting 5-am no-1 WD 2008/ 139293

PCT/ 1 B2008/ 001125 -70 i sopropil -1

H pyrazol e-4-carbonitrile provided the title compound.

400 Mz 1H NMR (CDC13) 6 7.67 (s, 1 H), 4.40-4.33 (m

1H), 1.37 (d J = 6.6 6H). Ms: (MHmz = 169.1).

(c) 6-1(3.4-trans)-1-benzvl-4-rethvlpvrrolidin-3-vll-|

-i sopropyl - 1. 5-di hvdro-4H_ 5 .

pvrazol of 3, 4-dl pvri m di n-

N\ .
=ML Fol | owi ng the

6-[(3,4-trans)-1-benzyl -

=Tret hyl
pyrrolidin-3-yl]-1-(2-net oxypheny@l 5- di hydr o- 4H py
razol o[ 3, 4- d] pyri m di n- 4/on but substituting
5-am no-1 -isopropyl-1Hpyazol e-4 10 car boxam de

provi ded fdiewingtthe peaepaenid: thé0fre pddatichHoMNMBY ¢ daiBexB9-[(5,4

7.98 , 7,38 . 7.5 04 1

T 9 by Py Rt e 7 55l 1

3|—|) PRra@7lol3, Bdryrimidindrdne 20127 -subsBuUtingy  I-maghylpicolimaidenyde
5 p?ov:’de'aqrge ﬁ'él)ool\n]-é Jﬁh (4%0 M]HZ‘ ‘G NURTGGD G5 8. 8Bs, ¢MH 57

6 f (3tstrs35 1HerZ¢1(d 4f n%tsr*ﬁ%l PV roP7 @ 17355 PR 1) Soldrd’

¥|h | (f- O hvalg o= 1p\errazquq>f swfclep:vfa 3er1 TH)4-30478t, Ag &3
e rac el

col uﬁﬁ ?ﬂﬁ/bgp\reggPZase %Zr‘? /E} 93%%} i@ 6?747%

to prod#i( de%thétiér&ﬁﬁdrmﬁﬁr) 212189 m, 7H), 1.72-1.64 (m, 2H), 1.19

10 (d, J= 7.05 Hz, 3H). MS: (M'H m/z = 393.1).

EXAMPLE 28
(a) (3.4-trans)-ethyl 1-benzyl-4-ethvlpyrrolidine-3-carboxylate

o\\}/o//

N

G

Following the procedure for the preparation of (3,4-trans)-methyl 1-
15  benzyl-4-methylpyrrolidine-3-carboxylate but substituting (E)-methyl pent-2-
enoate provided the title compound. 400 MHz 'H NMR (CDCl3) § 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). MS: (M"H m/z = 262.2).
20 (b) 8-[(3.4-trans)-1-benzyl-4-ethylpyrrolidin-3-yll-1-cyclopentyl-1,5-dihydro-

4H-pyrazolo[3 4-dlpyrimidin4-one




20 400 MH#z 1H NWR (CD30D) 3 7.98 (s, 1H), 7.38-7.33
(m 2H), 7.33-7.29 (m 2H), 7.26-7,22 (m 1H),
WG20345209 (m 1H), 3.77-3.64 (m 2H), 3.12-3.BCr/(Bp08/M1125
H, 2.99-2.91 (m 3H), 2.67-2.63 (m 1 H), 2.29-2.25
(m 1 H, 1.48(d, J =6.6 Hz, 6H), 1.14 (d, J = 6.6
Hz, 3H). MS: (M+tH mfz 352.1). WO 2008/139293
PCT/ 1 B2008/ 001125 -71 EXAMPLE 32 (a)
1-isopropyl -6-f(3,4-trans)-4-nmethyl pyrrolidin-3-yll-1
H pyrazol of 3, 4- dl pyri m di n-4(5H)-one 0 5 Fol | owi ng
the procedure for the preparaffon of
1-cycl opentyl -6-[(3S,4S)- 4-methylpyrrolidin-3-yl]-1
H pyrazol c[ 3, 4-d] pyri m di n-4(5H) -one but substituting
t he Rac

6-[ (3, 4-trans)-1-benzyl - 4-met hyl pyrrolidin-3-yl]-1-iso
propyl - 1, 5-di hydro-4H pyrazpol o3, pyri m di n-4-one
provi ded the title conpound. }40f /7 H NWR (CD3CD) s
8.02 (s, 1H), 5.11-5.08 (m<1H), 3.80-3.74 (m 2H),
3.64 10 3.57 (m 1 H), 30-‘.22(m@|—|), 3.07-3.02
(m 1 H, 275271( , 1.49 : = 6.6, 1.7

;%2_ g;_b (% I%owngg the procedure for the p'_(gparawgn o MT(E' 4nt1rans -1-benzyl-
1- i sopmetiylpyBelid(rE3-4-1«amshoxdyphetyyl, 5-tinydaidhedyrazoRi3/4-ne
t hyI )ﬁ%ﬁ%h@&& ! - ]pstltutm% 5- arnmo(]lcyclopentyl 1HF5>ayrazole_4-

dro-4 razol o pvrim Nn-4-on

N 515 qa@tpqxawq@gaftdh@ 4ra5E LAY %%?nzvfrfeetm'@ﬁw dipg-drragoxyiate
1- cyclron@d ik tifie Edn%’poﬁnd 400 MHz 'H NMR CDCI3 58.00 (s, 1H), 7.39-

),
o e L

substHid, uti)ng.42-(1, Sepeepy, -169[3334: U et Hzd4H), 2.98 (d, /= 9.9

nmet hyI t ol I -
H pyr aﬂ%m[g% ﬁ’]?ﬂ_{?{ ]2‘%2 4@3!4)}_1 2e19a1n?j4 &UWS 092 L
cHt bal-@feiis:del) pM@v(f\(’d’é*d“/che'igt?ﬂﬁl e conpound. 400 I\/Hz 'H
NVR (CD30D) 5 20 8.31 (d, E&(AMP@E&QHZ 1 H, 802 (d, J
=87tz 1H, 7.98 (s, IH, 7.95(d J= 79H,
1H) , (7). [EA-Tabs nethyl-2HenzyP4 BRAGDrépyIpriplidieg -
(m 1H). 4.11- 3.96 (m 2H» 3.22-3.18 (m 1H),
3.14-3.11 (m 1H), 3.05-2. i 2H), WD 2008/ 139293
PCT/ 1 B2008/ 001125 -72

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 MHz '"H NMR (CDCls) &
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), 2.47-243 (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). MS: (M*H m/z = 260.2).

20 (b) 8-[(3 4-trans)-1-benzyl-4-cyclopropylpyrrolidin-3-yl]-1-cyclopentyl-1.5-

dihydre-4H-pyrazolo[3 4-dlpyrimidin-4-one




2.71-2.68 (m 1 H), 2.42-2.37 (m 1 H, 1.49 (q, J =

6.6 Hz, 6H), 1.17 (d, J = 7.1 Hz, 3H. M58 (MH Mz
W@ 0B813929EXAVPLE 33 PCT/IB2008/001125

1-i sopropyl -6-f(3, 4-trans)-4-nethyl -1-(gui noxalin-6-yI =~ " " "*

met hyl )pvrrolidin-3-yll- 5

1. 5-di hvdr o- 4H pyr azol of 3, 4-dl pvri m di n-4-one Rac ra

~r: r/ten Follow ng the procedure for the preparation

of 1-cyclopentyl-6-[(3, 4-

trans)-4-nmethyl -1-(pyridin-3-ylnethyl)pyrrolidin-3-yl]

-1, 5-di hydro-4H pyrazol o[ 3, 48®] pyri m di n-4- one but

substituting 1-isopropyl-6-[(3,4-trans)-4 10

met hyl pyrrolidin-3-yl]-1

H pyrazol of 3, 4-d] pyrighdi n-4(5H) -one and qui noxal i ne-

6- car bal dehydeprovided the title jconpound. 400 MHz 'H

NVR (CD30D) 5 8.84-8.81 (i 2H).~~ 4-8.00 (m 2H),

7.96 (s, 1H), 7.91-7.88 (m 1H)\\J\51‘0 : 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), 1.4%#/(dd, J 6.6, 1.2 Hz,

6H), 1.15 (d, J = 6.6 . ME: (MtH ni z

404.1). EXAMPLE 34 .

1- i sopr op§Ploging(tBe sracediie Yar4berptengratian pi®rl(Adttians)st-henayl-

t hyl )@Méfhﬂ_ yrebliBin 3= )L 1-¢2lm&thoxyphenyl)-1,5-dihydro-4H-pyrazolo[3 4-

di hydr. o- 4F P razol of 3, 4- d,I&E,ggjl m dl,n-i- oge 5 C V\DI 4

2008/9G5H4 | BYhoSFHITDS S-S w@ﬂ H&yrazole-4-

praocedthogarhide t hed pr@platraais)-mathgf 1-benzyl-4-cyclopropylpyrrolidine-3-

1-cycl gpe | - 6- - i

Ur e R icet e someaing 400 ey KR (G0P1 87 99 5

- 1, 5-1dH) hy d8o-3HM, gyi.aZ Vo] 23, @ dYipy Pi1AidSdiOnmy 10he3 B&td, J =

SUbSt1'2F4U+ﬁi,ﬂ%_),la.'ségcﬂ’,fﬁwb.a@qz[ (83,4385 @NFL-8% Hz, 1H), 3.12-3.10

nmet hyl pyrrolidin- -yl%‘;'_é

H py @z ofo[ 3.04-@&) b8 Hidi Ak 5RF-2eddMard) qiidfol $hen3s).

car bal dehgsien @)V bdedd.d4en tiHy | @5T0apounzH), 400-0/B8 (MmiH).

NVR (L 8.87,, (d, J =2.1 Hz, 1 H, 830 (d, J =

1.2 fﬁég EWHS”?Z “7?’%9”(d, J=87H, 1H, 7.97 (s. 1

J =7.5 Hz, BXMYPLE394-7.69 (m 1 H),

. gmingr1-isonappyl-gipyrazale gecarhpnitilgy) | 3. 97-3.87 (m
2H), 3.13-3.09 (m 1H), 3.@T02 (m 2H),

" /
" -

15 Following the procedure for the preparation of 5-amino-1-(2-
methoxyphenyl)-1H-pyrazole-4-carbonitrile but substituting 1-
isopropylhydrazine provided the title compound. 400 MHz 'H NMR (CDCl3) 8
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).

20 (b) 5-amino-1-isopropyl-1H-pyrazole-4-carboxamide

[o]

O
/
H.N N
J N

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

methoxyphenyl)-1H-pyrazole-4-carboxamide but substituting 5-amino-1-



2.97-2.93 (m 1 H, 2.73-2.66 (m 1 H), 2.39-2.35 (m

1 H, 1.46 (dd, J = 6.6, 10 2.3 Hz, 6H), 1.15 (d, J =
WO 20b8Hi29298H) . M. (MrH ml z 403.1). EXAMPLE 35 $@d/1B2008/001125

(3,4-trans)-ethyl -1-benzvl -4-(thfl uoronet hyl)

pyrrolidi ne-3-carboxyl ate Fol | owi ng the procedure

for the preparation of (3,4-trans)-nethyl 1- 15

benzyl - 4- met hyl pyrrol i di ne- 3-car boxyl at e but

substituting (E)-nethyl 4,4, 4- trifluorobut 2-enoat e

provided the title conpound 400 MHz 'H NWMR (CDC13) 6

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 Héopr&b‘@l 1Hh§raz$l%a‘ﬁﬁo¥ntﬁe §|@21dé&the2@e Edhhpound. 400 MHz *H

trans) 1-b 4-(trifl uoromet hvl ) pyrrol i din-
3 V| | _ry] C);a%@m@q (s11g1 4502433 (mOHR) 187 ¢ 6.6 Hz, 6H).
di hydune- dHHpye azebaf.3, 4- dlpyrlnldln 4-one Rac ccC
\

n\n ~

"a Fl e

6-§ ( uiazotoihayloydhidinzdybne.

4- nethylpyrrolldln 3- -1 (2- nethoxyphenyl) 1, 5-di hyd
ro-4H pyrazol o[ 3, 4- d 'I m di but substltutlng
5-am no- 1-cycl opentyl - D (:?gle 4-yTar boxam de and
(3, 4-trans) - net hyl '

1- benzyl - 4- (trlfluoronethyl)peroI| ne 35
car boxyl at e prOV|ded the title c@nmpound. 400 MHz 1H

l5\II\/§5( gD%%fg%llo%m% E§ %E%ng' J_rbthe Zre%%@?%nzgizé mitiaé_a')m 8(21zy|
(d Ji-rmethgipgraligin-3tyiH)-(2- rgequyghapyl ey dl}]de) 4H:.py334019[3 4-J=

1 "c!zfpyrxgmd;) ‘%836 12bt§ 1Qubs@mmgl H). amﬁogasc{pﬁiepyMH pYradole-4-

HZ H) ,
21011 cirbggar(nﬁ? pzﬂsq)ded ihqtglelcog@m(rm @Q)MH@ %g}r\ﬂﬁ @QIMS 7.98
2H) . (&/BH)( MeeLmdznr 5HY,05.438.0@)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
15 6-[(3S5.4S)-1-benzyl-4-methylpyrrolidin-3-yI]-1-isopropyl-1.5-dihydro-4H-

pyrazolo[3 . 4-dlpyrimidin-4-one
(Ans)
\)“WWKN | N\N
N Y4
o

The racemate was separated on Chiralcel OD chiral HPLC column,
Mobile Phase 90/10 Heptane/EtOH, Tg = 8.817, to provide the enantiomer.
20 400 MHz 'H NMR (CDs0OD) 6 7.98 (s, 1H), 7.38-7.33 (m, 2H), 7.33-7.28 (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), 2.98-2.91 (m, 3H), 2.67-2.63 (m, 1H), 2.29-2.25 (m, 1H), 1.48(d, /=6.6
Hz, 6H), 1.14 (d, J=6.6 Hz, 3H). MS: (M+H m/z 352.1).




EXAMPLE 36 (a)

1-isopropyl-6-f(3S,4S)-4-nethyl pyrrolidin-3-yll-1
wok@gnaeaes of 3, 4- dl pyrim din-4(5H) one 0 5 N PCT/IB2008/001125

Fol | owi ng t'he procedure for the preparation of

1-cycl opentyl -6-[(3S,4S) 20 4-nethyl pyrrolidin-3-yl]-1

H pyrazol o[ 3, 4-d] pyri m di n-4(5H) - one but substituting

t he

6-[(3S,4S)-1-benzyl -4-net hyl pyrrolidin-3-yl]-1-isoprop

yl -1, 5-di hydro-4H pyrazol o[ 3, 4-d] pyri m di n-4-one

provided the title conpound. -400 MHz 'H NMR (CD30D) 5

8.02 (s, 1H, 511-5.08 (m 1 H, 3.80-3.74 (m 2H

3.64-3.57 (m 1 H, 3.30-3.22 (m 1 H), 3.07-3.02 (m

1 H, 275271(m 1 H, ékdblEdsh, J = 25 6.6, 1.7

5%2 g é 151 s@progdyiB-[B.4Ltr&Ms)-4 Ity gVRvolididViE- | AH Zoyfazolo] 3 4-
1- ISO&&V—%—M@@M £€45S) - 4- met hyl - 1- (gui noxal i n-6-yl met h
yl)pyrrolidin-3-yll-

1. 5-di hvdr o- 4H pyr azol of 3, 4- \Mm di n-4-one WD

2008/ 139293 PCT/ | B2008/ 00 125§ 5" Fol I owi ng the
procedure for the preparatijon ‘of

1-cycl opentyl -6-[(3,4- =

t raans) - 4- freltawjrig-the progedudd for Beyprapatatiph phircycisipietyb-B3S:#$)-
-1, 5- ﬁrn'abﬁ«}rp%éh'ah @Mrﬂ#9+rg£o$i[§4%@>ﬁmm 57-87PB& sBBdtituting

substitutin X %
met hym?))‘?r[ ;rms,}ﬂ@ewyj -nethy pyrrolidin-3-yl]-1-isopropyl-1,5-dihydro-4H-

H py rz2br[4-4podimyiniaerdi prodi&dtneonte @o6psundnoXaed iMHez BH

MR (CBop D §h%8C AR Siig el 38y 4 A 45

Jo= &.47, (M.HH), 830:8:22( razﬂemschH;oz Bu.OH), 2.78L. 7, ]1HI)-I)749

TR b T

1-isopropyl.6 f(3S, 4S)- rrethycl-l (Qui nolin-3-yl net hyl

ypvrrolidin-3-yll-1 5-
dihvdro-4kprrazoIof3.4 v |n1d| 1- 4-one  Ab5 15
Fol | owi ng t he procedure ' paratlon of

1-cycl opentyl -6-[ (3, 4-

15 Following the procedure for the preparation of 1-cyclopentyl-6-[(3.4
trans)-4-methyl-1-(pyridin-3-yimethyl)pyrrolidin-3-yi]-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(5H)-cne and quinoline-2-
carbaldehyde provided the title compound. 400 MHz 'H NMR (CD,OD) &

20 831(d,J=8.7Hz 1H), 8.02(d, J=8.7 Hz, 1H), 7.88 (s, 1H), 7.85(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),



trans)-4-nmethyl -1-(pyridin-3-ylnethyl)pyrrolidin-3-yl]
-1, 5-di hydro-4H pyrazol o[ 3, 4-d] pyri m di n-4-one but

we stz i ng 1-i sopropyl -6-[ (3S, 4S) - 4- PCT/IB2008/001125
met hyl pyrrolidin-3-yl]-1
H pyrazol o[ 3, 4-d] pyri m di n-4(5H) -one and qui nol i ne- 3-
car bal dehyde provided the title conpound. 400 WHz 1H
NVMR (CD30D) 5 20 11.0 (brs, 1 H), 8.87 (d, J = 2.1 Hz,
1H, 829 (s, 1 H, 807 (d, J =83H, 1H, 802
(s, 1 H, 7.90-7.88 (m 1 H), 7.70-7.66 (n1 1 H),
7.56-7.51 (m 1 H), 5.01-4.922{m 1 H), 4.03-3.83 (m
2H), 3.40 (t, J =8.7 Hz, 1 H, 3.07 (d, J = 9.5 Hz,
1 H, 2.89-2.86 (m 1 H, 2.68-2.67 (m 1 H),

£

. 48 37%48:’_@ ey 2422%? 21@@1(4@ qlJ’-")ssrlef&—iNgf’w%Si:

MeH fill 212487). i\ﬂs mﬁLéO é
1- cvcfopentyl - 6-f(3S, 4S) - &xpmirhd 331- f (5- net hyl pyrazi n-
2-yl') medobiblIBYI(3 Hbril)@=rdethyl-1-( qu[noxalln B-yimethyl)pyrrolidin-3-yi}-
yl -1 d | pvrim di n-4-one WO
2008/ € B200 - Fol | owi ng t he
procedur e for t he prepaﬁétlon pf
1-cycl opentyl - 6- [(3 4-

trans)-4-nmethyl -1-(pyridi ,yl)pyrrolldln 3-yl]
-1, 5-di hydro-4H 5 pyrazo é>N » yr|n1d|n 4- one but
substituting 1- cyclopent [(38

met hyl pyrrolidin-3-yl]

H pyrazol o[ 3, 4- d]pyr|n1d| -4(5 -one and 5-

nmet hyl pyrazi ne- 2- carbalde y OVIded the title
compound. 400 NFE H NNR ) 8 8. 53 (s, 1 FD

8.53 (s, F% #

4.02 (d, lonLo ng tk_ﬂe Hviocegurlq)for §167gfre?%j'at|qp o) 15yq_oqqi1¥yl -8-((3,4-
l;) ,083:9415)—43méﬂ:1y|(mpyﬁd|h'1)31ylr'3et8ﬁ )odoligth,3-]- £58ihgdidzaH-1 H) ,

2 00 o o S5 odd (Bl s
21014_n1etr3g)y(rmidirﬁpﬂyl -1 P 18201054 €Ay rindein-4(SH): g - a_pdl@ir(qqqaline-

shérba(d\éhljbé&&ndedi’t%ﬂ corﬁa%%’uiﬁ%ﬁz [‘PCIQNMR (CD;0D)
4 trans) benzv yrrolidin-3-yll-1-1sop rogé&g

1, 5- &r%%i%#H 1% %3%0;9%61 8[*3 49%d(spy . rﬁ%ﬂu 88 (HnéH
gol[ I(csvmzn(gw tihg 4pur1o@elduhe2m 06 14 e 3nrepan at T2peefm, 1H), 2.30-
tr nzyl _
e P11 47 R8321 618119 220t dk eyt § 125 361 nlis:
M6 4KManazGD@ﬂ3 4- d]pyr|n1d|n 4-one but substituting
5-am no-1 -isopropyl - 1H pyyazel ex4
1-isopropyl-6-[(3.4-trans)-4-methyl-1-(quinolin-3-vimethyl)pyrrolidin-3-yli-1,5-

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




20 car boxam deand (3, 4-trans) - net hyl
1- benzyl - 4- et hyl pyrrol i di ne-3-carboxyl ate provided

wo bestize2be conmpound. 400 MHz ' H NVR (CD30D) 8 BCDIB2)68/001125
1H), 7.38-7.22 (m 5H), 5.06-5.01 (m 1 H), 3.76-3.64
(m 2H), 3.12 (t, J =8.71 Hz, 1 H), 3.00-2.91 (m
2H), 2.87-2.82 (m 1 H), 2.51-2.47 (m 1 H), 2.30-2.26
(m WD 2008/ 139293 PCT/1B2008/ 001125 -77 1 H),
1.60-1.50 (m 2H), 1.49 (d, J = 7.05 Hz, 6H), 3.08 (d,
J =7.5Hz, 3H. M (MH nmz = 366.1). EXAMPLE 40
6-f -73-
(3S.4S)-1-benzyl - 4-et hyl pyrrolidin-3-yl 1-1-i sopropyl -
, 5-di hvdro-4H 5 pyrazol of 3, 4-dl pvri m di n-4-one f 155

Th i
corurm, - NOBIE ERAEEBEo" lis PekBPEFCe, i i gy o
to prtonsdémettyl- @(wnﬂmérwnethylmmow}ﬂﬂ H-NVRITYOR3BD) 5

g 3(15 ;%ﬁazoﬂ‘) 4- d]% r:ﬁﬁldlz-li%eg Bt éb%smém%% %ogrje (B-[( ?;L@trérﬁ))-zl-
3. 00- r'Qetgylp)(rmhdIQﬁ)yl -1i- ;gwazo@[?g?d Pmmlgmgb(SH 20”513@ Q_L'fm(([lﬁ? -3-
1 é") ma?oa&ﬁh?deZ&o(@ad the te cotnpBhdl 46OMERT'HAMIR ( 3% 5(&ls7

mz _(d326 ohH %I\/gég%l(lﬁ 1% i, D T8e (- 85@12 (M, o7

1-i sapriepyt. 9(6(0‘ v3g. 518): YH) mit?hyﬂ 69l(nf, (12, mé by 156 (m, 1H), 5.06-

pyrl 57 | v [ ml i
R Do TR S I A 895 )
50’1 ees rpowo»a%gzew SHBcad9rEaT 6. Hhe 1 46 (00, J = 66,
PloeParag}, OGH)0f1 15 @yLt opet yrhr Gud: (M m/z 403.1).

trans) 4- nethyl 1 (pyrldll- L y ypyrrolidin-3-yl]

1 5. o

SUbSt(? 1 -£ 6= - ]

met hyl pyrrol i di n-3- yI] 1H-py|\ico’_o[3 4- d] pyrim di n-4(5
H) - one and 2- rmet hyl pyri m:di ne - car bal dehyde provi ded
the title conmpound. 400 Mz NI\/R (CD30D) 5 8.68 (s,

2H), 7.97 (s, 1 H, 5.08-5.0¢¥ (m 1 H), 3.78-3.68 (m

WD 2008/ 139293 PCT/ | B2008/ 001125 -78

Following the procedure for the preparation of (3,4-trans)-methy! 1-
15  benzyl-4-methylpyrrolidine-3-carboxylate but substituting (E)-methyl 4,4 .4-
trifluorobut-2-enocate provided the title compound. 400 MHz ‘H NMR (CDCl,)
§ 7.33-7.22 (m, 5H), 4.16 (g, 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 (}, J
=7.1 Hz, 3H). MS: (M*H m/z = 302.1).
20 (b) 86-[(3.4-trans)-1-benzyl-4-(trifluoromethylpyrrolidin-3-yl}-1-cyclopentyl-1.5-
dihydro-4H-pyrazolo[3.4-dlpyrimidin-4-one

- &

7\

—



2H), 3.08-2.92 (m 4H), 2.74-2.67 (m 1 H), 2.65 (s,
3H), 2.36-2.32 (m 1 H, 1.48 (d, J= 6.6 Hz, 6H)
wd208/1693J = 7.1 Hz, 3H). Ms: (MtH mlz = 368.H)T/IB2008/001125
EXAVPLE 42
6- (1- benzyl pyrrolidin-3-yl)-1-cycl opentyl -1, 5-di hvdr o-
4H pyrazol of 3,4- 5 dl pvrimdin-4-one O N Fol | owi ng
the procedure for the preparation of
6-[(3,4-trans)-1-benzyl - 4-nethyl
pyrrolidin-3-y|]-1-(2-nethoxy9heny|) 1, 5-di hydr o- 4H py
razol o[ 3, 4- d] pyri mi di n- 4- one’$ut substltutlng
5- am no- 1-cycl opentyl - 1H pyrazol e-4 10 car boxan de and
met hyl 1-benzyl pyrrolidi ne-3-carboxyl ate provi ded the

title corpmwg thé ro%ﬂre]fb“t rpeFtid bf }_ii@ﬂan@ﬁ benzgl-

(1;1') 1+ mfth@yré‘ﬁ'd&g yfh%@ewowh% r—i)é %y‘%i chyrero °L314z 4

Hz, 1d)p)rimi@nd3@®n8. 2fut ( reubstitdthg FH-ABin3-1c¢ciopantyl-1H)pyrado@ Y-

E?n ﬁj)r_bo?(ir%ﬁ alndGé 4Fg'ansgm)%§1y!§/é%g % t?q%rorget&%girr@%me 3-

EXANRIaRbos@ate provided the title compound. 400 MHz 'H NMR (CDCls) & 8 02 (s,

1- i sofyopyds-H2d &13%?—6‘5)5 159 { BB 0% 6BYE | Hk A2 31 KAt B¥q

Il -4- thl

W13 105 G R TR A 61 3 M I3t S HEalHng 3310

Eol | qw, ng), tlaeasne?s(zeotus eizf o), t beopresp@t, at4) ore 885,50 (m, 1H),
-C N

r o PRE R AL CH T o, 201 SRR RGP By P M A1 g =

-10, 5-48Rydr o- 4H pyrazolo[3,4-d]pyrin1din-4-one but

substituting 1-isopropyl-gxh(BSE48) - 4-
nethxgpyrrogldhnm rovlile-

008/ 001125 -79
nethoxynlcotlnaldehyde provi ded:t he t|tIe compound.

400 MHz 'H NNR (CDC13) 5 8. Og 7.72 (m 1H),
6.77 (d, J 8.3 Hz, 1H), 3.73-3.53 (m
2H) , 3.39-3.33 (m 1Iﬂ, , 2.8 (m 1 H,
2.55-2,40 (m 1 H, 1.9 57 1.53 (m 2H),
1.52-1.47 (m 6H), 1.19 (d J 6 6 FE 5 3H). Ms:

(M H n z Fol@33g B prdc¥AivRlid: tf@préﬁératﬁm(c(f3-cyclopentyl-s-[(38,48)-

é'pt r Qnse)thyﬁ1 y%tol?/rl BYL. el ygaI |OE§ yé]%yr%mlbl%%?éf%p%le-b]ﬂt substituting
the [(38 48)-1-benzyl-4-methylpyrrotidin-3-yl}-1-isopropyl-1,5-dihydro-4 H-
pyrazolo[3,4-d]pyrimidin-4-one provided the title compound. 400 MHz 'H NMR
(CDs;OD) § 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), 149 (dd, J =

25 6.6,1.7 Hz, 6H), 1.15(d, J = 7.1 Hz, 3H). MS: (M"H m/z = 262.2).
(b)  1-isopropvyl-6-[(3S.4S)-4-methyl-1-(quinoxalin-6-yimethyl)pyrrolidin-3-yi]-
1.5-dihydro-4H-pyrazolo[3 4-dlpyrimidin-4-one

s ReS
\ /

c

C
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dl pyrimdi n-4(5H)-one Rac 10 Foll owi ng the procedure
for the preparation of 1-cyclopentyl-6-[(3S, 4S)-
wda20vetibozbpyrrol i din-3-yl]-1 PCT/IB2008/001125
H pyrazol o[ 3, 4-d] pyri m di n-4(5H) - one but substituting
t he
6-[(3,4-trans)-1-benzyl -4-ethyl pyrrolidin-3-yl]-1-isop
ropyl - 1, 5-di hydro-4H pyrazol o[ 3, 4-d] pyri m di n-4-one
provided the title conmpound. 400 MHz 1H NWR (CD30D) 6
8.02 (s, 1 H, 510 (m 1 H, 3.78-3.60 (m 3H),
3.32-3.28 15 (m 1 H, 3.10 (M- 1 H, 2.62 (m 1 H,
1.65(m 1 H, 1.58 (m 1 H), 1.49 (dd, J =6.6, 1.7
Hz, 6H), 0.97 (t, J = 7.5 Hz, 3H. M. (MM Hmz =

276. 1) (bbllo@ﬂr[g( te procedure for the preparaﬂon of 1- cyclopentyl 6é34-

I4I t |r % ‘} YY1 ipyrlgln% yr?meth)r/] pyrrohdm 3 yl] 1 )5 cyhrygg 4H

5-di Wchzotoéﬂ—h pleyrzidinef-Ghed - bilt puaubstitdding - 4+- Bﬁﬁroﬁﬁis-[m 48)-4-
Fol | tﬁ&ﬂp r%ﬁdi rSCVZJ qpﬁy‘?ago%[Si Q]Syrpmlglgqlr 'o%ré aond quinoxaline-

1-

" rs%@é’aafﬁwm pmv(dpwnedtutln campburet YDA r'bll MARHEB:GD] &
-1, 5- | t
Substﬁ'toﬂ ?erHéHa BRXE 310 gg% @ JdJ EV{ pr;!/‘}r ?goﬁlﬂ*?zo(h‘? At 501
3. y|)49f<p§dg4,;oﬁ, ﬁapa m, 2H) 55 R T 1H),

H- pyrzaami 84 Gn 4] nynotmsdonmm Sthe-088 (AneH Ul oab onem 31 H),

or ovi B ErE Tt 6 % Zo%ﬁ’o%léo oA d%%e@\&wz

808640‘(61 J =2.1 Hz, 8.29 (d, J = 1.7 Hz,
798 (d, J 8.3 Hz, 1H)EX/ZMF9L7E35 1 H, 7.89 (d J
= 8. 3.idd &)3sds -&m%{1 dWnofn-& '70“5@ 5--1% 9

(m  €hys 5225 igin-4-aney 57252(m 1H,
2.39-2.34 (m 1 H), Ee58. 1 48 m 2H), 1.48 (d, J =
6.6

Hz, 6H) 1087(t,J=/. Hz,\3H). M (MH mMz
417.0). EXAMPLE 45 NP, N o
6-((3, 4- trans)-4-ethyl/=1<;(6-nét//h Xypyri di n-3-yl) nmet hy
Il pyrrolidin-3-yl}-1-" / )
i sopropyl -1, 5-di hydr o@uyr azol of 3, 4-dl pyri m di n-4-on
e RaNr. HrN )/N
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-
pyrazolo[3,4-d]pyrimidin4-one but substituting 1-isopropyl-6-[(3S,4S)-4-
methylpyrrolidin-3-yl}-1H-pyrazolo(3,4-d]pyrimidin-4(5H)-one and guinoline-3-
carbaldehyde provided the title compound. 400 MHz 'H NMR (CD;OD) &
20 11.0 (brs, 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), 2.68-2.67 (m, 1H), 2.48-2.47 (m, 1H), 2.08-
2.02(m, 1H), 1.48 (dd, /=6.6, 16.59 Hz, 6H), 1.20(d, J = 7.1 Hz, 3H). MS:
25 (M+H m/z 403.1).

EXAMPLE 38
1-cyclopentyl-6-{(3S .4S)-4-methyi-1-[(5-methyipyrazin-2-yl imethyllpyrrolidin-3-

yl}-1.5-dihydro-4H-pyrazolo[3.4-dlpyrimidin-4-one




Fol | owi ng the procedure for the preparation of
1-cycl opentyl -6-[ (3, 4-

WO e@sa}924d3 met hyl - 1- (pyri di n- 3-yl net hyl ) pyrr ol i BCTiER0d/do1125
-1, 5-di hydro-4H pyrazol o] 3, 4-d] pyri m di n-4- one but
substituting 6-((3,4-trans)-4-ethyl pyrrolidin-
3-yl)-1-isopropyl -

H pyrazol o[ 3, 4-d] pyri m di n-4(5H)-one and 6 15
met hoxyni cot i nal dehyde provided the title conpound.
00 Mz 1H NVR (CDC13) 6 10.83 (brs, 1 H, 8.02 (d,

AN

J
.1

=2.1Hz, 1 H), 8.00 (s, 1H)76769(dd J =8.7, 2
Hz, 1 H, 6.77 (d, J =83 Hz, 1 H), 4.98-4.94 (m 1
H, 3.89 (s, 3H, 3.69-3.54 (m 2H), 3.29 (t, J = 8.5
Hz, 1 H, 2.98 (d, J& 9.9 Hz, 1 H), 2.88- 2.87 (m 1
H),2.55(m1|—|),218(m1|—|)‘191(m1H)
1.60-1.55 (m 1 H), 20 1.51-1.47 \7H) 0.91 (t, J
= 7.5 H, 3H. M58 (MHmMz 397.0). JEXAMPLE 46
6-f(3,4-trans)- 4ethy|-|-(gu?\qxa~ yl met hyl ) pyrrol
i di n-3- yII-I-|sopropyI-I &

d| hydr o- 4H pyrazol of 3 i mdin- e WO

2008/ 139293 PCT/ | B2008/ 125 -81- NNN NG
Fol | owi ng the procedure for the preparation of

Lrangy B BRI e trbeecyre fop tng prepar ORI
-1, 5- tmnﬁywmm wﬁ*az?oﬂraftsylwmsr'ﬁw riiifw ErE-but

S@f;dytréﬂolo{w érp{/r(r&dnmtdr%n%r As ek iytingy rr@iopery %-[(3S,4S)-4-

Dy BB A A R R SRR e a0 S

qui noxethylpgasine-2-aarbaltietyty deoviredvind eile tdvenppiind. 00 MHz  'H
N 1 0 8

oo VIR oA RSt MRy Bofy R (gBs oyl 1o

3H), 40D@. 4=92.1 fizn1HL 3Hj4 (d3/9843. 188 1(Hm 3 2B)3,413MBBHY.¢ 338

Jigc 8 (a3, 1@) 3%5%1 J(=dg 9~F+z w% S dd422. s:li%nH)m 2.62-2.54 (m

2 92 1%* 85 5% (s, 3J* ?8‘772% 16 12|1f} 1@? (B8 5%&&%%“%%

1 50 1124451e§rm 3P4 MSO(H ilz,= 3D4=)7. 5 Hz, 3H). MS: (M+H
mz = 418.1). EXAMPLE 47

1- Cy% IERE ﬂéﬁ@ 11 SehbR @A) pyiﬁfﬁs y%%o@s?apw | 5-athydro-4H-
P egeoid Gbimiinans.

rﬁ.ﬁth digidong 5. dj hydr o- 4H pyrazol of 3, 4-dl p
yrimdi n-4-one ADS &=

Q' /\’:2

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  5-amino-1-isopropyl-1H-pyrazole-4-
20 carboxamideand (3,4-trans)-methyl 1-benzyl-4-ethylpyrrolidine-3-carboxylate
provided the title compound. 400 MHz 'H NMR (CD,0OD) & 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, /=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,



O I "NJ 15 Followi ng the procedure for the
preparation of 1-cyclopentyl-6-f(3,4-

WO e@sa}92d3 met hyl - 1- (pyri di n- 3-yl net hyl ) pyrr ol i BCTiE0d/401125

-1, 5-di hydro-4H pyrazol o] 3, 4-d] pyri m di n-4- one but
substituting 1-cycl opentyl -6-[(3S, 4S)-4-

nmet hyl pyrrolidin-3-yl]-1H pyrazol o[ 3, 4-d] pyri m di n-4(5
H) -one and 1,3 20 di net hyl - 1H pyr azol e- 5- car bal dehyde
provided the title conmpound. 400 MHz 1H NWMR (CDC13) 5
7.99 (s, 1H), 5.95-5.94 (m 1H), 5.14-5.09 (m 1H),
3.87 (s, 3H), 3.81 (s, 1 H,.73.66 (q, J = 14.5 Hz,
2H), 3.33 (t, J =8.3 Hz, 1 H), 3.03 WO 2008/139293
PCT/ 1 B2008/ 001125 -82 (d, J = 9.9 Hz, 1 H), 2.84-2.82

S0 P >’19’2-?q5+?-5§i£§;5 2'%’?112“?91@%67%}8%%{4& 1:{‘3%@_&7-5,{?2, 3H).

2H), MS2BA'H.r/8=(396.13H). MS: (M+H mz = 396.1).

op ) y
pv r&ﬁ@—@@-ﬁ@iﬂ@@iﬁﬂtﬁ/dro AH pvr azol of 3, 4-dl pyrimi d

i n-4-one Ab5 Fol | ow rigot he procedure for the

preparation of 1-cyclgpehty (3 4-
trans)-4-nmet hyl - 1- (pyr n- yrrolidin-3-yl]
-1, 5-di hydro-4H 10 pyraz 4 g]p rlmdi n- 4- one but

substituting 1- cyclopentyl

met hyl pyrrolidin-3-yl]

H pyrazol o[ 3, 4-d] pyrim d| n- 4(5H)-° ne and 4,5,6, 7-

t et r ahydr Oy rezzoke] Ladsajfyted dhnehidiceaObadhtehreeC column,

pr g‘é'r\?oeo‘ﬁetf"hgﬁé ‘8@/‘2@; %Pa'ﬁ@fi%?@ﬁ 40%6#2'26:150?'?{5tﬁc%§n%m§r.
4. 114900814 [ NIPIR)(CD30BBS @) (3 1H),13.38-7H2, (Ml SH),, 5365701 (

(ﬂ) 31(5 3363 é?lz,mlz'@ 13'1'9 (t 33 %271(+1|z 52111 3%072%Z L) 287
2 78422827“7'1 @FH 2.[513 245 ('21‘-9”2 4’530(31?6 myH 21§§ 10035, @Y. 1.49

1H), (2.JE7.85 83, dH) 30231clﬂ)J s AR ML 2 M)z = 36d.Z). (d,
J—71Hz 3H). ME: —@21) EXAI\/PLE49

1- l. N
H_g‘é‘%-@? Mé— r|m|ogr;5

yiI5) n&ﬂﬁ;ﬂﬂMﬂﬁﬁﬁdﬂﬁoMBxﬂl dlpyinedigt# 1906l r o- 4H- pyr azol of 3, 4

-dl pyrim din-4-one &

L

\/ "ty N\
o

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

trans)-4-methyl-1-(pyridin-3-ylmethyl)pyrrolidin-3-yl]-1,5-dinydro-4 H-
pyrazolo[3,4-d]pyrimidin4-one but substituting 1-isopropy!-6-[(3S,4S)-4-
20  methylpyrrolidin-3-yl]-1H-pyrazolo[3,4-d]pyrimidin-4(5H)-one and 2-
methylpyrimidine-5-carbaldehyde provided the title compound. 400 MHz 'H
NMR (CD;0OD) & 8.68 (s, 2H), 7.97 (s, 1H), 5.08-5.01 (m, 1H), 3.78-3.68 (m,



Ab5 WD 2008/ 139293 PCT/ |1 B2008/ 001125 -83 Fol | owi ng
the procedure for the preparation of
wd2mgasapent yl - 6-[ (3, 4- PCT/IB2008/001125
trans)-4-nmethyl -1-(pyridin-3-ylnethyl)pyrrolidin-3-yl]
-1, 5-di hydro-4H pyrazol o[ 3, 4-d] pyri m di n-4-one but
substituting 1-cyclopentyl-6-[(3S, 4S)-4-
nmet hyl pyrrolidin-3-yl]-1H pyrazol o[ 3, 4-d] pyri m di n-4(5
H) -one and 1-nethyl 5
1H benzo[ d] i m dazol e- 2- car bal dehyde provided the title
conmpound. 400 MHz 'H NWR (CB®t3) 5 7.98 (s, 1 H),
7.73 (m 1 H), 7.35 (dd, J:71 1.2 Hz, 1 H),
729721(m 2H), 5.13-5.09 (m 1H), 411406(m
9 , t J
Jz"y_z %Oda??_é(#) 4H§ §?4(267( 13 82§SQEZBH)1 3he. 2_%5@@31H,

(m 14§ (d. 3= P Hz @2* (‘rﬁS I-b 71‘"*70 21% 36891
(d, J =7.1 Hz, 3H. M Ei(,QMéhlﬁ-lzﬂzmz = 432 1).
(EXAM%-(Eh-t&@zvldwﬂoﬁ@@gqplylLr;v%f]rﬁiﬁi%%%mﬂrdrgmbvgzoldfam

- e vrazin-2-y met hyl | pvrrolidin-3-
y?’)-fﬁ%iﬂﬁﬁ%‘éﬁ-wm—l- pyrazol of 3, 4-dl pvri m di n-4-one AJS
15 Foll owi ng the procedure for the preparation of
1-cycl opentyl - 6- {(3 4- \
trans)-4-net hyl - (pyrldln- -y A)pyrrolidin-3-yl]
-1, 5-di hydro-4H pyrazol o[ -d pyrl 'di n- 4- one but
substituting 1-isoprop 38 45S)
met hyl pyrrolidin-3-yl

H I 3, di n- 4( 5H) - -

ety pyr A pHES g*%éaoaua%ﬂw(f %DFB%?‘E"é‘g&dﬁi& ¢ 1-benzyi-
conpaumethy A0 &RE-YIH-28nXMRy §EDE)-3)5-Bhytifo-4H-Clnaggiol3,4H) |
2 gg dEp nm%ﬁ rt%-onég %gt (%bsﬂt H)g’ gﬁ)?r?ncf-is cgcﬂ%;:’é')éyl ™ 99’a20|e-4
3033 carpoxamide @nd mary! 1- qqyzylpngIMne(-%fcargogl%e grqsqzied ih ltle
g 82_08m§&n6m40b %%z g W?G@élsﬂ §s. ok d@') nH? 4%9(7832 @er)sz
(dd, 132 86 5H£5Qﬂ4)m H. f?s“((& JJ*“W@@“F&”@#& J
MS: EM.HHZ 2Hy 368-31%. nQEHEXAMBL'Eusam 1H), 3.01 (d, J = 8.9 Hz,
6- fl(ﬁ’ﬁ 4§‘)43|]20§2 n{‘%?-i' ' 913 YadRE i) 1‘.‘7‘1'??.%?3(%?!&[1{ Of s A
dﬁhymﬁb— 21@4 b)yr azoI of 3 4 dl pvri m di n-4-one WO

2008/ 139293 PCT/ | B2008/ 0035430 & 4

1-isopropyl-6-{(3S.4S)-1-[(6-methoxypyridin-3-yimethyl]-4-methylpyrrolidin-3-
yI}-1.5-dihydro-4H-pyrazolo[3,4-dlpyrimidin-4-one

(29
/
/\/
\/ / \/N
20 Following the procedure for the pref:aration 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 1-isopropyl-6-[(3S,4S)-4-
methylpyrrolidin-3-yl}-1H-pyrazolo[3,4-d]pyrimidin-4(5H)-one and B8-



Fol | owi ng the procedure for the preparation of
1-cycl opentyl -6-[ (3, 4-

WO e@sa}924d3 met hyl - 1- (pyri di n- 3-yl net hyl ) pyrr ol i BCTiER0d/do1125
-1, 5-di hydro-4H pyrazol o[ 3, 4-d] pyri m di n- 4- one but
substituting 1-cyclopentyl-6-{(3S,4S)-4 5 net hyl
pyrrolidin-3-yl]-1
H pyrazol o[ 3, 4-d] pyri m di n-4(5H) - one and ci nnol i ne- 3-
car bal dehyde provided the title conpound. 400 MHz 1H
NVR (CDC13) 5 8.49 (d, J =8.7 Hz, 1 H, 816 (s, 1
H, 801 (s, 1 H, 7.93 (d, 37%= 7.9 Hz, 1 H), 7.83-
7.81 (m 1 H, 7.79-7.71 (m | H, 5.16-5.09 (m 1H),
447444(m | H, 4.35-4.32 (m 1 H), 3.49-3.45 (m

2 49 etﬂ{%yﬁmwﬂf(d yoe Fﬁ)owci%d e 1t?tre7éon(2dl§hn8"')4001|@Hz "H NMR

2. 23
1. 73+ @D@:& 6180228 2H1L 772 (m dH). $ 4 =Hp3 HijH 9890 w!w
mz = 53 Im W&Ea@%m(ﬁ) 3.30 (m, 1H 2.8 (m, 1H), 2.55-2.40 (m,

1-cyc o en I-6- f I'ugr onet hvl ) py
i di n-150 yl‘? TP-IJHb\ﬂr%Ysz%f"@ 243 1fl%rﬁ‘*tzn(ﬂi‘l Aty (519 (dor{ ée%z
N N3Ny MS: % Halzl-0883m). t he procedure for the
pr epar ati on of 1-cycl open’-!%éA g E(&S 45S) -
y

4- met h>yl pyrr O'é (% E‘ tr§n§§|4let Prwc%z?lyf% $so%r$ypyl-ﬁ 'pWa%lE‘IB‘li-
{5H) -'One but substTtuti

6- [ ( 3imidyh&pHromenzy| - 4 (trlfl uor onet hyl ) pyrrolidin-

3-y1]-1-cycl opentyl -1,
di hydr o- 4H pyrazol o[ 3, 4Wi m dikn- 4-one provided the
title conpound. 400 20 M H NVR ([CD3QD) a 7.98 (s,
1H), 5.23 (m 1H), 373( 1@ \42 (m  2H), 3.10
(m 2H), 2.19-1.92 (m 7H), I n 2H), 1.23-1.19
(m 3H), WO 2008/139293 PCT/ I B 008/ 001125 -85 (b)

]‘chCl operdghng el FodkidlifedBSthe drebardiidreraldyBrofe iRl dthg)-
(tri PR PURMSIOHS NP pdir i opraRCIB4-Glry Ui Ci-APHARNISORY BRI 59
ol 0( $heA- dl@yLaRs i BedzyDnethylbfRrolivinl.-yi-sbbidpyI Fcd-tiaydrog H-
g_ gy%?%g%%# d]%yn(rw%h-g o%eé%gvnoaet I 8 tﬂlfe compound. 400 MHz 'H
NMR (CD;OD) & 8.02 (s, 1H), 5.10 (m, 1H), 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), 1.8 (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-(quinolin-3-yimethyl)pyrrolidin-3-yli-1-isopropyl-

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

) \\r
~\ / ij:/

\__7/
20 Following the procedure for the preparation of 1-cyclopentyl-6-[(3,4

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




5

trans)-4-nmet hyl - 1- (pyridi n-3-yl met hyl ) pyrrolidin-3-yl]
WO 1908A8ti2by/dr o- 4H  pyrazol of 3, 4-d] pyri m di n- 4- oPeT/IB2008/001125

substituting 1-cyclopentyl-6-[(3,4-trans)-4-

(trifluoromethyl)pyrrolidin-3-yl]-1

H pyrazol o[ 3, 4-d] pyri m di n- 4(5H) - one and

gui noxa) i ne- 6- car bal dehyde provided the title

conmpound. 400 MHz 1H NMR (CDC13) 5 8.80 (s, 1 H),

8.08 (d, J =83 Hz, 1 H, 7.9 (m 1 H, 7.86-7.83

(m 10 1 H), 5.13-5.10 (m 1-B§, 4.88 (s, 1 H),

3.96-3.88 (m 2H), 3.50-3.35 (m 2H), 3.17 (t, J =

9.9 Hz, 1 H, 3.03-22.99 (m 1 H), 2.92-2.88 (m 1 H),

2 79 %&aﬁdé@b gﬂbl?pded e dite LoPRbuba0BMHz T NURYCBROOIM 8.86

1 cycldopﬁen?c YHzelH)( 32949) L A feiyiF) | 7 CR 24 et Byl R/ r v @97
n- 4-yik) ey lmabld)y/rdf@thﬂlfH ¥53-7.68 (m, 1H), 7.59-7.55 (m, 1H), 5.05-

G 1)y Sy &A%ﬁé‘f%éwrﬁ?ﬁﬁ %ﬁ%é‘%ﬁ*ﬂh@" B Aag0s a)

of5 1-z§tRSEPemt ) @-Io(2R4m, 1H), 1.58-1.48 (m, 2H), 1.48(d, J = 66Hz

tran t (. iyl byl yrrol idi
sﬁ 41?[% g?[jh @%%&ngmﬁg%bﬁ% )Aéfﬂé]bgyrl m di n- 4- one

but substltutl ng 1- c cI opé B4P(3S,4S)-4 20

hy- hox r|dm3 Ime'hl rrolidin-3-yl}-1

H pyrtm%ﬂwﬁ%rdhr@ym piirgloro{ A4 Gy rirtikm Bk 2-

met hyl pyri m di ne- |_sgx_fbal dehyde provided the title

conpound. 400 MHz 1 NNR(CDC1)6860(d J =5.4

Hz, 1 H, 803 (s, 1 H,

1H, 3.97-3.94 (m 1 H),

J =83Hz, 1H, 3.15 W \

PCT/ | B2008/ 001125 - 86 (d, "1 H), 2.89 (m

1 H, 2.73 (s, 3H), 2. .63(m 1 H, 2.53-2.47 (m

1oH), 2.15-1.89 (m 7HY, 1.74-1.65 (m 2H), 1.21 (d, J

7.1 Hz,F@Byving N2 prqcReime rfprzthe ﬁemaraf)on BIXARRIEBY-6:((3 4-

g—sgvgfrjgg?ﬁﬁﬁrﬁé hy161' (pyridln 3- ylmeth yrrol|d|n 3&(I] 1,5- dlhydro 4H-

(ot hVi5e0 P a1 DT 205 Bl SHORVELTR S o dAF L S Ul e
I m dizng)d-isoopyAb B-trazeibl3pmd ] pgintidie-4pr)eadur e f @hdt he  6-

5P A H AN QhaidarfUs! QBFIY e Bl Ssrffoound. 400 MHz H NMR
(CDCls) § 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), 1.91 (M, 1H), 1.60-1.55 (m, 1H),
20 1.51-1.47 (m, 7H), 0.91 (t, J = 7.5 Hz, 3H). MS: (M"H m/z = 397.0).

EXAMPLE 46
B-[(3 4-trans)-4-ethyl-1-(quinoxalin-6-yimethylipyrrelidin-3-yll-1-isopropyl-1,5-

5.18-5.10 (m
1 H), 3.40 (t,

=

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




trans)-4-nmethyl -1-(pyridin-3-ylnethyl)pyrrolidin-3-yl]

-1, 5-di hydro-4H 10 pyrazol o[ 3, 4-d] pyri m di n-4-one but
weupstizeat i ng 1-cycl opentyl -6-[(3S, 4S)-4 PCT/IB2008/001125

met hyl pyrrolidin-3-yl]-

H pyrazol o[ 3, 4-d] pyri m di n-4(5H) -one and 2-

(di met hyl am no) pyri m di ne- 4- car bal dehydepr ovi ded t he

title conpound. 400 MHz 'H NWMR (CDCl1l3) 6 8.24-8.21

(m 1H), 8.00-7.99 (m 1H), 6.52-6.50 (m 1 H),

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

1 H, 3.46-3.40 (m 15 3H), 3817-3.11 (m 7H),

2.84-2.82 (m 1 H, 2.64-2.60 (m 1 H), 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: (MtH m@gg= 423.1). EXAMPLE 55 (a)

1-cvcl opentvl -6-f

(3,4-trans)-4-cycl opropyl pyrreVi di n-3-yl 1-1

H-pyrazol o(3, 4- 20 dl pvri m(i n;-4(5H) -/one "  Fol | ow ng

the procedure for the pré i” \,

1-cycl opentyl -6-[(3S, 4 I rolidin-3-yl]-1

H pyrazol of 3, 4-d] pyri meti\n- 4(5H) -jJone but substituting

6-[ (3, 4-trans)-1-benzy\-4 *cycl oproopyl pyrrolidin-3-yl]-

1-cycl ope ar o 0

= oy BZOOE%%MI%Z@ a4 g&’; WP eOBRL L3RGVt 1-cyclopentyl-6-{(3,4-

4H- pytrans bf-oTe8y41-€ypgini3mimethy Wy oelginpd- i §eithyeieet-i t | e

CO”DO%'%%ol &d]wﬁﬁjnd:hlci MRt SLXslidlingos B¢ 3Q1Btra7ns%-e( pgﬂrﬁ)dm

215 B hisepioa Py EaRPIS b b M Wio”?l—bagndl inoydipg-6-

(m 3dd)ba|de®yc&2pr6\rrder%]1he titlelcofpolnat 400 MIHZ2H) NMB. (EBCR) 80.83
1
L bl i R R S s Eh bk a2 (P At Ag?
| pyr(anznm 23.98/B.85 et 21yl BB (T dFitdT Hz, 1H> Do (d, J=9.9 Hz, 1H,
;gs}zzlgﬁzre e ay 2 Y aml o8, 242 o, wrl rml n - A ghey,
Fol 1 ow procedure for
p1r0epé|Hét i 10$2 m.c\o dp’i&gt §% UB ) 45)t. J =7 5 HZ 3H). MS:

4- met(ayt pyz £ 9l8.di n-3-yl ] -1
H-pyrazolo[3,4-d]pyrinidigxﬁ&gtga9ne but substituting

5- nethylpyra2|ne72 C:abaldehyde provfdedithertftle
conmpound. 400 MHz 1H NMR (CDC13) °S 8.52 (d, J 0.8

Hz, 1 H), 8.46 (s,

)\
/Lf

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]pyrimidin-4-one but substituting 1-cyclopentyl-6-((35,4S)-4-
methylpyrrolidin-3-yl]-1H-pyrazolo[3,4-d]pyrimidin-4(5H)-one and 1,3-

20 dimethyl-1H-pyrazole-5-carbaldehyde provided the title compound. 400 MHz
'H NMR (CDCl3) 8 7.98 (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, /= 8.3 Hz, 1H), 3.03



1 H, 800 (s, 1 H, 514-5.10 (m 1 H), 4.04-4.01 (m
1H, 3.78-3.75 (m 1 H), 3.35(t, J=8.7Hz, 1H,

WE2008A3200 (m 2H), 2.66-2.64 (m 1 H), 2.52 (B(:T/Hﬂposmonzs

15 2.38 (t, J =87 H, 1 H, 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. M52 (MHnNnz = 420.1). EXAMPLE 56

1-cvcl opentvl -6-[ (3, 4-trans)-4-cvcl opropvl -1-(gui noxa

i n-6-yl methyl)pyrrolidin- 20

3-v1l-15-di hvdro-4H pyrazol o[-82-4- dl pvri m di n-4-one Rac
0 N~ Follomﬁng the procedure for the preparation of
1-cycl opentyl -6-[(3S,4S)- 4-nethylpyrrolidin-3-yl]-1

H pyrazolL @[ p LRy 5 tiSu It

1- cyc er%tggHz 61‘#‘% g%g%@ @590{%5 di'—ﬁ E)?'Iriglﬁqdﬁm%
] 226 39 ST WODGUR/ 135968 (PORHL Ebabd 60T 35

- 88 dhipymitAIg B 3@65@ one and
qU|noxaI|ne 6- carba d hyd- )

|d:d the title

8.3 Hz, 1H) 3153(@(m 2H) 270(m 1H) 2.27 (m
1H), 52.15-1.88 (m 6H, 1.74-1,62 (m 3H),
0.91.0.87 (m 1H), 0.55-0. 47 (m 0.21-0.09 (m

2H) . Ms: (MrH mz = 456.1). lf@L ¥

1-cycl opent vl - 6-f Sy
(3,4-trans)-4-cycl opr pyl-lkpﬂthylpxetﬁlid
i n-3-y1] -1, 5-di hydro- v\~

4H pyrazol of 3, 4-dl pyri -4-one Rac ~ |
Fol | owi ngFQ”ﬁéfmsrtB%@dfaﬁeéufﬁde thGePrpP& AN P bﬁy%@pentyl -6-{(3,4-
1- cy GlaapeninginyBr- (ol B 4$)met|4y'l ﬁﬁtdwllnrzyﬁ]toswwmwl 1-1

o R LU R e R g S
- y| ] niettisHinyyro diro B-o()-3Hoyddzpipici4ad i rimsid (- BH)H)one amcd  4,5,6,7-
for mpd AePES R Hefbyhidfe-8 b bSaeRBOUNGoviddD  the  title
compound. 400 MHz "H NMR (CDCls) § 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,
15 1H), 3.32(t, J = 8.7 Hz, 1H), 3.00 (d, J = 9.9 Hz, 1H), 2.94-2.80 (m, 2H),
278277 (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). MS: (M'H m/z = 422.1).

EXAMPLE 489
1-cyclopentyl-6-{(3S 4S)-4-methyl-1-[(1-methyl-1H-benzimidazol-2-

20 ybhmethyllpyrrolidin-3-yi}-1.5-dihydro-4H-pyrazolo[3 . 4-d]pyrimidin-4-one

|
/'\ 5},/

>~




15 MHz 'H NMR (CDC13) S 8.01 (s, 1 H), 5.19-5.11 (m 1
H, 3.31 (d, J =8.7H, 1H, 3.14-3.13 (m 1 H),
w@2@8/18493J = 9.9 Hz, 1 H), 2.57 (m 1 H), 2.4BCT/B32008/001125
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:
(MtH nmfz = 328.2). EXAMPLE 58 20
6-1(3,4-trans)-1-benzvl -4-methyl pyrrolidin-3-vll-1-eth
yl -1, 5-di hydro-4H pyrazol of 3, 4-dl pyri m di n-4-one Rac
Fol | owi ng the procedure for the preparation of
6-[(3,4-trans)-1-benzyl - -83-
4- et hyl pyrrolidin-3-yl]-1-(2-nmethoxyphenyl)-1, 5-di hyd
ro-4H pyrazol o[ 3,4 WD 2008/ 139293 PCT/ | B2008/ 001125

-89 d] pyr 'F@hc%« E%%eogi}%c&%%fw%é Fe‘bta a‘ﬂgn 37? 3'@1@8&3’\% B34

-et hyl - oxam de
conpo&m@)—MMhWPmdinmémmy@“@ %LWM S-qifydrop4tH) |

7. 42- Zyrgz%lc([ffhd m@ﬂwﬁé‘néf S £JHst|t8H), 13cy% ;fé’m Qs 39481

H) L irogtg;lp&rrohgm%yl - E?gazgmg@)zt @}quldwnz (5))-ories ansl 540&3;@/1

J
1 fH) 1 H-bédeold]ithidh z$1832- cﬁrﬂd)dehﬂde%oxﬂdéaﬂhé e dortfound.. 400 MHz
(t
(M

e gl 5 g e bty B FIsTad %= P 2 )

6- ( ( 375294-&)214met2h)y5p§ﬂ5r®| (md it Y, 3- 1y|-4) 8L, éacbﬁr?o?_)MS- 3H), 3.37 (¢,
Hpyr azgl 9@% fh) d!a eggénﬂl Ro. 44425% s 385 GR! {19Wh RetAem

procedur é épar at'i on
1- cycltopeht§l 9%1'[‘( 418')'Q 1.6 Hﬁt 7H§H Pyt & idefi A3 301 MS:

Hdpyr@eQlek3.4424]. pyrl m di n- 4(5H) - one but substituting
6- [(38 4S) - 1- benzyl - 4- et h;qd D di n- 3- yI] 1- |sopropy
, d

' ?OlrrLlsl
| -1, 5-di hydr. Y, I
provrlﬂ-é%gﬁﬂﬁégéégréesﬂém'. Syl ot
5 8. M@Jﬁﬁ};ﬁ@ﬂﬂ_@ﬁ&ﬂlﬁ&ﬂmm 60 (m 3H)
3.32-3.28 (m 1 H,®x 10 (m 1 H, 2.62 (m 1 H,
1.65 (m 1 H), 1.58 ( 1 H, 1.49 (dd, J =6.6, 1.7
Hz, 6H), 0.97 (t, J =/7.5. Hz, 3H. M58 (MHmMz =
276.1). (b) \_¢
6-((3,4-trans)-4-ethyl - 1- ¥ t
yl I pyrrolidin-3-vl}-1- i
i sopropyl - 1, 5-di hvdr o- 4H pyr azofl
e ADb5 6
15 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-[(35,4S)-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

20 NMR (CDCIl3) 8 11.4 (brs, 1H), 8.49 (s, 1H), 8.44 (s, 1H), 7.89 (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), 213 (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).

25 EXAMPLE 51
8-[(38.4S)-1-(cinnolin-3-ylmethyl)-4-methylpyrrolidin-3-yl]-1-cyclopentyl-1,5-

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




20 1l Fol |l ow g t he procedure for the preparation of
1-cyclopentyl -6-[(3S,4S)- 4-methylpyrrolidin-3-yl]-1
wok@gnaeas o] 3, 4-d] pyri m di n-4(5H) - one but subspa1/IB2008901125
6-((3S,4S)-4-ethyl pyrrolidin-3-yl)-1-isopropyl -
H pyrazol o[ 3, 4-d] pyri m din WO 2008/ 139293
PCT/ 1 B2008/ 001125 -90 4(5H)-one and 2-net hyl
pyri m di ne-5-car bal dehyde provided the title
conpound. 400 MHz 'H NMR (CDC13) 8 10.8 (brs, 1H),
8.62 (s, 2H), 8.01 (s, 1 H, 500-4.93 (m 1 H, 3.66
(s, 2H), 3.25-3.20 (m 1 H, 802 (d, J =9.9 H, 1
H, 2.95-2.92 (m 1 H, 2.70 (s, 3H), 2.62-2.58 (m 1
H, 2.28-2.23 (m 1 H), 51.98 (t, J =8.7 H, 1 H),
1.62-1.52 (m 1 H), 1=48 (t, J = 6.6 Hz, 6H), 1.46-
1.42 (m 1 H, 3.08 (t, J = 7. 3H). M5: (MHH m z
= 382.2). EXAMPLE 60 (a) /
1- (tetrahydro-2H pyran- 4- yI)hy\d\r H N1-1 NH C. 10
To a solution of tetrahydr Fan- 4- (71 6 g, 715
mol ) in nmethanol (2 L) dded t r't - but yl car bazat e
(100 g, 758 mml) at anbi ent tenp. The m xture was
stirred at anbient tenp £ 20 h. The reaction mxture
was concentrated under reduced pressure to dryness to
afford a white solid ( g). To a suspension of the
white solid (154 g, 7 [) in water (1 L) was 15
added aceFolowagi ttie (do@i@dure, foB the3prepérpti@ndf 1 fugclopentyb€(3,4-

was I To

U e Eethel O 1 B0nh R Byl £ 1 BRiribic. 1O
adde@yﬁﬁéPP{%dlwrﬁT@dmﬂ*r@embﬂt Lﬁ“ésﬂi\yﬁ@gsﬂ Foy Elerrra- Sa{fﬁ§ s
t g rﬁé@ﬁyuz/rﬂandﬂ bsi é 1mpyté¢6@[3/mg]pmﬁamwms&ner sred c‘hﬁolﬁhe 3-

12 L flas cool e enched

(5. 750102 hyES ApySed e e gopttines VD s 1 MA Gp e S5 2t
CH2CI@ 88X HZ011), 18)16a8 i HYr B@d (Qvien), Na@&OY.= TTheizoTHAITI &3-
LYol ! O Pel7 0t ARG 162 B ! O Lk 2 V! 16

solid ai ns
N- acétS,‘éMiN Lan(cﬂ h§dP&8z45ne. 2dbr3- V&aBiOvdém. 1Chrdeh diaphly).

[+ | Iz%z@éé?rwm@cgtz@g\r%/i\@dd {19bgPlm aavier 941%3Qk, 280% 22

pure boc h¥ razin §o ution of boc-'hydrazine (50 g,
231 z 3Bt K OV B¢ M9 'was added a sol ution
of HCI |n d| oxane (462 nmiexAvBEEepl, 25 4.0 M. The
m Xt (g)e was stitaycle -6 -fpants )-#-€nifiucooreethylggytrolidin-3-y(]-1H-

Concgnt 1 &k A A imidin-4(5H)-one

*r

Following the procedure for the preparatlon of 1-cyclopentyl-8-[(3S,4S)-

4-methylpyrrolidin-3-yl]-1H-pyrazolo[3,4-d]pyrimidin-4(5H)-one but substituting
the 6-[(3,4-trans)-1-benzyl-4-(trifiluoromethyl)pyrrolidin-3-yl]-1-cyclopentyl-1,5-
dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-cne provided the title compound. 400

20 MHz 'H NMR (CDs;0D) 8 7.98 (s, 1H), 5.23 (m, 1H), 3.73 (m, 1H), 3.42 (m,
2H), 3.10 (m, 2H), 2.18-1.82 (m, 7H), 1.75 (m, 2H), 1.23-1.19 (m, 3H).



the reaction m xture under reduced pressure afforded

the title conpound as a white solid (43 g, 98% . 400
woknsisddvVR (DVSO) 5 3.85-3.82 (m 2H), 3. 27-BCR1B2008/001125

2H), 3.13-3.05 (m 1H), 1.88-1.84 (m 2H), 1.48-1.38

(m 2H. M5 (MtH mz = 117.2). WD 2008/ 139293

PCT/ 1 B2008/ 001125 -91 (b)

5-am no-1-(tetrahydro-2H pyran-4-yl)-1

H pyrazol e-4-carbonitrile To a m xture of

1-(tetrahydro-2H pyran-4-yl)h draZ| ne di - hydrogen 5

chloride (18g, 96 mmpl) in 20 Sni of Et OH was added

Et 3N (30g, 40 nL, 288 mmvol) at OC (ice bath). The

resulting mxture was stirred for 1 In, then a

sol utjppn of 2- (et hox a;etgbyrhtﬂree&mtr@mnutJmhé@]n( 8 2inghth\96s-

mlczftr;!;o'% %%EhQEE¥QF°'{g'E%g'_|‘1 -gi addd-g S OVY{ kee tI-']ee
ambi ent tenp overni @& and then heated to reflux for
2,hr. After 10 renoval of the solvent under vacuum
the residue was washed with’ \wat er. The
solid was coll ected, washed wNh i onal 200 nlL of
water, 200 nL of 1:1 of hexane and ether, dried to
give 17 g of yellow oIT\ 400 MHz 1H NMR (CD3QD) 5
7.71 (s, 1 H), 4.29-4»2 1H, 4.02(dd, J = 11.6,

4.6 e, Pt 28 &scedare fowe pardldn oeqlcgc@p&@ég%)

1. 80-
Sthﬁ’@s)ﬁ meg‘tyf-émyagia 32)11411?;9),4}9%”91@%3 yllt1 5-dihydro-4H-
H pyrpgzzbetdi-cpyimigiamiahe bUhubstitdting' 1-&ycoberityiar](3, 4-trans)-4-

golaumt {ﬁ@“"fgi’{ath{ pa/ﬁroladm -3- ﬁII]—IJ H)Plyrazolﬂ[syﬁ 3]pyﬂmldm 4&5H8|one and
4- carqb@nxalune+6eca(ba’msydmmytd¢mthettlﬂamgmp@wo 400)MimdH NMR
;r eatelci § Es@%ﬂ’@gugrgﬂb_‘%d JZOS 5120244, 19099”‘:7? 1%?' ‘7%"%3%

UGOUS anmon r eact i on

i r g PAR-548 ( m ar), @nﬂH)t enf-ah8 ( f’ﬂh’%!'ﬁ é&@rﬁc%@n 2H),
vvl t h3aq satug, etr&dm;soﬂwmg@ thoswl 5 8be de8R0 1A1L) 2.20d 75 ¢

concelaled et o A E%ﬂ?@“&,ist?en;ig‘évﬁy”"“ o

fi Itrat| on and vvashed vaNAMatEéBB(Z X 200 rrL) and

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]pyrimidin-4-one but substituting 1-cyclopentyl-6-[(3S,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 8.60 (d, J = 5.4 Hz, 1H), 8.03 (s, 1H), 7.24 (s, 1H), 5.18-5.10
(m, 1H), 3.97-3.84 (m, 1H), 3.72-3.68 (m, 1H), 3.40 (t, J= 8.3 Hz, 1H), 3.15



(CD30D) 5 7.67 (s, 1 H), 4.27-4.21 (m 1 H), 4.03 (dd,
J=11.6, 4.6 Hz, 2H), 3.28 (t, J = 1.7 Hz, 2H),

WQ@24A2208 (m 2H), 1.81-1.78 (m 2H). MsS: ( MHPCT/IB20087001125

382.2). (d)

6-f(3,4-trans)-1-benzvl -4-nmethvl pvrrolidin-3-vll-1-(te
t rahvdro-2H pvran-4- 5

vl ) -1, 5-di hvdr o- 4H pyrazol of 3, 4-dl pyri m di n-4-one R .

N /N To a m xture of 5-am no-1
-(tetrahydro- 2H pyran-4-yl - 1H pyrazol e-4- car boxam de
(6.0 g, 28.54 mmol) and (3, 4--88-ans) - net hyl 1-benzyl -

10 net hyl pyrrolidi ne-3-carboxylate (13.3 g, 57.08

nol ) was added nol ecul ar sieves (pellets). To the
stirred  m e 0 [

inT (SﬁlH%ﬁqMﬁ%ngﬂ H~II 211395 ’-ﬁeb:&észu tm 1H2n32‘%(2 4
was heatled atl 58RI x7H)uan7e1r1%{h tzl*ﬁdsbﬁéfceJ(TW %ﬁ?r%‘@eﬁ"s
W th wi-gopeussgathrring overnight. Analysis of the
reaction mxture by LCYNB |nd|ieted consunption of the

and the conblned fllggates wer e concentrated under
reduced pressure. The renai nder wasgspartitioned

bet ween CH2Cl 2 and H20O and t hg aquequs and organi c

| ayers were separated. The agueoys se was
extracted with CH2Cl 2 ( nd)'t h .conbi ned
organi c extracts were i Ver Na2S filtered and
concentrated under red d pressure. he remai ni ng
resi due was purlfled‘b chronatograp (silica gel, 1

T e e

(CDCIt@)\S gethzl-{-@yridin-fyyimethdgyrrligh-3-wi-1.61djhyd-48- 4. 75
(10 azolé 3]44d ﬂyrQerﬁmong"%ut FuBitdting ll‘&/cloé?&tﬁ-sq&‘s&éé-
m

|(_|) Al r@/lpzlrrgl-;dm ?%ﬁ &ngyrazgl%dt %pg@'ﬂl%lﬁ,ﬁ é—’_}i;_c?nel ZOar(Cé

= 6. GditdethyBH)no)dyBmidre4+carbadehyB8todded w@tglemegﬂcgswo

PCT/I 1

o (@Q%@Q@Qéégél )8 %324??“}%'%-6 B OGi7,994m, 1.1 528,50

ydr o184 py3-ariddmy i) B, 7253, 68 m 1H 3.56- 3 52 m 1H), 3.46-3. 40

dishydp- 4 BYHazoref 3 dh- ﬁéwﬁ,um ,db.renék%, 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).

EXAMPLE 55
(a) 1-cyclopentyl-6-[(3 4-trans)-4-cyciopropylpyrrolidin-3-yll-1H-pyrazolo[3 4-

20 d]pyrimidin-4(5H)-one

o

HN

AW
j\»““KN | N/N

HH)

|
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-[(3,4-trans)-1-benzyl-4-cyclopropylpyrrolidin-3-yl]-1-cyclopentyl-1,5-dihydro-



0O 5 The racemate of Exanple 60 was separated on
Chiralcel OD-H chiral HPLC colum, Mbile Phase 70/ 30
wolepsasedEt OH, TR = 11.4-65, to provide the PCT/IB2008/001125

enantionmer. 400 MHz "H NWMR (CDCl13) 5 8.02 (s, 1H)
7.39-7.25 (m 6H), 4.82-4.76 (m 1 H), 4.14-4.09 (m
2H), 3.82-3.79 (m 1 H), 3.62-3.54 (m 3H), 3.37 (d,

J =8.7Hz, 1H, 3.00(d, J =9.9H, 1H, 2.79

(dd, J =6.3, 22510 Hz , 1 H), 2.52-2.48 (m 1 H),
2.42-2.30 (m 3H), 1.94-1.82 (m 3H), 1.20 (d, J =
6.6 Hz, 3H). M. (MtH nmlz = 384.2). EXAMPLE 62 (a)
(3,4-trans)-ethyl-1-benzyl-4-(2,2,2-trifluoroethyl)pyr
rol i di ne-3-carboxylate N~-C F,C~// 1) 15 Foll ow ng
Ege4p{}—:€ g%m(ﬁe oiﬁyn%?dm% %R@E%Eldgyth%fmle compound. 400 MHz 'H
benzyNMR-(@BChyY B p #1080l d4dimeH3- S oy (nat )b 39-3.34 (m, 1H),
SUDSLL 541889y, XY By ). 2551y 0T 1 78367

ropen ate i ded t'he e co
H NMRBZ @nCt3) 0.4 0?143‘217%)2131@& 08&(A). ZHA §- Wfon/@m3142

H§67 3. 551. moggﬂ -83 90ars)G3cvcidbrop g H) ( 5-AethdipZradif-2-
gm882yé)r_n§§32u§€i ) dm g,. }TJ\S di _?Ldro %H pvrazolo% ((ﬁbyrlm'_glh-zi one
6-[(3,4-trans)- 1 beﬁE&I-4 (2 2,2-trifl uoroethyl)pyrrol

i din-3-yl]-1-cyclopentyl- 1

5-di hvdr o- 4H pyr azol of 3, 4-dl pVri n&di -one WO
~9% _Faq| J'owi ng t he
f N

2008/ 139293 PCT/ 1 B2008/ 00112
procedure for the pre ani o
6-[(3,4-trans)-1- ben%
4- et hyl pyrrolidin-3-y nﬁg'z met hox )-1,5-di h
ro- 4H pyr%‘%’@W@P@W'OQHdESPrfP giPreParatiereofiy TY‘:?BB@V'@H&? %@
S- amMetﬂaylpﬁrMﬂiblﬁﬂeth pykaddidpy §-akotiidth-4516 RereoxA BUskEituting
OB 4 e RET B A e PR ool B RIS &
pyrr @ﬂﬂyde(SHtamdomdva methypyrevinelddattatienyde grovided the title
conp 0 ) 0 1
2 36%};Hg%un§ QOdﬁ)/quz iy Nﬁ&%’%% 8? %d % cé§Hz ilrh'ﬂ) 8.4
1H), 18,6808 ($7H),( by14-p. 19 (m, 3H>424@‘HOJ B, 8B J£8- 31 K—I)‘ 1H),
3 02 %59@ J(ma 71\1‘) nH? 36145 :(@@ n4- ), 2265862 ¢4 H)( M5220) 3H),
5 f3@4f4! L%?ﬁaowcyzwo%%m )‘wda?% B A
. 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 56
1-cyclopentyl-6-[(3.4-trans)-4-cyclopropyl-1-(quinoxalin-8-yImethyl)pyrrolidin-

20  3-yl]-1,5-dihydro-4H-pyrazolo[3.4-d]pyrimidin-4-one

Following the procedure for the preparation of 1-cyclopentyl-6-[(38,4S)-
4-methylpyrrolidin-3-yl]-1H-pyrazelo[3,4-d]pyrimidin-4(5H)-one but substituting
1-cyclopentyl-6-[(3,4-trans)-4-cyclopropylpyrrolidin-3-yl]-1H-pyrazolo[3,4-



F F To a solution of 4,4-difluorocycl ohexanol (0.99)

in toluene was added triphenyl phosphine (2.6g) and
walkeosAkudy/| di azacar boxal ate (1.82g) and the 1BCT/IB2008/001125

reaction mxture stirred for 18 h. The reaction

m xture was concentrated and net hanol was added

(13mL). To the nethanol solution HCl in dioxane (4M

13 nL) was added. The reaction m xture was stirred for

3 h and concentrated. The reaction m xture was

partitioned between water and ithyl acetate. The

| ayers were separated and the“aqueous | ayer was

extracted 3x with ethyl 20 acetate. The organic | ayer

was dried with nagnesiumsulfate, filtered and

Conced]ber|eld-4 SH)Eani Bhe qonpdned-osesidesete irdJdedt the title

B aeareth, 04T BT S Bk g0 2, 814 . v=87 e

H pyr‘a-Z)oI8aGO4-scah‘ibom96t 7.04 €n, 1H)0D18409' (H, NVR 3.8H3OB)(m52H),

2. 15- 3§)§Mf9 ﬁfs"ﬂz 1%1,}0% 15 §€fo@025§/ 1%6%@8%1 987 (m, 1H),
(p@m Yot 8B o185 1 749156%%” 0.91-0.87 (m. 1H), 0.55-0.47 (m, 2H),

5- amg1pr-8.06 4m4214)i M&w%m&lﬂmxml ) -
H-pyrazole 4-carbonitrile EolLl.gwi ng t he procedure

-pirezdlahbié iMigiteaonane prOV|ded t he tltle
conpound 400 N+h H NVRs (CDC13) 57.5(m 1 H), 3.90

(m 1 H, 2.40-1.00 (m 8 (cy
5-am no-1- (4, 4-di fl uorocyc oh
xam de M\ Follow ng the oZg [
of 5-am no-1-(2- 10 nethoxyphenle—l

H pyr azol e- 4- car boxani de”/but sub;{iﬁuting
S5pam no- 1- (4, 4- difluorocycl ohex 1

H- pyr azol relidwiegtieonbdedutedoftn®piegd gdtid e tdyclopert @reB8M4S)-
i'cl)o 1W§hw¥%é-%9%w%z%ro%-&%wr%i'é'?n%(sﬁ)'-oln% d M substituting
6- f ( 3;clopag P=(B-Deansy-ChciersRAnAyp9idino By bl H-r8-agblol314-( 4,
4 di gy E%@Mbﬂﬁ&%&yhad formaldehc{de provuded the title compound. 400

1, 5-di ro-4H [yrazo of | pyrim di n-4-one c 0_ |
NS MHz H NMR (COCly) & 8.01 (s, 1H), 5.78-5.11 (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), 0.53-0.5C (m, 2H),
0.20-0.14 (m, 2H). MS: (M"H m/z = 328.2).

EXAMPLE 58
20  6-[(3.4-trans)-1-benzyl-4-methylpyrrolidin-3-yI1-1-ethyl-1.5-dihydro-4H-

pyrazolo[3.,4-dlpyrimidin4-one
o \h N/
- t —
/

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-



11 '"NN / \ F 15 Followi ng the procedure for the
preparation of 6-[(3,4-trans)-1-benzyl -

wak20ustibogbpyrrol i di n-3-yl]-1-(2-met hoxyphenyl ) - B¢ Bb0osym1125
ro-4H pyrazol o[ 3, 4- dj pyrim di n-4-one but substituting
5-am no-1- (4, 4-di fl uorocycl ohexyl)-I H
pyrazol e- 4- carboxam de provided the title conpound.
400 MHz 1H NVR WD 2008/ 139293 PCT/ |1 B2008/ 001125 -96
(CDC13) 5 8.00 (s, 1 H, 7.40-7.25 (m 5H), 4.73-4.67
(m 1 H, 385382(m 1H) 364361(m 1 H,
3.38 (t, J = 8.7 Hz, 389 (m 1 H, 2.83 (m 1
H, 2.56-2.52 (m 1 H) 2, 43 2.25 (m 5H), 2.04-1.90
(m 5H), 1.20 (d, J =7.1 H, 3H. Mss (MHnMz =
228 E]pyr?lcEMMﬂbE 6éut( a) substituting 5-amino-1-ethyl-1H-pyrazole-4-

am no-

1 e e TG T by SR o7 P (el 5 o2

pr epasatH)ort.427.57 ami s, - 3@&30@1 BEXypBBABD)XML1H), 3.63-3.59

H pyr?’nz% @4%3.{15%0%t {H' & fdit d 6EtH£t '19? 2185-3886% 19,

trlflu0ro rOVI
400 M@iﬁp (@%1%@786”17“6191(%199 Py 1HAa. 547 (fncl ZH)HZ
4. 40 4Hr $.,22241) = 10 HA 3AM M- ('K 2v2=238.A).f | uoroethvl) -1

H- pyrazol e- 4- car boxam de HN  Fol | ow ng t he
procedur g i Inglgg |
met hok o"“ Ry-F SN2yl LSO fe H-pYrazo pyrimidin-

substd(§Hitanag 5- amno 1 (2 2, 2- trlfluoro ethyl) 1

H pyrazol e-4-carbonitrile provi ded the title conpound.
400 MHz 1 H NMR (DMBO) 3/77)5 (s, , 7.30 (brs, 1
H, 6.78 (brs, 1 H 6.58 (m 2H), 88 (m 2H).

jpee

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

4-methylpyrrolidin-3-yl]-1H-pyrazcle[3,4-d]pyrimidin-4(5H)-one but substituting
6-[(3S,45)-1-benzyl-4-ethylpyrrolidin-3-yl]-1-isopropyl-1,5-dihydro-4 H-

pyrazolo[3,4-d]pyrimidin-4-one provided the title compound. 400 MHz 'H

15 NMR (CDs;0D) 5 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-ethyi-1-[(2-methylpyrimidin-5-y)methyllpyrrolidin-3-yl}-1-

isopropy!-1.5-dihydre-4H-pyrazolo[3 4-dlpyrimidin-4-one

(Abs)
o g
N /\)\ﬁ
P

|
Following the procedure for the preparaﬂon of 1-cyclopentyl-6-[(3S,4S)-

4-methylpyrrolidin-3-yl]-1H-pyrazolc[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



(c)

6-f(3,4-trans)-1-benzvl -4-net hyl pyrrolidin-3-yll-1-(2,
wWQ@2@8t84203 uor oet hvl ) -1, 5- 20 PCT/IB2008/001125

di hydr o- 4H pvrazol of 3, 4-dl pvrim din-4-one ] Ab5 N _-N

F Foll owi ng the procedure for the preparation of

6-[(3,4-trans)-1-benzyl -

4- et hyl pyrrolidin-3-yl]-1-(2-nmethoxyphenyl)-1, 5-di hyd

ro-4H pyrazol o[ 3,4 WO 2008/ 139293 PCT/ |1 B2008/ 001125

-97 d] pyri mdin-4-one but substituting

5-am no-1-(2, 2, 2-trifluoroethgd-) - 1H pyrazol e-

4- car boxam de provided the title conpound. 400 MHz 1H

NVR (CDC13) 5 8.15 (s, 1 H), 7.59-7.57 (m 2H),

7 44 75%}} rgem 9%{% %_Ey@pyam%% @Qar%@ehy% 2% A&fél tggﬂ title
3H) deBtpo( vk H00 BHY 'H NMBQQDQI) ).3 '@@\mamss 62 (s, 2H) 801 (s,
é :nzg gﬁ/dl a?%%ﬁ*ﬁe? {%? Fég g, ) 3.02(d, /= 9.9 Hz
1, 5- difhy &5-2192 Wﬂéﬁi 0259 35 AHy) %ﬁ?ﬂrﬁsdmn 1), of88-2AKBEMN1KY),
Jrsefg}is{ It?{}'d? HE, )10 6201 bzovm ng?t hesgpt oL eduy Bz fapn), tihes-
Fr aﬁs lHﬁy? %ﬁﬁy{gy?e’g{}ngé &‘%é@‘h’sm%yls%?? di n- 3-yl ]

-1, 5- d| hydro 4H pyrazol oEZAMPAESYri m di n- 4- one but
subst(a} di(ietrghytird-2idprrapytv)Bvdrdzd s, 4S) - 4-

met hyl pyrrolidin-3-yl]-1H pyrazol o[ 3, 4-d] pyri m di n-4(5
H) - one and 1, 5- napht hyri di ne-}3- car bal dehyde provi ded
the title corrpound 400 MHz MR 15 (CDC13) 5
9.09-9.08 (m 1H), 8.95-8.87 (m| 1H), 8.44-8.39 (m 1
H, 800 (s, 1 H, 7.73-7.70 1 H, 7.67-7.64 (m
lioH), 5. 00s 4 s8i6tidnaf tetrablyqroghr&84-4n& T 1(Grg, 718 ripel) in methanal

4. 33jé‘1}§ %E’Jf_?ze?i té_% Lr_:éﬁcéiéi{egldo g2%8§nnﬁé| ) at émb‘f)jf%t tgm%nghe
(m mixyre vgaqgtlr(qd atjambignt3tepp, for12@.|)h i’hg{ge@q{p@n myixtdre was
. 9, cBrdentiBted Ghber rdduk8d pebssute To dryheddzto attha a Mhite 6 (154
T IZSgbfgéﬁlzs?uég%%ggéﬁ%)gljv%tggsgh%ﬁ154 g. 715 mmol) in water (1 L) was
-15- ( Bo@eawmshit beid [SOD mL48 VB mek)lant tevmixtiré was stBred|for-30 min to
get a clear solution. To this solution, solid NaCNBH3 (44.5 g, 708 mmol) was
added portion-wise. The mixture was stirred at ambient temp for 2 h. The
mixture was then transferred to a 12 L flask, cooled to 0 °C, and quenched
with 1N NaOH (8.73 L, 8.73 mol). The mixture was extracted with CH,Cl; (3 x
20 3 L) and dried over Na;S0,. 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/MeOH (95.5] gave 84 g of
90% pure boc-hydrazine. A solution of boc-hydrazine (50 g, 231 mmol) in
methano! (500 mL) was added a solution of HCI in dioxane (462 mL, 1.85 mol,
25 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 (DMSQ) § 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).



15-di hydr o-4H yrazol of 3, 4-dl pyri m di n- 4-one] - one] AGS

WO 2008/ 139293 PCT/ | B2008/ 001125 -98 Fol |l owi ng t he
wp@emsasieee for the preparation of PCT/IB2008/001125

1-cycl opentyl -6-[ (3, 4-

trans)-4-nmethyl -1-(pyridin-3-yl nmethyl)pyrrolidin-3-yi]

-1, 5-di hydro-4H pyrazol o[ 3, 4-d] pyri m di n-4-one but

substituting 1-isopropyl-6-[(3S, 4S)-4-

met hyl pyrrolidin-3-yl]-1H pyrazol o[ 3, 4-d] pyri m di n-4(5

H) -one and 1,8 5 naphthyri di na 4- car bal dehyde provi ded

the title corrpound 400 MHz "NVR (CDC13) 8 9.15

(dd, J =4.1, 1.7 Hz, 1 H, 9.07 (d, J =4.6 Hz, 1 H),

8.69 (old, J =8.3, 1.66 Hz, 1 H), 7.99 (s, 1 H,

7. 69- (b) Gharhinp-11tetfphydro-28-plytin-4dvI =1 HipGaddes 4-cdrbbhitrile

5.00-4.93 (m 1 H), 4.14 (s, 3H), 3.26 (t, J =8.3 Hz

, 1 H, 3.03(d, J = 95H , 1 H, 2.92-2.90 (m 1

H, 2.80-2.76 (m 1 H), 2.5 43(m 1 H, 1.50- 10

1,46 (m 6H), 1.20 (d. J = 66 Mz, 3H. MB: (MHmz =

404.1). EXAWVPLE 67 o

1-i sopropyl -6-13S. 4S) - 4- net hylb(gui nol i n- 4-yl met hyl)

pyrrolidin-3-vll-1,5-

di hvdr o- 4H‘|opyrraZ<0Jr©fé3 Mtdﬁﬂwmomkdpyramxynl&ydr%@ Hbhydrogen

Eoéc ;gc‘f’MéorF@ﬁ: qﬁg,%_‘éfwf@?\ﬁup%f) AL drBoRLEP AL N g, 40 mL, 288

t r ansimah e tORy | (ice -napyr T nesBRipy mextirng| Jasy stirieidi far A-13-then a

-1, 5-gingAToe- éltéthd%yﬁq%9nl99ég?naﬁm@#],mérMg@lg@ AmBNG S mL of

substltutln 1-isopro
met hyﬁ@yr?’iﬂ adfied S§VW§J o keep t e reaction temp below 5 °C. This mixture
H- pyreasadtiopd adardbipitrtemp diemidfitn) tioameneated to teflog lfdrizenrdAfter

R DAL AR AP AVL S Bl | ROBRAURCY =400 Miimop e of
Hz, 1wa4-gr Tge g@Ld8~a§4co(Imted1 wdphedgwitrBaggiitipnal(4g0 mly ofyvater, 200

I 99 r{1§of 111 BBhexZnJZnJetﬁ@r &g t@?‘)«e 17 g%?yélﬁl)w sbnc‘f %@MH& H

(d 2H) ,
3. 32 WR QD@E@% ﬂz (s, iHH)“%“@é '(’d“'* 4~099 dﬁ 1L|z11 B 4f)Hz,
2 89 -2 83 2(8?(1 A=H).7 Hz, 74y, 22. ?ﬁlzl(g)m mle%, 238467-6%742;631MS
t 7 Hz, 1 1.4 J = 12.9,
715 #&"2’*4} 133%0(a| J =71k, 34 M (MH 25
m z 46352 PN D\rZn4 62 arboxamide
4S) - 4- rret hyl -I -(pyrl dof2 3 I pyrazi n-8-y| nmet hyl ) pyrr ol
i di n-

A stirred solution of 5-amino-1-(tetraohydro-2H-pyran-4-yI)-1H-pyrazole-
4-carbonitrile (~228 mmol) in ethano! (300 mL) was treated with 35% aqueous

20 H,0, (100 mL) followed by aqueous ammonia (300 mL). The reaction mixture
was stirred for 48 h at ambient temp and then quenched with aq 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

25 in vacuo to constant weight (31 g, 65% yield for 2 steps). 400 MHz 'H NMR



WD 2008/ 139293 PCT/ | B2008/ 001125 -99- Ab5 N Fol | owi ng
the procedure for the preparation of
wd2mgasapent yl - 6-[ (3, 4- PCT/IB2008/001125
trans)-4-nmethyl -1-(pyridin-3-ylnethyl)pyrrolidin-3-yl]
-1, 5-di hydro-4H pyrazol o[ 3, 4-d] pyri m di n-4-one but
substituting 1 -isopropyl-6-[(3S,4S)-4 5
nmet hyl pyrrolidin-3-yl]-
H pyrazol o[ 3, 4-d] pyri m di n-4(5H) -one and pyrido[ 2, 3-
b] pyr azi ne- 8- car bal dehyde provided the title conpound.
400 MVHz 1H NMR (CDC13) 6 10.6G& (brs, 1H), 9.16-9.10
(m 3H), 800 (s, 1H), 7.78 (m 1H), 5.00-4.97 (m 1
H), 4 63-4.58 (m 1 H, 4.34-4.18 (m 1 H), 3.30 (m 1
I:)'), 3 c(%)isoo( m;?: H) ﬂH)Z 4927‘2277m(m ?AJ'ba da .49 13 63855(&% 21,
. GRS A7 el g g Ap 5@# N LR TS aarH
405. 2pn/iz EXFNVPLE 69
1 ' So&r Opé’} (3, 9 télhgﬁ’ etngﬁgs%etgwlévg' OII&TE% ﬂ)ﬂy(tejtr‘a%cprgaw IW

=yl )TTet iyt

rre% hyﬂb&ﬁﬂ&iﬂmﬁw pyrazol o[ 3, 4-d] p
yrim di n-4-one 15 Follow ng the procedure for the
preparation of 1-cyclapentyl-6-[(3, 4-

Rag,

trans)-4-nmethyl-1-(p n-3-yl methyl)pyrrolidin-3-yl]
-1, 5-di hydro-4H pyr aZz [ 3, 4-d] pyri/m di n-4-one but
substituting 1-isopropy 6-1 ,4-tra -4- et hyl

pyrrolidin-3-yl]-1
H pyrazol o[ 3, 4-d] pyri m di n- 4(5F§io e/and 6- met hoxy-
1, 5- napht hyri di ne- 4- car bal dehyde rOV|ded the title

conpound. 400 MHz 1H 20 NVR ( CDCEF3) 8.78 (d, J = 4.6
Hz, 1 J

7 63 H) ? Eil nggiure of'd“; rﬂmﬁéte%%rogargédrgﬁ-cl ydiHZQ/babzoleA
(m ]g:a[.typxarzpdq (Y g |.55854 amoq) (and IR trapsugelnn Ttpgnzyl-4-

31018 rﬁé'fhylés)r&)hduge 83aBox; X’ﬁaté M3, ??) 67 5843m6|21wa15"9dded molecular

1. 21 edes \:p(emt@ 6 oHEe stg@d mixtk:/g w:isl\ﬁ,_q_qepneﬂ Q@hs%tron% BuOK
2008/”1392937 PG/ $B200800Ghd 2= resCIJ(Drﬁ)g XxANVBIESs FBated at reflux

ﬁyl{ ( )%P?%r%n?}ﬁ%%% «{gffﬁt olégrq QK IVIB8 ouQ sgrn% %Ugh BM Anﬁ}alygngtof
i soprﬁﬁﬁp@PCtP”EBU'lﬂtPfW@rl&%ﬁ-'%@é@o@ﬁ@“ﬂ“@lqﬁwq $tRtng Matesal.
€15 Ra®e reaction mixture was cooled to ambient temp and solids were removed by
filtration. The solids were washed with EtOAc (2 x) and the combined filtrates
were concentrated under reduced pressure. The remainder was partitioned
between CH,Cl; and H,O and the aqueous and organic layers were
separated. The aqueous phase was extracted with CH2Cl; (1 x) and the
20 combined organic extracts were dried over Na,SQyq, filtered and concentrated
under reduced pressure. The remaining residue was purified by
chromatography (silica gel, 1 % Et:N in EtOAc) 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), 4.83-4.75(m, 1H), 4.14-4.08 (m, 2H), 3.82 (m, 1H),
25 3.62-3.54 (m, 3H), 3.38-3.37 (m, 1H), 3.00 (m, 1H), 2.83 (m, 1H), 2.66-2.27
(m, 4H), 2.10-1.83 (m, 3H), 1.20 (¢, J = 6.6 Hz, 3H). MS: (M"H m/z = 394.2).



NM F 6-sz 5 Follow ng the procedure for the
preparation of 1-cyclopentyl-6-[(3,4-

WO e@sa}924d3 met hyl - 1- (pyri di n- 3-yl net hyl ) pyrr ol i BCTiER0d/do1125
-1, 5-di hydro-4H pyrazol o[ 3, 4-d] pyri m di n-4- one but
substituting 1-isopropyl-6-[(3,4-trans)-4-
nmet hyl pyrrolidin-3-yl]-1
H pyrazol o[ 3, 4-d] pyri m di n-4(5H) - one and 8-

f 1 uor oqui nol i ne- 2- car bal dehyde provided the title
conpound. 400 MHz 'H 10 NMR (CDC13) 6 8.27-8.25 (m 1
H, 804 (s, 1 H, 7.86 (m 188), 7.66-7.60 (m 1 H),
7.50-7.38 (m 2H), 5.04-4.97 (m 1 H, 4.30 (m 1 H),
4,18 (m 1 H, 3.47 (m 2H), 3.28 (m 1 H), 3.00 (m

1 H, 2.59 (n] 1 H, 2.40 égﬁw 1.50 (dd, J =

L 2 gjes A -4 ety oA oWBn <M.
1-i sopnKgs G girpig ggui

nol i n- 4- yl)nethylI-4£E£thylpyrrolld|n 3-vl}-

1, 5-di hydr o- 4H pyr azol 4 dlpyrlnl -4-one Rac

~. /Ly IMN N Fol | ow edurie flor the
preparatlon of 1-cycl ope (3 4
trans)-4- et hyl - 1- (pyrldln N pyrrolidin-3-yl]
-1, 5-di hydro-4H 20 pyrazolo[3 |n1d|n 4- one but
substituting 1-isopropyl-6-[(3,4-ftrans)-4- nethylpyrro
| igin-3-ylhe Jﬂc'é"nﬂiér&@a%% éb‘\giso%rp'a@tég 5h éhrdiben @’PﬁHadﬂgal
6- net hoxyqui nol i ne- 4- car_bal rovid d he title

conpodfiet Cﬂ'Bﬁj‘”l\/be”el—Fh%ﬁR/ﬁo(%[ﬁm”e gHg 7= (g1 1 405: te; prpvide
HZ LinEenaicdr.( dpo MHz IHINNR,(ChCH) 5 83208; ?H957 36mM.25 (

2. dhrdis docg By oiie o G P e

3H) B4)9B-33.(86/ £ BV HZH) H), 3 ABW3J 4 B.q g . THIHR, 793083/ £ 6.3, 2.5

TR el e e A AL
3H), =A6.8Hz(#) MS:MB g/3E396%) . Ms: (I\/H-H mz 433.2).
EXAMPLE 72 (a) EXAMPLE 62

5- am no-1-cvcl obut vl - 1H pvrazol e-4-carbonitrile %
ra/ (a8) (3.4-trans)-ethyl-1-benzyl-4-(2 2 2-trifluoroethyl)pyrrolidine-3-carboxylate

Q

F_«C/\Q
N

15 Following the procedure for the preparation of (3,4-trans)-methyl-1-
benzyl-4-methylpyrrolidine-3-carboxylate but substituting (E)-methyl-5,5,5-
triflucropent-2-enoate provided the title compound. 400 MHz 'H NMR (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

20 (m, 1H).

(b) 8-1(3.4-trans)-1-benzyl-4-(2 2 2-trifluoroethylpyrrolidin-3-yli-1-cyclopentyl-

1 5-dihydro-4H-pyrazolo[3.4-d]pyrimidin-4-one




h 5 Followi ng the procedure for the preparation of

5-am no- 1- ( 2-
waoredosaswzphenyl ) - 1H pyrazol e- 4- carboni tril e butPCT/1B2008/001125

substituting 1- cycl obutyl hydrazi ne provided the title

conmpound. 400 MHz 'H NMR (CDCl13) 5 7.50 (s, 1H)

4.48-4.40 (m 1H), 4.23 (m 2H), 2.70-2.58 (m 2H)

2.48-2.35 10 (m 2H), 1,97-1.79 (m 2H). Ms: (M+H niz

163.1). (b)

5-am no-1-cvcl obut vl - 1H pvrazol e-4-carboxam de O rr n

h' Foll owm ng the procedure fog4-t he preparation of

5-am no-1-(2- net hoxyphenyl)-1H pyrazol e-4- car boxam de

but substituting 5-am no-1- 15 cycl obutyl -

H-pyrazole 4-carbonitghl e provided the title conpound.

400  MHz ' H NVR (CD30D) 3 7.71 (s,; 1H), 4.71-4.55 (m
1H), 2.61-2.50 (m 2H), .462;3?2%0, 1.89-1.83
|
n

(m 2H). (c) 6-f(3 ‘

4-trans)-1-benzyl - 4- net hyl pyr oI irdi nt 3-yl | -1-cvcl obutv
| -1, 5-di hydro- 4H pyrazol of 34-dl pyr@di n- 4- one Racc
20 Fol l owi ng the proc or the p aration of

6-[(3,4-trans)-1-benzy
4- et hyl |'idin-3- th h
r orrzl—l- >r;yf)ar r8}9’6‘|E93‘| %pv@g%@%q %@@%Earo ?fgé%%))éfﬁai)lgéer&y"
- 102 4cheypyrratldin-3dy jone-rbethoxy pesiyi) 41 15t dimgirds 4 laimy ra@eld(3,4-
-C cI [
£ %/I e?pS/HWcJénlﬁaht %}692 gl‘%"é“ms%g%'! gg%&dlgﬂ%'éqjﬁ?:ékgﬁe-zi
3532 cp@oxq_mlpg ang (34dranpthyhi-beyl-4-2.28-t5luprpethy) pzrrq;lbdme-
3. 79'3?ba§70x2|) préiH)ed tﬁe ?nﬁa é’m?p%ur(dn 4ob N7rD+z 1+2 n@z&e @bc@) §8.02
1 9248 ¥ (ﬁ}fi 732,@) m fHZSS 5[11@82_%., H@H)S 8%81 é 326@3 57
46f4(  THESNMARL B —7§3(}-&) 1H), 3.02-2.96 (m ZT) (% szt4 (mhw:j), 2'523|—2F44
6 et r ahvdr o-
yran- %j% 2434211_3&1%61 %gquéﬂ pvrl m di n- 4( 5H) - one P
10 EXAMPLE 63

(a) 1-(4.4-difluorocyclohexyhbhydrazine

To a solution of 4 4-difluorocyclohexanol (0.8g) in toluene was added
tripheny! phosphine (2.6g) and di-t-butyldiazacarboxalate (1.82g) and the
15  reaction mixture stirred for 18 h. The reaction mixture was concentrated and
methanol was added (13mL). To the methanol solution HC! 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 agueous 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-diflucrocyclohexyi)-1H-pyrazole-4-carbonitrile.
400 MHz 'H NMR (CD50OD) § 2.15-2.07 (m, 4H), 2.00-1.81 (m, 2H), 1.68-

1.58 (M,2H). (M*"H m/z = 278.0).



h n/ bo 10
6-[(3S, 4S)-1-benzyl -4-nethyl pyrrolidin-3-yl]-1-(tetrah
W eo0sAMpyr an- 4- PCT/IB2008/001125
yl)-1, 5-di hydr o- 4H pyrazol o[ 3, 4-d] pyri m di n- 4-one
(5.69) was dissolved in 100 nL of nethanol and added
to a Parr bottle. Palladi um hydroxi de (3.76g) was
added along with 3.56 nL of concentrated hydrochloric
acid. The reaction mxture was placed on a
hydr ogenat or under 40 psi of H2 for 18h. The 15
reaction nmixture was filtered®through Celite and
concentrated to provide 4.47g of the t|t| e compound
as the hydrogen chloride salt. 400 MHz 'H NVR ( CD30OD)

6 8. Q§ 6emiddd (4, 4—dfﬂi@or6&oﬂi€%l -144-$3Pazbledb cdrhanitAld) ,
3. 74-3. 57 (m 4.~ 324 (m 171, 305 (m 174, 2.89

(m 1H, 2277 (m 1H, 2 m 2H), 1.90 (m 2H),
1.22 (d, J = 6.6 Hz, 3H). {MH m z = 304.2). 20
(b)

6-f(3S, 4S) - 4msthy|-|-f(2-met yrimdin-5-yl)nethyl |
pyrrolidin-3-yl}-1-

(t et rahvdro- 2H pyran-4-yl) - 1, 5-di'hydr o- 4H pyr azol of 3, 4
-dl pvri mikRiRwingotee MBEANE fpr Mie J Prepgatipn Nofyr 5-pming-1-(2-
VO 2%&3&%?! PFEB’y#a%&@Q&/a%MrZé -B03 Teubatits@igut i ana 4.

Of 6_£; ?roiycf hgfq{l)gwg;a%llae glquwd%ti/{hgﬁnlgrcg,myo%d 400 MHz 'H NMR
I+ pynezokod 3, Andl gy ri.eo ch n+4( 54D @0emhgidy ogen chl ori de
(493 g%g_wl@nplif#é éji ﬁ%rr]écgcrzlgheetxol?Qﬁ pg/razgié—zi-carsox %%%d

acet i¢

met hyl pyri m di ne- 5- car bal dehyde (236 ng) and sodi um

triacetoxy borohydride 5 ). The reaction

m xture was heated at 50C ov r}/fght The reaction

m xture was concentrated onto silica gel and purified

by Conbi Fl ash chr omat ogr aphy provi de the title

conmpound (146 ng). 400 MHz 'H R (CDC13) 5 8.63 (s,

2H) 8.01 (s, 1H), 4.82-4.76 (m/ 1H), 4.12-4.08 (m
3. 6Bldwdng Jthe Dordrebizre 3dd) th. prepSrabeh (of R&Mino-1-(2

E&)zsﬁwgg@ %ohggﬁ - E%r %ﬁ Jf%ar;%xa%dé %ﬁs ‘!u%@%‘lgn 5&\“?0 1 %ﬁd,
Qlflwcgogc@mexy( mH- mzolejﬂ ga‘,rbc(rtttrnej peovideg thg  title Fympound.

%Nﬁ&'aén%ﬁﬁz(mr\u\%h')(cobdj% § 81 (s) 17), 74 98 (hizom), 3. d=m. 8h).
(d) 6-1(3.4-trans)-1-benzyl-4-methylpyrrotidin-3-yli-1-(4 4-difluorocyciohexyl)-

1,5-dihydro-4H-pyrazolo[3.4-d]pyrimidin-4-one

Rac
c

o> Q

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

7\/

4-methylpyrrolidin-3-yl]-1-(2-methoxyphenyl)-1,5-dihydro-4H-pyrazolo[3,4-
dlpyrimidin-4-one but substituting 5-amino-1-(4,4-diflucrocyclohexyl)-1H-
pyrazole-4-carboxamide provided the title compound. 400 MHz 'H NMR



EXAVMPLE 74

6-d(3,4-trans)-4-ethyl -1-f(2-nethyl pyrimdin-5-yl)neth
wqbkdopsisaad i di n-3-yl}-1- 15 (tetra _PCT/1B2008/001125

hydr o- 2H pyran-4-yl ) -1, 5-di hydr o- 4H pyr azol of 3, 4-dl pyr

imdin-4-one Rac }~No , /NN Follow ng the

procedure for the preparation of

6-{(3S,4S)-4-nmethyl -1- [ (2-nethyl

pyrimdin-5-yl)methyl]pyrrolidin-3-yl}-1-{tetrahydro-2

H pyran-4-yl)-

1, 5- di hydr o- 41 pyr azol o[ 3, 4- d¥®yri m di n- 4- one but

substituting 6-[(3,4-trans) 20

4-ethyl pyrrolidin-3-yl]-1-(tetrahydro-2H pyran-4-yl)-1

H-pyr Eé@ g[s% (s MY 7 48 P'Fé“(rﬁ‘%@"') 3989, dzyq{ ABEN3 85:3.82 (.

chlorl d t'he t e co

( CDC18Y), 96116%%15%5% 3§&|)<t J88674H7(§H A0 (g 168, ?3‘33 (MH D,
4.81- 24557§52(rmml> b|)43 24251<1n %H99z ézml 9@@1 5&% 6%o((8, J2|r|)1 Hz,
3.61-3. 53 (m r% 13 1H,

(d, ﬁﬂ%éﬂsgw 28. 94292(m1|—|) 271(s
3H), 2.57-2.53 25 (m 1 HEXARIP4B62.20 (m 3H), 1.96

(t, JarF5&nind-y-(2.2.24)flucrbe®9h-1 HMrag@g-zl-ggg’gonitﬂle 64-1.57

(m 1H), 1,52-1.44 (m 1H) % 0.91 (t, J = 7.1 Hz, 3H).
MS: (MtH mz 424.3). WO 2008/ 139293 PCT/ | B2008/ 001125
-104 EXAMPLE 75 6-{(3S o /

4S) - 4-met hyl - | - f (5- met hyl pyrazin=.2-yl) et hyl | pyrrol i di
n- 3-yl } - 1Following the procedure for the preparation of 5-amino-1-(2-

(t et ralydl Oredbh. @Mr@%z&ew c)art;]onﬁrllg' hydr o- é’d'é‘sf?f)ﬁﬁr"f’gzm 9[325-

-dl pvrim di n-4-on Fol | owi ng

p1roocérleP@ef%9hYldF?é'”ﬁr gﬁg{p%q I”th t%q compound. 408 MHz 'H NMR
6-{ (3048 5 Asomt M), -4l50 (f, 2+Hed Iy tors, 2H).
pyT! T@dé-n_ 7 1I 2|”56£ PPﬁuirBé’tW Il | d rgzo e ch%rboxg |%'ér ahydr o-2

H- py -
1, 5-di hydr o- 4H pyr azol o[ 3, 4§d] pyri m di n- 4- one but

substituting 5- nethyl pyra \&- car bal dehyde provi ded
the title conpound. 400 MHz H *NVR (CDC13) 5 8.53 (s,

1H) 8.47 (s, 1 H), 8.03 (&, %H),483479(m1
, 10 4. 4.03,(m_ 2 7
(m 2H), F%ﬁ%“% 2{1% (RRg° g)f%e &5 %reé%] F?n 9 353’5'”8? 2
(1;  Iehoxhh@dy!)-thi-pirelqle-2-ca@okamid@ Hbut Zsuﬂst@hz@ (5rgmino-1-
(2,2, 2-triflucroethyl)-1H-pyrazole-4-carbonitrile provided the title compound.

400 MHz "H NMR (DMSO) 6 7.75 (s, 1H), 7.30 (brs, 1H), 6.78 (brs, 1H) 6.58

(m, 2H), 4.88 (m, 2H).

(c) 6-[(3.4-trans)-1-benzyl-4-methylpyrrolidin-3-yil-1-(2,2 2-trifluoroethyl)-1,5-
20 dihydro-4H-pyrazolo[3.4-dlpyrimidin-4-one ]

4
s

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-



4H), 2.16 (m 2H), 1.91-1.84 (m 2H), 1.23-1.20 (m
3H. Ms: (MtH mz 410.3). EXAMPLE 76 15 6-{(3S

W@ 8)08A30205- met hoxvpvri din- 3-vl ) et hyl 1- 4- m et hpdT/1B2008/001125
pyrrolidin-3-vl}-1- (tetra
hydr o- 2H pyran-4-yl ) -1, 5-di hydr o- 4H pyr azol of 3, 4-dl pvr
imdin-4-one fibs N Follow ng the procedure for the
preparation of 6-{(3S,4S)-4-nmethyl-1- [(2-nethyl
pyrimdin-5-yl)methyl]pyrrolidin-3-yl}-1-(tetrahydro-2
H pyran-4-yl) 20
1, 5-di hydr o- 4H- pyr azol o[ 3, 4-d]gpyri m di n-4-one but
substituting 6- methoxynicotinal dehyde provided the
title conpound. 400 MHz 'H NWVR (CDC13) 5 8.03 (d, J =

2.1 H, 1 H), 8.01 és, 1 H, 7.69 édd J =87 25

Hz, WOPYOE 14854t BebstiuEne bamme 11 2-triflagyogthyl- 1H-pyrazole-
gd JﬁbcaﬁboZaMae provided the &8e dorBoun®) dooHHz AH1RMA @DCly) 5
3m62 g5 %'4%34%%%05%% %% (%44791— '%r%‘ H%QBI‘ 88 (m, 2Hy g4 22-

(d, J4219m92Htz,3.97-3D7 (n2.484- 2882n,(2H), 1.26)1,22(nhBHD. B8: (M*H
(my 1m|4)=3§2 3-2.27 (m 3H), 1.95-1.82 (m 3H), 1.19

(d, J—6 3H. Ms: (MtH mz 425.3). 5 EXAMPLE 77
6f(38 45S) - 4rreth|-1(aU|5'?@IM*ﬂ—5365/Irrethl)
pyrr 2dSonappthvridin-4-yimethyt)pyrrolidin-3-yil-

pyr ans 4gﬁy§ro14r5gﬁbiwgs @-‘df%ilrﬁwn&z@rhé)f 3. 4-dl pyri m di n-4-
one {u75 ML / N NG FolTowi ng the procedure for the
, 4

preparation of 6-{( =4-met hyl -1- 10 [ (2- net hyl

pyri m di n-5-yl) net hyl lidin;3-yl}-1-(tetrahydro-2
H pyran-4-yl)- @
1, 5-di hydr o- 4H- pyr azo /1 | NQ 4-one but
substltutlng qui nol i ne- 3 "carbal ehw Q/prOV|ded t he
title conpound. 400 MHz HNI\/R( 6 8.86 (d, J =
2.1 Hz, 1 H, 827 (d, J =1.7 ,olH), 8.08-8.06 (m
11d_|) ' 8' Olgol&)%ﬂnglth'ébprocedure for the preparation of 1-cyclopenty!-6-[(3,4-
trans)-4-methyl-1-(pyridin-3-yImethyl)pyrrolidin-3-y(]-1,5-dihydro-4H-
pyrazolo[3,4-d]pyrimidin-4-one but substituting 1-isopropyl-6-[(3S,4S)-4-

methylpyrrolidin-3-yi]-1H-pyrazolo[3,4-d]pyrimidin-4(5H)-one and 1,5-
naphthyridine-4-carbaldehyde provided the title compound. 400 MHz '"H NMR

15 (CDCl3) 6 9.09-8.08 (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), 4.33-4.28 (m, 1H), 3.34 (t, J=8.3 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, /= 8.3 Hz, 1H), 148 (dd, J =
8.8, 6.6 Hz, 6H), 1.18(d, J=7.1 Hz, 3H). MS: (M'H m/z = 404.2).

20 EXAMPLE 66
1-isopropyl-6-[{38.4S5)-4-methyl-1-(1.8-naphthyridin-4-yimethylpyrrolidin-3-yl]-

1.5-dihvdro-4H-pyrazolo[3 4-d]lpyrimidin-4-one]
D

= J
\_/ ~




7.90-7.57 (m 1 H, 7.70-7.66 (m 1 H), 7.56-7.52 (m
1 H, 483475 (m 1 H, 15 4.11-4.07 (m 2H),
wWa2@84329 (m 1 H), 3.85-3.82 (m 1 H), 3.60-BCHB2(08/001125
2H), 3.33 (t, J =8.3 H, 1 H, 3.05(d, J =9.9 Hz,
1 H, 2.87-2.85 (m 1 H, 2.68- 2.60 (m 1 H),
2.53-2.40 (m 1 H), 2.38-2.29 (m 2H), 2.05 (m 1 H,
1.90-1.84 (m 2H), 1.19 (d, J = 6.6 Hz, 3H). M5 (MH
mz 445.1). EXAMPLE 78 20 6-f(3S, 4S)-4-net hyl -
1-f (2- et hyl pyri m di n- 4- yI)rrethyIIpyrrolldln 3-yl}-1-
(tetrahydro-2H pyran-4-yl)-1, $8di hvdr o- 4H pyr azol of 3, 4
-dl pyrim din-4-one =Ab 0 WO 2008/ 139293
PCT/ 1 B2008/ 001125 -106 Fol |l ow ng the procedure for

the pr eparF@ﬂdv@rﬁb @fe Srofdddts 4P)thél pFreplhyibn bf 1 cyclopentyl-s [(3,4-
tﬁﬁhgﬁéh é]_rﬁ/eétg/y 2%@&? %/yl)‘nng‘wyl LR EOh Ll B rhh - 1- (e
1, 5- dpyhryabiaid 4diayymained-ofe3, 4utd] pypsiitalirdi nd-oprogy i3S 45)-4-
bstituti d
;ros.'@ L B P S R BRLIR g 10
5 @ 5@p@§1yrlgne:45ar@al|d|ghydg PFpvideg t@gﬂtl@g:omyomq)d 460 Z(di NMR
0(39’[%13 539 1'?4) crin4J§4"141 7@42(4191319&}) d, #= 1%‘}42 Q8),( 8169 (dd, J
3 61 38§31(5ﬁ1H22 ) 3.9905(1H). fﬁgéﬁé%mzm th‘ (B 17462
2 2991@ thooAgaH)m wa, %14(@3137%!)3 282(t 7.2= @351 HB3HIK), 3.03 (d, J =
@5%31(1% %59 2§§D 15%2% 8&?% ﬁr\")n; 2. égz%gggﬁ 1%‘1 do.

(MM—H i@ (d 601).2) .20 (dL O =FHGMPLEEN) 7315 (rersyzstsa% met hyl -

1-f(6-methyl pvridin-3-yl =gy Elgvrrolidin-3-vl}-1-
(tetrfisopropyl-6-[3S.4S)-4- methyl 1-(quinolin-4-ylmethyhpvrrolidin-3-yll-1,5-

hvdr o- ZH pyran-4- v[’) di hydr o- 4H pyr azol of 3, 4- di pvr
|md|$ﬂ—£m—[—‘—‘qih [GsHDVIAERO(3 4 @—%—%ﬁ—ihe procedure for the

preparation of 6-{(8%, 4S)-4-nmethyl-1- 15

[ (2- et hyl pyri m di n-5-yf thyI]pyrroI|d|n3yI} 1-(te
t rahydr o- 2H pyr an- 4-
1, 5-di hydr o- 4H pyraz |md|/n 4- one but

substituting 6- nethylnlcotln. )rovi ded t he
title conpound. 400 MHz 1H NMR ( 58.38 (d, J =
2.1 Hz, 1 H, 7.99 (s, 1 H, 7.77 {d, J =2.07 Hz, 1
H)s, 7. T5F4ldwingd tRe Zar&éddﬂé fod tHd) prefaradord o8 3-c{ttvopehtyp,{(3,4-

- 09 trang5 r(nn}hyl Wp’yné’)’n ylmetéyl yoyrrolidin-3-yl)-1,5-dihydro-4H-
pyrazolo[3,4-d]pyrimidin-4-one but substituting 1-isopropyi-6-[(3S,4S)-4-
methylpyrrolidin-3-yl]-1H-pyrazolo[3,4-d]pyrimidin-4(5H)-one and quinoline-4-
carbaldehyde provided the title cempound. 400 MHz '"H NMR (CDCl3) &

20 10.83 (brs, 1H), 8.85 (d, J = 4.6 Hz, 1H), 8.26-8.24 (m, 1H), 8.13-8.11 (m,
1H), 7.98 (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), 148 (dd, /=129, 7.1 Hz, 6H), 1.20(d, J=7.1 Hz, 3H). MS: (M+H

25 m/z 403.2).

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

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




20 (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),
wWQ28842228 (m 3H), 1.90-1.86 (m 2H), 1.14 (dpPCDIB26081001125
Hz, 3H). Ms: (MtH miz 409.2). EXAMPLE 80
6-f(3S,4S)-4-nmethyl -1-{f6-(trifluoronethyl)pyridin-3-y
[l met hyl }pyrrolidin-3-yl1l-1- 25
(tetrahvdro-2H pyran-4-yl)-1, 5-di hvdr o- 4H pyrazol of 3, 4
-dl pvri m di n-4-one WO 2008/ 139293 PCT/ 1 B2008/ 001125
-107- Ab5 ti Followi ng the procedure for the
preparation of 6-{(3S,4S)-4-M@sthyl-1- [(2-nethyl
pyrimdin-5-yl)nmethyl]pyrrolidin-3-yl}-1-(tetrahydro-2
H pyran-4-yl)-
1, 5-di hydro- 4H pyrazgl o[ 3, 4-d] pyri m di n- 4- one but

substituting 6 5 (trifl onethyi)nicotinaldehyde
provided the title 00 oud 400 MHz NVMR (CDC13) 5
8.64 (d, J = 1.7 He, (s, 1§H) 7.99(d, J =
1.7 Hz, 1 H), 7.70(”3— H, 4.83-4
(m 1 H, 4.13-4.08 (m 2H), 38%JZ (m 2H),
361353(m2|—|) 330(tJ: 1 H), 3.03 (d,

,_ 2. 50}_%0”2‘7”‘?::}?Vé fr%ﬁgurﬁ fSig th%néi@p qunlé géﬁc%op%tyw’[ 34:-

2 O7-tr2n£)& mhyLtDpyridin lemtr&@p[rrqhdlzﬁ)yl] -15-20yqrd-4H3 =

Ey az? 4<i]$3)|p4+| |m42qh%12but2) w E&%o;ﬁbﬁﬂ@ 38 4S_
3 R v (e R N

%]d}kéﬂﬁé@ca‘hb‘&ldela?dé))ﬂfa@@@a @fe3titre- enmouhdi d0mMHD e NMR

Ab5 t f
pr epé@@%bﬁ H}O%{b{s(\émgngg)@% ﬁe 3’9‘5”% i ﬁ‘@th f& (m. 1H),
pyri mo@Lmsﬁmyl1}«)eulayJ4]asymr OH), Gh|5m~134§rl(r}1 1}4 )( 13680 ( a‘nydio327

Fpyransdr v - 1.48 (dd
15(9 oéaZﬁ—E azo bﬁé9£3§]m1H%2091 7””[% (ad,
s1@bstJ|=tU18 g Hz. r@é*t)hwo -/ Z®.6 Hz,3H). MS: (M+H m/z 405.2).
I m dazo[ 4, 5-c] pyri di ne- 2- epkipal glebyde provi ded the

t itle. |Wua@ka 4400 s MHZ 6kt oRIVR 5(rEPRIh G dib 4 40 mB8By (B s |
methylpgrrolldln'_% yl}ef 5- dlh}drd 4I—‘? pyrazoﬁo[g 4dﬁpyrﬁlh ﬂ 4- o?ueg8

\_/

15 Following the procedure for the prepaoration 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 1-isopropyl-6-[(3,4-trans)-4-
methylpyrrolidin-3-yl]-1H-pyrazolo[3,4-d]pyrimidin-4(5H)-one and B8-methoxy-
1 5-naphthyridine-4-carbaldehyde provided the title compound. 400 MHz H

20 NMR (CDCl3) & 8.78 (d, J = 4.6 Hz, 1H), 8.21 (d, J = 8.1 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).
MS: (M+H m/z 434.2).



WD 2008/ 139293 PCT/ | B2008/ 001125 -108 (s, 1 H), 7.30
(d, J =4.98 Hz, 1 H), 4.79-4.75 (m 1 H), 4.13-4.06

W@ 2008389293 4. 00- 3.96 (s, 4H), 3.60-3.52 (m 2HCT/B28E8/001125
(t, J =8.7 Hz, 1H), 3.07 (d, J =9.9 Hz, 1 H),
2.92-2.89 (m 1 H), 2.82-2.77 (m 1 H), 2.48-2.45 (m
1 H, 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: 5 (MH nlz
449. 2). EXAMPLE 82 6-f(3S,4S)-1-ill , 3-dinmethyl-1

H pyrazol -5-yl )m et hyl ) - 4- rret%)yl pyrrolidin-3-yl}-1-
(tetrahydro-2H pyran-4-yl)-1 Oali hydr o- 4H pyrazol of 3, 4
-dlpvrimdin-4-one Abs 10 N~ o N N 15 Follow ng the
procedure for the preparati on of

6- ((3S, 4S) - 4- et hyl - EXAMPLE 70

[ (2- nef{By-tpnsi- IlFl'(dJﬂnerEaMlm&t—ﬂh)Weﬂ’wu-ﬂrmé hyovnroBdiy-Blvidi- (t e
trahygl Q -4 -

1, 5- , -one but
substltutl ng 1, 3-di r@(hyl H-py azol e- 5 car bal dehyde
provi ded t he t|t| e corrpound ‘ Mz MR 20 ( CDC13)
57.98 (s, 1 H, 594 (s, .75 (m 1 H),
4.57 (s, 1 H, 4.11-+4. (s 2H), 3.77
(s, 1H), 3.71-3.52 ( 8.3 Hz, 1
H, 3.01 (d, J:9.9 1I—|) 2.8 283(m1|—|)
2.652- 2. 5TF6IMwing k. proceddle- &r 2% bt ar%h’t)n 021Jc?clgpe11@yliéfn34

(VeH 5 ﬂff%y- Tyeeenbeb i £281 8 Hero )

1- cy dyctzatoid, 4- 6}pflr(r®d14-4t grendyt subsitting pyisoptopditii(34yiahs)4

H Y Ryl%%@ glllﬁHBéﬁﬂéOS eggamlem% E)-d \ Ming N 4.
ﬂuoroqumolme 2-carbaldehyde provnded the title compound. 400 MHz 'H

10  NMR (CDCl3) & 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), 2.5 (m, 1H), 2.40 (m, 1H), 1.50 (dd, 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-8-{(v)-1-[{6-methoxyquinolin-4-ylYmethyl]-4-methylpyrrolidin-3-yl}-

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

@)
/

<,

Z\J

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

trans)-4-methyl-1 -(pyridin-SEmeethyl)pyrrolidin-3-yl]-1 ,5-dihydro-4H-

20  pyrazolo[3,4-d]pyrimidin-4-one but substituting 1-isopropy!-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 (CDs0D) § 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), 7.81 (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,



-109 Foll ow ng the procedure for the preparation of
6-[(3S, 4S)-4-
waoredoBssqays r ol i di n- 3-yl]-1-(tetrahydro-2H pyr anpdr/iB2)eslo01125

H pyrazol o 3, 4- d] pyri m di n-4(5H)-one but substituting

6-[(3,4-trans)-1-benzyl -

nmet hyl pyrrolidin-3-yl]-1-cycl obutyl -1, 5-di hydr o- 4H pyr

azol o[ 3,4-d] pyrimdin-4 5 one provided the title

conmpound. 400 MHz 'H NMR (CD30D) 6 8.03 (s, 1H), 5.39

(m 1 H, 3.79-3.38 (m 4H), 3.08-2.71 (m 4H), 2.43
(m 2H, 1.92 (m 2H, 1.22 {gn 3H. M5 (MH mz

464.2). (b) 1-cyclobutyl-6-f

(3,4-trans)-4-nethyl - 1- f(2 msthyl pyrim’din 5-
I)rrethllpyrrolldlnS 0- 44 pyrazol of 3, 4

- dl pyt n?@ﬁﬁM“‘Bnb‘*s F@aé 101 'Ii%)l?’l"*é)v& dtﬁ‘eeﬁr%céﬁbﬂemf (B

the p:epaABHPMSI(MBH{HBSAS).- 4- net hyl - 1- [ (2- net hyl
pyri m di n-5- yI ) met hyl ] py”EQJAMBLE?% yl}- 1 (tetrahydro-2

H-pyra -4-yl )
1, 5- ra ol 4carbon|tr|en 4-one but

substltutlng 1-cycl obut yl - \,4-trans)-4-rrethyl
pyrrolid in-3-yl]-1 v

H pyrazol o[ 3, 4-d] pyri m d| n-4(5H) - one 15 provi ded the
t|tIe corrpound 400 MHz ' H NWR 13) 6 10.79 (brs,

3 68 (S ﬂ&?%ngzgﬁ ?rogﬁdLﬂ'@ fo ' $e;%)§at|§§2%z grrﬂ'noH) (2-

9. 9 Hmethadpqp eyl)d4- pyrq;ple(qﬁargqq)tnlez 80b‘2 67 eqﬁst@pﬂg 1-
2.51- c%clggul\t/gmdray'rl)e prévi &le%*t%e &k dof oér'rdb ,40b- M@z (HiNMﬂz @DCil 5

& S0 (5 TH). S eeh a0 i 0 4201 % et rgBp %sérajmés

Eﬂildhﬂig}\ﬁbl 1179 (m, 2H). MS: (M+Hm/z 163.1). o
tetr ro-2 p = 5- 0-4H pyrazol o
ci?)pg i HePud B frtl e de 21N /1 B2008/ 001125
-110 h~75 N\ IN\\WJJ ~ N/ N Fol | owi ng the procedure
for the preparation of 6-{{3S - 4- et hyl -

[(2-methyl pyri md in-5-yl) Yl
pyrrolidin-3-yl}-1-(tetrahydro-2H pyran-4-yl)-

1, 5-di hydr o- 4H pyrazol o[ 3, 4-d] pyr} rni di n-4- one but

SUbStitUtﬂ:cﬂlgwing the procedure for the preparation of 5-amino-1-(2-

methoxyphenyl!)-1H-pyrazole-4-carbcxamide but substituting 5-amino-1-
15  cyclobutyl-1H-pyrazole-4-carbonitrile provided the title compound. 400 MHz

'H NMR (CDsOD) 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)  8-[(3.4-trans)-1-benzyl-4-methylpyrrolidin-3-yl]-1-cyclobutyi-1,5-dihydro-

4H-pyrazolo[3.4-d]pyrimidin-4-one
@ c
1
N | \N
% "‘NKH N/
;NJ b
20 C

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-



5 benzo[c][1, 2,5]thiadi azol e-5-car bal dehyde provi ded
the title conpound. 400 M+z 1H NWMR (CDC13) 5 10.97

W@ Ru0s/1392p) , 8.02-8.00 (m 2H), 7.86 (s, 1H), FCTMB20eR/001125

J=1.2H, 1H), 4.81-4.75 (m 1 H, 4.12-4.06 (m

2H), 3.96-3.92 (m 1 H, 3.81-3.78 (m 1 H),
3.60-3.52 (m 2H), 3.38 (t, J =8.3 Hz, 1 H, 3.03 (d,
J =9.9H, 1H, 2.88-2.85(m 1 H), 2.68-2.63 (m 1
H, 2.47-2.45 (m 1 H), 10 2.37-2.28 (m 2H), 2.04 (t,
J=8.7Hz, 1 H, 1.90-1.80 (m_ 2H, 1.21 (d, J = 7.1
Hz, 3H. Ms: (M:tH mfz 452.1): -18XANVPLE 85 6-f (3S
4S) - 4- net hyl - 1- (aui noxal i n-2-vl met hvl ) pyrrolidin-3-vl1

-1-(tetrahydro-2H
pvr ancﬂgyrwhlhmh -Sredi Iamdr @utﬂslﬂh,@rYd az0drh -1 4y €l digty 11 pi i d¥ote=4-

For (HEDPEIRAPIUH 6f 1. EseLn) o8 ey MR (D05 sos
[ (2- nat byd 3 pYHz, 1H), 7.35-7.24 (m, 5H), 5.25-5.20 (m, 1H), 3.79-3.57 (m
m 015 VEAORLOYE Ry okd ¢ 0= R AP
1,%-d Bﬁ/d‘n GBHIH Fr1aAdmo BB), 4-28F Hh§2 (rvi ) nME- G v 464.2).
substituting qui noxal i ne- Zxa&mi kalzdehyde provi ded the
Elbtl e(aponpougtﬂsséls@ 4 Meh vk OIIR- L GDEL )

rs . S,

1 H) ,Revea 4 N8 787,70 (m 2H), '4.82 (m
1H), 4.32-4.28 (m 1H), 4. 13- 08(m 2H) 4.00- 3. 96
(mlH),363355(m2H)W 8.3 Hz, 1
H, 3.26 (d, J = WD 2008 9é P /I82008/001125
111 9.9 Hz, 1 H), 2.93- ,270269(m1
H, 2.39-2.31 (m 2H), 2 , 2.04 (s, 1
H, 1.92-1.84 (m 2H), 123(d 71Hz 3H). M

(M*'H m z é‘ﬂ(@SﬂS 15¥H\/P-Jl-51e&@lp?rr<§rd(n€3 ] 1( tetrahydro -2H- pyran-4
45) - yIL ah%/'g%ﬁdrﬁﬁ- pyrazo’ob 4- épynmngm I')ly 9\|N|asd|d|sso?fve\é 160

-(tet
pyr amildefirhgthdndback hacdde 4Hap\b|oalzoIP@Ilénu4n dyprgxider{Aiay) 4as

Srgpaa'r&g?dl %ﬁn%ﬁﬁtélﬁ%ﬂ e &Q@n@n@&@g%‘gﬁro&ﬂ&lé B&d. The reaction
mixture was placed on a hyc?rogenator under 40 psi of H2 for 18h. The
15 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
(CDs0OD) 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), 2.89 (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).
20 (b)  B-{(38.4S)-4-methyl-1-[(2-methylpyrimidin-5-yl)methyllpyrrolidin-3-yl}-1-
{tetrahydro-2H-pyran-4-yl}-1.5-dihydro-4H-pyrazolo[3 4-d]pyrimidin-4-one
D




15
[(2-methyl pyrimdin-5-yl)nmethyl]pyrrolidin-3-yl)-1-(te
WO e@bAIsines 2H- pyran- 4-yl) PCT/IB2008/001125
1, 5-di hydr o-4H pyrazol o[ 3, 4-d] pyri m di n-4- one but
substituting quinoline-4- carbal dehyde provided the
title conpound. 400 MHz 1H NMR (CDC13) 5 10.68 (brs,
1H, 883(d, J =41Hz, 1H, 8.25-8.22(m 1H),
8.12-8.08 (m 1 H, 7.98 (s, 1 H, 7.75-7.72 (m 1
H, 7.54 (d, J =3.3 Hz, 1 H, 7.36 (d, J = 20 3.3 Hz,
1H, 5.21 (m 1H), 4.77 (m 1H3; 4.13-4.06 (m 3H),
3.59-3.52 (m 2H), 3.32 (d, J =8.7 Hz, 1 H, 3.03
(d, J =9.9 H, 1 H, 2.88-2.86 (m 1H, 2.72-2.69

(1 m8911H) ) T §Gso%t;8r$ c(f”e B&H):s Zn@@%i@&dﬁwf@ h'és'vtrrsahydr'&F 2|_+I+

m z 4g|)5ar1-ji(yl E%WE'OW @]gglrgnid (1-§§H }-one  hydrogén chlorldé (493
4S) - 4m§)3t|rhy1| 2- ammwéﬂhdmm?enyu nesd\dddigy racetid deia- @7y rhgil-2-
(tetra .

pyr an’ i%%pynra]dlgea Cﬁgp& dgh)zﬁ_el_ 5’35/ ag " (sgdwma |ace}ox*]b8rohydf|_de
one GRHsgN /Tl reactidy Mix\we pedB¢atsDAIH°C overnlght The reaction

PCT/ 'rﬁ&m?@/@&l%gﬁrtzenfrél{é@ Jrﬁo as:l%@' b‘él' Qrﬁb CHum’ed by CombiFlash
6-[ (35S, 45

1)! grro I di n- 3- %j etra dro-2H
pyr ancVieR} fygrim kﬁ)Pr' Gast @Fé‘t'ﬂcﬁfrﬁ% rﬁ%ﬁ ey MEgeH NMR
hydr o@eTiShl 0B de 263. 600, ﬂm dsmt?byinf mrn)"mmzle o8GR, 2H),

fol | cues ﬁid %%F%Lﬁd%‘l%gg %) D UE T 1h0. 3040,

t10 aces. Oz, bioy, alsperdeden, (14) 99@) (s, BHTh266-2#Rt(INoMH )Y X442 27

nas Sh{égh§dt 99ét 20 9”}11‘2 ﬁ Wbése(m 25~l§”ﬁ’%fi‘& uy £ 7apady,

quenc sol utio The reaction

m xt uie WS Mﬁdmﬁt“éﬂzio pH 9 W|th saturated sodi um
bi carbonat e sol uti on, extrexeieldedd with ethyl acetate
and dy-j( @d tréhé bt -¢rRaN g - ruéthﬂb\lrfnadilﬂ-,s i) rﬂetr@n@/drowds yl}-1-

) f : y

of HCl/ et hyI acet at e added and stl rred The white

solid was flltereda ~dr|edto pro e 5.10g of the
title conpound as a di yrogen chI e salt. 400 Mz

1HNI\/R(CDCIS)8864- 03(3 1H)

7.72-7.67 (m 1 H ,743( \He
7.21-7.18 (m 1 H), 4.85-4 75( P

Following the procedure for the preparanon of 6-{(3S5,45)4-methyl-1-
[(2-methylpyrimidin-5-yl)methyl]pyrrolidin-3-y}-1-(tetrahydro-2H-pyran-4-yl)-
1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one but substituting 6-[(3,4-trans)-

20  4-ethylpyrrolidin-3-yl]-1-(tetrahydro-2H-pyran-4-yl)-1H-pyrazolo[3,4-
d]pyrimidin-4(5H)-one hydrogen chicride provided the title compound. 400
MHz "H NMR (CDCl3) 8 10.55 (brs, 1H), 8.64 (s, 2H), 8.01 (s, 1H), 4.81-4.73
(m, 1H), 4.11-4.09 (m, 2H), 3.68 (s, 2H), 3.61-3.53 (m, 2H), 3.28 (t, /=87
Hz, 1H), 3.03 (d, J=9.9 Hz, 1H), 2.94-2.92 (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
m/z 424.3).



1H), 4.14-4.05 (m 3H), 3.80-3.76 (m 1H), 3.63-3.54

(m 2H), 3.47-3.42 (m 15 1 H), 3.10 (m 1 H, 2.87
W@ 20843903 2.66 (m 1 H), 2.46-2.28 (m 3H), 2PpdBIK2098/001125

1 H, 1.93-1.84 (m 2H), 1.20 (d, J = 7.1 Hz, 3H). Mt

(MtH nfz 495.2). EXAMPLE 88 (a)

5-am no- 3-net hyl - 1- (tetrahydr o- 2H pvran-4-yl)-1

H pvrazol e-4- carbonitrile NC NJ. 20 Follow ng the

procedure for the preparation of 5-am no-I-(2-

nmet hoxyphenyl )-1 H pyrazol e-4-carbonitril e but

substituting 1-(tetrahydro-2Hd4pyran-4-yl)hydrazine

and 2-(1-nmet hoxyet hylidene) malononitrile provided the

title conpound. 400 MHz 1H NWR (CD30D) 5 4.20 (m 1H),
4.05 (m 2H), 25 3.50 (m SFD 2.09 (m

PCT/I82008/001125 @@3 ,~, a Follow ng the procedure
for the preparation o -am no-1-(2- nethoxyphenyl)-1
H pyr azoI e- 4- car boxami/de Sbut subst i t/[it Mg 5- ani no- 3-
met hyl -1 -(tetrahydro- py{ij4 yl)
H-pyrazole4carbon|trlle avi,de:

conpound. 400 MHz 1H NMR (CDBOD 5|4 20 (m 1H), 4.05
(m 2H), 3.50 (m 2H), 2.18 (s, 7 2.09 (m 2H),

1.77 (m 2H). Ms: (MtH nlz 225. (c)

6 g (3S, 4Sfolbwinartpy prareere Horl he PrapRIaiPh 08 1348 e etpyl-1-

- (et r‘h@{h Qxfrﬁma'ﬁl‘s yl) methy pyrrohdm -3- yI} 1 (tetrahydro -2H- pyran-4 yl)-
yr an- 4 zol 0[ 3,4-dl p vrltrputll n-4-5_

one N.& -4’H pyrazo?/o[3 4-d]pyrm%(m -one but ubs
methylpyrazme -2-carbaldehyde provided the title compound. 400 MHz 'H
NMR (CDCl3) & 8.53 (s, 1H), 8.47 (s, 1H), 8.03 (s, 1H), 4.834.79 (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).

t,e 5title

EXAMPLE 76
15  B8-{{35.4S5)-1-[(8-methoxypyridin-3-ylimethyl]-4-methyipyrrolidin-3-yi}-1-

(tetrahydro-2H-pyran-4-yi)-1.5-dihydro-4H-pyrazolo[3 4-dlpyrimidin-4-one

Qe 9
N oy |

Following the procedure for the preparation of 6-{(3S,4S5)-4-methyl-1-
[(2-methylpyrimidin-5-yl)methyl]pyrrolidin-3-yl}-1-(tetrahydro-2H-pyran-4-yl)-

20 1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one but substituting 6-

methoxynicotinaldehyde provided the title compound. 400 MHz 'H NMR

(CDCl3) § 8.03 (d, J = 2.1 Hz, 1H), 8.01 (s, 1H), 7.69 (dd, J = 8.7, 2.5 Hz,




N 10 Foll owi ng the procedure for the preparation of
6-[(3,4-trans)-1-benzyl -
wak20utibogbpyrrol i di n-3-yl]-1-(2-met hoxyphenyl ) - B¢ Bib0o8ym1125
ro-4H pyrazol o[ 3, 4- d] pyrim di n-4-one but substituting
5-am no- 3-net hyl - 1-(tetrahydro-2H pyran-4- yl)-1
H pyrazol e- 4- car boxam de and (3S, 4S) - net hyl -
-benzyl -4 15 met hyl pyrroli di ne-3-carboxyl ate provi ded
the title conmpound. 400 MHz 1H NWMR (CDC13) 5
8.51-7.30 (m 5H), 4.75-4.68 (m 1 H), 4.13-4.08 (m
2H), 3.84- 3.73 (m1H), 3.63-®548 (m 2H), 3.40
(m1lH), 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 = 61@) HZW d3b‘|9c87'\@ 19Mﬁs§fh?5m4ﬂ% 1) 14288 @M’Mﬁ"—gsws

6-[(3 é% gS | uor ob X 2 th vrrolidin-3-ylI

-1-(t;§‘f {Ad3- g'p.l_ y)r nGZ3 5 m3H tJ 8.3 Hz, 1H),” 2.99

gb%l ) dly 50k hyd/r—«p 2 Bk- pf@gmphf@f&@-zjwwmm )dR A3 4- ZI\FIEh/w
P 1 N

 Fol f%&ﬁ%é th) F%%éﬁf %%5% o 5 é@%”f w8

6-9 ( 3S, 4S) 4- nethyl . EXAMPLE??

2 nei(B 4-me olin-gwime

{rai

1, 5- y

substituting sodiu .yanoborohydrlde and

3- quorobenzaIdehyd '

gvided t he t|t sconmpound. 400
MHz 'H NVMR (CDC13) 6 8- ﬁ730(m 1H),
7.21-7.20 (m 1 H, 7. ;i?V
6.98-6.93 (m 1 H), 4.83-4.7 i;éﬂ:?% 4. 14 4 08 (m
ZFD 3.80-3.77 (m 1FD 3 64 3 5 , 3.36 (t J

.8 Hz, 1H), 3.01 , 2.84-2.83

( m951 H , Fcﬂlo@%g(ﬁ% pﬂoc?ﬂure ﬁor‘mé %r@;ﬁra(naﬁ oabb}_fs 4%—4 mel\%\_ I-1-

83 J
rﬂioz fzﬂ%yélpm%Egl @ethylﬂpyrrolldm 3-yi}-1-(tetrahydré-2H-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 (CDCl3) & 8.86
(d, J=2.1Hz 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),

15 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 =83 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). MS: (M+H m/z 445.1).

EXAMPLE 78
20  6-{(3S,4S)-4-methyl-1-[(2-methylpyrimidin-4-yl)methy!ipyrrolidin-3-yl}-1-

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

R, P

[o]




6-f (3S.4S)-1-(3.5-difluorobenzyl)-4-nethyl pvrrol
idin-3-vll-1-(tetrahvdro-2H pyran-4yl)-15-di hydro-4H
wQ@e@zabadB, 4-dl pyrim din-4-one Ab5 ~ h N \ /pdd/B20081091125
Fol | owi ng the procedure for the preparation of
6-{(3S,4S)-4-nethyl -1-
[(2-methyl pyrimdin-5-yl)nmethyl]pyrrolidin-3-yl}-1-(te
t rahydro- 2H pyran-4-yl) -
1, 5-di hydr o-4H pyrazol o[ 3, 4-d] pyri m di n-4- one but
substituti ng sodium cyanoborohydride and
3, 5-di fl uor obenzal dehyde provilded the title conmpound.
400 MHz ' H NMR (CDC13) 6 8.03 (s, 1 H), 6.93-6.90 (m
2H), 6.73-6.69 (m 20 1H), 4.81-4.80 (m 1H),
g 14- g' 18F6Iﬁ9ww?g"%e pﬁoc%%ur% f§r7thé re @tlon %f 3%4%3-4(—%th6|1
( r|_n|) 10 q_ﬂwethzlpgrgm(gm-ﬁgyl)(rqﬁthyl]@fnoohdn?:iig 12(ta3rgh)( ZI{F;Dyran-éi-yl
2. 38- QSB%yéWF@Wazo&[ﬂﬁd}byﬂ:ﬁdlhml-on]aH) olt 91- dup8ftufriy  2-

2008/”@%’?@% ﬁﬁi%@%ﬁ?il@'dewﬁ%gwﬁﬁé‘”ﬁ 4(96)“@'%2%

45 NVR (CDCIy) 8 850 (d, /= 50 bz, M), 603 (s 1H), 720 (¢, J = 50 e
% ghlﬁ'eﬁ]zf fé'(nﬁm'H%Q'ES%t(rﬁyiQ banzyd §9¥ @) 97853,

2H py1rHsln 3451y~'l3 §3 ime2tdi A 8- 4RBEYaZ61) o83 44dd 5y4-b rzdi )
- 4- orness imsiHy, B72 (& aH) ovieb2 s3he, pmpozedwwfmrsmhez 10-2.08

Py T Sl i 8 %5890 T Y e 5l G TR sr0
) et hyI ] pyrrol i di n-3- yI }- EX(—\ME’LEaBydro 2H- pyr an- 4- yl) -

fﬁbstfeﬁr T T ey Ay ey v S Y

e conpound. R (CDCI3) 6 8.03 (s,
1H), 7.62-7.59 (m 28¥, 7.51-7.49 (m 2H), 4.83-4.76
(m 10 1 Hy, 4.14-40 2H) 387 84 (m 1 H,
3.70-3.67 (m 1 H), 346143 H), 3.34 (t, J =
8.3 Hz, 1 H), 301(d\’j\:, , 2.88-2.86 (m
1 H, 2.67-2.62 (m 1 H, 8/2 \(m 1 H,
2.38-2.30 (m 2H), 2.05-2.00 (m ‘ . 1.81-1.82 (m
2H), 1.19 (d, J = 7.1 Hz, 3H). (M-H iz 462. 4).

EXAVPLE %Ilowmg the procedure for the preparatton of 6-{(3S,4S)4-methyl-1-

15 [(2-methylpyrimidin-S-yl)methyl}pyrrolidin-3-yl}-1-(tetrahydro-2H-pyran-4-yl)-
1,5-dihydro-4H-pyrazoio[3,4-d]pyrimidin-4-one but substituting B6-
methylnicotinaldehyde provided the title compound. 400 MHz '"H NMR
(CD;0OD) & 8.38 (d, /=2.1Hz, 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), 4.094.05 (m, 2H), 3.78-3.57

20 (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). MS: (M+H m/z 408.2).

EXAMPLE 80
8-[(38.4S)-4-methyl-1-{[6-(triflucromethypyridin-3-yiimethylipyrrolidin-3-yl]-1-

25  (tetrahydro-2H-pyran-4-yl)-1,5-dihydro-4H-pyrazelo[3.4-d]pyrimidin-4-one




15

3-net hyl -6-f(3S, 4S) - 4- net hyl - 1- (pyddi n- 3-yl net hyl ) pyrr
w@booditsp28 yl | - 1- (tetra hyd ro-2H pyran- 4-yl) -B¢CT/E2008/001125

hyd ro-4 H pyrazol of 3, 4-dl pvri m din-4-one 1 \N

Fol | owi ng the procedure for the preparation of

6-{(3S, 4S) - 4- net hyl -

[ (2-met hyl pyrimdin-5-yl)methyl]pyrrolidin-3-yl}-1-(te

trahydro- 2H pyran-4-yl)- 20

1, 5-di hydr o- 4H- pyrazol o[ 3, 4-d] pyri rni di n-4-one but

substituting 3-nethyl-6 -107-

[(3S,4S)-4-nethyl pyrrolidin-3-yl]-1

-(tetrahydro-2H pyran-4-yl)-1 H pyrazolo[ 3,4 WO

2008/ 139293 PCT/ | B2gfi8/ 001125 -116

d] pyri m di n-4(5H) -one and ni coti nal dehyde provided the

title conpound. 400 - "H NMR (CDC13) 5 8.53 (m

2H), 7.83 (d, J =7.9 1H), 7.36-7 (m 1H),

4.74-4.68 (m 1 H), 4.12-4.07 2%0@32779 3.76 (m 1

H, 3.68-3.65 (m 1 H, QZ%VEZ (m/2H), 3.47 (s, 1

H, 3.34 (t, J = 8.7 Hz, ‘ 0 = 9.9 5 Hz,

1H, 2.82-2.80 (m 1 H), 2 61 2 1 H), 2.54 (s,

3H), 2.42-2.28 (m 2H), 1.95 (t, = 8.7 H, 1 H),

1.87- 1. 78¢(iBui "%er:&oc%gur@%r tP\e'prgpalanHﬁ of%dgis A4-mbtMinH -

TS)Z j[?%%@ézwqpﬁw idigrS- YI)(gwethyl]%yrrohdln 3- ;X} 1- tetraﬁwgié’)’ro 2H-pyran-4-yl)-

i N- 3-V4-&inddrotet pﬂwagamymyﬁmm»émyl) -bul0 1substituting  6-
H ?’g@%ﬁ@%ﬁﬁg\ygﬂ%@%%%‘a% b6 \Xcﬁe'a')th?g%grcoﬁpo%oo 400 MHz 'H
6- [(3\‘8\/1&3)’39&43 )& 8.64 (d, J =17 Hz, 1H), 801 (s, 1H), 7.99 (d, J = 1.7 Hz,

thyqu-gyf 5?3‘&4) g% 2 11l Qts‘?,tdﬁ‘zh r1‘Pﬂ2H1@3&{@@ f-2H)) -3lse-

m' di n- 4( -‘on€ but substltutln

[(3337%@3) -21*-)béﬁi3}|5%4mn%fflhqu* 51843 1), 3.03(d, J=9.9 Hz,
Zl 118 mfwégh@wtzamy@mpmzm)pwm 47 yh) 1, 53642"@0:!(1?71

Bl sl 0 e Bt e) 95 A s

(m  IMyH Wz0822)04 (m 2H), 3.61-3.55 (m 2H),
3.31-3.28 (m 3H), 2. 84- 2,820( flgs1 H) 2.60-2.53 (m
2::')') 62{ 34594@5'4 m%fFBu f1. 4R £ irkiBhzof idRe- 1. 81 (m

20 (bg))_mgm e |d| S-M}fic(tetrahycrg 2H-pyran-4-yl)-1, -dzhydro-zﬁ-?

4Q) - ‘bvl“éliblbwl4rhlpfzr(rﬁd|ﬁmdml pyri midi n-5-yl ) net hyl | pyr roI i
di n- . &

6-
3-
0
t]

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-dinydro-4H-pyrazolo[3,4-d]pyrimidin-4-one but substituting 1-methyl-1H-

20 imidazo[4,5-c]pyridine-2-carbaldehyde provided the title 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



3-yl}-1-(tetrahydro-2H pyran-4-yl)-1
5-di hydr o- 4H pyr azol of 3, 4-dl pyri m di n-4- one WO

wWQ@ 0811299293 PCT/ 1 B2008/ 001125 -117 0 N O &NPCT/IB2008/001125
Fol | owi ng the procedure for the preparation of
6-{(3S,4S)-4-methyl -1- [(2-methy
pyrimdin-5-yl)nethyl]pyrrolidin-3-yl}-1-(tetrahydro-2
H pyran-4-yl) -
1, 5-di hydr o-4H pyrazol o[ 3, 4-d] pyri m di n-4- one but
substituting 3-nethyl-6 5 [(3S, 4S)-4-nmethyl pyrro
i din-3-yl]-1-(tetrahydro-2H pysgan-4-yl)-1
H pyrazol o[ 3, 4- d] pyri rridi n- 4(5H) - one provi ded the
title conpound 400 Mz 'H NWVR (CDC13) 5 8.63 (s,

MH §7sg>§d%239% yﬁ)lgwéxt%g r%”WH)Z'j)mSﬁggf@%@ 4.00-

H), 3308 (§,04H),J3.60-8.58 (z2H)L 3HP (t, 2857 H2, 83), BV (4, HF 9.9 Hz,
2.71 gﬁkggd(ilz 892@5‘1'}{)0@%28“?7 (i, iy 22485§4é 6 3m, %3;56 2.27 (m,

2.48-

1. 87- 2HBO2.( B2 13HM, 1h) 19884, 7%Jm—2'7| 11|2|§ daHi SHIMMP
m g 4@z RPMPLE 94

6-f(3S, 4S)-1- [(6 met hoxypyé)&Aq\thlEsszyl)net hvl | -4-nmet hyl p
i’f{?'e-' 434 gy 3R ¥l 1):4-methyloyrrolidin-3-yli-1-

rocedure for the preparatlon of

+§ (3S, 4S) - 4- net hyl -

(2-met hyl pyri m di n- 5 yI)msthyI]pyrro in-3-yl}-1-(te
r ahydr o- 2H pyr an- 4- ym,

1, 5- di hydr o- 4H pyr azol o grg/rlnld =~ 4-one but
substltutlng 3-nmethyl-6- [(3 t hyl pyrrol
idin-3-yl]-1-(tetrahydro-2H pyran-4:iyl)-1

H pyrazol o[ 3,4 WD 2008/ 139293 PCT 82008/ 001125 -118
djpyri m di n-4(5H) -one and 6-net hoxyni coti nal dehyde

rovi ded th itle
P lf':ol?i‘owling the procedure for the preparation of 6-{(3S,4S)4-methyl-1-

P
6
[
t

[(2-methylpyrimidin-5-yl)methyl]pyrrolidin-3-yl}-1-(tetrahydro-2H-pyran-4-yl)-
1,5-dihydro-4H:pyrazoIo[3,4-d]pyrimidin-4-one but substituting 1,3-dimethyl-
1H-pyrazole-5-carbaldehyde provided the titie compound. 400 MHz 'H NMR

20 (CDCI3) & 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
Mz, 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, /= 6.6 Hz,
3H). MS: (M+H m/z 412.2).

25 EXAMPLE 83
(a) 1-cyciobutyl-6-[(3,4-trans)-4-methyipyrrolidin-3-yil-1H-pyrazolo[3 4-

dlpyrimidin-4{5H)-one

o]

»«T\ | \ X
AN N4
M b



conpound. 400 Mz 'H NWR (CDC13) 5 8.03 (d, J = 2.1
Hz, 1H), 7.69 (dd, J =18.7, 2.1 Hz, 1 H, 6.78 (d, J

Wo2@8434de3 1 H), 4.74-4.68 (m 1 H), 4.13-4.07p¢1TB2008/001125

2H), 3.89 (s, 3H), 3.70-3.

0-3.67 (m 1 H), 3.59-3.51 (m

2H), 3.32 (t, J =8.7 Hz, 5
H, 2

9

1 H, 2.97 (d, J = 9.9 Hz,
1 H, 2.79-2.77 (m 1 .54 (s, 3H), 2.53-2.50 (m
1H), 2.41-2.29 (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 niz
439.2). EXAWMPLE 95 6-{(3S, 4S) - 4- net hyl -
1-[ (6-met hyl pyridin-2-yl)met i8St pyrrolidin-3-yi}-1 10
(tetra
hydr o- 2H pyr an- 4-yl ) - 1, 5- di hydr o- 4H pyrazol o[ 3, 4- d] pyr

i m di n-4- GRgowifly fhe d?!uc'é'dlh:r@' 'f&W'tﬁkQ Eﬁéﬁarﬁﬁ&ﬁe@l‘u@[ dPhs)4
the preparation of 6-{(3S,4S)-

[ (2- nee |pkﬁry?“ide§1Y'h1 getﬁhydro H- pyran-4 yl¥1H -pyrazolo[3,4-
) met h@qb}rpwlhal SHehione 3- ylb}n 1- (§L&>tsrtamgdr 0- @tce PMtTaas)- YoaHzyi=4-

subst PENE PRI B AT iRl f L S BB ot

6- Fret dnel pPGerd tha titetoyibout. oAB0d4 e PHOINR tGQzOchﬁpﬁ)QihCS 1H),

400 %‘%s #W_;( 33 5&?} 9@8%571 (n. Hh; Z4§grg %k&)
7 5 FeH), 1142, (M4 38 B- M M*(“rmle“lﬁfz 4.13-4.08 (m 2H),
3. 99- (%)25 (m 1 H)-c c%bl?t Il6'3-§tréﬁ8 41mé'01 - @girﬁiﬂﬂn-s-

2l_|)a t! )
1 H, i 2 02 : : L%]’:'e-(s,
20 3H) . 2. 44.2 29 (mMEBL) . 2.08.2.03 (m 1 1,

1.91-1.82 (m 2H), 1. t, J=7.1 Hz, 3H. M5 (MH

mz 409.1). EXAMPLE 96

6-f(3S.4S5)-1-(4-fluoro vi)=a- rreth)%yrrolldlnSyll
-1- (tetrahydro-2H pyran-

4-vl)-1, 5-di hydro- 4H-pyrazo|of3\4 \rlmd|n4oneV\D
2008/ 139293 PCT/ 1 B2008/ 001125 - 9 Ab5 ., | M h

g‘(ﬂ{ l( g\évl 2%55 Bv%wstr ﬁ%?ygo%rec?ﬁr% gor r}éﬁi R par |gr§ % B- {R’»S 48)-4-methyl-1-
pyr i i2emethBpyimidetiw)metyilpyoblidih-Bry3-1ytekraydré-@ Hpa rapet-wi)- 2
H pygaﬂdlﬁy&fé-ﬁhpgrazolog 4- T]gyrﬁmcajw—zt one hut subs |tutin% 1-cactobutyl-6-

\__/

dr o- m di n-
subst{ ﬁﬁdﬁrﬁbt‘l-g@éﬁymrohdm -3-yl]-1H- pyrazolo[3 4-d]pyrimidin-4(5H)-one

15  provided the title compound. 400 MHz 'H NMR (CDCl;3) 5 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).

20 EXAMPLE 84
6-[(35,4S5)-1-(2.1,3-benzothiadiazol-5-yimethyl

(tetrahydro-2H-pyran-4-yl)-1.5-dihydro-4H-pyrazolo][3.4-d]lpyrimidin-4-one




5 cyanobor ohydri de and 4-fl uorobenzal dehyde provi ded
the title conpound. 400 MHz 'H NWR (CDC13) 5 8.02 (s,

WO 2048/1392986- 7. 33 (m 2H), 7.05-7.01 (m 2H), PCBB2408/001125
(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 H, 1H, 299

(d, J =9.9 Hz, 1 H, 2.85-2.83 (m 1 H, 2.60- 2.55
(m 1 H, 2.45-2.30 (m 3H), 1.99-1.82 (m 3H), 1.20
(d, J =7.1 H, 3H. 10 Ms: (MtH mz 412.1). EXAMPLE
97 (a)

6-f(3,4-trans)-1-benzvl -4-et k0pvrrolidin-341-1-(tetra
hvdr o- 2H pyran- 4-vl ) -

1, 5-di hvdr o- 4H- pyr azol of 3, 4-dl pyri m di n- 4- one

Fol | owi ng the procedgre for the preparation of
6-[(3,4-trans)-1- benzyJ,\15

4- et hyl pyrrolidin-3-y 1-(tetrahydro- 2Hpyran-4-yl)-

1, 5-di hydro-4H pyrazqg
substituting(34tran et 1- bengyl/- 4

nmet hyl pyrrol i di ne- 3- car boxy ate p,I‘OVIdedthetIHe
compound. 400 MHz 1H NMR ( 8, 02 (s, |1
7.40-7.26 (m 5H), 4.78 (m 1H) -4.09 (m 2H)
3.82-3.804 (m 1H), 3.65-3.54 (m/ 3H), 3.35 (t, J =

8 3 Hz, 1FbljowshgOBe (pocedlreJorth®.eddratiod of)p;{(38,ED-42mehyl-1-

(m ZL{%T%@H@@% H&yﬁggrroﬁgé%(ﬂget% n@ri 2%&%5&92@
(t, J1.5dinydroidi-pysadplolvBdIpy(WEIA-4¢ne 408. 19ut (b) substituting
6 4 ( %né@f): iz, Q@{Havelzor@ RENA IR EO bicdidBd nevlite donfgothg.alo

dro- pyran-

e dWH%d'ﬁcB“W%)W@z%IWFQJ s e BORROD. U Rk ViS® (5. 1)
2008/ 7130203 =RGTH4 BROOSEOQTE2H, 1+)L 201 TH0es (m, 2H), 3.96-3.92 (m

0 L (3 LieANSe v ARDZ¥ ko 3153 Y 2RY "4 8 () ”s%@( it £b§{

rahyd
pyr ant 46\ hiz, 11H5- @i8sy2i8DdHH)y r’etee? 63 8nAathdl] p341-akai(m. 4H),

Of o e, o0 0,9 sk -
to prioviaeny e%ﬂ"ﬂ M&EEr2-Vanal ytical : AD col um,

Mobi | e Phase 85/ 15 Hept anekEM@tlE 8FTR = 12. 896. 400 VHz
1H NME: eth 18 Qdoxasin-21 DelidinZ dro-2H-

, 4-d] pyr| i\n- 4- one but

J 99Hle) 286(m1 ,248232(m
3H), 2,20 (m 1 H 7(m10 , 1.63-1.58
(m 2H), 1.50-1.49 ( (t, 7.1 Hz, 3H).
MS:  (MrH miz 408.1).

l
l

1 Following the procedure for the preparanon of 6-{(35,4S)-4-methyl-1-
[(2-methylpyrimidin-5-yl)methyl]pyrrolidin-3-yl}-1-(tetrahydro-2H-pyran-4-yl)-
1,5-dihydro-4H-pyrazoio[3,4-d]pyrimidin-4-one but substituting quinoxaline-2-
carbaldehyde provided the title compound. 400 MHz 'H NMR (CDCls) 8§

20 11.57 (brs, 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 =



EXAVPLE 98
6-[(3S,4S)-1-(2-fluorobenzyl)-4-nethvl pyrrolid

WO 26084392493 1- (t et r ahydr o- 2H pvr an- PCT/IB2008/001125
4-y1)-1.5-di hvdro-4H- pyrazol of 3, 4-dl pyri m di n- 4- one-on
e R 15 F/NNI,IN/ Followng the procedure for the
preparation of 6-{(3S,4S)-4-nethyl-1-[(2-
nmet hyl pyri m di n-5-yl)methyl ] pyrrolidin-3-yl}-1-(tetrah
ydro- 2H pyran-4-yl)-1,5 25
di hydr o- 4H pyrazol o[ 3, 4-d] pyri m di n- 4- one but
substituting sodium cyanobor@hydri de and
2-fl uorobenzal dehyde provided the title conmpound. 400
Mz 'H NVR (CD30D) 8 7.98 (s, 1H), 7.47-7.42 (m 1H),

7.33-7.26 2 7.18-7, 1H), .4,08-4.04
20y, 088 (D) 280 gy 30PN esoatIleesos 2
PCT/ 1282008/100,1225 (s,-1H2,11.82-2B4 2m9OZH)( M.234(H) J =2.169z, BHH2MS:

 2.40-2.19 3H), 1.88-1.85 oH), 1.14
§3], 3‘“":@”6’?% ‘ﬁ‘&'ﬁw) . (rI\T/]s: l(_DI\/H-H mz 412. 1)(m EX;DI\/PLE 99

EXAMPLE 86

5- di hvdr o- 4H pyrazol of.3 din-4-one FF N N

F LI Follow ng the proced for the preparation of
6-{(3S,4S)-4-net hyl -1- . thyl pyri__.
m di n-5-yl ) met hyl ] pyrrQli n-3,yl}-1-(betrahyd ro-2

H pyra n-4-yl )-
1, 5- di hydr o- 4H pyr azol of 3, 4- M%h 1.l n-4-one but
substituting sodi um 10 cyanobor ohydf i and
2-(trifluoromethyl)benzal dehyde provided the title
conmpound. 400 MHz 'H NMR ( CDC13) 10.58 (brs, 1H)
8.01 (s, 1H), 7.79- 7.76 (m 1H), 7.64-7.58 (m 2H)
7.37-7. 34Fqinving g prbc8B+d forahe pepdratin of a-((B3-48)48ngthyl-1-
' K i in-5- I i “3-V|¥ -é 3 rbni- '3
i M%hﬁ%?"ﬁ%?a@m?%nv'%ffgg@%wémg’h%%@f* Py T
1 H j,S@lM%Q:py(aﬁ?Io@ﬁ)-q]pm n4$-opg b (sHt?stlﬁ_ tlpg’ quinoline-4-
rln-( 912%58@%9& Zblidedl iR 1titledeombotnd,. LobizvHBHH. NMB (k) 5
z ,

10.681(gr's, 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 =

20 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, 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). MS: (M+H m/z 445.1).

EXAMPLE 87
25  6-[(35.45)-4-methyl-1-(pyridin-2-yImethyl)pyrrolidin-3-yi]-1-(tetrahydro-2H-

pyran-4-y|)-1,5-dihydro-4H-pyrazolc[3.4-d]pyrimidin-4-one

” c
e §

o}

4} - 1- oy A )
[ 3 4-dl pvrim




EXAMPLE 100 6-f(3S

4S)-1- (2. 4-di fl uorobenzvl)-4-nethyl oyrrolidin-3-yl1-1-
w@ t@snahyxir o- 2H PCT/IB2008/001125

pyran-4-yl)-1.5-di hvdr o- 4H pyrazol of 3, 4-dl pvri m di n- 4-

one Ab5 N F N N 20 Follow ng the procedure for the

preparation of 6-{(3S, 4S)-4-nethyl -

[ (2-met hyl pyrimdin-5-yl)nmethyl]pyrrolidin-3-yl}-1-{te

trahydr o- 2H pyran-4-yl) -

1,5-dihydro-4FprrazoIo[3,4-d£pyr|n1d|n 4- one but

substituting sodium cyanoborbRydri de and

2, 4-di fl uorobenzal dehyde provided the title conpound.

WD 2008/ 139293 PCT/ | B2008/ 001125 -122 400 MHz 'H NWR

( CDClS) 518 leogrlﬁlon Jor HB-;(39 4 80%- %eﬁ@lp@rﬁbéld%fﬁ yl}-8.(18Paar6DH-

g m anoran-g y@j Haoysegopgﬁrq Q]pthmmg-%ii—{)ﬂne h\ygcoggn ;Hqgg %’?989)
H), 3|n0@m€ed1,ylfe}mem91e5 elzmL)l wi ,addeB@-Rri8B damaldehide (1.63g)

121 plpwes S soefe 6 Bl oo fBady et My besao)

EXANVPLIE reggtion mlxture was stirred for 20 minutes at ambient temperature and

I6 f(( eﬁéaeﬁlwmzar%@wmbﬁnmbm -<brBA . hYitHaYfeb&tloh Oinitude Was
- 1- etra

pyr arRHs{Ad) o PH WiNSAYaied Bed/T JiLgiParase S0!diqay PYHRCIEA Fx vith

one b atérateldhdFdviet mmnmgnbﬁurprsofmd Ufiiterefdcandt dv@centrated to
r epar. at - 4- _1- _ .

[ ST PR hentts RoEadi TR oad e dissonp ey erqie

t‘r(ah)qmd(yﬁerLM/H@Memylwe)ate was added and stirred. The white solid was

1,5- (Hn@héqré?m4é%erayteaar9¢@e[ 3, 1-’cbgcufnb{é &.m %mp&men@s BWinydrogen
substitutin ium

3 o SHSD 80 A BN e N IGIERG-L h 648 P8 (EofBoLmER (5. 1H)
400 W27 bt WRH CRG33y, b= 890z, (8), 724} 7.1&/(mAH)d4.833. 8 (&,

T, st hothiges %%Zm%'%%?ﬁ;a e zeoéfﬁ’%
(1r5s1 3H)., 3303@ (H), 20878 17 H2 66 IMH)H), 2.4572.28(m 13K, 2. (m
m23 1 20149
A 42]15#)1 93195%3g'_|)2@)0 1(26 J‘-")Mr?z %ﬁa. m&9 1@1?&:’ k%s.zz.

% {m 2L s
7.1 Hz, 3H). EXAMVPLE 1 “EXAPLE 63
(a)  5-amino-3-methyl-1 (tetrahvdro 2H-pyran-4-yl)-1H-pyrazole-4-

carbonitrile

20 c
Following the procedure for the preparation of 5-aminc-1-(2-

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

pyran-4-yl)hydrazine and 2-(1-methoxyethylidene) malononitrile provided the

titte compound. 400 MHz 'H NMR (CDsOD) & 4.20 (m, 1H), 4.05 (m, 2H),
25 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-amino-3-methyi-1-(tetrahydro-2H-pyran-4-y!)-1H-pyrazole-4

carboxamide



20 (a) 5-am no-1-(tetrahvdro-2H-thiopyran-4-yl)-1

H pyrazol e-4-carbon itrile NC HJ bs Follow ng the
we@emsasieee for the preparation of 5-am no-1-(2PCT/IB2008/001125

nmet hoxyphenyl )-1 H pyrazol e-4-carbonitrile but

substituting 1-(tetrahydro-2H

t hi opyran-4-yl)hydrazine provided the title conpound.

400 MHz 'H NVR WD 2008/ 139293 PCT/ | B2008/ 001125 -123

(CDC13) 3 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. (MH

mz 209.1). (b) -113-

5-am no-1-(tetrahvdro-2Ht hi opyran-4-yl)-1

H pyrazol e-4-carboxamde O H h 5 Follow ng the

procedure for the preparatign of 5-am no-1-(2-

met hoxyphenyl) - 1H pyr azol e; boxam de but

substituting 5-am no-1- p

(tetrahydro- 2H-t hi opyr an- 4-%l") -"LH pyr azol e-4-carbonitr

ile provided the title conmpound—400 MHz 1H NWMR

(CDC13) 3 7.67 (s, 1H), 409397(m1|—|) 2.89-2.82

grl\r/I]+H2rl;1|), 20%%% &R (B?()c%!j)re r Lhp2. piébatdfon 4t - 5 MRino-1-(2-

6- f(SEeth@)ypieW@ﬁnyf%DWeﬁWP%ﬁF‘rdﬁl j Bt substituting  5-amino-3-

i n-3- Métﬂyl-’h (dtr@hyo%lﬁqu@raahl-ylmmbyré@dkﬂrcarbomtnle provided the

vl ) -1, 5-di hvdro- 4K pvrazol of dl ovri

0 N 1 PIPPGH MO pFORLA LA (70 B dFhr SEBGR. EF)
6- [(Sasbtmam» d1benBH)- 218 dn,rehhyl. 77 (m, 2H) MS: (M+H m/z
pyrroj2 n 3-yl]-1-(2-net hoxyphenyl)-1, 5- di hydr o- 4H py
razol oF ‘4- d]p ri md| n- 4- one but substltutl ng

5- am(ﬂ)o-l S4B Hvkenay-AEm ety IRy Pr3 ethyl-1-(tetrahydro-2H-

(3S, y y

3- carboxyl ate provide he ti];l e compound. 400 WMHz 1H
NVR (CDC13) 8 8.02 (s, 1H), \7 26 (m 5H),
4.60-4.53 (m 1H), 386383( 3.65 (m

el
: oY

Following the procedure for the preparation of 6-((3,4-trans)-1-benzyl-
4-methylpyrrolidin-3-yl]-1-(2-methoxyphenyl)-1,5-dihydro-4H-pyrazoio([3,4-
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-benzyl-4-

15  methylpyrrolidine-3-carboxylate provided the title compound. 400 MHz 'H
NMR (CDCl;) 8 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, 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-[(35,4S)-1-(3-fluorobenzyl)-4-methylpyrrolidin-3-yl]-1-(tetrahydro-2H-pyran-

4-y|)-1,5-dihydro-4H-pyrazolo[3.4-dlpyrimidin-4-one




20 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
W@ 20843903 1.62 (m 2H), 1.20 (t, J = 7.1 Hz, B¢d1B20048101125

(MtH m z 410.2). WD 2008/ 139293 PCT/ 1 B2008/ 001125

-124 EXAMPLE 103

6-f(3S, 4S)-1-(2- net hoxybenzyl) - 4- et hyl pyrrolidin-3-yl

| -1-(tetrahydro-2H

pyran-4-yl)-1, 5-di hydro- 4H pyrazol of 3, 4-dl pvri m di n- 4-

one A05 ftN 5 Fol  owi ng the procedure for the

preparation of 6-{(3S,4S)-4-n¥thyl -1-

[ (2-met hyl pyrimdin-5-yl)methyl]pyrrolidin-3-yl}-1-(te

trahydr o- 2H pyran-4-yl) -

1, 5-di hydr o-4H pyrazakd[ 3, 4-d] pyri m di n-4-one but

substituting sodi um cyano bor ohydri and
2- met hoxybenzal dehyde provi t he e compound. 400
MHz 'H NWVR (CDC13) 5 8.00 1H), 7729-7.22 (m 2H),

6.92-6.88 (m 2H), 10 4.8 X/ AmH), 4.14-4.08 (m
2H), 3.93 (s, 3H), 3. .69 ( /" 3.62- 3.54 (m
2H), 3.34 (t, J = 8.7 M .01 (d, J =9.5 Hz, 1

D o7 e laharbe sihedle 9 5d Bepaddd o sy
m z 4@4meafhy pEXANPISE | ethylgyrrolidin-3-yl}-1-(tetrahydro-2H-pyran-4-yl)-
6-1 (31% é.ﬁ}?{agg?»pwa%ﬁa@w%m ihzdorizet By PXLEQhdtHS N Ssdflm

py‘fl aMaﬂ%PI°5°¥1idr5’edF’Fﬁ/ér%°@PPWWS%’IeoFPVSV‘Qe%II"[tﬁ/r" Hericamaound.
one 400 Nret oW (Ebei,ps @adiere) fogs-vhe (B ap@rati-enroqh,
Gyi |{ 3?—@ ﬁ%%?ff@kﬂ ! 6 8. %5?% 1H), 4.83-4.77 (m, 1H), 4.14-4.08
pyr r @i BHN-3B0yA. 77 (s, (121t 3.6 g A4 om 231, By3aaft- 4= Ble H20tH), 3.01
5- dij hydrepg 45 F?ML%%' ?éé”é@or o y£ 's?“éf%' ?Hg NG LW (m, 3H),

subst I'tuting sodi Um cyan
31nnet1w§xwewz BraehsE. HF dvii "d:?eéHi héSt M*IHsm/@o‘h’;?o‘Und
400 MHz 'H NWR (CDC13) a BxAdr(sSeolH), 7.27-7.21 (m

1H), ef 3%6&56 193, SQdNuoro%bhzvl)& ﬁi&thmdvrroﬂidm 3yl h’EtrahlﬁdrH)ZH-
482r 4. 'Hpn-4-on85 (s, WO

15 Following the procedure fc;r 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]pyrimidin4-one  but  substituting sodium
cyanoborohydride and 3,5-diflucrobenzaldehyde provided the title compound.
400 MHz 'H NMR (CDCl3) & 8.03 (s, 1H), 6.93-6.90 (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,

), 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).



-125 3H), 3.79 (s, 1 H, 3.62-3.54 (m 3H), 3.39 (t, J
=87 Hz, 1 H, 3.00 (d, J = 10.3 Hz, 1H), 2.81 (m
wdabk)os 12288 (m 1H), 2.42-2.28 (m 3H), 1.94-1.8Cr/(Be08/001125
3H), 1.20 (d, J 7.1 Hz, 3H. Ms: (MtH mz 424.1).
EXAMPLE 105 5 6-{(3S, 4S) - 4- net hyl -
1-f3-(trifluoronethyl)benzyllpyrrolidin-3-yl}-1-(tetra
hudr o-
2H pyran-4-vl)-1, 5-di hvdr o- 4H pyrazol of 3, 4-dl pvri m di n
-4-one Ab5 O Followi ng the procedure for the
preparation of 6-{(3S, 4S)-4-nttshyl -1- [(2-nethyl
pyrimdin-5-yl)nmethyl]pyrrolidin-3-yl}-1-(tetrahydro-2
H pyran-4-yl) 10
1, 5-di hydr o- 4H- pyr azol o[ 3, #) ¢4 di n-4-one but
subst ki ad , Suh s GHARABERAMMEIL 5 - BAh. 3-yli-1.(tetrahyaro:

3- (trrffuooromet o OVI aed tne

c onpoZit@yrandey hp-d b repdiR -puEEcoi? in nel ’
7.68-7.63 (m 1 H), @&J.55-7.51 (m 3H) 4.84-4.76 (m
1 H, 4.14-4.08 (m 2H), 3.87-3.84 (

3.71-3.69 (m 1 H), 3.62-3.5 2 .36 (t, J =
8.3 H, 1 H, 3.01 (m 1 gﬂz 86 m 1H)

: : : : (n@)\?’el 98-1.83 (m
3H), 1.21 (d, J:6.63H). WE; Hmz 462. 1).

{
ne

6-f (3S, 4S) - 1- (26-di f 1
ylI-1-(tetrahydro-2H :*
PVE an- 4- yF9loying. e vefeduraHoplie £renacation £f G- 4 Hirdmathy-1-

onedi [Elﬂémylﬁ%rﬁylﬁ%z@ﬂnfeﬁr@ {18y 8l YLy 1dtdirafy @OLH-SfarbZ y -
F 20 éure for the R gpar atbsptn of

6-{(3 %?WR_‘%EM[]%O%;S E_F SIHENRY e ituting  4-

pyr i nirdioroBetly)epzdigetypy providedine-t8e yopdungt 406 MizdHONMR

H-py I

f’bﬁcf' ¥ 84?_?% razo|62[§59 im ZH)) 751749 (m, oH). 4.83-4.76 (m,
slﬁbsﬂll‘t u14|1ﬁg1 QP g, %9&ﬁ@6émo d 3 3. 8hdn, 1H), 351 3.54 (m,
2, 6- dipf lw‘;o enzal dahyds, Boovs ded gtshﬂztml ez@s:mseqmdm,

(Coceh'-5% i P °%1$%§5323 90 Moty By
(m 181182m2H 119 (d, J = 7.1 Hz, 3H). MS: (M+H m/z 462.4).

EXAMPLE 92
15  3-methyl-6-[(3S.4S)}-4-methyl-1-(pyridin-3-yimethyhpyrrolidin-3-yl]-1-

(tetrahydro-2H-pyran-4-yl)-1.5-dinydro-4H-pyrazolo[3.4-dlpyrimidin-4-one

o
IsliR®

o
®

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)-
20 1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin4-one but substituting 3-methyl-6-
[(38,4S)-4-methylpyrrolidin-3-yl]-1-(tetrahydro-2H-pyran-4-yl)-1H-pyrazolo[3,4-



2H), 4.83-4.75 (m 1 H), 4.13-4.08 (m 2H), 3.91 (s,

2H), 3.62-3.54 (m 2H), 3.34 (t, J =8.3 Hz, 1 H),
WS206/169493J = 9.5 Hz, 1 H), 2.80 (m 1 H), 2.6EC1/1B2008/001125

1H), 2.40-2.27 (m 3H), 1.99 (m 1H), 1.91-1.83 (m

2H), 1.16 (d, J=7.1 Hz, 5 3H). Ms: (M+H miz 430.1).

EXAMPLE 107 (a) 6-f(3S

4S) - 4-et hyl pyrrolidin-3-yll-1-(tetrahydro-2H pyran-4-y

l')-1H pyrazol of 3, 4-dl pvri m di n-4(5H)-one IN 10

Fol  owi ng the procedure for the preparation of

6-[(3S, 4S)-4- -116-

met hyl pyrrolidin-3-yl]-1-(tetrahydro-2H pyran-4-yl)-1

H pyrazol o[ 3, 4- d] pyri m di n-4(5H)-one but substituting

6- [(‘Ibﬁzy‘hﬁ)ldlﬂ%t%@n%% ftd ﬁk@%a@)ﬁﬁ{d@'dr&vd&dahe tltle co ound 400

tetrahydro-2 ran-4- %% I o- razo
I o[ 3, MEz | PMRICR G 4- 8%% mp?("ﬁ’v? @, tfhe7?¥‘lz &ﬁ%%@ﬁdm
400 M’F'éo g['MNNE%s g@oﬁ»gox 1548070% esy), 3lAd)3 .76 m; 41%%72 6833, 62
(" 1, 358338 .5y b Thr P g 26 5 32 0
H)s HAHIH(N2.82-21dp ( m2182 226122757(rm m-)) 2.54 (DGH). BF2-Rg (m
6 7 7
ﬁ P%H‘J &?)Hz ]1H§1a(g”%; p 1?3((39(9 = 7Y Bz, Bt ms:

4S) AMeHmYE - 4119f2()5 met hyl pyr azi n- 2 yI Yynmet hyl | pyrrolidin
-3-yl)-1- 20 EXAMPLE 93

(tetr @ﬂww‘_ﬁmwmmwﬂwmmmm
quvrl m din gneﬁl—l— B%r aB-E 4 r? 15- di hydr o- 4H pyr azol of 3
~N ~N N To a solution
6 [(3S,4S)-4-ethyl pyrrol |diR -1-(tetrahydro-2H
pyran-4-yl)-1 H pyrazol o]\3, A\d‘ A'i m di n-4(5H) - one
(4.4g) in WO 2008/ 13929 PCT/ 1 B2008/ 001125 - 127
di met hyl f ormam de (62 nm¥)—was ad@ acetic acid (2.4
m.), 5- nmethyl pyrazi ne-2-carbald de (2g) and sodi um
tri acet oxpdnowinbydhe i plecedufe 26Q) the Theepaestohi @h B(BSIHSI-4-

if’;\:rcrere%lyf%rﬁ'@ncﬁ&&lq% %Wdrc{ rr_g?rrg E'Lsi{?dl u%?)y@o;r ‘bonat e

sol udipynmidiex4 (PHEereIb@xsuBstititng SriESAE) eneenetomeigpyrrolidin-

a5 ed_ it RetiRON@St}n a8 BHE Rk 4-ii-h BRgEroaddlpyrazolo]3 4-
d]pyrimidin-4-one provided the title compound. 400 MHz '"H NMR (CDCl3) &
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).

20 (b) 3-methyl-6-{(38,4S)-4-methyl-1-[(2-methylpyrimidin-5-yhmethyllpyrrolidin-
3-yl}-1-(tetrahydro-2H-pyran-4-y|)-1,5-dihydro-4H-pyrazolo[3.4-d|pyrimidin-4-

one



concentrated. Purification via Biotage MPLC
chromat ography eluting with 1- 4% net hanol / net hyl ene
w@hiosnsates 0. 5 % sat urat ed amoni um hydr oxi de PeCDIB2desA01125
the title compound (3.9g). 400 MHz 'H NWR (CDC13) 5
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), 10 3.79-3.75 (m
1H) , 3.60-3.53 (m 2H), 3.40-3.32 (m 1H), 3.10-3.08
(m 1H), 2.94 (m 1 H), 2.63-2.57 (m 1 H, 2.53 (d,
J =7.5Hz, 1 H, 2.37-2.18 (m 4H), 1.90-1.83 (m
2H), 1.67-1.60 (m 1 H), 1.54%1-47 (m 1 H), 0.95-0.92
(m 3H. M (MtH nmz 424.2). EXAMPLE 108 15
6-((3S,4S)-4-ethyl-1-f(6-net hoxypyhdi n-3-yl) net hyl | pyr
rolidin-3-yl}-1- (tetrs
hydr o- 2H pyran-4-yl) -1, 5-di hydro- 4H pyr azol of 3, 4-dl pyr

i mdin-4-one fl1lb5 Follow ng t \ cedure for the

preparation of 6-{(3S, 4S)-4- rre\ﬁ?
h

[ (2- et hyl pyrim din-5-yl)nmg yr 1din-3-yl}-1-(te
trahydro- 2H pyran-4-yl) - %
1, 5-di hydr o-4H pyrazol o[ 3, 4>d] pyri mdi‘n- 4- one but

substituting 6-[(3S, 4S)

et hyl pyrrolidin-3-yl] (tétrahydro-2H pyran-4-yl)-1
H pyrazol o[ 3, 4-d] pyri m/%}‘r 4(5H) - one hydr ogen

chl ori de, Fslatingriheaersdoredhy thei iepzaafipnaf 6-{(3S,4S)-4-methyl-1-

et hoy memhk}gﬁﬂdf(}*Wtkﬂngqﬁg 3313(31 it G S AIPRYH-)-

8. 02 1.§-diydigydH-nyraeglops, “’rflp(!wi“'dt[’wne é’“?ss%baf't“% ﬁ'&@y'ﬁ

gizsg Zl{ws 49 BRrethyBarrdiiom-3l)1-( 7teél)tralw;ac:iré ZLQp)(rdiﬁ; - H- py;razolo[:s 4-
> e ciilong doyse’ yieyidodgblng. %R ,MZT%E”‘MR

(m " ACHG)s) 2. 853 (s 2H), HJ4-4BB40, 2H28. ('nd OB Y, 21, 2T6R631(m

08L 2 Q

i 128]711%9#@38% @:H\ﬁfg% § @@ﬁ%%ﬁ@ééﬁ %’@Qﬁléﬁé 2.85-

= 7. R3F(M3H). 2 RE5AE! (IBGH LE4§6F dm[ ?H

SAS) -detthyl=-8.1 Hz( M1 i1087-180 Zm- 3H), 1.19 (d, J = 7.1 Hz, 3H). MS:

nmet hVINP %{Z Jlj‘%-)'n' 3-yl]-1- (tetrahvdro 2H— 5

pyr ar! di hydr o- 4H pvrazol of 3. 4-dl pvhm di n-4-0
ne A5 NN EXAMPLE 94
B-{(3S.45)-1-[(B-methoxypyridin-3-viYmethyi]-4-methylpyrrolidin-3-yl}-3-methyl-

1-{tetrahydro-2H-pyran-4-y)-1.5-dihydro-4H-pyrazolo[3 .4-d]pyrimidin-4-cne

ile
(.
|

NN

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]pyrimidin-4-one but substituting 3-methyl-6-
[(35,48)-4-methylpyrrolidin-3-yl]-1-(tetrahydro-2H-pyran-4-yl)-1H-pyrazolo[3,4-



To a solution of
6-[(3S,4S)-4-ethyl pyrroliidin-3-yl]-1-(tetrahydro-2H
w@yo0an3«syl ) -1 H pyrazol o[ 3, 4-d] pyri m di n- 4( 5SHeDIB2008/001125
hydrogen chloride (51 ng) 1in acetonitrile (1 nL) was
added potassi um carbonate (88 ng) and 2 10
(brononet hyl ) pyri di ne hydrogen brom de (40ng) and the
reaction mxture was heated at reflux for 72 h in a
sealed vial. The reaction m xture was concentrated
onto silica and purified via Conbi Flash fl ash
chromat ography to provide theigtitl e conpound. 400 MHz
"H NWVR (CDC13) 5 11.50 (brs, 1H), 8.63 (dd, J = 1.7,
0.83, Hz, 1 H, 8.02 (s, 1 H, 7.70-7.67 (m 1 H),

140 Lty Fiierd, %y RercufCafpdnyl otiflasg e e

H) . 3cBpBNE34QMMH2 I NMR GIDq0) § 803 (7 Jg 24 Hz11HY) 7. es (@7 J
_851911%2;? ]é_l)al—f)dz g?g?H?on-érﬁ 741Jr')58Hr;’1 ?ﬂy%%& d?"@m

1.65 54-1
(m " 124), 389da. M), 330267 (0, ). %q%aswgn %h\)|+|3|3§1§J 87 Hz,

409. 1iH), 207EXAMPRI HA QH), 2.79-2.77 (m, 1H), 2.54 (s, 3H), 2.53-2.50 (m

oy B 4?’41,4?%4%2@ 2@2&@“’" 5D, oo -

pyranZMGVW)&m 5 (Mytdlmdz 4BB.pyr azol of 3, 4-dl pyri m di n- 4-
one Ab5 C-_-N WO 2008/ 13R89% ksl B2008/ 001125 - 129

To a éR%S'S;ctSW nﬁefthyl 1-[(6- methyof:yndm 2- yI)methy pyérolricgn -3- Po1 -

o SrlSE 10 2 b ST Rod P ARG
hydrogen chloride (B ng) in dlcloronethane (2 m-)

was added triethyla ny) and

qui noxal oyl chl odde (4U$:EZD+ e feaction

m xture was warned to 5 a ~m1tmmeaﬂneam

stirred for 18h. The reactio ﬁHEIEPMBS guenched

wi th saturated sodi um bi car bonat racted with

met hyl ene chloride, dried wth nmagnesium sulfate,
filtered a@rawmgnﬁ@r@tdcawd forRHE ipfdpaatktib®Bf Bi{BS,4S)4-methyl-1-

- A0

P A e e R R R ST R
400 & dilhjdrdR- oy GO ) 4-GpilrniFi8-44Pe 1206 (Swpstilutily, Sodkim
(% Jcia%o}o%héc!{% a%'a')e §th%|§§gm%§réﬁ% ;?fbol?_sd7th§7t“uz c%%g(:md
(m ZPp M. 3@@2’%@0 € 6 892k 1HR 774 (.= 1H)Hz, 2HBF-20 (4/ =
(M 2H) 17141837 33889 L 87 28D , 14 £83.3.758m( AH), WH34.08 (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,
20 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.4S)-1-(4-fluorobenzyl)-4-methylpyrrolidin-3-yi]-1-{tetrahydro-2H-pyran-

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




1.63-1.50 (m 1H), 1.01-0.88 (m 3H. Ms: (M+H niz
474.2). EXAWPLE 111 15 6-f(3S

wa@ B)os43gres hyl - 1- (pyrim di n-2-yl meth PCT/IB2008/001125
yl)pyrrolidin-3-v11l-1-(tetrahydro-2H pyran-4-yl)-1
5-di hydr o- 4H pyr azol of 3, 4-dl pyri m di n- 4- one \' /N ~ry
n To a solution of
6-[(3S, 4S)-4-nmethyl pyrrolidin-3-yl]-1-(tetrahydro-2H
pyran-4-yl)-1H pyrazol o[ 3, 4-d] pyri m di n- 4(5H) - one
hydrogen chloride (7.75g) 20 (see preparation in step
(a) of Exanple 73) in dinethylformam de (115 m-) was
added iron triflate (900 ny),
2- (chl oronet hyl ) pyri m di ne hydrogen chloride (4.5g),
and cesi um carbonat eg22. 2g) and the reaction m xture
was heated at 60 Cf r 24h. The reaction m xture was

concentrated onto sili geI and purified by flash
chr omat ogr aphy el utin % meg hapol / et hyl 25
acetate/ 1% saturated a i ydr OXi to provide the

title conpound (6gq). 400 (CDC13) 3 12.30
(brs, 1 H, 8.63 (d, J: " 8.03 (s, 1 H,
7.20 (d, J = 5.0, Hz, ,484- .79 (m 1 H),

Y130 4 L at B pﬁ%@g 378‘*@“ WA %%%%%sgow@gw 2
(m g[g%-mefg:quzyrlr'qltiln 53 rTIPtf‘g’I];p-}ZFOlIdIf]_—S-}-}{)} 1 (@t@qurg.zH\.pyfang‘; 9)-

;Z’4611 $Hiny@ro8Br- 2w & (of :m-d]layr*ﬂhldmzi-@?@ 2 b (snbstikutHb sodium

7 5l Qanc%g‘so(h% H%M_él W@%erg@@g%de gpo%qu(uitifompound.

2- ({ (435, B 1}31\mmy¢9@143 f4-80000(s 141}, @tasahad (no 20k §es-dM14m,

vl) - .
o) a 2Dk BT b, 41409 (1, 20 320378y Uy RERRGE) B
enzordiH.r3- et JNBiS’) Hzoﬂ*Hb\Rngﬁgd tJrFeg pHacédur 852033 (MhéH), 2.60-

{ f 4 t 1
|or eparsy anome 255&(3@?)/% ngzaglj éilébnr g\agwgzlon d3Jy 7}1 Hz(:tSH).

2- met yrimd
o i QP iR -y ) -
1, 5-di hydr o- 4H- pyrazol o[ 3gRAdpPpy e M di n- 4- one but

substai Wﬁeﬂwlpwrohdm -3-yl]-1-(tetrahydro-2H-pyran-4-yl)-
et hylRy§ifrd giy! B47 rﬂ.é.ﬁﬂyo%o 2H-pyran-4-yl)-1

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

15 4-methylpyrrolidin-3-yl]-1-(tetrahydro-2H-pyran-4-yl)-1,5-dihydro-4H-
pyrazolo[3,4-d]pyrimidin-4-one but substituting (3,4-trans)-ethyl 1-benzyl-4-
methylpyrrolidine-3-carboxylate provided the title compound. 400 MHz 'H
NMR (CDCl;) & 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,

20 J=9.9Hz 1H), 2.88-2.86 (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).
(b) B6-[(3S.4S)-1-benzyl-4-ethylpyrrolidin-3-yl]-1-(tetrahydro-2H-pyran-4-yl)-
1.5-dihydro-4H-pyrazolo[3.4-dlpyrimidin-4-one




4(5H) - one hydrogen chl ori de, sodi um cyanoborohydri de
and 2- fornyl benzonitrile provided the title conpound.
W@ o@siszod H NVR (CDC13) 5 15 11.68 (brs, 1 H),prSr/iB20¢s01125
1H, 7.68-7.58 (m 3H), 7.40-7.36 (m 1 H), 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), 0.93 (t, J =7.5
Hz, 3H. Ms: (MrH mfz 433.2). 20 EXAWMPLE 113
3-({(3S, 4S) - 3- et hyl - 4-f 4- oxo="0f t et r ahvdr 0- 2H pyr an- 4-
vl)-4,5-di hvdro-1 H
pyrazol of 3, 4-dl pyrim di n-6-yl |l pyrrolidin-1-yl}nmethyl)b
enzonitrile Ab5 N=\ [/ [/ |/ IJ h ~ N W 2008/ 139293
PCT/ 1 B2008/ 001125 -131 Follo the procedure for
the preparation of 6-{(3S, 4S) 44 mexhyl -

[ (2- et hyl pyrimdin-5-y “hyTpyrrolidin-3-yl}-1-(te

trahydr o- 2H pyran-4-yl) -

1, 5-di hydro- 4H pyrazol o[ 3, A-d] pyrim di n- 4- one but

substituting 6-[(3S, 4S)-4- N\

et hyl pyrrolidin-3-yl]- 1-(tefra ydro-2H—pyran-4-yI )-1

H-pyrazol r| m 5H),- one hydr.og

chl ori de, Jé‘odl ugr% ﬂaﬁ%’ﬁ 1%”%‘?‘{ atggl%rc?ﬁ%m}é'y”'1’&é}rahydro'ZH'

f or ﬁydywﬁ‘t-whﬂ Brditydropthtpyrdeado($ hadyrimlde-4ongpourademat®0 was
Md(m)elci o3: rPJchhﬁ Hilf&’cog n{rr?’ Mot?ﬂ!a PHase*Bbi2o -

4. 79 m 1}-2h 4.72

3.82-@ePhy Trm)3-2 teff%/ld§4therﬁnawmer3 fwly('@a' AD=cogimm,

léiz3 M?Bbule@’h@s% Zﬁ19ﬂe&tgmoe/2t|d)1 T(2~71]2-8%67QOOTMH211£;4'§JMR (CDCly)

7- 4 7

(B DSk e T ), 7B 1 hos e e g, 21, g2

(t, B.8047m5 1HE, 3.63B)64 (MS3H|, Mi-Bb (1 2 =438H2) 1H)EXXAMPIOEY 1319

4- ({(3S

45) - 30 Ay 22 F4° ol D: AEFARTASY 28y Panth- VP 4.

|1|der251.)1|1|_63p1\ﬁ83(ﬂ®|2¢-f3 1.50-1.49 (m, 1H) 0.93 (t, J = 7.1 Hz, 3H). MS:

4- dl pwmkimi/gligng@y.vl 1 pvrrolidin-1-vl}methyl)benzonitrile
15

AbS EXAMPLE 98
6-[(35,4S)-1-(2-fluorobenzy!}-4-methylpyrrolidin-3-yll-1-(tetrahydro-2H-pyran-

4-yi)-1 ,5-dihydro-4ioer_azolo[3.4-d1pyrimidin-4-one

15

Qg@
v

Following the procedure for the preparation of 6-{{3S,4S)-4-methyl-1-[(2-
methylpyrimidin-5-yl)methyl]pyrrolidin-3-y|}-1-(tetrahydro-2H-pyran-4-y})-1,5-
25 dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one but substituting sodium
cyanoborohydride and 2-fluorobenzaldehyde provided the title compound.
400 MHz "H NMR (CD;0D) 5 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),



Fol | owi ng the procedure for the preparation of
6-{(3S, 4S)-4-net hyl - 1-

w ¢@dsmeRby/| pyri m di n-5-yl ) et hyl ] pyrrolidi n- 3-pd§iB20¢@1125
trahydr o- 2H pyran-4-yl) -
1, 5-di hydr o-4H pyrazol o[ 3, 4-d] pyri m di n-4- one but
substituting 6-[(3S,4S)-4-
et hyl pyrrolidin-3-yl]-1-(tetrahydro-2H pyran-4-yl)-1
H pyrazol o[ 3, 4-d] pyri midin 20 4(5H)-one hydrogen
chl ori de, sodi um cyanoborohydride and 4-
for rryl benzonitrile provided tfm-title conpound. 400
MHz 'H NWMR (CDC13) 5 11 82 (brs, 1H), 8.01 (s, 1H),

775(tJ=79Hz 7.59-7.44 (m 3H),

4.78-4

3 7 %#319&)% %F%z ?#%2 1%%@94%@@ (393’ g%ﬂ 1% (m. 2H),

3. 31 8129, Um 6.8 Hg, 33. M‘}Q\/l%m(zmdr@H) 2.58 (m 1H), 25

2.37-2.31 (m 2H), 2.25 (mBxpPlEog?- 00 (m 1 H),

i' I?Dl é-{(§§ 4@594 n?é‘ﬂvl 1%2 @ﬁfru% dribtnv)Banziidrolidn- 5&&1%%@36\’&0
H . Z

s 20&321-@9#9\@%@‘!@914 mv{%%%@éﬂ&@@ﬂ@ﬁé_ﬂée CAL

PROTOCOLS The utilit@ of the conpounds of Formula (1),

and the pharnmaceuti cal | accept abl e ts thereof, in

the treatment or preve n |sea es /(such as are

detailed herein) in nm , ns) may be

denonstrated by the 5 t|V|t i n conventional

assays known to one of ordi nary /| n the art,

including the assay described bel Such assays al so

provi dedaFB]WPﬁg th\é/rb%&bwretfbpethacarépélrétioﬁSof @f{(3)1£S)-4-methyl-1-
conpoynds c
ac{nl) vlkj% mgg’y'B?r'%'F'n’égfﬁW%émp%@Wﬁ Sﬁlgmp&eﬁrﬁggwﬁtgm' %er' Yo
9 ( PDES-pihydrhidbi-pyoaaplofi:4-dipytryidbet-ditee  RDES sa@stawn@as sodium
f t P ti .
gfd; Xocﬁ]gﬁ&o@%%%e r.’a‘ﬁd 9?@5}_@%%%)‘% h??é gﬁcrdlaxle é}é%%}%‘ title
The awsmun%a@odﬁmzl%HM&j@chh @6104@ Pfscl”éhrs ®btst ot 7.79-
m cr Oﬁ’/é &k, plpt @%4(7%S&ﬁf2+§637237 £8k NG H),| Ng3-4.788m, 1H),

el RSO S 2%@ @'3% AT B ‘%26**
MM TRI®,2.8Mivh benz azrasdmneH 5 1EDTAG4-2501(M, SHE r28@:2.03

LO0DML DML 1 81 gi%n%hﬁ?’éa J_C%H‘Mz s o

érnatants were stor

-80 C._ [8- 3H) guanosine SEXAVPIL 00 ¢ phoshate (TRK
392, 3 345 {244 ifugrefenz -4 -me iy Byrroligdine3-wi- 1

ass ay, R4 @11 6 3hyEMAT- batdRs 4@m&rl5;dlmhal ning 1.3 M
MyCl 2) such that the fHa wel | concentration was 50

nM Test conpounds
NWI/N

20 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 2,4-difluorobenzaldehyde provided the title compound.



20 were dissolved in DVBO, diluted in DI H20 and
serially diluted in 20%OMsQ 80%20 for a final
w@onsaseat i on of 2% DMSO. For the assay the ROEBB20@8%001125
diluted with assay buffer such that 20% or |ess of the
substrate was hydrolyzed to 5 GW. Each assay well
contained 10 pl of test conpound or solvent, 40 pl of
[3H cGW and 50 pl of enzynme, background was 25
determ ned by a high concentration of a PDE inhibitor.
The assay was initiated with the addition of the
enzynme and carried out at room&enperature for 30
mn. The assay was ternminated with the addition of 10
pl of a PDE9 inhibitor that was sufficient to totally
i nhib j igt [ i gt Tl |
t he agl%l %AFignﬁWFE"gC@?IE SIBCM mgeqégAﬁ%se/a ZP-I @‘@%QS'}@’
pl at edHhet&1-407 §Bd d“f}drqae(%aH ﬁ?%%@&o@@@ %4o<f“ 2H),

>300 gBp(t, Vhery wouns eslo? @, a=\64d HaciHIr eeve. 83c i BBet.86 (m

LSC 0 IO P PR GO, G e LS e

(U : | GB0 Nz 4309): | C50 3 9.46 nM 43 36.4 nM 80 3.72 nM
4624nM44109nM812 8012’58nM45387nM82
Byr

S@S din-3 etrahy&o M. 47

' . ¢ B01P1 i aa st 50 125 nM 87
5.72 nM 11 118 9 n-51 8. 19 nM88 17 9 nM 12 7.23 nM

52 26.0 nM 89 1.70 nM%13 6.61 nM53 7.30 nM 90 11.41
nM 14 26.0 nM 54 14. 7@%?: 6. 69 nM 16.2 nM 55

5.
5.
2.

6.55 nM 92 123.3 nM 8Y nM93 1 24.3
nM 19 2.68 nM 57 122 nM 0706 nM 58 334
nM95 1 3.92 nM

10 Following the procedure for the prep;ration of 6-{(35,4S)4-methyl-1-
[(2-methylpyrimidin-5-yl)methyl]pyrrolidin-3-yl}-1-(tetrahydro-2H-pyran-4-yl)-
1,5-dihydro-4H-pyrazclo[3,4-d]pyrimidin4-one  but  substituting sodium
cyanoborohydride and 4-methoxybenzaldehyde provided the title compound.
400 MHz "H NMR (CDCl;) 8 8.01 (s, 1H), 7.29 (d, J = 8.3 Hz, 2H), 6.87 (d, J

15 = 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 = 9.8 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).

EXAMPLE 102
20 (a) 5-amino-1-(tetrahydro-2H-thiopyran-4-yl)-1H-pyrazole-4-carbonitrile

NC.

Following the procedure for the preparation of 5-amino-1-(2-
methoxyphenyl)-1H-pyrazole-4-carbonitrile but substituting 1-(tetrahydro-2H-
thiopyran-4-yl)hydrazine provided the title compound. 400 MHz 'H NMR



21 34.5 nM59 7.37 nM96 7.13 nM 22 43.6 nM 60 44.8
nM 97(a) 7.20 nM 23 1.32 nM61 7.35 nM97(b) 5.56 nM
wQ40084»200M 62 520 nM 98 7.93 nM 25 9. 07 nM 63pdeB2004/001125

99 12.8 nM 26 11.4 n M64 873 n M100 22.7 n M 27
7.45 nM65 17.1 nM101 7.94 nM 28 6.86 nM 66 18.1 nM
102 19.7 nM 29 12.17 nM 67 9.74 nM 103 15.2 nM 31
23.2 nM 68 36.7 nM 104 3.98 nM 32 5.19 nM 69 30.7 nM
105 3.29 nM 33 6.29 nM70 10.2 nM 106 8.06 nM 34
4.33 nM71 16.1 nM 107 4.33 nM 35 53.8 nM72 40.1 nM
108 3.11 nM 36 5.08 nM 73 6:%% nM 109 4.21 nM 37
3.23 nM74 6.14 nM 110 2.59 nM 38 5.75 nM 75 5.46 nM
111 12.5 nM 39 58.1 nM76 3.50 nM 112 1.37 nM 40

iiASQEMCEZ51134(2N%&137;ésgﬂy &8$?$ﬁamPWﬁF82é@§53an4Hx
, . e foll ow ng
addi t%gﬁgﬁy‘é@n%&ug&?%ﬁg‘/ﬁﬁéé{]n accordance with the

a

net hods Ssaind-o4 tetnataioos 2 -thi 3zole-4-carboxamide
PCT/ 1 B2008/ 001125 -134 Gb678A Exact Ml ec. Cbs.
Retention Ex. No Struct ure { UPACNAME (U):1C50 Mass
Wi ght (Mr+1) Tinme 115 1-Cycopentyl-6-((3,4
trans)-4-nethyl -1-[3-(1H pyrazdl -1 -

yl ) benzyl ] pyrrolidin-3ylj- 40.4 443. 243 557. 579
444.28 2.71 i~ 1,5-di hydro-4H

s

5 Following the procedure for the preparation of 5-amino-1-(2-
methoxyphenyl)-1H-pyrazole4-carboxamide but substituting - 5-amino-1-
(tetrahydro-2H-thiopyran-4-yl)-1H-pyrazole-4-carbonitriie provided the title
compound. 400 MHz 'H NMR (CDCl3) 8§ 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). MS: (M+H m/z

10 227.1).

(c) B-[(3S.4S)-1-benzyi-4-methyipyrrolidin-3-yl]-1-(tetrahydro-2H-thiopyran-4-
1)-1.5-dihvdro-4H-pyrazolo[3.4-dlpvrimidin-4-one

(ans)
f
S

Following the procedure for the preparation of 6-[(3,4-trans)-1-benzyl-
15 4-methylpyrrolidin-3-yl]-1-(2-methoxyphenyl)-1,5-dihydro-4H-pyrazolo[3,4-
dlpyrimidin4-one but substituting 5-amino-1-(tetrahydro-2H-thiopyran-4-yl)-
1H-pyrazole-4-carboxamide and (3S,4S)-methyl-1-benzyl-4-methylpyrrolidine-
3-carboxylate provided the title compound. 400 MHz 'H NMR (CDCl3) § 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,
20 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).



pyrazol o[ 3, 4-d] pyrim din- 4-one 116 R=

1-cyclopentyl-6-{(3,4- ~i \\ 4 trans)-4-nethyl-1-[(2-
w0 200843920t hyl pyndi n-4 yl ) nmet hyl j pyrrolidi n- 3-pd¥§1B2868/@1125

nM 392. 233 620. 556 393.32 2.04 1, 5-dihydro-4H

pyrazol o[ 3, 4-d] pyri m di n- 4-one 117

6-[(3,4-trans)-1-(2-chbro- 6-fluorobenzyl)-4

met hyl pyrrolidin-3-yl)-1 126 nM 429. 173 543. 951 430. 23

2.7 cyclopentyl-1,5-di hydro 4H pyrazol of 3, 4-

d] pyri m di n-4-one 118 1-cyclopentyl-6-[(3,4- (~ ~-"

trans)-1-(2,3 W dinethyl benzi#) -4 74. nM 405. 253

519.57 406.32 2.9 nethylpyrrolidin-3-yl]-1.5

di hydr o- 4H pyrazol o( 3, 4- d] pyri mdin-4-one 119

1-cyclopentyl-6-{(3,4 trapgimbcf o3

(di f1 glasget-hexyebRRZRhAv)-AmBmYIBYdRYiR [30)IL Gitéradydrb2H-
32,8 n 33 , . 522 44 § £.8_2..1,5-d| hydro-4H
-yl)-1-Srdibyaro-dH-pyraz OIU’:QL pyrimidin-4-one

pyraz : OGPyt o
N /
5 Following the procedure for the prepoaration 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 sodium cyano
borchydride and 2-methoxybenzaldehyde provided the title compound. 400
MHz 'H NMR (CDCl3) & 8.00 (s, 1H), 7.29-7.22 (m, 2H), 6.92-6.88 (m, 2H),
10 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, /=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
15  6-[(35,4S)-1-(3-methoxybenzyl)-4-methylpyrrolidin-3-yl]-1-{tetrahydro-2H-

pyran-4-yi)-1 .5-dihvdro-4H-pyrazo|o[3l4-dlpvrimidin-4-one

N /Q/ Q

Following the procedure for the prepa;ation of 6-{(3S,4S8)-4-methyi-1-
[(2-methylpyrimidin-5-yl)methyl]pyrroiidin-3-yl}-1-(tetrahydro-2H-pyran-4-yi)-

20  1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin4-one  but  substituting sodium

cyanoborohydride and 3-methoxybenzaldehyde provided the title compound.

400 MHz "H NMR (CDCl3) 8 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,




WD 2008/ 139293 PCT/ | B2008/ 001125 -135 120
1-cycl opentyl -6-{(3,4- trans)-1-((2- ~

wetbdenypys i din-3- yl)nmethyl]-4- 62.7 nM 422. 248CHE2068D1125
423.3 2.66 nethyl pyrrolidin-3-yl}- 1,5-di hydro-4H
pyrazol o(3, 4-d] pyri mdin 4one 121
1-cyclopentyl-6-[(3,4- trans)-4-nethyl-I (4,5,6,7-
7<-] tetrahydropyrazolo[ 1,5 a]pyridin-3- 83.9 nM
421. 259 535.573 422.33 2.43 ylnmethyl)pyrrolidin-3-yl]
1, 5-di hydro-4H pyrazol of 3, 4- %ﬁyrinidin- 4-one 122
1-cyclopen tyl-6-[(3.4- trans) i- (2, 3-di hydro-1, 4-
=" ~" benzodi oxi n-6-yl net hyl ) 4-nmethyl pyrrolidin-3-yl]-
56.4 nM 435. 227 549.552 436.28 2.68 1, 5-di hydro-4H
pyr azgho[Brdk sd]1 pyrs gp-disa-(mA3enes 3d @3y 18%’9& opgh 3tael @by =

{(3.4 165 B2S ? Agh ‘n 1':3!’ 5”59‘3204 ]24392)?86?"123/“ 494182(”“

3H), 1.20 (d, J=7.1Hz, 3H). MS: (M+H m/z 424.1).

EXAMPLE 105
5 8-{(3S.45)-4-methyi-1-[3-(triflucromethyl)benzylipyrrolidin-3-yi}-1-(tetrahydro-

2H-pyran-4-y)-1.5-dihydro-4H-pyrazolo[3 4-dlpyrimidin-4-one

Foliowing the procedure for the preparcation of 6-{(3S,4S)-4-methyl-1-
[(2-methylpyrimidin-5-yl)methyl]pyrrolidin-3-yl}-1-(tetrahydro-2H-pyran-4-yl)-
10  1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one  but substituting sodium
cyanoborohydride and 3-(trifluoromethyl)benzaldehyde provided the title
compound. 400 MHz 'H NMR (CDCl3) 8§ 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),
15 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
6-[(3S.4S)-1-(26-difluocrobenzyl)-4-methylpyrrolidin-3-yl1-1-(tetrahydro-2H-

pyran-4-yl)-1.5-dihydro-4H-pyrazoio[3.4-dlpyrimidin-4-one

Moo ¥

|

xS
z

20 °
Following the procedure for the preparation of 6-{(3S,4S)-4-methyl-1-

[(2-methylbyrimidin-5-yl)methyl]pyrrolidin-3-y|}-1-(tetrahydro-zH-pyran-4-y|)-
1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin4-one  but  substituting  sodium
cyanoborohydride and 2,6-difluorobenzaldehyde provided the title compound.



met hyl pyrrolidin-3-yl)- 39.3 nM 443. 243 557,579 444.29

2.11 1,5-di hydro-4H pyrazol o[ 3, 4-d] pyri m di n- 4one
wd.2ehsA3ryx| opentyl -6-[(3.4- trans)-1-(2,5- PCT/IB2008/001125

di chl orobenzyl )-4 80.9 nM 445. 144 560. 406 446.19 2.92

met hyl pyrrolidin-3-yl}1,5 -~ di hydro-4H pyrazol o[ 3, 4-

d] pyri m di n-4-one WD 2008/ 139293 PCT/ |1 B2008/ 001125

-136- 125 %-cyclopen tyl-6-[(3,4- C-

trans)-1-(4-nmet hoxy-3- nethyl benzyl)-4- 55.2 nM

421. 248 535. 569 422.31 2.89

nmet hyl pyrrolidin-3-yl]-1,5- di2hydro-4H pyrazol o[ 3, 4-

d] pyri m di n-4-one 126 1- cyclopen tyl-6-[(3, 4-

trans) 1- (2, 3-di hydro-1- benzof uran- 7- yl nmet hyl }

net

420 SPOZRUET NG ottt 82@5?5 Sl oraTZeimy Ay, 83850 m

4 OneoH) 1A 44 B h. bbby B4 (n:szm @%fss]zm;(aze%s 54 (m, 2H),
3.34 (t, J = 83 Hz, 1H), 3.06 (d, /= 9.5 Hz, 1H), 2.80 (m, 1H), 2.66 (m,

1H), 2.40-2.27 (m, 3H), 1.98 (m, 1H), 1.91-1.83 (m, 2H), 1.16(d, J=7.1 Hz,

5 3H). MS: (M+H m/z 430.1).

EXAMPLE 107
(@)  8-[(35.4S)-4-ethylpyrrolidin-3-yl]-1-(tetrahydro-2H-pyran-4-yi}-1H-

pyrazolo][3.4-d]pyrimidin-4(5H)-one

}zo

’ | \

¥ / b
~

10 Following the procedure for the poreparation of 6-[(3S,4S)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-ethylpyrrolidin-3- |
yl]-1-(tetrahydro-2H-pyran-4-yl)-1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one
provided the title compound. 400 MHz 'H NMR (CDs0D) & 8.02 (s, 1H),

15  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). MS:
(M+H m/z 318.2).

(b) 6-{(35.4S)-4-ethyl-1-[(5-methylpyrazin-2-yl)methylipyrrolidin-3-yI}-1-

20 (tetrahydro-2H-pyran-4-yl)-1.5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one

To a solution of 6-[(38,AS)-4-eth°y|pyrro|idin-3—y|]-1-(tetrahydro-2H-
pyran-4-yl)-1H-pyrazolo[3 4-d]pyrimidin-4(5H)-one (4.49) in

N

L




di f 1 uorobenzyl)-4 61.7 nM 413. 203 527. 496 414.28 2.73

nmet hyl pyrrolidin-3-yl]-1.5 di hydro-4 H pyrazol o[ 3, 4-
waolk@gnsarvzli n- 4-one 128 1-cycl open tyl -6-[ (3, 4PCT/IB2008/001125

trans}1-(5-fluoro-2- nethoxybenzyl)-4- 70.9 nM 425. 223

539.532 426.29 2.8 nethyl pyrrolidin-3-yl]-1.5-

di hydr o-4H pyrazol o[ 3, 4- d] pyri m di n-4-one 129

1-cycl opentyl -6-[(3,4- rt trans}1-(2fl uoro-4-

met hoxybenzyl )-4- nethyl pyrrolidin-3-yl]-1.5- 71.8 nM

425. 223 539. 532 426.29 2.75 di hydro-4H pyrazol of 3, 4-

d] pyri m din-4-one 130 L. 1-¢e¥&topentyl-6-((3, 4-

trans)-1-(3-fluoro-4- \- nmethyl benzyl)-4 j 60.0 nM

409. 228 523.533 410.28 2.87

met hybnméfr{y%rh%h{h‘e (6b] n&&ms hydiQr 4ddany " 820! 013, 41 )~
[ d] pyri mdi n-4-one /139293 PCTI/ |1 B2008/ 00112

- 13]7 TetyIpyiEgiee-gramelirbysie ((89)4-andr gy W@Fﬁ%ybmmdﬂde

(5.279). The reaction mixture stirred for 2h at ambient temperature and was

carefully quenched with saturated sodium bicarbonate solution, extracted 3x

5 with methylene chloride, dried with magnesium sulfate, filtered 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 (CDCl3) & 8.52-8.48

(m, 1H), 8.38 (s, 1H), 8.02 (s, 1H), 4.814.75 (m, 1H), 4.11-4.01 (m, 3H),

10 3.79-3.75(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), 1.67-1.60 (m, 1H), 1.54-1.47 (m, 1H), 0.95-0.92 (m, 3H).
MS: (M+H m/z 424.2).

EXAMPLE 108
15 6-{(35.4S)4-ethyl-1-[(6-methoxypyridin-3-ylimethvl]pyrrolidin-3-yl}-1-

(tetrahydro-2H-pyran-4-vyi)-1.5-dihydro-4H-pyrazolo[3.4-d]pyrimidin-4-one

QU

Foliowing the procedure for the prep;ration of 6-((3S,4S)-4-methyl-1-
[(2-methylpyrimidin-5-yl)methyl]pyrrolidin-3-yl}-1-(tetrahydro-2H-pyran-4-yl)-

20  1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin4-one but substituting 6-[(3S,4S)4-
ethylpyrrolidin-3-yl]-1-(tetrahydro-2H-pyran-4-yl)- 1H-pyrazelo[3,4-d]pyrimidin-

4(5H)-one  hydrogen chloride, sodium cyanoborohydride and 6-

methoxynicotinaldehyde provided the tite compound. 400 MHz 'H NMR
(CDCl3) & 8.04 (d, J=2.1Hz, 1H), 8.02 (s, 1H), 7.73-7.71 (m, 1H), 6.78 (d,
25 J =87 Hz 1H), 4.80-4.75 (m, 1H), 4.124.10 (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),



_\-~methyl-1,3-thiazol-5\

yl)ymethyl ] pyrrolidin-3-yl}- 41.9 nM 398. 189 512. 557
WE®sA®223 32 1, 5-di hydro-4H pyrazol o[ 3, 4- d] pyP¢TiB2008/001125

\\J 4one 132-"' 1-cyclopentyl-6-{(3, 4-

trans)-1-[(4-isopropyl \. 1,3-thiazol-2-yl)nethyl)

4-met hyl pyrrolidin-3-yl}- 37.5 nM 426. 22 540. 611

427.28 2.83 1,5-di hydro-4H pyrazol o[ 3,4-d]pyrimd i

n- 4-one 133 1-cyclopentyl-6-{(3,4

trans)-1-[(1,3-dinethyi- 1 FL% razol -5-yl)nmethyl ] i

4- met hyl pyrrolidin-3-yl}- "728M 395. 243 509. 535

396.31 2.35 /' 1,5-di hydro-4H pyrazol o[ 3, 4-d] pyrimd

in- 4-one 134 1-cyclopen tyl-6-((3,4

trans) 91:1(823 @, @H)| umsor46 (niveH)y loeenz v 3 74 193.36)NMS: (M+H

427.218 ?23 428.29 2.89

nethympyrroF din-3-yl]-1,5 di hydro-4H pyrazol o( 3, 4-
d]pyrlnldln 4- %Pej 135 1- &%6M69§ﬁﬂ9|-6|[(3 4

To a solution of 6-[(38,48)-4-etr:ylpyrrolidin-3-yl]-1-(tetrahydro-ZH-

pyran-4-yl)-1H-pyrazolo[3,4-d]pyrimidin-4(5H)-one hydrogen chloride (51 mg)

in acetonitrile (1 mL) was added potassium carbonate (88 mg) and 2-

10  (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 chromatography to

provide the title compound. 400 MHz 'H NMR (CDCls) 5 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

15 =79 Hz, 1H), 7.20-7.16 (m, 1H), 4.79-4.77 (m, 1H), 4.12-4.02 (m, 3H),

3.75-8.72 (m, 1H), 3.61-3.53 (m, 2H), 3.39 (t, J= 7.9 Hz, 1H), 3.07 (d, J =

8.9 Hz, 1H), 2.82-2.90 (m, 1H), 2.37-2.12 (m, 4H), 1.91-1.83 (m, 2H), 1.65-

1.60 (m, 1H), 1.54-1.48 (m, 1H), 0.94 (t, J = 7.1 Hz, 3H). MS: (M+H m/z
408.1).

20 EXAMPLE 110
6-[(35,4S)-4-ethyl-1-(quinoxalin-2-ylcarbony)pyrrolidin-3-yl]-1-(tetrahydro-2H-

pyran-4-yl)-1,5-dihydro-4H-pyrazolo[3.4-d]pyrimidin-4-one

Lt ©




pyrazol o[ 3,4-d] pyrimd In- +;, 4-one 136
1-cyclopentyl -6-((3,4 trans)-4-nethyl-1-(4- \~:
waoredosssdenzyl ) pyrrolidin 132 nM 391. 237 505. 548cBE2081001125
2.81 3-yl]-1,5-di hydro-4H pyrazol o[ 3. 4-d] pyri m di n-
AN~ 4one WO 2008/139293 PCT/1B2008/ 001125 -138- 137
1-cyclopenlyl-6-[(3,4- . _~ Vans)-4-nethyl-I-(2-
napht hyl met hyl )pyrrolidin 54.5 nM 427. 237 541.576
428.3 2.97 -3-yl]-1,5-di hydro-4H "~
pyrazol o[ 3, 4-d] pyrim di n- 4-one 138 R e’
1-cyclopentyl-6-{(3.4- trans)t28-[(2- ~.,
nmet hoxypyridin-3 yl)nethyl]-4- nethylpyrrolidin-3-yl}-
47.7 nM 408. 227 636.555 409.29 2.5 1,5-di hydro-4H

Y tyetopenPyP- SO A EladzgPeendBitainh s it teraigro-2n-

97. 5 pyRarj-4-421HDY@28/96,5E0yimdin4 HH)-ogg hydrogen chidride (73 mg)

in dicloromethane (2 mL) was added triethylamine (62 mg) and 2-

quinoxaloylchloride (40 mg) at O °C. The reaction mixture was warmed to

5 ambient temperature and stirred for 18n. The reaction mixture was quenched

with saturated sodium bicarbonate, extracted with methylene chloride, dried

with magnesium sulfate, filtered and concentrated. Purification via

CombiFlash flash chromatography eluting with 2-4% MeOH/methylene

chloride provided the title compound. 400 MHz 'H NMR (CDCl3) § 12.78-

10 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
15  6-[(3S,4S)-4-methyl-1-(pyrimidin-2-yimethyl)pyrrolidin-3-yl-1-(tetrahydro-2H-

pyran-4-y)-15-dihydro-4H-pyrazolo[3.4-d]pyrimidin-4-one

To a solution of 6-[(38,48)-4-metr:ylpyrro|idin-3-yl]—1-(tetrahydro-2H-
pyran-4-yl)-1H-pyrazolo[3,4-d]pyrimidin-4(5H)-one hydrogen chloride (7.75g)

20 (see preparation in step (a) of Example 73) in dimethylformamide (115 mL)
was added iron triflate (800 mg), 2-(chloromethyli)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

25  acetate/1% saturated ammonium hydroxide to provide the title compound
(6g). 400 MHz '"H NMR (CDCls) 8 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),



met hyl pyrrolidin-3-yl]-1,5 di hydro-4H pyrazol o[ 3. 4-
d] pyri mdi n-4-one 140 1-cycl opentyl-6-((3,4

wo e@sa}2ds met hyl -1 -[4-(1H 1,2,4-triazol -1- PCT/IB2008/001125
yl)benzyl ] pyrrolidin-3-yl}- 26.8 nM 444,239 558. 567
445.3 2.42 1,5-di hydro-4H ~'
pyrazol o[ 3, 4-dj pyri m di n- 4-one 141
1-cycl opentyl -6-[(3,4- trans)-1-(3-nethoxy-4- _;
met hyl benzyl )-4 methyl pyrrolidin-3-yl]- 1,5- 53.1 nM
421. 248 535. 569 422.3 2.94 dihydro-4FprrazoIo[3 4
~~' d] pyri m di n-4-one WO 20088339293 PCT/ | B2008/ 001125
-139 142 1-cyclopentyl-6-[(3,4- i trans)-4-nethyl-1-(1
~, naphthylnethyl)pyrrolidin 47.5 nM 427. 237 541.576

428. igapz |]38373'5821nhﬁﬂ?)03é:§"ﬁg m, 2H), 3.47 (t, J = 7.9 Hz,

pyr azo i mdin-
1- cydiHopemyE- 6 [9(93>H4 1H4 2r88rs361 (. 3H).| &P (M, 1H), 2.48-
net hexouben ) -1e3- 1184 [ Byy r0i4 ﬁlm =3 ¥ He- 3 H- M85¢ l\/1+l~'ﬂM/z
425. 223 539. 32 426.29 2.73 dih dro-4H\ vy
pyr a?@P-SP-s, 4- d] pyri m di n-4-one
5 EXAMPLE 112
2-({(35.45)-3-ethyI-4-[4-0x0-1-(tetrahydro-2H-pyran-4-yi)-45-dihydre-1H-

pyrazolo[3.4-dlpyrimidin-6-yllpyrrolidin-1-ylimethyl)benzonitrile

D)
//j e

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

X

10 [(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 6-[(35,45)-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) 8

156  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), 3.61-8.55 (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), 0.93 (t, J = 7.5 Hz, 3H). MS:
(M+H m/z 433.2).

20 EXAMPLE 113
3-({(3S.48)-3-ethyl-4-[4-cx0-1-(tetrahydro-2H-pyran-4-yl)-4 . 5-dihydro-1H-

pyrazolo[3.4-d]pyrimidin-6-yllpyrrolidin-1-ylimethyl}benzonitrile

D)
N==
e
N
iy K
»




144 1-cycl opentyl - 6- [(3 4- trans}1l-(2,5- ~; ~.,r

di met hoxybenzyl) - 4- nmet hyl pyrrolidin-3-yl)- 1 5- 99.6
wmb0083392233 551. 568 438 29 2.79 PCT/IB2008/001125

di hydr o- 4H pyrazol o[ 3,4 d) pyrim di n-4-one 145 r

1-cycl opentyl -6-{(3.4- /~ trans)-4-methyl-1-[(5- _" '

-~ nmet hylisoxazol -3 yl)nmethyl]pyrrolidin-3-yl}- 77.4

nM 382. 212 496. 492 383.27 2.5 1,5-di hydro-4H ~

pyrazol o 3, 4- d]pyrinidin- 4one 146 4 CSC

1-cycl opentyl-6-[(3,4- ~ trans}1-(2-fluoro-6-

met hoxybenzyl )-4- U 165 nM 4281223 539, 532 426.29 2.76

nmet hyl pyrrolidin-3-yl]-1,5- dihydro-4H pyrazol o[ 3, 4-

d] pyri m di n-4-one 147 1-cyclopentyl-6-[(3, 4-

trans}1- (?@n%wm@ the %Fd‘cb@mé ehang vt épafbné’@osemdvsmzﬁb%hw 1.
527.496 414.28

it ny drgmapH By iSisbopaey O AR A e 41

1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one but substituting 6-{(3S,4S)-4-
ethylpyrrolidin-3-yl}-1-(tetrahydro-2H-pyran-4-yl)-1H-pyrazolo[3,4-d]pyrimidin-

5 4(5H)-one hydrogen chloride, sodium cyanoborohydride and 3-
formylbenzonitrile provided the title compound. 400 MHz 'H NMR (CDCl3) &
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),

10  1.90-1.87 (m, 2H), 1.61-1.60 (m, 1H), 1.51-1.49 (m, 1H), 0.81 (¢, J=7.5 Hz,
3H). MS: (M+H m/z 433.2).

EXAMPLE 114
4-({(35,48)-3-ethyl-4-[4-0x0-1-(tetranydro-2H-pyran-4-yl)-45-dihydro-1H-

pyrazolo[3.4-dlpyrimidin-6-yl]pyrrolidin-1-yi}methyl\benzonitrile

N, \\ ‘
=9

Following the procedure for the prep;ration 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 6-[(3S,4S5)-4-
ethylpyrrolidin-3-yl]-1-(tetrahydro-2H-pyran-4-yl)-1H-pyrazolo[3,4-d]pyrimidin-
20 4(5H)-one hydrogen chloride, sodium cyanoborohydride and 4-

15

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), 3.01-2.80 (m, 2H), 2.58 (m, 1H),
25 2.37-2.31(m, 2H), 2.25 (m, 1H), 2.00 (m, 1H), 1.81-1.83 (m, 2H), 1.64-1.63
(m, 1H), 1.61-1.58 (m, 1H), 0.83 (t. J = 7.5 Hz, 3H). MS: (M+H m/z 433.2).



WO 2008/ 139293 PCT/ | B2008/ 001125 -140- 148 f'd"

1-cyclopen tyl-6-[(3,4- trans}-1-(4-fl ucro-3-
waoredosasehenzyl ) - 4- 36. 0 nM 425. 223 539. 532 426rCRTE20052001125

met hyl pyrrolidin-3-yl]-1,5 dihydro-4H pyrazol of 3, 4-

d] pyrimdin-4-one 149 Rad/l 1-cyclopen tyl-6-[(3, 4-

-, trans)-1 -(2,3-di hydro-1, 4-

benzodi oxi n-5-yl nethyl)- ~j 4-methyl pyrrolidin-3-yl]-

47.1 nM 435. 227 549.552 436.28 2.73 1,5-di hydro-4H Y

pyrazol o[ 3, 4-d] pyri m di n- 4-one 150

6[ (3, 4- Vans) - 1- (2-chbr o- 4-fliger obenzyl)-4- '

nmet hyl pyrrolidin-3-yl]-1 93.5 nM 429. 173 543. 951

430. 23 2.82 cyclopentyl 15-di hydro ~~~

élu—lépylr azol o[ 3, 4- ] py;%%%%g@%@ ES\ / may
cl ope i
di rrgt hylobg?}zxm)ty %f[t % TRY 4 E "8Ey! 5?” 875 %‘armaceunca”y

met hydcpgatatie salisrtbgeg, jn-the greatment or prevention of diseases (such as
are detailed herein) in mammals (e.g., humans) may be demonstrated by the

5  activity thereof in conventional assays known to one of ordinary skill 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 compared with
the activities of other known compounds.

Phosphodiesterase 9 (PDES) inhibitory activity
10 The PDES 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, Corning

Inc). The human recombinant PDES enzyme was generated in SF-9 cells, the
cell pellets were sonicated in buffer (20 mM TRIS, 2mM benzamidine, 1mM
15 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-
*H)guanosine 3',5'-cyclic phosphate (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
20 were dissolved in DMSO, diluted in DI H,O 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 [PHJlcGMP and 50 ul of enzyme, background was
25 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 ul of a PDES
inhibitor that was sufficient to totally inhibit the enzyme activity, immediately
followed by the addition of 50 ul per well of SPA beads. The plates were
30 sealed, vortexed, allowed to set for >300 min, then counted in a Wallac TriLux

MicroBeta LSC.



di hydr o- 4H pyrazol o[ 3, 4- d] pyri m di n-4-one 152

1-cyclopentyl-6-[(3,4- trans}-1-(3, 5-
waleowstibiasy/benzyl ) -4 42.2 nM 437. 243 551. 568 43BC2HB280$301125

met hyl pyrrolidin-3-yl}-1,5 di hydro-4H pyrazol c[ 3, 4-

d] pyri m di n-4-one WO 2008/ 139293 PCT/ 1 B2008/ 001125

-141 153 1-cyclopen tyl-6-[(3.4- trans)-1-(3-

et hoxybenzyl )-4 m 54.4 nM 421. 248 535. 569 422.28 2. 88

et hyl pyrrolidin-3-yl}- 1,5 dihydro-4H pyrazol o[ 3, 4-

d] pyri m di n-4-one 154 6-[(3,4-trans)-1-(4-chioro

2-fluorobenzyl)-4- ~ fA\ net iBpyrrolidin-3-yl]-1 175

nM 429. 173 543. 951 430.23 2,88 cyclopentyl-1

5-di hydro 4H pyrazol o[ 3, 4- d] pyri mdin-4-one 155

3-(j(3,4-trans)-3-(1- F~ cycl opentyl -4-o0xo0-4, 5-

di hydro-1 Hpyrazolo[3, 4 ~/ 27 9 nM 402 217 516 526
403. 25 [2 E32mp@] p\a5eR%Ali nEaagpis.- 4 G5678A | Example | G5678A
No. (U):1C50 No. (U):IC50 No. (U):1C50
3 8.46 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 5.583 nM 84 1.87 nM
8 11.2nM 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 5.72nM
11 18.9 nM 51 8.19 nM 88 17.9 nM
12 7.23 nM 52 26.0 nM 89 1.70 nM
13 6.61 nM 53 7.30 nM 80 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 56 481 nM 93 24.3nM
19 2.68 nM 57 122 nM 94 14.2 nM
20 7.06 nM 58 334 nM 85 3.92nM
21 34.5nM 59 7.37 nM 96 7.13nM
22 436 nM 60 44.8 nM 97(a) | 7.20 nM
23 1.32 nM 61 7.35 nM 97(b) 5.56 nM
24 118 nM 62 520 nM o8 7.93 nM
25 8.07 nM 63 123 nM 89 12.8 nM
26 11.4nM 64 873 nM 100 22.7 nM
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 519nM 69 30.7 nM 105 3.28 nM
33 6.29 nM 70 10.2 nM 106 8.06 nM
34 4.33nM 71 16.1 nM 107 4.33 nM
35 53.8 nM 72 40.1 nM 108 3.11 nM
36 5.08 nM 73 6.01 nM 109 4.21 nM
37 3.23nM 74 6.14 nM 110 2.58 nM
38 5.75 nM 75 5.46 nM 111 12.5 nM
38 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 372nM

The following additional compounds were made in accordance with the

methods set forth above:



met hyl pyrrolidin-1- yl]nethyl}benzonitnle

1-cycl opentyl

-6-[(3,4 trans~|

156

-(2,5- difluorobe

W@2008)1392930. 8 nM 413. 203 527. 496 414.27 2.69 PCT/IB2008/001125
met hyl pyrrolidin-3-yl]-1.5 di hydro-4H pyrazol o[ 3, 4-
157 ~ ~ 2-{[(3,4-trans)-3-(1- ~~

d] pyri m di n- 4-one
-4-0x0-4,5- dihydro-1 H pyrazolo[3,4

\\ 4 cycl opentyl
56.4 nM 402. 217 516.526 403.26 2.6
d] pyri m di n-6-yl)-4 nethyl pyrrolidin-1-

yl ] met hyl } benzoni tnl e
PCT/ 1 B2008/ 001125
6-[(3,4-trans)-1- (3 choro- 4-fl uorobenzyl)

nmet hyl pyrrolidin-3-yl]-1 50.9 nM 429. 173 543. 951

-142- 156-134-

"' ~~N WO 2008/ 139293

-4-

43021 2-91—eye qu”Lf#fl 5—ﬂlhyd| 4Hpyrazotot34
., dlpyrimdin-4-one U Y %cl OPERFeK - Beak:( B, tolec. | O | Retention
F?ans) ich g & (dlfluo 8 thoxy) bengspf|] Mase~| Weignt | U5 | Time
h\/l Py O olidl n1_'2 |;!I!ﬁﬁ-s-?3%-’ o M 443-213+557 522
”5144 26 2,88, eyelCperty6-(13
- trans 4-methyi-1-[3-(1H-
»_\}R“/ b pyrazol-1-
N ybenzyllpyrrolidin-3-y1} | 404nM | 443.243 | 557579 | 444.28 | 2.71
PN 15-dinydro-4H-
\/ pyrazolo[3,4-d]pyrimidin-
(l‘;; 4-one
116 e 4 1-cyclopentyl-6-{(3 4-
R \/ trans -4-methyl-1-[(2-
o= b methylpyridin-4-
() yhmethyljpyrrolidin-3-yl}- | 34.0nM | 382.233 | 620.556 | 393.32 2.04
) 1,5-dihydro-4H-
K\f/ pyrazolo[3,4-d]pyrimidin-
H\‘;/ 4-one
117 |G .
M“ 6-[(3,4-trans)-1-(2-chloro-
{ >,/ -fiucrobenzyl)4-
P \O methyipyrrolidin-3-yl}-1-
) 126 nM 429.173 543,951 430.23 2.7
‘ b cyclopentyl-1,5-dihydro-
; 4H-pyrazolo[3,4-
- | d]pyl:iinidin-Ay[-one
SN
118 = B‘-’/\ 1-cyclopentyl-6-[(3.4-
F>‘_, . trans)»1-(2,3-
/\/\ ~ dimethylbenzyl)-4- 74. nM 405.253 519.57 406.32 2.9
—~ methylpyrrolidin-3-yt}-1.5-
\;; dihydro-4H-pyrazolo(3.4-
‘ d)pyrimidin-4-one
118 [ &= 5 1-cyclopentyl-6-{(3.4-
>\‘ “{j trans)-1-[2-
\/_j‘»)&'*/ D (difluoromethoxy)benzyl)]-
"\T) d-methylpyroligin-dy)- | 443213 | 557.522 | 444.28 2.82
AN 1,5dihydro-4H-
'\/‘\ pyrazolo[3 4-d]pyrimidin-

4-one




1, 5-di hydro-4H pyrazol o[ 3, 4-d] pyri mdi n- 4-one 160 U
, l-cyclopentyl-6-[(3.4- 1 ' 1 trans)-4-nethyl-1-(3- /
waoredossshenzyl ) pyrrolidin 43. 4 nM 391. 237 505. SEGI/BR2B082H1125

2,8 3-yl]-1,5-di hydro-4H pyrazol o[ 3, 4-d] pyri m di n-
4-one 161 1-cyclopentyl-6-[(3.4- ~- trans)-1-(3,4-
drfiuorobenzyl)-4 40.4 nM 413. 203 527.496 414,26 2.8
nmet hyl pyrrolidin-3-yl]-1.5 di hydro-4H pyrazol of 3, 4-

d] pyri m din-4-one 162 1-cyclopentyl-6-[(3, 4-
trans)-1-(2,5- ° dinethyl benzyl)-4 60.1 nM 405. 253
519.57 406.32 2.92 nethyl pyr¥&Stidin-3-yl]-1,5

di hydr o- 4H pyrazol o[ 3, 4- - d] pyrim di n4-one WO
2008/ 139293 PCT/1B2008/ 001125 -143- 163

120 | e R 1-cyclopentyi-6-{(3 4-

\
./\)_‘\(\/N trans)-1-{(2-
L\_h)—' ethoxypyridin-3-

o ’ yl)methyl}4-

82.7nM | 422.243 | 650.582 | 423.3 2.66

N7 -
K methylpyrrolidin-3-yl}-
S 1.5-dihydro-4H-
1\,/\ pyrazolo(3.4-d]pyrimidin-
K 4-one
121 Bee % 1-cyclopentyl-6-((3.4-
R \f_\;/' trans4-methyi-1-
\ ‘,Lﬁ./ b (4.5.6,7-
Q“/ tetrahydropyrazolo{1,5-
S alpyridin-3- 83.9nM | 421.259 | 535573 | 422.33 2.43

ylmethyl)pyrrolidin-3-yl]-

N 1,5-dihydro-4H-

pyrazolo[3.4-d]pyrimidin-
4-one

122 el 1-cyclopentyl-6-[(3.4-
/ trans}-1-(2,3-dihydro-1.4-
\,—-“"}kh‘ ) benzodioxin-6-yimethyl)-
‘ 4-methylpyrrolidin-3-yi]- 56.4 nM | 435227 | 548552 436.28 2.68
ad 1.5-dihydro-4H-
pyrazolo[3.4-d]pyrimidin-
4-one

123 = 1-cyclopentyl-8-{(3.4-
= trans }-1-44-(1H-imidazol-
~ 1-yl)benzyl]-4-
) methylpyrrolidin-3-yl}- 38.3nM | 443.243 | 557,579 | 444.29 2.1
P 1,5-dihydro-4H-
pyrazolo[3,4-d]|pyrimidin-

.I‘"\
3

4-one

124 e
WSS 1-cyclopentyl-6-[(3.4-

trans)}1-(2,5-
N O dichlorobenzyl)-4-
- NS methylpyrrolidin-3-yl}-1.5-
5;//4\1/-* dihydro-4H-pyrazolo(3 4-
\/ d]pyrimidin-4-one

80.9nM | 445.144 | 560.406 | 446.19 2.92




6-[(3,4-trans)-1-(3-chbro-
met hyl pyrrolidin-3-yl]-1 53.4 nM 429. 173 543. 951

-1, 5-di hydro 4H pyr azetD[E0eB/001125
-6-[(3, 4-

W@ 398239293 85
d] pyri m di n- 4-one
trans)-1-(2,3- dichlorobenzyl)-4 78.9 nM 445. 144

cycl opent yl

164 1-cycl opentyl

2-f 1l uorobenzyl)

-4-

560. 406 446.15 2.94 nethylpyrrolidin-3-yl]-1,5

di hydr o- 4H pyrazol o[ 3, 4- d] pyri m di n- 4- one
1-cycl opentyl-6-((3,4 trans)-4-nethyl-1-(1,3- "
t hi azoi
498. 53 385.22 2.35
pyrazol o[ 3, 4-d] pyri m di n- 4-one

-2 ylmethyl)pyrrolidin-3-yl]-
1, 5-di hydf3s- 4H |

54.2

165

nM 384. 173

166 1-cycl open

tyl-6-[(3,4- Y~'|1 trans)-1-(3-fluoro-2-
net hyl benzyl ). 4. 68.3 nM 409 228 523 533 410 26 2 83
1
ﬁ%thylpyrrmﬁydln- 1VFF”TWSI3ﬁ| ydr o- 4H pyrjazol c[|3, 4-
d]pyr|n1d|n M+@Qe B9 10Ot yvEycl opent yl - 6-( (3, 4-
thylbenzyl}-4-
trans) - 4 —mat hyd |- [ ("t - vl 552nM | 421.248 | 535569 | 422.31 2.89
’ methylpyrrolidin-3-yl}-1,5-
7 dihydro-4H-pyrazolo[3.4-
\/\\/ d]pyrimidin-4-one
126 e Y 1-cyclopentyl-6-[(3.4-
I -
SO trans)-1-(2,3-dihydro-1-
\_‘ /‘"
\ P \L«'“\ benzofuran-7-ylmethyl)-
\j ~ 4-methylpyrralidin-3-yl]- | 88.7nM | 419.232 | 533.553 | 420.31 2.75
N 1,5-dihydro-4H-
‘\(’\ pyrazolo[3,4-d]pyrimidin-
\ |
N~ 4-one
127 | B o
M 1-cyclopentyl-6-((3.4-
SN
~ trans)1-(2,3-
=N ‘
\——\" \) difluorobenzyi)-4-
4 ) 81.7nM | 413.203 | 527496 | 41428 2.73
x methylpyrrolidin-3-yl}-1.5-
/\/ dihydro~4H-pyrazolo(3.4-
\(\ d]pyrimidin-4-one
128 | § 1-cyclopentyl-6-[(3.4-
LA
W ‘j__ trans)-1-(5-fluoro-2-
AN ‘ methoxybenzyl)-4-
B ¢ o 70.9nM | 425.223 539.532 | 426.29 2.8
N methylpyrrolidin-3-yl]-1.5- .
'\r/\’/ dihydro-4H-pyrazolo[3.4-
“\/‘\L‘/ d]pyrimidin-4-cne
128 - EPN 1-cyclopentyl-6-[{3 4-
~
$ e trans)-1-(2-flucro-4-
\—— \/\’ methoxybenzyl)-4-
N o 71.8nM | 425.223 539.532 | 426.29 2.75
h methylpyrrolidin-3-yl}-1.5-
/\‘/ dihydro-4H-pyrazolo[3 4-
SN
d]pyrimidin-4-one
130 (Rec, .
M“ 1-cyclopentyl-6-[(3 4-
O -(3- .
\— TN trans)1-(3-flucro-4
s L) methylbenzyi)-4-
P ~ yibenzy) B0.0NM | 409.228 | 523533 | 41028 | 2.87
Sy methyipyrrolidin-3-yl]-1,5-
1 yipy
A dihydro-4H-pyrazolo[3 4-
v d]pyrimidin-4-one




\ nmethylpyrimdin-5 yl)nmethyl]pyrrolidin-3-yl}- 40.7

nM 393. 228 507.519 394.3 2.21 1,5-di hydro-4H I
w@yooaasd2e 3, 4- d] pyri m di n- 4-one WO 2008/ 13929BCT/1B2008/001125

PCT/ 1 B2008/ 001125 -144 168 1-cycl opentyl-6-((3, 4-

trans)-1-[(2- ethylpyrimdin-5 ~ "' yl)nethyl]-4 ~~

30.7 nM 407. 243 521.546 408.31 2. 36

nmet hyl pyrrolidin-3-yl} ~i~ 1,5-di hydro-4H

pyrazol o[ 3, 4-d] pyrimd in- 4-one 169

1-cycl opentyl -6-((3,4- trans)-1-(4- isopropyl benzyl)-4

117 nM 419. 269 533. 597 420. 343B.1

met hyl pyrrolidin-3-yl]-1,5 di hydro-4H pyrazol of 3, 4-

d]pyrlnidin-4-one 170 pu ' 1-cycl opentyl-6-{(3,4

Strems) ==t eih;quwﬁhmmyma20|-4 yIy)y met hyl }-4-
ne1hy|pyrngV%d|n-3ﬁ%L metlyfhg@- MM 395.1243 509. 535| 396. 31
2. 37 SXthydro 4;Lwhg@¥g§zolo[3 4-d] pyti midl -
4-one (;\; \/ ylymethyljpyrrolidin-3-yiF | 41.9nM | 388.189 | 512557 | 389.23 | 2.32

j 1,5-dihydro-4H-

~—
\</ pyrazolo[3,4-d]pyrimidin-
4-cne

132 = 1-cyclopentyl-8-{(3 4-

trans)-1-[(4-isopropy!-

NNy 1 3-thiazol-2-yl)methyl}-
J 4-methylpyrrolidin-3-yl}- 37.5nM 426.22 540.611 427.28 2.83
Y7 1 5-dihydro-4H-

— pyrazolo[3,4-d]pyrimidin-
4-one

133 | &= 5 1-cyclopentyl-6-{(3 4-
’ s trans)-1-{(1.3-dimethyi-
\’q '/\ 1H-pyrazol-5-yl)methyl]-
~ 4-methylpyrrolidin-3-yl}- 33.7nM 385.243 508.535 396.31 2.35
e 1,5-dihydro-4H-
AT pyrazolo[3 4-d]pyrimidin-
4-one

134 - i 1-cyclopentyl-6-{(3.4-
\: __*’ trans)-1-(2,3-difluoro-4-
N methylbenzyl}-4-
83.5nM 427.218 541,523 428.29 2.88
methylpyrrolidin-3-yl}-1,5-
PN, dihydro-4H-pyrazolo[3 4-
‘ d)pyrimidin-4-one

135 e 1 1-cyclopentyl-6-[(3.4-
\ N trans)-4-methyi-1-([6-
N T (1H-pyrazol-1-yl)pyridin-
N 2-yllmethylipyrrolidin-3- | 91.6nM | 444.239 | 672.502 | 4453 2.59
e yl)-1,5-dihydro-4H-
pyrazolo{3.4-d]pyrimidin-

? 4-one

136 e ' 1-cyclopentyl-6-[(3.4-
g {rans)-4-mathyi-1-(4-
. B methylbenzyl)pyrrolidin-
\,_"\ ~ Y YRy 132 nM 391.237 505.543 382.31 2.81
(A 3-yl}-1,5-dihydro-4H-
N pyrazolo[3.4-d]pyrimidin-

4-one




- trans)-1-[(4- "~-
met hoxypyridin-3- yl)nmethyl]-4 \"J 51.3 nM 408. 227
WO 3BsARIN09. 29 2. 05 nethyl pyrrolidin-3-yl} PCT/IB2008/001125
1, 5-di hydro-4H pyrazolo[3,4-d]pyrimdin- 4-one 172 5
1-cycl opentyl -6-((3.4- ~"\ trans~1-(isoxazol-5- }
ylmethyl)-4 ~ 67.0 nM 368. 196 482. 465 369. 25 2. 29
nmet hyl pyrrolidin-3-yl]-1.5 di hydro-4H pyrazol of 3, 4-
d] pyri m di n-4-one WD 2008/ 139293 PCT/ 1 B2008/ 001125
-145 173 1-cyclopentyl-6-[(3.4- ,, trans}-1-(4-
et hoxybenzyl)-4 i n-3-yl]-1,5'34.0 nM 421. 248 535. 569
422.29 2.85 nmet hyl pyrrolidi “c~
di hydr o- 4H pyrazol of 3, 4- d]pyrinidin 4-one 174

171 1-cyclopentyl-6-{(3,4 f
I
I

1§-L4‘iUpEﬂnyib-[(qm%m L;§P§d r-{{6-{I-hydroxy- I
g i peptyl- |
[
met hyl et hy B-pyri di eyl ethyl }-4- 42,0 nNI436 259
664. 609 3%/32-2.1 n%; Tyl oyErblidinf3-yl]-1,5-
naphthylmethyl)pyrralidin
N 54.5nM | 427.237 | 541.576 428.3 2.97
\‘/ -3-yl]-1,5-dihydro-4H-
g pyrazolo[3,4-d]pyrimidin-
SN 4-one
138 Bae, . 1-cyclopentyl-6-{(3.4-
)
i trans)-1-[(2-
e i
= §,_ methoxypyridin-3-
7 \) yl)methyl]-4-
O , 47.7nM | 408.227 | 636555 | 409.29 25
¥ methylpyrrolidin-3-y!}-
(\) 1,5-dihydro-4H-
! |
\/\, pyrazolo[3.4-d]pyrimidin-
i 4-one
139 | &<
>\\/\\ 1-cyclopentyl-6-((3.4-
o /’\_ ' trans)-1-(2-
\ _\_.__r =y ) )
s ' thoxybenzyi)-4- 87.5nM
(o ~ sthoxybenzyl)-4 421.248 | 535569 | 422.33 | 288
] methylpyrrolidin-3-yl]-1.8-
o dihydro-4H-pyrazelo[3.4-
S~ d]pyrimidin-4-one
140 | &= 5 1-cyclopentyl-8-{(3.4-
PN
N trans }-4-methyl-1-[4-(1H
AN :"/ 1,2 4-triazol-1- ‘
N yl)benzyljpyrrolidin-3-yl- | 26.8nM | 444.239 | 558.567 | 4453 2.42
/\/ ) 1,5-dihydro-4H-
\,/\:_,-'\/‘ pyrazolo[3,4-d]pyrimidin-
= 4-one
141 e \\ _(\ 1-cyclopentyl-6-{(3.4-
trans)-1-(3-methoxy-4-
!"?‘ \—'_\
\_‘ Y methylbenzy|)-4-
;o ~ o 53.1nM | 421.248 | 535569 422.3 2.94
‘ N methylpyrrolidin-3-yl}-1,8-
PN dihydro-4H-pyrazolo[3.4-
o~ dlpyrimidin-4-one




di hydr o- 4H pyrazol o[ 3. 4- d] pyri m di n-4-one 175

1-cyclopentyl-6-((3,4- 1 trans)-1-[(2,2-di nmet hyl -
wWQ@2®@sdsdryzir o-1 u benzofuran-5-yl)nmethyl] ~~ 7ACBIB2MS/001125

447. 264 561. 607 448.3 2.96 4-nethylpyrrolidin-3-yl}

1, 5-di hydro-4H pyrazolo[3,4-d]pyrimd in- 4one 176 1

cycl opentyl -6-[(3,4- - trans}1-(3,4- ~il/

di met hoxybenzyl)-4 27.1 nM 437. 243 551. 568 438.29 2.59

met

hyl pyrro lidin-3-y I']- 1, 5

di hydr o- 4H pyrazol o[ 3, 4- d] pyri m di n-4-one 177
1-cycl opentyl -6-{(3,4- \" ~~%Pans)-4-methyl-1 -[(5-

met

hyl pyrazin-2- yl)methyl] pyrrolidin-3-yl}- 42.2 nM

393. 228 507.519 394.3 2.32 1, 5-di hydro-4H

1PYN&EZLOI O 9, 4-0| P rITQ]yAfggemyl 61 4one J./Zj 1.V
1- ¢ycl opentyts 6- [(% s tra ﬁ) 1- (i mdazo[ 1, 2- ~
a]pyn |n\2¥Wumﬂ i w{@ }dllpyrroh(nn-S-yH-JLS-
44. 17 228> 53T AL ATE Z.5b4 | 427.237 | 541576 | 4283 | 293
/\ \/ 3yll-1.5-dihydro-4H-
W pyrazolo[3,4-d]pyrimidin-
J\/ 4-one
143 = LA 1-cyclopentyl-6-((3 4-
Q ,\/’""“ trans)-1-(3-fluoro-4-
§—'\\/ (\,,‘i methoxybenzy!)-4-
N ) 35.1 nM 425.223 538.532 426.29 2.73
h methylpyrrolidin-3-yl}-1,5-
- )i/\\/ dinydro-4H-pyrazolo(3.4-
i d]pyrimidin-4-one
144 7= "‘“5,\1/\ 1-cyclopentyl-6-[(3.4-
“L \)~—/\ trans)-1+(2,5-
Sﬁ; /\) dimethoxybenzyl)-4-
L o 89.6 nM 437.243 551.568 438.29 2.79
| ) methylpyrrolidin-3-yl}-1.5-
\/Y dihydro-4H-pyrazelo[3,4-
N d]pyrimidin-4-one
145 | U= 3} 1-cyclopentyl-6-{(3.4-
“/\”“\(?\j trans)-4-methyi-1-[(5-
=N methylisoxazol-3-
'\) N ylimethyt}pyrrolidin-3-yI}- 774 nM | 382,212 | 4864892 | 383.27 2.5
‘(\/ 1,5-dihydro-4H-
ot pyrazolo[3 4-d]pyrimidin-
4-one
Rac
146 YA 1-cyclopentyl-6-((3 4-
b N
/ \>._f trans)1-(2-fluoro-6-
\_ \'_‘\ methoxybenzyl)-4-
/ S o 165 nM | 425,223 | 539.532 | 426.29 2.76
~ N\, methylpyrrolidin-3-yl]-1,5-
/9\/‘ dihydro-4H-pyrazolo[3,4-
i !
N d]pyrimidin-4-cne
147 e > PN 1-cyclopentyl-6-[(3.4-
L) trans)1-(2 4-
N diflucrobenzyl)-4
A 5N ifluorobenzyl)-4-
\-— S eney 79.8nM | 413.203 | 527.496 | 41428 | 272
% methyipyrrolidin-3-yl}-1,5-
o~ dihydro-4H-pyrazolo[3 4-
/\/\ d)pyrimidin-4-one 1 |




di hydr o- 4H pyrazol o[ 3,4 d) pyri m di n-4-one WO

2008/ 139293 PCT/1B2008/ 001125 -146 179 1-cycl open

WO 90084639008, 4- trans)-4-nethyl-1-[(2- ~- PCT/IB2008/001125
phenyl - 1, 3- oxazol -4 ~. ~ yl)nethyl ] pyrrolidin-3-yl}-
47,2 nM 444,227 558.563 445.27 2.88 1, 5-di hydro-4H
pyrazol o[ 3, 4-d] pyrimdin- 4-one 180 |li \y

1-cycl opentyl -6-[(3,4- '~ ~ tans)-4-nmethyl-1-(2-

nmet hyl benzyl ) pyrrolidin- 83.8 nM 391. 237 505.543 392.3
2.77 3-yl]-1,5-di hydro-4H pyrazol o[ 3, 4d] pyri m di n-
4-one 181 1-cy60penty|-6-[(3?%m'trans}-1-(2-

i sopr opoxybenzyl)-4 134 nM 435. 264 549. 596 436. 33 3
met hyl pyrrolidin-3-yl]-1,5 di hydro-4Hpyrazol of 3, 4-

@] pyF i m din-4-ong 182 6- §3,4-trans -1-(¢i nnol i|n-
3-yl met hyl }=&% net H¥rsyrYoridi n-3-yl -1 22.5 nM

429. 228 543”552W4 @m2%19ﬂ®33
methoxybenzyl)-4
/ 36.0nM | 425223 | 539.532 | 426.28 278
B methylpyrrolidin-3-yl]-1,5-
/\f/ dihydro-4H-pyrazolo[3,4-
’/\}/ d}pyrimidin-4-one
/ﬂ
149 | B ;
>\\‘/\‘ 1-cyclopentyl-6-{(3 4-

trans)}1-(2,3-dihydro-1,4-

N\

./

A= Y\ | benzodioxin-5-yimethyl)-
~ 4-methylpyrrolidin-3-yl)- 47.1nM | 435.227 | 548.552 | 436.28 2.73

1,5-dihydro-4H-
pyrazolo[3.4-d]pyrimidin-

ﬁ/ .
c\)‘ 4-one
150 | & “ 6-[(3.4-trans)-1-(2-chiore-
; N 4-flucrobenzyl)-4-
e/
A > methyipyrrolidin-3-yi]-1-
}—\ { YRy vl 93.5nM | 428.173 543.951 430.23 2.82
L cyclopentyi-1.5-dihydro-
A~ 4H-pyrazolo[3.4-
A Jpyrimidin-4-one
151 |
MN 1-cyclopentyl-6-[(3 .4
W/
N >\'—~' trans)1-(2,4-
— { dimet enzyl)4-
\_/ hylbenzyl -4
/ ) 117 nM | 405.253 519.57 406.32 2.92
~, methylpyrrolidin-3-yl}-1,5-
/\/ dihydro-4H-pyrazolo([3,4-
A dlpyrimidin-4-one
152 | &=
)““{_\\“ 1-cyclopentyl-8-[(3 4-
\_\z/ b trans)-1-(3.5-
[} dimethoxybenzyl)-4-
N ;1 rd, 3y)| . 42.2nM | 437.243 | 551.568 | 438.29 2.8
. ; met rrolidin-3-yl}-1,5-
PN yipy yli
‘1\// dihydro-4H-pyrazolo[3 4-
. ‘ d)pyrimidin-4-one




cycl opentyl -1, 5-di hydro 4H pyrazol o] 3, 4-
d] pyrimdi n-4-one 183 1-cyclopen tyl-6-((3,4

WO e@sa}9293 [ 3- (di nuor or net hoxy) benzyl ] PCT/IB2008/001125

4- et hyl pyrrolidin-3-yl}- 29.8 nM 443. 213 557. 522
444.26 2.87 1,5-di hydro-4H pyrazol o[ 3, 4-d] pyri m dl n-
4-one WD 2008/ 139293 PCT/1B2008/ 001125 -147- 184
1-cycl opentyl -6-[(3,4- ~ trans)-1-(4-fluoro-3

met hyl benzyl )-4 90.0 nM 409. 228 523. 533 410. 26 2.87
met hyl pyrrolidin-3-yl]1,5 di hydro-4H pyrazol of 3, 4-

d] pyri m din-4-one 185 1-cyctidpentyl -6-{(3,4
trans)-4-nmethyl -1-[4-(1H pyrazol -1 -
yI)benzyI]pyrrolldln 3- yI) 33 5 nM 443. 243 557. 579

15—3'-|-c+ 2 T2 Ov 1, 5-rd 1c cIopeHyl aZ 0Ol S, 4-0] pyrl al i
4-one 186 %wcycl Lyl ((3 4 trans)-14[(2,79 ~_,
dlnethylknvdaZe{] 2-tab ﬁldln-s-yl)nethyl]-4- 1~ 15b
nM 445. 259 559595 AAB¥P5 19 methy| 4y1s Olshabbn 322.24) - 288
. ’ methylpyrrolidin-3-yl}-1.5-
NN
‘“\/“ dihydro-4H-pyrazolo[3,4-
d]pyrimidin-4-one
154 | e 6-[(3.4-trans)-1-(4-chloro-
o |
SN 2-flucrobenzyl)-4-
= \[—\ thyl lidin-3-yl]-1
rrolidin-3-yl]-1-
— (| menypymaaney 175nM | 420173 | 543951 | 430.23 | 2.88
N cyclopentyl-1,5-dihydro-
/\/ 4H-pyrazolo(3.4-
D/‘\/‘\ d]pyrimidin-4-one
155 | ‘B W
XN
7 3-([(3.4-trans)-3-(1-
: \>__J {[(3.4-trans)-3-(
A= \—a\ cyclopentyl-4-0x0-4,5-
2 \ “’ | dihygro-1H-pyrazolo[3 4-
/\ nyere pyrazolo| 27.9nM | 402.217 | 516.526 | 403.25 2.61
d]pyrimidin-8-y!}-4-
/\/ methylpyrrolidin-1-
\J/ yijmethyl}benzonitrile
\‘q
156 e BM 1-cyclopentyl-6-((3 4-
. F\/\Uf\ trans)-1-(2,5-
7 diflucrobenzyl)-4-
O ~7 fluorabenzy) 40.8nM | 413.203 | 527.496 414.27 2.69
N methylpyrrolidin-3-yl}-1.5-
NN dihydro-4H-pyrazolo|[3,4-
|
SN, d]pyrimidin-4-one
157 | & .
N 2-{{(3,4-trans)-3-(1-
”L Y/ cyclopentyl-4-ox0-4,5-
] dihydro-1 H-pyrazolo[3 4-
I b Ihyaro-1H-pyrazolol 56.4nM | 402.217 | 516.526 | 40326 | 2.6
N7 d]pyrimidin-6-yl)-4-
/\/ methyipyrrolidin-1-
\/\ yllmethyl}oenzonitrile
=




1, 5-di hydro-4H pyrazol o[ 3,4-d]pyrimd in 4-one 187

1-cyclopentyl-6-[(3.4- ~, trans)-I-(3,5-
waoleabhsnebenz) | )-4 70. 9 nM 445. 144 560. 406 446rdBIERR0G%001125

met hyl pyrrolidin-3-yl]-1,5 di hydro-4H pyrazol o[ 3, 4-

d] pyrimdin-4-one RK 188 1-cycl opentyl-6-[(3, 4-

trans)-1-(4- isopropoxybenzyl)-4 72,7 nM 435, 264

549. 596 436.3 2.98 nethyl pyrrolidin-3-yl]-1,5 ~/

di hydr o- 4H pyrazol o[ 3, 4- d] pyri m di n-4-one WD

2008/ 139293 PCT/ 1 B2008/ 001125 -148 189 1-cycl open

tyl-6-[(3,4- trans)-1-{(2-(1-1agdroxy-1I -

net hyl et hyl ) pyridin-4- yl]methyl)-4- 23.7 nM 436. 259

664609 437.21 2.13 nethylpyrrolldln 3-yl]-1,5- YV

A [

5’.;-8' h""‘""‘ —nrﬁyi’aL |U]_3 4~ u] Pyt -t rd=-one—1909 s
-cycIopen}y%KG [%§&ﬂM%%L&%Q%)-4 met hyl - | -
\C\/ 4-fluorabenzyl)-4-
\
; | methylpyrrolidin-3-yl-1-
\N) 4l 4 50.8nM | 429,173 | 543.951 430.21 291
| cyclopentyl-1,5-dihydro-
N 4H-pyrazolo[3 4-
'V d)pyrimidin-4-one
159 B L 1-cyclopentyl-6-{(3.4-
.\/\ (,_ trans)-1-(4-
\/-ﬁ’\; b (diflucromethoxy)benzyl]-
e 4-methylpyrrolidin-3-y)- | 59.9nM | 443213 | 557.522 | 444.26 2.88
Y 1,5-dihydro-4H-
PPN
N pyrazolo[3,4-djpyrimidin-
4-one
160 Rag) .
\/.a 1-cyclopentyl-8-{(3 .4-
A - trans)-4-methyl-1-(3-
S==w b
baant { methylbenzyl)pyrrolidin-
{ vioenzyllpy 43.4nM | 391.237 | 505543 | 392.29 2.8
N 3-yl]-1,5-dihydro-4H-
|
7 : pyrazolo[3,4-d]pyrimidin-
~ } 4-one
Fadl
181 J\L‘_/’\ 1-cyclopentyl-6-[(3.4-
L . frans)-1-(3,4-
NS T difiuorobenzyl)-4-
o _ 404nM | 413.203 | 527.486 | 414.26 2.8
P methyipyrrolidin-3-yl]-1.5-
/\\/ dihydro-4H-pyrazolo(3.4-
,/\/ dipyrimidin-4-cne
162 s BR/\ 1-cyclopentyl-6-[(3.4-
! .
R N trans)-1-(2,5-
\ >=’~> ) b dimethylbenzy/)-4
e L Jenzy §0.1nM | 405.253 | 518.57 | 408.32 | 282
N/ methyipyrrolidin-3-yl]-1.5-
W dihydro-4H-pyrazolo[3.4-
AL d]pyrimidin-4-one
L 1




(4,5,6,7-tetrahydro-1, 3- benzothiazol -2 55.4 nM 438. 22

552.622 439.27 2.81 ylnmethyl)pyrrolidin-3-yl)
wd 2@sdshryxir o- 4H pyrazol o[ 3, 4-d] pyri m di n- 4- orer/1BE29d8/001125

Rt e

1-cycl opentyl -6-[ (3, 4-
-(mesityl nmethyl)- 4-nethyl pyrrolidin-3-yl]-

~/

419. 269 533.597 420.34 3 1,5 di hydro 4H
pyrazol o[ 3. 4d] pyri m di n- 4-one

1-cycl opentyl -6-[ (3, 4-

192

~~ trans}l-(2,6- b

, trans)-1

198

nM

di chl orobenzyl )-4 236 nM 445. 144 560. 406 446.14 2.75
met hyl pyrrolidin-3-yl]-1,5 dithddr o- 4H pyrazol o[ 3, 4-

193 4-{[(3,4-trans)-3-(1
cycl opentyl - 4- oxo-4,5- di hydro-1 H pyrazolo[3.4 57.7

d] pyri m di n-4-one

1§BIVI
net
20(

402217 516.5
hyl pyr palindi n-
8/ 139293 PCT/ |

b 405. 20 Z. 61
B-((3 ¥ ahartafandro)
B2 Q0&/0:11425
methylpymrolidin-3-yl}-1-
cyclopentyl-1,5-dihydro-
4H-pyrazolo[3.4-
d)pyrimidin-4-one

pbenzon

53.4 nM

al pyf

i di
tnle

428.173

N-6-yl
WO

543.951

Y- & T

430.22

2.85

164

1-cyclopentyl-6-[(3 4-
trans)-1-(2,3-
dichlorobenzy!)-4-
methylpyrrolidin-3-yi}-1,5-
dihydro-4H-pyrazolo[3 4-
dlpyrimidin-4-one

78.8nM

445.144

560.406

446.15

2.94

168

1-cyclopentyl-8-{(3.4-
trans)-4-methyl-1-(1.3-
thiazoi-2-
ylmethyl)pyrrolidin-3-yi]-
1,5-dihydro-4H-
pyrazolo{3.4-d]pyrimidin-
4-one

54,2 nM

384.173

488.53

385.22

2.35

166

1-cyclopentyl-6-[(3 4-
trans - 1-(3-fluoro-2-
methylbenzyl)-4-
methylpyrrolidin-3-yl]-1.5-
dihydro-4H-pyrazolc[3.4-
d]pyrimidin-4-one

68.3 nM

409.228

523.533

410.26

2.83

187

1-cyclopentyl-6-{(3 4-
trans)-4-methyl-1-[(2-
methylpyrimidin-5-
yl)methyl]pyrrolidin-3-yi}-
1,5-dihydro-4H-
pyrazolo[3.4-d)pyrimidin-

4-one

40.7 nM

393.228

507.519

384.3

2.21




-149 194 1-cyclopentyl-6-[(3,4- trans)-1-(2-fluoro-5-
~I* et hoxybenzyl )-4 54.7 nM 425. 223 539. 532 426. 29
WQ@2008/139r2% hyl pyrrolidin-3-yl}-1,5 ~~/ PCT/IB2008/001125
di hydr o- 4H pyrazol o[ 3, 4- d] pyri m di n-4-one 195

1-cycl opentyl -6-[(3.4 trans)-1-(2,6- dinethyl benzyl)-4
4J 198 nM 405. 253 519.57 406.31 2.83 nethyl pyrro
lidin-3-yl}-1,5 N di hydro-4H pyrazol c[ 3, 4-

d] pyri m din-4-one 196 1-cyclopentyl-6-{(3,4

trans}1-[ (4-nmet hoxy-3, 5- dinethyl pyndin-2- i-1
yl)Ynmethyl]-4 187 nM 436. 259 664-609 437.32 2.76

met hyl pyrrolidin-3yl} 1,5-dihydro-4H

pyrazol o[3 4- d] pyr| mdin- 4-one 197 Ate ' 1- cycl open

Ayt 34- = 1Lcl/<_q%bb'm"']]5'{ﬁ4§ 5 dimethytbenzyty) =%
53./5 nM 405253 5[19. 57,406, . 96
net hyl py\_el/l d+n- 3- Yzt nsd| h/dr o- 4H pyrazol c(3, 4-
N yl)methyl]-4-
~ 30.7nM | 407.243 | 521.546 | 408.31 2.36
Y methylpyrrolidin-3-yl}-
N 1,5-dihydro-4H-
pyrazolo[3,4-d]pyrimidin-
4-one
168 | b= PN 1-cyclopentyl-6-((3.4-
‘/\\}_/\ trans)-1-(4-
o -;’E‘ /'—> isopropylbenzyl)-4-
L ~ o 117nM | 419.268 | 533.597 | 420.34 3.1
: methylpyrrolidin-3-yl}-1,5-
Wl dihydro-4H-pyrazolo(3,4-
\“/\/ dlpyrimidin-4-one
170 | & 1-cyclopentyl-6-{(3.4-
M trans)-1-[(1-ethyl-1H-
N E»/——N\Q pyrazol-4-yl)methy/}-4-
43 methylpyrrolidin-3-yl)- | 74.6nM | 395.243 | 509.535 | 396.31 2.37
j 1.5-dihydro-4H-
\/j/ pyrazolo[3.4-d)pyrimidin-
_/ 4-one
171 Rac 1-cyclopentyl-6-{(3.4-
}“ﬁ? trans)-1-{(4-
- N\-—\ methoxypyridin-3-
~ \k_/\ ~ Yimethyll-4- 51.3nM | 408.227 | 636555 | 409.20 | 2.05
[ methylpyrrolidin-3-yl}- ' ) ' ' '
\/\\/ 1,5-dihydro-4H-
~F pyrazolo[3,4-d]pyrimidin-
4-one
172 | &
>L(\ 1-cyclopentyl-8-((3.4-
\Q \/‘-"/\7_ trans)-1-(isoxazol-5-
A ylmethyl)-4-
\> 67.0nM | 368.196 | 482.4865 369.25 2.29
\~/ methyipyrrolidin-3-yl}-1.5-
| dihydro-4H-pyrazolo[3,4-
\:{ d]pyrimidin-4-one




d] pyri m din-4-one 198 Rte’ 1-cyclopentyl-6-[(3, 4-

trans)-1-(3,4- ~~" dinethybenzyl)-4 93.6 nM 405. 253
wWh1®84392406, 31 2. 94 net hyl pyrrolidin-3-yl]-1,BCT/IB2008/001125

di hydr o- 4H pyrazol o[ 3, 4- ~~'J d}pyri m din-4-one W

2008/ 139293 PCT/1B2008/ 001125 -150 199 1-cycl open

tyl-6-((3,4- trans)-4-nmeth | 1 1

nmet hyl -1 H benzi m dazol L 2-yl)methyl]pyrrolidin-3-

35.3 nM 431. 243 545.568 432.29 2.64 yl}-15-di hydro-4H

~~ pyrazol o(3, 4-d] pyri mdln- 4-one 200

1-cycl opentyl -6-((3,4 trans)-4snethyl -1-((4- ~

nmet hyl - 34-di hydro-2H < ~-~ 1,4-benzoxazin-7 176 nM
448. 259 676.62 (449.3) (2.78)

Vi | .

Peethyoyrrotein=—3=—yty—1t5rdt-hydro=—4+H

1%yrazo|é[é%ﬁ{ﬂ]pyrﬂﬁfﬁ*ﬁ*l[fbne 261 1

cy¢l opentyl-6-4 3, 4- ‘FP°8HE) - 4- et hyl | 1- (31 _i

phenyl prapyf) pyrrjol if0HS 46 nVbAGH. 2532451 Fafxbe (4869 B) 285

( 219 /\/‘ methylpyrrolidin-3-yl}-1,5-
Lo dihydro-4H-pyrazolo[3,4-

e e
d]pyrimidin-4-one
174 Gtac % 1-cyclopenty-6-[(3,4-
/‘“\\/j trans)-1-{{6-(1-hydroxy-1-
\_\,.)u“/ t‘/ methylethyl)pyridin-3-
L ~ ylmethyl}-4- 420nM | 436.259 | 664.609 | 437.32 2.14
},/\/J methylpyrrolidin-3-yl}-1,5-
/\\/\/ dihydro4H-pyrazolo[3.4-
d]pyrimidin-4-one
175 b ;‘L‘/\ 1-cyclopentyl-6-{(3 4-
\: :,\__;‘ trans)-1-[(2,2-dimethyi-

N 2,3-dihydro-1-

\; benzofuran-5-ylymethyl}-

N N o 748 nM 447.264 561.607 448.3 2.896
oo 4-methylpyrrolidin-3-yi}-

S

1,5-dihydro-4H-

pyrazolo[3,4-d]pyrimidin-

4-one
1786 = YA ‘ 1-cyclopentyh-6-((3.4-
L H
NPT trans)-1-(3,4-
T ,
b S dimethoxybenzyl)-4-
e ) 27.1nM | 437.243 551,568 438.29 2.59
P methylpyrrolidin-3-yl}-1,5-
NP dihydro-4H-pyrazolo[3 4-
N d]pyrimidin-4-one
177 Rae § 1-¢yclopentyl-6-{(3.4-
F\/\ trans)-4-methyl-1-[(5-
F~)_\/»—’ methylpyrazin-2-
) ylimethyllpyrrolidin-3-yl}- | 42.2nM | 393.228 | 507.519 | 3943 2.32
/\/* 1,5-dihydro-4H-
NN
/\/~ pyrazolo[3,4-d)pyrimidin-
4-one
178 | 8= 1-cyclopentyl-6-[(3.4-
SNy yelopenty '
v ON_ trans)-1-(imidazo[1.2-
\_}"/ b idin-2-ylmethyl}-4
| a ridin-£-ylme -
T N Ipy y_ y 44.7nM | 417.228 | 531,541 | 418.27 2.14
N~ methylpyrrolidin-3-ylj-1,5-
Ve dihydro~4H-pyrazolo[3 4-

—{
C\’ dJpyrimidin-4-one




yl]-1,5-di hydro-4H pyrazol of 3, 4- d] pyri m di n- 4-one
202 Rte 1-cycl opentyl 6-{(3, 4- (.

wyanshzagsret hyl -1 -[2- (trifluoronethyl)benzyl ]| pgr/1B2008/001125
rrolidin-3-yl}1,5 di hydro- 104 nM 445. 209 559. 513
(446.2) {2.9} 4H pyrazol o[ 3. 4- d] pyri m di n-4-one
1-cyclopentyl-6-[(3,4- trans)-4nethyl-1-(4, 4, 4-
trifluorobutyl)pyrrolidin-3- \ 83.7 nM 397.209 511. 469
(398.2) (2.69) yl]-1.5-di hydro-4H
pyrazol o[ 3, 4-d] pyri m di n- 4-one 204
1- cycl opentyl 6-[ (3. 4- trans):="#8(3- net hoxybenzyl)-4
9.56 nM 407. 232 521.542 (408.3) (2.74} s%J nethyl

203

pyrrol idin-3-yl]-1,5 di hydro-4Hpyrazol o(3,4- ~r/
17!.9] pyMT m di n-4-on mcwum a9 Z2Ps PCIY I'BZ0087 OU11Z5
-1%1- 205 RH“\ 1- cy,glspp,em yl=6F ((3,4F | tnans)-1-
(C) cl Open‘ﬂ/’f“m?t\ff)‘ }p4eny|—1,3-oxazo|-4-
\T/ yl)methyl)pyrrolidin-3-yl} | 47.2nM | 444.227 | 558.563 | 44527 2.88
e |
1/\“(,; 1,5-dihydro-4H
‘ pyrazolo[3 4-d]pyrimidin-
4-one
180 JJ\/
3 i \, 1-cyclopentyl-6-{(3 4-
- "K-i/‘\"/ trans)-4-methyi-1-(2-
] o
N b I lidin-
/ methyleenzyljgyrrolidin 83.8nM [ 391.237 | 505.543 392.3 277
§ 3-yl]-1,5-dihydro-4H-
{ pyrazolo[3,4-d]pyrimidin-
=
4-one
e 3‘ | 1-6-((3.4
\ - tyl-8-[(3.4-
h/\h_\\(\r 1-cyclopenty!-8-[(
\_LE/—" \ trans)-1-(2-
; b { isopropocxybenzyl}-4-
A NS o 134 nM | 435264 | 548.586 | 436.33 3
- . methyipyrrolidin-3-yl}-1,5-
]/\‘) ____________ dihydro-4H-pyrazelo[3 4-
o d]pyrimidin-4-one
182 Bas - . .
>_/\ 6-{(3,4-trans)}-1-(cinnolin-
~:>"~‘—'~>_J\r—ﬂ 3-ylmethyl)-4-
A ;oA y
\ methylpyrrolidin-3-yl)-1-
(% ~ ethyipy . vl 225nM | 428,228 | 543.552 | 430.26 2.53
i cyclopentyl1,5-dihydro-
7’/"\;’/ 4H-pyrazolo[3.4-
/\/ d]pyrimidin-4-one
g
183 = 1-cyclopentyl-6-{(3.4-
/% trans)-1-[3-
\,_.\3"‘%"‘ \\__) (difluoromethoxy )benzyl}-
\r) 4-methylpyrrolidin-3-yi}- 29.8nM | 443.213 | 557.522 | 444.26 2.87
Y 1.5-dihydro-4H-
N .
L pyrazolo(3,4-d]pyrimidin-
—t
. 4-one




286 nM 369. 253 483.537 (370.2) (2.72)
nmet hyl pyrrolidin-3-yl]-1,5 di hydro-4H pyrazol o[ 3, 4-
wW@REsnsandili n- 4-one 206 1 cycl opentyl - 6- ( (3, 4-PCHIB2008/001125

trans)-1-(2,4- N, di methoxybenzyl)-4 --~ 68.4 nM
437. 243 551.568 (438.2) (2.82)
nmet hyl pyrrolidin-3-yl]-1,5 di hydro-4H pyrazol o[ 3, 4-
d] pyrimdin-4-one 207 [ 1l-cyclopentyl-6-((3,4
trans)-4-nmethyl-1-[4- (norpholin-4- ".-;° (477.3;
{1.94; 2.1 ylnethyl ) benzyl ] pyrrclidin 46,2 nM 476. 29
590. 649 -3-yl1}-1,5-di hydro-4W-477.3} 7)
pyrazolo[3 4-d]lpyrimd in 4-one 208 .

((3 4-trans)-1-(2,1.3- 1 J 71 benzot hi adi azol -5

Hhy—4—rethytpyrrotidrmm=G3=yt =713 v=43518%
54 578 (436:~2) 2166W”m%?6¥0pkntyl 1, 5- dlhydro
4H-pyrazoka%h4- d]"pytiffudp-h- 4- one 209 375
- 4 thylb : -G
6-1(3,4 /r ans’)\/1 [ 2-methy éfbx@ﬁzyl O?a%yo)nﬁt h%&.?]za *’_'sﬁs\.sgj?] 41o§ 2.87
met hyl p {rolldln-aambym@m@ybbopentyl , b-di hydr o 219
nM 4245\@48 535. 569yl 22pyzi}oio(3 2-. 85)
/\‘/ d]pyrimidin-4-one
185 = 1-cyclopentyl-6-{(3 4-
PP
':,_,;\ trans)-4-methyi-1-[4-(1H
\‘,_.,"\L“ C/\ pyrazol-1-
N ylibenzyllpyrolidin-3-yl}- | 33.5nM | 443.243 | 557.579 | 444.27 269
d 1,5-dihydro-4H-
L ihydro
C_: pyrazolo[3,4-d]pyrimidin-
4-one
186 &= 3 1-cyclopentyl-6-{(3,4
F‘f trans)-1-[(2,7-
e dimethylimidazo[1.2-
T N | s
~/ slpyridin-3-yImetyl-4- | oo M | 445250 | 559.595 | 44627 | 219
‘\‘.\(‘\( methylpyrrolidin-3-yl}-
N 1,5-dinydro-4H-
pyrazolo[3,4-d]pyrimidin-
4-one
187 | &= 4
\)
Ny
N/‘*G 1-cyclopentyl-6-[(3.4-
_;}-_-,\/ '\/,_\ trans)-1-(3,5-
I \) dichlorobenzyl)-4-
N e °r°,e‘" & 70.9nM | 445144 | 560.406 | 446.16 3.04
’ i methylpyrrolidin-3-yl]-1,5-
\/\1/ dihydro-4H-pyrazolio|3,4-
e dJpyrimidin-4-one
188 | &= Y
) 1-cyclopentyl-6-[(3,4-
\_‘.,\;Q/ N}\——) trans)-1-(4-
& i benzyl)-4-
N lsoPmpox*. nzyl-4 72.70M | 435264 | 549506 | 436.3 2.98
‘v/\\\(/: methyipyrrolidin-3-yl}-1,5-
/‘\/ dihydro-4H-pyrazoio[3.4-
/,‘\ dlpyrimidin-4-one




4H pyrazol o[ 3.4 d] pyri mdin-4-one 210 Re4 (
1-cyclopentyl-6-[(3.4- trans)-1-(2, 6-

walgdosasmebenzyi )-4 : ~\ N 16.2 nM 413. 203 527. BOB1B2008/001125
(414.2) (2.62) nethylpyrrolidin-3-yl]-1,5
di hydr o- 4H pyrazol o[ 3, 4- d] pyri m di n-4-one WD
2008/ 139293 PCT/1B2008/ 001125 -152- 211
1-cycl openlyl-6-[(3.4- trans)-1-(2- nethoxybenzyl)-4
"J 39.8 nM 407. 232 521.542 (408.2) (2.76) r=~
met hyl pyrrolidin-3-yl]-1,5 di hydro-4H pyrazol o[ 3, 4-
d] pyri mdi n-4-one 212 1-cycliapentyl-6-{(3,4
trans)-4-nmethyl-1-((3,5,6- trimethyl pyrazin-2 r- (J
yl)methyl ] pyrrolidin-3-yl} 9.98 nM 421. 259 535. 573
(497 '2\ f’) '-_\11 5-dihvdro-4

e ZrltyT-6-
3y azol of 3,i4- /d] pyr r:r‘idg{{:lerjyh d[;f; 213
1- ¢ycl openk b-~©- Ay ansy-1- (2, 4-| di chlor obenzyl )t 4
124 nM 4%5/144 5 ma‘@é‘“y RHE1) (298

et hy| pyi\r/ol i di n-3- y y)jrne yl}é 3.7nM 436.255 664.609 | 437.21 2.13
>/ thyipyrrolidin-3-yl]-1,5-

W me

dihydro-4H-pyrazolo[3 4-

)
¢}

q;_

dlpyrimidin-4-one
190 | &= \ 1-cyclopenty-6-[(3 4-
=S trans-4-methyl-1-
" },_..’
\_ A= Y (4,5,6,7-tetrahydro-1,3-
S ~ benzothiazol-2-
N enaothiazo 554 nM 438.22 552,622 | 438.27 2.81
N yimethyl)pyrrolidin-3-yi]-
s
Q/,f 1,5-dihydro-4H-
\ pyrazolo[3.4-d]pyrimidin-
4-one
181 | &=
M” 1-cyciopentyl-6-[(3 4-
\
’*\§ >—'~/ trans)-1-(mesitylmethyl)-
\/———' " b 4-methylpyrrolidin-3-yl}-
/ ) ] 188 nM | 419.269 | 533.597 | 420.34 3
CN 1,5-dihydro-4H-
/\/ pyrazolo[3.4-d]pyrimidin-
M 4-one
192 Rag)

“
>\\~\/\;- 1-cyclopentyl-6-(3 4-
N>§H>"” trans)-1-(2.6-
dichlorobenzyl)-4-

b C © % 236 nM | 445.144 | 560406 | 446.14 | 275

methylpyrrolidin-3-yl}-1.5-
/‘\/' dihydro-4H-pyrazolo[3.4-

\/J\ dlpyrimidin-4-one

193 | B= 4 4-{[(3.4-trans)-3-(1-
cyclopentyl-4-oxo-4,5-
}_’ O | dihydro-1H-pyrazolo[3.4-

N d)pyrimidin-6-yl)-4-

i methylpyrrolidin-1-
P ylimethyl}benzonitrie

57.7nM | 402.217 | 516.526 | 403.25 2.61




di hydr o- 4H pyrazol o( 3, 4- d] pyri mdin-4-one 214
1-cyclopen tyl-6-[(3.4 trans}4-nethyl -

W@ 2008/139283 t et rahydro-4H ( J ~I pyrazol o[ 1, 5- apEwER008/@1125
~' 15.7 nM 435. 275 549.6 (436.3) (2.59)
yl met hyl ) pyrrolidin-3-yl] 1,5-dihydro-4H
pyrazol o[ 3,4-d]pyrimd in- 4-one 215 R-<
1-cycl opentyl-6-[(3.4- ~/ -\
trans)-1-(3- Auorobenzyl)- 4-nethyl pyrrolidin-3-yl]-
1, 5-di hydro-4H 11.5 nM 395. 212 509. 506 (396.2) (2.73)
(~| pyrazol o[ 3, 4-d] pyri m di n='48= one WD 2008/ 139293
PCT/ 1 B2008/ 001125 -153 216 1-cycl opentyl-6-((3, 4-
trans) 1-(2, 3- dihydro 1- benzofuran-5-ylnethyl~ J

FENY T pYCT ol 1dl M- FcWelodertyl- 3,13.44 NM 419, 232 $35. 553
(4:’0 2) (271 1, ,m,swammé pyrazpl o[ 3,4-d] pyri i d

ini 4- \2 / ycbg g;xl [(3,4-]| ~~ tnans) -
1-(2- nme %)oxy_ r?ntet ypyrrohdln%}//Ls /1547 nM | 425.223 | 539.532 | 426.29 2.75
‘\1/\‘/ dihydro-4H-pyrazolo[3 .4-
N dlpyrimidin-4-one
195 1 1-cyclopentyl-6+{(3.4-
WJI\/»« trans)}1-(2,6-
2 NS dimethylbenzy!}-4-
_ - 198 nM | 405.263 | 519.57 | 406.31 2.83
) t methylpyrrolidin-3-yl}-1,5-
S//g dihydro-4H-pyrazolo(3.4-
/’\) d]pyrimidin-4-one
196 Bac, 4 1-cyclopentyl-6-{(3.4-
VAR S \‘/" trans)-1-{(4-methoxy-3,5-
\_1‘_}@{/ ’\,:\/ dimethylpyridin-2-
‘ /\/\ meth);ll)::::[?lcli]i:;-yl}- 187 nM | 436.259 | 664.609 | 437.32 276
\/\/
P 1.5-dihydro-4H-
pyrazolo[3.4-d}pyrimidin-
4-one
197 | 2

N 1-cyclopentyl-6-{(3.4
. -cyclopentyl-6-[(3.4-
\ \).__x

N b trans)-1-(3,5-

k ) dimethylbenzy!)-4-
¥ thylpyrrolidin-3-yl}-1.5 53.5nM 405.253 518.57 406.33 2.86
methy -3-yl]-1.5-
\M/\‘/ dihydro-4H-pyrazolo(3 4-
/
e d]pyrimidin-4-one
198 Bag, Y
>-\/\; 1-cyclopentyl-6-[(3.4-
SO
>Q~) \3 trans)-1-(3 4-
2 / dimethylbenzyl)-4-
N/ . 83.6 nM 405.253 519.57 408,31 2.94
! methylpyrrolidin-3-yl}-1,5-
(v dihydro-4H-pyrazolo[3,4-
/\\’/)

djpyrimidin-4-one




25.0 nM 421. 248 535.569 (422.3) (2.91)
nmet hyl pyrrolidin-3-yl]-1,5 di hydro-4H pyrazol o[ 3, 4-
waolk@gnsarvzli n- 4- one

trans)-1-(2-fluorobenzyl)-

218 R O 1-cycl opentyl

II\II

4-met hyl pyrrolidin-3-yl] 15.6 nM 395. 212 509. 506

(396.2) (2.67)

1, 5-di hydr o- 4H
pyrazol o[ 3. 4-d] pyri m di n- 4-one
6-[(3,4-trans)-1-(2-

219
chl orobenzyl ) - 4-

nmet hyl pyrrolidin-3-yl]-1 48.4 nM 411. 183 525. 961

(412.2) (2.78)

cycl opentyl

- 11505- di hydr o

- 6- [ (BCBIB2008/001125

4H pyrazol o( 3, 4- d] pyrim din-4-one 220 "-"
1 cyclopentyl 6 ((3 4- N ~4 trans}l (3,4- ~~
Ehehlor uucn:yl =4 qucgpémsztﬁgrg 44560406 (4461
(3.]04) nmethytpyrraql &gh%m§1¥ 11,5 d|1ydro-4
H pyrazql o[=3/—4 dl pyrLmd bne
ei\zﬁmqra)zol ]
6- (|( 3, 4- \ans)ki (21 3 gnzgg £§ 1E
-yl)méthyl in- 31.74 5.?\2}? 4%2 Z:E 2.84
yl et hyl ¥ 4- met hyf %%hdr4kn- - |7 nM 43 84
549. 8 436.2) (|2. opent I l 5-dilhydr o
\/( ) ( pyrazol)o[34 -d] ynmxdm y y
4-one
200 G 1-cyclopentyl-6-{(3.4
A\ trans )-4-methyl-1-[(4-
9\ ’K - / methyl-3,4-dihydro-2H-
—", /‘ )\
OO S ] b in-7-
\,<_‘\>* \J| 14-benzoxazin 176 M | 448.250 | 676.62 | (449.3) | {2.78)
;N ylimethyl)pyrrolidin-3-yl}
1,5-dihydro-4H-
pyrazolo[3,4-d]pyrimidin-
4-one
201 = f 1-cyclopentyl-6-[(3.4-
(\ ,Lf:f\ trans)-4-methyl-1-(3-
g lidin-3-
TN J""J | phenylpropyijpyrrolidin 146 nM | 405.253 | 519.57 | (406.3} | {2.93)
N ~ yl}-1.5-dihydro-4H-
pyrazclo(3,4-d)pyrimidin-
4-one
202 [ &= i 1-cyclopentyl-6-{(3.4-
L I \, trans)-4-methyl-1-[2-
2\7""\ Y (trifluoromethyl)benzyl]py
) \ - _ 104 nM | 445209 | 558.513 | (446.2} | (2.9}
—~_ O rrolidin-3-y})-1,5-dihydro-
\__/\/ ‘ 4H-pyrazolo[3.4-
/ d]pyrimidin-4-one
X )
203 | 1 1-cyclopentyl-6-[(3.4-
J\J\A\ trans-4-methyi-1-(4 4 4-
2\ v '\/ triflucrobutyl)pyrrolidin-3-
! " ) 83.7nM | 387.209 | 511469 | {3882} {2.69)
,h/ O yl]-1.5-dihydro-4H-
' pyrazolo[3 4-d]pyrimidin-
4-one
204 e ﬂ 1-cyclopentyi-6-[(3 4-
YN, trans)-1-(3-
)\ "‘L§ I»./
: - } methoxybenzyl)-4-
! — = 8.56nM | 407.232 | 521.542 | {408.3) | (2.74)
/,————\>’_#,f <¥) methylpyrrolidin-3-yl]-1.5-
N dihydro-4H-pyrazolo[3.4-
/
- d]pyrimidin-4-one




4H pyrazol o[ 3 4- d)pyrim di n-4-one WO 2008/ 139293
PCT/ 1 B2008/ 001125 -154 222 1-cycl opentyl -6-((3, 4-

WO e@sa}92ds met hyl -1 -[ (2- propyl pyri m din-5- PCT/IB2008/001125
yl)methyl ] pyrrolidin-3-yl}- 6,03 nM421. 259 535. 573
(422.3) (2.52) 1,5-di hydro-4H
pyrazol o[ 3, 4-d] pyri m di n- 4-one 223 IR
1-cycl opentyl -6-((3,4- trans)-1-((1-ethyl-IH
pyrazol -5-yl)nmethyl]-4- ~" nmethyl pyrrolidin-3-yl)-
14.4 nM 395. 243 509. 535 (396.3) (2.39) 1,5-di hydro-4H
| pyrazol o[ 3, 4-d] pyri mdl n- 4tzane 224 1-cycl open
tyl6-{(3,4- trans)-4-nethyl-1-(2- ~"

(t hf | uor onet hoxy) benzy| ) 116 nM 461. 204 575.512

622y —(2-96) Froet-edi-A-—3—y1—1-5

Taas — 1 3dV4
2%? I“ydrf) AH azoI 01[°3°'°ﬂemy'8]( ﬁ/rl m di n14-ong 225
1- dycl op n% {( 3, 4 ¥¥4&ns) - 41 met hy| - 1- [ 4-
(trifl U‘Z%e\@ bé‘i"‘iqu]’_ﬂp?hm‘} 28A4w9 | BVbAA454e2809 | 3702y | (2721
559. 543 (446. 2 ( 3ne@adrrolidp:3vk ¥l i di n- 8-yl }-|1. 5-dijhydr ¢
4H- p}Lf/aZO| O[ 3, dihydro-4H-pyrazolo[3,4-
d]pyrimidin-4-one

208 B . 1-cyclopentyl-6-((3.4-
/‘“\,,rLJEI\_\;‘ trans)1+(2,4-

. dimethoxybenzyl)-4-
oo <)« o 68.4nM | 437.243 | 551.568 | {438.2} {2.82}
\ - -&’_‘r’ \ methylpyrrolidin-3-yl)-1,5-

\ dihydro-4H-pyrazolo[3.4-

d]pyrimidin-4-one

&

207 o i 1-cyclopentyl-6-{(3.4-
L );I “ trans)-4-methyl-1-[4-
o \’__J /\ {morpholin-4-
> ylmethyl)benzyl)pyrrolidin | 46.2 nM 476.29 580.649
-3-yi}-1,5-dihydro-44-
pyrazolo[3,4-d]Jpyrimidin-

(477.3, | {1.84:21

\..A;\ >-‘ -
o 477.3} 7}

4-one

208 ot - 6-((3.4-tfrans)-1-(2,1.3-
benzothiadiazol-5-
\ ylmethyl)-4-

e </: methylpyrrolidin-3-yi]-1- 7.13nM | 435,184 | 549.578 | {436.2} {2.66)
— cyclopentyl-1,5-dihydro-
4H-pyrazolo[3,4-

d]pyrimidin-4-one

209 | & )
~ 6-{(3.4-trans)-1-[2-
¥ N\
g\g l a (benzyloxy)ethyt]<4-
N \
) methylpyrrolidin-3-yi}-1-
/‘J O yey ,y' 52.9nM | 421.248 | 535569 | {422.2) | (2.85)
~ cyclopentyl-1,5-dihydro-
i\ 4H-pyrazolo[3.4-
/
<’\ d]pyrimidin-4-one
_J
210 e i ‘ 1-cyclopentyl-6-[(3.4-
‘(\J:\ trans}-1-(2.6-
2\‘*’“\\ / diflucrobenzyl)-4-
_ — o 16.2nM | 413,203 | 527.496 | {414.2} {2.62}
“FM/\——/‘“ <’\/ methylpyrrolidin-3-yl]-1.5-
\,,4/\ dihydro-4H-pyrazolo[3.4-

d)pyrimidin-4-one




d] pyrimdi n-4-one 226 1-cyclcpentyl-6-{(3,4 ~w

trans)-4-nmethyl-1-[(1- ( nmethyl-1 Himdazo(4,5 3.78
wm k004322289 660. 581 (433.2) (2.03) PCT/IB2008/001125

yl)methyl ] pyrrolidin-3-yl} 1,5-dihydro-4H

pyrazol o[ 3,4-d] pyrimd in- 4-one 227 'Ras; 1

trans)-1-(3,5- 1"~" difluorobenzyl)-4- C

nmet hyl pyrrolidin-3-yl] - 1,5- 7.42 nM 413. 203 527. 496

(414.2) (2.79) J J/" | dihydro-4H pyrazolo[3.4

d] pyri m di n-4- one WD 2008/ 139293 PCT/ | B2008/ 001125

-155 228 1-cycl open tyl -6-[ (354

trans)-1-(5, 6-di hydro-4H ~. pyrrol o[ 1, 2-b] pyrazoi-3 |

yl methyl)-4- 49.1 nM 407. 243 521.546 {408. 3} {2.37}

VT et Tyt pyTT -3y -1} 5
di hydr o- 4H pyr azal ofc@e#e-8fgyr| m di n- 4-one Al t hough
centain ege tly prefert@d enpodi mnents of the
i nyenti have._heemetdesowi-bed [ ] | b
apparent To tha/e mgthoiplrlo@id-3y/F1 5t he' a?t ‘%ozjésgmﬁ\gi% chﬁzt%ém @rer

I nye on pert ai nsinfdRak-pyeatopat | ons and nodi fi cati ons

of [t he/descri bed |5 epbeadi4mat s, may be nade w t hout

departing fromtre spirit and |scope jof the invention.

2Ac ey di ngl y I|s TeyaererdieEP 4t hat t hel i nvention be
limted f;gg hesHeetenttzSequi red by the appended
cl ai s a appl rrecetpbvezral es of ljlaw. WD 20084139293
PCT/ | BfUS/ 001425 yimethyllpymolidin-3-yly | 8.98nM | 421258 | 536.673 | (4223) | {251}
1,5~dihydro-4H-
pyrazolo[3,4-d]pyrimidin-

4-one
213 - A 1-cyclopentyl-6-[(3 4-
i N trans)1-(2 4-
(\\"L\‘I"\/ dichl Z | -4
! \ ichlorobenzyl)-4-
— /™ enzy 124 nM | 445144 | 560.406 | {446.1) | {2.98)
\/”\_J - | methyipyrrelidin-3-yl}-1,5-
a—N, /’“
\&”‘\: dihydro-4H-pyrazolof3.4-
dlpyrimidin-4-one
214 | & ) 1-cyclopentyl-6-[(3.4-

\\ trans)-4-methyl-1-

\ (5.6.7 .8-tetrahydro-4H-
\P) O pyrazolo[1,5-a)azepin-3-
yimethyl)pyrrolidin-3-yl}-

P
w 1,5-dihydro-4H-

pyrazolo[3 4-d]pyrimidin-

15.7nM | 435.275 5496 {436.3) {2.58}

4-one

215 | &= 2 1-cyciopentyl-6-{(3.4-

n/lkk/\ trans)-1-(3-flucrobenzyl)-
o 4-methylpyrrolidin-3-yl)-

— O 1,5-dihydro-4H-

—
Q’/ pyrazolo{3 4-d]pyrimidin-
//

11.5nM | 395.212 | 509.506 | (396.2) | {2.73)

4-one




-156 CLAIMS We claim 1. A conpound of Formula (1), O
RR RBRNN NNR N5R2(I) or a pharmaceutically
waemepsead e salt thereof, wherein: R is sel ectedr/iB2008/001125
the group consisting of (d-C6)al kyl, (C2-C6)al kenyl,
(C2-Co6) al kynyl, (C3-C8)cycloal kyl, heterocycl oal kyl ,
aryl, and heteroaryl, each 10 of which optionally may
be substituted with one to three substituents, the
substituents being i ndependently selected fromthe
group consisting of (Cl- C4)al kyl, (G -C4)al koxy,
hal o, and (Cl-C4) hal oal kyl. RS53is selected fromthe
group consi sting of hydrogen, (Cl-C4)alkyl, (C2-
C4) aI kenyl , (C2- C4) al kynyl (CI C4) hal oal kyI and

iA=L Upy'JI_-‘.LD R2 TemiommiE@sedr fromttregroup
comsi sting C] ,gﬁs)a mym(cz Co6) al kenyl,
( C2- C6) al ky,h @‘ g@,{ kyl , heteroaryl sel ect ed

from{he \group cnasme%w 4 msQ/ pWA‘nQ' nM&zazp%Eésgﬁ‘ By | 271
pylimdmyl e Py, and S, her g the
eteroaryl optional I 10:84 b msu s | ut e !’VI one to
thiee substituent ST HdePERGENt |y sel ected from|the

up consi sting lof (d°” Yal kiyl and (CGi-120

ar
21@4 ffal oal kyl; R3|i Scselkmetisd from t g{e grolp consisting

d hydr ag eg \C1- Chparl-Rykthox(€€2- C4) al kenyl
(C2-CA) \ C3-w&mpeyoilsoal k .
(CL- )_hal oaI i@l mEhypgroigieb-gtsed ¥JO o qhzés gr %Susgg wazar] 2oy
cowg ting of -C}'ﬁmxdro#%%# CHZCH:Z , and
e ) . WD 2008/ 139293RGH | 82008/ 401125] - 157
218 f! 1-cyclopentyl-8-[(3.4-
» N, trans)-1-(2-fluorobenzyl)-
/ .
« SN R -me relidin-3-yl}-
2\-"@\ 4-methylpyrrolidin-3-yl]
i 156nM | 395.212 | 509.506 | {396.2} | {267}
—_ 1,5-dihydro-4H-
‘\\,M[’J - pyrazolo[3.4-d}pyrimidin-
K 4-one
219 | &= : B-[(3 4-trans)-1-(2-

chlorobenzyl)-4-

)‘K /I\>~
T ‘ methylpyrrolidin-3-yl]-1-
i

I 48.4 nM 411.183 525.961 {412.2) {2.78}
C}__/‘ %] cyclopentyl-1,5-dihydro-
S 4H-pyrazolo[3.4-
dlpyrimidin-4-one
220 | ; 1-cyclopentyl-6-[(3 4-
L LJT\/\ trans)-1-(3,4-
&j ) )\ dlcmwoéehzyi)"i' 28.0nM | 445144 | 560406 | {446.1) | (3.04)
t,f—’\’r_‘/ N\ methylpyrrolidin-3-yl}-1.5-
NS dihydro-4H-pyrazolo[3.4-
: d)pyrimidin-4-one
221 B . 6-((3.4-trans)-1-(2.1.3-
wﬁ:\ benzothiadiazol-4-
o~ Q\J\ \/ ylmethyl)-4-
>ﬁ N (| methylpyrrolidin-3-yl-1- | 127 nM | 435.184 | 549.578 | (4362} | (267)
\_/’P_ ~ cyclopentyl-1,5-dihydro-

4H-pyrazolo(3.4-

| d)pyrimidin-4-one




R5 is selected fromthe group consisting of

(C3-C8) cycl oal ky
w@nashees oar yl ,

substituted with one to three substituents,
i ndependent|y selected fromthe
(C2 5 C4)al kenyl,
(Cl- &) hal oal kyl

substituents bei
group consi sting
(C2-C4) al kynyl ,
(C1- 4)al koxy,

I, heterocycl oal ky

|, aryl, aryl oxy,

any of which optionally rmay bECT/IB2008/001125

ng
of (Cl-C4)alkyl,

(Cl - C4) hydr oxyal kyl ,

(Cl- &) hal oal koxy,

such

(C3-C8) cycl oal kyl

hal o, cyano, phenyl, norpholinyl, (G -C4)alkylam no,
pyrazolyl, triazolyl, and i m-dgzolyl. 2. The conpound
of claim1, or a pharmaceutically acceptable salt
thereof, 10 mherein Ris selected fromthe group
ol cti Ny ot tri £l i~y ot hy
QU«\JLIII UI_CLIII d éﬁ 1 CT T 1T 1§ UUrT v Lllyl,
2ggclobuty c&c\o ;w{fngYE uorocyclohexyl,
?E:hoﬁyghehékkp§$ ra ¥prmM| _ hhogylan 4-lyl, aﬂdl 15
etr ahydr 0~ i $ rogen_aor y
R2 |ismethyl, tri Ym“h {mew¥t 5 Wbo?%ﬁﬁt FQE% tz2ar) " @52
pyrli midinyl, trifl ubF8HETHYI py rlnldlnyl or ERY; R3
i's [methyl, ethyl, W@ﬁb?éﬁ?ﬂ”mTllflu0|onethyl
triffl uoroethyl, or cyéF¥propyl: Eis -CH- or -|0(O)-
223 20°R5 i s sel ectled-f¥emy'tHid* gr oup consi stji ng of
substit te?%gg%unsu@@tHFGFEG* cycl opentyl,
pryts eny yazstaphettwi-, | benzyl oxy, |pyri m|di nyl
gmol imaypyrotpiH3 B X 14 4T | 3999438 Z40mRb | (396.3) | (2.39)
benzi ni dagzsdnydo<Hci npol i nyl,  ndapht hydri nyl
pyr|d9[2 3- b] pyr aziysayb3 s-dningkaz o[ 4, 5- ¢] pyri/di nyl ,
benzothladlazolyl t et Bane
Ay UEopyT azol of 1, 5- 3l pylL b yd . | o hydfobenzodroxinyt;
25 i m dazol ¥, . di ytﬁpfm;ﬂqggur anyl, tri a_zEI yl,
oxazolyh}\dedkazclﬁhhoeg”%m PX|nyI, thi gzol yl,
i m| dazo[<1, 2-a] ¥ 3f1£W ahy drebesz.ethi azob ylds22) | 296)
dlhydprenzoxa %g;;%éié§ﬁ3gropyranyl, tetra
hydrcpynazolo[l,e : and
di hydr opyrrol o] 1,/2- BPEYYasBEyl| 30 3| The [conpound of
28] af*m 2, o&hﬁ phar negesdini-c@« y| accept abl e [sal t
t her eof , eEE|r.tM£p2QQ@Ag39293 PGT/ 1 B2008/ 001125
) 158 R | S\ \SeT etl & qnﬂEoFonyt)JQ#‘zyHW og4p9 aon‘ils '?otel ns%s 5(:1)2 446.2 3.01
I'S 3pr9@yL cyclobutyl. 3yt Sdhydro- | ' ' a2y | o
4H-pyrazolo[3 4-
d]pyrimidin-4-one
226 B ) 1-cyclopentyl-8-{(3.4-
YN trans)-4-methyl-1-[(1-
<"\\€)\\“)\\’\ methyl-1H-imidazo({4, 5-
7‘,@\\/\’/’ ] clpyridin-2-
‘\/\{‘ Jhmethyllpyrrolidin-3-yik 3.78nM | 432.238 | 660.581 | {433.2) {2.03}
1,5-dihydro-4H-
pyrazolo[3,4-d]pyrimidin-
4-cne
227 Sac 1-cyclopentyl-6-[(3 .4-
/ﬂ\“/\ trans)-1-(3,5-
)\ K /\/ diflucrobenzyl)-4-
<] . tnyipyrrolidinedeyl- 1 5- 7.42nM | 413.203 | 527.496 | {4142} | {2.79)
_— (| me rrolidin .
\\:_:\,'d A dihydro-4H-pyrazoio(3.4-
d]pyrimidin-4-one




cycl opentyl, and tetrahydro-2H pyranyl; R 1is

hydrogen; R2 is ER5; 5 R3 is nethyl or ethyl; E is
wo gi8A392a51d RS is sel ected fromthe group conspGL/iB2gosofo1125

phenyl, pyrimdin-2-yl, pyridin-2-yl, pyrazin-2-yl,

and 5-net hyl pyrazin-2-yl. 10 4. The conpound of claim

1, selected fromthe group consisting of:

6-[(3S, 4S) 1- benzyl - 4- met hyl pyrrolidin-3-yl]-1-cycl open

tyl -1, 5-di hydro- 4H pyrazol o[ 3, 4-d] pyri m di n- 4- one;

1-cycl opentyl -6-[(3S, 4S) - 4- et hyl - 1- (qui rnoxal i n-6-yl m

et hyl ) pyrrolidin-3- -155-

yl]-1, 5-di hydro- 4H pyrazol o[ 3, 4-d] pyri m di n-4-one; 15

1-cycl opentyl - 6-{(3S, 4S) - 4- et hyl - 1- [ (5- net hyl pyr azi n-

7 B - T-cyclopentyl-6-[(3.4-
yl ymet hyl ] pykr ol i| Qbdar+3s ddingarolen S di hydr o- 4Hi pyr azol of 3/ 4
- d] pyri ?gl,&' y nep.érroloh,2-b]pyrazoi-3- .
1-¢ycl opent yI'- 6:{ (3S, AR d- [ (1, R-AlebfMl 1 Lovss6 | w083y | 237
H pyrazofl - 5-yl 2t Oy

nethyU'yrroIidin-%%xSfm%mgwyfhydro-4k¥pyrazolo[3,4-d:p
yr i midi n- 4- one;

}:i-pyl'azo-lo 4~

1-cycl opent yl - 6- [ (38 A “Ahethyl -1 -l(4 5 6

7-tetrahydropyrazolo[ 1,5 20

a] pyridi nAlammi?%hmhzjmw?w ipelfétred- ¥mbodimBnteli dTyHe Oinddrition
n_

yrazaql o 4- rimdin-4- one; 1 A

Y yeragbResn Sefbesthdref EibiapeBient [y hossaie o fre ar o
H- benian tdeuneknt@n pertains that variations and modifications of the described
y'dz]J g‘;eﬁ%%‘%ﬁ&%%% Rads WhioulaepafingYdmané ShivaRzRbEA e
6- [ ( 3BeAtHN. 1AQCRITEN it s BIEPRSFERYNS IIVER¥ANRA (B adAnYdioribe
3- vyl JextknP%®quired by the appended claims and the applicable rules of law.

cycl opentyl -1, 5-di hydr o- 4H pyrazol o[ 3, 4-d] pyri m di n- 4-
one;

1-cycl opentyl - 6-{(3S, 4S) - 4- net hyl - 1-[ (2- net hyl pyri m di
n-4-

yl)ymet hyl ] pyrrolidin-3-yl}-1,5-di hydro-4H pyrazol o[ 3, 4
-d] pyri m di n-4-one; and

1-cycl opentyl -6-[(3S,4S)-1-{[2-(d

met hyl am no) pyri m di n-4-yl] nethyl}-4-

nmet hyl pyrrolidin-3-yl]-1,5-di hydro-4H pyrazol o[ 3, 4-d] p
yrimdin-4-one; 30 or a pharmaceutically acceptable
salt thereof. WD 2008/139293 PCT/|1B2008/ 001125 -159

5. The conmpound of claim1l, selected fromthe group
consi sting of:

6-[(3S, 4S) - 1- benzyl - 4-et hyl pyrrolidin-3-yl]-1-isopropy
| -1, 5-di hydro-4H




10

15

20

pyrazol o[ 3, 4-d] pyri m di n- 4- one;
6-[(3S, 4S) - 1-benzyl -4-net hyl pyrrolidin-3-yl]-1-isoprop

w keok/159208 hydro- 5 4H pyrazol o 3, 4-d] pyri m di npd¥/B2008/d1125

-isopropyl -6-[(3S,4S)-4-nethyl -1

- (qui noxal i n- 6-yl et hyl ) pyrrolidin-3-
yI]-1,5-dihydro-4FprrazoIo[31§ d] pyrimdin-4-one;, 1
-isopropyl-6-[(38,48)-4-nethy|-q
-(quinolin-3-ylnmethyl)pyrrolidin-3-yl]

1, 5-di hydr o- 4H- pyrazol o[ 3, 4-d] pyri m di n-4-one; 10
1-isopropy|-6-[(38,4S)-4-neb@ﬂ”wg(quinoxalin-6-y|neth
yWéO%lra[ al i di n- 3- —_

ylr= ,gpdihydro-4kkpyrazo|o[3,4-d]pyrinidin-4-one;
1-isopropyl -6-[(3S, 4S)-4-net hyl - 1- (qui nol i n- 3-yl net hyl
Ypyrrolidin-3-yl]-

175- di AyeRMBPAMGOT BeENYRE!)4- d] pyri i di n- 4-one; 1
-isopropyl-6-{(38,48)-4-nethy|-%)

-[(2-methyl pyrimdin-5 15
yI)nethyI]pyrroIidin-3-yh}-1,5-
-d] pyri m di n- 4- one;
1-isopropy|-6-{(38,ﬁ§)-1-[(
l]-4-

nmet hyl pyrrolidin-3-yR}-1, 5-
yri m di n-4-one; 1-i y it 62
1-[ (5- et hyl pyr azi
yl )ymet hyl ] pyrrolid\n-3-yJ}-1,5-di hydro- 4k pyrazol o[ 3, 4

-d] pyri m di n- 4- one;
1-isopropyl-6-[(3S,AS)-4-nmethyl-1-(1, 5-napht hyridin-4
yl met hyl ) pyrrolidig-3-yl]-1, 5-di hydro-4H pyrazol o[ 3, 4-
d] pyri mi di n- 4- one; 2
1-isopropyl-6-[(3S,4S)-4-nethyl-1- M, 8- napht hyri di n- 4-

QT bthacsptioally segenipRle malt YIgresh SNSISS 4. a) pyri m o

I n-4- omle_s sblledtisdamﬁpWe QFdLﬁFpgr@isﬂngmf |(1§ZI12—5Cb)aIkyI, (C,-Ceg)alkenyl,
- (qui nol i n- 4- rrolidin-3-yl]-

(R AP, ST ; Belspgvalodavi A1vlomad hefgroan, each
gfhﬁ%g%rho%{im%l[y( ey e - uidititeb- dithPyRé 48[ three substituents, the

-8
ydutvetitﬁa%)zt%;hemg intiepesdgntly seaiedferro-the gpuazeonsiging of (Cs-
i mi di nc 4- one; tical | t abl

S e e Sag88s nall SRR BB o 3 cbl act e

f tle h 3hd ' g C1-Cy)alkyl, (Co-
o7 35U e el cHBsiRg 98ERn, (C:Coal,
&4 alBenns)CxCaainyl, ACnéi s alpptkybl andl YABORIOPYH - (t et r ah

dr 0- 24+ -4~ -~

) 175 BSHER f1am b, 9854 500SI8 g P S Ca1alkg(Ce Coratkeny.
ety A TRChVatckify 2hetetdary| selected from the group consisting

rimdin-5-yl)nethyl rrolidin-3-yl}-1
of pyridinyl, py¥id2&12iny|,yp>]/rirﬁ|%inyl, and pyrgziﬁwyl, and ERs, wherein the

R;
hydr o- 44 pyrazol o 3, 4

{ n-3-yl)methy

N
H pyr/azol of 3, 4-d] p
74SY=M- net hyl -

heteroaryl optionally may be substituted with one to three substituents
independently selected from the group consisting of (C4-Cs)alkyl and (Cs-
Cs)haloalkyl;

R, is selected from the group consisting of hydrogen, (C4-Cs)alkyl, (C»-
Cs)alkenyl, (C2-Cq)alkynyl, (Cs-Cg)cycloalkyl, and (C4-Ca)haloalkyl,

E is selected from the group consisting of —CHy—, —CH2CH>—, -
CH2CH,CHz—, and -C(O)-;



(tetra
hydr o- 2H pyran-4-yl) -1, 5-di hydr o- 4H pyr azol o[ 3, 4-d] pyr

WO p08i180243 one; 5 PCT/IB2008/001125

10

15

20

25

30

6-{(3S, 4S) - 4- et hyl - 1-[
rrolidin-3-yl}-1- (tetr
hydr o- 2H pyran-4-yl ) -1,
i m di n-4-one;

6-{(3S, 45)-1-[ (6-nmet hoxypyridin-3-yl)methyl]-4-nethylp
yrrolidin-3-yl}-1 (tetra

hydr o r ) y

H pyr a%“ Hféa%%]ﬁtéﬁlj . Tr}%n?dﬂﬁné“ &fo‘&g consisting of (Cs-Cg)cycloalkyl,
6-he(s3BcyiSpakyharyly Bryloxy, and heteroaryl, any of which optionally may be

1((§ﬂglstr|]t8|técp ant\flul rroergehyw P rrregl Isddbgtlf%e%té su'c ! €4 rbstPfuenC{s being
ngd%ﬁfe‘ﬂ@eﬂtl}" Selbcheddi AT nd Hy A ZRInelstng- & PYC |-, WHIky!, (Co-
6 CufBEems) - 4Caelagikynyl] (2ACreChyydpxyaikyl n- (CyCylhadogikyl,  (Ci-

p% (o By&%ybﬂ?hﬂ%a R il (Goefredcvipalbyla, d1algs §Y87Ry PhenYl

©41-Cqlalk Iammo razolyl, triazolyl, and imidazolyl.
§Qn(4 ety s PY ez over a0 28y ) et i 1 py

(5- et hyl pyrazi n-2-yl ) et hyl ] py
a
5-di hydge- 4H pyrazol o[ 3, 4- d] pyr

6{(%
rrolldln 3 yl}-1 (tetra

h drfrﬁg?o%o?ﬂafofybl)a i & BYHaPmAbE BG4 HeptdnIB] Y thereof,

6v\,{h@3§n48) 4-met hyl -1-{[6-(trifluoronmethyl)pyridin-3-y

I h lid
11 Y TS v ot paont grost.

ZF%@E@U g]§p¥|?bgb@n néﬁk}o‘fﬁ%'c] pﬁsdrﬁﬁthgﬁyﬁﬁém| -thtrahydro-2H-

yirblamtrbmq ply endltetdamyddoy2H-pyrgn-dtyi ahydr o- 2H pyr an- 4- yl

) {1(25 L{gﬁ\i&[oefnsordp% ﬂzol o[ 3, 4-d] pyri m di n- 4- one;

H‘ pyraggl - 5ig/1 ) nien)] - 4- thbde@ {If ol i gifliorobutyl,  pyrimidinyl,
yl}-1- (tetrahydro ZHéJ%man 1, 5-di hydr o- 4H-pyra

ztulﬂopsqme@}ymwmﬁkmyhm
S' l[ogf’rsgpl ks 1@h eZo s%'p%ﬁ,zoirﬁlgbyérﬂgfﬂwl )t'riﬁﬁgﬁ}el?hyl, or

yd:)}ddprbb trahydro-2H pyran-4-yl)-1, 5-di hydro-4H pyrazo
lo[3,4 f&rlmd|n4 one;
6- [(39‘5485)r Iime@hy (@) qui noxal i n- 2-yl net hyl ) pyrrol i di

|r_‘|_ gy%/!aﬂzaﬁ oféﬂegferéi]afrg%dtrh% Ogﬁob'ﬁ%n%f’shﬁgydf)su%stlﬁ.lt% rdirsubstituted

ey &serB) Menmpeiohyyl; bhenyl, naphthyl, benzyloxy, pyrimidinyl, pyridinyl,
ﬁggl?&lll nqlf'ln%xallnylyl 2))9 arzlrn(g/llI dl)?razoK/U benZQrtn%azolyd cmnohnyl

yl)-1,5 : oIo[34rﬁ] A6y ridinyl
Y e 12 R B 301 s TR IEOLABLPyriciny!,

eodr(Ze8)iadipzalyhet leyrahydapyrazhlel125-plpreidiyyl) pﬂrhyﬁlroi@ﬁmz@loxmyl
zh'éméf AR vk o gRPlY) o s ST B BRI

g lmldazo[1 2- a]pﬁ/ndmyl tetrahydrobenzothlazolyl
(3 '4S) - 1- benzy -4-net h yrrolidin-3-yl]-3-net
]dmydrebeaz@pcazmylQHtetrahydropyranyI tetrahydropyrazolo[1, 5 a]azepmyl

and dihydropyrrolo[1,2-b]pyrazolyl.

3. The compound of claim 2, or a pharmaceutically acceptable salt thereof,

wherein:
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pyran-4-yl)-1,5-di hydro-4H pyrazol o[ 3, 4-d] pyri m di n- 4-
one; 5 6-[(3S,49)-1

wo ¢@sfibaaes obenzyl ) - 4- net hyl pyrrol i din-3-yl ] - 1-#¢BiB2068/81125

ro-2H

pyran-4-yl)-1,5-di hydro-4H pyrazol o[ 3, 4-d] pyri m di n- 4-

one;

6-[(3S,4S)-1-(35-difl uorobenzy?% 4- et hyl pyrrol i di n- 3-
yl']-1-(tetrahydro-

2H pyran-4-yl)-1, 5-di hydro- 4H pyrazol o[ 3, 4-d] pyri m di n
-4-oneg th isting qf |, cyclobuty!
6-{ (35 udf- EIREtE 1O L 10e SrPYR L 1S b SRy Iy S e
| tylilop@atyl, Jand té0aliydror2H-pyranyl;

hydr o- 2H- n-4-yl)-1, 5-di hydr o- 4H pyrazoi o[ 3, 4-d] pyr
i midi nEia g\ﬁgg‘rogen

3-meth I |§Eﬁ-‘<(535 4S) - 4- et hyl - 1- (pyri di n- 3-yl net hyI)pyr
roI|d|n ?3- ylT-1- (tetra hyd ro-2 Hpyra n-4-yl)-

5- di hyRsnsa)nm%hxi)ar@zwlo[S 4-d] pyrimd in-4-one;
3meth| 6L(35,4%) -4-methyl -1-[ (2- et hyl pyri m din-5
yI)rret 6&&%’0? in-3-yl}-1-(tetrahydro-2H pyran-4-yl

)-1,5-/ hrsd&eleétéd YonPWhazgtap3.céndispigi of gihengt, omgimidin-2-yl,
6{(38 48) 1-[ (6-net hox pyr|d|n3 Iz)rrethyl] 4- et hyl p
y;pyr(_qm@ -¥i- gySaZ}n 2-y!, and -methylpyrazin-

met hyl - 1- (t et r ahydr o- 2H pyran-4-yl ) -1, 5-di hydr o- 4H pyr

azol o[ 3, 4-d] pyri m di n- 4-one;

64 { I( _SdS_rH@é:oﬁprhhxdfdaiM 6-swétted dsom dher gPoypd conedistiid ofy
rrolidin-3:-

yar o L BH-Goghy-4mes i pyas siad Wl ¥sIoResty: b syhvoro-

i dj s As QiREL
6%?3’%%%@1“3 EPHIANGEONS 1 ) - 4- met hyl pyrrol i di n-3-yi]

-1-(t et-x:ahlpdeotyz-a [(3S, 4S) -4-methyl-1-(quinoxalin-6- ylnjet.hyl_)pyrrolidin-s-
I Sy ado-dm s Sh I A P h Ao s, 4- dl pyri m di n- 4-

6-[( g& é%loéeﬁ@ﬂ@%{k&‘@ztst)myh@ﬁﬁwm [(BifefyWradin{2-et r ahy
ro ran
]ylgn@ltuhhﬁwroolm Byl $-aihgde-4Hppyreap @l h44d]pwemidin-4-one;

6. gf’ﬁ Fg%loé?rgt%&h{&% 98enZy} - drniBRh VA Ry Q2 diH-Pryrdiatil -4
Wéwy’rp‘yfbdhbrnlB@i}m Bydinpdrék Ry od 0[334 41 i rivwicinvid ebre; 4-
6 {(3§ geylopeniytBi{3S14 B r4¢methyldoror: BT HME Ry Bgeios! S

et e e o T e
iomecli n- 4 one
6y|[](3 1-¢Y cpp%{ﬁ%éé&éﬁ)g%%gﬂmw 1- metth Y1ﬂyt5énozl|r'ncljdazo1°’2

YOnewb\)@rdzﬁgo%%@ﬁggwg )'}olél‘hE;‘E1 élﬁgglklﬁ%gd‘}pgﬂgg}ﬁhm@h@

6- [ ( 3%-U3P 45 )¢ U{aimndioxFremeiny))-4-methiyinysalido-8-9illnl-3- yi
- 1- - R

] ME'B%EM 3%8%?‘/&?%'4& RV&F@O&%I-%?/]PXEg]'%lp'34'2n8j pyrimdin
-4-o0nq;¢c clopentyl -6- {ﬂBS 4S)-4-methyl-1- 52 methglpynmdm -4-

6-[ (3S, enzY nethlfrr0|d|n tetrah
yarr@imm,throbgy\-%l }-1,5-dihydro-4H pyrazolo[s 4- cﬁpynmldm 4-one; and

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

or a pharmaceutically acceptable salt thereof.
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dr o-

2H pyran-4-yl)-1, 5-di hydr o- 4H-pyrazo| o[ 3,4-d] pyrimdin
- 4- one;

6-[(3S, 4S) - 1- (3-net hoxybenzyl) ﬂ nmet hyl pyrrolidin-3-yl
]-1-(tetrahydro- 2H pyran-4-yl)-1,

5-di hydr o- 4H pyrazol o[ 3, 4-d] pyri md| n- 4- one;

I6|52I|( ﬁss ?OTB%#?@( ot z]:raurﬁ 1 SbldctdtPf-OFRthRY] b BB enksishng of:

hydr 0- m(agzmm nbyeh;ym Bty y chlidind By iy t-iopiro 8; U5 diifpydro-4H-

Iesgmas?@'q[§)‘{1§1w€“9'inﬁ* @8Fobenzyl ) - 4- met hyl pyrrol i di n- 3-
yl]-1- @ f%@ﬁ PEnZyIH: Hw)égﬁ\ﬂﬁyrﬂondﬁ -31y1]-B:i8opropy A1 Bodiftydro-

64?—(—%3%228)0{34&]#’)’“m]dlp(459m:t hyl pyrazi n-2-yl ) met hyl ] pyr
idin-3-vll-1- , , -

(¢ et r al PR Bl AR T T AT Rt e Byl 3
9] 4(3IY5Jd"ﬂ rg 42—2 ﬁ?ﬁazold{é 4-d]pyrimidin-4-one;

met hoxypyri di n-3-y 2 ywpy
r roli dl1l‘1‘sgp'3ﬂp}’1 ¢- [ 3%d ;-4 -methyl-1- &umolm 3- ylme hyl)pyrro din-3-yl}-
%%ﬁw?ﬁ%@ﬁgﬁﬂyr%zxf&[si . Fp i 9: 448, pyr azol o 3, 4-d] pyr

6-[ (3814§a>pr4m9t es{{ss;ftswnmémw -3=(guimeixay hyepyimethiy Db yrr@idin-3-
etra

[]1-1-
)Z/V-E]'ﬂy@ §H1Y411914§'1 E?Y'?Z@iQWéF@PKFPWPﬁZBP%[ 3, 4-d] pyri midin

- 4-one; -
5- [(384 Agﬁ)pr&)pg ﬁ); 3S 4?&& nrqgg( qglnollga?? Igrrwlt)a/ h’vgwrrolldm -3-yl]
i m:53dinlydrat4 H28yrazolo[3,4- d]pyrtmldln ~4- one

(et rahydroﬁ%lﬂgl{@ag4é r)rwegﬁy?1d[l tRyIpanc@n é)l o3, 4

- d] pyr il P
gbr&é{q‘ay%%rréndmmyl} 115 (K dr814H-By sl OT8 14 [ plyPivtd 6 PL 4B

hydr o- 2#sqRrean-8-{{39,43)-3-[(B-mathoxymigynr-ad)reeByl-44] pyr
ey Moy S-dinysrosd bRy prRPR A IPEIBISncA Qe s.

yl)-4, ﬁ1§bm¢§yloe {(BS 48) 4 methyl 1 [(5 methylpyrazin-2-

yrazol o[ 3, 4 |m di n- pyrrolidin-1-yl}nethyl
)}ﬂgﬁgtﬂyi pyrrpl@m yﬁ/ 1,5- dlhydro -4 pyrazolo[3 4-d]pyrimidin-4-one;
3-({(3 pyran- 4-
iy g_lsﬁ;o@gé ﬂ?‘sé‘sﬁﬁ‘ Ry (4 &-haBNAL Aairth
I-j*lpwtra)amyor[dﬂdm—ﬁHyﬁy‘r,BFdiki}'/dT064PyJ;jyp@'zcrloﬂ&,d-idﬂp)dﬂryid}métm;
)benzogl trile;

R N e S

W ﬂo'nmts? 1.5-dinydro-4H-pyrazolo[3,4-dlpyrimidin-4-one;
}il %jwr yi‘] yri m|d¥ nro yIp E)?/eroﬁ i di %pyll yl Y et hyl’

) benzohlstovprd);eyl 6 [ﬁrS 4SpHéametiydt(auinalin-4ydepthabipgrretdin-3-yi]-

t*‘swimme %?a%z"@&%%?fg%aﬁ BkgrRrR a compound of

any ongisebro} S si) 4-@r‘ietﬁylph% Bi3- 5Rﬂy|ré(zm 8-
accept abl e sal t her e arnaceut i cal |

atrmeptyhpy eolidin: -yl 1 Mmydée A«ﬁ paraZ@é@{@ 4-d]pyrimidin-4-one;

or a pharmaceutically acceptable salt thereof.

6. The compound of claim 1, selected from the group consisting of:
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5 8. The conposition of claim7, further conprising a
second pharmaceutical agent. 9. The conposition of

W@ b@smsRI3 wherei n the second pharnmaceuti cal ageit/IB2068/001125

sel ected fromthe group consisting of donepezil

gal antami ne, memantine,, 10 rivastigmne, and
tacrine. 10. A nethod of |nh|pé ing PDE9 in a mamml
in need of such inhibition conprising the step of
adm nistering to the manmal PDE9-i nhi biting anount of
a conmpound of any one of clainms 1-6, or a

phar rm%glﬁ$ 1Yb Rt Akt @epéz c}hdlrfi}@h? t%?rfahﬁéri]oﬁmg-pyranA-

met hod neuro i seas
nyalr)nms dihydrmebdpprfazamﬁ 4td]ﬁ§tmmmm -4-ooerpr i sing the step

ef 1 oot PUE S RS e PaORR T mIo BRSSPy lcin-3-y1)-1-
grrr%@gfdrﬁ 22@%¥E§Wrn'}ﬁﬁ?gt dilfn?{j: lo\éﬁﬂﬁ%ﬁgtﬂﬁg‘% %Zé)lrhmldm-4-one

d| sease-{{35 ABzdemethy|< - [(b-seetbplpyrazn- 2fyl)reetlfnqxt]pwfrohd|n -3-yl}-1-
°m”%ﬁ&<ﬁ8£%&§éne%w‘? LSRR e S R a4 She;
adm ni g 33 Ag)-Ha( 6Jﬁr‘?etHBWE%Jrld% Brﬁfn@@tﬂyl]MC@'eltWylpyrrol|d|n 3-yl}-1-

ef fective armunt of oun any  one o
1(tetrafyrdra-2hhharanad et 1 6aainﬁydr@cféfémya@zcéotéa4ﬂ]nmwIdtﬁ-4 -one;

raimal S orge o SR G AT - R apanyer
e Tyt i g

amount 6-6(3 %4 S brpbatky-af(( ?am/etamyﬁmldim yhmethy!] pasfrotadm -3-yl}-1-

I@Lémg gyone we‘p%a&h d@%ﬁﬁmﬁéﬁgﬁ 4- aﬁaevrlﬂ?l@m -4-one;

is hur@ﬂSS &S)-4-methyl-1-[(B-methylpyridin-3-yl)methyl]pyrrolidin-3-yl}-1-
(tetrahydro-2H-pyran-4-yli)-1 ,5-dihydro-4H-pyrazolo[3,4-d]pyrirhidin-4-one;

6-[(3S,4S)-4-methyl-1-{[6-(trifluoromethyl)pyridin-3-yl]methyli}pyrrolidin-
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-[(1-methyl-1H-imidazo[4,5-c]pyridin-2-
yl)methyl]pyrrolidin-3-y|}-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-benzothiadiazol-5-ylmethyl)-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-yimethyl)pyrrolidin-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-4-ylmethyl)pyrrolidin-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-yImethyl)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-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-difluorobenzyl)-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-[4-(triflucromethyl)benzyl]pyrrolidin-3-yi}-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-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one;
3-methyl-6-{(3S,4S)-4-methyl-1-[(2-methylpyrimidin-5-
yl)methyl]pyrrolidin-3-yl}-1-(tetrahydro-2H-pyran-4-yl)-1,5-dihydro-4 H-
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-dihydro-4H-pyrazoIo[3;4-d]pyrimidin-
4-one;
6-{(3S,4S)-4-methyi-1-[(6-methylpyridin-2-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)-1-(4-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-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-2H-
pyran-4-yl)-1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one;
6-{(3S,4S)-4-methyl-1-[2-(trifluoromethyl)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-(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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6-[(3S,4S)-1-(4-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)-1-benzyl-4-methylpyrrolidin-3-yl]-1-(tetrahydro-2H-thiopyran-
4-yl)-1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one;
6-[(38,48)-1-(2-metho$<ybenzy|)-4-methylpyrrolidin-3-y|]-1-(tetrahydro-
2H-pyran-4-yt)-1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one;
6-[(3S,4S)-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-(trifluoromethyl)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-ylj-1-(tetrahydro-
2H-pyran-4-yl)-1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one;
6-{(3S,4S)-4-ethyl-1-[(5-methylpyrazin-2-yl)methyl]pyrrolidin-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-[(6-methoxypyridin-3-yl)methyl]pyrrolidin-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-yl]- 1-(tetrahydro-
2H-pyran-4-yl)-1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one;
6-[(3S,4S)-4-ethyl-1-(quinoxalin-2-ylcarbonyl)pyrrolidin-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-(pyrimidin-2-ylmethyl)pyrrolidin-3-yl}-1-
(tetrahydro-2H-pyran-4-yl)-1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one,;
2-({(35,4S)-3-ethyl-4-[4-0x0-1-(tetrahydro-2H-pyran-4-yl)-4,5-dihydro-
1H-pyrazolo[3,4-d]pyrimidin-6-yl]pyrrolidin-1-yl}methyl)benzonitrile;
3-({(3S5,4S)-3-ethyl-4-[4-0x0-1-(tetrahydro-2H-pyran-4-yl)-4,5-dihydro-
1H-pyrazolo[3,4-d]pyrimidin-6-yl]pyrrolidin-1-yl}methyl)benzonitrile; and
4-({(3S,4S)-3-ethyl-4-[4-0x0-1-(tetrahydro-2H-pyran-4-yl)-4,5-dihydro-
1H-pyrazolo[3,4-d}pyrimidin-6-yl]pyrrolidin-1-yl}methyl)benzonitrile;
or a pharmaceutically acceptable salt thereof.
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7. A pharmaceutical composition comprising a compound of any one of
claims 1-6, or a pharmacedutically 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 claim 8, wherein the second pharmaceutical agent
is selected from the group consisting of donepezil, galantamine, memantine,

rivastigmine, and tacrine.

10. A method of inhibiting PDE9 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, 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.

12. The method of claim 11, wherein the disease is Alzheimer's disease.

13. A method of promoting neurorestoration in @ 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 improving cognitive deficits in a mammal in need of such

improvement, comprising the step of administering to the mammal a
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therapeutically effective amount of a compound of any one of claims 1-6, or a

pharmaceutically acceptable salt thereof.

15.  The method of any one of claims 10-14 wherein the mammal is human.



