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| NVENTI ON : This invention relates to a series
of novel conpounds that are selective inhibitors of
phosphodi est erase type 9 ("PDE9"). More particularly,
the invention relates to pyrazol o[ 3, 4-c] pyri m di none
conpounds for use i'n the 10 treatnment and prevention
of neurodegenerative di seases and ot her di seases and
di sorders influenced by nodul ati on of PDE9.
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Neur opsychophar nacol ogy, 32:505-513 (2007). It is
therefore believed that therapeutic agents capabl e of
enhanci ng the GO/ NO cAGW/ cXK signaling cascade may be
useful as a new approach to the treatnent of
Al zhei nmer' s di sease and ot her neurodegenerative
di sorders. By reducing or preventing the hydrolysis
of cGW by PDE9, PDE9 15 inhibitors elevate the -
intracellular level of cGW, thus enhancing or
prolonging its effects. It has been found that an
increase in cGVW concentration in rats leads to
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The present invention is also directed to
conpositirons containing a '5 conpound of Fornul a (I)
or a pharnmaceutically acceptable salt thereof, and a
woadxapgut i cal |y acceptabl e vehicle, carr PeriEmwos/001125
di luent and optionally further conprising a second
phar maceuti cal agent. The present |nventIon i's
further directed to a nethod of |nh|b|t|ng PDE9 in: a
mammal in need of such-inhibition, conpr|3|ng the
step of administering 10 to the nannal a
PDE9-i nhi biti ng amobunt of a) a conpound of Fornula I
or a pharmaceutically acceptable salt thereof; or b)
a pharmaceutical conposition conprising a. conpound of
Formula |, or a pharmaceutically acceptable salt’
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Cl1- Co) al kyl, (C2-C6)al kenyl, (C2- CB)aIkynyI
(C3-C6) cycl oal kyl heterocycloalkyl aryl , and
het eroaryl, each of mhich-optionaIIy'nay'be_&
substituted with one to three substituents, the .
substituents being i ndependently selected fromthe
group consisting of (C C4)al kyl, (CI-C4)al koxy, 'halo,
and (Cl-C4)haloal kyli 20Rl is selected fromthe group
consi sting of hydrogen, (Cl-C4)alkYl . (C2- '
C4) al kenyl , (C2-C4)al kynyl, (Cl-C4)hal oal kyl, and
cycl opropyl ; R2 is selected fromthe group
consi sting of (Cl-C6)al kyl, (C2-C6)alkenyl,
(C2-C6) al kynyl, (C1-C6)hal oal kyl, heteroaryl sel ect ed
fromthe group consisting of pyridlnyl pyrldazinyl,
pyrimdinyl, and pyrazinyl, and ER5, mherein the -5-
het eroaryl optionally nmay be substituted with one to
three substituents independently selected fromthe
group consisting of (Cl-C4)alkyl and (Cr
4) hal oal kyl ; R3 is selected fromthe
group consisting of hydrogen, (G -C4)al kyl, (C2-
5C4) al kenyl, (C2-C4)al kynyl, (C3- CB)cycIoaIkyI and
(C,-C4)ha|oa|ky| E S selected fromthe group




- CH2CH2CH2-, and -C(0)- ; R5 i's selected from
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i sopropyl, trifluoroethyl, cl obutyl, cycl opentyl,
di f1 uorocycl ohexyl, nethoxygpenyl, Rand
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The conpounds of the invention have been surprising
found to show pharnmacol ogical activity including in
selectively inhibiting PDE9 that makes them suitable
for the treatnent, prevention and/or control of in
treating conditions that may be regul ated or
normal i zed by inhibition of PDE9. 5 The conpounds
and internmedi ates of the present invention may be
nanmed according to either the I UPAC (Internationa
Uni on for Pure and Applied Chem stry) or CAS

(Chem cal Abstracts Service, Colunbus, OH)
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maxi mum nunber of carbon atons in the noiety. Thus,
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of one to six carbon atoms inclusive. The term
"al koxy" refers to a straight or branched, ‘
nonoval ent, saturated aliphatic hydrocarbon radical
bonded to an oxygen atom t19_at is attached to a core
structure. Exanples of alkoxy groups include nethoxy,
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3thy ehetigleyiroligin-Be it Sty 4P 2P B P RE 5P Bgens may
be the sane or different. Exanpl es of hal.oal kyl
radi cals include trifluoronethyl, 2,2, 2-
trifluoroethyl, 4,4,4-trifl uorobutyl,
4, 4-di fl uorocycl ohexyl, chl oronethyl,
20di chl oronet hyl ,- trichl oronet hyl, 1-bronoethyl, and
the Iike. The term "hal oal koxy" refers to an
al koxy radical in which at | east one hydrogen radica
is replaced with a hal ogen radical. Were nore than
one hydrogen is replaced with hal ogen, the hal ogens
may be the same or different. Exanples of hal oal koxy
radi cal s i nclude difluoronethoxy, 25
trifluoronmethoxy, 2,2,2-trifl uoroethoxy,
chl or oret hoxy,  brononet hoxy, and the I|ike. The
term"heteroaryl"” as used herein includes



5 "1,4-diazinyl"), pyrazolyl (also known as
"1, 2-diazol y1"), pyrazolinyl, pyrazyl, pyridazinyl
(al so known as "1, 2-diazinyl"), pyridyl (also known
woasospyxeadi nyl ), pyrimdinyl (also known asPCTAR3108/001125
di azinyl" and "pyrimdyl"),- pyrrolyl, thiadiazinyl,
t hi adi azolyl, thiatriazolyl, thiazolyl, isothiazolyl,
t hi enyl, thiofuranyl (also known as "thiophenyl"),
t hi opyranyl, triazinyl, triazoryl, and the I|ike.
10The term "heteroaryl" al so enbraces radicals in
which 2 or 3 rings are fusgd together, wherein at
least on such ring contains a heteroatomas a ring
atom including radi cal s wherein (a) a
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Thenet erm " het er ocycl oal kyr denotes a saturated

nmonocyclic or polycyclic cycloal kyl group, in which

at |east one of the carbon atons is replaced with a

het eroatorn such as nitrogen, oxygen or sulfur. If

the 10 heterocycl e contains nore than one-heteroatom

the heteroatons may be the sanme or different. The

het erocycl oal kyl radi cals may be bonded via a carbon
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-26- isolation and purification of a conpound, or by
separately reacting a conpound, prodrug or
stereoi somer of Fornmula (1) Wth a suitable organic
woanosypmpgani ¢ aci d or base and isolating tHEI52108001kSs
formed. Representative anionic salts include
hydr obrom de, hydrochl oride, hydroiodi de, sulfate, 5
bisulfate, nitrate, acetate, trifluoroacetate,
~ oxal ate, besylate, palmtate, panoate, nalonate,
stearate, laurate, mal ate, borate, benzoate, |actate,
phosphat e, hexafi uorophospfsate, benzene sul fonate,
tosylate, formate, citrate, naleate, funarate,
succinate;, tartrate, naphthylate, nesylate,
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preparation and use of prodrugs is provided by
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phar maceuti cal conposition conprising a conpound of
Formula (1), or a pharmaceutically acceptable salt
thereof, in a pharnmaceutically acceptabl e vehicle,
carrier or diluent; either alone or in conbination
with a second agent as descri bed above. The invention
al so includes nethods of treating conditions nediated
by 30 PDE9 inhibition in a mammal conpri sing

adm nistering to the manmal in need of such treatnent
a therapeutically effective anmount of: (a) a conpound
of -38- Formula (1), or a pharnmaceutically
acceptable salt thereof; or (b) a pharnaceutica
conposition conprising a conpound of Formula (1), or
a pharmaceutically acceptable salt thereof, in a
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post - per cut aneous transl um'nal coronary angloplasty),
peri pheral vascul ar di sease, renal disease, angina
(i ncl.udi ng stable, unstable, and variant (Prinznetal)
angi na), and any condition where inproved bl ood fl ow
| eads to i nmproved end organ function. The present
invention also relates to nethods for pronoting 15
neurorestoration and functional recovery in patients
suffering fromtraumatic or non-traumatic injury to
the brain, spinal cord or peripheral nerves.
Traumatic brain injuries include both closed head
injuries (in which the skull is not broken) and open,
or penetrating, head injuries (in which an object
pi erces the skull and breaches the dura neter),
wherei n sudden trauma (e.g., 20 accidents, falls,
assaul ts) causes damage to the brain tissue by



25i nstant di scl osure. The conpounds of Formul a

(I') may be adm nistered by a variety of conventi onal

routes of adm nistration, including oral, buccal,
wosudams\zg,wal ocul ar, topical (e.g., transcRITHFBROPS/001125

parenteral (e.g., intravenous, intranuscular, or
subcut aneous), rectal, intracisternal, intravaginal,
intra peritoneal, 30intravesical, local (e.g.

powder, ointnment, or drop), nasal and/or i nhal ati on
dosage forns or using a "flash" formulation, S.,
allowi ng the nedication togs--41- dissolve in the
nmout h wi thout the need to use water. As will  be
recogni zed by one of skill in the art, the - :
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(9) mettlng agents, such as for exanple, cetyl

al cohol and gl ycerol nonostearate; (h) adsorbents,

-42- such as for exanple, kaolin and bentonite,;

and/or (i) lubricants, such as for exanple, talc,

cal cium stearate, nmagnesium stearate, solid

pol yet hyl ene gl ycols, sodiumlauryl sulfate or

m xtures thereof. In the case of capsul es and

tabl ets, the dosage fornms may further conprise -

buffering agents. 5Solid dosage forns may be
“fornul ated as nodified rel ease and pul satile rel ease

dosage forns containing excipients such as those

detailed . above for imedi ate rel ease dosage forns

together with additional excipients that act as



30 opacifying agents, and can al so be of such
conposition that they rel ease the active conpound(s)
in a del ayed, sustained or controlled manner.

w008Mm30298 - 43- of enbeddi ng conpositions PHREBSHIS
enpl oyed are polyneric substances and waxes. The
active conpound(s) can also be in mcro-encapsul at ed
form if appropriate, with one or nore of the
above-nentioned excipients. Liquid dosage forns for
oral adm nistration include pharmaceutically 5
accept abl e enmul si ons, sol ujg.ons, suspensi ons, sSyrups,
and elixirs. In addition to the active conmpounds, the
liquid dosage formmay contain inert diluents
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standard techni ques known to those skilled in the
art. 5For intranasal adm nistration or adm nistration
by inhal ati on, the conpounds of Formula (1) are
conveniently delivered in the formof a solution or
suspensi on froma punp spray container that is
squeezed or punped by the patient or as an aerosol
spray presentation froma pressurized container or a
nebul i zer, with the use of a suitable propellant,
e.g., 10 dichloroditl uoronethane,

trichl orotl uoronet hane, dichlorotetrafl uoroethane,
carbon di oxi de or other suitable gas. In the case of
a pressurized aerosol, the dosage unit may be

determ ned by providing a valve to deliver a netered



5Unl ess indicated otherw se, the follow ng

experi nmental abbreviations have the indicated

nmeani ngs: pL - microliter m- multiplet bd - broad
wockoospizefes MHz - negahertz bm - broad nul ti pPEHIBRAR0I)25

m nute(s) BOC - t-butoxycarbonyl MeOH - nethanol bs -

broad singlet My - mlligram CDCl 3- rieuterated

chloroformm - milliliter CD30D - deuterated ,

met hanol mmol - rnillinoles dd - .doubl et of doublets

MPLC- medi unpr essurel i qui d chromat ogr aphy. DVF -

di met hyl formarni de M5 - nagg spectroscopy DVSO: -

di met hyl sul foxi de NVR - nucl ear nagnetic resonance

dt - doublet of triplets ppm- parts per mtlion

E: gﬁgcmpogriidg)éln %é%\%a@es d%§érlbed m@s&ﬁ% a‘ﬂ@lbr S sHed hbﬁéﬁh
SPA are within dhe s'ca;{ael gﬁhep? %Wz{_ﬁnftv QJ‘S glg addmo’n unle)ss o grl\‘lvﬁsgs)

specified, the present invention embraces all geometric and positional
isomers. The (35.48) enantiomer of the core pyrrolidinyl c_onfguratlon is
5 preferred.

Diasteriomeric mixtures can be separated into thair in‘di,vic__jual-
diastereomers on the basis of their physical chemical differences by methods
well-known to those of ordinary skill in the art, such as by chromat.og.raphyl
and/or fractionai crystal]iza’tidn. Enantiomers can be separated by ccn\:fertinfg'.

10 the enantiomeric mixture into a diasteriomeric mixture by reac&ioﬁ ‘with an
appropriate optically active compound (e.g. ‘alcohol), se_pa‘ratihg_ “the
diastereomers and converting (e.g.. hydrolyzing) the individual diastereomers
to the corresponding pure énantiomers. Additional methods include fésoiuti_bn .
of racemic mixtures using chifai salts, as well as chiral chromatography'.' o

15 Those skilled in the art wilt further recognize_that the compounds of
Formula U-) can exist in crystaline form as hydrates wherein molecules of
water are incorporated within the crystal structure thereof ahd as soivaies
wherein molecules of a solvent are incorporated therein. All such hydréte and
solvate forms are considered part of this invention,

20 Practltzoners will appreciate that certain compounds of Formula (l) may -
exlst as tautomeric isomers, i.e., that equilibrium exms between two iSOmers

which are in rapid equilibrium with each other. A common example of '
tautomerism is keto-eno! tautomerism, i.e., )

Hj:n/‘s 1%)4

: ° o e
25 The degree to which one tautomer is present over the other depends
upon various factors, including substitution pattem 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 ([} are included within

!

the scope of the invention unless ctherwise specified,



H(e.g., 1H, 2H)- hydrogen(s) t - triplet Hz - hertz
THF - tetrahydrofuran I PA - isopropyl alcohol Tris
tris(hydroxymnmet hyDam nonmet hane J - spin-spin coupling
woconsgs®met LC - |iquid chromatography PCT/IB2008/GR E2S
met hods- di scl osed in the instant Schenes and Exanpl es
are intended for purposes of exenplifying the instant
invention only and are not to 10be construed as
limtations thereon. -46- Schene 1
exenplifies multiple ways to formaliphatic
hydrazi nes that can utilizesl to prepare conpounds in
this patent. Ketones can be converted to the
hydrazi de i m ne and reduced wi th borane or sodi um

cyanobor t skl thvefoh 8o e ks Ipfb@ru@@&ﬂihéc@@ﬁur&ﬂs bthbe -

utlllze t
Eifen, 5, B AU 500 ) DR e IR
AI t adwmff%t@nyreéaaﬁﬁhm.déugamc\tmv% Beelismisal BoRVEPPELF t o

bac -ppiceiseeige dpdty phiraztrowgst tbphysioegicaeit onthrbight erzyrieginy |
Rhosphierrnthdlly Agaﬁfgwée bqyzo@éa@aaw/@xaflnm,e cdivendaas

gro
By PE0 BRI PO gz?yn@etgwmgF%d“i'yg‘sgéwngSﬁomﬁ
i n résaiendet Gnainuthe Hoyy. c dndssessionfdbe piepgstionoand use of

hyd@a)amaess bRIRE® ug HigicAZ @t $taiRt i*eBdrGfeas Novy Dakérpwed
Rt B IR bRl BpRERSE
10 Carriers 1n Drug Design,” ed. Edward B. Roche, Amerlca Pharmaceutical
Association and Pergamon Press, 1987. All prodrugs of the various
compounds of Formula (1) are within thé scope of the present invention.
The present invention also embraces isotopically-labeled compounds. .
of Formula {l) that are identica‘l to those recited herein, but fo( the fact that
18 one or more atoms are replaced by an atom having an atomic mass or mass
number different from the atomic mass or mass number usually found in
nature. Examples of isotopes that can be incorporated into compounds of
Formula () include isotopes' of hydrogen, carbon, nitrogen, oxygen,
phosphorus, fluorine, and chiorine, such as 2H, 3H, 1°C, €, N, 0, 170, *'P,
20 p, g, '®r and *Cl, respectively. The compounds of Formula (1), and
pharmaceutically acceptable saits thereof, that contain the aforementioned
isotopes and/or other isotopes of the other atoms are within the scope of the
instant invention.
Certain isotopicaily-labeled compounds of Formula {}), for exampie
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 Isctopes such as
deuterium, 1.e., 2H, may afford certain therapeutic advantages resulting from
30 greater metabolic stability, for example, increased in vive haif-life, or reduced
dosage requirements and, hence, may be preferr'ed in some circumstances.



e 2) M : The pyrrclidine.internedi ates can be
formed by coupling al pha-beta
unsat ur at edest er swi t hN- (met hoxynet hyl ) (phenyl) - N- 15

wokgmsnsaet hyl si | yOret hyl ) net hanani ne whi ch PGX/IB2008/001125

commercially available by catalysis with acid. This
chem stry is exenplified in the experinental section
bel ow and al so by nunerous l|iterature exanples such
as Hosom et al., Chem Lett. 13(7) 1117-1120, 1984.
The pyrrolidines have al so been synthesized in an
enantioneric pure fashion,py either enploying chira
20 auxiliaries on the estér (see Nichols et al., Og.
Lett, 8(7), 1495-1498, 2006) or by ut|I|2|ng .a chira
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5- %k H‘(’fmfatf’? met hoxyphenyl ) - 1H pyr azol e- 4-carbonitril
e (i) acetylcholinesterase inhibitors, such as donepezil hydrochioride

(E2020, ARICEPT, MEMAC), physostigmine salicylate (ANTILIRIUM),
physostigmine sulfate (ESERINE), metrifonate, neostigmine, pyridostigmine’
(MESTINON), ambencnium (MYTELASE), demarcarium, Debiogsz' {also
known as ZT-1), rivastigmine (EXELON), ladostigil (also known as TV3328),



To a solution of 1-(2- nethoxyphenyl)hydra2|ne
hydrogen chloride (3g, 0.017 nol) in ethanol (50 ni)
was added 2- (net hoxynet hyl ene) mal ononitrile (1.59g.
woosk8ere3 and sodi um et hoxi de (1.92g, 2. lrep200§/hig125
reaction m xture 15 was heated at reflux for 18h and
concentrated. The reaction m xture was partitioned
bet ween brine and ethyl acetate. The organic |ayer
was separated, dried with nmagnesiumsulfate, filtered
and concentrated. MPLC Bi ot age chromat ography el uting
W th 20-60% et hyl acet at e/ fiexanes afforded the title
compound in 53%yield (1.99g). 400 MHz I N NMR ( CDCl 3)
6 7.64 (m -49- 1 H, 7.40 (m 2H), 7.08 (m21-1),
g 12%&% . é‘QmarﬁﬂneWh &r%bror%xdéf')(RA%YMEM@wNm ZNIFALIN),
oxyﬁ??é‘?‘ﬁ/ig ﬁ%’ﬂvi‘%rfgr"? ’Eafﬁaé'l:’ FOSTIRR ehuperzine A (HUP-4),

sol whérsariref and edrophonium (ENLON, TENSILONY)
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( pheansnig); MogitdzohayeHETY Mrbnyrbf)sn&ﬁh&AlanRhaﬁmrnﬂeltt( 8:79)
AN rbidohbHOLPGREL C @6 ORadh 266 - MEEErE68ACELIRZAN)
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4- corageeid W ﬁ’eﬁﬂh'yfimmnﬁ”hW)WFQ"’olaF'@b AGX-96992, -rep(ilgeimet h
OX YAM3&Rownlds deulral endopept;dase (NEP)), scyllo-inositol (also known as

((jlghéz/ﬂ oP hb?’o\ér Q?ﬁ ?$3aéwgeltﬁ¥1r(|_m1%ﬁ? i3 Betin EbCOR

1- benzyl 4- et hyl pyrrol i di ne-3-carboxyl ate (241 ng)
and

5-am no- 1- ( 2- net hoxyphenyl) - 1H pyr 8zol e- 4- car boxam de
(200my) was added a solution of potassiumt-butoxide
in (1M in THF (4.31 nL, Seq.) The reaction m xture
was heated at reflux for 16h and poured into
saturated 10 sodi um bi carbonate. The aqueous | ayer .
was extracted with ethyl acetate, dried with

magnesi um sul fate, filtered and concentrated. MPLC
Si ot age chromat ography eluting with 1-4%

nmet hanol / net hyl ene chl oride with 0.5% sat ur at ed
amoni um hydr oxi de provided 79ng of the title
conmpound. 400 MHz 1H NWMR (DVsO 8 8.16 (d, J=7.9 Hz,
1H), 7.92 (s, 1 H, 7.34 (m 5H), 15 7.09 (m 1H),

ol o s P, . e e .~ o a v e e




Fol | owmt ng the procedure for the preparation .of
6-[(3,4-trans)-1-benzyl- :
4- et hyl pyrrolidin-3-y1]-1-(2- nethoxyphen¥1 1, 5-di h
WQROGV BBy r azol op, 4- di pyri ni di n-4-one but € MB2008/00112
Substituting 5-am no-1-cycl opentyl-1H pyrazol e-4-
-51- carboxani de provided the title conpound. 400 VHz
1H NVMR (CD30D) 68.00 (s, 1H), 7.38-7.23 (in, 5H),
5.14-5.10 (m 1H), 3.80-3.57 (m 2H), 3.34 (t, J =
8.3 Hz, 1H), 2.97 (d, J = 9.9 Hz, 1H), 2.80-2.78 (m
1H), 2.53-2.49 (m 1H), 2.41-2.38 (m 1H), 2.10-1.89
(in, 7H), 1.70-1.66 (in, 2H), 1.17 (d, J = 56.6 Hz,
3H. Ms: (MPHmz = 378.1). ' '

EXAMPLE :
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5. 2Fedsyddphrren, methdxamige, Z8azptihe, guenfeping (INFUNIYH)lofexdimg. (d,
J= Maz%eH%mda%M)(PR@Vi@ %(afdrafm! Arg BmetabiiL (NOVGGRY) , 2. 97
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lrbpihm XL), ztenolol (TENORMIN) butoxamine, and SR 59230A (Sanofi);
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c hl @ekeL), PBihibréayetrsmne Ipeopsapeéina (RRD-BATHNER eyclainee ouSs

ayl% @Moc%r?d‘égTé?-‘ IU1 urﬂ’ﬁ?athAeerHQeéi@ SurMeNTIT e
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t [ tulmpfammposwmomnm MezlytebyNNRe(RDBOLL: 8 9. 25 (bra,
26lH) (@g ( Santléc!?%ulsaﬁntszos&hlﬁs( MBarbhikzepie O ITHERETHH) ,

3 77 (m H) , (
Srdetholr 8aedisd N M T i
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(bXdEmmmpegaabypbnﬁA(r&LmaMm)s)pfe@amh HUYRICAL degiimaté | uo
vI Ir(tg%/r roli d| r?%écd%)& ajf PAKE?E 2 roagavsrogr;rgk(lgzgfx%og)iowl m
301 (PRI DREOS PGP PGHEBPS. ant icars (MY SOLIE
1-cycl opentyl-6-[(3,4-trans)-4-methyl pyrrolidin-311]-
" 1H 15 pyrazol o[ 3, 4-d] pyri m di n-4(5H)-one (40ng) in
di net hyl formam de (1m) was added cesi um carbonate
(2eq.) and 2-chloro-4-(trifluoromethyl)pyrimdine
(1.2 eq.) and the reaction mxture was heated at 60 C
for 90 min. The reaction m xture was poured into
saturated sodi um bi carbonate, extracted wth
net hyl ene chloride, dried with nagnesi um sul fat e,
filtered and concentrated. 20 Purification via MPLC
Bi ot age chromat ography eluting with 20-60% et hyl
acet at e/ hexanes provided 40 ng of the title conpound.
400 Mz 1H NWR (CDCI3) 8 8.51 (d, J = 5.0 Hz, 1H),
8.02 (m 1H), 6.79 (d, J = 4.6 Hz, 1H), 5.16-5.08 (m
1H), 4.243.97 (m 3H) 3.37-3.32 (m 1H), 3.20-3.14



-53- EXAMPLE 5
1-cycl opentyl-64(3,4-trans)-4-nethyl-1-pyrimdin-2-yl
pyrrolidin-3-yl1l-1, 5-
wothodsyids03 4H pyr azol of 3, 4- dl pyri m di n- 4- onePCT/IB2008/061125
5Fol | owi ng the procedure for the preparation of
1-cycl opentyl-6-((3,4- trans)-4-nmethyl-114-(trifl
uor onet hyl ) pyri m di
n-2-yl)pyrrolidin-3-yl)-1,5-di hydro4
H pyrazol o[ 3, 4-d] pyri mi di n-4-one but substituting
2-chl oropyrimdi ne provi degzthe title conpound. 400
MHz 1H NVR (CD30D) 58.29 (d, J =.5.0 Hz, 2H), 7.96
- (s, 1H) 6.60 (t, J =5.0 Hz, 1H), 5.08-5.04 (m 1H),
4. 06 3. 8t ( B sylﬁ)ot@é")sucn3as21§ra§délré (616& kidWh: as3sMA34e8), J=
7. 200,2 76 ( % RA%N% A 'JQI
1, 9cF”R‘P§E° m(ABin") 1, ‘%”1“ % f pgoread
7. 1 (HaLDQGW) . upBhtixg deamaze =(D:§66<01-) FW&E Geserpine
6- 1(SeHmiANd n%ﬁm&mbemﬂ 4ugrehdpHep vedanbdté]i Mughrenskihe 1- C

fgl %pg n&?(ojni% pgﬂcmgrggrgzm% (%OMPRO) enaplnel loxapine
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sat YemdreeingDONAREN)| ablprabe, extracted with:
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1|—|)(CA§D!FﬁM3 \zegapem (GALAN, éEﬁEP"ﬁ” crad ﬁecaﬂ'Pi)(alsr’Zk’@ﬂ“ 2567
(mNsrk, 2,11-1.80 (m 3H). 179172(m 1H) |
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sol dﬁErﬁrﬁ’é’!raEﬁﬁe phendimetrazine, pemaline, fencamfamme
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Fazo
1, 2Ma§éw)oet%aﬂfé ( tf%?L) kmg' 20a ddjéﬁeﬂéy 'eﬂ”d (2

2% (.nethyipherddatan ADAETRANA), ( hetby! n:)ﬂaunwdwufpm tRITlatb‘de)t oXy
bord@ﬂﬁ(éi“ﬁldﬂ@méa’i’@(F'mﬁALIN-B_hé?nprhgt@%HeQElorﬁE Sl EmMRion G ed

oured i tu sodi um
bi 8@?%8&& ﬁ'ﬁ%?ﬁtﬁbt &8 WR¢[§E§[§T getarﬂ\ngr i%5eenal; g
Wi tamprrﬁéa;m@esu unsuatef at é’ex“foﬁ'mf”éﬁ"%@"%md voMEEtr at e
PubiésfrosagHe@iming aulitd)}, agsxrddibetfimaliags JOEXEBRINE] N

ne rid

am%xhén roxﬁgﬂ’a/r%ﬁ%tg%ﬁhgd t([ﬁés(ts*qt"]ﬂe c?ﬁ%‘c?ﬁ‘r@éa’?%
5WV¢U§EW aanzrheRURe((BBRES) 86.55 (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: (M4l-1 mz = 379.1). EXAMPLE 8
1-cycl opentyl-64(3,4-trans '
)-4-methyl-1-13-(trifluoronethyl)benzyllpyrrolid -
in-3- v11-1,5-di hvd
ro- 4H pyrazol o(3, 4-dl pyri m di n-4-0 ne



- 55- . Foll ow ng the procedure for the
preparation of 1-cyclopentyl-6-f(3,4-
trans)-4-nmethyl - 1- (pyridi n- 3- ylnethyl)pyrrolldln 3- yI

wa 20ds/13963 hydr o- 4Hpyr azol o[ 3, 4-dj pyri m di n- BEUmE2008001125
substituting 3- 5 (trifluoromethyl)benzal dehyde
provided the title conpound. 400 MHzNWR (CDCI 3) 5
8.02 (5, 111), 7.66 (s, 1H), 7.53-7.50 (m 311),
5.16-5.09(m 111), 3.80 (m 1H), 3.69-3.66 (m 1H),
3.35 (m 1H), 2.99 (m 1H), 2.83 (m 1H), 2.42 (m
1H, 2.12-193 (m 7H), 1.3%4-1.68 (m 21’1) 1..56 (‘m
1H, 1.21 (d, J = 6.6 Hz, 3H. M= (I\/leriz:
446.0). 10EXAMPLE 9
1-cycl opgpt 1/ 245 6dkdots t T ABS) 28~ BRANbrel- (smampﬂzm 2-

| t hvl
e SRR i iche (SRR N eRFrIgReFos e, (QMNPRED:
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1- cyshpperinypredmiodcde AMEDROL); methylprednisolone acetate (DEPO-

158, T Wl it g gy M et o

but %&MF@@# Jng qui nohne- 2- car bal dehyde provi ded 't he
title corpounekmi#EO@cdptdr apddistl/RuchCBGIP8NorEhie PYRCBKYNG

(m7 : cnptrﬁe OYPAF&ODEE)'L) Caf:?%%e( d:DOéﬂNEX? h!ﬁhydﬂeki)rme
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met DPRID@Y rPROALETANG -mpdridone (MOTILIUM), L-741742; L-745870, -

1% d'reﬂbégrrd?: 4’5[’.292@@%0' Blodipdn dl sReLd Bkl Rnd- ‘ﬂfé%cfopraﬁ@e
t e procedure for the preparation of '

Q%M Chit y1- 6- tra

ns) 4- n@wﬁ,yﬂo&ancim,rrqumahe Ihptera L g as nomrfensrne maleate :

) Py (MEFIT Al nvaBoxg dde- (dls@kietivh el GBR-12808) and its decanoate es‘ter '

ro- 6&?35?55&9:5%;:%&*] pyrimdin-4 -one but substituting

0

4 a
2 orpountd 480 R TE WL @%ﬁﬁgf%p%f Pohecycn g
1H) t;ac@femrtg)%%mﬁmsu RORB. p&@oisarq'@ (WEMBUYTAL). grreg2: 'dEH)
780GABRENER 34d clordddszo0 (M 1H), 5.14-5.07 (m 1H),

4.18
> 15. g_ g;l%kl}rnm%}_&zm&em;ﬁ li%Gaj a]ﬂ%n% %Qet%té EBISOSEDOWH as
6=°PE'Y”“?3PI) CREAXQM.1 -MBR8298 @“‘*Pf miﬁEXRRﬁ”LE’“i‘T"
' 2& eplidepedtbertiy Gurib(=s, Argotimens Jeisd-kmeirhesl FTI¥7RAX% dquininfek uor
m?hﬂb'm)rr@é/)f laflifm3a (also known as ABR-215062 and SAIK-MS), ABT-

o 'Oqtrg Y °,V${r:gt &q SiBedy: ekl % ﬁ%%ce L3,
f ONCAMBA T egralizatrial REDAPAX): grd meirbipyab(FYSABRIN -

15t r angYizyd- Medmlybsuppreidnts dislich3-agl mitrioyprys rghedp.rn. 3-y

g R R e

pr é@ﬁ%gpi’h @YF‘FH“F@'%

58.63 (m 1H), 801(3 1H) 77(d J-780Hz 1H |
5.12 (m 1H), 4.82 (m 1H), 3.79(q, J=13.2, 16.2, Hz.
oH), 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 (n] 3H), 1.32 (d, J=7.05 Hz, 3H). M5 (M+l-1
. nmlz 447.0). -57- EXAMPLE 12
1- cyclopentyl 64(3. 4-trans)-4-net hyl-1- (qui noxal i n- 2-
woydossasyees ) pyrrol i di n-3-v11- PCT/IB2008/001125
1, 5-di hydr o-4H ovr azol or 3. 4-dl pyri m di n- 4- one
5Fol | om ng the procedure for the preparation of
1-cycl opentyl-6-[ (3, 4-
trans)-4-net hyl - 1- (pyndi n- 3-yl met hyl ) pyrrolidin-3-yl]
-1, 5-di hydr o- 4Hpyr azol o[ 3, 4-d] pyri m di n- 4- one but
substituting qui noxal i ne- 23¢ar bal dehyde provi ded the
title conpound. 400 MHz 1H NWR (CDCI3) 8 8.86 (s,
1H), 8.31- 8.29 (m 1H), 8.05 - 8.08 (m 21-0,
7 79|MnRA®1 ( mrca%lnbpunrﬁ (PORBNETHOLIM cydihhosphaBidle (NEOSAR,28

é@é} )c Io?h §cu(( Aﬁl-ééﬂ)&w%%faér@: r{et(LElJSTASrm@ ML iNAK

H)
(3m26ainrtoa fetgprste'"zetaweff@nﬁ ETPE‘EL QaTs m’%’%“%“ﬁﬁ%’" %—I)
2. 1lpyfolPlylifene )ntathy))-2 -5 H-pyr8e (lsmknopvrlps PHUASER04), J=

75 05 Hz, (x3HlnterMBns, (iNRBngTiderferoft Htalih, (ARSRBRLEEES) and

121\)rft qr?%&?el?at iﬁ’%gﬁé@ﬁ:&(}%géﬁkoﬁ met hvl - 1- (oui noxel i n

1, 5- di hy#to JeyPHap? HeZi| B! of-ehvh S5terhiatanR Of ingspabination
Fol |vﬂWal’IgDFUh@ecplb6£;ﬁdM Bikifod (e.d. habipor@pENEMETN CARBILEY,

3— CB{?% tyl 3, 4benseraz|de (MADOPAR a-methyldopa,
ran

“(pyridin-3- rroI|d|n yl]
10, 5'“"&?%?‘98‘ Pf-’a 120p f}“g%’le"&flg‘ypi ;5’¥°$F "&i n- 2- ond” but
sub$=wromenzghxqtﬁzmekal I ne-6-car baI dehyde provi ded t he
t | tle CQJEHP U%ettﬂ@a%ﬁal&mm&m @)adoni@s Sduch Ss

g13g|a6t§|e ﬂs{ I\il?’_BDA 4%6% éj)(A) a Etgdm%s §é7 ME°’ﬁQEL)
8 7awnpmfrar)e (CAMGRAL) | bewprgdﬂs(am knqyyj as FOge %&f €y -
15H) 1042}, 66etamind QKEPALBR), ( oluckiring @lsdekr@wd 2as( INFS 159).

2 1dsbndbtnol | '(E‘!so Hbwn las” tuk163 deftrordthorphbin 2 @ekt@mndr;
1- Cglaoargglﬁ@%i k%ow:[l(a%% 101,?6% _m%%ane Qiantw Bﬁno]w% as

et hy381,( oerdigsmifien-(8lsq| h@vvﬂquSov‘ﬁf& | §ERR)3- \pyorenanol
51. HROMORAN)O métHaddne aalorHINE )4 nellaoiexdnei @isn- khoom as

§0| Mﬁfw %D:% f&&egwngycfo@{e il pBieE BABLDRN Pocilpine

e sns Tt gy MRS iegpsines yaarEtai ) BOPTR IO
] - LRBATEKY dptigadkHGERESIR DY Gvestiddipyndirpmatimida- one but
subst i t pikiiyNg mBYddnifed bX&ese - vy ahRlBityL esulth & evbgimnd
theERﬂéL g é?erH%E lgydg)%%gndw diﬂgNVRE [%I:G%‘; 3)2 ﬁ (S
253 mgh;@gleeqque Mfaropg@? p@gnelz\gpes (PfAIfLEIL) 1H5anyicgpr8 mfd

= (BABNALE), bhicbeRid@IAURDRIIMANERDQ, befioxdtbfle, s@indBid@. 46
(m Iél:ﬁ)lmo@ 125 a7 4e8 Hisocahokdzid - RRRBLARK) nistamide
152§IAMIDL ?asagei:n (AZELECEJZM- |pronlazu!<e (N?’A%%ELJIE) %@%VPLE

1- cHRONIDE Nibiptiofdg, Stokbxateren §JUMORY | REREYWMY rbilsmeldien- 34
3d 1 bedoxpredhdedr Rurdtine  Mb AGRWA (S Aeighadifid 16r dbdhadledBR

Fol lowm ng the procedure for the preparation of

1-cycl opentyl-64(3, 4-

20t rans) - 4- net hyl - 1- (Pyrldln-S-yInEthApyrrOI|d|n-3-y1

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

substituting formal dehyde provided the title

conmpound. 400 MHz 1H NMR, (CDC13) 5 8.04 (s, 1H)

5.18-5.11 (m 1H), 3.39 (m 1H), 3.15 (in, 1H),

3.03-2.96 (in, 1H), 2.70 (in, 1H, 2.51 (m 4H),



-59- 2.15-1.90 (m 7H), 1.75-1.66 (m 2H), 1.20 (d, J
= 6.6 H, 3H. Ms: (MtH mz = 302.2). EXAMPLE 16 -
1-cycl ooentvl1l-6-f(3A-trans)-4-nmethyl-1-(2.2,2-trifluo
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3G h&VEY i) 90 Mz 1H NMR (CDCl 3) 69. 10-9. 09
(m 1H), 8.13 (dd, J =8.3, 1.6 Hz, 1H), 7.98 (s,
1H), 7.76-7.74 (d, J= 7.88 Hz, 2H), 7.50 (t, J=7.88
Hz, 1H), 7.45-7.42 (m 1H), 5.14-5.07 (m 1H),
4.52(d, J= 12.40 Hz, 1H), 421(d J= 12.40 Hz, 1H),
3.34 (t, J = 8.3 Hz, 1H), 31(d J = 20 9.95 Hz, 1H),
2.8-2.79 (m 1H, 2.71-2.67 (m 1H), 2.37-2.31 (m
1H), 2.10- 1.88 (m 7H), 1.72-1.62 (m 2H), 1.17 (d,
J=6.64 Hz, 3H). M5: (M1-1 mz = 429.2). EXAMPLE 19
1-cycl ooentvl1-61(3. 4-trans)-4-net hvl-1-(ouinolin-3-vl
met hvl ) ovrrol i di n-3-v11-

251, 5-di hydr o-4H pyrazol o( 3, 4-d1Pyri m di n-4-one WO
2008/ 139293PCT/ 1132008/ 001125 -61- a Fol | owi ng
the procedure for the preparation of
1-cyclopentyl-6-[ (3, 4-

Py o - N s as Py



5 provided the title conpound. 400 MHz 1H NWVR ( CDC)
88.87 (s, 1H), 8.29 (s, 1H), 8.07 (d, J=17.8 Hz, 1H)
8.02 (s, 1H), 7.89(d, ../=7.9 Hz, 1H), 7.70-
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preparation of 5-am no-1-(2-

nmet hoxyphenyl) - 1H pyrazol e- 4-carboni tril ebut substitut
ingl- 5 cycl opentyl hydrazi ne and

2- (1- nmet hoxyet hyl i dene) mal ononitrile provided the-
title conpound. "H NWR (300 WMHz, CDCI3): 8 4.24 (m
3H), 2.24 (s, 3H, 2.01 (m 4H), 1.90 (m 2H), 1.67
(m 2H). (b) 5-amno-1 -cyclopentvl-3-nethyl-1

H Pyrazol e-4-ca rboxa m de
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7.05 Hz, 3H. Ms: (M1l nlz = 430.1). EXAMPLE 24
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10Fol  owi ng the procedure for the preparation of
1-cycl opentyl-6-[ (3, 4-
trans)-4-nmethyl - 1- (pyridin-3-y)methyl) pyrrolidin-3-yl
wolzeds/159283 hydr o- 4Hpyr azol of 3, 4- d] pyri ni di n- BCTSHFRRUBPULDS
tituting2-phenyl acet al dehyde provided the title
conpound. 400 MHz 11-1 NMR (CDCI 3) 5 8. 03 (s, 1H),
7.32- 15 7.19 (M 5H), 5.18-5.11 (m 1H), 3.44 (t,
J=8.7 Hz, 1H), 3.14 (d, J = 9.9 Hz, 1H), 2.90-2.78
(m 5H), 2.56-2.52 (m 1H), 2.40-2.39 (m 1H),
2.14-1.89 (m 7H), 1.73-1-8 (m 2H), 1.19 (d, J=
7.05 Hz, 3H. Ms: (Met-1 mlz = 392.1). EXAMPLE 25
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The compounds of Fermula (I} may be administered by a variety of
conventicnal routes of administration, including oral, buccal, su’blihgual.
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pyrazol 0[3 4-d] pyri midi n-4-one provided the title
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title conpound. 400 MHz 1H NWR (CD30D) 8 8.87 (d, J =
2.1 Hz, 1H), 8.30 (d, J =1.2 Hz, 1H), 7.99 (d, J =
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0] bpsirfitdbelree; dHaRuA B8ObObrhun drkker Mbnéy @REsdHd

substitutin

me fHYP WW"B?‘?(%P '%a§g§¥[e§)dyiﬁaﬂ{7 é’ES‘i’n%%l?din WBY AR 4(
5H) - one and qui noxal i ne- 5 6-carbal dehyde provi ded
the title conpound. 400"VMHz 11-1 NMR (CD30D) 8 11. O
(brs, 1H), 8.81 (s, 2H), 8.13 (d, J = 8.7, ﬂﬁ
8.01-7.92 (m 3H), 5.01- 4.94 (m 111), 4.01-3.88" (m
21-1), 3.37 (t, J= 8.3, 111), 3.05 (d, J= 9.9 111),
2.86-2.85 (m 1H), 2.70-2.68 (m 1H), 2.49-2.44 (m
1H), 2.07-2.01 (m 111), 1.48 (rid, J = 15.3, 6.6 Hz,
611), 1.20 (d, J = 7.05 Hz, 311). Ms: (MtH rn/z
10404.1). EXAMPLE 37 1-isoproPvl1l-64 (36 .45
)-4-methvl -1
-(ouinolin-3-vimethvl)ovrrolidin-3-v11-1.5-

di hydr o- 4H ovr azol of 3. 4-dl ovri m di n- 4- one




15Fol  owi ng the procedure for the preparation of

1-cycl opentyl-64(3, 4-

trans)-4-nmethyl-1-(pyridin-3- ylnethyl)pyrrolldln 3- X
WO 2048/139%98 hy dr 0- 4Hpyr azol o[ 3, 4- d] pyri m di n- BCHH@0B{1125

substituting 1-isopropyl-6-[(36,4S)-4-. .

nmet hyl pyrrolidin-3-y11l-1H pyrazol o[ 3, 4- d3pyr|n1d|n 4(

5H) - one and qui nol i ne-3- car bal dehyde provi ded the

title conpound. 400 MHz 1H NMR (CD30D) 8 20 '11.0

(brs, 111), 8.87 (d, J = 2.1 Hz, 1H), 8.29 (s, 111),

8.07 (d, J = 8.3 Hz, 111), .48.02 (s, 111), 7.90-7.88

(m 1H), 7.70-7.66 (m 1FD, 7.56-7.51 (m 111),

5 01 4.92 (m 111), 4.03-3.83 (m 2H), 3.40 U J =

1 11 H%énb]ea‘&%zg compBditichél that]can b2 eﬁlp'ﬁ%&d &éé?_émezlc%QbSQanS&( m

(m arflvyaxesl g VFa°rF%°“&°%% ‘& stes@"ﬁ? ”8%5“'3‘%5 ?%ﬁ d,
J=' Tif dppRbp(iatg it onevs: MopEof (heebrye peniengd SXCPIeRRAVPLE 38
1 CVCI OPERLY dofadé &imé &k ofa EBHNratid (noiude piymaseumaiyn- 2.

%c%pt%;@ Jm%{saﬁg éoﬁul&s %uipﬁnsionél ggulps and ellx1rs In addmon76

FoI |t9mqqgcﬂvmé°rm°s@%dmﬁ 9 AosEeReTC @Baﬁaﬂt?'Bweafd""ems
1- cy@maentuydtib the rtdsuch as water or other solvents, sofubilizing agents

tr afh%g efuRRLARY=k 1 e&wﬁ&' lefhams XsloH%b&]%l Lfawca@bmé Berdyly 1]

dr o- 4Hpyr a but
subﬁef‘{‘ﬁy H@Pq n@y Fé'pe:?w ‘3"1 eng er?ésoniigsx Eamcular cottonseed _
et rejll growndodti aili ere ggrm] il pEvp il apgétpbf@ and eqsﬁvp |5ﬁ?-CH*P% 4(

5H) -g@@iaean elaanyarimuly Pi¢cddl Pyethyiens bigdodedny dety picio\ssead

theo“ no(? fé su b cé"aWﬁek@DCl?’) 5 8.53 (s,
et o 503 b,
3. 4may, fdrihef iinsludd Isspeiir@i8agkOts such Js-forgexample; ethpgylated 08

Oaikdtols, 1 HiolyoRyeBfrede 830l bhY . sdroftatr 2edts, (M

o, idstea rg
H) ’mnciocx}yfta m%fﬁ%ée % mufﬁ m%% gd?%?éo%kgentoé}_iégaﬂréggr él\ﬁ]
Ztr@aggz;h 19" m@(mpq_g epg substanceg qn@3t e Ak é)fge?te ers;
benﬁvpﬁngdfam feyflovg Bgenisdnay also be included.
| n-3- .\/1Jrnelpﬂa%@&@mam%oaapén.ghmq{eqnvféhiﬂeﬁmé&wb;qa‘o%pﬁsedI 0

vrimdin for
2D OB SHET G PSR Tp GV, SGF AR e Sgerfe

4- netekgritipyefmitrpaipanisgLopataminatiop oﬁ’@?mwpﬁcﬂ@@nﬁfpﬂacaﬁ b8i hy -
dr oz 4bmpithaZ AkOYa3iods antibacterial and antifungal agents, for example, '

d] pg,{ éb@h?'cﬂﬁ:%bgtgﬁguér%}fgsg&r%é‘%9%?%%}' 8 1n @ggrsgmsl 1

ox'am
1 b‘éeﬁﬁi)’le- 19 Instugl§, [SpPRiF BN REDSIESr BHERH S&f"@’"pﬁhl?{}‘i'
26 hethé likel Sraogpoztndptich0D intdetzbik ieh Nwﬂce(ummgcm)posrh@smay( s,
1H)be e dy Be ubd 3 agé‘nlg ca g’olgéf‘o@!agﬂag @Béorpkéﬂ-)ﬁ;r example,

ranw%ﬁ%‘stez%}e an 9%'?*"2 82 (m 1H), 2 51-2.47 (m
1|—|) 2.Fop.- g_arez@ra(lnﬁdm;ms;rpizoan)aiuthn%@ §es3(ye (9 peLq.q)Jt o 49
( d,agdecus prdpPeddzZglydiibs in3idafe z(qdeouls sBlutfor® nirdg/, bedploydd:

3% 1S §€§ ou%@@g%:)?\s/f % H]-Ef" iyr olfﬁeﬁl O necessarylarrdstcr)]gr 00
vl iw%ﬂU}{enwjfldﬁfmﬂredsmr%?z‘tﬁfhoﬁ%ﬂm%ﬁ Pre'dFoRe- 4 ToR%E CD
The racemate was separated on Chiralcel Q chiral
HPLC col unm, Mbbil e Phase 80/ 20 Heptane/EtOH, TR =
9.177, to provide the enantioner. 400 MHz 1H NWR
(CD300) 5 8.01 (s, 1H), 7.38-7.22 (m 5H), 5.06-5.01
(m 10 1H), 3.76-3.64 (m 2H), 3.12 (t, J = 8.71 Hz,
1H), 3.00-2.91 (m 2H), 2.87- 2.82 (m 11-1),
2.51-2.47 (m 1H), 2.30-2.26 (m 1H), 1.60-1.50 (m
2H), 1.49 (d, J = 7.05 Hz, 611, 3.08 (d, J= 7.5 Hz,
3H. Ms: (M1-1 miz = 366.2). EXAMPLE 41
1-isopropyl-64(3S.4S)-4-nethvl-14/2-nmethyl ovrimdin-5
-vpnet hyl l ovrrolidin-3- 15v1)-1, 5-di hyd
ro-4H pyrazol of 3 4-dl pyri m di n-4-one AMS



Fol | owi ng the procedure for the preparation of

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

trans)-4-nmethyl - 1- (pyridi n- 3- ylnethyl)pyrrolldln 3-
w0 2008/89295 hy dr o- 4Hpyr azol o[ 3, 4-dl pyri mi di n- K€ BW@OOB’Q?“%

substituting 1-isopropyl-6-[(35,4S)-4- 20

nmet hyl pyrrolidin-3-y1l]-1H pyrazol o[ 3, 4-d] pyri m di n-4(

51-)-one and 2- nethyl pyri m di ne-5-car bal dehyde

provided the title conmpound. 400 MHz 11i NWVR (CD30D)

5868 (s, 2H), 7.97 fs, 1H), 5.08-5.01 (m 1H),

3.78-3.68 (m -78- 2H), 3488-2.92 (m 4H), 2.74-2.67

(m 1H), 2.65 (s, 311), 2.36-2.32 (m 1H), 1.48(d, J=

66Hz, 6H), 1.15 (d, J = 7.1 Hz, 311). Ms: (M1-1

musb i @Iulncw&lﬁedﬁly &u(a];febfoe newabeppus, Ghtrathuscular,
I n- 3 %a.?taneou ra:o %?r%geyanné'a! %dﬂn:’st@ﬁgﬁlo i# s Q‘)bﬁrﬁa%@noﬁhe

pr OC%LP( @qlpe@ps trﬁ%hap F@B’ﬁ’fegt g nallofeagﬂy avaitr%?e by standard
6- [ (t8chhhiquéumsyn tb-tixea Zkilkd in the art. |
4z met hy | BT 0 a6l NaRiinelrhtion - ér2 adiRhibeymP RN vhiatbn S+ hy

d ro- 4H pyrazol o
subsemPaih g’ FE?”éﬁ‘? ﬂbari%%\'e(rﬂ?’e netlwei O‘ﬁ ﬁfk}%r AEoPen” 10
car bm)sasmedsgorafm Pr@t“h@l Bpray container that is squeezed or pumped by

1- bapy ydtiedtr dr @k lafliaBv8soB sgray dieseytaiinefropt @ piecdzddh®ntiner e
Corrpound F(Ab% M_Izmt;llljiaé;w;ie( C@C]a?‘) sxﬁtaée ijn%:%blanil-l]e) lg.,

5SS TH) ey dinde ]
10 1)d|ch13rog@uc(ranetljane 121r|§p|q@uora_rpﬁthan§ hdoao etrafludae Qf ﬁlz
111)carb8n B0xid: @ Gthensuitdtif) gas.3In1iB: @se 4f A Aigsseidpd agowl tl‘(ed

a% '_l%!t n?'a%]tge de?enﬂlﬁec? by3grolifihg 8 Maive 1@ ddierla Gdtefen

EXAWEE'“ 243"k pregg%?cg co alrbeLVF %%un 'élr ?ng{/ﬂcgntam %65%11.:113:1 or
S) - Busbeesioned! B ERYpSunf af th'smsem}w) nEARYEs12NE- RBEIRGT [SSAF ol

jsdi for Jexamfi L frdm SgdkitiRy et Ousd HA patr &ubaikio b8 inbutfiatopynay be
m d 'f&lmélat%] %ont?igx%: Ql Ao@%rnﬂlx tolf' @ cB Gﬁﬂ%recofrr@burtdb &t the

reparation o
|tO r aﬁg‘;‘”t'&” ARt h3HitERle {WPPQT ;luigh ?Fi ?sne g B ol i di n-
]-1,5- d|Ph§'rmegeutlmypramltiefESSOf4m€PWF"‘rﬂFtﬁ“ Y MG é'seme
subgddnbstbd RR81trdatrh &0 QP AnaR-Usé, IBedS) ecdnpound of the present
?ge t wenl? Xr( laxI vg{e réa%!yya]c]:?éggfep%ﬁ Wéo?[é véteﬁr]a‘?n){ardcgéd?dbfé 4(

ni COt!NF/ﬁ t[% e pr OV|
t heS‘t"ran @r cRi?rﬁ%‘l ntpereglp gs mq'z'“fﬁf ,
2H) torrulatdn (rmaccdridince Giitd Aofra] velerinag, F(BECHZG arijPe vgerg‘@ry( s,
SH) praglmgr?ér JiilP Betérine2the Yosind m?en3§1d( :rdihteldrrl) administ@tidpm

(m 1H),
1 5\7hlih \5% ?Wst%ropnfteg alpaat? ilr anthid) 6H) (e d B
26. 6 Hz, InsogEsal. 198: campeyndgy o Eorgiglg Qb and pharmac ufically
EX%&;Easzalts thereof, may be prepared according to the exemplary routes

(a)§ 4 aedit r’?gss)inémdﬁ%t by I%X%rla&éé diRe3 aglvlé]ﬂ as sPE@EY 1-

yrazol o
1omnve@wqagprﬁm?éatw? BIOERSYFES M. P %°P fFB}J% gt %‘e gptant
1- cyglogirentb\che @f p@BSy4H) in the art. These processes form further
36 r%gj&yg@y iRlehtlnn- 3-y1] - 1H pyrazol 0(3 4-d] pyri m di n-

one but substituting the 61(3,4-trans

1- benzyl-4-ethyl pyrrol id
|n 3-y1]-1-isopropyl -1, 5-di hydro-41-1-
pyrazol o[ 3, 4-c] pyrim di n-4-one provided the title
conpound. 400 MHz 11-1 NWR (CD30D) 5 8.02 (s, 1H),
5.10 (in, 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), 1.58
(m 1H), 1.49 (dd, J : '



= 6.6, 1.7 Hz, 6H), 0.97 (t, J-= 7.5 Hz, 3H). M

((Atli rn/fz = 276.1). (b)61(3 .4-trans '

)-4-ethyl -1- (quinoli n-3-ylmethvl)ovrrol id
WO;2p8339293] - 1- isopr Opyl 1 PCTIIBZOI)SIOGI]ZS

5-di hydr o- 4H ovrazol of 3. 4-dl pyri m di n-4-one

20Fol l owi ng the procedure for the preparation of

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

trans)-4-net hyl -1- (pyridi n-3-yl net hyl ) pyrrolidi n- 3- yl

]1-1, 5-di hydro- 4Hpyr azol of 3, 4-d] pyri m di n- 4- one but

substituting , -45-

6-((3,4-trans)-4-ethyl pyrrolidin3-yl)-1-isopropyl-1H

pyrazol o[ 3, 4-d) pyri m di n-4(5H) - oneandqui nol i ne- 3-

- 80 Cafsgﬁle%?médaarmgovdncbeﬂth he thé teattion® Hpuing. in 460

d,
J= %chfrrlgﬁ amt%%:Ig F‘QS@QE %pakg as‘aigst%te% hEPein, g)]AFDo%hegstgr(%nf
1H) confno8Sds( wlay e j:.bgaang |.f{£m %pﬁral qomfrgrcyal 8‘”(’??\ sﬁ!b a

7.58 %a%néﬁmorﬂdﬂ}non&taﬁust@S (m 1H), 3.94-3.85 (m

% I1J§I§ 3§ Eét%'a otilul:_rbmse th? %‘Il&w%‘li)(pgﬂéméznﬁ ag;ﬁ_brang;%nﬁs 52'

(d, h%feihee"%caﬁf’meélllj‘ s10 87 (t, J = 7.05 Hz, 3H)
(M : LﬁMcZohtér 417 0) EXAI\/P.E-—W'%'#(S 4 -trans :
) - bcg—b'rﬁdcichblbt” uctlluxvvaHQ_ ggaﬁeﬁﬂoﬂe.["ﬁyi 1 ovrrol d

in sopr.opyl -1 varo- 4 _
H- ORI 2 PEEEMYIREY| ovr i ni di hM'&@)" @nutes)  Fo) | owing t he
pr :)Bcedurteutﬁxyr:arbdml prepar af [ MePH ofmethanol S '

1- £ A 6134~ M mllh ram
trHHQ\E.’fE;dgmbﬁ\/l =1- (n\/rl di g rgr\ v -3 ya

HEAY TPy G_: t
-1 @D%‘ﬁW%atﬁW of 314" ‘oﬁ" Ut 1 di n- 4- ane
S upPGSDADUt dentgrated methanol mmeol — millimoles .
6- (4% ghubeagfsdupfEn L My Py T rPldl! n3ﬂ'¢ﬂdhml-ﬂr&emom§m’l€ 1L1-

1-pyrazol o[ 3, 4-d] pyri m di p and6- 15
net hoxyni cot i nal dehyde_pr \/| ﬁ}ég:%ragmﬁf i t] e comsound

A sy La e Lua ]

A0PWHy SmethyFavReTIgDCT 3) S MD- SESYHFA°SHRY . 8.02 (d, J
= ﬂSWd:rﬁbtﬂMsuﬁmﬁlﬁ (S 1I-ﬂ)MR¥n6c£Baa(mdgneﬂc;esc81aﬁce 2.1

3 éxé:aéumegm;g jq n 2 ( éppnﬂmgaans‘pepmnﬁnw (m THJ
1H)EIOAC ggihyigeetateg o 1y, 1 - P 11 ol 55
(n
1[

VEIGRY etand8 (m 1H), 1.9F gnget 1H), 1.60-1.55 (m

)i (;g\wh STndbX 1T 'T:'{( , I\S/gA‘éJs/?gﬂllfatleh proxémidy ddZay >H)|

64(HBe4- tWa%‘Q)’ hl(‘”@??{(w 1. (|3ai"®&Eal i n- 6- vl et hyl) pyry ol
iCIHz—3H3§lﬂ.1 1-isoor opvl 1, STHF tetrahydrofuran

- di s RegtbhpaEsRepTo( 3 4-dieyT I m di n- 4-one < -

Fgl 1 owm ng t'he procedure flqr - nr.eparati .
14cycl opent y1-6- (3. 4- qf“s(ﬁvgr%xﬂﬁe‘?r%ér%brﬂékn%

t [ drSpin4pineedpjing dengteitr i dijn- 3- yl net hyl ) pyrrolidin-3;yl
| TIe5T® u,@mgs@atagﬂpwyazol O[3, 4-dJ pyrin di n-4-one but

SUbst-uH+n 14%) 6 \\U,'-r et o)-'-r clllylpyllU‘I_IUI - ;5_

3-y1)-1-isopropyl - 1H pyrazal of 3, pyri m di -

one andhguns I“l“?ﬂf’s '%QFB%‘@&WW% %\7 Faﬁeaﬁ'e

ti tnkeRdeoomaiptdes A@Rerhittying thelindivMRingEDE &)y 31&'51498 83to

(b 7.79 (d, J= 2.5 Hz, 1H),

1% &%’3"?1"5&5”5@“ %agﬁ'smgrg%n 92 (m 1H), 3.98-3.86 (m.
335(t J:87Hz 1H), 3.04 (d, J = 9.9 Hz,

1H) 2.92-2.91 (m 1H), 2.61-2.57 (m 1H), 2.25-2.2

(m 1H), 2.02 (t, J = 8.7 Hz, 101H), 1.64-1.52 (m

1H), 1.50-1.45 (m 7H), 0.91 It, J = 7.5 Hz, 3H). M

(M+l-1m z = 418.1). EXAMPLE 47




1-cycl opentyl-64(3S 4 S )-1-f (1

, 3-di met hy1- 1H pyrazol - 5-v1l) net hvn- 4-

nmet hvl ovrrolidin-3-vl)-1 5-d ihydro-4H pyrazol of
wozede/dbyri mi di n-4-one CD Fol | owi ngPCTE32008/001125

procedure for the preparation of

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

nmet hyl-1- (pyridin-3-ylnethyl )pyrrol id

in-3-yl]-1, 5-di hydro-4Hpyrazol o[ 3, 4-d) pyri m di n- 4- one

but substituting 1-cyclopentyl-6-{(36,4S)-4-

nmet hyl pyrrolid in-3-yl]- 1H-é)yrazol o[ 3, 4-d] pyri m di

n-4(5H )-oneandl, 3- 20

di met hyl- 1H pyr azol e- 5- car bal dehyde provi ded t he

title conpound. 400 MHz 1H N

1H), 5.9%hsme] e(?ﬁw"mmw@'%ays “b@”? ﬁh'pa‘i‘ﬁ)w%z'@éf &3

3H) ,caB uBiked ®, preblde, coBip&BidE i, thig) patent.4K@orids carpbf corgery

(t 8 o 1tz r‘gdéz:éizlmmyémd redud3 witn Setane(cd sodﬂ:m—cygn&o}d&ydrﬂé‘b

2. | 4
1H 0‘?”2'6"‘%’“?2939% °3y) ag‘”%’ 1“3 Zpt 93)“@ "°° élg gi" %ﬁ Pess
(9 rempved with goid to]fgrm fﬁe d@pz')ed hmaznr(ehypip[meﬁia _Altggnetwfby
EXAMibHz1ié Bcohols can be converted to boc-protected hydrazines by treatment

5 1 va 1 ltrgjﬂgrpy 1;3%3&1%% %§6 és)bmgﬂ' J@L&Yﬂcx)ﬂaté 4’TI@ e Erotiﬁé &AM d

di n-
vr r @P?iﬂllbﬁ rema¥ed with SCidj 9y JREFe Hﬁ-'\)’g%{aﬁﬁ%l Bregaye H&%@ﬁ"‘iem d
i N- 4y@imsis is weli knowR @l theVilerstyre byecqpreaingcaniieesf torhygrazines
e I%B@h'dﬁﬁot&énoﬂr tﬁéﬁﬁét@ Rty Beclu€tidn4-.
trans)-4-nmethyl-1-(pyrid
i n- TR hyppyrrol|d|n 3-y11-1,5-di hyd ro-4H
10pyrazol o[ 3, 4- d]gyr | i chd- 4- One blitvisubst i t ut i ng
1- cycl opent y1- 6- FE3Sy48) sAcornacnaHs
met hyl pyrrolidi yAY 18 pyrazal of 4- d] pyri m di n-4(
5H) - oneand4, 5, 6, 7- ‘tetrahydropyrazol o[ 1, 5-al pyridi
ne- 3-ca rbal dehyd:epr ovi dedt het i t| & a@npound. 400 MHz
11-1 NWMR (CDCl 3)-57. 98 g, "¢H), 7. s, 1H),
5.16-5.09 (m 1 doyde-4706 (m. 2 3.68 (d, J =
13 3 HZThe]-Wrnollé’hes%te(rﬁbdlaies—éba b3 fblinedlb@ c'bbﬂlmg %Iﬁﬁg-béth J

d, J = 9 9
ﬁbura’tef 78 2e§t?rs (En 1 ’ dﬂ%e&%&%met% )&?ﬁegy‘i)%
18 3gtru2etggsﬂgl,}meﬂm*)nethgnmue1 vg\g:h( pﬁ cgr_’[l[:q)ermaﬂy Waﬂ_ab@]_ be/m

2H) catalysk fwith Gicid = THis Thériistry3sfxenpBled (ke ergezimentdRBcthb) .
EX%&V\Faq‘Pg F—I—l'% 'B{/ g‘!uf?u@l%agtlﬁégahﬁe {e9§1%les4§)ch 2a]s ﬁ@s.tohwy lef EI‘ HI

2OVENECRd Tt 17 HiZh 3%891) The PYEPRIER S1ENHA5Tr B of
3. 4sydthgsiaed nin cinn edentigreeric pur@3ashion by eithgl |eowpionge tdhisal
@f %&ﬁ%s oh Oe k2P (sPE RRAGIAE DNORL Lett., 8(7), 1495-1498, 2006)

-C 0
%gy ﬁz:ane%ﬁh:rgl t&eg% émm&m th§ clioaddlﬁ'] cswg;|rstrryo ?%El_sar{ghéll]
-1 , &%l {0y fras- qqpyﬁ‘az%%?% %42, 0B%r i i di n- 4- one but
Ssulsehérhai2 i Ng 1- cycl opentyl-6-[ (35, 45) - 4-

met hyI pyrrolidin-3-yl]-1H pyrazol 013, 4-d] pyri 1f l'i di n-
4(5H) -one and 1-nethyl- 5

1H benzo[ d] i m dazol e- 2- car bal dehyde provi ded the
title conpound. 400 MHz 1H NWR (CDC13) 57.98 (s, 1H),
7.73 (m 1H), 7.35 (dd, J = 7.1, 1.2 Hz, 1H),
7.29-7.21 (m 2H), 5.13-5.09 (in, 1H), 4.11-4.06 (m
2H), 3.97 (s, 3H), 3.37 (t, J = 8.3 Hz, 1H), 3.06 (d,
J =10.4 Hz, 1H), 2.88-2.85 (m 1H), 2.77-2.73 (m
1H), 2.16-1.92 (m 8H), 1.70-1.66 (m 2H), 1.21 (d, J
= 7.1 Hz, 3H). M5 10(M1-1 mz = 432.1). EXAMPLE 50
1-i sopropvl-64(3S, 48) - 4- et hvl - 1- 1( 5- met hvl ovr azi n- 2-
vDret hvl 1pvrrol i di n- 3- :

0- 1, 5-di hydr o- 4H pyr azol of 3. 4-d1pyri m di n- 4- One




15Fol I owi ng the procedure for the preparation of
1-cycl opentyl-6-[ (3, 4-
trans)-4-nmethyl-1-(pyridin-3-ylmethyl)pyrrol id

w0 2008339203 - 1, 5-di hyd ro-41-1- PCT/IB2008/001125
pyrazol o[ 3, 4-d] pyri m di n-4-one but substltutlng
1-isopropyl-6-[(3S, 46)-4-
nmet hyl pyrrolidin-3-yl)- 1FprrazoIo[3,4-d]pyr|n1dLn-4(
5H) - oneand5- net hyl pyrazi ne- 2- car bal dehyde provi ded
the title conpound. 400 Mz 1H 20 NMR (CDCl 3) 8 11.4
(bra, 1H), 8.49 (s, 1H), 84#4 (s, 1H), 7.99 (s,. 1H
5.00- 4.93 (m 1H), 4.00-3.97 (m 1H), 3.78-3.67 (m

1H), 3.33 (t, J= 8.3 Hz, 1H), 3.04 (d, J = 9.9 Hz,
1H), 2.85-2.82 (m 1H), 2.65-2.61 gm cw) 2.49 (s,
3H), 2.48-2.41 (m 1H), 2TH;\L3H1 5 Hz, 1H),
1.46 (dd, J =rddxGef, 6 Hzr—bH2 117@ J = 7.05 Hz,

3H). M (MHTZ = 368 MPL o

6- 1( 3S, 45) --1- (ci nnol i n- 3- vl yl) @) thylovr_rolidin

-3-vl1ll-1-cycl opentyl-1. 5- -

di hydr o-Hkdreginesaganl th§rabelcaplod iri Wi drasense Bh@ base gugh as.

§0| |s@<%|ﬂ UndthtidP rooer@mw&mmé Qith Lheth 4y AP Eeidlorohitile or
cyc

tr aﬁg s?ﬁj?eﬁe\%ﬂv% E Edré the diesweg amrnc cy%nolcsyrazolesoﬁh Ic%an,g y1

15 1 oBugicRy 8¢ ex'qmwaﬁztﬂrw il wamﬂbw Mfﬁ aqnﬁmﬁ'sdﬁée BRAD

SUijtsllzédilid prepate congdoomisritrytlis Patérft3 Toddntrated Sulfuric acid or -

rrEt tﬂ% lokdd Oﬂr?’ar%lnland#hﬁ)/&ﬁé ‘%QLf%rcﬁ‘eﬁ@a%fﬁzhﬂrﬁhél 4(

ne an

ci nnol | a dehyde oVi AN
o1 e S AP ok D R T Csce R EL T % bR,
8. 7 piegence bl @ bage Bech(as potpgsiun t-tgltc@n!e wgh hTFﬁd The 9@(@9* of)=
16 9cﬂ'cl?oe i)H)thls TreScton ha® lbei tetfahy@ofirard Lardnin Sond-cased9

Be]rggiri rﬂent%%ﬂélh g%(gréggaé_/s%(g’écaﬁ_%zeéﬁﬂge&'—g prove -

2mup@@? sl P CPYRing 1) | 2. 23 (m 1H), 2.11-1. 87 (m
5FD§QEﬂﬂ3 1.63 (m 2H), 1.22 (d, J= 7.1 Hz, 3H). M=
(MHmMz 430.1). EXAMPLE 52 (a)l-cyclo a;yl 6-113
A-trans 1-4- (trght3y omedh i ) g ol G-y 11- 1H-
pvr azol off ﬂhquyfrgrdnaﬁﬁxskumoﬁ%__. . Fbllomnng
t he procedure forJthe pktepgyation of _
1-cycl opent y1- 6R/[88, 4S) - ' '
4- et hyl pyrrolidin-3-y1]- 1Fprraz Ioh3 4- d]pyr|n1d|n-
4<5H) - one butﬁﬂ%ﬂb%t@ﬁvtl ng thg '

6-[(3,4-tr nsQ—a—W4(tr&| ﬁr’éthyl)pyrroli_din
-3-yl)-1-cycl op 1, 5-

di hydr o- 4H pyr az 0[3 4- cl]py§|n1d|n 4 one provi ded

the title conpoun 400 20 H NMR (CD30D) 37.98
(s, 1H), 523 1m 3.73 1H), 3.42(m 2H),
3.10 (m 9-1.92

19 . 23-1 e b(emyl grlq):p can g'sn (be removed via stanéarrg hydkggenatlon

( bkdndtiped dpembyde GHe Sedentiarmnaing - thetuiis oradyi for Gfudthemet h

VI }unénonglfzéﬁofnl UQRONREIR can be aikylated with alkyl rlxaudes in tgle
/i e i YARAR 81 e
pr epsitatedeingofoernts ewr@\wﬁwqesseq f@mvnds :
Strans)-4-nethyl -1-(pyridin-3-ylmet hyl)pyrrolidin-3-y
)-1,5-di hydro-4H pyrazol o[ 3, 4-d] pyri m di n-4-one but
substituting 1-cycl opentyl-6-[(3,4-trans)-4-
(trifluoromethyl)pyrrolidin-3-yl]-1H pyrazol o[ 3,4-d]p
yri m di n-4(5H) - oneand qui noxal i ne- 6- car bal dehyde :
provided the title conpound. 400 MHz 1H NMR (CDClI 3) 6
8.80 (s, 1H), 8.08 (d, J = 8.3 Hz, 1H), 7.99 (M 1H),
7.86-7.83 (m 10 1H), 5.13-5.10 (m 1H), 4.88 (s.,
1H), 3,96-3.68 (m 2H), 3.50-3.35 (in, 2H), 3.17 (t,
J =9.9 Hz, 1H), 3.03-2.99 (m 1H), 2.92-2.88 (m

1H, 2.79-2.75 (m 1H), 2.11-1.90 (m 6H), 1.71-1.65
(in, 1H). EXAWPLE 53



1-cycl opentv1-64(36 , 46)-4-net hyl-14(2-met hvl ovri m

i di n-4-vpnet hvll ovrrolidin-

153-v11-1, 5-di hydro-4H ovrazol o[ 3, 4-dl pvri m di n- 4- one
woRbdRwiong t he pr ocedure for the pr epar at i pOT/E2008/001125

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

trans) - 4-nmet hyl - 1- (pyddi n- 3-yl net hyl ) pyrrol i di n- 3-y1]

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

substituting 1-cyclopentyl-6-{(38,4S)-4- 20

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

5H) -one and 2- mnethyl pyri mygli ne- 4- car bal dehyde .

provided the title conmpound. 400 MHz 1H NMR (CDCI 3) 5

8. 60 (d J = 5.4 Hz, 1H), 8.03 (s, 1H), 7.24 (s, 1H)

5. 18 ok (n] 1H), 3.97-3.94 (m 1H), 3.72-3.68 (m

1H), (t J= 8 3 Hz, 1H), 3.15 -86- (d, J= 9.5

Hz, 1FD 2.89 gn1 1+$, 2 73 (s, 3H, A .68+2.63 (m

1H), 2.53-2. 47 ( h—|) Pg,csml 89R(n{i’\
2 1.2
(3314 1)H) Nﬁ R @E

51-cycl opentiyi 1138 4S) - 142- (di rret hvl am no) ovri rn| d

in-4-vilmeth Ry

mettw evrrolidin-3-v11-1.5-di hyd{hﬂﬁﬁwr azol 013. 4-d1
pyri m di n- 4- onezcHdMaxbAwy . / (j;iB\IN ng the
procedure for £HEBkeparati on ol R,
1-cyclopentyl-6-[(3, 4- trans)-&metylxl-(
pyridin-3-yl methyppyrrol idin-3; VL%S di hydr o- 4H
10pyr azol of 3, 4=@l @Yd. by di n- 4- on?‘j)d:t ! u’Bst ituting
1-cycl opentyl- 8§33y Ao "

nmet hyl pyrrolidin-3-y1l]-1H pyrazrvél o[ 3, 4- d] pyrim di n-4(.
5H) - one and 2-

(di rnethyl am no) pyri m derevei-gsar bal dehydeprovi ded t he
tsl tl e canparmhiesdRBwMdri inthdddVR ik QBELB)ticBlaBerRHbdBepts

§f1!FDa’|mgntQ:Q a%d%?ep@@ucn&h&sret@ aadafe AR iktéRded kb fimit Ehe
1H) spegn" a%:o I%H%I(h%nlhe c?gnsg\r_bany @gﬁﬂfr Lﬂ?s%th@%n@%d an

2. 8dsager@yeniniqyed pyre optaipad orGRrqaly- 1H), 2. 44-2.38 (m

1H), 2. 06 1.92 (m 5H) E)ﬂAI\.ﬁ’ﬁ.—E]:l 65 (m 2H) 1.20-1.16

10m (a3 NEhbREEHEN - UDC (a)

1-cycl oCent v1- 64(3 " ,

4-trans)-4-cycl opropyl py\li& i di n-3-v1l-1H pyrazol or 3.

4- 20dl ovri m di n-4(5H) »ghe\ o Fol | owi ng t he

procedure for the prepar at of

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

4- met hyToy selofiondif n-(3methdxybkengiydsaine pgiraped jchipridenieli n-

4( 5(5'%1‘?0(9@) ih¢thasdl st th)l:Hials Rgd&r I-(rddnokyradiis)eng)malononitrile
%%% ng i/ ds%gxx ége\{hcxiglel(‘\déi& §1Aq)1ﬁ¥?éa9ﬁb% mixture

1&|—|—thf£‘t?ﬁcﬂ‘ Bef'AS &rPghiand gerrentaiete FicoFREol TiHEeYR o
conpaitittbd déiedvHarineH ahvVRitifyClxcktade. 5 Bre08g#Fni®©Jayer nwas
1H)s’e5%§é3 "ﬁ"i‘}}g’%& iﬂfgé&gum §Jlf§t% %te% ér',dnuonée'FBrateg %La 28

1. ﬁqtigebc-ﬁ mogsarqj'ly e :rrgzm rﬁo-%/ ethé agela h fngg_n’affoﬂ%d

0. l&aﬂmQSmﬁmde+a$%yﬁw((mm14mhwuzﬂ4HME(QPCH)5764(m
5(b) 1-cycl opentv1l-64(3. 4-trans)-4-cycl opropyl - 11(5- e
t hyl oyr azi n- 2-

yl)met harwrolidi n-3-v11-1, 5-di hydro-4H ovr 8zol of 3. 4-
dlovri m di n-4-0ne Fol | owi ng the procedure
for the preparation of 1-cydopentyl-61(36, 46)-

4- met hyl pyrrolidin-3.11]-1H pyrazol o[ 3, 4-d] pyri m di n-
4(5H) - One but substituting

101- cycl opentyl-6-[ (3, 4-trans)-4-cycl opropyl pyrrolidi
n- 3-y11-1H pyrazol o[ 3, 4- d] pyri m di n-4(5H)-one and

5- net hyl pyr azi ne- 2- car bal dehyde provided the title
conpound. 400 MHz 1hl NWMR (CDC13) 8 8.52 (d, J = 0.8
Hz, 1H), 8.46 (s, 1H), 8.00 (s, 1H), 5.14-5.10 (m
111), 4.04-4.01 (m 1H), 3.78-3.75 (m 1H), 3,35 (t,




1-cvcl opentyl-6-1(3,4-trans)-4-cycl opropvl-1-(qui noxa
[in-6-ylmethyl)Ovrrolidin203-y11-1, 5-di hydr o- 4H pyr.az
ol of 3, 4-dlovri m di n- 4- One Foll owi ng the
wopoesneskws e for the preparation of PCT/IB2008/001125
1-cycl opentyl-6-[ (36, 46) - '
4-met hyl pyrrolidin-3-yl]-1H pyrazol o[ 3, 4-d] pyri m di n-
4(5H) - one but substituting 1-cycl ope
ntyl-6-[(3,4-tr2ns)-4-cyclOPrOpylpyrr0O lid in-3-yl]-1
H pyrazol o[ 3, 4- -88- cUpyrim di n-4(5H) -one and
gui noxal i ne- 6- car bal dehydeagprovi ded the title -
corrpound. 400 MHz 1H NWR (CDCI 3) 6 8,82 (s, 2H)., 8.14
(d, J =8.7 H, 1H), 8.00 (s, 2H), 7.96-7.94 (m 1H,

5. 1674 99%&“2;#*1)08 3;:% 291? 431 %]_gl-m 3, ercs 13 H) 34S3§J| (-Itmfz e; =

8 3
W 5215188(m 6H) 174162 m3H)
O 91b)— = OhaRy AVTSZ 04 -C3 ricle

2H) . MG (NCHrn|z=456 1). EXAMPLE 57 _
1-cycl ooentyl - 61(3, 4- t.p.a?x4 cycl odroovi - 1- et hyl pyr

rolidin-3-A1, 5-di hydro-

4H ovrazol o( 3, 4-dl ovri m*di ny4-ene FoIIovving

the procedure for the preparagion of

1-cycl opentyl- 6- F(SS 45 =

&- et hyTByr# olspidigs- 39fy 1% -2mipp- {2 B BPEPrEn:- i BX[\""r"Fﬁ‘Hl n-

4( 5khbaitsie UE3E Ul Sttlatett iamgnonium hydroxide (30 mL) was added
:g} Q'Qﬁr%éﬁlpém[ufegs:ﬁhh&f Ly 4 TRy ‘Péa@ﬂfnoﬁb‘r’e@)férr fhi 4l n-

for

| -1
%%er%?rs\gng évd:s ts wgtc‘quimé\e% g;th %é m )Jf % aa uragg
15 MR YIaBer/ations TRe gauepus laygiyyas g:trgcgadswmletlmﬁcem

13 3dne(i dwith) magheiulzsuirdik]) fitedd lohd Ioh@nfrared. 1 H)IPLCS BdGgé Cl |,

L of?aé%? b LLV g m?[l %@a naﬁldﬂ)neth Aegcrﬁélde %n‘d)nded the
1H)mle Gorggouogiéagg ﬁa‘4%2,_600 Mj-lzzd lg/t }_QF?) 527%9 (s,l\]SH) (&;
M zin- 18R8.28)(d, FEXANRL, BHR8.19 (d, /=8.3 Hz 2 H), 7.03 (t, J=6.2 Hz,
206q{ (ﬁaeéstzﬁﬁﬂsrkislab@m@‘km‘ﬁ YL Byd gvr rolidin-3- yll 1-
‘]ét |h(¥ Ji_-rr‘l methyl Loe —n rh %orlr(?iig’é %-carbgy g di n- Qne

ate

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

4- met hyl pyrrolidin-3- yll\E}Z rnet hoxyphenyl) -1, 5- di h

ydr o- 4H pyrazol o[ 3, 4- - dThyrimd _. _

i n-4-onebut substituting5-a

m no- 1- et hyl - 1H pyr azol §- 4\ car boxarri de provided the
_title conpound. 400 MHz ? 68. 02 %_I 3‘

7. 42- 778 seiionspi)(E>-methg byt 23‘-‘60%‘? ‘169 29gedzlueneddl

1H)rr1L) 3. 6B BIBeyYfsthy)1 I—IXpheafl)rfDQK@mSQB\yléIM)mthyl meglaggmpgi J

= o3 ahl trinkdibacede 83de2(18). (The bbtion FRxthle-WasHikafetat

201"'%01; &o‘r}ﬁ]za% 3&‘? rgécﬁél") |xtdlr3 %\?aslcbo%g rﬁ@]ed encw&whl
m gatufatgggoqym bmmg eggacted with methylene’ chioride, dried with
magnesium sulfate, filtered and concentrated.  Purification via MPLC

on of

£
!

chromatography eluting with 20-30% ethy! acetate/hexanes provided the title
compound (1.5g). 400 MHz 'H NMR (CDCls) § 7.33-7.20 {m, 5H), 4.15-4.08



(a) - | ,
64(3S. 4S51-4-ethyl ovrrolidin-3-vl)-1-isopropyl-1H ovra
zol o( 3, 4-dlovrimdin- 4(5H)-one 10 Followi_ng the
WORMSEIF e for the Preparation of PCTB2008/001125
1-cycl opentyl-6-[ (33, 4S) -
4- met hyl pyrrolidin-3-yl]-1H pyrazol o[ 3, 4- d]pyrlrnldln
-4(5H) -one but substituting
6-[(3S, 49) - 1- benzyl - 4- ethylpyrrolidin-3-y|]-1<isoprop
yl -1, 5-di hydr o- 4Hpyr azol o[ 3, 4-d] pyri m di n- 4- one
prOV|ded the title conpoun% 400 MHz 11--1 15NWR
(C3300) 8 8.02 (s, 1H % (m 1H), 3.78-3.60 (m
3H), 3.32-328 (m 1H), 3.10 (m 1H), 2.62 (m. 1H),

S oy Yep 7558, S el oran 36, e g, B ahel

276 (), 1HY, 5)2@41(8“741 HEBHhs! 51-@-’61%”2 ?L'T')( 2- et th ovrim
] 1,

: qu%ﬁgzolols 4- dIovr|n1d|n 4-0
] 20T T ne procedure for the ‘
preparat|on of 1-TJ \opentyl 64 3\48)

4- et hyl pyrrolidi 1] - 4+ pyré
-4(5H) - one but subs] [ o
6-((35,4YS)-4- ethylpyrrol 23l ) - 1 |soproPyI-1Fprr
azol o[ 3, 4-dl pyrim din- -90~ ‘one and ‘
% met hyl pyri m di ne- 5-car bal d hyde provided the title
conpoundio $QAQrahimetdyt h-bbMR-4-6E%) S )rolBhe-38a(tokkte 1241,
? 62 v z-rnd ?_%%mo& -%—lm §oxy 15? %&z&eg&&manﬂ@ (203m@6
2 gggv_aQ ag@d@rﬁc!uiq[b of p asm: U'[Oél ln (%%+§F%8 r:[_# '5 e]q'_)b
1H) TBe 2&cton28xt¢rmwas }H)aatecsg_t refiix (rqr 16!3] and ;g:m,edmto sgquoated
1 62sdum i cﬁrr%naieH) Thel adkRolsl layed was Gxthactdd, withHthy! beeldle,

i 3§Q‘s‘g}“ %Qgﬁﬁtlgl é%tta jfltered arﬁi uﬁucen’{’r'éped NﬁF’Lé MTJ’E{E{ Z
1- (p@‘pmatﬁg[aﬂu W%Wtﬁﬁ‘ kﬂﬁt"}ﬂ)ﬂ‘i‘%ﬁy'ﬁ%e chlorﬁﬁ with - 0.5%

saturated ammonium hydroxide provided 79mg of the title compound, 400
MHz 'H NMR (DMSO) & 8.16 (d, J=7.9 Hz, 1H), 7.92 (s, 1 H), 7.34 (m,5H), -
15  7.00 (m, 1H), 6.92 (m, 2H), 3.89 (s, 3H), 3.84 {m, 1H), 3.71 (m, 1H), '3.37 (,
' J=9.1 Hz, 1H), 3.09 (m, 1H), 2.85 {m, 1H), 2,65 (m, 1H), 2.47 (m, 1H),_.2'_03.
(m, 2H), 1.19 (d, J=7.1 Hz, 3H); MS: (M*H m/z = 416.1). ' :

EXAMPLE 2 :
6-[(3,4-trans)-1-benzyl-4-methyipyrrolidin-3-yf]-1- cyclopentyl-1 5 dlhvdro-4H-

e

Following the procedure for the preparation of 6-[(3,4-trans)-1-benzyl-
4-methylpyrrolidin-3-yi]-1-(2-methoxyphenyl)-1,5-dihydro-4H-pyrazolof3.4-
dlpyrimidin-4-one  but substituting S—amino—1-cyc[opentyl-1H-pyrazolei-4- .

20 pyrazolo[3. 4-dlpyrimidin-4-one




10To a solution of tetrahydropyran-4-one (71.6 g, 715
mmol ) in nmethanol (2 L) was added tert-butyl carbazate
(100 g, 758 mml) at anbient tenp. The m xture

WO B3 at anbi ent tenp for 20 h. The rea%ﬂ’%"a%gms
m xture was concentrated under reduced pressure to
dryness to afford a white solid (154 g). To a
suspensi on of the white solid (154 g, 715 mmol) in
water (1 L) was 15 added acetic acid (500 nm., 8.73
nol) and the m xture was stirred for 30 mn to get a
clear solution. To this solattion, solid NaCNBH3 (44.5
g, 708 nmol) was added portion-wi se. The m xture was
stirred at anbient tenp for 2 it The m xture was then

tr an%%]r% aﬁﬁ!ﬂe p%v%ec]-%e kit doﬁi?éﬁmd Canlmek HONR €p.enys 8.00

quenc ture

e G Tk 48 (g 5 st T by oL L1

over =NaRBOAH), TRET ¢ gar?. ¢ He.aybr 248878 Kmﬂﬂ)e@ 5§r?d49 {m,

Cogg/@nf r84 efad @, akf, of. b ﬁssf@ e, Szcﬂogobs(c%émg 1)ﬂqut.m ns

y C razine derivative
roﬁ%fg 'ﬁp % %%llﬂ%agnpq I acetate/N@OH (95: 5]

gave 94 0 of 90% pur e by d ] ¢

G }1:bENZA -m athyipyarelidin. 3- -CYLIOD A =66 i

p0lgie 10 hoef HCl i n di oxane (462 m., 1.85
nol , 2540|\/p The m xture s stirred at anbi ent
tenp overnight. Concentrati o he reaction m xture
under reduced pressure af or e e title conpound as
a white solid (43 g, 98¢ 400 1H NVR (DVMSO) 5
3.85-3.82 (m 2H), 7 - 1(m +3.13-3.05 (m
1H), 1.88-1.84 (m @ﬁg m 2H) . VB (MHH
hgy/z = 117.2). -91- (b) :
5- am-no- "]hg(rtafe\%rﬁi eh dsrl.gep%t'!- y({naEhiélci!Il(}JD ]Chhé?\{"[@éoéoﬁlm% ca

b t
Nt RyeiecHomR, spiea IRy Ty SOy 1 REOYE. 5 GPRYETE"S
chl omb dez( HBEVRIGDOmE 800! (51 120)07.88-7.0F (ni:t 1, \Ece3-Sandded
Et 3'\||H§ 309g &‘]40 s 5 Q?E%H  { ed}' 26 K7 6y, @%E'%r) J= 8B4z,

resu

I Haxweeﬁwmwoagaet% ofu 245
96 B8l (jn, i), ZO®-1ES (of, 7HL CHTOnBRS @u @Bl 1gBEw/y 6 Bdizk#8p
the ,\jse@@m,g@_taegrp below 5 C. This m xture was stirred

For e OR; faple B éass?ﬁ%@i:re&?e“f’ﬁ *‘3%‘3? Lﬁdéf” "

vacuum the reS| due was EXM

Pne @ol i d Igueloreglyl-6:U3.d-tans ;- molh

mL ngzmﬂ.e:&(_mm of 1 1 of hexane and et her dried
to give 179 of yellow soli 400 Mz 1H NM R (CDBOD)

87.71 (s, 1H), 429421“ 4.02 (dd, J = 11.8,

4.6 Hz, 2H), 3.28 (t Hz 2H), 2.12-2.02 (m
2H), 1.80-1.76 (n, 5{MH mz = 193.1). (c)
5- am no- 1- (tetrahydro"“ rvvra y1l) - 1H pyrazol e-4-ca

r boxam de O A stirr
5-am no™1- (s? g({or ahy t‘ ?g?ff;ra%;l‘l nz?h}:iw rohdmiﬂgiﬂ
4- ceyclgprit-i ﬁfdéwqrozzf@vrﬁwip 4@#%@%@ ne (8N rps!
251 ezd @0 wak aBdedSBaarpieae. 2aeti?OR (2100LdNd FadHEWe by
aqueous ammoni a (300 nL). The reaction m xture was
stirred for 48 h at anbient tenp and then quenched
with aq saturated sodiumthiosulfate (800 rnL) and
concentrated under reduced pressure to renove nost of
the ethanol. The resulting solid was renoved by
filtration and washed with water (2 x 200 nlL) and
ether (2 x 150 nmL). The solid was dried 25 in vacuo
to constant weight (31 g, 65%yield for 2 steps). 400
MHz 1H NVMR -92- (CD300) 7.67 (s, 1H), 4.27-4.21 (m
1H), 4.03 (dd, J= 11.6, 4.6 Hz, 2H), 3.28 (t, J = 1.7
Hz, 2H), 2.14-2.04 (m 2H), 1.81-1.78 (m 2H). Ms:
(MFtH mz = 382.2). (d)6-f(3,4-trans)-1
-benzvl-4-methviovrrolidin-3-v11-1-(tetrahyd




10 met hyl pyrrolidi ne-3-carboxylate (13.3 g, 57.08
mmol ) was added nol ecul ar sieves (pellets). To the -
stirred m xture was added a 1.0 M sol ution of t-BuOK
WO 2008PBIR9¥ 57. 1 nl, 57.08 mwol) and the resuPEHgl0s/001125
 mxture was heated at reflux under an atnosphere of
nitrogen with vigorous stirring overnight. Analysis
of the reaction mxture by LC M5 indicated
consunption of the starting material. 15 The reactlon
m xture was cool ed to anbient tenp and solids were
renoved by filtration. Thessgolids were washed wth
Et 0OAc (2 x) and the conbined filtrates were
concentrat ed under reduced pressure. The remai nder

Was  Re \Léstddeébedﬂ*%er&é/&@ﬂm%@a% pRidel ¢i2d nansbebdie under

a ueous ayer s. vier :

LS s Braatre Rt ol Frd BB bRe Tte ane,

20 ccmrrmnﬁetdd or'@‘@nre@d@ﬂtm'a@teswﬁkrpé"'td’f‘FdeaeWG%ﬂ SF\]&?%ZL

fi | t5¢08bn20 dolCRA QRN remyiet: c;mdw Theldgmedarpm@;ﬂdeanﬂhe
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conﬁwﬁwai drieg Wjth mEgoESIHTETYi§te-LCTEh Qﬁi? ?tg 1o frovipe

400 4dslang ttrfe tNB/Rorh DAY, 3P0 B1HB. BONIIS (COLEP) § 9.28br9, 14

(m 86 1‘h 8326‘5?5%5 Ti), 1883 (1 fbfl -7 Q% 218,463,482
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(m @ H> SR i

fon 13 (d. 4= EQI'(ZOISH)JMS mem@*zaﬁm MB: (V\H mz =

5The
ed on Chiral ce
-hase 70/ 30

racenate of Exanpl e
OD-H chiral HPLC col
Hept ane/ Et OH, TR = 1. ./ﬁ? de the enantioner.
400 MHz 1H NMR (CDCl 3} 5%8" f1H), 7.39-7.25 (m~
6H), 4.82-4.76 (m 1H), 444-3-Q9 (m 2H), 3.82-3.79

T 1) sty o i gt S ot g Sy £
. 5 pUBrol3. 4 HpyingdiS2EH - aE (4APOLK) dtm%hsafwrrsciy () )

1. 94adea@2sidrarBdate (2eqd(aing d;chidro=-@ifiGorbimgthyBelyrimidifs: (1 2
( NH%Q élQZoZm eeé ﬁm%m@%‘ﬁ%ﬁe@& étﬁ% for 90 min. The reaction’

rans -ethvl-1-benz triflu hv Ipy'
OO, B JR APUARS <00 IR HRIRE W
pr oeethere §roaride, risied wiip enapnesiom syffate, filtered and concentrated
3, ﬁuﬁf%ﬁﬁ)vnﬁbhd'lrﬂ&a e chromatography eluting with 20-60% ethyl

_ sub%‘%/"'”t 'i‘e"ﬁ ypgfv}g hrrgg gg’gt?e %M??Mdaﬁ(% L "H NMR

uor opent - 2- enoat e
pr omm@ajwm (@i $ éUd't?mb*dhrﬂaIW e OHME7A 1. NiFRe-§ bbd*ﬁ) 5
7. 32d.538 (kM) D43 & (1834, 1831-80B2 Bir)1H),33.6023.34 &b, 1H)

ZFD 4, 2 15
g0 (8 i@m-gﬁa-,%é‘f‘@ B e e
'26 f%*@ NSt PMiHgTz T 434. '
nzyl-4-(2, 2, 2- trlfluoroethyl)pyrrol id
in-3-v1ll-1-cyclopentyl- 1
5-di hydr o- 4H pyr azol of 3, 4-dlovr|n1d|n-4-one - -94-
Foll ow ng the procedure for the preparation of
6-[(3,4-trans)-1-benzyl-
4- et hyl pyrrolidin-3-yl1]-1-(2-nmet hoxyPhenyl)-1, 5-di hy
dr o- 4H pyrazol o[ 3, 4- d] pyri m di n-4-one but
substituting 5-am no-1-cycl opentyl-1H pyrazol e-4-



5car boxam de and

(3,4-trans)-ethyl-1-benzyl-4-(2,2,2-trifluoroethyl).p

yrrolidine- 3-carboxylate provided the title
wocorspeess. 400 MHz NVMR (CDCI3) 5 8.02 (s, BEHyIB2008/091125

7.36-7.26 (m 5H), 5.12-5.08 (m 1H), 3.85-3.81 (m

1H), 3.60-3.57 (m 1H), 3.42 (t, J = 8.3 Hz, 1H),

302-2.96 (m 2H), 2.64 (m 1H), 2.53-2.44 (m 2H),

2.34-1.89 (m 6H), 1.81-1.62 (m 4H). 10EXAMPLE 63

(a) 1-(4,4-difluorocycl ohexyl)hvdrazine MA. .,Nn F

To a solution of 44-difl uasgcycl ohexanol (0.9g) in

t ol uene was added tri phenyl phosphine (2.6g) and

di -t-butyl di azacar boxal ate.(1.829) and the 15

reaction mi xture st rre@xﬁmpLElg h. The reaction

A tmgm ans

Dgpon HC i n d| oxane (4M
13 nt bn nixture was stirred
for 3 h and concentred The reaction m xture was
partitioned between water hyl acetate. The

| ayers were separated a Qela eous | ayer was

extracted 3x with ethyl¢ 0 #cef\ate.. The or gani c
Si ummate, filtered and

| ayer was dried with ma
concentrated. The titpe\conmpoun s used w t hout

purification in the pxeparation of
5 am no-olidwingdthd i grddeaure @y aheopreparétion bH-1 pyelereotyles-#3 £ar b
on| Brra é)% mém nﬂ&tg_llo%l)gﬁmi -yl r\rél*lgih% 5(-d7ﬁydﬂ)l'|)

8 g (Moo
279 4b|)pyrazcl d]py 'B |n-4-one but ubstiuting -C ropyrlrm ine

5- apravdied the atlsﬂsmmtlmsio‘w@(wal D NR/(CP: A Byas{¢.0l =5 AHBar b
oni b | £gg (s, 1H), E%bktoy\& Bg I-thﬁ*l)pSQQ-S@Wrﬁ fHyr 4 bére.87 (m,

et ﬁHL%#fﬂyﬁm' 1F§‘ g%fegi Hen n? BF 2 B SUnE Tt ut

i ng1.284m-4H5. i’dPW@ém@WI bfek§ fhgdk a1z1|7r{% Jp-ﬂb Haei t he
tiths; porpeades.H00 MHz 1H NVR (CDC13) 5 7.5 (m 1H),

3.90 (m 1H), 2.40-1.00g4imp 8 . (c)

5- agiiA Q'trlah()‘ﬁ~tﬂ=;h£51f—i-hh@thQSNr@limNVﬂé\rCﬂabEWﬂ Bzilyerodticar b
g}xamﬂglze(:m3 Il W o;.ge procedure for the preparation

substituting 5-am no-1-(4
di fl uorocycl ohexyl) - 1H: py §Ld 4-carbonitrile -
provided the title conp) . TH NVR ( CD300)

nmet hoxyphenyl) 11 1- pﬁazox‘\kcar boxam de but

58.01 (s, 1H, .4.19 (¢ 2190(m8|—|)
(d)
6-1(3. 4-trans)-1- benzyI-%het hyl pyrrol idin-3-v11l-1-(4

, 4-di f 1 uorocycl ohexv1l) -
1 5-di hydr o- 4H pyr azol of 3, “4- cilpyrimdin-4-one RM c

Fol +d>é/\édngoﬁ bre . PEIOsREU6-83 i BEns)-Benduiyepadiidinion- 16f

2% ré{ %r ada'%%iﬁ'lgﬁnb‘ﬁg'% o%:f(ztf T8 in methyiene cﬂlensle (%ml)was di hy
dr o'mzte E;wameé% éeaala bRV aTITE L’Zesﬁa% P feaction
S ubﬁuitUrtEMas Blfred at ambient temperature for 1h. The reaction mixture was

Qints &ﬂée@égd‘umléé%ﬁﬁt@ h&yclae WilhiRiRzak endmear bo
xam e provided the title conpound. 400 MHz 11-1 NMR
-96- (CDCI3) 6 8.00 (s, 11-1), 7.40-7.25 (m 5H),
4.73-4.67 (m 1H), 3.85-3.82 (m 1H), 3.64-3.61 (m
1H), 3.38 (t, J =8.7 Hz, 1H), 3.00 (m 1H, 2.83 (m
1H), 2.56-2.52 (m 1H), 2.43-2.25 (m 5H), 2.04-1.90
(m 5H), 1.20 (d, J = 7.1 Hz, 3H. M5 (MHmz

428.1). S5EXAMPLE 64 (a) 5-a
m no- 1- (22, 2-trifluoroethyll-1H pyrazol e-4-carbonitri
l e Fol | owi ng the procedure for the preparation

of 5-am no-1-(2-

nmet hoxyphenyl) - 1H pyrazol e- 4-carbonitril ebut substitut
ingi-(2,2,2- 10trifluoroethyl)hydrazine provided the
title conpound. 400 Mz 1F1 NWR (CDC13) 57.60 (s,



Fol l owi-ng the procedure for the preparation of

5- ami no- 1- ( 2- '

15met hoxypheny1l) - 1H pyr 8zol e- 4 car boxam de but
wOo2B48928ut i ng 5- ani no- 1- PCT/IB2008/001125

(2,2,2-trifluoroethyl)-1H pyrazol e-4-carbonitrile

provided the title conpound. 400 MHz 1H NVMR ( DMSO) -

87.75 (s, 1H), 7.30 (bra, 1H), 6.78 (bra, 1H 6.58

(m 2H), 4.88 - (m 2H). (c) 6- 1(3 4-trans

) - 1-benzvl - 4- et hyl pyrrolidin-3-v11-1-(2, 2, 2- trlfluor

oet hy11-1, 5- e4

20di hydr o- 4H ovr a2ol of 3, 4- aﬁovrinidln 4-0ne FJ

Follomnng the procedure for the preparation of -

trans
S g O T AT Fpred spdEonesrielsy BOEONPLE o i
dr 0-chHmPNIGEaRbY OB #ith 2-4%9 Tethgngy el HeRA ﬁ’?l°ﬂdeo‘ﬁ‘év'4§&f“e
subs} leEbHub Hd B7/g). 400 MHz 'H NMR (CDCls) 8 8.06-8.03 (m, 1H), 7.57-

A B?oﬁhéﬁ‘aﬁ% 750t [ RSl i REpbedh sy qasant
(TO@I3)= 83 Bz.1161).( H81-4FH (M. THI5§47-339 (i 1) 303 my 2l 41
(M 3¢d)a.6AnD6HY .288- 1(am1(m,2i|-l)) 1.70-222 () 18] 1(5&1 BN, 4H),

3. 57, %?Mgi] B, 0 g2 B5- b 2H) . 1 2§ 23 (m 3H.
1V' Sgon&ﬁr 0& H{l&g%g ?rahsp?%e%ﬁ&iﬁw)z éy;&&hé)p%ﬂm By i n- 4

_J_.

.. 7Rz @)\ 4 AR08 ovrimdin-4-one  C 3
1OFO||OMAng t he pro@édure for the preparat|on of
1- Cycl opentyl-6-[ (3, 4-
trans)-4-nethyl - 1- (pyri di T yl)pyrrolldln 3-vyl
]-1, 5-di hycl ro- 4prrazologég |n1d|n 4-one but
substltutlng 1-isopropyl (3S, 4
nmet hyl pyrrolidin-3-y}) - pyrazol 4 d] pyrim di n-4(
5H) - oneand1, 5- napht | “di ne- 4- carbaldehyde provi ded
the title conpound. 400 MHz 1H NVR 15 (CDCI3) 8
9 0$o9a0&ol(zrbn 1) 1- c&clcfE?bEnta -64(8, 4(tmn5ﬂ$fhﬂwﬁr¢ktﬂi’t zﬁl \'Eh" n,

trihe 2 da

1H) pyrgzogoga .£ §]Bg m—4(% r}ne Z£407 Qg)(im‘l h»lorc%a h@z ? E‘)
20m aq_qq)j acgt:cggpld( eql),_n otgnalp&hydei g] andy s ddum H'Iacet%XYS
Hz bor&ﬂ'sl):lndeZ(%lmﬂ sme(mct@msx&@emzm@e rt 4Q|—153 for 4h,
2. 13&}ed rrqlo'saﬁra%d"%dmril\ iicarbdnaAed etebied Jvith n&tk@lzn@cfﬁbnbﬁ.
ZOE%E%PK% %\égnesmm sulfate HFltere%'_Qnd é@cerﬁé@éw ni”t?nfcahérp

1- | Biowa® pVALG Ahsenategyaphyeriuipy - Wity 11-436 nrHBtH?’}?{/’P?tm‘??% y
2&5 rremty'béfp\s%r erhinehiim Jw@exide provided the title compound (47 mg).

Oz b AT ﬁﬁé)ﬁ YICA7Ok 86 o ;&H?'Mtsmd Teh-Rnel), 7.3598-

FoI?omnn ocedure

ratjo
1- c(yrnnabemﬂo AR ALY N Ay BoL2 38 (m.
- (P dl1n-13393/{h1mﬂhy1 Jpyea @, i2t).n1.31 yrh,) L 175 Hiri Ay MS:
ro- ?hp{B 4- d]pyr|n1d|n 4- one but substltutlng
aélsopropy i

(36, 45) -

F fs‘ﬁg uwtﬁneqmysfn'omm-a-

ONUNyT I di ne- 4-car bar dehyde
pr odli ek : pzolofatlayiig .'n4'"QELM—|Z 11-1 NWR (CDCl 3)
6 9 15 (dd J = 4.1, 1 7 Hz, 1H), 9.07 (d, Jr 4.6 Hz,
1H), 8.69 (dd, J = 8. 3, 1.66 Hz, IH), 7.99 (s, 1H
7.69-7.65 (m 1H), 7.46 (d, J= 4.6 Hz, 1H), 5.00-4.93
(m 1H), 4.14 (s, 3H), 3.26 (t, J =8.3 Hz , 1H),
3.03 (d, J = 9.5 Hz, 1H), 2.92-2.90011, 1H), '
2.60-2.76(m 1H), 2.52-2.43 (m 1H), 1.50- 101.46 (m
6H), 1.20 (d, J = 6.6 Hz, 3H. M5 (MsHrniz =
404.1). EXAMPLE 67
1-i sooroovl- 6435, 4S)-4-net hyl-1- (oui nol i n-4- vInettho
vrrolidin-3-v11-1, 5-

di hydr o- 4H pvr azol of 3, 4-dl ovri m di n- 4- one




15Fol  owi ng t he procedure for t he preparation of
1-cycl opentyl-6-((3,4-

nmet hyl - 1- (pyri di n- 3- ylnethyl)pyr - 3- vl
WO]”%”%;Z&? hydr o- 4Hpyr azol o[ 3, 4- d] pyri mi di n-g%gbog’b’%l%
substituting |-isopropyl-64(36, 43)-4-
nmet hyl pyrrolidin-3-yl]-1H pyrazol o[ 3, 4-d) pyri m di n- 4(
5H) - one and qui nol i ne-4- carbal dehyde provi ded the
title conpound. 400 MHz 1H NWR (CDCI3) 8 20 10.63
(brs, 1H), 8.85 (d, J= 4.6 Hz, 1H), 8.26-8.24 (m
1H), 8.13-8.11 (m 1H), 7.9% (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 H@ 1H), 2,89-2.67(m 1H), 2.74-2.70
(m 1H), 2. 46 2. 42g : 2.04ﬁ%>§0: 8.7 Hz, 1H)
1.48 (dd, Jr 12.9, , 6H)} I (d, J =7.1 Hz,
3H). M5: (M+H 25n z 403, 68
1-isopropyl-61(33, 4S1-4- el | -1-( I dof 2, 3- b1Pyr azi

n- 8-yl met hyl ) pyrrolidin341-1, 5-di h 0- 4H pvrazol of 3,
4- d1pyr i FrlleWing theOprecedurgdor the) PEATRISH o -t/ FiPSpibR-H3itT e

I Or ttzHE)-PHERAN abyriain- 3qimamqmabnnmaqgl%41?fhid(£4+f: di 3.yl
rans i rrolidin-3-
1- 1pgaé]l ggdgp\{zzlrﬂ%m% b& gbﬁm rgethyl) py

di n-4-one. b
oL e O e kP el s ik
”Et hebory)rarsdzi¢sli mﬂ 37.9éls: i DSG-BADETOBB), 4 GIEOB(urtigh n- 4(

) -qagmand BYLisdele, o BAAW B4 @ana,;,b%g
prOV| a d

d 8
D g2 s 1 2111 98 B h s oyl %Efﬁ 7
7. 78 Sz 36 M (00: oA 1H). 4 63 4 58 (m 1H) |
$34-4.18 (m 11, 3. 30ckmedid. 3.27 (m 14

r:r%dmﬁ cﬁeHZ 6H) 1 20 (d

. : : : .2). EXAMPLE 69 1-
op ropyl-6-{(3,4-trans)-1-[(6-rethoxy-1 ,5-n a
pht hyri di n-4-yl ) nmet hyl] - 4-
nmet hyl pyrrolidin-3-y1}-1,5 duhy 07"4H- pyrazol o[ 3, 4-d]
pyri m din-4-one 0 15Fol | §wing " he\ procedure for the
preparation of 1- - nt'yi 6-[ ( @ tra ns )-4-

nmet hyl -

1-(pyti ﬂauewﬁ? xrherrsxohyd%\/for e ;sie;ﬁm%m Bt 3.cheistiehycd-@s AHpy

razol o S t
1i Itéagﬁ)gdggvytiyé (F;(rgj: 2[9 )( Wgth,‘é))oyrﬁmé) ri- yﬁq% a‘ihyE.%ng
et pyazpipBriclidvdmigingd-grie] - byt pyhstFBIco [ WinslinepSAtaRenyds- 4(
SH) sroNRd @nﬂltl@ r.mabamyz;bo SHRaphNR r{cdcm@Haﬂfzzsan Hah dehyde
royv e e
pcﬁcé?% Sghgrapld y® APRGHET LAY R o B0y
o 2m§1881m1m( > fﬂf(mﬂ"tzsi‘»@?ﬁmfltb’ 3?1@7% 3g9ung 1
20z, 1+ HB, 1753mD 1HY. 957 (m 1HH)2.7342.46 (nm 2HLH)2, 1341957 (nf, BH),
3"')1’7531 éb%m}(_gk %'@add%ﬁ—lﬁ z”ZsH)l'RDs (f@ }ﬁ%fzz 4?251£m 2H),

-G
]

is

= 11. 6,

vIovrroI|d|n 3-v6-1-
i sopropyl -1, 5-di hydr o-4H pyrazol 013, 4-dl pvrim di n-4-0
ne 5Fol | owi ng the procedure for the preparation of
1-cycl opentyl-6-[ (3, 4-
trans)-4-nmethyl -1-(pyridin-3-yl nethyl)pyrrolidin-3-yl
-]-1, 5-di hydr o- 4Hpyr azol o[ 3, 4-d] pyri m di n-4-one but
substituting 1-isopropyl:-6-[(3,4-trans)-4-

met hyl pyrrol
i di n-3-yl]-1H pyrazol o[ 3, 4-d] pyri m di n-4(5
H) - oneand8- f 1l uoroqui nol i ne-2-carbal dehyde provi ded
the title conmpound. 400 MHz 11-1



10 NWR (CDCI-3) 6 8.27-8.25 (m 1H), 8.04 (s, 1H),
7.86(m 1H), 7.66-7.60 (m 1H), 7.50-7.38 (m 2H),
5.04-4.97 (m 1H), 4.30 (m 1H), 4.18 (m 1%, 3. 47
wo2098/293 3.28 (m 1H), 3.00 (m 1H), 2. 59PEY/B200§[41125
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 nfz 421.2). EXAWPLE 71
151-i soproovl-6-((v)-1-1(6-nethoxyquinolin-4-vpnethyl
1- 4- net hvl nvuol i di n- 3-v6- '
1. 5-di hydro-4H ovrazol o(3, 4-dl ovri m di n-4-one
Fol |l owi ng the procedure forssthe preparation of.
1-cycl opentyl- 6- [(3 4-
trans)-4-nmethyl-1-(pyridin- Allmsthyppyrrolldln 35/1]
-1, 5-di hydro-4H 20gyr azol 0[3 4- d] pyri m di n-4-one but
substltutl ng 1l-isopropyl-6-[(3 4-trans)-4- -
nmet hyl pyrrolidin-3-yl]-1 yr~ i34d]pyr|md|n 4(
5H) - one and 6- et hoxyqui car bal dehyde
provided the title conpodnd. 400 1H NVR ( CD30D)
58.87 (d, J = 5.0 Hz . 8.08 ¢( J = 9.5 Hz, 1H),
8.00-7.95 (m 2H), NI1¢ (d, J = 2.5 Hz, 1H), 7.61 (d,
J = 2.9 Hz, 1H), 50 97(m1H) 254.08 (s, 3H),

;_"H)OS 4. %Ilé\g}’lg ?F‘IH) ;bcicedlir T tge g&ﬂ%ratlon 3901 C%ﬁ_fof%géf"bdl:hém

7.1 tHZS) 43pthyl-1-(piding; ymzﬁmmyﬁow S-S dﬂ]ydrgff-td J =
6. 6 dyrzoldibik-d)pyimidinMbdre Mbat 438stiRlting Wﬂﬁbameﬁﬁu},
% 2 Dfod AL OBl B6E A 97 BhAe (el RBEBE L 1,

arati on
D BB (o1t B3T3 ot 6.0 (4 1R 7%0774(m 2H), 7.63-

met r@oymhey b)14 87 S)o ke 8 4n,catbBAT tm, |1IHezb&tl%ab@tmt ut
| ngky) Cy% @BMM'&MC’H%J%Q (I 9y ded @ he- tistHL3H), Ms:
Onpoﬁ_[‘, %91 MR (CDCI'3) 5 7.50 (s, 1H),

4. ASVA WG = ’_LH) 423(m 2H) 2.70-2.58 (m 2H),

1. 48- 2. 1 1.BXAMPL M-H
1638 Cl§5 IOB( r‘g 4- trans§—4 methvl 1{J6- (tnﬂtgoromettm)pvndm 3~( . m Z

FoI | owi ng the pr omdure for t he pr epar atl on of
“5-amno-1-(2- ~
met hoxypheny1l) - 1H pyr azol %S ar am de but -

substituting 5-a mno-1- !

cycl obutyl- 1H pyrazol e- 4- &; "bor;i trile provi ded -t‘he
titl d 4 1A NWVR 8 7.71 ,
1), 4 710455 (m T2, 612,50 (m 2H). 2. d6-2.31
(M 2H) poidwifi® thk: ggcédme 8Hhe predafaioof 1{kidbehtyidIR,4-
1; ]Taane) %glh%‘! ﬂgﬂ 1/3? %rjﬁetﬁyo)gyréjllﬂma-%%\(%]d*h%d g%ﬁ' obut yl -_1

£y

n- 4-one
Fol AVE#PIPI3 4tdﬂfé’f"|5tdt5'c‘b‘éﬂ§rbét FubFtitutingSpr epar at i on of
6 [ ((rBucherbatinsipetihalberyay brovided the title compound. 400 MHz 'H

rﬁ'g\ﬁﬁ‘)@dﬂ)ﬂﬁﬁs tn”n?l)r X%%(sln(t)z? ahwﬁw.{w) 812 (m,
d] Y- 4fﬁ2d5nn1b_|p 5 s ¢=132, 16.2, Hz, 2H) 3.32 (t, J=8.5 Hz, 1H), 3.02
26 Ul iH)L2. 80151801 116G (v, AL @B Yhy TH) 124 DY.BB T I68H.4 1.74-

| [ inkd.- y 400 MHz 1H
CHRER G PGS s W usprmatago,



(d, J = 3.32 Hz, 1H), 7.35-7.24 (m 5H), 5.25-5.20
(m 1H),-3.79-3.57 (m 3H), 3.36-3.32 (m 1H), 2.98
(d, J =9.9 H, 1H), 2.80-2.60 (m 3H), 2.53- 52.38
wo(2ms/13¢h3 1. 92-1. 79 (m 3H), 1.25-1.12 (m PCHpRM1I2S
(MtH iz 464.2). EXAMPLE
73 '
(a)6-f(3S,43)-4-net hvlpvrrolidin-3-vl1-1-(tetrahvdro-
2H pvran-4-yl)-1H pyrazol of 3, 4-d1lpyri m di n-4(5H) - one
106-[(35,4S)-1 -benzyl-4-nethyl pyrrol id
in-3-yl]-1-(tetrahydro-2 Hspyran-4- yO0-1,5-dihyd ro-4
H- pyrazol o 3, 4-d) pyri m di n-4-one (5.6g) was dissol ved
. in 100 nL of nethanol and added to a Parr bottle.
Pal | adi um hydr oxi de (3. Zgapiwae added along wi'th 3.56
M. of .,eRB&RNEBU4eE U thag N -Quinexared-dmetiyiByraidioBivin

m xt t;gg]! %9_4!2_ a}ggg[soﬂdgg hydr pggnat or under 40 psi of

H2 f on mxture was filtered
through Celite an®concentrat eds t o provi de 4.47g of

the title conpound as the hydr .chloride salt. 400

Mz 1H NMR (CD30D) 58.03 ( 1@5] } 49 (m 1H),

4.09-4.06 (m 2H), 3.74-3. N 26), 3.24 (m 1H),

3.05 (m 1H), 2.89 /T 77 (& 1H), 2.30 (m

2H), 1.90 (m 2H),° 'J—6 , 3H). Ms: (MPH

mz = 3042 O(b S e s Y

@rl m i dFoHo n%/]% cﬁé F %g Preaara |D of 1%31&%&% RSX

(t ettnaamﬁdmjhm-nmyth@rﬁ ymeywynymoltdm-s-v!] 1, dlhydr0-4H-

5 dlplgbé@mas 4.choprthiain-alont 3pud - sdbgyutingrigdinowatinestiearbaldeh @3-
soI 1 .

dﬁ%iheige 9{ opng, 400 Mz 'H NYR (0 c:i)asas (rsam)d?énmp

yr arﬁ 28 (| )H)lq-Pﬁ)w‘ggz‘gl 8’742 E’H?BWW i - 541(25% 12

{iy duggen, ™)) awph-des (A981)n396 ¢ 1 =18 PH it ThBEE dé ttTahe Hz.,

(10 ? 298 o8 nﬂeﬁﬂ af@&b@o@ﬁh%(z]sﬁ% 470, 119 2.18 (t, J = 8.3

th rim e- ( m
tri s%ef%@ﬂbw“ Bl VAR A QTE??%%S Eg e
m xtMitenaad3heat ed at 50C overnight. The reaction
m xture was concent rat EH.‘I(AMH’LB1SI I ica geI and puri f| ed
13y Cepdiipkhias Arapghd-og G w1 ipyreolidin3fyi-
COMpaorb S 55012 400 Mol s4sAVR (CDCI 3) 5 8. 63 (s,
2H) ] - In, 1H), 4.12-4.08 (m
2H) , 368(d J—E%.OI—E 3H), 364354(rn 2H) ,
3.28 (t, J 8.3 Hz, 1103 v J 10 = 9.9 Hz,
1H), 2.89-2.86(m 1H) H) 2.66-2.62 (m

1H). 2.49-2.27 (m " IC (t, 7.9 Hz, 1H),
1.91-1.83 (m 2H), J:7Hz 3H). NG
"(34trans

- (MHH nf z 410. 2).
) 4-et hNdﬂo@nglﬁu@pme&dmv RV Bﬂeﬁérﬁmﬁnvﬂ&ymbwwteqwm ol idi

15 tt""é'tg)z a’H‘f/‘B!F'& (md'gvsfyz!{ﬁmﬁyl)tefjol'in'g'yél ﬁ dcp r dmﬁ?li ovrazol ol
23 4pycﬁz@91ﬁa4rﬁmrmtdm 4oPne bubsgstituting qu'"qxa'lnﬁ GrerRgIdepse
Qe&iHat %efﬂﬂé cdnitRuid. 8pEwRE IHoMMRKCDCIS) & 8.82 (s, 2H), 8.14 (d,

3
[(Z)(né? 1H§r€§n}gl¥n(%sw 518,09 Q)mpiH 4,00.3.87 m;Hi "
et r:h:ﬁ);woa Hﬂzpwm.’,i%(gw 95 Hz‘t 85-2. 84 (m 1H), 8

1, 5-di hydr o- 4H- pyrazol o[ 3, 4-d] pyri m di n-4-one but
substituting 6-[(3,4-trans)-

204- et hyl pyrrolidin-3-yl)-1-(tetrahydro-2H pyran-4-yl
)-1H pyrazol o[ 3, 4- dl pyri m di n-4(5H) -one hydrogen
chl oride provided the title conpound. 400 MHz 'H NMWR
(CDCI3) 5 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, J = 8.7 Hz, 1H),.
3.03 (d, J =9.9 Hz, 1H), 294-2.92(m 1H), 2.71 (s,
3H), 2.57-2.53 25 (n, 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
(in, 1H), 1.52-1.44 (m 1H), 0.91 (t, J = 7.1 Hz,
31-1). Ms: (M+H miz 424.3). -104-




5Fol | owi ng t-he procedure for the preparation of
6-{(3S, 4S) - 4- net hyl - _
[ (2- et hyl pyri m di n- 5 yl)nmethyl ] pyrrolidin-3-yl}-1-(t
woebasakgwtro 2H pyran-4-yl) - PCT/IB2008/001125
1, 5-di hydr o- 4H- pyr azol o[ 3, 4-d] pyri m di n- 4- onebut subst
|tut|n95 nmet hyl pyr azi ne- 2- car bal dehyde provi ded the
title conpound. 400 MHz 1H NWR (CDCI 3) 5 8.53 (s,.
1H), 8.47 (s, 1H), 8.03 (s, 1H), 4.83-4.79 (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 (in, 1Hgg. 3.12-3.09 (m 11-1),
2.87 (m 1H), 2.64 (m 1H), 2.53 (m 2H), 2.47-2.28
(nI 4H), 2.16 (In, 2H), 1.91-1.84 (m 2H), 1.23-1.20

156 EWF% L\@ Z(Jf'%hi‘f‘nz 141948) 52 BXANPLE 7663 (m, 2H).120

et ho 6%?%“%3%&1%%{%\?’1"1’2 4¥ethvi pvrrol i din-3-ve- 1-
(tetra hydro 2H ovra n- HXWBLE1145 d| hvdr? 4
% 6 4 = -

pyrrolidin-3-yii-

Fel Imrmwmﬂm pr epar ation of

6-{(3S, 4S) - 4- net hyl g3 -

[ (2- et hyl pyri m di n-5-y()ret hyl pyrrol i di n-3- yl} 1- (te

trahydr o- 2H pyran-4-y1) -

1, 5-di hydr o-4H pyrazol o[ 3} ,él% £ di n- 4- one but

substituting 6- nethoxyniicatinal dehyde provi ded the

title compound. 400 -1 NVR{ODCI 3) 8 8.03 (d, J

=21Hz 1H), 8.01 1H), 7.69 (dd, J =:8.7, 2.5
- 10r5:ﬂov1ulra the /prdckddrdl forkne= p@parafidn, of 11I-byrslor=15n813€-¥l$ 5

(I n’tTp‘}_p'ﬂz é?}-g- él gﬁ-s y%et%l&g rr%!% ﬁyl}(ﬁ‘s—dlﬁwo -41p- (2-3.68
1H) pzraggo[@.d d]pgrrmrdg-@:np_lz but 1gﬂbstrtgtrr§ 4 py ng%m? %cari%lgehyde |
20 5 hrdided tHemile ddhpouid. 43} 22 7H (NMR, 3EDCL) B. DB (8. B, 879

9 m3 3
SEXAi/%Hé ééj%s Zln?g@ 1. 5%( h’)) 3%36@%"&2@ 2324'245:1 B.7 -

Y,
I B9 P97 S5 N 17 Al o, o 1 Gy aueTh.
n- 4-11) 2.12-58Yirh gdi. OLEHWMQHM 635'1 18 (m, 3H) (MHmiz
3, 4~Hgvy.i m din-4-one p Follow ng the procedure for
a%e preparatlon of 6-{ (33w )514 met hyl-1-
[ (25885 rlep rcé-rlnlémé ih By (5difvdioH3- y 1} - 1-.

1, 52464 ; lo o[34d]pyr|md|n4one but
substitut i ng qur nol i M2 3- carbal dehyde provided the
title conpound. 400 MHz 1H (CDCI3) 5 8.86 (d, J =
2.1 Hz, 1H), 8.27 (d, g: 1‘( 7» 1H), 8.08-8.06 (m
1H), 8.03 (s 1H), 7.90° n 1H), 770766(m
1H), 7.56-7.52 (m 1H) }—4.83-4 (m 11- 1) :
411407(m2H), 4 0.3 95 1H) ?5
1H), 3. 6glegingghgq ﬁrocme fog “5@3”%&?3’3‘57"4"‘8‘ %’C'P&e"‘y ér}‘

23. OBar(spl4-mithyl- KpPricidz3-ylbkiy)pRr@dnB- 83 S-dinydidgH- 2. 68-

2. 6gy { 3]4 ]pyrn?rr c§r34 gneﬂ&t Cubstitddrll for%a@ghyae 2Rvicea the ke,

3H) conwsund( HFZ l-hﬁgiRi C(DCIJ} 526|_94’ (s, ‘Hg()g é% 5’]1 (n(? ﬁ-l)

3.38 (m, TH), 3.15(m, TH), 303296 (m, 1H), 2.70 (m, 1H), 2.51 (m, 4H),




EXAMPLE 78 206-{ (33

4S) - 4- et hy1- 1- 1( 2- net hyl pyri m di n-4-y1) met hyl | ovrrol

i di n-341-1- _
WORSBRAY dr 0- 2H ovr an- 4- v1) - 1, 5- di hydr o- 4HEPY/ERYBOERS

4-dl ovrimdin-4-one AC) s Kit -106-

Fol |l owi ng the pr ocedure for the preparation of

6- ((3S, 4S) - 4- net hyl -

[ (2- et hyl pyri m di n- 5 yl)met hyl 1pyrrolidin-3-yl}-1-(t

et rahydr o- 2H pyran-4-yl) -

1, 5-di hydr o-4H pyr azol o[ 3, #8d] pyri m di n- 4- onebutsubst

i tuting2- methyl pyrim di ne-4-carbal dehyde provi ded

the title compound. 400 MHz 11-1 5 NWMR (CDCI3) 5

8. 592.4%7.90 (r, 74,0 1172-1.66 K, 218, 030 (& / =]ﬁ-.b Hz, BH0 MBd(M'# =

5.0 kg, sbbly; 4.84-4.76 (m 1H), 4.13-4.08 (m 2H),

3.97-3.93 (m 1H), 3.70- ﬁlj (1rbn 1H), 3. 61- 3 53 (m

3. = 8, z .

) -tﬁﬂ _‘: hy

jydreAtE oy 1:91-1.83(m
2H) 1 21 (d J = 7! Hz ' 31- 0. Ms: (I\/HrH mz 410. 2).
10EXAMPLE 79 64(36 4S) 4-m %14(6-m
et hvl ovri di n- 3- vOrreth Ldovr riol 3-v1l-1- (tetrahyd
ro-2H ovran-4-vl)-1.5-di | ‘ovr azol of 3, 4-dl ovrim
idin-4-one p \.Ee;klovvl t he procedure for
the preparation of
6- (( 35, F8)a-sblutient dfyl keyddiBhiyiz-((Ret- Wﬁbﬁfmﬁthriwfnhdai ydhit-hyl
1py pyabdidls Adpydrdiin-dshl-eid @b YEE)an Arhgiyr Boimdmigd Xt.5mL)
PG P

Sub Pt A AP Rl oy 4 %Lh“ﬁ%@?ébd?%ﬁ%ﬁ”“ .
0 t e@)- cB’PFpr&Eﬁ‘B” e WF&“EEF‘T N0 ( 5 A agsitiogel SJ_
2. 1lefinf 1.1 H)ifugroPicdcethadd-Biong Witk ¢egiuh ca)bcna@ (254, )ldnd theH) |
7 7§ea£tﬁm n'}fturg V\%Z hggted gt]éb) °C fﬂ'r' :96aﬁ &ge (é’él:tlo%"rpuxture was

p%_ﬁd(%ntg(snpfra%@égd %%lciriﬁna?% eHT(:tgli @fﬁh bthylﬁrll% ch?onge
2 7Qmeg Bt (magnesim, sugatgof!(eged Jd) congentgten.  Fyrii qiaporgllao
13 9QP£I,C 8§|6ﬁbe Zé‘rbtmglwiﬂ‘ﬂ ¢.8l2%J me%aﬂoi/hbthylaﬂe IghloriddB, 5% M-H

A |d§9the title ccmpound (9mg) 400 MHz "H NMR,
rreth 1-416- (I i fluorone }/govrldln 3-
vl eeﬁ o1 o 131G 1 5.50-546 (. 11, 3.80.8.26 (m

25( 216t Eéhyrdr‘kbi—) 2kRHYm, a Ry, 42134‘) 94K rH 5, 1.72-1.57 (m, 6H), 1.22
hy dgoy 4k eiyrasohef @rdndi Py#dm id in-4-one  -107-
gol | 'owi ng the procedur Ex&ﬂhéﬁe preparation of
: |é 95 Lyl “4gmethyl-1-{(2:met %S;ndms .
4-d gzrlm(ljdm-4 ongl

1, 5- d| hydro 4H— pyrla?zol 0[3 4- dj pyri m di n- 4- onebut subst
| tutl ng6- 5 (thfluoronethyl)nicotinal dehyde provi ded

the title conmpound. 400 'Lll (CDCI3) 5 8.64
(d, J = 1.7 Hz, 1H), 8. (s,

( 7.99 (d, J = 1.7
Hz, 1H), 7.70 (d, J = 8.\3Hz, 4.83-4.77 (m

111), 4.13-4.08 (m/ 231y, 3.8631 m 211),
3.61-3.53(m 2H), 3x3Q(t, J=8.7 Hz, 1H), 3,03 (d, J
= 9.9 Hz, 1H), 2.92-2.89 (m 111), 2.72-2.67 (m 1H),
2.50-2.47 (m 1H), 2.38-2.30 (m 102H), 2.07-2.03 (m
111), 1.91-1.82 (m 2H), 1.20 (d, J = 7.1 Hz, 3H). '
M5: (MHH m z 412.2). EXAWVPLE 81

6- 1(3S, 431-4-net hvl - 1-111- et hyl - 1H-i mi dazof 4. 5- clovr
i di n-2-

vl) ot hvl | pyrrolidin-3-v1}-1-(tetrahvdro-2H pyran-4-v
1) -1, 5-di hydro-4H 15pyrazol or 3, 4-dl ovri m di n-4-one
9:c5

| }-1- (t




Fol | owi ng t he procedure for the preparation of

6- ((3S, 4S) - 4-net hyl -

[ (2- et hyl pyri m di n- 5 yl)met hyl ] pyrrolidin-3
WQ098H3928% 0- 2H pyr an- 4-yi ) - PCT 200}8/001155

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

substltutlng 1- et hyl -1H 20

i m dazo[ 4, 5-cj pyri di ne- 2- car bal dehyde provi ded t he

titlie conpound. 400 MHz 111 NWR (CDCI3) 5 10.83 (brs

11-1), 9.01 (s, 1H), 8.41 (d, J = 15.8 Hz, 111), 7.98

-108- (s, 1H), 7.30 (d, J ®04.98 Hz, 1H), 4.79-4.75

(m 1H), 4.13-4.06 (m 3H), 4.00- 3.96 (s, H)

360352(m2H) 3.30 (t, J =8.7 Hz, 1H), 3.07 (d,

" = 9 9 Jﬁgwm |t'l")e prgce%grea’er&ge QFEbarﬂtHh,ofa &ao&nﬁﬂs {(m-”

( m tia'q?) 48 Tetg i yflgm %mmwpyrrii%ﬁl%- ]drg ﬂm04% 3H) .
/5 @ra(zp)p{p[zt@pzrmwg-qane mmbgntggg 2- methyln:cotmaldehyde
6113p$ev4o5): 1tk LorRpcdhdTROdMHz THNMR @DGlsy S8 ydhess kg ik, 4- m

%hy} 19—}& gf@_é‘rﬁo mJ1H)A':’_1f7090[m n—g 5.15-5.08 (m, 1H), 3.73-

etra re/ 0- 4H- p?/razo'l ar 3, 4-
dI ey?r@srﬁru?m ABre J 217 Hxs H) 3%@ 995H|= % %he
pr ogepliHe 2feeuz. 6t e, 4M)e p.as- atwmmaf 2.11-1.89 (m, 7H), 1.71-1.64

6- t
(({2((%8%1-?1)5? Lg;l@:nran%mlmy' ' &iﬁ;?’zpy?grao i di n-3-yl ) 1- (t

f& r alq enty:- ethy I-1 quinolin-8-vimethylio rf:al'din-S‘-I'-t
subMM@MMﬂﬁp@#azol e- 5- carbal dehyde

00 MHz 1H NMVR 20 -
1H), 4.81-4.75 (m

provi ded the titl e &bnpound.
(CDC13) 5 7.98 (s, 1H), 5.94 _
1H), 4.57 (s, 1H), 4.11- w2H) . 3.84(s, 2H),

3.77 (s, 1H), 3.71-3.52 SN {3 31 (t, J= 8.3 Hz,
1H), 3.01 (d, J = 9.9 Hz)\-AH), 2@2 83 (m 1H),

2.62-2.57 (m 1H), .25 (m , 2.17-2.16 (m

6H), 1.96-1.81 (m 1.18 (of, J= 6.6 Hz, 3H) I\/S
(MtH m z 412.2). 25 LE 83

( a) 1- cyp&]@bﬂf Yhe smas{ réb ot tr@rxﬁépaﬂmmbhwc@u&gemq%ts y
F ol 11 Wf X %l‘ﬁe ¥rrd é]e %etﬁ%ﬁrg}(rrohﬁhg ﬁl hg?:’a%H |
16- [ Q%om%)«q dapyrlmldm-d, -one but substltut:ng qumo!sne~5-carbaldehyde )
met srpliqearealtie dbrApaimy. 1dcolMigd &4 Nahydma)m Fye.am-11],) - 1
o YL ER A e A b IR 0 8 TR .
ben (4= 7.88 Hz, 1H), 745-742(m TH), 514587 1H) 452(d

met ‘fzleOp-yr TH)| @it K, 3= 1410 Bz, Ok | DBUL Y E-813 Bz, dHhy31(d,. J =

26 0- &#Mﬁﬁ?@'@ﬁsz&)quﬂm & (Mlmﬁ D3ve2. BT O 1188 idhe

v S P 2 o B 78 69%%9% e

4H)429.2). 43 (m 2)1),. 1.92 (m 2H) 1.22 (m 3H). M
( MkH n12 464 2) (b)l sxmmkmg

yl)rsea. LW Dbl e B of O hydr o- 4H pyr azol of 3,
pyri1 mdi n-4-one Fol'l owi ng the procedure

for the preparation of 6-((3S, 4S)-4-nethyl-1-

[ (2-nmethylpyrimdin-5-yl)nmethyl]pyrrolidin-3-yl)-1-(t
et rahydr o- 2H pyran-4-y1) -

1, 5-di hydr o- 4H pyrazol o[ 3, 4-d] pyri m di n-4- one but
substituting 1-cycl obutyl-6-

[(3,4-trans)-4-nmethyl pyrrolidin-3-yl]-1H pyrazol o[ 3,4
-d]pyrimidi n-4 (5 H-one 15 provided the title
compound. 400 MHz 1H NMR (CDCI3) 6 10.79 (brs, 1)1),
8.63 (s, 2)1), 8.04 (s, 1H), 5.28-5.22 (m 1)1), 3.68
(s, 2H), 3.24 (t, J = 8.3



Hz, 1)1), 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. M5 (MH niz
WOLB®/ 133293 20EXAVPLE 84 PCT/IB2008/001125
64(35,4S)-1-(2.1, 3-benzot h(adi azol -5-vl net hyl ) -4-neth
ylpyrrdidin-3-v11-1-
(tetrahvdro-2H pyran-4-vl)-1.5-di hydro- 4H pyrazol 013,
4-dl'pyri m di n-4-one -110- 1273 O Follow ng the
procedure for the preparation of
6- U35, 45) - 4-nethyl -1- ((2-gyethyl pyrimidin-5-yl )m
ethyl ] pyrrolidin-3-yl)-1-(tetrahyd ro-2H pyran-4-yl)-
1, 5-di hydr o- 4H- pyr azol o[ 3, 4-d] pyri m di n- 4- onebut subst
qtuti ng 5 benzo[gdgd 1, 2, 5]t hiadi azol e-5-car bal dehyde
provided the title corrpound 409 MHz 1H NMR (CDCI3) 5

10.97 (bra, 1H), 802800(m 7.86 (s, 1H),

7.77 (d, Jt 1.2 He, 4. 1,& Am 1H), 4.12-4.06
(m 2H)1 3.96-3.92 1H) .81-3)78 (rn, 1H),
3.60-3.52 (m 2H), ( *J = 8. . 1H), 3.03 (d,
= 9.9 Hz, 1H), 2.88 (m 1H), 2768-2.63 (m 1H),

2 47 2. 4501!(:@\1%11@ proée@@reefgr {Re fephi@iondt)", cyﬂloﬁbﬁty( ¢-[(34- =

1 Hz,
3H) "%@4'?“%2 rf?’i'd'ﬂra""é’?ri‘jm"ég(g%ﬂ%"'@ls ég’fi"l‘m AS
) - 4-rwaphipp-dipy(imidinoral it 254priER hayIgiBy P Fpacenyee
. |gild rg\lédélill’ae]trﬂé t:cﬁﬁ;roafwdémr%;?ﬂ\ftm mogrram;r sg(s 1H), 8.28 (s,
o-di 587 HOYE 22 Ol 0T Sofhs ALQVF balqdi=y ARy, 7.70-7.66
5 l( '((%1%)7 ﬂ(hé-t FT§|H:§1H fm-stogm PLEPAEAL b8, Q. 3.86-
[ (2- :nﬁ(hyhﬁyram (e ™) 52.40 §. e BIBHZ piyx BA7idi4E B5 YR THL (t
etr 1h+ P53 rrb(HEé 247246 m, 1H), 2.15-1.87 (m, GH),

é@bswfﬁ%rfﬁg“ﬁh?%%%é? 5 W %Meﬂyde‘%?gi. ded the

titl 2 clonpound 4400 WEWW

00, m° 3), 8 2011.57
(brs >

—'83 1.2 Hz,
; “4/0n8

1H):432428(m¢H) 413408(m 2H) 4. 00- 3. 96
(m 1H), 3.63-3.55 (m 2H), 3. 4(t J =8.3 Hz, 1H),

3.26 (d, J 9.9 Hz, 1H), (m 1H), 2.70-2.69
(m 1H), 2.39-2.31 (m 2:?\ 550 23 (m 1H), 2.04
(s, 1H), 1.92-1.84 (m 2H),_J1.23 J=7.1H, 3H.
MS: (MrH m z 446.23ﬂWLE 86 58.£(3 S (4S)-4-m eth

vl-1-(o u n ol in- e thvflovrro | id
i8n- 341- Foldwirigr the @raedire fioy the preparation of 1- cyclopentyl-6-{(3,4~

r antrgr@-li Ineiy-RY AR e RYSR7 QIR Bydr slkinprd-4ridi n- 4- one

er pyrazolo[3,4-d]pyrimidin-4-one  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= 7.9, 2.1 Hz, 1H), 7.18 (d, J= B.3 Hz, 1H),

20 5.16-5.08 (m, 1H), 2.76-3.72 (m, 1H), 3.61-3.57 (m, 1H), 3.32(t, J=8.71 Hz,
1H), 2.88 (d, J = 8.9 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), 1.72-1.84 (m, 2H), 1.18 (d, J= 7.1 Hz, 3H).
MS: (M'H m/z = 393.2).



Fol | owt ng the procedure for the preparation of
64(35, 4S)-4-met hy1-1-
151( 2- net hyl pyrirnidi n-5-yQret hyl ) pyrrolidin
WQ W¥/E3AAr o- 2H- pyr an- 410- CT’IBZO"B?'“GHZS(
1, 5-di hydr o- 4H- pyrazol o[ 3, 4-c] pyri m di n-4-one but
substltutlng gui nol i ne- 4- car bal dehyde provi ded the
title conpound. 400 MHz 'H NWR (CDClI 3) 8 10.68 (brs,
1H), 8.83 (d, J = 4.1 Hz, 1H), 8.25-8.22 (m 1H),
8.12-8.08 (m 1H), 7.98 (s, 1H), 7.75-7.72 (m 1H),
7.54 (d, J = 3.3 Hz, 1H), 7#86 (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), 288233&MP|11E21I-|) 2.72-2.69 (m
1|—|) 3Gi-12an D Snelthvl 1-8dreyl- m3-ciitpxylate 89- 1. 84
(m 2H) 1.20 (d, J 7.1 ,go,,?.l—b (S (I\/HrHrriz '
445.1). EXAMPLE 87
256-1(3S, 4S) - 4- net hvl - 1- (ovii di n- 2- vlrrethvl)pvrrolldl
n-3-vl 1-1- (t et rahvdr o- 2H 3 ‘
pvran-4-vl)-1, 5-di hvdr o- 45=pyrazol of 3, 4-dlovri m din-4
-one -112- To a golption of

gn[ g 3S, 4$)>rro€wnHEtﬁ$‘¥ Btk § enrr?;?ra]‘x‘%ﬁ;] ot ?Jﬁdwﬂrﬁ&hﬁ oy
hydr 8%{5&'%%?@% émk%[‘a%?ﬂm%‘ﬂy i Bt ?{betﬁ ﬁzﬁi&ﬁ%‘“ 58"
m) wethylaerd@dnoatpyrevidbglthedile mmmw M*iz BIPR fccﬂqlab%ed
gy aﬁ@‘ih@o%ﬁlﬂi)g:lséﬁ §F+)) 3@%45@6!%279-@@@(@)@}1) 2.31-
oro I

sti rpég 2b61 19&? m 1 Fﬁ)ﬁaﬁ 1tggrc%p@(be:r&ta urﬁg"i%ﬁgﬂ)
quenMﬁe@" Wﬁr%@?% of 1 N NaCH sol uti on. The -
reactsyon M &IaM-Bans : ol faenivid
sodi 4.5 % ,H,gd,rpnmneext ract ed 3x with et hyI
acetﬁ@?mﬁ%% umsul fate, filtered

and concentrated to give f- the title conpound.
The free base was dissol In acetate 10 and 25
nmL of I—ICI/ethyIacetateV\% ar'hd stirred. The

white solid was filtered<an d'heto prOV|de510g
of the title conpoun dlhydro en chloride salt.
400 MHz 1H NWR (CDCl 8.64-8.6 (m 1H); 8.03(s,

1H), 7. Tndwikyliné 'Froc a fof théPrépdratidi-of /6-183, HeansiHbenzyl-

7 212; 7eté8!;yg&|?é@ﬂ 7 éﬁ:%x;% é@&&@'ﬁy -446135 ofdpa.d M
35 4-qugruﬂlgm(4rqﬁ1e 1!:39_ Hfubsgtutm (qﬁmq}ﬁ)‘l—cy p817ty[(1 -pymle-#
2. 6@abogamidd) , a2 4632-1:28s){rietnyl 3M)benZi-d-Kogropylpyilidine-3-

1. 9%2é%§%te(ﬁbwo%h')me e %9 E§Lnd3 a%0 it EMR RO 8.6dViFH

O 2 Bl S SRR, m B 23028 o ISR 1) T8 Gur
zol @=425 tar BOnBEr(| ¢ 12.5 Hz, 1HfoBI2BAI2A gL T8, Broéesldme

31 otihe, df?f(ﬁpﬁ#;atz'@ﬂ 8@f(m57l-@m1 30:-1J60(m: 3H), 0.98 (d, J= 6.6 Hz,

ubdtl SRR e %ﬁéu&e** oyt 031 ) bydrazi ne and

2- (1- et hox et hyI i dene)EW |tr| | e provided the
titf% SamRes eygloperiid-3wnethvs €4.20 (m

1H), 4. 05 (m 2H), 253.50 (m 2H), 2.18 (s, 3H), 2.09
(m 2H), .77 (m 2H). Ms: (MtH mz 207.0). - (b)
5-am no- 3-net hyl - 1- (t et rahydr o- 2H pvr an- 4- 0- 1H- pyr azo
| e-4 carboxam de  -113- Fol | ovvi ng the
procedure for the preparation of 5-am no-1-(2-

nmet hoxypheny1l) - 1H pyr azol e- 4- car boxam de but
substituting 5-am no- 3-

nmet hyl- 1- (tetrahydro- 2H pyran-4-yl)-1H pyrazol e- 4-car
bonitrile provided the 5 title conpound. 400 Mz 11-1
NVR (CD300) 5 4.20 (m 1)-), 4.05 (m 2H), 3.50 (m
2H), 2.18 (s, 3)-1), 2.09 (m 2H), 1.77 (m 2H . M
(MtH mz 225.0). (c)6-f (3S 49)-1-

benzyl- 4- net hyl pvrrolidin-3-y11-3-nethyl-1 -(tetrahyd
ro-2H pyre n-4 -vl)-1,5-di hyd ro-4H pvrazo

\‘!.' B "'-u-.,_:. 28 nitid



15 met hyl pyrrolidi ne-3-carboxyl ate provided the title

conpound. 400 MHz 1H NWMR (CDCI3) 5 8.51-7.30 (n1 5H),

4.75-4.68 (m 1H), 4.13-4.08 (m 2H), 3.84-
WQHPSIIY293 3. 63-3. 48 (m 2H), 3.40 (m 1H), 3P‘176132“°?Q°‘(‘?ﬁ

2H), 255 (s, 3H), 2.50-2.24 (m 3H), 1.87-1.80 (m

2H), .61-1.41 (m 3H), 1.19 (d, J= 6.6 Hz, 3H). M

(M41l-1mz = 408.1). 20EXAMPLE 89

6-1(3S,43)-1-(3-fluorobenzyl) - 4-net hyl pyrrolidin-3-vl

1-1-(tetrahydro-2H pyran-

4-0- 1, 5-di hydr o- 4H pyr azol 6838, 4-dl pyri m di n-4- one

WO 2008/ 139293PCT1032008/ 001125 -114- 0/ -

Fol | owi ng t he procedure for the preparation of-

6-{(33,4S)-4-net hyl - " ,

[ (2-met hyl pyri m di n- 5 yl) yIIpyrroIidin-S-yl}-l-(t

et rahydr o- 2H pyran-4-y1) -,

1, 5-di hydr o- 4%prrazo|o[3 4- yri m di n- 4- onebut

substltutlngsodlun15 cyanob ydride and

3-fl uorobenzal dehyde provided the title conpound. 400

%1151 WBwthﬂeS)pm‘ée&r@%m( %héFBrepaZm.% o BQindid1-3H)

6. 98m8‘“%9§%?"']” Wa’z?'es“s"aiib‘”?"i’e(m &‘H) " poitfhiing g (i

2B , cyslogmﬁlyarim(\mnal&m mghrﬁqtet@{h@qlemmonmle Bov3ted (the  J

= 8 Sedempddil. 'B-NMR (380 Mi-lz—C@CIgj7|'$€4 241{;)!)'_63@12%&4135&5{13 o3

m
%ﬁgm‘ %”é69§ 2%’ 'F’i‘""é{" (MH i 2

412 () S-ami0@NEIVEo m tyg3-methyi- 1H-gxrazcle-4 carboxamzde

(3S,4S)-1-(3,5-di fl uorobery -4- nethvlpvrrolidin-s-v

['1-1-(tetrahvdro-2H -

pvran-4-vl)-1.5-di hvdro-4HQyrazol of 3, 4- dl ovri ni di n- 4
-one 15Fol |l owi ng the prdﬁe%ﬁ;f for the preparation

~of 6-{(3S, 4S) 4- nethy
é({ ?aﬂegp%é] proceﬂXrB) rfn?t pPe\éara clwnl dolf nsgm}ﬁoh (} (t
1, SI@*W@“@YHPIHW%Q%MW%M%Wrq”Fn g¢hstitytingn ebfrpino-1-
S ubsididpettylrBgmsintH Iy e yded Eosaiviie piotigedamd title compound:
3 5+ h
ﬁiwatt@escpraﬁpﬁjcﬁiq xegg -0 %)cbeez& (BJ:EH)t bbb b fin qqlg%

2H) o %H’vé%(”éé”s r’ng(@o H)ilﬁs("hz'éh 4 80 (m 1H),
14, 1@)&-[13)4-fran5)-1>-nzl- > e YRR 3.2l

2.83-2. 79 (o 2.26-2.53 (m 1FD
2.38-2.32(m 2H), 2. I§'2 14 ( 1FD 1.91-1.85 (m
2H, 1.18 (d, = 7.1 Hz 3 (MtH nf z 430. 4),
-115- EXAMPLE 91 6- {(3 -4 nethyl 1 f4-(,triflu
oronethyl)benzyllpyrr d|n 3 -1- (‘t etrahydr o-

2H pyran-4-yl) -
-,5-dihydro-4kbpyrazo| . 4- dIo |n1d|n 4-one ca
5Fol | owi ng t he proced ed or the preparation of

?({2( ﬁgi[:ﬂég%wa%rep cedqse yc'.‘r hﬁe%r?ﬁ? atlﬁn¥ T,SF(Saltrans\%‘lbfizyE[ (t
et rinsieHiRyroidingd YR h(24ugfioxyphenyl)-1,5-cihydro-4H- pyrazolo[S 4.

2L, Rapghiidgidiacond H- pytr azulsmiiBig4- skpitoi 1bytlbpendt-srebyt subst
ituting4- (trifluoromnethyl)benzal dehyde provided the
title conpound. 400 MHz ITH NWR (CDCI3) 8 8.03 (s, .
1H), 7.62-7.59 (m 2H), 7.51-7.49 (m 2H), 4.83-4.76
(m 10 1H), 4.14-4.08 (m 2H), 3.87-3.84 (m 1H),
3.70-3.67 (m 1H), 3.61-3.54 (m 2H), 3.34 (t, J =
8.3 Hz, 1H), 3.01 (d, = 9.9 Hz, 1H), 2.88-2.86 (m
1H), 2.67-2.62 (m 1H), 2.48-2.46 (m 1H), 2.38-2.30
(in, 2H, 2.05-2.00 (m 1H), 1.81-1.82 (in, 2H), 1.19
(d, J= 7.1 Hz, 3H). Ms: (MtH rn/z 462.4). EXAMPLE 92



153- nethyl-6-1(3 SAS )-4-nethyl-1-tovdd

in-3-ylnmethyl )pyrrolidin-3-yl1-1- (tetra

hydr o- 21-1 - pyran- 4-y1) - 1, 5- di hydr o- 44 ovrazol of 3, 4- d
WORUBIAA28A n- 4-one CML  Fol | owi ng” t he pr oceo‘iﬁTém?(lﬂ?b“clﬁé

preparation of 6-{(3S, 43)-4-nmethyl-1-

[ (2-met hyl pyrim di n-5-yOret hyl | pyrrolidin-3-yl}-1-(te

t rahydro- 2H pyran-4-yl) -

201, 5-di hydr o- 4H- pyr azol o[ 3, 4-dl pyri m di n- 4- one but

substituting 3-nethyl -6-

[ (3S, 4S) - 4- met hylpyrrol i di §43- yI] 1- (tetrahydro 2H py

ran-4-yl)-1H pyrazol o[ 3, 4- -116-

d] pyri m di n-4(5H) - one and ni coti nal dehyde provi ded

t he tyirazole-decarboxantide. praddedNk title-¢aRWRUNACDIC3YHS B 58R(m

2H) (ch%gs (7‘15-7%0-fm75r% Hz13.4188) (m, TH363.86-36%_(nzHi.Hb 45.

LT RO gTAL W N e

1H) ,2.45-320 (m, 1H} 21810 pp, 6HLH) 79259911(%14) J2-91 gn, Bz,
18) ,ML.(BH R22800m). 1H), 2.61-2.57 (m 1H), 2.54 (s,
3H), 2A2-2.28 (m 2H), AyQ8, (s J= 8.7 Hz, 1H)

. i E

5) - 4- nethylovrrolldln 3-vl1l-1- (tetrah
vdr o- ZFLovran 4- vl) - - 101 ovrazoI013 4-dl ovrim

i din-4 (5H)-one ng the procedure for
t he preparation of 64%?
nmet hyl pyrrolidin-3-yl (tetr ydr o- 2H-pyran 4~ y1) 1

11- pyrazol of 3, 4- dhpyrl m di n- H) one but .
Bubst i t w dongortof[ €325, @)-banzhenzgtﬂwp@ﬂmmml]pymlobenml n-
153’1¥|d}hy§romﬁtﬂﬁé %13(1 ﬁ)& rﬁa}{-qro e %aﬂolylloh ml-. \g’asd' h

dro- 4H— razol rlmkwﬁg -one Q%
t i tF‘?é’eE! BﬂhB" nifat (" B2 ’& 'B’E
( m hyﬂp@xldemaggdmdoﬂr(emacgw mlxgzree\j[asgplggd (oma hydrogenator
.2H) wundends pki i, GH fo&"rg Thé reBéiod nBdurk Whs flhed trﬁe&g@f%tf'égl
m _ -
r%::tgohie%%{ég %Sunﬁ,?a Sne @e@@n&gﬁ af E/%ng%%hfﬂoo%z H
249Nrﬁ (CDQ[@)(% .00 (s, 1H), 5.14:5.1G (m , 4.89-3.84 (m, 1H), 3.72-
3- neéhiyrl 1 By (338, 18) (mé e tatupl2-gB-(i( 2H)RiBBYR|80 ] TH)CE.08-5- O
T Nef §dml PyL 11 ¥al 1H1Min, 2H), 1.18-1.10 (m, 3H). MS: (M'H miz = 288.2).
(b) 1-cyclopentyl-6-[(35.45}-4-methyl-1-(quinoxalin-6-vimethyhpyrrolidin-3-yi]-
20 1,5-dihydro-4H-pyrazolo[3 4-d]pyrimidin-4-one

N

| Y9,
CZ;}}] O

Following the procedure for the preparation of 1-cyclopentyl-6-[(3.4-
trans)-4-methyl-1-{pyridin-3-yimethy!)pyrrolidin-3-yi]-1,5-dihydro-4H-
pyrazolo[3,4-d]pyrimidin-4-one but substituting 1-cyclopentyl-6-[{3S,45)4-



3-v1l1l-1-(tetrahydro-2H rwan-44)-1, 5-di hvdr o-4H Ovr az

ol of 3, 4-dlovrim din-4- one -117- AC s

Fol | owi ng the pr ocedure for the preparation of
WWO?%IQQ”I-S) 4- et hyl - PCT/IB2008/001125

[ (2-met hyl pyrim di n-5-y|)rret hyl | pyrrolidin-3-yl}-1-(t

et rahydr o- 2H pyran-4-yl) -

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

substituting 3-nmethyl-B- 5 [(35 ,45

)-4-methyl pyrrolid in-3-yl1l]-1

- (tetrahydro-2H pyran-4-yl JgslH pyr azol o[ 3, 4-
‘d] pyrimdin-4(5H)-one provided the title compound.
400 Mz 1H NWR (CDCI3) 5 8.63 (s, 2H), 4.74-4.68 (m

1H) %ﬂ-yrr% écgrg.'s QI']THH gﬂmlcE;Ycﬂﬁ BmBi3-a(3n oﬂé")and guiktNalide D2
éﬂ.lé@dehzdas%m\(qﬁd t}j_q_ﬂtle cgmwrﬁ% &% ’% %@R ég%@s)l_blz

1H) sez 532}@)35 181td) J = 3,348 2)29.07 193 2H) 3H)1 6159F8(m, . -
% 8331 180= émHz3+ﬂ)), 31)41(9 Jgds 5 Hz=1H), .abiz,
B B

vl oyt.Fol ﬁruﬁrmzt-n oszds,dn?s@ww 3 M PMAyRE 5:490-
H-ovran 4-vl) - 1 5- dl hydl—:mMHﬂEmrazol 0[3 4- dI ovr| m

pr e%‘f@% ﬁ@_ﬂg@zclégg“;@mﬂﬁ)m%n%t hyl - o

[ (2-methyl pyrim yl msthyl]pyrrolldln-3-y|)-1-(t
-etrahydr o- 2H pyr an-. -yl)- f _

1, 5-di hydr o-4H pyr2zolo[ 3, 4- 4 M di n-4-one but
substituting 3-nethyl-6- P 9,

[ (35, 4S) - 4-net hyl pyrrolidin-3-yl 223}

-(tetrahydro- 2H pyran- 4- -1Hp zol o[ 3,4- -118-
di pyri m di n-4(5H)-one And 6- net hoXyni coti nal dehyde
provided the title c ound. 400 MHz 11-1 NWMR (CDCl 3)
803 (d, J=21HS1H, 7.69 (dd, J =8.7, 2.1
Hz, 1H) Folpwing(lge precedyirg frgfie mrpgaratipn o8 tvgeRaniv-eriif4-
4. 185:41;3—@?r(e|znyl-2m)mduss«%?e(hsl oy @dlin-3/)NE-8hyeR-4Hn  1H)

) 3 5%yr§zo@?— }_]%yr%'i'&m—«q-%ng’z ut sLbstltxﬁmg I'inhen?latgdt'Qldehy?deg7
(9, oo e s 1075 R ch a2 (0

: sz) 7.14 (rB(6HD. 8L 8- Q i (MRFH). 3%8.(86= B Hz) 1H). 784 ¢, M= Q%H;

VB: 146V o178 (38R 2.56 EXAMPLE)OD462.8¢ &, A8, ).1444.89 (m |

et h%—i) F73.6 87 IR g1 Gk P08 1y QB W Y dgdi4n- 3-y1}

6- {(38 48) 4- rretr@ 1-
[ (2-met hyl pyrim di n-5-yl) net hyl prrrolldln 3-yl)-1- (t

et rahydr o- 2H pyran-4-yl)
1, 5-di hydr o- 4H pyr azol 0[3%1\ iwq hfri di n- 4- onebut subst
_y .

ituti ngsodi um 15 cyanobor dride d

6- net hyl pi collnaWovi ded title conpound.
400 MHz 1H NWR ( 02 (s, 1H), 7.57 (t, J 7.7
Hz, 1H), 7.20 (d, J = 7.9 Hz, 1H), 7.03 (d, J =7.5
Hz, 1H), 4.83-4.77 (m 1H), 4.13-4.08 (m 2H),
3.99-3.95 (m 1H), 3.72-3.69 (m 1H), 3.62-3.54 (m
2H), 3.42 (t, J = 8.3 Hz, 1H), 3.06 (d, J = 9.9 Hz,"
1H), 2.85-2.83 (m 1H), 2.64-2.57 (m 1H), 2.55 (s,
203H), 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
mz 409.1). EXAMPLE 96 64(3S
.4S)-1-(4-fluorobenzvl)-4-neth
viiovrrolidin-3-yll-1-(tetra

hydr o- 2H ovran4-v1) - 1. 5-di hydro-4H ovrazol o[ 3, 4-dlovr
i m di n-4-one



-119- O Follow ng the procedure for the preparat| on
of 6-((3S,4S)-4- methyl
[ (2-met hyl pyrimdin-5 yI)rrethyI]pyrrolldln
WOD¢s4RY8F 0- 2H- pyran- 4-yl ) - “0}8’00112(5
1, 5-di hydro- 4H- pyrazol o[ 3, 4-d] pyrim d|n 4- onebutsubst
| tutl ngsodi um 5 oyanobor ohydri de and -
4-fl uorobenzal dehyde provided the title conpound._400
MHz 1F1 NWR (CDCI3) 5 8.02 (s, 1H), 7.36-7.33.(m 7
2H), 7.05-7.01 (m 2H), 4.82-4.77 (m 1H), 4.14-4.09
(m 2H), 3.79-3.76 (m 1H).3.62-3.54 (m 3H), 3.34
(t, J =8.3 Hz, 1H), 2.99 (d, J = 9.9 Hz, 1H),
285283(m 1H), 2.60- 2.55 (m. 1H), 245230(m

3H 1 99 n}wﬁ% tri rocidire fdr- B9 p aratﬂon'oszcibb?en%yrﬁéa:?(]ad,lO
S)- ey 1éPHs9? &yve%frwrw”ﬁ“d@ PSR o0

o-4
H- pyfyeeznleB4vdldyrimiin-4-one but substituting 6- methoxymcotma!dehyde
|5:o|d: %gm»}?éﬁ% tr@‘l‘ﬂ@é&@&&h@@@@ fﬂngs M PYIH @g@l;ﬁs dooe, :fl 31,5,
68 [ (3° 2 F&n%?‘% ﬁ@nz F(dd V- 508 PLERAT & 7698 AL 8.3 ke,
154 1ot By Fperol 1H ﬁsgisyﬁw 358 (bt FdRPdiZe 13 BT (e Z4- y
1) - 1425 s, byt rae14t, w87 Hzpyhazed @[ Bs d9dipy)i @81-2.79/(m,
' di nﬂ-@ ?gt?zlg%r? 35 H é‘{a (3-91&)3 2412t1ra§ré:% ﬂﬁt Y5 1.64 (m,
ben

| at e provi ded
%Hm‘éﬁ%ﬁ-p%?%*dz ﬂbdﬂw T N CDC13) 5 8.02 (s,
7. 40 7. 26 (m 51 IEXAMPLESZB(m 1H),. 4. ,12 4 09
(i nA-3k 8 S Ryvrpohdin g yil-1
(t, d}m&%‘o&Hin&glo[i,ﬁ}gyﬂmlgl&tl{odg 20 J— 9.9 HZ 1H),
2.89-2.86 (m 1H), 2.48-2.32 (m 3H), 220(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, I\/IS(I\/H-Hn124081)
(b) 6-1133.43 )-1-benz ,Ai\ yl pyrrolldln 3-v11-14
t et rahvdro- 2H pyr an- 4-
5-di hydr o- 4H pvrazol of_,
The6-[ (3, 4-trans) - 1-be
(tetrahydro-2H

Py an- Ay s idbuelE O e psdoh ok 3 cf&clsﬂeﬁm—m 4li n-

oner acenmat l.c | chiral.
TﬁPLt'iafEbﬂ TFiYF ‘K\/@Eﬁ g régﬁws@péféc}?ﬁ'%'@am H’LTR =
3. mrazto@lsm -dipyrigredin-frente RErRUPBIANAG PAPI@P'Q?WYE%\IP“’V‘AES‘ the
col g Mabia! 20 Rias &1 Bk 180t saated. 62t (@i HIT .02 (3, 2H396.

400 4
7%9‘%}" g}w Aflﬁgiéog‘a (?%ZH;V")(m 1?% 91% gggﬁ(
1|—|)1H)346>§(3 S 3(Tiz, 3H) | 3@(95Jf137t1=4 Hy. 3414, =184 A
za 9&1)(@0714 == 9 oHzz, 14)) 2.622.80(2. 180 LEB (AHH), 2%&42 32
(g?"ipﬂs 8221321089( @i) 7ﬂdi')15764311&5(mlz§)7 1(11% JlQ'21|'D|z( 3H). Ms:
7 1(%“"%‘ Vs: (MH 1z 408.1). EXAI\/PLE 98 .
6 f(38 4S) 1 (2 fI uorol&éﬁwﬁﬂ.ﬁm mst hyI ovrrolidin-3-vil
opgniith{-diS 10895 Ich B Prdr o- 4H-ovr azol o
25 3 ﬂ}nﬁlhblw&irdilﬁlntﬁ - 145 Slhﬁiro 4H.~5w€3fdlof3 4-dlpyrimidin-4-one

.35

dIo i di n-4-one - 120-
1-4-ethyl pyrrolidi n-'3-y"| I-1-




So- Follow ng the procedure for the preparation of
6- {(36 4S) - 4-nmet hyl-1-[ (2- -
net h r|md|n5y|)rrethy|]pyrrolld|n3 1}-1-(tetra
WW%{% gil‘ pyr an- 4- yl) 1 5- 25 ¥Ci‘/]]3200gf00112_5
di hydr o- 4H pyr azol o[ 3, 4- d] pyr.i m di n-4-one but
substituting sodi um cyanoborohydri de and
2-fl uorobenzal dehyde provided the title conpound. 400
MHz 1H NVR (CD30D) 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.%% (m 3H), -12 1-
3.20-2.93 (m 4H), 2.69-2.62(m 1H), 2.40-2.19 (m
3H), 1.88-1.85(m 2H), 1.14 (d, J 6.6 Hz, 3H). M5
(MrH m z 412.1). EXAMERLE 99 64(3S
, 4S1- 4- et hyl - 1- ( 2- (trlfluor nmet hvl | benzvfl ovrrolidin

[ 3. vl)-1-Itetrahyd ro-
52H ovran-44) -1, 5-di hyd azoI or3,4-dlovrimdin
-4-one Fol | owi n he pr dure for t he '
preparation of 6-((3S, 48) - 4-net -1-
[ (2- et hyl pyri m di n-5-vyl thyl]pyrrolidin-3-yl)-1-(t
et rahydr o- 2H pyr an- 4-
1, 5- di hyrtiiesiddtheygreceole[fd, e dleparation afi reydlemengbaH(B4bst
[ tut )

aﬂ%li{j{g% gwl’rgt}‘% ?g(% %‘ﬂ{ygﬂ%grdln l]alnéjdlhydro 4H

-(t
COmj{)’l[jlﬁﬂo[S &ﬁ@yq{ﬂ]{glnﬁmﬁm b(u bgytut Bg\éil @gt ‘(“B? na%cfhﬁcfé
8 0lprdvRied ﬂiel)tl;le dami@und/ 406 M{e 'HINYR (CDORYS .08 8, (), 72H) ,
7. 37 1<%, 4m), 780, S BEHE 116, £.02 (Ll 7 szl mp S00-Ham

ZH) %1;%8;0(3?‘(%% ’3233»&7%4).,']356%@'9 %E%H EfHF ztct 2/‘1 88
(m HeH)H). 8.0fdpJ 778.9 Hg, ‘gﬂ) 2.89-286-, @3) 1@:@7,-,:; [,q; 1H),
1. 9554 (83H( n2.4424D8 (rd, 1RY, 4. -1.8b g, 7THYL k12, 1.8Hn, 25 1.16M+H

2. 4 S1-1-(2 .4-d ifl
Tor dhanr = RIS i s v i cretra
rrol:dtne- -carboxylat

hydr Q- 2H- :
pyréﬁa AJrpgs eyt f-hen MEt =ddovri ni di n- 4-
one 20Fol | owi ng the pr oc%ur for the preparation

of 6-{(3S, 4S)-4- methyl
[ (2- et hyl pyrimdin-5-yl) hyl)pyrrolldlnSyI) 1-(t
et rahydr o- 2H pyran-4-yl) -

1, 5-di hydr o-4H pyrazol o[ 3, # d] pyri m di n-4- onebut subst

i tutingsodi um cyanoboro (i de and

2, 4- dlfluorobenzaldehyd rovided the title conmpound.
12 2- BYewiRgh e] PIORRAS( Jrerpragiop pf (Ya-trgng-methyl 1-

18. 48:nTyi-38nefhylpyr@dilpine-8-cOMoxXylat0 biftngubStithting 4E Brivethyl 78en{-dn
ZH)enoéte %vﬂe@&e(ﬂ'ﬂ@ co%nd 308 fHZTH iR (C@C@ 53.334 16m

T m B85-80, e 5 g oo it I5b5i5s

3H)(m, 240 @-3B: 2823‘((111}?HI2H)59 n802Am, (), W78 (61 F-IZ) B JVE:
5 (Mb"HE”B?) 4(3?)7 @) QE%(AQ/BHE O kM6 fnlz(-3262 2).
l

gyr( ol i T 1=
n-%ﬂ;ﬂ%@%@%ﬁﬂ&pyrazol of 3, 4-dl pyri midi

n-4-one Anms p 10Followi ng the procedure for the
preparation of 6-{(3S, 4S)-4-nethyl-1-




[ (2-nmet hyl pyrim din-5-yl)methyl]pyrrolidin-3-yl}-1-(t
et rahydr o- 2H pyr an- 4-y1) -
1, 5-di hydr o- 4H pyrazol o[ 3, 4-d] pyri m di n- 4- onebut s b t
WQ 208¥ 1393 0di um cyanobor ohydri de and PCT’IBZOUS"O"IHS
4- met hoxybenzal dehyde provided the title conpound.
400 MHz 1H NWR (CDCI3) 5 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 (in, 2H), 3.84-3.75 (m 4H),
3.61-3.51 (m 3H), 3.35 (t, J= 8.7 Hz, 1H), 2.97 (d,
J =9.9 Hz, 1H), 2.82- 2.8B8% m 1H), 2.53-2.49 (in,
1H), 2.42:2.30 (m 3H), 1.95-1.82 (in, 3H), 1.18 (d
J =7.1 Hz, 3H. EXAMPLE 102 20(a) 5-a
m no- 1- (tetrahydro 25t hi opyr ap- 4-v1) - 1H Pvrazol e- 4- ¢
arbonitrile " Follomrn I t he procedure for the
preparation of 5-am no-1-
met hoxyphenyl) - 1H pyr azol [e n|tr|Ie but
substituting 1-(tetrahydryg-2H hi opys an-4-yl ) hydrazi ne
provi ded t he titIe c d 400 W& 1H NVR -123-
(CDCI3) 5 7.44 (s, 1 (s, 84-3 g
1H), 2. 8bolpwsg tr(efﬁwf&m forﬁtezmepzfai'd‘ ?frﬁ 11344133"5) NBE“ ¥Vi-H
m z 209trdpyrroidi)-3-yi]-1-(2-methoxypheny!)-1,5-dihydra-4H-pyrazola[3, 4=
> APl L Ehd ag%dfsgf;%%nﬁgh ﬁarxrna@ céaaﬁla:yulqﬁ;rwarzaa qle-

4- car xantd oW N

O P SR Bink YealtdS
pP ep‘éﬁ’%’t"?’a’ﬁe apd 53 %?ﬁnﬁgnefhy? é enzyl— -ethy pyrrolrdme -carboxylate :
et heuyqeaeny b cdhbauyd. 2400 MHzAH AMFHEDE B180B (5 1H) 7.38¢

subsf b4 (i i5AY 5573?:%7”& iRy, 378(q, J-133Hz 1H), 3.58 (d, J=12.9

(tetra 8 it
(L a0 G R T Sl 8 AN, Sad i
(CD@iZB)‘lHB Z8%(m.(19). 2445-2.42 (DOLH), FACHAS (M)1H). 2083 tpso
(N 205H2) 3HR MR (MHoRz Emp2.AH) , 2. 15-2.10 (m 41-1).

M5: (MrH mfz 10227.1). £€dvpLe

6-1(3345) - 1- benzyl 4 nethylpyrrolrdrn 3-va- 1- (tetrahy
dr 0«13 -ttdnsruetinvh th-benzyi-Asd dlidi -] :
H-ovrazolof3 4- dIovrlntl |n<4»on e Follomrng ‘t he
procedure for the prepara Q1 of

64(3,4-trans) - 1- benzyl - ' ‘
154- et hyl pyrrol i din- 3- yll 13 (2- met hoxypheny1) - 1 5-di
hydr o- 4H pyr azol 013, 4- d| |n1d|n 4- one but
substituting

S-am Noridwirgt the pycdedure dr tthd 6rréy£raﬁbn4of)(b,)4=trans) methyl 1.

H- 0 d :

%35‘3%513'24 rjmtQ 5 ?r?ﬁ %%b%% i Hm SUbsntlft[n% |§1Ee)3Eﬂ Eﬂgr boxyl
at ecmoevpuecdwqtﬁerowm e E‘t?rf’ﬁb‘a?td‘d %@@rw RNfRC1) 3

CDﬁ:tas)’ 28 (8,900, 656 (s1bf)), 3B44B4TM2BH)( MB7 R, (m42}®024’7-53
%;)m 5»2)862 ﬂfﬁa grm MjH)r 8431 ﬁ@(nﬁ FHH 20y, 67"579 (m, 1H)

2 6@4%055,‘1("& d‘°§6§’52 1" E&]“ﬁﬁ) 26%%9 1m94 (m
2bH) (o) 1. 6B , o~

n Zdié%%u@-l%?graz‘o%%-dmvnm|d|n~4-one

6-f(3S, 4S) - 1- (2- net hoxybenzvl) - 4- met hyl pyrrolidin-3-y
[)-1-4tetrahydro-2H

pvran-4-vl)-1, 5-di hvdro- 4H Pvrazol of 3, 4-d1lpvri m din-4
-one f) Fol | owi ng t he procedure for the
preparation of 6-((3S,4S)-4-nethyl -

[ (2- et hyl pyrim di n-5- yl)nethyl]pyrrolrdrn 3-yl}-1- (t
etrahydro- 2F-1 - pyran-4-yl) -

1, 5-di hydr o- 4H pyrazol o( 3, 4-d) pyri m di n-4- one but
substituti ng sodi um cyano borohydri de and

2- met hoxybenzal dehyde provided the title conpound.
400 Mz 1H NWR (CDC13) 6 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, J =9.5 H, 1H), 2.78 (m 1H), 2.56 (m 1H),




Fol | owi ng the procedure for the preparation of
6-{(3S,45)-4-nmethyl-1- [(2-nethyl pyrim din-5-yl
) met h%/IJ pyrrolidin-3-yl}-1-(tetrahydro-2 P%]%’;zo%smonzs

worgoqgng, ..... v

1, 5-di hydro 4H pyrazol o[ 3, 4-d] pyri m di n-4-one but
subst ituting sodi um cyanoborohydri de and

3- met hoxybenzal dehyde provided the title conpound. -
400 MHz 1H NWR (CDCI3) 6 8.02 (s, 1H), 7.27-7.21 (m
1H), 6.96-6.92 (m 2H), 6.81 (d, J = 7.1 Hz, 1H),
4.82-4.76 (m 1H), 4.14-4.88 (m 2H), 3.85 (s, -12
5- 3H), 3.79 (s, 1H), 3.62-3.54 (m 3H), 3.39 (t, J =
8.7 Hz, 11-0, 3.00 (d, J = 10.3 Hz, 1H), 2.81 (m
1H), 2.53 (m 1H), @& 42-2.28 (m 3H), 1.94-1.82 (in,
3H), 1.20 (d, J = 7.1 Hz H))\/\(I\/H-HMZ 424.1).
EXAMPLE 105

564( 3S. 4S) - 4- met hvl - 1- 13}31&#& Vbafonet hvl t henzvl lovrr
ol i di n-3-vO0-1-(tetrahydro:

2H pvran-4-vl)-1, 5- (@d}/o 4H ov oI o[ 3, 4-dlovrim di
n- 4- one . Fol | ng the procedure for the

pr epar atfotiewingf thé pfoc@BreA8) th4 -praperatjon-af B-[(3.4-trans)-1-benzyl-

[ (2- ﬁfﬁétm{ﬁymﬂfdlnfﬁ ﬁ]t1nm5ndﬂokimértwhIspyrrymechbymzao[yl} 1-(t

et r a Hmi mg% %EI}” ap agtbb?ét]lfngig dlmir)}o 1-%clgrentyl -1H- pyra;bole-dl-
sﬁJbS‘-FTbP’éﬁ”i"??g § |dﬁ7r465?5ﬂ6’5’315’b g‘?ﬂ’?’f"déycé%@py‘pymhd'“e'a"
3 ( tcéﬂbﬁ);yl#ﬁ; pég%bmie%&zﬂodﬁgidg Mgz ggm‘:;cﬁclﬁi; strigsl(e
&;n a8 ("fl\LA#” % 5.84 s @ s
7.55-
1H) 124 *%41*2) 6@3(%*2 ‘i”é g% *13533% nﬁ”f 1{1)33¢§'3§069
(m (AHH), 3.082d3) 58.9 iz, 124) 258238 ('(ht 1H)J H081 & s BHLH) ,
‘F’o 01 76m651r|ﬁ|)2H 15%6-%@4((}nn1H)J-Eb'.32-0.28 63 22), 60190w9 (l2H).
9’)§§< m 1.98.1.83 (m 3H), 1.21 (d, J =
3 (MH 1l 7 462, 1) EXAMPLE 106
-vI $38 49)-1- di f| u@rzﬁ@fgcamm}me met hvipvrrolidin- 3

pvran-4-vl)-1.5-di hvdro \razolol3, 4-d)ovrimdin-4
-one Crt Fol | owi n e procedure for the
preparation of 6-((3S, 48) 4-\xet hyl - 1- -

4 (2- met P%'og?gé' pedi H)cédu?/ thy! beydckiehi € Ms.dnimddgal- (t
et rahydro
1, SU“E%WH?QBYIKWBV ?oﬂy‘ﬁr%"”ir"?j] pyPHhi di FHERSIR8but stibst
[ t u“swrtgﬁmﬁranmecpy@mbmemﬂydmmmbencanwo MHz 'H NMR {CDCI3) &
I i d.
: 127%5 {s! ng qbﬁai@l (%#BMPng ng ded }tlf]%Hé I Mﬁwnmun

7. 3617)22 (m 1H, 6. 96 6.89 (m 2H) 4.83-4f75 (m
A, yRropwh 1 &), 3.62-3.54 (m

oH), 3.34 (t, J = 8.3 Hz°1|—|),'3.06 (d, J = 9.5 Hz,
1H), 2.80 (m 1H), 2. 6@%@, 2.40-2.27 (m 3H),
2

1.99 (m 1H), 1.91-1.83( , 1.16 (d, J = 7.1 Hz,
5 3H. M (MFH mz 430.% )QAI\/PLE 107 (a)

64( 3S. 4S p@lpy”o“dln vil-1 F}tetrah dro H-ov
r2n- 4-\i a¥Bfegrres o dheov‘?’?ﬁ?f% h-F é
10Fﬁﬂtﬂc@wmg/i)ﬁH@ypﬂdeﬂd;arbexaﬁme t g prubgditution | éﬁmfo 1-
6-[(3S,43)-4-

nmet hyl pyrrolidin-3-y1]-1-(tetrahydro-2H pyran-4- y1) 1.
H pyrazol o[ 3, 4- cl[pyrimdin-4(5H)-one but
substituting 6-[(3S, 45)-1-benzyl-4-ethylpyrrolidin-3-
14]-1-(tetrahydro- 2H pyran-4-y1) -1, 5-di hydro- 4H pyraz
ol o[ 3, 4-d] pyri mdin-4-one provided the title
compound. 400 MHz 1H NMR (CD30D) 5 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 91), 2.32-2.27 (m _
WOROSH3R987 (m 2H), 1.69 (m 1H), 1.57 (mPﬁ B2008/0@)$25
(t, J =7.5 Hz, 3H. Ms: (MtH mz 318.2). (b) 6-{(3S
AS) - 4- et hyl - 14( 5- net hyl pyrazi n- 2- vDret hvl | ovrrol i di n-
3-vl)-1-
20(tetrahvdro- 2H ovran-44) -1, 5-di hydro-41- 1- ovr220| ol
3. 4-dlovri m din-4-one To a solution of
6-[(3S, 45) - 4-et hYl pyrrolidi7é~ 3-y1] - 1- (t et rahydro-21-1

pyran-4-y1)-1H pyrazol o[ 3, 4-d] pyri m di n-4(5H) - one(4. 4
g) i Niscprd@¥+H- pﬂammgéﬁoartrmmmed 16 Rtlendojnpwiars. aitleidz *H
acety, H) 1.37.(d, J = 6.6 Hz, 6H
rreth R%ng?ﬁﬁ?%?ﬁ %se(m(é 3 aaCaddi um 2, 6H).
tria §% HbS’rDFﬁ?d‘r’l de (5 27g) The react| on mxture

sol utron, extracte 5 with nethyl ene chloride,

dried with magnesi uth sul.fatg, fi|tered and
concentrated. Punfic 'og@lﬁa Bi ofage MPLC
chromat ogr aphy el uti ng WA~ met hanol / net hyl ene
chloride/ 0.5 % saturated a hydr oxi de provided

the title conmpound (3.99). 40 I\/Hz "H NWMR (CDCI3) 8-
8. 52- 8. 4%idihg thE)procdufBiof He pﬂeb&ratuﬁl 3 3-[(3%- trahbf)‘l,-benzyi—

4 8]4 rﬁﬁtzﬁpyggkﬁ L |3513é - et g Qe gmf cﬁ%@%&m %ila%réba 493

3 1Gﬂpgnr0|gm(4rﬁnel H)aut Zs@yn(t:ﬁg 1E,_Em|ng1 -@gprgpgj H(pmazqq:d

£ 53apekamidepravided ki, titid bbmpoﬂnd374tm M ‘HNMRKEDCI:) 5 7.98

1 9?3 3. ﬁd”?f z'Z 5H o4 (4 3]#)3 64](m5‘2H)1 6.4 48
108 mé‘ng) 299291 m SH%@ZBS (m 1H) 2ng722 252(¢'n %2[) 1I%XAM3LE

1564(7315'*?4351)1 B1é{chy £ 8B-He( BUnMENOKBoYE + @PH1)3- yOmet hV| l o
vrrolidin-3- v1) 1- EXAMPLE 31
16t ed@BVEF : -istiolopelFi5-dibicipy4

3 O g AP R | 1 Fol I owi ng t he
proceadure or the eparatl on of .

6-{(3S, 4S) - 4- net hy ' _
[ (2- rrethylpyrirridln% hyII roI|d|n3y1} 1-(t

etrahydr o- 2H pyr an- 4- '
1, 5- di hydr o- 4H pyr azol o[ r\m di n-4-one but -
substltutlng6[(38 45S) - 4- " ,
ethyl pyrrolidin-3-y1]-1-(tetr hydro 2H pyran- 4-y1)-1H

- pyr azolhs| Bcematg pys iseriagiterd¢rb Chi@iesh @OnginebfBEC column, '
¢ hl vagtitél @haseOosbi WM &pY=-AB EEEH, OR )8 b U7 t@pvide the enantiomer.

2o R B 67 B WhE Fop 75 bh 5HE fé”?%ﬁ
8. (). (726-7139 (m, THy HR.07-502 ((fm"H)lﬁ;W HO47@n. 2H). RH2-I0E(ng, 7
Hz 1H3,I-hsag #4.980n, 4HY 52612 644, 1HY . 218-Z2516h, A R) 125():1 J=66

A R- Bl 3.61-3. 54 (m

3H) e 5rhg. {(431’ Mséé'sszﬁh’,asi(&)*,‘"r@.zég%(fn 1H) 2,91 (m

2.41 (m 1H), 2.40-2.28 (m 2H), 2.21(m 1H),
1 95 (m 1H), -128- 1.91-1.63 (m 2H), 1.65-1.45 (m
2H), 0.92 (t, J=7.5 Hz, 3H. Ms: (M+H niz 439. 2).
EXAMPLE 109
6-1(33.49)-4-ethVl-1-(pyridin-2-ylnmethyl)pyrrolidin- 3
-v11-1- (tetrahydro 2H
5o0vran-4-vl)-1, 5-di hydro- 4H pyrazol 013. 4-di pyri m di n-
4- one To a solution of
64(3S, 4S) - 4-et hyl pyrrolidin-3-y1]-1-(tetrahydro-2Hpyr
an-4-y1)-1H pyrazol o[ 3, 4-d] pyri m di n-4(5H) - one
hydrogen chloride (51 ng) in acetonitdle (1 nL) was
added pot assi um carbonate (88 ng) and 2- 10
(br ononet hyl ) pyri di ne hydrogen brom de (40ng) and the
reaction m xture was heated at reflux for 72 11 in a

&7 ol o['3.



-12 9- _ To a solution of
6-[(3S, 4S) 4-ethyl pyrrolidin-3-yl]-1-(tetrahydro- 2pr

ran- 4- 1H pyrazol of 3, 4-d] Pyri m di n-4(5

WG &%ﬁ chloride (73 ny) in dicloronet haﬁ% %‘%(3%{??"25
was added triethylamne (62 ng) and 2-
gui noxal oyl chl oride (40 ng) at 0 C. The reaction
m xture was warnmed to 5 anbi ent tenperature and
stirred for 18h. The reaction m xture was quenched
wi th saturated sodi um bi carbonate, extracted with
met hyl ene chloride, dried with magnesi um sul f at e,
filtered and concentrated. Purification via
Conbi Fl ash fl ash chromat ography eluting with 2-4%
MeOH net hyl ene chl or| de EYAMRLEIE the title conpound
400 iz NAAR-igaprepyl$/{358-t1aps FFemeth pyirplidgic3- H-pived olo_ 41
(d, J1Dvr|rr7d|E>A(5HZone1|—|) 8.18-8.00 (m 3H), 7.87-7.73
(m 2H), 4.84-4.81 (m 1H), 24.55-3.86 (m 6H),
3.61-3.53(m 2H), 33833 11 1) 2.75 (in, 1H),
2.39-2.34(in 2H) , 2:}/%8 , 1.58-1.56 (in,
1H), 1.63-1.50 (m 1H) 1088(m 3H). Ms: (MtH
mz 474.2). EXAMPLE 11 56- f

8545) - 4- hedehing thsp(c@mureffprdhmprepayqﬂn%@fquyylp@ﬂﬂh/bw@ 8- 1
- ( t ed.mathinyEicOdind Blyi)-1H-pyrazolc[3,4-d]pyrimidin-4{5H)-one but substituting

| pV ' 6\ﬂe & [(){Mtra%sﬁ b‘l‘nﬂY&’ Fn%%nﬁbbr!&}{cﬂr% O PfsBpr syl B dFb 4l 4-

6 [ (&:@29&553 4zFJf%¥éWH3?r4p%PFrR5PW"&F Ahe3 e pompopRdat AGH MR H-
pyr MR (G001 BisRZ (8 Z6l, 05.31-8.081 [ yiH).NB.do-A-74 (D) HH)0R®4-
Ee/drsoﬁ% oy %rsb%ezz((% nggboigoéfrﬁ k@rfﬁﬁéﬂg 'T?z} y & ep

ag)dég‘}c H% mﬂj?ﬂ Gc{%)e tsg(g nen% lle 3?1 nr%" (ﬁ Fn!z 262

was -

and 1(5&5&@{&4;&@@61&[3&;&&%%@& ahad the reacti on mi. xt ur e
was heated at 60 C fqg24h. The reaction mxture was

concentrated onto silica gef and purified by flash
chromat ography el uti ng_w t&%{@% met hanol / et hyl 25
acetate/ 170 saturated ~ Mydroxi de to provide
the title conpound (6d).] 400 NAI?LlH NMR (CDCl 3) 5
12.30 (brs, 1H), 8.63 fd, ) = 0, Hz, 2H), 8.03 (s,
1H), 7.20 (d, J = 5.0, 484479(m 1H),
4.30-4.27 (m. 1H), -180- 14408(m 2H) ,
3.87-3.82 (m 1H), 3.6 (m 2H), 3.47 (t, J =
18- 9 Hz, rdibllin 3h929roéé7ﬁure~]fort pﬂ?atloﬂ-ﬂ}d c?c!&ﬁn !»63 4m

-:9
1|_|)t’raé1'§bt?mif%§4 (Eygn njzlly:%%(hyi‘)p rol:dlg yA} %Eglhyéw I’ﬂ ;. -1.84
396pygazologmgmlﬁg1e but subsmuting 1- isopropyl-6-[(3,4-trans)-4-
2- (rﬂa&z;fyﬁmfd&-:eythm pytazbibipXdpylimidired (ajyrdr end2ddinditesm- 4-

Vllca%% .@g%rcg;flghhe ﬁﬂa .comgounldl 400 MHz H N R\s??aODt) Avi)

Pvra zo ovrrolidin-
2%erﬁz§irﬂi-th P& HzEply e +he7 pEoteddr®E (5.9H)t héd @, J=
pr eparAt1HYN7.05-7 68 {0 3BH) 45 - As4ret, ), - £.07-5.04 (m, 1H), 4.11-
10[Agg- mretly! RYsEIaMadin 15!&3"3)1 HRUAYd, RS, " @losS g3- @, ), - 1-
(t et rahydro- 2H pyran-417) -
1, 5-di hydr o- 4H pyr azol op, 4-d) pyri m di n- 4- one but
subst ituting 6-[(3S,4S)-4-
et hyl pyrrolidin-3-yl]-1-(tetrahydro-2H pyran-4-yl)-1H
- pyrazol o[ 3, 4-d] pydm di n4(5H) - one hydrogen chl ori de,
‘sodi um cyanobor ohydri de and 2- fornyl benzonitrile
provided the title conpound. 400 MHz 1H NMR (CDC s) 8
15 11.68 (bra, 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 (in, 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. M5 (MtH
mz 433.2).




20EXAMPLE 113
3-(((3S.4S) - 3-et hyl -4-f 4- oxo-1- (tetrahvdro-2H pyran-4
- vl 5-di hvdr o- 1Hpvr azol of 3. 4- dlpvrlnld
WQ%?P'?’EQ?? 31-yi ) met hyl ) benzonitrile %Tl%BZY!t!JS%O]IXg
Fol | owi ng t he procedure for the preparatlon of
6-{(3S, 4S) - 4- net hyl -
[ (2- et hyl pyri m di n- 5 yl)met hyl j pyrrolidi n- 3- yI} 1-(t
et rahydr o- 2H pyran-4-yl) -
1, 5-di hydro- 4H- Pyrazol o[ 3, 4-d] pyri m d1n-4-0One but
substltutlng 6-[(38,4S)-4- -&-hyl pyrrolidin-3-yl]-1
- (tetrahydro- 2H pyran-411) - 1H pyr azol o[ 3, 4- d]pyrlnld
n- 5 4(5H)-one hydrogen chl oride, sodium
cyanciwaradsyar itghe 2aek. B-(mf onnykdbanzonbtHzl [68),pt.o% jddesl

thett 3 1H NVR (CDCI3) 8 8.01 (s,
7?% P mé%a 1), 4.72 (s 1H),

4.12-4 09 e (m

25711Mﬂ@mmm@mg@i@m oH), 2. 20-2. 14 (in,

1H), 101.90-1.87 (in, , 1.61-1.60 (m 1H),
1.51-1.49 (m 1H), 0.91 (t J— 7.5 Hz, 3H). Ms: (MtH
m z 433.2). EXAMPLE 11

4-1((38.4S)-3-ethyl-4- w&?(tetrahvdro 2H pyran-4
-y1) - 45- di hydr o- 1prra of 3, 4- pyr|n1|d
in-6-yllovrrolidin-1-v nethvnbenzonltrlle

Fol | owi ng t he procedure r the preparation of

6- ((3S, 4S) - 4- et hyl - 3

[ (2- et hyl pyri m di n-5-vyl yljPyrrolidin-3-yl)-1-(t
et r ahydr @bk gyheagreckdyre)fer the preparation of 1-cyciopentyl-8-[(34-

1, 5-nbydhandhk psw.a.aé Irfdt ﬁ]yrrgl]dm@ i, ﬂblﬂydﬁ]n-«@tri-e but

SUbSt L qt [5 ?%Etym{ilﬁ -2-0:19 bu su%st!?t}émg p‘y lsopropygé {(3,4-trans)4-
ﬂtb mﬂw’waﬂw'43;A4'J)1H1m1r?159'f>@ﬁzsiﬂw[lr3'd'zr%ﬁpryrr'q At Riooxgime-
4( grd)camaaem@brmgm t6 kit d':dalr@purﬁeoohiom mHeyaRker Coyon) de
an r t
ol AR B e R ' TR e i
8. 0P-0edm: Y 4.0% 335 (my2H)y3.14- 379?9(”}42“) fﬁif 26g @9”7“ #3(m
3H) 2.34 (MB1H), V.87 (auy JEHH.§, 14 H2) 605 1.18K,,J 4 653H=1 388 B
1M$HM Lomay.1H) 3 70 (m 1H) 3 61 3.53 (m 2H),

3.29 (m 1H), %2éw% 2.58 (in, 1H),

_isz‘t %Zm%pﬁé-ﬂgmtra%m-m& i 0|J mimet%w%grr%%l%m
—"l@—%ﬁ**—é‘(@'%ﬁi‘rﬂ@v—m din-4-pne *NE: (MrH i z 433. 2).
-132 Bl OLOG CAL PROFECOLS - The utility of the
conpounds of Formula (1), ;kﬁLige pharmaceutical ly
acceptabl e salts therepf, i nl't treatnment or
prevention of diseaSﬁgiggﬁ& are detail ed herein)
)

in mammls (e.g., hu may denonstrated by the
5 activity thereof inigghventional_assays known to
A

one of ordinary skill the art, including the assay
descri bed bel ow. Such al so provide a neans
whereby the activities ™ e compounds of Fornul a
(1) can be conpared with the activities of other
known conpounds. Phosphodi esterase 9 (PDE9)
inhibitory activity 10The PDE9 assay was perfornmed
usi ng the Phosphodi esterase Scintillation Proximty
(SPA) assay (CGE Healthcare Life Sciences) The assay
was carried out in 96 well clear botton1n1crot|ter

pl ates (Costar 3632, Coming Inc). The human

reconbi nant PDE9 enzynme was generated in SF-9 cells,
the cell pellets were sonicated in buffer (20 nM
TRI'S, 2nmM benzam di ne, 1mM 15 EDTA, 250nmM sucrose
100pM PVMBF, pH 7.5 with NCl), centrifuged at 40,000 x
g for 20 mn at 4*C. The supernatants were stored at
-80*C. [8- 31-I]guanosine 31, 6-cyclic phosphate (TRK
392, GE Healthcare Life Sciences) was diluted in



30 seal ed, vortexed, allowed to set for >300 m n
then counted in a Wallac Tri Lux M croBeta LSC -133-

Exanpl e No. ' G6678A (U):1C50 Exanple No. G56
0CUBIPEEY Exanple No. G5678A | (U):1C50 3P‘§”%°0F(Rﬁ1a?§
36.4 nM80 3.72 nM 624 nM 44 10.9 nM81 2.92 nM5
558 nM 45 38.7 nM 82 5.18 nM "

73

Following the procedure for the preparation of 1-cyclopentyl-6=-[(3,4--
trans)-4-methyl-1-(pyridin-3-yimethyl)pyrrelidin-3-y(}-1,5-dikydro-4H- -
pyrazolo[3,4-d]pyrimidin-4-cne but substituting 1_—isobropyl-e_-[(s,4-tran's)24-
methylpyrrq'lidEn-s-yl]-‘l H-pyrazolo[3,4-djpyrimidin-4(5H)-cne and quiﬁoline-a-

5 carbaldehyde provided the title compound. 400 MHz *H NMR (CDs0OD) & 8.87
(d, J = 2.1 Hz, 1H), 8.30 (d, J = 1.2 Hz, 1H), 7.98 (d, J = 8.7 Hz, 1H), 7.97
(s, 1H), 7.90 (d, J = 7.5 Hz, 1H), 7.74-7.68 (m, 1H), 7.60-7.56 (m;, 1H), 5.06-
4.99 (m, 1H), 3.87-3.87 (m, 2H), 3.13:3.09 {m, 1H), 3.05-3.02 (m, 2H),
2.97-2.93 (m, 1H), 2.73-2.66 (m, 1H), 2.39-2.,35 (i, 1H),' 1.46 (dd, J = 8.6,
10 2.3 Hz, 6H), 1.15(d, J= 7.1 Hz, 3H). MS: (M+H miz 403.1). ‘

EXAMPLE 35 .
(a) (3.4-trans)-ethyl-1-benzyl-4-(trifluoromethylovrrolidine-3-carboxylate
DX_O/—

L]

_

Following the procedure for the preparation of (3..4-trans_)j-me{hyl 1-

15  benzyl-4-methylpyrrolidine-3-carboxylate but substituting (E)-methyl 4,4.4-
triflvorobut-2-enoate provided the tille compound. 400 MHz ‘H NMR {CDCls)

5 7.33-7.22 (m, 5H), 4.16 (g, J = 7.1 Hz, 2H), 3.66-3.56 (m, 2H), 3.40-332

(m, 1H), 3.12-3.07 (m, 1H), 2.80-2.76 (m, 3H), 2.70-2.66 (m, 1H), 1.24 (t J

. = 7.1 Hz, 3H), MS: (M*H m/z = 302.1).
20 (b) B-(34-trans}1-banzy[-4- (tnﬂuoromethvl)pvrrolrdm 3-yl}-1-cyclopentyi-1, 5-

dihydro-4H- DvrazoquS.tl—.d]pvrldem-z# -ong



6 57.1 nM46 8.53 nM83 24.5 nM7 11.6 nM 47 5.53 nM
84 1.87 nM8 11.2 nM 48 40.7-nM 85 0.903 9 284 nM 49

4.55 nM86 1.44 nM 10 4.98 nM 50 125 nM 87 5.72 nM 11
WO 2008/139293 PCT/IB2008/001125
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- Following the pfocedure for the preparation of 6-[(3,4-trans)-1-benzyl-
4-methylpyrrolidin-3-yi}-1-(2-methoxyphenyl)-1,5-dihydro-4H-pyrazoio[3,4-
d)pyrimidin-4-one  but  substituting  5-amino-1 -cyclopentyl-1H-pyrazole-4-
carhoxamide and (3,4-trans)-methyl 1—benzyi-4-(triﬂuoromethyl)pyrrolidine-3—

5 carboxylate provided the title compound. 400 MHZV‘H NMR {CDClIs) & 8.02 (s,
1H), 7.38-7.26 (m, 5H), 5.15-5.11{m, 1H), 3.83 {d, J = 12.5 Hz, 1H), 3.64
(d, J = 12.5 Hz, 1H), 3.44-3.41 (m, 1H), 3.34 (t, J= 8.1 Hz, 1H), 3.12-3.10
(m, 1H), 3.03 (d, J = 9.9 Hz, iH}, 2.70-2)85 (m, 1H), 2.55-5.50 (m, 1H),
2.11-1.93 (m, 4H), 1.72-1.66 (m, 2H), 0.86-0.83 (m, 2H). MS: (M'Hm/iz =

10 432.0).

' EXAMPLE 36
{a) 1-isopropyl-6-[(38 481-4-methyipyriolidin-3-vil-1H-pyrazolol3.4-

dlpyrimidin-4(5H) cne

: mo.f
5

Fellowing the procedure for the preparation of 1-cyciopentyl--{(35,48)-
20 4-methyfpyrroiidin-B-yl]-1H-pyrazolo[3,44d]pyrimidin-4(5H)-oné but substituting
the B-[(3S,45)-1-benzyl-4-methylpyrralidin-3-yl}-1-isopropyl-1,5-dihydro-4H-
pyrazolo[3,4-d]pyrimidin-4-one provided the title compound. 400 MHz 'H NMR
{CDs0D) 8 8.02 (s, 1H), 5.11-5.08 {m, 1H}), 3.80-3.74 (m, 2H), 3.64-3.57 (m,
1H), 3.30-3.22 {m, 1H), 3.07-3.02(m, 1H), 2.75-2.71 (m, 1H), 1.49 (dd, J =
25 6.6,1.7 Hz, 6H), 1.15 (d, J= 7.1 Hz, 3H). MS: (M"H m/z = 262.2),
-(b) ‘F-isopropvJ-S—HSS,48)-4-meihyl—1;(quinoxalin-s-vfmethxligxrrolidin-3-¥l.]-
1,5-dihydro-4H-pyrazolo[3 4-dlpyrimidin-4-one

)
TI,




18,9 nM51 8.19 nM88 17.9 nM 12 7.23 nM 52 26.0 nM
89 1.70 nM 13 6.61 nM53 7.30 nM90 1.41 nM 14 26.0

nM54 14.7 nM91 6.69 nM17 16.2 nM 55 6.55 nM 92
WERISBI3H 18 8. 26 nM PCT/IB2008/001125
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Following the procedure for the preparation of 1-cyclopentyl-6-{(3.4-
tra ns}-4~methyl-1~(pyridin-3—y!methyl}pyrrolidin-3—y[]~1 ,S-dihydro-4H-
pyrazolo[3,4-dJpyrimidin-4-one  but  substituting 1-isopropyl-6-{(3S,4S)-4-
methylpyrrolidin-3-y!}-1H-pyrazalof3,4-d]pyrimidin-4(5H)-one and quinoxaline-
8-carbaldehyde provided the title compound. 400 MHz 'H NMR (CD;0D) &
11.0 (brs, 1H), 8.81 (s, 2H), B.13(d, J = 8.7, 1H), 8.01-7.82 (m, 3H), 5.01-
4.94 (m, 1H), 4.01-3.88 (m, 2H), 3.37 (t, /= 8.3, 1H), 3.05(d, /= 9.8, 1H),
2.86-2.85 (m, 1H), 2.70-2.68 {m, 1H), 2.49-2.44 (m, 1H), 2.07-2.01 (m, 1H),
1.48 (dd, J = 15.3, 6.6 Hz, 6H), 1.20 (d, J = 7.05 Hz, 3H). MS: (M+H m/z
404.1).

EXAMPLE 37 ,
1-isopropyl-6-1(35 4 S}-4-methyl-1-{quinolin-3-yImethyl)pyrrolidin-3-yl]-1,5-

dihvdro-4H-pyrazolol3,4-dipyrimidin-4-one

CC@Y |

Following the procedure for the preparation of 1-cyclopentyl-8-[{3.4-
trans)-4-methyl-1-{pyridin-3-yimethyl)pyrrolidin-3-yi}-1,5-dihydro-4H-
pyrazolo[3,4-d]pyrimidin4-one but substituting 1-isopropyl-6-[(35,45)-4-
methylpyrrolidin-S—yl}-‘lH-pyrazolo[3,4id]pyrimidin-4(5H)-one and quinoline-3-
carbaldehyde provided the title compound. 400 MHz 'H NMR (CDiOD} &
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), 7.80-7.88 {m, 1H), 7.70-7.66 {m, 1H), 7.56-7.51 {m, TH),
5.01-4.92 (m, 1H), 4.03-3.83 (m, 2H), 340 (t. /= 8.7 Hz, 1H), 3.07 (d, J=
8.5 Hz, 1H), 2.89-2.86 (m, 1H), 2.68-2.67 (m, 1H), 2.48-2.47 (m, 1H), 2.08-

. 2.02(m, 1H), 1.48 (dd, J=6.6, 16.59 Hz, 6H), 1.20(d, J=7.1 Hz, 3H). MS:

(M+H m/z 403.1).
: EXAMPLE 38
1-cyclopentyl-6-{(35.48)-4-methyl-1-{(5-methvyipyrazin-2-ylimethyllpyrrolidin-3-

vi}-1.5-dihydro-4H-pyrazolol3 4-dipyrimidin-4-one



56 4.81 nM 93 24.3 nM 19 2.68 nM 57 122 nM 94 142 nM

20 7.06 nM58 334 nM95 3.92 nM 21 34.5 nM59 7.37 nM

96 7.13 nM 22 43.6 nM60 44.8 nM97(a) 7.20 nM 23
WOROGSA3INM 61 PCT/IB2008/001125
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Following the procedure for the preparation of 1-cyclopentyl-6—{(-3’,4-
trans}-4-methyl-1-{pyridin-3-yimethyl)pyrrolidin-3-yl}-1,5-dihydro-4H- '

5 pyrazolo[34-dlpyrimidin4-one but substituting 1-cyciopentyl-s_-[(_ss,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 1H
NMR (CDCly) § 8.53 (s, 1H), 8.53 (s, 1H), 8.01 {s, 1H), 5.16-5.05 -(.m, 1H),
4.02 (d, J = 14.1 Hz, 1H), 3.74 (d, J = 14.1 Hz, 1H), 3.45-341 (m, 1H), 3.38

10 {t, J=8.3 Hz, 1H), 3.08(d, J=9.9 Hz, 1H), 2.84-2.83 (m, 1H), 2.62-2.54 (m,
1H), 2.52 (s, 3H), 2.47-2.40 (m, 1H), 2.14-1.88 (m, 8H), 1.71-1.64 .(m. 2H),

1.24-1.16 {m, 3H). MS: (M'H m/z = 394.1),

EXAMPLE 32
B-[(3 4-trans)-1-benzyi-4-ethylpyrrolidin-3-yil-1-isopropyl-1 5-drhydro—4H--

15  pyrazolol3 4-dipyrimidin-4-one
&
Q:ﬁ Das
i

Following the procedure for the preh;ration of 6-[(3,4-trans)-1-benzyl-
4-methylpyrrolidin-3-yll-1-(2-methcxyphenyl)-1 ,5-dihydro-4H-pyrazolo[3,4-
dlpyrimidin4-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,0D) § 8.01 (s, 1H),
7.38-7.22 (m, 5H), 5.06-5.01{m, 1H), 3.76-3.64 {m, 2H), 3.12(t, J=8.71 Hz,
1H), 3.00-2.91 (m, 2R), 2.87-2.82 {m, 1H), 2.51-2.47 (m, 1H), 2.30-2.26 {m,




7.35 nM 97(b) 5.56 nM 24 119 nM 62 520 nM 98 7.93 nM
25 9.07 nM63 123 nM99 12.8 nM 26 11.4 (1M 64 873 nM
100 22.7 nM 27 7.45 nM65 17.1 nM 101 7.94 nM 28 6. 86

wonhisage298. 1 nM PCT/IB2008/001125
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iH), 1.60-1.50 (rn, 2H), 1.48(d, J=7.05 Hz, 6H), 3.08 (d, J = 7.5 Hz, 3H).

MS: (M"H m/z = 366.1).
EXAMPLE 40
G—T(SSL@-1~benzvl-_4-ethvIDvrrolidin-B-yﬂ-'i-isopropvl-1 _5-dihvdro~4H-

5 pyrezolol3 4-dlpyrimidin-4-one

) _

g

e

The racemate was separated on Chiralcel OJ chiral HPLC column,

. Moblie Phase B0/20 Heptane/EtOH, Tr = 9.177, to provide the enantiomer.

400 MHz 'H NMR (CD;0D) & 8.01 (s, 1H), 7.38-7.22 (m, 5H), 5.06-5.01 {m,

1H), 3.76-3.64 (m, 2H), 3.12 (t, J = 8.71 Hz, 1H), 3.00-2.91 (m, 2H), 2.87-

2.82(m, 1H);, 2.51-2.47 (m, 1H), 2.30-2.26 {m, 1H), 1.60-1.50 {m, 2H), 1.49
{d, J = 7.05 Hz, 6H), 3.08 (d, J= 7.5 Hz, 3H). MS: (M*H m/z = 366.2).

EXAMPLE 41 _
1-isopropyl-6-{{38,48 }-4-methyl-1-[(2-methylpyrimidin-5-yl)methyllpyrrolidin:3-

10

15  yl}-1,5-dihydro-4H-pyrazolo[3 4-dlpyrimidin-4-one
' D)

Following the procedure for the pre;Jaration of 1-cyclopentyl-6-[(3,4-
trans)-4-methyi-1-(pyridin-3-yimethyl)pyrrolidin-3-yi]-1,6-dihydro-4H-
1-isopropyl-6-[(35,45)-4-

pyrazolo{3,4-d]pyrimidin-4-one but substituting
and 2-

20  methylpyrrolidin-3-yl]-1H-pyrazolo{3,4-d]pyrimidin-4(SH)-one
methylpyrimidine-5-carbaldehyde provided the title compound. 400 MHz H
NMR (CD30D) § 8.68 (s, 2H), 7.97 (s, 1H), 5.08-5.01 {m, 1H), 3.78-3.68 {m,



102 19.7 nM 29 2.17 nM 67 9.74 nM 103 152 nM 31 23.2
nM68 ' 36.7 nM 104 3.98 nM 32 5.19 nM 69 30.7 nM 105
3.29 nM33 6.29 nM70 10.2 nM 106 8.06 nM 34 4.33 nM

wOrA081189283 nM 107 PCT/IB2008/001125
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2H), 3.08-2.92 (m, 4H), 2.74-2.67 (m, 1H), 2.65 (s, 3H), 2.36-2.32 (m, 1H),
1.48 (d, J = 6.6 Hz, BH), 1.15(d, J = 7.1 Hz, 3H). MS: (M"H m/z = 368.1).

, EXAMPLE 42 7
6-(1-benzyipyrrolidin-3-yl}-1-cyclopentyl-1,5-dihydro-4H-pyrazolof3.4-

5 dlpvrimidin-4-one

Following the procedure for the preparation of 6-[(3,4-trans)-1-benzyl-
4-methylpyrrolidin-3-yiJ-1-(2-methoxyphenyl)-1,6-dihydro-4H-pyrazolo[3,4-
d]pynm:dm-ﬁl-one but substituting 5-aminc-1- cycl'op'entyl-1H'pyréz'o'le-'cl-

10  carboxamide and methyl 1- benzylpyrrohdme—S -carboxylate prowded the tltle'
compound. 400 MHz 'H NMR {CDCls) § 8.01 (s, 1H), 7.39-7.32 (m, 4H),
7.27-7.23 (m, 1H), 5.12-5.08 (m, 1H), 3.84 (d, J =12.4 Hz, 1H), 3.61 (d, J
=12.4 Hz, 1H), 3.30-3.26 (m, 1H), 3.18-3.14 (m, 1H), 3.01 (d, J = 8.9 Hz,
1H), 2.45-2.32 (m, 3H), 2.11-1 .80 {m, 7H}, 1.71-1.65 (m, 2-H); MS: (MH

15  miz = 364.1). .

EXAMPLE 43
1-isopropyk-6-{(35.45}-1-{(6- methoxypyridin-3- vl)metthM-methvipvrrol|dm 3-

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

o)

Vmﬁ\r\

20 Following the procedure for the -pre;caaration of 1-cyclopentyl-6-{{3,4-
) trans)—é-methyl-1-(pyridin-S-yImethy])pyrrolidin-S-’yI]-_1|5-dihydro-4H- '
pyrazolo[3,4-d]pyrimicin4-one but substituting 1-isopropyl-6-[(35,45)-4-
methylpyrrolidin-3-yi]-1H-pyrazolo[3 4-d]pyrimidin-4(SH)-one . and 6-



4.33 nM35 53.8 nM72 40.1 nM 108 3.11 nM 36 5.08 nM

73 6.01 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 nM 76
WR2088/139295112 1. 37 nM PCT/IB2008/001125

-78-

methoxynicotinaldehyde provided the title compound. 400 MHz ‘H NMR
(CDCl3) & 8.02 (s, 2H), 7.72 {m, 1H), 6.77 (d, J = 8.3 Hz, 1H), 3.90 {s, 3H},
3.73-3.53 (m, 2H), 3.38-3.33 (m, 1H), 3.30 (m, 1H), 2.8 (m, 1H), 2.55-2.40 (m,
1H), 1.9 {(m, 1H), 1.57-1.53 (m, 2H), 1.52-1.47 (m, 6H), 1.18 (d, J = 6.6 Hz,

5 3H). MS: (M"H m/z = 383.2).

EXAMPLE 44 _
B-{{3.4-trans)-4-ethvipyrrolidin-3-vl)-1-iscpropyl-1H-pyrazolof3 4-

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

K

.

N H
N ®
'l/ .

Foliowing the procedure for the pr:aparation of 1-cyciopentyl-6-[(35,4S)-
4-methylpyrrolidin-3-vi]-1 H-pyraZoIo[s,4-d]pyrimidin-4(5H }one but substituting
the 8-[(3.4-trans)-1-benzyl-4-ethylpyrrolidin-3-yl]-1-isopropyl-1 5-dihydro-4H-
pyrazolo[3,4-djpyrimidin-4-one provided the title compound. 400 MHz H
NMR {CD;0D) 5 8.02 (s, 1H), 5.104{m, 17H), 3.78-3.80 {m, 3H), 3.32.3.28
“15  {m, 1H). 3.10 {m, 1H), 2.62 (m, 1H), 1.85 (m, 1H}, 1.58 {m, 1H), 1.49 (dd, J
= 6.8, 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-ethvl~1-(quinolin-:_i-vlmethyllpwrolidin-s-vl%-'l-isopropvl-

10

1.5-dihydro-4H-pyrazolol3 4-dlpyrimidin-4-one

20 Following the procedure for the preparation of 1-cyclopentyl-6-{(3,4-
trans)-4-methyl-1-(pyridin-3-yimethyl)pyrrolidin-3-yl}-1,5-dihydro-4H-
pyrazolo[3,4-d]pyrimidin-4-one but substituting 6-((3,4~trans)-4-ethyipyrrolidin-
3.yl)-1-isopropyl-1H-pyrazolo[3,4-djpyrimidin-4(SH)-one  and  quincline-3-



40 44.5 nM 77 1.24 nM 113 <1.00 41 63.8 nM 78 4.35 nM

114 2.31 nM 42 268 nM 79 3.72 nM The

foll owi ng addi ti onal conmpounds were nade in
wWOodesBtahce With the nethods set forth aboRfet/IB24fp01125
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carbaldehyde provided the title compound, 460 MHz 'H NMR (CD,0D) 5 8.86
(d, J = 2.1 Hz, 1H), 8.29 (¢, J = 1.7 Hz, 1H), 7.98 (d, J = 8.3 Hz, tH), 7.97
(s, 1H), 7.89 (d, J = 8.3 Hz, 1H), 7.73-7.68 (m, 1H), 7.59-7.55 (m, 1H), 5.05-
4.98 (m, 1H), 3.94-3.85 (m, 2H), 3.13-3.09 (m, 1H), 3.02-2.94 (m, 3H),
2.57-2.52 (m, 1H), 2.38-2.34 (m, 1H), 1.58-1.48 (m, 2H), 1.48 (d, J = 6.6 Hz,
6H) 10.87 (t, J = 7.05 Hz, 3H). MS: {M*H m/z = 417.0).

EXAMPLE 45
5-{(3.4-trans)-4-ethyl-1-[(B-methoxypyridin-3-ylimethyl]pyrrolidin-3-yl}-1-

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

=,
x

Following the progé—dure for the preparation of 1-cyclopentyi-6-[(3.4-
trans)-4-methyl-1-(pyridin-3-ylmethyl)pyrrolidin-3-yi}-1,5-dihydro-4H-
pyrazoio[S-,rl-d]pyrimidin~4-one’ hut substituting 6-((3,4-trans)-4-ethylpyrrolidin-
3-y1)-1 -isopropyl-1H-pyrazelo[3,4-d]pyrimidin-4(5H)-one and &-
methoxynicotinaldehyde provided the title compound. 400 MHz ‘H NMR
(CDCls) § 10.83 (brs, 1H), 8.02 (d, J= 2.1 Hz, 1H), 8.00 (s, 1H), 7.68 (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), 2.88 (d, J = 9.9 Hz, 1H), 2.88-
2.87 (m, 1H), 2.55 ({m, 1H), 2.18 {m, 1H), 1.91 (m, 1H), 1.60-1.55 {m, 1H),
1.51-1.47 {m, 7H), 0.91 (, J = 7.5 Hz, 3H). MS: (M"H m/z = 387.0).

EXAMPLE 46
6-[{3.4-trans)-4-ethyl-1-( quinoxalIn—S-vlmt_athvl)pyrrolidin-3~yll-1 -isopropyl-1,5-

dihydro-4H-pyrazclof3,4-dlpyrimidin-4-one



Weight Obs, mz (Mtl) Retention Time 115 P, 0-o0
1-cyclopentyl-6-((3.4 trans)-4-nethyl-1-[3-(1H
pyrazol -1- yl)benzyl]ayrrolidin-3.yl)-

wo Zoodsgdohydr o- 4H  pyrazol o( 3, 4-dj pyri m di nPCHIBGHB/MAH254
nM 443. 243 557,579 444.28 2.71 116 L.5) -CaOH}
1-cycl opentyl-6-{(3.4- trans)-4-nethyl-1-p-
met hyl pyridin-4-- yl)methyl]pyrrolidin-3-yl]-

1, 5-di hydro-4H pyrazol opA— d] pyri mdin- 4-one 34.0 nM

392. 233" 620. 556

10

15

20

-81-

i(yg:/

Foillowing the prccedure for the preparation of 1- cyciopentyl-s -[(3,4-
trans)-4-methyl-1-(pyridin-3-yimethyljpyrrolidin-3-yl}-1 ,5-dihydro-4H-
pyrazolo[3,4-d)pyrimidin-4-one but substituting 6-((3,4-trans)-4—efhylp_yrrolidin-
3-yl)-1-isopropyl-1 H-pyrazclo[3,4-d)pyrimidin-4(5H)-one  and qu'inoxaline-e-
carbaldehyde provided the titie compound. 400 MHz *H NMR (CDCI3) § 10.83
(brs, 1H), 8.81 (s, 2H), 7.79 (d, J = 2.5 Mz, 1H), 8.15-7.92 (m, 3H), 4.99-4.82
(m, 1H), 3.98-3.86 (m, 2H), 3.35 (t J=8.7 Hz, 1H), 3.04 (d, /= 9.8 Hz, 1H},
2.92-2.91 (m, 1H), 2.61-2.57 {m, 1H), 2.25-2.2 (m, 1H), 2.02({ J=87 'Hz.-
1H), 1.64-1.52 (m, 1H), 1.50-1.45 (m, 7H), 0.91 (t, J = 7.5 Hz, 3H). MS:
(M™H myz = 418.1). |

EXAMPLE 47
i-cyclopentyl-68-{{35.45)-1-[(1, 3-dimethyl-1H-pyrazoi-5-yiimethyil-4-

methylpyrrolidin-3-yh-1.5- dihydroAH pyrazolo[3, 4-dipyrimidin-4-one
ﬂ&
/J—J

Following the procedure for the preparation of 1-cyclopentyi-6-[(3.4-
trans)-4-methyl-1-(pyridin-3-ylmethyl)pyrrolidin-3-yl]-1,5-dihyd ro-4H-
pyrazolo[3,4-d]pyrimidin-4-cne but substituting . 1-cyclopentyi-6-[(35,45)-4-
methylpyrroligin-3-yl]-1H-pyrazolo[3,4-]pyrimidin-4(5H)-one and 1,3-
dimethyl-1H-pyrazole-5-carbaldehyde provided the title compound. 400 MHz
*H NMR (CDCls) § 7.99 (s, 1H), 5.95-5.94 (m, T1H}, 5.14-5.08 (m, 1H), 3.87
(s, 3H), 3.81 (s, 1H), 3.66 (g, J = 14.5 Hz, 2H), 3.33 {1, /= 8.3 Hz, 1H), 3.03




393.32 2.04 117 6-[(34-trans)-1-(2-chloro-

6-f 1 uor obenzyl ) 4- nethyl pyrrolidin-3-y1)-1-

cycl opentyl-1. 5-di hydro- 4H pyrazol of 3, 4-
wagonwmmn 4-one 126 nM 429. 173 543. 951 43BCHIB2808401125g

1...... c 1-cycl opentyl-6-(3. 4-

trans) 1 (2, 3-. dinethyl benzyl) - 4-

nmet hyl pyrrolidin-3-yl]-1.5- dihydro-4H pyrazol of 3. 47

.d] primdin-4-one 74. nM 405. 253 519.57 408.32 2.9 -

119 , Sa( tf< _
-82-

(d, J = 8.9 Hz, 1H), 2.84-2.82 (m, 1H), 2.59-2.55 (m, 1H), 2.44-2.41 (m, 1H),
2.20-2.19 (m, 3H), 2.12-1.90 (m, 5H), 1.70-1.65 (m, 2H), 1.25-1.18 (m, 3H).

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

. EXAMPLE 48
5 1-cyclopentyl-6-[(38 48)-4-methyl-1-(4,5.6 7- tetrahvdropvrazolon Snalpvradm-

3.yimethyl) pyrrelidin-3-yil-1.5-dihvdro-4H. Dvra;o!o[3.4-d1pyr1m|d1n-4 -one

: 0
o
QG

Following the procedure for the preparation of %-cyclopentyl-6-{(3.4-
trans)-#-methyl-‘t-(pyri'din-a-ylmethyl)pyrrolidin-s-yl]-1 5-dihydro-4H-

10 pyrazolo[3,4-dlpyrimidin4-cne but substituting 1-cyclopentyl-6-[(35,48)-4-
methylpyrrolidin-S-yI]-1H-pyrazolo[3,4-d]pyrimidin-4(5H)—on'e, and 4,5,67-
tetrahydropyrazolo[1,5-a)pyridine-3-carbaldehyde provided the title
compound, 400 MHz *H NMR (CDCls) § 7.99 (s, 1H), 7.35 (s, 1H), 5.16-5.09
{m, 1H), 4.11-4.08 (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),
2.78-277 (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 49
1-cyclopentyl-6-{(385 48)-4-methyl-1-{(1.-methyl-1H-benzimidazol-2-

20  ylimethyllpyrrolidin-3-yl}-1 5-dihydro-4H-pyrazole[3 4-dlpyrimidin-4-cne
.




1-cycl opentyl-6-{(14- trans)-1-[2-
(di fl uoronet hoxy) benzyl |- 4- nethylpyrrolld|n411)
1. 5-di hydro-4H pyrazol o(34-d] pyrirnidin- 4-on

WOMOSIIRZE3 557. 522 444.28 2.82 WO

32. 8
PCTfmzoosmoms

2008/ 139293PCT/ 1B2008/ 001125 -135- 120 LIN

1-cycl opentyl-6-{(34 trans)-1-g2- ethoxypyridin-3-
yOnet hyl') - 4- net hyl pyrroddi n-3-0}- 1.5-di hydr o- 4H
pyrazol o[ 3. 4-dl pyrim dl n- 4- one 62.7 nM 422.243
650. 582 423.3 2.66 121

10

15

20

25

83-

Following the procedure for the preparation of 1-cyclopentyl-6-[{3,4-
tra ns)-4—methy|—1-(pyridin-S—ylmethyl)pyrro[idin—S-yl]-‘l ,5-dinydro-4H- '
pyrazolo[3,4-d]pyrimidin4-one but substituting 1-cyclopentyl-8-[(3S 4S)4-
methylpyrro!idin-3-yl]-1H-pyrazcIo{3,4—d]pyrimidin~4(5H)—one and 1-methyl-
1H-benzo[d]imidazote-2-carbaldehyde provided the title compound. 400 MHz
'H NMR (CDCl3) 5 7.98 (s, 1H), 7.73 (m, 1H), 7.35 (dd, J =71, 1.2 Hz, 1H),
7.28-7.21 (m, 2H), 5.13-5.09 (m, 1H), 4.11-4.06 (m, 2H}, 3.97 (s, 3H), 3.37 (t,
J = 8.3 Hz, 1H), 3.06 (d, J = 10.4 Hz, 1H), 2788-2.85 {m, 1H), 2.77-2.73 {(m,
1H), 2.18-1.82 (m, BH), 1'.70-1.6'6 (m, 2H), 1.21{(d, J= 7.1 Hz, 3H). MS:
(M°H m/z = 432.1).

: EXAMPLE 50
1-isopropyl-6-{(35.45 }-4-methyl-1-{(5-methylpyrazin- 2-yl\methyllpyrrolidin-3-

yi1-1.5-dihydro-4H-pyrazolo[3.4-dlpyrimidin-4-one

™
L

\/qu\j

Following the procedure for the preparation of 1-cyclopentyl-6{(3,4-
trans)-4-methyl-1-(pyridin-3-yimethyl)pyrrolidin-3-yll-1,5-dihydro-4H-
pyrazolo[3,4-dJpyrimidin-4-one  but  substituting 1-isopropyl-8-[(35,45)-4-
methylpyrrolidin-3-yl}-1H-pyrazolo[3,4-d}pyrimidin-4(SH)-one and 5-
methylpyrazine-2-carbaidehyde provided the title compound. 400 MHz H
NMR (CDCIl3) 6 11.4 (brs, 1H). 8.49 (s, 1H), 8.44 (s, 1H), 7.88 (s, 1H), 5.00-
4.93 (m, 1H), 4.00-3.97 (m, 1H), 3.78-3.67 (m, 1H), 3.33 (t, /= B.3 Hz, TH),

" 3.04 (d, J= 9.9 Hz, 1H), 2.85-2.82 (m, 1H), 2.65-2.61 (m, 1H), 249 (s, 3H),

2.48-2.41 (m, 1H), 2.13(t, J = 8.5 Hz, 1H), 1.46 (dd, J = 11.6,6.6 Hz, 6H),

1.17 {d, J = 7.05 Hz, 3H). MS: (M'"H m/z = 368.1).

EXAMPLE 51
6-{{38,48)-1-{cinnoh‘n—S-vlmeth_yI)-4-methy!pvrroiidin-ﬁ-yl]-1 -cyclopentyl-1,8-

dihydro-4H-pyrazolol3 4-dlpyrimidin-4-one




f--, (), ... _,. 1l-cyclopentyl-6-[(3.4

trens) 4- neth)4 1- (4,5,6,7- tetrehydropyrazol o[ 1, 5-

al ayridin-3- ylneth yl)pyrrotidin-3111 .
wolbo@@yRydr o- 41 pyrazol of 3. 4-dj pyri m di n- pdr060sRG1S

nM 421. 259 535.573 422.33 2.43 122 ' Ci b (.)

L0 -- - .A.,.i 1l-cycl opentyl-6-1(3.4-
trans) 1-(2. 3- dlhydro 1. 4- benzodi oxi n-6-yl met hyl) -
4- et hyl pyrrolidin-3-y11- 1.5-di hydro-4H

pyrazol o[ 3. 4-dj pyri m di n- 4-one 56.4 nM
-84~ '

o ’ .
oSS

Following the procedure for the preparation of 1-cyclopentyl-6-[(3,4-
trans)-4-methyl-1-( pyn’din-S-y!rﬁethyl]pyrrolidin-S-yi]—1 ,5-dihydro-4H-
pyrazolo{3,4-djpyrimidin-4-one but substituting 1-cyclopentyl-6-{(3S,45)-4-

5  methylpyrrolidin-3-yl]-1H-pyrazolo[3,4-¢]pyrimidin-4(5H)-one and cinnoline-3-

carbaldehyde provided the title compound, 400 MHz 'H NMR (CDCls) & 8.49

(d, J = 8.7 Hz, 1H), 8.16 (s, 1H), 8.01 (s, 1H), 7.83(d, J = 7.9 Hz, 1H), 7.83-

7.81 (m, 1H), 7.79-7.71 (m, 1H}, 5.16-5.09 (m, 1H), 4.47-4.44 (m, 1H),

4,35-4.32 (m, 1H), 3.48-3.45 {m, 2H), 3.10-3.07 (m, 1H.)_, 2.87-2.71 (m, 2H),

10  2.49-2.48 (m, 1H), 2.23 (m, 1H), 2.19-1.87 (m, SH), 1.73-1.63 (m, 2H), 1.22
(d, J=7.1 Hz, 3H). MS: (M'H m/z = 430.1).

EXAMFLE 52
(a) 1-cyclopentyl-6-[{3 4-trans)-4-{trifuoromethylpyrrolidin-3-yi-1H-

pyrazolo[3 4-d|9¥rimidin;4[5H)—one

Fig Y
éﬁg f
15 . ‘ : N
Fcllowing the procedure for the preparation of 1-cyclopentyi-6-[{35,45)-
4-methylpyrrolidin—s—yl]-‘lH-pyrazolo[S.4-d}pyrimidin-4{5H)-one but substituting
the B-{( 3,4-trans)-1 -benzyl-4-{triflucromethyl)pyrrolidin-3-yi]-1-cyclopentyl-1,5-
dihycro-4H-pyrazolo{3,4-d]pyrimidin-4-cne provided the title compound. 400

20 MHz ™H NMR (CD>OD) § 7.88 (s, 1H), 5.23 (m, 1H), 3.73 (m, 1H), 3.42(m,
2H), 3.10 (m, 2H), 2.18-1.92 (m, 7H), 1.75 (m, 2H), 1.23-1.19 (m, 3H),




435. 227 549.552 436.28 2.68 123 (.1
1-cycl opentyl-6-{(3.-4- trans)-1-041H i m dazo/ -
. 1-yOoenzyll-4- nethyl pyrrolidin-3-yl)-
wobofg@éRydr o- 4H pyrazol of 3, 4-dj pyri m di n- pdrme@s30:3
nM 443. 243 557.579 444.29 2.11 124 f) s(j\L
1-cycl opentyl-6-[(3,4- trans)-1-(2, 5-.
di chl orobenzyl )-4- nethyl pyrrolidin-3-yl)-1.5-
di hydr o- 4H pyr-azol o[ 3. 4- dj pyri m di n- 4-one 60 9 nM
445. 144 560. 406 446. 19
-85.

{b) 1-cvclupentyl'-s-m.4-tran$h1 -(guinoxalin-B-yimethyl})-4-
(trifluoromethyi)pyrrolidin-3-yl-1 5-dihydre-4H-pyrazolol3 4-d|pyrimidin-4-cne

(’@33 &\

Fellowing the procedure for the preparatlon of 1- cyclopentyl -6-[(3.4-
5 trans)—4-methyl-1-(pyndm—s-ylmethyl)pyrroIsdm-S-yI}-1-,S-dlhydro—4H-
pyrazolo[3,4-d]pyrimidin-4-one but substituting 1-cyclopentyl-6-[(3,4-trans }-4-
(trifluoromethyl)pyrrolidin-3-yi]-1H-pyrazolo[3,4-d]pyrimidin-4{5H)-one and .
quinoxaline—S-cérbaldehyde provided the titte compound. 400 MHz 'H NMR
(CDCls) 5 8.80 (s, 1H), 8.08 (d, J = 8.3 Hz, 1H), 7.99 (m, 1H), 7.86-7.83 {m,.
tH), 5.13-5.10 (m, 1H), 4.88 (s, 1H), 2.96-3.88 (m, 2H), 3.50-3.35 (m, 2H),
. 3.17 (t, J=8.9 Hz, 1H), 3.03-2.88 (m, 1H), 2.82-2.88 (m, 1H}, 2.79-2.75 {m,
1H), 2.11-1.90 (m, 6H), 1.71-1.65 (m, 1H).

EXAMPLE 83 _ _
1-cyclopentyl-6-{{3S 48)-4-methvi-1-{(2-methylpyrimidin-4-ylimethyilpyrrolidin-

15 3.yl-1,5-dihvdro-4H-pyrazolo[3 4-dlpvrimidin-4-one

] n
O 2

o,

Following the procei;'e for the preparation of 1-cyclopentyl-6-{(3,4-
trans)-4-methyl-1-(pyrid in;3—ylmethyl)pyrrotidin-S-yl]-1 ,S-dihydro-4H-

pyrazolo[3,4-d]pyrimidin-4-cne but substituting - 1-cyclopentyl-6-{(3S,4S)4-

20  methylpyrrolidin-3-yl]-1H-pyrazolo{3,4-d]pyrimicin-4(5H}-one _and 2-

methylpyrimidine-4-carbaldehyde provided the title compound. 400 MHz EE

NMR (CDCls) & 8.60 (d, J = 5.4 Hz, 1H), 8.03 (s, 1H), 7.24 (s, 1H), 5.18-5.10

(m, 1H), 3.97-3.84 (m, 1H), 3.72-3.68 {m, 1H), 3.40 (1, J= 8.3 Hz, ‘iH.), 315

10




2.92 WO 2008/139293PCT11112008/ 001125 -13 6- 125 'a'

-, % )-t b N-%(Y] ..,,---..t.--
1-cycl opentyl-6-[(3.4- trans)-1-(4-nethoxy- 3-

dgenzyl) - 4- nethyl pyrrolidin-3-yl]- 1p&ras2008/001125

“mg§ﬁ€%r0;4kkpyrazol0[3.4- di pyri m di n-4-one 55.2 nM
421. 248 535.569 422.31 2.89 126 gi)
1-cycl opentyl-6-[(3.4- trans)-1-(2, 3-di hydro-1-
benzof uran-7-yl met hyl ) - 4-met hyl pyrrolidin-3-yl]-
1. 5-di hydro-4H pyrazol o[ 3, 4-d] pyri ndi n- 4-one 88.7

nM

10

15

20

-86-

(d, J= 9.5 Hz, TH), 2.89 (m, 1H), 2.73 (5, 3H), 2.68-2.63 (m, 1H), 2.53-2.47
(m, 1H), 2.15-1.89 (m, 7H), 1.74-1.65 (m, 2H), 1.21(d, J=7.1 Hz, 3H). MS:

{M*H m/z = 384.1).

EXAMPLE 54
1-cvclopentyl-S—[(BS,4S)-1-{f2-1d|'methv!amino)ovrimidin—zl-vl}methvl}-tl-

methylpyrrolid in-3-yN-1 5-dihydro-4H-pyrazolo[3 4-dloyrimidin-4-one

20

Following the proced\ure for the preparation of 1-cyclopenWI—6-L(3,4— o
t_rans)-4-methyl-1-(pyridin-S-y!methyl)pyrrolidin-3-yf]-1 5-dinydro-4H-
pyrazolo{3,4-dlpyrimidin-4-one but substituting 1-cyclopentyl-6-[{35,45)-4-
methylpyrrolidin-3-yl]-1 H-pyrazolo[3,4-d]pyrimidin-4(5H)-one and 2-
(dimethylamino)pyrimidine-4-carbaldehydeprovided the titte compeund. 400
MHz 'H NMR (CDCls) § 8.24-8.21 {m, 1H), 8.00-7.99 (m, 1H), 6.52-6.50 (m,
1H), 5.13-5.10 (m, ‘fH'),‘3.72-3.88 (m, 1H), 3.56-3.52 {m, 1H), 3.46-3.40 (m,
3H), 3.17-3.11 (m, 7H), 2.84-2.82 (m, 1H), 2.64-2.60 (m, 1H), 2.44-2.38 (m,
1H), 2.06-1.92 (m, 5H), 1.66-1.85 (m, 2H), 1.20-1.16 (m, 3H). MS: (M'H

miz = 423.1).

EXAMPLE 55 ‘ ,
(a) 1-cyclopentyl-8-] (3.4-trans)-4-cyclopropylpyrrolidin-3-yll-1H-pyrazolo[3,4-

dipyrimidin-4({5H)}-one

Wi
!

Following the procedure for the preparation of 1-cyclopentyl-6-[{(35,45)-
4-methylpyrrolidin-3-yi]-1H-pyrazolo[3 4-djpyrimidin-4(5H)-cne but substitgting :
6-[(3,4-trans)-1-benzyl-4-cyclo pro_pylpyrrol'idin-s-y[]-1 -cyclopentyl-1,5-dihydre-



419. 232 533.553 420.31 2.75 127 .2\, (
1-cycl opentyl-6-1(3.4- trans)-1-(2.3-
di fl ucrobenzyl)-4- nethyl pyrrolidin-3-yl1l-1.5-
wo Bbyds03 4H pyrazol o] 3. 4- di pyri mi di n- 4- onBCHIB2PSANI2S
413. 203 527.496 414.28 2.73 128 11lig "' b :
1-cycl opentyl-61(3.4- frens)-1-(5-flucro-2-
met hcxybenzyl) - 4- net hyl pyrrolidin-3-A-1.5-
di hydr o4H pyrazol o[ 3. 4- d] pyri m di n-4-one 709 nM
425. 223 539. 532 426. 29 '

-B87-

4H-pyrazole[3,4-d]pyrimidin-4-one provided the title compound. 400 MHz 'H
NMR (CDCl3) 5 8.08-7.94 (m, 1H}, 5.17-5.10 (m, 1H), 3.38-3.34 {m, 1H),
3.29-3.28 (m, 2H), 3.17-3.14 (m, 1H), 2.13-1.91 (m, 7H), 1.78-1.67 {m, 3H},
0.82 (m, 1H), 0.47-0.44 (m, 2H), 0.13-0.08 {m, 2H). MS: (M*H m/z = 314.2).
{b) 1-cyclopentyl-6-{(3 4-trans)-4-cyclopropyl-1-[(5-methylpyrazin-2- -
yimethyllpyrrotidin-3-yl}-1,5-cihydro-4H-pyrazolo[3 4-d]pyrimidin-4-one

2o
e

Following the procedure for the preparation of 1-cyclopentyl-6-[{35,45)-
4-methylpyrro}idin-S—yI]-1H-pyrazcIo[3,4—d]pyﬁmidi’n-4(5H}-one but substituting
10  1-cyclope ntyl-6-{(3,4-trans)-4-cyclopropylpyrrolidin-3-yl}-1 H-pyrazolo[3.4-'
dJpyrimidin-4(§H)-one and 5-methylpyrazine-2-carbaldehyde provided the titie
compound. 400 MHz 'H NMR (COCl3) 8 8.52 (d, J = 0.8 Hz, iH), 8.46 (s,
1H), 8.00 (s, 1H), 5.14-5.10 {m, 1H), 4.04-4.01 (m, tH), 3.78-3.75{m, 1H),
3,35 {t, J = 8.7 Hz, 1H), 3.15-3.08 (m, 2H), 2.66-2.64 (m, 1H), 2.52 (s, 3H),
15  2.38 {t, J = 8.7 Hz, 1H), 2.11-2.01 (m, 3H), 1.96-1.81 {m, 2H), 1.73-1.65 (m,
2H), 1.24-1.20 (m, 1H), 0.59-0.83 (m, 2H), 0.53-0.48 (m, 2H), 0.23-0.11 (m,
2H). MS: (M*H m/z = 420.1).

ey

N

EXAMPLE 56
1-cvc|opentv1-6 [{3.4- trans)~4 cyclopropyl-1-{guinoxalin-6- y!methyl}pvrrohdm-

20  3-yl]-1,5- dshydro-4H -pyrazelo[3.4-dlpyrimidin-4-one

Ebdﬁw

Fellowing the procedure for the preparation of 1—cyc|opentyl 6-[(3S,48)-
4-methyipyrrolidin-3-yi]-1H-pyrazolo[3,4- -d]pyrimidin-4{SH)-one but substituting
1-cyclope nty!—G-{(S,4-trans)-4-c_yclopropy[pyrroIid_irs-S—yi}-‘I H-pyrazolo[3,4-




2.8 129 .../ .../ r.)) 1l-cyclopenty-6-[(3,4-

trans)-1-(2-fluoro-4- nethoxybenzyl)- 4-

nmet hyl pyrrolidin-3-yl]-1.5- dihydro-4H pyrazol o[ 3. 4-
waodopsyrsba9s di n- 4- one 71. 8 nM 425. 223 539. 532rduB2@8/00117%5

130 szf' 1-cycl openlyl-6-[(3.4- trans)-1-(3-tluoro-4-

nmet hyl benzyl j -4- nethyl pyrrolidin-3-yl1-1.5-

di hydr o- 48- pyrazol o[ 3. 4- d] pyri m di n-4-one 60.0 nM

409. 228 523.533 410.28 2.87

-88-

d]pyrimidin-4{5H)-one and quinoxaline-s-carbaIdehyde provided the title
compound. 400 MHz 'H NMR (COCls) § 8.82 (s, 2H), 8.14 (d, J = 8.7 Hz,
1H), 8.00 (s, 2H), 7.96-7.94 (m, 1H}, 5.16-5.09 (m, 1H), 3.88-3.85 (m, 2H),
3.35 (t, J = 8.3 Hz, 1H), 3.15-3.08 (m, 2H), 2.70 (m, 1H), 2.27 {(m, 1H),

5 2.15-1.88 {m, 6H), 1.?4-1.62 {m, 3H), 0.91-0.87 (m, 1H), 0.55-0.47 (m, 2H),
0.21-0.09 (m, 2H). MS: (M'H m/z = 456.1).

EXAMPLE 57
1-cyclopentyl-6-[{3.4-trans)-4-cyclopropyi-1-methylpyrrolidin-3-vil-1,5-dihydro-

4H-pyrazolo[3 4-dipyrimidin-4-one

10 Foliowing the procedure for the preparation of 1-cyclopentyl-6-[(35,4S}-
4-methylpyrrolidin-3-yi]-1 H-pyrazolg[3,4-d]pyrimidin-4{5H)-one but substituting
1-cyclopentyl-6-[(3,4-trans)-4-cyclopropylpyrrolidin-3-yl}-1H-pyrazelo[3,4-
dlpyrimidin4(5H)-one and formaldehyde provided the title compound. 400

15  MHz 'HNMR(CDCh) 8 8.01 (s, 1H), 5.18-5.11(m, 1H), 3.31(d, J=8.7 Hz,
1H), 3.14-3.13 (m, 1H), 3.06 (d, J = 9.9 Hz, 1H), 2.57 (m, 1H), 2.43 (s, 3H),
2.14-1.91 (m, TH), 1.75-1.64 (m, 3H), 0.81-0.82 (m, 1H), 0.53-0.50 {m, 21},
0.20-0.14 (m, 2H). MS: (M*H m/z = 328.2).

EXAMPLE 58
20 6-[{3.4-trans)-1-benzyl-4-methvipyrrolidin-3-vi-1-ethyl-1.5-dihydro-4H-

pyrazolef3. 4-dlpyrimidin4-cne

®

/

Faollowing the procedure for the preparation of 8-{(3 4-trans)-1-benzyl-
4-methylpyrrolidin-3-yi]-1-(2-methoxyphenyl)-1 ,5-dihydro-4H-pyrazolo{3,4-r



WD 2008/ 139293PCT/ 1B2008/ 001125 - 137 131 .
y.-rCt----, ,x QV1/4--,/ - "--) -- " ...,
- 1-cycl opentyl 6-{(3. 4- trans)-4-rrethy| 1- f(2-
wamepd/ap9293 3- t hi azol - 5- yurnet hyl | pyrrol i di nPEI/B008/001125
1. 5-di hydro-411- pyrazolo[ 3, 4-al pyrimdin- 4-one 41.9
nM 398. 189 512. 557 399.23 2.32 132 's it _/,..,
[.> " .. V.- . "-m. , %) C,-) ,.......... - (...

—--(t

-89-

d] pyrimidin4—ohé but substituting 5-amino-1-ethyl-1H-pyrazole-4-
carboxamide provided the titfe compound. 400 MMz "H NMR (CDCls) & 8.02
(s, 1H), 7.42-7.27 (m, 5H), 4.38-4.30 (m, 2H), 3.83-3.80 (m, 1H), 3.63-3.59
(m, 1H), 3.49-3.35 (m, 1H), 299 (d, J = 10.3 Hz, 1H), 2.83-2.80 (m, 1H),

5 2.55.2.50{m, tH), 2.44-2.378 (m, 1H), 1.95-1.80(m, 1H), 1.47 {t, J=7.1 Hz,
3H), 1.22 {t, J= 10.3 Hz, 3H}). MS: (M*H m/z = 338.1).

EXAMPLE 59
{a) B-{(35,4S5)4-ethylpyrrotidin-3-yl)-1-isopropyl-1H- pyrazolo[3, 4-dlpvnm|d|n-

4{5H)-one.

Following the procedure for the preparation of 1-cyclopentyl-6-[(35,48)-
4-methylpyrrolidin-3-yl]-1H-pyrazolc|3,4-d]pyrimidin-4{5H)-one but substituting
6-[(38,48)-1-benzyi-4-ethylpyrrolidin-3-yl}- 1-isopropyl-1,5-dihydro-4H-
pyrazolo[3,4-dlpyrimidin-4-one provided the titte compound. 400 MHz ‘H
15 NMR (CD:;OD) 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), 1.48 (dd, J
= 6.6, 1.7 Hz, 6H), 0.97 (t, 4 = 7.5 Hz, 3H). MS: (M’H miz = 276.1).

(b}  B-{({3.4-trans)-4-ethyl-1-{{2-methvlpyrimidin-5-ylimethyllpyrrolidin3-yl}-1-

10

isopropyi-1 ,5~dihvdro~4H—pvraZoIe[S.4-dlgyrimidin-4-one

A “"*;/ \,/ \,
Following the procedure for the preparation of 1-cyclopentyl-6-[(35,4S)-

4-methylpyrrolidin-3-yl}-1H-pyrazelo[3 4-d]pyrimidin-4{5H}-one but substituting
6-((3S,45)-4-ethylpyrrolidin-3-yf)-1-isopropyl-1 H-pyrazelo[3,4-d}pyrimidin-

20



1-cyclopentyl-6-j(3.4- trans)-1-[(4-isopropyl -

1. 3-thiazol -2-yGQrnethyl |- 4-rnethyl prolidin-3-yl}-

1. 5-di hydro-4H pyrazol of 3, 4-dl pyrim din- 4-one 37.5
woNbshdfe22 540. 811 427.28 2.83 133 '. 2.4 \ pCrmazens/oltzs)

... 4, ...t., 1l-cyclopentyl-6-{(3.4-

trene)-1-((1.3-di nethyl- 1H pyrazol-5-trOrnethyll -

4-met hyl pyrrolitlin-3-yl1l). 1,5-dihydro-4H

pyrazol o[ 3, 4- 1pyri mi di n- 4-One 33.7 nM 395. 243

509. 535 398.31 2.35 134 '

-90-

4(5H)-one and 2-methylpyrimicine-5-carbaldehyde proirided the title
compound. 400 MHz '"H NMR (CDCls) & 10.8 (brs, 1H), 8.62 (s, 2H), 8.01 (s,
1H), 5.00-4.93 {m, 1H), 3.66 (s, 2H), 3.25-3.20 {m, 1H), 3.02(d, /= 8.9 Hz,
1H), 2.85-2.92 (m, 1H), 2.70 (s, 3H), 2.62-2.58 {m, 1H), 2.28-2.23 (m, 1H),

5 1.88(t J=87Hz, 1H), 1.62-1.52 (m, 1H), 148 (1 J= 6.6 Hz, BH), 1.46-
1.42 (m, 1H), 3.08 (t, J = 7.5 Hz, 3H). MS: {M"H m/z = 382.2).

EXAMPLE 60
(a) 1-(tetrahydro-2H-pyran-4-vlihydrazing
‘ HI;N\NH

10 : Ta a solution of tetrahydropyran-%—one (71.6 g, 715 mmal) in methanol
" (2 L) was added tert-butyli:arbazate (100 g, 758 mmol) at ambient temp.” The
mixture was stired at ambient temp for 20 h, The reaction mixture was
concentrated under reduced pressure to dryness to afford a white solid (154
g). To a suspension of the white solid (154 g. 715 mmol) in water {1 L) was
15 added acetic acid (500 mL, 8.73 mal) and the mixture was stirred for 30 min to
get a clear solution. To this sclution, solid NaCNBH3 (44.5 g, 708 mmol) was
added portion-wise. The mixture was stirred at ambient temp for 2 h. The
mi#ture was then transferred 1o a 12 L flask, cooled to 0 *C, and quenchéd
with TN NaOH {8.73 L, 8.73 mol). The mixture was extracted with CH,Clz (3 x
20 31) and dried over Na;SQ.. The organic layer was filtered and concentrated
to afford a white solid {164 g, contains ~15% of N-acetyi-N'-Boc-hydrazine
derivative). Chromatography [silica, ethyl acetate/MeOH (95:5] gave 84 g of
80% pure boc-hydrazine. A soluticn 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, $8%). 400 MHz 'H NMR (DMSOQ) & 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, ZH).

MS: (M+H mvz = §17.2). ' '



"---.C.) .C 2rry; ..---y-C _

1-cycl opentyl-6-[(3.4- trans)-1-(2.3-difluorc-4-

nmet hyl benzyl)-4- met hyl pyrrolidin-3-y1]-1, 5-
waltobs/39298 4H- pyr azol o/ 3. 4- d) pyri m di n- 4- onBCOEB28084AA125

427.218 541.523 428.29 2.89 135 Nr- s ; (_\

1-cycl opentyl-6-f.(3A- trans)-4-nethyl-1, a6-

(1H pyrazol -1-y1l) pyridin- 2-yl]nethyl}pyrroliclin-3-

yl J- 1. 5-di hydro-4H - pyrazol o(3. 4-dj pri m di n- 4-one

91.6 nM 444.239 672.592 445.3 2.59

-01-

(b} 5-amino-1—(fetrahydro-ZH—pyran-4-vI)-1 H-;Jvfazo?e-4—c;arbonitrife '

I}

To a mixture of 1-{tetrahydro-2H-pyran-4-yl)hydrazine di-hydrogen
5 chloride (18g, 86 mmol) in 200 mL of EtOH was added EtsN (30g, 40 mL, 288
mmol) at 6°C (ice bath). The resulting mixture was stirred for 1 h, then a

L]

solution of 2-(ethoxymethylene)malononitriie (12 g, 86 mmol) i 100 mL of
EtQH was added slowly to keep the reaction temp below 5 °C. This mixture
was stirred at ambient temp ovemight and then heated to reflux for 2 hr. After-

10 removal of the solvent under vacuum, the residue was washed with 300 mL of
water. The solid was collected, washed with additional 200 mL of water, 200
mL of 1:1 of hexane and ether, dried to give 17 g of yellow solid. 400 MHz 'H
NMR (CDs0OD) 6 7.71 (s, 1H), 4.28-4.21 (m, 1H), 4.02 (dd, J = 11.6, 4.6 Hz,

2H), 3.28( J= 1.7 Mz, 2H), 2.12-2.02 (m, 2H), 1.80-1.76 (m, 2H). MS:

15 . (M°H m/z = 193.1). - '

(¢) 5-amino-1-(tetrahvdro-2H-pyran-4-yl)-1H-pyrazole-4-carboxamide

5

A stirred solution of 5-amino-1-(tetrahydro-2H-pyran-4-yi}-1H-pyrazole-
4-carbonitrile (~228 mmol) in ethanal (300 mL) was treated with 35% aqueous

20  H,0: (100 mL) followed by aqueous ammonia (30C mL). The reaction mixture
was stirred for 48 h at ambient temp and then quenched with aq saturated
sodium thicsulfate (800 mL) and concentrated under reduced pressure to
remove most of the ethanol. The resulting solid was remoﬁed 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% vyield for 2 steps). 400 MHz 'H NMR




136 . h"It >=tr "\---\ N S I )
1-cycl openty1-6-1(3.4- trans)- 4 met hyl 1-(4-
nmet hyr benzyl ) pyrrolidin- 3-yl1)-1.5-di hydro-4H
wPNbaBedee[ 3. 4-dl pyrimelin- 4-one 132 nM 38CT/BB708/001125
505. 543 392.31 2.81 WD 2008/ 139293PCT/ 1B2008/ 001125
-138- 137 7 L) c....) e"--..... --xx.T.,-" ,....)ce
1-cycl opentyl- 643, 4- trans) 4- et hy1l- 1- ( 2-
napht hyl met hy) pyrrolidin -3-yl]-1.5-di hydro-4H
pyrazol o[ 34-d] pyrimdin- 4-one 54.5 nM

.92

{CD30OD) & 7.67 (s, 1H), 4.27-4.21(m, 1H), 4.03 (dd, J = 11.6, 4.6 Hz, 2H), o
3. 28 (t, J= 1.7 Hz, 2H), 2.14-2.04 (m, 2H), 1.81-1.78 (m, 2H). MS: (M™H -
miz = 382.2).
(d) 6-[(34-trans)-1-benzyl-4- methvlpyrrondln 3-yll-1-(tetrahydro-2H-pyran-4-

5 yN-1.5- dlhvdro-4H-EyrazolQ[3 4-dlpyrimidin-4-one

?@9

To a mixture of 5-amino-1-(tatrahydro-2H-pyran-4-yl-1H-pyrazple-4-

carboxamide (6.0 g, 28.54 mmol) and (34-trans)-methyl 1-benzyi-4-

10  methylpyrrolidine-3-carboxylate (13.3 g, 57.08 mmol) was added molecular
sieves (pellets). To the stirred mixture was added a 1.0 M solution of -BuOK

in THF {57.1 mi, 57.08 rhmol) and the resulting mixture was heated_at reflux

under an atmosphere of nitrogen with vigorous stirring overnight. Analysis of
the reaction mixture by LC/MS indicated consumption of the starting material.
15 The 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 conceﬁtrated under reduced pressure. The remainder was_partitioned.
bstween c_:chlz and H:O and the agueous and organic layers were
separated. The aqueous phase was exiracted with CH.Clz (1 x) and the
20 combined organic extracts were dried over Na,SQ, filtered and conbentrated
under reduced pressure. The remaining residue was purified by
chromatography (silica gel, 1 % EtiN in EtOAC) to afford the title compound
(784, 70% yield) as an off-white solid. 400 MHz 'H NMR (CDCls) 5 8.02 (s,
1H), 7.38-7.25 (m, €H), 4.834.75(m, 1H), 4.14-4.09 (m, 2H), 3.82 (m, 1H),
25 3.62-3.54 (m, 3H), 3.39-3.37 (m, iH), 3.00 (m, 1H), 2.83 (m, 1'H), 2.66-2.27
(m, 4H), 2.10-1.83 (m, 3H), 1.20(d, J = 6.6 Hz, 3H). MS: (M'H miz = 394.2).



427.237 541.576 428.3 2.97 138 \---/

1- cycl opent y1- 6- ((3.4- trans)- 1- R2- et hoxypyndl n- 3-

yl)methyl | -4- methyl pyrrolidin-3-yl)- 1.5-dihydro-4H
wWQuprsiBelss| 3, 4-d] pyri m di n- 4-one 47.7 nM 4@ST/ERp08/001125

536 555 409.29 2.5 139 ).> 1-cycl opentyl-6-((34-

"trans)-1-(2- ethoxybenzyl)-4-

met hyl pyrrolidin-3-ylj-1.5- dihydro. 4H-pyrazo| o( 3. 4-

d) pyrimdin-4-one 97.5 nM 421. 248 535. 569 422. 33 ,

.93

EXAMPLE 61
6-1(35.48)-1 -benzyl—zl-methylpvrro!idin-S-VH-‘!-(tetrahydrq-ZH-pyran-4-vl)—1’,5— -

dihydro-4H-pyrazole[3.4-dpyrimidin-4-one
0

5. The racemate of Example 60 was separated on Chiralcel OD-H chiral
HPLC column, Mobile Phase 70/30 Heptana/EtOH, Tr = 11.465, to previde
the enantiomer. 400 MHz H NMR (CDCIs) § 8.02 {s, 1H), 7.38-7.25 (m,
6H), 4.82-4.76 (m, 1H), 4.14-4.09 {m, 2H), 3.82-3.79 (m, 1H), 3.62-3.54 (m,
3H), 3.37(d, J=8.7 Hz, 1H), 3.00(d, J=9.8 Hz, 1H), 279 (dd, J = 6.3, 2.5 7

10 Hz, 1H), 2.52-2.48 (m, 1H), 2.42-2.30 (m, 3H), 1.94-1.82 (m, 3H), 1.20 (d, J
= 6.6 Hz, 3H). MS: (M'H m/z = 384.2).
EXAMPLE 82
(a) {3,4—transi-ethyl-1-benzvl-4~{2,2,2-triﬂuoroethvI}Dyrrolidine-3-carboxylate
L
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-
trifluoropent-2-enoate provided the title compound. 400 MHz 'H NMR (CDCl)
5 7.32-7.2% (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), 2.24-2.16 (m, 1H), 1.27-1.22 (m, 3H), 0.88-0.85

20 (m, tH).
{b) B-[{3.4-trans)-1-benzvl-4-(2,2,2- tnﬂuoroethvl)pyrrol|d|n -3-yl]-1-cyclopentyl-

1.5-dihydro-4H-pyrazolel3.4-dIpyrimidin<4.ong




2.88 140 A ? 1-cycl opentyl-6-((3A-

trans)-4-nmethyl-1-[4-(1H 1,2A-triazol-1-

yl)benzyl] pyrrolidin-3-yl)- 1,5-di hydro-4H
wOoRgIsa3ePH (3, 44) pyri mi di n- 4-one 26. 8 nM 44RCTHHG008/001125

558.567 445.3 2.42 141 \-t' Ci , 1 :-...... "-V A 2
1-cycl opentyl-6-1(3.4- trans)-1-(3-nethoxy-4-.
nmet hyl benzyl)-4- met hyl pyrolidin-31-1 - r8, 5-

di hydr o- 4H pyrazol o[ 3. 4- cil pyri m di n-4-one 53.1 nM
421. 248 535.569 - 422.3
.04-

Following the procedure for the preparation of 8-[(3,4-trans)-1-benzyl-
4-methylpyrrolidin-3-yl]-1-(2-methoxyphenyl)-1,5-dihyd ro-4H-pyrazoto[3,4-
d)pyrimidin4-one but substituting S-amino-‘!-cyclogentyl-‘tH-pyrazole—4-.

5 carboxamide and (3,4-trans)-ethyl-1-benzyl-4-(2.,2.2-'trif|uoroethyl)'pyrrozi‘diné-
3-carboxylate provided the tifle compound. 400 MHz 'H NMR (CDCls) § 8.02
(s, 1H), 7.36-7.26 (m, 5H), 5,12-5.08 (m, 1H), 3.85-3.81 (m, 1H), 2.60-3.57
_ {m, 1H), 3.42 (t, J = 8.3 Hz, 1H), 3.02-2.96 (m, 2H), 2.64 (m, 1H), 2.53-2.44
(m, 2H), 2.34-1.89 (m, BH), 1.81-1.62 (m, 4H). '
10 ' . EXAMPLE 63
(a) 1-(4.4-difluorocyclohexyihydrazine

u;.'\xﬂ

To & solution of 4,4-diﬂuorocy;!oh;xanot (0.8g) in toluene was added
triphenyl 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 HCI in dioxane (4M,
13 mL) was added. The reaction mixture was stirred for 3 h and concentrated.

The reaction mixture was partitioned between water and ethyl acetate. The
layers were separated and the agueous layer was extracted 3x with ethyl
20 =zcetate.. The organic layer was dried with magnesium sulfate, filtered and
concertrated. The title compound was used without purification in the
preparation of 5-amino-1-(4,4~diﬂuorocyciohexyl)-1H-pyrazole—4—carb_0nitriie.

400 MHz 'H NMR (CD,CD) § 2.15-2.07 (m, 4H), 2.00-1.81 {m, 2H), 1.68-

1.58 (m.2H). (M"H m/z = 279.0}.



2.94 WO 2008/ 139293PCT/ 182008/ 001125 -139- 142 'as
rnod' .7) 1-cyclopentyl-61(3,4- trans)-4-nmethyl-1..(1-
- naphthyl nethyl)pyrrafidin -3-yl11-1.5-di hydro-4H
woyssazabo[ 3. 4-d] pyrimdin- 4-one 47.5 nM mmmsmnzs
541.576 428.3 2.93 143 at' e /[ i \."'r --" >
-,3 L ' 1 eCrs 1- cyclopentyl 6((3.4-

trans) 1- (3-fluoro-4- nmethoxybenzyl)- 4-
-g5.

) S-aminc-1-(47,4-diﬂuorocvclohexxﬁl)-1H-pvrazdle-A-carbcnitrile

NE, )
H
o,

H

F
¥

Following the procedure for the preparation of 5-amino-1-(2-
methoxyphenyl)-1H-pyrazole-4-carbonitrile but  substituting 1-{4,4-
5 difluorocyclohexylihydrazine providéd the title compound. 400 MHz B NMR
(CDCls) 8 7.5(m, 1H), 3.90 (m, 1H), 2.40-1.00 {m, 8H).
(¢) 5-aming-1-(4.4-difluorocyelohexyl)-1H-pyra zole-4-carboxamide

Following the procedure for the preparatmn of S-aminc-1-(2-

10 methoxyphenyl)-1H-pyrazote-4-carboxamide but substituting S- am|n0-1u{4 4-
difluorocyclohexyl)-1H-pyrazole-4-carbonitrile  provided the title compound.

400 MHz "H NMR (CD3;0D) § 8.01(s, 1H), ,4.1'9 {m, 1H), 2.22-1.80 (m, 8H).

{d} 6-1(3 4-trans)-1-benzyl-4-methylpyrrotidin-3-yi}-1-(4 4~difluorocyclohexyl)-

, 1,5—dihvdro-4H-pvrazblo[3,4-dlpyrimidin~4-one
. g o

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

4-methy|pyrrc_>lid in-3-yl}-1-(2-methoxyphenyl)-1,5-dihyd r_o-4H-pyrazo[o[3,4-
dipyrimidin4-cne but substituting 5--amino-1-(4-,4-diﬂuorocyclohz_exyi)-‘lH-
pyrazole-4-carboxamide provided the title compound. 400 MHz 'H NMR



met hyl pyrrolidin-3-y11-1.5- di hydro-4H pyrezol of 3. 4-

cfjpyrindinal-one 35.1 nM 425. 223 539. 532 426. 29

2.73 144 1. r 1-cyclopentyl-6-[(3.4- trans)-1-(2.5-
woktesatdrexybenzyl) - 4- net hyl pyrrol i di n- 3- y1RCTIIB2008/001125

di hydr o- 4H pyrazol o[ 3. 4- dl pyri m di n-4-one 99.6 nM

437.243 551.568 438.29 2.79 145 L''s 2-C

\ --). " O ¢,) -G 1-cyclopentyl-6-U3. 4-

trans) 4- et hy1- 14(5 met hyl i soxazol - 3-

Anet hyl j pyrolidin-3-yl)-

-9B-

(CDCly) § 8.00 (s, 1H), 7.40-7.25 (m, 5H), 4.73-4.67 (m, 1H). 3.85-3.82 (m,
1H), 3.64-3.61 (m, 1H), 3.38 (t, J = 8.7 Hz, 1H), 3.00 (m, 1H), 2.83 (m, 1H),
2.56-2.52 {m, 1H), 2.43-2.25 (m, 5H), 2.04-1.90 (m, 5H}, 1.20 (d, J=7.1 Hz,
3H). MS: {(M"H miz = 428.1).

5 EXAMPLE 64
(a) S-amino-1-(2.2, 2-trifluoroethyl)-1H-pyrazole-4-carbonitrile

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

methoxyphenyl)-1H-pyrazole-4-carbonitrile but
400 MHz 'H NMR

10 triflucroethyl)hydrazine provided the title compound.
(CDCl3) 8 7.60 (s, TH), 4.58 (m, 2H), 4.40 (brs, 2H).
(b) 5-amino-1-(2.2.2-trifluorcethyl)-1 H-pyrazole-4-carboxamide

S

HN NL
CF,
Following the procedure for the preparation of "5-amino-1-(2-
15  methoxyphenyl)-1H-pyrazole-4-carboxamide but  substituting 5-amino-1- -
(2.2,2~triﬂuoroethyt)-1 H-pyrazole<4-carbonitrile provided the title ccmpound.
400 MHz "H NMR (DMSQ) 8 7.75 (s, 1H), 7.30 (brs, 1H), ©.78 (brs, 1H) 6.58

(m, 2H), 4.88 (m, 2H).
(c) 6-[(3.4-trans)-1-benzyl-4- methv!pyrrohdm 3-yll-1-(2,2 2-triflucroethyl)-1,5-

20 dihvdro-4H-pvrazo!q[3.4-d]ovnm1d|n-4-.one]
Goz;

oD
o8
. F F -
Following the procedure for the preparation of 6-[(3,4-trans)-1-benzyl-
4-methylpyrrolidin-3-yl]-1-{2-methoxyphenyl)-1 S-gihydro-4H-pyrazolo{3,4-



1.5-clihydro-4H pyrazol o[ 3, 4-di pyri-m di n- 4 one 77.4
nM 382. 212 496.492 383.27 2.5 146 atv %-..".C. ..1
- .t (% 1-cyclopentyl-61(3.4- trans)-1-(2-fluoro- 6-
wormeashiosegbenzy1) - 4- net hsl pyrrol i di n- 3-y1] - B¢BIB2008/001125
di hydro-411- pyrazol o 3, 4- df pyrim din-4.one 165 nM
425. 223 539.532 426.29 2.76 147 ,s \-% Cy) ,e?K
1-cycl opent yk6i (3.4- trans)-1-(2, 4-

.97-

d]pyrimidin-4-one but substituting 5-am£no-1-(_2,2,2-triﬂuorcethy!)-_1H-pyrazole‘-_
4-carboxamide provided the title compound. 400 MMz 'H NMR (CDCl3) &
-8.15 (s, 1H), 7.59-7.57 (m, 2H), 7.44-7.41 {m, 3H), 4.96-4.88 (m, 2H), 4.22-
4.11 (m, 2H), 3.57-3.37 (m, 4H), 2.85 (m, 2H), 1.26-1.23 (m, 3H). MS: {(M'H

5 m/z=382.1).

EXAMPLE 65
1-isopropyl-6-{({38,45)-4-methyi-1-{1.5- naphth_yndm-4-ylmethvljpvrrohdzn 3-yil-

1.5-dihydro-4H- pyrazolojs Mﬂpvnm:dm-d, one

olcf%

10. Following the procedure for the preparation of 1-cyclopentyl-6-[(3,4-
trans)-4-methyl-1-(pyridin-3-yimethyl)pyrrelidin-3-yl]-1,5-dihydro-4H-
pyrazo!o[3.,4—d]pyrimidin-4-one but substituting 1-isopropyl-6-[(35,48)-4-
methylpyrrolidin-3-yl]-1 H-pyrazclo[3,4-d]pyrimidin-4{5H)-one and = 1,5-
naphthyridine-4-cartaldehyde provided the title compound. 400 MHz 'H NMR

15 (CDCls) & 8.08-9.08 (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), 5.00-4.86 {m, 1H), 4.56-4.53 (m,
1H), 4.33-4.29 (m, 1H), 3.34 (t, J=8.3 Hz , 1H), 3.19 (d, J=9.5 Kz, ‘iH),
2.91-2.82 (m, 2H), 2.47-2.43 (m, 1H), 212, J=83Hz, 1H), 148 (dd, J=
9.9, 6.6 Hz, 6H), 1.18 (d, J=7.1 Hz, 3H). MS: (M*H m/z = 404.2).

20 EXAMFPLE 66 _
1_isopropyl-6-[{38.45)4-methyi-1-(1.8-naphthyridin-4-yimethyl\pyrrelidin-3-vil- -

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

e

=

N



di I | uorobenzyl)-4. nmethyl pyrrofidin-3-y11-1.5-
di hydro-411-pyrazol o[ 3, 4- d] pyrim di n-4-one 79.8 nM
413. 203 527.496 414.28 2.72 WO

WROTB989293PCT/ 1B2008/ 001125 - 140- 148 ' aPFT/AB2008/001125
1-cycl opentyl-6-[(3.4- trans)-1-(4-fluoro-3-
rnet hoxybenzy94- net h34pyrrolidin-3-0]-1,5.
di hydr o4H pyrazol o[ 3, 4- cil pyrim din-4-one 36.0 nM
425 223 539.532 426.29 2.79

10

15

20

25
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Following the procedure for the preparationrof 1-cyclopentyl-6-[(3.4-
trans)~4—methyl-1-(pyn‘din-3-ylmethyl}pyrrolidin-3-yr]-1 S-dihydro-4H-
pyrazolo,[3,4-d];5yrimidin~4-one but substituting 1-isopropyl-6-[(38,48)4-
methy!pyrrolidin-3-yi]-1 H-pyrazolo[3,4-d}pyrimidin-4(5H)-one and 1.8-
naphthyridine-4-carbaldehyde provided the title compeund. 4Q0 MHz ‘*H NMR
(CDCl3) § 9.15 (dd, J = 4.1, 1.7 Hz, 1H), 9,07 (d, J = 4.6 Hz, 1H), 8.69 (dd, J
= 8.3, 1.66 Hz, 1H), 7.99 (s, 1H), 7.66-7.65(m, 1H), 746 (d, J= 4.6 Hz,
1H), 5.00-4.93 (m, 1H), 4.14 (s, 3H), 3.26 (t. /= 8.3Hz,1H), 3.03({d, J=
9.5 Hz , 1M), 2.82-2.80 (m, 1H), 2.80-2.76 (m, 1H), 2.52-2.43 (m, 1H), 1.50-
1.46 (m, BH), 1.20(d, J = 6.6 Hz, 3H). MS: (M*H m/z = 404.1).

, EXAMPLE 67 .
1-isopropyl-6-[35.45)-4-methyl-1-{guinglin-4-ylmethyDpyrrolidin-3-y[1-1.5-

dihvdro-4H-pyrazolol3 4-dlpyrimidin-4-one

-Following the procedure for the prep;ration of 1-cyclopentyl-6-{{3,4-"
trans)-4-methyl-1-(pyridin-3-yimeth yl)pyrrolidin-3-yl}-1,5-dihydro-4H- _
pyrazolo[3,4-d]pyrimidin-4-cne  but substituting  1-isopropyl-6-[(35,48)-4-
methylpyrrolidin-S-yl}-‘lH-pyrazolo_[3,4-d]pyrimidin—4(SH)-one and quinoline-4-
carbaldehyde provided the title compound. 400 MHz 'H NMR (CDCly) &
10.83 (brs, 1H), 8.85 (d, J = 4.6 Hz, 1H), 8.26-8.24 (m, 1H), 8.13-8.11{m,
1H), 7.99 (s, 1H), 7.77-7.69 (m, 2H), 7.38(d, J= 4.6 Hz, 1H), 5.00-484 (m,.
1H), 4.13 (d, J = 3.3 Hz, 2H), 3.32 (t, J = 8.3 Hz, 1H), 3.06 (d, J = 8.5 Hz,
1H), 2.89-2.87 (m, 1H), 2.74-2.70 (m, 1H), 2.46-2.42 (m, 1H), 2.04 (t, J=8.7
Hz, 1H), 1.48 (dd, J =128, 7.1 Hz, EH), 1.20(d, J=T7.1 Hz, 3H). MS: (M+H

miz 403.2).

. EXAMPLE 68 .
1-isopropyl-6-[{38,48)-4—methsﬂ-1-(pvricigfz.S—b]pvrazin—s-v!methvl)pvrrohdm- .

3-yil-1 .5—d=‘hvdro-4H-nvrazolo(BA-d]pvrImidin-4‘-one




149 110 b; | ?.) 1-cyclopenlyl-6-1(3, 4-

trans)-1-(2, 3-di hydro- 1. 4- benzodi oxi n-5-yl net hyl ) -

4- et hyl pyrrolidin-3-y1J- 1.54i hydro-4H-
WORHBH3BPD[ 3. 4-cf | pyrimi din- 4-one 47.1 VN BESIB3099/001125

549.552 436.28 2.73 150 L. \ )--r O

6-[ (34-trans)-1-(2-chbro- 4-fluorobenzyl)-4-

nmet hy! pyrral idin-3-yl]-1- cycl opentyl-1, 5-di hydro-
4H pyrazol o[ 3, 4- | pyrimdin-4-one 93.5 nM 429. 173

-9g-

=

WF,WL

Following the procedure for the preparatuon of 1 cyc!opentyl-s [(3,4-
trans)-4-methyl-1- (pyndm-s ylmethyi)pyrrohdln -3-yl]-1,5-dihydro-4H-
pyrazolo[3,4-d]pyrimidin4-one  but substituting  1-isopropy!-6- [(35,45)4-

5 methylpyrrolidin-a-yl]-‘iH-pyraquo[3,4-d]pyrimidi'n-4(5H)-one and pyrido[2,3-
b]pyrazine-8-carbaldehyde provided the title compound. 400 MHz *H NMR
(CDCls) 8 10.00 (brs, 1H), 9.16-8.10 (m, 3H). 8.00 (s, 1H), 7.78 (m, 1H), .
5.00-4.97 (m, 1H), 4.63-4.58 (m, 1H), 4.34-4.18 (m, 1H), 3.30(m, 1H), 3.27
(m, 1H), 2.82-2.77 {m, 2H), 2.49-2.38 (m, 1H), 2.09-1.97 {m, 1H), 1.48 (4d, -
J=10.8, 6.6 Hz, 6H), 1.20 (d. J= 6.6 Hz, 3H). MS: (M+H m/z 405.2).

10
EXAMPLE €8
1-isopropyl-6-{(3,4-trans}-1 -[(6-methoxy-1 ,5-naphthyridin-4-ylymethyl}-4-
methylpyrralidin-3-yi}-1,5-dihyd ro-4H-pyrazolo[a,4—d}pyrimidin-4-one
Fag)
c/ R
Q§ ”“r;g;«
15 Following the procedure for the preparanon of 1-cyclopentyl-6- [(3 4-

trans)-4-methyl-1 -{pyridin-3-yimethyl}pyrrelidin-3-yl}-1,5- -dihydro-4H-
pyrazolo[3,4-d]pyrimidin-4-one  but substituting 1-isopropyl-6-{(3.4-trans)-4-
methylpyrroﬁdin—3-yi]—1H-pyrazofo{3,4-d]pyrimidin-4(SH)-one and 6-methoxy-
4 5-naphthyridine-4-carbaldehyde provided the fitle compound. 400 MHz "H
20 NMR (CDCls)§ 8.78 (d, J = 4.6 Hz, 1H), 8.21 {d, J = 9.1 Hz, 1H), 8.01 {s,
1H), 7.63 (m, 1H), 7.47{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, BH), 1.21({d, J= 6.6 Hz, 3H).

MS: (M+H m/z 434.2).



543.951 430.23 2.82 151 L' 115. c) ra-lil

1-cycl openl y1-6-[(3.4- Irans)-1-(2, 4-

di met hyl benzyl)-4- nethyl pyrrolidin-3-0)-1, 5-
WOOEb8AE9283 AH- pyr azol o[ 3. 4- di pyri m di n- 4- onBCHHBR00§R1125

405. 253 519. 57 406.32 2.92 152 _ :

1-cycl opentyl-6-[(3.4- trans)-1-(3, 5-

di met hoxybenzyt)-4- nethylpyrrolidin-3-ylJ-1.5-

di hydr o- 4H pyrazol o[ 3. 4- d] pyri m din-4-one 42.2 nM

437. 243 551. 568 438.29 2.8
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| EXAMPLE 70
6-{(3,4-trans}-1-[{8-Aucroguinolin-2-ylimethyl]-4-methyipyrrolidin-3-yi-1-

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

Following the procedure for the preparation of 1-cyclopentyl-8-[(3,4- -
trans)-4-methyl-1-(pyridin-3-yimethy!)pyrrolidin-3-yi]-1,5-dihydro-4H-
pyrazolo[3 4-dlpyrimidin-4-one but substituting 1-isopropyl-6-{(3.4-trans)4-
methylpyrrolidin-3-yl]-1H-pyrazelo[3,4-d]pyrimidin-4(5 H)—one and 8-
ﬂuoroé;uinoline-z—carba!dehyde provided the tile compound. 400 MHz '
NMR (CDCl3) & 8.27-8.25 (m, 1H), 8.04 (s, 1H), 7.86{m, 1H), 7.86-7.60 (m,
1H), 7.50-7.38 (m, 2H), 5.04-4.97 (m, 1H), 4.30 (m, 1H), 4.18 (m, 1H), 3.47
(m, 2H), 3.28 (m, 1H), 3.00 (m, 1H), 2.59 (m, 1H), 2.40 (m, 1H), 1.50 (dd, J
= 11.2, 6.6 Hz, 6H), 1.22 (d, J= 7.1 Hz, 3H). MS&: (M+H m/z 421.2).

EXAMPLE 71
1-isopropyl-8-{(v)-1-[{6-methoxyquinolin-4-ylimethyl]-4-methylpyrrolidin-3-y[}-

1,5-dibydro-4H-pyrazolo[3,4-dlpyrimicin-4-one
)

Following the procedure for the preparation of 1-cyclopentyl-6-[(3,4-
trans)-4-methyl-1 -(pyn‘din-sfylmethyl)pyrrolidin-S-yl}‘! 5-dihydro-4H-
pyrazolo[3,4-d)pyrimidin-4-one but substituting 1-isopropyi-8-[(3,4-trans)-4-
methylpyrrolidin-3-yl}-1 H-pyrazolo[3,4-d]pyrimidin-4(5H)-one and 6-
methoxyquinoline-4-carbaldehyde provided the title compound. 400 MHz H
NMR (CDsQD) 5 8.87 (d, J = 5.0 Hz, 1H), 8.08 (d, J = 9.5 Hz, 1H), 8.00-7.95
(m, 2H), 7.70 {d, J = 2.5 Hz, 1H), 7.61 (d, J = 2.9 Hz, 1H), 5.03-4.97 (m, 1H),
4.08 (s, 3H), 4.08-4.02 (m, 3H), 3.91-3.86 (m, 2H), 3.46-3.41 {m, 1H), 3.33 (s,




WO 2008/ 139293PCT/ 1B2008/ 001125 -14 1- 153 \ P
1-cycl openty1-6-[(3.4- trans)-1-(3- ethoxybenzyl)-4-
nmet hyl pyrrolidin-3-yl11.1.5- dihydro-4H pyrazol o[ 3, 4-

wocbdspgs2on di n- 4- one 54.4 nM 421. 248 535. 56BCHIB2008/801125
2.88 154 r rgo,"%j O, bcyclopentyl-1,5- dlhydro-
61(3.4-trans)-1-(4-chl oro-

maZpupoyr r r oobl ei dnzi nyryi - H. 4H—pyrazo|o[3 4-
d3pri m din-4-one 175 nM 429. 173 543. 951 430. 23-2. 88

155 "cc_
-101-

1H), 2.84 (m, 1H), 1.48 (d, J=7.1 Hz, 3H), 1.42 (d, J= 6.6 Hz, 3H}, 1.21(d, J

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

: EXAMPLE 72
(8) 5-amino-1-cyclobutyl-1H-pyrazole-4-carbonitrite

Following the procedure for the prepafati'on of 5-amino-1-(2-
methoxyphenyl)-1 H-pyrazoié-4-carbonitrile but substituling 1-
cyclobutylhydrazine provided the title compound. 400 MHz *H NMR {CDCla) &
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 m/z 163.1}.
{b) 5—amino-1~cvcfobutvl-1ijyrazole-z}—carboxamide

Following the procedure for the preparation of 5-aminc-1-(2-
methoxyphehyi)-1H-pyrazole-4-carboxamide but . substituting 5-amino-1-

16  cyclobutyl-1H-pyrazole-4-carbonitrile provided the title compound.. 400 MHz
'H NMR (CD30D) & 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).
(¢)  6-I(34-trans)-1-benzyl-4-methylpyrrolidin-3-yll-1-cyclobutyl-1,S-dihydro-

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

$o
)j_.ﬂ"l\" I x/
r b
20 . i :
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-



3-(1(3.4-trans)-3-(1- cycl opent 04- oxo-4, 5-

di hydr o- 1H pyrazol o[ 3, 4- d] pyri m di n-6-y1) - 4-

nmet hyl pyrrolidin-1- yl]nmethyljbenzonitrile 27.8 nM
Woﬁk@@/ﬁg’bis 516.526 403.25 2.61 158 a \ .., 4pQT1/1B2008/001125

...... ".-2 i 1-cyclopenlyl-6-((3.4- trana)-1-(Z5-

dlfluorobenzyl) 4- et hyl pyrrolidin-3-yl)-1.5-
di hydr o- 4H pyrozol o[ 3, 4- di pyri m di n-4-one 40.8 nM
413.203 527.496 414.27 2.89 157 56P. d'sf
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dlpyrimidin-4-one  bul substituting  5-amino-1-cyclobutyl-1H-pyrazole-4-
carboxamide provided the title compound, 400 MHz 'H NMR (CDCl3) § 8.03
(d, J = 3.32 Hz, 1H), 7.35-7.24 (m, 5H), 5.25-5.20 (m, 1H), 3.78-3.57 (m,
aH), 3.36-3.32 (m, 1H), 2.98 (d, J = 8.9 Hz, 1H), 2.80-2.60 {m, 3H), 2.53-
2.38 (m, 3H), 1.82-1.78 (m, 3H), 1.25-1.12 (m, 3H). MS: (M+H m/z 484.2).

EXAMPLE 73
(a) B- [(38 45)-4-methylpyrrolidin-3-yil-1-(tetrahydro-2H-pyran-4-y|)-1H-

pyrazolo]3.4-dlpyrimidin-4(5H).one
bﬁkn b

8-[(35,48)-1 —benzyl-4-methy}pyrrolidin-??—yl}-1 -{tetrahydro-2H-pyran-4-
yi)-1,5-dihydro-4H-pyrazolo[3,4-djpyrimidin-4-one (5.6g) was dissolved in 100
mL of methano! and added to a Parr bottle. Palladium hydroxide (3.76g) was
adced along with 3.56 mL of concentrated hydrochloric acid. The reaction
mixture wés placed on 2 hydrogenator under 40 psi of H2 for 18h. The
reaction mixture was filtered through Celite and concentrated td provide 4.47g
of the titte compound as the hydrogen chloride salt. 400 MHz 'H NMR
(CD50OD) 6 8.03 (s, 1H), 4.49 (m, 1H), 4.09-4.06 (m, 2H), 3.74-3.57 (m, 4H),
3.24 (m, 1H), 3.05 (m, 1H), 2.88 (m, 1H), 2.77 ('m, 1H), 2.30{m, 2H), 1.80
{(m, 2H), 1.22 (d, J = 6.6 Hz, 3H). MS: (M*H m/z = 304.2). '
(b)  B-{{3S,48)-4-methyl-1-[(2-methylpyrimidin-5-yDmethyllpyrrolidin-3-yl}1-
ﬂetrahydrq-zH-pvran-4-vl}-1;5-dihydro-4H-Dvrazolo_[3,4-d]pvrimidfn-4-one

>F4 /
SR




2-{[ (3. 44ans)-3-(1- cycl opentyl -4-o0zo0-4, 5-

di hydro- 1H pyrazol o[ 3, 4- d] pyrim di n-6-yl)-4-

mat hyl pyrrolidin-1- yllnmethyll benzonitrile 56.4 nM

wo s %Qz 3516.526 403.26 2.6 WO PCT/IB2008/001125
OOé 139293PCT/ 1B2008/ 001125 -142- 158 5 '

6-f(3,4-trens)-1-(3-chbro- 4-fluorobenzyl)-4- ‘

met hyl pyrroliclin-3-yl1-1- cycl opentyl -1, 5-di hydr o-

4H pyra2ol o(3s4- d)pyrimdin-4-one 50.9 nM 429 173

543. 951 430.21 2.91 159 ).-C Nei

-103-

To a solution of 6-[(38,4S)—4-methylpyfrolidin-B-y.I]—'l-(tetrahydro-ZH-
pyran-4-yi)-1 H-pyrazolo[3.4-d]pyrimidin4(5H}-one hydrogen chicride 493
mg) in 1,2-dichloroethane (10mL) was added acetic acid (174 mg), 2-
methylpyrimidine-s—carba-ldehyde {236 mg) and sodium triacetoxy borohydn‘de

5 (635 mg). The reaction mixture wes heated at 50°C overnight. The reaction
mixture was concentrated onto silica gel and purified by CombiFlash
chromatography to provide the title compound {146 mg). 400 MHz 'H NMR
(CDCl3) & B.63 (s, 2H), 8.01 (s, 1H), 4.82-4.76 {m, 1H), 4.12-4.08 (m, 2H),
3.68 (d, J = 5.0 Hz, 3H), 3.64-3.54 (m, 2H), 3.28 (1, J = 8.3 Hz, 1H), 3.04 (d, J

10 =9.9 Hz, 1H), 2.89-2.86 (m, 1H), 2.71 (s, 3H), 2.66-2.62 {(m, 1H), 2.48-2.27
(m, 3H), 1.97 (¢, J=7.8 Hz, 1H), 1.91-1.83 (m, 2H), 118 ({d, J = 7.05 Hz,
3H). MS: (M+H m/z 410.2). :

EXAMPLE 74
6-{(3.4-trans)-4-ethyl-1 -f{2-methylpyrimidin-5-ylimethyilpyrrolidin-3-yi}-1-

15  {tetrahvdro-2H-pyran-4-y)-1.5-dihvaro-44-pyrazelo{3 4-dipyrimidin-4-one

Following the procedure for the preparat'icn of 6-{(3S,45)-4-methyi-1-
f(2- methy!pyrlmldm -5- yl)methyl]pyrrolldin -3-yl}- 1-{tetrahydro—2H -pyran-4-yl)-
1,5-dihydro-4K-pyrazolo][3,4-d]pyrimidin-4-one bul 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 chioride provided the titie 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, J=8.7
Hz, 1H), 3.03 (d, J = 9.8 Hz, TH), 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, /= 7.1 Hz, 3H). MS: (M+H

miz 424.3).




Srrto---c---"% 1-cycl opentyl-6-((3,4- trans)-1-(4-
i fl uoroneoxy) benzy (dthl- 4-nmethyl pyrrolidin-311)-
1. 5-di hydro-4H pyrazol o[ 3. 4-di pyrim din. 4-one 59.9
wontbisAdBePR13 557. 522 444.26 2.88 160 ._./0 BCBIB008/001125
1-cycl openl y1-6-[(3.4- trans)-4-nethyl-1-(3-
nmet hyl benzyl ) pyrrolidin- 3-yl11-1.5-di hydro-4H
pyrozol o[ 3, 4-cl jpyrimdin- 4-one 43.4 nM 391. 237
505.543 392.29 2.8 161 ..'-0

-104-

: ‘ EXAMPLE 75
6-{(35.45)-4-methyl-1-[(5-methylpyrazin-2-ylymethylpyrrolidin-3-yi}-1-

(tetrahydro-2H-pyran-4-yl)-1,5-d ihvdro-4H-pyrazolo[3 4-dpyrimidin-4-che

= -o
%3/@@

Following the procedure for the preparation of 6-{(38,4S)-4-methyl-1-

5
{{2-methylpyri midin-5-yl)methyl]pyrrofidin-3-yl}-1-(tetrahydro-2 H-pyran-4-yi}-
1,5-dihydro-4H-pyrazolo[3,4-d)pyrimidin-4-one but substituting 5-
methylpyrazine-2-carbaldehyde provided the titte compound. 400 MHz H
NMR (CDCls) 5 8.53 (s, 1H), 8.47 (s, 1H), 8.03 (s, 1H), 4.83-4.78 {m, 1H),
10 4.12-4.03 (m, 2H), 3.78-3.?5 (m, 1H), 3.61-3.55 (m, 2H), 3.46-3.40 (m, 1H},

3.12-3.00 (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 miz
410.3). '

. EXAMPLE 78
15 6-1(35.45)-1-](6-methoxypyridin-3-vimethyl]-4-methylpyrrolidin-3-yl}-1-

(tetrahydro-2H-pyran-4-yl)-1,5-dihydro-4 H-ovrazolal3 4-dlpyrimidin-4-cne
.

Following the procedure for the breparation of 6-{{35,45)4-methyl-1-

[(z-methyipyrimidin—5-yl)methy!}pyrrolidin_—a-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

(CDCls) § 8.03 (d, J = 2.1 Hz, 1H), 8.01 (s, 1H), 7.69 (dd, J = 8.7, 2.5 Hz,



.. 1l-cyol openlyl-6-((3.4: trans)-1-(3.4-

di fl uorobenzyl)-4- nethyl pyrrolidin-3-yl1l-1.5-

di hydr o- 4H pyrazol or 3. 4- d] pyri m di n-4-one 40.4 nM
wo2d@31208 527. 496 414.26 2.8 162 " (.2 LA PCI/IB2008/001125

1-cycl opentyl-6-[(3.4- Ira ns)-1-(2.5-

di net hyl benzy0-4- net hyl pyrrolidin-3-141.1.5-

di hydr oalH pyrezol o[ 3. 4- eyrimdin-4-one 60.1 nM

405.-253 519. 57 406,32 2.92 WO

2008/ 139293PCT/ 1B2008/ 001125 143- 163

- -108- '

1H), 7.77 (d, J = 8.7 Hz, 1H), 4.83-4.75 (m, 1H), 4.14-4.08 (m, 2H), 3.82 (s,
3H), 3.72-3.68 (m, 1H), 3.62-3.3.54 (m, 3H), 3.33(t, J = 8.3 Hz, TH), 2.99
(d;J = 8.9 Hz, 1H), 2.84-2.82 (m, 1H), 2.57-2.53 (m, 1H), 2.43-2.27 (m, 3H),
1.95-1.82 (m, 3H), 1.19 (d, J = 6.6 Hz, 3H). MS: (M+H m/z 425.3).

5 : . EXAMPLE 77 .
6-1t35 48)-4-methyl-1-{guinclin-3-yimethyhpymolidin-3-yii-1-{tetrahydre-2H-

pyran-4-vi}-1.5-dihvdro-4H-pyrazolo[3 4-d]pyrimidin-4-cne
|
hY
o

Foliowing the procedure for the preparation of 6-{(38,4S)4-methyl-1-
10 1(2-melhylpyrimfdin—s-yl)methyI]pyrroIidin-3-yl}-1—(tetrahydro-2H-pyran-4-yl)-
1,5-dihydro-4H-pyrazolc[3,4-d]pyrimidin-4-one but substituting quincline-3-
carbaldehyde provided the title compound. 400 MHz 'H NMR (CDCl3} 5 8.86
(d, J=2.1 Hz, 1H), 8.27 (d, J = 1.7 Hz, 1H), 8.08-8.06 (m, 1H), 8.03 (s, 1H),
7.90-7.57 (m, 1H), 7.70—7.6-6 (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),
333 (t, J= 8.3 Hz, 1H), 3.05 (d, J = 9.9 Hz, 1H), 2.87-2.85 (m, 1H), 2.68-
2.60 {m, 1H), 2.53-2.40 (m, 1H), 2.38—'2'.29 (m, 2H), 2.05{m, 1H), 1.80-1.84
{m, 2H), 1.19 (d, J = 6.6 Hz, 3H). MS: (M+H m/z 445.1).

_ EXAMPLE 78
20 6-{(38‘48)—4-metmd-1-[(2-methyIpyrimidin-4—vl)methyﬂpvrrqlidin-a-yi}~1-

{tetrahydro-2H-pyran-4-vi)-1,5-dihyd ro-4H—gyrazolo[3,4—d]pvrimirdin-4—on.e_

ilgf -

[}




6-[(3.4-trans)-1-(3-chloro- 2-fluorobenzyl)-4-
met hyl pyrrolidin-3-y11-1- 53.4 nM 429. 173
543. 951 430.22 2.85 cycl opentyl-1, 5-di hydro-

wWO2pes[1§428¥ ol o( 3, 4- dl pyri m di n-4-one

10

15

20

25

PCT/IB2008/001125

-108-

Following the procedure for the preparation of 6-{(3S,45)-4-methyl-1-
[(2—rnethylpyrimidin-S-y!)methy!]pyrrolidin-B-yl}-1-(tetrahydro-ZH-pyran-4-y|)-
1,5-dihydro-4H-pyrazelo[3,4-d]pyrimidin-4-one but substituting
methylpyrimidine-4-carbaldehyde provided the title compound. 400 MHz 'H
NMR (CDCl) § 8.58 (d, J = 5.0 Hz, 1H), 8.03 (s, 1H), 7.20 (d, J = 5.0 Hz,
1H), 4.84-4.76 {m, 1H), 4.13-4.08 {m, 2H), 3.97-3.83 (m, 1H), 3.70-3.67 (m,
1H), 3.61-3.53 (m, 2H), 3.40(t, J=8.3 Hz, 1H), 3.14 (d, /= 9.5 Hz, 1H),
2.88 (m, 1H), 2.72 (s, 3H), 2.69-2.63 {(m, 1H), 2.47-2,27 (m, 3H), 2.10-2.08
{m, 1H), 1.81-1.83 {m, 2H), 1.21(q, J=7.1 Hz; 3H). MS: (M+H m/z 410.2).

EXAMPLE 78
8-{(35.48)-4-methyl-1-[{6-methylpyridin-3-yiimethyllpyrrolidin-3-yl}-1-

{tetrahydro-2H-pyran-4-yii-1 .5—dihvdro-4H-pyrazolo[3_4-d1pvrimidin-4-qne

2-

Following the procedure for the preparation of 6-{{35,48)4-methyl-1-
{(2~melhylpyrimidin-5-yl)me:hyl]pyrrblidin—S—yl}-1—(tetrahydro-ZH-pyran-4—y1)-
1 5-dihydro-4H-pyrazoio[3,4-d]pyrimidin4-one  but  substituting  6-
methylnicotinaldehyde provided the title compound. 400 MHz H NMR
.(CD;;OD) & 8.38(d, J=2.1 Hz, 1H), 7.99 (s, tH), 7.77 (d, J = 2.07 Hz, 1H),
7.75 (d, J = 2.07 Hz, 1H), 4.94-4.83 (m, 1H), 4.09-4.05 (m, 2H), 3.78-3.57
(m, 4H), 3.31-3.28 (m, 1H), 3.11-3.06 (m, 1H), 3.01-2.91 (m, 2H}, 2.72-2.65

(m, 1H), 2.50 (s, 3H), 2.33-2.23 (m, 3H), 1.80-1.86(m, 2H), 1.14(d, J=7.1

‘Hz, 3H). MS: (M+H m/z 408.2).

EXAMPLE 80
6-[(3S,45)-4-methyl-1-{[B-(triflucromethyNpyridin-3-yiimethylipyrrolidin-3-ylj-1-

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




164 1-cycl opentyl-6-[(3,4- trans}1-(2.3-

di chl brobenzy1) - 4- met hyl pyrrolidin-3-ylJ-1.5-
di hydr o- 4H pyrazol of 3, 4- d] pyri m din-4-one 78.9 nM
wokdsnishds 560. 406 446. 15 2.94 PCT/IB2008/001125
107-

Following the procedure for the prepaeration of 6-{(35,45)-4-methyi-1-
[(Z-methy!pyrimidin-S-yl)methyl]pyrrolidin»B-yI}-1-(tetrahydro-2H—pyran-4-yl)- ‘
1,5-dih ydro—4H~pyrazolo[s,4-d}pyrimidin4-ohe but substituting 6-
(trifluoromethylnicotinaldehyde provided the titie compound. 400 MHz 'H

5
NMR (CDCls) 5 8.64 (d, J = 1.7 Hz, 1H), B.01 (s, 1H), 7.98 (d, J= 1.7 Hz,
1H), 7.70 (d, J = 8.3 Hz, 1H), 4.83-4.77 (m, 1H), 4.13-4.08 (m, 2H), 3.86-
3.74 (m, 2H), 3.61-3.53 (m, 2H), 330 (t, J = 8.7 Hz, 1H), 3.03 (d, J=9.9 Hz,
1K), 2.92-2.89 (m, 1H), 2.72-2.67 (m, 1H), 2.50-2.47 (m, 1H), 2.38-2.30 (m,
10 2H), 2.07-2.03 (m, 1H), 1.91-1.82 (m, 2H), 1.20 {d, J = 7.1 Hz, 3H). MS:

{M+H m/z- 412.2}. .
EXAMPLE 81
£-{{3S ,45)-4-methyl-1-I{1-methyl-1 H-imidazol4 5-c]pyridin-2-

ynmethyﬂp‘yrrdlid in-3-yl}-1-(tetrahydro-2H-pyran-4-yl}-1,5-dihydro-4H-

15 pvfazoiofsﬂ-d]pvrimidin-4-one

Following the procedure for the prep;ration of 6-{(35,45)4-methyl-1-
[(2-methylpyrimidin—S-yI)methyllpyrro!idin-3-yl}-1-(tetrahydro-zH-pyran-4-yl)-
1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one but substituting 1-methyl-1H-
imidazo[4,5-¢c]pyridine-2-carbaldehyde prcvided the title compound. 400 MHz

20
H NMR (CDCl3) § 10.83 (brs 1H), 8.01 (s, 1H), 8.41 (d, J = 15.8 Hz, 1H), 7.98



165 ,S 1-cycl opentyl-6-((3.4- trans)-4-methyl.1-(1.3-

t hf azol - 2- yl'met hyl )pyrrolidin-3-yl] 54.2 nM
384.173 498.53 385.22 2.35 1, 54i hydr o- 4H
woRNIBAZRSD[ 3. 4-d] pyrim din 4-one PCT/IB2008/001125
-108-

10

15

20

25

(s, 1H), 7.30 (d, J = 4.98 Hz, 1H), 4.79-4.75 (m, 1H), 4.13-4.06 (m, 3H), 4.00-
3.96 (s, 4H), 3.60-3.52 (m, 2H), 3.30 (¢, J = 8.7 Hz, 1H), 3.07 (d, J= 9.9 Hz,
1H), 2.92-2.89 (m, 1H), 2.82-2.77 (m, 1H), 2.48-2.45 (m, 1H), 2.36-2.27 (m,
2H), 2.19-2.47 (m, 1H), 1.89-1.78 (m, 2H), 1.23 (d, J = 6.6 Hz, 3H). MS:

(M+H miz 448.2).

EXAMPLE 82
B-{(3S,45)-1-{1.3-dimethyl-1H-pyrazol-5.yimethy]-4- methyfpvrrohdm*s yi}-1-

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

"Xy P
e

Fo!!owing the procedure fbr the preparation of 8-{{35,45}4-methyl-1-

' [(2- methylpynmldln -6- yl)methyl]pyrrohdm—s yl}-1-(tetrahydro-2H-pyran-4-yl)-

1,5-dihydro-4H- pyrazoloIS 4-dlpyrimidin4-one but substituting 1,3- dimethyl-
{1H-pyrazole-5-carbaldehyde provided the title compound. 400 MHz 'H NMR
(CDCls) § 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 = 8.9 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), 1.184d, /=6.6 Hz,

3H). MS: (M+H m/z 412.2).

EXAMPLE 83
{a) 1-cyciobutyl-B-[(3,4-trans }-4-methyloyrrolidin-3-yl]-1H-pyrazoio{3 4--

dlpyrimidin-4{&H}-cng

-]

e
o



166 /0 1-cycl opentyl-6-1(3, 4-

trans)-1-(3-fluoro-2- nethyl benzyl)-4.

met hyl pyrrolidin-3-y1]-1.5- di hydro4H pyrazol o[ 3. 4-
woabgsysd2ed di n- 4- one 68. 3 nM 409. 228 523. 533PUIB2(8/001125

10

15

20

-108-

Following the procedure for the preparation of 6(35,48)4-
methylpyrrolidin-3-yl]-1-(tetrahydro-2H-pyran-4-yi)-1 H-pyrazolo[3 4-
d]pyrimidin-4(5H}-one but substituting 6-((3,4-trans)-1-benzyl-4-
methylpyrrolidin-3-yll-1-cyclobutyl-1,5-dihyd ro-4H-pyrazolo[3,4-d)pyrimidin-4-
one provided the title compound, 400 MHz TH NMR (CDsCD) & 8.03 {s, 1H),
5.39 (m, 1H), 3.79-3.38 (m, 4H), 3.08-2.71 (m, 4H), 2.43 (m, 2H),. 1.82 (m,

2H), 1.22 (m, 3H). MS: (M+H miz 464.2).
(b) 1-cyclobutyl-6-{(3.4-trans)-4-methyl-1-{{2-methylpyrimidin-5-

vlimethyllpyrrolidin-3-yi}-1,5-dihydro-4H-pyrazolo[3 4-dlpyrimidin-4-one
:

>=ﬁ_
%/JQL

Fellowing the proc_:eduré for the preparaticn of 6-({38,48)-4-methyl-1-
[(2—methy!pyrimidin-S-yI}methyl];:;yrroiidin-3-yl}-1-(tetrahydro-2H-pyran-4-y1‘)—-
1,5-dihydro-4H-pyrazoio[3,4-d]pyrimidin-4-one but substituting {1-cyclobutyl-§-
[(3,4-trans)-4-methylpyrrolidin-3-yl]-1 H-pyrazolo 3,4-d]pyrimidin-4(5 H}-one
provided the title compound. 400 MHz 'H NMR (CDCly) & 10.79 (brs, 1H).
8.63 (s, 2H), B8.04 (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, 4 = 7.1 Hz, 3H). MS: (M+H

mfz 480.2). ,
EXANMPLE 84 -

8-[(35.48)-1-(2.1 3-benzothjadiazol-5-yvimethyl)-4-methyipyrrotidin-3-vil-1-

{tetrahydro-2H-pyran-4-yi}-1 .5-dihvc_iro-4H-pwazoiojs,4-dlpvrimidin-4—one




2.83 167 )-C 1-cycl opentyl-61(34-

trans)-4-nmel hyl -1-1(2- nmethyl pyrimdin-5- 1/ 4.2
rift' ..-N 2 yl)nmethyllpyrrolidin-3-yl}

wokpdsrgizy dr o- 4H  pyrazol o] 3. 4-dl pyri m di n- POIBZ00AM1125
393. 228 507.519 394.3 2.21 4- one w

2008/ 139293PCT/ 1B2008/ 001125 - 144-

-110-

Following the procedure for the preparatlon of 6-{(35,45)-4-methyl-1-
[(2-methyfpyrimidi'n~5-yl)methyl}pyrrolidin-s-yi}~1-(Ietrahydro-ZH—pyran-tl—yE)-
1,5-dihydro-4H-pyrazolo[3,4-¢]pyrimidin-4-one but substituting

5 benzo[c]{1,2 5}thiadiazole-5-carbaidehyde provided the titte compound. 400
MHz 'H NMR (CDCls) & 10.97 (brs, 1H), 8.02-8.00 (m, 2H), 7.86 (s, 1H).
7.77 (d, J = 1.2 Hz, tH), 4.81-4.75 (m, 1H}), 4.12-4.06 (m, 2H), 3.96-3.92 (m,
1H), 3.81-3.78 (m, 1H), 3.6_()43.52 {m, 2H), 3.38(t, J= 8.3 Hz, 1H)," 3.03 (d,
J=9.9Hz 1H), 2.88-2.85 (m, 1H), 2.68-2.63 (m, 1H), 2.47-2.45 (m, 1H),
2.37-2.28 (m, 2H), 2.04 (t, J = 8.7 Hz, 1H), 1.90-1.80 (m, 2H), 1.21 (d, J =

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

: EXAMPLE 85
6-[(3S .45)-4-methyl-1-{quinoxalin-2-ylmethylipyrrolidin-3-yl]- 1~ tetrahydro-2H-

pyran-4-yl)-1 _5-dihvdro-4H-pyrazoloIS 4-dlpyrimidin-4-cne

Q%g O
o

10

15 Following the procedure for the preparation of 6-{(3S,45)-4-methyi-1-

| [(2-methylpyrimidin-S-yl)methyl]pyrrolidin-s-yl}-1-(tetrahydro;2H-pyran-4-yl')"-.
1,5-dihydro-4H-pyrazolc[3,4-d]pyrimidin-4-one but substituting quinoxaline-2-
carbaldehyde provided the fitie compound. 400 MHz 'H NMR (CDCls) &
11.57 (brs, 1H), B.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), 4.324.28 (m, 1H), 4.13-4.08 (m, 2H),
4.00-3.86 (m, 1H), 3.63-3.55 (m, 2H), 3.44 (¢, J=8.3 Hz, 1H}, 326 (d, J =

20



166 e 5 1-cycl opentyl-6-[(3.4- eans)-1-[(2-

et hyl pyri mdin-5- y)nmethyl]-4- nethy/pyrrolidin-311)-

1, 5-di hydro-4H Pyrezol o[ 3, 4-dl pyrim din- 30.7 nM
wOoLDM/B3483 521. 546 408.31 2.36 69 7 !, 1....)PCIIB2003/001125

1-cycloprne ntyl-6-[(3,4- sopropytrans)-1-(4- '

i I benzyl)-4- methylpyrrolidin-3-yl)-1,5-

di hydr o- 4H pyrazol o[ 3. 4- d] pyri m di n-4-one 117 nM

419. 269 533.597 420.34 3.1 170 56,

-111-

9.9 Hz, 1H), 2.93-2.91 (m, 1H), 2.70-2.69 (m, 1H), 2.39-2.31 (m, 2H), 2.25-
2.23 (m, tH), 2.04 (s, 1H), 1.92-1.84 (m, 2H), 1.23 (d, J = 7.1 Hz, 3H). MS:

(M+H miz 446.2).

EXAMPLE 86
5  6-0(38.45)-4-methyl-1-(ouinolin-4-ylmethyhoyrrolidin-3-yll-1-(tetrahydro-2H-

oyran-4-yl)-1,5-dihydro-4H-pyrazelof3,4-dlpyrimidin-4-one
' @&

Following the procedure for the preparation of 6-{(38,45)—4-methyl-'1-

15 [(2-methyJpyrirhidin-S-yl)methlepyrrolidin-S-yl}-1-(tetrahydro—2H—pyran-4-yl)-
1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin4-one but substituting quincline-4-
carbaldehyde provided the title compoun.d; 400 MHz H NMR (CDCla) &
10.68 (brs, 1H), 8.83(d, J = 4.1 Hz, 1H), 8.25-8.22 (m, 1H), B8.12-8.08 (m,
1R), 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), 521 (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 = 9.8 He, 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), 1.88-1.84 (m, 2HY), .
1.20 {d, J=7.1 Hz, 3H). MS:{M+Hm/z 445.1).

EXAMPLE 87
25 6-[(38,4SH—methvl-1-(pvridin-2—ylmethyl1pyrroIidi_n-3-y!}-1-{tetrah.vdro-ZH-_

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

Qa@?




"--/ C 1-cyclopentyl-6-[(3.4-
trans)-1-[ (1-ethyl - 1Hpyrazol - 4-yl ) met hyl ] - 4-

- rnethyl pyrrolidin-3-yt)- 1.5-di hydro-4H -
- woRWisAzRbo[ 3. 4-d) pyrim dl n- 4-one' 74.6 nM BYSIB20G001125

509.535 396.31 2.37 171 -., i \--h b ci
1-cyclopentyl-6-[(3.4- trans)-1-[(4-
nmet hoxypyri di n-3- yOnet hyll- 4-

met hyl pyrrolidin-3-yl}- 1.5-di hydro-4H-
pyrazol o[ 3. 4-d] pyri m di n- 4-one 51.3 nM 408 227

636. 555 409.29 2.05 172 "Xx12.51,

To a solution of 5-[(35,43)4-methylpy&rozidin-s-yl}-1-(tetrahydro-zH-
pyran-4-yl)-1H-pyrazolo[3,4-djpyrimidin-4(5H}-one hydrogen chloride (3.98g)
in dimethylformamide (80 mL) was added 2-pyridyl carbaldehyde (1.63g)
followed by acetic acid {1.34 mL) and sodium triacetoxy borohydride (4.99g).
The reaction mixture was stirred for 20 minutes at ambient temperature and
guenched with 24 mL of 1 N NaOH solution. The reaction mixture was
adjusted to pH 9 with saturated sodium bicarbonate solution, ektracted 3x with
ethy! acetate and dried with magnesium sulfate, filtered and concentrated to -
give 3.6g of the title compound. The free base was dissolve in ethyl acetate
and 25 mL of HCl/ethylacetate was added and stirred. The whiie solid was
fitered and dried to provide 5.10g of the title compound as a dihydrogen
chioride salt. 400 MHz 'H NMR (CDCly) 8 8.64-8.63 (m, 1H), 8.03 (s, 1H).
7.72-7.67 (m, 1H), 7.43 (d, J = 7.9 Hz, 1H), 7.21-7.18 {m, 1H), 4.854.75 {m,
1H), 4.14-4.05 (m, 3H), 3.80-3.76 (m, 1H), 3.63-3.54 (m, 2H), 3.47-3.42 (m,
1H), 3.10 (m, 1H), 2.87 (m, 1H), 2.66 (m, 1H), 2.46-2.28 (m, 3H), 2.14 (m,
1H), 1.93-1.84 (m, 2H), 1.20 (d, J = 7.1 Hz, 3H). MS; (M+H m/z 485.2). .

_ EXAMPLE 88
(a) 5-aming-3-methyl-1-(tetrahydro- -2H-pyran-4-yl)-1H-pyrazole-4-

carbonitrile

10

15

20 Following the procedure for the preparation of S-aminc-1-{2-
methoxyphenyl)-1H-pyrazole-4-carbonitrile but substituting 1-{tetrahydro-2H-
pyran-4-yl}hydrazine and 2-(1-methoxyethylidene) maloncnitrile provided the
titte compound. 400 MHz "M 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}  §-amino-3-methyl-1-{tetrahydro-2H-pyran-4-y)-1H-cyrazote-4

carboxamide



1-cycl opentyl-6-[ (3. 4- trans)-l-(fsoxazOI-S-
yl met hyl') -4- nmet hyl pyrrolidin-3-yl)-1 .5-
di hydr o- 4H pyrazol o[ 3, 4- cil pyri m di n-4-one 67.0 nM

wOo20B13283 482. 465 369.25 2.29 WO PCT/IB2008/001125
2008/ 139293PCT/ 1B2008/ 001125 -145- 173 -_. "".i. r "
lti "- \-- ....--.:" N/ C :eY .-Ner....-

1-cyc|openty1;b-[(3.4- trans)-1-(4- ethoxybenzyl)-4-
met hyl pyrrolidin-3-0).1.5- dihydro-4H pyrazol of 3. 4-
d] pyri m di n-4-one 64.0 nM

-113-

M
e b

Following the procedure for th; preparation of S-amino-1-(2-
methoxyphenyl)—1H-hyrazole-4-carboxamide' but substituting 5-amino-3-
methyl-1-({tetrahydro-2H-pyran-4-yl}-1H-pyrazole-4-carbonitrile  provided the

5 title compound. 400 MHz 'H NMR (CD:0D) & 4.20 (m, 1H), 4.05 (m, 2H),
3.50 (m, 2H), 2.18 (s, 3H), 2.08 (m, 2H), 1.77 (m, 2H). MS: (M+H m/z
225.0). '

(c} 6-[(3S.48)-1-benzyl-4-methyipyrrolidin-3-vi1-3-methyl-1-(tetrahydro-2H-
pyran-4-yl}-1,5-gihydro-4H-pyrazolof3.4-dlpyri midin-4-one .

.Nlﬁu
ole'
. of

Following the procedure for the preparation of 8-{(3.4-trans)-1-benzyl-
4-methyl'pyrrolidin-3'—yl}-1-(2-methoxyphenyl)—1 S-dihydro-4H-pyrazoio[3,4-
d]pyrimidin-4-one but substifuting 5-amino-3-methyl-1-(tetrahydro-2H-pyran-4-
y)-1H-pyrazcle-4-carboxamide and (35,4S)-methyl-1-benzyl-4-

15  methylpyrrolidine-3-carboxylate provided the title compound. 400 MHz H
NMR (CDCls) § 8.51-7.30 (m, 5H), 4.75-4.68 (m, 1H), 4.13-4.08 {m, 2H), 3.84-
3.73 (m,1H), 3.63-3.48 (m, 2H), 3.40 (m,1H), 3.10-2.78 (m, 2H), 2.55 (s, 3H),
2.80-2.24 (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 B2
6-1(35.481)-1-(3-fluorchenzyi}-4-methylpyrrolidin-3-yl]-1-(tetrahydro-2H-pyran-

4-y1)-1,5-dihydro-4H-pyrazolo3.4-dlpyrimidin-4-one




421. 248 535.569 422.29 2.85 174 'C.).
1-cycl openty1-6-((3,4- trans)-1-116-(1-hydroxy-1-
met hyl et hyl) pyridin-3- yl]nmethyl)-4-

WOrRBEsHYZPYy r r ol i di n-31P1). 1. 5- di hydr o- 4H pyRGEAGRYHBIRS
di pyrimdin-4-one 42.0 nM 436. 259 664. 609 437.32 2. 14
175 1:) ) ,4 1-cyclopenlyl-6-((3.4-
trans)-1-[(12-di methyl - 2. 3-di hydro-1-
benzof uran-5-yOrnethyl } 1. 5-di hydro-4H

pyrazol 013, 4-di pyrirnidin- 4-one 74.8 nM 447. 264
-114-

e

@

Following the procedure for the preparation of 6-{(3S,45)-4-methyl-1-
[(2~methy1pyrlmldm-5-yl)meihyl]pyrroI[din_-S-yl}-1 -(tetrahydro-2H-pyran-4-yl}-
1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin4-one  but _substituting sodium

5 cyancborohydride and 3-fluorobenzaldehyde brovided the title compound.
400 MHz 'H NMR (CDCls) 5 8.02 (s,1H), 7.35-7.30 {m, 1H), 7.21-7.20 {m,
1H), 7.05 (d, J = 9.5 Hz, 1H), 6.98-6.93 (m, 1H), 4.83-4.77 {m, 1H), 4.14-4.08
(m, 2H), 3.80-3.77 (m, 1H), 3.64-3.54 (m, 3H), 3.36 (t, /= 8.8 Hz, 1H), 3.01
{d, J = 9.9 Hz, 1H), 2.84-2.83 (m, 1H), 2.57 (m, 1H}, 2.44-2.27 (m, 3H), .

10 1.85-1.83 (m, 3H), 1.20 (d, J = 7.1 Hz, 3H). MS: (M+H miz 412.4).

EXAMPLE 80
6-[{35.45)-1-(3 5-difluorobenzvi}-4- methylpvrrolldm 3-vll-1-{tetrahydro-2H-

pyran-4-vl}-1.5-dihvdro-4 H-nvrazoiols.4-dlpvnmndln-4-one

“"@
15 Following the procedure for the preparatlon of 6-{(33,48)-4-methyl-1-

[(2—methy1pyr|m1d|n 5-yl)methyl]pyrrohdm -3-yl}-1-(tetrahydro-2H-pyran-4-yl)-
1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one -~ but substituting sodium ,
cyanoborohydride and 3,5-difluorobenzaldehyde providéd 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,
2H), 3.30-3.26 (m, 1H), 3.10-3.07 (m, 1H), 2.95-2.92 (m, 1H), 2.83-2.78 (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(q, J = 7.1 Hz, 3H). MS: (M+H m/z 430.4).



2.96-4-nmet hyl pyrrolidin-3-yl)- 561.607 448.3 176
\-1)-" (.. ) L. 1-cyclopentyl-6-1(34- trans)-1-(3,4-
di met hoxybenzyl)-4' nethyl pyrrolidin-3-0]-1,5-

WQIIR/ B3 4H- pyr azol o[ 3, 4- di pyri m di n- 4- on@CPPB08HRR12S
437. 243 551.568 43929 2.59 177 Lb s \-? LLoaien,
-.--IN) yynniethyllpyrrolidin-3-y8-
1-cycl opentyl-6-f(34- trans)-4-nethyl-1-[(5-
nmet hyl pyrazi n-2- 1.5-di hydro-4H
pyrazol o[ 3, 4-d] pyri m di n- 4-one 42.2 nM

: -115-

EXAMPLE 91
5-{{35.45)4-methyl-1-[4-(triflvoromethyhbenzylipyrrolidin-3-yi}-1 -(tetrahydro-

2H-pyran-4-vi}-1,5-dihydro-4H-pyrazelo[3 4-dlpyrimidin-4-one

{fog)
5 Following the procedure for the preparation of 6-{(38;48)—4-melhyl-1-7

[{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
(trifluoromethyl)benzaldehyde provided the title compound. 400 MHz "H.NMR
(CDCl3) & 8.03 (s, 1H), 7.62-7.58 (m, 2H), 7.51-7.49 (m, 2H), 4.834.76 (m,

10  1H), 4.14-4.08 (m, 2H), 3.87-3.84(m, 1H), 3.70-3.67 (m, 1H), 3.61-3.54 (m,
2H), 3.34 {t, J= 8.3 Mz, 1H), 3.01 {d, /= 8.9 Hz, 1H), 2.88-2.86 (m, 1H), -
2.67-2.62 (m, 1H), 2.48-2.46 (m, 1H), 2.38-2.30 (m, 2H), 2.05-2.00 (m, 1H),
1.81-1.82 {m, 2H), 1.18 (d, J= 7.1 Hz, 3H). MS: (M+H m/z 462.4).

EXAMPLE 92 _
15  3-methyl-6-I(38,4S}4-methyl-1-(pvridin-3-yimethyjpyrrolidin-3-yi}-1-

(tetrahvdro-2H-pyran-4-vi}-1,5-gdihydro-4H-pyrazolo[3.4-dlpyrimidin-4-one

£ s O )
Following the procedure for the preparation of 6-{(38,45)-4-methyl-1-
{(Z-methylpyrimidin-s-yi)methyl]byrrolIdin-3-yI}—1-(tetrahydro-2H-pyran-4-yl)-

20 1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one but substituting 3-methyi-6—-
[(35,45)-4-methylpyrrolidin-3-yl]- 1-{tetrahydro-2H-pyran-4-yl)-1 H-pyrazolo[3 4~

4.




383 228 507.519 394.3 2.32 178 (P -V O?,

.cyclopentyl-6-[(3.4- trans)-1-(imdazo[1l.2-

alpyridin-2-ylnethyl)-4-

womedsigdeyrrol i din-3-y1).1,5-1.5

di hydr o4H- pyr azol o[ 3, 4- d]pyr|n1d|n 4-one 44.7 nM
417.228 531.541 418.27 2.14 WO

2008/ 139293PCT/ 1B2008/ 001125 - 146- 179

-1-cycl opentyl-6-(3,4- trans)-4-nethyl-1-f(2-
phenyl - 1. 3- cxazol -

10

15

20
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d]pyrimidin-4(5H)—one and nicctinaldehyde provi&_ed the title compound. 400
MHz 'H NMR (CDCl;) & 8.53 '(m, 2H), 7.83 (d, J = 7.9 Hz, 1H), 7.36-7.33 (m,
1H), 4.74-4.68 (m, 1H), 4.12-4.07 (m, 2H), 3.79-3.76 (m, 1H), 3.68-3.65 (m,
1H), 3.58-3.52 (m, 2H), 3.47 (s, 1H), 3.34 (t, J = 8.7 Hz, 1H), 2.99 (d, J= 8.9
Hz, 1H), 2.82-2.80 (m, 1H), 2.61-2.57 {m, 1H), 2.54 (s, 3H), 2.42-2.28 (m,
2H), 1.85 (t, J = 8.7 Hz, 1H), 1.87-1.78 {m, 2H), 1.18(d, J=T7.1 Hz, 3H). MS:.

(M+H m/z 409.2).

EXAMPLE 93 ‘
(a) 3-methyl-6-{(3S.48)-4-methylpyrrolidin-3-yl}-1- (tetrahvdro ZH pyran-4-yl)-

1H-pyrazole[3.4-dlpyrimidin-4(5H)-one
gjﬂlxz;lj[%én}

_ Following the procedure for the preparation of B-[(35,45)4-

methylpyrrclidih-s-yll-1 -(tetrahydro-2H-pyran-4-yl)-1 H-pyrazolo[3,4-

d}pyrimidin-4(5H}-one but substituting 6-[(35,45)-1-benzyl-4-methylpyrrolidin-
3-yl)- 3~methyl -1-(tetrahydro-2H-pyran-4-yl)-1 5-dihydro-4H-pyrazolo[3, 4-
dJpyrimidin-4-one provided the title compound. 400 MHz 'H NMR (CDCI;) &
4.85-4.81 (m, 1H), 4.08-4.04 (m, 2H), 3.61-3.55 (m, 2H), 3.31-3.28 (m, 3Hj,
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 = 248.1).
{b) 3_methyl-6-{(35,4S)4-methyl-1-[{2-methyipyrimidin-5-ymethyllpyrrolidin-
3.y1})-1-(tetrahydro-2H-pyran-4-yl)-1.5-dihydro-4H-pyrazolo[3 4-d|pyrimidin-4-

one

PCT/IB2008/001125



yljrnelhyljpyrrolidin-3-yl)- 47.2 nM 444.227 558.563
445, 27 288 15-di hydre3-4H. pyrazol o[ 34-d] pyri m di n.

4- one 180
WO 2008/139293 . PCT/IB2008/001125
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Following the procedure for the preparation of 8-{(38,48)-4-methyl-1-
[(2—methylpyrimidin-5-yl)methyl]pyrrotidin-3-y!}—1-(tetrahyd!o—ZH—pyran-4-yl)-
1_,S-dihydro-4H-pyrazolo[3.4-d]pyrimidin-4-one but substituting 3-methyl-6-

§  [(38.45)-4-methylpyrrolidin-3-yl]-1-(tetrahydro-2H-pyran-4-yl)-1H-pyrazelof3 4-
djpyrimidin4(5SH)}-one provided the title compound. 400 MHz ‘H NMR
(CDCl) & 8.63 (s, 2H), 4.74-4.68 (m, 1H), 4.11-4.08 {m, 2H), 3.74-3.63 (m,
2H), 3.60-3.52 {m, 2H), 3.28 {t, J = 8.3 Hz, 1H), 3.03 (d, J = 9.5 Hz, 1H), 2.85-
2.83 (m, 1H), 2.71 (s, 3H), 2.65-2.61 (m, 1H), 2.53 (s, 3H), 2.48-2.2¢ {m, 2H),

10 1.98 (t, J = B.7 Hz, 1H), 1.87-1.80 (m, 3H), 1.19 (d, J = 7.1 Hz, 3H). MS:
{M+H miz 424.2)." ‘

_ EXAMPLE 94 . )
8-{(35.45)-1-[{B-methoxypyridin-3-yiimethy1-4-methyipyrrolidin-3-yl}-3-methyl-

1.(tetrahydro-2H-pyran-4-y|)-1,5-dihydro-4H-pyrazolof3,4-<dlpyrimidin-4-one

oS

1 v
Following the procedure for the preparation of 6-{{35,4S)-4-methyl-1-

[(Z-methylpyrimidin-S-yl)methyi}pyrrclidin-3—yl}-1-(ietrahydro-ZH-pyran-4-yl)—
1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one  but substituting 3-methyl-6-
[(35,4S)-4-methylpyrrolidin-3-yl]-1 -(tetrahycro-2H-pyran-4-yl)-1H-pyrazolo[3,4-

15



1-cyclopentyl-81(3.4- trans)-4-nethyl-1-(2-
nmet hyl benzyl ) pyrrofidin-- 83.8 nM 351. 237
505.543 392.3 2.77 3-y1)-15-di hydro-4H

wo&pqs&z%zp%[ 3, 46] pyri m di n- PCT/IB2008/001125
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dJpyrimidin4(5H)-one and 6-methoxynicotinaldehyde provided the title
compound. 400 MHz "H NMR (CDCls) & 8.03 (d, J = 2.1 Hz, 1H), 7.69 (dd, J
= 8.7, 2.1 Hz, 1H), 6.78 (d, J = 8.1 Hz, 1H), 4.74-4.68 (m, 1H), 4.13-4.07 (m,
2H), 3.89 (s, 3H), 3.70-3.67 (m, 1H), 3.58-3.51 (m, 2H), 3.32 ¢, J = 8.7 Hz,
1H), 2.87 (d, J = 9.9 Hz, 1H), 2.78-2.77 (m, 1H), 2.54 (s, 3H), 2.53-2.50 (m,
1H), 2:41-2.29 (m, 2H), 1.82-1.78 (m, 3H), 1.30-1.18 (m, 2H), 10.86 (1 J =

76.6 Hz, 3H). MS: (M+H m/z 439.2).

EXAMPLE 85
6-{(3S,45)-4-methyl-1-[(B-methylpyridin-2-yl)methyl]pyrralidin-3- yl}-‘l-

(1etrahydro~2H-pyran~4 yi}-1 5-dahydro-4H—pyrazolo[3,4-d]pyr|m|d|n-4-one

Qg O
Lo

Following the proceduré for the preparation of 6-{{35,45)-4-methyl-1-
[(2-methylpyrimidin-5-yl)methyl]pyrrolidin-3-yl}-1-(tetrahydro-2H-pyran-4-yl)-
1,5-dihydro-4H-pyrazolo[3 4-djpyrimidin4-cne  but  substituting  sodium
cyanoborohydride and §-methylpicolinaldehyde provided the title comp'ound.
400 MHz "H NMR (CDCls) § 8.02 (s, 1H), 7.57 (. J=7.7 Hz, 1H), 7.20 (d, J =
7.8 Hz, 1H), 7.03 (d, J = 7.5 Hz, 1H), 4.83-4.77 (m, 1H), 4.13-4.08 (m, 2H),
3.89-3.95 (m, 1), 3.72-3.69 (m, 1H), 3.62-3.54 (m, 2H), 3.42 (t, J = B.S'Hz,
1H), 3.06 (d, J = 2.8 Hz, 1H), 2.85-2.83 {m, 1H), 2.64-2.57 {m, 1H), 2.55 (s,
3H), 2.44-2.28 (m, 3H), 2.08-2.03 (m, 1H), 1.81-1.82 (m, 2H), 1.20{t, J= 7.1

Hz, 3H). MS: (M+H m/z 409.1),

. EXAMPLE 98 _
6-[{38.45)-1-{4-fluorobenzyl L4-methylpyrrolidin-3-yl}-1-(tetrahydro-2H-pyran-

4-v1)-1. 5-dihvdro-4H-pyrazolol3 4-dipyrimidin-4-one




4- one 181 ..)-0 1-cycl opentyl-61(3. 4-
\ --hr' .'. 1=5)-142- isopropoxybenzyl)-4-

WO 2008/139293 PCT/IB2008/001125

-118-

%

Following the procedure for the preparatlon of 6-{(38,45)-4-methyl-1-
[(2-methylpyrimidin-5-yl)methyl]pyrrolidin-3-yl}-1-(tetrahydro-2H-pyran-4-yl)-
1,5-dihydro-4H-pyrazolo]3,4-d]pyrimidin-4-one  but substituling  sodium

5 cyanoborohydride and 4-fluorobenzaldehyde provided the title compound.
400 MHz 'H NMR (CDCls) 5 8.02 (s, 1H), 7.36-7.33 {m, 2H}, 7.05-7.01 (m, '
2H), 4.82-4.77 {m, 1H), 4.14-4.09 {m, 2H), 3.79-3.76 {m, 1H), 3.62-3.54 (m,-
3H), 3.34 (t, J= 8.3 Mz, 1H}, 2.99 (d, J = 9.9 Hz, 1H), 2.85-2.83 (m, 1H) 2.60-
2.55 {m, 1H), 2.45-2.30 {m, 3H), 1.99-1.82 (m, 3H), 1.20(d, J = 7.1 Hz 3H).

10 MS: (M+H miz 412.1),

EXAMPLE 87
(a8) B-[(3.4-trans)-1-benzyl-4-ethylpyrrolidin-3-vll-1-(tetrahydro-2H-pyrar-4-yl)-

i,5-dihydro-4H-pyrazolof3,4-dipyrimidin-d-ong
~ Foliowing the procedure for the preparation of 8-[(3,4-trans)-1-benzyl-

135 4~methylpyrrolidin-a-yl}-1-(tetrahydro-zH-pyran-4-y!)-1,5-dihydro;4H-

pyrazolo{3,4-d]pyrimidin;4—one but substituting (3,4-tréns)-ethy[ 1-benzyi-4-

methylpyrrolidine-3-carboxylate provided the titte compound. 400 MHz iH.

NMR (CDCl5) 8 8.02 (s, 1H}, 7.40-7.26 (m, SH), 4.78 (m, 1H), 4.12-4.08 (m,

2H), 3.82-3.804 (m, 1H), 3.65-3.54 (m, 3H), 3.35 (t, J= 8.3 Hz, 1H), 2.88 (d,
20 J=9.9 Hz, 1H), 2.89-2.86 (m, 1H), 2.48-2.32 (m, 3H), 2.20 (M, 1H), 1.95-1.87

(m, 2H), 1.63-1.58 (m, 2H), 1.50-1.48 {m, 1H), 0.93 {t, J = 7.1 Hz, 3H). MS:

(M+H m/z 408.1), '

(b} 6-[(38.478)-1-benzyl—4—ethvlpwrolr‘din-fs-vl}-1—(tetrahvdro—2H~pwan-4-ﬂ};

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




,--S-4- -2134 rnethylpynclidin 3-yl1-1. 5-
dlhydro 4H pyrazol o[ 3. 4-- di pyri m di n-41- nne nM
435. 264 549.596 436. 33 3 162 _ ... % t"

WGBPYBIN3 t r ans) - 1- (dnnol i n-

10

25

PCT/AB2008/001125
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The 6-[(3,4-trans}-1-benzyl-4-ethylpyrrolidin-3-yl]- 1-(ietrahydro-2H-
pyran-4-yh-1,5-dihydro~4H-pyrazolo[3,4-dlpyrimidind-one  racemate  was
separated on Chiralcel OJ-H chiral HPLC column, Mobile Phase 80/20 -
COleeOH, Tr = 3.27, to provide the enantiomer. Analytical: AD column,
Mobile Phase 85/15 Heptane/EtOH, Tr = 12.896. 400 MHz 'H NMR (CDCls)
§ 8.02 (s, 1H), 7.40-7.26 (m, 5H), 4.78 {m, 1H), 4.12-4.09 (m, 2H), 3.82-
3.804 {m, 1H), 3.65-3.54 (m, 3H), 3.35 (t, 4 = 8.3 Hz, 1H), 2.88 (4, J =.,9.9_
Hz, 1H), 2.89-2.86 {m, 1H), 2.48-2.32 (m, 3H), 2.20 (m, 1H), 1.95-1.87 (m,
2H), 1.63-1.58 (m, 2H). 1.50-1.49 (m, 1H), 093 (t, J = 7.1 Hz, 3H). MS:
(M+H miz 408.1). '

EXAMPLE o8
8-1{3S8,45)1-{2-flucrobenzyl}4-methylpyrrolidin-3-vl]-1- (tetrahydro 2H-eran-

—vl}-1,5~dfhvdro—4H:pvrazoiof3 4-dlpvr|rn|d|n-4-one

=
e

Following the procedure for the preparation of B8-{{35,45)-4-methyl-1-[(2-
methylpyrimidin-5-yl)methyl]pyrrolidin-3-yl}-1-(tetrahydro-2H-pyran-4-yl)-1,5-

dihydro-4H-pyrazole[3,4-d]pyrimidin4-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)},




Loao>'\nL L , 3-yl met hy6- 4-

not hyl pyrroliclin-3-01-1- _ C.

cycl opentyl-1.5-di hydro- 22.5 nM 429. 228 543. 552
wolR0s/26292. 53 rd. ") . 4H pyrazol o[ 3. 4- PCT/I§2008/001125

cl]pyrimdin-4-one

-12%-

3.20-2.93 (m, 4H), 2.69-2.62 (m, 1H), 2.40-2.18 (m, 3H), 1.88-1.85 {m, 2H},
1.14 (d, J = 6.6 Hz, 3H). MS: (M+H m/z 412.1).

EXAMPLE 98 :
8-{(35 ,4S)-4-methv[~1—[2-(triﬂruoromethvl]benzvﬂnwrolidin-s-vﬂ-1—(tetrahyd ro-

5  2H-pyran-4-yl)-1,5-dihydro-4H-pyrazolgl3 4-dlpyrimidin-4-one

[(2-methylpyrimidin-5-yl)methyl]pyrrolidin-3-yl}-1 -(t’etrahydro-z H-pyran-4-yl}-
1,5-dihydro-4H-pyrazolo[3,4-dJpyrimidin-4-one  but  substituting  sodium
10 cyanoborohydride and 2-(trifluorcmethyl)benzaldehyde provided the title
compound. 400 MHz 'H NMR (CDCls) 5 10.58 (brs, 1H), 8.01 (s, 1H), 7.78-
7.76 {m, 1H), 7.84-7.58 {m, 2H), 7.37-7.34 {(m, 1H), 4.83-4.76 (m, 1H),
4.14-4.08 (m, 2H), 3.88 (m, 2H), 3.62-3.54 (m, 2H), 3.39 (t, J = 8.3 Hz, 1H),
3.02-2.97 {m, 1H), 2.85 {m, 1H), 2.66 (m, 1H), 2.44-2.27 (m, 3H), 2.06-2.03
15  (m, 1H), 1.81-1.83 (m, 2H), 1.21(d, J = 7.1 Hz, 3H). MS: (M+H m/z 462.1).

EXAMPLE 100
B-1(3S.453)-1-({2 4-difluorcbenzyi}-4-methylpyrrolidin-3-vl}-1-(tetrahydro-2H-

pyran-4-vi}-1.5-dihydro-4H-pyrezolol3 4-dlpyrimidin-4-one
i

£

o
e

Following the procedure for the prepara‘:ﬁon of 6-{(38,48)4-methyl-1-
{{Z-methy]pyrimidin~5—yl)methyl]§yrrolidin-3-yl}-1-{tet{ahydro-ZH-pyran-tl-yl)-
1,5-dihydro—4H-pyrachb[3,4-d]pyrim idind-one but substituting  sodium .
cyanoborohydrice and 2 4-difluorobenzaldehyde provided the title compdund.

20



Cod 183 .5> JO 1-cyclopentyl-6-((3.4-
lrens)-1-(3-"' - (di fl uor onet hoxy) benzyO0-

WO 2008/139293 PCT/IB2008/001125
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400 MHz "H NMR (CDCl) 6 8.01 (s, 1H), 7.40-7.38 (m, 2H), 6.90-6.79 (m,
2H), 4.81-4.77 (m, 2H), 4.14-4.08 (m, 2H), 3.88 {m, 2H), 3.62-3.54 (m, 2H),
3.32 (1, J = 8.7 Hz, 1H), 3.'_02 (d, J = 9.5 Hz, 1H), 2.86-2.83 (m, 1H), 2.65 (m,
1H), 2.43-2.20 (m, 3H), 2.00-1.83 (m, 2H), 1.21(d, J = 6.6 Hz, 3H). MS:

5 (M+H m/z 430.2).

EXAMPLE 101 _
8-[(38.4S)}-1-(4-methoxybenzy}-4-methylpyrrolidin-3-y-1-(tetrahydro-2H-

pyran-4-y13-1.5-dihydro-4H-pyrazolo[3.4-d]pyrimidin-4-one

]

d » #

10 Following the procedure for the preparation of 8-{(3S,48)-4-methyl-1-
{(2-methy_lpyrimidin~5-yl)methyl]pyfra]idin-3-yl}-1-(tetrahydro-ZH-pyran-4-yt.)-
1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one  but substiiuting sodium
cyancborohydride and 4-methoxybenzaldehyde provided the title compound.
400 MHz "H NMR {CDCls) § 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), 2.87 {d, J = 9.9 Hz, 1H), 2.82-
2.80 (m, 1H), 2.53-2.49 {m, 1H), 2.42-2.30 ({m, 3H), 1.85-1.82 (m, 3H)', 1.18
(d, J = 7.1 Hz, 3H). '

: . EXAMPLE 102
20  (a) 5-amino-1-(tetrahydro-2H-thiopyran-4-yl)-1H-pyrazole-4-carbonitrile

Following the procedure for the preparation of 5S-amino-1-(2-
methoxyphenyl)-1H-pyrazole-4-carbonitrile but substituting 1-(tetrahydro-2H-
thiopyran-4-yhhydrazine provided the title compound. 400 MHz 'H NMR
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pyrazol o( 3, 4-1 pyrim din. 4- one
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(CDCla) & 7.44 (s, 1H), 4.71 (s, ZH); 3.84-3.76 {m, 1H), 2.B0-2.63 {m, 4H),

2.24-2.10 (m, 4H). MS; (M+H m/z 208.1),
(b) 5-amino-1-{tetrahydro-2H-thiopyran-4-vi}-1H-pyrazole-4-carboxamide

o

5 Foliowing the procedure for the preparation of 5-amino-1-(2-
metho:cyphenyi)_-1H-pyrazcle-zt-carboxamide' but substituting - 5-amino-1-
{tetrahydro-2H-thiopyran-4-yl)-1H-pyrazole-4-carbonitrite  provided the title
comp_odnd. 400 MHz 'H NMR (CDCls) 3 7.67 (s, 1H), 4.09-3.97-(m. 1H),
2.89-2.82 (m, 2H), 2.72-268 (m, 2H), 2.15-2.10 (m, 4H). MS: (M+H m/z

10 227.1).
(c) B-[{38.48)-1-benzyl-4-methylpyrrolidin-3-yl]-1-(tetrahydro-2H-thiopyran-4-

1\-1.5-dihvdro-4H-pyrazolo]3.4-dlpyrimidin-4-on

‘
g

Following.the procedure for the preparation of 8-{(3,4-trans)-1-benzyl-

15  4-methylpyrrolidin-3-yl}-1-(2-methoxyphenyi)-1,5-ditydro-4H-pyrazolo]3,4-
d)pyrimidin4-one but substituting 8-amino-1-(tetrahydro-2H-thiopyran-4-yl}-
1H-py_razole-4-carbbxamide and (35,48}-methyl-1-benzy!-4-niethylpyrrolidine—
3-carboxylate provided the title compound. 400 MHz 'H NMR (CDCl3) § 8.02
(s, 1H), 7.41-7.28 (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), '
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, EXAMPLE 103
6-[(35.48)-1-(2-methoxybenzyl}-4-methylpyrralidin-3-yi]-1 {tetrahydro-2H-

pyran-4-y)-1,5-dihydro-4H-pyrazolo[3 4-dlpyrimidin-4-one
- -

\f ] .n\u

5 Following the procedure for the preparation of 6-{(38,45)—4amefhy|.—1-
_[(2-methylpyrimidin-s-yl)methyf]pyrrolidin—s-yf}—1-(tetrahydro-?.H-pyi’a‘n-4-yl)-
1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one but substituting sodium cyano
borohydride and 2-methoxybenzaldehyde provided the title compound. 400
MHz 'H NMR (CDCls) & 8.00 (s, 1H), 7.29-7.22 {m, 2H), 6.92-5.88 (m, 2H),

10 4.83-4.75(m, 1H), 4.14-4.08 (m, 2H), 3.93 (s, 3H), 3.76-3.68 {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), 1.82-1.82 (m, 3H), 1.18(d, J = 7.1 Hz, 3H).

MS: (M+H m/z 424.1),
EXAMPLE 1G4
15  B-{(38,48)-1-(3-methoxybenzy(}-4- methyipyrrolidin-3-vi]- ‘I—{tetrahydro-.?H-

pyran-4-yl}-1.5-dihydro-4H- pyrazolof3‘4 -d|pyrimidin-4-cne
'
L

Following the procedure for the preparation of 6-{{35,48)4-methyi-1--
[(2-methylpyrimidin-5-yl)methyl]pyrrolidin-3-yl}-1-(tetrahydro-2H-pyran-4-yi)-

20 1,5-dihydro-4H-pyrazcio[3,4-d)pyrimidin-4-one  but  substituting  sodium

cyanoborohydride and 3-methcxybenzaldehyde provided the title compound.

400 MHz *H-NMR (CDCl3) 5 8.02 {s, 1H), 7.27-7.21 (m, 1H), 6.86-6.82 (m,

2H), 6.81(d, J=7.1 Hz, 1H), 4.82-4.76 (m, 1H), 4.14-4.08 (m, 2H), 3.85 (s,
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3H), 3.79 (s, 1H), 3.62-3.54 (m, 3H), 3.39 (t, J=8.7 Hz, 1H), 300 (d, J=
10.3 Hz, 1H), 2.81 (m, 1H), 2.53 (m, 1H), 2.42-2.28 (m, 3H), 1.94-1.82 (m,

3H), 1.20 (d, J = 7.1 Hz, 3H). MS: (M+H miz 424.1).

 EXAMPLE 105
£-{(38 .4S}-4.-methyl-1-{3-(trifluoremethylibenzyllpyrrolid in-3-yi}-1-{tetrahyd

2H-pyran-4-vi}-1,5-dihydro-4H-pyrazolo[3,4-dipyrimidin-4-one
_

5

Foliowing the procedure for the preparation of 6-{(35,4S5)-4-methyl-1-.

[(Z-methylpyrimidin—s-yl)methyl}pyrmlidin-a-yl}-'l-(tetra‘hydro-ZH-pyran-4fyl).-
but substituting . sodium

ro-

10 1,5-dihydro-4H-pyrazolo{3 4-d]pyrimidin-4-one
cyanoborohydride and 3-(triflucromethylibenzaldehyde provided the title
compound. 400 MHz 'H NMR {(CDCl;) & 8.02 (s, 1H); 7.68-7.63 (m, 1H),
7.55-7.51 (m, 3H), 4.84-4.76 (m, 1H), 4.14-4.08 (m, 2H), 3.87-3.84 {m, 1H),
3.71-3.69 (m, 1H), 3.62-3.54 (m, 2H), 3.36 {t, J = 8.3 Hz, 1H), 3.01 (m, 1H),
2.86 (m, 1H), 2.63-2.60 (m, 1H), 2.50-2.27 (m, 3H), 1.98-1.83 (m, 3H), 1.21
(d,J = 6.6 Hz, 3H). MS: (M+H m/z 4€2.1).

EXAMPLE 106
6-[(35.45)-1-(26-difluorobenzyl}-4-methyipyrrolidin-3-yli-1-{tetrahydro-2H-

15

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

' d’wl/)ﬁl/?‘;\“ .
Following the procedure for the preparation of 6-{(35,45)-4-methyl-1-
[(Z-methylpyrimid]n-5—y_l)methyl]pyrro[idin-3-yi}-1-(tetrahydro-zH-pyran-4-yl)-

1,S-dIhydro-4H-pyrazoIc[3,4-d]pyrimidin-4-one but substituting sodium
cyanoborchydride and 2,8-diflucrobenzaldehyde provided the title compound.




ir) f>>" (11.Y 8ans)-1-1(2,7- dinethylim dazo(1. 2-

el pyridi n-3- Anet hyl i -4- nethyl pyrrolidin-310- 155 nM
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400 MHz *H NMR (CDCls) & 8.00 (s, 1H), 7.30-7.22 {m, 1H), 6.96-6.82 (m,
2H), 4.83-4.75 (m, 1H), 4.13-4.08 (m, 2H), 3.91 (s, 2H), 3.62-3.54 (m, 2H),
3.34 (t, J = 8.3 Hz, 1H), 3.06 (d, J= 9.5 Hz, 1H), 280 (m, 1H), 2.66 (m,
1H), 2.40-2.27 (m, 3H), 1.99 (m, 1H), 1.91-1.83 (m, 2H), 1.16 (d, J= 7.1 Hz,

5 3H). MS: (M+H m/z 430.1).

EXAMPLE 107 7
{a)  8-1(35.45)-4-ethylpymolidin-3-yf]-1-(tetrahydro-2H-pyran-4-yi}-1 H-

’5:\
O

Following the procedure for the preparation of 6-[(35,45)4-
methylpyrrolidin-3-yl]-1-(tetrahydro-2H-pyran-4-yi)-1H-pyrazolo[3,4-
dlpyrimidin-4(5H)-one but substituting 6-[(35,45)-1-benzyl-4-ethylpyrrolidin-3- '
yi}-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 (CDsOD) & 8.02 (s, 1H),
15 4.97 (m, 1H), 4.08-4.06 (m, 2H), 3.78-3.58 (m, 4M4), 3.34-3.34 (h'\ 1H),
3.16-3.11 (m, 1H), 268(d,J= BTHz 1H), 2.63 {m, 1H), 2.32-2.27 (m, 2H),
1.00-1.87 {m, 2H), 1.69 (m, 1H)., 1.57 (m, 1H), 0.97 {t, J = 7.5 Hz, 3H). MS:

{M+H miz 318.2).

pyrazolof3 4-dlpyrimidin-4({5H}-cne-

10

(b) 6-{(3S 4S)-4-ethyl-1-[(5-methv!pyrazin-2-yl}methyllpyrrolidin- 3—yl}-1-
20 (etrahvdro-2H-pyran-4-yi)-1.5-dihydro-4H-pyrazeolo[3 4-d]pyrimidin-4-cne

Ta a solution of 6-[(35,485) —ethylpyrro!idm -3-yl}-1-{tetrahydro- 2H-
py[an-4-yl)-1H-pyrazolo[3,4~d]pyr|m|dm-4(5H)~one (4.4g9) - in



187 . | 1l-cycl opentyl 64(34- trans)-1-(3, 5-
di chl or oben2y8- 4- c2
nmet hyl pyrrolidin.3-yl1-1, 5- d| hydr o- 4H. pyrezol o( 3. 4-
wOodpgy6928% di n- 4- one 70. 9 nM 445. 144 560. 406P4UB298/0B 15,4
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dimethylformamide (62 mL) was added acetic acid (2.4 mi), 5-

rnef.hylpyrazine-Z-carbaldehyde (2g) and sodium triacetoxyborchydride

(5.27g). The reaction mixture stirred for Zh at ambient temperature and was

carefully quenched with saturated sodium bicarbonate solution, extracted x

5 with methylene chloride, dried with magnesmm sulfate, filtered and

concentrated. Purification via Biotage MPLC chrematography eluting with 1-

4% methanol/methylene chloride/0.5 % saturated ammonium hydroxide

provided the titte compound (3.9g). 400 MHz 'H NMR (CDCly) & 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),

2.84 (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), 0.85-0.92 (m, 3H).
MS: (M+H m/iz 424.2). .

EXAMPLE 108
15  6-{{35.45)4-ethyl-1-[{6-methoxypyridin-3-ylimethvllpyrrolidin.3-vik-1-

(tetrahvdro-2H-pyran-4-yi)-1 S-dihydro-4H-pyrazolo[3 4-dlpyrimidin-4-cne

Following the procedure for the prepgraﬁon of 6-{(38,45)-4-methyl-1-
[(2—methylpyrimidin-5-yi)methyf]pyrrolidin—3-yl}-1-(tetrahydro-zH~pyran-4-9l_)—

20 1,5—dihydro~4H-pyrazoIo[3,4¥d}pyrimidi'n-4-one but substituting 6-[(35,45)4-
ethylpyrrolidin-3-yl]-1-(tetrahydro-2H-pyran-4-yl)- tH-pyrazalo[3 4-d]pyrimidin-
4(5H)-one hydrogen chloride, sodium cyancborohydride and 6-
methoxynicotinaldehyde provided the titie compound. 400 MHz 'H NMR
(CDCis) & 8.04(d, J = 2.1 Hz, 1H), 8.02 (s, 1H), 7.73-7.71 (m, 1H), 6.78 (4,

25 J =87 Hz, 1H), 4.80-4.75 (m, 1H), 4.12-4.10 {m, 2H), 3.82-3.90 (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),



188 p) ( 1-cycl openty1-61(3,4- trens)-1-(4-
i sopropoxybenzy8- 4- nmet hyl pyrrolidin-3-y11-1
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1.91-1.83 (m, 2H), 1.65-1.45 (m, 2H), 0.92 (¢, J = 7.5 Hz, 3H). MS: (M+H

miz 438.2).
EXAMPLE 108
6-1(35.45)-4-ethyl-1-( pyridin-2-vimethyipyrrolidin-3-ylj-1-{tetrahydro-2H-

5 ran-4-vl-1, 8-dihydro-4H-pyrazolo[3,4-dlpyrimidin-4-one
Q °
RS

To a solution of 8-['.(3S,AS)-4-e’thylpyrroIi_din-S—yl]-1‘-(telrahydro.-zH-
pyran-4-yl)-1H-pyrazolo[3,4-d]pyrimidin-4(5H}-one hydrogen chloride (51 ma)

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 chron;:atography to
provide the title compound. 400 MMz *H NMR (CDCly) § 11.50 (brs, 1H),
8.63 (dd, J =17, 0.83, Hz, 1H), 8.02 (s, 1H), 7.70-7.67 (m, 1H), 7.40 (d, J
= 7.9 Hz, 1H), 7.20-7.16 (m, 1H), 4.79-4.77 {m, 1H), 4.12-4.02 (m, 3H),

15
'3.75-3.72 (m, 1H), 3.61-3.53 (m, 2H), 3.39 (t, J = 7.9 Hz, 1H), 3.07 (d, J =
g.9 Hz, 1H), 2.92-2.90 (m, 1H), 2.37-2.12 (m, 4H), 1.91-1.83 (m, 2H), 1.65-
1.60 (M, 1H), 1.54-1.49 (m, 1H), 0.94 (t, J = 7.1 Hz, 3H). MS: (M+H m/z
408.1). '

20 EXAMPLE 110

6-[(38,48)-4-ethyl-1-(quinoxalin-2-ylcarbonylpyrrolidin-3-yii-1-{tetrahydro-2H- '

pyran-4-yl}-1. 5-dihydro-4 H-pyrazoio[3 4-dipyrimidin-4-cne
’

; O%Q:/Q |
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To a solution of 6-[(35.48)4-ethylpyrrolidin-3-yl}-1-(tetrahydro-2H-
pyran-4-yl)-1H-pyrazolo[3,4-d]pyrimidin-4(SH)-one hydrogen chioride {73 mg)
in diclcromethane (2 mlL) was added triethylamine (62 mg) and 2-
quinoxaloylchloride (40 mg) at 0 °C. The reaction mixiure was warmed to
5 ambient temperature and stirred for 18h. The reaction mixture was quénched
with saturated sodium bicarbonate, extracted with methyl_ené 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 (CDCls) 8 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), 2.38-2.34 (m, 2H), 1.63-1.89 (m, 2H), 1.58-1.56 (m, 1H),
1.63-1.50 (m, 1H), 1.0%-0.88 (m, 3H). MS: (M+H m/z 474.2).

EXAMPLE 111
15  8-[(35,45)-4-methyi-1-(pyrimidin-2-yimethyllpymolid in-3-vl}-1-{tetrahydro-2H-

pyran-4-vi)-1,5-gihydro-4H-pyrazolo[3 4-dlpyrimidin-4-one
@)

? Q’d‘r" ! ¥

_ To a solution of 6-[(38,48)-4-methylpyrrolidin-3-yl1-‘|-(tetrahydro-2H-
pyran-4-yi)-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-(chloromethyl)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 titte compound
(g). 400 MHz 'H NMR (CDCls) § 12.30 (brs, 1H), 8.63 (d, J=3.0, Hz, 2H),

8.03 (s, 1H), 7.20(d, J=5.0, Hz, 1H), 4.84-4.78 (m, 1H), 4.30-4.27 (m, 1H},



(4,5,6,7-tetrehydro-1. 3- 1 benzot hi azol - 2-
yl met hyl ) pyrrolidi n-31+ 55.4 nAA 438 22 552.622
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4.14-4.08 (m, 2H), 3.87-3.82 {m, 1H), 3.63-3.55 (m, ZH). 347 (1, J= 7.8 Hz,
1H), 3.29 (d, J = 9.9 Hz, 1H), 2.88-2.86 (m, 1H), 2.60-2.56 (m, 1H), 2.46-

2.24 (m, 4H), 1.93-1.84 (m, 2H), 1.24 (t, J = 7.1 Hz, 3H}. MS: (M+H m/z

396.2), .
) EXAMPLE 112
2.({(38.48)-3-ethyl-4-[4-ox0-1-(tetrahydro-2H-pyran-4-yt}+- 45-dihydro-1H-

pyrazolo[3.4-dlpyrimidin-B-yllpvrrelidin-1-ylimethylbenzonitrile

o
&

Following the procedure for the preparation of 6-{(35,45)4-methyl-1-
10 [(Z-methylpyrimidin—S-yl}methyf]pyrrolidin—S-yl}-1-(tetrahyd_ro-ZH—pyran-4-yl)-
1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin4-cne but substituting &-{(35,45)4-

ethy!pyrrolidin-3-yl]-1-(tetrahyd ro-2H-pyran-4-yl)-1H-pyrazolo[3 4-d]pyrimidin-
cyanoborohydride and 2-

4{5H)-one hydrogen chioride, sodium
formylbenzonitrile provided the title compound. 400 MHz 'H NMR (CDCls) &

11.68 (brs, 1H), 8.01 (s, 1H), 7.68-7.58 (m, 3H), 7.40-7.36 (m, 1H), 4.91 (s,

15
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), 1.66-1.48 (m, 2H), 0.93 (t. J = 7.5 Hz, 3H). MS:
(M+H miz 433.2). :

20 EXAMPLE 113

3-({{ 35.45)-3-ethyl-4-[4-ox0-1 -(tetrahvdro-zH-pvran-ld-yn-ths-dihvdro—‘l H-

Dvrazolof:&.«d-d]pyrimidin-G-yI]pvrTo!idin- yiimethyllbenzonitrile

ﬂ
Gt
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Foliowing the procedure for the preparatibn of 6-{{38,4S}-4-methyl-1-
[(Z-melhylpyrimidin-S-yl)methyl]pyrroiidin—3—yl}-1-(tetrahydro-2H-pyran-4-yl)-
1,S-dIhydro-4H-pyrazolo[:iﬂ—d]pyrimIdi'n—4-one but suhstituting 6-[(38,48)—4¥
ethylpymolidin-3-yi}-1 -(tetrahyd ro-2H-pyran-4-y)-1H-pyrazoio[3,4-d]pyrimidin-
4(5H)-one  hydrogen  chloride, sodium cyanoborohydride and 3-
formylbenzonitrile provided the. title compound. 400 MHz 'H NMR (CDCl) &
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-
2.87 (m, 2H), 2.71-2.70 {m, 1H), 2.37-2.30 (m, 2H), 2.20-2.14 {m, 1H),
1.90-1.87 (m, 2H), 1.61-1.60 (m, 1H), 1.51-1.48 {m, 1H), 0.91 {t, J=7.5 Hz,
3H). MS: (M+H m/z 433.2). :

EXAMPLE 114 o |
4-(£({35,48)-3-ethyl-4-[4-oxo-1 -(tetrahydro-2H-pyran-4-y|)-45-dihydro-1H-

pyrazolold,4-dlpyrimidin-8-yllpyrrolidin-1 -yviimethyllbenzonitrile

o

Following the procedure for the preparation of B-{(38,48)-4-methyl-1-
[(2-methylpyrimidin-5~yl)methy[]pyrroIidEn-3—yI}-1-(tetrahydro—ZH-pyran-'4—yl)-
1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin-4-one but substituting 6-[(35,45)-4-
ethy]pyrrolidin-3-y11-1-(tetrahydro-2H-pyran-4~y|)-1H~pyrazolo-[3,4-d}pyn'midin-
4(5H)-one hydrogen chloride, sodium  cyanoborohydride and 4-
formylbenzonitrilé providéd the title compound. 400 MHz 'H NMR {CDCls) 8
11.82 (brs, 1H), 8.01 (s, 1H), 7.75 (t, J = 7.9 Hz, 1H), 7.59-7.44 {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),

2.37-2.31 (m, 2H), 2.25 (m, 1H), 2,00 (m, 1H), 1.91-1.83 (M, 2H), 1.64-1.63
(m, 1H), 1.61-1.59 (m, 1H), 0.93 {t J= 7.5 Hz, 3H). MS: (M+H m/z 433.2).



1.5-di hydro. 4H. pyrazol o(3. 4-dl pyrimdin- 198 nM

419. 269 533.597 420.34 3  4-o0ne 192 )3, 51, /c/
1-cycl opentyl-6-[ (3. 4- s
WO 2008/139293 PCT/IB2008/001125

-132-

BICLOGICAL PROTOCOLS
The utility of the compounds of Formula (1}, and the pharmaceutically

acceptable salts thereof, in the treatment or prevention of diseases (such as

are detailed herein) in mammals (e.g., humans) may be demonstrated by the

5  activity thereof in conventional assays known to ong of ordinary skill in the art,

including the asséy 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 (PDE9) 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, Coming
Inc). The human recombinant PDE® enzyme was generated in SF-8 cells, the

cell pellets were sonicated in buffer (20 mM TRIS, 2mM benzamidine, 1mM

15 EDTA, 250mM sucrose, 100pM PMSF, pH 7.5 with HCI), centrifuged at
40,000 x g for 20 min at 4°C. The supernatants were 'stored at -BO'C. [8-
E’H]g_L-Jau'msinr-: 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 compound-é*

20 were dissolved in DMSO, diluted in DI HO .and serially diluted in
20%DMS0/80%H20, 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'GNMP. Each assay weli contained 10 pl of test compound

or solvent, 40 pl of [*HJcGMP and 50 u! 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 pI per well of SPA beads. The plates were

30 sealed, vortexed, allowed to set for >300 min. then counted in a Wallab Tritux

MicroBeta L.SC.




Era ns)-1.(2.6- dichlorobenzyl)-4-

met hyl pyrrolidin-3-y1).1:5- dihydro-4H pyrazol o[ 3. 4-
- d] pyrimdin-4-one 236 nM 445. 144 560. 406 446.14 2.75
wOobe®/M39293 44[ (3, 4-trans)-3-(1- . . . aPCT/B2008/001125

-133-

Example | G5678A | Example G5678BA Example | G5678A

No {U):1C30 No. (U)IC50 ~ No. (Uy1C50

3 9.46 nM 43 36.4 nM. 80 3.72nM

4 824 nM 44 10.9 nM 81 2.92 nM

5 558 nM 45 8.7 nM 82 5.48 nM

8 571 nM 48 8.53 nM 83 245 nM

7 11.6nM 47 5.53 nM B4. 1.87 nM

8 11.2 0M 48 40.7 nM 85 0.903

8 284 nM 49 4.55 pM - 86 1.44 nM
10 4.98 nM | 50 125 nM |- 87 572 M
11 18.9 nM 51 8.18 nM 88 17.9 nM
12 7.23nM 52 26.0 nM 88 1.70 nM
13 6.61nM | 53 7.30 nM 80 1.41 nM
14 260nM | - 54 14.7 nM 91 . {6.89nM
17 16.2 nM 55 6.55 nM. 892 23.3nM
18 8.26 nM 56 4.81nM 93 24.3n0M |
19 2.68 nM 57 122 nM 94 14.2 nM .
20 7.06-nM 58 334 nM 95 3.92nM
21 34.5 M 58 7.37 nM 98 7.43nM
22 436 nM 60 44.8 nM 87(a) | 7.20nM
23 1.32nM- | 61 7.35 nM 97(b) 5.56 nM
24 119 nM 62 520 nM 98 7.93nM
25 9.07 nM | 63 123 nM 80 12.8nM
26 11.4 nM B4 873 nM 100 22.7 nM |
27 7.45 nM 65 17,1 nM 104 7.94 nM_
28 6.86 nM 66 | 18.1 nM 102 18.7 nM |
29 2.17. nM 67 8.74 nM _ 103 6.2 nM
31 23.2 nM 68 36.7 nM 104 3.98 nM
32 5.19nM 69 307 nM 105 3.28nM
33 6.29 nM 70 10.2 nM 106  18.06 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 4.21nM
37 3.23nM 74 6.14 nM 110 2.58 nM
38 5.75 nM 75 5.46 nM 111 112.5nM _
39 58.1 nM 76 3.50 nM 112 1.37 nM
40 44 5 nM T 1.24 oM 113 <1.00
41 .|63.8nM 78 4.35 nM 114 2.31 nM
42 268 nM 78 3.72nM ) '

The following additicnal compounds were made in accordance with the

methods set forth abaove:



P ~, cycl opentyl4-oxo-4,5- chhydro-1H pyrezol o[ 3. 4-

P

) d]l pyrimdin-6-yl)-4- 57/ nM 402. 217

PCT/1B2008/001125

516.526 403.25 2.61 | erV t nethylpyrrolidin-1-
- WONSHEIMY| ) benzoni Vil e VO

2008/ 139293PCT/ | B2008/ 001125 - 149-

-134.

£x. No.

-St.ruclure

IWPACNAME

GSE78A

| (uyicso

Exact
Mass

Molee,
Weight

Obs, |

mz
{M+1)

Retention
Time

115

1-eyclopentyl-6-{(3 4-

trans }4-methyl-1-[3-(1H- |

pyrazol--
ylibenzylpyrrclidin-3-yij}
" 1.5-dihydro-4H-
pyrazolof3,4-djpyrimidin-

4-one

40.4 nM

443.243

557,579

444.28

2.7

116

-cyclopentyl-6-{{3.4-
trans }4-methyl-1-{(2-
methylpyridin-g-
yhmethyl]pyrrolidin-3-y(}-
1,5-dikydro-4H-

pwazclo{!!ﬂ-d}pyrimidin-

4-one

34.0 nM

352.233

620.558

393.32

2.04

117

B-[(3,4-trans }-1-(2-chiaro-
6-fluorobenzyl)4-
methylpyrrolidin-3-yfi-1-

| cyclopentyl-1.5-dihydro-

4H-pyrazolcf3.4-
dipyrimidin-4-cne

126 nM

| 4z8.173

543,951

430.23

27

118

1-cyclopentyl-6-{{3.4-
trans}1-(2,3
dimethylbenzyi}-4-

i methylpyrrolidin-:i—yi}-‘l.s-

dihydro-dH-pyrazolo{3.4-
d)pyrimidin-4-one

74.nM

405.253

§19.57

408.32

29

119

1-cyclopentyl-8-{(3.4-
trans}1-[2-
{difiuoromethoxy)benzyl]-
4-methylpyrrolidin-3-yl}-
1.5-dihydro-4H-
pyrazolofd,4-dJpyrimidin-
4one

32.8 nM

443,213

§57.522

444.28

2.82




194 -r C ) CN) 1. 1-cyclopenlyl-6.[(3,4-

trans)-1-(2-fluoro5- nethoxybenzyO-4-

net hyl pyrrolidin-3-yl11-1.5- di hydro-4H pyrazol al 3. 4-
Wodﬂ“?ﬁ%?%#di n-4-one 54.7 nM 425. 223 539. 532P4YE9§/04135

195 1-cyclopentyl-6-((3.4- trans)-1-(2.6-

di net hyl benzyl) - 4- net hyl pyrrolidin-3-501, 5-

di hydr o- 4H pyrozol of 3. 4- dl pyri m di n-4-one 198 nM .

405. 253 519.57 406.31 2.83 196 ..P's NO) 1J7

-135-
120 | L A 1-cyclopentyl-8-{{3 4-
}‘-ﬁ; trans)-1-{(2-
L] -y
}-e,. b ethoxypyridin-3- ' ‘
: )methyl)-4- ' '
2,—‘ : yometyt) g27nM | 422.243 | 650582 | 4233 | 266
Y methylpyrrolidin-3-yi}- : A
T 1,6-dihydro-4H-
l.\..’!\. pyrazole{3 4-¢Jpyrimidin- |
K 4-one
121 A 2 1-cyclopentyl-6-{(3.4-
)‘ﬁ' trans H4-methyl-1-
\_>==. b (4.567-
(\ ) tetrahydropyrazolof1.5- '
; alpyridin-3- 83.9nM | 421,259 | 535573 | 422.33 2.43
‘O.\/ yimethyl)pyrrelidin-3-yl)- : '
) . |
S . 1,5-dihydro-4H--
pyrazolo[3.4-dlpyrimidin-
4-0n@
22 | ™ 5, 1-cy=10penlyl—6~i(3.4-: 1
\ﬁ\m trans)-1-(2.3-dihydro-1,4-
\—{" D benzodioxin-6-yimethyl)-
) S 4-methylpyrrolidin-3-yl}- ' 564nM | 435227 | 549,552 | 436.28 268
-~ 1.5-dihydeo-4H- :
g o
~ pyrazolo[3 4-d]pyrimidin- _
_ 4-one
23 (= < 1-cyclopentylB-{(3.4-
e trans 14+ 1H-imidazol-
\:;F‘ A f-yl)benzyl)-4- _ _
N.' | methylpyrolidin:3-yij- 39.3nM | 443.243 | 557.579 | 444.28 | 211
: (\N 1,5-dihydro-4H- '
- pyrazelo[3 4-d]pyrimidin-
. 4-one
L - )
124 ] },_(\. 1-cyclopentyl-6-{{3 4-.
(N | meenes |
pe ' ichlerobenzyl}-4- .
. L dichlarobenzyl} B0.9nM | 445.144 | 560.406 | 44610 | 2.92
S N methylpyrrofidin-3-ylk1 5-
N dihydro-4H-pyrazole[3 4-
S dJpyrimidin-4-one
.I .




SOE

1-cycl opentyl-6-{(3. 4.

trans) - 1-[ (4- nmet hoxy- 3. 5- di net hyl pyndi n- 2-

Onet hyl )-4- nethyl pyrrolidin-3-yl}-

1.5-dih

W%%ﬂf’%{lé %[ 3.4-di pyrimdin- 4-one 187 nM 436&¢

664. 609 437.32 2.76 197 p cc-,

-6-- 4

1-cycl opentyl-6-1(3.4- trans)-1-(3.5-
di met hyl benzyl)-4. nethyl pyrrolidin-3-yl)-1.5-

di hydr o- 4H pyrazol op ,4- djpyrimdin-4-one 53.5 nM

405. 253 519.57 406.33 2.98 198
-136-

dr o-

AH

008/001125

125

3

1-cyclopentyl-6-[(3.4-
trans)-1-{4-mathoxy-3-
methylbenzyl}-4-
methylpyrrolidin-3-yI]-1,5-
dihydre-4H-pyrazeio[3.4-
d]pyrimidin-4-one

85.2 nM

421,248

535.569

422,31 |

2.88

126

1-eyclopentyl-6-[{3.4-

- trans)-1-(2,3-dihydro-1-

benzofuran-7-ylmethyl}-

§-methylpyrrafidin-3-yl]-
1.5-dihydro-4H-

pyrazolo[d,4-d]pyrimidin-

4-one

88.7 nM

419,232

533.553

420,31

275

127

1-cyciopentyl-6-{{3.4-
trans}1-(2,3-
diffucrobenzyl}-4-
methylpyrrelidin-3-yl}-1,5-

d]pyrimidin-4-cne

dihydro-4 H-pyrazolo[3.4- |

61.7 nM

£13.203

| 527.498

414.28

273

128

1-cyclopentyl-B-[(3.4-
trans )} 1«(5-fluorp-2-
" methexybenzyl}4-
methylpyrrolidin-3-y(}-1.5-
dihydro~4 H-pyrazolof[3.4-
dpyrimidir-4-one

70.8nM

425.223

538.532

42629 |

2.8

129

1-cyclopentyl-6-[(3 4-
trans}1 -(2-flsoro-4-
methoxybenzyl}-4-

_methylpyrrolidin-3-yl}-1.5-

dihydro-4H-pyrazola[3.4-
dpyrimidin-4-one

71.8 nM

425.223

£$38.532

426.28

2.78

130

1-cyclopentyl-6-{(3.4-
trans}1-(3-fiucro-4-
methylbenzyl}-4-
methylpyrrolidin-3-yij-1,5-
dihydro-4H-pyrazolo[3.4-
d]pyrimidin-4-one

60.0nM

409.228

523.533

410.28

2.87




A1'X 1.-)b 4 1-cycl opentyl-61(3.4- trans)-1-(3, 4-

di net hyl benzyl) - 4- net hyl pyrrolidin-3-yl]-1.5-

d
WOL8

gzgs

i%ydro-4kkpyrazolo[3,4- d] pyri m di n-4-on
713 519.57 406.31 2.94 WO

2008/ 139293PCT/ 182008/ 001125 -150- 199 ANO
1-cycl opentyl-6-((3,4- trans)-4-nmethy/-1-((1-
nmet hyk1lH benzi m dazd- 2-yl)net hyDpyrrolidin. 3- -
y1}-1.5-di hydro-4H pyrazol o[ 3, 4-a] pyri m di n- 4-one.

35.3 nM 431. 243 545.568 4

32. 29
-137-

X

ZQOSEM 125

431 ey . 1-cyclopentyr-§-{{3.4-
}—("‘: srans)-4-methyl-1-{(2-
\.——\}&.)‘H >-\ methyl-1,5-thiazo!-5- :
$ | ylmethyljpyrrotidin-3yi}- | 41.9nM | 388,188 | 512.567 | 389.23 | 232
- 1.5-dihydro-dH-
\(. ’: pyrazolof3,4-dlpyrimidin-
4-one
132 =7 N {-cyclopantyl-8-{(3.4-
7 —Q trans)- 1-[{4-isopropyl-
Walls 13-thiazok 2-yl)methyl}- e
7 s-metiyipyroldin 34y | 37.5nM | 42622 | 540611 | 427.28 | 283
24 1.5-dihydro-4H- :
—1':" pyrazolo[3,4-dipyrimidin-
4-ane
133 o % 1-cyclopentyl-&-{(3.4-
P{} trans)-1-{(1.3-dimethyl-
\f___\}"’" b 1H-pyrazol-S-ylymethyl]- | : .
- 4 methylpyrralidin-3-y}- | 33.7 nM | 385,243 508.535 | 398.31 2.35
/’w" 1,5-dihydro-4H-
A pyrazelo[d 4-d]pyrimidin-
4-one
134 0 % 1-cyclopentyl-6-{{3.4~
’\H}"H\“’\ ' trans}1-{2,3-difuoro-4-
o ’ methylbenzyl-d- . | oo oM [ 427,218 | 541528 | 42829 | 2.80
;o methylpyrrolidin-3-yl1.5- | - . :
/'::1: . dihydroJH—pyrazolq{B.&
/ dipyrimidin-4-one
135 | & e 1-cyclopentyl-6-[{3.4-
¢ el trans J-4-mathyl-1-{{6-
\ \Q (1H-pyrazol-1-ylpyridin-
A 2-y]methylipyrrolidin-3- | 91.6nM | 444238 | 672502 | 4453 258
i yl]-1.5-dihydro-4H- '
_ S pyrazolo[3.4-djpyrimidin-
' ﬂ.’ 4-one
136 | % 1-cyclopentyl-6-[(3.4-
. ..m ! trans-4-methyl-1-(4-
\_)‘“‘*}—-\:"—\ methylbenzylpyrrolidin- Ny
\ s ] 132 nM 391.237 505.543 g 2.81
N 3-yi}-1,5-dihydro-4H-
{#\_’) pyrazolo[3.4-dlpyrimidin-

4-ane




2.64 200 "1"-ti" rfl -J. 1-cyclopentyl-6-((34-

trans)-4-nmethyl-1-/(4- mel hyl -3, 4-di hydro-2H

1. 4-benzoxazin-7- Arnethyllpyrroliclin-3-y0-
wal08s/@p9ydr o- 4H  pyrazol of 3, 4-d] pyri m di n- PAT@RE080¥G 25

nM 448. 259 676.62 (449.3) (2.78) 201 h

OMJ. 1-cyclopentyl-6-[(3.4- trans)-4-nethyl-1-(3-

phenylpropyl) pyrrolidin-3- yl)-1.5-di hydro-4H

pyrazol o( 3, 4-d] pyri m di n- 4-one 146 nM 405. 253 519. 57

(406.3) (2.93) '

-138-
137 | 5 " 1-cyclopentyl-B-[(34-
;:';f\_ . trans)-4-methyl-1-(2-
b (| nephityimeilpyrroldin | o o m | 427207 | sa1576 | 4283 | 207
~ -3-yI]-1,5-dihydro-aH- :
t"\/\r/ pyrazolo[3 4-d]pyrimidin-
A 4-one
138 K o . 1-cyelepentyl-6-{(3.4-
»)L‘Cf' trans)-1-[(2-
)a,_/ hb methexypyridin-3--
L yometbyil-4- 4770M | 408.227 | €36555 | 40828 | 25
i methyipyrrolidin-3-yl}- | |
(\,) 1.5-dihydro-4H-
{\.."L\o pyrazolo[3 4-d)pyrimidin-
[ 4-one
138 [9 :
i . 1-eyclopentyl-6-{(3 4-
’ 7 %}‘Q\_ﬂ © transk1v(2-
Py
b ~ sthaxybenzyl-4- ST.50M | 121248 | 535568 | 42233 | 288
H methyipyrrofidin-3-yl]-1,5-
Y dihydra-4H-pyrazolo[3.4-
M dpyrimidin-4-cna
~ .
140 | &= | 1-cyclopentyl-8-{{3.4-
¢ h“"__‘.r:’- | lrans)—4-méﬂf1yl—1-{4-{1H-
N ul 1,2,4-triazol~1- . !
*l:/' yljpenzylpyrelicin-3-y}- | 26.8nM | 444.239 | 558567 | 4453 242
-~ . 1,5-dihydro-4H-
_/‘-:/"‘vj pyrazolo[3 4-dlpyrimidin- |
b 4-one
141 ’ 1-cyclopentyl-6-{{3.4-
By ! trans)-1-(3-methoxy-4-
v
\-,\j)ﬁ \3 methr;::::::!?:i;:;-‘l o | SutoM |azizes | sassew | azes | 284
i ! '
S dihydre-4H-pyrazelo[3.4- |
A d]pyrimidin-4-cne




202

" Luc
Vans) - 4- net hy1- 142-

TK 1-cycl opentyl-6-((3.4-
(trifluoronethyl)benzyl) py
rrolidin-3-yl)-1,5-di hydro- 4H pyrazol o[ 3. 4-

watBpsyrsbavs di n- 4- one 104 nM 445. 209 559. 513 POAEER8/001125
, <SIM 1-cycl opentyl-6-[ (3. 4-

(2.9) 203 1,
leans) - 4. rnethyl-l (4,4, 4-

5II

F1ifl

uor obutyl ) pyrrolidin-3- yl1]-1.5- dlhydro 4H
pyrazol o[ 3. 4- 1pyri m di n- 4-one 83.7 nM 397. 209
511. 469 1398.2) (2.69) 204 as;
-139.

142

1-cyclopentyl-8-{(3 .4-
fransj-4-methyl-1-(1-
naphthyimethylpyrrolidin
-3-yi-1.5-dihydro-4H-
pyrazolo[3.4-d)pyrimidin:
4-one

47.5 nM

427.237

541.576

428.3 |

293

43

1-cyclopentyl-6-[(3.4-
trans)1-(3-fiuoro-4-
methoxybenzyl)-4-
methylpyrrelidin-3-yl}-1.5-

dihydro-4H-pyrezolo{3.4- |

dlpyrimidin-4-one

351 nM

| 425.223

£39.532

426.29

273

144

1-cyclopentyl-6-[(3.4-

) transk1-{2.5
dimethoxybenzyl}-4-
methvipyrrolidin-2-yl-1.5-
dihydro-4H-pyrazolo[3.4-
dlpyrimidin-4-one

89.6 nM

437,243

551.568

438.29

2.79

145

it

1-cyclopentyl-8-{{34-
trang)-4-methyl-1-§5-
methyliscxazol-3-
yi)methyl]pyrmolidin-3-yl}-
1,5-dinydro-4H-

pyrazolol3.4-dlpyrimidin- |

4-cne

77.4nM

382.212 |

4586.492

38327

25

146

(3

1-cyclopentyl-6-[(3.4-
trans)—1-(2-ﬂﬁoh-6-
methoxybenzyi)-4-
methyipyrrelidin-3-yl]-1,5-
dihydro-4H-pyrazolo[3,4-
dlpyrimidin-4-ong

165 nM

425223

£39.532

426.29

278

47

1-cyclepenty-6-[(3.4-
transy1-(2,4-
diflucrobenzyl)-4-
methylpyrrolidin-3-yl}-1.6-
dihydro-4H-pyrezoio[3.4-
_d)pyrimidin-4-cne

79.8 nM

413.203

527 496

41428

272




.1%c 1 - 1-cyclopentyl-6-[(3.4- trans)-1-(3-
net hoxybenzyl) - 4- net hyl pyrrolidin-3-y1J-1.5-
di hydr o- 4H pyrazol ol 3. 4- dl pyrirnidi n-4-one 9.56 nM
wWOOTY/ 3323 521. 542 (408.3) (2.74) WO PCT/IB2008/001125
2008/ 139293PCT/ 1132008/ 001125 -151- - 205 '''s
1-cyclopentyl-6.[(3.4- trans)-1-
(cycl opentyl et hyl ) --4 net hydpyrrolidin-3-y6-1.5-
di hydr o- 4H pyr3z01c13, 4- d] pyri m di n-4-one 259 nM
369. 253 483. 537 (370.2) (2.72) 206

-140-
146 | == .
M, 1-cyclopentyl-6-[(3.4-
;
}h Van ‘b trans ¢ 1-{4-flucro-3- ] .
2 3 methoxybenzVl4 | .o onmM | 425223 | 530.532 | 42628 | 279
i methylpyrrolidin-3-yi]-1,5-
1 dihydro-4H-pyrazeiold,4-
I
! . dlpyrimidin-4-one
/f-
149 |8 }*-/\ 1-cyclopentyl-8-[(3.4-
B }_." trans} 1-(2,3-dihydre-1,4- i :
>"‘ : ) benzodioxin-S-yimethyl) _ '
gy : 4-methyipyrrolicin-3-yik | 47.90M | 435.227 | 549.552 | 436.28 273
! 1.5-dihydro-4H-
} pyrazelo[3.4-dlpyrimidin- '
\) 4-one
[-8
150 &= \ 6+[(3.4-trang}-1-(2-chloro-
..}*Q 7 4-flucrobenzyl)-4-
N ’ N
4 I) methylpynelicin-3ylt- | o 5 om | 428972 | seasst | 43022 | 282
\/\ cyclopentyl-1,5-dihydro- |
o~ 4H-pyrazcic[3.4-
/‘\/l\ Ipyfimigin-4-ong
151 | &=
. 1-cyclopentyl-B-{(3.4-
. 34 tansh1-24- | _ _
\ S Y benzyl}d- |
' dimethylbenzylr-4 117nm | 405253 | Sie.57 | 4032 | 282
C N, methylpyrrolidin-3-yi)-1.5-
N dihydro-4H-pyrazola[3.4- |.
/\/‘\ d)pyrimidin-4-one
152 | &= M
: * 1-cyclopentyi-8-{{3.4-
)_}-»}_\O _ transk1-(35
\ : . .
N dimethoxybenzyt}-4 o | 422nM | 437243 | 551568 | 43829 | 28
; yrrolidin-3-yif-1,5-
NN methyipyrrolidin-3-yl}
1\(,! dihydro-4H-pyrazolof3.4- | -
;\ d)pyrimidin-4-one




145" N....

9ans)-1-(2.4- dinethoxybenzyl)-4-
~rneth4dpyrrolidin-31/11-1,5- dihydro-4H pyrazol op."
WOI0PRA3PI98 di n- 4- one 68. 4 nM 437. 243 551. 568 PCHBR0E001125

(2.82) 207

trsns)-4-nethy|-1;(4-

"-->/ N- \ 1-cyclopenlyl-6-[(3.4-

yl met hyl ) benzyl | pyrrolidin -
pyrazol o[ 3, 4-gpyri m din- 4-one 46.2 nM 476. 29 590. 649

(477.3; 477.3) 41.94;2.1 7} 208
-141-

-- a 1-cycicpentyl-6-((3. 4-'
(mor pholin-4-
-3-y0-1. 5-di hydro-41-

183

1-cyclopentyl-6-[(3.4-
trans)-1-(3-
ethoxybenzyl)-4-
methylpyrrolidin-3-yl}-1.5-
dihydro-4H-pyrazolo[3 4~
dlpyrimidin-4-one

54.4 nM

421.248

53£.569

422.28

2.88

154

6+](3.4-trans}-1-(4-chioro-
2-fluorobenzyf-4-
methylpyrrolidin-3-yl-1-

eyelopentyl1.5-dihydre- |

4H-pyrazolo[3.4+
dpyrimidin-4-one

175 nM

420173

543951

430.23

2,88

158

-

3-{[{3.4-trans}-3-(1-
cyclopentyl-4-oxo-4,5-
dihydro-1H-pyrazeolof3,4-
d]pytimidin-6-yl}-4-
methylpyrrolidin-1-
ﬁ]mamyl]ﬁenzonitrile

27.8nM

402.217

516.526

403.25 |-

261

156

1-cyclopentyl-6-[(3.4-
trans}1-(2,5-
difluorobenzyl)-4-
methylpyrrolidin-3-yl}-1.5-
dihydre-4H-pyrazole[3,4-
d)pyrimidin-4-one

i 40.8nM |

413.203

527 496

414,27

2.69

157

2-{{(3.4-trans)-3-(1-
cyclopentyl-4-oxo-4,5-
dihydro-1H-pyrazoial3,4-
dlpyrimidin-B-yl}-4-
methyipyrrolidin-1-

ylimethyl}benzonitrie ‘

56.4 nM

402,217 |

516.526

403.26

26




"as ,k 6-N3.4-9ans)-1-(2.1.3- benzot hi adi azol - 5-

yl met hy6-4- met hyl pyrrondi n- 3- A- 1-

cycl apentyl-1, 54i hydro- 4H pyrazol o[ 34- '
WQi0ps/3PAE di n- 4- one 7. 13 nM 435. 184 549. 578 PCT/ZR048j001125

(2.66) 209 _0, FA-Plo 6-((3.4-trans)-1-12-

(benzyl oxy) et hy0- 4- net hyl pyrrolidin-3-y0-1-

cycl opentyl -1.5-di hydro. 4H pyrazol o(3.4-

cl]pyrimdin-4-one 52.9 nM 421. 248 535.569 (422.2)

(2.85) 210 |I's& 1-cyclopenlyl-64(3.4- trans)-1-(2.6-

di f 1 uorobenzy9-4. nethyl pysgplidin-3-y11-1.5-

158 S . I
" 6-[{3,4-trans)-1-(3-chlera-

>a., b " 4-flucrobenzyl-4- . _
! lidin-3-ylj=1«
k) methylpymolidnS-ylls | o onm | 420173 | 543051 | €302t | 291
| cyciopentyl-1,5-dihydro-
,f/\!/ 4H-pyrazolo[3,4-
S _ - dlpyrimidin-4-one

F

159 | ¢ 1-cyclopentyl-6-{{3 4-
¥ ! transk1-[4- A
‘ad b (difiuoromethoxy)benzyl- _
pve 4-methylpyrolidindyl}- | 50.8nM | 443.213 | §57.522 | 44426 | 288
e d 1,5-dihydro-4H-
s 1 pyrazoio]3.4-dlpyrimidin.
4-ghe

160 | & 7
1-cyclopentyl-6-[(3.4-

L " trans)-4-methyl-1-(3- ] :
ib f lidin-
kj):- C methybanzyipymolifin: | s anm | 391.287 | 505.543 | ae228 | 28
i

3-ylj-1.5-dihydro-4H-

~ pyrazelo[3,4-dpyrimidin-
Q/ : . 4-0ne

181 St

:3__/\ 1-cyclopentyl-6-{(3.4-
- )= trans)-1-(3.4-
O fiucrobenzylj4- '
3 dHuerabenzyly4 acanm | 413203 | sa7.4e8 | 41426 | 28
f methyipyrrolidin3-yl1.5- 1. i
/O/ dihydro-4H-pyrazolof3,4-
R _ dipyrimidin-4-cne
162 s L1 ) 1 1-cyclopentyl-6-[(3.4-
;i:y:fh . trans}1-(2,5-
'n H b l - N N N .
— ?.) dimethylbenzyl-d 60.1nM | 405.253 | 519.57 | 40632 | 292
o methyipyrrolidin-3-yl)-1.5- I

dipyrimidin-4-one

K E
\,\) dihydro-4H-pyrazolof3.4-




di hydr o- 4H pyrazol of 3. 4- d) pyri m di n-4-one 16.2 nM

413. 203 527,496 (414.2) (2.62) WO

2008/ 139293PCT/ | B2008/ 001125 -152- 211 is
“woloessbapenl yl - 6- ((3.4- trans)-1-(2- netho??B@%@?WWlﬁﬁ

met hyl pyrrolidin-3-y11-1.5- dihydro-4H pyrazol op. 4-

dl pyrim din-4-one 39.8 nM 407. 232 521. 542 (408. 2)

(2.76) 212 '1%-0 1-cycl opentyl-6-834-

trans)-4-nmethyl -1-[(3,5, 6- trinethyl pyrazin-2-

yljmet hyl ] pyrrolidi n-310-

~143-

i B-[(3.4-trans)-1-({3-chloro-
)a- ™ 2-flugrobenzyi}-4-

D metylpyolidin IV | ssanm | 420170 | ses951 | as022 | 288

’ cyclopentylk1,5-dihydro-

4H-pyrazoictd.4-
, dlpyrimidin-4-cne
i

164 | Bad . : :
)ﬁ 1-cyciopentyl-6-[(3 4-
b transy1-(2.3-
" dichiarobenzyl}-4-

T methylpyrratidin-3-yl-1.5- |
dihydro-4 H-pyrazoic]3,4-
dJpyrimidin-4-one

78.9nM | 445.144 | 560406 | 446.15 254

1-cyclopentyl-6-{(3.4-

T :
}-ﬁ; trans)-4-methyl-1-(1.3«
P b thiazal-2-

yimethyllpyrrolidin-3-yl- | 54.2nM | 384.173 | 498,53 385.2? 2,38

'_‘) 1,5-dihydro-4H-
{:‘]/ ’ ' pyrazolo[3.4-d]pyrimidin. |
4-one ]
i66 | &= - ] .
Reu 1-cyclepentyl-B-[{3.4-
:‘g:ug:f ) trans}1-{(3-Auore-2- _
b athylbanzype- E83nM | 405.228 | 523533 | 410.26 | 2.83

L-.o: methylpyrrolidin-2-yl]-1,5-
N dihydro-4H-pyrazolo[3.4-
&

dlpyrimidin-4-cne

1-cyclopentyl-6-{(34-

167 z A
)ﬁf trans )-4-methyl-1-[(2-
\_\5‘" . b methylpyrimidin-5-
S yhmethyl]pyrrolidin-3-yl}- 40.7nM | 393.228 | 507.519 384.3 2.21
v g 1,5-dihydro-4H-
/':)/ pyrazsla[3.4-d]pyrimidin-

4-one




1, 5-di hydro-411- pyrazol o[ 3, 4-dJpynm di n- 4-nne 9.98
nM 421. 259 535.573 (422.3) (2.51) 213
1-cycl apentyl -6-((3.4- trans)-1-(2.4-
WORRYBHEPHbenZy6- 4- met hyl pyrradi n- 3- y0- 1, 5PCT/AB008/001125
dt hydr o- 4H pyr azol op. 4- dj pyri m di n-4-one 124 nM

445. 144 560. 406 (446.1) (2.98) 214 r :
.() ?No 1-cyel opentyl-6-((3.4- trans)-4-nethyl-1-

4-4 "'

(5.6.7.8-tetrahydro4H pyrazdo[ 1, 5-al azepi n- 3-

-144.

_(

168

1-cyclopentyl-8-{{3 4-
trans)-1-{{2-
ethylpyrimidin-5-
ylymethyl]-4-
methylpyrralidin-3-yl}-
1,5-dihydro-4H-

| -pyrazolo{3 4-¢]pyrimidine

4.cne

30.7nM

407.243

521.548

408.31

2.38

168

1-cyclepentyl-6-[(3.4-
trans}-t-{4-
isoprepylbenzyl)-4-
methylpyrrolidin-3-yl}-1,5-
dihydre-4H-pyrazole[3 4-
d]pyrimidin-4-one

117 nM

' 419.269

533.597

420,34

3.1

170

1-cyclopentyl-6-{{3 4-
trans}-1-[(1-ethyl-1H-
pyrazol-4-yl)methyl}-4-
meshylpyrrelidin-3-yi}-
1.5-dihydro-4H-
pyrazolo[SA—d]byrimidln—-
" 4-one .

74.6nM

396,243

509.535

396.31

2.37

171

. 1-cyclopentyl-6-{{3.4-

transy1-[(4-
methoxypyridin-3-
ylimethyl]-4-
methylpyrrolidin-3-yl}-
1.5-dikydro-4H-

pyrazolofd . 4-dlpyrimdin= |

4-one

51.3nM

408.227

636.555

409.29

172

1-cyctopentyl-6-((3.4-
trans} 1-(isoxaeol-5-
ylmethyl)-4-

methylpyrrofidin-3-yi}1,5- |

dihydro-4H-pyrazolo[3,4- |
djpyrimidin-4-one

B7.0nM

368.196

482485

369.25

2.29




ylmettlyl)pyrrolidin-3-y8- 1,5-dihydro-4H
pyrazol o[ 3, 4-d) pyri m di n- 4-one 15.7 nM 435 275 549.6
(436.3) (2.59) 215 r 1 cyclopentyl-6-[(3

WQ 0881839293 - ( 3- 11uor obenzyl) - 4- net hyl pyrral F’GT@ZSOWQB‘”
1. 5-di hydro-4H pyrazol o[ 3, 4-d] pyri m di n- 4-one 11 5
nM 395. 212 509. 506 (396.2) (2.73) WO
2008/ 139293PCT/ 1B2008/ 001125 -153- 216 's , L6
"--NT-S--i 1-cycl opentyl-6-[(3, 4- _
trans)-1-(2, 3-di hydro- 1-

-145-
73 - 1-cyciopentyl-6-(3.4-
fm—d}/—\\‘_ rans)}1-(4-
\_..\fh" \) ethoxybenzyl}-4- '
AN 64.0nM | 421.248 | 535,569 | 422.28 2.85
methylpyrrolidin-3-ylj-1,5-
Py ;
P dihydro-4H-pyrazolc[3.4- :
d]pyrimidin-4-one
174 n 1-cyclopenty-6-[{3.4-
.}ﬁ;\—‘ trans }-1-{6-{1-hydroxy-1-
an e methylethyf)pyridin-3- _ _
k) ~ yimethyl}-4- 42.0nM | 436259 | €84.608 | 437.32 | 2.4
E/\J " methylpyrrolidin-3-yi}-1.,5- ) :
{“,\/\f ) dihygdro-d4H-pyrazolo{3.4-
) dipyrimidin-4-one
175 Ty i—./\- 1-cyclopentyk6-{{3.4-
e }_—\_. trans)-1-[(2,2-dimethyl-
‘}-_.‘} - D 2,3-cihydro-1-
\;/ benzofuran-5-yl)methyl}- i ‘
P U 748nM | 247.264 | 561607 | 4483 | 296 -
b4 U ) 4-methylpyrrolidin-3-yl}- . ] .
1.5-dihydro-4H-
pyrazolo|3 4-djpyrimidin-
4-0ne 1
76 [ P " l-eyclopentyh6-[(3.4-
M} R trans)-1-(3,4-
5 ““ | dimethoxybenzyly4: ' - :
N ~ dimethoxybenzyl; 27.1nM | 437.243 | 551568 | 43828 | 2.58
A’j methylpyrrolidin-3-yfl-1,5- .
A dihydro-4H-pyrazelal3,4-
“ . dlpyrimidin-4-one
177 | 2% R 1-eyclopentyl-B-((3 .4-
}-ﬁ 7 trans)-4-methyl-1-{(5-
\ >*~ b methyigyrazin-2-
\/\, yhmethyllpyrrelidin-3-yl}- | 42.2nM | 3p3z28 | 507.519 354.3 2.32
! 1.5-dihydro-4H- :
) /1\/; pyrazolo[3 4-d]pyrimidin-
) 4-one
178 | b= }_,/\ t-cyclopentyl-6-[{3.4-
' { -}_;‘ : trans)-3-(imidazo]1.2- .
! idin-2-ylmethyl)4-
\(—)‘ D slpyridin2-yimelhyl}d- | oM | a17.208 | s31.541 | ar827 | 214
v ’ methylpyrrolidin-3-yl}-1,5-
e ] dihydro-4H-pyrazolo]3 4-
¢ Y dlpyrimidin-4-one




benzof uren-5-yl met hyl ) - 4-nmet hyl pyrrolidin-3-yl)-
1. 5-di hydro-4H pyrazol or 3, 4-dj pyri m di n-
nM 419. 232 533. 553 (420.2) (2.71) 217 F J_;
dbent y1- 6-[(3.4- trens)-1-(2-methox

WOJ_ZDW&?Z

pCIE00

rnet hyl benzyl)-4- nethyl pyrrolidin-3-y11-1,5-
di hydro-4H- pyrazol 013,4- ip

i . cdycyrofipMeindtyin:674.- 25.0 nM 421. 248 535. 569
ritr. h".

(422,3) (2.91) 216 '2S.
C___

-148-

Lit

Yron

4-one 17.4
8/601125

178

1-cyclopentyl-6-{{3 4-
trans4-methyl-1-f{2-
phenyl-1.3-cxazol-4-
ylimethyl]pyrrolidin-3-yi}-
1,5-dihydro-4H-
pyrazo to[3.4;d]pyrimidfn-
4-one

47.2 nM

444.227

£58.563

445.27

2.88

180

1-gcyclopentyl-6-{{3.4-

trans)4-methyl-1-(2-
methylbenzylipyrrolidin-

3-yl}-1,5dihydro-4H-

pyrazolc[3 4-d]pyrimidin: §

d-one

B83.8 nM

381.237

505.543

392.3

2.7

181

1-cyciopentyt-6-{(3.4-
trans)-1-(2-
isopropoxybenzyl1-4-
methyipyrrolidin.3-ylj- 1,5

dihydro-4H-pyrazolo[3.4-

dlpyrimidin-4-one

134 nM

435.264

549.596

436,33

182

8-[(3.4-trans}1-{einnolin- |

3-yIimethyl}-4-

methylpyrrolidin-3-y-1- |

cyclopentyhk1.5-dihydro-
4H-pyrazoio[3.4-
dlpyrimidin-4-cne

2.5 nM

429.228

543.552

430.26

2.53

183

1-cyclopentyl-B-{(3 4-
frans}-1-[3- -
{difivoromethoxybenzyll-
4-methylpyrrolidin-3-yi}-
1.5<dihydro-4H-
pyrazolo[3,4-d]pyrimidin-
4-cne

28.8nM

443.213

557.522

444.26

287




X tcans)-1-(2-fiuOrobenzyl)- :
4-met hyl pyrrclidin..3-ylj- 1,5-di hydro-4H

raz [3.4-djpyrimdin- 4-one 15.6 nM 3 _

W‘%ﬁ%g%g(sge. 2) (2.67) 219 L5l's ., O/a %%Tﬁz%“s’““ms

6-[(3,4-trans)-1-(2- chlorobenzyl)-4-
nmet hyl pyrrolidin-3-yl)-1- cyclopentyl-1, 5-di hydro-
4H pyrazol o(3.4- ,d3pyrirnidin-4-one 48.4 nll/1
411.183 525.981 (412.2) (2.78) 220 1.9.9
1-cycl opentyl-6-[(3.4- trans)-1-(3, 4-

di chl or obenzyl) - 4- -147-
B4 | P . 1-cyclopentyl-6-[(3.4-
;g_iﬁ'r\r_.‘ trans}1-{4-licro-3-
k—‘»‘ v methylhenzyly4- 90.0nM | 408.228 | 523.533 | 410.28 | 2.87
o . methylpyrrolidin-3-y§-1,5-
Y dihydro-4H-pyrazolof3 . 4-
/\i/ d]pyrimidin-4-ane
185 = . 1-cyclopentyl-6-{{3.4-
‘ ’: trans }-4-methyl- 1-{4-(1H- T ‘
\_r._.}-."f \O pyrazol-1- ! .
(‘-./' yl)benzyllpymolidin-3yl}- | 33.5nM [ 443.243 | 557.575 | 44427 1 269
/,\":f 1,5-dihydre-4H- '
< pyrazolo[3.4-d)pyrimidin-
4-one
186 Esd : }‘/\ 1-cyciopenty-6-{(3.4-
et trans)-1-{{2,7-
\'_\;}""/Mb dimethylimidazef1.2- . .
Y alpyridin-3-ylmetyl-4- | oo oM. | a45.250 | sseses | ass27 | 210
Yy methyipyrrofidin-3-yi}- - .
=N 1.5<dihydro4H- |
pyrazolo(3,4-dipyrimidin- |
4-one ’
187 e o
: B t-cyclopentyl-6-[(3.4-
»_\_'}.n,/" b trans)-1-{3,5- _ . - :
WA dichlorobenzy)-4- 70.8nM | 445.144 | 560,406 | 446.16 |  3.04
. i methylpyrroligin.3-yl]-1,5- )
ol dihydro-aH-pyrazolo]3.4-
‘\IJ d)pyrimidin-4-one

188 | &8
. » 1-cyclopentyl-6-[(3.4-

'
kY
\—-. sl b trans)-1-(4-

i benzyl}4- - .
‘sopropoxybenzyl}4 72.7nM | 435.264 | S548.506 | 436.3 2.88
methyipyrrolidin-3-yl}-1,5- | ]

{
/(;r’ | dihydro-4H-pyrazole{3.4-

! o F dlpyrimidin-4-one




met hyl pyrrolidin-3-yl)-1.5- di hydro4H pyrazol o[ 3. 4-
dj pyrim din-4-one 28.0 nM 445. 144 560. 406 (448.1)

w é&éﬁ%ﬁ§21 61(3,4-trans)-1-(2, 1, 3-

enzo
met hyl pyrw i di n-3-yli-1-

adi azol -4- yl met hyl) - 4-
cycl opentyl-1. 5-di hydro-

PCT/IB2008/001125

4H pyrazol ot 3. 4- dj pyri m di n-4-one 12.7 nM 435, 184

549.578 (436.2) (2.67)
2008/ 139293PCT/ 1112008/ 001125 - 154- 222

WO

-4 ri

1-cycl opentyl-6-((3.4- trens)-4-nethyl-1-02-

propyl pyri m di n-5- -148-
189 £ 4 1-cyclopentyl-6-[(3 4~
. >/_:,‘ trans)- 1-{{2-(1-hydroxy-1- | .
\ ]
\ Yy methylethylpyridine-
I ~ ylimethyl}-4- 237nM | 36258 | 684508 | 437.21 2.13
’><'/\~/l methyipyrrolidin:3-yl]- 1,5
A dihydro-4H-pyrazolof3.4-
dlpytimidin-4-one
180 L i-cyclopentyt6-[{3.4-
.)“;:f trans H4-mathyt-1-
N b {4,5,8,7-tetrahydro-1,3-
2 1 ) H -5
N benzothiazol-2 55.4 nM 438.22 552,622 | 438.27 2.81
. Q ylmethylpyreolidin-3-yl]- |
I O"l 1,5-dihydro-4H-
pyrazolo[3.4-d]pyrimidin-
4-one-
191 | 3= - '
- . 1-cyciopentyl-6-[(3,4-
4 : trans}-1-{mesitylmethyl} |
) b 4-methylpyrrolidin-3yl} | - '
) ] | 188nM | 419.269 | 533.587 | 420.34 3
| " 1.5-dihydro-4H- .
/\q/ pyrazolo[3.4-djpyrimidin-
af'\/"\ 4-cne
182 | B
" 1-cyclopentyl-6-[(3.4-
:)a " trans)1-(2.6-
N
- 2 ) i berizyl)-4:
2 ! clehlorcbanzyl}-4 236 nM | 445.144 | 560406 | 44644 [ 275
o methylpyrrolidin-3-yl}-1.5- |
Fé\(’ dihydro4H-pyrazcio[3.4-
L\)\ dlpyrimidin-4-one
-]
193 = N 4-([(3.4-Irans)-3-{7-
}f;"}_.f | cyclopentyl-4-oxp-4,5-
T T dingero-tHy o[3.4- 1 :
P! dhysro-tHpyrazoloRA- | oo M | 402,217 | 516526 | 40325 | 261
¥ d)pyrimidin-6-yl}-4-
4’\;/ methylpyrrcligin-1-
Vg ylmethyllbenzonilrile




4. . 2-"

yl')rnet hyl pyrradi n-3.y1).

421. 259 535.573 (422.3) (2.52)

6. 03 nM
1.5-di hydro-4H—

pyrazol o[ 3, 4-d) pyri m di n- 4- one 223 "6
WO 2008/139293 PCT/IB2008/001125
-148-
194 8= % $-cyclopentyl-6-[(3 4~
¥ ,' trahs}1-{2-Auore-5-
s i thoxybenzyl)-4 '
3—) : ’D emeRyREnTY s47nM | 425223 | 539.532 | 42620 275
l K—., methyipyrrolidin-3-y[}-1,5-
\1/\./' dihydro-4 H-pyrazolaf3.4-
S, dlpyrimidin-4-one
195 : 1-cyclopentyl-6-[(3.4-
. A ps trans }»1-(2,6~
K : kD
¥ di b - o :
. _ imethylberzyl}4 198nM | 405.263 | 519.57 | 406.31 ] 283
7 ] methylpyrrolidin.3-yl}1.5- | ' -
- - dihydro-4H-pyrazols[3.4- |
\ d]pyrimidin-4-one
196 \Bee 1-cyclopentyl-6-{(3.4-
. i trans} 1{{4-methexy-3.5-
" ~ dimethylpyridine2- |
2 \ e yhmethylj-4- ' 1
.| | ) methylpyrrolidin3-yi} 187 nM | 436.259 | 664.609 | 437.32 | 2.76
XY 1;31 d -4Hy
A S-cihydro w
pyrazolo[3 4-dlpyrimigin-
1 4-one
197 | A p
K :‘ 1-cyclopentyl-8-[(3.4-
2 .}-an.. b trans}-1-(3.5-
;] dimsthylbenzyl)-4- . .
§/ m';“’ “J_;”z:’ms s35aM | 4ps253 | 51957 | 40633 | 298
| me trolidine3-yl)- 1.5 .
s ) Py 4
u dihydro-4H-pyrazolo[3,4-
‘ d)pyrimidin-4-one
198 | R -
7 . i 1-cyclopentyl-6-[{(3.4-
P 'b trans)-1-(3,4-
( \ dimethylbenzyl}-4- ’
o | i 836nM | 205253 1 51957 | 4DBa1 | 294
: (\‘)" methylpyrrolidin-3-yl)-1,5- ] 1
_' ) -] dihydra-4H-pyrazolaf3,4-
A dipyrimidin-4-one
1




1-cyci cpentyl-6-((3, 4-
pyrazol - 5- yOret hyO- 4-
14.4 nM 395. 243 509. 535 (396.3) (2.39)
WO P dr o- 4H pyrazot o( 3, 4-dl pyri mi di n- PCTAB2008/001125

i eans)-1-r-ethyl-1H

-150-

- met-hyl pyrrolidin-3-y0-

98

1-eyclopentyl-6-{{3.4-
trans}-4-methyl-1-{{1-
methyl-1H-benzimidazol-
2-yl)methyl]pyrrolidin-3-
yi}-1.5-dihydro-4H-
pyrazolo[3,4-d]pyrimidin-
4-one

35.3nM | 431.243

545.568

432,29

200

1-cyclopentyi-6-{{3 4-
trans |-4-methyl-1-{{4-
methyl-3 4-dihydro-2H-
t.4-benzoxazin-7-

ylmethyl]pyrrolidin-3-yl}- -

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

| 176 nM

448.258

g876.682

{449.3} |

{2.18

201

1-cyclopentyl-6-[(3.4-
trans}4-methyl-1-(3-

‘| phenylpropyl}pyrrotidin-3-

yli}-1.5-dihydro-dH-
pyrazolo[3,4-d]pyrimidin-
4-one

148 nM

405.253

516,57

{406.3)

{2.93)

202

t-cyclopentyl-6{(3.4-
" trans}4-methyl-1-[2-

{triluoromethyl)benzyllpy .

rrolidin-3-y{}«1,5-dihygro-
4H-pyrazolo[3.4-
dlpyrimidin-4-one

104 nM

445,209

558513

{448.2} |

{2.8}

203

1-cyclopentyl-8-[{3 4~
frans}-4-methyl-1-(4 4 4-

| trifivorobutylypyrrolidin-3-

yl}-1.5-dihydra-4H-

pyrazolo[3.4-d]pyrimidin- |

4-one

83.7 nM

387.209

511.469

{398.2)

{2.69)

204

1-cyclopentyk-6-[{3.4-
trans)-1-{3-
methexybenzyly-4-
methylpyrrolidin-3-yl}-1,8-
dihy.dro-4H-pyrazola13,4.
dipytimidin-4-cne

8.56 nM

407.232

521.542

{408.3}

{2.74}




4- one 224 ac. 11. 1-cyclopentyl-6-1(3, 4-
trans)-4-nmet hyl - 1- ( 2- ' C "Th '
-~ (trifluoromethoxy)benzyl) 116 nM 461. 204 575. 512
WOUSA3®P3 (2. 96) 6 pyrrolidin-3-y0-1 .5- PCTIB2008/001125
di hydr o- 4H pyr azol c( 3. 4-

-151-

205

1-cyclopentyl-6-{(3.4- -
trans)-t-
{cyclopentylmethyl)4-
methylpyrrolidin-3-yl}-1,5-
dihydro~4 H-pyrazelc]3,.4-
d)pyrimidin-4-cne

2BE nM

369.253

4B3.537

| @102}

272

206

Bos!

1-cyclepentyl-E-[(3.4-
trans}1 -(2.3-
dimethoxybenzyl}-4-
methylpyrrelidin-3-yl}-1,5-
dihydro-4H-pyrazolo[3.4-
dlpyrimidin-4-one

68.4 nM

437.243

| 551.588

| w382 |

{2.52)

207

1-cyclopentykB-{(3.4+
wans}4-methyl-1-f4-
{morphoiin-4-
yimethy! benzylipyrrolidin
-3-yi}-1.5-dihydro-44-
pyrazolo3.4-d]pyrimidin-
4one

46.2 nM

476.29

580.649

(477,35
477.3}

{18421 |
T}

208

6-[(3.4-trans)-1-{2,1,3-
benzothiadiazol-5-
yimethyl)-4-

methylpyrrolidin.3-yl-1- -

cyclopenty-1,5-dihydro-
4H-pyrazolc]3.4-
dipyrimidin-4-one

7.13 nM

435.184

'549.578

{436.2)

{2.66}

209

€6{(3.4-lrans)-1-{2-
{benzyloxy)athyl]-&-
methylpyrroligin-3-yli- 1-
cyelopeatyl-1.5-dthydro-
4H-pyrazole3.4-
djpyrimidin-4-cne

52.8 nM

421.248

535,569

{4222

{2.85)

210

1-cyclopentyl-6-{(3.4-
‘trans)}-1-(2,6-
difiuorobenzyi)-4-
methylpyrrolidin-3-yi]-1.5-
dihydro-4 H-pyrazo.io[3 A~
dipyrimidin-4-one

16.2 nM

413.203

527.496

{414.2)

{2.62}




| pyri m di n-4-one

e
9

-,

W32 (3. 01)

152

225 1-cycl opentyl-6-{(3.4.
: C, 9-B115)-4- nDkt - 144-
hfl uer ornet hyl ) benzApy 34.9 nM 445. 209
rrolidin-3-y0-1.5-di hydr

gé%m%o%mm 125

211

&

1-cyclopentyh6-[{3.4-
trans)-1-{2-
methoxybenzyl}-4-

i| methylpyrrolidin-3-yl}-1,5-

dihydro-4H-pyrezeiof3.4-
d]pyrimidin-4-one

388nM

407.232

521.542

{408.2)

{2.78)

212

1-cycicpentyl-&-{(3 4
trans }4-methyi-1-{{3.5,5-
trimethylpyrazin-2-

. yl)methyl]pyrrolidin-3-yi}
1,5-dihydre-4H-
pyrazolo[3,4-d]pyrimidin-
4-ohe

9.98 nM

421.289

£35.573

{422.3}

(2.81}

213

. trans}1-(2.4~
dichlorobenzyl)-4-
methylpyrrolidin-3-yi]-1.5-

d]pyrimidin-4-ons

1-cyclopentyl-6-{{3.4- '

dihydro-4H-pyrazoiof3.4- |

124 nM

445144

560.406

[446.1)

{2.98}

214

1-cyclopentyl-8-{{3.4-
trans }-4-methyl-1-
{5.8.7.8-tetrahydro-é¢H-

yimethyl)pymelidin-3-yl}-
1,5-dihydro-4H:
pyrazolo[3.4-dlpyrimidin-
4-one

pyrazelc]1,5-a)azepin-3- |

157 0M

435.275 |

549.6

| a38.3

{2.59)

215

1-cyclopentyl-8-{{3.4-
trans}-1-{3-fuorcbenzyl)-
4-methylpyrralidin-3-yl}-
_ 1.5-dihydro-4H-

4-one

pyrazolo[3.4-dlpyrimidin- |

11.5 nM

395.212

50%.506

{396.2} .

{2.73)




4H pyrazol o( 3, 4-
N. el

g- 1.740.

0. 3.4 gt
WO 2008/13929.

d] pyri m di n- 4-one

E-P- gi72 EF:A .? a

3.78 nM

-163-

226 4. 4rt 2

te;

Z.9).

E

PCT/IB200B/001125

218

1-cyclopentyl-6-{(3.4-
:rans}-1-f2.3—dihydro-1-
benzofuran-5-yimethyl)-
4-methylpyrrolidin-3-ylJ
1.5-dihydro-4H-
pyrazelo[3,4-d)pyrimidin-
4-one

17.4 i

418,232

533,553

{420.2)

{2.71}

217

[§

1-cyclepentyl-6-{{3.4-
trans)-1-(2-methoxy-5-
methylbenzyl}yd4-

methylpyrrolidin-3-yi} 1.8-

dihydro-4 H-pyrazolofd 4-
dipyrimidin-4-one

250 nM

421,248

535.568.

{422.3}

2.9

218

1-cyclopentyi-6-[(3.4-
trans}1-(2-Buorobenzyl)-

4-methylpyrrelidin-3-yl}-

1.5-<dihydro-4H-

pyrazolo[3.4-cjpyTimidin- .

4-one

15.6 nM

3g5.212

508.506

{396.2} |-

(267

218

B-(3.4-trans)-1-{2-
chlorobenzyij-4-

" methylpyerolidin-a-yl)-1-

cyclopentyl-1.5-dihydros
4H-pyrazolo{3.4-
dlpyrimidin-4-one

48.4 nM

411.183 |

525.961

412.2)

(2.78)

220

1-cyclopentyl-6-[{3.4-
trans}1-(3,4-
dichlorobenzyl)-4-

i| methylpyrroligin-3-yi}1.5-
dihydre-4H-pyrazolo[3.4~ |

dlpyrimidin-4-one

28.0nM

445,144

560.406

{448.1)

{3.04}

21

6-[(3,4-trans)-1-(2.1.3~
benzothiadiazol-4-
yimethyi}d-
methylpymrelidin-3-yl-1-
cyciopentyl-1.5-dihydreo-
4H-pyrazelo]d.4-
_ d}pyrimidin-4-one

12.7 nM

435,184

549,578

436.)

{2.87)




432.239 660.581 (433.2) (2.03)

227 1sl-cyclopentyl-6-1(3.4- trans)-1-(3, 5-
di f|l uor obenzyl) - 4-
WO 2008/139293

222

-154-

1-cyclopentyl-8-{{3.4-

PCT/AB2008/001125

223

) trans }-4-methyl-1-{{2-
propylpyrimidin-5-
yhimethyl]pyrroiidin-3-yl}-

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

1-cyclopentyl-6-{(3.4-

6.03nM | 421,259

535573 | 4223} [ (257

224

trans)-1-{(1-ethyi-1H-
pyrazol-5-ylymethyl]-4-
methylpyrrolidin-3-yl}-
1.5-gihydro-4H-

pyrazolo]3 4-d]pyrimidin-

4-0ne

1-cyclopentyl-6-{(3.4-

14.4nM | 395.243

509635

3963} | (238}

225

tans}-4-methyl-1-{2-
(trifluoromethoxy)benzyt}
pyrrolidin-3-yl}+-1,5
dihydro-4H-pyrazoic(3 4-

116 nM

461.204

575.512

dlpyrimidin-d-one

1-cyclopentyl-8-{{3.4-

{4822} | {296

226

trans)-4-methyl-1-[4-
(trifluoromethy(}benzyllpy
rrolidin-3-yl}-1.5-dihydro-
4H-pyrazoio[3 4~
d]pyrimidin-4-one

1-eyclopentyl-6-{{3 4-

34.9nM

445,209

£59.513

{446.2) {3.01}

227

' trans)-4-methyl-1-[(1-

methyl-1H-imidazo{#,5-
clpyridin-2-
ylimethyf]pyrralidin-3-yi}
1,5-dihydro-4H- _
pyrazolol3,4-d]pyrimidin-
i 4-cne

1-cycliopentyl-6-]{3 4-

3.78 nM

432.238

&60.581

4332) | {209

trans)-1-(3,5-

difiusrobenzyl)-4-
methylpyrrolidin-3-y[J-1.5-
dl'hyﬂm-dH-pyrazoio[SA- 1

dlpyrimidin-4-one

7.42 nM

413,203

527.498

@142} | (2.79)




7.42 nM 413. 203 527.496 (414.2) (2.79)
Cnet hyl pyrrolidin-3-y0-1.5- di hydro-4H pyrazol o(3. 4-

w s

i m_di n-4-one
PBPenl y1-6- [ (34-

-155- 228 ,r1

PCT/IB2008/001125

trans)-1-(5, 6-di 8ydro-4H pyrrol o[ 1, 2-b] pyrazoi - 3-

~ -155-

228

1-cyclopentyi-6-{3,4-
lrans}-‘!-{é-,&diﬁydrﬂH-
pyrrolo[1,2-b}pyrazoi-3-
yimethyi}4-
methylpyrrclidin-3-yl}-1.5-
dihydro-4H-pyrazola[3,4-

48.1 nM

407,243

521,548 | (4083} | (237}

dlpyrimidin-4-one

Although certain presently preferred embodiments of the invention

have been described herein, it will be apparent to these skilled in the art to
which the invention pertains that variations and modifications of the descriced
embodiments may be made without departing from the s;iirit and scbpe of the -
.inventioh. Accordingly, it is intended that the invention be limited oniy o the

extent required by the appended claims and the applicable rules of law.
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20

Il ID1 ci ylmethyl)-4- nmethylpyrrolidin-3-y11-1.5-
di hydro-414-pyrazol o(3,4- 49.1 nM 407. 243 521. 546
(408.3) (2.37) 8) pyri m di n-4-one

wobdbdrmagph certain presently preferred enbod'crrmwﬂmins

the i nvention have been described herein, it will be
apparent to those skilled in the art to V\,hi ch the
invention pertains that varisgi ons and nodifications
of the described 5 enbodi nents may be nmade w t hout
departing fromthe spirit and scope of the invention.
Accordingly, it is intended that the invention be
linmted only to the extenELAHA8ired by the appended
cWeidmand the applicable rules of law. WO

2008/ 139293PCT/ 1B2008/ 001125 -156- CLAI M5

1. A compound of Formula (1),

(N

or a pharmaceutically acceptable salt thereof, wherein: |

R is selected from the group consisting of (C1-Ce)atkyl, (Co-Ce)alkenyl,
_(C;_-Cs)a'lkynyl., (Cs-Ce)cycloalky!l, heterocycloalkyl, aryl, and heteroaryl, each
of which optionally may be substituted with one to three substituents, the
substituents being independently selected from the ‘group consisting of (Cy-
C4)alkyi (C+-Cglalkoxy, halo, and (C4-Ca)haloalkyl.

R1 is selected from the group consisting of hydrogen, (01-04)alkyl (Cz-
Cs)alkenyl, (Cz-Cq)alkynyl, (C4-Cs)halcalkyl, and cyclopropyl;

R; is selected from the group consisting of (C4-Ceg)alkyl, (Cz-Cs)alkenyl,
(C2-Cs)alkynyl, (C4-Cg)halcalkyl, heteroary! sg!ected from the group consisting

-of pyridinyl, pyridazinyl, pyrimidinyl, anq pyrazinyl, and ERs, wherein the

heteroaryl optionally may be substituted with one to three substituents
independently selected from the group consisting of (Cq-Cy)alkyl and (Cs-
Ca)haloalkyl; '
Ra is selected from the group consisting of hydrogen, (C1-C4)alkyi, (Cz-
Cs)alkenyl, (C2-Cs)alkynyl, (Ca-Cs)cycloalkyl, and (C4-Ca)haloalkyl;
E is selected from the group consisting of —CHz—, —CHzCHz—, —
CH,CH2CHz—, and —-C(O)-;



WO EEPA kyl, (C2-05)al kenyl, (C2-C6)al kyny
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W claim 1. A conpound of Formula (I), - (i) or a
phar maceutically acceptable salt thereof, wherein: R
i S seI ected fromthe group consisting of PCT/B2008/001125

(C3-05) cycl oaI kyl, heter ocycl oal kyl, aryl, and
heteroaryl, each 10 of which optionally may be
substituted with one to thfBd substituents, the
substituents being independently sel ected from t he
group consisting of (Cl- C4)al kyl, (d-C4)al koxy,

halo @nqs(%@éﬂeﬁmf% kbﬁ'e roup con@%hh%@ﬁ'@%t@a%}fd&mﬂ

P COﬂSIStIn y rogen ¥
ame)tatdcedyalkyi( ayh eaglmwﬁwhete(r@ryumh af wa!ctayqp iopg|ly may be

Cofls ﬂRllié:H)y!Nlt? 1?§ g ﬁﬁh@cgﬁl‘é’stﬁtfe‘?lfg t I%ﬁci'gr @Mﬂ’stltuents being

conS|st|ng 0] eny

(memydamby rqaiectc{dzlfr@B) CE: C%‘PLIIQ/ICOﬂﬁ'ét”& Sifr {F1-Celalith e o2
t | |, (Coe
%&ﬁc}ﬁhgfey—eﬁ%&gﬁgs '(@9»(9 thWxgﬂk)ﬂ)’ cpm)m@dmw (Cr
f@)dkw y1(Cotsted ftﬂ*fzﬂ”qumaj{cb&ﬁﬂﬁ%%”ﬁt' ut B@O\M FHE%Che RNyl

t i I th
(PR RRSE R PETBRET ol s s L e
CAhal oal kyl ; R3 is selected fromthe group

g;? hé@oﬂﬂ)o%%@ygﬁﬂﬂeﬁ wor (ndrhaRbiodally @E@eptable salt O’lthereof

al kynyl , (C3-05)cycl oal kyl, an
@ﬂ&wﬂn)haloalkyl E |s selected from t he gr oup

C?:??)I) ’gggﬁge%%lré SR R T s opylauoroethyl

tRElobetyk etxriarsat.r sHiuorecygloba c cm%th%wpﬁ@nﬂf tetrahydro-?-H-
Q@pﬁéh%ﬁ'm{t@ifrbhyd}@ .pgréRlao@l kyl, aryl, aryloxy,

et eroa any o | ch opti onal ly may be
subst Ry !ﬁt@@f%wfdﬁ@tht/b three substituents, such

subst jgf uengs b%&eﬁwl ndqaﬂm‘séthyl?/ sahm@dresutﬁ(rom Ehﬂnidinyt,

group consi sting Cl- A4) al ky 5 C4)al kenyl ,
ermnmeihwpwymdwbpf &é@shydr oxyal kyI

(Cl- Cé%%' ARktayl, . eéré}l |§6ﬂrab§ﬂ0XMﬂu&r@ﬂne@'391haﬂnﬂ&bﬂﬁ@W] or
(C3-C6) cycl oal kyl, hal o, cyano, phenyl, norpholinyl,

exdoreapdi kyl ami no, pyrazolyl, triazol yl, and
i m dag ¢ Y~ oer?O The conpound of claiml, or a

pharmaceuti cal | ept able salt t e

R i s Reisselested {Vrg gﬁ@r@.}%?ps‘%lﬂgl PPP]%IK%tFéé)(lesugstltuted
By mohfhdlhylorpﬁ@hhyhapﬁm?l Mewtzylbxy, cyyeinsidigt, ydyridiny,

I fl'uorocycl ohex nmet hoxy g H

g@p@lmydpglww%pypydﬁ2|ay!y| yrgﬁéyl’ benzimidazolyl, cinnolinyl,

15;; YA ro 2H py pAdd2)alblp t::.adyﬁ hydr ogefnam[mxcnwnumyl

R2i’sne tri roeth ut rim
pensoTAd RN ek PP gt dlhydidbengedioih
'Em:??b“ &hwb?enmﬁﬂyhmaﬂwlfdamb@'nﬁttmdzolyl benzodioxinyl,

ri uoroet ny|

thigzeyl ; 20R5Mga2d e?c%]g’gr"?%[m t he gr E?EE%%W?EQ%?‘H@ZO'V'

@k cﬁﬁ&ﬁizbké&@)ﬂ OEettéﬁﬁ*dhﬁiyrényl edtetrybydrppyraydlo[1,5-alazepinyi,
nor phol ht hyl, benzyl oxy,

wqhhar%aiw{ololgmﬁva Vqu nol i nyl, qui noxal i nyl ,
pyrazi nyl, pyrazolyl, ben2|n1dazolyl, ci nnol i nyl,

na hthydrlnyl |do 2, 3- razi.n

4 BB A TROBEd b P 2 Ay pRHEY kAl agsaptable sait thereof,
Gedreghydropyrazol of 1, 5-a] pyri di nyl,

di hydr obenzodi oxi nyl, 25i m dazol yl, '

di hydr obenzofuranyl, triazolyl, oxazolyl, isoxazolyl,
benzodi oxi nyl, thiazolyl, imdazo[1l, 2-ajpyridinyl,

t et rahydr obenzot hi azol yl, di hydrobenzoxazinyl, tetra
hydr opyranyl, tetra hydropyrazol o[ 1, 5-a] azepi nyl, and
di hydr opyrrol o[ 1, 2- b] pyrazol yl .
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WO 2008/ 139293PCT/ 1B2008/ 001125 - 158- "Ris
sel ected fromthe group consisting of isopropyl,
cyclobutyl, cyclopentyl, and tetrahydro-2H pyranyl;

wWRRE/B999drogen; R2 is ERs; 5R3 is nethyl @CTEBARYH0011ES

is -CH2-; and R3 is selected fromthe group
consi sting of phenyl, pyrimdin-2-yl, pyridin-2-yl,
pyrazin-2-yl, and 5-net hyl f\d8azi n-2-yl. 10 4. The
conpound of claim1, selected fromthe group
consi sting of:

6-[(35,45)1-b ol.id

o LR R BB o T Pl oy e
]Cyﬁw@bﬁﬂemnyletﬁar{y@aﬁz%)ﬁaﬁyhet hyI 1- (qui noxal i n-6-ylm
et r.r

y1] - 1% SMKYEPBY4H- pyr azol 0[3 4-cli pyrl m di n- 4- one;

151 cml.g)aﬂgt y1l-6-{(35, 45)- - met hyl - 1-[ (5- et hyl pyraz

y|)rreﬁw?]7}53§)i‘y 8 #%§¥h- 3-y1} - 1, 5- di hydr o- 4H Pyr azol o[ 3,
4- dl N isMOH R dnddne; -

é ;Y;!ﬁ?g?e;t%/tlged {éosng tﬁg’) grouL(&dnsts?hgeéth}Len]s:H Byrrn%‘?\ 2-y|,_

Hwik Pyl praizidi ny13anyd 3-nisthyldyrayidrdyldH Pyr azol of 3, 4- d]
rimdin-4-one;
1-cycl openty1-6-[ (35, 43) - 4- nethyl 1-(4,5, 6 7-tetrahyd
@yopyr Hfﬁélcofnboﬁnd of claim 1, selected from the group consisting of:

20al byt 1 05N RS S ghos Fr Y H oSt TS

J,Hcmgbztp?[BWd}pﬁﬁﬁ(dﬁﬁti@E)a 4- et hyl -1-[ (1- net hyl - 1H ben
O nelRYP PRI 8P AS SRS - KGR ety ool 3

#-d 30yt hymodﬁu-m-p;lr-aanie{s 4-d]pyrimidin-4-one;

6-[( 3‘? BW%%?W{]% Rgg 4??‘ 4%¥4th% If(%l r}letﬁyipyrazm 2-

met h

ﬂﬁnwvwmwm 3Fy-1ch- ero AHpprazalod, S{dmyainidipy-one; di n
e R R 638 ASE S dips Y prEaL T IS e |

imethdipyrrolidin-3-yl}-1,5-dihydro-4H- pyrazolo[3 4 -d]pyrimidin- 4 one

yg*g;fx@:cgyefnﬁﬁ l o[ﬂéé‘ﬁ%){ FhethyPr-t Bydr ARt &sparaobils4

dpynain-Spemely) eyt dRing3 Y. 5-pihyde- fetryiazaial B4y By yririnim:4-
-yl ] methyl } - 4-

rret’hzl]pyrro%an } 1, 5-di hydr o- 4H Pyrazal o[ 3, 4-d]

pYr | m@uciomntyhé{zmﬁ -4 mtyineH dwnetbyt 1H bape istazel-&

yﬁ%}é@l@:ﬁﬁ?ﬁ’ém -3- )h}l?% @dTQ%Eﬁ?%QHB& ftﬂ]p@hﬁhdﬂt-ﬂ%»one

6- [ (33(3&)13}Hiﬁenwm %yémﬂiklylbﬂrm@ﬂhvlﬁwo131"9/@}3”]111 sopr op

Jppad L egER A p’? RO AAE 1 1% sopro
pyl - 1; cryc@phytdr 6-.{(38 4S)-4- methyl~ 2- methylpynmldm—4-
yl)methyl]pyrrolidin-3-yl}-1,5-dihydro-4H-pyrazolo][3,4-d]pyrimidin-4-one; and
1-cyclopenty!_—S-[(SS,48)-1-{[2-(dIrﬁethyiam’ino)pyrimidin-4-yl]methyl}-4—
methylpyrrolidin-3-yl]-1,5-dihydro-4H-pyrazolo{3,4-d]pyrimidin-4-one;
or a pharmaceutically acceptable salt ther_'eof. |



54H pyrazol o[ 3, 4-dj pyri m di n- 4- one;
1-isopropyl-6-[(35,4S)-4-nethyl-1-(qui noxal i n-6-yl net
hyppyrrol i di n- 3-

WOZI8/139283 o hydr o- 4H- pyr azol of 3, 4- dj pyr i mi dPRTIB2R§Q01125
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1-isopropyl-6-[(33,43)-4-nethyl-1-(quinolin-3-ylnethy
[)forrolidin-3-yl]-

1, 5- di hydr o- 4H pyr azol o[ 3, 4198t pyri mi di n- 4- one;

101-i sopropyl - 64(33, 4S) - 4- nethyl 1- (qui noxal i n-6-yl e
thyl)pyrrolldln 3-

Ye) Z |

el 1 g éc{mgd Fgg‘ Fzohel d @tﬂagkdﬂﬁdﬁsgszg@sf

ppyr r d- [(@Sﬂ%]ii@enzy[ 4 ethylpyrrohdm -3-yl]-1-isopropyl-1,5-dihydro- 4H
o[ 3, 4- cllpyrlmdln 4- one;

1p5{?z§%66&§ &pé%%@}%&; -methyl -1-[ (2-nmet hyl pyrimdin

-5-7  6-[(35,4S)-1-benzyl-4- methylpyrroildln -3-yl}-1-isopropyl-1,5-dihydro-

ﬁp%ﬁg%fa{i ];%a’;wn Ialﬂ 4”or?é y1}-1, 5-di hydro- 4H pyr azol of
1- i sopriepyropB-&- [(33.4533)4 raethylet- mw;@wmlr{jewyt}pwg diatd

]
ﬁﬁg 1h§ dlh)yrdrr%ﬁHdpyrazflchfl dﬁ%‘ﬂ"'ﬂy%?? 4H- pyr azol of ]
pyr i m1ds¢prap;dfﬁe|5(ss 48)-4-methyl-1-(quinolin-3- ylmethyl)pyrrohdm 3 yi}-

J1 5391%9)0%]1 p@réz%% ﬂ%ﬁpﬁlrﬂ&h@éné [ (5-methyl pyrazin-2
y Oret hyisamigpyl@-§(38.4SB4yaethy!s-guinpaain- ﬁﬁﬂrpythaa@{rts{hgmzﬁ

%p,y# ?@B?tdﬁz“ﬁ pgpfz()éog ﬁé&lpyﬁ{lm[dm i ?n 1- (1, 5- napht hyrl d| n

1-isopropyl-6-[(3S,4S}-4-methyl-1- (qumohn -3- ylmethy!) yrrolidin-3-yl}-

F@hpmwm otdz8icfs F-dfhrirrain-4dbrfey dr 0- 4k pyrazol o[ 3, 4-
1-i SONWP}@BE{(%@HWW&%W -methyipginigphehyri di n- 4
§'| methﬁ/}pyrrol:dlr\ gl} 1,9-dih dro-4H pyrazolo[B 4- '_Eyrlmldln -4-one;

ppyrrol i ¥g razo o[ 3, 4-
d] pyr1 HROBTIRYEEJAES 4S)-1-[(6- methoxypyndm 3 yl)me hyl}-4- -

gne'tWrr%ﬁ?w =Ryl 3% i) drb-APRbirsLolbrd 4l FyRintidinds-yheret hyl

251, 51- &Oﬁmbsﬁdﬁaﬁh‘%meé’['mzﬂ%‘ﬂi’/’?ﬂ'?ﬁ'ﬂ?'ﬁ “%-one: and
Y’hz]rhémpﬂmwnaﬁ :3-(33, St ShydrodH-Bylazdiof Py Id]s\el?dib-HbRe:r az

y| r neti§PppyBIlESAR)A-grethvk 143 SRty iRy r azol o[ 3, 4
I%W)Emr@hidh 4-P0E5-dHydfo- @h Bisc@blymancarinebl e
sal t “t'hereof 200 / 1392 gr I?éh 08 O 1125 - 160-
6- [ ( F952BPPY-BrélS DA ) A- et il 1O -1-(tetra

et fﬂhﬁ‘irﬁB 1,5-dihydro-4H- lo[3,4-d rmdm4one_
)h r?)gﬁ'r rgﬂ4Hijryagool pgrazoo[ ]pyn:

hE TG S I R R S
¥ ]dWBLngHCBWaZ"UIU[Q}Al -djpy nmxdln 4- one and |
Sft S} asgq#gylfﬁmgéﬁé) 4- metr)yl 1~ (pync’o[ﬁ/ g b?pyramlgyg azol o[ 3,

)ﬁﬁe&lw’y&yrﬂoﬁhnﬁsﬁlmHm;«dn[o(ﬂi@tdzbtd@amaﬂpmawamhyl ]
pyrrolidin-3

o etheHRaerWcslly goqeptatie $a therepfyi hydr o- 4H pyrazol of 3,
4-d] pyri m di n- 4- one;

6-{(3S, 4S)-1- é6 rrethox |d|n3ylgneth¥l
5pyrr$h?6PWPQU9 }J‘f glalnet’le ted from the group ctn istlngo
hydr o- 2H pyr an- 4-y1) - 1, 5- di hydr.o- 44 pyrazol o[ 3, 4-d] py
ri m di n-4-one;

6-[(3S, 43)-4-met hyl- 1- (quinolin-3- ylrrethyl)pyrrol [ d| n
-3-yl]-1-(tetrahydro-

102H pyran-4-yl) -1, 5-di hydr o- 4H pyrazol o[ 3, 4-dj pyri m
di n- 4- one;

6-{(33,4S)-4-met hyl-1-[ ( 2- met hyl pyrirridin 4-yl) et hyl

thyI

i pyrrolidin-3-yl}-1-

(tetrahydro-2H pyran-4-yl1)-1, 5-di hydro- 4FprrazoIo[3
4-d] pyri m di n- 4- one;

6-{(33,45)-4-nmethyl -1-[ (6-nmethyl pyridin-3-yl)nmethyl]p
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W@/%P“%Ba%% dro- 4H 20pyr azol o[ 3, 4-d] pyri ni d

6- U35, 45)-4-nmethyl -1 -[(1 -nethyl-1
H-|mdazo[4 5-c] pyri di n- 2-

met hApyrrolidin-3-y1}-1- '(tetrahydro 2 Pﬁ¥é§23%gm}/ng

6-{(33, 48) 1-[ (1, 3-di et hyl- 1H pyrazol- 5-yOret hyl j - 4-

nmet hyl pyrrolidin3-yl)-1-(tetrahydro-2H pyran-4-yl)-1,

5-di hydr o-4H pyrazol o[ 3, 4- &Fﬂyrlnldln 4- one;

6-[ (3S,4S)-1- (2, 1, 3- benzot hi adi azol - 5-yl met hyl ) - 4- net
hyl pyrrolidin- 3-

25y1] slq(éé 251, ?@éﬂﬁﬂfﬂwel%w&@ﬁhﬁawh kt%r@amaﬁnqay%@

yr azol
64)F 1. 83linygye- AHMWIOIQ 4(djgyrmsélar4 #e-ylnethyl)pyrrolid

| n- 3 #@3%43{,& %étﬁﬂiﬂ Z)W;?(erdm -5- metthgrrohdm -3- yl} -1-

d
Gteﬂr@tagdrong-{ pyranrfregim,ﬁ c_i_l%ydro 4H-pyrazolof 4 -d]pyrimidin-4- one

O
e rabysive.oH-myop b o)1 SoABotH s BE ok imigisnd-one.

g [y(13§{ teétbrﬁﬁng%tg#,gfm.hcﬂ ) ragm;illmﬁmhg@wa@lm éiry21

detpiy F@Arrarmw!hw s iro-4H- pyrazo@fﬁ f‘ﬁmwtdm-fi -one;
benzyé._l S'@&éﬁhﬁyﬁf Ql(qlé*tﬂcralén -3- gimethwpypglrl]dm 3)—/yl3 {tetrahydﬁo

9urnyrm44wr1a§@vm{dao &Hoqwq!qﬁ’: c}rqipwr@we ;4-oneé;
56 “@?(Gé%)&‘)lf fredt J—HQ(?PI%%HNrrﬁ’d‘iml))i))ﬂeWﬁpr}rbﬁﬁlﬁlﬁ%l}Y‘l-

etrah

ﬁytr@ydzp-w)nnarswlhyérddlym A RyrcsS Al risyifinnt-ane- 4

-0Ne;g.1(35 48)0= I-1-[(B-meth nd|n3 methyl rrolldm3 }-1-
15) GHOESHAS et L& methylpyridi L gRyiondin 3yt

'ﬂ%ffﬁé’t)/ﬂéih%’d'rpdm Ay¥aho @Wrox‘“d mrrwm[ 4zﬂlpsﬁwlalﬂo+ sp% 4

- dl pwsp(m dSPd‘]’h@ﬂﬁ?H {[6 (tnﬂuoromethyl)pyndln -3- Y methyl}pyrrohdm ,
uor onet P’j benzyl 1p

%V'ﬁ ér(ﬁt@hyq@ -2H- PI[?('\"@FUBE? éTQQEygrOzﬁi Igyr,ago o[3,4- d]pyrlmld|¥1 -4-
dhed-yl) -1, 5-di hydro-4H pyrazol o] 3, 4-d] Pyrim di.n- 4- one

3- me@H{3SS]-¢ grethey 140 eethyirl HeinpiggralaSrEIRYYAIRRt hy | ) Py
Sl 2H- -4-yl)-1,5-dihydro-4 H-

W)rrﬂ(;tﬂgsﬂﬁg?f‘é o b },1}1 (tfgﬁh}éfldrgll) %yrgndlyh)ydro '43I/—I-rcF)>yr azol of

Ps'f%‘)%ﬂ thamﬂmafeﬁe 3-met hyl - 6-{ (3S, 43 '

) - 4- BE{3IY/ASL1f(1%3- HEﬁé’tMi/lpr pyiadélre-Phimethyl]-4-methylpyrrolidin-

: %ﬂ;ﬂtgﬁla&f%{)%%bgraglﬂy%% %:hiéro t{k?p%azofofs 4-d]pyrimidin-4-

ohbpyrazol of 3, 4-d] pyrl m di n- 4- One;

6-{ (gﬁaészt)sj &%? §n§enzow apc}( azoﬁi 5- Ir%e%qﬁ m)éHylpyrrmFdln A

_yrrofi

ynBL( tetﬂahgadrbtmxpgfyﬂuw)al-siamam-4Nq;yr£zmh[smou]pyr&Ndwaaz
ol 0[3 4-d] Pyrimdin- 4-one; 6-{(3
Cyei4.- met hy1-1-[ (6- et hyl Pyri di n-2- yOmst hyl 1 Pyrrol i din-

3- y1§-(38,45)-4- methyl -1- (qumoxalln -2-yimethyl) pyrrohdm -3-yl]-1- -
tgtréﬁygiog a ydr%} % yjlf z,ﬁéy hydrg 41-! pyrazcﬂoﬂgytp d]%ynmlngJ X 4a§noel' o

6- [ (63039, 95)-4-rh 4tH- mqqolharrzyl,r)méth»;rmmwna’mtswudl ftettahlkro-
2&@&%%:) ypry}rd%gﬁrygp%ﬁg pyraélojfc; 3.4- g]pynm}(/jm oAﬁIéI- Pyrazol of 3

6-[(3S, 45) - 1-benzyl-4-ethyl pyrrolidin-3-yl]-1- (tetrah .
ydr o- 2H pyran-4-yl) -

1, 5-di hydro- 4H- pyrazol o[ 3, 4- dlpyr|n1d|n 4-0ne,

256 [ (3S14S) - 1- (2-fl uor obenzyl) - 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] Pseri m di n-
4- one;
6-{(3S,4S)-4-nmethyl-1-[2-(trifluoronethyQoenzyljpsaro
lidin-3-yl}-1-

(tetrahydro-2H pyran-4-yl)-1, 5-di hydro- 4H pyrazol of 3,
4-dl pyri m di n- 4-one;
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6- R3S, 4S)-1- (2, 4-di fl uor obenzyl) - 4- rrethyl Pyrrolidin-3
-y11- 1- (t et r ahydr o- -302 Hpyra n-4-yl)-1,5-d ihyd

ro-4H pyrazol o[ 3, 4-d] pyri m i di n- 4- one; Vg%wmzoosmoms

6- [(38 4S) - 1- (4- met hoxybenzy1) - 4- et hyl pyrrolidin-3-y
1] - 1- (tetrahydro2H pyran- 4- gl) 1, 5-di hydr o- 4H pyr azol
o[ 3, 4-dhoyri mi di n- 4- one; -161 '
6-[ (33, 45) - 1- benzyl-4- et hyl pyrrol i din- 3- yl] 1-(tetra
hydr o- 2Ht hl opyr an4-y1) -1, 5-cl i hydro-4H pyrazol o[ 314-
dhal m_dj.n- 4-.0pe; - - -
6. | ( S9efSITE et BN Ry 35 VRISV et e

ymlp}&anﬁ-t#e}!)“ﬂbyﬂfymfo -4H-pyrazolo[3,4-d}pyrimidin-4-one;
2k pyéi&s 4§/)11) bedzyf g hé’tﬁ')?lgyrﬁoll_llaf?ﬁ 9! Ré Ry P(laf?%fﬁ;}d% I

n-4-0
éYr{aﬁi’tﬁyIL}fp}.‘:‘r -dinydrone-hpraydiefdzydpyAmidit-faphpyr r ol i di n- 3-y

214 pyr S AS Ny ke g up v Y e 2
Pyrdnong@)-1,5-dihydro-4H-pyrazolo[3,4- d]pynmldm -4-one;

& {(ﬁggﬁ o3RS iitdsErehh 4 Ry BYFRbIRNA- AL Rt Rt

i di
&i yed ri-adyydr, ﬁdﬂiyldnyﬂamytbzgaloﬁ 4- dﬁp},{dﬂnh@dffborm-l- Pyr azol o[

6- [(é%é)“rgj (’Eéﬁﬁfﬁ%‘P lyorpmetyDhenayipyrqidin3vikd-

(%étl*éﬂydﬂo -CHedyrarhggr)or, 5-dinydro-4H-pyrazolo[3,4-d]pyrimidin-4-one;
. anthAi/l Aacta Sy N Q- LR X HAANe Bl B o Ry 8yl di

(??tgal(r?g{eﬁzg -pyrat-tyD-15{(Hydreed Hydypolofs A-dey it hone.py
(tet rBaWH} bg%hséﬁ)adh nl?“f/yif [12 ?eéhyhp)ynmldlzl_?_ pyrazol of 3

yredtpyldyrrotidin-3dy p hétetrahydro-2H-pyran-4-yl)-1,5-dihydro-4H-

?Y(?Zéﬁ{"?@% éﬁg}fﬁfq‘lmél &L~ [ (6- et hoxypyri din-3- Amet hyl ] p
(t et ealiySnsi-2HiGyethoxpyiin-3-yhmstihyid-sethy pyricigior by 3-

- ey BB R G g T O TPV

4-yrid- 1- (tetrahydro-

| 2 Py e 45Y. 3D dingr Al BYSERy BTN 2aA R th Al al fj- o

@r[ahﬁmﬁi pyrasthyl)-15-digudrecitiryrazolojd. e-slmeiR epsh-Pemii d

i n- 35 []-1-(tetrahydro-2H-
20(1 & gy[fzi%y%)r (déﬂfogc/)PgnzyA) -4- methy]pyrrohdm g]m_i_e;ar ydre- 2

p&rmﬂy%ﬂr5 dihdﬂw-quygzolo{g 4- d]pyrlmldm X or
6-( 31 A s BRI éth&iByrfréer;ﬁiB%Zf-Mém;}aYé DRYEyrahAL)-

_ 1(5 emymwﬂoy@laow& Aryrignigindd-gnegi hydr o- 4H pyrazol o[ 3,

421 ((j|{ %@ 23515 g(f ﬁ&?beniyél)-tl methylpyrrol:dghlz;/ yig (‘)l (éel_tiagzﬁgonZH_
pynab)4-)-3,TidihydnogdH-pyrazolo[3,4- d]pyrim'd'" -4-one;

ﬁ;';) gée’ #?o % %’5[43 F{é’n%]!ﬂy[@' Lt uBkdtn Sy dhel sridkiine-d-yly 4 et

(t2BanydF¢-28l- m@n 3=y} hypadiayprohtbparageleld 4Ry B1igirrdghein-
4-y1 idin-3-yl]-1-(tetrahydro-
1 p%/ §§g{ éﬁd-i glﬂuoroben yh-4- Jmet ]yl&yl/;r?lo lin-3 )i/]n { tra hydre

2Hydyrdredybnt 51d|my§!ro é opyrazofo[3 4 d}pynmrdm -4-one; ‘
4- ({(3S,43)-3-ethyl-4-[4-oxo-1- (tetrahydro 2H pyran-4

-yl)-4,5-di hydro-
1H-pyrazo| o[ 3, 4-di pyri mdi n-6-yl ] pyrrolidin-21-yl }rreth
yl )benzonitril e;
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abl e salt thereof, and a pharnaceuti
accept abl e vehicle, carrier or diluent. 58. The
conposition of claim7, furidser conprising a second
pharmaceutical agent. 9. The conposition of clai.m8,
wherei n the second pharmaceutical agent is selected.
fromthe group consisting of donepezil, gal antam ne,
memant §-N@s, m)mq&tmmK@enaﬂmmeWro!iﬁ[m -3- &{]M -(Eteahydre-

a co ne of [ 1
et AR B P e e
manuf aa (8% & S -taenapled- mnmmyrrbmlmarm] biltetraby dPORY-thippsran-
[ .1 eed  of it 511. The use of a -
tn%gbr'gp‘réﬂ{rﬂ\ygﬁﬁ' y'%?%@ﬁagﬁl mﬁq %y conpound of ‘any
onle Oth[IBSM&}-‘fJ(QGnhetthsme?tgﬂfmm),tlm)crmilhm I&gk]réﬂt@;ahedro-
salt there the nuf act [ rrent or
PR R s EPueroR (BB
need @[(3848)-t¥ Baﬁemmybeﬁiyl)% -Tethwmeradifined- ai]m(llelrahydro-
rein th k S 13. The
TP sen R BRR AT pY R P L BIEAs
Corrpownm3$)f48;}nyn£th§1 ‘GIB @iifmionsndth@)bemezydpyrrolidin-3-yl}-1-
ically
r{,gair ggrtoﬂéf-el -pYant 4— 3 gﬁg& ? @?byra&&ﬁ{f?%bﬂyﬂnﬁaﬁ -4-one;
neur o634 8)-11-¢B6-difluaroranay)}-4-metmdeydraiflins3ryl- 1-(tetrahydro-
eur.aqr 0 eutically
VR T < Burd R G mBr AR LT
1-6, 6+{(38, pﬂ)amuwm[(sembwlmwgpﬂaf@mtm&pvrrolm-QMH-n
th f )
tggﬁﬁnw §eﬁgé?{ N4 %I) I"‘i‘,r’]jn%ﬂ &g'ﬁrﬁwﬁ?&log@ﬁgﬁhﬁﬁkn 4-0ng; |
i npr oG4 (ENh4S)-86thyi- 16(6-me&@xm:du*g&yameMpnrm@ldm-S-yl} -1-
‘ft@ﬁaﬂqfdrawéyr\ﬁﬂ% D LAy JFBABbyrh 2ol B4R Bipyrimidin-4-one;
6-[(3S,48)-4-ethyl-1-(pyridin-2-ylmethyl)pyrrolidin-3-yl}- 1-(tetrahydro- |
2H-pyran-4—yl)—1,5-dihydro_-4H-pyrazol'o[3.4-d}pyrimidin-4—one; '
B-[(38,4S)-4-ethyl-1-(quinoxalin-2-ylcarbonyl)pyrrolidin-3-yl]-1-
ttetrahydro-2H~pyr'an-4-yr)-1 ,Sfdihy'dr0—4H-pyrazoIo{3,4-d]pyrimidin-4—one; :
6-[(38,45)-4-methyl-1-(p’yrimidin-2-ylm‘ethyl)pyrrolIdin-3-_y1]-1-
(tetrahydro-2H-pyran-4-yl}-1 ,5-dihydro44H-pyrazo!o[3,4-d]pyrimidin-4-one;
2-({(3S,48)-3-ethyl-4-[4-ox0-1-(tetrahydro-2H-pyran-4-yl)-4,5-dihydro-
1H-pyrazolo[3.4-d]pyrimidin-B-yI]pyrrolidin—1—yl}methyl)benzonitrile:
3-({{35.48)-3-ethyl-4-[4-0x0-1-(tetrahydro-2H-pyran-4-yl)-4,5-dihydro- .
1H-pyrazolo[3,4-d]pyrimidin-6-yi]pyrrolidin-1-yl}methyl)benzonitrile; and
4-({(38,48)—3—ethyl-4-[4—oxo-1-(tetrahydro-zH-pyran-4-y!)-4,5’-dihydro-
1 H-pyrazolo[a,4-d]pyrimidin-6-yl]pyrrolidin-1 -yl}methyl)benzonitrile;
or a pharmaceutically acceptable salt thereof.
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7. A pharmacetitical composition comprising a compound of any one of claims 1-7,
or a pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable vehicle,

carrier or diluent.
8. The composition of claim 7, further comprising a second pharmaceutical agent.

9. The composition of claim 8, wherein the second pharmaceutical agent is selected
from the group consisting of donepezil, galantamine, memantine, rivastigmine, and

tacrine.

10. The use of a compound of any one of claims 1-6, or a pharmaceutically
acceptable salt thereof in the manufacture of a medicament for inhibiting PDE9 in a

mammal in need of such inhibition.

11. The use of a therapeutically effective amount of a compound of any one of
claims 1-8, or a pharmaceutically acceptable salt thereof in the manufacture of a

medicament for treating a neurodegenerative disease in @ mammal in need of such

treatment.
12. The use of claim 11, wherein the disease is Alzheimer's disease.
13. The use of a therapeutically effective amount of a compound of any one of

claims 1-8, or a pharmaceutically acceptable salt thereof in the manufacture of a
medicament for promoting neurorestoration in a mammal in need of such

neurorestoration.

14. The use of a therapeutically effective amount of a compound of any one of
claims 1-6, or a pharmaceutically acceptable salt thereof in the manufacture of a

medicament for improving cognitive deficits in a mammal in need of such improvement.
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15. The use of any one of claims 11-14 wherein the mammal is human.



