AZACYCLYLI SOQUI NCLI NONE AND | SO NDOLI NONE DERI VATI VES
AS HI STAM NE- 3 ANTAGONI STS FI ELD OF THE | NVENTI ON The

w@ o111 nventi on rel ates to azacycl yl i soqui nBCT/HI82068/075942
and -isoi ndol i none conpounds, their use in nodul ation
of the histam ne-3 (H3) receptor and treatnent of a
variety of central nervous systemdisorders related to
or affected by the H3 receptor. The invention al so
provi des net hods of synthesis and pharnaceuti cal
conpositions conprising the am noal kyl azol e conpounds.
BACKGROUND OF THE | NVENTI ON The hi stam ne-3 (H3)
receptor is one of four histam ne receptor subtypes
(H1- H4) , all of which are nenbers of the
G—protel r\} cc\)(ul ed recept or

< HUNDOLINO Al
nervous system In W?TRWE‘-@ ANTAéO'N‘i@:? ed in regi ons
associated with le as the
cerebral cortex, hippocanpus and striatum The H3
receptor acts as both an auto- and hetero-receptor to
regul ate the rel ease of histam ne and ot her
neurotransmtters. Wthin the cortex, the H3 receptor
apads ortueiNafipN™di fy GABA rel ease fromcorti cal
I nterneurons. Antagoni smof the H3 receptor produces a
decr ead Be CHTeBVentoepiie s ipcRzar ki isPwiinelioang and tigoindolinone
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acet [1Ine Tevels (Bacciottini,
B@wavewroapersr%nﬁrvw%wezm dispriers @d}ﬁqd to q@ifegtgd)by thenHs
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neur ot r ansm ssi on, recep as been shown to
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norepi nephrine (Leurs, R, et al, Trends in
Phar nacol ogi cal Sci ences, 19, 1998 177-183). Thus, H3

r BOHEROY BRRAHEINVENTIONo el evat e concentrations of
a NuNbehe QisidhmHE-BLHIYTEBHEEE Bne bﬂﬁ)hPﬁilb%%lné"Fe%E&B} S¥btypes (Hi-
acetyl chol I ne, dopam ne, serotonin, norepinephrine,
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I nt egratl on of
brain, it is located in regions associated with learning and memory such as the

cerebral cortex, hippocampus and striatum.

The Hj; receptor acts as both an auto- and hetero-receptor to regulate the
release of histamine and other neurotransmitters. Within the cortex, the Hj receptor
appears to directly modify GABA release from cortical interneurons. Antagonism of
the Hj; receptor produces a decrease in GABA release and disinhibition of the cortical
cholinergic system, resulting in increased acetylcholine levels (Bacciottini, L. et al,
Behavioral Brain Research, 124, 2001, 183-194). In addition to direct regulation of
cholinergic neurotransmission, the Hz receptor has been shown to modulate the
release of dopamine, serotonin and norepinephrine (Leurs, R., et al, Trends in
Pharmacological Sciences, 19, 1998, 177-183). Thus, Hs receptor blockade is able to
elevate concentrations of a number of neurotransmitters, including: histamine,

acetylcholine, dopamine, serotonin, norepinephrine, and glutamate, and thus offers a



mul tiple neurotransmtter systens. H3 agoni sts have

been reported to inpair nenory in various tasks, such
W@20000p@att recognition, passive avoi dance (Bl aPci/ngz008/075942

P., et al, British Journal of Pharmacol ogy, 119(8),

1996. 1656-1664) and social olfactory nenory (Prast,

H, et al, 734, 1996, 316-318), whereas H3 antagonists

have been re&grted to rescue inpairnments produced
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fulness in cats and rats an ecrease sl ow wave
s!rb@ﬁlndﬁglo%maé reseiate thestpep-waksrayrle@ndahey rpodulatg histamine

P(f!éé%cachld leeSin tl?&éN%SEass%%%t eﬁ‘nﬂerﬁﬁk’%%g& 8ti. 84 -618-25,

ular Interventions 6: 2006 . Studies on
méed -yl he adgunistariion ohseleelive ;b‘btr e@ptcmm@ﬂ'yt& P asfémt s,
V"ﬂ\e‘?@ltﬁétﬁmﬁ%" Fn'cFélé%éé E%e;ﬁ’ﬁﬁ%%h@@tow‘ \Da\%%]é’élgm %M‘Fd' rBdents and

have reveal ed th ant agoni st eramd
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rat pups, revents scopol am ne-i nduced

affnéss: onm?@ak EuétJ Eharmaﬁalr%@ 83-HilodB8hrnBERRRNShEd et al.

3Rt |rﬂt8r%ntﬁi?\@ GFW“@@%oGt al . Expert Opin.
I nvest | 3, 1237-1248, 2004 . Further, H3
S udles on memory consolldatlon and spatial memory |mpa|rments which are

particularly prevelant in AD and dimentia, have revealed that the H; antagonist
thioperamide improves recall in a mouse model of premature senescence as well as
in spontaneously hypertensive rat pups, and also prevents scopolamine-induced
amnesia. Meguro et al. Pharmacol. Biochem. Behav. 50, 321-325, 1995 and
Hancock et al. Expert Opin. Investig. Drugs 13, 1237-1248, 2004. Further, Hs
receptor knockout mice are insensitive to the effects of scopolamine in an inhibitory
avoidance paradigm, supporting a role for Hs receptor modulation of cholinergic
function in memory acquisition. Toyota et al. Mol. Pharmacol. 62, 389-397, 2002.
Impairments in social recognition memory are apparent in AD, but may also
be relevant to social cognitive impairment in schizophrenia and ADHD. Esbenshade
et al. Molecular Interventions 6:77-88, 2006. Social recognition tests have been used

to show that the administration of selective histaminergic agonists enhances social



receptor knockout mce are insensitive to the effects

of scopolam ne in an inhibitory avoi dance paradi gm
waeaposdithg a role for H3 receptor nodul ati on BPET/US2008/075942

cholinergic function in nmenory acquisition. Toyota et
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(Morisset et al . Phar macol
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ri t t ant agoni st ABT- 239.
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( 2005) Acedinglyathers '§tS§1”'f§@@tH“eéJ§0qnﬁIQHEi@&|mﬁ%@hem
abaSnPRBMRgical and behavioral data to support the use of Hs receptor antagonists
for improving cognitive performance in disease states such as neurodegeneration,
cognitive impairment, Alzheimer’s disease, Parkinson’s disease, dementia,
psychosis, depression, attention deficit disorder (ADD)/attention deficit hyperactivity
disorder (ADHD), schizophrenia, obesity and sleep disorders.
Accordingly, compounds which are inhibitors of the Hs receptor find use as
potential therapeutic agents in the treatment of a variety of central nervous system

disorders related to or affected by the Hs receptor.



shown to reduce cunul ative food consunption, weight
gain and are suggested to have anti depressant

WwW@eanesdly? Esbenshade et al. supra and Per ez- GeTIUS2008/075942
al . Psychopharmacol ogi a, 142(2) 215-220. 1999.
Accordingly, there is significant neuroanatom cal,
neur ochem cal, pharnmacol ogi cal and behavioral data to

support the use of H3 receptor antagonists for

i mprovi ng cogniti VW'M_M states such

as neufpd &Sﬂ HveRfon_HRIRIES 2% EalTPAIBEMho|i -isoindoli

Al zhei mer'%g [ sease,I nPgr Ki nsoan' % ag?siégggl,] %gr?g%ﬂral’som emnone
pS§9BReYIdOf ferepiaksi on, attention deficit disorder

(ADD)/ attention deficit hyperactivi RY di sorder (ADHD),
schi zophreni a, obesity and sl eep disorders.

Accordingly, conpounds which &e ighigifors of the H3
receptor find use as poﬁaﬂeuti c agents in
the treatnment of a varipe @ cehtral nervous system
di sorders related to,gr at#ctetf By the H3

recept or. SUMMARY OF THE | NVENTI ON The present

i nvention provides an azacycl(ysl i soqui nol i none or

-i soi ndol i none conmpound of forrmula I (1) wherein X is
(CR3/%Eergir, COor O misi g, 1 or 2, nis 0, 1, 2 or
3; p isH 4“2, LhSs an al kyl or cycl oal kyl group
each grcgﬁls (ég%(%‘hz% y dg’ubstitut ed; R2 is NR5R6 or an
al kyl, eyd®dldy, cycl oheteroal kyl, aryl or
heteroaqmg @royR, ach group optionally substituted
Wth the proviso that when X is O then R2 nust be

ot her thaia ONRBRB; R3 and R4 are each independently H,

hal ogen Ris 8 af%?l%r%?@&d%ylsg\"&?ptéchHtg'?&Jp optionally substituted;

R?is NR°R® or an alkyl, cycloalkyl, cycloheteroalkyl, aryl or heteroaryl group

each group optionally substituted with the proviso that when X is O
then R? must be other than NR°R?;

R® and R* are each independently H, halogen or an optionally substituted
alkyl or cycloalkyl group; and

R® and R® each independently H or an alkyl, alkenyl, alkoxy, cycloalkyl,
cycloheteroalkyl, aryl or heteroaryl group each group optionally
substituted or R®> and R® may be taken together with the atom to which
they are attached to form an optionally substituted 4- to 7-membered
ring optionally containing one or two additional heteroatoms selected
from N, O or S or an optionally substituted fused bicyclic or tricyclic 9-
to 15-membered aromatic ring system optionally containing one to
three additional heteroatoms selected from N, O or S; or

a stereoisomer thereof or a pharmaceutically acceptable salt thereof;
provided that R is not diphenylpropyl.

In an alternative embodiment of the compound of formula I, R is H.



al kyl or cycloal kyl group; and R5 and R6 each
i ndependently H or an al kyl, al kenyl, al koxy,
w@ywhoxikyl , cycl oheteroal kyl, aryl or heter oaPgl/USR008I{75942
each group optionally substituted or R5 and R6 may be
taken together with the atomto which they are
attached to forman optionally substituted 4- to
7-menbered ring optionally containing one or two
addi t i dhalrresenkinyentiongslsoeprevides methogs ndogpositions egeful for the

Ome'r%ﬂ%lt !:Xre%h'}be%tt | Wb Rl fspashsysiedl tisoRierd Félft&? ké &r Sifected by

nbered aromatic ring system optional
c 81et Aisteinive-8 meceptPrt hr ee addi ti onal het er oat ons

sel ect %ﬂoﬂchﬁpghgﬁ)?lgeﬂfofsﬂne BeséntSh RN B%SMQQE)?QE rﬁbosition

har maceut i c y acc able salt the rovi
t RaanyRane &f thpemaogmenisl (&sgrpj@ﬂd herein 4o the tr@atﬁwm ofea central

enbRaLEy %e@fdls%%r?ﬁﬁig@%grﬁ oty r&}‘-’th@l—i 'reé%tdrSMHeTﬁb‘?tlcularly,

present 1nvention a rovi
c hepussent dngnt@“ewrgwde%for upe ot m@rap@utdu o any eae pethe epfbodiments

??&fri%bd ﬂ@FeY ?t@rﬁémabl%%fg%édléﬁﬁ@{t?& tﬁ trQétment of a central
a ect ed H stam ne-3 r e(i‘nqpt or.

eﬁweumxfﬁterbfdlaowrmlét@ém oj af{es Mhpfrbwe@@@ruse of a
COMPOS g @hpRctd RYatGae MAb atdk}gntgg@gl' tﬂ@%ésquﬁﬁéhtﬁﬁ%lll become

herein for the treatment of nervous system

dieBeargel frere|the Biovipadsietairt slesetptioy- ﬂh@%@ beegegsrsipod, however,
M3 % tlﬁ’@rd%la‘ﬁé‘é Qfegé’npthHeanﬁrﬁ%eéHthEV&QHp% Whﬂél 'nﬁj(ﬁéatlfnerpreferred

use of a co ound one of the enb
desbefipgdthe menmf/@rtlmhérenﬁwam Yt wiaKe OBfIIUatraf@m @‘éheﬁ‘rh'tce various

f Qﬁaﬂdég atr{derﬂBHWﬁ#Htlo% \Aﬁthﬁletmars%krltré%ﬁv&%e o %eem/é#ﬁt%ﬂr\glﬁrbecome

rel ated receptor.
oBpRaes! tofleasepkilgd ahtbe @d\)‘mﬁm H@%@et@fedt crmcrt@gent

invention will becone apparent fromthe follow ng

deeariAeED SESURIPTION OF THES NovENTION Under st ood,

however, that the detalled description andthe

speci f Ah émw@@asmline's .ch@raetﬁflz%bsp@ BfasFgsstye loss of memory

eﬁ’ﬁ@%éﬁﬁ\fe&u@étloh %ﬁd'lg‘t‘ﬁ%rﬂﬁés‘t’%mﬁ{oﬁ c%é/@é‘f &é\‘né/hﬁﬁ ifhe elderly. AD
illustration only, since various changes

mischelipyvag ‘iocﬁﬁ@cww)ﬁ“@ﬁb’ 2 millicareos 'd(‘f‘f'dq hEhe goal of
| fesitdn® M A ih aB8EEN® reversing the disease process, is to improve or at least

slow the loss of memory and cognition and to maintain independent function in
patients with mild to moderate disease. AD is characterized by numerous deficits in
neurotransmitter function (Mdller, H-J., European Neuropsychopharmacology, 9,
1999, S53-S59), further a postmortem study in humans suggests that a decrease in
brain histamine levels may contribute to the cognitive decline associated with AD,
directly or through the cholinergic system (Panula, P., et al, Neuroscience, 82, 1998,
993-997). Histamine-3 (Hs) receptor antagonists have been reported to rescue
impairments produced pharmacologically or genetically (Miyazaki, S., et al, Life
Sciences, 61, 1997, 355-361; Meguro, K., et al, Pharmacology, Biochemistry and
Behavior, 50, 1995, 321-325; Fox, G. B., et. al, Beharioral Brain Research, 131,
2002, 151-161; and Komater, V. A,, et al, Psychopharmacology, 167, 2003, 363-
372). Neuroanatomical, neurochemical, pharmacological and behavioral data

support the belief that H; receptor antagonists may improve cognitive performance in
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apparent to those skilled in the art fromthis
detai |l ed description. DETAILED DESCRI PTI ON OF THE

wO DMBEBAAICN Al zhei mer' s di sease (AD) i s charact PCT/E820081§75942
a progressive |oss of menory and cognitive function
and is the nost conmmon cause of denentia in the
elderly. ADis believed to affect approxi mately 15-20
mllion people worldwi de. The goal of treatment in AD,
i disgaeh $thish steh peUdd spanjtivenapdirgeaksandiigieimng:’s fiseass and may
' H'Q\Vé)fﬁ%ra%%u% vellﬁé"ﬁ'ltthé|tr@¥1‘fr‘r¥e*?‘n?01J A RIS br AR IADD Y/attention
cognition and to nmaintaln i ndependent function in
p deficifyperictvityrgisagderdARbdarsehizoprgsigseartiapariyscognitive
062«% t@ﬁét%ﬁ' r??(ﬁ ﬁ%ﬁ)hfb‘t‘lf?ﬁ@h‘l%nﬁ%e%"s%ﬁo%s' BetE84iaH, PARGHEh sisease,

i on
N@Q@%Ws@@wgpﬂwcﬁm&,cﬂleﬂjwsgde@@gg negmpatoponain.f (e theeend
p%ﬁmﬁ%&o‘%%ﬁ&#uﬂ%bhﬁh HIRRSpBHIAL S Ss H3hty oHRE 5888 rreltly
brai n hi stam ne level s may contri bute to the cognitive
deevdhte associated with AD, directly or t hrough the
chol | NSt firEind AdRpBetrBrouf th lig RELABARNe and
82, 1998%9'55‘ ﬁ%@ VPG ound o af% ! '”gl%w(? A nean
aﬁvra@t@lmy@ﬂl@/hmwhb@@cqwrﬂéef foomuled @Ia@onﬁtpﬁe Heaffigity along
pW?LH ‘éﬁg‘?nﬁcgrh\asru@%%%cglg@ é(nooiru n&ﬁﬂ\eis' aéAté,o(,%canté’ aﬂ@\}ﬁntageously,
Ksaldé@rrrmla I wwd@ra@g%ﬁecweb@ﬁwgw a}/geawﬁmrfosﬁwdma@ﬁent of central
59erv$8§§yst§%%%ﬁ§?dlsgt‘aérs a@‘sogat’ed%th cﬁ‘%ﬁe&@@ﬁ&‘tl’g @l3 receptor
Brain Researc ; omat e
AAccesgingly, thpwwpwaemﬁmmr@g@es qrsaéaczciyjs;pq%@moae@y
N%%ﬁg@nﬁygq;ﬁﬁ%un@gpkgﬁm§n1cal phar macol ogi cal and
behavi or al 8ata support the bellef that H3 receptor
ant agoni sts nmay i nprove cognitive performance
i ndi sease states such as ml|d cognithve inpairnent and
Al zheiner's di sease and may have therapeutic value in
the treatnment of attention def@cit @g f.der
(ADD)/ attention deficit h (Ly I sorder (ADHD),
schi zophreni a, part|cuba%+y og tlve dysfunction in
schi zophr eni a, denenhta He)m depr essi on,
Par ki nson' s di sease, obeS|ty, eatlng di sorders, sleep
di sorders and neuropathic pai@g. To that end, conpounds
which inhibit the H3 receptor and act as H3
ant aglmgreist s are earnestly sought.

X is (CR°R*),, CO or O;

mis 0, 1 or2;

nis 0,1,2o0r3;

pis 0, 1or2;

R" is an alkyl or cycloalkyl group each group optionally substituted:;

R?is NR°R®or an alkyl, cycloalkyl, cycloheteroalkyl, aryl or heteroaryl group
each group optionally substituted with the proviso that when Xis O
then R, must be other than NR°R®;

R® and R* are each independently H, halogen or an optionally substituted

alkyl or cycloalkyl group; and



Surprisingly it has now been found that

pyrrolidinylal kylisoqui nolinone and
w@p0Bd1di nyl al kyl i soi ndol i none conpounds of fRCTAIE208/075942

denonstrate H 3 affinity along with significant

sub-type selectivity and function as H3 antagoni sts.

Advant ageously, said fornmula | conpounds are effective

therapeutlc agents for the treatnment of centra

ner vous R\yasddim qacg)degprdantis Hsoransaliei. alkanyiwatkaxys cycloalkyl,
af fected by cw@ndaf%r%alkﬁ;s@r &rhet(?%&rgf%bﬂﬁ k¥eh % Gp Bp&HRIY

i nvention provi ccy i nol 1 nohe or -
i soi ndol i noREbsEBHRbANR’ @fd omﬁubatakeo tggeias Méththeatom to which

is 0, 1 or Zey ré%t%qea’to ?orr%rar?’opﬁlenél LosthufRl 42tci Rhdntoered

an al kyl or cyc group eac opt 1 onal
substi t ut ed ﬂnmpﬁ@aNRg@B@"namnalqzwo adfsmr@hhwwoatoms selected

cycl ohetero r ]
ot ona N3 Koo L RIP AP R Ryl
O then R2 mis15-pmemperrd aromgkc M%temphw"mor@ta@mm to

| ndependent biodtoa il RIRRGRIGH, QALLENRLIA TIBSS! it o

al kyl or cycloa group; and
i AdEeisemen tyerlqot)@r @ﬁhqmyeutlcallwmptabw Sediilyereof

CX&%@B%%MUMnygh&g@&ﬁﬂQﬁg%MJ paryl or heteroaryl group

each group option St ut ed or R5 and R6 may be
t aken ttogyendrsstood that meﬂ%méﬁnt:@ﬂmﬁsaﬂ rokeivlegtereoisomers and
abhﬁﬁ d to forman optionally substituted 4- to
ered ring optionally containing one or two
add| t i 6nathenasrechefttbennveeliascrreides ametoddobine gregime of a

?g&irgtf\%‘la di og?%’rh%fg'}égﬁg?? gﬁ%’(ﬁﬁ?b)mh%%]ﬂa@lﬁ ?6 &Iq ) e Ghtdr ifa patient

c inhegidihergoblich gomprises providing to said patlent a therapeutlcally effective
amount of a compound of formula | or any other embodiment thereof described
herein. In a more particular embodiment, said disorder is a neurodegenerative
disorder. More particular still, said disorder is mild cognitive impairment (MCI),
dementia, delirium, amnestic disorder, Alzheimer’s disease (AD), Parkinson’s
disease (PD), Huntington’s disease (HD), memory disorder, memory deficits
associated with depression, schizophrenia, a psychotic disorder, paranoia, mano-
depressive iliness, attention deficit disorder (ADD), attention deficit hyperactivity
disorder (ADHD), dyslexia, developmental disorders, Down’s syndrome, Fragile X
syndrome, loss of executive function, loss of learned information, vascular dementia,
cognitive decline, neurodegenerative disorder, HIV-induced dimentia, head trauma,
Pick’s disease, Creutzfeldt-Jakob disease, Body dementia, vascular dementia,
surgical procedure-induced cognitive dysfunction, traumatic brain injury or stroke. In
another more particular embodiment, said disorder is selected from the group
consisting of: Alzheimer’s disease, attention deficit disorder, schizophrenia;
Parkinsons' disease, frontal temporal dementia or depression.

Another aspect of the invention provides a method for the inhibition of an Hj

receptor comprising contacting said receptor with an effective amount of a compound

of formula | or any other embodiment thereof described herein.



three additional heteroatons selected fromN, Oor S

or a stereoisoner thereof or a pharmaceutically
waeweps@abt e salt thereof. More particul arly, RICT/ESI908/075942

di phenyl propyl . It is understood that the clains

enconpass all possible stereoi soners and prodrugs.

Anot her aspect of the invention provides a nethod for

the treatnment of a cognitive disorder related to or

af f ect &8 agylitiopal aspest Dithedn@entip pravisies gt mharnaceutipal compposition
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di seas Ad(jlﬁa)allyl-hhetcbﬁ@bomﬂ of tde frvastion(hid) be eein)the prevention of
deficits associated w th depression,

di
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manodew BSGHiR dlééaggssoogﬁﬁﬁ/@ B?éf@ﬁbt%ﬁf” 'oP'JogﬂlltlétWéi@tbd disorder” is
(ADD), attention deficit hyperactivity diSord

( ATFEpse ydiPerPrafiasting MEpibAISPSIESSUPRas SlenoRtigntion,
S KBk B, agﬁcﬁ‘lgb}o%l% §éﬂ(/‘iqg%ﬁ§ men®s ﬁné’éer}‘?wm\% ®ysfunction

function, |loss of |earned infornmation, vascul ar
déﬁ%?fﬁi'yaor'gﬂtﬁj?ﬁ inithe cerde! Pﬁ’éouﬁwwi%é@@ﬁ@fﬂ e inflgenced or derived

d'fr%FﬁrrQe%rrode'dla?(er‘a{“(%J qb%?'t (ﬂHF%B@r\ll"f’on ReALy Ellrsér‘d% (ng))' oghitive

di sease, Ceut zf el dt - Jakob di sease, Body denenti a, .
vd%@‘ﬁﬂ“ﬁ'ﬁ”ﬁ'@ﬁ'ﬁﬂ@ |Vﬂth0§h|H@F9<§'QP 'Bﬂ(b@lﬁﬂ‘ﬂW@Jm%Uﬁ@H (MCI), dementia,

CQSITHU'M Wenrid¥ad H'l@%bp 'Azlzh'érn%’r@aélét%sgr@érﬂmb&i $'i¥efMde, Huntington'’s
stroke.” I'n another nore particul ar_enbodi ment, said

dPisgPeFk MaTeory diseGieet NP LGRS PRy GBS BGSP@RIP Yib epression.
Asghri dBfentia UsHEatig of Nz%@fr“ér%‘?ﬂs‘é%gé olgnitlS QERERE or cognitive

schi zophreni a; Parkinsons' disease, frontal tenpora
dénsupgtign @lSSQ}“ﬁS%%h aﬁurom@@h@nda@pémt@fngs fps example,

' ﬁ"éﬁ(ﬂs‘oﬁ@ dHcRYs GE), AuRRidiaTs hidkadd® D)nﬁlklbélhb%‘d@éa@n

H3 receptor conprising contacting said receptor wth
aderepaen pRe seiephtensT (aad odies eayhotic disorders such as paranoia and

mano-depressive illness); cognitive dysfunction in schizophrenia, disorders of
attention and learning such as attention deficit disorder (ADD), attention deficit
hyperactivity disorder (ADHD), and dyslexia, cognitive dysfunction associated with
developmental disorders such as Down’s syndrome and Fragile X syndrome, loss of
executive function, loss of learned information, vascular dementia, schizophrenia,
cognitive decline, neurodegenerative disorder, and other dementias, for example,
due to HIV disease, head trauma, Parkinson’s disease, Huntington’s disease, Pick’s
disease, Creutzfeldt-Jakob disease, or due to multiple etiologies. Cognition-related
disorders also include, without limitation, cognitive dysfunction associated with MCI
and dementias such as Lewy Body, vascular, and post stroke dementias. Cognitive
dysfunction associated with surgical procedures, traumatic brain injury or stroke may

also be treated in accordance with the embodiments described herein.



of formula I or any other enbodi nent thereof described

herein. An addi ti onal aspect of the invention provides
w@2@basqrateut i cal conposi tion which conpri ses BCT/US2008/075942

pharmaceutically acceptable carrier and an effective

amount of a conmpound of fornula | or any ot her

errbodi ment thereof described herein. "Treating" or

"treatment” of a disease in a subject refers to
i nhi bi Thaderrmel: @nhgasiet’ oF "Hainkibitarngs Vel firsciareiprreate;
aAEEhbOLifdr gt r%ﬁﬁ@s?‘ég yofttﬁ@HdF&@%? Hsant Histd\@scribed herein

regression of Addi t1 onal e conpoun

ofan ﬁ@ﬂqrmww@nstﬁwe&é agyety 'P@'ﬁﬂeﬁéefﬁr@@@ml‘ﬁtd@i%ﬁd@ (ie.
diGRASFadss ﬁ]rvb?%% F‘n%ﬁ Iop redﬁce ‘FP %gbﬁ |étvrﬁe8*b$%@?a§§\nty.

“cognitive dys Itron-rela
di sor déy bpﬁlgnaly@ub,@&sted UIOIQJY g@w rsulastitele iwily amerer glore
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action, prob ment al i magery. Ive
d?@‘ﬂQﬁW&Y p@ﬁe@teﬁ@v@reme@r ng:relat bese w&tmardbﬁmpwyed in the

NQEYAY S SN Bk Sﬁ%rﬁﬁ%l‘}tﬁ:ﬁl&ﬁn Jﬂjnhggpﬁlﬁ%&ﬁﬂd@ﬁ?ﬁ 819%10?1 BMpounds

neur o generatlon ticu cognltlon re
diasipfidrice thiedr @}ructttf@/gﬁﬁlwtv\/@r@ytgﬂ@m @bperniion. stabiligeor other

V"b&ﬁ@kﬂal b?dggft?t 508bifiBylafh R s LY §u53‘ﬁ%hfsﬂﬁa&dé M%Qen atoms,

denenti a s rrum ammestic sord Al zhel mer
dnreagxanophidey araiey @aaatgelwéoxyH@WI ﬁgloewylsalhp@eag@alkoxy

”%HPJ&’ a%%ﬁﬁrﬁi%?am Tb‘ﬁlan'f&gn x&jcé#Sédy‘F'Ja?oo%?lsgl%ﬁéﬁ%lkyltmo,

pressi on, eni | nt i a

ABE(M@UFP@le'sa'KM'%M@@yl @@Qﬁmpl"Vé'kﬂémid@b pRenyt PbegeMy: berzyl,
dyghHmed ;%?ﬁ 'o%féﬂoé@ ?roﬂsyf&é@%ldbﬂifgﬁal&&mdétéﬂng BF lower alkyl

|nclud|n% exa Ki hson'
Hahlowgg e ﬁX}SQFQUB%alé'@e§ﬂ-IE§Per\NA§ez$F@Cﬁ'§¢ typigalyed sed. 0t03 Oto2or

d@% & bé’cﬁu@rﬂﬂ m%? e ZP8dune '@pﬁloﬁéﬂldsu%%ﬂﬁtred %?&Lﬁ)'%‘?ﬁé)f:themselves be

di sor rs suc paranol a and rrano- epreSS|ve

i BUbRiitgd W&*@)gﬁﬁq V\V%e lgyels gheulstitiom schi zophr eni a,
di sor d@F&el%t)lya%t%ta%&tﬁﬂ@téoer@fe% RGth& Wodta et bEGT £ to 3, 0

deficit disord attention deficit

hipéeae te Q/hVWOGﬁ?%@ﬁOH@rW'@AU% 0 tQ@dOGQ/gIOéQIt%1 gEpRiselegied from

d)i)%fdé%%l Q}@-C%Sc?/el%élgﬁl e, élfae zl@a%@&ﬁhm@' S d(S/‘éﬁo hydroxy,
rome and synd rone,

oiCG'é:)wérlYt iave1Q mf?ﬁtbiefﬁﬁj hqt@f§§y%\1‘| “P@’aﬁf dd mq{ﬂ*@ﬁrﬁ‘ﬂlf‘ﬁféfparyl ring, -

VRGRY), 3 (PNRTBIR @nd S§(1)Z@P WhERIfeach R* is independently H, C4-C, alkyl,
-CHO, -C(O)(C+-C4 alkyl), or -CO,(C+-C4 alkyl); each R” is independently H, -OH, -
O(C+-Cy), C4-C4 alkyl, -NH,, -NH(C4-C, alkyl), or -N(C4-C, alkyl),; each R®is
independently H, C4-C4 alkyl optionally substituted with halo, -CHO or -C(O)(C+-C4
alkyl); each R? is independently C;-C4 alkyl, or —OH; and p is 0, 1 or 2. A suitable
group of substituents is CN, OH, -NH,, -NH(C-C4 alkyl), or -N(C4-C, alkyl),;, halogen,
phenyl, carbamoyl, carbonyl, alkoxy or aryloxy.

As used herein, the term alkyl refers to a linear or branched alkyl moiety
containing up to 12 carbon atoms, e.g. up to 10 carbon atoms, preferably up to 6
carbon atoms, more preferably up to 4 carbon atoms .Examples of saturated

hydrocarbon alkyl moieties include, but are not limited to, chemical groups such as



cognitive decline, neurodegenerative disorder, and

ot her denentias, for exanple, due to HV disease, head
W@ e@amssi1Par ki nson' s di sease, Huntington's di SBEAEES2008/075942

Pick' s disease, Creutzfeldt-Jakob di sease, or due to

mul tiple etiologies. Cognition-related disorders also

include, without limtation, cognitive dysfunction

associ ated with MCl and dementias such as Lewg Body
v &l athyl.aheropys isoriopwk e-bd yhdert-belyl. isobyfil, see-eutyl; hlgher

d}ﬁéwr&g% 586h 855 PEhH, %%\M(ﬂ Qné%q.kg al procedures,

trauma aln injur strok al so be treated
i n acchsdand Bewin, Ff‘et‘ﬁﬁm éﬁi@@tkvlrﬁﬂﬁt%a $cithedgroup having from

h%ﬁ@'t Ahehdi atbis Wﬂ‘cﬁgg | 54 theQame! dlff?ﬂ,l?érﬁ EQLmpRSE of

used ereln refers to a osition t uces

abeiogikyhgredpstindudsCl e (b iGNy CarfishigionPeths lisescri bed
her ei n1paRy ki riah&j'enr SAUSE 1RDR! Hés‘fg%ri Yéas fm%rlﬁ‘&tdh}ﬂrlhé‘ bromine, and

i ndependent of agoni st i nteracti function as
atpdingver se agoni st) or reduce H3 agoni st -nedi at ed

act | V1 i ik SRR RURSH isad oRiret TR diSight chai or

substitute one or nore substituents,

béC+Re) Brgnehask-chait meneyaient Tidrogarbsn mqﬁhporgalwp@t least one
V\’ebl%le Bbfq.oPid é’lﬂéWI % s%ft%lg%t(cz-@gy ( :9 nctz%% HP(ce O moiety.

t hose customari | enp oye
pRaehRYEaeareen al&@rmbmﬂi@s oraytieem el P Mamsawraied Aangpmnay exist

CRMRRES, E&flggﬁaltlHﬁé" Chhd &ﬁﬁﬁouﬁﬁé HEMHK W&%Bh yid ﬁ’le?nt to mclude

perS|stence sorption, stabil Ity or ot her benefi ci al
pRbpessige Eam@loz ccprtflgblsaawm esxaptpley@fimentbetnolyyepgtyrated

| RediESLBRLREMN nﬂﬁéﬁ@%'m(ﬂﬁ(}e" B ?%an&é?j' BCAHRAALS groups such as

cyanat o, hydroxyl, , XY,
hwnwlaBt{m@enybrﬁOﬁ@peaylkgrp%(Ianiéopamteawkpu@meﬁwl 2H(ytagienyl), 2.4-
}ob%bﬁ%ﬁ Ib@'@’yhapeﬁt%m%ﬂiﬂ IedeH éf?%rr’ﬂ&lnolo Elﬂ#rﬁé}%%r the like.

kyl suE I nyl, "alk phony car banoy al kyl am do,

phenyl T pﬁ@mwnyb@ﬁyyed indBe specioptiomatdelaisyss Hgsigegtes either a
CY@J-@%B &Yélgﬁrcﬁglﬁ%r (@{-@ o‘ffbr%gl:B(eJTéHa‘?rgﬁané\Fa@éTﬁ h%ro[:é’r%ﬁ moiety

| 'ower al koxy gfoups. Unless otherw s

sbéYﬂP@ ablgastt%@tr@{qa pynd h?c@”W”V'OS sytadly (G (@12 Gp). {@2-&4) or
SWbstl tn#@é‘tglssﬁ@yh)}a?oo%ﬁﬁﬁleﬁﬁyny@%&bﬁ’é@nby b§ H%‘b'c;r'}%@/gnsaturated

groups my t hensel ves be subStituted wth up
" e0dmayeaiss inhe Eraitd ewiowptions: he 9om@mnd@rpé|thl§/mventlon are
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hydrogen a

3 pol@umsgattgat@ld m'd[qg;al:pog radqupgl reietastiagluds, @Fﬁ are not I|m|ted to
propynyl, butynyl, 1,3-butadiynyl, pentynyl, hexynyl, or the like.

The term cycloalkyl, as used herein, refers to a monocyclic, bicyclic, tricyclic,
fused, bridged, or spiro monovalent saturated hydrocarbon moiety of 3-10 carbon
atoms. The cycloalkyl is suitably a (Cs-Cg)or a (C3-Cs) moiety. Examples of cycloalkyl
moieties include, but are not limited to, chemical groups such as cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, norbornyl, adamantyl,
spiro[4.5]decanyl, or the like.

The term cycloheteroalkyl, as used herein, designates one or more (fused if
more than one) 5-7 membered ring systems containing 1, 2 or 3 heteroatoms, which

may be the same or different, selected from N, O or S and optionally containing at
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Cl-C6 al kyl, C3-C6 cycl oakyl, C2-C6 al kenyl, C2-C6

al kynyl, halo, nitro, cyano, hydroxy, C6-Cl0 aryl, a
w@2m9/0s@mber ed heterocyclyl ring, a 5-10 nmenbeP@HUS2008/075942

heteroaryl ring, - N(Ra)2, -C(OR b, -ORCand - S(O) pRd;

wherein each Ra is independently H Cl1-C4 al kyl, -CHQO

-C(O(C1-c4 alkyl), O -C2(C1-C4 alkyl); each Ro is

i ndependently H -OH - 0(C 1-C4) , Cl1-C4 al kyl, -NH2,

- lgas e @bt lkqnd) E@mmaﬂ(efthe@xrclameéyropwl ringcgysieens igcluded in
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phenyl, carbampoyl, carbonyl, al koxy or aryloxy. As

used herein, the term al kyl refers to a I|ne [
branched a i cont ai iy \up‘téf' aﬁgg;]
atoms, e.g. dp-to 10°galBon at ref.er abl to 6
carbon atons, hore préferably up to 4 chrbon at ons

. Exanpl es of saturated hydrocarbon al kyl noieties
include, but e not M ted cheni zal groues\ uch
asnet hyl , et&ﬁjj n-propy! ré%p py%iinihuty //S
terf-butyl, rgpbutyl, Xgec-but hlgh onol uch
as n-pentyl, n-hexyl, and the I|ke AsRUSed here|n
the term hal oal kyl designates a CnH2n+l group having
fromone to 2Zh | ogen at9ns which may be the same
or differen &o -ﬂ al oal kyl groups include
CF3, CH2Cl, WeH3BFrCl, \C3tBR2, or the like. The term
hal ogen, as used hereln desi gnates fluorine,
chl orine, brom ne, and |od|ne The ternralkenyl as

used herein refers to either straight
chain S'L Qﬁ@ 2y, Hk dgrgﬁrﬁrgdreéerg charhﬁrﬁ) pgﬂfbocgcllc moiety of up

hchZ@G@rbb@Qtom%l @hich Gedit t5d zﬁllsiﬁlleartng| (B8 bcyene ol el rings (up to

eeﬁyg Eg”%%rgé xélfr{p es @WI Eﬂ%ﬁirsg g}cwg(ﬁrtl@é%wt limited to,
W@héihic@lsgr&m’s dighrRmbenyl, Pahpitnga2-Hasited, arangl, GRihediké HAryl also
| ebites el Al echmha Be eVt EBUGH e agpeda Jrough the
C ardmadgidroaatdoepdic rinydsnl €3-vehzedmol-8tylpol yunsat ur at ed
The term heteroaryl as used herein designates an aromatic heterocyclic ring
system, which may be a single ring (monocyclic) or multiple rings (up to three rings)
fused together. The rings may contain from one to four hetero atoms selected from
nitrogen, oxygen, or sulfur, which may be the same or different, wherein the nitrogen
or sulfur atoms are optionally oxidized, or the nitrogen atom is optionally
quarternized. Examples of heteroaryl moieties include, but are not limited to,
heterocycles such as furan, thiophene, pyrrole, pyrazole, imidazole, oxazole,
isoxazole, thiazole, isothiazole, oxadiazole, triazole, pyridine, pyrimidine, pyrazine,
pyridazine, benzimidazole, benzoxazole, benzisoxazole, benzothiazole, benzofuran,
benzothiophene, thianthrene, dibenzofuran, dibenzothiophene, indole, indazole,
azaindole, azaindazole, quinoline, isoquinoline, quinazoline, quinoxaline, purine, or
the like.
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hydr ocar bon al kenyl noieties include, but are not
limted to, chem cal groups such as vinyl, 2-propenyl,

WO swpodpenyl, crotyl, 2-isopentenyl, butadi enyPCT/US2008/075942
2- (butadi enyl), 2,4- pentadienyl, 3-(1,4-pentadienyl),
and hi gher honol ogs, isonmers, or the Iike. The term
al kynyl, as used in the specification and cl ai ns,
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a@&ampl@yq:om@ﬁmnd@pawﬁq dﬁﬁ%ﬂnt stﬁmctwﬁé exgaps forﬁrrﬁarenpacament ofa

C)ﬁ%r@?ﬁ Qﬂlb?&éhum%? titRAd opﬁ{e%ﬁlacgﬁéﬁtgﬁég,%?boﬁrlﬁl PrC-or’

nor e nore than one) 5- nbered ring
syBriced cegnaramifginthe scape of thiginwediinons, whi ch may be

the Sa%le@é irfiidat& @tﬂ&wls%eltr?ecﬁcﬁﬁ’erfcfa‘ﬂ%l};f SIQE) gﬁtsatﬂgt are not

Optl onal ¥ cont al ni ng at | east one
wplisitidetiegd hetein@ye Paived et @aanngﬁhm@r@y@t Rgftion of the

' ﬂﬁcﬁ&%ﬁ*t}} Blds Sﬁh@aﬁj%cgﬁsfurﬂfﬁ@ﬁﬁﬁiy fE)Wa?d W\eﬁfo%tbh%tachment

follow ng rings wherein ,
or an Apeicemapurdsdthe Qréﬁ‘?nté@ed@ﬁﬂ 'ﬁ‘éld bﬁ@@@YQﬁ@@dQéa”S in

( PBRELLNSI Aoy bopBkSIE 18)o MRkobniR8 phaFhy e

fer ent term aryl, as used herei n
aﬁuaabieraaltw@abmw& |f@r qmrr@tey mgital gglts, sugnag allkblometal or

ﬁLaFP(tanpe Mﬂrhlcrﬂ(atgpé(/alteefo?‘e%rﬂﬁé%oélhmgp&tm%w hidgheQim salts, or
salts with ammonia or an organic amine, such as morpholine, thiomorpholine,
piperidine, pyrrolidine, a mono-, di- or tri-lower alkylamine, for example ethyl-tert-
butyl-, diethyl-, diisopropyl-, triethyl-, tributyl- or dimethylpropylamine, or a mono-, di-,
or trihydroxy lower alkylamine, for example mono-, di- or triethanolamine. Internal
salts may furthermore be formed. Salts which are unsuitable for pharmaceutical
uses but which can be employed, for example, for the isolation or purification of free
compounds or their pharmaceutically acceptable salts, are also included. The term
"pharmaceutically acceptable salt", as used herein, refers to salts derived from
organic and inorganic acids such as, for example, acetic, propionic, lactic, citric,
tartaric, succinic, fumaric, maleic, malonic, mandelic, malic, phthalic, hydrochloric,

hydrobromic, phosphoric, nitric, sulfuric, methanesulfonic, napthalenesulfonic,
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three rings) fused together. Exanples of aryl noieties
i nclude, but are not |imted to, chem cal groups such

wa@sgoopladity!l , 1- napht hyl, 2-naphthyl, anthryl, oPCT/Kg82008/075942

like. Aryl also includes polycyclic rings containing
heterocyclic rings that are appended through the
aromati c carbocyclic ring (e.g. 1, 3-benzodi oxol -5-yl).
The term heteroaryl as used herein designates an
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quakd erni zed. Exanpl es of heteroaryl noieties include,
but are not limted to, heterocycles such as furan,
t hi oph&eepopnds ¢fitee IFWW@ZUD@UdQ esterazeareamates oo pder conventional
| t I I
t PRSI GF R goncleh %Iné“&f“ﬁﬁ&%wﬁ*é’%?I%Z&g@? PoRgRyngs of the
béwentia kich B@rrz@dd xoneertasdazhiesipxentiye @ctive moiety in vivo.
b ,
R e B g PR e Loatment g o various
i aegditnns degg@e,dd@r@nat@yg,mt@aaz@n@ooqu|oﬁ ringla | or with a compound
' %ﬂ:‘ﬂ' iSAbt é’bgmﬂé’éﬂgra?s%@sb@ But MR %@h 50 Rvini@HHtibA ConQErtd 138
: use n: EDC desi gnate

1C(Jr3pwrr¢bqfﬁwaﬂﬁ hepiopylsa 'BCléngfi/ﬁr@dﬁQiéﬁ@lltf?ﬁ ¢fdhe compounds of

é%@jéu)rﬁ? ivdRtion §¥hed 8 'aGf\%t sep%c%s W&fu@éd’ QS&FHE&H @4i8h 8f these
DIP desi gnat es dllsopropy et hyl am ne; Burges
Ré@@éﬁwﬂbé@pgﬁﬁﬁégc@ﬁﬁﬁh@kycarbonylsulfanDyI)
triet h)"'r&@f‘f‘@d”chpBM 0¥t ?jr?e |rIvBHﬁHn §@ Eé)sé%n%ldnds of formula |
desi gnat es di azabi cycl of ec- /- ene
UMiheesdn &t ﬁe? \/I;Irs?e dngthead, arguR @(f:tlotﬁ é@e@é?ﬁrft@@é@dﬂw@r thoge formula |

aE@mﬁb%s”%@Feﬂ CR" %cl Hdg @Haj%%ﬁ@ﬂﬁl@@”bﬁ%alﬁﬁrggéu@f In one
the structure; 1. configurations Tor

o SEROLSTARAERT e c'éYﬁfé'pnarRﬂef@EF@@rvem@OlIf@érréf' Sompdant age those
deyhl §urﬁﬁ%vﬁﬁ§ t@é‘&rt@ure%ﬁfrﬁﬁ%rlg single

stereochem cal’ i soners as well|l as enantioneric and
di astereoneri c m xtures of the presept conmpounds are

within the scope of the inventi on I ess
‘ CHZ)n
0—i
d (CHz)m
- e
R™L_X
\\,\R8
(la)
wherein
mis 0, 1 or 2;
nis 0,1,2or3;

R'is an alkyl or cycloalkyl group each group optionally substituted;
R’” and R® are each independently H, halogen, CN, CONR°R'", OR",
CO,R", COR", or an alkyl, haloalkyl or cycloalkyl group each group

optionally substituted; R? and R'° are each independently H or an alkyl,

13



ot herwi se stated, structures depicted herein are al so
meant to include conpounds which differ only in the

Wpe@sesae’ of one or nore isotopically enrichedP@r/o808/075942

For exanpl e, compounds having the present structures

except for the replacenent of a hydrogen by a

deuteriumor tritium or the replacenent of a carbon

by a 13C- or 14Cenriched carbon are within the scope

of this inbanglikdncydpaliedsaivhdirchater@an! reseud $ach tgseup optionally
nomencl at ug g« tetHGsike éﬁbeﬁtoﬁnégéé tKEef t&&&thé?WIh' tﬁetaltdfn to which

defined herein are arrived nam ng the term nal

portion of thenere @ttaehashisl fory arbpptmnetbv Bybqtlnéedaéy 4@ érinembered

functi onal hrﬁ hﬁéﬂ?arlg &)lﬂ%lrﬂ %'Uneoér Atd ABRBEAL hetdf2Sto S selected

conmpounds 0 e present ention may be converte

salts, in fﬁgth &uPa®; giar rraceutl cal ly acceptabl e sal ts

usi ng arg I

bases arF(e {flg?)gg%aﬁgll’gfawglc g?l élﬂm @J g||s \;VI pPheteroary

met al or aW@HPﬁﬂ@WG@WPWDH@FHVS§@ﬁ$§edﬁEr exanple

S qddtBdis AL ARSIBIOQS piEFRAES TN fﬁéc‘eﬁtabfersﬁ%éréow th

anmoni a or an organi c am ne, as nor phol 1 ne

t hi onopeibalieieativgigsraadinend of quomnoeln%@f OEMuBhdR',is . -

glr e: r'y1rl QH&B?@%@%&%%HPOE Er%m@é&lm' ?F %r%’d c&rﬁﬁ&@‘kﬂtsyef formula |

dMﬁﬁteerpsdﬁ I pdg Oa /fmiber grewp of @fefetrremmwds is those
Wulaallé%p%ﬁh&ewhet‘efn ﬁxé%lcﬁ‘ptl rrg sngﬂtuteercycloalk group. In one

triethanol ami ne. Internal salts her ior e %

f eMpedimesh| ¢fs thehi ipyerdipe, Lnﬁeferrﬁebp@ﬂmmdghaf rfaceula i tagre those

U%srﬁpéwdsmwg AR RRB R IANEE 1a kenufxgrP! e, for the

isolation or purification of free compounds or their

pharnaceutlcally accept &l e salts, are also included.

The term "pharmaceuti calyy accept abI e salt", as used

herein, refers to saltg denjved from organi ¢ and

i nor gari® &Sk or exanpl e, acetic,

pr opi oni e' ; tartaric, succinic,

fumari c, orfi"c, mandelic, malic, phthalic,

hydr ochl o}’ c, hydr obr om c, phosphorl c, nitric,

sul furic, nethanébnlfonlc

napthalenesulfonlc benzenesul foni c, tol uenesulfonic,

canmph WEEN £ oni c, and simlarly knovvn accept abl e aci ds

when a mosrpoua.dz :of this invention contains a basic

noiety. Sa ti ‘al so be formed from organi c and

i nor ganf & é% $referably alkali netal salts, for

exanpl eR’ is an alkyl or cycloalkyl group each group optionally substituted;

R’” and R® are each independently H, halogen, CN, CONR°R'", OR",
CO,R", COR", or an alkyl, haloalkyl or cycloalkyl group each group

optionally substituted; R? and R'° are each independently H or an alkyl,
haloalkyl, cycloalkyl, aryl or heteroaryl group each group optionally
substituted or R? and R'® may be taken together with the atom to which
they are attached to form an optionally substituted 5- to 7-membered
ring optionally containing one or two aditional heteroatoms selected
from N, O or S; and
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sodium lithium or potassium when a conmpound of this
i nvention contains a carboxylate or phenolic noiety,

w@eoogiopdthar noi ety capabl e of form ng base addP@T/082008/075942

salts. Compounds of the invention include esters,
car bamat es or ot her conventional prodrug forns, which
in general, are functional derivatives of the
corrpounds of the invention and which are readil y
convert & isoH oh@niatkyb ialopdyh sy eloalkytoalisenyl.i akypyly @ry! or heteroaryl
Cor r espondjadh Yach 8% hadnekub g d\gent i on enbraces
the treat n%n_t bo?C ﬁeugg)h ousQCl(J)ndll tdleons descri bed
her ei natsésreciaprner thereehpiouplitpravracewicall accepgblaaltinereof
conpou MR GRatiF® 9 Rbt FRRAVItGRI. ! Y discl osed but

Bup\nlon n1n”strat|ony (gﬁverts to a conpound of
f or mJI Hare prefafrworm@@% Atthadaentierareehagsotdmrasings of formula |
t%emué%g@lfc QS% HESHRIA ati Y %rHéJsﬁ?an%? g?&gﬂ%g said azacyclic
active specie uce upon i ntroducti on
cﬂﬁ@o&ﬁ@t@er mogp@f mom pgiferEdd eopnasintls prigese eargpounds of formula la
C QUMBRNASis 4 arld 'PM@Q‘BMW %reﬁuS RSl RISy Ribalky! . A
forrrulalIS aergﬂ?n IS Afﬂ ﬁlévcﬁ{gﬁgoup fy ayT grotip
pfléﬁl@rrgé@lm@ﬁﬁmﬂﬁdgefege@ h‘@wwa@lm@reﬂ thosgoegiorAgs of formula la
V‘%Ef‘:‘élrptﬂglaia%yéﬁ rﬁ’mgtlé %HQtI:HeYj §t49§t3' fddlied o@%?ulr&ﬁ)‘ ey Isaléi azacyclic
group.. one of the invention, preferre
cﬁﬁ@dﬁﬁﬂ@%‘fRf’on a0fl & fis |d|0éhﬁ|ﬁ@%fe corrpounds havi ng t he
struct WSnd:t'Ifle d?éf@ma@eh@o eiR1 il @)4 gikzllAﬁérngtlvery I8 jsa Cs
0, 1, Is an al kyl “or cyc oal kyl group "each
gﬁ@@W'@?jWonal I y substituted; R7 and R8 are each
' ndepemig,{gﬂl]é/r drefehtad @&%Bdm@ﬁt 5k h%l—helftruc% Biformula

, or an al kyl, haloa yl" or cycloa

gbbup each group optlonally substituted; R9 and R10
are each i ndependently H or an al kyl, haI oal kyl
cycl oal kyl, aryl or heteroaryl group each group
optional Iy substituted or RO and RRD may be taken
together with the atomto whigh N

‘ CHZ)n
XD\/‘i‘/\(CHZ)m

(Ix)
wherein,
X'is H and X* is —-X-R? or
X"is -X-R? and X?is H; and
the remaining variables are as defined in formula I.
More particularly, X' is H and X? is —X-R?. Alternatively, X' is -X-R? and X? is

In another embodiment, R? is an optionally substituted aminocarbonylphenyl
group. In another embodiment, R? is an optionally substituted
cycloheteroalkylcarbonylphenyl group. In a particular embodiment, when R is an
aminocarbonylphenyl group, the optional substitution at the amino group is alkyl or

cycloalkyl and the optional substitution at the phenyl group is halo.

15



they are attached to forman optionally substituted 5-

to 7-nmenbered ring optionally containing one or two
wa@ediovodiat heteroatons selected fromN, O or SPCHORRIL075942

1is Hor an alkyl, haloal kyl, cycloal kyl, al kenyl,

al kynyl, aryl or heteroaryl group each group

optionally substituted; or a stereoisoner thereof or a

phar maceutical ly acceptaple salt thereof. In an
al t er nit anahesrepdudireent. BT isspiected fioputhg a5ourr eansisting pf

Ri'ne'tﬁyl cérﬁo%ﬁ“éﬁ?f cg%eg%h@ﬁﬂt a@fno&&%ohﬁﬁ/f?éﬁ&f on,

pr ef err oun wherein X is (CR3R4)P
aﬁtuiylpmlrpcarbom@hw Cgﬁlealbylemlr]@mén’o@nyléfeprtybrI?bNunds is
|
SRS ut%r%nkwﬁﬁﬂiﬁ@&gmﬁ@aEiﬂ@?ﬁ:%@‘“ QLTS

i ﬁkk&lﬁmlwarmwpbwyéai ¥, dﬂjai&xdar@mombﬁmlahqnymwl t hose
C C
TR RBrBSh ot oI b pRiny) 3 fihetel Bk R5 Hhpneny.
i gmenpcatbiepyihalpplsyl, giylapmineedigpybatorhgmyb b Nopt i onal |y

a%gﬁw&&&rb%@%%l% @loﬁét%Fb C&@‘%‘%%ﬂgﬁ%ogler\?l,,hagorphenyl,
anhmmwlhalmeawt lela@rnossy@p@ﬁhadyphegwbowr@@m eakpnylphenyl,

ok 9hH amo§ |tuted R9 and R10 are each
|ndepen ent | or an aIkyI hal oal kyl , cycl oal kyl,

aryl oAnMpegdhe aﬁe;erre@rmwoga@mofgh@uwe@mﬁ FRal |y
f’ﬁg[szta 1 ﬁ%}c‘?&uﬂﬂpl%mﬂpg L0082, 2 38 LK B ?@8&6 ifGin-8Mfdxyibenzoic

to wh they ‘are attached to forma
opti of@fil y substituted 5- to 7-menbered ring

ORfdngnal Iy cof {”éN(ﬂf %} g}ﬁpé} éjlﬁ-ﬁ\i?l)qdé%d P984 i?e%ﬁ&d?éi%&&[ﬁnolm 6-

sel ected from is Hor an al
hal oaV'l@}(V}beO?qut%al kyI al kenyl, al kynyl, aryl or

h QI{%@%ydlobutylpiperidin-4-y|)-1 -ox0-1,2,3,4-tetrahydroisoquinolin-6-
ylloxylbenzamide;
4-{[2-(1-Cyclobutylpiperidin-4-yl)-1-ox0-1,2,3,4-tetrahydroisoquinolin-6-ylJoxy}-N-
methylbenzamide;
4-{[2-(1-Cyclobutylpiperidin-4-yl)-1-ox0-1,2,3,4-tetrahydroisoquinolin-6-ylJoxy}-N-
ethylbenzamide;
4-{[2-(1-Cyclobutylpiperidin-4-yl)-1-ox0-1,2,3,4-tetrahydroisoquinolin-6-ylJoxy}-N-
isopropylbenzamide;
4-{[2-(1-Cyclobutylpiperidin-4-yl)-1-ox0-1,2,3,4-tetrahydroisoquinolin-6-ylJoxy}-N-
cyclopropylbenzamide;
N-Cyclobutyl-4-{[2-(1-cyclobutylpiperidin-4-yl)-1-ox0-1,2,3,4-tetrahydroisoquinolin-6-
ylloxylbenzamide;
4-{[2-(1-Cyclobutylpiperidin-4-yl)-1-ox0-1,2,3,4-tetrahydroisoquinolin-6-ylJoxy}-N-
cyclopentylbenzamide;
4-{[2-(1-Cyclobutylpiperidin-4-yl)-1-ox0-1,2,3,4-tetrahydroisoquinolin-6-ylJoxy}-N,N-
dimethylbenzamide;
4-{[2-(1-Cyclobutylpiperidin-4-yl)-1-oxo0-1,2,3,4-tetrahydroisoquinolin-6-ylJoxy}-N,N-

diethylbenzamide;
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group each group optionally substituted; or a
stereoi soner thereof or a pharmaceutically acceptable

w@ 2000/08d1eT eof provided that RL is not di phenyl Pep§1008/075942
More preferred conpounds of the invention are those
conpounds of fornula | wherein the azacyclic ring is
attached at the 3-position of pyrrolidine, said
azacyclic ring. Anot herégroup of nore preferred

c 8rifpdutpbuiypinaidned o fitundelidn-Fyearapayhentet-éidn m

is 1 g&AfyBish |gr1§ngeR1|s an optionally
substleit rg&ué oal ky rou A further glfroup of nore

pMetiired o r@g:lcmue/ mmfw tohpouiedt 2.ef4-fegrhydraispgyinolin-6-

wher ey, CMeddie ring is attached at the
3- posHbg )% yrro (lgdl ne, said azacyclic ring; R7 is

CG}(IFE@M-@VC@MW R@erlélnﬂ Wi-1Heapdhd- tetrelydetspauinglieber r ed
errbod mg; %etRﬂL%ﬁZ&E Coigl kyl. Alternatively, Rl is a

cl oa [ n anot herefref erred enbodi nent,
t He({[adirﬁdglﬁautw@weﬂﬁlé 4syli-lroxoreZ. S f-tetorhydrasqoino(in-g)

wher ej, hpEnAggX2 is -X-R 2; or Xl is -X-R 2 and
X2 | syﬁxy})ﬂe(; y?')nenrerrlaléﬁl ng vari ables are as defined in

f 6r({{a1(&chlowy@lq§admr4cm oxg-1,2Q 4itetrahygrisorginon-6x- R
%lﬁ{xgﬂét@ |-M-meffy Ibénza?%(f%z and X2 is H. In another

'S an optiona substituted
ﬁ(ﬂ%ﬁ&%@'ﬁwtwlﬁwﬁ'ngﬁ-ﬂhﬁroxpﬁ Adtteleahydraengivinehn-6- R2
A IR&WMI%LI I carbo nlz Mtd:éd

cycl ohet er oal nyl pheny grou In a particular

ot S clobVMBIPeRINTASY i i ArtefeatyHpstissayinotin-Sup,
t he opj dxmth}ﬁyhﬁ\]_&%ﬁ%@gmw&e am no group is alkyl
° rI\I-Cyclobutyl-4-({[2-(1 -cyclobutylpiperidin-4-yl)-1-ox0-1,2,3,4-tetrahydroisoquinolin-6-
ylloxytmethyl)benzamide;
2-(1-Cyclobutylpiperidin-4-yl)-6-{[4-(pyrrolidin-1-ylcarbonyl)benzyl]oxy}-3,4-
dihydroisoquinolin-1(2H)-one;
4-({[2-(1-Cyclobutylpiperidin-4-yl)-1-oxo-1,2,3,4-tetrahydroisoquinolin-6-
ylloxy}methyl)-N-cyclopentylbenzamide;
4-(1-Oxo-2-piperidin-4-yI-2,3-dihydro-1H-isoindol-5-yl)benzonitrile;
4-[2-(1-Methylpiperidin-4-yl)-1-oxo0-2,3-dihydro-1H-isoindol-5-yl|benzonitrile;
4-[2-(1-Ethylpiperidin-4-yl)-1-oxo0-2,3-dihydro-1H-isoindol-5-yl]benzonitrile;
4-[1-Oxo-2-(1-propylpiperidin-4-yl)-2,3-dihydro-1H-isoindol-5-yllbenzonitrile;
4-{2-[1-(Cyclopropylmethyl)piperidin-4-yl]-1-oxo-2,3-dihydro-1H-isoindol-5-
yl}benzonitrile;
4-{2-[1-(Cyclopentylmethyl)piperidin-4-yl]-1-oxo-2,3-dihydro-1H-isoindol-5-
yl}benzonitrile;
4-[2-(1-Cyclobutylpiperidin-4-yl)-1-oxo-2,3-dihydro-1H-isoindol-5-yl]benzonitrile;
4-[2-(1-Cyclopentylpiperidin-4-yl)-1-oxo-2,3-dihydro-1H-isoindol-5-yl]benzonitrile;

4-[2-(1-Cyclohexylpiperidin-4-yl)-1-ox0-2,3-dihydro-1H-isoindol-5-yl]benzonitrile;
4-({2-[(3R)-1-cyclobutylpyrrolidin-3-yl]-1-ox0-1,2,3,4-tetrahydroisoquinolin-6-
yl}oxy)benzoic acid,;
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cycl oal kyl and the optional substitution at the phenyl
group is halo.In another enbodinent, R2 is selected

WO e@ai0sd1e7 gr oup consi sting of net hyl oxycar bonyP@heszng/ 075942
car boxyphenyl, am nocar bonyl phenyl ,
al kyl am nocar bonyl phenyl ,
cycl oal kyl am nocar bonyl phenyl ,
N, Ndi al kyl am nocar bonyl phenyl, carboxyphenyl al kyl ,

agl @R@’?PP—@}’&IWWr%hHMLS ”(1 -0x0-1,2,3,4-tetrahydroisoquinolin-6-yl}oxy)-
al k I am nocar bon féf? enyl a
N, N-dNa[T‘ L Wﬂ‘i‘H}é bonyl phenyl al kyl ,
qu{ZJR:BIk){’I-amlditﬁﬁy:’lmbﬁdﬂydnliﬂﬂﬂpyb&bk}d,3,4Q§tﬁd‘rgﬂFtﬁ@mhinolin-G-yl}oxy)-
cyclo“eteroalk l arbonylphenyl
am noca r%tﬁnl (?phenyl al kyl arri nocar bonyl hal ophenyl
NZP{@%HKWCEIWWMHDMWN%G Eplrgmglldin-1-ylcarbonyl)phenoxy]-3,4-
cycl 0 |ﬁ§/ b Qil% 95‘&11 aI ophenyl, hal ophenyl,
F é@)j E rronéﬁ f%i@&’gﬁy Doy ﬁh%ﬁg%khn -6-
I ne=1- carb nyl p en{/ and’” am noal koxyal
Armngyﬂqw)qgﬂé(fl@ﬁﬁléd corrpounds of the invention are
E 1- Cycl obutyl pi peri din-4-yl)-1-oxo0-1,2,3,4-tetra
hﬂd ol %lqbwcmnwmmo]@ﬂﬂﬂbh@mé %ﬂdetraWtimoqumolm -6-yl}oxy)-
4- {[ZN(rﬂetﬁMBér%%d’é pi perl di n-4-yl)-1-oxo-1

s by laRn P o R oA S BT A Reanpl plowy

hydr oNsatlgyibemabimives- VI ] oxy} benzam de

r

{33)&100 0 oﬁt?l#&%&)lpq rf &l M}J% [ﬂl réi(r%lg fégrbé)hgl)p%eﬁogiy? t3 £

{[2dlb1dr@,%ow0mlmy1(%i'lbeme di n- 4- yI) 1 oxo0-1,2,3,4-tetra

Mg[ﬁ ﬁq%yefab%ﬂ%/l%yﬁgél)lkjgf? []ﬁ)é%i ?%F%}f{gﬁ?rmsoqu&n?m -6- yI} N
dr oi"§ lheﬁéqlm' €6-y }-Ni sopr opyl benzani de;

4{{Fi(3ﬁi cgy&l%%@W%@Wg [ zarop). £, - g irabydroisaguingligBrd}-N-

ydr ObhPBEARE&- 6- Y| ] oxy} - Ncycl opropyl benzami de;

I [2-(1- | obut yl di n- 4- 1-
R S cpr e T e T ek i
4 {[Zdlﬁkr%%@h&hw@(g_éédl n- 4- yI) 1- oxo-1, 2, 3 4 tetra

4
h
4
hy
4
h

4 0|squ|n h ycl opent | benza ]
AR sy Biob oy oA o, riebaby T Boas Al YN
hydriabo8eh2hiid- 6- y1 ] oxy}- N, Ndi met hyl benzam de;
4-{2-[(3R)-1-cyclobutylpyrrolidin-3-yl]-1-oxo-1,2,3,4-tetrahydroisoquinolin-6-yl}-N-
ethylbenzamide;
2-[(3R)-1-cyclobutylpyrrolidin-3-yl]-6-[4-(pyrrolidin-1-ylcarbonyl)phenyl]-3,4-
dihydroisoquinolin-1(2H)-one;
2-[(3R)-1-(cyclopentylmethyl)pyrrolidin-3-yl]-6-[4-(pyrrolidin-1-ylcarbonyl)phenyl]-3,4-
dihydroisoquinolin-1(2H)-one;
2-[(3R)-1-methylpyrrolidin-3-yl]-6-[4-(pyrrolidin-1-ylcarbonyl)phenyl]-3,4-
dihydroisoquinolin-1(2H)-one;
2-[(3R)-1-(cyclopropylmethyl)pyrrolidin-3-yl]-6-[4-(pyrrolidin-1-ylcarbonyl)phenyl]-3,4-
dihydroisoquinolin-1(2H)-one;
2-[(3R)-1-(furan-3-ylmethyl)pyrrolidin-3-yl]-6-[4-(pyrrolidin-1-ylcarbonyl)phenyl]-3,4-
dihydroisoquinolin-1(2H)-one;

18



4-{[ 2-(1-Cycl obutyl pi peridin-4-yl)-1-oxo0-1,2,3,4-tetra
hydr oi soqui nol i n-6-yl ] oxy}-N, Ndi et hyl benzam de;
w@2{0208s1¢et obut yl pi peridi n-4-yl)-6-[4-(pyrroli dPCF/LUS200L675942
r bonyl ) phenoxy] - 3, 4- di hydroi soqui nolin-1 (2H)-one;
Met hyl 4-({[2-(1-Cycl obutyl pi peridin-4-yl)-1-oxo-1
, 2, 3, 4-tetrahydroi soqui nol i n-6-

yI ] } et hyl ) benzoat e;
42 ([ﬁ% Teaystopekydppiealitip: hut-6-4-(ryaroldin-1 v epdeony!)phenyh-3 4t r

ah oxy} met hyl ) benzoi c aC|d
yg{go@&%@@gm% éH&erl él}n y )-1 0Xxo0-1, 2, 3,4-tetr
aﬁ;l -[-fé[r)y

115(&'1’ anﬂmlmﬂﬂwabpmo]@n;ﬁmb@ H@Hﬁ%}d@rbonyl)phenyll -3,4-

4- ({4 ridin-4-yl)-1-oxo-1,2,3,4-tetr
ah dé%%ﬁ%?w no({nﬁﬁt(%m)o %rret hyl ) - N-net hyl benzam de;
l %p@fﬂr

45([{{0%“(01 igylcYleasbeyl)e (BRX1yihjaphemRadmethy oyarofidin3-yil-

ahy | Jexy} met hyl ) - N- et hyl benzam de
@dﬁ%%'gb%lgen@" 24 S yl)-1-0x0-1,2,3, 4-tetr

aﬁ;{ 1136qnethmlpthyL)|gyrrolld|n -3-yl]-6-[4-(pyrrolidin- 1-y|carbony|)pheny|] -3.4-

yl] L 31N1F§ i 4RE hyl benzam de;
Ncyodéll}({':ﬁt&?d P 2-(1 c%/cl obut yl pi peri di n- 4- yI - 1- oxo

- 22, Csdﬂbl!t}élptpaﬁ;dﬁoyl)s@th‘b rygpliding-ylcarbonyl)phenyl]-3

I
y%%@d@g@qa&ﬁq er|d|n4 @f[b pyrrolidin-1-ylc
a?ﬂ(ﬁ'ﬂ)’r@ﬂ%'ﬁ@y{}’ﬁﬁﬂ (Wr@“dldﬂh)ﬂ@ﬁrb@ )@hewﬂri} #rdihydroisoquinolin-

(2H)'r(9 fon
E [2- 1- Cycl obut yl pi peri din-4-yl)-1-ox0-1,2, 3,4-tetr
ﬁy( Tcggplg@quyln@pnmn-é yl)-6-[4-(pyrrolidin-1- ylcarbonyl)phenyl] -3,4-

yl] ntyl benzam de;
%B&d“&“%“’p"‘e'w mi(%sl -2, 3-di hydro-1

AR ceiclope g pinsnri Vi pyrroldin-1-yicarbonylphenyI-34-

4- [ 4-yl)-1-oxo- 2, 3-di hydro- 1
Hl@ﬁ%&éﬁyﬁhﬁg@&ﬁnle 4-12-(1 -Ethyl

dQﬂ(%)Sm-gyc[pbu Japezldgw. @-yﬂ@d{l-@pyﬂohdm 1 ylcarbonyl)pﬁenyl] 3,4-

H" Scﬁ ilﬁ’dllhqw PSHe: 111 €;

pi peri di n-4-vyl E 3-di hydro-1
|_|2T[§3(ﬁ)n1d@40 qy[f@ e rG-(Zefluoro-4-{ (2S)-2-methylpyrrolidin-1-

|4 {é/l]ﬂ:éfbbaﬂfdhﬁﬁ\ylﬂﬁw Jrﬁ}dﬂéféédfuuri%fﬁﬁ'@ﬁb dhey! 1 - 1- oxo0- 2, 3-d
Nycyclobutyl 4-{2-[(3R)-1- cyclobutylpyrrolldln -3-yl]-1-0x0-1,2,3,4-

tetrahydroisoquinolin-6-yl}-3-fluorobenzamide;

I\)

~
2

4-{2-[(3R)-1-cyclobutylpyrrolidin-3-yl]-1-oxo-1,2,3,4-tetrahydroisoquinolin-6-yl}-3-
fluoro-N-methylbenzamide;
2-[(3R)-1-cyclobutylpyrrolidin-3-yl]-6-(2-fluoro-4-{[(2R)-2-methylpyrrolidin-1-
yllcarbonyl}phenyl)-3,4-dihydroisoquinolin-1(2H)-one;
4-{2-[(3R)-1-cyclobutylpyrrolidin-3-yl]-1-oxo0-1,2,3,4-tetrahydroisoquinolin-6-yl}-N-
ethyl-3-fluorobenzamide;
4-{2-[(3R)-1-cyclobutylpyrrolidin-3-yl]-1-oxo-1,2,3,4-tetrahydroisoquinolin-6-yl}-3-
fluoro-N,N-dimethylbenzamide;
2-[(3R)-1-cyclobutylpyrrolidin-3-yl]-6-[2-fluoro-4-(pyrrolidin-1-ylcarbonyl)phenyl]-3,4-
dihydroisoquinolin-1(2H)-one;
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yl } benzonitrile;
4-{2-[1-(Cycl opentyl net hyl ) pi peri di n-4-yl]-1-oxo0-2,3-d
WO popdi0ds117 H- i soi ndol -5- yl }benzonitrile; 4-[2-$AT/US2008/075942
- Cycl obut yl pi peridin-4-yl)-1 -oxo-2, 3-di hydro-1
H- i soi ndol -5-yl ] benzonitril e;
4-12-(1- Cyclopentylpiperidin 4- yI) 1 oxo 2,3-di hydro-1
H- i soi ndol &benzonltrlle %
ey{&[@ﬁéaayqysiogé Ipaifralidin-g1yjl-1toxaok.6-324- @Irathv@lrs@qqnolm -6-yl}-N-

Sﬁlcf&g@rllt 3 ?Plu&rBSéhzz%mldé' le; 4-({2-[(3R)-1
-cyclo

In-S-yOi -oxo-1

2 @, [@Rﬂétqyaépuﬁymyggleﬂp -Boflli nog-1.¢13)4lejrphidigispeuin@in-yi}-N-
4 da %&gﬁsﬂu&a&éﬁgmw pyrrol i dl n-3-yl]-1-oxo0-1,2,3,4

ol soqui nol i n Gd¥ - N—nethylbenzan1de
’\Q [ ?(RSZRAWSW@WMUDW Rryprf] i4dfiu@f<83-)(p)frr01ldb@o1-vl<sar’®0mémhahxll -3,4-

dr [,1@axy) N—ethylbenzanlde
(H@)ﬁgﬂﬂéc{&mdo r(])lggth_}g(f]%rroI|d| n-3-yl]-6-[4-(pyrrolidin-
rJ‘

1251(%T1b‘€m$ﬂb)lb'lmﬁ© 3915 [3cfiueyettdpyedidinroyicarbenyphenyl]-3,4-
(ZH)dl msgqumolln 1(2H) on
1-cycl pentyl pyrroNdi n-3-yl]-1-oxo-

ﬁ [gch (@I SRRl phews - & [(]BBWjCM@ﬁtz@vI@yrmjwm—s yI}-3,4-
4- ({(%h)[o(rg‘lggqulndhﬁyl?i &yl pyrrolidin- S—yOl - 0x0- 1

4-tetrahy dr0|so ui nol i n- 6-
\Brbissprassiomariined-y o oy IR Ry baroshypheny 134
- CY i %@&Ea&dﬂ}’cmm' - BHeS YO i - OXO 1
2,3, 4-tetrahyd r0|so ui nol i n-6-y Y
[\|25{(C1Iﬁ)11b|§qzrgpfylugerldm- -yl]-6-[4- (pyrrolldln 1-y carbonyl)phenyl]-3,4-

2- [O( }o, qgmi,@@gp.gig ngyrrolidin-3-yl]-6-[4-(pyrrolidin

Icar E% gf .% 3, 4- di hydroi soqui nolin-1
( 2 3Rgriecyclobpbylyraliin y&;&l%péﬁ@'%lmwmmoawmf@nylﬂ B4t
- OXQgiflydrdisctuinolin-1(2H)-one

4- t et rahydr oi soqui nol i n-6-yl }- Nnet hyl benzani de;
4 4£2-[ (SR3ycyclobyly|rypelitin Bpiir ir@ia-tR 3. Blejiepydroiseguinalin-6-yl}-N, N-

2 qﬂmgﬂ§ﬁkhggyg50|squ|noI|n 6- yI} Net hyl benzani de;
cl opentyl pyrrolidin-3-yl]-6- %4 (pyrrolidin

‘5 [éﬂ%zﬂr@/@ piypyerAldin-33/14N-cileRambilsaxqut 814 n- 1
( 2H) e@88/droisoquinoline-6-carboxamide;

2-[(3R)-1-cyclobutylpyrrolidin-3-yl]-6-(pyrrolidin-1-ylcarbonyl)-3,4-dihydroisoquinolin-
1(2H)-one;

N-ethyl-3-fluoro-4-{2-[(3R)-1-isopropylpyrrolidin-3-yl]-1-ox0-1,2,3,4-
tetrahydroisoquinolin-6-yl}benzamide;

3-fluoro-4-{2-[(3R)-1-isopropylpyrrolidin-3-yl]-1-ox0-1,2,3,4-tetrahydroisoquinolin-6-
yl}-N-methylbenzamide;

N-ethyl-4-{2-[(3R)-1-isopropylpyrrolidin-3-yl]-1-ox0-1,2,3,4-tetrahydroisoquinolin-6-
yl}benzamide;

6-[2-fluoro-4-(pyrrolidin-1-ylcarbonyl)phenyl]-2-[(3R)-1-isopropylpyrrolidin-3-yI]-3,4-
dihydroisoquinolin-1(2H)-one;

2-[(3R)-1-cyclobutylpyrrolidin-3-yl]-6-phenyl-3,4-dihydroisoquinolin-1(2H)-one

2-[(3R)-1-cyclobutylpyrrolidin-3-yl]-6-(4-fluorophenyl)-3,4-dihydroisoquinolin-1(2H)-

one;
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4-{2-[(3R)-1-cycl obutyl pyrrolidin-3-yl]-1-o0xo0-1
, 2, 3, 4-tetrahydroi soqui nol i n-6-yl }- Nnet hyl benzam de;

W@ 2¢02/08q18R) - 1- cycl obut yl pyrrol i di n- 3-yl ] - 1- oxoPAT/US2008/075942
, 2,3, 4-tetrahydroi soqui nol i n-6-yl }-Net hyl benzam de;
2-[(3R)-1-cycl obutyl pyrrolidin-3-yl]-6-[4-(pyrrolidin-
1-yl carbonyl ) phenyl ] -3, 4- di hydroi soqui nolin-1
(2H) - one; ) | -

2 42 4RR)1-qe\pbu iy prreNdimB oy wyz Brﬂlhyarcnﬂ H-isaindok5iyl-Npy

rr 0|rhgﬂh ibénnGas:bonyl ) phenyl ] -
di oi soqui nol'i n-1 (2H) - one;

22f[ 1-ayclabtaypplidi r}dﬂrﬁst(pynr?hdm ﬂﬂquqzswrry@phmyﬁlsmmgiplm 1-
car bgpy! ) phenyl ] -3, 4- di hydroi soqui nolin-1 (2H)-one;

2-[(3R) - 1- I | met h lid 3- 6-[ 4-
r Qgiéal%jﬂncyplo;)ﬁgym?/g'rg y %e’-‘hg %f%ét;r:a%yldrc; (?6 b||>éoc]4umoll[ne- (py

di hy. [ in- 1 (2H) - one;
2- [(P“i FFQ%IS@% 3- gl met hyl ) pyrrolidin

¢ 8Hl{3R)r- tleWZV@WerJ@W y&ﬁdﬁ;ipqrrcmdm 1 mlpwpgndp@@qm bt P

(ZH)dI 0|squ|r?oI|H )EZH -ON
2[5 f/ rroI|d|n3yI 6-[4-(pyrrolidin-
12 3(?@1%6@&1') Bhdry 4]-(p$rrqlld|ru1-m¢grt@pgl WiBi4rdinydroisoquinolin-

(ZWT
R) (furan2y|methI)pyrroI|d|n3 I]-6-[4-(pyr
r 6’r{édi€3|$9 -1-Gyclolvtsiebife\dihényiH TroxD- 12, 3¢- Wahxsrrglé@ﬂwmﬂiimﬁqyl}tN-

(2H) |
[4m%m9f’?%z"1|"2i?% 1-yl car bonyl ) phenyl ] - 2- [ (3R) - 1- (t hi op

hgr{:l @epzy{@pqaﬂqlr) ﬂsy})r [4-(@ymsoli ry[l-]ylcarbonyl)phenyl] -3,4-dihydroisoquinolin-

gg y Qi soqui nol i n-1(2H) - one;
(1- net hyl ethé‘[% pyrrolidin

yrrol
i ar[ 1yw§yllsm¢ydmpmh (pyrr@hdlwwwyl)qmﬁwﬂﬁ éﬁ

(ZH)dl isoquinolin-1(2H)-o
c?o% peridin-4 E (pyrrolidin yl ca
, b(g%‘r&ﬁh-@Mg‘P?utﬂowolldInh?grmlb-dr@@n:ﬂufﬁ afueﬁanyd@sgmm@n b-yi)N-

2- [(gggro hiShhidy: 3-yI ] -6-[ 4- (pyrrol i di n-1-yl carbonyl)
hen é{@ 4-di h dr oi soqui nol i n- -one;
-

2(F6)1 prrrplécim - 100 263 ﬂdlet(qdwﬁﬁ%ﬂondmﬁhr@w)ﬁ\l
ar bo¥lobRIp§bhiadiag: di hydroi soquinolin-1 (2H)-one;
(R)-N-cyclobutyl-4-(2-(1-cyclobutylpyrrolidin-3-yl)-1-oxo0-1,2,3,4-tetrahydroisoquinolin-
6-y)benzamide;
(R)-6-(4-(azetidine-1-carbonyl)phenyl)-2-(1-cyclobutylpyrrolidin-3-yl)-3,4-
dihydroisoquinolin-1(2H)-one;
(R)-4-(2-(1-cyclobutylpyrrolidin-3-yl)-1-ox0-1,2,3,4-tetrahydroisoquinolin-6-yl)-N-(2-
fluoroethyl)benzamide;
(R)-4-(2-(1-cyclobutylpyrrolidin-3-yl)-1-ox0-1,2,3,4-tetrahydroisoquinolin-6-yl)-N-(2-
methoxyethyl)benzamide;
4-(2-((R)-1-cyclobutylpyrrolidin-3-yl)-1-oxo-1,2,3,4-tetrahydroisoquinolin-6-yl)-N-((S)-
1-methoxypropan-2-yl)benzamide;
(R)-4-(2-(1-cyclobutylpyrrolidin-3-yl)-1-ox0-1,2,3,4-tetrahydroisoquinolin-6-yl)-N-(2-

isopropoxyethyl)benzamide;
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2-[(3R)-1-cycl opentyl pi peridin-3-yl]-6-[4-(pyrrolidin-
1-yl carbonyl ) phenyl ] -3, 4- di hydroi soqui nolin-1
W@ 204p03xi1e] PCT/US2008/075942
2-[(3R)-1-cycl obutyl pi peridin-3-yl]-6-[4-(pyrrolidin-1
-yl car bonyl ) phenyl ] -3, 4- di hydroi soqui nolin-1
(2H) - one;
2-[(3R)-1-cycl obutyl pyrrolidin-3-yl]-6-(2-fluoro-4-{[(
29%). -2 agauBgRyelidin: nyl 16-(4-(morpholine-4-carbonyl)phenyl)-3,4-

yl] I di hydr oi soqui nol i n-1(2H) - one;
vl ;@ngﬂ%&#ﬁmmﬁ (25 Borfe:

(3R -1
- €2~ éngqqungnqhémrﬁ -B)-§r(4-(piperishng- Trcarpogylyphenyl)-3,4-
tetr (ﬁm =yl }-3-fl uorobenzam de;
&(ﬂ $6 g%pyno rrolidin-3-yl]-1
o2-{1 ggc@bmwmoawp@rm gxﬁ%rilwwgﬂ Gﬁnp@flwn}e 13carbonyl)phenyl)-3,4-
fI u
OJ' } JB(dn uty| y'%fond.ns 11-6-(2-f1 uoro-4-{[(
2 ).&( qlghuwwmlldlm?nylhﬁ (2-fluoro-4-(morpholine-4-carbonyl)phenyl)-3,4-

yl'] ca ﬁ‘?&%%ﬂlﬁﬂM'(ﬁHﬁoﬁb di hydr oi soqui nolin-1 (2H)-one;
4952@ éqyloutlpyrrolldlns yl]-1 -oxo-1
B4- %(%@td@ﬁiy Giobdandrhbol-oxe-6-2,3. 3-tegahhgoisoquinolin-6-yl)-3-

3- fI
i %%ﬁﬁ%’dw@ yethylloenzamider o
4x8=((R)A-ayclpbu nvaﬁ%lﬂﬁrsébhm@rélz 314f§et§,8|h}/d®180qumolm -6-yl)-3-

f uoff rcNNNE P 5“112- benzaml
2% 3R cIobut pyrroli 243/ - 6- 2f|uoro4(,o
r fRF4-€6-aL- b@MRYU@W'D"@HéMrD]@i% 4tetrahydr0|soqumolln6y 3-
di hy,
4@211%% ﬁIo(g%é%?{):)lhlgT utI 5%\'1%”0 idin-3-yl]-1-ox0-1
B4 -f@@wmw bt 1'ﬁXQ‘f15ﬂ'~} €5ty disisnayinolin-6-y1)-3-
3-f |ﬂﬂ%\”é’-h-e(%ﬂ%mdéﬁlyl benzamlde
4%2 ZJ out ﬁqrrolldm:%yl] - 0x0-1 . o
Ny S b o S i M T Al T MYeh B yieydroisoquinalin-
3- f'GJ -8hRBABRh S nide;

r (I%) -4- -ht—qyciq%g&?%gmeg{%hgﬁrg%g 33 4- tet?ahy(éjlroflsloldll?lgglln% (yP N-

d|hy one;
%k%bm“%ﬁg%tﬂeﬁkﬁfﬂ% i din-3-yl]-6-[3-fluoro ,03

r.( )4- -fl-qy b@g/ilgyg@ycﬁlyﬁnéhyp](o 3, 4]tetrahydr0|soqumolln 6-yl)
di hygfo-RASHOY IbdhzamideH) - one;

(R)-6-(4-(azetidine-1-carbonyl)-2-fluorophenyl)-2-(1-cyclobutylpyrrolidin-3-yl)-3,4-
dihydroisoquinolin-1(2H)-one;

or a sterecisomer thereof or a pharmaceutically acceptable salt thereof.

Advantageously, the present invention provides a process to prepare compounds of

formula | wherein X is O (la') which comprises reacting a compound of formula Il with

a compound, R%*Hal, wherein Hal is Cl, F, Br or | in the presence of a base optionally

in the presence of a solvent. The reaction is shown in scheme .

SCHEME |
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6-[3-chl oro-4-(pyrrolidin-1-ylcarbonyl)phenyl]-2-[(3R)
-1-cycl obutyl pyrrolidin-3-yl]-3,4-

walrdvgmsaisoqui nol i n-1 (2H) - one; PCT/US2008/075942

2-(1-isopropyl pi peridin-4-yl)-6-[4-(pyrrolidin-1-ylcar
bonyl ) phenyl ] - 3, 4- di hydr oi soqui nolin-1 (2H)-one;
2-[(3R)- 1-isopropyl pi peridin-3-yl]-6-[4-(pyrrolidin-1-
yl car bonyl') phenyl ] - 3, 4- di hydroi soqui nolin-1 (2H)-one;
2-[(3R) -1-cycl ob%ﬂtyl pyrrolidin-3-yl]-6-[3-(pyrrol | din-
1-yl car bony| )phamyl ]1-3, 4- égédr oi soqui nolin-1

%t(_(%%l cycloBtyl pyrrolidi no3 yl Eiy
,,(}/f ahydr oi SQ%UI noI i n-6- yI L
ani de;
21 - cl%’butyl pyrrolidin-3- yIR]zO Oerm},yl
-0xo0-1, 2, 3, 4- tetrahydroi soqui nol i ne- 6- car boxam de;
2-[(3R)-1-cycl obutyl pyrrolidin-3-yl]-6-(pyrrolidin-1-y
| car bonyl(§)- 3, 4- di hydr oi soqui nolin- 1(2H)- ?Ing;
N-et hyl -3-fluoro-4-{2-[(3R)-1-isopropyl py 2ol i di n- 3-yl
]-1 -oxo0-1, 2, 3, 4-
t et rahﬁdr oi soqui nol i n-6-yl } benzam de; o .
3-f | uoP@ses yilables fyr-use. E”s@ﬁr@ﬁwpﬁﬁfrtb?l'weﬁi@l yicjude alkali metal
@é@ﬂtgﬁchést\lﬁoﬁ €O goek te-Ifke. Solvents suitable f
o) ang”s] I benza%n%%qugtSGr]g}% Og TSR olven s suitable for use in
"@dﬁ?@ﬁ?IOgSPPr"E)‘{Q”HP'hL”SLUQPFlCP o@,ggchlas methanol.
2 3, 4ClofigoahadIsTomaas 'Ilﬂﬁéy Be ﬁ;ad}{%b#é%ﬂ?e@rﬂﬁ%actmg a cor&;))ound of

[2 fluoro-4-(pyrrolidin-1-ylcar
QrF‘é‘@pf‘bWhpﬂ/PF%P‘Ftﬁ‘i’ iFyel CyPT"”@ ot foﬁmH?d&oF%SWl tﬁ@l ‘?CW‘F’PU”d of

(?d?%u%n‘?; reacting said formula V compound Wlth a ﬂalladlum cataa/st such as
2-[(3R)-1-cycl obutyl pyrrolidin-3-y I hy
dpP§ r@@a@ylmslphmg(p@ digypdichloride to glve the Iactam of formula VI; reacting

)23&63&2:11'1[# gﬂ/g(%rg@éﬂn?dilvgﬁ t?]&bhtﬂb@bnﬁdé/ td gn@e {rfé-donRUARG BEMYhula VII;

41qasting §?e)d fPrrey'éC\()b&pwpawq $ithdhe a@DgApf'a@ pidhyslesorgkefgne and

df\@Bi‘-Isd'IN'téogN?@%e' Gedftel- J:\!!'ﬁ%d"lMHb&r\‘éﬁﬁﬁlﬁiQF The reaction is shown in
(3R)-1-cycl obutyl pyrrolidin-3 yI] 5-[4-(pyrrolidin-

2-
1reagﬁ'era?qzﬂﬁm N yhewn Ri sdrrfadlvh- 1

SCHEME Il
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one;

2-[(3R)-1-cycl obutyl pyrrolidin-3-yl]-3,3 ,4,4" -tetrahy
W@le@983@'17 bi i soqui noline- 1,1' (2H, 2' H) - di one; PCT/US2008/075942

2-[(3R)-1-benzyl pyrrolidin-3-yl]-6-[4-(pyrrolidin-1-yl

car bonyl ) phenyl ] -3, 4- di hydroi soqui nolin-1 (2H)-one;

2-[(3R)-pyrrolidin-3-yl]-6-[4-(pyrrolidin-1-ylcarbonyl
)phenyl ] -3, 4-di hydroi soqui nolin- 1(2H)-one;
4-{2-[(39)-1 -cycpdbutyl pyrrolidin-S-yOi -oxo-1
,2,3,4-tet rahydr(o'?‘@@gw nol i n- 6-yl } - Nmet hyl benzam de;
2- (1 benzyl pl"p"éri—eMn 4-yl)-6-[4-(pyrrolidin-1-ylcarbon
yl , 4- divhiydr oi soqui nol i n- 1(2H) on
F%C? mw—m—perl di -ydc ) Ef4 (pyrro I‘;a(PhSP)ZCZ
arbonyl)phe 1]1-3, 4- F@lb qui nobi n- 1 ( 2d) etpne;
(R) -4- 2(1-cyc|obuty|pyrrol|ﬁ“\ -yOi -oxo-1 , 2,3,
4-tetr! hydr oi soqui nol i n-6-yl )N sopropyl benzami de
(R -4-(2-(1-cycl obutyl pyrrolidin-3-yl)-1 -oxo-1 , 2, 3,
4-tetrahydroi soqui nol i n-6-yl)-Ncycl opropyl benzarri de
(R) -N-cycl obutyl -4-(2-(1-cycl obutyl pyrrolidin-3-yl)-1
-oxo-1 , 2,3, 4+ci et rahydr oi soqui nol i n- 6 yl ) benzam de;

(R) - 6- (4- Cazef] dﬁzme 1-car bonyl)ph nyl X 2- (1-Gyol @bt ¥R
pyrro%@f dishy dr o in Jrl(Wz)ﬁL (,\g (o&’oﬁ‘eHOAc
(R) aoycl obutyl pyrrqld = 30yl

, 2, 3, 4-t et r ahydr oi soqui nol i n- CRpI( 2-
f1 uor oet hyl ) benzam de;
(R -4-(2- {1 cycl obutyl pyrrolidiné8-yl)-1-o0xo-1
, 2,3, 4-tetrahydroi soqui nolin-6-yl)-N(2-
met hoxyet hyl) yenzani de;
4- (2- ((Rp-1-eVehnbut yl pyrrolidin-3-yl
, 2, 3, ,\;/oi r oi soqui nol i n-6-yl
1-Pethoky piigpan- 2- yl ) benzani de;
(

-1-oxo-1

(S)-

)
R) - 4- (2 (1-cycl obutyl pyrrolidin-3-yl)-1-oxo-1

2,3,4 ﬁl)et r ahydr oi soqui nol i n- 6- ;I )- N

Compounds of formula | wherein X is (CR’R*),; p is 0; and R? is an optionally
substituted aryl or heteroaryl group (Ib) may be prepared by reacting a benzoate of
formula VIII with a protected azacyclylamine of formula IV to give the compound of
formula IX; reacting said formula IX compound with a boronic acid of formula X in the
presences of a palladium catalysts such as dichlorobis(tri-o-tolyphosphine)-palladium
(I and a base such as K,COj; to give the compound of formula Xl; deprotecting said
formula Xl compound in the presence of an acid such as trifluoroacetic acid (TFA) to
give the compound of formula Xll reacting said formula Xl compound with an
aldehyde or ketone and NaBH3CN to give the desired compound of formula Ib. The

reaction is shown in reaction scheme Ill wherein R" is C4-Caalkyl.

SCHEME 1li
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i sopr opoxyet hyl ) benzam de;

(R)-2-(1-cycl obutyl pyrrolidin-3-yl)-6-(4-(norpholine-4
WO e@pbaiyt ) phenyl ) - 3, 4- di hydr oi soqui nol i n-1 (REH/UBIE/075942

(R -2-(1-cyclobutyl pyrrolidin-3-yl)-6-(4-(piperidine-1

- car bonyl ) phenyl ) -3, 4- di hydr oi soqui nolin-1 (2H)-one;

(R)-2-(1-cycl obutyl pyrrolidin-3-yl)-6-(2-fluoro-4-(pip

eridine-l-carbonyl)ghenyl)-s 4- di hydroi soqui nolin-1

(2H) -one

(R) - 2- %cl obutyl/Bynzlsnol i di n-3-yl)-6-(2- 11 ugrged- (mor

ph@l—l—ﬁe 4 ar bo\;ﬁ’%)| Yehenyl ) - Béglh Jdeahsoqui r;@l i'h-1

( 2H) - OAE CHym (v)

(R -4- (25 L1- cycl obutyt pyrroi W ) - 1- OR@e-biy):PLC,
, 2,3, 4- tétrahydrm soqui nol i n-6-yl) - 3- K,COs

f1 uoro- N- (2-i sopropoxyet hyl ) benZ8m de;
4-(2-((R)-1-cycl obutyl pyrrolidin-3- yI) 1-oxo-1
2, 3, 4-t efr akydsgi soqui nol i n- 6- yI)-3- N

fluaqg \B)—1- net Hexysespan- 2; nZdhh de; .
(R %4 cHpy Cl obuty‘lW‘r’olnqu—n 3 - 1- oxo0- TR) coor o=k
, 2, 3, 4-t et rahydr oi soqui nol i n- 6- 'j““ NaBH;CN CH,COH

f1 uor o\ (2- met hoxyet hyl ) benzani de,

(R -4-(2-(1-cycl obutyl pyrrolidin-@&Wyl)-1-oxo-1

, 2, 3, 4-tetrahydroi soqui nolin-6-yl)-3-
| uor o- N- ( 2- f Iflor oet hyl ) benzami de;

f
(R -N-cycl u%e’lt;,;zﬂ-(z- (1-cycl obutyl pyrrolidin-3-yl)-1-
0x0- 1 rahydr oi soqui nol i n-
6-yl§ ‘@%ﬁngbenzam de;

(R -4-(2-(1-cycl obutyl pyrrolidin-3-yl)-1-o0ox0-1

, 2,3, 4-t ébr ahydr oi soqui nol i n-6-yl)-Ncycl opropyl -

3-fl uorobenzam de;

(R -4-(2-(1-cyclobutyl pyrrolidin-3-yl)-1- ox031[ ).
, 2, 3, 4Alternalyald compobude fpimua { wpherin X is (CR'R"),; p is 0; and R” is
f EH%@QO%I%%QB&%% %ﬁﬂ%ﬁﬂbt‘gﬁoa | group ﬁlb) may pe pr?%ared zy reactlng a

azeti di ne-1-car o(ﬁ -2-f1 Uor ophen
ymﬂ@mf;fprﬁWa‘ Sl witha Qosqn)aeszl 0 f@tnﬁﬂl@%nﬁtﬂqmeﬁmqeﬁo a palladium

(2hhnRRe sudf a?d%BI%Fcﬁ)@é (FR IypthB%Srﬁ F%Tla(ﬂum (I) and a base such as
phar maceutical I'y acceptabl e salt thereof
K>COj3 to give compounds of formula 1b. The reaction is shown in reaction scheme

V.

SCHEME IV
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Advant ageousl y, the present invention provides a
process to prepare conpounds of forrmula | wherein Xis
w@2qobasgiwhi ch conprises reacting a conpound oPCT/US2908/675942

Il with a conmpound, R2-Hal, wherein Hal is d, F, Br
or I in the presence of a base optionally in the
presence of a solvent. The reaction is shown in schene
I . SCHEME I (H) (la') Bases suitable for use in the
met hod of the |Rﬁvent| on include al kali negal
car bonat eg, suc Na2CCB, K2CO3, Cs2COB jpor the Iike.
Sol vent.s UIt %“or use in the netjhod %Cﬁhﬁ R?-B(OH),
ion iMNcl ude al J&hEhs h, a Conpd¥inds
of f (<I3H12 Ry be % d| |y edchy), react i ngyen,p),
compound of formula I Wi th a protecte cycl I C B4pCOg
of forrru a IV to give the conmpound of fornula V;
reacti ng( sai d fornmula V conpound WX'h a pal | adi um
catal yst such a8 bistriphenyl phosphi ne pal | adi um
dichloride to ¢jve the lactamof fornula M ; reacting
said for a cappound with borontribrom de to give
the cg GOt ormula VIl; reacting said formula V|
coffpann (&h the appropri ate al dehyde or ketone and
NaBH3 t gl?v’% the desired conmpound of forrmula II.
The reac(gi on is shown in reaction schene Il wherein R
i's Q-Cf&lkyl. SCHEME I1Boc C (CH2)n HN- (111) (V)

(Vi) (V1) (H

Compounds of formula Il may be readily prepared by reacting a compound of
formula 11l with a benzyl protected cyclic amine of formula XIV to give the compound
of formula XV; reacting said formula XV compound with a palladium catalyst such as
bistriphenylphosphine palladium dichloride to give the lactam of formula XVI; reacting
said formula XVI compound with borontribromide to give the compound of formula
XVII; reacting said formula XVIlI compound with triflate reagent, such as Tf,NPh and
a base such as triethyl amine, to generate the compound of formula XVIII, reacting
said formula XVIII compound with a boronic acid of formula X in the presences of a
palladium catalysts such as dichlorobis(tri-o-tolyphosphine)-palladium (1) and a base
such as K,COj; to give the compound of formula XIX; deprotecting said formula XIX
compound in the presence of ammonium formate and palladium on carbon 10% to
give the compound of formula XX, reacting said formula XX compound with an
aldehyde or ketone and NaBH3;CN to give the desired compound of formula Ib. The

reaction is shown in reaction scheme V.

SCHEME V
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Compounds of fornmula | wherein Xis (CRBR4)P; p is O;

and R2 is an optionally substituted aryl or heteroaryl
w@e@ap3qilb) may be prepared by reacting a benzpeX/ESawhs/075942

formula VIIl with a protected azacyclyl am ne of

formula IV to give the conmpound of fornula IX

reacting said fornmula | X conpound with a boronic acid

of formula X in the presences of a palladiumcatalysts

such as di chl or opj\s( Tydy- 0- t ol yphosphi ne) - pal | adi um

(I'1) and_a pase suckl‘(/)as K2CO3 to give thep und of
f or mul pdeproi’.@e‘.@l_l.ng sa grrru L C &w nd in
t he yo6 . ag,Naci d \wue roa@étl c acid
(TFA) "to,gi V€ thebdsnpound of for ndl a'XI | P¥acting
said formila X1 compound wi tf”an al dehyde or ket one
and NaBH3CN to give the desired conpound of fornula

I b. The reactBon is shown in reactiorf"'schenme |11

wher ei n RO i SN C 4al : SCHE I TAN; (X | b)
Al t er pag 7 Eacljén'poungé of M%r ei nﬂ))N(lés

( CR3K F Hys 0; and R2 is tégnal Iy substitut ed
aM?P 0 eroaryl group (1D) “may be "pbrepar ed by
reactln@W&trlflate of formula ®XWI with a boronic

acid of fornmula X in the presences of a pal IBadl um
catal ysts, suchPBas -B(OH);

di chl or obi s@f rpN £ )0l ypho§(ph| ne) - pal Ladi unj/\(’_/?*)z nandpPeC 10%
base sug Ho grve compoundy f%rmla 1b. —
The res s shown i nPKREgRdt | on RS p-(hyim  SCHERfenium formate

V(1T Tb) Conpofid¥ of forrrulg L may be
readi |l y (qgvigpared by reacting a conpoun f formula 111
with a benzyl protectgd)Gyebr o=@m1ne of formuRa XIV to

gi ve the cgnpofind of figgmulaueKy; reacti ngOsal(e"}J g@{wl a
XV corrpoun W Haln pal L adi um cat al yst

bistri ylohosphi ne. \palb |umd|chl de Lp give the
| act g GHoul @ XVhp- dlﬁlﬁaagﬂdirﬁ @ (CHn

(XX) (1b)

Compound of formula Ic wherein X is CO may be readily prepared by reacting
a lactam of formula XIll with an amine, NR°R®, carbon monoxide, a palladium source
such as dichlorobis(tri-phenylphosphime)palladium (Il) and a base such as

triethylamine to give the desired compound of formula I. The reaction is shown in

scheme VI.
SCHEME VI
1
B R1
Q MicHa) N
_ 2 .
N N/<_/ " NHR®R® D (CH),
TFO—- ) Cco SN T
A~ NACH2) >\‘—| !
Pd(PhsP),Cl,  RS5-N A~ (CH2)y
Et3N \RG

) (Ic)
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said fornmula XVI conpound with borontribromde to give

the conpound of fornmula XVII|; reacting said fornula
woiop/ogaampound with triflate reagent, such as AERNSIV08/075942

and a base such as triethyl amne, to generate the

conpound of forrmula XVII1, reacting said formula XVIII

conpound with a boronic acid of formula X in the

presences of a pall adium catal ysts such as

di chl oAguardpgequsly. thel fppEhida pisPrepURr oTdbe Lnﬁemlcpr) argnigpefl for the

b%%nﬁéﬁ? r‘bf‘5‘(“‘:N§2(g:r@rdléf% Qélé(t@d ttlaemC %ﬁ@&é‘(ﬁ‘do éaf Wé'fé‘rhiff\e 3 receptor

protectln sald fornula
pinslisinge C@Q”'b\rﬁnﬂ'ﬁQﬂﬁrﬁ oﬁ@fateéaranle ﬁbﬂhpmﬁr@nﬁ@ﬂa%rmﬁ cognitive

1%§|%&4tvgttéﬁ%nce ﬂpe‘?&chﬁ/ H RaeXosc E(%Hrérlﬂg 3?én¢ory loss,

XX conp oun an a ehyde or etone an
Namm\ﬁle@p glsowersh @atjre@sms@@eceo mﬁuwmathdﬁ pdip ofritealikep . Accordingly,

N X\}Srggt%ﬂ)t&/rﬁfénhén ﬁrl'é? XX? 'a%étﬁ?&?drﬁ)boﬁgﬁﬁﬁft ?for %E/F%f the central

m@""@“ﬁswﬁ”ﬁ r@ﬂieﬁ‘év opeffactestyl the Hlispained fspeploniotd pajieat in need
m)nOX| A@‘ﬁcﬁﬂnﬁﬁ*‘s@s Shdvlainy i Bé‘tle‘?n'frb '?ﬁera&ﬁ%ggly SRR amount of a

adi um sour ce such

dp@mp@tﬂ@b@fg‘ewula bﬁ%ﬁl%q@h@@bhﬁeﬂf@)bpw | 5@@ aempourdsapry ke provided
g‘g)élu&h n’t'erréle%(h%ln%%ﬂﬁe{)f;’ iDlake dRFnEESMdREr known to be an

ound fornmu reaction is shown In

s@ﬁmewmlmwow Hepvennudig eaerlty a peRentfinpeed Bereor.
COMPOURS t&fn g@ldlw%t 4<2Q Hr&in "J\ﬁtﬁfrléépéccpfo ;%r??dlngc? %ompound or

treat nent of diSorders related to or
t Rebstprpeambiacel byethe prventiom designalgs eberidieoldy admmlstermg such a

di:SRAPEGHS or fsQbstEXATRIr eac%lﬁi%?érlgﬁra %ré’drﬁ?aﬁ@nvamé dy anal;)g which

ognltlveln%alrnent attentl def1 ci eractivit
dfsms@arequieleny apRvRtef fe ¢asmeupd I06§l§33taﬂ§é§Y”th‘ thg [oegy
di sor d%éqn\%ﬁﬁw&eﬁﬂoa WMAR3: SREIHBRASAThE tr%%!nﬁbr%f §&Hzophrenia;

li ke. Accordingly, resent invention provides a
mét Methodofor tthe treadmentent aoflisgasH gssardtedfwithha defigitrigl memory,

n%q &Mé&rﬁm‘grcﬁlaaéoeg%tﬁ/é’ dRbrdat 6681 89 ABY e’ disease or attention
am ne-3 receptor in a patient i1n need
deficit hyperactivity disorder; a method for the treatment of a mild cognitive disorder,

a method for the treatment of a developmental disorder such as schizophrenia; a
method for the treatment of a sleep disorder, a method for the treatment of an eating
disorder, a method for the treatment of neuropathic pain or any other CNS disease or
disorder associated with or related to the Hs receptor.

In one embodiment, the present invention provides a method for treating
attention deficit hyperactivity disorders (ADHD, also known as Attention Deficit
Disorder or ADD) in both children and adults. Accordingly, in this embodiment, the
present invention provides a method for treating attention deficit disorders in a
pediatric patient.

The present invention therefore provides a method for the treatment of each
of the conditions listed above in a patient, preferably in a human, said method
comprises providing said patient a therapeutically effective amount of a compound of

formula | as described hereinabove. The compounds may be provided by oral or
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t hereof which conprises providing said patient a
therapeutically effective anount of a conpound of
WO o009B@11 as descri bed herei nabove. The conpoREESI988/075942

be provided by oral or parenteral adm nistration or in

any common manner known to be an effective

adm nistration of a therapeuti c agent to a patient in

need thereof. The term "providing" as used herein with

r egisataralt @drpmwuauomg)ramc@mwp@gm@r manpet &newn dabbe@ad effective

b)édhnﬁ‘stl‘amfﬁeﬁé %r%ﬂe%ﬁ t@éa%bflé}ﬁ %Joet%rle\f)f

adm ni stering suc ound or su bst ance, or

adm ni éfh@rth@fgpwtﬁaldydefi@tlvg@mqwat providee inribe ggatmsingef a specific
f OINTP 188K d8A: ?h%cc@{?ﬂgj‘ttoﬁ% sﬁ&ﬁﬁc‘:&maﬁl%ﬂ%‘gﬁﬁmg treated, the size,

substance wt e 1 nventive
i AO¢ @Oe sespansRePAltaIn pbthetmentr thet sevarty of thectisardpn thenuggment of

atHEeElg@rgi rigof)h\{&,%ﬁ LEGLUAB ke Ofin a%e%b%@gélﬁicﬁ\?égﬂo@hfsdfor daily oral

1 ClI In nmenory cognition earnln%
cégmimﬁtﬂﬂéownwrbﬁe@bwwlﬁ”é@ WOQrfég/hﬁ»rprgfemtésea@@ @S to 500 mg/kg

ataﬁ@'%ﬁé&ﬂeda‘?rﬁdlﬁftst fop}ﬁﬁtleernﬁé?él' éﬂrﬁl%sgétg)ﬂrrqu be %bH@tt(f]@% a@@ mg/kg,

t he treat ment cognitive di sorder,
f ereferablyapest b ir SGMmadkadevel oprent al  di sorder such as

schi Zoﬂhreﬁfﬂjeﬁ‘ Pl%c{"@et hegd f8Mpbh&st rcﬁafh%erﬁveﬂflorf" SbeBRvided by

di sorder, or the treatnment of an eating
daémrrtbh‘éermgathﬁewmumrorteh@rep\dréat meneofdn ansalidopdianidcform, either

pﬁb er ma&? a&hgt?d'n %d#l'esgraﬁn%r@ﬁomeﬁ%rﬁﬁrph% éj%ﬁdcarrlers or

ted to the H3 receptor. In one e i ment
tﬁémgfs@@ent Acaoidinglyon ther oveerrY  dnvieatiorodriogides r éatnhﬂgﬂaceutlcal

aEBI%BBélﬁHh H6kh %bltnphé/é%eé Bﬁér‘rﬁé‘c@{tl%h? QE(%Ee?blé ar?d a effective

known as Attention Def D sorder or
c Moy Pieaf axanmpagod péformuledraeudﬁgq:@bed hﬁret“ifﬁt@v@nbodl rrent

the presgmi eﬂnBU&Fﬂe‘nP'?hePh@%t%&e%té@%%%ﬁogﬁloﬁg S@rﬁbﬁ%g at least

attention deficit disorders in a latric at | ent
Thee gpageynd offoranta b@rﬁm@ﬁ@maﬁeétwlwp@%atde helt theceof.cand one or

thRrd T %%W&Euﬂallfa%&éﬁatﬁ@ec&ﬂg@ t b%‘&er‘]t‘sSt&d (ﬂIQQNt@ Such

in a patlent pre erab In a hunan sal d net
c@ﬁ@pwwsgn@mphﬁﬁ@a@w%b@qr@vﬂs't@nﬁ frerrteasing o6 a@mtgpllmg disease

ebfRa bV BoiiRyMat of%e%e%ﬂﬂpﬁ&QQUQfsygt%nu|nacérteﬁt§ embodlments the
descri bed herei nabove. The conpounds may fn_fprow
y

b?o@p%'t'%ﬁwmﬁ@mtuﬁ%@f AN Piy ra@redwnmounﬁs | ”Eld?ﬂ'mn

manner | K g bhoRBindhtE th& GlveMon relates to compositions comprising at
least one compound of formula I, or a pharmaceutically acceptable salt thereof, and
one or more pharmaceutically acceptable carriers, excipients, or diluents. Such
compositions are prepared in accordance with acceptable pharmaceutical
procedures. Pharmaceutically acceptable carriers are those carriers that are
compatible with the other ingredients in the formulation and are biologically
acceptable.

The compounds of formula | may be administered orally or parenterally, neat,
or in combination with conventional pharmaceutical carriers. Applicable solid carriers
can include one or more substances that can also act as flavoring agents, lubricants,
solubilizers, suspending agents, fillers, glidants, compression aids, binders, tablet-

disintegrating agents, or encapsulating materials. In powders, the carrier is a finely
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adm nistration of a therapeutic agent to a patient in
need thereof. The therapeutically effective anount

wWee@oosiad? i n the treatnment of a specific CNS dPGDUSNS/075942

may vary according to the specific condition(s) being
treated, the size, age and response pattern of the

patient, the severity of the disorder, the judgnent of

the attendi ng physician and the |like. |In general,

eflivisied; apiid étwgumtnsadfrwtucmvvlﬂy ther tinehadivmdad sckve ingiedieay:. betablets,
ap%“%ct@reoﬂﬁg];é?jiéwt Q00984 kelih B Sé‘rﬁérapé\)fng?‘qwtneges%aw c8PBression
ng/ kg and &t a

r
and effective anmounts for parenter . .
a@rarsrtics inpigdleniprerdonhent canaadest indoe Agregnd size desired. The

f?@%&ér@@n}ﬁt Qfétprgfeﬁatﬂ)pcégaiﬂgfrﬁ)iﬁg'%l’/@oﬁﬁ%ﬁ%&veﬁ{/@?&di&ﬁ: Suitable

e conpounds of the i'nvention are provi .
adalichcariers inglugdefof erpRied calcium phesrhedermagnrasigt stagrate, talc,

%Q{J%é#s,orlaét!‘)éﬁﬂi deftAh Mstfbh N e,arﬁﬁatce%lo'éé‘, Wln%ﬁlﬂ’&e, sodium

one or nore conventional pharmaceutical carriers
ocadryymetbylt eellulase aealy viylgyrrotidiee, ppwsmelting m@xas japg ion exchange
Prayigdes a pharnmaceutical conposition which conprises
a pharmaceutically acceptable carrier and an effective
armount Irofcegtaifio rigpehadimertts.f @r wameoundsofdéxawiehddis provided in a

{“gfsgigg@%@%blbmoﬂﬂaaﬁéﬂoaﬁﬂaﬂg{fsq oddiirid BYRRlsk Mo, el at es

ositions conprising east one conpound of .
f or mul &louid earriers giearbradeest incRiEPyingce@ions] suspgnsions, emulsions,

t BeHe9TandaBEki@NE TAE 4TS iRGIBHIRRC BAH itféaEisé’ol@&P%Pts%Qb@nded in a

carriers, excipients, or diluents. Such conpositions

i Roarmasepinalyrerceertpelal liashsasier isvAl dsomatereani pigapie solvent, a
CRRER! bl Bsth, AbSEPREmHRLERIPacEORMBIL A 19 The quLI§1id carrier can
central nervous system In ctertain enpodinents, the 3

c 6AfF88i ethemsuiedisppharmagewical é@d'b\fésoﬁ@hoﬁs, _rf@rr gxample, solubilizers,
C QHRRHRAAS b%f‘f?rfsob@%@a!ives, SWe&Bhd 8l ﬁbv%mggéfﬁé‘,ts%sPér{b‘?ng agents,
invention relates to conpositions conprising at Ieast
offickedingo@aentss gorsulviscosityorequlgprgr neielelinere apn ypsmo-regulators.

aseRMIARISmPRIs oft IRRIPRAmicRNRr Y18 MMd PBieRteral. administration include

pharmaceuti cally acceptable carriers, excipients, or
d matRs P ticWRIBICOpERBG REQiIBRS agradope.cparceluiPse arrtval trenBreferably

Wi b fluRCES PSRRI P RRBIINBGE WhILERH), RILBFSS YiheRding monohydric alcohols

Phar maceuti cal |y acceptable carriers are those

c and ipelyBydrigsalcahiots e.g. glycols) and their derivatives, and oils (e.g. fractionated
coconut oil and arachis oil). For parenteral administration, the carrier can also be an
oily ester such as ethyl oleate and isopropyl myristate. Sterile liquid carriers are used
in sterile liquid form compositions for parenteral administration. The liquid carrier for
pressurized compositions can be halogenated hydrocarbon or other pharmaceutically
acceptable propellant.

In certain embodiments, a liquid pharmaceutical composition is provided
wherein said composition is suitable for pediatric administration. In other
embodiments, the liquid composition is a syrup or suspension.

Liguid pharmaceutical compositions that are sterile solutions or suspensions
can be administered by, for example, intramuscular, intraperitoneal or subcutaneous
injection. Sterile solutions can also be administered intravenously. Compositions for

oral administration can be in either liquid or solid form.
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conpati ble with the other ingredients in the

formul ati on and are biologically acceptable. The
w@owposias of formula | may be adm ni stered orBCT/¥S1908/075942

parenterally, neat, or in conbination with

conventional pharmaceutical carriers. Applicable solid

carriers can include one or nore substances that can

al so act as flavoring agents, lubricants,

sol ubi iThe epmpogngspeffainmiga gyt ke adminjs¢ared reftalyanitvaginally in the

CRUFRY SiSSEaReRliciRI siigadRsS ’Féraatalnﬁrtngﬂractloﬂt A& 434 ct)rhlntrabronchlal

agents or encapsdﬁ%tlng mat er i al owder s,

¢ heladien jog insyfilatieny ey comaowsisi of tonratllau lscamn badierRulgieg into an
""'ﬁ&t‘]b&tf%eorfda‘?ﬁélly aghgb&egoléﬂn' m.ahn%eﬂbﬁ% ut’h?ecLﬁMh%tférm of an

e active I ngre ient 1S m xed a carrier avi n
t Berogelc e Sdgr gorarrrMdesefi implachean | also ibe adininigtgred transdermally

IO'ErQB&’gH #hen e%@gmﬁg%@ﬁ{aﬁgatbﬁ‘ cORSInRIAARE a hfRund and a carrier

desi red rs and tablets preferably contain up
t hradoipert tq the aatt\tei cEnRayge delinenttoxicig thepkie, angl allgws delivery of the

C% EAt85Ss fé%é‘gﬁsorﬁtfyn |ﬁt)645@ bod %ﬁ‘éﬁ{t&m RE QR haftng’(:ﬁrrler can take

nesi u stearate sugars, ct ose,
staay @Hmbge oA fqrms %Jé‘»hl af @@émsmmymtm,@tss LPasias, oslsdianshocclusive

C@é@@é@’”ﬂé%eaﬁl@é Hld?rﬁﬁven@oéa}ﬁvﬂenyéd%%rsrIlGthQir%@mléoﬁa"emulsmns of

[t ng waxes an i on exch ange resins. certaln
e gierti the oil-4n-wates @mpetaTdn-of trsr ntdsies CQrgprpﬁed\nfca@@orDHV%\powders

d 'd%b@rtsga ﬁr@bét?&e&rﬁ%'r ‘ﬁ%drfoﬁﬁlm" b@irrélé’l'ﬂn %Bhfaﬁ*?rhgethfeoefctlve mgreddlent can

latric dm nistration UI carriers can
i ﬁISQrt@pwliah@ so|vatietyred 00§ku§w@rﬁi§wl§ﬂ% ca gl usedris relgywﬁ@ active

aﬂ%r&héﬁf'lﬁt% thgrﬁ%&cgﬂré/eﬁn |3k %‘%' &£ _bmfRAn b?oeg'ﬁéﬁﬂ)t’éﬁg dBlering a

Susp end In a ar naceut i cal y accep ta ui d
o E99eTNT §Qmﬁm@§ et é@tlvealﬁgmdmhuthhs@r vetput a Asieures a matrix

oEorlﬂﬁfnn‘rg RE aliveNAraBeRUtAHRA! dotIRRERRYRRS Qreokﬂomﬂrln frRlliterature.

gw d carrier can contain other suitab
phar mafesferablyl th&dmetrm@@@lt%'c@pfﬁBOS'th@r'Se'ﬂdmbtl @08399 form, e.g. as

S@luihs | | 2BESes, ePalablsi CESutidhdf fﬁfs%ené?&%seémts@ﬁgs »granules, or

sweet eners, flavoring agents, suspending agents,
t HPWHW@ alfesves forew | the §0WP§E@‘5IStS}Jbr(é@d¢ tfb\d@;'t dose containing

Staﬁ&r’obhét@r&ué?ﬁltlé’sgrﬂ? Fh@gé'étﬁlﬁofnﬁred%ﬂftt ?r*él RInRXBLESfofhs can be

|IQUI carriers for oral and parentera adm ni Stration
i peskaged wampesitipns: focexamnlg. ranketedmavylesy diialsvagpeides, prefilled

aRAYRies Br Sactc®d LoHtRRRgHBLIHY atrhY &Sit dBESTERR!¥n be, for example, a
capsule or tablet itself, or it can be the appropriate number of any such compositions
in package form.

The therapeutically effective amount of a compound of formula | provided to a
patient will vary depending upon what is being administered, the purpose of the
administration, such as prophylaxis or therapy, the state of the patient, the manner of
administration, or the like. In therapeutic applications, compounds of formula | are
provided to a patient suffering from a condition in an amount sufficient to treat or at
least partially treat the symptoms of the condition and its complications. An amount
adequate to accomplish this is a "therapeutically effective amount" as described
previously herein. The dosage to be used in the treatment of a specific case must be

subjectively determined by the attending physician. The variables involved include
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sodi um car boxynet hyl cel |l ul ose sol ution), alcohols

(i ncl udi ng nonohydric al cohols and pol yhydri c al cohol s
we@:2@ngiyrol s) and their derivatives, and oi | SPCBEU§008/075942

fracti onated coconut oil and arachis oil). For

parenteral admnistration, the carrier can also be an

oily ester such as ethyl oleate and isopropyl

nyristate. Sterile liquid carriers are used in sterile

| ﬁf@.sgeq‘lf@( @p@@h@b@nm hAsSIESI aggr and gesgponse pattern of the patient.

a@@n@%a‘ﬁ{ﬂé‘ts{a?tﬂw de % E'a%Hbt%?ﬁH bérChayf Wfih ?Fa%%%#.hbl%% in the daily

conpositions ¢ al ogenated hydrocaibon or

phasecRert t&l mg psed@\ptt%'rowdsﬁb@éqaslr@ﬁtdosme @W't'@tm patlent

enbodi ik alnaerhb(?dl'r‘ng nN& Féas%f Wenﬁé?{'@é’%lréét?@ thSprodrugs of

provi ded erein said conpo |t|on I'S sultab

péeemaeynds efdainilad.r dthedarm [progiude raseyisgdiereint 1leapp@ compound

| i GRERBRI AR P mRiad8lidMedh Yey d of

ph arﬁa%eu?ﬁca np8§W?.0n§ te Sgyggé?@$$@¥gs%lu ébmpoun ©

oforgyEplen¥arsvs f@rams depradivioniase lé"r‘@’tlﬂ tythe fas Sl@%aﬁﬁpﬂhése dlscussed

B ‘f(ﬂ"@*ﬁ%ba%unb@arr@r{ h L GR oquro?ﬂdgglﬁlé’éwé?l{%% Wi |d(§ier et al.

inection. Steri | ons” can ‘be adminis

i R hMelnds|iy Enoangleay. tvpbﬁsA‘#aﬂerrm Rresadhqd9) dtroasgagrd-Larsen, et
C%Png(f‘dgl anélbltl']%ndl %%Hh(%tleﬁ (ﬁode?erg%r n?e%oﬁogfp@# SDé%flgn and

adm ni stered rectal or vagl na g
t P@vw@pmﬁm C al@t@hfyehk3r%%a(|19%b)p§@@dqa@r({ et aiorJournal of Drug Delivery

aﬁd{@\n'é\/v%t BALdTgdy uB?ﬁJg%ﬁﬁnsadl o@@hbﬂﬁééﬁﬁ%ﬂg&ﬂws 77I 285I et seq.

i nhal ation or iIn [ ation oun fornu

c&tP38s ansk Higughieand ﬁt&ﬂaaﬁﬁdaalﬁ’é@dryg%las peavel Arig Dedjvrsy fystems,
Sﬁh%hb Ch&ﬂk%hs&ﬂ& & be utilized in the formof an
aeroso The conpouh formula | can al so be

adni ni §Péﬁé@0rﬁﬁéﬁ%&@ﬂﬁ'ﬁtaﬂdmﬁr angin erer {esibusifateythe invention more
{ bRAAABRC BRIHHIeS BRI Got Bt ASINERIFLA oA camples
carrier at 1s inert to the active conpound

nére mitely itlustiakiee gdnareanef @ beviedgestoase ag |t6\1"t"t91éhe scope and
agﬁa@nyw Eﬁﬁ(&él@én& tﬁ@sm&ﬁ.b@nnlﬁyowwe POt HPRE! and NMR
via th he carrier can take any nunber of forns
sd@ﬁg%ﬁje cm@larp@rfamar@renhqﬁ%tcéror@é@gre@hy ged rotgRgnuclear magnetic
OLdoHEhE r‘é@ﬂéoﬁ@eﬁy Thee Qé@rﬁ'ms 3d?e‘§g‘ﬁbfé‘é”ﬁﬁ5§ s%@&r&%opy with (+)

VI SCOUS | QUI or  sem solid emul sl ons of eit
ofeferringiattee resitivaireeds whishi gengrrlly gdes asMebripr Midh @Fsorption

a%%FeOM ¥ Qhé’ﬁv&i’&ﬁ’uﬁar%&s%erﬁlﬁ%r‘nﬁo&%‘sré}le%ﬁéd at least by MS and
h drophilic etro eum cont ai ni ng the active 1 ngredi ent
R. Unless o herwise noted, all parts are parts by weight.

32



al so be suitable. A variety of occlusive devices can

be used to release the active ingredient into the
Whk@od3alT eam such as a sem per neabl e nenbr anePCHUR0081075942

a reservoir containing the active ingredient with or

without a carrier, or a matrix containing the active

i ngredient. Ot her occlusive devices are known in the

literature. Preferably the pharnaceutical conposition

is in unit dosage form e.EXAMBLEAb| ets, capsules,

PRYEISIrStiors BF HiekiN A-([SVEBGEDbARTpipEHINSA-9)S1-o8-824 £S5,
or—SUPPOST T OT ] Q?Lmyrﬁégﬁmm%m't%ﬁ—ﬁ—

298k ni ng appropriate
quant|t| es of the actlve i ngr eds the unit dosage
forms can be packaged conmpgsiti ocehng)ior exanpl e, Q;NfBOC

packet eg'gowderd, vi almgul es, "pr¥tilled syrl
or sag ai Nieh Lesg Thewunit d Brm
can be, for exanpl e, a capsule or tablet eIf, or it

can be the appropriate nunber of any sugdo conpositions
in package form The therapeutically effective anpount
of a conpound of formula |I provided to a patient wll
vary dependi ng upon what is being adm nistered, the
purpose of the adm nistrafion, such as prophylaxis gp
th , the stat @ off” tNe patient, the Jranaegy,of

atio or |keBBk3ntherpt|c
appb@catl ons npgolnds of formula re provi demagmo@)s
pat Féht suff@ring froma conditi e :

f anmount
sufficient to treat or at |east partially treat the
synptons of the condition and its conplications. An
anount adequate to acconplish this is a

"therapeuticall ffectlve anount"” as descri bed
previ ously The dosage to be used in_th
treat nen /@ spe(:| f| re must be subjeckiv
detm by the at&hding physjcian. Thre i

I Mo ncl udet he sf%&??fl c condli
age, and response pattern of ftfe p
starting dose is about 5 ng per day With gr adual

iﬁéemasg@ﬁrpﬁ@edwl) quﬂﬁsé-meihawﬁnzgee my per day, to

provi d@‘otgesdﬂﬁ%hrgg?,qﬁﬁtﬁﬁ&)}pﬁéﬁ I étﬂzlt BRnMaL |81 g, |4rB mmoI) in

certain enbodi nent e presen enti on IS dire

t aathrandt (F§smbi atcr@ﬁmotemgraétﬂrefwﬁﬁmot@dlIodmern@np@fﬂlmlde (0 75 g, 4.6
" RIS S the dSixHREHad SRt rE&A RS SerSRAPAHIght. The solvents were

removed in vacuo. The residue was dissolved in methylene chloride and washed

a

with sodium sulfite (saturated solution, 3 x 100 mL). The organic layer was collected,
dried (sodium sulfate) and concentrated in vacuo. The residue was purified by ISCO
CombiFlash® chromatography (silica, 0-10% ethyl acetate in hexanes) to afford 1.4 g
(90%) of 2-(2-bromoethyl)-1-iodo-4-methoxybenzene as a colorless oil. MS (El) m/z
340 [M]".
Step 2: tert-Butyl 4-(2-iodo-5-methoxyphenethylamino)piperidine-1-carboxylate
To a solution of 2-(2-bromoethyl)-1-iodo-4-methoxybenzene (2.1 g, 6.1 mmol)
in DMSO at room temperature was added tert-butyl 4-aminopiperidine-1-carboxylate

(1.9 g, 9.2 mmol) and triethyl amine (2.5 mL, 18 mmol) and the reaction mixture was
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that is convertible in vivo by netabolic nmeans (e.g.
by hydrolysis) to a conpound of forrmula I. Various
wo 200936@fi7 prodrugs are known in the art such aBCT/HR288/075942
di scussed in, for exanple, Bundgaard, (ed.), Design of
Prodrugs, Elsevier (1985); Wdder, et al. (ed.),
Met hods i n Enzynol ogy, vol. 4, Academ c Press (1985);
Kr ogsgaar d- Larsen, et al., (ed). "Design and
Appaat'edaatt i40r°Cobvernight. ugbe raastiphoakiugd WBe wgold g gaormrtdmperature

D?M mad (%E\ﬁ@(% ea,cﬁlorﬁé&%r?el a%é \%'te} Tr‘?é“%‘agé‘&fs phase was

our na 1 Very
8extra38<{d1%l2)dJcthorugﬂmanei (3 X. 10@mehaWh@cemblnealorganlc phases were
S : - i’ ' [

Wa?ﬁ]&oe?/n a)‘u,zrggoxg‘r %OS gﬂl)‘i J"h@gg‘%d'f@&gﬂfﬁg?%@ cor"ﬁ%ﬁtrtated in vacuo.
Abei realdué:mm oahf@b(oydﬁﬁ)q Doms)Flashe carqmmTegrebf@al(Slllca 0-10%

uﬂ%‘?ﬁeﬁltolaﬂdd &ﬁ’oro%@%a‘n? pﬂfsd(% } m'nlclnﬂﬁﬁ F]?cﬁrgmpg)er Al ]prd 1.0 g (34%)

i nvention nore Speci |c exa

sef fayt-tutylhet-63- wldamethwmmoemwamn@)@w@nvhnaﬁ-cawb@xylate as a
i i epot to be understood as

F?érllgbigsr?gé”t ﬁéi%pﬁgﬁa%u%er ]yi ng principles of the

| Stemti 8n in adey-Betyl TA46methexyHPioRoahd-dNNRIrdisonymalio-2(1H)-

N BBipRALIHTBAGRX [ d chromat ography and pr ot on
n

rmgne esonance, respectively. The term M
de3| gndves sn’wgsn Spdet-bolyt éﬂ? igd o Hrmethoxyptienettiyrmino)pidesidine-1-

A A L N e S
apbelaﬂmoyz@de wallddies (Il bip4NVBg.afha3 KvRol) Bnd dsshydarhiseviP£8 mL, 2.1
”%%1 5|th@2¢i &lﬁreap]\/éﬁpﬁfrééd Q/YthV@(')g(thmlvﬁlreEréaction mixture was

Prep a a I on
4hbéﬁad (c-Ov el amdtaqum w@nbsﬁhered,fqué) 6 lhrexorohitordd oy C-MS). The

h d
b FedshaY BBluprios Sl oo el RE RS Rusrsd hudigh . ppg ot oette
th@ﬂlﬂﬁlﬁehlyéw[&gfpmw beddagr Wbi‘eOI(ﬁ @(Em{_t) an@ diphloforGetiemd Y100 mL).
t hano [ ur a e \
| QPR DRI E s locBlo bR BRI RAEDYE B AHQ B Jogegmones
waggastd layard watre asimed withp esasdr {8 & 1Wdenh), ghied (sthleim sulfate) and the
sol ven[t s were r aned in acuo The resi.

o QTR THTSHEEH]1 B0 chi bt 198 B, LY oY TSCO CombiFiashe

chromatography (silica, 0-10% methanol in methylene with 0.5% ammonium
hydroxide) to afford 0.16 g (64%) of tert-butyl 4-(6-methoxy-1-ox0-3,4-
dihydroisoquinolin-2(1H)-yl)piperidine-1-carboxylate as a light brown oil. MS (ES)
m/z 361 [M + H]".
Step 4: 6-Hydroxy-2-(piperidin-4-yl)-3,4-dihydroisoquinolin-1(2H)-one

To a solution of tert-butyl 4-(6-methoxy-1-o0x0-3,4-dihydroisoquinolin-2(1H)-
yDpiperidine-1-carboxylate (0.36 g, 1.0 mmol) at -78 °C was added boron tribromide
(0.23 mL, 2.5 mmol) and the reaction mixture was stirred at room temperature
overnight. The reaction mixture was cooled to 0 °C and quenched with methanol
until all the solids were dissolved. The reaction mixture was neutralized (PH 7.0) with
sodium hydroxide (2.5 N) and extracted with methylene chloride (many times) until
no products were detected from aqueous layer by LC-MS. The combined organic

layers were concentrated in vacuo. Purification by ISCO CombiFlash®
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with sodiumsulfite (saturated solution, 3 x 100 m ).

The organic |ayer was collected, dried (sodium
wabas@a)7 and concentrated in vacuo. The resi dRET/Waz08/075942

purified by | SCO Conbi Fl ash(r) chromat ography (silica,

0-10% et hyl acetate in hexanes) to afford 1.4 g (90%

of 2-(2-bronoethyl)-1-iodo-4-nethoxybenzene as a

colorless oil. Ms (El) mz 340 [M+. Step 2 :
t éhlforrmgyaphy (S|I|ca 0-15% methanol in dichloromethane) afforded 0.24 g (100%)

4ok 8- H_[\/BF& yZ- hemy@pae@,atawmmm.ﬁeﬂ(ﬂzm L8R s GRERAXYil. Ms

| at e ution o
2(%@@&2&46&%5/!4 1- |odo 4- met hoxybenzene (2.1 g, 6.1

B T A

nopi per i car I"at e
arRbetri et hyl am ne (2 5 m _, 18 mmmol ) and the reaction

m xt ur Qo%%\ﬁl‘?ﬂr\egf @By(ffgxypg(ﬂkﬁgrr(ﬂ‘\ -3 10 r%?s%(qhﬂelm 1(2H)-one

m xture was coo t0o room't enper at re an partitione

b&d-2@en 4P ennet @niamm&rgﬁhawaméﬂ\anw@ ra@mé@merﬁﬂag avas added
2@0' neJ%TeQQ OV\‘an sHdiGh! R4 é&n?dQ((t?]E%O i, 6-)'nmc;ﬂ1§nd acetic

organi c hases were

1@0dn<|0 05, My i 8@ mﬁmﬂh and $hel f%ﬂcé@n @N&U@W@érﬁ“p\a@ d0|sﬁr at room
A rath e o(/ﬁrﬁlg‘ﬂpe 'I"P%Sré)c\ldﬁd)rf wed en'cggpbgoﬂ@ A9 aqueous

chrormto ra E lica, -10% net

disetivier bv&@phldﬂe 19 k- 0l @ W) aprb rihe il e owpelepartigppned  between
afdfcﬂfo%n%etﬂat% (éﬂ(% \/\?’dctert ertTlt?éJt ¥hu ous phase was extracted with

4-(2-1o0do-5-neth o@é henet hyl am no peri di ne- 1- car boxy
| dicelosgmethars Gy X ¢8&mb).| ThWBrQ@ES)bYﬁri W@B%Lcoroblpm angHpancentrated

S‘iﬁepac%lo 'ﬁ?er Fes%‘t'ﬁay\k/as purlfled by ISCO ComblFIash® chromatography (silica
hoxy- 1- oxo- 3, 4-d r ol sogw nol 1 n-2( 1H) -

yg)?lplop@r% deieanpl lm@aplw@meéh@ﬂwma &8 atrineamiusp hydroxide) to afford

t /2t6 /<l of2 1-cyclobutylpiperidin-4-yl)-6-hydroxy-3,4-dihydroisoquinolin-1(2H
4- (ZQIP(S{?V ( gxyp%%rﬁ)(leo arr¥)no) %)/? e¥| di eyl a 2Ry

an@og@pap@b(k@psggll Tbe7OIh1W§|S) dispplved in ethanol and made into its
Lhydroolbigt dar 05 mﬁb%ndﬂﬁ%p%%smposed at 300 "C; MS, (ES) miz 301.2;

di chl orobi stri phen osphi ne adium (11) (24

0 oM $aegicH fgrn‘ameNye@hy nﬁ%@%@@um (ESQ[WH}?@?S ng01.1915.
t ture pu L. -
m%% ur)e6 was heat e ! 4 é(l)%bla@ e'pé#cééﬁa?gn%gyl%grgz? A offBnydro
41®W@|WIQWD@PZ§?ELC- MS). The reaction nixture was

cool edt,0 rgom t aturge and_ki U, 18 -3 4-
of cel iTE)e, t he fﬁ@?@te V\ﬁs pgrg|(Jtylt:lggmglpLdeéflﬁﬁylag{hggroxy 34

( dgdisisopuiaakn-42EHoe ek Barded MY) rin_gnhydrous DMF 15 mL) in a

pressure vessel at room temperature was added potassium carbonate (0.46 g, 3.3
mmol) and methyl-4-fluorobenzoate (0.41 g, 2.7 mmol) and reaction mixture was
allowed to heat at 110 °C for 22 hours. The reaction mixture was cooled to room
temperature and partitioned between dichloromethane (100 mL) and water. The
aqueous phase was extracted with dichloromethane (3 x 150 mL). The combined
organic layers were washed with water (3 x 100 mL), dried (sodium sulfate) and the
solvent was removed in vacuo. Purification by ISCO CombiFlash® chromatography
(silica, 0-10% methanol/dichloromethane plus 0.5% ammonium hyderoxide) provided
037 g (B5%) of methyl 4-{[2-(1-cyclobutylpiperidin-4-yl)-1-ox0-1,2,3,4-

tetrahydroisoquinolin-6-yl]-oxy}benzoate as colorless oil. The oil was dissolved in
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The aqueous phase was washed wi th di chl oronmet hane (3 x
100 mM ). The conbi ned organic | ayers were washed with
wWoR10003q187 x 100 m ), dried (sodium sul fate) aPcI/UR®08/075942
sol vent was renoved in vacuo. The residue was purified

by | SCO Conbi Fl ash(r) chromat ography (silica, 0-10%
nmet hanol in nethylene with 0.5% ammoni um hydr oxi de) to

afford 0.16 g (64% of tert- butP/I
4e(t*@nqleqr|¢om g Igg dis hydrochloride salt as a white solid. mp 269-270 °C; MS

g@g Rigegui nolin-2(1/-/)-yl)piperidine-1
arboxylate as a light brown oil. M5 (ES) mz 361 [M
+ H +. Step 4 .
6- Hydr oxy- 2- (pi peri di n- 4- ygy apapfted hydr oi soqui nol i n- 1(
2H) one ‘To a solution of t'er't—gg'r%

26 o of 442~ -cyel Ipig i-tpgrahydroiso-

yLFHo‘Piﬁré B iiﬁég I>é|ylate(0 36 g, 10mm|) at -78
Fe omde (0.23 M _, 2.5 mmol) and
the reaction mxture was| gtirred at roomtenperature
overni ght. The react@um xture was cooled to 0 OC and
I

guenched w th netchan ntil all the solids were

di ssol ved. The r 1 Onh m xture was neutralized (PH

7.0) QM th sodi hygilr oxi de (0Bl N) and extractedQm t
;\@e.\ (many tl_nce39_>untll no product g were
ecte rofh aqueous | ayer by LC- MSQ The_con

or ganic |layers were concentrated inya @

Purification by | SCO Conbi Fl ash(r)chrond gr%phy

(silica, 0-15% nethanol in dichloronethane) afforded

0.24 g (100% of

6- hydr éxy-splutiph pept dimetayly| P-{B-4l-eicopaivnirasigin-tyl)iTroxp-1,2,3,4-

(?é'fpahg@r%lseawﬁoltnhé ShHoxidenzd®Be (824 Y 2084 TmiM) tinHbthanol at room

2Iqmp@9t@r%wat yrepled evithoaqyeguy sydiemHydraxide- 3, % Ndith§ drloi stirred at

?(ﬁinwgn't rét(t?e"aor Zq’PSaFB‘F{JII? n%ﬁtréﬂz'eert‘o Ef—l 7 with hydrochl?rlc aC|d (2.0 N)
dr oxy- 2- (pi peri di n-4- 4-di hydr ol soqui nolin-1

2,an¢ )fllt@qeé ('Eheztﬂtqgcakg \@asmo@[st)ed wlth Water dried under vacuum at 78 °C

'rﬂlgﬁplct:ci gbgttﬂg‘%ﬁe 'B?(%(J"ugp% a)a\tvhllté)gmoI We&a&b%e ME255-256 °C,

ut anone
rdeahfeﬂMMR@hymasae;pearaten@ysels Mentiod ) mazrtl 9t etliRWS: caled for

gl%{ngéQN%@ 'I‘H#r 4%1 &15m@ls % urfYE i o+ Hpaehs: an 421 shpre vas

owed roorm tenperature overn
reacti on was quenched by the addition of aqueous

EXAMPLE 3
Preparation of 4-{[2-(1-cyclobutylpiperidin-4-yl)-1-ox0-1,2,3.4-tetrahydroiso-

quinolin-6-ylJoxy}lbenzamide Hydrochloride

N
g ()
1) SOCl, Jj

N
2) NH
H3CO>\\©\0 3 o N
3) HCI ‘HCl
H,N o
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sodi um hydroxide (10 ml _, 1.0 N) and the m xture was

partitioned between dichl oronet hane and water. The
waoweosdiphase was extracted with di chl or onet hBEIEUSB08075942

100 m _). The organic |layers were conbi ned and

concentrated in vacuo. The residue was purified by

| SCO Conbi Fl ash(r) chromatography (silica gel, 0-10%

met hanol in dichloronmethane with 0.5% anmoni um

hydr oxiAd@'y(tqr@ oh thienryd clolonde @4@ gg%andf4 {[2-(1-cyclobutylpiperidin-4-yl)-1-
20kd c?yi?h‘?(gl"étr%ljl@ls%ﬁ[u'nghr% gl]cyig%b&zmédéaa(y(ﬂé rﬁgd'o@é‘ér Rintl) was

oqul nolin-1 - one as orl ess ol l
ditrees] abeefiu f@'t Hénmuranﬁlmﬁﬁf@tlornmxtmeswwd:pomtr@fqdd@ vacuo to

S | d
1oyt oRY SRR TR, R BRI R R e yglnilren (10
051L) faodregoleesp 0 TOvigr+-NIGh wad YoubBled throgghs for & mijmuges: The mixture

Z@%g%} (1wed t O%m} to room et(rarln eratuie apsi Hr_red for 9 52h 3Trzle {eactlorhmlxture
y tasi @mmmnad)lhetwe@» methyie)nbecr’mcm'aieearmb 1aN saﬂuaowso godifim hydroxide.

gl‘rﬁégﬁﬁ%&% e \/Fésp\ﬁééh%guﬁ/fh %te h%/% E%ﬂro9§¥é§ X4IO mII_)h The organic

ror soqu
af&wdir oese Dwﬁlblrfedm driedi fanaytpmgsgagdemv@m‘eﬂe) aatndr dwmsolvent was

t%&ﬂ?@n%fgﬁﬁé{ﬁ&q gdfﬁagﬁ %@ygg}v@@f gﬂgﬁéoe t(yz |§€og C|:§l-n§1Flash®
anbromedegra@y frilicauget, Beld%alnathat! tin rh@tlaylem with00.6&% fagrmonium

2 T, . .
aﬁpg?ﬁg%tf’e&@r‘g%‘:ﬁ‘%& ?momr?)ééﬁhg tlvl\@%or%gé?urﬁqd%ér g n(!é)ﬁ?lg)ﬁse oil. The all
(me dissolveshdn vetbanol, Thatedqwil usthpieak dlGastiesd rfact @d min. and

cBrtEeWtrg{éIdQE)%elgé‘ ‘ﬁdérsﬁe?&gglﬁoto;ﬁre‘)lge?- %;%055?8{;&% 3Wh|te solid,

ani c ers’  were was
dBB(mg (&Z%J) om @Qﬂ 813& eg; Idﬁrdlﬂtehé)ysl‘dMReaﬂd mass segovakdndlyses. MS

v O [ S
A e e e L
pQbs'dd . 42022800 ni um hyder oxi de) provided 0.37 g (65%
of methyl 4-{[2-(1-cyclobutyl piperidin-4-yl)-1-o0xo0-1,
2,3,4- tetrahydroisoquinolin-6-yl]-oxy}benzoate as
coI orless oil. The oil wWEXAMPIES 448 i net hanol and

e i1tf3.§9ta_rgh\y@roiso-

gumolln 6-v|]oxv}benzam|de Hvdrochlorlde Compounds

ju
) Q 1) SOCI, Jj

N N
(0] - . (0]
2) HNRR' N
3)HCI ‘HCI
R~
N o)

R’

Using essentially the same procedure described in Example 3 and employing
the desired amine, the compounds shown in Table | were obtained and identified by
NMR and mass spectral analyses.

TABLE |
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Preparation of 4-f F2-(1 -cvclobutyl pi peridin®-vD-i
-0xo0-1 , 2, 3, 4-tetrahvdroi soqui nolin- 6-yl | oxyl benzoic
W@e00d/0%61$Dl ut i on of rmet hyl PCT/US2008/075942
4-{[2-(1-cycl obutyl pi peridin-4-yl)-1 -oxo-1, 2,3, 4-
t et rahydr oi soqui nol i n-6-yl ] oxy}benzoate (0.24 g, 0.55
mol ) in ethanol at roomtenperature was treated with
aqueous sodi um hydroxide (2.5 N, 6.0 ml ), stirred at
roomtenperature for 2 h, carefully neut%ﬁlized to pH
7 with hydrochloric acid (2.0 N) and fMN‘tered. The
filtercake was washed with materx)i;igé)under vacuum
at 78 0C overnight to give the ti pf oduct as a
white solid, 0.91 g (1%, np -25%6 0C, identifed by
NVR and mass spect gal >atfalyses: (ESF' mf z 419. 3;
HRVS: cal cd for C25H28N2&Y FOH+, 421 .21218; found
(ESI, [MtH + Qobs'd), 421 .2127. EXAMPLE 3 Preparation
of 4-f F2-(1l_-gvclobytyl piperigirMvD-i 50X0-
,2,3,4-tetréﬁd§?oiso ui nol i n- %-ylloxJPBe zad&ggﬂ
Hydr ochl ortdeA m xture of thionyl chlforide (4.0 ni)
and 4-{[2-(1-gycl obuyyl pi per ingitiyi 4- yl ) >3t0 0x0434.2
,2,3,4-tetrahgdroisoquinolin-6-yl]oxy%benzoic acid (40
ng, 0.095 nmmoP) was Btirred atth¥lef| ux3¥os1®. 54iber .

The reaction gixtureqwas conssprédyit edzggzvacugest.9
afford a crude acid chloride. The acid chloride was

di ssol ved in fetrahydrof ur &YSREPML) Ha3Ebol &P-80 0

0C, then NH3 was bubbl ed thpgigdutfior 2>saout esz4.3he
m xture was allowed to warmto roomtengeratu28e8§md

stirred for 095 h. The react¥ClORERYkt ure s

partitioned bgtweencaet hyl enecefyjl ori dggoapgh 1 Mggueous
sodi um hydroxi de. The aqueous | ayer was washed with

nmet hyl ene chVUride(%éﬁx 100 n@?ﬁ The %ﬁb%%ﬁc ﬂ@@%rs

were combi nedy2 dried (anbwgemirs sodi upgspdd at £94 and
t he solvent was concentrated i n vacuo. The residue was

purified by | SCO Conmbi Fl ash(r) chromat ography (silica
gel, 0-10% nethanol in nethylene with 0.5% amoni um
hydroxi de) to afford the free anmine of the title
conmpound as a col orl ess oEXAMPLE 13| \was di ssol ved in

ePRaritthtior beAte@slI ({2 -(@LA\RI S\ltyIdieridihatyip¢l-oker1,4.8.4-

mn. and
O

tetrahydroisoguinolin-6-ylJoxy}methyl)benzoate
N
3 {0

D Br
O N o}
>—< >_‘ N
N/O H;CO
032003
HO

o)

OCH,
A solution of 2-(1-cyclobutylpiperidin-4-yl)-6-hydroxy-3,4-dihydroisoquinolin-

1(2H)-one (0.84 g, 2.8 mmol) in acetone at room temperature was treated with

cesium carbonate (1.8 g, 5.6 mmol) and methyl 4-(bromomethyl)benzoate (0.96 g,
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concentrated to dryness under vacuumto provide the

title product as a white solid, 33 ng (82%, np
w@®983010C;, identified by NVR and nass spect reCT/US2008/075942

anal yses. M5 (ES) niz 420.2; HRMS: calcd for

C25H29N3O3 + H+, 420.22817; found (ESI, [M:H + Obs'd),

420. 2285. EXAMPLES 4-12 Preparation of 4-f r2-(1

-cvcl obutyl pi peridi n®-vDi -oxo0-1

, &,.23nmobevpRetpdiat 8@ UE sl 6. ceolgH tesapnbiampgiatde and partitioned
Fhsgrwa%h' &Ehl%n@ﬁﬁ?%uaﬁé \k&bpg ﬁ?es%ahéélls ?Shééée m%@”@xtracted with

procedure describ Exanpl e oyl ng t
desithieneaphleride. t fe @@rf@mﬁd@ggwgmaﬁh W&%M@Shewté water, dried

?@ﬁm%uﬁ&géaqﬁ@dnﬁéﬁ%tw HWBCL%“F' tﬂt?_‘usrésﬂp@%rsaﬂnfrlﬂe% ta/ ISCO

Ses
4@@”@'%8%@ph@mama@w8(sdw& 8- 1@"/q—|me§mpt6@9mlowgﬂ®pe1plus 0.5%

g%n?bnYunH h?%&)kfaeg(ﬁfkﬂ ov%%ﬁ@%%@%gguﬁd By %y\% %b%lbd' 1.0 g (80%),

00 474
2621 T 16 E; ddentifieh anS%meWﬂGa@l.\lSzBS MS (ES) m/z 449.3;

ne M’?e%lk@ rfgﬁ%lﬁg/égﬁiéﬁf;ﬁgfgggg %§4ézf§>9§?& a(ES@n[I\?P-IHH Obs'd),

24%2439tetrahvdr0| soqui nol i n-6-yl | oxy} net hyl ) benzoat e
A sol ution of

2-(1-cycl obutyl pi peri di n-4- ll\)l_ 6- hydr oxy- 3, 4-di hydroi s
oqui nol i n- 1(2H)-one (0. 8%_&‘-Elﬁ‘m)l ) in acetone at
I PPER 4SBT bRk WS- (YR clbbbfiSiBeMiiinty-vl)-1-0x0-1.2.3.4-tetrahydroiso-

quinolin-6-ylJoxy}methyl)benzoic acid

OCH,4 OH

A solution of methyl 4-({[2-(1-cyclobutylpiperidin-4-yl)-1-oxo0-1,2,3,4-
tetrahydroisoquinolin-6-ylJoxy}methyl)benzoate (0.7 g, 1.6 mmol) in ethanol at room
temperature is treated with aqueous sodium hydroxide (2.5 N, 15 mL), stirred at room
temperature for 2 h, neutralized with hydrochloric acid (2.0 N) and filtered. The
filtercake was washed with water, dried under vacuum at 78 °C overnight to afford
the title compound as a white solid, 0.61 g (90%), mp 269-270 °C; identified by NMR
and mass spectral analyses. MS (ES) m/z 433.3; HRMS: calcd for CysH3zoN,O4 + H',
435.22783; found (ESI, [M+H]+ Obs'd), 435.2279.

EXAMPLE 15
Preparation of 4-({[2-(1-cyclobutylpiperidin-4-yl)-1-0ox0-1,2,3.4-tetrahydroiso-

quinolin-6-ylJoxy}methyl)benzamide acid hydrochloride
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cesium carbonate (1.8 g, 5.6 mvol ) and net hyl

4- (br ononet hyl ) benzoate (0.96 g,4.2 mmol), was heated
W@00303QC for 16 h, cool ed to room tenperat ur ePERTS2008/075942

partitioned between dichl oronmethane and water. The

aqueous phase was extracted wi th nmethyl ene chlori de.

The conbi ned organic |ayers were washed with water,

dried (sodiumsulfate) and concentrated in vacuo the

resi due was purified by I Conbi Fl ash(r)

chromat ography (silica % et hanol / di chl oro ne
pl us 0.5% ammoni umdydf oxj de) to provide the bitle
, 1.0 g (80%, np 165~}

conmpound as a white
identified by N mass spectral analy (ES)

m z 449. 3; HRVES; d for)§&fH32N2O4 + H) . 24348;
found (ESI WH| + Obs' dd—449. 2439. _.EXAVWPLE 14

Pr epar at i of 4-(( F2-(12MNkcl obutgl pj peridi n®-vD-i
-oxo0-1 —~3, 4-t et rahvdr oi spyc 0

qui nol i ny 6-yl | oxy} met hyl ) benzoic agjd A sol ution of

nmet hyl 4OT{[2 (1-cycl obut yl pi peridin®4-yl)-1 -oxo-1,
2,3, 4- tetrahydroi soqui nolin-6-yl]oxy}nethyl)benzoate

{reat o8 TRt ubond Elaptp s o R EERe dorthiipgign-4-yi1-
Sbkdé-n B, m&etrmmds@tmmbm e4yBofydrhetBylhbenaeidt adad i(Z@dng 0.09 mmol)
My oSOl S, Bghg fFidrdlend Hdiered: e LLLLETCaKE . was

Oktiemd’éalngbtedt ) aécfl,@f 7)) bﬂ@rdt atdred@mwoumdn@é armhiati@d chloride was
solid

1%@(900/?, np 269-270 identified NIVR
afgspied Ingtg e ydspruian Andgoeledig 0 @S)ther?l WHaywgs §ubt?l%ak/ﬁ§wough for 2
C aigifled. OThCARIRE MASbIIdwl to Wt ©2683:teinper€liré EBlred for 0.5 h and
+ bs' d), 435.2279. EXAMPLE 15 Preparation of

4p?|r(qu@@ed( Qetwggmr‘@ﬁmw?nepp%l@pqiquﬂd JyN.gauegys, sqdium hydroxide. The

3q§ecﬂlstlﬁyfdr@médé>@ﬂa§fé@lH/l/lﬂhorlnbfhylene chloride. The extracts were combined
6- yl | oxy>net h){}aﬁbenzam de acid hydrochl ori deA m xture,

ofith ﬁheoﬁn')gpn@ ¢ djéleg 5arm_ypr%§c§od|um sulfate) and concentrated in vacuo.

4Tﬁé[r85|6de ﬁ/¥§|p9hﬁ5®/ﬂ))plSIﬁD|GBnﬁblﬁia§(ﬁ® Cﬂrronﬂ?f&;ré hy (silica gel, 0-10%
4-t et rahydroi soqui noI i n- GUF}%@ }. et hy 15 enzoi c
|

ameﬁlq@blnﬁ@eth@le@g § % BMEP r%lder)émehgrd the free amine of
t @RI oUnarasla 5olbﬂéﬁs oill NBhd B Glak As IVl U RtHARS| treated with

etheral HCI, stirred for 10 min. and concentrated to dryness to afford the title
compound as a white solid, 34 mg (86%), mp 292-293 °C; Identified by NMR and
mass spectral analyses. MS (ES) m/z 434.2; HRMS: calcd for CysH3iN3Os + H',
434.24382; found (ESI, [M+H]" Obs'd), 434.2440;

EXAMPLES 16-21
Preparation of 4-({[2-(1-cyclobutylpiperidin-4-yl)-1-0ox0-1,2,3.4-tetrahydroiso-

quinolin-6-ylloxy}methyl)benzoic acid hydrochloride compounds
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concentrated in vacuo to afford a crude acid chloride.

The acid chloride was dissolved in tetrahydrofuran and
w@owbeshitd 0 0OC, then NH3 was bubbl ed through PCF/U2008/075942

m nutes. The m xture was allowed to warmto room

tenperature, stirred for 0.5 h and partitioned between

nmet hyl ene chl oride and 1 N aqueous sodi um hydr oxi de.

The aqueous | ayer was extracted with nethyl ene

chloride. The extracts werle |[conbined with the organlj;j

phase, dried (anhydrous~sgdi um sul fate) and
concentrated in vacuo.{ The resi due was purified %)
ot ography (silica gel )~ %

| SCO Conbi Fl ash(r)

met hanol in net neywi th 0.5% ammoni um oxiyde) to
afford the free of tiheodjtle conmpou 45~a  He
col orl ess 0if—OThe oil was—dissol ve &1 hanol

treat ed et heral HC, %WtNR¥ed f 0 min. and

conce\% to dryness tag)afiforg._t title conpound

as a solid, 34 ng (86%, np 2-293 0C

| denti fi 'd by NVR and mass spect mral "&nal yses. M5 (ES)

mz 434.2; HRMS: calcd for C26H3I N3G3 + H+,

434.24382; found (ESI, [MH + Obs'd), 434.2440;

EXAMPLESINg6-e2derfiniypahat samne oprodequre Flegctibed in Example 15 and
¢ :

- SHDHp ReSFd, Pl % bornOUBo5 snawp Tl were, gitgined and

aﬁiedtiﬂrqzbb}dﬁMRmnddeamneotnaiwalyse@ essentially the sane

procedure described in Exanple 15 and enpl oyi ng the

desired am ne, the conpounds shown in Table Il were

obtai ned and identified by NMBLENd nmass spectral

analyses. Ex. RRL mpC [ MtH No. 16 H hyl 302-303

448.2 17 H ethyl 307-309 462.2 18 CH3 292- 294

462.1 19 H cycl obutyl 286-288 48(5)3. 2@ cycl opentyl

284- 286 488. 2
N

o)
o
R/N\R
Ex. R R’ mp°C  [M+H]
No.
16 H methyl 302-303 448.2
17 H ethyl 307-309 462.2
18 CHs CHs 292-294  462.1
19 H cyclobutyl 286-288 488.2
20 cyclopentyl 284-286  488.2
21 H cyclopentyl  289-291  502.2
EXAMPLE 22
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2 1 H cyclopentyl 289-291 502.2 EXAMPLE 22Preparati on
of 4-(1 -oxo-2-piperidin-4-yl-2,3-di hvdro-1

WOoR008080dDI - 5- vDbenzonitril e hydrochl oride i nP@BUS2008/075942
Pd[ (o-tolyl)3P]2CI 2 K2CC8 Step 1: Met hyl
4- br ono- 2- net hyl benzoate A suspensi on of
4- br ono- 2- et hyl benzoic acid (4.98 g, 23 mmol) i
dIPCh| or orret hane and rret hanol at O_OC was treated

: 2P g o

th

M\zﬁﬁ-iﬁ’i'ié' 0 m‘o@hﬂﬁ?&%ﬂe) Sti rr ed at O OC for 3
0

m10 roomtenperature, diluted with 1.0

N sodi um fydroxi de and extracfed wi tl\n) d| chl or.onet hane. O

The c exus@nt s wer exdeted over T and o

esi due Yt ied by 5
fatogrephy (sildoaca, 0- 5%ethyl '

acetate in hexanes) to provide 4.72 g (89% of nethyl

4- br ono- 2- net hyl benzoate as a colorless oil. M5 (El)

mz 228 [M+.NH,Step 2 : Methyl

4- br ono- 2- (br ononet hyl) benzate A soI ution nmet hyl

4- br opm<"2~et hyl benzoat e ( | nBAbbon

t et rachtorde—was treat vvim /Nbgoenosum_m_m_de

(0.93 g, 5.2 mmol) apd BENZO | r oxi depdf(Owfadrig, 2. 2

mol ), heated at 85 0C for 5 h, cooled to geem

tenperature and filtered. The filtercake was washed

wi t h net hyl ene cgl or| de. The conbined filtrates were

concentr at ed 4{ The resi due was purlfl@d by

| SCO Conbi Fl (r|\) mmtograh (silic 0

acet at e~ ™ affo 9 g (74 ofmr{h_}w
4- br onp (brom)mst hyl ) benzoatrel as ; I O'rlm

Vs (BF) ™z 308 [M+. Step 3 : ferf-l
4 (5- brono- 1- oxoi soi ndol i n- 2- yl)rﬂperldl ne- 1- car boxyl a
te A mxture of methyl 4-brono-2-(brononethyl)benzoate

% Stert 12 psnft PR e bRt 1 40 o 7.0 mmol)

and di iAs epsmgmgloanioned-bromo-2-methylbenzoic acid (4.98 g, 23 mmol) in

dichloromethane and methanol at 0 °C was treated with a solution of trimethylsilyl-
diazomethane (11.6 ml, 2.0 M solution in hexane), stirred at 0 °C for 3 h, allowed to
warm to room temperature, diluted with 1.0 N sodium hydroxide and extracted with
dichloromethane. The combined extracts were dried over Na,SO, and concentrated
in vacuo. The residue was purified by ISCO CombiFlash® chromatography (silica, O-
5% ethyl acetate in hexanes) to provide 4.72 g (89%) of methyl 4-bromo-2-
methylbenzoate as a colorless oil. MS (El) m/z 228 [M]"..
Step 2: Methyl 4-bromo-2-(bromomethyl)benzoate

A solution of methyl 4-bromo-2-methylbenzoate (1.0 g, 4.3 mmol) in carbon
tetrachloride was treated with N-bromosuccinimide (0.93 g, 5.2 mmol) and benzoyl
peroxide (0.53 g, 2.2 mmol), heated at 85 °C for 5 h, cooled to room temperature and
filtered. The filtercake was washed with methylene chloride. The combined filtrates
were concentrated in vacuo. The residue was purified by ISCO CombiFlash®
chromatography (silica, 0-5% ethyl acetate in hexanes) to afford 1.59 g (74%) of
methyl 4-bromo-2-(bromomethyl)benzoate as a light yellow oil. MS (EI) m/z 308 [M]".
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(2.0 mM_, 11.98 mml) in nethanol was heated at 65 0C

for 18 hours, cooled to roomtenperature, diluted with
woreiobpbamne chl ori de, washed w th aqueous hydr oR¢II/082008/075942

acid, dried (sodiumsulfate) and concentrated in

vacuo. The residue was purified by | SCO Conbi Fl ash(r)

chromat ography (silica, 0-75%ethyl acetate in

hexanes) to afford 1.0 (53% of tert-butyl

45tep B arbButyd ddiSduoment fonoizoindobinpylripaddine-1-carboxylate

ﬁf{agbg)g()él ﬁﬁ)@ur@%fﬂ“ﬂm&dt@bwd 8. (br@%o”e?nﬂ- OnRate M8 54.7 mmol),

41grbyty- ‘b?wm@ﬁwn)% Ticaskoicts rﬁaépugn mnmfib peq idisersomylamine
(%grnﬁ_?)wlg%trﬁnﬁ(ﬁr?hﬁmc?ggl \%if']g%t%d B%yl’% for 18 hours, cooled to room

onp- 1- oxoi sol ndol'1 n
c &amyzecgtiued, edili@®dOwWgh RetBylem®e | chlcaidd, Waspma\b’renamus hydrochloric

b%anbr?e gglugn %Jlfaﬁa) 9nd %o&céﬁ%le)d lh a(d;uéjxﬁ%ere% du%QNaOs%urlﬂed by
dll$¢ﬂ)o®ot’nb|§(a‘8h® dlromlaiqglmm;yh(smea paldlacthyacktate (r8%exanes) to

) o Ly AN
maed g vy ey R U IcaL OB B fbifkon:ahpiperidine-1-
r oanokatpexsat winite sotid, hp 11781180 °ChIk/I6L(§B) an/zpa% oiMaet] t e
The filtrat th h

eRi9Factioa werbeaMEnapga AR R e BRIl e iyl prcine -

\Neaﬂoaxgractentrat ed in vacuo. The residue was purified

by IS Fl ash t h l. |

0? 10% Pt RAMPY 01 AeEBhBhe: AR-ERe: 1ok adf iz pigeridine-1-

hgdtoxylate)(09ay, al. Bmmrdolﬁ)a&l_ﬁ‘rg:y@&ﬁ%]z@fe bdrenit iatidg1.4 g, 9.1 mmol) in

Hﬁg&’o“ndbﬁ'@ B 528 BEAET it dichi&rBoisfiRb-tBl Bnokbhing)-bflatium (1) (89
dgomom2m|(nB|)p@btadsunm4cayH>aria$@(m@ 1817 5mm£|) beng et tHdatedl at 90°C

ochloride A solution of tert-b
h- QPRI BiReR) It§mRerglust apd Higseq H“‘?U%h 3 pacher elifenelhe filtrate

- \Afé@@?l@i@d' alite 100 sShuds hydirddGdd"BRY JextrBctdll GithoBiRABE M ®ane.  The
at roomtenperature was treated with trifl uoroacetjc

aEPAPingd pxirycts werg carrenirated dveether Bt (Rsdyeowas phrified by ISCO
didoHioFdaMa Bhﬂoma%@&@ &Nes odi, mﬂd%dﬁémam i@&hloromethane with

extracted with net gl ene chloride. The extracts were

cBrb smoR KMy pdde)sioartinrd siPT ot 8%k OF dhr Jfie rogmagund as a
| Bolsaedil, The Esshdumsnem punified by | SCO

Corrbl FI ash(r) chr.omat og (sili el, 0-10%
4- (1-oxo0-2- (Plperldln-4-yI§)|somdoI|n-5-yl)benzon|tr|Ie hydrochloride

A solution of tert-butyl 4-(5-(4-cyanophenyl)-1-oxoisoindolin-2-yl)piperidine-1-
carboxylate (0.32 g, 0.76 mmol) in dichloromethane at room temperature was
treated with trifluoroacetic acid (4 mL), stirred at room temperature for 3 h, diluted
with in excess 1N sodium hydroxide and extracted with methylene chloride. The
extracts were combined, dried over sodium sulfate and concentrated in vacuo. The
residue was purified by ISCO CombiFlash® chromatography (silica gel, 0-10%
methanol in dichloromethane with 0.5% ammonium hydroxide) to afford 0.22 g
(100%) of the free amine of the title compound as a colorless oil. The oil was
dissolved in ethanol, treated with ethereal HCI, stirred for 10 min. and concentrated

to dryness to afford the title compound as a white solid, mp 105-106 °C; identified by
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nmet hanol in dichl oronethane with 0.5% amoni um

hydroxide) to afford 0.22 g (100% of the free am ne
w@poovlass1titl e conpound as a col orless oil. TheP@I/US188075942

di ssolved in ethanol, treated with ethereal HC,

stirred for 10 mn. and concentrated to dryness to

afford the title conpound as a white solid, np 105-106

0C, identified byNVR and nass spectral ana ses. M5
( HMR ANg NE6 spectrReBalyses. cMSH(EP) CroPASRRBIER S-H;ak?d for CxH19N30

31841 | L 318. 1602.
SXAPLE S R (T ol o - b
-et hyl pi peridin-4-yl)-1 -oxo-2, 3 di hydro-1

H-i soi ndol - 5- yl | benzoni t igyagqpelrgchl ori de A sol ution

eg{(gﬁgn% |tr|?% ﬂ,ﬁdﬁg'&ngen rret hanol at roomtenperature
(1.0mM_), sodium
cyanobor ohydri de (18 ng, O. 28 nmol ) and acetic acid

(27 M _, 0.47 gmol ), stir q)%AgtNagﬁgm tenperature
over ni ght .~gQué€nc with 1. odi um hydr oxi de, ©

di | ut ed r ARd ext&ﬁ%th di chl orow
The ¢ vvere onj ned gngd, concentr at '
%1 due was purified by | SCO Conbi Fl
chromat ography (silica gel, 0-10% netRgno
di chl oronet hane wi t h 0. 5% ammni um hydr oxi de) to

afford 60 mr:l (96% the free am ne of the tit

conpoufd sgttien & N @é% Zdpipericg-yigoinggln éwé)%n%a“'ren(ﬁo mg,

eph@anemol)t iheabBEnvW throek &in@rattkel was tddte€ dornitidekde (1.0 mL),
mn. and concentrated to dryness to afford the title

c 8APBTNYaBsboRride (§% M 0-4fh Myl apzaertic 3afkidi li-dy47 mmol),
b¥t|r¢wa@r}90rﬁa%ﬁ1p%%ﬁrter 64/erﬁ|@ﬁ! yqi}%%ché\@v&tﬁpl? b) N”é@dl@’rﬁzhydromde

calcd fo 7574; found

( E@;téd [/mpq]atqr @gse@)actegggthld;l@@orogﬁmangygg hg pxtrgcts were combined
P%ﬁ@adoﬂhérﬁ%téﬁ ifdadnd.l TRS hesiRbPatddinhrifled loy- BCO CombiFlash®

- 0Xx0- 2, 3-di hydro-1 Hisoindol -5- ylIbenzonitrile

hgarOERaRRI sy @8lsdhi %l Imetnaiol s Amdigheemeiioee with 0.5%
degrdifA hdrolde) Rl frofPe@ At @@W)Q)Y't%gfréé@mﬁ*gsdg rtHf‘edtltIe compound

al dehyde or ketonhe, the corfpounds shown in

wep & olsrispnell Ahelol wen disspives syethamel atfrptedwih gﬁ@&aﬂ éﬂCl stirred

aRRl1YSA®: and concentrated to dryness to afford the title compound as a white solid,
mp 322-323 °C; identified by NMR and mass spectral analyses. MS (APPI) m/z 332;
HRMS: calcd for Co1H21N3O + H', 332.17574; found (ESI, [M+H]" Obs'd), 332.1760.

EXAMPLES 24-30
Preparation of 4-[2-(1-ethylpiperidin-4-yl)-1-ox0-2,3-dihydro-1H-isoindol-5-

yllbenzonitrile hydrochloride

o 1) (RNesCOor o=_R’
NaBH3;CN or NaBH(OAc);, HOAC ?
OO o,
_p1
O HCl 2)HCl O N@N R
NG O He
NC
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TABLE Ex. No. RL np C [ M+H 24 ethyl >300 346 25

propyl 300-302 360 26 cycl opropyl net hyl 309-310 372.2
wQ700epadiopent yl met hyl >300 400 28 cycl obutyl 3POI/ti82908/075942

372.2 29 cycl opentyl 270 dec 386.2 30 cycl ohexyl >300

400. 3 EXAMPLE 3 1 Preparation of

(/7?)-6- hvdroxy 2-(pyrrolidin-3-yl)-3,4-di hvdroi soqui no

lin-1 (2H) - one Step 1: (R)-tert-Buty\

3- ( 2- | olgings-erpartishy phensdmy | aiecedirey fessribed nie- Example 23 and

C@Frﬁb i g%@ o%'%?rélﬂal%é%ét 6r6\lét<13/net Wi é&ﬂBOLR{dQ%%G% €?n Table Iil were

describéd I n enpl oyl ng t
(RPtatf@ﬂtanldu(ﬂ%t'f@d berNtE’pwd maswwrﬂmy@@&yl ate (3 0
g, 16 mol), the title product of (R)-tert-butyl
3-(2-iodo-5-nethoxyphenethy|anino pyrrolidine-1-
carboxylate ( 1.66 g, 36% ained as a |ight
brown oil, [a]D 25 =4 (c = 1%OSQUTIO\| MeCOH) ; M5
(ES) mz 447.0 [M+ H +. Stegp o ( tert- Buty\

3- (6- met hoxy- 1- oxo- 3, 4-di h isaq<§E§FRh 2(1H) -
yl)pyrrolidine-1 -carbi é Si n E§entially t he
same procedure descr,jbe 3 of anple 1 and
enpl oying (R)-tert-butyl

3-(2-iodo-5- nethoxyphenethylan1no)pyrro||d|ne 1 -

car boxyl at eEx. No. 65 g. 3. 7RMmml). the mpiG pidtict of
(R -tert-butyl 3-(6-nethoxy-1-oxo-

3, 4- di hydr oi s#fqui nol i n- 2( ®thyl ) -yl ) pyrr a=30Ddi ne346

-carboxyl ate £0. 98 g, 779&D$@S obtaineds 390 360

26 cyclopropylmethyl 309-310 372.2

27 cyclopentylmethyl >300 400

28 cyclobutyl 320 dec 3722

29 cyclopentyl 270 dec  386.2

30 cyclohexyl >300 400.3
EXAMPLE 31

Preparation of (R)-6-hydroxy-2-(pyrrolidin-3-yl)-3.4-dihydroisoquinolin-1(2H)-

CNBOC
HoN'
Pd (Ph3P),Cly NBoc
CNBOC —_—
Et3N MeQO EtsN

o]
BBr; @ L NH
- . NY
HO

Step 1: (R)-tert-Butyl 3-(2-lodo-5-methoxyphenethylamino)pyrrolidine-1-

one

carboxylate.
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as a light brown oil, M5 (ES) mz 347.1 [M+ H +. Step
3 :
W@ 2aYAOS1HY dr oxy- 2- (pyrrolidin-3-yl) -3, 4-di hydr BCBHUSR0$1075942
lin-1(2H)-one. Using essentially the sane procedure
described in Step 4 of Exanple 1 and enpl oyi ng
(R -tert-butyl
3- (6- met hoxy- 1- oxo- 3, 4- di hydr oi soqui nol i n-2( 1H) -\E/I ) pyr
r ol i dsing esgentighy Kk §arae eoroeedoge gesqribgd ipityp 2 pleExample 1 and
PERMIngChe (B)1&t-BNIr £XMiifopyrrolidine-1-carboxylate (3.0 g, 16 mmol), th
p[??)\rbglnigdi e (@y{h s 3?4_ o I]] é)lyrrol ine-1-carboxylate |% 9one mmol), the

n- ol soqui nolin-1

E@Ef%gprgsium% cél%)-t@é-b@bfda 4friedosmathaiyrhensily lagingpyrrolidine-1-
- = 0, 1 1 bscd f — 40

P RlpRy e, b G5 hSshiedee SERLpriEL GRG0 4y fo = 1%

2SOLATHBN, MXBMPMS (ES)Pn/zgdr &tMonHBT (/?)-4-(2-(1

- byt yl hain-S ' : . L

59 VLY BB St 84 xo3 ¢ divdsoisoguinglin-2(1H)-

SyBpyrrolidiheyl-carbaxylate.

) | . Lidin. S o . Con g : :

SRS BBV bag Oiobedl PR 1P Sieh Y B QLSAME 1 ana

deswidybgd i n (Srep-Bitdf Ex3dipiceo-mathosyntlieogihgigmino)pyrrolidine-1-

?é?r{bggﬂétgﬂggé_g‘;‘%%prymol f Ithgi tir;[I_e,op_rg)/ﬁich_t gf Qﬁ)—tert-butyl 3-(6-methoxy-1-0xo-

diBHyd hydreisoulimaini241 4)-yI Bmrodidime(1-dartboxyigte 40.88 gndl %) wahebtained

title 2 1 .

c?éﬁglgﬁféjp\ggr%ﬁoﬁqléé%) @zzzy?éz'%['\wcf}]dxy- 3, 4- di hydr oi soqui

nStém3:1R) BHydroxy2-(pyrr2lidin-Byhe3, 4vdihydraipaquidolis-162H)-one.

| i . = - =, 19%. T :

CLEf, Sleggh) ey, el ALY 5P hiarlfe 1

4.e(mplayihgc Y R)-tdytrbytly o y3-t @ imiettiony-3-040)3,4-diny droisoauiB olin-2 @ H)-al)pyrro-

h )i4S ' ' -yl ) are. lsi sent i-al.l oy
t HEPELRERLIBN, T0 g8 % C2X) RERARSLS, W' BRoRACEE (TP o2
afyretigin-Gyylhg 4-dihydroisoquinolin-1(2H)-one (0.59 g, 91%) can be obtaianed as
(R :R:{1-cycl obutvyipyrrol i dinzg- -8iAwyd A3 fbi AN

df o“.vﬁ%eq%?'ﬁdyoﬂ“%- TO(] /5-%/ % one ( 6%7%}““3'6}%@“) {_' %Mg +alod for
t I1BE 168202 dith, @33 (1RB4 srdddnd (ESI, [M+H]+ Obs'd), 233.1288;
4-(2-(1-cycl obutyl pyrrolidin-3-

EXAMPLE 32
Preparation of (R)-4-(2-(1-cyclobutylpyrrolidin-3-yl)-1-0x0-1,2,3.4-tetrahydroiso-

quinolin-6-yloxy)benzoic acid

i =0 i —~O~<
J@é s J@é <
N N
HO NaBH(OAC)SHO K2C03

HOAc DMF
MeOH

0 0
O wor S 1,00
MeO NY — HO NS
EtOH-H,0
O @)

Step 1: (R)-2-(1-Cyclobutylpyrrolidin-3-yl)-6-hydroxy-3,4-dihydroisoquinolin-
1(2H)-one.
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yl)-1-oxo-1

, 2, 3, 4-tetrahydroi so- qui nol i n-6-yl oxy) benzoate (0.53
W@200983¢11as forned as a |light yellow oil. [a]BCRBS2008/075942

-14 (c = 1% SOLUTION, MeOH); M5 (ES) mz 421 . 1 [M+

H +. Step 3 :

(f?)-4-(2-(1-Cyclobutyl pyrrolidin-3-yl)-1-oxo-1, 2,3, 4-

t et rahydroi soqui nol i n- 6-yl oxy) benzoi ¢ acid. Using

ebsogt Pesanjalyhénes sameppiosediie ederegeed tedtem 5E>@érﬁj1aé1pie 1 and

aBFﬁ RIVRIOY 1 NGcRbutalBhdY! q V6.2 a4
f 1-cycl g%/ctylugyrrol i di 293-y|)( ) grOXy -(pyrrolidin-3-yl)-

Q&Xd@laoewﬂalnya@d)@oe cmﬂﬂom ﬁﬁaaniwy\e titleneerapaundoofs @r)-2-(1-
g t %
%&otﬁj 1 |g|>r) $9%uty}jpy &’iﬂfkﬂ %Eqw? in-1@2Hyone (12 g, 87%)
, Yas pnertaeed ahg glear SIqu[m]moF r29 blo d)%yscbleldflﬁl\b I\é&QPdi) Wi (ES) m/z
S white foam [a]D 25 = -15.0 (¢ = 1%
S%gﬁq%%HEb H); Ms (ES) mz 405.2 [M+ H +. EXAMPLE
3S$tqh2PRpdethy| d102-¢T-cy¢lobutylgyzrqlidin-3-yl)-1-o0x0-1,2,3,4-tetrahydroiso-
N S-ylH -oxo-1
%ﬁ@ TP.Ué Wrogﬁ/ ?I(E)JI)%OQUI nol i n- 6-yl oxy) - benzam de
hyksrngcmsantlalb/ tdwrpemaderocsdury dessebed am |sfen e o fiample 1 and

%91%%3/ a ﬁl?)e§ g’( Eﬁ&u&f?@%ﬂgﬁlf%ﬁG &gﬁ’mﬁﬁ'&]}/ hﬂ?g}gg\iumolm 1(2H)-

obtlal((hé@ aﬂdmmdk)ntheffltl@domyowmfdﬁ&}ﬁmi;4ff.irbébt3qu¢butylpyrrolld|n -3-

P PSR 05 "= s Winalt B sRppenalede 1455, B2y ap rormes

35s pwghbyelbweour oaip®™> 2 7146(: 2 1EXAURUEICS, Meoparsi(B8) ofiz 421.1
) ’_j]l] 2(2-(1 -cvcloDentvl Dvrrolidin-3-vDi -oxo-1
§ -t etrahvdroi so aui nol i n-6-vl oxv) benzoi c acid
Step 3: (R)-4-(2-(1-Cyclobutylpyrrolidin-3-yl)-1-0x0-1,2,3,4-tetrahydroiso-

quinolin-6-yloxy)benzoic acid.

Using essentially the same procedure described in Example 2 and employing (R)-
methyl 4-(2-(1-cyclobutylpyrrolidin-3-yl)-1-ox0-1,2,3,4-tetrahydroiso-quinolin-6-yloxy)-
benzoate (0.53 g, 1.3 mmol), the title compound of (R)-4-(2-(1-cyclobutylpyrrolidin-3-
yh-1-0x0-1,2,3,4-tetrahydroisoquinolin-6-yloxy)benzoic acid was formed as a white
foam, [o]p®® =-15.0° (¢ = 1% SOLUTION, MeOH); MS (ES) m/z 405.2 [M + HJ".

EXAMPLE 33-35
Preparation of (R)-4-(2-(1-cyclobutylpyrrolidin-3-yl)-1-0x0-1,2,3,4-tetrahydro-

isoquinolin-6-yloxy)-benzamide hydrochloride compounds

Fo O = o oy O

3. HCI

Using essentially the same procedure described in Example 3 and employing the
desired amines, the compounds shown in Table IV were obtained and identified by
NMR and mass spectral analyses.

TABLE IV
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Step 1: (/?)-2-(1 -Cyclopentyl pyrrolidin-S-ylJ-

g- hydr oxy- S*- di hydr oi soqui nol i n- 1(2H)-one. Using
we@s®ensdial |y t he same procedure described in sPEpUS2008/075942
Exanple 1 and enploying the desired cycl opentanone and

(R) - 6- hydroxy-2-(pyrrolidin-3-yl)-3,4-

di hydroi soquinolin-1 (2H)-one (0.98 g, 2.3 mol ), the
title conpound of (/7?)-2-(1-

cycl opentyl pyrrolidin-3-yl)-6-hydro )4;ﬁihydroisoqu
inolin-1(2H)-one (0.47 g, 67% Szgpar d as a clear
oil. [a]D 25 = -26 c =1%S MeOH); M5 (ES)
mz 299.1 [M+ H +. Step tily |

4-(2-(1- cyclopent)ﬂ\m rr -yI) 1 -oxo0-1,2,3,4-

t et rahydr oi so- qui nolg n-6=¥y! oxy) benzoat e. Uslng
essentially the sane procedure descri bed |n step 6 of
Exanpl e 1 aka. Napl o ng R mp °C [a]p®®  [M+H]
(/7?)-2-(1-tyctopentytpyrrofrdinm-3-yt)-6-hydroxy-3;4-di
hydr oi soqui nok4 n- 1&?/ “the pe é% 4 9. 346 nmpsy 4 the
title conpound of ( ?11 i %%

cycl opent yl py84 ol i diftn- 3€ly) - 116%354, 2, 324-t et 4%%” 0| S
0- qui nol i n- 6- y4 oxy) e (O g, 47% was

as a |light ye %ow orb?%ffbg]%D 25 ciél%]8 (c{z 1%%(93UTI ON,
MeOH); M5 (ES) mz 435.1 [M+ H +. Step 3 :

(f?)-4-(2-(1 -Cycl opentyl @MM’A’L@F@ S-ylJ-i -oxo-1

2 3 4 tetrahydr0|squ|no xy)ben20|c aci d.

3.4-tetrahydro-

olf 80 &IJ]&&R) methyl 4-(2-(1
-o>-yOi -oxo-1
2 3, 4- tetrahydr0|so qui nol i n-6- yl oxy)-benzoate (0.29
g, 0. 67 rmDI t|tIe conpound of (R)-4-(2x(1o

cycl openfyl yrmml - 3-yl) 0 o-
, 2, 3 & N“ah§dr oi"sQqui no)l@:ﬁizl 0 y\sz c_aci o'

( MaALS form@\g olid, np 170,<é53 0C,
[aD25 -80(%05:_'1 DMF
e

vy o™ O by oy PO

Step 1: (R)-2-(1-Cyclopentylpyrrolidin-3-yl)-6-hydroxy-3,4-dihydroisoquinolin-
1(2H)-one.

Using essentially the same procedure described in step 5 of Example 1 and

employing the desired cyclopentanone and (R)-6-hydroxy-2-(pyrrolidin-3-yl)-3,4-
dihydroisoquinolin-1(2H)-one (0.98 g, 2.3 mmol), the title compound of (R)-2-(1-
cyclopentylpyrrolidin-3-yl)-6-hydroxy-3,4-dihydroisoquinolin-1(2H)-one (0.47 g, 67%)
was prepared as a clear oil. [a]p® =-26 ° (¢ = 1% SOLUTION, MeOH); MS (ES) m/z
299.1 [M + H]".

Step 2: (R)-methyl 4-(2-(1-cyclopentylpyrrolidin-3-yl)-1-ox0-1,2,3,4-

tetrahydroiso-quinolin-6-yloxy)benzoate.
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SOLUTI ON, MeOH); HRMS: cal cd for C25H28N20O4 + H+, 421
.21218; found (ESI, [MtH + Qobs'd), 421 .21 18. EXAMPLE
W@700303¢@1epar ati on of (/?)-4-(2-(1 PCT/US2008/075942

- Cvcl opentyl pyrrolidin-S-vDi -oxo-1
, 2, 3, 4-tetrahydroi soqui nol i n- 6-yl oxy) - benzam de
hydrochl ori de conpounds Using essentially the sanme

procedure described in Exanple 3 and enpl oyi ng the
dé@lngeaswﬁlaib/s thet gameoniesedids aersiibed n Tien & vf vieegiple 1 and

anal y@ﬁ% and Rg%stwfyblﬁgeﬁ%pgg@dﬁmjy L Srg/déﬁ&%m_ élhydrousoqumohn_
rréfW’rOHEZSO 224 g 20-6439mel)3ghe| & mypormg(gj.n]jgo‘_)f PR IZD@ELVQ 4-(2-(1-

3%d NFgfern%JI%ﬁ%ﬁdlﬁ -19%04 24’% 8-t tra]wé?&;%o%dn%?m'd"yl%nzoate

repara i on of ”e
@@2 Qpéiitey Mg fouhéd s -2Sighit Mellcw(od 1[a]o™ = -8 ° (¢ = 1% SOLUTION,

+| n- 6-yl
i ﬁ@b&%&géﬁéﬂégé’??mate To a solution of
( Srep (i 3cyclBpéf2-{1-pyclopentyipyr®lidin-3-yl)-1-0x0-1,2,3,4-tetrahydroiso-
X, qui nolin- 1(2H)-one (0.33 g, 1.
qnyﬁ@)@}ﬁéﬁ%ﬁﬁaﬂﬁ'ﬁg&% iloride (20 m.) at -15 OC was
adiguhgt esseolialiy rtberstmarwecaduom idesaibhg dn ikdemp®. 2&nd employing (R)-

2n§et ) ﬁ‘g? G{ %yc&adbﬁ ﬁr#&ﬁ%fﬁt%oﬁg '&e-ﬂ 223{6&5%y%1rggs132&inonn-6-

reac on m
hyloxy)erengaatei t(D&fed). b&tbieemmobt hweentélecmomnoued amfl (R)-4-(2-(1-

i

c(ﬂrm R dvay cjamed hsyee vbitevesolid dmipe 8i7¢-$ 631 i°Gm[slaf’f at-8)0° (¢ = 1%

PR Yy SRS Rl ey A ot bty & una @Sl

Q‘VIH—IbaObﬁ);L@%ﬁ’e’tahanol in dichloronethane plus 0.5 %
ammnl um hydroxide) to afford 0.22 g (46% of
(R)-2-(1-

EXAMPLE 37-39
Preparation of (R)-4-(2-(1-Cyclopentylpyrrolidin-3-yl)-1-0x0-1,2,3.4-tetrahydro-

isoquinolin-6-yloxy)-benzamide hydrochloride compounds

Sy oy PO ey PO

3. HCI

Using essentially the same procedure described in Example 3 and employing the
desired amines, the compounds shown in Table V were obtained and identified by

NMR and mass spectral analyses.

TABLE V

O

o)
N
0
‘HCI
R~N
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cycl opentyl pyrrolidin-3-yl)-1-o0xo-1, 2,3, 4-tetrahydrois
oqui nolin-6-yl trifluoronethane sulfonate as a

W@ 000108@ass oil. [a]D 25 = -6 (¢ = 1% SOLUTI ON, POETBEH008/075942

M5 (ES) mlz 433.1 [M+ H +. EXAMPLE 41-43 Preparation
of (/?)-4-(2-(1 -cvclopentyl pyrrolidin-S-vDi -oxo-1
, 2, 3, 4-tetrahvdroi soqui nolin- 6-yl)-benzan de

hydr ochl ori de conpoundsTo a ssol uti on of
(R)-2-(1-cyekoRgnt yRpYT r i di nindopl ) - Jo@eo- 1 e, 4-

t et rahydr oi te (
1 eq) and the_desired boronic _acids (2.0 eq)

di oxane (10 nﬁ at 80 deelhls 2ered? 20 4342
tetrakistriphgayl ph@ﬁphleﬂﬁll pahtadym (0124(0 OMEg) ,

sodi um carbonate (2.5 g%@and water (2.Q nmL). The
reaction nixttde waYREEIEd at '@ oc f o¥d0. 5 ﬁ74%ool ed
to room t emegisafutiteinansofi | tered through a pad of
celite. The filtrate was diluted with 1N sodi um

hydr oxi de and extracted w th dichl oronet hane. The
conbi ned extracts were COEXAMPIER 8¢l i n vacuo. The

resi due .was purlfled b|y | SCO Conbj. Fl_ash T )
cﬁm&iﬂ%&ag#_k_%m,a_geum@ 041,2,3.4-tetrahydroiso-

digGiiH Wh g 1Rt thiAne rothéthaleSIfcHA@®NT UM hydr oxi de). The
corrpoundsshovvn In Table VI were obtai ned and

i dent i f| ey b rrass spectral seﬁ A@
3 l\[\‘a 4 1 H y >M 24 8 2

Ex. No .
42 >200 - 33 43 %b(i p§’p§/o|' ¢ >7J00 -33 458.2
Pr epar ati on of

19%SolUti®dn i n met hani o
(/7) 4-(2-(1 -cvcl obutyl pyrroIFdln S-vDi -oxo-1

8r og%vtggrnlr%h(ﬁggg(aso :éé(%% gIByriQI%kryé)g/l)- -ertyfroxyqie4 dihydroisoquinolin-
M-V)Gﬂmut WL3Byg.r ONi lﬂm’G)Jr)SﬂMhdthyleﬂ@)Cﬁbilde (20 mL) at -15 °C was addd
' %rifcﬁugr_otmetthraarl}g q o%llcse?n lf/'drrl] e {0 48 mL, 2.8 mmol) and triethylamine (0.38 mL,
2.7 mmol). The reaction mixture was allowed to stir at -10 °C for 2 h, then partitioned
between methylene chloride and aqueous sodium bicarbonate. The aqueous layer
was extracted with methylene chloride (3 x 50 mL), the combined organic layers
were dried (sodium sulfate), the solvent was removed in vacuo and the residue was
purified by by ISCO CombiFlash® chromatography (silica, 0-10% methanol in
dichloromethane plus 0.5 % ammonium hydroxide) to afford 0.22 g (46%) of (R)-2-(1-
cyclopentylpyrrolidin-3-yl)-1-oxo-1,2,3,4-tetrahydroisoquinolin-6-yl  trifluoromethane-
sulfonate as a colorless oil. [a]p®® = -6° (¢ = 1% SOLUTION, MeOH); MS (ES) m/z
433.1 [M + H]".

EXAMPLE 41-43
Preparation of (R)-4-(2-(1-cyclopentylpyrrolidin-3-yl)-1-ox0-1,2,3.4-tetrahydro-

isoquinolin-6-yl)-benzamide hydrochloride compounds
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6-yl trifluoronethanesul fonate. To a sol ution of
(/~™-(i-Cyclobutyl pyrrolidin-S-yoO
W@200988axy - S*- di hydr oi soqui nolin- 1(2H)-one (OPQBUS2008/075942
0.87 mmol) in methylene chloride (20 m.) at 0 OC was
addd Nphenyl trifl uoronet hanesul fonimde (0.46 g, 1.3
mol ) and triethylamne (0.18 ml _, 1.3 mmol). The
reaction mcture was allowed to stir at room
t enperature gver ht ~_The reaction m xture was®
partitioned Het H\@vyRéﬁ@%l ori de and watets,
ageeQs er Mas” ext Fact ed—with et hyl ene oride (3
X ROSH~ he conbi ned ofdfnPe | afer s
su% e), the solvent washfEfbve _iNg_vacso and t he
re§i due was purified by by 'Sco anI ash(r)
chromat ography (silica, 0-10% nethanol in
di chl oforretaharssofutiors 006 YRR Fdydispbntdipexolide)-34/0-1-oxo-1,2,3,4-
} rd 0. 30

ah§dr€Towg? &%@‘r@wrpmeﬂmnﬁs%myﬁ &1 e%)xgndlthe desired boronic

amas 42 0ed¢d)abh ydigx@ine qq0imio) 4ne® gl was added tetraklstrlphenylphosph|ne

t Fi | uor ?@E@ggﬁr%%ows %@\’g' Le rfﬂé)\é/nlﬁgéaé rTLf)A The reaction

"'hﬁxtur%t ﬁﬁs %eated at 90 °C for 0.5 h, cooled to room temperature and filtered
(17?)- 1- Cycl obut yl p%'rrol i di n- 3- -1-oxo0-1

&rﬁlzmyarreﬁq sbétltol The Malg yapeiisisn o ﬂ%ﬁe@wmow%@ﬂde and

C@Wﬁ/rth Hﬁhl@ﬁ)n‘i‘éﬁ% "ﬁ{e dorhbife B SiRcR WERFYhEentrated in vacuo.
described in Exanple 4 and enpl oyi ng the desired
bdPeAeSiduR Was pé_lﬁaed by ISCO ComblF ash® chromatography (silica gel, 0-10%

( R)e‘tt?an@ihr?)b%hﬂﬁé’rh%ihﬁﬁé rvﬂlh‘ di5% 3mthonidm- ByRodide)2 The4compounds

t et rahydr oi soqui nol i n-6-yl trifluoronet hanesulfonate,
ﬁ@o"&'pr-EﬂWﬁj\é' @W@\%’Wrﬂﬁdﬁm igenified by NMR Bpd masg saeiral analyses.
|dent|f| ed by NVR and mass spectral anal yses. TABLE

VIIEx. No. RRL R' np CNDZS*él\/HrH] 44 H nethyl H

263- 265 -35 404. 2333 45 H 268-272 -33 418. 2492

46 Me Me H 2 11-212 -33 418. 2492047@/ \gilldne H

215-217 -23 444.2640 O
G
RN

(0]

Ex.No. R R’ mp °C [a]o®  [M+H]
41 H methyl >240 -24 418.2
42 H  ethyl >200 -33 432.2
43 pyrrolidne >200 -33 458.2

1% solution in methaniol

EXAMPLE 44-49
Preparation of (R)-4-(2-(1-cyclobutylpyrrolidin-3-yl)-1-ox0-1.2,3,4-tetrahydro-

isoquinolin-6-yl)-benzamide hydrochloride compounds
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48 pyrrolidne 3-F 235-236 -25 462. 2551 49 pyrrolidne

3-Cl 198-200 -24 478.2258 * 1% sol ution in nethani ol
WE2@a0ba160- 51 Preparatio of ( - PCT/US2008/075942

-d-cvcl obutyl pyrrolidin-S-vD G fsubstituted

phenyl)-3,4 - di hydro-isoquinolin-1(2 H)-one

hydr ochl ori des. Using essentially the sane procedure

described in Exanple 4 1 and enpl oyi ng the deS| red

boroni ¢ aci dg an Q
(R)-2-(1- c|bu® li din-3-y =~
t et rahyd Soglli nol i n-6- ybNRfr i f | uope suI f onat e,

t he cpgpourAdsshown in Tapte Vil F ré)o Farrfed and

i dentified by NVR and hi §iNresol ut Foif mass spectral

anal yses. Table VII1 Ex. No. Rl R2 nmp C [a] 025* [ M+H|
50 HH > R ©Hy,36 347.2122 5 1 H 4-F 231-233 - 26.

365. 202?75‘;/@%\1%/&3 H 203- 205 26 ¢ 2649 53 CONHWe F

f oam R227462. 2561 * 1% sohyut) on. rr@anol Exanpl e 54
Pr epar at-on..of R!
(17?) - Zpdypy; ol i gi n-
- car bcmnéb())phenyl,{l)
St ep 1dioxgre?) - R
- Benzyl - L/ - (2-i 0dO- 5- met hoxyphenet hyl ) pyrrolidin-3-am

t%t?PUi @-2@5@&%%@ ﬁﬁdﬁﬁg-&l)pf-gﬁﬁ-qlf§,4ggt§§wc}98%ohninolin-

( By tritheoropigblyanesiuifdnate3- ani ne (2.3 g, 13.2 mmol), the

t 'TBL% sglhggryg i g gﬁeneylé% I Ilgipr?r, gll) 6J1ydrq°;<y -3.4- dlhy?rojm_oquinolin-

. 3H);0n850P25v@ 0. &bh&moi)enh rasthglehe ghtoribe ¢ nhi) Iai 0[&] Was addd N-
phenyltrifluoromethanesulfonimide (0.46 g, 1.3 mmol) and triethylamine (0.18 mL, 1.3

4-) di hydro-isoquinolin-1(2 H) -one

mmol). The reaction micture was allowed to stir at room temperature overnight. The
reaction mixture was partitioned between methylene chloride and water. The
aqueous layer was extracted with methylene chloride (3 x 50 mL), the combined
organic layers dried (sodium sulfate), the solvent was removed in vacuo and the
residue was purified by by ISCO CombiFlash® chromatography (silica, 0-10%
methanol in dichloromethane plus 0.5 % ammonium hydroxide) to afford 0.30 g
(82%) of (R)-2-(1-Cyclobutylpyrrolidin-3-yl)-1-ox0-1,2,3,4-tetrahydroisoquinolin-6-yl
trifluoromethanesulfonate as a white foam; [a]p® = -6 ° (¢ = 1% SOLUTION, MeOH);
MS (ES) m/z 419.1 [M + HI".

Step 2: (R)-4-(2-(1-Cyclobutylpyrrolidin-3-yl)-1-0x0-1,2,3,4-tetrahydro-isoqui-
nolin-6-yl)-benzamide hydrochloride compounds.

Using essentially the same procedure described in Example 41 and employing the
desired boronic acids and (R)-2-(1-cyclobutylpyrrolidin-3-yl)-1-oxo-1,2,3,4-
tetrahydroisoquinolin-6-yl trifluoromethanesulfonate, the compounds shown in Table

VII were obtained and identified by NMR and mass spectral analyses.

TABLE VI
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25 =-3 M5 (ES) mz 437.0 [M+ H +. Step 2 :
(/?)-2-(1-Benzyl pyrrolidin-3-yl)-6-nmethoxy-3, 4-di hydro
W0 s@gosaot i n- 1(2H) - one. Usi ng essentially t he BENES2008/075942
procedure described in Step 3 of Exanple 1 and
enpl oyi ng (R)-1-benzyl -
L/ - (2-iodo-5-nmet hoxyphenet hyl ) pyrrolidi n-3-am ne (
1.34 g, 3.1 mol), the title product of
(R -2-(1-benzyl pyrrolidin-3-yl)- n@\p 34-
di hydr oi soqui nolin-1 (2H) 0
D 25= -13 c = 1%

obtained as a |light br 0]
SOLUTI ON, MeOH) ; (%S)|n?‘ 3575 [M HCH +. Step 3 :

(f?)-2-(1
- Benzyl pyrrolidin- 3 ylo) - 6- hydr oxy- 3, 4- di hydr oi soqui nol
in-1 (2H)- one. Using essentially the sane procedure
descr EbeNio.i n StRp 4 ofR'ExanpR& 1 andpé@pl o\ah& [M+H]
(R) -2=¢
-benzyl rrolidin-3-yl et hoxy- 3c4-gdi hydroi soq
in-1 ( - oneq_(lz 72%e}hyg 1 mml) %ﬁ%&%l tl egépr odﬁd():{%?’?’
of (R)-45 (1-benzyl pyre’tb;kh di n-t8- yl ) 268-By2ir oxy33 418.2492
3, 4-di hydroi so inoI| 1(2H) ne ( , 83 ca
obt ai an%% as a ite am [a’_TD 25%11-1%%9 :1@10/ 21@5492
SC]_UTI @GN, MeOH) pyrtdiRise ( ES) mitr 323215387 | M +2H] +. 444.2¢40
4 . 2-(1 yrroli 3- 0X0
, 2, 3 4- K?et rahyd?ﬁgl S}Ojé(gl nol i nngn %&é 236~ %28 462.2551
trifluoctmet hanegulifiomat e. T&bCh soﬂ% RO of -24 478.2258
(R -2 i di n-3-yl)-6-hydroxy-3, 4-di hydr oi
soqugi%r{gcffld&%?]zl%{?%mgn%l (0.1 1 g, 0.34 mmol ) in

nmet hyl ene chloride (20 nL) at 0 0OC was addd
Nphenyl trifl uor omet hanes ;a | 5(3e51(0 18 g, 0.5 mmol)
andtrlethylamne(o 07 nt5 . The reaction

a

YR a1 F35h LA T r?r'tloned

The aqueous

Iayer was extéac vvlth nmet hyl ene chloride (3 ® 5 N
t he corrb ne 'c lAepers, were dried WM \O
suI Eatce) Iven s removed in vacuo
Pd(PhsP)4
Na2CO3
dioxane R?

R1

Using essentially the same procedure described in Example 41 and employing the
desired boronic acids and (R)-2-(1-cyclobutylpyrrolidin-3-yl)-1-oxo-1,2,3,4-
tetrahydroisoquinolin-6-yl trifluoromethanesulfonate, the compounds shown in Table

VIl were obtained and identified by NMR and high resolution mass spectral

analyses.
Table Viil
Ex. No. R’ R? mp °C [0]® [M+H]
50 H H > 255 °C -36 347.2122
51 H 4-F 231-233 -26.  365.2027
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the residue was purified by by |1 SCO Conbi Fl ash(r)
chromat ography (silica, 0-10% nethanol in
walt@bbsaionet hane plus 0.5 % anmoni um hydr oxi deRCT/GS2008/075942
afford 0.13 g (84% of
(R -2-(1-benzyl pyrrolidin-3-yl)-1 -oxo-1
, 2, 3, 4-tetrahydroi soqui nol i n-6-yl
trifluoromet hane-sul fonateas a col orl ess oil . [a] D 25

= -4 (¥ = 19CShikieoN, MedH); V5208895 i z 485, 1 442649

H +. Stgp 5 déj weé- (1 m,. 22 462.2561
- Benzyl pyrrolidin-3-yl )-6-(4-(pyrrocf I di ne-1
-car boﬁ%ﬁpmmin)met,hanoldi hydr oi soqui nolin-1(2/-/)-one
Usi ng essentially the sane procedure described in
Exanple 4 1 and enpl oyi ng 4-
(pyrrolldlne|-carbonyl)prmmmlﬂ.r_&nc acid (1.2 g,

i (R rp é -1 éaﬁﬂ&nvﬂ)phenvl) 3.4-

tdlﬂi@mmmwm_meate( 1.3 g, 27mrm|) t he

desi red product of wnp,

(R -2-(1- benzylpyrroll\/&nSyI) 6- (4-
(pyrrolidjng-1-car bonyky phenyl) - di hyel 0i soqig nol i n
-1(2H) .2 g—92% Ws&»@fw& NBght qu
f 0aMuedEES ~ai z [ MM H| +. 355- 258 0C  NB {thP 2

n z 480.2: HRVE: caled for c3| H33N3OR2 + H+,
480. 26455; found (ESI, [M+H + Cbs'd), 480.2644. Step 6

(/?)-2-(Ryrr d|n3yl) 6-(4-(p rr dlnel
- car bon en | N=8 48edi hydr oi '1(Tg[tnl)h-one A

sol uti
(/ ?)Mel” nzyl pyrrolidin-3%I7Y- 6" (4-(pyrroEI I di ne-1-c
ar bonyl ) phenyl ) - 3, 4- di hydr oi soqui nolin-1 (2H)-one (

1.05 g, 2.2 mmol) ¢y et hanol at room tenperature was
treated with Pd-C 0/ 20 g) and anmmory urrbt)\ormate

(0.69 g, 011 ). reaction m xture lvas headned at
85 0C s @BOI ed to roomt en'per reNand

filte he filtedeake Aed et hanol and

t H& corrbl ned filtr&de£3s wer | & rat ed in vacuo. The

chromat ogr aphy (silica, O- 10%fret hanol / di chl or omet hane
pl us 0. 5% ammoni um hydroxi de) te~provide the title
conpound 0.56 g (66% as_a W ri\rt fbam [a] D

Pd-C 10%

ammonium formate C\ O

@)

Step 1: (R)-1-Benzyl-N-(2-iodo-5-methoxyphenethyl)pyrrolidin-3-amine.

Using essentially the same procedure described in Step 2 of Example 1 and
employing the (R)-1-benzylpyrrolidin-3-amine (2.3 g, 13.2 mmol), the title product of
(R)-1-benzyl-N-(2-iodo-5-methoxyphenethyl)pyrrolidin-3-amine (1.34 g, 35%) was
obtained as a light brown oil, [a]p? = -3 °© MS (ES) m/z 437.0 [M + HJ".

Step 2: (R)-2-(1-Benzylpyrrolidin-3-yl)-6-methoxy-3,4-dihydroisoquinolin-1(2H)-

one.
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25 = -15 (c = 1% SOLUTION, MeOH); HRMS: cal cd for

C24H27N32 + H+, 390.21760; found (ESI, [MtH] +
w@2000/08h117 390. 2176; Exanpl e 55-62 Preparati on BET/US2008/075942

(/?)-4-(2-(1 -substituted-pyrrolidin-3-yl)-1 -oxo-1

, 2,3, 4-tetrahydroi soqui nolin- 6-yl)-benzam de

hydrochl ori de conpounds . Using essentially the sanme

procedure described in Exanple 23 and enpl oying the

d&singeasseintellyy the samrepropaedure ndeseabgsbimdder iowh Exgmple 1 and

T@mpﬁ) g RI-§-bRRERIND -|o ana‘%ﬁ&é@t‘bﬁ&h)ﬁ)ﬁy%ﬁ@dﬂnﬂhgﬁ 34 g,

resol Utl on SS specC

mg-1C Majob. 2the [tilteH)] prgczwqt/e of 2 §0)-2-45bayy Py 3 aliphs 31yl )f-methoxy-3,4-

TL R e e

Cy‘[S operty BoRURMON,288089DIS- (B8) 4723208 IMEOH] .

Steh 33 %//F%)g %«an :réggiiﬁ-gyl)%%yéd'“ lgﬁ-:tliihydroisoquinolin-1(2H)-
tbnephen 2-yl met hyl 249-250 -69 486.2212 * 1% sol ution
Pr epar a

[ h , I

I_ @Sﬁ;ﬁ%%ﬁg?ll%lﬂﬁf)ggevp) prgc? rt(a p(éﬁ Bﬁ)?Jdl iy ét%p 4 of Example 1 and
- eaplyimgDp h ER)y2-] +béhz4lpgtrblidii-81yH) ety miethok y3:41diRy dpisoaenolin-1(2H)-
S : : -

TORR 77 9 A Aol e RS S RER K PRV 22 vdrony

n@,4ulsihyryoisesqamdlined (RA)-driee (S trg, B3%L echnr ke distsianed@d a white foam,

S| g2 & o BRI ABR, MeoH): HRMS (ES) miz 323.1758 [M + HT'.
Step 4: (R)-2-(1-Benzylpyrrolidin-3-yl)-1-0x0-1,2,3,4-tetrahydroisoquinolin-6-yl
trifluoromethanesulfonate.
To a solution of (R)-2-(1-benzylpyrrolidin-3-yl)-6-hydroxy-3,4-dihydroisoquinolin-
1(2H)-one (0.11 g, 0.34 mmol) in methylene chloride (20 mL) at 0 °C was addd N-
phenyltrifluoromethanesulfonimide (0.18 g, 0.5 mmol) and triethylamine (0.07 mL, 0.5
mmol). The reaction micture was allowed to stir at room temperature overnight. The
reaction mixture was partitioned between methylene chloride and water. The
aqueous layer was extracted with methylene chloride (3 x 50 mL), the combined
organic layers were dried (sodium sulfate), the solvent was removed in vacuo and
the residue was purified by by ISCO CombiFlash® chromatography (silica, 0-10%
methanol in dichloromethane plus 0.5 % ammonium hydroxide) to afford 0.13 g
(84%) of (R)-2-(1-benzylpyrrolidin-3-yl)-1-ox0-1,2,3,4-tetrahydroisoquinolin-6-yl
trifluoromethane-sulfonateas a colorless oil. [a]p® = -4 ° (¢ = 1% SOLUTION,
MeOH); MS (ES) m/z 455.1 [M + H]".
Step 5: (R)-2-(1-Benzylpyrrolidin-3-yl)-6-(4-(pyrrolidine-1-carbonyl)phenyl)-3,4-
dihydroisoquinolin-1(2H)-one
Using essentially the same procedure described in Example 41 and employing 4-
(pyrrolidine-1-carbonyl)phenylboronic acid (1.2 g, 5.4 mmol) and (R)-2-(1-benzyl-
pyrrolidin-3-yl)-1-ox0-1,2,3,4-tetrahydroisoquinolin-6-yl trifluoromethane-sulfonate
(1.3 g, 2.7 mmol), the desired product of (R)-2-(1-benzylpyrrolidin-3-yl)-6-(4-
(pyrrolidine-1-carbonyl)phenyl)-3,4-dihydroisoquinolin-1(2H)-one (1.2 g, 92%) was
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enpl oyi ng the 1-benzyl piperidin-4-amne (7.2 m _,
0.035 nol), the title product of 1-

wWh 22617 - ( 2- i odo- 5- met hoxyphenet hyl ) pi peri di PCBUS20081€75942
(2.3 g, 29% was obtained as a light brown oil, M
(ES) mlz 451 . 1 [M+ H+. Step 2 :
2- (1-benzyl pi peridin-4-yl)-6-nethoxy-3, 4- di hydr oi soqui
nolin-1(2H) -one Using essentially the sane fr ocedur e

d@b@meﬁéé|Ight3@t||@wf®r6fl\/|§>(léﬁbm€[ ahidl- ewpAy496y C: MS (ESI) m/z
286p2Y! - L/ (2-i odo- 5- et hoxyphenet hyl ) pi peri di n- 4-am
H@?‘% 25 g, 5. Omml%, the title product of
%@@Wlfﬁr %Hss&ln 2 #H)) ‘)806261165hf@wd &S - [M+H]+ Obs'd), 480.2644.

ggtlﬂééﬁg('ﬁgg(w |b|ﬁ1 éw- - @Pr‘r le £ T%m» Réhy);3, 4 dihydro-
Hjsequimadin-H2H)- one

r e o Ok | _

72 oOPE Y Reper Sima ooty oo il g .

deibweioisequinalinat @)oo 1.6X ama 2mmaskia eém@pb@tu rAgm emperature was
I L&liqRo4 t 4N

'Pr@ M@”ﬁﬁg i@ 1@4 Who g@eﬁﬁ% %}ﬂ%ﬁénﬁgﬁ?{n‘a}édg?%%%qm r?HoI) The

zre( g@rﬁrzlyt]urﬁ p\@fs, hﬁaﬁechayﬁﬁ % F@Id(ﬁ d)(ycogleqi to room temperature and

d'flltf@/rgao"ﬁ%qfﬂ'té?eéldenwés (A%'épled)%’th(&h I%ndﬁ%@coﬁﬁfhe@eﬂltrates were
obt ai aned as white foam H| +

Scefprentrated. (n ve[g:gﬁzw "p;heper;eismug 4\La§| )out[fle.do){qy 1 CO CombiFlash®

%hr%nfb'tég%;;lﬁ‘/hggﬁc%' S(P%‘%nFhle'tH'émgF/cW:hIoromethane pIu% 0.5% ammonium

rifluoromethanesul fonate Using essenti al e sane % _
phm:rezside)etomg\aw heditlercogepndl 06 d=6aPglas %\Mhltmf@am [a]p™ =-15°

enrpl

ST LR ADITION, MrOH), HRMS e for g 145, 031760 found
n(fE$lnE|\4+|'d]2H)aJ<6d1)e3Q(®2Wéﬁ g, 1.0 mol), the title product
of 2-(1-benzyl pi peridin-4-yl)-1 -oxo-1, 2,3, 4-

t et rahydr oi soqui nolin-6-yl trifluoromethanesul fonate
(0.52 g, 100% can be obtmm white foam M

( Q l‘-forf'6gf R M 2L u st -Byrrolfdi ]3 I- -0x0-1,2,3,4-tetrahydro-

Sy H zamidb sepnipounds- 1( 2H) - one
Usi ng essent i aIIy t he same procedure described in Step
5 of Exanple 54 and enploying 2-(1

kelones or
—_—

NaBH(OAc)s, or NaBH;CN C’\\‘ O

@)

W 1 -0xo-1 9 _
uipolin-Gayl trif luoro O N\\-CN R

Using essentially the same procedure described in Example 23 and employing the
desired aldehyde or ketone, the compounds shown in Table IX were obtained and

identified by NMR and high resolution mass spectral analyses.

Table IX

Ex. No. R mp°C  [a]p®  [M+H]

55 Me >230 -45 404.2344
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nmet hanesul fonate (0.52 g, 1. 1 nmol), the title
product of 2-(1-benzyl piperidin-4-yl)-6-
W@ 2000408411 Dl | di ne- 1- car bonyl ) phenyl) - 3, 4- di hydr BCBUS20081075942
lin-1(2H)-one (0.54 g, 98% can be obtai aned as a
white solid, np 197-198 0C, M5 (ES) nmz 494.2 [M +
kﬂ+ Exanpl e 64 Preparation of
2- (pi peridin-4-yl)-6-(4- (pyrrolldlne

-car bony| §Q)heny| ) 3 4l pr 220-222 -19 432.2647
di hydr oi sggui nol i n1{2jd pneLblngm§§§pnt|@%Iy M9§2§§FE
procedure descrlbeg In s l e

enpl oyi ngd8 cyclopropyl methyl 287 28 -47 444 2647

2-(1-b 4- | i dispe- 1-
5 Cncooniadosperbhaphothing ¢ iovage e pesbor

2.1 nnDI)GOthe tﬁ@@@1%MWQWWt of 284 %err@?n 4470?421
6- (4- (pyrgpl i di nfﬁz% ‘Wh'ﬂ@[ﬂ%l ) phesyd s %t > negWhydrAﬁb Qgé“

nol i n- H) - one was o as

solid, an& 273tm®heﬁﬁavﬂmeﬁyl cd 2‘&2@5&@&302436@212

49%%%%%%5:» if QURAdn&ES! . [ MrH + Cos'd), 404.2335.
Exanpl e 65-67 Preparation of 2-(1 -substituted

pi peridin-4-yl)-6-(4-(pyrrolidine-1-carbonyl)-

phenyl) 3, 4- dlhydr0|squ|ng*¢ﬂ-$Q% H) - one
drochlor|de conpouqu Us I ; tially the same
exielined-¥1) 6 4 pMrrolidingyi-¢ ,

d ag f _ o pq ' e, the conpounds shomn in
T g d'%' -l i dentified by NMR and hi gh

resolutlon mass spe¢@w | weral yses. _Jable X No. R1
mp [ MrH] 68 _dycl obut yl 00 458. 28 66 CE;EEEFﬁEyICO
>300 47 i SO T >30fe 2808 e Pd(Ph3P),Cl,
68Pr ¢par att on”ofdr (/ ?) pisd 1 H N
- benzyl pi peridin-3-yl)-6-(4-(pyrrolidine-1 -carbonyF?-

phenyl ) - 3. 4-di hvdr oi soqui nol i n-1(2H)-one Step 1:

(/ r)) 1 NBN 0] NBn
_Benzyt[iijf%jbgégjs_nEBmeypheniﬁf%tffﬁ r'din=ﬁm@ﬂ1n
HO

EtsN

Q OH NBn
B
0 /[::TBH (% <:> OH
N - .
Pd(PhsP), <:::\
TfO Na,COj,

Step 1: 1-Benzyl-N-(2-iodo-5-methoxyphenethyl)piperidin-4-amine

Using essentially the same procedure described in Step 2 of Example 1 and
employing the 1-benzylpiperidin-4-amine (7.2 mL, 0.035 mol), the title product of 1-
benzyl-N-(2-iodo-5-methoxyphenethyl)piperidin-4-amine (2.3 g, 29%) was obtained
as a light brown oil, MS (ES) m/z 451.1 [M + H]".

Step 2: 2-(1-benzylpiperidin-4-yl)-6-methoxy-3,4-dihydroisoquinolin-1(2H)-one
Using essentially the same procedure described in Step 3 of Example 1 and

employing 1-benzyl-N-(2-iodo-5-methoxyphenethyl)piperidin-4-amine (2.25 g, 5.0
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Usi ng essentially the sane procedure described in Step
2 of Exanple 1 and enpl oying the
w@ Rov3daenzyl pi peridin-3-amne (6.4 g, 33 nmol PCT/UR08/075942
title product of (R)-1-benzyl-
L/ - (2-iodo-5- net hoxyphenet hyl ) pi peri di n-3-am ne (3.9
g, 39% was obtained as a light brow oil, [a]D 25 =
-5 (c = 1% SOLUTI ON, MeCH); HRMS (ES) mz 451 . 1241
[ mmol},.ﬂ +. thet eptlt@ pyodyctz Qf 2-(1-benzylpiperidin-4- yI) -6-methoxy-3,4-
; I
@ﬁﬂ}gﬁélis%b@lﬁ& rfj‘ILQHi o)ﬁla)éos 2 gﬁ%ﬁ?%&s %gésr%'ge'b\éga; |gjch§ Bﬁiﬁ}gfml Ms (ES)
dé&é 5b8([\M|+nH]§t ep 3 of Exanple 1 and enpl oyi ng
( Ot.v1) J6E ;
B}%p%bfﬁzgénﬂhg B%}lgiﬂotf ?r) W&‘(}F!}qn&hgdt%%ﬁdlﬁﬁélm Ac2F)-one
( Rping- ease@éai thsi samedpiecadure ) descriach dx\otgp 4L of Example 1 and
obth%)w Soglﬂaﬂoﬂ)é I%g)@%% LP)WFG-Q'% Z@@/% Z%%fd?’é@s%qkunolm 1%2H) one

a
SO.UTE.0R;0 vewe)).; fHRNrﬁe( poruey of F51-beragipivenin-4-§1x-6- hydroxy -3,4-

S I%I uinolin-1 2H one (0.34 g. 51%) can be obtaianed as hite foam, MS
72- S(Oq Benzy |)per|( ng3 3) 6- hydr oxy- 3, 4- C?Y'\ll drocf

fﬁ/@I33ﬁ’2ﬂM I".one USI ng essentl ally the sane
dur4e desef.baeA13iPerilifi-$1) Ao RBR £tetraMYdroisoquinolin-6-yl

0|n

(mfllpremwﬂ@wuﬂpp@tﬁu di n- 3-yl ) - 6- met hoxy- 3, 4- di hydroi s
og}éln@%ééénﬁélg/ﬂf s&rﬂg(p?rogéi’juge ’degcrfbeﬁmﬁl Btepl Aot Eiérﬁple 54 and

product 0.5 g% was obt ai ned vvhlte

[ ' ploywmg= -1 @nalq%rgm_ﬁm)@rxhydwm 4 dmd(@pumhn 1(2H)-one
?enz gI? M b h'Jmc')'l) %ef?tlé"frocilfc?)ofzzw- benzylpiperidin-4-yl)-1-oxo-1,2,3,4-

peridin- 3- - 0xo-1
gat@hy,drp@pqwnglm@ygtamqrg@pthﬁngs%nate (0.52 g, 100%) can be obtaianed

t N A WHTct e a1 =3 h@gqggb ;,1@21@6991 h@u}q essentially the sane
procedure described In 4 of Exanple 54 and
eﬁﬁﬁlﬁbyl 3¢ 2-(1 benzylplperldln-4-yl) -6-(4-(pyrrolidine-1-carbonyl)phenyl)-3,4-

o R YRS £y o 7 ool ) the title
prstigc essentigly) the- game kﬁiﬂ@%ﬂurﬁ ﬂ@ﬁ@dﬁeﬁ 9- §te)0 9 ofokyample 54 and
%m%io%/mg 2-(1-benzylpiperidin-4-yl)-1-oxo-1,2,3,4-tetrahydroisoquinolin-6-y! trifluoro-
methanesulfonate (0.52 g, 1.1 mmol), the title product of 2-(1-benzylpiperidin-4-yl)-6-
(4-(pyrrolidine-1-carbonyl)phenyl)-3,4-dihydroisoquinolin-1(2H)-one (0.54 g, 98%)

can be obtaianed as a white solid, mp 197-198 °C, MS (ES) m/z 494.2 [M + H]".

Example 64
Preparation of 2-(piperidin-4-yl)-6-(4-(pyrrolidine-1-carbonyl)phenyl)-3.4-

dihydroisoquinolin-1(2H)-one

o) /O\JH
N
Pd c 10%
C\ ammonium formate C’\\l O

0]
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t et rahydr oi soqui nolin-6-yl trifluoromnmethanesul fonate
(0.77 g , 97% was obtained a s a white foam [a]D 25

WG20098361T = 1% SOLUTI ON, MeOH); HRMS (ES) ml zP@BOSIMDE5942

[M+ H + Step 5: (/?)-2-(1

- Benzyl pi peridin-3-yl)-6-(4-(pyrrolidine-1

- car bonyl ) phenyl ) -3, 4- di hydr oi soqui nol i n-1(2H) - one
Usi ng essentially the sane procedure described in Step
5 Usingesaeiiiady 4 sane rrapediye described in step 6 of Example 54 and
(B)ng%x(ntﬁejt)@a d DioRseFibifiadyi B Jl-épylroﬂ&(ﬂ;?e]i carbonyl)phenyl)-3,4-

OI soqul no
t rilhwﬁmﬁogweolnah@émomﬁ%ﬁ%g(m mmgl) the titlegpraghettYof 2+(pigeridin-4-yl)-

t Bt(hsP)‘?FcﬂﬁgM%H @afr%&& )f@er(yb 342 dlhlydr0|s uinolin- 1%2HI) one)Sﬁ) 3&] 9%)

benzylpi perid roli |ne 1 bon
nMap -oBtainadi dsyalwbites srjidi mol> 2173 ‘I( HAMSmalqd0oB825h20N:@24H",

SO SRR MR PR BRI 0 0 L

Exanpl e 69 Preparation of

(/?)-2-(piperidin-3-yl)- rol i dine-1
-car bonyl ) phenyl )-3,4- di gryg% Bt é)’lu nol i n-1(2H) - one
f i 0] K H 4 I ;"d :

-carbonyl)-

- benzyl pi peri d| 5- ?:@H 6-(4-(pyrrolidine-1 o R
- car bonyl ) phenyJ) - B, di hydr oi soqui nolin-1 (2H) n@
(0.56 g , 1 mibl )"t heednbd | € product of
dras 3-yl) - pyr r odi |
3N phenyl) 3, 4- AN s 0- q
(O 38 , 8399 was obtained a s a lightl brown oil,
[a]D 35=" 9 0C (106 SOLUTI ON, MeOH): HRMVE (ES) iz
404ing33gentidy-thd] samebpraogrluee d@scriRedPimelpamaie 88 aofl employing the
éﬁ%%;éﬁ&e@ﬁ%fk@%@‘é etf%c?rp%?ungs sho (l:na'F bé%xlvgere obtained and
identified by NMR and high resolution mass spectral analyses.

Table X
;
9@
O
0]

Ex. No. R’ mp °C [M+H]
65 cyclobutyl >300 458.2806
66 cyclopentyl >300 472.2963
67 isopropyl >300 446.2808

Example 68
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phenyl ) - 3. 4- di hvdr oi soqui nol i n-1(2H) - one hydrochl ori de
conpounds ketones Using essentially the same procedure
wa@le®ensdiet i n Exanpl e 23 and enpl oyi ng t he desPECBUS2008/075942
al dehyde or ketone, the conmpounds shown in Table Xl
were obtained and identified by NVR and hi gh
resol ution mass spectral analyses. Table XI Ex. No. Rl
p C [a] D 25* [I\/Hr 70 cycl obutyl 260.5-262 -16

4AReer i enavpiperidin-3-9)- Q%(é-(mg_lwneﬂw

204 in Idngn i n net hanol EXAMPLE

73 7)-1

-cvcl obutyl pyrrolidin- S—yI i-i -oxo-1
234tetrahydr0|sog$| lin- 6-yl}-

L/ - substi tut ed- 3- | {f nzam de thi or| co
conpound (/ ?)=_Methyl

4- (2343 rol i gin- 3-yl )MaQoxg- 172, 4° tetrah?‘?ﬂ?mp)ZC'2

oi soqurnol i n- 6-yl)-30¥$Qor obenzoat e Usi ng essenti aEbly
t he same procedure described in Exanple 4 1 and
enpl oyi ng the desjred

2-fl uoro-4- (‘Pret Roxycar bonyl)phenyl bor §ni c@,\, d ( 1.41
R _TfNPh
yrroI|d|n3yI) 1ox Et3N
, 2, et et'r anydr oi soqui nol i n- 6

trlfluororrethanesulfonate( 1 67 g, 3.6 nmol), the

title conpound 1.6 98% was obtained as a |ight

oil, [a]D 25= -24 1% U',BH(]\I MeOH); HRMVS (ES)

459. 2084 gM +. SE) PLK) - Met hyl N S NBN
3-f 1 ugLo- A- ((1; oxX@r 2 pyrroll |n3yl) 1,

t et rjéz\{éj\éoqw nol r—n—s—-%gl ) benz g ially

t ke, ocedure d bed i N of Exan'pl e 55

and
Step 1: (R)-1-Benzyl-N-(2-iodo-5-methoxyphenethyl)piperidin-3-amine
Using essentially the same procedure described in Step 2 of Example 1 and
employing the (R)-1-benzylpiperidin-3-amine (6.4 g, 33 mmol), the title product of
(R)-1-benzyl-N-(2-iodo-5-methoxyphenethyl)piperidin-3-amine (3.9 g, 39%) was
obtained as a light brown oil, [a]p® = -5 ° (¢ = 1% SOLUTION, MeOH); HRMS (ES)
m/z 451.1241 [M + H]".
Step 2: (R)-2-(1-Benzylpiperidin-3-yl)-6-methoxy-3,4-dihydroisoquinolin-1(2H)-
one
Using essentially the same procedure described in Step 3 of Example 1 and
employing (R)-1-benzyl-N-(2-iodo-5-methoxyphenethyl)piperidin-3-amine (3.89 g, 8.6
mmol), the title product of (R)-2-(1-benzylpiperidin-3-yl)-6-methoxy-3,4-
dihydroisoquinolin-1(2H)-one (2.3 g, 75%) was obtained as a light brown oil, [o]p** = -
13 ° (¢ = 1% SOLUTION, MeOH); HRMS (ES) m/z 351.2067 [M + H]".
Step 3: (R)-2-(1-Benzylpiperidin-3-yl)-6-hydroxy-3,4-dihydroisoquinolin-1(2H)-
one
Using essentially the same procedure described in Step 4 of Example 1 and

employing (R)-2-(1-benzylpiperidin-3-yl)-6-methoxy-3,4-dihydroisoquinolin-1(2H)-one
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enpl oyi ng (R)-net hyl

4-(2-(1-benzyl pyrrolidin-3-yl)-1-o0xo0-1, 2, 3, 4-tetrahydr
W@r®oMmshimdl i n- 6-yl)-3-fl uorobenzoate ( 1.6 g,PGI/BS2008/075942

mmol ), the title product (0.59 g, 46% was obtai ned as

a clear oil, [a]D 25= -22 (1% SOLUTI ON, MeOH); HRVB

(ES) mz 369.161 1 [M + H| +. Step 3 (f?)-Methyl

4-(2-(1-cycl obutyl pyrrolidin-3- -1-0x0-1,2,3,4-tetra

hy%l?@ DB mme).i the tige produgt 3.5 a1 éh\ﬂ@%p@alagﬁ 1§§ a white foam,

t by. L le 23
R T N e S I S T
( Rtemt (R)42-(1-Benzylpiperidin-3-yl)-1-oxo-1,2,3,4-tetrahydroisoquinolin-6-yl
tﬁ#ld@%ﬂmefhéées@ﬁ%%’g( pyrrolidin-3-yl)-1,2,3,4-tetrahyd
y

soqui nol enzoate (0.58 g, 1.6 mml), the
t|UlsIng esneptiallydthe. dameg (rFdeduravaiesotiedi ine8teps4 aofwhkaraple 54 and

ey AT e A o i oalfib  pr-one
- 8T gbut % Inpyoel), dhé ditle-Boducd -of (Rb21§1-benzylpiperidin-3-y|)-_1-oxo-1 ,2,3,4-
’ ?et%hi}glloﬁs%ﬁ&nglgﬁ?-ﬁ/ﬁﬂﬂ%r?r%e{h%ne&ﬂ%hgtego 7'7 ?Wa%' g)tained as a

I'ng "essen he sane proc dur
Emmnqz)lf@arﬂ, [aid ertd OYe Hg’l% F@OLU@ONylMe@m)zws (ES) miz 469.1403

ﬁ%ﬁ |ﬁljbutyl pyrrolidin-3-yl)-1 -oxo-1, 2,3,
45t etrahydr oi soqui nol i n-6-yl)-3- fl uorobenzoat e (0.47

g Step 5(Ry2e( )Berizykpiperidin-syl)rp qdiplyroolBBner1(2ioBYnyliphenyl)-3,4-

asa it olid, [a]D 25 =-10 (c = 1%
s@ﬂ%‘f‘d “r@l\%‘ RES) mz 409.1922 [M+ H +. Step

5 Usingf @Qseﬂtlélr& (h]a séiyelmbmﬂoyarepwes«:ﬂbedl in- Stepl 3-of Exexoplé 54 and
nol i n

S BPIVnr | L oA LR o2 B sty tin-6-y
eﬁﬁlentanaﬂthqnetshl@r&amm(omm@dUrGe dewdr i thedtitlen prodogdl ef 3(R)-2-(1-
d
e N e R M s M N LT
hit (H)roeeol0LBS gn 78%S svaspelsthinall sanal wisiesfoam, [a]p® = -33 ° (¢ = 1%
SOLUTION, MeOH): HRMS (ES) m/z 494.2804 [M + HJ".

Example 69
Preparation of (R)-2-(piperidin-3-yl)-6-(4-(pyrrolidine-1-carbonyl)phenyl)-3.4-

dihvdroiso-quinolin-1(2H)-one

2,0
NB” PA-C 10% O SN
ammonium formate
C Q0
O

Using essentially the same procedure described in step 6 of Example 54 and

employing (R)-2-(1-benzylpiperidin-3-yl)-6-(4-(pyrrolidine-1-carbonyl)phenyl)-3,4-
dihydroisoquinolin-1(2H)-one (0.56 g, 1.1 mmol), the title product of (R)-2-(piperidin-
3-yI)-6-(4-(pyrrolidine-1-carbonyl)phenyl)-3,4-dihydroiso-quinolin-1(2H)-one (0.38 g,
83%) was obtained as a light brown oil, [a]p?= 9 °C (1% SOLUTION, MeOH); HRMS
(ES) m/z 404.2337 [M + H]".
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TABLE XII Ex. No. RIRZNH np C [a]o025* [M+ H 73
(S)-2-Methyl pyrrolidine 212-213 17 476. 2707 74

W@ @bobutyl am ne >230 - 462. 2550 75 net hyl am nECRES208R075942
-23 422.1 76 (R)-2-Methyl pyrrolidi ne 239-241 -
476. 2704 77 et hyl am ne >205 -26 436.2395 78
di nmet hyl am ne 209-210 -27 436.2393 79 pyrrolidine 2
11-212 -24 462. 2552 80 cycl opentyl am ne foam -
476.2706 8 1 Cycl opropyl am ne >200 -24 448.2394* 1%
sol ution in nmethani ol EXAMP @%8732 Preparation of
(/?)-4-(2-(1 -i sopropyltpyTr ) _ I)41 -oxlo-_l

Preparatien ohic

? HE ) 994K &Rﬁgg lgl?n @&m%‘l@%dﬁi&noﬁde compounds

-1 sopr opyl pyr robi d n-B-yl) -3, 4-di hydr oi soqui nol i - G
N
R

1(2H) - one ftHally the sane procedur
descri bed i le 23 aﬁ@esenpl oyi ng aceton 4 g,
4

oxy- 2- (pyrrolldln 3 yI) 35 r oi soqui nol
i n- 2H)-one (1.0 g, 43mm|) theotitle compound

0, 89 100 bt [ | | D 25=
- Yging R BHS o e R RS BfesTe 23 R8T plibing the
Hhésweﬁta&(ﬂbr@/de ot ké’tbn@-tlﬁé.com'%mfdeﬁyb\my i Ddblel XNwareydbtaided and

¢ Rt SR ARl AP LS ORERE Seidlialindises (e same

procedure described in Step 4 of Exanple 54 and
Table XI

0]

Ex. No. R mp°C  [a]p® [M+H]
70 cyclobutyl 260.5-262  -16 458.2799
71 cyclopentyl >250 -8 472.2965
72 isopropyl 274-275 9 446.2803

*1% solution in methanol

EXAMPLE 73-81
Preparation of 4-{2-[(3R)-1-cyclobutylpyrrolidin-3-yl]-1-ox0-1,2,3,4-tetrahydro-

isoquinolin-6-yl}-N-substituted-3-fluorobenzamide hydrochloride compounds
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enpl oyi ng (R)-6-hydroxy-2-(1
-i sopropyl pyrrolidin-3-yl)-3,4-di hydroi soqui nolin-1
w@ 2Mdp3ame (0.88 g, 3.2 mmol ), the title produR€T/USZ08/075942
19, 87% was obtained as a yellow foam [a]D 25= -7
(c = 1% SOLUTI ON, MeOH); HRMS (ES) miz 407.1251 [M +
H+ Step 3 : (/?)-4-(2-(1
-1 sopropyl pyrrolidin-3-yl)-1 -oxo-1
, 2,3, 4-tetrahydroi soquLool i n- 6-yl)-L/-substituted

benzam de hydrochl ori des ing essentially the sane

procedur e ygdescki bed in Te 4 1 and enpl o |n@ha\

desi red bror@Nagl ds andO(HQ)* 2-(1 F
-1 sop I pYyrroli ¢hn- 3-_)Lli§;,1 - 0xo-1
, 2,187 ahydr oi soquAd{rodPln- 6- ¥l O Pc-10%

trifluoromethanesul fonats, the compourtds shown in HCOONH,
Table XV were obtained and identiPi ed by NMR and hi gh
resol uti on mass spectral analyses TABLE Xl V_Ex. No.

RIR2NH mp C N ﬂ“ 82 et hyl ani ne >25 %
15270036 406. 2488 10 OMit i

392.2331.83
in rretha ol I\/PE84 86—Preparatig

oro0-4-12-(1 i p yr din-3-yl)-1 g
- oMeR 73, 4- tet rahvabﬁ%&?qmeﬁ Y

L/-me hyI benzam de hydrochl ori de conpounds Step 1:
(f?)-Met hyl

3-fluoro-4-(2-@l-i yl pyrrolidin-3-yl)-1 Qoxg-
, 2,3, 4- digp ol i n-6- yI)benzo JSiNe \Q
' d

c acid (0. 36

0 the dest F%ﬁz
2-H’rd u 4- (met hoxycar bpnggkphemgyl\‘
, 18 mmol ) and [R)- o}
9 (1-isopropyl pyrrolidin-3-yl)-1-oxo0-1
5teq 4: { B)Y-Mathydi r40(2s(d eheinzglpiyn-ofidin-3 1)+ f-oxard1203,4-tetrahydroisoqui-
mﬁ'bﬁﬁ‘% ﬂ%f@%%t?e(% a 6 g, 0.89 nmmol), the title

was obtained as a light oil,
[ éd]s[r)g essentlally the same procedure described in Example 41 and employing the

O

desired 2-fluoro-4-(methoxycarbonyl)phenylboronic acid (1.41 g, 6.4 mmol) and (R)-
2-(1-benzylpyrrolidin-3-yl)-1-oxo-1,2,3,4-tetrahydroisoquinolin-6-yl  trifluoromethane-
sulfonate (1.67 g, 3.6 mmol), the title compound 1.6 g (98%) was obtained as a light
oil, [o]p?°= -24 ° (1% SOLUTION, MeOH); HRMS (ES) m/z 459.2084 [M + H]".

Step 2: (R)-Methyl 3-fluoro-4-(1-oxo-2-(pyrrolidin-3-yl)-1,2,3,4-
tetrahydroisoquinolin-6-yl)benzoate

Using essentially the same procedure described in step 6 of Example 55 and
employing (R)-methyl 4-(2-(1-benzylpyrrolidin-3-yl)-1-oxo0-1,2,3,4-tetrahydroisoqui-
nolin-6-yl)-3-fluorobenzoate (1.6 g, 3.5 mmol), the title product (0.59 g, 46%) was
obtained as a clear oil, [a]p®®>= -22 ° (1% SOLUTION, MeOH); HRMS (ES) m/z
369.1611 [M + HJ".

Step 3: (R)-Methyl 4-(2-(1-cyclobutylpyrrolidin-3-yl)-1-0x0-1,2,3,4-tetrahydroiso-
quinolin-6-yl)-3-fluorobenzoate

Using essentially the same procedure described in Example 23 and employing

cyclobutanone (1.2 mL, 16 mmol) and (R)-methyl 3-fluoro-4-(1-oxo-2-(pyrrolidin-3-yl)-
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25= -4.8 (1% SOLUTION, MeOH); HRMS (ES) nfz 4 11.2079
[M+ H+.Step 2 : (/?)-3-Fluoro-4-(2-(1

WO e@opsapyl pyrrolidin-3-yl)-1 -oxo-1 PCT/US2008/075942
, 2, 3, 4-tetrahydroi soqui nolin- 6-yl)benzoic acid Using
essentially the sane procedure described in Exanple 2
and (R)-net hyI 3-

quoro 4%@ 1-isopropyl pyrrolidin-3-y rgz - 0X0-
4,233 Adety amu@p@bgwn Zotes (0.88 Pbdry oxed). (te 3@egcompound
ag%ﬁ/n@ﬁﬁ/ \X/h‘t’v?éa c%dé% Jrhgd %%?ong@?e %oﬁh} %p(%ﬁs sos [ 25dES e (19,

SSOUTITENY, MeOH):: HRIMSKESES)z HL3. 2995’[1\193&1 [M+ H+ Step

BStetf‘/ 9)4233':&#)? fﬁ; Qhégrlé&gw @Y&EY@W g(g i) §4thraI]rydr0|so-

Lhummgt-ﬁ-yll)l-ﬁe‘wctrehemmdGCIUS| ng essenti aI ly the sane

d ' i I |
des § sg%@aﬁlz%é ?ﬁgeﬂo%ﬁg%ﬁ.b@% %Tahg)ré E%r}%rbqnploymg (R)-
obtedivhe d4-42+{f1 c;dzkmuityﬁme@lldxy IMNR!-ara- 1, 3 A-teteahydigigogninolin-6-yl)-3-

[y +
[ 103BBERRE0 15 5 Bl Hre MR colHGBNI0GR 1e80) wdf e as o
24bite 43lid, BﬁDZ&}-MQZM 866 SOhYITHIINNdeOHR2FIRMS4E8) @0 409.1922 [M
1% so0l ution in methani ol EXAVPLE 87 Preparation of
27t 3/?)-1 -cvclobutvlpvrrolidin-3-vll-6-(pvrrolidin-1
- %Itqﬂr bahvl ) {R)4-E@-(li-Qyclobutytpyrtoliadin-8-yl)-P-okib-102)8,4-tetrahydroiso-
dr 0
iR Sl PG Rlten cenpamive ghorices
’\U’Smgeisse‘dityadjy tessame mrobedwe descgyibed in Example 3 and employing the
tr %%Ilq%oa(rﬁrrgé ?@é‘%@#g&éu% ﬁ%\ﬂrﬁﬁaﬁé XH Weréncﬂ)rt[ﬂa%tad and identified by
lerMR andbigh (édoliutphemds-sppbics phalgsgspal | adi um (11)
(0.15, 0.01 mml), triethylamne (0.075 nl_, 0.5 nmol)
in DM was purged with carbon nonoxide for 20 m nutes,

TABLE Xl
o=
NY

Ex. No. R'R*NH mp °C [a]o®* [M + H]
73 (S)-2-Methylpyrrolidine 212-213 17 476.2707
74 cyclobutylamine >230 - 462.2550
75 methylamine 220-221 -23 422 1
76 (R)-2-Methylpyrrolidine 239-241 - 476.2704
77 ethylamine >205 -26 436.2395
78 dimethylamine 209-210 -27 436.2393
79 pyrrolidine 211-212 -24 462.2552
80 cyclopentylamine foam - 476.2706
81 Cyclopropylamine >200 -24 448.2394
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heated in a sealed tube to 90 0C for 16h, cooled to
roomtenperature and filtered through a pad of celite.
wabh@NsdiiTate was diluted with water and extr aRE€BUS2008/675942
CH2Cl 2. The conbi ned extracts were washed with brine,
dried over Na2SO and concentrated in vacuo. The
residue was purified by | SCO Conbi Fl ash(r)
chromat ography (silica, 0- 10% nethanol in CH2CI2 with
0. Biosaltiomirunethgaiobxi de) to afford the free anmine of
the title product as a colorless oil. The oil was
di ssolved in ethanol, treated with etheral HC ,
stirred and filtered. ThEXAMPRLE 8283 was washed with

e‘P#r@éar?_f‘l;gn df (g% i20(1f9i§8¥|10‘i{)
W (49% , ] =
pumolinzf-wh)- stitotaddrenepmide hydreehlopide mompounds
(ESI [I\/H—|]+ Oos d) 368. 2334. EXAMPLE 88 Preparation
of 2-r(3/7?)- 1-cvc|obuty|dpyrrolld|n 3-v

p- N-cvcl opent [ -oxo\g 2,3,4 -
t et r ahydr gi spquiMiol i ne- 6- car boxand J{T.[/\HEQ orTiieh | ne
Usi ng sen |aIIy t hé sane procre Wescri bed T

and cycl E%%j‘l s anD ~7 g, 2.4 mol),
thetltle compound ng (33% vvasforrred as a white
solid, np 124-125 0C;, [a]D 25 = -25 (¢ =1, MeOH);
HRVS: cal cd for C23H3 1IN3O2 + H 382.24890; f o nd[\(’/ESI
[ MiH] + Ohbs' d ? 2492. EXAVPLE 89Pr epar at{ on, o N‘(

(ff)-2-(1 ArB(OH),
-cvcl tpryrro Mdi 3= ) -3, 3' R4, 47-X dro-6, 6' -
bifsogRoti ne-1 . 1 P{RKP2 ' H) - difapeshydr ochl ori de

Usi ng essentially th¥a8@me procedufe described in
Exanple 4 1 and enploying 6-(4, 4,5,5-tetranethyl -
dloxaborolan 2-yl)-3,4-di hydroi soquinolin-1

(%te (q{]cyc drégy-%l (63\?(?%" :ggﬁ)')ﬂ'réﬁgﬂ} YI)O){4 dihydrmsoqumolln-
, 2(ZH)4rteet r ahydr oi soqui nol i n-
Using essentially the same procedure described in Example 23 and employing
acetone (2.4 g, 43 mmol) and (R)-6-hydroxy-2-(pyrrolidin-3-yl)-3,4-dihydroisoquinolin-
1(2H)-one (1.0 g, 4.3 mmol), the title compound 0.89 g (100%) was obtained as a
yellow oil, [a]p®= -14 ° (1% SOLUTION, MeOH); HRMS (ES) m/z 275.1758 [M +
HI".
Step 2: (R)-2-(1-Isopropylpyrrolidin-3-yl)-1-ox0-1,2,3,4-tetrahydroisoquinolin-6-
yl trifluoromethanesulfonate
Using essentially the same procedure described in Step 4 of Example 54 and
employing (R)-6-hydroxy-2-(1-isopropylpyrrolidin-3-yl)-3,4-dihydroisoquinolin-1(2H)-
one (0.88 g, 3.2 mmol), the title product (1.1 g, 87%) was obtained as a yellow foam,
[a]p®®= -7 ° (¢ = 1% SOLUTION, MeOH); HRMS (ES) m/z 407.1251 [M + H]".
Step 3: (R)-4-(2-(1-Isopropylpyrrolidin-3-yl)-1-ox0-1,2,3,4-tetrahydroisoquinolin-
6-yl)-N-substituted benzamide hydrochlorides
Using essentially the same procedure described in Example 41 and employing the

desired boronic acids and (R)-2-(1-isopropylpyrrolidin-3-yl)-1-ox0-1,2,3,4-
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6-yl trifluoronethanesul fonate (0.075 g, 0.18 mol),

the title conpound 14 ng (19% was obtained as a white
wa@iog3eimp > 274 0C, [a] D 25= -35 (1% SOLUTI ONT/NBIOBE/Q75942

HRVE (ES) niz 416.2337 [M+ H +. EXAMPLE 90

Preparation o f

(ffM~-Cl-cvcl obutyl pyrrol i di n-S-yl Hoxo-17. S*-tetrahy

dr oi soqui nol i n- P/t - L/ - met hyl benzam de hydrochl ori de

1

4 tefrapyiiroEogminsine®y Y trifly@pmetienegiliopate, the compounds shown in Table
3342~ W@H0p 5t el ey %‘@ﬁlﬁé{%f RINIR) AW ThYn ﬁjésgﬁftlgm mass spectral
car boxyl at eUsi ng essenti a the sane procedure

déesealysased in step 1 of Exanple 3 1 and enpl oyi ng
(S)-tert-butyl 3-am nopyrrolidine-1-carboxylate (6.2

m _, 0.038 nol), the title conpound 2.94 g (45% was
obtained as a |ight yell owlABLE XI¥] D 25= -6 0 (1%

MeOH) ; 2(GS) nlz 447 + Hlpty 288t ep 2
(gEQtTQ%\' ) RR2GF mip 4 [ [M + H]

3- (6- met hoxy- 1- oxo- 3, 4-di hydr oi soqui nol i n-2(1H) -
yl') pg2rol i di ne- iethytantioxyl at e UsizBg5essent i-a3bl y t he392.2331

same procedure d rlbed in step f Exanp 1l a
enpl §€| ng (S)- te‘?(i?q 278 58 3 1 AR 2488

3+(R-solution Brm'emwbmdyphenet hyl am no) pyrrolidine-1 -
carboxylate (2.89 g, 6.5 nmmol), the title conpound 1.5
g (67% was obtained as a light yellow oil, M (ES)
mz 369.2 [M+ |—|]+ StepEXAMPLE8486

I

deamhvhledsorgmmﬁm G-VDfN-E)Glh‘idbenihrﬂldarmirdmlm?d_gompounds
(S)-terf-butyl 3-(6-nethoxy-1

- 0X0- 3, 4-di hydr oi soquu in-2(1 H- yl)pyrrolidine-1
-carboxylate ( 1 .49 g, rgol) the title cogpou
0829(8@%@\<btalne saV\,hltefoam [ \<

B-OH

TfO Pd(PhP), MeO
Na,CO5

0
NaOH N\< 1. S0Cl,
N _—

2. R'R2NH
R

Step 1: (R)-Methyl 3-fluoro-4-(2-(1-isopropylpyrrolidin-3-yl)-1-oxo0-1,2,3,4-
tetrahydroisoquinolin-6-yl)benzoate

Using essentially the same procedure described in Example 41 and employing the
desired 2-fluoro-4-(methoxycarbonyl)phenylboronic acid (0.36 g, 1.8 mmol) and (R)-
(R)-2-(1-isopropylpyrrolidin-3-yl)-1-ox0-1,2,3,4-tetrahydroisoquinolin-6-yl trifluoro-
methanesulfonate (0.36 g, 0.89 mmol), the title compound 0.31 g (85%) was
obtained as a light oil, [o]p®= -4.8 ° (1% SOLUTION, MeOH); HRMS (ES) m/z
411.2079 [M + HI".
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25= 10.0 (1% SOLUTION, MeOH); M5 (ES) mz 233.1 [M+
H+ Step 4 : (9-2-(1

wo ayeloadaut yl pyrrolidi n-S-yl J-g- hydr oxy- S"- di hyReDUS2908(075942
nolin- 1(2H)-one Using essentially the sanme procedure
described in step 1 of Exanple 32 and enpl oyi ng
(S)-6-hydroxy- 2- (pyrrolidi n- 3-yl) -3, 4-di hydr oi soqui nol
in-1 2 -one (0.77 g, 3.3 nmol), the title conmpound

056 & (R13%1ugres4-4b( hisepdoridpyroliding-ylbAmxorh2.8,4®trahydro-
9 %) HRVMS (ES) mz 287.1752 [M +
ﬁqu&@n@y%ﬁ%ﬁ %y%?_l) Cycl obut(yl ) rrolidin-S-yl B-i
tmglesszntlalw @t&aﬁwyamp@wqmmnbmf &- Eyample 2 and (R)-methyl 3-
t UQ0ME I I i 1E-
p?lg%rggﬁ Zoﬁﬁescw A alfoﬁ&\ﬁ 36wa oQQ—1ezs§§'?étI'eﬁ'lyh%lsIolagln§m

In
ephvenzoalg (0.36 g, 0.88 mmol), the tltle compound 0.31 g (90%) was formed as an

61 [ obest vl l 1 di no3-
(%u@é LeoGre | [8P1(32él_|)91y6 “Oéé N %Q%ﬁgﬂy%%m Hﬁa\/ﬁé h¥s) miz
tBBYé%(bmbodlﬂd 0. 68 (68% was obtained as a |ight

{Egpo ({8}'@ %g; ?(%h’ s]oﬁrcg)pylé\gr(&ﬁgnggtlglio 2; i4-i€@¥§yd ro-
- Besiuiinlingéyl)rN¥-slibstitotes! lggnkamidexo- 1

h E I
Bty S AP S BOGMAR Boopld b Bl SR e
2dg$|re@amrpe$3 tlZHI.CQIn[QbL@d'pISme]g] {@)e RV (Were obtained and identified by

,_%gwé%gb%{/ordﬁ%hg%&lﬁﬁg{j}al %Ba@%(‘%r f 1 uor onet hanesul fo

nate (69 ng, 0.17 mmol) and 4-

(met hyl car bamoyl ) phenyl bor gRigg gagyyd (0.12 g, 0.34
nmmol ), the title conmpound ¢ % was obtai ned as a
white solid, np 265-266 OC [ a] D @5= @\{%SO_UTIO\I

MeCH); HRMB (ES) iz 404 233/

R1
N
0]

Ex. No. R'R*NH mp °C [a]p?** [M + H]
84 pyrrolidine 249-250 -26 450.2563
85 methylamine 245-247 -26 410.2244
86 ethylamine > 255 - 424.2401

*1% solution in methaniol

EXAMPLE 87
Preparation of 2-[(3R)-1-cyclobutylpyrrolidin-3-yl]-6-(pyrrolidin-1-ylcarbonyl)-

3.,4-dihydroisoquinolin-1(2H)-one hydrochloride
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EXAVMPLE 9 1 Preparation of (/?)-4-(2-(1
-cvcl obutyl pyrrolidin-Syl M

W0 2000/03aithdol i n-5-yl ) - Nmet hyl benzam de hydr ochP@F/U82908/075942

Step 1:
(/?)-2-(1-Benzyl pyrrolidin-3-yl)-5-bronoi soi ndolin-1-0
ne Using essentially the same procedure described in

step 3 of Exanple 22 and enrﬁpl oyi ng

(R) - 1- benzyl pyrr gkidi n-3-arfthe ( 1 .
the title _gconpound g (dSinavas o
yel boy;bou a]\D 26= -98  (-196SeLUTI
(E$ 4761 [M + FHRWP@PEQbZ :

4 ( 2NL- benzylpyrrolldln 3EpNY - 1- ox0|50|ndolln 5-yl)be
nzo%te Usi ng essentially the sane procedure descri bed

I A sbéire ofqR)BXargytieb@yipamélideBlyDyia@-1,2,3,4-tetrahydroisoquinolin-6-
(Rg%bél%-ﬂ%?%zn%li& C{D%%déé‘gn&y% mmolg) p())yq%llalm n( o1|8I rrr]1L12 0 mmol),
4d(cﬁb?d¢bi§r$w2@fdhi9m’bﬁd§bﬁm¢ daom@mc (wyg ggﬂ& 00MA gnmé{) 4 (tjrlethylamlne
telteco sotlnea
m}?é%fr Bl 13 TR DR Vi PG BB AL TRp GG 2 G minutes,
. hEAtéd 'W%t ééé'led tube to 90 °C for 16h, cooled to room temperature and filtered
4 (1- oxo- 2- (pyrrolidin-3-yl)isoindolin-5-yl)benzoat eUs

Htjoké%fb%ﬁf“i’ Al fajita hﬁ%fawema@&éa@ﬂdv'@é@@w extractedaptheCHzClz.

Ofl'h@ééﬁﬁﬁln%d trang M@F@Wﬁwe@%lﬂﬂindéeﬁmd O\f’e‘r(l\l%l'zéé4 and concentrated
-benzylp){_rrolldln 3-yl)-1 -oxoisoi ndol i n-5-yl)benzoate

(6 UG, The TesidHROrgS pqrﬁ'@dtba/t'%O&%*aG'ﬁah@@hwa(t%%hy (silica, 0-

Wa§%0RERBAGGn @$12@I2\M1ﬂht(ﬁ5%%ﬁﬂ10|{|@r}1m aﬁmde?ﬁ) aff&&ﬁhe free amine of
SOLUTI ON, MeOH); HRVB (ES) nmiz 337.1553 [M + Step
4the vt)epyrq%@th@,q a colorless oil. The oil was dissolved in et anol treated with

Aefrérd oy strrluind mers®! THE Ritdoiikd wis WeRh&® WA @t} dried to
yl )benzoate Using essentially the sane procedur

d@gmdebt@@ fitle eerapoundogs exwhiis &2 %ﬂwmge(ﬁﬂ"/om[ﬂgg = -28° (¢ = 1,
AWBHRS: calcd for czszgNso + H*, 368.23325; foun(; (ES!, [M+H]+ Obs'd)

él 0xo0- 2- (pyrrolidi'n- )i soi ndol'i n-5-yl) benzoat e
( 863.8834.0. 24 mmol ), the t|tIe compound 80 ng (86% was
obtained as a yellow oil, [a] D 25= -

EXAMPLE 88

Preparation of 2-[(3R)-1-cyclobutylpyrrolidin-3-yl]-N-cyclopentyl-1-0x0-1,2,3.4-

ﬁrahvdroisoguinoIine-6-carboxamide hydrochloride

0]
N\O
N\O cyclopenthylamlne NY
Oy, /9 H
F \S\o Pd(PhsP),Cl,
EtsN o)

Using essentially the same procedure described in Example 87 and cyclopentyl

amine (0.2 g, 2.4 mmol), the title compound 30 mg (33%) was formed as a white
solid, mp 124-125 °C; [o]p®® = -25° (¢ = 1, MeOH); HRMS: calcd for Co3HaiN3O, + HY,
382.24890; found (ESI, [M+H]+ Obs'd), 382.2492.

EXAMPLE 89
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57 (1% SOLUTION, MeOH); HRMS (ES) nfz 391 .2021 [M+
H +. Step 5 :
W@ 26dYAI61(2- ( 1- Cycl obut yl pyrrolidin-3-yl)-1- oxoPGDURNOS/75942
n-5-yl ) benzoic acid Using essentially the sane
procedure described in step 3 of Exanple 32 and
enpl oyi ng (R)-net hyl
4- (2 (1 cyclobut | pyrrolidin-3-
Sarato ¢ Iobutsipyrrolide 2
(35 b ' [a] D 25= -8 (1%
Sﬁ d\ﬁéll 2y 3} BRG dlnﬂh%h 'Jlde860[M+ H]+ Step
6 : (/7) 4-( 2- (1 Cycl obut yl pyrrolidin-S-yl J-i
- oxoi soi ndol i n-5-yl ) - Nnethylben?awnde hydr ochl ori de

I -1-ox0|50|ndoI|n 5-y

Usi ng essentially the sane p re described in
Exanple 3 and (R)-4-(2-(
cycl obut yl py ro@n- yOXQ ox0| soi ndol i n- -

acid &3 and nethyl am ne (2.
THRx 4L 1), the titleg und 15" g (%

tf?(lsgréb:d s white SO|IdNa 7- 24N

(1 UTION, MeOH): HRMVB (ES) miz 390 2178 [M + H +.
EXAVPLE 92 Preparation of (/?)-2-(1 ©

-cvcl obutyl pyrrolidin-S-vD ~-fpyrrolidine-i

- @J@rn@%‘éaméﬂmﬂé sarf@brsteline-desciitt® iRyoaapl o1 bde ew g 6-(4,

essenti al | rocedure described in st eéo
Eﬁ%Feérag‘%hyéﬂ@ %9'@‘%}? relpRe-Y 3 ANy eI gnsiu el ( Horee (010 g,

t ptdee raMBYOARM -G utw@ﬁrcﬂ@h@ -IRaloRe- 138 ult6trahydroisoqui-
%ﬁi %Cg 1% SOLUT| ON,

lid 220-
NBoky - o Dl Pt b6l A9 5 5 a0r 8o ERReEEaRopgg 14 M
P'(ﬁé%)f@éé @Btam‘ed(e(s”a whité 2olid mp > 274 oc [a]o®= -35 ° (1% SOLUTION,
clobut rolidin S— 1 J-i -
MedHy: Haﬁﬁéﬁwwa@aaa N AHTB ) - L/ - subst i t ut ed

benzani de hydr ochl ori de conpounds

O

EXAMPLE 90
Preparation o f (R)-4-(2-(1-cyclobutylpyrrolidin-3-yl)-1-0x0-1,2,3,4-tetrahydro-

isoquinolin-6-yl)-N-methylbenzamide hydrochloride

HoN
Q 1. CO/Pd(Ph3P),Cl5
I Boc EtsN
m NBoc —° .
Et;N 2. BBrs
MeO Br DMSO o
3. NaBH(OAc)s
HOAc

4.Tf,NPh/EtsN
o}

N\<>
o /C —NH OH O NE

N >—< >—B
coC
TfO Pd(PhP), -
Na,COs o

Step 1: (S)-tert-Butyl 3-(2-iodo-5-methoxyphenethylamino)pyrrolidine-1-

carboxylate
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Step 1: (f?)-nethyl

4-(2-(1-cycl obutyl pyrrolidin-3-yl)-1-o0x0-1,2,3,4-tetra
whyeos@aoyui nol i n- 6-yl)benzoate Usi ng essent i BCT/YS100&075942

same procedure described in Exanple 4 1 enploying the

desired (R)-2-(1-cycl obutyl pyrrolidin-3-yl)-1-o0xo-1

, 2, 3, 4-tetrahydroi soqui nol i n-6-yl

trifluoronmethanesul fonate and

4Usinst aepeptialybthey Bapaepiprasire miescringiddin stge 1 iaf| example 31 and
C%H%Rigmg @G?JP tsaénﬁ\ﬁsipéﬁi%ﬂduhgqrﬂdrtﬁdﬁ%té% DIVR_ 29938 mol), the

mMass yses
( itk cqmpczur(d12 @9(51 tﬂ@ﬁ/«)thwobtelneduas Blight)yetlow oilofodo™= -6.0 ° (1%
e | benzoi ¢ acid Using
esser%?%'l“l M%@E@%§%§g¢ﬁ£g P@}i‘)ale c'ri bed in Exanple 14
eStemyi 8y t (Y)-tdButyt ( BY6-methgky-1-o0xo-3,4-dihydroisoquinolin-2(1H)-

4- (2 1,0 rolidin-3-yl)-1
- X&éyﬁég&ﬁj%wgﬁ%{ﬂm soqui nolin- 6-yl)benzoate, the
t Using e@eptianydtheaaarbe wheadune dieaaribeiddensiepi 2 dofblpxadyie 31 and
spe Iyse_._ 3 0 (f2) - -
) Cygmﬁﬁt yl p&ﬂ% .S y?jZ I%td_%géx%_eTo&ypl'?enéth/%n{n}o)pyrrolldlne 1
Zar@o&ylatet(r?@ﬁygirﬁo@ snmfu), nihlei title @mylopnd 1115 g {BEY) as editained as a

' d
T o e R s N 8 O R) (e
( Step/31 (Sh6tHydroxy-@Hpwiralidingd-yh-8,4odlitrydroisoquinolin-1(2H)-one
(2o b A AL SRR 514, Bl 1 o
obtrwiayeéng and (Bidmbtftyled by3-(RivRethoxy/- traxs-3gipdibydraisoquinolin-2(1H)-

L o

cy)biacniedtgd anihie mmzw]b%ier detthantsi SRLUDSN, MeOH) MS (ES) m/z

2 fpgheram ne 98 (91t hoxypropan- 2109

Step 4: (S)-2-(1-Cyclobutylpyrrolidin-3-yl)-6-hydroxy-3,4-dihydroisoquinolin-
1(2H)-one

Using essentially the same procedure described in step 1 of Example 32 and
employing (S)-6-hydroxy-2-(pyrrolidin-3-yI)-3,4-dihydroisoquinolin-1(2H)-one (0.77 g,
3.3 mmol), the title compound 0.68 g (72%) was obtained as a while foam, [o]p>=
9.0 ° (1% SOLUTION, MeQOH); HRMS (ES) m/z 287.1752 [M + H]".

Step 5: (S)-2-(1-Cyclobutylpyrrolidin-3-yl)-1-ox0-1,2,3,4-tetrahydroisoquinolin-6-
yl trifluoromethanesulfonate

Using essentially the same procedure described in step 1 of Example 44 and
employing (S)-2-(1-cyclobutylpyrrolidin-3-yl)-6-hydroxy-3,4-dihydroisoquinolin-1(2H)-
one (0.68 g, 2.4 mmol), the title compound 0.68 g (68%) was obtained as a light
yellow foam, [o]p®°>= 12.0 ° (1% SOLUTION, MeOH); HRMS (ES) m/z 419.1247 [M +
HI".

Step 6: (S)-4-(2-(1-Cyclobutylpyrrolidin-3-yl)-1-ox0-1,2,3,4-tetrahydroiso-
quinolin-6-yl)-N-methylbenzamide

Using essentially the same procedure described in step 2 of Example 44 and

employing (S)-2-(1-cyclobutylpyrrolidin-3-yl)-1-oxo-1,2,3,4-tetrahydroisoquinolin-6-yl
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101 norpholine 102 piperidi ne EXAMPLE 103-1 12
Preparation of (/?)-4-(2-(1
wo eaweloddaut yl pyrrolidin-S-ylH -oxo-1 PCT/US2008/075942

, 2,3, 4-t et rahvdr oi soqui nol i n-

6-yl)-3-fluoro-Nsubstituted benzam de hydrochl ori de

conpounds Using essentially the sane procedure

described in step 5 of Exanple 73 enpl oyi ng desired

akfifherometianesyifgsoithds dA®wn i mgTabl &-%VI | damobe  and 4-
ﬁ%?fggl%grb%ﬂ% X&/ﬂb&‘o@% QéfEc;( Wﬁ%@”g 3ﬂﬂﬁ§lo§bpt‘%ttﬁlé'compi>und g (%)

/ M@B@piﬂlmm wbhﬂe s9licll m@r&ﬁﬁyz%aﬂfﬁ frdp 10302 % IPALTIDE MeOH);

yor oet hanam ne 108

mhﬁ%gé%)erﬁ%]a@grﬁg% [@ (S) -1 - net hoxypropan-2- 110

2-i sopropoxyet hanani ne am ne 111 norpholine 112

pi peri di ne Eval uati on of tam ne binding in
human h| stam ne H recepto%ﬁrﬁeme af fini ty _of

e A | g rmnner St abI y t rnsf ect ed
H Bz 'dgh Clt'(S)‘MI((}'\%M?n DMEM cont ai ni ng 10% heat

inactivated FBS and G 418 (500ug/m ). Cells are §
g

scraped fromthe platg, transferred to centri €OMe
t ubes, hed OI’]G@N-FI’E in PBS dy centrifugatsi in a

Sorval | KI7 Pl usN cent ri f uge (Z000 H) m nutes,-40).
The @- tPhg perets ard stfor em 80 0CdmbiyhPr@ady
(Pl |s are re-suspénded in buffer ( JTris
pH:7 5) and placed in a Dounce honbgeni zer, ounci ng
ten tines to honogeni ze cells. The hom)genate |sspun

down by centrifugation (Sorvall RT7 Plus, 18Q0rg

N
P 1]
i -3 (-
Ef 1.NaOH O
—_
_N
MeO O 2. 80Cl,
NaBH(OAc)3 o

HOAcC o MeNH2

Step 1: (R)-2-(1-Benzylpyrrolidin-3-yl)-5-bromoisoindolin-1-one

Using essentially the same procedure described in step 3 of Example 22 and
employing (R)-1-benzylpyrrolidin-3-amine (1.1 g, 6.5 mmol), the title compound 0.42
g (44%) was obtained as a yellow oil, [a]p®°= -38 ° (1% SOLUTION, MeOH); HRMS
(ES) m/z 371.0761 [M + H]".

Step 2: (R)-Methyl 4-(2-(1-benzylpyrrolidin-3-yl)-1-oxoisoindolin-5-yl)benzoate
Using essentially the same procedure described in step 4 of Example 22 and
employing (R)-2-(1-benzylpyrrolidin-3-yl)-5-bromoisoindolin-1-one (0.41 g, 1.1 mmol)
and 4-(methoxycarbonyl)phenylboronic acid (0.79 g, 4.4 mmol), the titte compound
0.33 g (68%) was obtained as a yellow oil, HRMS (ES) m/z 427.2020 [M + H]".

Step 3: (R)-Methyl 4-(1-oxo0-2-(pyrrolidin-3-yl)isoindolin-5-yl)benzoate
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10 m nutes, 4C). The supernatant is placed in a Corex

tube and spun down by centrifugation (Sorvall RC 5c
W@La98/036177 000 rpm 20 mi nutes, 4C). The pel | et PGI/US2008/075942

resuspended in buffer (50 Tris, pH 7.5). Protein

concentration (ug/ul) is determ ned using the

M cro-BCA Protein Determ nation. The binding assay is

set upin a 96 well mcrotiter plate in a total vol une
otsgoespentipiynthepsamne i Rroegduee igseripedeine pigPne dofi Rxamrle 54 and

g%ﬁ@g&ﬁ?aﬂ@:ﬁfgw Cl4%??ﬁ‘-%%9ﬂl5yrr ohthe-3 yIﬁ@lox&@tqh&’él?n%‘g\%enzoate

ound 1s seri al

diQ-82 8d0-48§inrgok). Hee B’@,Q:R%Pplmdcﬁ%mgd /%) Wag opiaigd as a white foam,
gﬁgrm' 1'59‘1@% g@gﬁTRﬁN WQOHXI—FFSMé ﬂg(lzbﬁ/?ﬁ’%@ﬂ A :

Pended in Bu 'hono I zed ursts o
sStemds 4usi r(§)-Methylr | s4-|(@6haynlcbtutymwrt@elm-3ml) ‘s-exoiaoindolin-S-
p pﬁén%%lh%i ng 5. Ten ng of nenbranes are added to each
. Fol'Towi ng a one hour incubation at 300C, the
r daingi essentialtyethe aanedorbgeotum deddilieidoim efepi teofcekainple 32 and

Elgﬁnve ganLr ouhghler %ﬁ?&ri’&g{jlﬁpﬁé? "&5\'7:\;/ ib%ﬁ%%%% mg:

f Or24dnmoh,ontne titl# lwempband §0smdn(8e%d) ves obtamekicasra gello87@, [o]p*°=

o3t e BRCRRCH ARV (e Ve 7D A TR A Yo

OS't}éﬁ 5NR)-4- (biL(n@dmmwrrdﬁaw Iynadoxdissivboiihs yt)behSouc acid

culatedf the | the concentrati_o
<5 Exin ol AP ari S esOthedt B Sehes siclxdiRle 32 and
bbﬁ@ldymgotR)trh@thylam(Dlm g@mtylml&ﬂwalmm@&@s@ﬁ@cﬁlﬁ%ﬂ%enzoate

% Sp‘ﬁ%t | HWI) nd' and %é é% vggs obtalned as a yellow oil,

f Q2P ag agmel SOLUG!IDNWI@OHD tHFaMg éEspmrzcéw NBEOIp | HrSH]
determ ned. The Ki is calcu fromthis using

OR&Ry- Pruof f elfilat- (?oﬁ'-CWPbutw%m"din@m'k&mﬁer@'%nﬁ-vl) "N-

Wbéﬁidrﬁiﬂe(ﬁydwcﬂﬂof@éjl ol i gand used in the assay,
and d he di ssoci ati on constant of the radjoligan

f Hsingnhesseatialyt Be. same Praerdirerideseigedr '”egé?f“@'ﬁp%r‘?r}?eﬂ?) -4-(2-(1-
by GEBUNIbyHEDIIGIR- Cﬁifl ql&&bls@'ﬁdélhh% divbetize@ gcidli(s0 In?artﬂoa mmol) and

(correspondl n hat added to each well)

ha$th @ming.64- '%é'?eﬁ Hie ey nimiedd): dhRidfle Pa@ﬁwftdal 15 mg (50%) was
C@B@Heu%safvﬂﬂtetéana rRl 207-paEee é O?Dgwlmgal’oﬂ% oL toNVReOH);

aSS?\X hi stam ne recept or gonitsm acti vi ty
S (ES) miz 390.2178 [M + Hﬁ)

EXAMPLE 92
Preparation of (R)-2-(1-cyclobutylpyrrolidin-3-yl)-5-(4-(pyrrolidine-1-carbonyl)-

phenyllisoindolin-1-one hydrochloride

O
s0Cl; _<;
"
pyrrolidine C\
HO. O

Using essentially the same procedure described in step 6 of Example 91 and

pyrrolidine (30 mg, 0.08 mmol), the title compound 16 mg (48%) was obtained as a
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Stable H3 cells are maintained in tissue culture flask
in DVEM wi th high glucose, 10 % FBS, 1X pen/strep, 500
wWQiuoat3dey18, until experinent. Culture medi a i BCTERSOE75942
and cells are washed twice with PBS w Ca++ and My++
plus 500 MM IBMX. Cells are then detached by tapping
on the side of the flask and resuspend in the sane
buffer. Two thousand cells/well are incubated with 1
nvihie solichinme 2p0-821 10, fuls’t-or38Kol 1% SPILLT 1QMr Me@sl); HRMS (ES) m/z
Cc Lgns of conpounds in a total volume of 30
%6%%%@& ‘?—ﬂ plates for 30 mn at 300C. Final test
conpound concentrati ons range from 10-4M to 10-9. 5M at
full log dilutions. Cyclg $VRjs are neasured
usi ng Hi t Hunter cAMP kit rom ' coverx cat# 900041
aEcepaiaﬁ@ tob (Rbﬁiﬂz-ﬁbcmlebumpytmlidim-ﬁi-wm -0x0-1,2,3,4-tetrahydroiso-
L US] Count
(JIME%-VI?%&'%&H%@%@Q\%% 'ic?e ﬁlﬁ:rgﬁ glldu?é)l'ﬂ?%o-[%s
rece| ving 10 nmM forskolin pI us 100 nM hi stam ne are
considered 0% and in_¢ells rgceiving 10 uM forskolin
pl us 100 nM hi st ani né: pb‘u@tBrrM cl obenpropit are
consi dered 100% Data are expfessed as % ce @iﬁ*@
anal yzedousm azm SafH:Pviger@: The Kb val are
cal c he fetHew ng equiiti =
| C50 + J(1i gand/ Kd)% NaCFhe dat ax-alfe-sdwn in Tabl e
| V% bel ow. For Table +§9%.= < 10 nMgB = 10.1 nM - 25.0
nMC— 25.1 nM- 50.04mM D = 50.1 nM- 100 nME = >

1%93pn'v‘| TAE;‘ elthyIEﬁ (IZ_I%1-cycl%bug/lpyrréIIM%’\q)-q’-oxo 1,2,3,4-tetrahydro-

isoquinolin-6-yl)benzoate

Using essentially the same procedure described in Example 41 employing the
desired (R)-2-(1-cyclobutylpyrrolidin-3-yl)-1-oxo0-1,2,3,4-tetrahydroisoquinolin-6-yI
triluoromethanesulfonate and 4-(methoxycarbonyl)phenylboronic acid, the title
compound can be obtained and identified by NMR and mass spectral analyses.

Step 2: (R)-4-(2-(1-cyclobutylpyrrolidin-3-yl)-1-ox0-1,2,3,4-
tetrahydroisoquinolin-6-yl)benzoic acid

Using essentially the same procedure described in Example 14 employing the
desired (R)-methyl 4-(2-(1-cyclobutylpyrrolidin-3-yl)-1-ox0-1,2,3,4-tetrahydro-
isoquinolin-6-yl)benzoate, the title compound can be obtained and identified by NMR
and mass spectral analyses.

Step 3: (R)-4-(2-(1-cyclobutylpyrrolidin-3-yl)-1-0x0-1,2,3,4-tetrahydro-
isoquinolin-6-yl)-N-substituted benzamide

Using essentially the same procedure described in Example 15 employing (R)-4-(2-
(1-cyclobutylpyrrolidin-3-yl)-1-ox0-1,2,3,4-tetrahydroisoquinolin-6-yl)benzoic acid

and desired amine, the compounds shown in Table XVI can be obtained and

identified by NMR and mass spectral analyses.

TABLE XVI
Ex. Ex.
No. HNR’'R” No. HNR’'R”
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2D3B4A5A6BEXx H3 Binding Ki(nM No 7 A8 A
9B10B11C12A13 B 14 B 15 A 16 A 17 A 18 A 19 A

WQ@0090H»117 A 22 E 23 E 24 E 25 E PCT/US2008/075942
93 i-propylamine 94 cyclopropyl amine
95 azetidine 96 cyclobutylamine
97 2-fluoroethanaminel 98 2-methoxyethanamine

99 (S)-1-methoxypropan-2- 100  2-isopropoxyethanamine
amine

101 morpholine 102 piperidine

EXAMPLE 103-112
Preparation of (R)-4-(2-(1-cyclobutylpyrrolidin-3-yl)-1-ox0-1.2,3,4-tetrahydro-

isoquinolin-6-yl)-3-fluoro-N-substituted benzamide hydrochloride compounds

N“'CN\O

Pd(Ph;P),/Na,CO;

0 CN
O e
2. NaOH RN
TfO 3. SOCl,

NHR'R" o
4. HCl

Using essentially the same procedure described in step 5 of Example 73 employing
desired amines, the compounds shown in Table XVII can be obtained and identified

by NMR and mass spectral analyses.

TABLE XVII
Ex. Ex.
No. HNR'R” No. HNR’R”
103 i-propylamine 104 cyclopropyl amine
105 azetidine 106 cyclobutylamine
107 2-fluoroethanamine 108 2-methoxyethanamine

109 (S)-1-methoxypropan-2- 110  2-isopropoxyethanamine
amine

111 morpholine 112 piperidine

Evaluation of Methyl histamine binding in human histamine Hs; receptor cell

line
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26 D27 C28 C29 B30 C32 E 33 A 34
38 BEx H3 Binding Ki(nM No 39 A4
Wo2008/0%6146 A 47 A 48 A 49 AS50 - 51 -

A 35 B 36 D 37 A
1 A42 A 43 A 44
PCT/US2008/075942

The affinity of test compounds for the histamine 3 (H3) receptor is evaluated in
the following manner. Stably transfected HEK293T cells are grown in DMEM
containing 10% heat inactivated FBS and G-418 (500ug/ml). Cells are scraped from
the plate, transferred to centrifuge tubes, washed one time in PBS by centrifugation
in a Sorvall RT7 Plus centrifuge (2000rpm 10 minutes, 4°C). The resulting pellets
are stored at -80°C until ready for use. Cells are re-suspended in buffer (50mM Tris
pH=7.5) and placed in a Dounce homogenizer, douncing ten times to homogenize
cells. The homogenate is spun down by centrifugation (Sorvall RT7 Plus, 1800rpm
10 minutes, 4°C). The supernatant is placed in a Corex tube and spun down by
centrifugation (Sorvall RC 5¢ Plus, 17,000 rpm 20 minutes, 4°C). The pellet is
resuspended in buffer (50mM Tris, pH 7.5). Protein concentration (ug/ul) is
determined using the Micro-BCA Protein Determination. The binding assay is set up
in a 96 well microtiter plate in a total volume of 250 uL. Non-specific binding is
determined in the presence of 10 uM clobenpropit. The final radioligand
concentration is 1 nM. The test compound is serially diluted using the Beckman
Biomek2000 to a final approximate range of 100 uM to 100 pM. Membranes are
suspended in buffer, homogenized in 2 bursts of ten seconds using a Vitris
mechanical homogenizer set at power setting 5. Ten ug of membranes are added to
each well. Following a one hour incubation at 30°C, the reaction is terminated by the
addition of ice cold buffer and rapid filtration with a Packard Filtermate Harvester
through a GF/B filter pre-soaked with 1% PEI for one hour. The plate is dried for one
hour at 37°C and 60 uL Microscint Scintillant is added to each well. The CPM per
well is measured on a Packard Top Count NXT. Ki values are determined in nM. The
Ki is calculated from the ICs (i.e. the concentration of competing ligand which
displaces 50% of the specific binding of the radioligand). CPM values are expressed
as % specific binding and plotted vs compound concentration. A curve is fitted using
a four-parameter logistic fit and the ICsy value is determined. The Ki is calculated
from this using the Cheng-Prusoff equation: pKi = |Cs/1+(L/Kd) where L =
concentration of free radioligand used in the assay, and Kd is the dissociation
constant of the radioligand for the receptor. L is determined for each experiment by
counting an aliquot of the diluted radioligand (corresponding to that added to each
well) and the Kd has previously been determined under identical conditions for this

cell line / radioligand.
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52 A53 A55 D56 A57 A58 A59 B60 A6 1 E 62 C 65
A 66 A67 A70B7 1B72E 73 A74 A75 AEXx H 3
w@2wdiosrg1K i (nNM N o 76 A 77 A 78 A 79 A 80 A PCT/US2008/075942

Cyclic AMP assay for histamine receptor H; antagonism activity.

Stable Hj cells are maintained in tissue culture flask in DMEM with high
glucose, 10 % FBS, 1X pen/strep, 500 ug/ml GY18, until experiment. Culture media
is removed and cells are washed twice with PBS w/ Ca++ and Mg++ plus 500 yM
IBMX. Cells are then detached by tapping on the side of the flask and resuspend in
the same buffer. Two thousand cells/well are incubated with 1 yM histamine plus 10
MM forskolin plus various concentrations of compounds in a total volume of 30 yL in
96 well plates for 30 min at 30°C. Final test compound concentrations range from
10-4M to 10-9.5M at full log dilutions. Cyclic AMP levels are measured using
HitHunter cAMP kit from Discoverx, cat# 900041 according to manufacturer’s
instruction. Chemiluminescence signals are detected using Top Count (Packard).
Cyclic AMP levels in control cells receiving 10 uM forskolin plus 100 nM histamine
are considered 0%, and in cells receiving 10 uM forskolin plus 100 nM histamine plus
1 UM clobenpropit are considered 100%. Data are expressed as % control and
analyzed using Prizm soft ware. The Kb values are calculated using the following
equation, KB = ECs or ICso/[1 + (ligand/Kd)]. The data are shown in Table IV, below.

For Table IV
A=<10nM
B =10.1 nM - 25.0 nM
C=251nM-50.0 nM
D =50.1 nM-100 nM
E=>100nM

TABLE IV

Ex H; Binding Ki (nM)
No

o~ W DN
W » >» W O O
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8 1 A8 A83 AB84 AB85 A86 A87 C88 B8 A9 A9 1

B 92 AWhat is clained is: 1. A conpound of forrmula (1)
wob@pesa1X is (CRBRA COor O mis 0, 1 or 2; PCT/ESIN8/075942

1, 2 or 3; pis O 1or 2; RLis an alkyl or

cycl oal kyl group each group optionally substituted; R2

is NRBR6 or an al kyl, cycloal kyl, cycl oheteroal kyl,

SUbst it uted i th the °§E“2v?28“uﬁé?n‘é€m£% oMl O then R2

nmust be other tha ;

i ndependently H, hal ogén or an optiénally substituted

al kyl or cycloal kyl grgup; and A
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
32
33
34
35
36
37
38

o r O @ X PP MO OO OO MmMMmMM>» >» » » » P P> PP O © @
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R5 and R6 each independently H or an al kyl, al kenyl,
al koxy, cycloal kyl, cycl oheteroal kyl, aryl or
wheaoeodanyl group each group optionally substiPCE/Es2008/075942
R5 and R6 may be taken together with the atomto which
they are attached to forman optionally substituted 4-
to 7-nmenbered ring optionally containing one or two
addi ti onal heteroatons selected fromN, Oor S or an
optional |y substitute@xfused HiBindingKbtnM) i cyclic 9-
to 15-nmenbered ar I '
contai ning one to thr&€ additional HAeteroatons
selected fromN, O or,% or a stereg@isoner thereof or
a pharmaceutically acceptable salt thereof; provided
that Rl is not diphenyRpropyl. 2. The conpound
according to claim1 whgerein n is 1lpor 2.3. The
conmpound according to claim1 or 2 wherein RL is
optional ly substituted4cycloal kyl. A The conpound
according to claim1l Qg 2 wherein RL is CC alkyl. 5.
The conpound according to claiml or 2 wherein RLis a
C3-C6 cycloal kyl. 6. T#Re conpound aécording to any one
of clainms 1-5 having %Ze structure @f formula Ix: (1x)
wherein, X1 is H and is -X-R 2; or X1is -X-R 2 and
X2 is H 7. The conpodid accordi ng fo any one of
claims 1-5 having theygtructure of fornula Ia wherein
mis 0, 1 or 2; 50

51
52
53
55
56
57
58
59
60
61
62
65
66
67
70
71
72
73
74
75

> > Mm@ ® > X > OMmMmP @ 2>» > >r OP» >
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nis 0, 1, 2 or 3;Rl is an al kyl or cycl oal kyl group
each group optionally substituted; R7 and R8 are each
w0 pepamdent |y H, hal ogen, CN, CONRORLIO , ORIl ECT/USIOB$AI75942
1, CORL 1, or an alkyl, haloal kyl or cycl oal kyl
group each group optionally substituted; R9 and R10
are each i ndependently H or an al kyl, hal oal kyl,
cycl oal kyl, aryl or heteroaryl group each group
optional |y substitute@Xor RO Hngi'ﬂim Ka(nMe t aken
together with the _atoMoto which they are attached to
forman optionally subdétituted 5- t6 7-nmenbered ring
optionally containing-gne or two adjptional heteroatons
selected fromN, Oor S5 and RL 1 is H or an alkyl,
hal oal kyl, cycl oal kyl ,78al kenyl, al kfnyl, aryl or
heteroaryl group each,group optionally substituted; or
a stereoi soner thereof or a pharmaceutically
acceptable salt theredP. 8. The conpound according to
any one of clainms 1-7gyherein the agacyclic ring is
attached at the 3-position of said azacyclic ring. 9.
The conpound accordi n§2t o any one off clains 1-8
wherein mis 1. 10. Thg conpound aCﬁording toclaim?7
wherein the azacyclic ring is attached at the
3-position of said az&yclic ring; R7 is CONRORLO ;
and R8 is H 11. The ggnpound accorgding to any one of
clainms claim1-6, wherein R2 is an optionally
substituted ami nocar b8yl phenyl or A
cycloheteroalkylcarbo%¥lphenyl group. 12. The conpound
according to any one of clainms 1-1 I, wherein X is O.
13. The conpound acco8ing to any oBe of clains 1-10
and 12, wherein R2 isggelected fromythe group
consi sting of nethyl oxycarbonyl phenyl, carboxyphenyl,
am nocar bonyl phenyl , &0kyl am nocar bényl phenyl ,
cycl oal kyl am nocar bonyyphenyl, B

92 A
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N, N- di al kyl am nocar bonyl phenyl, carboxyphenyl al kyl ,
am nocar bonyl phenyl al kyl ,

wa@bkdghaitihocar bonyl phenyl al kyl , PCT/US2008/075942
N, N- di al kyl am nocar bonyl phenyl al kyl , cycl oal kyl am nocar
bonyl phenyl al kyl , cyanophenyl ,
cycl ohet er oal kyl car bonyl phenyl ,
am nocar bonyl hal ophenyl, al kyl am nocar bonyl hal ophenyl ,
Nk & dyihRaiigiocar bonyl hal ophenyl ,
cycl ohet er oal kyl car bonyl hal ophenyl , hal ophenyl ,
phenyl , di hal ophenyl, al kyl am nocar bonyl hal ophenyl ,
pyr r ol di neAlcopgiobpa vt pheagll, and ami noal koxyal kyl .
14. The compound according to claim1 selected from
the group consisting essentially of
4-{[2- (1- Cycl obutyl pi peridi n-4-yl) - -oxo 1,2,3,4-tetra

hydr oi soqui nol i n-6-yl ] oxy} benzcm Met hyl
4-{[2-(1- cyclobutylplperld Lf -/0 8

, 2,3, 4-tetrahydroi soqui n 6- ri/l]oxy}benzoate
4{[2(1 C,yclobutylplpferl -{Hpml- oxo-1, 2, 3, 4-tetra
hydr oi soqui nol i n-6- Yl ]oxy}benzam de;

4-{[ 2-(1-Cycl obutyl pi peridin-A-yl)-1-o0oxo0-1,2,3,4-tetra
hydr oi soqui nol i n-6-yl ] oxy}- Nn€t hyl benzam de;
4-{[\,2he(rémcycl obut yl pi peridin-4-yl)-1-o0ox0-1,2,3,4-tetra

hydr oi s Xy} - Net hyl benzam de;
4y{ [ 2- ( E’P{d% %C%?p@r ?/:(}jl n- 4-§I )-1-0x0-1,2,3,4-tetra
hydr0|30ﬂuunqknm-6 yl ] oxy}- Ni sopropyl benzam de;
4-{[ 2- (1-Cycl ohut yl pi peridin-4-yl)-1-o0x0-1,2,3,4-tetra
hydr oi sdY8ihdr f ﬁré yl ] oxy}- Ncycl opr opyl benzani de;
N- Cycl olpuis wl 4 4r £ 2- (1-cycl obut yl pi peri di n-4-yl)-1-oxo-
1 ,2,3, 4. tetrahydroi soqui nolin-6- zam de;
i [0 R oS o ahYe o Bk dronneaph daledabrah S fter
hydr oi s@fus NePRNorGarydlk@Xybiobikyic bmzﬂfeitetbéxeyl,z@m di@eteroaryl group
i o soqu e SR DPTGTe)Y stbstinted vl Mecauss Bt whéh X% o
;]1 5[2. (1- Wm&mﬁmbﬁlb@%hﬁltlﬁl\?rﬁﬁﬁtf?a 1I gxo 1,2,3,4-tetra

rois in ie enzam de; ,
2 (15 oy o G 57 e bsReneoi: b aeesyarea Rt sypatited
Ir\/gony: ) phen@pkyﬂor%,yéqoa|dy|tgy&r@aﬁ@qU| nolin-1 (2H)-one;

hy

4- ({[ 2- ﬁ 9@9&? dBGhndseerdandy AL of-an glkvt alkggyh alkoxy. gyelagliyl,

ahydr oi soquicfsitglerdalkyl, aryl or heteroaryl group each group optionally
substituted or R®>and R® may be taken together with the atom to which
they are attached to form an optionally substituted 4- to 7-membered
ring optionally containing one or two additional heteroatoms selected
from N, O or S or an optionally substituted fused bicyclic or tricyclic 9-
to 15-membered aromatic ring system optionally containing one to
three additional heteroatoms selected from N, O or S; or

a stereoisomer thereof or a pharmaceutically acceptable salt thereof;

provided that R' is not diphenylpropyl.

2. The compound according to claim 1 wherein n is 1 or 2.
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yl ] oxy} et hyl ) benzoat e;
4- ({[ 2- (1- Cycl obutyl pi peridin-4-yl)-1-o0xo0-1, 2, 3,4-tetr
W@kopdioaiisoqui nol i n- 6- yl ] oxy}net hyl ) benzoi ¢ acPdr/US2008/075942

4- ({[2-(1-Cycl obutyl pi peridin-4-yl)-1-ox0-1,2,3,4-tetr
ahydr oi soqui nol i n-6- yl]oxy}nmethyl)benzam de;
4- ({[ 2- (1- Cycl obutyl pi peridin-4-yl)-1-o0xo0-1, 2, 3,4-tetr
ahydr oi soqui nol i n-6- yl]oxy}nethyl) N—nethylbenzanlde
4- ({[ 23(1- CJ bt cbmPYY wpr%gntozplqrm)t ar-ZowbereinR 'Is gptierally
al ??ﬂh @gﬂmgml n-6- yl]oxy}nmethyl)-Nethyl benzam de
4-% 2- (1-Cycl obut yl pi peri din-4-yl)-1-oxo0-1,2,3,4-tetr
ahydr oi soqui nol i n- 6-
yl ] oxyhmet h R' |
N- Cycl }gbut ylyrhé %Pl%@r}d@%:c% p:j]per Ao I II§ iC4 o
-1,2,3,4- tetrahydr0|squ|noI|n 6-
yI]oxy nmet h

%‘% T obary Lo paT e ofing a1 Auherein Ry 8 2,050
apwwwvldbenzyl]oxy} 3, 4- di hydroi soqui nolin-1
(2H) - one;
4- 2-(1-Cycl obutyl pi peridin-4-yl)-1-ox0-1, 2, 3,4-tetr
ah%E oﬁéoq%h@ppmpéunpd apccordlng to anB{/ o)ne of claims 1-5 havmg the

ygh&ﬁmbqﬁhgwhka&bcyclopentylbenzan1de
4-(1- Oxo- 2-pi peridin-4-yl-2,3-di hydro-1

H i soi ndol - 5-yl ) benzonitrile;
4-[2- (1- Met hyl pi peri di n-4-yl)-1-oxer 2, 3-di hydro-1
H i soi ndol - 5- yI]benzonitriIe 4- [24(1

s

, 3- @_?ygyo 1

t
H-i soi ndol - 5- yI]benzom1
4-[1- Oxo-2-(1-propyl pip n- E yI) 2, 3-di hydro-1
H- i soi ndol - 5-yl ] benzore (CHz

-[ 1- (Cyclopropylnethyl)plperldln 4-yl]-1-oxo0-2, 3-d
ro-1 Hisoindol-5- yl}begyonitrile;

-[ 1- (Cycl opentyl net hyl ) pi peri di n-4-yl]-1-o0oxo0-2,3-d
rain,1 Hisoi ndol -5- yl}benzonitrile;

X'is H and X% is —X-R? or
X'is =X-R? and X?is H.

CD-NQI\)U)

7. The compound according to any one of claims 1-5 having the

structure of formula la

R1
|
N.
Q (/ (CHa)
Xy N
O—l I
— A _(CHa)m

R™N__X
e (1a)
wherein
mis 0, 1 or2;
nis 0,1,2o0r3;
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4-12-(1 -Cycl obutyl piperidin-4-yl)-1
- 0X0- 2, 3-di hydro-1 Hisoi ndol -5-yl ] benzonitrile;
wa 240208611 Cy cl opent yl pi peri di n-4-yl) - 1- oxo- 2, 3- BCTIY2008/075942
Hi soi ndol -5-yl ] benzonitrile; 4-[2-(1
- Cycl ohexyl pi peridin-4-yl)-1 -oxo-2, 3-di hydro-1
H- i soi ndol - 5-yl ] benzonitril e 4-({2-[(3R) -1
-cycl obutyl pyrrolidin- S—&l -o0xo0-1

, 2, 3, 4- Refsrearafnt o evstpalknbgronp sachygrpur pplinnstnsedstiiter;
4- ({2- [ kBRI iy gaécéaehmé\oea(aern% 'I—fjhﬁloﬁfﬁl JeiN ch%mé%i 3RS,
4-t etrahydr ol soquli no I n- enzan de;

- ({2-[ (3R) C2RYcCORUE P maﬁéwl hajpaikséoypydqaﬂe&@toypzeash group

tetrahydro b 40

-[(3R) - 1- cb&&ngnaiﬂsgk#%gy!?d?ﬁak %%%B?/ ?py”oﬁfgloran alkyl
-yl car bony é;lmibyld;w oa&ymarydjpm&ier@rag/bqwun@lacfmg@up optionally
(2H) -one; gybstituted or R® and R'® may be taken to fo

-({2- [(3 R) - 1- cycl opent yl pyrroNdi n-3-yl J-1-o0x0-1

, 2, 3, 4- t et thgk @t dftasogd imierm en@ptigngliy syheited pctoaimgmbered
-({2-[ (3R

(2{3 E‘r( ez rrla @Ebg%@g&g{ﬂte}fnrg BHQUmJ‘ad%dﬁQfﬁete%%ni‘s selected
N- et hyl befﬁQfarN deor Si(qng-[ (3R) - 1
-cycl opesit wl [

o tqgt ?égﬁ%érg%|§gqﬂ?l%vﬂ¢yg[o%}?r ;(I}I;enyl alkynyl, aryl or heteroaryl
N- et hyI bengr@tp @ach group optionally substltute or

b(s@e%m rﬁé‘@th@ﬁé%f‘&yé Wérﬁ%kélﬂlcﬁﬂﬁaé@ebfaﬁre[ébﬁ(tlﬁ’é/r[e&o| i di n-

1-yl car bonyl ) phenoxy ydr ol soqui nolin-1
(2H)-one; -{2-[(3R)-1-cyclopentylpyrrolidin-3-yl]-1
- 0X0-1g, 2, 37pe compound accordln to any one of claims 1-7 wherein the
4-t et r ahydr oi soqui nol i n- 6- % mg benzam de;

?QaC[VGtBR)ngl'S @ﬁ@&tﬂﬂeﬁﬁﬁ'ﬁﬁ WW'WPH eh SﬁloBa%ﬂC}’C“Q ringxo-1 , 2, 3,
4-tetrahydroi soqui nolin-6-yl}-Nethyl benzam de;

-[ (3R)-1-cycl opentyl pyrrolidin-3-yl]-6-[4-(pyrrolidin-
1-yl caPbonylT j\@ﬁ@mppqm%awomhngng@cﬁwwgquiclﬁtsms i'iBlNherem mis 1.
(2H)-one; -{2-[(3R) -1 -cyclobutylpyrrolidin-3-yl]-1
-oxo-1 , 2, 3,

4-t et r Ahydr dhe sauPANd roerdjng tomﬂ%mr?y\rvb@ﬁlzla*m geacyclic ring is

- b#adHedR) 1k 3-pY&Hi &Pé’fts\élopé’zraﬁf’énbﬁ’uh? R ¥ CONRRNC ahd RRiSH.
4-tetrahydroi soqui nolin-6 hyl benzam de;

-[ (3R) - 1-cycl obut yl pyrroli d| n-3-yl]-6-[4-(pyrrolidin-1

-yl car henyl yraBeBbbard 4scording to any one of claims claim 1-6, wherein R is

an optionally substituted aminocarbonylphenyl or cycloheteroalkylcarbonylphenyl

group.

Eether with the atom to which

12. The compound according to any one of claims 1-11, wherein X is
(CR’°R", and p is 0.

13. The compound according to any one of claims 1-10 and 12, wherein
R? is selected from the group consisting of methyloxycarbonylphenyl, carboxyphenyl,
aminocarbonylphenyl, alkylaminocarbonylphenyl, cycloalkylaminocarbonylphenyl,
N,N-dialkylaminocarbonylphenyl, carboxyphenylalkyl, aminocarbonylphenylalkyl,
alkylaminocarbonylphenylalkyl, N,N-dialkylaminocarbonylphenylalkyl,
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di hydr oi soqui nolin-1 (2H)-one;
-[(3R) - 1- (cycl opentyl nmet hyl ) pyrrolidin-3-yl]-6-[4-(pyr
WO 2000636117L- yl car bonyl ) phenyl ] - 3, 4- di hydr oi soqRdCTo51008/075942

(2H) - one;

-[(3R) - 1-nethyl pyrrolidin-3-yl]-6-[4-(pyrrolidin-1-ylc

ar bonyl ) phenyl ] -3, 4- di hydroi soqui nolin-1 (2H)-one;
-[(3R) - 1-(cycl opropyl met hyl ) pyrrolidin-3-yl]-6-[4-(pyr

r@W'Qﬁ”ﬂdqmlyp@%b@D’ﬂﬁheﬁb'H@M ps]an@plaenyduowylah@tieg@&ulcmonwpnenyl
%mno%aﬁ)on}(ln?lgﬁr_]en_yb alk Iam|n<§§:§§tﬁnglhaé)lphen I%N g-6 (4

oldladiw nqnaétzﬂfwtblﬁwwmtérﬁvp gterpalkyjdahpnying qnerwd)lha enyl

( lop I Ik Ihal I I 1- Iphenyl
?F%F%I’%aocﬂen% a amlnoc?rbgl%_%%/I?ejn}/&pmc_)l ine- c?rbgnyp enyl,

exyl pyrroli pyrrolidin-1
yﬁn@arrmawoymil@hyl ]1-3, 4- dihydroi soquinolin-1
(2H) one;
2-[(3R)-1-(furan-2-ylnmethyl )pyrrolidin
roI i di A41- yTbarceopgundreaiding @, daimd wemt@%/ &@qdihm@ﬂom 1

%Fﬂs&ﬂ@ esg?ntlglly of; i-yl carbonyl ) phenyl ] -2-[ (3R) - 1- (t hi op

hér{[22(_1 yaetMIipsridinofHybi Tnox@x- {4243, 4-tetra ydr0|soqumoI|n -6- yI]oxy}ben20|c
3, 4- dihydr oi soqui nol i n- 1( 2H) - one;

2-1(3R)-1-(1-met hyl et hyl) yrroI|d|n3 |]-6-[4-(pyrrol
&H&HHIQ«:@N&@I@W&;WW”}‘P -0X111h%;a|4ciet§@m'@rquuri10hn -6-

(2H) b t
cyogﬂ?xae i peridin-4-yl)-6-[4- ( ¥rrolld|n -yl ca
r

r deayﬂ)%wéqﬁumlpleer@n dhyﬁgﬂd@)tﬂ kaéﬁﬂ leemolmrfe

2-1(3 Oxg,beﬁ%érﬁllhg 3-yl]-6-]4- (pyrrol [ d| n- 1-yl car bonyl)
phen hydr oi soqui nol i n- - one;

24({@/6ﬁy%wmlwp@1qyeﬂ1y i hoxp- 112)1%16[”@ I(ci19lrsfwn<ziinrﬁ 1loxyN-

ar bonyls H%n)%ﬂy}? ig8y 4- di hydroi soqui noli n-1 (2H) - one;
cycl opent yl pi peridin ]-6-[4-(pyrrolidin-

14ﬂf%@rmufmé¢fﬂ"] -4y )A-0- h?@rﬂoyeér@amrﬁ@pwnqm 6-ylJoxy}-N-
(2H) - QIH Ibenzamlde

-cycl obut yl pi peri di n- 3- 4- rrolidin-1
gf{EZa y ﬁgﬂ n-g -yh-1-0x0-1,2,3 Itetrahy(grmsggl}/lnolm 6-ylJoxy}-N-

|sopropylbenzam|de,
4-{[2-(1-Cyclobutylpiperidin-4-yl)-1-ox0-1,2,3,4-tetrahydroisoquinolin-6-ylJoxy}-N-
cyclopropylbenzamide;
N-Cyclobutyl-4-{[2-(1-cyclobutylpiperidin-4-yl)-1-ox0-1,2,3,4-tetrahydroisoquinolin-6-
ylloxylbenzamide;
4-{[2-(1-Cyclobutylpiperidin-4-yl)-1-ox0-1,2,3,4-tetrahydroisoquinolin-6-ylJoxy}-N-
cyclopentylbenzamide;
4-{[2-(1-Cyclobutylpiperidin-4-yl)-1-ox0-1,2,3,4-tetrahydroisoquinolin-6-ylJoxy}-N,N-
dimethylbenzamide;
4-{[2-(1-Cyclobutylpiperidin-4-yl)-1-oxo0-1,2,3,4-tetrahydroisoquinolin-6-ylJoxy}-N,N-
diethylbenzamide;
2-(1-Cyclobutylpiperidin-4-yl)-6-[4-(pyrrolidin-1-ylcarbonyl)phenoxy]-3,4-
dihydroisoquinolin-1(2H)-one;
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di hydr oi soqui nolin-1 (2H)-one;

2-[ (3R)-1-cycl obutyl pyrrolidin-3-yl]-6-(2-fluoro-4-{[(
w@3)vasaret hyl pyrrolidin-1- PCT/US2008/075942

yl ] car bonyl } phenyl ) - 3, 4- di hydr oi soqui nol i n- 1( 2H) - one;

N-cycl obutyl -4-{2-[(3R) -1

-cyclobutyl pyrrolidin-3-yl]-1 -oxo-1,2,3,4-
t et rahydr oi soqui nol i n-6-y 141}‘ 3-fl uor obenzam de; o
4Meghyjl 4 23-(1-Cyglebepiatrgligipri-d)- i -oxer132 $ifjtetrahydroisoquinolin-6-

- 0X0- Iy idndln i PR ASEr i soqui nol i n-6-yl }-3-

f1 uoro- N-net hy Tbbenzam de;
24i({(31)) Cycl@p@tvkﬁm@f@m;ﬂyylraﬂqxqﬂr2 S4yietratydiagsqauinetinb4- { [ (

2R 24
) ¥[)5§%@¥ )Vb%ﬁ%%lg%a4 di hydr oi soqui nol i n-1 (2H)-one;
44{({12{(’( QR)?IO utyk@yf@rlélbtﬂtw hypxe-di 3. & rietgaiydiaisoquinetin-§-

ui nol i n-6-vyl Net hyl -
3 quoro gﬁ%@ﬂ*%thﬁﬁg v 4

444(821({-Omylobutyipipesdintdyy piroxe11i 213 A-tgirahyproisoquinolin-6-
- 0XO0 k! nol i n- 6-vyl 3-
fl uor%l]o%ly%eﬁh%g hrﬁ%lﬁ@%@#az?ﬁﬁ%éé v
24§({21) Cycl@p@tmwympﬂyylraﬂqu1.;2 %4;191]afe/d[ozsqquw@hrox64 (py

rroli Q ﬂméﬂ'wﬁf‘l‘ll%%ﬁe)n%ﬁﬁ&é‘

d|h o uinol i n- 4-{2 [(BR) -1
éb@wylpbytvhptﬂen@mrﬂ 32!) woﬂ 2, 3sdetrahygraisoquinolin-6-

4- t et mﬂ%ﬁﬁ&mﬁfﬂw Bl tiyitsnghmiddcycl opent yl -

3-fl uor obenza

4NnyC[IQt3N)I 4q({[2y#icye oty Ipiperidinidaiin1-9xgr112 3.4 dsteahydroisoquinolin-6-
gﬁﬁ n?ﬁgz§ﬁgglnolln 6-yl }-Ncycl opropyl -

3-f|uoro enzam de; o

225 Splobubyipinesiint 47y yprikolny aplislisd yidarteny Boerizylbe}-8.4¢ py

rroli 8’uh9dr$us¥&&ﬁ<?lﬁ’u°ﬂ!l‘-| ﬂfny' ]1-3, 4-

di hydr oif soqul no

z4f(f[%+ej Cycl@p@tv@wngwyylraﬂquw 34vyietratyd[asqauipelinda- ( py

rroli gidyhiothaalk t&}&k&bérﬁlﬁbs&i&a}n ich; 4~

di hydroi Soquinol i n é
64f(3 Qe Bpipeddipdyr2ot-diy ¢roqlH iseiadplonylibepreritfig: - 2- [ ( 3R)
%P Mdﬂ)é})ﬁr{ @lyf-dl' &2, $ldknydrdt H-isoindol-5-yl]benzonitrile;

d|h roi soqui nolin
> 4l 1-Sp IR IOBT wﬂdw%;mwd@ {H-isoinploRBiviTeRnFontnjeic ar
banylox@tembbpiperidin-4-yl)-2,3-dihydro-1H-isoindol-5-ylJbenzonitrile;
4-{2-[1-(Cyclopropylmethyl)piperidin-4-yl]-1-oxo-2,3-dihydro-1H-isoindol-5-
yl}benzonitrile;
4-{2-[1-(Cyclopentylmethyl)piperidin-4-yl]-1-oxo-2,3-dihydro-1H-isoindol-5-
yl}benzonitrile;
4-[2-(1-Cyclobutylpiperidin-4-yl)-1-oxo-2,3-dihydro-1H-isoindol-5-yl]benzonitrile;
4-[2-(1-Cyclopentylpiperidin-4-yl)-1-oxo-2,3-dihydro-1H-isoindol-5-yl]benzonitrile;
4-[2-(1-Cyclohexylpiperidin-4-yl)-1-ox0-2,3-dihydro-1H-isoindol-5-yl]benzonitrile;
4-({2-[(3R)-1-cyclobutylpyrrolidin-3-yl]-1-oxo-1,2,3,4-tetrahydroisoquinolin-6-
yl}oxy)benzoic acid,;
4-({2-[(3R)-1-cyclobutylpyrrolidin-3-yl]-1-ox0-1,2,3,4-tetrahydroisoquinolin-6-yl}oxy)-
N-methylbenzamide;
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di hydr oi soqui nolin-1 (2H)-one;

2-[(3R)-1-isopropyl pi peridin-3-yl]-6-[4-(pyrrolidin-1-
wQ@b@ankanyl ) phenyl ] - 3, 4- di hydroi soqui nol i n- 1 ¥QHyS90&075942

2-[(3R)-1-cycl obutyl pyrrolidin-3-yl]-6-[3-(pyrrolidin-

1-yl carbonyl ) phenyl ] -3, 4- di hydroi soqui nolin-1

(2H)-one; 4-{2-[(3R)-1-cyclobutylpyrrolidin-3-yl]-1

-ox0-1 , 2, 3, 4-tetrahydroi soqui nol i n-6-yl}-N,

mr(fag[(m) b@y@gﬁﬁt;d@yrrolldln -3-yl]-1-o0x0-1,2,3,4- tetrahydrmsoqumolm 6 -yl}oxy)-

2- [(3ﬁ)eTHylt9éﬁ%ﬁ’lmétyl pyrrolidin-3-yl]-Ncyclopentyl -
-0x0- 1, 2,°3, 4- tetrahydroi soqui nol i ne- 6- car boxamn de;

2 2[B! qycl@}bétybwpw pryrldi-iddickr didn-1yeaepybrilendky] By

I carb h qui nol i n- 1(2H) - one;
elﬂwr))lsgquﬂnal-n4w{a'§9§f§R 1-i sopropyl pyrrolidin-3-yl
] 4ﬂ({2 XR)- f-cyclapentylpyrrolidin-3 yI] 1-oxo0-1, 2 3,4-tetrahydroisoquinolin-6-

tetra lin-6-yl}benzam de;
3-fl ug e?%lt;l?g%) 1 -isopropylpyrrolidin-3-yl]-1

QXPZ'\E?:R)& 3 clﬁpénﬁlléﬁrl'&@h@ }ﬂﬁﬂ-@k&@z 3"4-@6tra)hy§j_r0|soqumolln -6-yl}oxy)-

benzam de; 2

- sodeB?ff‘%/J BRAFMIYR: n- 3- yI] 1 -oxo-1

, 4+(B- R3R)at%%Wn@l@@@udlmﬂ-ylmﬁxo-y12}Cbéltl@tﬁdﬁydle)isoquinoIin-6-yI}oxy)—
6 [ 2- &I l,[loro rs]pdyrrol i di n-1-yl carbonyl ) phenyl]-2-[ (3R

-1- |sop or i di n- 3- yl]1-3,4- dihydroisoquinolin-1
(2+[Q3ijﬂe¢yclopentylpyrrolld|n -3-yl]-6-[4- (pyrrolldln 1-ylcarbonyl)phenoxy]-3,4-

2-[ (38 (}rog%;&w%q t}&?gyg)ﬁé)l i di n-3-yl]-6-phenyl -3, 4-di hy

25?{'@3@%)1 ny@P@'HMbynrﬁeigdm-%ylldrqml 2/B-tetraydrpiseauiniadyy-N-
) - 3, 4nditweh2amiggui nol in-1 (2H) - one;
24£{Q§BR7 =GR @Myﬁoy#r&wﬁrr oy éq Lako3t, ¥ B)4-fatrbhy dr ¥ SduM diifliedy(}-N-

-yl carbonyl phenyl ]i soi ndol i n-1-" one;
4 { 2- gthgRFNZANEIR| obut yI pyrrol i di n- 3-yl ] - 1- oxo- 2, 3- di hy

qu 313&& mwpedﬂylpyﬁond.r} 3J§Jm6t[hy(bpr%mmﬂ g%arbonyIZ{)henyl] -3,4-
cycl obut rrolidin-3-yl] t et rahy
dro 6! VdrBiSP%lda‘EJi”h%?F'%@”el 1' (2H, 2' H) - di one;
4-{2-[(3R)-1-cyclobutylpyrrolidin-3-yl]-1-oxo0-1,2,3,4-tetrahydroisoquinolin-6-yl}-N-
methylbenzamide;
4-{2-[(3R)-1-cyclobutylpyrrolidin-3-yl]-1-oxo-1,2,3,4-tetrahydroisoquinolin-6-yl}-N-
ethylbenzamide;
2-[(3R)-1-cyclobutylpyrrolidin-3-yl]-6-[4-(pyrrolidin-1-ylcarbonyl)phenyl]-3,4-
dihydroisoquinolin-1(2H)-one;
2-[(3R)-1-(cyclopentylmethyl)pyrrolidin-3-yl]-6-[4-(pyrrolidin-1-ylcarbonyl)phenyl]-3,4-
dihydroisoquinolin-1(2H)-one;
2-[(3R)-1-methylpyrrolidin-3-yl]-6-[4-(pyrrolidin-1-ylcarbonyl)phenyl]-3,4-
dihydroisoquinolin-1(2H)-one;
2-[(3R)-1-(cyclopropylmethyl)pyrrolidin-3-yl]-6-[4-(pyrrolidin-1-ylcarbonyl)phenyl]-3,4-
dihydroisoquinolin-1(2H)-one;
2-[(3R)-1-(furan-3-ylmethyl)pyrrolidin-3-yl]-6-[4-(pyrrolidin-1-ylcarbonyl)phenyl]-3,4-
dihydroisoquinolin-1(2H)-one;
2-[(3R)-1-cyclohexylpyrrolidin-3-yl]-6-[4-(pyrrolidin-1-ylcarbonyl)phenyl]-3,4-
dihydroisoquinolin-1(2H)-one;
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2-[(3R)-1-benzyl pyrrolidin-3-yl]-6-[4-(pyrrolidin-1-yl

car bonyl ) phenyl ] -3, 4- di hydroi soqui nolin-1 (2H)-one;
wWQ@2q008811pyrrol i di n-3-yl]-6-[4-(pyrrolidin-1-yPCHUSIN§D75942

) phenyl ] - 3, 4- di hydr oi soqui nol i n- 1(2H) - one;

4-{2-[(3S)-1 -cyclobutylpyrrolidin-SyGi -oxo-1

, 2, 3, 4-tetrahydroi soqui nol i n-6- yI } - Nmet hyl benzam de;
2- (1- benzyl pi peri di n- 4- L pyrrolidin-1-ylcarbon
yej[mﬁyafqrawzﬂmewmwwoi@q& v 61[41(pynr9m41) Aotegrbonyl)phenyl]-3,4-

2- &ﬁmﬁr n-3-yl]-6-[4- rroldnllc
ar L(()(ﬁ dr&ﬁe 1¥yj Ih I%W%%hydro?/slaqw I[’10| ngl (2|I—I)I 4

( @[Mm(r@h in-T-@oarbemiird emyir2-EPR il ithgrhen2- wrﬁﬁtbylipyr@h@n -3-yll-

4-t | ) - Ni sopropyl benzam de;
(R eﬁﬁ?iwgffo%_o%ﬁﬁwh Q{ZFP OQTe?/O?I di n- g yf)3/-1 -oxo-1 , 2,

42t[6iF%)aﬂh(>1dﬂ@ﬁhw@tﬁwl)mrqllﬁm@ Y- @IWCHO&#JM@W%W@W@M] 3 4-
(R) &}hﬁﬁ&g&mﬂdﬁh 1/624)20%1 cycl obutyl pyrrolidin-3-yl)-1

3, 4-tetrahydroi soquinolin- 6-yl)benzam de;
( ?é)(j @yelabl(tnl@@prldmﬁeylh {Aatnycrﬁw")-ﬁn@wbqnyﬁpfqepyﬂyﬁﬁ obut yl
EJ)I%‘ rd?Mo%l &’U"yd|ir1_1 |_4|) (- hydr oi soqui nolin-1 (2H) - one;

rrolidin-3-yl)-1-ox0-1
2 [@PA m@tﬂﬂ@ - Qr[é'lﬁlé}{ﬂ'iq)éélnﬂny'@r?@f)}d)ﬂwf%d] 3.4-dihydroisoquinolin-
qu0{Qﬁ£gyg)benzan1de
i rrolidin-3-yl)-1-o0xo0

(I-cycl obutyl
2 (3; Cm'@@@ﬂﬂh'?d'ﬂdjn'éd'(h)té) i%odpwiolsﬂryn)quart(ozwl)phenyll 3,4-

met Z
4(?&#% cclﬂo1 )d(?] yrrolidin-3-yl)-1-oxo0-1
2.8 1r@4cro@nwmesne@ Vibﬁﬂ‘}r(m/ﬂg@hqmﬂxlfeesponyl)phenyll -3,4-

1- cﬂﬁ’rﬂﬂ nzam de;
(R?anﬂ%&g clobut %§TO|IdIn oxo-1

3-
o e b Sty St A gabony hpenyll-.4-
|so
mwégﬂﬁdﬂhtg‘ggyrrol i di n-3-y Eﬁ Gbéﬁwgm)rphol i ne-4
8&6&%ﬁy¢>¢i§1@éwmy}ro i3- yéﬂrﬂw@?dfﬂttﬂr@é}c{ Zh f]ylrmnqydl@ﬁe
(R ﬁ]’c&%oﬁ?’i&h@ﬁwé3'4%fﬁ3fo%lé(5’dlfhdﬁnyll(éH)5or{e4 (pi peridine-1

- car’bon
N- cyclobuty 4 -{2-]

tetrahydroisoquinolin-6-yl}-3-fluorobenzamide;

1-cyclobutylpyrrolidin-3-yl]-1-oxo0-1,2,3,4-

4-{2-[(3R)-1-cyclobutylpyrrolidin-3-yl]-1-oxo-1,2,3,4-tetrahydroisoquinolin-6-yl}-3-
fluoro-N-methylbenzamide;
2-[(3R)-1-cyclobutylpyrrolidin-3-yl]-6-(2-fluoro-4-{[(2R)-2-methylpyrrolidin-1-
yllcarbonyl}phenyl)-3,4-dihydroisoquinolin-1(2H)-one;
4-{2-[(3R)-1-cyclobutylpyrrolidin-3-yl]-1-oxo-1,2,3,4-tetrahydroisoquinolin-6-yl}-N-
ethyl-3-fluorobenzamide;
4-{2-[(3R)-1-cyclobutylpyrrolidin-3-yl]-1-oxo-1,2,3,4-tetrahydroisoquinolin-6-yl}-3-
fluoro-N,N-dimethylbenzamide;
2-[(3R)-1-cyclobutylpyrrolidin-3-yl]-6-[2-fluoro-4-(pyrrolidin-1-ylcarbonyl)phenyl]-3,4-
dihydroisoquinolin-1(2H)-one;
4-{2-[(3R)-1-cyclobutylpyrrolidin-3-yl]-1-oxo-1,2,3,4-tetrahydroisoquinolin-6-yl}-N-

cyclopentyl-3-fluorobenzamide;
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di hydr oi soqui nolin-1 (2H)-one;
(R)-2-(1-cycl obutyl pyrrolidin-3-yl)-6-(2-fluoro-4-(pip
W@ei0diosd17- car bonyl ) phenyl ) - 3, 4- di hydr oi soqui P@OI/U82008/075942
(2H) - one;
(R -2-(1-cyclobutyl pyrrolidin-3-yl)-6-(2-fluoro-4-(nor
phol i ne- 4- car bonyl ) phenyl ) - 3, 4- di hydroi soqui nolin-1
- one;

(2
( pe){zzicsﬁwcyc@puuywuow mIi- o h28.4lefrahydsaigoquinolin-6-yl}-N-
cléprtoﬁ%lr?h}’cﬁiéﬂgégﬁ#ﬂenm in-6-yl)-3-

qu I sopr opoxyet hyl ) benzamni de;

42([Q1F{)(1R)yctpbé§ymy6@ '9"I3pr§l']r Hfﬂttqarcrr33‘pxrrglldm ‘oxlearponyl)phenyl]-3,4-

2 r ] i nol i n-6- yI) 3-
fllfh?horygj c;I\§}(1(Ljﬁ§')}1 B FP%%‘)% %?n 2-yl ) benzam de;

(Q)[(%)ﬂzcy(cbbéﬁymyﬁ'bml@"ﬁmﬂrﬁ- fiLNHFCPr4-3‘IO)er)“d']J ‘bylearponyl)phenyl}-3,4-

, 2, §|q))q¢11 olin-6-yl)-
£l uoro N-§2 nmet EOI)S et i ) benzam de;
( Q)[Mh@m- -1pr§abm@buylyar 9m>ﬂ)@her@wh2 ESBD J-cyclekgylpyrrolidin-3-yl]-3,4-
EI‘P)%ﬂ olin-6-yl)-
fl ug(i @yotl@% d&g%et h e;]benzam de;
Q)(Jﬂswywwn%yk)@ [(1;(pyfgﬁ&lri@bhvlyarbywlmhewlm3 yl)-1-
oxo I soqui nol i n-
i:y@??u@s%%‘;éimm
( Q)[( J(12ispraroeyjeipeitidit-ptyyd-1olpydelidina ylcpropnghrienyll-3,4-
d?hyﬁr&u umgﬁgl_g%gl nol i n-6-yl)-Ncycl opropyl -
3-f1 Uor obenzam d
( BIER)(12cycbeyiyaBlidin Bpglra- - (ouirelicin- ﬂl-ly)canbowldof@nyl] -3,4-

2, l'in-6-yl
iR B e ') -
( B{263RY- 1(@@@&)% pyeolidin&ryHoingor 1.2.3¢4- teabyheisgayingiingdtylEN.N-

ycl QﬁMbeFb\éFmEe%lHQ' n-3-yl)-3,4- dihydroisoquinolin-1
(2

-one: a stereoi sonmer thereof: and a

pRd IRt abuiviny ralidiegtddi-sydenantierect 2315, A
COMEAY s AREsQbrkh@inile; 1 14 for use in the

treatnent of a cognitive di sorder related to or

an[@R)édCyﬁﬂpva@ymp&dI%Weﬁ ®y(rpidin- adeappaswy!)-3,4-dihydroisoquinolin-

1(2H)-one;

N-ethyl-3-fluoro-4-{2-[(3R)-1-isopropylpyrrolidin-3-yl]-1-ox0-1,2,3,4-
tetrahydroisoquinolin-6-yl}benzamide;

3-fluoro-4-{2-[(3R)-1-isopropylpyrrolidin-3-yl]-1-ox0-1,2,3,4-tetrahydroisoquinolin-6-
yl}-N-methylbenzamide;

N-ethyl-4-{2-[(3R)-1-isopropylpyrrolidin-3-yl]-1-ox0-1,2,3,4-tetrahydroisoquinolin-6-
yl}benzamide;

6-[2-fluoro-4-(pyrrolidin-1-ylcarbonyl)phenyl]-2-[(3R)-1-isopropylpyrrolidin-3-yI]-3,4-
dihydroisoquinolin-1(2H)-one;

2-[(3R)-1-cyclobutylpyrrolidin-3-yl]-6-phenyl-3,4-dihydroisoquinolin-1(2H)-one;

2-[(3R)-1-cyclobutylpyrrolidin-3-yl]-6-(4-fluorophenyl)-3,4-dihydroisoquinolin-1(2H)-
one;

2-[(3R)-1-cyclobutylpyrrolidin-3-yl]-5-[4-(pyrrolidin-1- ylcarbonyl)phenyl]isoindolin-1-

one;
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16. A conmpound of claim 15, wherein said disorder is a

neur odegenerati ve di sorder. 17. A conpound of claim
waovmbarei n said disorder is mld cognitive iPEHUSI0081075942

(M), denentia, delirium amestic disorder,

Al zhei ner' s di sease (AD), Parki nson's di sease (PD),

Huntington's disease (HD), menory disorder, nmenory

deficits associated with depressi on, schizophrenia,

p$ylehieR)d-@ickobuitayrolishi- awdiﬂaoxm%\a@rd/@lméldssqv@ql 6+yh‘é§s

t RPaGefl cit hyperactivity disorder (ADHD)
dyse?@?(t? a, ade\(/ael opnent al di sorders, Down's syndrone,

FRd@R)d- WCanimrfélldlmﬁséﬂ 8" deideitahydeo-6. @rtwtsp@hnohlngss

of 'F@gﬂ-ﬁgH') Rfpemation, vascular denmentia, cognitive
declin neur odegener ati ve di sorder, H V-induced

dRriEi laberawlpurrelidinudral-6ritd Ryreolidins e serbonyl)phenyl]-3,4-

Cr eufigffebiddq u?r?dﬁﬂkﬂ Slijs&ase, Body denentia, vascular

denentla sur i cal procedurei nduced cognitive
d?éf&ﬁa@wrr@kdm rYH it (Pgrrlidin- ?rrylcmh@nyl)rmensm Bdkahydrgisoquinolin-
compyndyed. claim 15, wherein said dlsorder i's

sel ected fromthe group consistin Al zheiner's
ditd8dSs)- 1awp|@hw|@wr@||é$n ¢ivtl-1doxsot, agﬂ “tetye hydr@ipeunalia; 6-y1}-N-
cogqhgm @ H{Ctlon i n schizophrenia, Parkinsons'

i sease; fronta oral denentia or depression. 19.
U@&@pnéyll@l@ﬁwyﬁd/l)cﬁ—nﬁa(ﬁyrr@w btylcerenigpheny i 3idndibyisoisoquinolin-
nanufgg;gﬁ@ of a nedicanment for treatnent of a

gnltlve di sorder related to or affected by the

Pt Inkergylptagyidipel Whe-ti-(pygolidiny TpHearbaiybphenydts. 4-
corrpdﬂ%; ?,Q&m“ﬁh (S9RI ses a pharmaceutically
ab

acce t e carrier and an effective anount of a
(el -ecl bty iRyrelign-3oilal -axo-1.21%14- tezrailydwq@ﬂweelsr\sGwawN-

the |96&8&f|6’édzgﬁudéf a conpound of fornula la' (la')
wherein mis or 2, nis 0, 1, 2 or 3
(R)-4-(2-(1- cyclobutylpyrrolldln -3- -yl)-1-oxo- 1,2,3,4- tetrahydrmsoqumolm -6-yl)-N-
cyclopropylbenzamide;
(R)-N-cyclobutyl-4-(2-(1-cyclobutylpyrrolidin-3-yl)-1-oxo0-1,2,3,4-tetrahydroisoquinolin-
6-y)benzamide;
(R)-6-(4-(azetidine-1-carbonyl)phenyl)-2-(1-cyclobutylpyrrolidin-3-yl)-3,4-
dihydroisoquinolin-1(2H)-one;
(R)-4-(2-(1-cyclobutylpyrrolidin-3-yl)-1-ox0-1,2,3,4-tetrahydroisoquinolin-6-yl)-N-(2-
fluoroethyl)benzamide;
(R)-4-(2-(1-cyclobutylpyrrolidin-3-yl)-1-ox0-1,2,3,4-tetrahydroisoquinolin-6-yl)-N-(2-
methoxyethyl)benzamide;
4-(2-((R)-1-cyclobutylpyrrolidin-3-yl)-1-oxo-1,2,3,4-tetrahydroisoquinolin-6-yl)-N-((S)-
1-methoxypropan-2-yl)benzamide;
(R)-4-(2-(1-cyclobutylpyrrolidin-3-yl)-1-ox0-1,2,3,4-tetrahydroisoquinolin-6-yl)-N-(2-
isopropoxyethyl)benzamide;
(R)-2-(1-cyclobutylpyrrolidin-3-yl)-6-(4-(morpholine-4-carbonyl)phenyl)-3,4-
dihydroisoquinolin-1(2H)-one;
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R1 is an al kyl or cycl oal kyl group each group

optionally substituted; R2 is an al kyl, cycl oal kyl,
waeywbokater oal kyl , aryl or heteroaryl group eakdiI/gsm0$075942

optionally substituted; which process conprises

reacting a conmpound of formula Il (I1) wherein R1, m

and n are as descri bed herei nabove for fornmula I|a'

with a conmpound, R2-Hal, wherein Hal represents O, F,

| (R)-2- Bkcmﬁbumow@h@ﬂg G k6 -¢4-reerisinee] ﬁarlb@mé)m@nylf&ﬂnul a

Il '&h(ﬁﬁs Lﬁﬁﬁﬂq ﬁﬁoﬁ% base optionally in the

resence a sol
(R) -2-(1- cyclobutylpyrrolldln 3 -yl)-6-(2-fluoro-4-(piperidine-1-carbonyl)phenyl)-3,4-

dihydroisoquinolin-1(2H)-one;
(R)-2-(1-cyclobutylpyrrolidin-3-yl)-6-(2-fluoro-4-(morpholine-4-carbonyl)phenyl)-3,4-
dihydroisoquinolin-1(2H)-one;
(R)-4-(2-(1-cyclobutylpyrrolidin-3-yl)-1-oxo0-1,2,3,4-tetrahydroisoquinolin-6-yl)-3-
fluoro-N-(2-isopropoxyethyl)benzamide;
4-(2-((R)-1-cyclobutylpyrrolidin-3-yl)-1-oxo-1,2,3,4-tetrahydroisoquinolin-6-yl)-3-
fluoro-N-((S)-1-methoxypropan-2-yl)benzamide;
(R)-4-(2-(1-cyclobutylpyrrolidin-3-yl)-1-oxo0-1,2,3,4-tetrahydroisoquinolin-6-yl)-3-
fluoro-N-(2-methoxyethyl)benzamide;
(R)-4-(2-(1-cyclobutylpyrrolidin-3-yl)-1-oxo0-1,2,3,4-tetrahydroisoquinolin-6-yl)-3-
fluoro-N-(2-fluoroethyl)benzamide;
(R)-N-cyclobutyl-4-(2-(1-cyclobutylpyrrolidin-3-yl)-1-oxo0-1,2, 3,4-tetrahydroisoquinolin-
6-yl)-3-fluorobenzamide;
(R)-4-(2-(1-cyclobutylpyrrolidin-3-yl)-1-ox0-1,2,3,4-tetrahydroisoquinolin-6-yl)-N-
cyclopropyl-3-fluorobenzamide;
(R)-4-(2-(1-cyclobutylpyrrolidin-3-yl)-1-oxo0-1,2,3,4-tetrahydroisoquinolin-6-yl)-3-
fluoro-N-isopropylbenzamide;
(R)-6-(4-(azetidine-1-carbonyl)-2-fluorophenyl)-2-(1-cyclobutylpyrrolidin-3-yl)-3,4-
dihydroisoquinolin-1(2H)-one;
a stereoisomer thereof; and

a pharmaceutically acceptable salt thereof.

15. A compound of any one of claims 1-14 for use in the treatment of a

cognitive disorder related to or affected by the Histamine-3 (Hs) receptor.

16. A compound of claim 15, wherein said disorder is a
neurodegenerative disorder.

17. A compound of claim 15, wherein said disorder is mild cognitive
impairment (MCI), dementia, delirium, amnestic disorder, Alzheimer's disease (AD),
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Parkinson’s disease (PD), Huntington’s disease (HD), memory disorder, memory
deficits associated with depression, schizophrenia, a psychotic disorder, paranoia,
mano-depressive illness, attention deficit hyperactivity disorder (ADHD), dyslexia,
developmental disorders, Down’s syndrome, Fragile X syndrome, loss of executive
function, loss of learned information, vascular dementia, cognitive decline,
neurodegenerative disorder, HIV-induced dimentia, head trauma, Pick’s disease,
Creutzfeldt-Jakob disease, Body dementia, vascular dementia, surgical procedure-
induced cognitive dysfunction, traumatic brain injury or stroke.

18. A compound of claim 15, wherein said disorder is selected from the
group consisting of: Alzheimer’s disease, attention deficit disorder, schizophrenia,
cognitive dysfunction in schizophrenia, Parkinsons' disease, frontal temporal

dementia or depression.

19. Use of a compound of any one of claims 1-14 in the manufacture of a
medicament for treatment of a cognitive disorder related to or affected by the

Histamine-3 (H3) receptor.

20. A pharmaceutical composition which comprises a pharmaceutically

acceptable carrier and an effective amount of a compound of any one of claims 1-14.
21. A process for the preparation of a compound of formula la'

R1

|
N.
Q ¢ cHah
o N7
rZ LA CHn

(la’)
wherein
mis 0, 1 or 2;
nis 0,1,2o0r3;

R" is an alkyl or cycloalkyl group each group optionally substituted:;
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R?is an alkyl, cycloalkyl, cycloheteroalkyl, aryl or heteroaryl group each
group optionally substituted,;

which process comprises reacting a compound of formula Il

R1

|
N.
Q <, (CHa)n
XN
A (Cha)n

(I
wherein R', m and n are as described hereinabove for formula la' with a compound,
R2-Hal, wherein Hal represents Cl, F, | or Br and R? is as desrcibed hereinabove for
formula Il in the presence of a base optionally in the presence of a solvent.
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