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I SOQUINCLI NYL AND | SO NDOLI NYL DERI VATI VES AS
HLSTAM NE- 3 ANTAGONI STS FI ELD OF THE | NVENTI ON The

W@ enopesiti44 nvention rel ates to i soqui nolinyl aneCT/US2008/075981

i soi ndol i nyl compounds, their use in nodul ation of the
hi stam 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 pharnmaceutica

(H1- H4), all of which apmTAEOMISTSOf the

G protein-coupl ed receptor (GPCR) superfanmily. The H3
receptor is predom nantly expressed in the central
nervous system In the brain, it is located in regions

[ it rning and nmenory such as the
ﬁé@gngg;ltﬁg%mggw#mpocanpus and striatum The H3
r eceptTe caerent iageritioh helal@sacblts@quia@myf@kﬁt&ﬂinﬁ@ﬁ?m&ﬁpduﬁds,
ot her

requl at.e the, rel ease .of histam pe and ]
el ot st &7 T strinerE b regRior fPR Fraimeat el ety of
appeamentodis dyﬂemtdisbrli@dirélytfe@‘fﬁér &fed BRIy ?émré&gﬁdrme

i.nt er.neurons. . Ant agoni sm of  t he ecept or produces a
{eRLGERSR RrudeR e iedl sXntosls ans Ahariacsnt of coass tons
comprisiay theharhinbelkgaols yshpoandsesul ting in increased
acetylcholine |levels (Bacciottini, L. et al,

Behavi oral Brain Research, 124, 2001 . 183-194). In
EACHGROUND dF et INVENTII@NI on of chol i nergic

e e e o S8 R B i St foes -
i), afpohepich ianemelderssof thte G-mbted-coupledindseptér (GPCR) superfamily.
Tl R (L L
arainyritie locafedrie vegidriseatsotitted math iéaraing @int Gnerhbry isadh B€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 H; 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 H; 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, H; receptor blockade is able to
elevate concentrations of a number of neurotransmitters, including: histamine,
acetyicholine, dopamine, serotonin, norepinephrine, and glutamate, and thus offers a
means for targeting cognitive processes, which often rely on the integration of
multiple neurotransmitter systems.
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acetyl chol i ne, dopam ne, serotonin, norepinephrine,
and glutamate, and thus offers a neans for targeting

w@ognlosdlye processes, which often rely on the PCT/US2008/075981

integration of multiple neurotransmtter systens.H3
agoni sts have been reported to inpair nmenory in
vari ous tasks such as object recognition, passive

Bhar Rty T Son robarted € sl memRyy BAENGsuas such as
odﬁjmt@fognmnirqra}s3|(Jé’bﬂ@ﬁandd (Bla@timahP " et7%48ntk9%urntal of

6- 318 ve been repor
e gl BT, TR AT ek Bugr e T (Basl 1. e
cp i, 69968 )816M1§3am&iereas$13,arﬁgoalsis Iha\ife&)eSﬁlr@pftQ%ﬁl ,to Bdscue

t .
R AR Sica e RieolSocalo pek il TR gt ol e
BScierees, &, 1982 1855131 aMeBoai K., Beslea:‘l@’f‘nacd:ﬁ@y, B0&hdmistry and
-1 : V. ., et Y .
Renah o0, B85, SO T8 o o, By'st S Biharoral Brpin Besepreh 491,
#0021 t1ged 5 ahd Kobhtaterc\nA s, of alpﬁsﬁhmmmawlﬁbwhg'v | 2006£363-372.
ocaud® TR fundS Bri forftoL S ihal i Ve s el as or
hh@traatn@gt ofnseetdmsorde@LHeamesetthey sdlecizevakie hisisehigergiatheurons
R R NI
rel¢age anthienels trrthe IGNS. ﬁassam etdli VenthS PhaceguobiSci. 25, 618-25,
[ h hi t
298 Pl st selolRueitah ae B, s S8BT s and
pnedblylicietsmeres] ddreases rslaebexrrwruesdaovagve s\bew emasaté.—Bncf rodents and
d ness

SEABRBEL oo B P SRR PRGBS b

oemelwahe&tlmsswbmts apd ratb andEdecredse dhhamame oleep 208 REM sleep
s Honuiel 4t 2Py, PREmSARE8s Sapfpar Meb Tl Ehpenshade et al
dModeilar dateiventieosd: 8088, 2006nmenory i npai rments, whi ch

I I d t

o o PP R o DB R R R AR wpon ere
pediallarly preaeharouse\ﬂmntweméntpr eawetravwlacemasmemgeanaagomst
Y\ﬁéﬂer@rﬁxder?m Fb%g ?&% l'ljnsé ¥nou¥@ g\r gggﬁ p}/e(?naturte s%ngscence as well as

even S scopo am ne-ihn
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 H; 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 impairmentin 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
memory, whereas recall is disrupted by the inhibition of histamine synthesis. Prast et
al. Brain Res. 734, 316-318, 1996. In particular, thioperamide as well as several
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amesi a. Meguro et al. Pharmacol. Bi ochem Behav. 50,
321- 325, 1995 and Hancock et al. Expert Opin.
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receptor knockout mce are insensitive to the effects

of scopolamne in an inhibitory avoi dance paradi gm

supporting a role for H3 receptor nodul ation of
isition. Toyota et

Gther s Feckefosnbian SByiave $58 sU il bicrisientive fectprid.
Sfmrklad; nfeemgl ﬁmtalm’ﬂen’ielﬂiﬁf\)ﬁ:e@t B /apptammtandlsoﬁaop%huarmy
el evant to socia itjve air

TR oA o e R s el E Baler gy e inarmacol
|1WBB$4693-BBH Cﬂ[mélﬁanam&,t aQOOf@harﬁ@Gd)laExﬁ qated 306! 89V- Q(@Q@OB

ve been use t m ni stration
BN Bl DA P eI T IR 576 AP fficacious i
Itr@mhmg/ impussvitgassoaatad with ADHE rnl@bﬁlﬁnbNBusI ﬁy@egﬁﬂiﬁl\k@?rtgz Plibs. Fox

am n a t al. Brain Res. ,

élhgfgav PS@B%%IS !P%:\ 1?’ Elqa {)0 ‘hi operani de as wel |l as
sever mhetmeeoépl{ﬁomeeBpﬁrﬂ/bl\rédﬁr&gﬂhbl&@i&alfmu@sb%m the 6-OHDA (6-
@%kb c}p%%\érw ):1&%(&?% rﬁﬁ, nfg} %\ngvt%ll-e ;r'eac eiﬁ' gij'ndgﬂlalnof\eg{'km’l\s%%'s
@@haa@pdme:msai H4 receer raRNAeemesseba@&d binding may, for example

SC%@%&% ?ﬁ%%fﬁ’g H%lie{gn &t lvdé(drbgoggarsavgirb\é%rﬁplgfedaﬁtnatﬁm Anichtchik et
BhaEurapedn Jdtxmal of Neuros@8ice, 892 T+190852328532. 2000.

Thi op m ciproxifan, and GI-2331. .all H3 .
ant ag e B Sel G T oBR pyEEeoaer At 4 yeligviorally relovant
imyplel for psytchosis,swmoi ket attnuated bADEDx)ifan dpoitedMenssst et al. J.
ive_rat al . hayv. . Brai.n
PR G B TR ) B2 s 2t o wel P e R rug
rispgrabhe bod treet; rpceptersseaydnist #\Bé‘-ﬁQCHB)AeI(zﬁ J. Pharmacol. Exp.
a
T SRR o0t B BRdaF R, P A hReergmide, dave aiso been
Bmﬂmmeedummmdoodm&uevpporemugm gainchnlianel s edtey, to
r e |c neuronal.activity |

el ARG TRE Q! P oL et R T Corod ol 4]
Beyabppbarmacologia| 142(2Ne1s- mnea@;e 12 ( 11), 3823-3832
2000. m ne-i.nd ced onot or, act | VI ty,
2 behAV PRy PRl Bl e B PP ERUG B e
phdrenacalbgidalanddighrauiniad dataito soppoet thd/nse sbids refebptak antégonists
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 H; 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.

SUMMARY OF THE INVENTION
The present invention provides an isoquinolinyl or isoindolinyl compound of

formula |
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Phar macol . Exp. Ther. 300, 621-628, 2002) . as well as
by the antipsychotic drug risperidone and the H3

WO e@epsard4 ant agoni st ABT-239. Fox et al. J. PhRCTEHS2908/075981

Exp. Ther. 313, 176-190 (2005). H3 antagoni sts, such
as thioperam de, have al so been shown to reduce

cunul ati ve food consunption, weight gain and are
suggested to have, anti depressant activity. Esbenshade
et al. supra andR&eﬂr\ez-Garci a et al.

Psychophar macol ogia, 7442(2) 215-220. 1999.

Accordingly, th% eNf’s‘)qsi gni fi cant neur oanat om cal ,

neur ocheni c&R )E)E f pacol ogi cal and behavioral data to
suppor>t<1_._ o) receptor antagonists for

I mproxin ni(é}igme performance in di sease states such

as Raur odégensration, cognitive inpairnent,

Al zhei mer' s di sease, Parkinson's disease, denenti a,
psychosi s, dépression, attention deficit disorder
(ADRLt ention deficit hyperactivity disorder (ADHD),
schi zop r eni a, obesity and sl eep di sorders.

Accor diXigs ICRESIpE@etOwhi ch are inhibitors of the H3

recept gpathp ta’afrg efth PO &M {a?!aré L%%Eh}? folG <egents in

t he treat nment a variety o nervous system
di sordends Q.elertdd to or affected by the H3 receptor.
SUMVARY, ;O B 4.NVENTI ON The present invention
provi des an isoduinolinyl or isoindolinyl compound of
formul #1801 J onkerein XL is (CRAR5)P > CO or O X2a and
X2b ar & ieqch Haor are taken together to form=0; mis
0, 1or 2;,')nis 2 3or 4 pis O 1or 2

R"and R? are each independently H, halogen or an alkyl or haloalkyl 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 X' is O
then R® must be other than NR°R’”; when X% and X? are taken
together to form =0 and p is 0, then R® is not quinoxalinyl-2(1H)-one
or an optionally substituted 1,3,4-oxadiazole; and when X?* and X%
are H and p is 0, then R is not an optionally substituted 1,2,4-triazol-
5(4H)-one

R* and R°® are each independently H 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.

4
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gis 1l 2 or 3; RL and R2 are each independently H
hal ogen or an al kyl or hal oal kyl group each group

W@paoposEkd y substituted; R3 is NR6R7 or an al kRCT/US2008/075981

cycl oal kyl, cycl oheteroal kyl, aryl or heteroaryl group
each group optionally substituted with the proviso
that when X1 is O then R3 nust be other than NR6R7;
when a and X2b are taken together to form =0 and

i's 0, WRaHrRtTveRin 2t RSYEEY Rypthos 2Ry cgmpogfiongiselul for the
dherapeatic theattbsitdf tetted nérvdud spstert idRaRle?s redted W6 bfddRd by

3 dg@qb are H aqd pis O, then R3 is not an optionally
sﬁ% ﬁ?’UT’@% et ri azol - 5(4H)-one R4 and R5 are

each i ndependently H or an optionally substituted

DEKWAILED DEICRIFTION Qff OHP;INGBNTIREN and R7 each
oAb BBl PRl hrect LR, s PhA Bt s g
eadcognitupfuoptidnoaal ik yhesmbsttcohuie@tcanise BEdementRrin yelberly. AD
| HERAEOELNEE oy LI RIRLEN, hOE e oot o
Treatrndré iredDr inregiddipt ito rexetsjngotba tiseasenprooess, Grtotimprove or at least
S BRSO D3O TRa T G A g Bl P
tretiaris mihviveided nenderede diseasen gAR ysstheractgrized bainugherous deficits in
SPEBRRLRC ke i RICE B0 MEFEEN Bpasross o
d9ph el fucthet 3 pestrepealstelysahumbhes eggfesBitbatir éseedse in
PR S0P AP RS A GRS bR i 0,
digeatly s thrguglethedihslinadgic systeindPanlila, 0. pet @f Nacbsdbroy, 846998,
o108 NBsBnifeS Bl 3 recdBlol htalgBn R Fal BLLTR pdfied i 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
disease states such as mild cognitive impairment and Alzheimer’s disease and may
have therapeutic value in the treatment of attention deficit disorder (ADD)/attention
deficit hyperactivity disorder (ADHD), schizophrenia, particularly cognitive
dysfunction in schizophrenia, dementia, psychosis, depression, Parkinson’s disease,
obesity, eating disorders, sleep disorders and neuropathic pain. To that end,
compounds which inhibit the H; receptor and act as H; antagonists are earnestly
sought.

Surprisingly it has now been found that isoquinolinone and isoquinolinone
compounds of formula | demonstrate H; affinity along with significant sub-type
selectivity and function as H; antagonists. Advantageously, said formula |
compounds are effective therapeutic agents for the treatment of central nervous
system (CNS) disorders associated with or affected by the H, receptor. Accordingly,

5
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Al zheiner's di sease (AD) is characterized by a
progressive | oss of nenory and cognitive function and

WO g00vlssiwbst common cause of denentia in the ePdBUE3008/075981

AD is believed to affect approxinmately 15-20 mllion
peopl e worl dwi de. The goal of treatnment in AD, in
addition to reversing the di sease process, is to

i mprove or at |east slow the |oss of nory and
SRSLRIEESTS SRl BroMEER P A IR UK R RIGHINIAl RS GmRqynd of
Phiu@ts with mld to noderate di sease. AD is
characterized by nunerous deficits in neurotransmtter
function (Mlller, HJ., European

Neur opsychophar macol ogy, 9, 199% 853 859) further a
postnortem study in humans suggesikS~t hat a decrease in
brain histam ne |levels may contri o the cognitive
decl i ne associated with AC)Xﬁl act/l'y %r t hrough the

chol i nergi c system (Panul ,@@Hg,l Neur osci ence,
82, 1998, 993-997). Hitgnihe N'(H3) receptor
ant agoni sts have begsf re (CtH@)mr escue i npairnents

produced pharnacol ogically or genetically (Myazaki,
S., et al, Life Sciences, 61, 1997, 355-361; Meguro,
K., et al, Pharmacol ogy, Biochem stry and Behavi or,
50,whH&8ib. 321- 325; Fox, G B., et. al, Beharioral

Braln se 1 . 151-161; and Komater, V.
A, et Al @gj‘!lchoég?arr icol ogy, 167, 2003, 363- 372).
Neur oandt and X lare eechr Honard @kén togktientcfolrogiozal  and
behavi oral support the belief that H3 receptor
ant agorWésts n%? i nprove cognitive performance in

di seasen |stataegdsuch as mld cognitive inpairnment and
Al zhei ner'~s ease and may have therapeutic value in

t he tr@a?%épn f attention deficit disorder
(ADD) / atiseéneiooB; deficit hyperactivity disorder (ADHD),

SCh! zogﬁ zﬁ ng arg %ﬁéﬁ %Hggénld%n@glq nﬁél&é’e“?\ éjrya%féfmgl' Rgloélﬂll group

schi zo depressi‘on,
Par ki nson' sach §@as@pt1@tw§sul;stltwem ng di sorders, sleep

%fg{]d?{éﬁ? ElﬁfRﬂﬁruJW@%?l h&gg o?@&l C¥1c do%ettepgélkﬁ 1_%\/! &'mqug'glsgroup
ant agoni st saeir groepoptgtally ssmanlgl’ned with the proviso that when X' is O
then R® must be other than NR°R”; when X** and X* are taken
together to form =0 and p is 0, then R? is not quinoxalinyl-2(1H)-one
or an optionally substituted 1,3,4-oxadiazole; and when X* and X*
are H and p is 0, then R® is not an optionally substituted 1,2,4-triazol-
5(4H)-one;
R* and R® are each independently H 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-

6
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Surprisingly it has now been found that isoquinolinone
and i soqui nol i none conpounds of fornula | denonstrate

WoH00a0sd1md ty al ong with significant sub-type PCT/US2008/075981

selectivity and function as H3 antagoni sts.
Advant ageously, said formula |I conpounds are effective
therapeutic agents for the treatnent of central

nervous syst i sorders associated with or

T oot ad byb Mt embYred aFTTAte e asr G g e Hesopatagpne o
i nventi on pheé¢adieRionalieesohatomk isBleb@ddion NpOH®; bnone
conmpound of . fornmyla I (1) whereipn OO X2a_ and ar
cach i Hpaisamientisied shaPREMdcaubaT pEcP Y saperop,

2; n ilsis2pd@rstwod4hatphe slaihs dncompass gl pssible e@oisdmeRland
and, R?2 are each independently H, hal ogen or an al kyl

&(Oﬂgﬁl%m kyl group each group optionally substituted;
R3 i s Ads@ier aspeaiof tlekiptenticry ptoviglek ylmethgdfon ket tesatrakbkiydf a

b BB R BSD AL R D rranesten
rini séedhemtol @hichitamphiRéRFroviding o X2id patieht¥2herapeuticakyeeffective
RS b SRiiayorhy St 8RBT dpasaoes
heteirl-l0eaveraartEylanethbobierenk2aidafisbrdéis ameutddagehepative
Drsgh SRS o O o0 BREASRAL ¥ pRBSELEN Bthoirment (vc)
idechepta disfitiing, #noestianlisopdar ohathdimessidiséadeU(AE), Rdrkipisords
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 H,
receptor comprising contacting said receptor with an effective amount of a compound
of formula | or any other embodiment thereof described herein.

An additional aspect of the invention provides a pharmaceutical composition
which comprises a pharmaceutically acceptable carrier and an effective amount of a
compound of formula | or any other embodiment thereof described herein.

“Treating” or “treatment” of a disease in a subject refers to inhibiting the
disease or arresting its development; ameliorating symptoms of the disease; or

causing regression of the disease.
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cycl oal kyl group; and R6 and R7 each i ndependently H
or an al kyl, al kenyl, al koxy, cycl oal kyl,

w@eywbobatser oal kyl , aryl or heteroaryl group eaktiI/fjs0§075981

optionally substituted or R6 and R7 nay be taken
together with the atomto which they are attached to
forman optionally substituted 4- to 7-nmenbered ring
opti onal one or two additional

I i ni n
het ero ?%ﬁ%"a@évlt %P%’B PynshRf e ipvesition Mgy baussstin Sieapreyention of
sajbséésmmmﬁetswehl cyclic or tri cy;:I iC I9I to t
ered.aromati c system optjonal ly containing
one tL]Rt?ﬂggg'vﬁgﬁﬁﬁ?%nﬁgﬁg‘f%ﬁiﬁgf% 's¥1 seqlitiprrielted\disender” is
oa diScaser orailﬁir@éraﬂbsmmherﬁtbmrsﬁsséé s@@b&h%@@lbtt&ﬁbhy
t.abl e salt there i s understo t hat e

d
PR oA feD R et monbbaapRohasatap sBinctin

m&nﬂraﬂlg origiAatets hierheaﬁblafmltne@\fou% Rgstemvaiat dadbed hﬂl)é'n@@& ofderived
hod fﬁr the tr nitive disord

B gty oo cdipy SERBO R Qe siHROrdeTs g, Cognitive

rayseptiion)iinclalepaithan timitatiore atld cbgrigef mWéirﬁJén@QA@') 'tc%?n%ntla
ective

St s S e g ae, Potsimsany demas. Huntington's
alideade, maemmyfmmgdérsmm mdomdmqur c%ﬂmts éé&so@naf@bf With depression,
%%h?éoﬁg*gﬁtear T WF%Sﬁa?qqn&yregﬁﬂets. qricognitive
siysidmdhms@‘.emaies withl rebuectgtyic Al bgmmudmamdlmm féM\xainple,
t

O PT S R HE I (L S A
diesmSIen (aHB))sphlmm‘merya Chrﬁiwthl@‘l’psym IdisoftRdrs §uidhSas paranoia and
NS R b s e P

di sor _
attestivni 2o Ielahlngl ducklias atteletion (JBREN disardeeMDDNattkefibe dficit

BB L et 05 o L R e B
dfvelomuerntaldisdrderstsucinas Dowa’salyndremiersd Aradiry Xrejridedme, loss of
‘é%é&}db@%un%ﬁ&? rl]cgslsa 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.

The term “H; antagonist” or “H; inhibitor” as used herein refers to a
composition that reduces activity of the H, receptor. H; antagonists described herein
can either reduce constitutive H; activity independent of agonist interaction (i.e.
function as an inverse agonist) or reduce H; agonist-mediated activity.

An optionally substituted moiety may be substituted with one or more
substituents, which may be the same or different. The substituent groups, which are

optionally present, may be one or more of those customarily employed in the
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cogni tive decline, neurodegenerative disorder,
Hl V-i nduced dinentia, head trauma, Pick's disease,

w@e@andied dt - Jakob di sease, Body denentia, vasPCI/HS82008/075981

denmentia, O surgical procedure-induced cognitive
dysfunction, traumatic brain injury or stroke. In
anot her nore particul ar enbodi nent, said disorder IS

sel ected fromthe g p consi stl ng of: Al zhei ner
dreslapiEentsl PRAMAsAUGRR FRTRONICS OF HBmodistion ﬁfw?‘é}’i‘u cgmpounds

Ramkiérrenseir Qk\ﬁﬁﬂéﬁéctl\fllfyoﬁﬁr&kteh@@%@@ﬂptléﬁ @dﬂlllt@oﬁéther
%@Bres | on. the{ ”b‘ﬁ II'? i nventi onI E ﬁ
PEﬂpef‘Me PRAHTOP* SO‘Pf SNf PBb%'t%eé‘E?e'B?H e 3'099” atoms

@RI By oD thicyBh A6 ¢yaga®ahyﬁrd5>eyv %ﬂHyO thaltdatkil, alko%f fhariaikegy,
anmpunt

f
A R ad, OB S P bR sy EarRonyiy PasSiyt lkaagy, alkylhio,
as@rRaphing!, élhﬁsuxphcfmt, b@ﬂbaﬁfoQNbﬂiﬂénﬁdopbﬁérﬁmmhbmbenzyl

EEEB A EI oo CHRPI S P gt P FERLL BRIpeTLR oS orlover alky
op P Altonf glfoQbmﬁlcﬁhtion@lrexaﬁmte@tdﬂ epticiany dmtmnltlted geupdinclude
e o g bane S Ep TRy P Bre i losh B
§pedifigds §ipidally, it 16 4levueBoprEntr 0 ’rebilstifienttonay 5 pasntof
PSSRl B8 o5 MBS TSRS B wiRnia rpe tever
ﬁayudsetuusreg in the prevention of a disease described
dyst ube Pt FRjora s eT o olrs e Rt of ok 0103.0
b 3eas & Ohydfoger demsatitrettd 4@ tosn0ad 2pr 0de s Yesupsselects from
BT B TSR ¢ A5LiRRy, REBERRE S8y Heron,
03(34ng agl, @3-1 Mmchteeniigtalocyuyl vi mglsa S-MStn&Im!&ﬂdd baterdzeyl ring, -
M SRS et vt TR IFIENET by .01,
G@I@Ol 1C(OY G falkyOt om)oz(me@MEyl) eatthRbls nhdemehafbnttyn-i -OH, -
EGiees Bt alieie TG or JEEER: SBupreBrkbRE
mdSﬁa&&ntly-Han-mgtamyl (Saptlonally substituted with halo, -CHO or -C(O)(C,-C4
alkyl); each R? is independently C;-C, alkyl, or -OH; and p is 0, 1 or 2. A suitable
group of substituents is CN, OH, -NH,, -NH(C-C, 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
methyl, ethyl, n-propyl, isopropyl, n-butyl, tert-butyl, isobutyl, sec-butyl; higher
homologs such as n-pentyl, n-hexyl, and the like.

As used herein, the term haloalkyl designates a C.Hz.1 group having from
one to 2n+1 halogen atoms which may be the same or different. Examples of
haloalkyl groups include CF3, CH,Cl, C;H;BrCl, C3HsF,, or the like.
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cogni tive dysfunction associated w th neurol ogi cal
condi tions including, for exanple, Parklnson's_dlsease
(PD), Huntington's disease (HD), Al zheiner's disease,

depressjopn and, schi zo ia (and other psychotic
di gordzb%[]%’ﬂgﬁ'oa??”p%srg e*ﬁr%lﬂod%?mafeaé'ﬂp@a%uowrme bromine, and
i fodimess); cognitive dysfunctlon in schlzophrenla

earni ng such as attenti

det 1 o1 TG 1LBAReTY Ay e Bn R KRieGA(Cr-Con) Straight ohain o
h(ﬁaeﬁ@)diramrteyi mamd&rva(eﬁa'@)rocaaﬂitdw ﬂkﬁi‘ékﬁé@n@alglggggl%éét%e
neptal di
PSR S 5 T G SOR IR S
o$ucé1>dwmqavt&)nfalkmtyl ooietitOMAy O rrllcﬁ@fdwﬁlyljﬁié:furg%d: 8hd may exist
VR S0 PR s s inuc
eligrosbiole Elaed tz@ohmgmalncseaseambea@f oAt BRpolfaidatiiarn’ S
%yéﬁ%ﬁfce ng&b\fgﬂﬂéleg?igdl ag abéff émﬁ{wtﬁnﬂ IFq? i%Bq?rglcal groups such as
efinyth| 2opropeny!,Cegmopenyh crosyl 22-Rdpetitsnyl dRitsdicys - Qbm?dds&l@h) 2,4-

ey, 3T Bhaihie BB i oBePtBo kg me i st edie.
and pddee tetm eken)dezmrsbdasthe@pggﬂéatm adyszfauﬁftde@@nates either a
umatic brain
£ 85 rflntialh e oo RET PRI gy epgton moiety
\)uawhg tah @aelrm@drlmemosd descalkypgtis lseiteﬁilyla r(]c‘fpes)t @::rzrr]gﬁé 5@2-04) or
ereln re S

R R T R AR
raed @pﬁyomst HBthartt ergbcorsigeratiess: Thbedmpeumisofems irkehite are

TRALEE A0 b Bt A A O SR, B,
pgldu@@twﬂateaig“(ydr@EFhmchllwhﬂdn@eﬁes}dnéwde Aot aptricomaltédito,

B hY S s BV PRbR St v erent. The
subst Thedarn gycoalkgl, asssehhaeie, mﬁérs Wah{dﬁopﬁﬂﬁ edidyclidTicyclic,
tﬁ%gggsn %d @Ls irg }n 'ﬁh\%% ngﬁ{rz?tgg%y@'éﬁﬂggﬂ Hﬁve &ty Io{ 340 carbon
glodist |T¢@tqyglnalbf/l i% awtab@mmbﬁhciﬂ a (C5-Cg) moiety. Examples of cycloalky!
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
least one double bond. Exemplary of the cycloheteroalkyl ring systems included in
the term as designated herein are the following rings wherein X; is NR', O or S and
R’is H or an optional substituent as defined hereinabove (when there are two X,
groups they may be the same or different).
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to influence their structure/activity, persistence,
absorption, stability or other beneficial property.

wep@elosdled exanpl es of such substituents incl udeCTEHE29g®075981

atons, nitro, cyano, thiocyanato, cyanato, hydroxyl,
al kyl , hal oal kyl, al koxy, hal oal koxy, 5 am no,

al kyl am no, di al kyl am no, fornyl, al koxycarbonyl,

car boxyl, al kanoyl, aIkyIthio alkylsuphlnyl

al kyl sul phonyd, carlbano phen,%h_
phenoxy, bdpzyl be‘nzymmxy, ﬁe ro ig 9 oal kyl
gr oups, pref’érably h&l ogen at &ms or  1°Bwer aI kyI or

| ower al koxy gr oups Addi ti onal exarrpl es of optl onal |y

substituted rou Iude -
( 3- phenyl pfopyll } e hyls%fj J
2-(2-pheno hyI antpo) et hyl X ni eS§19 her

speci fi ed, tplcally, 0 to 4, t03R'Ot020r Otol
substituents may be present. Optionally substituted

groups may thepsel ves b ubstituted with up to three
| evel s of ub Mjferably optionally
substitute st€1 repl acenent of 0 to 4, O to

3, 0to 2 orR'O to 1 hydrogen atonms with 0 to 4, 0 to

3, 0to 2 or O0to 1 groups selected from15 C C6

al kyl, C3-C6 cycl oakyl, C2-C6 al kenyl, C2-C6 al kynyl,

hal o, Thné tero awym@sedﬁmxo,xyfer{p.@l@omayp carpogyciig moxety of up

r

W@aﬁ@&h\é\%ﬁé \99% éﬂe’ J‘Q )gl@ ég%oﬁ@dﬁfﬁ%%@aﬁuﬁpﬁﬁﬁﬁ){hp to
thaexhrings) fused W@ﬁd @myleﬁof anyl mxegﬁskymplude@l@are rgidimited to,
&rheﬁc% é?ydﬁslsughas%ﬁlﬁ% nyi %aph%%ﬁrhnﬁk}yll 8r the like. I_/|\2ryl also
mNHdéHpQMC)@MngS capitaining mtemw@ucwlgf that aé%ewqﬁé’e? greygh the

WRRR Rt g o PRt aB B0 )Y Soch R

i ndep&heltenm| fyet@snama%mseyll hergjp dewataﬁan rqmaatie heterggyclic ring
%_ﬁf’%l%ﬁn%&%é% Qﬁ%lé Hﬁ?g:dw&\’cﬁc:gélﬁ: bﬁmgm;pl’eqr?glsgg{g% 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.

As used herein: EDC designates 1-(3-dimethylaminopropyl)-3-ethylcarbo-
diimide hydrochloride; HOBt designates 1-hydroxybenzotriazole; DIPEA designates
diisopropylethylamine; Burgess Reagent designates (methoxycarbonylsulfamoyl)-
triethylammonium hydroxide, inner salt; and DBU designates 1,8-diazabicyclo[5.4.0}-

undec-7-ene.
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phenyl , carbanoyl, carbonyl, al koxy or aryloxy. As
used herein, the termalkyl refers to a |linear or

whe@pobadt al kyl noiety 5 containing up to 12 cBE€DUS2008/075981

atons, e.g. up to 10 carbon atons, preferably up to 6
carbon atons, nore preferably up to 4 carbon atons
. Exanpl es of saturated hydrocar bon al kyl noieties

iagclngﬂﬁg?ﬁ ﬁgv;ge rs]% eéJr 8%1 tureF Q8?JP‘8§ mre(frﬁ age u%%af?tucg rhclude
fledterdouhathical famhsibfthe Sﬁﬂcfjtulbﬁtgli thelR gitks cbofnunlrmgms $areach

{
L e T et
Theraionssirigie derebcherhiogiisoratrsras wettiiastenamtjorberia drel diagtereomeric
%é%&r%%@?np}reﬁ%%? l c?txs’regf h |tl%ﬁ|tlji(%/ %}co%% %‘I"R\ rb%lt B'rqunIess
htabﬂ@wstam’%i u&Mur’eeuéblntedd\emugamm rfnleumtom;: ude compounds
WE'@E h\%( 8{1& pé?%er&cg Lgrqeleh nremoren%ggé%gyaé bgﬁéﬂ %to(%% For
exemhple ocron(;ﬁamd:ﬂaawm theqinexbnt staiature® arsept tnthe replacement of a
R Be Bl SAOAF PR hebily 208y or
é0h€d adon(aB2 wiBi) theseipg.of Bucinvéntwnocar bon al kenyl
o RRs e TG, R AOHIS I 8P unc B ottt bt

!nth I'gurations
explieitly define feereipang atrived athykmiay Ithqot@ErBlnbﬂ rororaefdhe

%nfo % I % b TRIaES t?uncqgr%nﬂr wi %B'b%ﬂﬁ Hf ﬂa%ﬂment
e 7 “Here oy

1 es T el
i mit éﬂe tmnpmltr&isldfme pgesmpmvsmml sy bé nymvertedm @@@nyﬂl

S0 BTP o SRS) s BARSEL SH g pEAALER o
Soithbhe gaisrwithobeskes gss, forsxampks, metalishiés, lsudteas Jlkeli m@t’aﬂmr

%Ikg!?’ % aa[rtg%%tgf%a%' fBr %@n%gg&} Lhce&b%rﬁ%ﬂn& ﬁégﬁrz\ galts, or

s&lt@)ithoaramohiacbr @h airgemoaroinel gsch asyuwob@imoﬂmqmrehqlme
hﬁ‘é{@%ﬁf ?yrroﬁ@é égrﬁgncg (ézblg%lqg\%" %@5 k%PX)Larﬁﬁe ethyl-tert-
butyl-, diethyl-, diisopropyl-, triethyl-, tributyl- or dlmethylpropylamlne 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,
benzenesulfonic, toluenesulfonic, camphorsulfonic, and similarly known acceptable
acids when a compound of this invention contains a basic moiety. Salts may also be
formed from organic and inorganic bases, preferably alkali metal salts, for example,

sodium, lithium, or potassium, when a compound of this invention contains a
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(C2-C3) noiety. Such hydrocarbon al kynyl noieties may
be nono or pol yunsaturated, and may exist in the E or

wQ2@omsdigur at i ons. The conpounds of this i nventCDHS20$075981

meant to include all possible E and Z configurations.
Exanpl es of nono or pol yunsaturated hydrocarbon

al kynyl noieties include, but are not limted to,
ropyny butynyl, 1, 3-butadiynyl, pentyn¥ hexynyl ,
Frarbdiylate ‘RreOheT‘ﬁKC meiety, oy siMial Ryety pabls & famming base addition
reafters to a monocyclic, bicyclic, tricyclic, fused,
bridged, or spiro nonoval ent saturated hydrocarbon

noi et ;P‘H\“P%mfé of HegByeniipw insludeigstess) cpepamajes grother conventional
S;Lib&r@@'fdfm% (RRh @ByéAera, ér@ur%bné’ﬂ?ﬂeﬁ@é&we?ﬁﬁt‘ﬁ@|c€§1p@ﬁnds of the

cl oal kx mpi eties include, but are not limted
d ¥ERHIeR A %WBGB@%[?ﬁ#”?ééorafysﬁ%&faﬁwven&w%@umety invivo.
C@&Pe@p@rﬁﬂlb@ly they ﬁ{e‘ﬂhﬂ)@f'the mvéiteh %Mb\r‘éoesriﬁ’é p@étﬂ‘)é'nt of the various
adanant iro decan [, or the lik term
6;969'8%%/ %%S&ag%h re@é @éee\wtm% P@rﬁouwég.f@maegordw@ gpompound
NHich léfn'éﬁﬁﬁbdffcaﬂmd@cléééﬂrbu@ﬁrﬂkh %%n@mﬁigfﬁ&ldn' B&hverts toa
%st ens  cont ai ni het er oat ons,

be
BPQURkO P"awﬁm\ém A'§%fr@wéaaferraﬁﬁanohte§ efrthscamounds of

Qlﬁé pl@@é:hthb(ve@m&ﬁ aéﬁﬁddgasaéctlll@ékﬁclééﬁﬁodiﬁéb|u90ﬁ’9ﬁr@ductlon of these
cycl ohet eroal kyl' ring systens

|°Hmp8H'%cH’y'FW§ H'Q%Q@P}ﬁyé?”bley gnated herein are the
foll O\Hréfgrréd Ng$npHaaasion thd lﬁ\%nﬁ!ﬁlar@t!%sesc@ﬂﬁoﬁds'cﬁ formula |

bstituent as defined herei nabove
st s (GRTL He: AngiaLaop REpraRIIE R Rngafhgse formula

dlcbrﬁngmus)wﬂan@inwramuaﬁdre edéh m@&enh@m? or hetref.s to an
C noi et 0 carbon atons,

t b 1.
ool iy PTeTor UL (et Ha ] COmPRTIcs Hhegsin X s
r(cngtsé),,(atw B B 0. Anheter gmg)of ﬁm&tbdtdwqfohﬁas iskteuEnbesulff

GHéﬁ?%%d e@%% 'g{igla%ﬂ%b@%ﬁ%ﬁy'ﬁ Wélﬁrﬁnﬁﬂ/egf p}rgf'erred compounds
&rtha&htohy&hla |2Binpbihds HierbiRe*t AleX> Ay takah Ssyetis tdifdes =O; or
ol i bl et v
( e. g. Irla &hdvepanidilaxehbsdiyient of Thecdrisdina el ﬂfrmarayll R&R not 2-((3-
pﬁeergylphrgéﬁth%)r‘%’ugﬁuyg N e OB £ S o S Jety)-1H-
1,2,4-triazol-5(4H)-one. In another embodiment, R? is not an optionally substituted
group having the following structure:
0O
/{ \N/U\NH
\=71 , wherein T is N or CH.

Another group of preferred compounds is those formula | compounds wherein
R?is an optionally substituted aminocarbonylpheny! or
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.

Another group of preferred compounds is those formula | compounds wherein

R®is selected from the group consisting of phenyl, halophenyl, dihalophenyl,

13



system which may be a single ring (nonocyclic) or

multiple rings (up to three rings) fused together. The
WO 2009936184/ contain fromone to four hetero atoPGI/US2008/075981

sel ected fromnitrogen, oxygen, or sulfur, which may

be the sane or different, wherein the nitrogen or

sul fur atons are optionally oxidized, or the nitrogen

a i tional l artem zed. Exanples of heteroaryl
e B8l SRnB i ccvbndh iy E Prbeicelrp Rty akomenenbcycl os
saikoxyaarbbuylpimenyt, ietepberpie cyddHetRbSkylErbaRM! €
'@c&%@rﬁ%lky‘?xaﬁm g:{h |nsloxa.zo}]e, thiazol e,” isothiazole,
oxadl azole.” ¢ P A HENY AN ANSIBroap GaRR Y RRENYpy r azi ne,
pyyrclodékyiamenodaeuniyiph ey ol &1-disieNZMK_E BB nyIBIRdIZ, SOXazol e,

> RO RLBAB R BENE B A re st ruiAReRd, | ndol o,
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i andiagcareonyiptenpid alk@lamiioaamdaginéteroap] d}'@io'bmﬂparbonylpher‘%/l,
t he

| SRR RSy i BRZSolsBRindid i sustsreoomer. Hutomer o
Iphegnatautitdllyl emneptapie aply tHeréofet hyl car bodi i i de

hydr oc j.de. t designates 1-hydroxybenzotriazol e; _
Dl PEA eog'iféé g?ug;%re?fggﬁq g%pp%{qq§|t %pﬁ%forrgupdégglpounds wherein
Reiadent2. desi gnat es (et hoxycar bonyl sul f anoyl ) -

triethyl ' roxide, inner salt; and DBU

desi gn%‘t es g&gg%%ggf%clp@%p@_ Wf?efﬁ?ﬁof&éﬂpﬁueﬁ%.oomr@s@ | are
dhaserasmpousdahadng terstratturesf folepilstzed herein are al so
meant to include all stereochem cal forns of the
structure; i.e., the Rand S configurations for each
asymmetric center and geonetric igonmers around a

doubl e bond (E and Z). Therefore, s{ngle,

stereochem cal isoners as well as apg Lonmeric and

di astereoneri c m xtures of theOpres)ent onpounds are
within the scope of the invention (CHp ess otherw se
stated, structures depi cteré}‘n are also neant to

i ncl ude conpounds WhiCh dMtFe Zn in the presence of
one or nore isoto&EﬁTl, enri ched atons. For exanpl e,
compounds havi ng thekf%\egent @yructures except for the
repl acenment of a hydrog& by a deuteriumor tritium
or the replacenment of a carbon by a 13C or

14Cenri ched
wherein

R, R> m, nand q are as described for formula I:

R® and R are each independently H, halogen, CN, CONR'"R"!, OR",
CO,R'™, COR™, or an alkyl, haloalkyl or cycloalkyi 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 4- to 7-membered ring optionally containing
one or two additional heteroatoms selected from N, O or S: and

R™ is H or an alkyl, haloalkyl, cycloalkyl, alkenyl, alkynyl, aryl or heteroaryl
group each group optionally substituted: or
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carbon are within the scope of this invention. Unless
i ndi cated ot herwi se, the nonencl ature of substituents

WO baw/0dried not explicitly defined herein are arPCT/Es20088/075981

by nam ng the term nal portion of the functionality
foll owed by the adjacent functionality toward the
poi nt of attachnent. The conpounds of the present

i nvention may be converted to salts, rticul ar
aﬁéar%%%n%rtegnepyoraa:e%mée?téwew %Cgeafépﬁgsaﬁa*eef?%fcogm zed

pr ocefidfe preferttd M pduRas bﬁthé\ﬂlrtvbnthﬁﬁa?é tiedse, cohfPounds of formula |
exanple, netal salts r al kaIrH]e

BB it o def 1] OF A Radt B eod Dasrasapater Briginy
AREAESHE0D BRhofe pr@ferl%@doﬁwpwuhdﬂs i8 GBI Ao @‘rfqmmlacla

am ne, such as no r di
BORI6! b A0, S B2 e s O F1 Rtk ob eyl i eremEe
ﬁéfrﬂBMrﬁis%tr@Hosb %binbtd@ryds of fételdhiglwherelh iR apH@pyiblogen and R’ is

tri et@'X , tributyl- or dinethyl propylamne, or a
or trihydroxy | ower alkylam ne, for

exa”pll\ﬁ]dﬂigﬂllﬁ?e preﬁbrredwont;fot;ﬂw@‘rthé mmﬁ dreternal salts
t ich are un b
PSP et 12-BaISBer-Wa T S op L ST B A 8% o0
sxamdumorcﬁmfenynme (QSptyLraﬁduom yithyOLG, nfdmjatmmmuofOnM g@H)-one;
a [ cept abl
A bisrontenrer 2 PP e o G e DR g T T B e
quapbr@bh@nw)ai 42- pyraﬁldmseqlefn@nemd|hycabeoqummmswzh$one
r r i Ng ni.c a
Sz e G e i o F B P spRup B 2
suczﬁierl C, furrarl c, naleic, rral on| c, mandelic, malic,
alic roch d
LN R R o E e e
bermi@nelsul Lonl c, toluenesul fonl c, canphorsul fonic, and
imlar no c t abl i en a s
ek RN AR R AR EP InSP O B
bﬁ;h&ﬂl@(@—;ﬁ;{rmﬂui:aﬁgyieﬂh;zl)émddlhyttnmg@qumhbeﬁw) omg; ef erabl y
.. et S ro._.
Boss ek ostane 22t S S nacb Rl Tl iepe:
aqanbercphériye)-(2- ﬂ%ﬁnldlnl-t}ylmbiyE}Bytl dIbYdFSISDI]l]JIHOIInHt(QHD—yne
ﬁeﬁ) %9('33 (8 py];rgf’cmx q%’lqu?ﬁ) 1 Qd\;d); etraﬂydsrmsog'umohn 6-yllbenzonitrile;
2-(2-pyrrolidin-1-ylethyl!)-6-[3-(trifluoromethyl)phenyl]-3,4-dihydroisoquinolin-1(2H)-
one;
6-(1,3-benzodioxol-5-yl)-2-(2-pyrrolidin-1-ylethyl)-3,4-dihydroisoquinolin-1(2H)-one;
2-(2-pyrrolidin-1-ylethyl)-6-[4-(trifluoromethyl)phenyl]-3,4-dihydroisoquinolin-1(2H)-
one;
6-(4-methoxyphenyl)-2-(2-pyrrolidin-1-ylethyl)-3,4-dihydroisoquinolin-1(2H)-one;
methyl 4-(1-ox0-2-(2-(pyrrolidin-1-yl)ethyl)-1,2,3,4-tetrahydroisoquinolin-6-
yl)benzoate;
methyl 4-(2-{2-[(2R)-2-methylpyrrolidin-1-yljethyl}-1-oxo-1,2,3,4-tetrahydroiso-
quinolin-6-yl)benzoate;
4-(2-{2-[(2R)-2-methylpyrrolidin-1-yllethyl}-1-oxo-1,2,3,4-tetrahydroisoquinolin-7-

yl)benzonitrile;
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Compounds of the invention include esters, carbamates
or ot her conventional prodrug fornms, which in general,

WwW@e@9Isds i onal derivatives of the conpounds oPCT/K82008/075981

i nvention and which are readily converted to the
i nventive active noiety in vivo. Correspondingly, the
nmet hod of the inventi on enbraces the treatnent of the

o e R o S MR T DG et R awingle -
spegidengaitrije; di scl osed but whi ch, upon admi ni th ration,

. Also. .
a2 PRI LA Earie it Brdgpiinotin-s-
pr eﬁﬁj@hzmmtgmgtl on defined as active sp(nei:loez pr odgced
o Bl BT Bareh i B s TR0 B B B S s Gt
@qﬂ?ﬂum@ piyfrroim‘hnnIHMa'obylMlQﬁ%—ltetbéhyirg(s@&@?ﬁl)x%-@?%%?lglIe;
R e e B A A R s P

de[1+obiRy(2-pyirotdinel-ylghgli, 208, 4-petefhed rosd quio oipeéHy s H-iadole-5-
those for{mI a | conmpounds wherein X1 is (CR4AR5)p and p

Sher group of preferred conpounds is those
f6e(ppmnd>lahd 1<ymerpmwt()#§ -(@hpgrrrelidin X@Battwh)els Aihydragsce@tiolit1 (2H)-one;

e B P ST TR o P Rt
formqu}pnmr a stereoi soner, tautoner or
S BB R RSP BBl LRGSR TR e
i's ﬁ@H)-ﬁnQ(S phenyl pr opyl t hi o) met hyl ) -1
e FERY el Bp i) Fldr R RO AR Rafinbige-
i s yipenzomitdiet i onal |y substituted group having the
e g e B
conp)banztmnvueer ein R3is an optionally substituted
BHNR&25 POBYARFMYVieBly)-1,2,3 4-tetranydroisoquinolin-6-
ylloxy}nicotinonitrile;
6-[(2-{2-[(2R)-2-methylpyrrolidin-1-yllethyl}-1-oxo-1,2,3,4-tetrahydroisoquinolin-6-
yl)oxy]nicotinonitrile;
4-[(2-{2-[(2R)-2-methylpyrrolidin-1-yl]ethyl}-1-ox0-1,2,3,4-tetrahydroisoquinolin-6-
yhoxylbenzonitrile;
4-{[1-oxo-2-(2-pyrrolidin-1-ylethyl)-1,2,3,4-tetrahydroisoquinolin-6-ylJoxy}benzonitrile;
5-[(2-{2-[(2R)-2-methylpyrrolidin-1-yllethyl}-1-ox0-1,2,3,4-tetrahydroisoquinolin-6-
yloxylpyridine-2-carbonitrile;
5-{[1-oxo-2-(2-pyrrolidin-1-ylethyl)-1,2,3,4-tetrahydroisoquinolin-6-ylJoxy}pyridine-2-
carbonitrile;
6-[4-(pyrrolidin-1-ylcarbonyl)phenyl]-2-(2-pyrrolidin-1-ylethyl)-3,4-dihydroisoquinolin-
1(2H)-one;
N-cyclopentyl-4-[1-ox0-2-(2-pyrrolidin-1-ylethyl)-1,2,3,4-tetrahydroisoquinolin-6-

yllbenzamide;
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cycl ohet er oal kyl car bonyl phenyl group. In a particul ar
enbodi nent, when R3 is an am nocar bonyl phenyl group,

W@ b@opiisonal substitution at the am no group PGI/EB109$/075981

or cycl oal kyl and the optional substitution at the
phenyl group is halo. Another group of preferred
conmpounds is those formula | conpounds wherein R3 is

sel ected fromthe rou conS| of
RN Gty e e oy b iy S roisoquinolin6-
cyamesheimide; per hal oal kyl phenyl, al koxyphenyl,

%G e E%—é’?/ ng-g-%ﬁ%ﬁ{)}'%ﬁne% ?/Fetr}/yll)ﬂ ,2,3,4-tetrahydroisoquinolin-6-

cyojpbeieiioal Kyl car bonyl phenyl , cyanohet er oar yl,

&a&ﬁ@x hen{%‘%;@% @L{%’lﬁtﬁ%ac’f@ 49 %lyglho%n uinolin-6-
béxﬁlzarr\ﬂ@@r bonyl phenyl ,

BB RES BRTS R PR Y srgnmcrsuiyrs
cyolpahdeytiear bonyl phenyl cyanophenyl al koxy and
AT IR i 8 T LR A
gr ajynotih- Wlbémarmdeconpounds is those formula I
R R TR L R
thqﬂbemzm’pwnds having the structure of fornmula la
OB FefB 2 Bt 33 R g oo
halytjpemzan(iié; CO\lRlORll , OR12 , COZR12 , CO?12, or an
B ona P PR O B R 292 BRI oo
i nd¢gjpemmzenidd;y H or an al kyl, hal oal kyl, cycloal kyl,
e e S S e S L
t hel(atpond;0 which they are attached to form
N,N-diethyl-4-(2-{2-[(2R)-2-methylpyrrolidin-1-yl]lethyl}-1-ox0-1,2,3,4-

tetrahydroisoquinolin-6-yl)benzamide;
2-{2-[(2R)-2-methylpyrrolidin-1-yl]Jethyl}-6-[4-(pyrrolidin-1-ylcarbonyl)phenyl]-3,4-

dihydroisoquinolin-1(2H)-one;
4-[1-ox0-2-(2-pyrrolidin-1-ylethyl)-1,2,3,4-tetrahydroisoquinolin-6-yljbenzamide;
N-(2-fluoroethyl)-4-[1-oxo-2-(2-pyrrolidin-1-ylethyl)-1,2,3,4-tetrahydroisoquinolin-6-
yllbenzamide; ‘
N-(2-methoxyethyl)-4-[1-oxo0-2-(2-pyrrolidin-1-ylethyl)-1,2,3,4-tetrahydroisoquinolin-6-
yllbenzamide;
N-(2-isopropoxyethyl)-4-[1-ox0-2-(2-pyrrolidin-1-ylethyl)-1,2,3,4-tetrahydroisoquinolin-
6-yllbenzamide;
4-[1-oxo0-2-(2-pyrrolidin-1-ylethyl)-1,2,3,4-tetrahydroisoquinolin-6-yl]-N-(2-
phenoxyethyl)benzamide;
N-(2-ethoxyethyl)-4-[1-oxo-2-(2-pyrrolidin-1-ylethyl)-1,2,3,4-tetrahydroisoquinolin-6-

yllbenzamide;
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an optionally substituted 4- to 7-nenbered ring
optionally containing one or two additional

wheawenddatons selected fromN, O or S; and R12 PGI/BS08/075981
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an al kyl, hal oal kyl, cycloal kyl, al kenyl, al kynyl,
aryl or heteroaryl group each group optionally
substituted; ora stereoisoner thereof or a

pﬁt] rmaceutical ly acceptable salt thereof. Mre
QFH%WY&‘B%M%dg -{$1(2Rra-metbdpyrraidinat-wlathydls t-oxo-1,2,3,4-

CO”’@&#&W&ro@oqﬁﬂbmib%l)berYﬁéﬁﬁ@é nmis Oor 1, qis 1 or
i ndependently H or meth l.

AH&V%@?”tﬂrdo(?p{zoKZW -Befpive Pi*féféﬂddiﬁ%l}:ﬁo@@r?ﬂ BHbse
cowmm¢§ro@foqﬁmbﬁwb«z| béhhfdein n is 2 or 3, qis 1 or
2’3 _awé? ? g urther group of nore preferred
ﬁgyb RC ?ﬁd‘%"ethﬂBYFﬁ%'Gﬁ‘d%yllﬁthyﬁb‘rﬁméZI,Qa‘W\,her ein R8
is tét@hyarals@qeiﬁomﬂ@-yl}@edzam%@\'m0Rll Among t he
of the invention are:

o Y R 5 2o pyiraldru datnyi-1-ox0-1,23.4-
-y'%ttdawaro&oéwduw@y é@ﬁMid&‘J' in-1 (2H)-one;

o onen B o et g S ) %
6- (&tréh@brﬁ:bd@m@cﬂmemylbaa@a,Q\%epyr rolidin-1-ylethyl)-3,4-

g‘E%ﬂ?y?ﬁgg'ggﬂg%P)m%gﬁx'ﬁyf&}'ﬁm Vit loxef 33.#- 3, 4- di hy
dr oteﬂﬁﬁydrﬂtemmndlb%'l}ljwﬁﬁamnde

rroI| 1-yl et trifluoronethox hen
%r[f“%glpﬁﬂ%{pﬂy Pg!aégh?ﬂﬁ( %(, lgygr}qj ingrdethyl)-3,4- d:hydrgt)sgqumohn-
2- (R2py-onegl i di n-1-yl et hyI ) - 6- [4 (t r| fI uor onet hoxy) phen
i nglin- 1
XLt A G Sy B e A Rt -9x 26k dahy dr o
i sotquammmmcﬁnr)dnhkaeﬂmntarﬁnubf vl 4 di hvd
et | roi soqui n
gI(QRﬁ% Stﬂyétg%ro gm 1 ylfg:arboXyl}pheXylg 2-(2- -pyrrolidin-1-ylethyl)-3,4-
6- (Bhydralsdduinptiapligydne: 2- (2- pyrrolidin-1-ylethyl) -3, 4-
ih i noli
B PR3 e PP e ) 23 Pty 3l g
dr Githynimiso“qndindﬂﬂ d(Hjorene; v
roli | et h 123 -tetra ro
ﬁ]érbétﬂ f ﬁ(@@% gq¥rrpﬂ'q X é ylle y 1-0x0-1,2,3,4- tetrahyc}ll'oiso-
quinolin-7-yl)benzamide;
N-ethyl-4~(2-{2-{(2R)-2-methylpyrro|idin-1-yl]ethyl}-1-oxo-1,2,3,4-tetrahydroiso-
quinolin-7-yl)benzamide;
N-isopropyl-4-(2-{2-[(2R)-2-methylpyrrolidin-1 -yllethyl}-1-ox0-1,2,3,4-tetrahydroiso-
quinolin-7-yl)benzamide;
2-{2-[(2R)-2-methylpyrrolidin-1-yllethyl}-7-[4-(pyrrolidin-1 -ylcarbonyl)phenyl]-3,4-
dihydroisoquinolin-1(2H)-one;
4-{[1-ox0-2-(2-pyrrolidin-1-ylethyl)-1 2,3,4-tetrahydroisoquinolin-6-ylJoxy}benzamide
N-methyl-4-{[1-ox0-2-(2-pyrrolidin-1-ylethyl)-1 .2,3,4-tetrahydroisoquinolin-6-
ylJoxy}benzamide
N-ethyl-4-{[1-ox0-2-(2-pyrrolidin-1-ylethyl)-1 ,2,3,4-tetrahydroisoquinolin-6-
ylJoxy}benzamide;
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2-(2-pyrrolidin-1-ylethyl)-6-[3-(trifluoronethyl)pheny
I']-3, 4-di hydroi soqui nolin-1(2H)- one;

W@2{020F1ienzodi oxol - 5-yl ) - 2- (2- pyrrolidin- 1-yl B€HhyE008075981

4- di hydr oi soqui nol i n-1( 2H) - one;
2-(2-pyrrolidin-1-ylethyl)-6-[4-(trifluoronethyl)pheny
l]-3, 4 di hydr0| soqui noli n-1(2H) - one

P 2) gz pyrrolidin-1-ylethyl)-3,4-dih
3}5 BPEO(% -‘?-ﬁ(thxH &Mro 81 )fl,gmqgﬂ 2,3,4-tetrahydroisoquinolin-6-
4- ( HiloxyeRzdrdidepyrrol i din-1-yl)et hyI) 1,2,3,4-tetrahyd

AR 50 AR or i 2.3 -eliyspispaviogliseé:

, 2, gaoéky}tbehtahydf oi soqw nol i n- 6-yl)benzoat e; )
1,

*é'(‘zf’ S 4(@ Liay ?Qg-cﬁ’éff/fﬂ' r ﬁ?vgﬁthvyﬂ %ér&%ﬁﬁwq@@@qumoo"n 6-

3- (ﬁ}o&y}bb(\ﬁﬂ)lda rret hyl pyrrol idin-1-yl]ethyl}-1-o0ox0-1
enzonltrlle

A\F 0¥ 1@{:‘ *2- 7 -H%%@ﬂ%ﬁﬁg\myl 3 Jriplaigrqisoduinglies6
, 2, ﬁ]o&y}benxeahydrm soqui nol i n-5- yl)benzonitrile;
e b A A EE R
- OX@Quiidolin3H P )-ord;i di n-1 -yl propyl)-1 e
S PEIR A1 S0 BE G Gy R ot gy cusieacHpai -
soquijorgbemzahfidk) - one; 1-[1 -oxo-2-(2-pyrrolidin-1
P e BT b
- yl ytlakyjoieylinaneé;2- pyrr ol i di n-
A R R E’d'@qﬂé@&yﬁﬁﬁéﬁ di n-1-y11
et hyirdhy@relsadjumotin-e-8)bguizantdé;n- 1( 2H) - one;
g t[% écmplo%?o}?@aﬁvﬁy%q@g%?r(gpszgohdmn? @(h)%y:g lrl%llhygrmsoq u%o]m-
1(2H)-one;
6-(1H-benzimidazol-1-yl)-2-(2-pyrrolidin-1-ylethyl)-3,4-dihydroisoquinolin-1(2H)-one;
5-(1H-benzimidazol-1-ylmethyl)-2-(2-pyrrolidin-1-ylethyl)isoindolin-1-one;
6-(4-fluorophenyl)-2-(2-piperidin-1-ylethyl)-3,4-dihydroiso-quinolin-1(2H)-one;
4-[1-oxo-2-(3-piperidin-1-ylpropyl)-1,2,3,4-tetrahydroisoquinolin-6-yllbenzonitrile;
2-(2-azepan-1-ylethyl)-6-(4-fluorophenyl)-3,4-dihydroisoquinolin-1(2H)-one;
4-(2-{2-[(2R)-2-methylpyrrolidin-1-yl]ethyl}-1-oxo-2,3-dihydro-1H-isoindol-5-
yl)benzonitrile;
4-{[1-ox0-2-(2-pyrrolidin-1-ylethyl)-1,2,3,4-tetrahydroisoquinolin-6-ylJoxy}benzamide;
4-[1-ox0-2-(2-pyrrolidin-1-ylethyl)-1,2,3,4-tetrahydroisoquinolin-6-yl]benzoic acid;
4-{[1-ox0-2-(2-pyrrolidin-1-ylethyl)-1,2,3,4-tetrahydroisoquinolin-6-yl]Joxy}benzoic
acid,;
4-{[(2-{2-[(2R)-2-methylpyrrolidin-1-yllethyl}-1-ox0-1,2,3,4-tetrahydroisoquinolin-6-
yl)oxylmethyl}benzonitrile;
4-[1-ox0-2-(2-pyrrolidin-1-ylethyl)-1,2,3,4-tetrahydroisoquinolin-6-yI]-N-(2-
thienylmethyl)benzamide;
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1(2H) -one; 4-(2-{2-[(2S)-2-nmethylpyrrolidin-1
-yl]ethyl}-1 -oxo0-1 , 2,3, 4-tetrahydroi soqui nol i n-6-

wq@kgobesadni trile; 4-(2-{2-[(2R)-2-nmethyl pyrr ol PCi/HS208/075981
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-yl'lethyl}-1 -oxo-1 , 2, 3, 4-tetrahydroi soqui nolin-6-
yl)benzonitrile; 6-{[1 -oxo0-2-(2-pyrrolidin-1
-ylethyl)-1 ,2,3,4-tetrahydroi soqui nol i n-6-

noni tri

Béé'%‘géx%r B;J(?'{f)]tz‘#qylggr_bﬁgyliﬂ%iewyg-@-pmqﬁdi_'L1-1-yl|e]fyt)1£y4-}jihydroisoquinolin-

- 0Xa{2H)-che3, 4- t et r ahydr oi soqui nol i n- 6-

%{‘%%%ﬁy@@ﬁg&?&'@wwﬂES‘H-HPW}'&-11%/13,]4éﬂ’@11y}ir0180quinolin-ﬁ-

- OxgHlenza@miie4- t et r ahydr oi soqui nol i n- 6-

)ﬁl%ngﬁ%?@h%;{o?%@awigi_ny1-)ggqu)y,213,4-tetrahydroisoquinonn-a-

, 2, Bipknkemidehydr oi soqui nol i n-6-yl]oxy}benzonitrile;

%—%?@I%ﬁ[f&%—?—m éqxgeaqtﬁ{%;%)g?orgéxgb:-ﬁ%tﬂ i/lzglrj g%,ll-?étpawy%j z:oilsoquinolin-G-

yl') gioehpamiddj ne- 2- carboni trile;

o o, PR BB 06 iy a1 2.3,

car tetrahydroisequitolin/-(ipenhzathicgi n-1

S SRR L BB RIEON T cigevo

N- cgibydrpienduiholif-{(2H)-ome- 2- (2- pyrrolidin-1 (—jyl_ ethyl)-1

R e TR A L

, 2, Bethyl)-814r diydioioouospiingRH Porfe; V! | 3_en_2?fﬁ Id:t hyl)-1, 2

TR el f b Rehimzamviaen vk 1>

N- girbyylbehzpiidexo- 2- (2- pyrrolidin-1-ylethyl)-1,2,3,4-te

LIRS DL SR 5t5i1)-1,2,3,4-tetrahydroisoq uinolin-6-ylJ-N-1,3-thiazol-2-
ylbenzamide;

6-[4—ﬂuoro-3-(pyrrolidin-1—ylcarbonyI)phenyl]-z-(2-pyrrolidin-1—ylethyl)-3,4-
dihydroisoquinolin-1(2H)-one;

2-fluoro-N,N-dimethyl-5-[1-ox0-2-(2-pyrrolidin-1 -ylethyl)-1,2,3,4-tetrahydroisoquinolin-
6-yllbenzamide;

3-fluoro-N,N-dimethyl-4-[1-ox0-2-(2-pyrrolidin-1 -ylethyl)-1,2,3,4-tetrahydroisoquinolin-
6-yllbenzamide;

6-[2—ﬂuoro-4-(pyrrolidin-1-ylcarbonyl)phenyl]-2-(2-pyrrolidin-1—ylethyl)-3,4-
dihydroisoquinolin-1(2H)-one;

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

6-{3-chIoro-4-(pyrrolidin-1—ylcarbonyI)phenyl]-2-(2-pyrrolidin-1-ylethyl)-3,4-
dihydroisoquinolin-1(2H)-one;

2-{2-[(2R)-2-methylpyrrolidin-1-yllethyl}-6-[4-(pyrrolidin-1 -ylcarbonyl)phenoxy]-3,4-
dihydroisoquinolin-1(2H)-one;

N-ethyl-4-[2-(2-pyrrolidin-1-ylethyi)-1 ,2,3,4-tetrahydroisoquinolin-6-ylJbenzamide;
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yl ] benzam de;
N- et hyl - 4-[ 1- oxo-2-(2-pyrrolidin-1-ylethyl)-1,2,3,4-t

W@ reakgdiaoi soqui nol i n-6- yl ] benzam de; PCT/US2008/075981

N- (cycl opropyl net hyl ) -4-[ 1-oxo-2-(2-pyrrolidin-1-yleth

yl)-1, 2,3, 4-tetrahydroi soqui nolin- 6- yI ] benzam de;

N-i sopropyl -4-[ 1- ox02(2 pyrrolldln -ylethyl)-1, 2,3,
i soquij. nol

Rt Sty oo A TSy nglip 6y Mibenzaide;

t5. Me(byr@dﬂwd'r @yﬁ:@ﬂi@n?l%ﬁeﬂyl@? (Yjpl/bﬁli&rﬁﬁny%yl) 1,2,3,4-
o -pyrrolidin-i-ylethyO- 1A Sh-tetr

ahyé&@ﬁ%‘ga%%‘ﬂ??'we q- yljbenzani de;
N, Ndtifhaggt- wtz -(2-gyridligin ol l)pesyltdtray Oisdyunslid-gi n- 1-

yl EEQ%@%' 3, 4- di hydroi soqui nol i n- 1(2H) - one;
I-4 (2-{2-[(2R) - 2-net hyl pyrrolidin-1-yl]ethy

|6}- 4J(p©éﬂd|ih 1r-Ycatbdnyl)phenyl]-2-(2-pyrrolidin-1-ylethyl)-1,2,3,4-

tet a 0i SO U|noI|n 6-yl ) benzam de;
%rﬁ%ﬁﬁ?'s% {G1 pyrrolidin-1-yl]ethyl}-6-[4-(pyrrol
|6dp4r(mbfpﬂoma-r4b,%ﬁfbdr@n§l%ﬂy]] 23(24pyr@|.wdtmtﬁfawzrmm n-1
X0-2-(2-pyrrolidin-1 -ylethyl)-1

Z%trinwé?'?%‘m%‘?“a?soqw nol i n- 6-yl | benzani de;
4-[02 2 plyrolidiret byydthyl B4, B B; ietraBydrispayuinidlinialiibehzath@ehyl ) -

mwﬁ&gczaﬁsfpﬁv@w %%lsép,”zfi>?&z,é'y4—n%§%‘ﬁ@?”w9§dwm| )
-1 yl]b_eBzaﬂ:mtjet r ahydr oi soqui nol i n-6- yl]benzam de;
S PR Rk i GBS Sih-12.0.
6- ytle]rbleymeimqimohne
6-(1H-pyrazol-1-yl)-2-(2-pyrrolidin-1-ylethyl)-3,4-dihydroisoquinolin-1(2H)-one;
6-(1H-indazol-1-yl)-2-(2-pyrrolidin-1-ylethyl)-3,4-dihydroisoquinolin-1(2H)-one;
2-{2-[(2R)-2-methylpyrrolidin-1-yl]ethyl}-3,3',4,4'-tetrahydro-6,6'-biisoquinoline-
1,1'(2H,2'H)-dione;
6-(azepan-1-ylcarbonyl)-2-{2-[(2R)-2-methylpyrrolidin-1-yl]lethyi}-3,4-
dihydroisoquinolin-1(2H)-one;
N-cyclobutyl-2-{2-[(2R)-2-methylpyrrolidin-1-yllethyl}-1-oxo0-1,2,3,4-
tetrahydroisoquinoline-6-carboxamide;
2-{2-[(2R)-2-methylpyrrolidin-1-yljethyl}-6-(piperidin-1-ylcarbonyl)-3,4-
dihydroisoquinolin-1(2H)-one;
N-cyclohexyl-2-{2-[(2R)-2-methylpyrrolidin-1-yl]ethyl}-1-oxo0-1,2,3,4-
tetrahydroisoquinoline-6-carboxamide;
N-(2,3-dihydro-1H-inden-2-yl)-2-{2-[(2R)-2-methylpyrrolidin-1-yl]ethyl}-1-ox0-1,2,3,4-
tetrahydroisoquinoline-6-carboxamide;
2-{2-[(2R)-2-methylpyrrolidin-1-yllethyl}-1-oxo-N-pyridin-4-yl-1,2,3,4-
tetrahydroisoquinoline-6-carboxamide;
N-cyclopentyl-2-{2-[(2R)-2-methylpyrrolidin-1-yl]ethyl}-1-0x0-1,2,3,4-
tetrahydroisoquinoline-6-carboxamide;
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wOoR{20at1oxyet hyl ) - 4-

4-[1-0x0-2-(2-pyrrolidin-1-ylethyl)-1,2,3,4-tetrahydro
i soqui nolin-6-yl]-N(2- phenoxyethyl)benzam de;
[ 1- oxo- 2- (2- pyrrol i di n- 1-RCBURNY/075981
1 ,2,3,4-tetrahydroi soquinolin-6- yljbenzam de;
N- (cycl opropyl nethyl )-4-(2-{2-[(2R)-2-net hyl pyrrolidin
-1 -yl]ethyl}-1 -oxo0-1 , 2,3, 4-
t et rahydr oi soqui nol i n-6-yl ) benzam de;
-SrEAbydejeayinphn- ?(2mebﬂgylh@t{wﬁﬁwrr@etmpwww 1-wiathyl}-
yl } 3M-d|§9@013@@ulﬁnllﬂ 1(2H)-one;

0|squ|noI|n

{%r_ah 6- z
lﬁ%ﬁ{) - meyiyre(idiny - wﬁﬁw }TMPMV?’W@] WICﬁrbpnyu) Bet-hyl }-1

- 0X@ih r&s@qéﬁnoﬁrﬂ ng )5Hé0l soqui nol i n-6-yl ) benzam de;
%R)ere pyrrolidin-1-yl]e
:%{:1 3- a_iLl l‘tlSO@ gl ylcar onyl)-2-{2 (2R3/2 -methylpyrrolidin- 1—yl]ethyl} 3,4-

t et a;awdrs@qﬁﬁ@lw-ﬂgh Bné- yl ) benzani de;
%&ﬁfﬁgbg&g‘uemyl) 351 (%R)-E—met%ylgyrrrrcﬁutdm 1 DY gl -yl Tethy
t et ferbglireis6@andlinegl i n- 6-yl ) benzam de;
%&E %/?%blﬁ 1(1y%etg§|b%%4% @Qﬂ@rgmte&olx)%%rﬁern?/l] 1, 2 3 4}tetrahydr0|soqumohne;
tﬁe(BEf@blvﬁbh@hﬁPQMQ-fﬁbWrbll&rﬁ )ﬂe}l’@ﬂf\?@G14dt@irahydr0|soqumohne
(%/30 lgqr | dlgﬁéﬁ!ﬂ%ﬁg-gﬁg [ ohd?r(e %etqyﬁef X r3r4otetra¢\ydrclalsgcl;u?rgorl]l%/é
ayfmbmm@hw 242-petidin[1CA&hyIL1 1763 bydtrirgaelidod Loy | ] et

Eéiﬁé}%'i"g‘yi%@ﬁ)'%&‘f flvpraeRanybid i 2Aiteteahydroisoquinoline;

G-f(uérc[ NerR@hyi4- [neéﬂmyi EBﬁbYrﬂihUﬁ\l-ﬂyl&ﬂwﬁl)hCZiB hqeﬁ'ér}yah%aqh%bﬁn 6-
E?j”-% rroI | d| n-1-yl et hyl) ydr oi soqui nol i n-

N»étﬁyl{:{ \(1123%4214 roxbiRy2Ryiondind l-wle'tﬂ;ylyh beas-barylddReqiihdimss-
g¥rrol Idin-1-ylethyl)-3,
i nol i n- 1(2H) - one

Bl-(mﬁtdey&mﬁde(z& { 30 2RI2R)-2veietny pbroiiom-H dijsthin gl4-et hyl } -
1- ocg(hydrdnsdq3u:nolm (&%ha/drm soqui nol i n-
2-{2-[(2R)-2-methylpyrrolidin-1-yl]ethyl}-5-[4-(pyrrolidin-1-ylcarbonyl)phenyi]-
isoindolin-1-one;
N-methyl-4-(2-{2-[(2R)-2-methylpyrrolidin-1-yllethyl}-1-oxo-2,3-dihydro-1H-isoindol-5-
yl)benzamide;
6-[4-(methylsulfonyl)phenyl]-2-(2-pyrrolidin-1-ylethyl)-3,4-dihydroisoquinolin-1(2H)-
one;
2-{2-[(2R)-2-methylpyrrolidin-1-yllethyl}-6-piperidin-1-yl-3,4-dihydroisoquinolin-1(2H)-
one;
6-(piperidin-1-yl)-2-(2-(pyrrolidin-1-yl)ethyl)-3,4-dihydroisoquinolin-1(2H)-one;
6-(piperidin-1-y1)-2-(2-(piperidin-1-yl)ethyl)-3,4-dihydroisoquinolin-1(2H)-one;
2-(2-(azepan-1-yl)ethyl)-6-(piperidin-1-yl)-3,4-dihydroisoquinolin-1(2H)-one;
(R)-2-(2-(2-methylpyrrolidin-1-yl)ethyl)-6-(pyrrolidin-1-y1)-3,4-dihydroisoquinolin-
1(2H)-one;
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WO 20001036124 3, 4- t

7-yl ) benzam de;

N-ethyl -4-(2-{2-[(2R) - 2msthy|pyrrolld|n1y|]ethy|} 1
r ahydr oi soqui nol i n- y| ) benzeei/us2008/075981
2-[(2R) - 2- et hyl pyrrol idin-1-yl]ethy

4-t et rahydr oi soqui nol i n-

2-(
etra
N-i sopropyl -4-(2-{
l}-1 -oxo0-1, 2, 3,
7-yl) benzam de

(R lgp Ao A oRE Ry P el APt Gt ar-
(2Heone; 4-{[1-oxo-2-(2-pyrrolidin-1-ylethyl)-1
§%-4 Jhae e e eRaRpr B iR A AT AR oy biso-
|r401|h@I1r’6(12}‘m'16) gioAeti nol i n- 6- yI ] oxy} benzani de
e i T Rt ke
N- i 5 o@ropW)-dbng[ 1 - oxo- 2- (2 pyrrol idin-1 -ylethyl)-1
it iy (G A R 30 e
Quirblihet(2rayred; r oi soqui nol i n-6- yl ] oxy}benzanmi de;
R bbb B BB e
N- el obut yl - 4- {[1 0X0-2-(2-pyrrolidin-1-ylethyl)-1
B G 2RI o AR ERR BBt e
-(R)W, e idingdthyl34- @-(Ql-(ﬁyﬂ?\t/t\lylsmldmeﬂ -ylpethyl{- Pexe-dr8e3,4- tetrahydro-
" PR berarBit. & V1) oxyl benvami o
R P rjlze i -1-cantmngh gy 2K @H R dnoteytpyy todUinyt- Yt 2) 34 4-
t etcLh d¥g£gc§uslr90% Bli)l gn 6-
(R)-2-(2-(2-methylpyrrolidin-1-yl)ethyl)-6-(4-(piperidine-1-carbonyl)phenyl)-3,4-
dihydroisoquinolin-1(2H)-one;
(R)-2-(2-(2-methylpyrrolidin-1-yl)ethy!)-6-(4-(morpholine-4-carbonyl)phenyl)-3,4-
dihydroisoquinolin-1(2H)-one;
(R)-N-(2-methoxyethyl)-4-(2-(2-(2-methylpyrrolidin-1-yl)ethyl)-1-ox0-1,2,3,4-
tetrahydroisoquinolin-6-yl)benzamide;
(R)-N-(2-isopropoxyethyl)-4-(2-(2-(2-methylpyrrolidin-1-yl)ethyl)-1-oxo0-1,2,3,4-
tetrahydroisoquinolin-6-yl)benzamide;
N-((S)-1-methoxypropan-2-yl)-4-(2-(2-((R)-2-methylpyrrolidin-1-yl)ethyl)-1-oxo-
1,2,3,4-tetrahydroisoquinolin-6-yl)benzamide;
(R)-N-(2-fluoroethyl)-4-(2-(2-(2-methylpyrrolidin-1-yl)ethyl)-1-oxo0-1,2,3,4-tetrahydro-
isoquinolin-6-yl)benzamide;
6-(4-((S)-2-(methoxymethyl)pyrrolidine-1-carbonyl)phenyl)-2-(2-((R)-2-methyl-
pyrrolidin-1-yl)ethyl)-3,4-dihydroisoquinolin-1(2H)-one;
(R)-N-ethyl-N-methyl-4-(2-(2-(2-methylpyrrolidin-1-yl)ethyl)-1-oxo0-1,2,3,4-
tetrahydroisoquinolin-6-yl)benzamide;
or a stereoisomer thereof or a pharmaceutically acceptable salt thereof.
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yl ] oxy} ni coti nam de;

N- met hoxy- N- net hyl - 4- (1- oxo- 2- (2- (pyrrolidin-1-yl)ethy
WO 2009036348, 4- tetrahydroi soqui nolin-6-yl) benzardTES$2008/075981

6- [ 4- (cycl opr opyl car bonyl ) phenyl ]-2-(2-pyrrolidin-1-yl

et hyl ) - 3, 4-di hydr oi soqui nol i n- 1(2H) - one;

6- (1H benzi m dazol - 1-yl ) -2-(2-pyrrolidin-1-ylethyl)-3,

4-di hy roi§o uiqolkn-l(z -one; _

5- ( 1H DRYRIAESGYS%I the PigseRY iRYaNfion pravides e rspeesisrio prapaet h

ytgrsaindslof formda@R@ich comprises reacting an aldehyde of forTuga Irl]wgh a

- y

6- (4] hepy| ) - 2- ( 2- pi per i di n-1-yl et Myl ) =3,
gL BPAABI i e biedenke phNahsiorisngipe theipresance of an

-3dipoptjpybly ih the presence of a solvent. The reaction is shown in scheme I.

, 2,3, 4-tetrahydroi soqui nol i n-6-yl ] benzonitrile;
2-(2-azepan-1-yl ethyl)-6-(4-fluorophenyl)-3, 4-di hydro
soqui nolin-1(2/-/)-one;
4-(2-{2-[(2R) - 2-nmet hyl pyrrolidin-1-yl]ethyl}-1-o0x0-2,3
-di hydro- 1H-i soi ndol -5- yl)benzonitrile;
4-{[ 1-ox0-2-(2-pyrrolidin-1-ylethyl)-1, 2, 3, 4-tetrahydr
oi soqui nol i n-6-yl ] oxy}benzam de;
4-[1-0x0-2-(2-pyrrolidin-1-ylethyl)-1,2,3,4-tetrahydro
i soqui nol i n-6-yl ] benzoic acid;
4-{[ 1-ox0-2-(2-pyrrolidin-1-ylethyl)-1, 2, 3, 4-tetrahydr
oi soqui nol i n-6-yl ] oxy}benzoi c aci d;
4-{[(2-{2-[(2R) - 2-nmet hyl pyrrolidin-1-yl]ethyl}-1-o0oxo0-1
, 2, 3, 4-tetrahydr oi soqui nol i n- 6-
yl ) oxy] met hyl } benzonitril e;
4-[1-o0x0-2-(2-pyrrolidin-1-ylethyl)-1,2,3,4-tetrahydro
i soqui nolin-6-yl]-N(2- thienylnethyl)benzam de;
b-f ~mor phol i n-"yl car bonyQphenyO*-pyrroliclin-i-ylethy
SM-di hydroi soqui nol i n- 1(2H) - one;
(2-chl oroethyl)-4-[1-o0x0-2-(2-pyrrolidin-1-ylethyl)-
, 2,3, 4-t etrahydroi soqui noli p-6- yl]benzam de;

et hyl - N-net hyl - 4-[ 1- oxo-2-(2-pyrrolidin-1-ylethyl)-1
, 2, 3, 4-tetrahydroi soqui nol i n-6-
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15

yl j benzam de;
N-(2-furyl methyl)-4-[1-ox0-2-(2-pyrrolidin-1-ylethyl)-

W@2002/03144 t et r ahydr oi soqui nol i n-6- ylj benzam de¢T/US2008/075981

N-[(1S) - 2- net hoxy-1- et hyl et hyl ] - 4-[ 1- oxo- 2- (2- pyrrol i
din-1-ylethyl)-1 ,2, 3, 4-
t et rahydr oi soqui nol i n-6-yl ] benzam de;

6-{4-[ (3- et hoxypyrroli gi D{Eéil ) car bonyl ] phenyl } - 2- (2-

pyrrolidin-1-ylethyl)-33 dr oi soqui nolin-1

(2H) - one;

6- (4-{[(2S)-2- (et hoxymet hyl ) pyrrolidin-1-yl] carbonyl}

phenyl ) -2-(2-pyrrolidin-1- \,\

yI et hyl) - 3, 4- di_lnydr oi soqui nol i n- 1(2H) one; y R?
[1 0x 0% {(?f(rrolla n-1-ylethyl )1 v o N
3, & 201 soqu li n- 6 39%} l\f\lpr opy! ben >8e('C/H)

4,[X_L Ox/oz(ea-) yrroTldI: f\lHyI“t‘W‘T‘Tl x’ T

R, 34tetrahydr0|squ 04 n- 6-yl]-N1,3-t {3242),“

yl benzani de; R

6-[4-fl uggo-3-(pyrroli dh'ﬂ 1-yl carbonyl ) phenyl ] -2-(2-py

rrolidin-1-ylethyl)-3,4*"di hydroi soqui nol i n- 1(3 - one;

2|;IuoroN|\|-dinethyI 5[1 0X0-2-(2-pyrrolidin-1-yleth

y 1,2,3,4-tetrahydro ui nol i.n-

511 ubeS rikatin by n S Ptogeierenlionl b BP GMe 1y agics suen

é& %aélt:ccia%iﬁ pﬂodaabwbaalawd bﬂﬂhémwlmél‘btabfy dreyit htign Balveds; sttable
uor o
oo in e g Rys SyedleRfir ShaB py batato > P

( 2H) - gafipounds of formula Il may be readily prepared by reacting a compound of

%ﬁ|a&{/uﬁvq]o%ﬂ%é§1%£l§g gncﬂ m%g}%%hcﬁé ggaﬁe é&e %?13/ Itha éf%orpr}/ula Vv,

(ééldgn ﬁ?d formula V lactam with an alkenylbromlde of formula Vi |n the presence
chl oro rroI di n-1- hen y

P bbagh Tch A Aty givestg byt B BT MBI P S IERE S
formula VIl compound with an oxidizing agent such as, osmium tetraOX|de and

sodium periodate to provide the desired aldehyde of formula 1. The reaction is

shown in scheme [l.
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2-{2-[(2R) - 2-net hyl pyrrolidin-1-yl]ethyl}-6-[4-(pyrrol
i di n-1-yl carbonyl ) phenoxy] - 3, 4- di hydroi soqui nolin-1
W@ 20dposited N-et hyl -4-[ 2- (2-pyrrolidin-1-yl et hyPQF/1US2008/075981
, 2,3, 4-tetrahydroi soqui nol i n-6-yl]benzam de;
N-nmet hyl -4-[2-(2-pyrrolidin-1-ylethyl)-1,2,3, 4-tetrahy
dr oi soqui nol i n-6-yl ] benzam de;

6-[4-(pyrro|idin-1-y|carbon¥Ilghenyl]-z-(z-pyrrolidin-
l-ylethyl)-1, 2,3,4- tetr oqui nol i ne;

N, N-di met hyl -4-[2-(2-pyrrolidin-1-ylethyl)-1 (/
, 3, 4-t etrahydroi soqui noli n-6- yljbenzam de; _(CHy),
[4(piperi§in1 0 Br
-yl car
2, 3,

arb henyl ] ;,2- roI|d|n1 ylethyl)-1 oy

| %ﬁfﬁ%w N]aNE (,(HZSB%ﬂ NN vh
-[ 45 ( i n- 4 y bonyl ) phen'l - (@zgyr r oINagl, pmit
yI hyI) 1, 2,3, 4- b2:{2({3'17’ahydrcﬁsoqw nol i ne;

4-12-(2- ?/!I‘I‘O|Idln l-ylethyl)-1, 2, 34/5etrahydroisoqui
nol i n- 6-y Y)oenzam de; N nethyl - 4- [1

- 0X0-2- (3-pyrrolidin-1-yl propyl) -

2,3, 4-tetrahydroi soqui nolin-6- yljbenzam de;

6-(4-{[(29)-2- ms yl pyrrolidin-1- yI]carbonyI}phenyB) 2

1 m -

N O

-(2-pyrrolidin- Zylethyl)-1 , 2,3, 4- o) (/
tetra q,uCHng ne; OsOy, NalO4 )

6- ( T1-yl) - 2- (2~pysrebi di n- 1g1 . |)N3 “h2hin
ydp0i s cF"h)ml(ZI—D OITEIF, H,0 / (CH)m

6- (1H i ndazol - 1-yl)-2-(2- pyrrolldlrﬁl erthyI) 3,4-dih
ydr oi soq \ﬂgl i n-1(2H) - one;

2-{2- [(2R$ met hyl pyrrolidin-1-yl]ethyl}-3g3j,4,4' -te
trahydro-6,6 -biisoquinoline- 1,1 (2H, 2H )-di one;

6- (azepan- 1- yl car bonyl ) - 2-{2- [(2R) 2-met hyl pyrrolidin-

1-yl] h -

5 N Cycﬁ 8%r¥1ia eﬁ”%‘é@%%o‘?;&%ﬁﬁ‘ﬁ g ggffgﬂ(?re@ ?3? ﬁa]ctmgnﬁe
+a]:tauxoﬁﬂ)rmlﬂa 3/ wiith & btanadajkyt- aausmnn@lf foneu- \dH ih eaiegaace of a
base such as NaH to give the compound of formula IX and hydrolyzing said formula

IX compound using acidic conditions to give the desired aldehyde of formula Il. The

reaction is shown in flow diagram Il

0 SCHEME ill

B0 R

o
CH
x?a X2 B~ ek NG © x2a_ X2 (/O
Vi) SN e K (CHan
X o A e A b
Rg = (CHz)m NaH, DMF R3 R = (CHa)m
(IX)

) (i

Compounds of formula Il wherein X" is (CH2), and R® is an optionally
15  substituted aryl or heteroaryl group (lla) may be conveniently prepared by reacting a
lactam of formula X with an alkenylbromide of formula VI as shown in scheme Il to

26



2-{2-[(2R) - 2-net hyl pyrrolidin-1-yl]ethyl}-6-(piperidin

-1-yl carbonyl ) -3, 4- di hydroi soqui nolin-1 (2H)-one;
woR@yobamexyl - 2-{2-[ (2R) - 2- met hyl pyrrol i di n- 1-B¢T/88199$/975981

-1-oxo0-1 , 2, 3,4- tetrahydroi soqui noline-6-carboxam de;

N- (2, 3-di hydro- 1Hi nden-2-yl)-2-{2-[ (2R)-2-net hyl pyrro

[idin-1- yI]ethyI} 1-oxo-1, 2,3, 4-

tetr droi so ol i ne- 6- car boxam de

29'(%aﬁmp%n IMERPH SN gPrrling the qogphl,apy compound with an aryl

mmé»bawr bcﬁ’rbﬁxc‘bcbd' of Yormia3X#n the presence of a palladium catalyst such
0|soqu 6- car boxa

N?estcSE/E é’ﬁ@ Kiipro-w! Y{F%Offe*zﬁs)!@”w?nw PR&® PuRhasiK.COs to give the

gdn}pa:tdn;dlo}' fotmuRXQt land?m@d:ﬁng the formula Xl compound to give the
5 trah dr0|s%g car boxam de;

e(séfe SRR %48%'%@?. RO [eBRYoRy 5 SRPWB iy $ohemel Iy hepety Hal
-r%pmsbhtylmymrr Dbii flate bndl IR & &Y bptionally substituted aryl or heteroaryl
X dlhydr0|squ|noI|n 1(2H) - one;
é;f -[ (2R) - 2- net hyl pyrrolidin-1- yI]ethyI} 6- (pyrrolidi
n- 1-yl carbonyl) -3, 4- di hydroi soqui nolin-1 (2H)-one;
6-(1
3-di hydr o- 2Hi soi ndol - 2-yl car bonyl )-2-{2-[ (2R)-2-neth

yl pyrrolidin-1 -yl]ethyl}-3,4- dihydroisoquinolin-1
(2H) - one;
6- (4-fl uorophenyl)-2-{2-[(2R)-2-net hyl pyrrolidin-1-yl]
ethyl}-1 ,2,3,4- tetrahydroi soqui noli ne;
2-(2-pyrrolidin-1
-ylethyl)-6-[4-(trifluoronethoxy)phenyl]-1
2, 3, 4-tetrahydroi soqui nol i ne;
3-fluorophenyl)-2-(2-pyrrolidin-1-ylethyl)-1,2,3,4-
et rahydr oi soqui nol i ne;
1, 3-benzodi oxol -5-yl)-2-(2-pyrrolidin-1-ylethyl)-1

4-f | uor ophenyl ) -2-(2- plperldln l-ylethyl)-1,2,3,4-t
ahydr oi soqui nol i ne;

(2-azepan-1-yl et hyl) - 6-(4-f|uorophenyl)-1,2,3,4-tetr
ahydr oi soqui nol i ne;
3-fluoro-Nnethyl-4-[1-o0xo-2-(2-pyrrolidin-1-ylethyl)-
1 ,2,3,4-tetrahydroi soquinolin-6- yl]benzam de;

6- (
tet
6- (
2, 3, 4-tetrahydr oi soqui nol i ne;
6- (
etr
2-

27



10

15

N-et hyl -3-fluoro-4-[1-oxo0-2-(2-pyrrolidin-1-ylethyl)-1
, 2, 3, 4-tetrahydroi soqui noli n-6- yl]benzam de;

W@2(02Bdaenzi m dazol - 1-yl ) -2-{2-[ (2R) - 2- et hy| ppCT/OB10d3$/675981

-1-yl]ethyl }-3,4- dihydroi soquinolin-1 (2H)-one;
2-{2-[(2R) - 2-net hyl pyrrolidin-1
-yl]ethyl}-5-[4-(pyrrolidin-1 -ylcarbonyl)phenyl]-
i soi ndol i n-1-one;

N- et hyl - 4- (2- { 2- [(2R) 2- meSRHEME G| i di n- 1

ylJethyl}-1 -oxo-2, ’el:Phydro 1Hi soi ndol -

yl )benzam de; g

6- [ 4- (et hyd sul f onyl rphenyl] 2- (2-pyrgol i gFn- 1- s

)2 z 4%0| soqw nol(vin- 1( 2H) - (ongy 1 F;]; W@;@Ml
9 - 25 th Lperi din-

1- R 9'da)no| sogéﬁffé\{’ﬁ n- SSH%) %H;ém( pPpeﬁdG?tﬁysl

-ylHat 2- (2-(pyrrolidin-1 Hal Na,CO;4

-yl') et hyl (% 3, 4- di hydr oi soqui nolin-1 )& - one;

6- (pi peridin-1-yl)-2-(2-(piperidin- & yl)ethyl)-3,4-dih

ydr oi soqui nol i n-1(2H)-one; 2-(2-(azepan-1

-yl )ethyl)-6-(piperidin-1

-yl)-3, 4- d| hydr0| oqui nol i n-1 (2H) - one;

(R - pyrrol i din-1-yl)ethyl)-6- (@yr réPi di n

Eé) +®%soquﬁﬁ8¥|ﬁ 41( 2H) - ong; - (CHin

yl)-2-(2-12-TEt hyl @y di n+1
VY a)i“hydr oi sB?qu%%l [ nqu?rzFr ye{CHom
(R) -2-net hyl -
-(2-(2- mett?yllpyrrm idin-1- yI)ethyI) 3,3 4
-tet rahydro 6, 6 -biisoquinoline- r(2H 2”?-}) di one;
2- et hyl - (2 (pyrrolidin-1- yI)ethyI) 3

3 ,4,4 -tetrahydro 6, 6 -Dbiisoqujnaoline
1, 1 ( g}tpr@ap.})e_\)d,cgﬁx@ounds of formula Xill wherein 'm and p are 0 (Xllla) may be

8re(o§rédmsrr@§bth§ J‘Z—lﬂéﬂh;}llﬁr@@%'a}:rdﬁnf(f&n{uWXWmdl ne-1-carb
2\ dy K’TOISO%IHOHH- gl;!?

tnmet yisilyldi azomethane (TMSCHN,) to give the corresporiding méthyl ester;

reacting said ester with N-bromosuccinimide (NBS) and benzoylperoxide to give the

compound of formula XV; and reacting the formula XV compound with an alkenyl-

amine of formula XVI to give the desired compound of formula Xllla. The reaction is

shown in scheme V.

SCHEME V
l/'
(0] 0 NHZ/(CHZ)H

0
Xy YOH 1) TMSCHN
Br—— ) 2 N oMe WD N 7~
ZcH Br Br— N—(CHa),
3 2) NBS AN _Br /

(XIv)
@003H (Xv) (Xilia)

Compounds of formula Il wherein X is O (lIb) may be readily prepared by

reacting a lactam of formula XVII with boron tribromide to give the corresponding
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6- (1 soi ndol i ne-2-carbonyl )-2-(2-(pyrrolidin-1

-yl )ethyl)-3, 4-di hydroi soqui nolin-1 (2H)- one;
wW@2@oplopard di ne- 1 - car bonyl ) -2-(2-(pyrrolidin-1PCT/US2008/075981

-yl )ethyl) -3, 4-di hydroi soqui nolin-1 (2H)-one;

(R -N, N-di met hyl -4-(2-(2-(2-nmethyl pyrrolidin-1-yl)ethy

i)-1 -oxo0-1,2,3,4-tetrahydroi soquinolin-

6-vl)b d
Rigroby Gafmeanna formmlenc el BRRVIO b RYT B0 cpmpquchyitn
ﬁfyﬂ} @ltj hetervatyl faldetdiyornmuBs XX in the presence of a base such as K,CO; to

| roi soqui n one; .. .
B Y58 GOrmeMA iyt R 4 ecking e, R 6 pampaimpaing”
lalk@n;]!br@&f &mwb%mhe WY folleBedliby diibiatbinavisodsd nanid KalD,, as shown in

bR [ 30 @ivertae GRS SPBIRCHIA OLOT YRRy e deqchor oV NI
?gﬁﬁevmmw Haihepyt!) BBord- di hydr oi soqui nolin-1
one;

(R) - N-(2- net hoxyet hyl )-4-(2-(2-(2-rret hyl pyrrolidin-1
-yl)ethyl)-1 -oxo-1 , 2, 3, 8€HEME VI
t et rahydr8| soqui nol i n- 6 yl ) benzam de;
(R) N- (2- ]| sopr opoxyet hyl ) - (2 ( 2-ishyi pyrrol i dpn-

¥|. YINH 1 - BRe-1 , 2 (XIX)

—~

ﬁ\’f{( okcsg)qurndr'r N+ ) en(% gm des—— YT ONH
(S)-1- met hoxypr opan- 2- > "'ﬁ“ (2-4ER) - 2- F(Bet GH2)m
ol i di n-% <uih) et hyl ) - 1- oxo-

1, 2, 3, 4- tet>rahydr oi soqui nol YY"- y1 ) benzani de; (XX)

(R) N-(2-fl uoroethyl)-4-(2-(2-(2-methyl pyrrolidin-1-yl
)et hyl)-1 -oxo-1 , 2,3, 4-tetrahydroi soqui nolin-

6-yl ) be m de;
6- 04- ((( 2- (et hoxynet hyl)pyrrol I di ne-1-carbonyl ) phen
yl) -8 t"(R) 2- et hyl pyrmoll Pn- 1
-yI)et(WQII) 3, 4-di hydr Ui mﬂz)nn 1 (2H) - one;
(R) Naét;mﬁ-l\pnethgoi——zt 2-@%-(2 met hyl pyrrol i di n-1-yi)

P
?%ﬁ% éf"g?égqﬁl nol |3n 6-yl ) benzani de; or a

ster Bdter thereof or ﬁwpharnaceutlcally accept abl e
sal t thereof.Advantageod the present invention
provi des a process to prepare

The compounds of formula lla and Ilb may be converted to the corresponding
compounds of formula | as shown in scheme |.

Compounds of formula Ib may also be prepared by first building the desired
cycloamin-1-ylalkyl side chain on a suitable lactam substrate and then forming the
desired X-R? substitution, for example compounds of formula | wherein X is CO and
R®is NR°R’ (Ib) may be prepared by reacting the lactam of formula X wherein p is 0
(Xa) with an alkenylbromide of formula VI, followed by oxidation and reductive
amination with formula Ill and NaBH;CN, as shown in schemes | and ll, to give the
compound of formula XXI; and where Hal is Cl, Br or |, or a leaving group such as
triflate, reacting the formula XXI compound with Cul and Nal to give the
corresponding iodide compound; and reacting said iodide compound with an amine,
HNR®R’, carbon monoxide, a palladium source such as dichlorobis(tri-
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conpounds of fornula | which conprises reacting an
al dehyde of formula Il with a pyrrolidine of formula

WO pdovjossishe presence of NaBH3CN optional |y in BEEUS2008/075981

presence of an acid optionally in the presence of a
solvent. The reaction is shown in schene | .SCHEME
() (H) (D Acids suitable for use in the nethod of
i nvention include carboxylic acids such as acetic

abpayirhinsapaniprladiendll) and a brsel sueb as iedhdamipe o aivethedesired

26MPBourRPbMEIM fa 11 Trile8ctidplis YSGvr # stchgmwnh%er%fn IIIQG?S Cl, Br

i nvention include al cohols such as nmethanol. Conpounds

&f |. PbRATAVENI IrouR FuBeAs EBAIPI y prepared by reacting a

conmpound of forrmula IV with sodium azi de and

met hyl sul fonic acid to give the |actamof formula V,

reacting said formula vV I3HEMEYE h an al kenyl br oni de

of formula VI in the Horesence of a base sucrk1as NaH to

gi ve the conpound of f/or mula VII; and oxidi t he

formula M I con‘pou;md St h an oxi d| zi ng age nggﬁh as,
rovi

osm um t gt r aoxi de and!sodi um peri odat er to e the
Qﬁﬁ._ m}ehyde_ﬂf_ﬂbﬁfm.{l all. T hi's shown
Alternatlvely, Y8 of forrrula [ may be prepared

by reagking the mof formula Vwith a
brom)alqky)l 1, 3- d% gﬁigﬁe of fornmula VI?®Din the presence
of a base such as [Naf,to give the conpound of fornula
| X and hydr ol yzi ngg/ Id formula I X conpound usi ng
acidic conditionsrRto give the desi red al dehyde of

formula I'l. The reaction is shown |nR | ow diagram | 11.
SCHEME I11 (V) (1X) r
N R2
o HR
1) Nal, Cul
O l X N/(CHZ)n
2) CO, Pd(PhsP),Cl, R6~N>—T A _(CHa)m
HNRER? R

(Ib)
Compounds of formula (Ic) may also be prepared from compounds of formula
(1a) by reduction in presence of lithium aluminum hydride in tetrahydrofuran. The

reaction is shown in scheme VIII.

SCHEME VHI
R 1
2 R
o) N“)q I\IJ'V)
( ( q
N/(CHz)n _(CH,)
: reduction I?j o
e (CHy)m N (CHa)m
! - R T
I\?\ K’//
8
R™ () RE (o)

Compounds of formula (Ic) may also be prepared from compounds of formula
(XXI) by reduction in presence of lithium aluminum hydride in tetrahydrofuran;
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(H) Compounds of fornula Il wherein X1 is (CH2)P and
R3 is an optionally substituted aryl or heteroaryl

wWQ@e@up3diHa) may be conveniently prepared by reBCT/USIO$075981

lactam of forrmula X with an al kenyl brom de of fornul a
VI as shown in schene Il togive the conpound of
formula XI and coupling the fornmula X corrpound vvith

het er l,, horonic acid  of .fo rru
Fonelng sedhioddp G UD Jr it BATEG 46 e heagdnpound & formuia
atthlr@roabg séitiformadd BXYI @hasphd et paidta ciageniandcraad &sePh and

S 356! S . SRR S LTI i i

g4is ifdradic RRPOocoTap@indivathralberohia.acithef foreadd Xdnn tre wheamces of a

in schene |V wherein. Hal represents
Pr?llaplugf 8at5!¥atsl%uci; as éihch ?t?%(?{gf)]%ﬁy%gnp?) u;{;alla!jlu% i and a base
bedhed IO tg rghueth&Chiapeun dVbf (fodimulg Ic{ Nene rééad:t@nrmsmomi ly scheme
&gnpounds of formula XIIl wherein mand p are Q(Xl11Ia)

y be prepared by reacting a 2-nethyl benzoic acid of
formula XIV with tri neSQYEMIEIIXI di azonet hane ( TMSCHNR)
to give the corresponding nethyl ester; reacting said
ester with N-bronosuccini mi de (NBS) and

benzoyl peroxi d& tg give the con‘pd?»1 nd, of formul a X\}R\/\ R2
and reacting hes %ornulaXVcorrR@t%wlth an Nw)q

al kenyl agi nefof4ornula XVl to(giVé t he desired TENPH
conp ~(GHok muAdgetion] | heChigact P¥n, | m bl
sche . SGHEME V (X | Qénpounds of L e

W&t ern Xis O(Ilb)Meﬁay be readlly pr é5ar ed b'y

reacti ng<ia | actam of formuP&ENXVIT with bor on

tribronmde to give the correspondi nghydr oy cpnpound

of formula XVIhh;Rreacting said formul a HR conpound
wth an aryl r(m eteroaryl halide of forgfura? Xl X in

t he presence I

ki CH n
e Lof a bégzé such as ,1\9( )
/@C L RBIOH), N (CHalr
£ 2/m (X”) R7_'-
TfO K&K

(XXIV) Re (o)

Compounds of formula Id wherein R® is NR°R’ and Hal is fluorine may be
prepared by reacting formula XXV with an amine of formula HNR°R in the presences
of a base, such as K,COj; to give compounds of formula 1d. The reaction is shown in

reaction scheme X.

SCHENE X

r\/RZ PR
0 */ o M

|
CH
Hal (CH2)m R (CH)m

(XXV) (Id)
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gi ve the conpound of formula XX; and reacting the
formul a XX conmpound with an al kenyl brom de of fornula

woRoobOBdidtved by oxidation with GsO4 and Nal O , PEGEUSI08075981

in schene Il, to give the desired conpound of fornula
lib. The reaction is shown in schene VI wherein Hal is
F, d, Br or I. SCHEME M 1' (XVIII) (XX) THF, H20 O

Hb ds of f Na lib may bes., .
Convertle a?gagggmggm b Ryecish e For o BReR) ang Hal i
alaorsriwway be psé;daaeemaby reaCirigoforals Xodv1 fnathranl @nihd offymalasHNRR’

b db t buildi d
0y HRLREN s 4 b srbetkaln’ BrokE ZaiPlunss ooy v
Subsmeaﬁr@ ﬂm‘ifdrhel‘a DO I@gmbblmdj&&thrad a‘ﬂeéﬁ?lbromlde followed by

TRt i PRo G SRE FadDeRARINTIAE) halo e yrapmpel and . o

lwerteadésireg dohmoluad biforrdiafidr The @a2tionheskown h schefe XI.
(Xa) with an al kenyl brom de of forrmula VI, followed by
oxi dation and reductive amnation with fornula I'll and
NaBH3CN, as shown i nSGHEMESY | and |1, to give the
compound of forrrula XXl'; and mhere5b is d, Br or I,
or a | eaving group such as tri fI ate reacti ngNg}tp/guylbmm,de

forml a mpoundHMRiHi’ Cul NH O gi 2e0tbhgNalo,
correspg ng (bgql de coﬁﬁound gﬁp)tl ng sai-d-
i odi d&” corpo Wth an ami @, car boj) NaBH,CN/HOAG

nonoxi de, aI | adi um source su S
di chl or obf@iv%rl phenyl phosphi ne) VYadi um (115 “Lgn\lea
base such as triethylamne to give the desir
conpound of forngka Ib. The reaction is shown ind
scheme VI, whereiRn klal is G, Br or |, or a |eaving
group such as trjflate,. SCHEME VII (1b)

0 [ q

i
RO (CHa)m

(1d)

Advantageously, the formula | compounds of the invention are useful for the
treatment of CNS disorders related to or affected by the Histamine-3 receptor
including cognitive disorders, for example Alzheimer’'s disease, mild cognitive
impairment, attention deficit hyperactivity disorder, schizophrenia, memory loss,
obesity, sleep disorders, eating disorders, neuropathic pain or the like. Accordingly,
the present invention provides a method for the treatment of a disorder of the central
nervous system related to or affected by the Histamine-3 receptor in a patient in need
thereof which comprises providing said patient a therapeutically effective amount of a
compound of formula | as described hereinabove. The compounds may be provided
by oral or parenteral administration or in any common manner known to be an
effective administration of a therapeutic agent to a patient in need thereof.

The term “providing” as used herein with respect to providing a compound or
substance embraced by the invention, designates either directly administering such a
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Compounds of fornmula (l1c) may al so be prepared from
conpounds of fornula (la) by reduction in presence of

WO aobjosinal um num hydri de in tetrahydrof uran. AEEUS2008/075981

reaction is shown in schenme VIII. SCHEME VI |
Compounds of fornmula (lc) may al so be prepared from
compounds of fornula (XXI') by reducti on in presence of
lithiu aIu num hydr i ranreact|

tetrah .
SATAOHBY LI HORATTe o, FOBBIGREr F BY O e P DaL e &7 B0 which
wmmmruéquo{fale‘no amolat old ¢ompaziad tor a@ossamcﬁ vﬁltmNrrFr)thxlea)oK%I [
conpo W t t.e r agen
pase. SUEHESU MeliegiineikfiRe o paara: B8 apiecnt oipdtsp e
af miethoaufor tKX| trbatmeat bf ragdsaasie faescmudted XXthV ac defipttuimd memory,
\goérgﬁiqarhgﬂa%ng& Qil%/céqggug/ﬁ ggogdser such as Rlz%elm r’rsedS s%%%g %r g{tention
distidi loypekicti(ifyr disarden aypétase Firniey trpathieatouamiilbicpgaitide disorder,
eS80 B [4BR0l i FotSehiReraIBRUMLedled B pbena: o
metthdd fot Xl tfda)tmébtrqﬁmﬂhekﬂb diSorfien; m:h@thd:djfamm Eeatmiadt ofsan eating
ygp% W \gﬂf{;rs thékrlég gog[?é/u.fr Bﬁ’ﬁ(ﬁ%ﬁg%ﬂe‘??ﬁﬁ\fé §8ease or
disesten aesootHteawltiaserelsedto ths ngmmdro gi ve conpounds
o ol et S R BARACPHDghS i g vesins
afterfitonndéficit] dypdnaxrtmty] drdrders NRBRID, aaldo Hadowins a$ I Attamitine Deficit

% 5) f c gaH@aE&{swAcac WI VYhttnis%rr\w rEﬂnﬁ‘eent the
oferds AP oy T s Hhedod

e pr ésences 0
K&sest frvegfliore po:mqwuadeetbbd ffor whmmntgonadeﬁatedisdmda@ in a

th romula XXVI1 conpound with an al kenyl brom de
PS&?%\%@W%@' oxidation wth Q4 /Nal&X4 and reductive

am nafThemresest givenlioni theeidre pesvidds aamatHodt 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
parenteral administration or in any common manner known to be an effective
administration of a therapeutic agent to a patient in need thereof.

The therapeutically effective amount provided in the treatment of a specific
CNS disorder 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 judgment of
the attending physician and the like. In general, effective amounts for daily oral
administration may be about 0.01 to 1,000 mg/kg, preferably about 0.5 to 500 mg/kg
and effective amounts for parenteral administration may be about 0.1 to 100 mg/kg,
preferably about 0.5 to 50 mg/kg.

In actual practice, the compounds of the invention are provided by
administering the compound or a precursor thereof in a solid or liquid form, either
neat or in combination with one or more conventional pharmaceutical carriers or

excipients. Accordingly, the present invention provides a pharmaceutical

33



gi ve the desired conmpound of fornula Id. The reaction
is shown in schene XI. SCHEME Xl (l1d) O
wodvans@geous! y, the formula | conpounds of theCT/US2008/075981
invention are useful for the treatnment of CNS
di sorders related to or affected by the H stam ne-3
receptor including cognitive disorders, for exanple
%

OB Pt i BB R, SR Sor e T anc o crecve

sctiunbpte esm@oundeififoryuladss, destbrisidthereisabeep. di sor ders,

cot o o BB e L OB B o b o ot

foae comeotmdeaitfommila for a phiagoacheticaly acteptatda talatherssf vandsone or
t ffected by the Histan nes.

Mk o Php iRl Bre e o B Blne BETPRA e oiETSes Suoh
poopositiony isdude phameceuticat benpgsitions dad theatied foe contumling disease
f a. d_of la_l d i bed .

AR b B B s Blral BERHLE sk BB FEEH 5 Sopogeinagnts. the

pameogitorsl coatmisaingxtusiod one pr moreacompant® of foemule.

k f ' 11 [ i -

ther apb et Hheuih, Ge MR HakL B eflnpdytons sogersin a
teashorigcawpainugdf fasnuis &drreepleErmaveticallyesqpeptabtecsalt thereof, and

Bﬁgvdr%gr% 8@%@%‘%‘;‘[&%”? rac?##g%l@Q%?rie?%é%@?’r&r’%gg?rl Qﬁuents. Such

I'nventi on, es” el rdirect ering
somhosittnsparad poepased s tranaordancadmiithi stceeptablea pharmaceutical

gfo%gaﬁ*r?s. d%{HaYrﬁgée\ﬁ%Fé]{y Q@@ég?ﬁ)lé“"yg?&rg oérgs{h%ge carri?rﬁ. that are
quival'ent anmount o he“conmpound of ~substance W t hi n
coppatids . witthdéhé netbert iingredienthoth it | fadkedaticn metthexd fomlogically
%Q@e tpat ment of schi zophrenia; a nethod for the
Featiment of a di sease associated with a deficit in

menor yhe compppundsrof dermuieal man e administergdi drallyeordiasenteratly, neat,
B e DS ATSu e sR BATR. SLAE potgarir
eaminclide ogaior imase dukstanies thad canialsodict es flavming agantselnbricants,

S A LRI g0l USRS TSR e, e
Hisintaginatingr agenteeor eotapstlagiog inajerdils olndeawdess, rthe lsattief isra finely
giit}r%eh rsgﬁ'% rfF%‘i‘ﬁs Al adAERLAPRIN e ARG B N§Fed NS In tablets,

seas
the active ingredient is mixed with a carrier having the necessary compression

properties in suitable proportions and compacted in the shape and size desired. The
powders and tablets preferably contain up to 99% of the active ingredient. Suitable
solid carriers include, for example, calcium phosphate, magnesium stearate, talc,
sugars, lactose, dextrin, starch, gelatin, cellulose, methyl cellulose, sodium
carboxymethyl! cellulose, polyvinylpyrrolidine, low melting waxes and ion exchange
resins.

In certain embodiments, a compound of formula | is provided in a
disintegrating tablet formulation suitable for pediatric administration.

Liquid carriers can be used in preparing solutions, suspensions, emulsions,
syrups and elixirs. The active ingredient can be dissolved or suspended in a

pharmaceutically acceptable liquid carrier such as water, an organic solvent, a
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di sorder associated with or related to the H3
receptor. In one enbodi nent, the present invention

Wpewosiass a net hod for treating attenti on defiRECT/US2008/075981
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hyperactivity di sorders (ADHD, al so known as Attention
Deficit Disorder or ADD) in both children and adults.
Accordi ngly, in this enbodinent, the present invention

t ttent deficit
D SHIRET £31h G b ehrersuicali pepiabrel of Eerthe lauid carrier can

i dfnnﬂlﬁ Idﬂﬁéﬂd’ﬂﬁé@l&%k@rrﬁé&éﬂtt@@%o@nt%& Roeh fQr fotrhé?(amgle solublhzers

h of the conditions Iisted abov
p%{P‘i?'ﬁ' B‘H’i‘?’g?é{ﬁﬁ?"? tyes, wmeianerss dpvpringtassatse é%ﬁﬂeﬂé@g agents,

pmm(eldngﬂ ga@@itﬂ péibise ntllsébsttiﬂ efe@Ql%tHré C@lébﬁlz&fsf %?t bRo-regulators.
a . co ([1 fornmula | as describ
PP R BRI ST RE THBAGLRIS o grobenp e ioa Bymirisiration incude

pmtem(tpert&blaﬂyl Hbrﬁtlaﬁﬁtrfgaiddﬂwe@és blﬁb\?nh‘ th@énme HAVSRHves, preferably
mnistration

DR sfeBevaguR: SlblosS saliiehy Adnalsdandlufincompnonssic alconols
tamer pohdytiiic alob!yol@fefg?@tycb!le) ém)tﬂétr déh@é/tlv@@dadd“oﬁsr@ g. fractionated

LBERTEH 58 rdi Sfc €0f PEeBiRIPO MRS ObelhA ories seralso be an
tdﬂg ester ey chagieethyibldas El@d’l %@pr@@?ltrﬁfrﬁt&é Sféﬁle?ﬁ;hioeégrnerg Q?e used

T L e
e:frésasunzedeccmmnbas tor bdabloyertdted hatoddtbsit 6!3<§thé’rng5gM%%gxttcally

Q1 t 000 ng/ kg, preferably about
%13? abq?]gro ?%%tlve anounts for parenteral

adm nllrstaeetalnoemtmgfm’@etsakwmt]uuﬂ ;Shatrmaé&ﬁtcﬁlgédﬁﬁpos:tuon is provided
In actual practice

Q\{ng_egrgabl %ngé)nqg‘%s'qoﬁ’e I n%tﬁ{’rgrﬁo 'rpgdlﬁfrlgv,ag!gwmgyatlon fn other
admodmsarm |tnregnqmtecmmmimnab @&y@p@?@@éﬂeﬁ@tbnhﬂere?f in a
lid t i n conbi nati on
bt 1 b it Beb A edthdciiianS Tk ot clstle Sautina o sgsrensions
oan be @dpiirestesed WG dorakamgley inttahRispuigs ﬂﬂﬁapbﬂl‘éﬁé‘él'd?%ubcutaneous
ch conprises a

RN EIT W e RUCH Ry (KL
ambadm'n@ftraaom:om'rpw mokithkr fquidiod sdlidl faxm. descri bed
her ei ?ﬁ‘g%g%pounds of formula | may be administered rectally or vaginally in the
form of a conventional suppository. For administration by intranasal or intrabronchial
inhalation or insufflation, the compounds of formula | can be formulated into an
aqueous or partially aqueous solution, which can then be utilized in the form of an
aerosol. The compounds of formula | can also be administered transdermally
through the use of a transdermal patch containing the active compound and a carrier
that is inert to the active compound, is non-toxic to the skin, and allows delivery of the
agent for systemic absorption into the blood stream via the skin. The carrier can take
any number of forms such as creams and ointments, pastes, gels, and occlusive
devices. The creams and ointments can be viscous liquid or semisolid emulsions of
either the oil-in-water or water-in-oil type. Pastes comprised of absorptive powders
dispersed in petroleum or hydrophilic petroleum containing the active ingredient can
also be suitable. A variety of occlusive devices can be used to release the active
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In one enbodi nent, the invention relates to
conpositions conprising at | east one conpound of

W0 ooab@44 , or a pharmaceutical ly accept abl e BEI/1US2008/075981

thereof, and one or nore pharmaceutically acceptabl e

carriers, excipients, or diluents. Such conpositions

i ncl ude pharnaceutical conpositions for treating or

control ling, di sease, states, or conditions of thE ,

defiedignt 'Hg’r UL SIEF U A8 T SPAVRSHDEAP reRET P ANReSovering 2

cegypas thtamingo e hswveningtadies with enewithoutrar earrier, or a matrix
n, enbodi ne

SRR R SR oL bR S R SR T By e

one cengretatly ofe plmarmakautical canpassitpmaksnacanit desddgeyform, e.g. as
%)getg;abl e lsalt twherseof | ﬁ\nd one or _.nore Isi |

S e CBREYIERI 1RPWEEEe pPAHIY S aPYSPEPEON S x EMMISNSs, 9GPules, o
d:ub;bt!si’tbﬁes. Smﬁuoho‘nrmstimioon@oeitim i3 @adieided im acic doskEbadaining
PRbPRBREC A5 AC kD Bk, PRl FRLER, desege forms can be
packdged sconfpmisitiang fooegpatplb] packete pdvedens,haéals, ampoules, prefilled
SR BB A I Bl 9887 o, o
adpsute st ebled itssifabl if cem bp drecappeomidte pumbert of aply suph compositions

conbi natron W th conventional pharmaceutical carriers.

,Kb%?ﬁkég% ®Msolid carriers can include one or nore
subst dhediserapaticalyreffelci e aodurdof blcampoumpofagemsls | provided to a

SHPELSE S, AR BT ac BV P RA I ARERRRs L 5o of o
tadimlirdggtctitisn reue reatproghyiegsrdr sherapy, drecstpeudfdité pafient, the manner of

381 . SLBYSIS wEe A Rl bR LpAEe 1o
epoctvldeei tb ragpaﬁ@inteamﬁerm_g ftoabbepsditimmm aic ameent suficiiit émtreat or at
AL BN 5 SRS O RRE PI5SPFlriegs, An smoun
edeqatd éd dcnompiéshsthigppées anthesaparitidalyi eféattivd leenquotidas slescribed
PRSP B n 2T S5t RTRAT, 4B b8 TR bk s oo
exgiagtively deéroiined py dsphtteraljingnplgsesinund st eaniates, invelved include
ﬁgetg %{}?Cif&cgl%ﬁhﬁgé% ’a%g)éghlreh %Ze,s'é&é,c Qnd qgjs&tnisg’ péi{%lrnjw Lgfofﬁg’ patient.
Generally, a starting dose is about 5 mg per day with gradual increase in the daily
dose to about 150 mg per day, to provide the desired dosage level in the patient.

In certain embodiments, the present invention is directed to prodrugs of
compounds of formula I. The term “prodrug,” as used herein, means a compound
that is convertible in vivo by metabolic means (e.g. by hydrolysis) to a compound of
formula 1. Various forms of prodrugs are known in the art such as those discussed
in, for example, Bundgaard, (ed.), Design of Prodrugs, Elsevier (1985), Widder, et al.
(ed.), Methods in Enzymology, vol. 4, Academic Press (1985); Krogsgaard-Larsen, et
al., (ed). “Design and Application of Prodrugs, Textbook of Drug Design and
Development, Chapter 5, 113-191 (1991), Bundgaard, et al., Journal of Drug Delivery

Reviews, 8:1-38(1992), Bundgaard, J. of Pharmaceutical Sciences, 77:285 et seq.
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car boxymet hyl cel |l ul ose, pol yvinyl pyrrolidine, |ow
nmelting waxes and ion exchange resins. In certain

weerodsirent s, a conpound of forrmula | is provi BEHUBIN0$075981

disintegrating tablet fornulation suitable for
pedi atric adm nistration. Liquid carriers can be used
in preparing solutions, suspensions, enulsions, syrups
gqg !ixiﬂ%. he active ingredient can be dissol ved or
b %BSnaB?j Iguchi BRdr et (R4soaPiogrugs caspiNaKe! Puggldeliyery Systems,

Carhéricah CHeplicaSosRherMo78N or gani ¢ sol vent, am xture of
bot h dpré$mBharnaceuticalLy acceptable oil or fat. The

i qui ol & clearundsrstanding e in rler 4 fllystrate the invention more

eIy pSRidtfic GXbmp i théréeBars Wehforth  helt MMbeINANMThE following examples
uf fe reservatives,

solubiljzers, emulsjfiers, b rs, p t
e dTarly UuStatG pchgreeh e Dos HRJHHEP Gealiatipg e scope and
tunideiyemy pohageNdithe HYbAtcH inMh$ GAS] e KRB BMPBAd THF designate
%{aq$llgers or Q%F%-rg%rl tors. Suitable exanples of
I9gEY feHpPIMide andoletrgRYIrofiran. Ferertvelal TheitgrRIssHPLE iapd NMR
ideeigtiate igh egerfopaatdec lidj@d | shrerRatbgiaphy GinddstotdrV ASciésr magnetic
above e.%ﬁ cq]lplo§g derI%ﬁ%I es, g{eferably sodi um
SETBENS RO e uitBeloun Np: dodnalsec Bivss sRertieacaay gt (+
nefeoingdiol theapasitivel moad dvHh yénetaliyCgives @3 @r 4+H) absorption
g&éco ) ﬁnd their derlvgglves, @Eg oils éﬁ.g.

&% MoRdl 2 NUBHHUTIET | ALFEMRPYAS Teqinayzeggit least by MS and
pMRNUaleas oth@dniisé abted] alDpartstdre paas by eighan al so be an
oily ester such as ethyl ol eate and isopropyl
myristate. Sterile liquid carriers are used in sterile
liquid form conpositions for parentera
adm ni stration. The liquid carrier for pressurized
conposi tions can be hal ogenated hydrocarbon or other
phar maceutically acceptable propellant. In certain
enbodi ments, a liquid pharmaceutical conposition is
provi ded wherein said conposition is suitable for
pedi atric adm nistration. In other enbodi nents, the
liquid conposition is a syrup or suspension. Liquid
pharmaceuti cal conpositions that are sterile solutions
or suspensions can be adm nistered by, for exanple,
i ntramuscul ar, intraperitoneal or subcutaneous

37



10

25

injection. Sterile solutions can al so be adm ni stered
i ntravenously. Conpositions for oral adm nistration

W@ 209085140 either liquid or solid form The coPgDUSNES/075981

of formula | may be admi nistered rectally or vaginally
in the formof a conventional suppository. For
adm ni stration by intranasal or intrabronchi al
i nhal ation or insufflation, the conpounds of formula I
can be fornulated into anEXfMLETor partially aqueous
|ch can then be ut|I|zed |n the formof an

adm ni stered transder mal" through t he use of a
transdernmal patch containing the active conpound and a
carrier that is inert to the active conpound, is
non-toxi g to the skin, and all ows Qelivery of the
agemnt syst N, @Hﬁbﬁ@@btl ont 0 the bl ood stream

(XA

vialg in. The—carrier cg Ny nunber of forns

such @as creans and oi ntnents, Les, gels, and
occlusive devi ces. The creans and oi ntments can be

v [ sem enmul sions of either the

d-?? 4’8?“’%"0'\/\%?‘(‘9'?"’ kﬁ'{) pé )-Pastes conprised of

absor pﬁt so)ettqnmf/cﬁehrrsmdl-‘spdam (I1 I®8@$6r10fhﬁtlcbmtr0(2 1) methylene
ol eum t he active | ngredi ent

hilli
can g? | %'ba gﬁﬁ”foﬂﬂ @ f&% aétoy d‘l’asot&ﬁt%%tlt)@yd@(ﬂ @é’&‘m azide
€@’ dhe. 7used!)t axtomeldeas»erm e roaed IeHﬁJ'eFH}ur@dStﬁfHd dvakriigHtRRd

g}aﬁg' ‘i/% am suc em per,nmeabl e nenbrane coveri g

eSRYV BT R AE: Y?r\’?gc Hide 26 AgEeYSGRoaHm: RYArXide (S9rmL, 1.0

\M)t n’oataqaemaerxay@twamxtaacfaatw»tm@mteﬂb rd:hfd)gtdé hﬂw@@drhbfﬁed
ces are known in

oL it wesh BESPEE R nl Sy e R T Bt G B4 NSO
|asd |cun¢ermtmtedos ageud. OThg reetdge wass ptuabéclsabwsc@mfowﬂsas@
S r anul ,
SRl e e R BRI PS et sy

soipdind atealwhite slid, 048 30%) rBb namsgpotmsr(ees B/z M+ HJ
?ggﬂsl ties of the active ingredient; the unit dosage

can be packaged conpositions, for exanple,

peaﬁoatceﬁ,mumbssoquwdlmumpaubm) prefilled Q
gﬁﬂ nae? or sa%J ets cgnt al ni n% qui ds. The unit

QIR s Rrocedtire desqriped dx Aans %e"%i"ct}’ﬁlgs@rp@“aﬁ‘1t"aiﬂnéﬂe (4.0 g,
19 aehdl), 2084 d (4790Rf POréMe 3aPARRRHEEEBndTHIMEL)-He REY obtained as
YRR SAPRS 752 oc. Ms (ES) miz 225.9 M + H'.
5-Bromo-3,4-dihydroisoquinolin-1(2H)-one (1c).
According the procedure described in 1a and employing 4-bromo-1-indanone (2.0 g,
9.5 mmol), 1.60 g (75%) of 5-bromo-3,4-dihydroisoquinolin-1(2H)-one was obtained
as a white solid. MS (ES) m/z 226.0 [M + H]".

EXAMPLE 2

Preparation of 6-methoxy-3,4-dihydroisoquinolin-1(2H)-one
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in package form The therapeutically effective anpunt
of a conpound of fornmula | provided to a patient w ||

wao 2009/08lapendi ng upon what i s bei ng adm ni st er eRCT/UB®08/075981

pur pose of the adm nistration, such as prophylaxis or
therapy, the state of the patient, the manner of
admnistration, or the like. In therapeutic

appl i cations, conpounds of forrmula | are provided to a

patient suffering fr a condition in an anoupt

sufficient to tyeap—ar at INemgicHesoH al |y fredt the
synpt ons of t hd @ i on apg—i-ts—eonpli @ onsNH An
anmount adebefed®e Yo acconplish this i

"therapeutically effective anount" as escri bed
sing essdnyialetrel samd heocbasag deddibbe inlFB@mple thend employing 5-

tr ment_of a i fic case t be O subj_ectivel .
TP Fnghor RERE e, LY. 5D epERouthe syl s obtaines
ias\eoMhitecsalich ahpi @8- 100’ Cs M {EfS) en/e amglotjMonHENd t he si ze,

age, and response pattern of the patient. Generally, a

starting dose is about 5 ng per day with gradual
increase in the daily dose to about 150 ng per day, to

provi de the desired dosag I jn the patient. In
certain enbodi nents, the 'EJM‘E'@&:‘E'# nvention is directed
F%e%é(@ﬂf:“ 3% bPém3 sggﬁgﬁﬁ!&g§-aﬂgl-§fﬁfigﬂcﬁ'ol§o§35beqliq?j(E}_ig-ones

convertible in vivo by netabolic nmeans (e.g. by
#s) to a conpound of fornula,.l. Various forns
ugs are kndlaH in the art sucly as those
F‘n, f or—exanpte> Bund €thF Design of
El sevier (1985); W &gy , . (ed.),
Met hods in EnzynoBogy,” vol . 4, Acaderic Pressd(1985);

I e I ign an
g[pﬁﬁ?%g‘??%&g’# scgﬁ%cgr%fj:g%ﬂ'l%wt i)(go og? li%j'ug Desi gn and
BesksPoptiehef sadiiup hudride (89%- dispergion g nineRal milgdr d), 4et mmol) in

i o r [ - : :
B grictetyafiios 30 -CoKFt(oRl 745 ol BhEBE gher 15 min
with a(spagigh of Gridornp-Guetinydroido@timdlingl (2idpsng (05 9d2.agsmalsin N, N-

%@5:#8%&“}8%' gt}f%rdyat%y"%t 5 Bn a'(/i\giﬁcr)rila? 208 m(?r;',etrrga é"‘é W%Q%ily“? ‘i)¥omide

(0.29 mL, 3.3 mmol) at 0 °C, allowed to warm to room temperature, stirred overnight

and was partitioned between water and methylene chloride. The aqueous layer was
extracted with methylene chloride. The combined extracts and the organic layer
were washed with brine, dried over Na,SO, and concentrated in vacuo. The residue
was purified by ISCO CombiFlash® chromatography (silica, 10-50% ethyl acetate in
hexanes) to afford the title compound as a light yellow oil, 0.55 g (93%), MS (ES) m/z
266.0 [M + H]".

2-Allyl-7-bromo-3,4-dihydroisoquinolin-1(2H)-one (3b).

According to the procedure described for 3a and starting from 7-bromo-3,4-
dihydroisoquinolin-1(2H)-one (2.84 g, 12 mmol), 2.2 g (63%) of 2-allyl-7-bromo-3,4-
dihydroisoquinolin-1(2H)-one was obtained as a light yellow oil. MS (ES) m/z 266.0
[M+H].

2-Allyl-5-bromo-3,4-dihydroisoquinolin-1(2H)-one (3c).
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For a nore clear understanding, and in order to
illustrate the invention nore clearly, specific

we@x@aobass t her eof are set forth herei nbel ow. TPEI/US2008/075981

followi ng exanples are nerely illustrative and are not
to be understood as Iimting the scope and underlying
principles of the invention in any way. The terms DM
and THF desi gnate di nethyl formam de and
t B¢ rtef theamroqedyise clesriiegl. forhaa t andrsstatieC feomad SNMBmMoO-3,4-
e -l c
S‘?@t@%ﬂ@‘%ﬁﬁ*ﬂe’%{"(@ﬁf ot [POREZ] ), 097 TART 2R Hvitnhromo 3.0
Bfﬁrwm"grﬂéﬂé)sonﬁaygs opteitedaasca fightwietiow (o) MS (ES) m/z 266.0
@eﬂqﬂ ng to the positive node which generally gives a
1 (or MtH) absorption where M= the nol ecul ar nass.
conpounds are anal yzed at |east by M5 and NWVR

UnI ess ot herw se not ed, an(Awl_t%4are parts by
WEI ght EXAI\/PLE 1 Pr epar at o onp- substituted

6 Brorm 3 4 dlhydr0| soqw nol i n- 1(2H) one (1a).

sol uti on $bf 5brom)1| one (1.08 g, : ) in
; e hylehe cMCor .Bf@i)iﬂanesulfon 3 0
was treated oWy wth sodiuy de (0.5
oBr ~ myol ) aIIoweF?I;dql Kvgémt.o r oo erature,

stirred overni ght an diti ongé een met hyl ene
chloride and aqueous sodi um hydr oxi de (50 m, 1.0 N).
The adué&slytion age%a%ﬁ -bemeBet-diydispauieelinyl (@Hpone (1.22 g, 4.6

SR TREOSALA LY g <o

éfﬁéteé'oM&ténﬁtcétoé@@(ﬁl-mwosmhee)peladm s (18 id.i 63bynmol),
( ﬁmal | 0;,

gt& i' acetﬂg(%r% ?gf%gigﬁgw @ggﬁ#)%treg’%ﬁ’?léec(f‘?tﬂ]oe Cgfg’ﬁ'ét?lfh&"o'ed

& Q@ffwtﬂm@r afote ahd Dteqs thrq8Bod padmpf d&die. 1B fiCateMmy f=Blitioned

i

Agraraigd @dtdxgaptedmetdw@miememabed Tha chmbared @ggliophags were
CoicRired- iMdaneBe (fhd @sidue was purified by ISCO CombiFlash®
chromatography (silica, 10-100% ethyl acetate in hexanes) to afford the title
compound as a colorless oil, 1.04 g (79%), MS (ES) m/z 289.1 [M + HJ".

EXAMPLE 5
Preparation of 2-allyl-6-(4-fluorophenyl)-3,4-dihydroisoquinolin-1(2H)-one

O

0
/@:UJ:/\/ F‘<3‘B<OH)2 O N
Br Pd (II), K,CO;4 O
F

Using essentially the same procedure described in Example 4 and employing
2-allyl-6-bromo-3,4-dihydroisoquinolin-1(2H)-one  (1.23 g, 4.6 mmol) and 4-
fluorobenzene boronic acid (2.6 g, 18 mmol), the title compound was obtained as a
colorless oil, 1.06 g (81%), MS (ES) m/z 282.1 [M + HJ".
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19 mmol ), 2.64 g (47% of
7-br ono- 3, 4- di hydroi soqui nolin-1(2/-/)-one was

W@bRioalosadt as O a white solid, np 100-1 02 0C. MBI/UESPS/075981

mz 225.9 [M+ H| +.

5- Br ono- 3, 4-di hydr oi soqui nol i n-1(2W -one (1c).
Accordi ng the procedure described in la and enpl oyi ng
4- br ono- 1-i ndanone (2.0 g, 9.5 mmol), 1.60 g (75% of
5- br ono- 3, 4- di hydr oi soqui nolEXAMPBES/ ) - one was

ame higidnast b‘ﬁ&hb%tuﬁghhﬁed Nx0EH- dift iz gllirloith2 (-
repara ion o
' -di hydroi soqui nolirt-1(2 )-opeUsing

essent i aIIy tk@ same procedure described in Exanpl el
and enpl oyiLng /ugn%oxy 1-i ndanone (4.98 g, O3

mol ), ghe Tt oundsG/Nal@, (82% Wwas+0 negl?Gs
a white s\ 98- 166—60€—M5—(ES) m 8.0\ [ M=+
H +. EXAMPLE 3 Preparation of brono sub d

%’(%l éﬁam&fldbxq)' @X-g{@m%%gﬂmonﬂ %fﬁ)o 1 a%%ﬁaﬁ??mde (62)

2-Al ol SO

(PS%Q'U“OA @@sﬁﬂ&ﬁ’@bwmﬁ 4Siﬂwdm1$dwmflhdé(2(f68%edi3§pg 4R ommol) in
ISP RAZen Sy welbel a2 afesdreGRBY ditlhoum pruyste (g o0
m{rmw etloded fvsts et bl mtnntmtednwah it 8ng%traozx1dze (4 wt,
3, 4-di hyd one .9.0, 2,
T SO AERET RN 3O K ATER Stk 1 i 8 Pmporegests yiciand
addadtéOnah nié(ihyl@rfé, cHidrida! dele\6binBinal le¥iradig W@Téj\ﬁasﬂ%d&ﬂth brine,
Il owed to warmto roo

f’@ﬁ%@\feﬁ!ﬁngg 595 PP%??HH@@HP YREUA Ao etidimes PP%ff?@oby ISCO
rnammash@tmbmmérmmy lienaoq bP%f ath ﬁlcé_@ﬁadlﬁ%_sl%_@dé%) to afford

was extracte en ori de
U e et B8 EeOlapESR b SIAGLIET A1 SRS WESkm(zein 90 M +
Wt h bri | ne, dried over Na2SO4 and cogccgnt r ﬁ%egl [ nh( )

uri f I i Fl ash(r

B fhamiet-apfyy 4+ diviEsisBaeneliecthpn aseiei sy de 66)
heoadiag )to ttive @fcfo@ﬂdret deschibdd for GAPRU Bﬁrtih@ feorh 1208y1-7-bromo-3,4-
Xt%ydronsoqumbhn-‘l(ga) %né ?23 2/99 ;\@mgnol 1. 17 g (56%) of the title product was
obtained as a white solid. mp 95-96 °C. MS (ES) m/z 266.0 [M + HJ".
2-(5-Bromo-1-ox0-3,4-dihydroisoquinolin-2(1H)-yl)acetaldehyde (6c)

According to the procedure described for 6a and starting from 2-allyl-5-bromo-3,4-
dihydroisoquinolin-1(2H)-one (0.97 g, 3.4 mmol), 0.74 g (80%) of 2-(5-bromo-1-oxo-
3,4-dihydroisoquinolin-2(1H)-yl)acetaldehyde was obtained as a light yellow oil. MS
(ES) m/z 268.0 [M + H".

EXAMPLE 7

Preparation of 6-bromo-2- rrolidin-1-yl}ethyl

-3.4-dihydroisoquinolin-1(2H)-

one
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266.0 [M + H] +.
2- Al lyl -7-brono- 3, 4-di hydr oi soqui nolin-1 (2W -one

W@ 3wy/036d¢£ording to the procedure descri bed foPCBHS208075981

starting from 7-brono- 3, 4-

di hydr oi soqui nolin-1(2H)-one (2.84 g, 12 mmol), 2.2 ¢
(63% of 2-allyl-7-brono-3, 4-

di hydr oi soqui nol i n- 1(2W-one was obtained as a |ight

yel low oi . M5 (ES) mfz 266.0 [M+ H +.
2-Allyl ~34- dr hy¥RE5kS¥qui nol i n-1 (2§ - one ﬁ@
(3c). Ad ) to the procedure descri NSERN: |

yfi 5- br ono- 3, 4-
di hydr 0| soqui nolin-1(2H) -lon&n\H 1 .6 B,
(519% of 2-allyl-5-brono- 374-

di hydroi soquinolin-1(2/-/)-one was obtained as a |ight
BF/,fLLg\,f\Va? sirea Saiton™ 51 202 oloMot1-bkoa, EdYrbEodbinotin-2(14)-

e(o%taﬂdiér?yhe E_ 0)@{9 14, Bmd)) ridedyrrahdios o1 2o mli, 1615 mnt)yih)nbethanol
§/r | SO

t
-y ag. Wfﬁ%"v%‘ IEP ﬁiHHéH (819§091U| nomnﬁo%?rﬁq/\fcet'c acci(12§4 mL,
97 s%ﬁommlraoran@lnﬁereywmenz everriight adilute dawitid CHCTZ ayd washed

A B A B o Sk SRR U oo

The Qoddimam bjganpolayes were arasbexd tveth( brie, gdrietll osemi@b§O, and

ter, heated at_90 0C for Q. ,
BB, T, T 208 8L SR, s
Ehrioratdgeaptys (QEMa‘,I oi10ttedndtranetein awpiepere seith Uh$% ammonium

bisardel S0 P pBRBuRT RS acokaRiHE el £ R, S Es) m:

ge®himedHpr gani ¢ phases were concentrated in vacuo.
The residue was purified by |1 SCO Conbi Fl ash(r)
chromat ography (silica, 10-100% ethyl acetate in
hexanes) to afford the tiEXAMPbE®ound as a col orl ess

Briacd 0 of b 2o AP SEbc 35 Rothylhol . AN

dilnldryis oGuindlinti@temiesny | ) - 3, 4- dl hydr oi soqui nol i n-1
(2H) - one

20 nfol ), 0.97

N~FC  NaBHCN o O
| X N/\/N
Br— _

NH ‘HCI

-

(R)-6-Bromo-2-[2-(2-methylpyrrolidin-1-yl)ethyi]-3,4-dihydroisoquinolin-1(2H)-
one (8a).

Using essentially the same procedure described in Example 7 and employing 2-(6-
bromo-1-ox0-3,4-dihydroisoquinolin-2(1H)-yl)acetaldehyde (2.60 g, 9.7 mmol), (R)-2-
methylpyrrolidine hydrochloride (1.4 g, 11.6 mmol) and diisopropylethylamine (2.0 mL,
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Usi ng essentially the sane procedure described in
Exanpl e 4 and enpl oyi ng
WQ2m@blgd146- br ono- 3, 4- di hydr oi soqui nol i n- 1( 2H) - BEEU§2008/075981

1.23 g, 4.6 mmol) and 4- fluorobenzene boronic acid

(2.6 g, 18 nnDI), the title conpound was obtained as a

colorless oi |, 06 g (81%, M5 (ES) mz 282.1 [M+

aration of 2-(br m) .

éﬂ%ﬁﬂ%ﬂ% GRPOShG Vigs AbanGe éa%Lﬁo OFFS22 (Y (83%).

5%0%6 aHd@thmﬁéthanol) MS (ES) m/z 337.1 [M + HJ'

5 K@eWﬂ@r O"gg?aP &Xlggﬁhymydfpl@pg-oly?)gt l#l]n{’») ltl-dlhycgroxgoc% r?o?‘n 'f (gH)
Emgl(é[? - 6- br ono- 3, 4-di hydr oi soqui nol i n- 1(2H) one (3.1
2

mmol ) in tetrahydrofuran and t 0C was
DBl 3004 190 dP0R PRPFGIRCESTRoE 22T )s%rtmg from 2-(7-

BldnLedxé-3 @Elhi}dr@ﬁso&)u@@nf’ﬂﬂHﬂ-Q)d@efhlddﬁ&@@KEd? Wl @ mmol), (R)-2-
osm um (VI i Iijt et r aoxi de

meg iR TpIdite bydsoehiatier (ORP Gt 2 BEAoRNS oL Hipe, (0.1
Wt 85 RAEN ey EH/GUEH) ¥l the tlﬂ@ér’ﬁbfucﬂ RGis ©BtaiHdddR. a ddi&tless oil. [a] = -

conbi ned éxtracts were washed with bri ne, dried over

’ 4826504 salutiowio Adaihencl), &S (S mieus, N+ FEsi due vas
PR et R R pRigagit e

ooef®eInd as a colorless oil, 2. 74 g (87%, HRMS (ES)

gigz%%eﬁt%ﬁlg t[lé/'s*é?e prglc%dure described in Examzole 7 startmg from 2-(5-

dr oi soqui nolin

bmwm@xpwdrw@rs@qwgoltn&(ﬂHéylhﬁcsta&mfwée éfé%%m 6@21“%'9 (R)-2-
5 g?eh@@&rréﬁo%é hﬂﬂ?éﬁ c%%;o ablayk B7ml_%Pgi%o§ro slethytaming (027 mL, 16

ol soquil - one g
1 (fﬁﬁ% 0c37 gh@4t’/o)t¢fexh@rtxwquuwa\gasabbtaméea8a% calogipgst @l [a] = -62

38(/%%}‘@‘?&- MG &‘8”%,)'4"?@(% g‘%”éz{%%qﬁﬁﬁoﬁ'f {anzrlHJ "

)-yl)acetal dehyde (6c) According to the procedure
descri bed for 6a and star
2 aIIyI 5-brono-3,4- dih IgPI'Ez%mnol i n- 1(2H) one

“ SN H 1 5 _d -

20 3 4 ' [ h | 59 Ji noI 1H) ‘ yI )acet aI ehyde vvas i}
I i 0! VG (ES) mz 268.0 [M +
H +.
”F—@—B(OH)z
D 3
O ‘HCI
Br 2) HCl

A solution of 6-bromo-2-[2-(pyrrolidin-1-yl)ethyl}-3,4-dihydroisoquinolin-1(2H)-
25 one ( 0.12 g, 0.37 mmol) and 4-fluorobenzene boronic acid ( 0.21 g, 1.5 mmol) in
dioxane was treated with dichlorobis(tri-o-tolyphosphine)-palladium (II) (14 mg, 0.02

mmol), potassium carbonate (0.17 g, 0.93 mmol) and water, heated to 90 °C, stirred
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EXAMPLE 7 Preparation of 6-bromo-2-f2-(pyrrolidin-1-v
pet hvp- 3, 4- di hvdr oi soqui noHn- 1(2H) - oneA stirred
WG 200903 of PCT/US2008/075981
2- (6- brono- 1- oxo- 3, 4- di hydr oi soqui nol i n-2(1W -
yl )acet al dehyde (2.7 g, 1 1 mmol) and pyrrolidine
(.24 M _, 16.5 mmol) in msthanol 5 (40 nmL) was
, 16.5 mmol ) and acetic

tfl’ te d\{\n h NaBH3CN (0. 95

aef @ 5 #! Eb Gri Coo'%tosroﬁ%!ejnpﬁfatwéoﬂﬁdt dieprd Hronah, a pad of celite.
STHe fi Iﬁé’terVﬁ ParfidnedbdiWé&rl1 Wi N NaGAPShe C"I’-Eélz““aﬂ%e%qu\@o{;g phase
sat ur e_aqueous | ayer was extracte

rﬂﬁshﬁ‘ gei\lﬁ'l'tar%&'z THBe cominasdorgagiaphaseayare agpcentrated in
washed Twe trBsibiié s éﬂ:ﬁhé‘éj bQY%OWIaQH@ &Wﬁ%rﬁ{%f&mca 0-

e was purified by

h
5 dg? bime ﬂ}%‘HT'P)%“% %ﬂ?‘&??éﬂ%mtgm/ﬁ @mmwr&t&n hydrpgizie st aftandthe free
Iefﬂmﬁ@bh!ﬁeetﬂ% d@n’(d@uﬁd 2¥0zAEBIEHYs Y % Mgy F’??'/%e)ﬂ{e ?@%’Bgsolved in

tIe co a acolorless ol
r@g‘ ‘s) I‘TIP ’["Niql ippiethyEgiRepstirgd Sorp‘r(émm @mdlﬁer@ﬂ The
(frltédcakrr ol washed with diethyl ether and dried to afford thhe tntle3 pr40duct as a

S ted ( t hyl yrroI di n-1-yl) et hvp-
] d\{qﬂﬁ 6(57 %6? 8 i @Iﬂﬁzd ﬁg@AR and mass spéctral analyses. MS (ES)

0 (M/?)G:@-BrHRMSZ -dalbd( R e ik o dizge 1seto) ebind IE% 3M+H
%hgxgé%ssoqul nolin-1(2H - one (3a). Using éssenti

procedure described in Exanple 7 and
enpl oyi ng 2-( 6-

br ono- 1- oxo- 3, 4- di hydr of lgl i nolin-2(1H) -yl)acetal dehy

de (2.60 g, 9.7 nmol), ég&-ﬁkgﬁé&?ﬂpyrrolldlne

! i -3@8PRdihydroisoquinolin-1(2
15 BhuRoR] Oy

thlamne .
d as a colorless oil, 2.70 g

(83%, [a] 25 = - 59.8 (¢ =1.00 in msthanol); M5 ( ES)
nl z 3371[M+ H]+

0
Pd(ll), K,CO4 8 S~
2 N Hel
2) HCl RS’G‘/ 7
5

Using essentially the same procedure described in Example 9 and employing

20 the appropriate bromo-2-[2—(pyrrolidin—1-yl)ethyl]—3,4-dihydroisoquinolin—1(2H)-one

and the desired aryl boronic acid R3-B(OH),, the compounds shown in Table | were
obtained and identified by NMR and mass spectral analyses.

2: ety lpygp@), i din-1-yl) et hyl | R%@
H) - N

Table |

25 5
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one (8b). Using essentially the sane procedure

described in Exanple 7, starting from 2-(7-
Whe@ao36i4pxo- 3, 4- di hydr oi soqui nol i n-2( 1H) - yl ) aP€t/ab200$1§75981

de (1.17 g, 4.4 mol ), (R)-2- nethylpyrrolidine

hydrochl oride (0.63 g, 5.2 mvol ) and

di i sopropylethylamne (0.92 m , 5.2 nmmol), 0.59 ¢

(40% of the t|t|te product was obtained as a col orl ess

oil. [E)} No.- 48R[ 1% sol uti oniR® Met hanol ), ocES)

337. 1+M—+—H+ Mo [lWrﬁ]

(/?)-5- rorm 2-[12-(2- methyl p&rolldln 1-yl)ethyl]-3, 4-

di hydr oi qu| noHi n- 1( 2% qrerhenylisi ng 18696At | a3d7y1

t he samgprocedyre desgr(QQe(gﬂdor;O@éﬁwl e 7poshasti ng- 5

from2-(

br ono- 11gxo 3, 4Hd| hydr oi8s@dflirPhERvR( 1/ - / 112 Acetasode

hyde (0.135 g, 143 mal ?»-(tnf(uBBom%tho HYPYT | 9b gy ne

hydr ochl19r| de (*8 ?;%so“?o ﬁ? 1§47I ar$10r§1

(0.27 n, 1.6 nh'h)I) %(54 §Ffﬂuﬁr°(“8§t%ymenl”he ?‘DQ QéO pr d@Gdt

was obt abned asya col or bgssyMdpheh@ = -6
sol uti on i n Methanol), ES) prri ﬁ337 1 ‘%& +.346'2
EXAVPLE '§ Pr epdiation of ©-phenyl 18- 220 321.2

6- (4-fl uor ophenyO- 2- (26-r93'ﬂfdﬁlubﬂipﬂe,4y|y| et hytd.1& 4- %pyfd
r oi soqul1 olin- 1(2tf) -one Hydroc oride A solution
6- br ono- g [2- (gYrrolidi AB<&0ereaberm)] - 3, 4- A e oi §8@}G|

nolin-1(2H) - one ( 0.12 -C@an%ﬁh 1) a”d249 251 . 346.2
4-1| uor&&gnzene bor o 1d ( I g, 1.5 mol) I'n

di oxane s tréhted fg\l?)t—@‘nﬂuoromethyl)phenyl] 138 139  389.1
di chl or®bi s(fr/H o-tol a.phg:bghtgb@mpglyl adi %9(55!1) (§é151

ng, 0.02, nmol), pot car bonat e
mol ) affd wat eH éé(%ﬁéio@@"‘%')pﬁ?”)ﬂr ed%"%r%@ 5 B8&l

900C, czoled to roomt@(mﬁfemou sheapd il tepedst hr ough
a pad elltngH'zl'hethrate was partitione betvveen

1.0 N NEOH and Cl 2 Metid o4 Arepzratphase WAas!26xt r 3k Bd
wi th CEatl 2. (RfoM,conmbinivsll 6/aaBhfodtd)ases 5 \ngz% ; b§/932
ie

concentrated in vacuo. _The residue was puri
| SCO Céhbi FI RItHk) chrc?n@rc‘cygﬁ@;meﬁytosu||caosao7lo%602

met hanegke i n or onetgh 0, 5% anmoni_um
hydr oxi de) tgda)‘éﬂ’ord the 8“5%”“) 203-205  360.2

28 (R)CH; 5-(4-cyanophenyl) foam 360.2
*[a]o®® = -36.0 ° (1.00% in Methanol)

°la]o® = -3.0 ° (1.00% in Methanol)

“loJo® = -47.0 ° (1.00% in Methanol)

Yalo?® = -40.0 ° (1.00% in Methanol)

EXAMPLE 29

Preparation of 2-(2-(1 ,3-dioxan-2-yl)ethyl)-6-bromo-3.4-dihvc_:l_roisoguinolin-

1(2H)-one
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am ne of the title conpound as a colorless oil 13 g
(77% . The oil was dissolved in ethanol, treated with

WA2@NBdHEB in diethyl ether, stirred for 10 m PCT/HS2008/075981

filtered. The filtercake was washed with diethyl ether
and dried to afford the title product as a white
solid, np 207-209 0OC;, identified by NVMR and nass
spectral anal yses. Ms (ES rriz 339.1; HRMS: calcd for

C2 1H23FN20 +OH+, 339.1 Ad (ESI, [MEH )
RAVRGES 10- 28 _Prgpar ation of /}
{v|din-1-yl thyl )3, 4-di pve Mg

339. 1869.

the sane procedure described in Exalp
enpl oyi ng the appropriate

b?gnn 2-[2-(pyrrolidin-1-yl)ethyl]-3,4-di hydroi soqui no
l'in- 1(&%‘8%&@05@ Spﬁlelnu@mrld@d%%wlsmwmmmmai oil, 0.54 g, 13.6
FRAmB() GrioAuF tah?oo‘?r?@ﬁb’é?gﬁges nﬁ}é/% hlﬂaa mal\n?as trgﬁ% dropwise over 15

obt ained and identifle SS Speéc
dRRIWeassolatign) of 6rrgmonged- denQ@onp@ol[nvmaﬁ) ])Oe K2.05 g, 9.1 mmol) in

aamg gtlrg‘slkff :aﬂgdrsagﬁﬂgﬁwe}atdrg F%@ @@7 thpafelt With 2-(2-bromoethy!)-1,3-
gli ((XQHF|(&§ﬂdpheh§ﬁ)mryoilstmrpjg 3396 » arsd plarntloned between water and
fCl-ﬁg@l (tirhé |a‘ehgé&§?%ﬁ‘é§@/\)\19 %Qbf%%te%ggthlg% (% 1} éonﬂ)med organic

(trlfluorone hox

6’ 8 g0d AYFEhYEe vzesilegoretrebrmezda@:i PV EB- Nmé@wanarsnaemated in
3ddud Tie "b@dtﬁe?wﬁs %‘uf‘ flé{PB&’F&’@@ﬁ&q%ﬁ%sﬂéQhr%ﬁ?at&gr%&wﬁsmca 0-

3-f ] uorophenyl) 182-184 339
QOE)%) %E}ﬂﬁéﬁﬁ@n‘j?lrbexm) yosaffosd éhetitle compound as a light yellow oil, 3.0 g

(97%), MS (ES) m/z 340.1 [M + HJ".

EXAMPLE 30
Preparation of 3-(6-bromo-1-ox0-3,4-dihydroisoquinolin-2( 1H)-yl)propanal

Br Br

A solution of 2-(2-(1,3-dioxan-2-yl)ethyl)-6-bromo-3,4-dihydroisoquinolin-
1(2H)-one (3.0 g, 8.8 mmol) in dioxane was treated dropwise with 12 N HC| (17 mL)

at room temperature, heated at 60 °C for 4 h, cooled to room temperature and

concentrated in vacuo. The residue was diluted with water and extracted with ethyl
acetate. The combined extracts were washed sequentially with brine and water,
dried over Na,SO, and concentrated in vacuo. The residue was purified by ISCO
CombiFlash® chromatography (silica, 0-10% methanol in methylene chloride) to
afford the title compound as an off-white solid, 2.08 g (84%), mp 93-94 °C, identified
by NMR and mass spectral analyses.
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20 H6-[3-(trifluoromethyl)phenyl] 138-139 389.1 2 1 H

6-(1 , 3-benzodi oxol -5-yl) 249-251 365.1 22 H
wW@2(od08d1s4 f | uor onet hyl ) phenyl ] 243-244 389. 1 2BCTHUS2008/075981

6- (4- met hoxyphenyl) 224-225 351.1 24 H net hyl

6- (4- benzoate) 118-120 379.1 25a (R)CH 3 net hyl

6- (4-benzoate) 224-226 393.2 26b (R)CH3

7- (4- cyanophenyl ) 205-207 360.2 27C (R)CH3

5- ( 3- cyanophenyl) ];203 Zgg@?;go 2 Zg?Z(SR) CHsg 0 (1. 00%

I oam IVEEP LoH = -

5 (4 Cyanopheny ) 1r l% v rot hanol ) _c[a] |[5)0215un:>hn

Pﬂ.@;&&mon of 2- (2 (1

5 , 3-di oxan-2-yl)ethyl)-6-brono-3, 4-di hydr oi soqui nol i n-

H2H) oneA suspensi on of sodi um hydri de (60% di spersion
|nmner oiI,054 Gmml)ln room

~under n|tr vvastretedd vvlse over
a sol Gtion 2 o
f -di hydroi so in-1 g
mml) in DMF, stirred guémggmter%perature for 20 m n

treated wstirred?- (satusibemost hyd js=tkomo-1-oxo- -3,4-dihydroisoquinolin-2(1H)-
yl)propanal (0.75 g, 2.7 mmol) and pyrrolidine (0.28 mL, 3.4 mmol) in methanol was

treated with sodium cyanoborohydride (0.25 g, 4.0 mmol) and acetic acid (0.38 mL,

0 6.6 mmol) at room temperature, allowed to stir at room temperature overnight, diluted

15

20

25

with 1.0 N NaOH and extracted with CH:Cl,. The combined extracts were dried over
Na,SO, and concentrated in vacuo. The residue was purified by ISCO CombiFlash®
chromatography (silica, 0-10% methanol in methylene with 0.5% ammonium
hydroxide) to afford the title product as a colorless oil, 0.48 g (54%), MS (ES) m/z
337.1 [M + H]".

EXAMPLES 32- 33

Preparation of 6-aryl-2-[3-(pyrrolidin-1-yl

one Hydrochloride Compounds

o) . o
R3-B(OH),
N/\/\N N/\/\N
Pd(1l), K,CO,
Br RB
Using essentially the same procedure described in Example 9 and employing
6-bromo-2-[3-(pyrrolidin-1 -yl)propyl]—3,4-dihydroisoquinolin—1(2H)-one and the

desired aryl boronic acid, the compounds shown in Table II were obtained and
identified by NMR and mass spectral analyses.

TABLE Il
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10

20

di oxane (1.84 m _, 13.6 mmol ), stirred for 16 h and
partitioned between water and CH2Cl 2. The aqueous

W@bmwsedamas extracted with CH2Cl 2. The conbi nedPGr/js2one075981

phase and extracts were washed with brine, dried over
Na2SO4 and concentrated in vacuo. The residue was
purified by | SCO Conbi Fl ash(r) chromat ography (silica,
0- 100% ethyl acetate in hexanes) to afford the title
conmpound as a |ight yellow g (97%, M (ES)
mz 340.1 [M + H| +. AR, E i on of
3-(6-Dbrono-1-oxo- 3, 4-di oqui nolin-2(1f/)-yl)prop
ana | A solution of R®
2-(2-(1, 3-digxan-2-yl ) et %I) 6- br ono- 3, 4- di hydr oi soqui
nol i n- 1(2V\)Ncpne (3.0 g, mol ) | °m oxamu+mis
treated dropwrsewth—12—N-HE{1+ “d_
tenperature,,heated at 60 OC for 4 oIe tg room
tenperature ?éilnd conc42 apg?rée&»yfn va3§81 Yiddue was
di l uted witHh33vat er @Ackaenphiengt ed Wl1175-1€'6hy| 3goet at e.
The conbi ned extracts were washed sequentially with
brine and water, dried over Na2SO4 and concentrated in
vacuo. The residue was purified by | SCO Conbi Fl ash(r)
chr omat ography (silica, %g;ganol i n nmethyl ene
chI oride) to afford the t ound as an off-white
eparation @ 6epyrRUAN-yvI1P( 2984 80lidis1 -vileth pi) i3 4-aithy ByoiDb&iinolin-
q 1 Jelint fc?rkd anal yses. EXAMPLE 31 Preparation o
i'%—2)'py-|—r-ol i di n-1-yl)propyn-3, 4-di hydr oi soqui
nolin- H2H)-one A stirred sol ution of
3- (6-brono- 1- oxo- 3, 4- di hydr gi,soqui nol i n- 2( 1H) -
yl)propanal (0.75 g, 2.7 nwol)yaggteyrrolidine (0.28
m _, 34n5m3|) i thanol treated with sodi um O
N

cyano dridep 25 g, ) and aceticjacid
(o 3 /J\/ at [PQd%Qmangeaper ature, et 't 0"
tenper at ur over ni ght, diluté
Naé—| and extracted witH&®C . The conpinet-€xtracts
were dried over

N

(J.L I \J\JIII

A solution of 6-bromo-2-[2-(pyrrolidin-1-yl)ethyl}-3,4—dihydroisoquinolin-1(2H)-
one ( 0.15 g, 0.46 mmol) and 4-tributylstanny! pyridine (0.68 g, 1.9 mmol) in toluene
at 90°C was treated with tetrakis (triphenylphosphine)palladium (0) (27 mg, 0.02
mmol), stirred at 90°C for 18 h, cooled to room temperature and filtered through a
pad of celite. The filtrate was diluted with 1 N NaOH and extracted with CH,Cl,. The
combined extracts were concentrated in vacuo. The residue was purified by ISCO
CombiFlash® chromatography (silica, 0-10% methanol in dichloromethane with 0.5%
ammonium hydroxide) to give the free amine of the title compound as a colorless oil.
The oil was dissolved in ethanol, treated with etheral HCI, stirred and filtered. The
filtercake was washed with ether and dried to afford the title compound as a white
solid, 36 mg, mp 216-218 °C; MS (ES) m/z 322.1; 36 mg HRMS: calcd for CaoH23N30
+H’, 322.19139; found (ESI, [M+H]"), 322.1926.
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Na2SO4 and concentrated in vacuo. The residue was

purified by 1SCO Conbi Fl ash(r) chronatography (silica,
wWQ@209%84ret hanol in nethylene with 0.5% anmoni uPE€T/US2008/075981

hydroxide) to afford the title product as a col orless

oil, 0.48 g (54%, M5 (ES) mz 337.1 [M+ H +.

EXAMPLES 32- 33 Preparation of 6-ar

| -2-r3-(pyrrolidml-yl)opr p- 3, 4- di hydr oi soqui nolin-1
(2H) - one Hydrochl ori de C%ﬁﬂ@éﬁihl ng essentially
twwyﬂdl%#m&ﬁmlf3 3-8 9hydroisoquinolin-

pyl ] -3, 4-di hydroi soqu
i nolin- 1(2FD one and the desired aryl boronic acid,

t he conpounds shown in Table Il were obtained and
identified by NVMR and nas N anal yses. TABLE

Il EX. No. R3 nmpC [ M+H| 13X 4 nophenyl 192-193,360. 2
33 3-cyangphenyl |_175- 1763602 EXAMPLE 34 Prepr&}\}f“

of ANH
A YD pyr ol i c@#-@! et hyl ) -
ig- 1(2ff)-one Hydr Ny | de
65br oro- -[2-(pyrro|id|é,\npé yl[)ethyl]- 3,
nolin-1(2H)- one ( 0.1 0.46 mmol ) a
4-tributyl stannyl pyrlé)*ﬁ\@ (0.68 g, 1.9
5 toluene at 900C was treate_d with tetrakjs
(tri phenyl phosphi ne) pal | adi um (0) (27 nmg, 0.02 mmol),
stirred at 900C for 18 h, cooled to roomtenperature

and fiA trexted 6H6-ekgio-a-[2 rl@fldlﬁql-)}l)gﬁw\}d H“&gh%‘o%%@ﬂ%suzm-

CH an extract
ﬁiﬂ@ﬁ&dw&tm% Waeindglecdéhniade mmolhaeerper thiedide (5.9 mg,
leﬂ'@mﬂ@s"ﬂﬂﬁ Hf2-6@ioh¥xdretfdmine (7.1 mg, 0.062 mmol), potassium

phosphate (0.14 g, 0.65 mmol) in dioxane was degassed, heated in a CEM

microwave for 1 hour at 185°C, cooled to room temperature, diluted with water and
extracted with ethyl acetate. The combined extracts were dried over Na,SO, and
concentrated in vacuo. The residue was purified by ISCO CombiFlash®
chromatography (silica, 0-10% methanol in methylene with 0.5% ammonium
hydroxide) to give the free amine of the title product as a colorless oil. The oil was
dissolved in ethanol, treated with etheral HCI, stirred and filtered. The filtercake was
washed with ether and dried to give the title compound as a white solid, 47.5 mg
(37%), mp 215-217 °C; MS (ES) m/z 385.0 [M+H]".

EXAMPLE 36
Preparation of 6-(1H-indazol-1-yl)- =(2-(pyrrolidin-1-yl)ethyl)-3,4-dihydroiso-

quinolin-1(2H)-one hydrochliroride
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Combi Fl ash(r) chromat ography (silica, 0-10% net hanol
i n di chl oronmet hane with 0.5% anmoni um hydr oxi de) to

w@raoe/0sdie4 free am ne of the title compound as BCT/US2008/075981

colorless oil. The oil was dissolved in ethanol,
treated with etheral HCl, stirred and filtered. The
filtercake was washed with ether and dried to afford
the title conpound as a white solid, , hp 216-218

0C, M5 (ES) mlz 3 N 36 ng HRVS: calcqg r C20H23N3O
+ H+, 302, 91@1‘ (ESI /@f; 2.1926. W
EXﬁﬁEEEi}S r epar
B 2-(2-pyrr§%ggln léf?ethyl) 1;2G13, 4-tetrahydro
i soqui nolin- 6-yl H hdol carbonitrile
Hydrochl oride A m ure of
6- br omp-2-[2- (pyrrol ik n-1-yl ) et hyl ] -3, 4-di hydr oi soqu
noIin 1(2W- one (0.1 g, 0.31 nnDI) 5 cyanoindole (44
, 0.31 mmol), copper (1) iodide ng, 0.031
r?wdlf‘Wur? r &hs SPromeZdPdpEtoidiadi-¢iat ’H dihygpisaaumen-1(2H)-one
@es )y, oSt ﬁ%ﬁil)u"ﬂdgﬁ&§ﬂ59trﬁg ((95 Hnéh Mpéér Ride! 8.5 mg, 0.025

dl oxXxane was gasse heated in a m Cr owave
RB0R)). dfansgbeCcydensxapediamingdmé: Byep &r040umeold pp@ﬁ@umv@hqsphate

Y84 £y, 89 rﬁmtor)aﬁtmﬁk: iwmgéi@éé hest%g%ms hBEr 5:0{@ ft,ﬁ,dcooned to

extracts were dried ver concentrate
versu tempEmeiures dliltae with waerantieatiagiod wilTetrgbadsitateadhe cpmbined

%%%@Wé PRy cg\%"ﬂle% Oﬁan&%@ﬂ@é}m{?g{@@lm' ch??t hYIhéa'?gsidue was

% anmoni um ive the

awnfteuqie 10 19601 GRITFI6H6 2 Coomatoassol (1icn - WPh  medhancl i
i

om0 R e S50 0 e o

as ﬁeqoloawés @ éﬁbetod vgrsv@isgofinedtin ethaneb m«pgmddmﬁsetaem-@ stirred

?H&i Hﬁfﬁere‘éﬁ Y HaUfilfeddaide: waP \gé's'ﬂea]\?mp@the'}/sar(o'zg)nemté qéetk title

EXAMPLE 36 Preparation o
porppgynd Fdmg ol43%,) @k p-whiteZBo{ighynp 858t °Q.-yRMEL (BE) )3 ,361.2027
@i?mﬁir.oi soqui nolin- 1(2/y)-one hydrochl orideA m xture
6- brono- 2-[2- (pyrrolidin-1-yl)ethyl]-3,4-di hydroi soqui
nol i n- 1( 2H) - one EXAMPLE 37
Preparation of 6-(1H-pyrazol-1-yl)-2-(2-(pyrrolidin-1-yl)ethyl)-3.4-

dihydroisoquinolin-1(2H)-one hydrochloride

(o]
N, [
o) LNH N/\/N
NN —
N-N
Br

Cu,0 @ « HCI

CSQCO3
salicyaldoxime

A mixture of 6-bromo-2-[2-(pyrrolidin-1-yl)ethyl]-3,4-dihydroisoquinolin-1(2H)-one
(0.10 g, 0.31 mmol), pyrazole (42 mg, 0.62 mmol), copper () oxide (4.4 mg, 0.031
mmol), salicyaldoxime (8.5 mg, 0.062 mmol), cesium carbonate (0.2 g, 0.62 mmol) in
acetonitrile (15 mL) was heated for 24 hour at 82 °C, cooled to room temperature,
diluted with water and extracted with ethyl acetate. The combined extracts were
dried over Na,SO, and concentrated in vacuo. The residue was purified by ISCO
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20

(0.08 g, 0.25 mml ), indazole (58 ng, 0.5 nmol),
copper (lI) itodide (3.5 ng, 0.025 mmol), trans-1

w0 2000p3didhexanedi anine (5.6 ng, 0.049 nmol), pRCEESI008075981

phosphate (0.1 1 g, 0.52 mol) in DVF (120 m .) was
heated for 18 hour at 110 OC cooled to room _
tenperature, diluted with water and extracted wth

i ed
NP EIASHIE L peeiar SRS o pekctometiveot i naltdencaeith 0.5%
p@ninidrea iydrioSiae) ﬁquy tﬁb &%B (aFr)méJJS\fgﬁéfﬂﬁé) srfoeeé%s(asédlér%és oil.
OTﬂlgc‘ﬁh Q’%t ,"8? \Peg@ tre@éedam’fm%thewa' Heb Stlfreqi en@ﬂmmt The
aélteacw \md washediWith dther idl driea o give % tﬁ%dcdn%ogh9$g Mg (66%)
t\ﬁﬁ P aﬁ%} ﬁ stirred and filter

%g?er CaRe" %;xé%o ‘g £ HW@K%\%}”‘%&UW%W b Hji.ve the

t|tIe compound 3 1 ng (43% as a white solid, np

185-186 0C, HRWVS (ES) mlz 36%AP2L%2:ZS[M + H +. EXAMPLE
37 Pr epar ation of =antr L9
6P

m&mlg-?-gib‘(h@z-%f'
dj Hi% QFO%S' i no n- drtr)]chlo}/u:ieoC ©

6- brono- 2-[ 2-(pyrrolidin-1-yl)ethyl]-3, 4-di hydroi soqui
nolin-1(2H)-one (0.10 g, 0.31 mmvl), pyrazole (42thrg,

0.62 nmol ), copper (1) oxide (4.4 ny, 0.031 o) ‘;2
sal i cyal doxi (8. 5r11 , Guid@2 ol )0 ceS|

(0.2 g, acetaonj trj \NaSPdwatEe\d
for 24 t /82 0C, cooled t omterrper ature;,—
diluted with water andnextPacte et hyl a®é&Cht e.

The conbined extracts Were dried over Na2SO4 and
concentrated in vacuo. The residue was purified by

| SCOConbi Fl ash(r) chronatography (silica, 0-10%

nmet hanol in m& hyl e i th 0.5% ammoni um hydroxi de) to
gi ve the i the title product as a

col orlgss i | was dissolved in ethano
treatedjw =t heral” HCl 1stirred and filtered. The
filterclke was washed with ether and dried to give the
title ggﬁpound 30 ng (66% as a white solid, np

ged'p ‘?‘ 76|5 lodo-Z-I_FP/%n(ohd) in- r1T!y%)ethy})13 %—%?l?y ro:soqumt)'lm-1(2H) -one

A solution of 6-bromo-2-(2- -(pyrrolidin-1- yI)ethyl)-3,4—d|hydrmsoqumolln-1(2H)-one
(042 g, 13 mmol), copper () iodide (025 g, 1.3 mmol), N,N-
dimethylethylenediamine (0.03 mL, 2.6 mmol), sodium iodide (0.38 g, 26 mmol),
dioxane and DMF was heated in a pressure tube at 80 °C for 2 days. The reaction
mixture was cooled to room temperature and filtered through a pad of celite. The
filtrate was diluted with water and extracted with CHyCl,. The combined extracts
were washed with brine, dried over Na,SO, and concentrated in vacuo. The residue
was purified by 1ISCO CombiFlash® chromatography (silica, 0-10% methanol in
methylene with 0.5% ammonium hydroxide) to afford 6-iodo-2-(2-(pyrrolidin-1-
yI)ethyl)—3,4—dihydroisoquinolin-1(2H)-one 0.32 g (70%) as a colorless oil, MS (ES)
m/z 371 [M + HJ"; and small amount of 2-(2-pyrrolidin-1-ylethyl)-3,4-dihydroiso-
quinolin-1(2H)-one as a clear oil: MS (ESlym/z 245.1.
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EXAMPLE 38 Preparation of
6- (pyrrolidin-1-ylcarbonyl)-2-(2-pyrrolidin-1-ylethyl)
w0 30403diwhvdr oi soqui nolin-1 (2H)-one hydr ochl oPCHESSBDS 075981
1:
6-1 0do-2-(2-(pyrrolidin-1-yl)ethyl)-3,4-di hydroi soqui n
olin-1 (2H)-Om A sol uti on of
yrrolidin-1-yl)ethyl)-3, 4-di hydroi soqui
n%&ﬁoﬁéﬂrwldwé -Yigaraonyj) -zi%pmhyh)n -tulepi)-3Mydihypdtiode
(Qoaﬁwg),lml“ﬁ[-ﬂlapé) N1Ndi net hyI et hyI enedi am ne (0.03
gk g}go odi um i odi de 26 mmol ),
dR'éWée &- 'Bﬂ)?‘zv(éépﬁ@é'ﬂw-v'bﬁt@wm ésmydeonscmewoam 16H)©ne (0.1

f@r @2¢3Mﬁmo'§hep¥r:?<|§lit@giregg O{'ﬂlﬁ(gH{Lﬁ W W{)I?d {jIQhIBr%%[%Ltr/-phenyl-

5 ature and
fﬁ'ﬁ%i’@ "am (Ut Ema O e gwﬂvy@mmadeéa mnchsa mmol) in

I_%%i V 'I V’ :

JB@%SCOBWNPN’ gem B?mPGE@tDT@@n@lﬂ%r&Q Hinopgh a pad of celite. The
G NEBYRIHiRIEY Mtﬁ'vl/ét&aan@ mﬁf@h&a? pf‘%h%lmeori]r(?ed extracts

wi th 0.5% anmmoni um h FOXI
Gqugds@sQeq it pyipe. df'r|eg|QYBﬂ_Nag 04 and concentrated in vacuo. The residue

10 éii;ﬂe\i 33(/: glsg@ggg@gﬁ%@ Qﬂ}d taﬁéh)y %slﬁ)c{%M +1% Sethanol in

ith O3% ammagfum hydroxnde) to afford the free amine of the tltle product
Zs(2 | dild
§1( cdl&r'lnis@ a?sl,l gﬁejfgg\lrv&% P%%alveoﬂ ?\ %ﬁ%})ﬁﬁi rtﬂela;%g\%l{r? ggxtepal l—p stirred
& ?E*iﬁrerea i dNA-fitesAake Masnypghes. wh pmrmndddmedltq/pmvml the title
<3mpodhdy<la Ao avid)ebigin %éoz)e/)i d@ K95 %Segégglm/z 342 2;

19 %é@gqa%afzréw”""d'”@%ﬁ iy

_, 5.4 mol), dichlorobis(fr/-phenyl phosphi ne)
palladlum(ll) (9 ng, 0.01 m’mlg triethylamne (0.13
nm., 0.88 nmol) in DVF wa 39i t h carbon nonoxi de
Pocpa2ttion BF6S4-flubPEHRAY)2-B-BEHL Rihet k8RS Hthyi-3.4-

h,, cooled to roomtenperature 'g¥rLa"—
MMM@MMl luted with water and

extract ed vgth CH2CI2 The conbi ned extractsg, were
washed wit r dried over Na2SM™ and lfcsncentrat ed

in vac @ g SI %Je O N NH
0s0, O NaBH;CN
F 2) HCl
HaC

R D
N/\/N

®

Step 1: 2-(6-(4»-Fluorophenyl)-1-oxo-3,4-dihydroisoquinolin-2(1H)-
yl)acetaldehyde

Using essentially the same procedure described in Example 6 and employing 2-allyl-
6-(4-fluorophenyl)-3,4-dihydroisoquinolin-1(2H)-one (1.06 g, 3.6 mmol) as starting
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was purified by I SCO Conmbi Fl ash(r) chromat ography

(silica, 0-10% nmethanol in CH2CI2 with 0.5% amoni um
wohyaposdlde) to afford the free am ne of the tiPkPCEHUS2008/075981

product as a colorless oil. The oil was dissolved in

et hanol, treated with etheral HCl, stirred and

filtered. The filtercake was washed with ether and

dri ed. ovide the title conpound as a white solid,
66‘?2‘3%%5@% Progychyas poeingd; asvs coleaysspik in3a7% JjeldRNBitified by
c AMRlaficomasREPdeithidAalysedt, 342.21760; found (ESI,

[ eiﬂ ) 42.2181. MPLE 39 Preparation of

nyf ! 21 G HRERNeNY -2 2K 2D -metnd ey liginr oy llathyl} 8,4+
pdithydlois8-qiinalinay@Hpone- qui nol i n- 1( 2A7) - one

hydrochl ari de Step 1:

S 2¥( 6- (%)-l@loﬂor opﬂf:nyl P=(@-(8flyorgphenyd iy erarB dotinvidneisaauirp(in-2(1 H)-
Whacgta)debede(aehyoles behalPaks fﬂﬂnéﬂhbl}ﬁyﬁr&%ir@(@ﬁm g, 0.35 mmol) in
glﬁ’ngﬁ%ﬁ#{ﬁasdﬁgﬁgc'l %‘?tﬁ' slogiu%x gygﬂogorgh)%nri%e e(3 lm%>,/ IOT]S% mmol) and acetic
a@wéo-vm%n?gbamea, ﬁir?gmﬁgwgggg%gﬂr% %é’éti ,écﬁlﬂfed with 1 N

1 pr%@ucﬁg'dm%ér"‘S@g‘?"?{bgﬁa@Z-a 8 C%mb&eéi Hitiacisrwerpodrigdeqver Na.SO,
i alehcofidenttated MViRaeuod MESS réeet hak @nmgusgys.lsébegog_"b-ﬂash@
- El yor oph | L -2=42-1.(2S)-2-nmet hyl p rrolidin-'l-yj
%“ﬁé*r%é@ﬁﬁﬂ%ba@ B! [‘ %‘1‘8? NCHQlpgh ﬁﬁ% AMEEIniim dydroxide)
o AL vt ool ST Proauet o 8 cololess ol The oi was dissgived n
%’tﬁa@wﬂ ;%rggle%%g&igg%aéﬁ %48} fgréﬁ?d ghafilt | j’h%ﬂlgfgcake was washed with
(eB)er 2ndrelriby tpproviakititd R ddnfdng as @- Imb P44-247° =
5 rg%gtbarzol_ m.tre t ed Qvith sﬁggpuﬁwscyvgﬁtg?g?%hm%?%g% 3[a1925
ny, 0..53 "y NeBe M (BER)i/Z(3930u HRMS: calct ®r@mitixFN,0 +
$t'i 85%220287; found ESINFIYIBS3.0y#f ni ght, diluted with 1

N NaOH and extracted with CH2Cl 2. The conbi ned
extracts were dried over Na2SO4 and concentrated in

vacuo. The residue was pXAMPLES 4dy4d SCO Conbi Fl ash(r)
olo]s iljc - onethanol in CH2CI2 with
LS ridef 2y i e A tsiodninotin:
20 {dnel oclloritle @dniboudder | ess oil. The oil was

di ssolved in
R1

1) EENH
o) o R:
~O NaBH;CN b
O oo as
R3 . HCl
Using essentially the same procedure described in step 2 of Example 39 and

employing the appropriate acetaldehyde and the desired pyrrolidine, the compounds
shown in Table Ill were obtained and identified by NMR and mass spectral analyses.

25
TABLE Il
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et hanol, treated with etheral HCl, stirred and
filtered. The filtercake was washed with et her and

wa@leioem3died provi de the title conpound as a whi t BCEHUB1008/075981

np 244-2470C, [a]D 25 = +37.0 (¢ = 1.00 in nethanol);
M5 (ES) mlz 353.1; HRMS: calcd for C22H25FN20O + H+,
353.20237; found (ESI, [MrH * ) , 353.2024. EXAVPLES
40- 42 Preparation of

6- (substituted)-2-(2-pyrroliglin- I-yfj;hyl) 3, 4-di hydro

i so-quinolin- 1(2H)-one hydrpchl oriide conpounds Using
essentially the sane pr furei described in step 2 of
Exanpl e 39 and enpl oyi,ng the appropHCate acet al dehyde
and the desired pyrrcﬁldl ne, the conmpounds shown in
Table 11 were obtained and identified by NVR and nmss
spect r &x-NAal ydes. TABLE R11Ex. No. ML R3 IMyd][ M+[H] *
[a] D

4 1 (9 4canophe 268-271 0} 42( )CHS
4- cyanopfenyi ( E@‘J?»Z?Cfpégé ‘% 2' 02%%21%) ?@ { hant
EXAMPLE 48 Pr t| dmyaﬁophenyl 268-271 360.2 +39.0
6- (4- qu ophen er

i 1o af et i A IR i 20T 1098 - 0nd®
hydr oc¢tflean ne¢hddsi ng essentially the same procedure
described in step 2 of Exanple 39 and

EXAMPLE 43
Preparation of  6-(4-fluorophenyl)-2-(2-piperidin-1-ylethyl)-3.4-dihydroiso-

quinolin-1(2H)-one hydrochloride

N
pnpernzme N/\/
NaBH3CN/HOAc

Using essentially the same procedure described in step 2 of Example 39 and

employing 2-(6-(4-fluorophenyl)-1-oxo-3,4-dihydroisoquinolin-2(1H)-yl)acetaldehyde
(0.1 g, 0.35 mmol) and the piperidine (0.035 mL, 0.35 mmol), the title compound 61
mg (44%) was obtained as a white solid; mp 241-243 °c; HRMS (ES) m/z 353.2025
M+ HJ".

EXAMPLE 44
Preparation of 2-(2-azepan-1-ylethyl)-6-(4-fluorophenyl)-3.4-dihydroisoquinolin-

1(2H)-one hydrochloride
O e
O
Q N azepane O N/\/N
O NaBH,CN/HOAc O
F

F
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enpl oyi ng
2-(6-(4-fluorophenyl)-1-o0xo-3, 4-di hydr oi soqui nolin-2(1

w0 2009930144 cst al dehyde (0.1 g, 0.35 mmol) and PEEUS2008/075981

pi peridine (0.035 mM _, 0.35 nmol ), the title conmpound
1 ng (44% was obtained as a white solid; np 241-243
c; HRVB (ES) miz 353.2025 [M + H +. EXAVPLE 44

B e Sepfiiv T some i roseduse degaisgnBngiep- 3, oI Biamalp o and
eoploymgl | 23+{4- (@ﬂﬂ)or@p‘r@nwydmxo#ﬁ Sdihgerosoggnelssant)-aljacetaldehyde
g(ﬂg ge@gﬁ) 6\{7}? eadnu &pgrle t(P &9 Ln O%t’jergmol) Ihe":t)ifaencﬂ%mpound 79 mg

58%) wdk fbtaioed phemHite-sblidpoap 3182t hy,dHRMSA§S) ot Beiz.2(81 [M +
Isd)-yl)acetal dehyde (0.1 g, 0.35 nmol) and pi peridi ne

.04 mM_, 0.35 mol), the title conpound 79 ng (56%
was obtained as a white solid; np 215-217 0C, HRMS

(ES) mz 367.2181 [M + H%&_EW%?E 45 Preparation of

4I|-ox02(3 plperldln H234tetrahydr0|s
\J 1

Ty cssentl ally the same procedure

described in Exan'pl gf ohgd enpl oyi ng pi pe®i di ne
(0.12 m.© 1.2 nmol ), The title compound-Q. 24

Wwas cI e’é{?B*ﬂﬁpf‘UH% (ES)
H + 4- [1- ox0-27( 3- pi per spyl ) - 1

W* cené’r% ~1-y1) propyl ) -3, 4-di hydroi soqu

BT 3 rahydr0| soqueuzokii n- 6- nzonitrile
hydrochl oride Using essential INCtThe sane procedure

S BomB PR SRR s infHrgisoquingling(ankgne
Uismg 1¢sdeptiallyetheOsdrBe gqro@adﬁre‘ndabc)ribad din4Exarapie béh zedeemploying
BREALLE Rl B Mk B 28 AT e -
HEMSoil B (H8)2n/32 B81 DB+ HM +

Step 2: 4-[1-oxo-Z-(3-piperidin-‘i-ylpropyl)-1,2,3,4-tetrahydroisoquinolin-6-
yllbenzonitrile hydrochloride

Using essentially the same procedure described in Example 9 and employing 6-
Bromo-2-(3-(piperidin-1-yl)propyl)-3,4-dihydroisoquinolin-1(2H)-one  (0.18 g, 0.5
mmol) and 4-cyanobenzene boronic acid (0.3 g, 2.0 mmol), the title compound 0.1 g
(48%) was obtained as a white solid; mp 249-250 °C; HRMS (ES) m/z 374.2232 [M +
HI".

EXAMPLE 46

Preparation of 6-(1-oxo-2-(2-oxoethyl)-1,2,3.4-tetrahydroisoquinolin-6-
yloxy)nicotinonitrile
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H +. EXAMPLE 46 Preparation of

6- (1- oxo- 2- (2-oxoet hyl)-1, 2, 3, 4-t et rahydr oi soqui nol i n-
Wm20090864yd ni coti nonitrileallyl brom de Step 1:PCT/US2008/075981

6- Hydr oxy- 3, 4- di hydr oi soqui nolin-1(2W-one A sol ution

of 6-net hoxy- 3, 4-di hydr oi soqui nol i n-1(2H)-one (2.58 g,

14 mmol) in dichloronmethane at -78 0C was treated with

boron tribromde (2.7 m, 28 nmmol), allowed to warmto

roomte rature overni gh quenched with cold wa

and acthléd Bt h et at &COFh¥C ned NH
re concen d Jin vacud. Thg resi i $

g\ﬁeri fied by |1SCO CHrbi Fl ash(r) chromat ogNapRy ('si I ca,
0- 15% et hanol in dichloronmethane) to afford the title
conmpound as a Iight brown solid, 1.8 g (75%, np

0
29 l’b?erﬁdeO&C ( 62 1~ Mo'é'oH] KC p 2 A0
—Qi—@x 3, hych‘0| soquthel i n- 6f Yl xy otln
ofetlril e A S0 @ NalO, SN0

(6 hydr oxy- 3, 4- di hydr0| soqui nolin-1(2H) -one (0.4 g,
.4 mol ) and pot assi um car bonat e (O 85 g, 6.0 mmol)

RO SRR R, o o
?gf b amf RGN ol e @neZ? 5Rbe 4% e
%h@"rorﬁétﬁa@é(étr-aet"edfva@l tté&té&ﬁ@pbo@h GieonideN2d X tasakins!),
were washed with water, dried over %%ES .ﬁnd

alionashiomarEdoiraer) Aemperatirz o Yasaiohl, U ﬁwt fepldgvaigr and
esicdtéePWith Elngsdtetate C KO BB BigE@ BRYactSWeieCidnchtrdddd in vacuo.
met hanol in dichloroneth ne%F@gh(é E’ord the ti

dBRTRGHS wes RUriRADY 1S60 Gsooaphy sca. Qy15%
%theh@ ih%ﬁiamcnbme&@ﬁe)lto[a%m thk title Sbrﬁpo@\d & 4 Rghhlydwrl solid, 1.8

rah%drm soqui noI I N-6;yl oxy)-ni cotinoni

QKW%) N%&%@%l%r{v‘ {ESbaizute2hy M 8- (60% di sper si on
'S?e@*@(ﬁbx@“' 2 3Q-t$?raﬁydr%is%dwm1 6-91dieétitbritrilyas

treated wit sol ution

6- paluiiproof, (Q h:xdwxi/‘éﬁ*%ihyﬁt{?'é?%ﬂo“ad (Hd)l-enr 694 9, 2.4 mmol) and

potassium carbonate (0.85 g, 6.0 mmol) in DMF was treated with 2-chloro- pyridine-
5-carbonitrile (0.68 g, 4.8 mmol), heated at 90 °C overnight, cooled to room
temperature, diluted with water and extracted with CH,Cl,. The combined extracts
were washed with water, dried over Na,SO, and concentrated in vacuo. The residue
was purified by ISCO CombiFlash® chromatography (silica, 0-10% methanol in
dichloromethane) to afford the title compound as a white solid, 0.42 g (65%), mp 192-
194 °C; MS (ES) m/z 266.1 [M + HJ".

Step 3: 6-(2-Allyl-1-ox0-1,2,3,4-tetrahydroisoquinolin-6-yloxy)-nicotinonitrile

A suspension of sodium hydride (60% dispersion in mineral oil, 0.13 g, 3.2 mmol) in
DMF at 0 °C was treated with a solution of 6-(1-oxo0-1,2,3,4-tetrahydroiso- quinolin-6-
yloxy)nicotinonitrile (0.56 g, 2.1 mmol) in DMF, stirred at 0 °C for 30 minutes, treated
with allyl bromide (0.27 mL, 3.2 mmol), stirred at 0 °C for 5 hours, diluted with water
and extracted with CH,Cl,. The combined extracts were washed with water and
concentrated in vacuo. The residue was purified by ISCO CombiFlash®
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yl oxy)nicotinonitrile (0.56 g, 2.1 mmol ) in DV,
stirred at 0 OC for 30 mnutes, treated with allyl

Whe@asia44 0. 27 nmL, 3.2 mmol ), stirred at 0 0C POF/US2008/075981

hours, diluted with water and extracted with CH2Cl 2.
The conbi ned extracts were washed with water and
concentrated in vacuo. The residue was purified by

| SCO Conbi Fl ash(r omnat ogr.aphy (siljca,

EFTErIaP Py e GchEPRang) m SO HaRHaO eiplegihe file product
prsaeddriess oil, @63 grBZBE M8 (ES)n/230g.1([8294H]". M5 (ES) m z
306.1 [M+ H+. Step 4 : 6-(1 -oxo-2-(2-oxoethy| )-1

e 446{(é{qxal=@¢(2'qimtqyl)-n;ﬂ,&m-tﬁranMMbunIithi trile

| bﬂﬁo frite
4 t
e oty e S Rl g o
40.508 4)@. md:)neamarvm whtes @l UG WReY tretked Qitlﬁ lodm@t, peﬁlodate (1.1
rm%%\ sjtlrred O OCfor 10 mn, treated with os .
BB et st qboq nap e, Eoaias ish R igrapgide (4 wt. %
Bolukion $i bvéfe?do gk ng_&logtlrfébr at? be QO8I heHohrBE nthalREr SHilextracted

extracted with he conbi ned extracts were

WASHe RGN t Thepsarinedipxtagtsovese WashssOwith kine olfied wveraNa$ 0, and

cBn¥éHitated THe va&R). dughd@sedidlld fwLd rifib |
COPT’OI Fl ash lr) Vchr onat ogr ae hy §S| I'i CF%YH (?1OA> r?goh Corl’nblFlash®

Chmdn&liwré%fréﬁlme@ 10% gfertfeﬁ*@ fimedighieromethamgb i cafipsd dhe title
%@h@bh&%s RicblorifsXQ1, 8. 40 LM%, N@sQE@ mid 30830 1 HiM +
EXAMPLES 47-52 Preparation

6 aryI oxy-2-(2-pyrrolidin-1-yl ethyl) 3, 4- di hvdr oi soqui
nolin-1(2H) - one hydr ocgkamPilesHFIppuUnds Usi ng
essentially the sane procedure described in step 2 of
Praparation 3f 804y IORPI202L s\ dliten-aRMetApPN324-Qihydroisoquinolin-1(2H)-
6 nan dox -2 Eo rrolidin-1-yl)ethyl]-3, 4-di hydroisoq

oF 5tte—and the desired pyrrolidine, the
conpounds shown in Table IV were obtai ned and
identified by NVR and nmass spectral anal yses. TABLE
I V47 H 5-cyanopyri di n- 2- ¥{I 189-190 363.1 48 (R)CH3

NMO N/\/N
NaBH;CN
0]

R3 2) HCl

Using essentially the same procedure described in step 2 of Example 39 and
employing the appropriate 6-aryloxy-2-[2-(pyrrolidin-1-yl)ethyl]-3,4-dihydroisoquinolin-
1(2H)-one and the desired pyrrolidine, the compounds shown in Table IV were
obtained and identified by NMR and mass spectral analyses.

TABLE IV
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WA 2®903614862. 2 -

5-cyanopyridin-2-yl 184-185 377.2 -33 .0 49 (R CH3
4- cyanophenyl 254-255 376.2 -33 .0 50 H 4-cyanophenyl

377.2 -34.0 52 H 6-cyanopyridin-3-yl 203-205 363.2 -
1% i n met hanol EXAMPLE 53 Preparation of

4- (1- oxo-2-r2-(pyrrolidine-1-yl)ethvn-1, 2,3, 4-tetrahyd
roi soqui nol i n- 6-yl >benzoic acid A solution of nethyl
4- (1- ox0- 2- (2- (pyrrol i di n-l-)él)etlﬂ} -1

, 2,3, 4-tetrahydroi soqui nol i nqyj 6-yl)Jbegnzoate ( 1.74 g,
4.6 mmol ) in ethanol at ﬁﬁb@kﬁ re was treated
with a solution of sodi dr oxi deHoP. 36 g, 9.2 mol)
in water, stirred at 1o erature for 3 h
neutralized to pH 7.@&wth 2N HCl and filtered. The
filtercske was washed with water and dried under

vacuum ¥ 78 QC over ni ght.,t oaf f or d the title conpoynd
as a m@w&%ﬂﬂ 2448MKH]  Nelo(ES)

mz 365.1 [M+ H +. EXAMPLE 54 Preparation of

b44- (pyffol i dHn- 1- preyanemtiginydieny!89-190  363.1 -
p-2-(2-gyrrobidin- L o 3, 4-1@ihnedr oi i nghin-1
(2H) - one hygéfocﬂ?l o%i%éﬁg%lthhzrgd s?gklr}:é?on 32?9}] 3"
4- {1- ox89 2- [R)\QHayr r oF-PYANGEbany)| ) et28¢12651 376.2  -33.0

, 2,3, 4- k@t r ahydr oi Sogg h&lsvi 6- YIihBenzoi id (0.12
g, 0.33_nol) |\4n 1, 2-dilrilgclzanh.'l(ég_’lgtlf;)heytl hanghgﬁgifru\/ge\%gs treated
th 51 (R)CH; 6-cyanopyridin-3-yl  218-220 377.2 -34.0

- (1H-bgpzotrj,azol glsy¥hdpylidih-3vi3- bBL/L: t Yroni um
trafl uor oboiflat e (%TU)W( Ol. 13yg, 8§§ggemri§|5?lg

- et hyl Bl ne (NMM) (0.18 i, 1.6 nm) and

EXAMPLE 53

Preparation of 4-{1-ox0-2-[2-(pyrrolidine-1-yl)ethyl]-1,2.3.4-tetrahydroiso-
uinolin-6-yllbenzoic acid
»

ol
N 0
s~
NaOH N
O C2Hs0H, H,0 O
H,CO O
0

HO

0O

5 1 (R CH3 6-cyanopyri di n- 3- yPCRUS2082075981

A solution of methyl 4-(1-oxo-2-(2-(pyrrolidin-1-yl)ethyl)-1,2,3,4-tetrahydroiso-

quinolin-6-yl)-benzoate (1.74 g, 4.6 mmol) in ethanol at room temperature

was

treated with a solution of sodium hydroxide (0.36 g, 9.2 mmol) in water, stirred at

room temperature for 3 h neutralized to pH 7.0 with 2N HCI and filtered.

The

filtercake was washed with water and dried under vacuum at 78 °C overnight to
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pyrrolidine (0.03 nL, 0.36 mmol ), stirred at room
tenperature for 3 h, diluted with water and extracted

wowRaob/ostid/l acetate. The conbi ned extracts wer BCIES19081075981

sequentially with saturated NaHCO3, dried over Na SO

and concentrated in vacuo. The residue was purified by

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

rreé%(?nol in CH2CI 2 with 0.5% ammoni um hydroxi de) to

aATBY e file FPBROU drea dthiterselid.i 1.6@ aci@Atoumd 245-249 °C; MS (ES)
cmyzcgdsesw @iH*, The oil was dissolved in ethanol,

treated with etheral HCl, stirred and filtered. The
filtercake was washed with ether and dried to provide

the title conpound as a Wekh@psgldqd, 62.5 nmg (429, np
245-248 0C, M5 (ES) mz 418°1, HRNVS: cal cd for

e pRIaDEF-6- AbRdRdA Qarﬂ&ﬂ%}aéﬁﬁm( WeHolidin-1-ylethyl)-

OHE s idin-1-ylethyl)-1,
2,3.4- tetrahvdroi soqui nolin-6-vHbenzam de A m xture
of thionyl chloride (3 _) andH

4-(1-oxo-2-(2-(gyrroligi % hyl ) - O
1,2,3,4-tetrahynrovseqU|noI| | )benzoic acig (0.1
g, 0.27 nol was Stirred at lrgﬁb WM enper J r HCl

h, cooled t® t enper ature and, concentr
vacuo t V4 d a solid res)g*d:((f5 The sol i g~wé
di ssol {n THF, cooled to C tre i

ert4l amne (0.03 m _, yer med to room
tenpefature, stirred for 1 h aat roofn t enper at ur e,
dilutéd with 1 N NaOH and extracted Mith CH2Cl 2. The
conbi ned extracts were washed sequektiplly with
saturated NaHCC>3 and brine, dried over Na2SO4 and
concentrated in vacuo. The residue was purified by

| SCO waftifeh |s@§1h&ﬁ ))f & W ﬁfﬁaﬁ g%/f@%ydn(iéh l})r?gﬁﬁyclqi’ ” 6)4 tetrahydroiso-

nmet hanol in
S?'F@FUGVB@WZP%E'%\%(HFJZO@ Q.82 rpol} ire 1@‘@dhloltoeﬁ@na and DMF was

Gehted | Q&R Q'-(|1H @?ﬁoﬁh&oly’@ﬁ) @'H%?é’ g‘tfﬂl %m%mtewgombomte

%reated w th ered

Tﬁ%r@é@egm@@gmmad /\bwmylmqnmohaﬁ dN¥e. t& mir, ivé den) and
byreoliblink ! (8.030MROBRE AfoB, ¥4HddCat room temperature for 3 h, diluted with

water and extracted with ethyl acetate. The combined extracts were washed
sequentially with saturated NaHCO,, dried over Na,SO, and concentrated in vacuo.
The residue was purified by ISCO CombiFlash® chromatography (silica, 0-10%

methanol in CH,Cl, with 0.5% ammonium hydroxide) to afford the free amine of the
title compound as a colorless oil. The oil was dissolved in ethanol, treated with
etheral HCI, stirred and filtered. The filtercake was washed with ether and dried to
provide the title compound as a white solid, 62.5 mg (42%), mp 245-248 °C; MS (ES)
m/z 418.1; HRMS: calcd for CyHgiN3O, + H*, 418.24890: found (ESI, [M+H]"),
418.2492.

EXAMPLE 55
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solid, 56.8 ng (44%, np 258-260 0C, M5 (ES) niz
432.2; HRVMS: cal cd for C27H33N3O2 + H+, 432. 26455;

WO d3qUES] , [ MHHF ), 432.2649. EXAMPLES 56- 82 PCT/US2008/075981

Preparation of A/-Substituted-4-fl-ox0-2-(2-p ¢
rrolidin-1-yleth g 1)-1, 2,3, 4-

t et rahydr oi soqui nol i n-6-yl | benzam de hydrochl ori de
corrpoundsUS| ng essentl ally the same procedures

re obtained and
identified by NVMR and nass spectral anal yses. For
Table V, all optical ation val ues were obtai ned
0

‘ gggﬁbggs”p%%cg Iﬁq!%%izg @E@' thede3| red am ne t he

using a 1. 0% ol ut| ON-i/n methanol . TABLE V Ex. Rl
.. [atD 25* No. 56 H di net hyi ani ne
5 H cyci oprI ami ne 222-224 4684158 H
57 392. I-59—Hnet hyl am ne 2 '

9H Cycl opr opyl net E@;}-ﬁn’ﬁ 216-218.4

am ne 257-259 48 di et Hy 'ne 177-178
3 4 H azeti di ne
- 65 (R) CHR Hfil et hyI am nNH221- 222 434.3

-32 O/

A mixture of thionyl chloride (3 mL) and 4-(1-oxo-2-(2-(pyrrolidin-1-yl)ethyl)-

NR6R7 mpC [ M+

252-254 3

378. 1 A

1,2,3,4-tetrahydroisoquinolin-6-yl)benzoic acid (0.10 g, 0.27 mol) was stirred at reflux
temperature for 1 h, cooled to room temperature and concentrated in vacuo to afford
a solid residue. The solid was dissolved in THF, cooled to 0 °C, treated with
cylcopentylamine (0.03 mL, 0.3 mmol), warmed to room temperature, stirred for 1 h
aat room temperature, diluted with 1 N NaOH and extracted with CH,Cl,. The
combined extracts were washed sequentially with saturated NaHCQO; and brine, dried
over Na,SO, and concentrated in vacuo. The residue was purified by ISCO
CombiFlash® chromatography (silica, 0-10% methanol in CH,CIl, with 0.5%
ammonium hydroxide) to afford the free amine of the title product as a colorless oil.
The oil was dissolved in ethanol, treated with etheral HCI, stirred and filtered. The
filtercake was washed with ether and dried to provide the title compound as a white
solid, 56.8 mg (44%), mp 258-260 °C; MS (ES) m/z 432.2; HRMS: calcd for
C7H33N30, + H*, 432.26455; found (ESI, [M+H]"), 432.2649.

EXAMPLES 56-82

Preparation of N-Substituted-4-[1-ox0-2-(2-pyrrolidin-1-ylethyl)-1,2.3.4-
tetrahydroisoquinolin-6-yllbenzamide hydrochloride compounds
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66 (R)CH3 pyrrolidine 243-244 432.3 -33 67 H NH2
26852)70 364.2 - 68 H 2-fluoroethylam ne 215-216 410.1

WO 2@9/056124 met hoxyet hyl am ne 178-180 422.1 - 70P¢¥/US2008/075981

10

2-am noet hyl isopropyl ether 164-166 450.3 - 7 1 H
2- phenoxyet hyl am ne 123-130 484.2 - 72 H

2- et hoxyet hyl am ne 193-195 436.2 - 73 (R) CH3

cycl opropyl nmet hyl am ne 188-190 432.3 -28 74 (R) CH3

cycl obut yl anmi ne 210R 432.3 -24 75 (R CH3 R
et hyl ami ne 228-®30 40§.3 -28 76 (R) CH3 o @
cycl opropyl am ne.255<257 418. 3 R®31R77 (R) CH3 S~
i sopropyl anj 188- 189 42058CL31 H8 (R) CH3 patHyiNani ne,
258- 260 392 =30 79 H pipertdine—240- 241 4 80
(R CH3 ¢Fe( opent yl ani ne Z%GSBEGQ‘MM%. 2 -
(S)-2- ﬂ,‘ | pyrrolidine 17R 4R 432.2 ¢

O H o

OH 2) HCl N-g7

Using essentially the same procedures described in Examples 54 and 55 and
employing the appropriate benzoic acid and the desired amine, the compounds
shown in Table V were obtained and identified by NMR and mass spectral analyses.
For Table V, all optical rotation values were obtained using a 1.0% solution in

methanol.
TABLEV
R1
o
N/\/N
O ‘HCI
0
R6N~R7
Ex.
No R’ NR°R’ mp°C  [M+H] [a]p®
56 H dimethylamine 252-254  392.1 -
57 H cyclopropylamine 222-224 4041 --
58 H ethylamine 255-257 3921 --
59 H methylamine 235-236  378.1 -
60 H cyclopropylmethylamine 216-218  418.1 -
61 H isopropylamine 257-259  406.1 -~
62 H diethylamine 177-178 4201 -
63 H cyclobutylamine 255-258  418.1 --
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82 H (R -2-nethyl pyrrolidine 170-171 432.2 -46 * 1%in
nmet hanol EXAMPLES 83-86 Preparation of

wO®alo3tis ut ed- 4- (2- (2- (2- net hvl pyrrol i di n- 1- yRQEUS00§/075981
1-oxo- 1, 2, 3, 4-tetrahydroi soqui nolin-7-vl)benzam de
hydr ochl ori de conpoundsl) ,COOve (HO 2B 4) HC Step 1:
(fl)-Methyl 4-(2-(2-(2-nmethylpyrrolidin-1
-yl )ethyl)-1-oxo0-1, 2, 3, 4-
t et raﬁﬁ}dr oi sdqui nol i n- WF'Q'%nzoat e. 229-2Y esé%fl al |y
the sgge p ures degsky i n Exa N
enpl O%h {F%ﬁg br ono- 2- M2?1%(;13 net hylnﬁ rr% i di n4?L 32
-yl ) ePRyl ] €(RCHsdi hydr oPé’Eﬂj’GInﬁol in-1 (292%he 43235 ;33
2.5 mepl ), the t|tIe co nd 0.8 g (2?5]8()@70A/as3g4)£ned
as a ite solid, 259-260 0C, [a]D 25 = -7 HRVS
(ES) R?z 393H2180 [r%rlPOFfﬂeihY'aSﬂ'% o 215-216  410.1 -

(/7) 89 (2- (2q(2- NEQhﬁétﬁMNeMyMuHel YI)Rtiay ) -dooxo- 1, 2
% trahydr oi ng%éyl noi})é | h ) benzoi c Acid. Using
essen al Iy Hhe s&p! @‘Bﬂﬁ"é? Hescritdetfbi n 450ahpl e -
53 and enpl qyi ng ( B)ph eﬁ&t Wylamine 123-130 4842
4-(2-(2-(2- et hyl py n 1 yl ) et hyl oxo 3,4-
t et r affydr oi Jdqui noléﬁ%?xyeﬁfi‘lﬁ%'ﬁﬁoat e 1(9)@ 196 g -
ol )73th<r95 F)él c @W@Mm@thgl%nﬂwé 89%)883/\@%) f Qmﬁ:ﬂ as_3

V\:hlte‘{ ES) mz 377 M+ H] +.
W Sub |tdFé@H4 (2- (QVC%OQUWE"HW pyrroImQT?rWl yq3)2e'i hyl 24

1- oxorsl, 2, & é, t et rah)gj}ﬁwgrﬁ,agw nol i ngﬁg;dgbben@@rg de _og
hydr Ior| e conpoun essentially the s

procedur e (FeSUs | bed & O‘EQ Be55 andSersi oy|4ﬁ§ 3( R) $1

2-(2FA 2- I | 3 et hyl o- - ¥
Fabigy o SO Pl py i v kb b o9

amine 258-260 392.3 -30
79 H piperidine 240-241  432.2 -
80 (R)CH; cyclopentylamine 260-262  446.2 -31
81 H (S)-2-methylpyrrolidine 171-172 4322 50
82 H (R)-2-methylpyrrolidine 170-171  432.2 46

*1% in methanol

EXAMPLES 83-86
Preparation of N-substituted-4-(2- ~yl}ethyl)-1-oxo0-

1,2,3.4-tetrahydroisoquinolin-7-yl)benzamide hydrochloride compounds

rrolidin-1
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acid and desired am nes, the conpounds shown in Table
VI were obtained and idnetified by NVR and mass

WG pwvoxii4anal yses. For Table VI, all optical rPCHUBINS/075981

val ues were obtained using a 1.0% solution in

met hanol . TABLE VI 83 net hyl am ne 262-263 392.2 -13 84
et hyl am ne foam 406.3 -7 85 i sopropyl am ne 248- 250
420.3 - 86 pyrrolidine 214-215 432.3 -5 1% i n net hanol
EXAMPLE 87 Preparatio COOMe
6- met hoxy- 2- ( 2- (pyrro(l,uggt:_rﬁj yl)ethyl)-3, 4-clihvdroiso
quinolin- 1(2H)-one Hydrochloride NaBH3CN 4) HCl Step
1: 2- AHyl - 6- met hoxy- 3 Péeat), kyair,0i s&qui gpl i n- 1{ 2H) - one

Usi ng ess@:ntl al | he sane procedur es¢ri bed in
Bxaaq . npkyaorg R6

nmet hg -d| hyd msoqw_nol_J_n 1(2/ /) - g, 5.6
nol )>1T2"g (79% of 3)%‘(?&!' yl -

met hoxy- 3, 4- di hydr oi soqui riol i n- 1(2H)-one was=8bt r?l;éd’N/P
as a light yellow oi | .RNSRIES) miz 218.0 [M+ H[+. 4
Step 2: 2-{6-Methoxy 1-axo-3, 4-di hydroi soquinolin-2(1
W-yl)acetal dehyde Usigpgcpssentially the sane

procedures described in Exanple 6 and enpl oying 2-

AteR| - 6L:net Netbyl.- dAH?dZéZ-msﬂbylnntrphdln(’eyl)¢t)1yb11eox0-1 2,34
| (70%

gfég&%&%st%ﬁgx@ ')o%ﬂe:?z} % hydr o-i soqui nolin-2(1/-1/)-

Msmgefﬁéled@zaﬁlyd*ee oRIBe olscativred dascr@edmn Exarhplar andenBe)ing (R)-7-

%?(Qn_ l\/b? f21[ {2’ n@(tﬁz'ylpyﬁtoﬁgiggil-)g?ethyy -3, 4-d|hlyﬁro||s)oqgln2hn 1%2@{ rogeng 85 g,

@u EMal. thetitle-eampousd B @ $&Bht was foymed @s sawfiite sohd mp 259 260

PEOGETELS ARARRIY 8 nh/D de5Mbom% @Pd enpl oying 2-(6-

Step 2: (R)-4-(2-(2-(2-Methylpyrrolidin-1-Yl)ethyl)-1-ox0-1,2,3,4-tetrahydroiso-
quinolin-7-yl)benzoic Acid.

Using essentially the same procedures described in Example 53 and employing (R)-
methyl  4-(2-(2-(2-methylpyrrolidin-1-yl)ethyl)-1-oxo-1,2,3,4-tetrahydroisoquinolin-7-
yhbenzoate (0.74 g, 1.9 mmol), the title compound 0.63 g (89%) was formed as a
white foam, MS (ES) m/z 377.2 [M + HJ".

Step 3: N-Substituted-4-(2-(2-(2-methylpyrrolidin-1-yl)ethyl)-1-oxo-1,2,3,4-
tetrahydroisoquinolin-7-yl)benzamide hydrochloride compounds

Using essentially the same procedure described in Example 55 and employing (R)-4-
(2-(2-(2-methylpyrrolidin-1-yl)ethyl)-1-oxo-1,2,3,4-tetrahydroiso-quinolin-7-yl)benzoic
acid and desired amines, the compounds shown in Table VI were obtained and
idnetified by NMR and mass spctral analyses. For Table VI, all optical rotation

values were obtained using a 1.0% solution in methanol.

TABLE Vi
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nmet hoxy- 1- oxo- 3, 4- di hydr oi soqui nol i n-2(1H) -yl ) acet al de
hyde (1.26 g, 5.8 mmol), 1.6 g (100% of

W@2000080a%4/- 2- (2- (pyrrolidin-1-yl)ethyl)-3, 4- di PgTU8108%/075981
ui nol i n-1(2H) - one was obtained as a white solid, np
201-202 C, identified by NMR and mass spectral
anal yses. HRVS (ES) mfz 275.1756 [M + Hl +. EXAMPLE 88
Preparati on of
g- hvdr oxy- 2-(2-(pé;rol

Q di n-1-yl ) et hyl ) - 3, 4- di hydr oi soq
ui nol i n- 1(2h)-on i
6- hydr oxy- 2- (2- (pyrr/olid

hyl ) - 8, 4 di hydr oi soq
uinolin- 1(2/-/)-on@& (1.3 @ ; N
eat ed bor on

di chl oronet hane at -78 0C was §/|
tribromde (1.43 nm_, 15 mmol), al lowEd to stir at
room t embar at ur e Ri ght, quenghed with net hanoL .
neutral i Ned to pH d ext rac'PEdval t h [MgHhy| edelo™
chl oride. The conbi ned extracts were concentrated in

vacuo. T8 resi eheghyaningur i fi ggb-bys | SCQggambi FI agh(r)
chr onat o%aphy ( bl ica, 0-15% met hanol in

di chl or offét hane) ¥R €or d t hel@M | e cdRBSund as’a
Iijght ?r@ﬁn solidopropylafiing (8924)8-2@]'3 205,[-2@@7 OCNS__ <
identifi ss spectral anal yses E
mz 259. %g[ M + l—ﬁ’y-lfm“%RﬂI\/PLE g@ 142 Bpar aﬁ?éﬁ" of m=:5§1yl)
4- (1- oAt%- B nfethgriVrrol i di n-1-yl)ethyl)-1, 2,3, 4-tetrahyd
roi soqui noli n- 6-yl oxy) benzoate hydrochl ori deUsi ng
essentially the sanme procedure described in Exanple 44
and enpl oyi ng _ .EXAMPLE 87h

3, 4-di hydr oi soq
~dibwgrgisoquinolin-

gzﬂ)mg@mm_mmg 1 nm, 24 5 rmol) the title
conpound was obtained as a white solid, np 215-216 0C
MS (ES) mz 395.2 [MrH + EXAMPLE 90 Preparation of

4- (1- oxo- 2-( 2- Q)oyrrol 1) dlgﬁ/i\wt hyl H, 2, 3, 44Oetrahydr oi s

oqui nol i n- 6-yljjoxy) benzdl ¢ aci d /3
OF — o
H3CO 2) OSO4, NalO4 H3CO

“HCI

3)

NaBH;CN

4) HCl
Step 1: 2-Allyl-6-methoxy-3,4-dihydroisoquinolin-1 (2H)-one
Using essentially the same procedures described in Example 3 and and employing 6-
methoxy-3,4-dihydroisoquinolin-1(2H)-one (1.0 g, 5.6 mmol), 1.2 g (79%) of 2-allyl-6-
methoxy-3,4-dihydroisoquinolin-1(2H)-one was obtained as a light yellow oil. MS
(ES)m/z218.0 [M + H]".
Step 2: 2-(6-Methoxy-1 -0x0-3,4-dihydroisoquinolin-2(1H)-yl)acetaldehyde
Using essentially the same procedures described in Example 6 and employing 2-
allyl-6-methoxy-3,4-dihydroisoquinolin-1(2H)-one (1.80 g, 8.3 mmol), 1.27 g (70%) of

64



20

25

Usi ng essentially the sane procedure described in
Exanpl e 53 and enpl oyi ng net hyl

WaA2{0203Ma4 2- (2- (pyrrolidin-1-yl)ethyl)-1, 2, 3, 4APCBUS2N8/0I75981

ro-isoqui nolin- 6-yloxy)benzoate (0 38 g, 1.3 mmol),
the title conmpound was obtained as a white solid, 0.40
g (74%, np 99-100 0C;, M5 (ES) mlz 379.2 [M+ H +

berPeal et a4 RRLB 1 sl umparsiedetydsarar ayteited os 2
hBe 4oanh 618 §ESH220.0 fati]hol i n- 6- yl oxy) benz ani deUsi ng

g cﬁ gt é ﬂet%méﬁ 15. (E Wrcﬂrcf) - qulll)"e?hyq)eé ﬁrcl R)%jro%s%q%)i(nao n-‘? (Zglﬁone
sy &Bsentﬂany 2hd pyme @roabidares -dekgritteldyih Example37 4ntl eh‘rmiyy@ 2-(6-

(RS B SRR R 0P 0,255 £ 1o

an@aodenoi fo- nadthbyy RIVR (aymablidiasisy! mtred)t 3, 4ldirgdediscgi@olin-1(2H)-one

T . NH2 8

A N L N T
éﬁslygesQMRMSQESbWammWﬁBZMQEW 422.3 95

N, N- di net hyl anmi ne foam 408.3 96 N, N-di et hyl ani ne foam

436. 3 97 cycl obutyl am ne 236-237 432.3 98 pyrrolidine

f oam 434. 3 99 cycl opropylw 228 420 2 EXAMPLE

ﬂ;s%ggﬁmlin-

d:(ﬂ!j)ﬂn met hyI ene

O Q O O
@ﬁ”“‘ —— @(‘j*”“
H;CO HO

A solution of 6-hydroxy-2-(2-(pyrrolidin-1-yl)ethyl)-3,4-dihydroisoquinolin-

1(2H)-one (1.97 g, 7.6mmol) in dichloromethane at -78 °C was treated with boron
tribromide (1.43 mL, 15 mmol), allowed to stir at room temperature overnight,
quenched with methanol, neutralized to pH 7 and extracted with methylene chloride.
The combined extracts were concentrated in vacuo. The residue was purified by
ISCO CombiFlash® chromatography (silica, 0-15% methanol in dichloromethane) to
afford the title compound as a light brown solid, 1.75 g (89%), mp 205-207 °C;
identified by NMR and mass spectral analyses. MS (ES) m/z 259.2 [M + HJ".

EXAMPLE 89
Preparation of methyl 4-(1-oxo0-2-(2-(pyrrolidin-1-yl)ethyl)-1,2,3.4-tetrahydro-
isoquinolin-6-yloxy)benzoate hydrochloride
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chloride at roomtenperature was treated with
met hylamne (2.0 Min THF, 22 rnl _, 45 mol ), stirred

w@eopodin4 enperature for 4 h and filtered. AftRECT/US2008/075981

concentration, the filtrate was filtered. The
filtercake was washed with ethyl ether and dried under
vacummto provide the title conpound as a white solid,
4.6 g (90%, M5 (ES) mz 169.0 [M- H .EXAWPLE 101

Preparati on of O
L/-I\/Etrtyl-6-(1-oxo-2-(2-jpyrrolidi n-1-yl)ethyl)-1 N

, 2,3, 4-t g4 rahydr oi oqu R CP8H6- yl oxy) ni cot ia
hydrochl dri de A/;;pensi of NaH (60% di spergion in
=|' oiN,/\(?)./([)\rs iﬁgﬁﬁg in DVF at r

t enperature was treat egqdr opwi se over 15 peri od

With a sol ution of H;CO,C
6- hydr oxy-2-(2-(pyrrolidin-1-yl)ethy S,Q-dihydroisoq
uinolin-1(2H)-one (0.2 g, 2.7 nmol) in DVMF, stirred at
roomtenperature for 30 mn, treated with a solution

of 6- Ushldoressentialy hipenisemei peostdeei desivbed himattedmpte 44 and

SPOIS ARSI LA 2 RORI S Oy UL RSN e (12
@xﬂfamﬁplmdemﬁﬁwhédluwobmmatm@ﬂ dli, @4 owmerol)s di lifte compound
s Bl £ AR RIAER1 2 a¥ e Ml (ERPL S BIR,

0- 15% net hanol in nethyl ene plus 0.5% anmoni um

hydroxi de) to afford the BEppe of the title

product as a colorless oii%-e—ogl was di ssolved in

Eréparati 4 1-o0ovid-(24 pytriotidimat -y st Aetdtrahyidroisoquinolin-

i i | tercake was washed with ether and
1&8Bénzglé S the title conmpound as a white solid,

30 ng (109%, np 228-230 0OC, identified by NVR and mass

spectral analyseg. M5 (E§) mz 395.2 [M+ H +. BEXAVPLE

LBreparatign df N HO,C D

L -rre- t AT - (1 oxeor- (2-(py i di yNy et

hyl ) - 12,804~ ahydr oi se@ut,00l i n- 6- enzZam-deA

suspensi on of

4- (1- ox0- 2- ( 2- (tpé/r rolidine-1-yl)ethyl)-1,2,3,4-tetrah

dr oi sb§tionEpsantiabL yihg heame; erogequle (Beseriged onsExafple) 53 and

emploingMitlettiin| A1-8&- 275 (diedli@A 181t UX 3 4-tetrahydro-isoquinolin-

6-yloxy)benzoate (0.38 g, 1.3 mmol), the title compound was obtained as a white

solid, 0.40 g (74%), mp 99-100 °C; MS (ES) m/z 379.2 [M + HJ".

EXAMPLES 91-99
Preparation of N-substituted-4-(1-oxo-2-(2-(pyrrolidin-1-yl)ethyl)-1,2,3.4-
tetrahydro-isoquinolin-6-yloxy)benzamide

LD i LD
3]
HOOC N/\\/N SOCh, R\f.\l N/\/N
R?
O \ (9]

6
NH
7

R
R
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tenperature for 90 m nutes, cooled to roomtenperature
and concentrated in vacuo to afford a residue. The

wo e@pmsd44as di ssol ved in CH2C at 00C, treat edP@i/U008/075981

N, &di net hyi hydr oxyl am ne hydrochl oride (64 ng, 5.8

mol ), stirred for 30 mnutes, treated with
triethylam’ne(OZg 1.4 mol ), allowed to warmto
roomtmeraeturfj & stirred overnight. The reaction

m Xt ur e arfie tﬁam@i‘}.?edlwasﬁ@%P”@@@]u@ntEXaMpge 55 and

wietriplayirtgur at ed44(\|&|dﬁ’£1-2324ﬁﬁrdhﬂmnﬁyl)é@lﬁyl)eﬂ2%V@fetrglﬁﬁ%oqumolm 6-

| v.acuo he resultiant resi

nt L at ed
8 ?)BQ'?]Z%% a¢idand ?T‘Sﬁs—*f%qs?ﬂ"f‘? bR comPeYRdapryvn i Takta VIl were
OOl.l@%emanbadmﬁlﬂembyiNMR DR drfandes % amoni um
hydroxi de) to give the title conmpound as a col orl ess
oil, 0.14 g (63%. The oil was dissolved in ethanol
and made into its hydrochl cmmi_g\;qalt as a white solid;
np 190-191 0C, Ms (E§) 'z 40 M+ H +. EXAMPLE 103

Preparation of
6-r4- (cvcl opropyl caNgo‘\KDLO olidin-1-yle
thyl ) -3, 4- di hvdro-R5o0 f) oneA sol ution of
L/ - met hoxy-/V-net hyl -4-(1-0 02(2(pyrroI|d|n1yI)et
hyl)-1, 2, 3, 4-

tetr ahydrEu NI - nol i nNﬁew ) benzam d
nmol ) i N anhydrous THF at—0—0C-was trcm cd &ﬁ'ﬁ

cycl opropylgsnagnesi um de (2.0 m 0.5 M sol ution
in THF), al lowed to Waimg lowly to rdBft enpera8Qie,
stirred ov@2ni ght, quethghether th satassaizsd aquggus

anmoni um cggorl de an cted wit 2. The
conbi ned extracts me%e%%@%l over Ng’é% and 408.3
concentrat 8 i n vacisoprofiyiaminesi due \gas-apuri f i egbloy

| SCO Conbi h h | 0-10%
met hanol : g%’ ?nset E;I)Néﬁgnvm %’g%’rqﬁ%}o gm(’rglr{‘i)‘?lﬁﬁwahydr dK&E) to

af ford the9¢ ree anNiedisthytdngng i t | e preghict as 486.3
colorless gl. The i ssol ve t hanol
treated wt h et her a?&lWﬁm? S red a%aé’%??t er eo432'l'3ne
filtercaked9%as vvashedynm)ltdfneet her andfehm ed t o 43uqyi de

:1'262t4|4t Iziegg)?pound%,gs%pﬁ%py’g e soI i d227_421§84 gy 4%-32%,

EXAMPLE 100
Preparation of 6-chloro-N—methvlnicotinamig_g

Cl
~ CH3NH, XY
Cl l =N - H l =N
HyC”
o o)

A solution of 6-chloronicotinyl chloride (5.22 g, 30 mmol) in methylene
chloride at room temperature was treated with methylamine (2.0 M in THF, 22 mL, 45
mmol), stirred at room temperature for 4 h and filtered. After concentration, the

filtrate was filtered. The filtercake was washed with ethyl ether and dried under

vacumm to provide the title compound as a white solid, 4.6 g (90%), MS (ES) m/z
169.0 [M - HJ.
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HRVS: cal cd for C25H28N2Q2 + H+, 389.22235; found
(ESI, [MH), 389.2228. EXAMPLE 104 Preparation of

W@2p080448, 4- di hvdr o- 2- (2-t et r ahydr o- 2/ f - pyr anPQF/yb29%8/975981

et hyl )i soqui nolin- 1-one A solution of

6- br ono- 3, 4-di hydr oi soqui nolin-1-one (0.36 g, 1.6
mol) in DMF at 0 OC was treated with sodi um hydri de
(60% di spersion in mneral oil, 0.15 g, 4mol),
stirred for 1 h, treated with

2- (2- bronoet hoxy)tetrahyohg;@Apapng)qmn (0.26 M _, 1.7
stlrred
1)-1i2 h4-tetrahydro-

epara no 2Ry 1rvath 1
Bis umoThEB- o) ﬂ’lﬁﬁuﬁ%ﬁlﬂ@ﬁ ard&%icﬁ'ld’@Shed with water
and brine, dried over and concentrated in
vacuo. The residue was purified by flash
chr omat ogr aphy (silica, p;t/@s&m et her/ethyl acetate

2:8) to afford t tithhesco Nund in 87%yield. 1H
(300 Mz, cpai3)l: /.92 = 8.1 H, 1H); 46 (dN
J =81 H 1):047 27 (s¢NH): 4.59 (bs, 1H): —
4.02-3. 41

3. 02-2 2H); 1.89-
“19 |) mz 3555E9E§A_E:Tru+wmpr

Pr epar § of

6- bepz8nBdazol - 1-yl - 2- f% |?tetr d)w@ - Vi oxy) et hy
| 1- 3, 4- d8hydro-2Hisoqi nolin- CoH'é ASl uti on of

6- br ono- 3, 4- di hydr o- 2- ( 2- tetrahydro 2H pyran- 2-yl oxy) e

thyl)lsoumolln-loneéOSS , 1.0 mmol) in DVF was
t r eat &4 SHFRETSIPBGT NRR 486 rilisrersion ineningraboil (@Ig) Sahdmol) in

[BWIZ atioda? @hdecfubAladiredted dpRliske o ?gt@qﬁﬁ\ e]r“gg GithY solution
%eﬁ? rgoliﬁ_g?r_ o room:t eng‘er ature an

& ’M“ Renkr (PYTRInA 308y s dibigraisaadaolinTHaHpogar(0.e g, 2.7

piTasP inBMFNVREIES aVdofn Wi fratudy ﬂoﬁgo %ﬁrtré\ﬁlg?s%aa%golutlon of 6-

B'ncentrat ed in vacuo. The residue was pur
Sy

MR ESERER, I BMA, digateseatr 0@ 36 @tehagiﬁtebbgibd to room
asparbred | dulcamdhvatal %ﬁQ@fr%@?ﬁMﬁﬁt%@ﬁ% %ﬁ&]c%:g%@ed extracts

af f or dt he t|tIe conpound oyl el
Kfgge wgﬁj@dsyp Brimg d(rlgd oyees@lium |ggifate tInd concentrated in vacuo. The

residue was purified by ISCO CombiFlash® chromatography (silica, 0-15% methanol
in methylene plus 0.5% ammonium hydroxide) to afford the free amine of the title

product as a colorless oil. The oil was dissolved in ethanol, treated with ethereal
HCI, stirred and filtered. The filtercake was washed with ether and dried to provide
the title compound as a white solid, 30 mg (10%), mp 228-230 °C; identified by NMR
and mass spectral analyses. MS (ES) m/z 395.2 [M + HT".

EXAMPLE 102
Preparation of N-methoxy-N-methyl-4-(1 -0x0-2-(2-(pyrrolidin-1-yl)ethyl)-1.2,3,4-

tetrahydroisoqui-nolin-6-yl)benzamide
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8.16 (s, 1H); 7.92-7.84 (m 1H); 7.71-7.47 (m 2H);
7.43-7.30 (m 3H); 4.63 (bs, 1H); 4.06-3.64 (m 6H);

W@209/08d144 J = 6.2 Hz, 2H); 1.89-1.33 (m 8H). RCQIVBS2008/075981

(ESI) mz 392.5 [M+ H +. EXAWMPLE 106Preparation of

6- benzi m dazol - 1-yl - 2-f 2- (hydr oxyet hvn- 3, 4- di hvdr o- 2Hi
soqgi nolin- 1-one A solution of

6- benzoi m dazol - 1yl - 2-[ 2- (t et rahydr o- pyr an- 2-yl oxy) - et
hyl ] -3, 4- di hydro-2/-¢~rsoqi nolin-1-one (0.2 g, 0.5
mol ) in ethanol was ated wth 12N HCl (0.5 nli), (}?
stirred for 3 H} dituted with water and extra®ted

et hyl acetate. & combi neld ¥r acts were dri ed-ver
Na2SO4 and cpncents at ed m——vacv&—-ﬂl;he resi
purified by

\
#5h chromat ggetrol eu
et her/ et hyd=(acet ate 2: 8) Cf%? itdA e conpound

in 95%yi 1H NI\/R(SOO CDCI3): (8.6 (d, J = 8.6
Hz, 1H): 848 (bs, 1H): 7.95-7.88 ( v 7.66-7.52
(m 2HTX7.45-7.35(m 3H); 3.99-3.8 6H); 3.18 (t,

J = 6.2 ¥ 2H); 1.64 (s, 1 CJ—I) LCI\/B/E’SDMmz 308.4 [M
EXAVPLE 107 Pr$par at i
6 (1I—|—'Abewp?ﬁ'sd%&oqf F-(Joyo-z: (@épﬂfﬂ“éwe%mﬁﬂ)wﬁ 3-3¢t-tetrehysiroiso-

-CQJHOdm-@I-yTI)banMC &mdme 2/‘@ DA iRfthiony! chloride was heated reflux

q rﬁ@ ﬁjl m d 5\’1%9 QZﬁéohydr oxy-ethyl]-3,

L 5% {9 S¢ 59%ednlp TNy Empepatire @ﬂ@men@@tad in vacuo

Db Bifoics resRlee ATV Fé&l&@'@dyélsm&rlh@ﬂ % :91700@— tredted with N,O-
refl ux ten%erature or

QI'T%%\RQBV‘SBXV%BW? oh%Qﬁqu@ﬁp fafgr & %W@'&) n%tefrﬂdr fore3D nonutes,

dieyreaes\suth ﬂleﬁw&né QO Q }_ﬁ/ .4 'Prﬂn%%”%w@@@%é@ﬂ bR temperature

Preparation
% ?1 t/reﬂeﬂ\é‘?r H‘QB%onhel reaofion _mixtusg rwasi idditad 1wih eZHdly) -@ashed
séquerhlnbuydwmt s0HtEPNEACH; 200 )oriRB Edrfdd BVef g, SB! hnd\concentrated
é“ ‘(afW Egﬁi?%'ta%tzfswdqwfs puifiechy HCSR CayibjFiash® elirbipdtography
{Aidaj 8AQb@kthandtin dichioromethane with 0.5% ammonium hydroxide) to give
the title compound as a colorless oil, 0.14 g (63%). The oil was dissolved in ethanol

and made into its hydrochloride salt as a white solid: mp 190-191 °C; MS (ES) m/z
408.2 [M + HT".

EXAMPLE 103

Preparation of 6-|4-(cyclop_r0g1lcarbonyl)ghenyl[-2-(2-pyrroligin-1-vlethvl)-3,4-
dihydro-isoquinolin-1(2H)-one
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one (220 ng) and pyrrolidine in a Schlenk tube was
heated to 110 OC for 2 h. The excess an ne was renoved

WO poovasiled The residue was diluted with ethyl BCBUS200$/075981

washed with saturated NaHCO3, dried over Na2SO and
concentrated in vacuo. The resultant residue was
purified by flash col um chromat ography (silica,

di chl oronmet hane: methgnol 95:5) to provide the free
amne of the title cgﬁ?pund as an oil. The oil was

di ssolved in nethyle chloride and nethanol, treatgd

W ti”eqbé(ﬁlﬁ 30 min. and R tered.

with fumaric agj d

The filtercake s washed ether and drietNo
provi de the )- conpoun te sol | 1H/NWVR
(300 Mz, DV b, ) : 852&\9‘@ . {1 H),
7.80 (m , g (m Tk edr 68 (d U7.67 (s,
1H 7 2H),657(s%H) . . 3.10
(t, 2 2.82 (t, 2 H, 2.70 (m 4.H) .74 (m 4 H.
LCMVS mz 361 .3 [M+ H +. EXA

Preparation of >
5- (benzi m dazoi - 1- vi nt hyl ) - 2- br onobenzal dehvdeA
suspensi on of nethyl

5- (benzistisazer N—héﬂ'wd@flmme} a’?azd?ﬁ ! QG(QZ(B%S?@M glg&h)é) 1,2,3,4-

i n f-butanol nitrogen

&?ffaﬁ’ygmoﬂm %‘Pﬁvmﬁna@“\de@w g,0.54 nznwrm amhydemse'aﬂ%\at 0°C

mfsltk@étécﬁwnﬁk%lﬁ;ﬁr@pQWﬁég'HegimPn bloRRUEED. é‘ﬁ% 8'5‘ M.sqlution in THF),
&ﬁggﬁ{ature and concentrated i n vacuo re

dRdVar WY ta Teom famararaldrean &tlﬁre@—a@nlgfrhequenched with
@thé@@gﬁéédsaﬁm&o%hﬁc%ﬁ&egn(‘!\"&ﬁac@éd QRn (9-'4 '(ﬁzd PMEcombined

concentrated in vacuo resid

ﬁfﬁ%ﬁ" § AErByAredaryer Mg 2 eoneeaataphiy \(@upl cﬁhe residue was

duaﬁddort@mast;aﬁect&m&h@@ﬁéacﬁg%r@até%?aﬁwv(gﬂiga g'be\hc/li% hﬂ%thanol in

d 67% I d
ERNAE YD p%p PENIYN Mdmélseb&w?ﬁﬁﬁddé@ofreq amine “of the title
phidUet 414 cdloRE2BI0 ereydiNRasPyiE s ddth RtHanol ke RURRHR &ferdt HCl,

%“r(%gteﬁ’%rmt?ﬁ%offhf filterretayyas- washed witheptpan arthgitied tol povide the
fitle &r@pound as a white solid , 48.4 mg (33%), mp 244-246 °C; MS (ES) m/z 389.2;

HRMS: calcd for CasH,sN,0, + H*, 389.22235; found (ESI, [M+H]"), 389.2228.

EXAMPLE 104

Preparation of 6-bromo-3.4-dihydro-2-(2-tetrahydro-2H-pyran-2-yloxy)ethyl)iso-
quinolin-1-one

OO
0 U Br O
0.0
jo @) O™ 0
Br NaH Br

A solution of 6-bromo-3,4-dihydroisoquinolin-1-one (0.36 g, 1.6 mmol) in DMF
at 0 °C was treated with sodium hydride (60% dispersion in mineral oil, 0.15 g, 4
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mol ) in ethanol was treated wth
1-(2-am noethyl)pyrrolidine (439 nL, 3.5 mol)

wo 200bo@Ed4 by acetic acid (399 nL, 7 mmol), cooPE&HUS200€D)75981

treated with sodi um cyanobor ohydride (0.29 g, 4.7

mol ), stirred at room tenperature overni ght and
concentrated in vacuo. The residue was dispersed in
saturated NaHCCB and extracted with CH2Cl 2. The

B nEHTTeSOF At dreqisdewiftn St ramasthayitaieaydra-ak-pycesy (0.26 mL,

Na2 ﬁ%lﬁ%ﬂowwﬁbe\ﬂéﬁnﬁioa@oﬁnﬁe?ﬁ@éﬁﬁﬂe Tﬁlﬁeﬂ %%l‘#ﬁéﬁ)t VWidted with water
col umm chr omat ogr aphy (sil ca,

ur f| ed h
p Fﬁéi/ W&h?@é\&haﬁf& FORRINGA | UFARLS db@Ri Weshed with water and
gorﬁreodﬁed)o(?&) N& S drar sbricB@rdtéd |/r€vé‘&l6p0'Fméjrésfbue7w/és puruﬂed by

yf‘q)slwd rcsr?%{aglr'\a/?p& (s@casaegoleilpb 2h?r/9tp§/ln@ce§ﬂ)el_g§ g@@ggrd the title
1ddiripoand@ 3 87%3ibId. 3HIMR, 3MHZZCYJ%1§ 702 1y, ﬁH)s1 Hz 1H); 7.46

]1(_dL #?pwgt %%(QE%) 4"Do%be ity 316Y 341|_(|]m 6H) 505, 290 (m, 2H);

f480-h8uZmMBEHRZIEMS-(EEN /2 BBY b)M2- Rronpbenzy| H2- pyrrol |
di n-1-yl et hvDcarbam ¢ acid nethyl estr A solution of

[ (5-benzi m dazol - 1-yl net hyI ) - 2- bronmobenzyl |- (2-pyrroli
din-1-ylethyl) amne (0. & LED16® nmol ) and
triethylam ne(TEA) ( 114rrL 0. mo!) in CH2C 2,
(Breparatioh rof nzithida26l- Wals2-{2-(tatraklydvopfran-2-yloxy)ethyl]-3.4-

54 m., 0.69 nmmol) over a 15 mn
i % = ErPJ > -‘Bn C for 1h and concentrated in

vacuo. The resi due was di spersed in saturated NaHCO3
and extract ed W t ho G 2. Theconbi ned extrg@cts wey

washed wdt h Wed ovey Na2SO4 and cojc \ﬂJ
i n vacuo, e res ant %:Je was pur i d a
col unAf=ehr o} tography ( onet hane/
to giveahe title co

mzgh72.4 [M+ H +. EXAWMPLS: 112 Prar tion of
5- (1f/ - benzi m dazol - 1-yl et hyl ) -2-(2 roI|d| n-1-yl et

hyl )i soi ndol i n- 1-one

A solution of 6-bromo-3,4-dihydro-2-(2-tetrahydro-2H-pyran-2-yloxy)ethyl)iso-
quinolin-1-one (0.354 g, 1.0 mmol) in DMF was treated with cesium carbonate (0.446
g, 2.1 mmol) and benzimidazole (0.141 g, 1.2 mmol), heated at 150°C for 72 h,
cooled to room temperature and diluted with diethyl ether. The phases were
separated. The organic phase was washed with water, dried over Na,SO, and
concentrated in vacuo. The residue was purified by flash chromatography (silica,
petroleum ether/ethyl acetate 1:9 then dichloromethane/methanol 99:1) to affordthe
titte compound in 48% vyield. 'H NMR (300 MHz, CDCl;): 8.28 (d, J = 8.1 Hz, 1H);
8.16 (s, TH); 7.92-7.84 (m, 1H); 7.71-7.47 (m, 2H); 7.43-7.30 (m, 3H); 4.63 (bs, 1H);
4.06-3.64 (m, 6H); 3.10 (t, J = 6.2 Hz, 2H); 1.89-1.33 (m, 8H). LCMS (ESI) m/z 392.5
M+ HI".

EXAMPLE 106
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A sol ution of
[ (5-benzi m dazol - 1-yl net hyl ) - 2- br onobenzyl ] - (2- pyrroli

wa@lRewoasetket hyl ) carbam c acid nmethyl ester (0.POBU§008/075981

0.2 mmol ) in THF, under nitrogen, at -90 0C was
treated dropwise with f-butyllithium (298 nL, 1.5 Min
pentane), allowed to cone to roomtenperature, stirred
at room tenperature overni ght and concentrat edunder

r RBrépaeadiopr ¢f Bsbié rezimidiol-
%Mhﬁqd E@(tract ed wmth CH2Cb. The co extracts

th brine, dried over Na2SO»4 and

concentrated in vacuo. The residue was purified

(silica, di ctdoronetohmathanol 8:2) to affo&d t he

title product)lin 8% d, identified by NWMR

spectral ys s. L ESI) mz 361 .3 | M.
EXAMPLE 1 par ati on of et hyl

4-Bro rononet hvObertzoate Step 1: I

4- br -2-met hyl benzoate. A stirred sugpensi on of

4-bro nmet hyl benzoic acid (4.98 g, 2 [) in

di chl o thane (80 nlL) and nethanol (1 ) was

treated carefully with a 2.0 M sol ution of
trimethylsilyldiazonethane ( 11.6 nL, 28 mmmol) at QOC.

The resWoliting ﬁobLﬂeh%mY&%%olsﬁ‘l-Qf Q@teﬁ’éhy%){;pin%ﬁ ﬁﬂgﬁ}g ethyl]-3,4-

The m xture was partitioned between dich

Sydmo-R4saginaii Hyefteotdi 216, O-Phemebrinistanobwgaiegteshwiged2N HCI

BBEemEPRERBY e G, ‘dﬂ&’t@ﬂ Wlﬁ\dwgt%Fj aR§ %%ﬁé'&t@d W &hR acetate. The
resi due was purified | SCO Conbi h(r)

&ﬁ%f?&f’c?@‘?faﬁﬁwe(f@ﬁs@é everf;Naﬁ@etaaﬂ éOPfF?rWéi@é’rfééf)aCvab The residue
Ak Yudfidd )Zﬂébh(&?@@\a@%taiﬁﬁggﬂeir*éfe‘&ﬁpetﬂér‘]@ﬁgﬂcg@szﬁ@f fo #Hord the

a col orl ess ail

Jf'ﬂ%P‘EiﬁBO‘Z‘d('Brgén/ﬁbﬁﬁlf’hy‘ﬁMM%ZQQGbMBIW of %@HEWH) 8.18
fdbsbn Qsﬂ%&"()’rl H@UZT@@SQ {2l ziH) 744§ ﬁﬁﬁeﬂn 3Hg £8d. §8\’ﬁ§1 6H);

r eat ed onpsuccinimd &é g
§n1@ (be/rfzéﬁHZp@Hé»xi Brb(s 0. 3D BCMS 'rm/6|3)0 4Hé4a‘l’é'di at 85C

for 5 h, cooled to roomtenperature and filtered The
filtercake was washed with CCl4 and the filtrates were
conbi ned and concent r at eEXAMPLENN 1 o

Preparation of 6-(1H-benzimidazol-1-yl)-2-(2-chloroethyl)-3,4-dihydro-2H-
isoginolin-1-one

A solution of 6-benzoimidazol-1yl-2-[2-(hydroxy-ethyl]-3,4-dihydro-2H-
isoginolin-1-one (243 mg, 0.79 mmol) in CH,Cl, and DMF was treated with thionyl
chloride (0.17 mL, 2.4 mmol), heated at reflux temperature for 15 min, allowed to cool
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provi de an oil residue. The residue was purified by
| SCO Conbi Fl ash(r) chromat ography (silica, 0-5% ethyl

waec@vas@a44 n hexanes) to afford the title conmpoReUSDISS75981

g (74%, Ms (El) mz 308 [M+. EXAMPLE 114Preparation

of 2-allg |-5-bronoisoindolirt-1-one A m xture of

met hyl 4-brono-2- (bromonet hyl ) benzoate (4.19 g, 13.5

nmol) and allyl amine (20 nL) was heated at 50 OC for

19 RO slempesites eod resorentetestrtat dyegssdin weedo vibt ive the  title
Gdttdotind esm I+ pf:th 1.0 N HCl and bri ne,

dri ed O\Cjer Sgg%g%@ggﬁcgtr ted in vacuo. The

resi due was purified by |ISCO Conbi Fl ash(r)

chromat ography (silica, @ExApethys acetate in
hexanes) to afford 2.13 gTTG‘Zl’??‘gTSLthe title conpound
: 9fy-2-08 frFotidini 4 1@ B 4M +

meinie A —2=racet al dehyde Using
essentl al l'y the sane procedure described in Exan'pl e 6

and enpl oyi ng 2-allyl-5-bronoi soi ndolin-1-one (2 ,
8.4 mol ), the titl egconpound was obtai ned s a | |
yel | ow oi |, 40(62%, M5 (ES) mz 254.0 A T,

EXAVPLE 1{ rearatl on Efy:l\/
(/7?)-5-brang 2-(2- met pyrrolidin-1 et hvni SgisHg
ol i n- 1y ope USI ng essenttatty—the sarnpe-NIrocedure

descrNbed i n Exanpl e 7 2o, appl oyi g
2-(5-b - 1- oxo- 3, 4- di hydr oi soqui noI 2(1H)-yl)aceta
| dehyde>0.35 g, 13 nmol), (R) - 2- et hyhkpyrrol i di ne

hydrochl oride (0.19 g, 15.6 mmol) and
diisopropylethylamne (0.34 nL, 15.6 mol), the title
Aompyiured ofia@-( b‘lirbamimtdiaael-'all)eﬂad.?ecrchafssthsal)—B 4 dh@dfo-@H-isoqinolin-1-

%{ﬁg"(%%%[@l Fpgiyﬁﬁﬂ%éﬁée%ty‘b?ws DR 5 11 & B2 . The
excess amine was removed in vacuo. The residue was diluted with ethyl acetate,
washed with saturated NaHCO,, dried over Na,SO, and concentrated in vacuo. The
resultant residue was purified by flash column chromatography (silica,
dichloromethane:methanol 95:5) to provide the free amine of the title compound as
an oil. The oil was dissolved in methylene chloride and methanol, treatedd with
fumaric acid, stirred for 30 min. and filtered. The filtercake was washed with ether
and dried to provide the title compound as a white solid. '"H NMR (300 MHz, DMSO-
ds): 8.62 (s, 1 H), 8.09 (d, 1 H), 7.80 (m, 1 H), 7.73 (m, 1 H), 7.68 (d, 1 H), 7.67 (s, 1
H), 7.36 (m, 2 H), 6.57 (s, 2 H), 3.68 (m, 4 H), 3.10 (t, 2 H), 2.82 (t, 2 H), 2.70 (m, 4
H), 1.74 (m, 4 H). LCMS (ESI) m/z 361.3 [M + HJ".

EXAMPLE 109

Preparation of 5-(benzimidazol-1-yimethyl)-2-bromobenzaldehvde
N’%\N/\@COZ*CH:& NaBH, N//\N/\(:[CHO
O O
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Preparation of o

(ffl-4-(2-(2-(2-nmethylpyrrolidin-1-yl)ethyl)-1-o0xoisoi
wodebiosr1® vDbenzonitrile Using essentially thRCHHN®08/075981

procedure described in Exanple 9 and enploying

(R)-5-brono-2-[2-(2-nmethyl pyrrolidin-1-yl)ethyl]isoind

ol in-1-one and desired boronic acids, the conpounds

shown |n Table VII1 were obtained and identified by

NVR arft) SHEREESIOp&E medhY! ar{ReRziaidazatpylimethy|)i2-lEemokenzoate (4.0 g,
Ar1Bg RMal) ib bbb, Gﬁdéert?“O?f]w"’\g%%t?@é‘té@%ﬂ Qodium borohydride (0.87 g,

| -horonic acid -
éﬁ(w ) 515 b yRx tamperatiee PYRIRiOBY gogled ¢ room temperature and

loasartRes M Gadwd. d The(R¥idue! W44 BRpdrsed ak Wé!rl )and Jel@gcted with
boroni ¢ aci d =

Cﬂ%ﬁ:& 184- 185 418. 2489 phenyl
%|°}>mb@@ﬁémw&szweewa$w. Wi &rine, dried over N32304 and
(dBheehtiafett (i2vdc2oMeThy |re§!;)r’d JeOJvéis!j biifiku\y) RdshYdolurdr @X@mbtdgraphy

ahvd 0l SO U|n
és'{ﬁaoﬂf;" PRG h)’iB%/ ?ﬁéo)ﬁwfcafm Beitlle aamELENin 67% yield.
HOMS EESINR/z St&B M+ H]". o
4-((1-O0xo0-1,2,3,4-tetr ahydr oi soqui nol i n- 6-yl oxy) net hyl
)- benzonitrile A m xture of
6- hydr oxy- 3, 4- di hydr oi sogxiamMHLENt{g 2H) - one (0. 46 g,
2.8 mol ), potassium car gonate( 0.97 g, 7 mol) and
rationef [(tbdnzhaioazdi1-iendt -
Med ag room t enperature overni ght,
r an

NaBH,CN

Br

A solution of 5-(benzimidazol-1-ylmethyl)-2-bromobenzaldehyde (1.0 g, 3.2
mmol) in ethanol was treated with 1-(2-aminoethyl)pyrrolidine (439 uL, 3.5 mmol)
followed by acetic acid (399 pL, 7 mmol), cooled 0 °C, treated with sodium
cyanoborohydride (0.29 g, 4.7 mmol), stirred at room temperature overnight and
concentrated in vacuo. The residue was dispersed in saturated NaHCO, and
extracted with CH,Cl,. The combined extracts were washed with brine, dried over
Na,SO, and concentrated in vacuo. The residue was purified by flash column
chromatography  (silica,  dichloromethane/methanol/  ammonium  hydroxide
9.5:0.5:0.05) to afford the title compound in 77% yield. ("H NMR (300 MHz, CDCl):
7.96(s, TH); 7.82(m, 1H); 7.47(d, 1H); 7.36(d, 1H); 7.27(m, 3H); 6.89(dd, 1H); 5.32(s,
2H); 3.84(s, 2H); 2.79-2.46(m, 8H); 1.81(m, 4H). LCMS (ESI) m/z 414.3 [M + H]".

EXAMPLE 111

74



extracted with nmethyl ene chloride. The conbi ned

extracts were washed with water, dried over sodium
waibasa4and concentrated in vacuo. The resi duRCTHES2008/075981

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

0- 10% net hanol in nethylene chloride) to afford the

title conpound as a white solid, 0.3 g (38%, np

158-160 0C, M5 (ES) mz 279.1 [M+ H +. Step 2:

4P #iory bf J(5-benzimidazol-1-ylmethyl)-2-bromobenzyil-(2-

T o_lidin-1- |-

- y

b8 of NaH (60% di spersion in
mneral oil, 95 ng, 2.4 mol) in DVF at room
tenperature was treate ith a solution of 4p¢hl
-o0xo0-1, 2, 3, 4-t et rahydr Qi soqui nol i n- A

N
6-yl oxy) net hyl ) bENzoritrile (0.40 g, 1.6 m¥ol )N/i}/

heat edAtn-65.0€ F0r 10 nTrO,Clopl edN%N Q eated
with ahLyl bde (0.18 oL, 21 JB s ed at Q0C
for 10 , difuted wth Wk er and acted Wrth

CH2Cl 2 e conbi ned extracts were Waghed with water
5 and concentrated in vacuo. The residue was purified by
| SCO Conbi Fl ash(r) chromat ography (silica, 0-5%
net handlsolutiodi efh [(bibenzitrivazel) 1-yimeatyi oz-Brdntdehi Ij—(%-spyrrr%lidin—LyI-
z

- ol oil..0.15 g 9.,
STEPEHTG R8s & XL g et AL (19 i 02 mmo) i
,q-,lgglmun@ttrrlatﬁyghrpi%eqm lwalsitreaﬁeoy\l'v:ﬂ?(ydetﬂ?qylchloroformate (54 uL, 0.69
il ng .ess a e sane
[ oA S e E NP FTSPR I8 maremveyiaied in o, The
O apsigye 1wax odispersad 4irt etatarajedr ANSHCIO] Nahd Nefract@X YUiFEt BH,Cl,.
00k L 0..47 nmol the title
Tbenananen sty BrehiaShoa e e ey Naubio ang concentrated
(MRyaauq. ( ZHhep resultivit regidugr was ipdirifled. byyfidset byl LchremBtolraphy
_ Lnolin- .. . ,
(oS At ahd 81T Bk T e sompsbneiin T, Lowss (Es)
g¥s4m #@MImHE he same procedure described in Exanple 8
15 and enpl oying 4-{[1- oxo-2-(2-oxoethyl)-1
, 2,3, 4-t et rahydr oi soqui nol i n- 6-yl oxy] - met hyl } benzonitr
ile (0.16 g, EXAMPLE 112

Preparation of 5-( 1H-berLz_imidaon-ylmethyl)—2-(2-pvrroligin-1 -ylethyl)iso-
indolin-1-one

0O

8 \/@11’_% t-BuLi K[;dN IN\/:]
N
TR o

20

A solution of [(5—benzimidazol~1-ylmethy!)—2-bromobenzyl]~(2—pyrrolidin-1~yl-
ethyl)carbamic acid methyl ester (0.095 g, 0.2 mmol) in THF, under nitrogen, at
—-90°C was treated dropwise with t-butyllithium (298 pL, 1.5 M in pentane), allowed to

25 come to room temperature, stirred at room temperature overnight and concentrated
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0.5 mmol) and (R) -2-nethyl pyrrolidine, the title
conpound was obtained as a white solid, np 212-214 0C,
W 20oDoxB44 -33 (¢ = 1.00% i n net hanol ), i dentiPCEUSIDYS/075981
NMR and mass spectra! analyses. M5 (ES) mz 390.2
[ MrH] +. EXAMPLES 121-130 Preparation of
L/ -substituted-4-fl-oxo-2-(2-pyrrolid(n-1-ylethyl)-1
0 FQl
S sech PRARUAL D RP AR, e BelerBRP PG NkRICOs and extacted
\pllﬂD@HﬁEllli eTUescmbbed ekifagtx wafs wasisdayith keingl dygchgyer iNg.SO. and

@O%BE&P&%@%? baR? %&T?%F&Je% M]’ﬁleg Q§1héae qjl@fﬂrﬂﬁetﬁahé methanol

oun e V were obtained
8: a)atu aﬁwredhbyntlmmom ii1§% vnégiolIQﬂnilw hﬁé‘ﬂ\/'@p%@t pgps spectral
S%§e? {EST?M zez%é1>§ Mk lqjoptical rotation val ues
were obtal ned using .0% solution in nmethanol. TABLE
| XEx. No. Rl NR6R7Y rrp C[I\/H—I] [a]D 25 121 H
t hi ophen- 2-yl met hanam neyampr 24335 460. 2057 122 H
nor phol i ne 272 274 434 2438 123 H 2- chl or oet hanam ne
Prapapationioimmetivd 4-Bro R PROMEMEINMUREenA0ate >00- 201
406. 2489 125 H furan- 2 yl met hanam ne 2 11-213 444. 2283
(S)-1-met hoxypropan-2- 126 H 232-233 436. 2596 +12

arrﬁdo;m 3- rTétTM&Z’é‘ﬁhrrol i di ne foarEOA;_égl 2595 128

(S)
Br

CHs, 2. NBS Br

B
Oreon

Step 1: Methyl 4-bromo-2-methylbenzoate.

A stirred suspension of 4-bromo-2-methylbenzoic acid (4.98 g, 23 mmol) in
dichloromethane (80 mL) and methanol (15 mL) was treated carefully with a 20M
solution of trimethylsilyldiazomethane (11.6 mL, 28 mmol) at 0°C. The resulting
solution was stirred at 0°C for 3 hour. The mixture was partitioned between
dichloromethane and 1 N sodium hydroxide. The combined organic phases were
concentrated under reduced pressure and the residue was purified by I1SCO
CombiFlash® chromatography (0-5% ethyl acetate in hexanes) to afford 4.72 g
(89%) methyl 4-bromo-2-methylbenzoate as a colorless oil. MS (El) 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 CCl, 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 CCl, and the filtrates were combined and concentrated in vacuo to
provide an oil residue. The residue was purified by ISCO CombiFlash®
chromatography (silica, 0-5% ethyl acetate in hexanes) to afford the titie compound,
1.59 g (74%), MS (El) m/z 308 [M]".

EXAMPLE 114
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25

H 193-195 462. 2752 -64 (nethoxymet hyl)pyrrolidine 129
H propyl am ne 240-241 406. 2491 130 H thi azol - 2-am ne

WQ39AB[4447. 1850 1% sol ution in MeOH EXAMPLESPUBUS28%075981

Preparation of
6-aryl -2-(2-(pyrrolidin-1-yl)ethyl)-3,4-clihvclroisoqu
i nolin-1(2W - one Lblng essentially the sane procedure
S55iahcs Za ot 3ol JRGoRIRIAKI Ng | Ne, abpr opr] al ¢

i hydr oi soqui no
lin-1(2ff)-one andthe desired aryl boronic acid |

Ar-B(OH) 2, the corrpounds sh,owvv%/l n Table X
and high re

obt ai ned and A,CHj ed B
mass spectr naI yse Tabl-e—X—Ex No.
[ MtH] 4- g} -(pyrrolidine-1 -

carbonyl)phenylhgronlc acid 3- (dlneghylcarbanoyl) 4-

132 foam 410. 2238 f | uor ophenyl boronic acid
3-fluoro-4-(pyrrolidine-1 - 133 231-232 436. 2409

car bogyhixihesy heetypaittomei2d bbnedthethy)oenggate (118, -5 mmol)

- 134 foam 452. 2095

and allyl amine (20 mL) was heated at 50 °C for 12 hours, cooled to room
temperature, diluted with CH2CI2, washed sequentially with 1.0 N HCI and brine,
dried over Na,SO, and concentrated in vacuo. The residue was purified by 1SCO
CombiFlash® chromatography (silica, 0-75% ethyl acetate in hexanes) to afford 2.13

g (62%) of the title compound as a white solid, mp 58-60 °C; MS (ES) m/z 252.0 [M
+ HJ".

EXAMPLE 115
Preparation of 2-(5-bromo-1-oxoisoindolin-2-yl)acetaldehyde

O
f OSO4’N3IO4
O Booa

Using essentially the same procedure described in Example 6 and employing
2-allyl-5-bromoisoindolin-1-one (2.13 g, 8.4 mmol), the title compound was obtained
as a light yellow oil, 1.34 g (62%), MS (ES) m/z 254.0 [M + HJ".

EXAMPLE 116

Preparation of (R)-5-bromo-2-[2- 2-methylpvrrolidin-1-¥I)ethyllisoindolin-1-one
CH3

HaC
O NH 'HC! O -
I ING
NaBH;CN
Br

Using essentially the same procedure described in Example 7 and employing
2-(5—bromo-1-0xo—3,4vdihydroisoquinoiin-2(1H)-yi)acetaldehyde (0.35 g, 13 mmol),
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car bonyl ) phenyl boronic acid 135
4- (et hyl sul f onyl ) phenyl boroni ¢ acid 153-155 399. 1737

WEXNNPBH44.36 Preparati on of PCT/US2008/075981

3-fluoro-4-(1-oxo0-2-(2-(pyrrolidin-1-yl)ethyl)-1,2,3,4
- tetrahydroi so-quinolin- b-vObenzoic acid HOStep 1:
Met hyl

:%R[ b %%l’?jl;%/rr@prdn‘?é( ﬂycg'oéraorfcﬁy (d 9% gdu@ 61m)ﬂo))eatnlaydn)soﬂrogylgthﬂamme

- tetrahydro-isoquinolin-6 enzoate Usin

éa.34 ek alg. §/ nimel), s@ﬁé‘”ﬁrf@mui“é W seirtained aﬁrﬁ ERgfgsseciy 0.37 g
| o S = +

g@@/o T@ ?9 gr ol1|OcP n meth[alswolz M?)(E%) rR/ZcP3r_1,y1d M0| sH qui no

lin-21(2/- /) one (0.36 g, 1.1 mmol ) and

2-f 1l uoro-4- (et hoxycar pPEg Y. {hgroni c acid, the
t|tIe prod?ct 0. 14 %Mned as a Ilght ]

@zﬁﬁéniﬂr_fgtgﬁ% 11. 2074 [M+ H +. Step 2: 3-Fluoro- 4 (1
pyrrolidin-1- yI)ethyI) 1

, 2, 3, 4-tetrahydroi soqui nolin- 6-yl)benzoic acid Using
essenti al | y the saglecpr ocegukﬁagﬁﬁcrl bed in Exarrpl e 53

and enpl oyi ng (ge

3-fl uor o- 4- (140x0- 2N 3( pyPe(B). KeFQy- 1- yI)ethy) 1,2/3:4
_tetrahyls - 6—yybenzoat e _/U’@
i
nmol ) e corrpound .
( \

a whi BE foam [a]D 25 = - 44
(ES) mz 397.2 [M+ H +. EXAMPL
of
3-fl umsmg/t#ssemﬂwy thelsapth dro¢ddups desbripad (rplzxanaple iamd Bnydloying

%ﬁ)t %%’)C I or | 5&23 nﬁ@){%@ﬁé %ﬂryﬁ?'eﬁwggl% H?J)Hnl Bn%{ ﬁM’ 8@5%@1 b%?onlc

pmds dbe cempegudsi sl@emlmanﬂ)dafv‘ﬁl we@@mméam @ynmf@d:}}y NMR and
mass spectral analyses.

Table VI
Ex. No ArB(OH)2 [a]D25* mp [M + H]+
117 4-cyano phenyl-boronic acid -54 214-216 °C 346.1.
118 H(methylcarbamoy))- -56 foam 378.2176

phenylboronic acid
4-(pyrrolidine-1-carbonyl)-
119 o -38.0 184-185 418.2489
phenylboronic acid

*c = 1.00% in methanol),

EXAMPLE 120
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fluoro-4-(1-oxo0-2-(2-(pyrrolidin-1-yl)ethyl)-1,2,3,4-t
et rahydr oi so-qui nol i n-6-yl)benzoic acid and the

waele@vosd4am ne, the conpounds shown in Tabl e XPCTHESM08/075981

obt ai ned and identified by NVR and hi gh resol ution
mass spectral anal yses. TABLE Xl Ex. No. R11RINH mp C
[N%Fﬂ 1SZ NHNbZ 228- 229 410 2240 138 pyrrolldlne

0 'I)propyl) 1

, 2, 3, 4' tetrahy 0- |squ|noI|n 6- yI)benza
hydrochlorldeN _ fids Usi ng essentbally
procedur e d sq;ybed ki Exanpl e 9 and

6- brono 2 - ( din-1 Hu

-yl §¥d1 dr0|squ|noI| H) - one and t he
des bUrUnrt aci ds npounds shown in
abl & X mere obFb ned ang entlfled by NMR and hi gh
resol ution mass spgetral yses. TABLE XI'! Ex. No.

R3 np [ MkH 4-( hyI carP¥anoyl )- 141 158-159 392. 2338
phenyl bor oni ga &l vbAe 4- (pyrrolidine-1 -carbonyl)-
223- 224 432. 26 Phenyl boroni c aci d EXAMPLE 143
Prepar ation &f HC

{1 A g?@ﬁ(loﬁ% ?,% 4—'&1%&55&9&[&ﬁbliriiﬁfirldxwﬁn)eﬂiwy lbpnZonitrile
A mlxture of 6-hydroxy-3,4- dlhydrmsoqumohn -1(2H)-one (0.46 g, 2.8 mmol),
potassium carbonate(0.97 g, 7 mmol) and 4-(bromomethyl)benzonitrile (0.83 g, 4.2
mmol) in DMF was stirred at room temperature overnight, diluted with water and
extracted with methylene chloride. The combined extracts were washed with water,
dried over sodium sulfate and concentrated in vacuo. The residue was purified by
ISCO CombiFlash® chromatography (silica, 0-10% methanol in methylene chloride)
to afford the title compound as a white solid, 0.3 g (38%), mp 158-160 °C; MS (ES)
m/z 279.1 [M + HJ".

Step 2: 4-((2-Allyl-1-oxo-1,2,3,4-tetrahydroisoquinolin-6-yloxy)methyl)-
benzonitrile

A suspension of NaH (60% dispersion in mineral oil, 95 mg, 2.4 mmol) in DMF at
room temperature was treated with a solution of 4-((1-oxo-1,2,3,4-tetrahy-
droisoquinolin-6-yloxy)methyl)benzonitrile (0.40 g, 1.6 mmol) in DMF, heated at 65
°C for 10 min, cooled to 0 °C, treated with allyl bromide (0.18 mL, 2.1 mmol), stirred
at 0°C for 10 min, diluted with water and extracted with CH,Cl,. The combined
extracts were washed with water and concentrated in vacuo. The residue was
purified by ISCO CombiFlash® chromatography (silica, 0-5% methanol in
dichloromethane) to afford the title compound as a colorless oil, 0.15 g (30%), MS
(ES) m/z 319.2 [M+H]".

Step 3: 4-{[1-Oxo0-2-(2-oxoethyl)-1 ,2,3,4-tetrahydroisoquinolin-6-yloxy]-

methyl}benzonitrile
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20

, NaH NaBH3CN, HOAc Step 1:
6- 1 odo- 3, 4-di hydr oi soqui noli n-1(2W-one A sol ution of

W®@2M99080448, 4- di hydr oi soqui nol i n-1(2H) - one (15 BCT/682085075981

nmol) in dry THF (1.0 L) cooled to -78 0C and added
n-butyl lithium(1.1 M 151 nlL, 166 noi) slowy into
the reaction m xture. The reaction m xture was stirred

‘”E‘fsmgl%s@@afll?'ihelsehne Enﬁedur@%ﬁ@nb@@% ﬂix&npl%aﬁs é’nd’@hbloysﬁg 4-((2-

was sl o ropw se - reacti on
AT L8 Aot Aol S oD XA SN RN ZOP B 0 hob. 047

hﬁﬁ&z itntitld eﬁm&&;nms%@ﬁ‘é&% é/\tél&le%mm um chl orl de
solution and extracted w acetate & wash

Stem wat 4 br ARG LRI RA BB BUSY o 2.3.4-tetra

whm&@qlﬁﬁal.ﬁemsiy)muﬁﬂ)uenzuﬁwe hyaihﬁ;mmw@ product
purified by colum chronata aP ﬁagﬂSI lica, 1-75%

é{sm essenially &g AARE,PaeReAUteodescr g ASsh eTppIOYIRg 4-{11-

'bk&JZE(Zfo@ @1@3 ﬂ-téWHHero%thlﬂolMW—y!bx@]Qﬁet@Q}be(nE&)ltrﬂd 70.16 g,

%75§\mm) 9 G- @ewyﬁmpaﬂ'aﬁs@adiﬂﬁ&Pmowdzw?s Ghigined as a white

RGO Den-bos bBE @Jee@sl% £leor] PadethanoiPaderitiad bi 'NMR and
from 6-1i odo- 3, 4- g@ém SO%%I nolin-1(2f/)-one (4.
g‘asi‘ﬁpﬂfﬁf@‘ )anamse§ g\ﬂ% 3)Mig1399.2M A~ 6 i odo- 3, 4-

di hydr oi soqui nol i n-1(2W-one was obtained as a |ight

yellow oil. HRMS (ES) mlz 314.0043 [M+ H +. Step 3:
2- (6- | odo- 1- oxo0- 3, 4- diE&ﬂM&%&qﬁ—@ n- 2(1W -yl ) acet al
deh de Accr| n toth roceure dleétr:H_beg1 flg{zga_

@&WMMM@W& 4.0 9
(79% of the title product was obtained as a white
foam HRMS (ES) n12 315.9827 [M+ H +.Step 4 :
(/7?)-6-10do-2-(2-( yl pyrroHdi n-1-yl ) et hyl) - 3,7
hydr oi soqui nol@ n- 1(Wone Usi ng gssentl allydhe s%ﬁ@
procedure deschip€din ExanBI eRS@ and enpl oyi Ny 2-¢6-
HCI

2) Hel

OH -
R6 N R7

Using essentially the same procedure described in Example 55 and
employing the appropriate benzoic acid and the desired amine, the compounds
shown in Table V were obtained and identified by NMR and high resolution mass
spectral analyses. For Table IX, all optical rotation values were obtained using a
1.0% solution in methanol.

TABLE IX
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i odo- 1- oxo- 3, 4-di hydr oi soqui nolin-2(1W-yl)acet al dehyd
e (2.0 g, 6.3 mol), the title conpound was obt ai ned

W@2008/08akorl ess oil, 1.94 g (80%, [a] D 25 = -B6I/[82068/075981

1.00 in nmethanol); HRVS (ES) mlz 385.0773 [M + H| +.
EXAVPLE 144-153 Preparation of
(/?)-MAf-substituted-2-(2-(2-nmethyl pyrrol 8din-1-yl)eth
yl)-1-oxo- R

1, 2, 3, 4-t et rahydr oi soqui nol i ne- 6- carfyfoxam de

hydr ochl ori de conpounds Usi ng ®ssentNaVly the sane

procedure described in step 0 NExarGCI e 38 and

enpl oyi ng O HC

(R) - 6-10do-2-(2-(2-nmet hyl py+¥olidin-1-yl)ethyl)-3,4-di
hydr oi soqui nol i n- 1(2H e and the desired am nes as

the starting materi el si~the conpounds shown in Table
XI1l were obtained antl identified by NVR and hi gh

resol ution mass spegfMak’ anal yses. TABLE X Il Ex. No.
NHR 1R2 [ai ] D 25* np C [ M+H] 144 azepane -29 192-193
384. R MNb.1431Cycl obut WReRM ne -32 214-215 3JpfH]338 5
pi peridine -31 foam 370.2492 147 cy(ﬁ‘%ﬁ%xyl arril-ﬁe -2@9
140- 1421 384.,2648iopHén-2;yBnetharyhiiioe 1 244 12166 - £60.2G57 -
145-1 418. 2493am ne 149 .cycl opent Lne - 9- 220
370, 214 1 A3 2. 150°BHRIT A h16. $183R° ashak 22
t et r ahgair oi §pqui nBichioeoethanamine 236-237  426.1942 -

124 H N-methylethanamine 200-201  406.2489 -
125 H furan-2-ylmethanamine 211-213  444.2283 -
(S)-1-methoxypropan-2-

126 H ) 232-233 436.2596  +12
amine
127 H 3-methoxypyrrolidine foam 448.2595 -
128 (S)-2-
H » 193-195 462.2752 -64
(methoxymethyl)pyrrolidine
129 H propylamine 240-241  406.2491 -
130 H thiazol-2-amine 284-285 447.1850 -

1% solution in MeOH

EXAMPLES 131-135
Preparation of 6-aryl-2-(2-(pyrrolidin-1-yl)ethyl)-3,4-dihydroisoquinolin-1(2H)-

one

o 1) Ar-B(OH), o (>
N/\/D Pd(ll), K,CO4 ~N
N ,
HCl
Br

2) HCl

Ar

Using essentially the same procedure described in Example 9 and employing the
appropriate  bromo-2-[2-(pyrrolidin-1-yl)ethyl]-3,4-dihydroisoquinolin-1(2H)-one and
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151 pyrrolidine -33 166-167 356.2335 152 isoindoline
-29 109-110 404. 2338 153 pyridi ne-4-am ne -32 foam

WG@2Z®9838@% 1% sol uti on in MeOH EXAMPLE 154 Pr epRCHUB908/075981

of (/?)-b-(1
-benzofc/limdazol -1-yl)-2-(2-(2-niethyl pyrrolidin-1-
yl ) et hv@ 3, 4- di hydr oi soqui nol i n-1(2f/)-one

drochl ori de Using. ipal
BB AP S5 S, b RBE SRARSHUTbIe X were
Sained andazofifed(Hy. NMIR@ndhi@Brenmiolion mags spectral analyse
6-10do-2-(2-(pyrrolidin-1-yl)ethyl)-3, 4-
di hydr oi soqui nolin-1(2/-/)-one (0.17 g, 0.44 nmol),
t he desired conpound was obakieXed as a white foam
[a]D 25 = -32 (¢ = 1.00%in nmethanol), HRVMS (ES) nfz
375.2186 [M+ H +. EXAMPLE 155-156 Preparation of

/ V- substituted-1-oxo-2-(2-(pyrrolidin\l-yl)ethyl)-1, 2,
3, 4- tetrahydroi so- qui ngline!g-.ear nt del

hydr ochl ori de conpounds I'' Step 1:

6-1 0do-2-(2-(pyrrolidj 6t hyl ) - 3, 4-di hydr oi soqui n
ol in-1(2"-oneUsi ng essentially the same procedure
described in step 4 of Exanple 143 and enpl oyi ng
pyrrolidine (1.98 g, 6.3 mml), the title conp 1.0
g (90BX. M@as obtai ned #&5-BOkhite foam MIWPES wﬁl

371. 0 fM+H=+ S‘;_woré.-s(.(gy‘réondine-m

L/ - Subggitt ut ed- 1- 0x0- pyrrolidin- 1- yb3gret hy436-2899,
3, 4- t et r ahydr oi sedqinsidphenglbomnisadsbxani de

hydrochl ori des Usj Labliy4t he sane procedure
described in stgﬁ@gﬁﬂgﬁ 38med enpl oyoarg  410.2238

6- i odo- 2- (2- (pyr rislorenihenglbgronietasid ) - 3, 4- di hydr oi soqui n
ol in- 1(1?:;\) -one (O3 {iGoro - @grroidieL1-

carbonyl)phenylboronic acid

231-232 436.2409

- -4- lidine-1-
134 3-chloro-4-(pyrrol n?e ) foam  452.2095
carbonyl)phenylboronic acid

135 4-(methylsulfonyl)phenylboronic acid  153-155 399.1737

EXAMPLE 136
Preparation of 3-fluoro-4-(1-ox0-2-(2-(pyrrolidin-1-yl)ethyl)-1,2,3.4-
tetrahydroiso-quinolin-6-yl)benzoic acid

0 OMe
m/\/’Q Pd cat, K2C03
Br 2. NaOH
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t he conpounds shown in Table XIV were obtained and

identified by NMR and high resol ution mass spectr al
wWarabpass TABLE XIV Ex. No. NHRIR2 nmp 0C [ MrHPCT/BS2008/075981

pi peridi ne 144-147 356. 2334 156 i soi ndoline 220-221

390. 2181 Exanpl e 157 Preparation of

(/?)-2-(2-(2-methyl pyrrolidin-1-yl)ethyl)-3,3 ,4,4"-te

t K ro-6, 6 - hiisoquipnpline-1,1" (2Af, 27/)-di one

hygrioghl ori eetg\g( Ph gP;i'ZRﬁé%' *0x0z45(21{pyrrolidin-1-yl)ethyl)-1,2,3,4-
61¢trahydgo-tsoxptinalite64yl)bedzoate

i?ﬁ@f?%%ﬁ%ﬂlggbgﬁaéﬁ |8¥ocgdéredéehs¥r%e% :Snoggzlamnglel Eg] and employing 6-
6DEE B B{piidip drydjetryt)d, dlhyarokbdWholt € 2629n8 (0.36 §11.1 mmol)

Pot assi um acet ate

5 MBhd 2i-fﬁ‘loW-Q-Eﬁgﬁlowc&gaggpﬁbpf\ge%@%% as%ﬁ&) @iy prodlct 0.14 g (32%)

15

20

25

bivag pbiained| st @)ighthetaneil( @38 = -16%(2="0b0 iNBlethREAGRMS (Es)

a in for 30 mn. Then PdCl 2(dppf)2 (4.5
gﬁ%gggr@rgffwv\gg‘ﬂadded, degassed at 60 OC for 10 min

aBteptdien t h3-Fierotd-(1rox0-34 21 #y rvdiRdima liehya)-1 93 Atetrahydroiso-
oaﬁhgjhg_%w)b'mg?{cea%%| on mxture was filter ed’, washed
wth eth

_ acetate, and the conbined solvent was
c\dsieg rassentiatly i the s pidvedares HektAb¥@Sn MBaftiphs 3V sk ldthploying

a e ith water followed by brine,
dro s IhBlEaLRREE e JouruE CuintBe - AddutelAmesoquinoiin -
me@m@@ae(q;izgg,u@tas momuhléoﬁﬂgg)%})nh?bmﬁlwmq% (?9%) was obtained as a
- r i ca, - 0 e acetate in
TR BT A buts BP0 B v Sen | M Bonrvs 697 Sty HI"
acetate to provide 16 g (53% of title conpound as a
\I,-\I]hl+t esfglpl g | np 234. 4- MES) mz 274.1 [M +
i HhuDrb-N- S-(pYrebi

SubstGRUM3-Sx 032” Nifethyi)-
'192, ,3,l:tetrahydroisoguinolin-6—yl)benzamide hydrochloride compounds

Using essentially the same procedure described in Example 55 and employing 3-
fluoro-4-(1-oxo-2-(2-(pyrrolidin-1 -ylhethyl)-1 2,3,4-tetrahydroiso-quinolin-6-yl)benzoic
acid and the desired amine, the compounds shown in Table XI were obtained and
identified by NMR and high resolution mass spectral analyses.

TABLE XI
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bi i soquinoline-1,1" (2f/,2" W-dione Using essentially
the sane procedure described in Exanple 9 and

weppboyilmyg 6- (4,4,5, 5-tetranmethyl -1 PCT/US2008/075981

, 3, 2-di oxabor ol an- 2-yl ) -3, 4-di hydroi soqui nolin-1(2/-/)
-one (81 ng, 0.3 mmol),

(f?)-6-10do-2-(2-(2-nmethyl pyrrolidin-1-yl)ethyl)-3,4-d
i hydr oi soqui nolin- 1(2H)-one (0.06 g, O. 15 nmol ),

t et raki s(tri phenyl phosphi ne) pal | &li um (9. 0\ng) and
sodi um carbonate (41 ng, 0. 38~ N/\t\héi {tle product
0.14 g (32% was obtainefd a ife solid, np
272-273.5 0C [a]DF25 2 ="1.00% i n et hanol ),
HRVE (ES) niz 404 3\336 A+ H +. EXAMPLE 158
Preparation of 2R et iyl -2' -(2-(pyrrolidin-1-v
pethyl)-3,3",4,4 -te@rahvdro-6, 6'-

bi i soqui noline-1,1" (2Ai 2' H)-di one hydrochl oride 3. HC
Step 1: Ex. No. R”R’NH mp °C [M+H]

2- Met hyl - 6- (%ﬁem&hﬁml an-2-y
| ) -3, 4-di hydr oi soqui nol'tn--24 (2 1?1 A si on of
sodi um hydride (89% dipypelidiieon P25-aRHer 486.2895 0.17 g,
4.4 mmol ) in L/ ,L4-di Ifor at under

ni trogen, was treat edmj?"g%lvm se ?SQS ﬁ%t%éq

sol ution of 140 NHEt 209 210 410.2245
6-(4,4,5, 5-tetranet hyl -1, 3, 2-di oxaborol an-2-yl) -3, 4-

di hydr oi soqui nolin-1(2H)-one (0.5 g, 2.2 mmol) in

'V, I'V-di met hyl f or mani d@_wo 0C for an

wat er ( 1m_) and t he sol vent was rermved in vacuo to
afford the desired product that was used |n next step

olld%ﬁﬁo iMEOYk) et hyl ) - 3l 4\/\
'SQQHI rkoébne 1,1 Q

Using essentially the same procedure described in Example 9 and employing
6-bromo-2-[3-(pyrrolidin-1-yl)propyl]-3,4-dihydroisoquinolin-1(2H)-one and the
desired aryl boronic acids, the compounds shown in Table X!l were obtained and
identified by NMR and high resolution mass spectral analyses.

TABLE XIi
0
josame
R3

Ex. No. R? mp°C [M+H]

141 4'(methyicarb?m°_m' 158-159  392.2338

phenyliboronic acid
142 4-(pyrrolidine-1-carbonyl)-  223-224  432.2652
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Usi ng essentially the sane procedure described in
Exanpl e 9 and enpl oyi ng 6-i odo-

wWQ@2{0208qy4 r ol i di n-1-yl ) et hyl) -3, 4-di hydr oi soquPe€DUB2908/(75981

2/-1)-one (42 nmg, 0.1 1 mmvol ), the desired conmpound 16
ng (35% was obtained as a white solid, np 225-226 0C,
HRVS (ES) mlz 404.2350 [M + H] +. EXAWPLE 159
Preparatio of

(/?)-2-net hyl - 2' - PRRYRORRAGIFSyr r ol i di n-1-yl ) et hyl ) -3,
3 ,4,4" - _
tetrahydro-6,6'-biisoquinoIine-l,l‘(2H,2'fI)-d|one
hydrochl o ride Using essentially the same procedure

described in Exanpl e 158 mpmhgyw ng
\ h pyrrol [ a Tn-1

dinmimh z,H)t&n@ deS|red corrpound was obt ai ned as a
\%h—lte SOJi-Td np > 270 0C, HRVS (ES) mz 418.2493 [M +
H +. EXAMPLE 160 Preparation of
2-(2-r(2/7?)-2+metthyl pyrrolidin-1-v

pet hyI >96 f 4- 71 pyroropldi,chian - 1- o _ _

yl ca H phepexydogd, 4- di ,§aqy4r\%! n-1(2H) - one

h Irlde“FIOAc K2CO 5. 2] pyrrolidine Step 1:

[%/7) 6l\/|9thox‘§/ 2- (2-mef hyT'pytrolidin-1-yl)ethyl)-3,
4- di hydr oi soqui n- 1 (2W-oneUsi ng essentially the

same procedur setigscrohked in Exanple 87 (step 3) and
S BT SBoBAlTI
s)cémwlqmsbrémmydmumqumlm m(zvcn()%hb émg %@/052 g?ollj)tlln gﬁy THF
Phb) 298 8?3? ?q\/é@ g)adgg 14@44,'1@ yp 41 Webﬁ(bm'- 166 mol) slowly
(m@)thesma;ctiomnyxtare( Thé 2eastiohythii ks ditifred-a(1-Y&POYb) 13, Then
e 891198, SR8 A8h M HE whd Woul'Sdded dropwise at -78 °C. The reaction
mixture was stirred for another 1.5 h at -78 °C. The reaction mixture was quenched
with ammonium chioride solution and extracted with ethyl acetate & washed with
water, brain solutions and dried over sodium sulfate and concentrated in vacuo. The
crude product was purified by column chromatography (Silica, 1-75% ethyl acetate in
hexane) to afford 8.15 g (45%) of the title product as a white solid, mp > 300 °C; (ES)
m/z 273.1 [M + HJ".
Step 2: 2-Allyl-6-iodo-3,4-dihydroisoquinolin-1(2H)-one
According to the procedure described for 3a, starting from 6-iodo-3,4-
dihydroisoquinolin-1(2H)-one (4.75 g, 17 mmol), 4.3 g (79%) of 2-allyl-6-iodo-3,4-
dihydroisoquinolin-1(2H)-one was obtained as a light yellow oil. HRMS (ES) m/z
314.0043 [M + HJ".
Step 3: 2-(6-lodo-1-oxo—3,4~dihydroisoquinolin-2(1H)-yl)acetaldehyde
According to the procedure described for 6a, starting from 2-allyl-6-iodo-3,4-
dihydroisoquinolin-1(2H)-one (5.05 g, 16 mmol), 4.0 g (79%) of the title product was
obtained as a white foam. HRMS (ES) m/z 315.9827 [M + HT".
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Usi ng essentially the sane procedure described in
Exanpl e 88 and enpl oying (R)-6-

WOoreionoso4L- ( 2- (2- met hyl pyrrolidin-1 PCT/US2008/075981

-yl )ethyl)-3, 4-di hydroi soqui nolin-1 (2H)-onenp, (R)-
6- hydr oxy-2-(2-(2-nethyl pyrrolidin-1
-yl )ethyl)-3, 4-di hydroi soqui-nolin-1 (2H)-one was

32 P A LB S P58y fiiscmunotn
feepose (/?)-Met hyl |

[r O X
Sol g BB R SR R e 2
i686-ardxodd, 4 iy isvgiRolin- D(deﬂ-lyr)aaced@d@”ryldbdﬁ O g, @&Wﬁ@) 8ige title
SRR v, Hainedh af i alRfess Pl 8¢ § (80%) [alo™ = -36 “(c = 1.00 in
m}é{h)aﬂbhylHRM?s &S infry Basi GraqyMnoH] n- 1 (2H) one, (R)-
4 (2 (2 (2- nethylpyrrolldln 1-yl)ethyl)-1-oxo0-1, 2,3, 4-

t et rahydro-isoquinolin KAMEL(EQQAQ ¥ oat e was obt ai ned
gs a col orJ . 0: S '

HE k 3
3',41- té_i’ai(varér?oﬁbhbyh@-ﬁrdaobmdamdé mbl igl_ﬁ_hgrl__IQe ¢ompounds,

| 4-t et rahydr oi soqui nol i n- 6-yl oxy) benzoi ¢ acid Using
essentially the sanme procedure described i n Exanmpl e 90

and enpl oying (R - nethyl

4-(2-(2-(2-nme | pyrrol Ndin-1-yl)e hyI ?4-
t eLrabye a\r/s‘g%lenolln% yl oxy)be zo

(Rl (25 (2-(2-\et hyl rroI|d|n g2y -1-oxo-1

et rahydr oi so F;p]os n- 6-vyl oxy) benzor c acid was

prepared as white foa mz 395.2 [M+ H+. Step

@srn essentially the same procedure described in step 2 of Example 38 and
7

eméloMrLéZi” éé&bg!s g;{]cg/ £ @/ hylpyrrg1 d¥r|1 ]\~y I}S 3,4 |ﬁiycgr8¥{>5rﬂnohn~

Pi2ef)RKY g tHe gédned aarisasts the Istalﬂtrnb( AxiErisincthelsbmgounds shown in

essegé%al l%/H e SR d fdggt(r:ﬁ% NHA%S d% resolEf(oaHTm.ags %gectral

analyses.
TABLE XIli
0
‘31 N/\/Q
r2N
0]

Ex. No. NHR'R? [ou]o® mp°C  [M+H]
144 azepane -29 192-193 384.2649
145 Cyclobutyl amine -32 214-215 356.2338
146 piperidine -31 foam 370.2492
147 cyclohexylamine -28 140-141 384.2648
148 2,3-dihydro-1H-inden-2- -31 145-146  418.2493
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(2-(2-(2-nethyl pyrrolidin-1-yl)ethyl)-1-oxo-1,2,3,4-te
t rahydr oi soqui - nol i n- 6- yl oxy) benzoi ¢ acid and

Wopobdihe, PCT/US2008/075981

2-{2-[(2R) - 2-net hyl pyrrolidin-1-yl]ethyl}-6-[4-

(pyrrolidin-1-ylcarbonyl)phenoxy] -3, 4-di hydr oi soqui nol

in-1(2/-/)-one was obtained as a white foam [a]D 25 =

-27 (1% solution in nethanol), (ES) mz 448.2 [M +

H +. Exanpl e 161- 164™Bt%epar ati on of

2- (2- (sUtst i t ut edapenpgrehdly| ) - 6- pisper i dbfg.boy! - 337?;23 B

ydr oi soqui nol i n- 14 35/42-one hydr ochl ori de conpounds g

HCl St ers0l: o .

6- (Pi peri di n- fetiphydraisoguiblingdr of saqui nol | oo} 2H) - SRE R

m xt ur ersef 6-f | uop@rofuidks di hydr oi ggqui nolléléhéfmﬂ)gs% é
g, 15 mmrz%f

1.0 g, g? mmol ), potassium carbonate (2.

and pi p&fi di ne” (3%8"9¢ine 30 nnol )-2Pn DVENALD st 404838

at 120 1B& over nhygibhe-4Ghlindt ed w t howat er extr

Wh net hyl ene %wﬁl oride. The con‘glzned ext%rlag]cts mag?gqgo
3 fY U M%@f‘er, dried over sodium sul fate and

concentrated in vacuo. The residue was purified by

| SCO Conbi Fl ash(r) chromat ography (silica, 0-10%
met hanol in nethyl ene ch&ﬁ&%i{iéafford the title

Guaparation b 19)-6.({1#6 el 94105 4. (F-FRMBighPholfHiA-1-
o éeaﬂmeﬂn&!;ﬂkgammmmui nol i n-1(2W

)-one According to the procedure describeg for

starting from-e<(piperidin-1-yl)-3, 4- N

di hyslr ollsoquioPi n-1tEempidimiazple 1. 18 "INl ) (0. 8
f titlle compound—was obt#rn JHght

oWl | . HRVE (E&},m £ 271 .18M+ H + Step 3:

2-(1- Oxo- 6- ( pi peri di3n-41H2yﬂ 3, 4- di dr oi soqui nolin-2(1
\é\[j;yl ) acet al dehyde According to the procedure
engrassetiallp the samstraotdduce flesmmibed in Example 35 and startying from

L= B { pj i di R-oL- -3,4-. .. .-
5??5&’?"2?%&4 IR (i SR ¢ Aigto2-@-igpiin-byhetn)3.4-
gsm 9oafinelinel (2H-pre pidddugt Gnéds roimbbj niesl desired Y&Infénd was
Bbthined 353 white foam, [a]o™ = -32 © (¢ = 1.00% in methanol), HRMS (ES) m/z
375.2186 [M + HJ".

EXAMPLE 155-156
Preparation of N-substituted-1-oxo0-2-(2-(pyrrolidin-1-yl)ethvl -1,2.3.4-

tetrahydroiso-quinoline-6-carboxamide hydrochloride com ounds

o 1. pyrrolidine, NaBH,CN 0 O
HOA
N/vo C R1 N/\/N
I
— N
| 2 Rl co R

NH  pd(phs),Cl, 9
R2

3. HCI
Step 1: 6-Iodo-2-(2-(pyrroIidin-1-yl)ethyl)-3,4—dihydroisoquinolin-1(ZH)-one
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25 = -3 (1% solution in nethanol), HRVS (ES) mz
273.1597 [M+ H +. Step 4:

wQ@2{0208dshy | am no) et hyl ) - 6- (pi peri di n-1-yl) - 3, BEHURR008/075981

i soqui nolin-1(2W- one hydrochl orides Using
essgntially the sane procedure described in Exanple 7
and enpl oyi ng 2-(1-

yl
;’gglgg {%bﬁﬁ“g%go iyl )p{)Odfé ﬁ‘n&% crlg?](g?r?%léen;glé;gfr %gélmple 143 and
aﬁmn@wnaspstrméd:seamtgmg IBe8 enrhal),, thehigtleC epmpOINHS 1311@\/\(90%) was

| BoiTl 85 ohiab OB ERE A0 4 FTG LT ed. by VR and

resol ution nmass s 161
(Rep2 2iret WUW““EHFHOXQZ'(ZQPWr&RﬁnG wfethylp3 b, iﬁ-@etrahydro:so-

P u.h@l,h&br%rgoégaéﬁ,;& %8‘)@? 163 pi peridine 245-24

2.2541 164 2696 ¢ = 1% SOLUTI C]\I
Ne€po Escanbally fmﬁsamewrcﬁlredpwcmgcmd)ﬁ step 2 Example 38 and employing

g(énré}]igg'-wgﬁé éﬁﬂ“i ?ﬂytlhg 34 'h%jr%lsqu3I'8t1ﬁ%5 ong (p.1g, 0.24 mmol),
dh w@m@psmmhqwmmrfame KBHyemnebtdine&k2688dertifidl By NMR.and high

%‘ﬁ(ﬁﬂn%ﬁ %pgfg?lfnﬂyaﬁiydroi soqui nol i n-1(2W-one
According to the procedure described for 3a, starting
from 6-fluoro-3, 4- dihydrgi mc%* I|n-1(2/-/)-one(3.3
g, 20 mol), 3.5 ¢ (85% 0 e compound was

obt ai ne aﬁ a light ye Ll&yvzoll HRVS (ES) mlz 206. 0974

[M+ H mp °C [M+H]
155 piperidine 144-147  356.2334
156 isoindoline 220-221 390.2181

Example 157
Preparation of (R)-2-(2-(2-methylpyrrolidin-1 -ylethyl)-3,3'.4.4'-tetrahydro-6,6'-

biisoquinoline-1,1'(2H,2'H)-dione hydrochloride

0]
/@:‘: F’d(dppf)zCIz
2. 9 HN Q
| N/\,N
oo My

Pd(PhsP),
N32CO3

Step 1: 6-(4,4,5,5-Tetramethyl-1,3,2—dioxaborolan-2-yl)-3,4-dihydroisoquinolin-
1(2H)-one

A solution of 6-bromo-3,4-dihydroisoquinolin-1 (2H)-one (25 g, 111 mol) in dioxane
(750 mL) was degassed for 30 min. Potassium acetate (43.41 g, 442.3 mol) and
bis(pinacolato)diborane (43 g, 169.2 mol) were added and degassed again for 30
min. Then PdCl,(dppf), (4.5 g, 5.5 mol) was added, degassed at 60 °C for 10 min and
then the reaction mixture was heated at 90 °C overnight. The reaction mixture was
filtered, washed with ethyl acetate, and the combined solvent was concentrated in
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Step 2:

2- (6- Fl uor o- 1- oxo- 3, 4- di hydr oi soqui nol i n-2(1#) -yl ) acet
wW@bwekydes According to the procedure descri bedP¢DUSBAY/075981

starting from 2-allyl-6-fluoro-3, 4-

di hydr oi soqui nolin-1(2W-one (3.5 g, 217 mol ), 2.75 g

(73% of the title product was obtained as a |ight

X’%g‘liooé‘hcéllrlﬁ%' pide &’gt‘g ?%?Sﬁﬁ%ﬁﬁneﬂ\}% %”aé*na[;«?, E\'aﬂ%ﬂe @gg’ Wy_fg){owed by
ainbydiieni @@ sbdiain suifaly 24) eavehisatad iresswiot Tak Icyudermoduct was

%%EEGGD '59 %ﬂH‘rﬁn cﬂ?osn%:artcl)gbrgghy Eb Féaa% &/7 e?hq acg%te ¥n hgxane) and

fidllopred - by oeoryStalizatiohytiorai sibgiuanethien @ (skélide | J6aceE8%lphof titie

5P Babtnd Tad et spilarmleodeaad o doPys RS afr it v g

(Stép sol w2:i on (R)-242- tmmtayl%mu@sn yﬂezhmi,al,dwtetrdﬂbcuro-s 6'-
titute
é%sﬁﬁ‘f'“iﬁ?%%(%zﬂﬁiﬁfﬁygro| i di n-1-yl)ethyl)-3, 4-

dﬂshwdesxeaﬁaﬂyl hel samel pZibkdomeeddwctbed M @xbmpR Yindgemploying 6-

O b SR RSB S e Ao IS,

mg, )03 Iny(‘nél) 3(/%1}-6dmed¥(m($Owﬂ1\ywrnormﬁ4(ﬁ)d)hy()m%-ﬁ@mydrb&oguinolin-

S0 @Y 4155 BT B b (20 mo)an

sbdiamneztbarate (4lembi Di3gdnipg!)NNR tida ghrédugh 0r1as®(38% oWas obtained

PR RSB0l i PTAERED. 65 [dleD 1 o 565 0006 SDBRN HRMS

B2 8443023 R0MP+ 1= 1% SOLUTI ON, MeOH Exanpl e 167-170
Preparation of

(/7?)-3-fluoro-A -substituted-4-(2- (2 (2-met hyl pyrrolid
in-1-yl )et hyl ) - EXAMPLE 158

rI Iocﬂn 1- ci

etﬁyl) P34 ) AN 48 6.6

9]
1, NaH, Mel O
@@“ — co
0.
B 0
’ 2 2D ®
| N

Pd(Ph,P), 0
N82C03

3. HCI
Step 1: 2-Methyl-6-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-3,4-dihydroiso-
quinolin-1(2H)-one

A suspension of sodium hydride (60% dispersion in mineral oil, 0.17 g, 4.4 mmol) in
N,N-dimethylformamide at 0 °C, under nitrogen, was treated dropwise over 15 min
with a solution of 6-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-3,4-
dihydroisoquinolin-1(2H)-one (0.5 g, 2.2 mmol) in N,N-dimethylformamide, stirred at
0 °C for an additional 20 min, treated with methyl iodide (0.29 mL, 3.3 mmol) at 0 °C,

allowed to warm to room temperature, stirred for 4 h and was quenched with water (1
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HRNR 4. HO Step 1: (R)-Mthyl
3-fluoro-4-(2-(2-(2-nmethyl pyrrolidin-1-yl)ethyl)-1-o0xo0

WO 20098363441 t et r ahydr oi soqui nol i n- 6-yl ) benzoat BCT/E29(8/075981

essentially the sane procedure described in Exanple 9
and enpl oyi ng (R) - Bbrono- _ _
2 (2 (2-met hyl pyrrolidin-1-yl)ethyl)-3,4-di hydroi soqui
|n 1§le) one (0.39 g, 1.2 mml) and
e45q !yt N@;%yremow%w yastierty| asiord Hecdesiied, progiect that was
tugddqnﬁégdgﬂg‘; wﬂh&ﬁg@srlﬁ&%‘%ﬁn was obtained as a |ight

y||OWOI| [a] D 2 (1% sol ution in nethanol),
(ES)2m z 4 21medyhd’ {2|\fP¥fl'H]ldln-‘gylé?ihzl) -3,3',4,4'-tetrahydro-6,6'-

(lﬁ)so&uﬁidlm@orﬂ(iﬁz' digngret hyl pyrrolidin-1-yl)ethyl)-1
ydr oi soqui nol i n- 6-yl ) benzoi c acid

- tet
OB8 ey Sl BgmemiocedHe GRRetaRtn Examh § Bod mpioying 6-odo-

Ex@rplyRolifin-a SOMHIRGArbEbquIRBIDY b H)- 2 11 mmol
3-f| uorg 4- (%ez 2! malt yr| pyﬂlol | g?(nmlor_»e 43 mﬁ 0) mmol), the

Gostseq compaUad (181 Hgelton MESLRAAIDEd B B Wity i, abe225-226 °C,

(RIS (85) AvBA0aEEY (v the title conpound 0.27 g (80%)
was okgtal)ned as a |t2ﬂfoam [a]D 25 = -16 (1%

solution in nmethanol), M5 (ES) mz 396.1 [M+ H]+.

Step 3: EXAMPLE 159
( r)-3- Fl uor o- N-subst it ut ed-4-12-[2- (2- net hyl pyrrol icli
i -2 2'-(2-(2 hylpyrrolidin- 1-vl)et yi)-3,3'.4.4'-

Tetaldydtolet IRVEURIOHABM '@H, I HR Mk 18RdéS! ng
éﬁ%ﬁ%ﬁ%@m% le 55

and enpl ogi ng (/2)%3- 1
fl uor {<( 2- /\h’yl yrroli difiskyh
- 0X0: , 4-tet rahydr oi se: guj ne yl )b n20|c

aégrf and t he desired ani ne
Tabl e XVi vvere,\]a(zccga)4 -

Using essentially the same procedure described in Example 158 and employuing
(R)-6-iodo-2-(2-(2-methylpyrrolidin-1-yl)ethyl)-3,4-dihydroisoquinolin-1(2H)-one (40
mg, 0.1 mmol), the desired compound was obtained as a white solid: mp > 270 °C,
HRMS (ES) m/z 418.2493 [M + HJ".

EXAMPLE 160

Preparation of 2-{2-[(2R)-2-methylpyrrolidin-1-yllethyl}-6-[4-(pyrrolidin-1-
ylcarbonyl)phenoxy]-3.4-dihydroisoquinolin-1(2H)-one hydrochloride

o 1. dNH, NaBH;CN, HOAc

/\/o 2.BBry N 0O
3. methyl 4-fluorobenzoate, KoCO4 o N/\/N
MeO
4. NaOH 0O = HCI

5. SOCl,, pyrrolidine

Step 1: (R)-6-Methoxy-2-(2-(2-methylpyrrolidin-1-yl)ethyl)-3,4-dihydro-
isoquinolin-1(2H)-one
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obt ai ned and identified by NVR and mass spectral
anal yses. TABLE XVIEx. No. R'R NH 25* [a]i np OC [ M+H]

WQABHIMBIVRL - 26 219-220 425.2 168 pyrrolidi ne -BP8r/Us2008/075981

15

20

25

30

213-215 450.2 169 NHWe -36 231-232 410.2 170 NHEt -28
209- 210 424.2 ¢ = 1% SOLUTI ON, MeCH Exanple 171-178

Prepar ati on

R).-2-(2-(pyrrolidin-1-vl)ethyl)-6-arvlsubstituted-3,4
( %'H?/Oé%?é&‘%&l th§| pame 1prooegurey rdesTiibedl éolExaimple &7 (step 3) and

(émblo@né 2- (RyZ-pfettyili Noykrobihgt h)(l‘?% %&Bé{%ysé‘-gf-?-%% hy%yrrbhdm 1-

4- di hydr oi soqui noli n- "1(2/)
tiéleﬂ‘é{%y?dﬁ* éﬁwg@ﬁio@mmohﬂ_)(Zét)-oneﬁ)va@@bmasnaﬂ@ked wiite Hbar) [o]p? = -

n N THF, 2.0 eq). The
rea 1%#'%9{ rg t&%’%oq)hg{a{go# SgéMO'CH} or 30 mn,
ebed t @: r 00NR)-SHEArdkYH2E 24P StHPIPYFIOA M- iﬂ:)wﬁ,ﬂta 4-dihydro-
T Gﬁﬁrh m xture was extracted with net
Eﬁ%' § % UBnbi ned extracts were washed W|th
Westing essentiaig tw eame (pfbdeﬂhr%tdefs@ﬁtﬁédaﬁ ExaRprReY 4t &ﬁpizb ng (R)-6-
e g b% G |l son Prep
R T R b S sy stiersnom, (R
(ﬁdmgimweﬂs(%@amthylpyﬁdhilrm)ﬂ)éthweel AR RbBESLIABGh- -J(2H)-one  was
eg Egl high resol uti on mass spectral
es‘l'e%S ﬂ‘ﬁé’f’@‘%o@ NG, -2Ar° @ golyHorcin metharpl)| MSES) m/z

555.24MH Hf'l uor omet hoxy 171 phenyl H 1 >230 391. 1993
%Z 4- fé uor leerlxl (R) I\/t=(= 232-234 339. 2234 -26

gp : (98- ethyl 4-(2-(2-(2- -methylpyrrolidin-1-yl)ethyl)-1-oxo0-1,2,3,4-
tetrahydroisoquinolin-6-yloxy)benzoate
Using essentially the same procedure described in Example 89 and employing (R)-6-
hydroxy-2-(2-(2-methylpyrrolidin-1-yl)ethyl)-3,4-d ihydroisoquinolin-1(2H)-one, (R)-
methyl  4-(2-(2-(2-methylpyrrolidin-1-y1 Jethyl)-1-ox0-1,2,3,4-tetrahydro-isoquinolin-6-
yloxy)benzoate was obtained as a colorless oil, [a]o®® = - 42 ° (1% solution in
methanol), HRMS (ES) m/z 409.2126 [M + H]".
Step 4: (R)-4-(2-(2-(2-Methylpyrrolidin-1-yl)ethyl)-1-oxo-1,2,3,4-tetrahydro-
isoquinolin-6-yloxy)benzoic acid
Using essentially the same procedure described in Example 90 and employing (R)-
methyl 4-(2-(2-(2-methylpyrrolidin-1-yl)ethyl)-1-oxo-1,2,3,4-tetrahydro-isoquinolin-6-
yloxy)benzoate, (R)-4-(2-(2-(2-methylipyrrolidin-1 -yl)ethyl)-1-oxo-1,2,3,4-tetrahydro-
isoquinolin-6-yloxy)benzoic acid was prepared as white foam, (ES) m/z 395.2 [M +
HI".
Step 5: 2-{2-[(2R)-2-Methylpyrrolidin-1-yl]ethyl}-ﬁ-[4-(pyrrolidin-1-ylcarbonyl)-
phenoxy]-3,4-dihydroisoquinolin-1(2H)-one
Using essentially the same procedure described in Example 55 and employing (R)-4-
(2-(2-(2-methylpyrrolidin-1-yl)ethyl)-1-oxo-1 2,3,4-tetrahydroisoqui-nolin-6-
yloxy)benzoic acid and pyrroldine, 2-{2-[(2R)-2-methylpyrrolidin-1-yllethyl}-6-[4-
(pyrrolidin~1-ylcarbonyl)phenoxy}-3,4~dihydroisoquinolin-1(Zl-ﬂ-one was obtained as a
white foam, [a]p®® = -27 ° (1% solution in methanol), (ES) m/z 448.2 [M + HJ".
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173 3-fluorophenyl H 1 272-274 325.2078 174
4-fl uorophenyl H 2 272-274 339.2237 175 4-fl uorophenyl

WOR®9IAK349260 353. 2393 176 5-benzodi oxole H 1 2PTF/BSH08/075981

351. 2067 177 4-fluorophenyl H 1 250-251 325.2070 178
phenyl H 1 268-270 307.2163 ¢ = 1% SOLUTI ON,
MeOHEXAMPLE 179 Preparation of o
(/7?)-5-(4-fluorophenyl)-2-(2-(2-methyl pyrrolidin-1-yl)
et hyl ) - isoindoline hydrkxample16&16fep 1:

e ULz gl hane gchlgrigg : and enpl oying (R)-5-
br ono- 2- (2- ( 2- hy rolidin-1-yl)ethyl)isoindolin-1
-one (0.07 g,1' @8 k?%%%), the title conpound 62 ny

859 s obt aj ellowoil. Stef 22 R
E/?)/o- 5- 4-f|%‘o%’§§ﬂ%’ﬁ§?‘$5" - (2-(2- @u' goridigs 1-y1 )

et o NdoPs@BNdgdr ochl ori d esgentially the
S duae‘d’é?tri bed i n Exanpi e I78~and enpl oyi ng
GE "~ RNG-R" NaBH;CN

5- (4-f1 uorophenyl ii- 2-HGhAc( 2- met hyl pyrrol i di n-1-yl) et hyl
)Jisoindolin-Benoe (62 ng, 0.18mvl), the title

D5 . 88% was obtained as a white solid, np
%g’?%ﬁ%’@f” ' YBQS‘}‘“'WE’%‘?B?Q‘@?&WKEM-W@_ EXAMPLE
B3onxtEé dPreeiaireBidadih@froisdquindhii 2 A Eshe 11.0 , 60 mmol), gotassium

2,3, 4-tetrahydrol soq

ook Y I BuRolana bR kP gl dbnelyn BMSO was Sitred at
B20EChevetnigh 20U it Wdtdh-ahy btRichd! Witd nfetfyidnd BHIEARY The
(gxr)r% ﬁ\g UIth?e;cltsn ewere washed with water, dried over sodium sulfate and
concentrated in vacuo. The residue was purified by ISCO CombiFlash®
chromatography (silica, 0-10% methanol in methylene chloride) to afford the title
compound 1.18 g (84%) as a yellow oil; HRMS (ES) m/z 231.1492 [M + HT".

Step 2: 2-Allyl-6-(piperidin-1-yl)-3,4-dihydroisoquinolin-1(2H)-one

According to the procedure described for 3a, starting from 6-(piperidin-1-yl)-3,4-
dihydroisoquinolin-1(2H)-one (1.18 g, 5.1 mmol), 0.8 g (58%) of title compound was
obtained as a light yellow oil. HRMS (ES) m/z 271.1806 [M + HJ".

Step 3: 2-(1-0xo—6-(piperidin-1-yl)-3,4-dihydroisoquinolin-2(1H)-yl)acetaldehyde
According to the procedure described for 6a, starting from 2-allyl-6-(piperidin-1-yl)-3,4-
dihydroisoquinolin-1(2H)-one (0.7 g, 2.6 mmol), 0.7 g (100%) of the title product was
obtained as a yellow oil. [a]p® = -3 ° (1% solution in methanol), HRMS (ES) m/z
273.1597 [M + HJ".

Step 4: 2-(2-(Ethylamino)ethyl)-ﬁ-(piperidin-1-yl)-3,4—dihydroisoquinolin-1(2H)-
one hydrochlorides

Using essentially the same procedure described in Example 7 and employing 2-(1-
oxo-6-(piperidin-1-yl)-3,4-dihydroisoquinolin-2( 1H)-yl)acetaldehyde (60 mg, 0.22
mmol) and the desired amines as the starting material, the compounds shown in
Table XIV were obtained and identified by NMR and high resolution mass spectral
analyses.
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To a solution of
6- met hoxy-2- (2-(pyrrolidin-1-yl)ethyl)-3,4-di hydroi soq

W@i2olsq44( 2H) - one (13 g, 47 mmol) in THF (50BCHUS2008(075981

0 0C was added lithium alum num hydride (2.0 Min THF,
142 m _, 282 mol) and the reaction m xture was
allowed to stir at roomtenperature for 3 hours under
nitrogen atnosphere. The reaction mxture was all owed
to cool to roomtenperature and quenched w th aqueous
sodi um hydr oxi de, foIIomednggmﬁL yer and stirred for 2
h. The suspension was filtere rough a pad of celite
pad and the filtrate was evapdfated ufider reduced

pressure to afford 81. 3% pnpound as a
colorless oil that was t m%tep wi t hout

further purificatiorn :
2-(2-(Pyrrolidin-1-y) hyI) 1,2,3,4-tetrahydroi soquin
oIin 6-ol A mxture o

0 2-(2-(p din-1-yl)ethyl)-1, 2,3, 4-tetrahy
dr Oi gg‘qﬁ%nol i ne (é’il-"ag"?4 54 mmol )?Odma hydr oip B C fMi-H]
(47% at—-80-0C - for 12 hours
Excesg%hydr o@;r2 8@8?"60'\%58 evapGPat ed dmfdr Gvacdd2&Ra’
the reé$2due was abynsdtsoshe/ed in met hanal andspagt i alsby 2357

sol venjgzevapor at egeynder reduced pressure.
Precipitated sal PPBaL"S il tered, and wasiéa2#bth 342.2541

chi || é§4net hanol . aZpas salt was partiti gpggdahet waeg 244
A Eb AEV v hyl ketone, organic |ayer
separate washed with brine, dried over sodium

sulfate and sol vent conEsampht 8b-1880er reduced

‘ A d t. || onpaun r own | or
P85 9 54 s i B A

molln 1 2 -one
2-(2- (Pyrrol | di n- 15 @E%M%L)Na , 2, 3, 4-tetrahydroi soqui n

ol i n-6-yl trf quorg ane-'sul fonate A m xt@re of
2-{2-(p PetRr) -1, 2, 3, 4-t draiseqyrn
ol i n- 6- g ‘l’S"rrrmI ),

L/ - phEny r| £ uor ogmgm"%@ﬁm@,\fcom m%l‘eN 19.5

mrol ) and trinmet hyl aphne (2.8 1;95mm|) in
met hyl ene chl ori de stirred at roomtenperature
overni ght, diluted W (51 ter,,and extracted with

met hyl ene chl ori de" e corﬁtﬂR'ﬁed

5. HCI
Step 1: 2-AIIyl-6-ﬂuoro-3,4-dihydroisoquinolin-1(2H)-one
According to the procedure described for 3a, starting from 6-fluoro-3,4-
dihydroisoquinolin-1(2H)-one (3.3 g, 20 mmol), 3.5 g (85%) of title compound was
obtained as a light yellow oil. HRMS (ES) m/z 206.0974 [M + HJ".
Step 2: 2-(6-Fluoro-1-oxo-3,4-dihydroisoquinolin-2(1 H)-yl)acetaldehyde
According to the procedure described for 6a, starting from 2-allyl-6-fluoro-3,4-
dihydroisoquinolin-1(2H)-one (3.5 g, 217 mmol), 2.75 g (73%) of the title product
was obtained as a light yellow oil. MS (ES) m/z 208.0 [M + HJ".
Step 3: (R)-6-FIuoro—2-(2-(2-methylpyrroIidin-1-y!)ethyl)-3,4-dihydroisoquinolin-
1(2H)-one
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extracts were washed with water, dried over sodium
sul fate and concentrated in vacuo. The residue was

w@enoposadas by | SCO Conbi Fl ash(r) chromat ogr aphyP¢EUB1008(075981

0- 10% met hanol in nmethylene chloride) to afford the

title conpound as a yellowoil, 4.6 g (90%; HRMS (ES)

mz 379. 1304 [M+ H +. Step 4: Methyl

4-(2-(2-(pyrrolidin-1-yl)ethyl)-1, 2,3, 4-tetrahydrol soq

UVsieg easeatialy meﬁ@mmcwﬂragﬁe@gﬁ:@mm &xaynpten@ amadnemploying 2-(6-

%@ﬁ%ﬁ§]3%§ﬁ9érgﬁngﬂ? E??itqpl $)abetardedlbd ?98£ ren. £ m(mol) ), 2.0

, D(88 7 of ter tileytedriot wgaiohtinas-a-a/white foam. [a]p?® = - 37 ° (1% solution

[ 39, 0.91 nol) and

lﬁrﬁétmgcar Bgﬁgﬁygipq}%borom c acid (8.1 9, 3.6

ngep, A4 ¢RI-69Sgbssitutetle tamine)-P{(R:mbthydisyroditdii-nadetisyl)-3,4-
I salt was prepared in

Z‘?ﬁ%&nrg slo% O% ﬁ(ZIH]gn(F “’2‘5'88@?9? égsol id, nmp 266-267 0C,

BV Q@g)‘)tl@ﬂyﬂh3@5t‘f@2@@0$dur& db&crtbe&tlmﬁxémple and employing (R)-6-

[P I r oi sqg
b Zézjy%g oot bR et duiodad fl TR hs o
Proeamlranddbe cesinrstamineEearipd etaBganatesaiptheydiongoomthyhown in

r

TEb L7 Y TS Sad et RENR e i tspligs s specta
@nél}’?ﬁﬁal) as the starting material, the title conpound
2.1 g (90% was prepared as white solid np 269- 271
0C, HRV5 (ES) mz 351.2064 [M+ H +. Step 6:
L/r, Wdi net hyl - 4- (2- (2- ( py/ABME XVn- 1- yI)ethyI) 1,2,3,4
“tet rahydr oi soqui nol i n- 6-yl )yenzani Usi ng

essentially the sane procedur desc |b d in Exanple 55
and enpl oyi ng 4-(2-
(2-(pyrrolidin-1-ylReth 3 4-t etlr ahydr oi soqui nol

i n-6-yl)benzoic acid &hd he “desired am nes as the
starting materials, tfe conpounds shown in Table XVII
were obtained and identified by NMR and hi gh
resBkuNoon mass sNBR'RAl anal ysegq),? mp°C  [M+H]

165 pyrrolidine -32 182-183  328.2384

166 azepan - 182-184  356.2699
¢ = 1% SOLUTION, MeOH

Example 167-170
Preparation of (R)—3-ﬂuoro-N-substituted-4—(2-(2-(2—methvlpvrrolidin-1-yl)ethyl)—
1-oxo0-1,2,3 4-tetrahydroisoquinolin-6-yl)benzamide hydrochloride compounds
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TABLE XVITEX. No. NRIRZ np C[M+ H 180 NH2 262- 264
350. 2229 181 NHWe 280-281 364. 2388 182 NHEt 266- 268

WQRIB9IA4483 NVe2 248-250 378. 2542 184 pyrr ol i BETES2008/075981

241-242 404.2692 185 pi peridine 270-272 418. 2856 186
nmor phol i ne 260-261 420.2649 187 (f?)-2-Me-pyrrolidine
foam 418. 2856 EXAMPLE 188- 190 Preparation of
(/?)-substituted-4-(2-(2-(2-methyl pyrrolidin-1-yl)ethy
l)-1,2,3,4- tetrahydr0|s%lqﬂlnolln 6-yl ) benzam de
hydrochlorlde conpounds

p 1
(17?)- 6methoxy2(2(12 yIpyrrolldlnlyI)eth) 1, Q
) N

2,3, 4- terahydr0| oqui |ne Usi ng essenii al Ly
sane progedure flescri bed °Mh step 1 of Exanpl

enpl-oy g NT N~ thdjwy:atZKz(C%(z meghyl piR

-yl 3, 4-di "“’“Ulnolln- ,514(2

33yf6 m)l), 0759(750 thet|ﬁeo ct was

obtained as a colorle §O&‘2I HRVS (ES) miz 275.2120 [M

+ H+. Step 2:

(/7?)-2-(2-(2-net hyl per/&' Rdi n-1-yl)ethyl)-1,2, 3, 4-tetr

ahydr oi soqui nol i n- 6- ol4. M5 Nng essentially the sane

ISteys ecl L(Rgmigsw B-Mﬁdrd-rl-(fé(zl-mllhgt%gmidl)lcﬁ?ﬁ' ﬂétﬁﬁl)-@%xoﬂ 2,3,4-

t noxy-2-(2-(2-net rrolidn yl ) ethy hyd

?%‘f%&’d%?%ﬁm%’t‘ﬁ)";%% .75 g,2.7 nol), 0.55 g

Uf?@essénﬁdfﬂg tid tdrae provddarte mrxmdul@i Ef)@fiﬁp?@QQm_d employing (R)-6-
- Whi oam ) o sol uti

Reariinse T2 e g TP sy gl praparinengt Ghhgne (039 g,

(1l?hﬁ@%)(ﬁ}d(%ﬂmbhy(hmmdx@bardomyl)ﬂ)hydy)mmt heidl, the title product 0.38

92@?% &%E:P@?%éﬁéglﬁlgf @ﬁgyéilow OI|6 [d]o® = -44 ° (1% solution in methanol),

HRMS (ES) m/z 411.2074 [M + H]

Step 2: (R)-3-Fluoro-4-(2-(2-(2-methylpyrrolidin-1-yl)ethyl)-1-oxo-1,2,3,4-

tetrahydroisoquinolin-6-yl)benzoic acid

Using essentially the same procedure described in Example 53 and employing (R)-
methyl 3-fluoro-4-(2-(2-(2-methylpyrrolidin-1-yl)ethyl)-1-oxo-1,2,3,4-tetrahydroiso-
quinolin-6-yl)benzoate (0.36 g, 0.88 mmol), the title compound 0.27 g (80%) was
obtained as a white foam, [a]p® = -16 ° (1% solution in methanol), MS (ES) m/z 396.1
M+ HJ".

Step 3: (R)-3-Fluoro-N-substituted-4-(2-(2-(2-methylpyrrolidin-1-yl)ethyl)-1-oxo-
1,2,3,4-tetrahydroisoquinolin-6-yl)benzamide

Using essentially the same procedure described in Example 55 and employing (R)-3-
fluoro-4-(2-(2-(2-methyipyrrolidin-1-yl)ethyl)-1-oxo0-1,2,3,4-tetrahydroiso-quinolin-6-
yl)benzoic acid and the desired amine, the compounds shown in Table XVI were
obtained and identified by NMR and mass spectral analyses.

TABLE XVI
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Usi ng essentially the sane procedure described in step
3 of Exanple 180 and enpl oyi ng

W@ 2dpOH14L- ( 2- met hyl pyrrolidin-1-yl)ethyl)-1, 2PGr/us106%/075981

. , . ¢

ahydr oi soqui nolin-6-ol (0.55 g, 2.1 nmol), 0. g (% o

thg title product was obtained as an off-white foam

[a]D 25 = -68 (1% solution in nethanol); HRMS (ES)

mz 393.1455 [M+ H + Step 4:

(/?)-1V-substituted-4-(2-(2-(2-ne@hyl pyrrf{>ud|n l-yl)e
: cr

thyl)-1,2,3,4- tetrahydraqiso- enzam de

Us?/ng essentially the sa(a p edu bed in step
4 of Exanple 180 and enply
(ft)-2-(2-(2- msthyln reol idin-1-yl)ethyl)-1,2,3,4-tetr
ahydr oi soqui nol i ®'6-y[” t¥1 f | uor onet hanesul f onate and

t he desired phenyl bcﬁoni c acids, the conpounds shown
in Table XVII1 were obtained and identified by NVR and

des

R¥yHect r fial ys od ABLEMSY
i gh, resOIBK N mBSRAIec! 1 foldfial v ey GABL MY |
HNEt 178-180°392.2 890 norphol i ne21193%20140 42012 2798

EXAMPLE 1911@00 Ppepaildaid on obsg 213-215 450.2

(/?)-N-subs ééuted 4- '&2 (2-12; gethylz%yrrol i di n 1 ypet h
l')-1-oxo-

)1/ )2 3, 4-t et t&hydr oi NHEUI nol 8n2b- vyl ) ewptzam de424_2

dro 7 2 Using essentially the same
g)r/oceg'hlr e{ dgécgfl@gwéﬁganpl e 55 and enpl oying (R)-
4-(2-(2-(2-methyl pyrrolidin-1- yI)ethyI);l-oxo-1,2,3,4-
t et rahydr oi soqui nol i n- 655 ! Egsg} c acid and the
desired am ne, the conp n Table XI X were
n 4RH21 ridlichok1 -G-af I SRS it6RRIC, Alihydro-
Wﬁ&&-ﬂZﬁl—one

0
N )n
N/\/ Q LAH N/\/Q) n
R! R
Ar > Ar

To a solution of (R)—2~(2-(pyrrolidin-1-yl)ethyl)-G-arylsubstituted-B,4-dihydro-
isoquinolin-1(2H)-one (1.0 eq) in dry tetrahydrofuran (10 mL) at -10 °C was added
lithium aluminum hydride (2.0 M solution in THF, 2.0 eq). The reaction mixture was

heated at 78 °C for 30 min, cooled to room temperature and quenched with water.
The reaction mixture was extracted with methylene chloride. The combined extracts
were washed with water, dried over sodium sulfate and concentrated in vacuo. The
residue was purified by Gilson Prep-HPLC (5-70% acetontrile in water with 0.3%
TFA). The compounds shown in Table XIV were obtained and identified by NMR and
high resolution mass spectral analyses.

TABLE XIV
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TABLE XI X Ex. Ex. No. HNRLIR2 No. HNR R' 191 HNMe2 192
azetidi ne 193 2-net hoxyet hanam ne 194

(S)-1-met hoxypropan-2- 198 (S)-2- am ne
(et hoxymet hyl ) pyrrol i dine 199 2-i sopropoxyet hanam ne
200 HNMeEt Eval uation of Methyl histam ne binding in

human hi stam ne H receptor cell line The affinity of
test conpounds for the h| stam ne 3 %receptor i's
eval uated in the follo \nNNe y transfected

HEK293T cells are gro cont {,ni ng 10% heat
i nacti vated FBS and & 8 Oug/m). " Cells are
scraped fromthe plate, transferred to centrifuge

wQ2dovdiaet hanam ne 195 nor phol i ne 196 pi peri dPCEUIDFS/075981

tubeg shed one ti in PBS by centrifugation in a

SorvEt N&T7 Plus ce fifuge (2 or pm D0 mimpt€s, [MyHl  [als®™*
The—resulting pellets are stored at -800C until ready

for use. Cells are re- suspended in buffer (50rM Tris

pH:7 and pl 4dEdgremetheunce honmogeni zer, dounci ng

ten t s to honogBR®¢WE cells. Mhe hofrogenz23 i s3%p1993 -
down By2centri f dgfioraphebidor valR)-M87 Phus,23b80%r pmadlfh3s o6

[ube. 3hg SPUN o reantr1 1 ught Fon § Soraig ] e S
Pl us, ng 000 rp%%pc%/ﬁ n'es 4C§] The pelq7@f274 339.2237
i srestiépended i #- B{Si’fqpé‘le”i'SO’rM Tris, pH 7.258-260r 03%i.2893

concem?® at i on (&deatgdidxeledet er nmned usi N@s7Es9  351.2067

M cro4BCA Prot el natio The bin Ss
set u& dn a 96 \?g{ug%p%gﬁ]oltlter;‘él ate len %568456} %%52028

£
bi ndi det er BRI 0i P47 63
Sl BREVRRRE Tre bindindli s det or R

presence 0 radi ol i gand

EXAMPLE 179

Preparation of (R)-5-(4-flgorophenvl)-2-(2-(2-methvlgyrrolidin-1-yl)ethyl}-
isoindoline hydrochloride

0
N
N 1. Suzuki _/—
jou™2
Br 2. LAH

Step 1: (R)-5—(4—Fluorophenyl)-2-(2-(2-methylpyrrolidin-1-yl)ethyl)isoindolin-1-

one

Using essentially the same procedure described in Example 9 and employing (R)-5-
bromo-2-(2-(2-methylpyrrolidin-1-yl)ethyl)isoindolin-1-one (0.07 g, 0.18 mmol), the

titlte compound 62 mg (85%) was obtained as a yellow oil.
Step 2: (R)-5-(4~ﬂuorophenyl)-2-(2-(2-methylpyrrolidin-1-yl)ethyl)-isoindoline
hydrochloride

Using essentially the same procedure described in Example 178 and employing ((R)-
5-(4-ﬂuorophenyl)-2-(2-(2-methylpyrrolidin-1-y!)ethyl)isoindolin-1 -one (62 mg, 0.18
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concentration is 1 nM The test conpound is serially
di l uted using the Becknan Bi onek2000 to a fi nal

wW@ppeoxilwat e range of 100 uMto 100 pM Menbr aP&BUS2088/075981

suspended in buffer, honbgenized in 2 bursts of ten
seconds using a Vitris nmechani cal honogeni zer set at

power setting 5. Ten ng of nmenbranes are added to each
wel | . Followi ng a one hour incubation at 30C, the

r @A) 816 fitle GasmnaUREESMpYB8%Ewasidblained ast a bite o) mp 250-251
bqﬁf,ﬁMgg | with a Packard Filternate
Har'vest er tS @?uéﬁga&%+%l ‘ter pre-soaked wth 1% PEI

for one hour. The plate is dried for one hour at 37C

and 60 mL M croscint Sc dded to each

vell . The CPM per .vveII ER}'\MHL@{BOI%& a Packard Top

DIeRE el dn(2-(2veratidived-yvi)ethyil-1,2i3c4-tétrahgdro-
|§b i @; R%-$i 50 he concentration of
conpenl ] afifac WL%D% ofide 50% of the specific

bi ndi ng of t he radiol i garfd)AH CPM val ues are expressed

as %spemfl(g b| ndi anc. pBot ted vs conpound D
concentratio yr i $3-TiNRhed using a N

four-pa ei\!/\og ic TEand t e I s
det g i~ he Ki is calckio%ted IS using the
Cheng- Prusoff equat i on: = | 65 / Kd) where L =

(?c:t2
concentration of free radioli‘gand wsed in the assay,
and Kd is the dissociati cﬁmc%nst ant of the radioligand
for the receptor. L is d?t M ned for each experiment
(% counting an aliquot o e diluted radioligand

ep ﬂewﬁthoxﬁgz«&(wmlwuudesd)atlmylbmm 4vedtrIhyamoisbl@inktine
AT R Qe Bl R D8 e e enyigotin-1(2r-
ARP (A3 9ag7 WOlhirBTHﬁ“l(ﬁ@O maepOdC whsaaddegolithism aluminum hydride
g%bltmulrli ¥ ngth?lnﬂ_ %énﬁ}noﬁha%ﬁ g%e?cttlglggxggtuli%wé‘ssggueqw stir at
FRA samrgsatuspior Bgiadrs GYds nltmgenlatre&gﬂ"remre'mte re@ttidnuhiture was
aﬁ&@ffcgﬁgm% t@ﬁ%ef;agld%san@lrﬁ@}f@?e%e g r]t é\ﬁqlgei%és\émsh |HmB\wydrOX|de
frdipwedh by V‘{@}eft%'@pf?tm@ddﬂr 2 he Hiedwispéndidrewhs éikdrednistough a pad of
E&RSIPRE ARG kR filtrate was evaporated under reduced pressure to afford 81.3% of
the title compound as a colorless oil that was taken for next step without further
purification.
Step 2: 2-(2-(Pyrrolidin-1-yl)ethyl)-1,2,3,4-tetrahydroisoquinolin-6-ol
A mixture of 6-methoxy—2-(2-(pyrroIidin-1-yl)ethyl)-1,2,3,4-tetrahydroisoquinoline (14
g, 54 mmol) and hydrobromic acid (47% aq, 17.2 g) was stirred at 80 °C for 12 hours.
Excess hydrobromic acid was evaporated under vacuo and the residue was
dissolved in methanal and partially solvent evaporated under reduced pressure.
Precipitated salt was filtered, and washed with chilled methanol. This salt was
partitioned between 2% K,CO; and ethyl methyl ketone, organic layer separated,
washed with brine, dried over sodium sulfate and solvent concentrated under
reduced pressure to afford the title compound as a brown color solid, Yield: 76.5 %;
%), HRMS (ES) m/z 247.1804 [M + HJ".
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the sane buffer. Two thousand cells/well are incubated
wth 1 mM histam ne plus 10 mM forskolin plus various

W@ oveestinat i ons of conpounds in a total vol unePGF/USDOSN75981

20

25

30

in 96 well plates for 30 mn at 300C. Final test
conmpound concentrations range from 10-4Mto 10-9.5M at
full lTog dilutions. Cyclic AMP | evel s are neasured

i t Hunter cAMP kit from Di scoverx, cat# 900041
aSte@rgg - Pyrmelidin-trydethwi)- 52, Brﬂsmmbydmrsoqumolm -6-yl

Giﬁmdrmﬂmegmﬁmgwnal s are detected using Top Count
ackar clic AMP | evels in control cells
881“\‘/ ‘QOI‘(C)%/ -IAMPYBRldin iyhehylrd . 21818- eyt sisuguinelimbel (3.3 g, 13

Cmﬁﬁ)ll)d N;ﬁ(én@ﬂﬁﬂu@@nétﬂaﬁé%hffo%xrﬁ%@e( 91 48 On%lf) %r éktnme{%ylamme

00 M hi st am ne clobenpr
F’Jg;g 'ée 516198)) [t 'ﬁegv@”%xﬁﬂ@%ewaasswadom rrobmateinperature

mkm@ﬁddmﬁém%tﬁ’w&éﬁ §er éxt%{e% wxﬁhﬁ\eﬁgle%@l{%?osndg e gombined
cal cul at ed us oW ng equat C5
| BE8F 1W@'9(W?ﬂ%ﬁ%dwﬂamatem¢ée@a:tvar spdiumheuifatd and atheentrated in

XécubelTow.reigtie U\_@B'p@m?@ﬂ bngCG é&tg%%@ hﬁ%m%@&ﬂ R}'Iwa(sxhca 0-

%f Gem@n? ABL@tMnghlpgdqg,tﬁaﬁwg thg titlenesgmpaund 2B d gelldw oil, 4.6
BU(98%I2HIBMS (ES) m/z 379.1304 [M + HI".

Step 4: Methyl 4-(2-(2-(pyrrolidin-1-yl)ethyl)-1,2,3,4-tetrahydroisoquinolin-ﬁ-
yl)benzoate

Using essentially the same procedure described in Example 9, starting from 2-(2-
(pyrrolidin-1-yl)ethyl)-1 2,3,4-tetrahydroisoquinolin-6-y| trifluoromethane-sulfonate
(4.3 g, 0.91 mol) and 4-methoxycarbonyl phenyl boronic acid (8.1g,36 mol), 24 g
(59%) of the title product was obtained as a colorless oil. The hydrochloric salt was
prepared in ethanol and collected as a white solid, mp 266-267 °C, HRMS (ES) m/z
365.2226 [M + HJ".

Step 5: 4-(2-(2-(Pyrrolidin-1-yl)ethyl)—1,2,3,4-tetrahydroisoquinolin-G-yl)benzoic
acid

Using essentially the same procedure described in Example 53 and employing
methyl 4-(2-(2-(pyrrolidin-1-yl)ethyl)-1 2,3,4-tetrahydroisoquinolin-6-yl)benzoate (2.42
g, 6.6 mmol) as the starting material, the title compound 2.1 g (90%) was prepared
as white solid, mp 269-271 °C, HRMS (ES) m/z 351.2064 [M + HJ".

Step 6: N,N-dimethyl-4-(2-(2—(pyrrolidin-1-yl)ethyl)-1,2,3,4~tetrahydroiso-
quinolin-6-yl)benzamide

Using essentially the same procedure described in Example 55 and employing 4-(2-
(2-(pyrrolidin-1-yl)ethyl)—1,2,3,4—tetrahydroisoquinolin—6-yl)benzoic acid and the
desired amines as the starting materialé, the compounds shown in Table XVII were
obtained and identified by NMR and high resolution mass spectral analyses.

TABLE XVII
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AEx H 3 Binding Ki(nM No 25 A 26 A27 D28 B 32 A
WG@200003444A 35 A 36 A 37 B 38 B39 B PCT/US2008/075981

)
A C -

o]
EX. No. NR'R? mp°C  [M+H]

180 NH2 262-264 350.2229
181 NHMe 280-281 364.2388
182 NHEt 266-268 378.254
183 NMe2 248-250 378.2542
184 pyrrolidne 241-242  404.2692
185 piperidine 270-272 418.2856
186 morpholine 260-261 420.2649
187 (R)-2-Me-pyrrolidine ~ foam  418.2856

EXAMPLE 188-190

Preparation of (R)-substituted-4-(2-(2-(2-methvl rrolidin-1-yl)ethy)-1,2.3.4-

5  tetrahydroiso-quinolin-6-yl)benzamide hydrochloride compounds
1. LAH N
0 2. BBr, N ?
N 3. Tf,NPh
N e G
4. Suzuki .N
MeO R?

0]
Step 1: (R)-6-methoxy-2-(2-(2-methylpyrroIidin-1-yl)ethyl)-1,2,3,4—tetrahydroiso-

quinoline

Using essentially the same procedure described in step 1 of Example 180 and
10 empioying (R)-6-methoxy—2-(2-(2-methy!pyrrolidin-1-yl)ethyl)—3,4—dihydroisoquinolin-
1(2H)-one (1.05 g, 3.6 mol), 0.75 g (75%) of the title product was obtained as a
colorless oil. HRMS (ES) m/z 275.2120 [M + HJ".

Step 2: (R)-2-(2-(2-methylpyrrolidin-1-yl)ethyl)-1,2,3,4—tetrahydroisoquinolin-6—o|
Using essentially the same procedure described in Example 43 and employing (R)-6-
15 methoxy—2-(2-(2-methy!pyrro!idin-1-y!)ethy!)-3,4—dihydroisoquino!in-1(2H)—one (0.75 g,
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2.7 mol), 0.55 g (78%) of the title product was obtained as an off-white foam. [«]o? = -
11 ° (1% solution in methanol); HRMS (ES) m/z 261.1960 M+ HJ

Step 3: (R)-2-(2-(2-methylpyrrolidin-1-yl)ethyl)—1,2,3,4—tetrahydroisoquinolin-6-yl
trifluoromethanesulfonate

Using essentially the same procedure described in step 3 of Example 180 and
employing (R)—2-(2-(2-methylpyrrolidin-1-yl)ethyl)—1,2,3,4-tetrahydroisoquinolin-6-ol
(0.35 g, 2.1 mol), 0. g (%) of the title product was obtained as an off-white foam. [o]p®
=-68 ° (1% solution in methanol); HRMS (ES) m/z 393.1455 M+ H]

Step 4: (R)-N-substituted-4-(2-(2-(2-methylpyrrolidin-1-yl)ethyl)—1 ,2,3,4~
tetrahydroiso-quinolin-6-yl)benzamide

Using essentially the same procedure described in step 4 of Example 180 and
employing  (R)-2-(2-(2-methylpyrrolidin-1-yl)ethyl)-1 ,2,3,4-tetrahydroisoquinolin-6-yl
trifluoromethanesulfonate and the desired phenyl boronic acids, the compounds
shown in Table XVIII were obtained and identified by NMR and high resolution mass

spectral analyses.

TABLE XVII

® “NQ

o}
EX. No. NR'R? mp°C  [M+H]
188 HNMe >180  378.2532
189 HNEt 178-180 392.2695
190 morpholine 138-140 434.2798

EXAMPLE 191-200
Preparation of (R)-N-substituted-4-(2-(2-(2-methylpyrrolidin-1-yl)ethyl)-1-oxo-

1,2,3,4~tetrahydroisoguinolin-G-yllbenzamide hydrochloride compounds
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Using essentially the same procedure described in Example 55 and employing (R)-
4-(2-(2-(2-methylpyrrolidin-1 -yl)ethyl)-1-oxo-1,2,3,4-tetrahyd roisoquinolin-6-yl)-

5 benzoic acid and the desired amine, the compounds shown in Table XIX were
obtained and identified by NMR and mass spectral analyses.

TABLE XIX
Ex. Ex.
No. HNR'R? No. HNR'R”
191 HNMe2 192 azetidine
193 2-methoxyethanamine 194 2-fluoroethanamine
195 morpholine 196 piperidine
197 (8)-1-methoxypropan-2- | 198 (S)-2-
amine (methoxymethyl)pyrrolidine
199 2-isopropoxyethanamine | 200 HNMeEt
10  Evaluation of Methyl histamine binding in human histamine H, receptor cell

line
The affinity of test compounds for the histamine 3 (Hs) 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
5  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
20 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
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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 pg 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 pL 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 ICx, (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 ICs; value is determined. The Ki is calculated
from this using the Cheng-Prusoff equation: pKi = ICsy/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.

Cyclic AMP assay for histamine receptor H; antagonism activity.

Stable H; 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 pM
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 uM histamine plus 10

MM forskolin plus various concentrations of compounds in a total volume of 30 L 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
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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
S5 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 ICs/[1 + (ligand/Kd)]. The data are shown in Table XV,
below.

For Table XVI

10 A=<10nM

B=10.1 nM-25.0 nM

C=251nM-50.0 nM

D =50.1 nM - 100 nM

E=>100 nM

15
TABLE XVI

Ex H; Binding Ki (nM)
No

10
11
12
13
14
15
16
17
18
19
20
21
22
23

>>m>>m>m>mow>>m
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Ex H; Binding Ki (nM)
No
25

26
27
28
32
33
34
35
36
37
38
39
40
41
42
43
44
45
47
48
49
50
51
52
54
55
56
57
58
59
60
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Ex H; Binding Ki (nM)
No
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62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
91
92
93
94
95
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200 _Wnhat is clainmed is: 1. A conpound of fornula I

(i) wherein X1 is (CRAR5)P, CO or O X2a and X2b are
w@2wbh/0ké1e¢ are taken together to form =0 m i sPOI/U32008/075981

2, nis 2, 3or 4, pis O lor 2, gisl 2o 3; Rl

and R2 are each independently H, hal ogen or an al kyl

or hal oal kyl group each group optionally substituted;

R3 is NR6R7 or an al kyl, coal kyl., cl ohet er oal kyl ,
aryl or heter oarylggr oup %gﬁ"&“&ﬁi (BWi onal | y
substituted w | iIs Othen R3
nust be other than®N\R6R7; when a and X2b are taken
together to form=@yand p is 0, Bhen R3 is not
qui noxal i nyl -2(1H) -one or an optjonally substituted
1, 3, 4- oxadi azol e; %hd when X2a dhd X2b are H and pis
0, then R3 is not gm optionally substituted
1,2,4-triazol - 5(4|(-)|)é-one; R4 and.R5 are each

n

i ndependently H or’ optional | y“substituted al kyl or

cycl oal kyl group; 1@pd R6 and R7 sgach independently H

or an al kyl, al kenyl, al koxy, cygl oal kyl,

cycl ohet er oal kyl , 1ﬁ?yl or hetercfélryl group each group

optionally substitigged or R6 andA R7 nay be taken

together wth theﬁl’zomto whi chC
117
118
119
120
121
122
123
124
125
126
127
128
128
130
131
132
133
134
135
137
138
139

> > P > r > > > r > > »r > Pr r > » r > mOwo
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W@ oo n3amal

they are attached to forman optionally substituted 4-
to 7-nmenbered ring optionally containing one or two

optionally substituted fused bicyclic or tricyclic 9-
to 15-menbered aromatic ring systemoptionally
containing one to three additional heteroatons

sel ected fromN, or S; qf ol sonmer, taut omer
or pharnaceuticaIFﬁxaccepﬁgﬁﬁgaégiﬁ'¢ﬁ@reof. 2 . The
conmpound accor di i i is (CRAR5) P
or O or a stereoisoner, tautomer or pharmaceutically
acceptable salt therieof. 3. The Aonpound according to
claim1l1 wherein X11's (CRARS)P and p is O; or a
stereoi somer, tautolfer or pharmaceutically acceptable
salt thereof. 4. Th& conpound ac&ording to any one of
claims 1-3 mherein“ég and R2 are,each independently H
or nethyl; or a stereoisoner, tautomer or
pharmaceutical | y ati6ept abl e sal tAthereof. 5. The
conpound according“ﬁo any one ofAcIainB 1-4 wherein
X2a and X2b are each H, or a stereoisoner, tautoner or
phar maceuti cal | y ati8ept abl e sal tAthereof. 6. The
conmpound accordin 0 any one of,clainms 1-4 wherein
X2a and X2b are taken together to form=0; or a

st ereoi soner, tautthPer or pharnme&eutically acceptable
salt thereof. 7. The conpound acgording to any one of
clainms 1-6 wherein is an optionally substituted

am nocar bonyl phenyl52r cycl ohet ehoal kyl car bonyl phenyl
group; or a stereohﬁanr, tautomgr or pharmaceutically
acceptable salt thereof. 8. The conpound according to
any one of clains 1546 wherein R3Ais selected fromthe
group consi sting oﬁﬁphenyl, hal ophenyl, di hal ophenyl,
per hal oal koxyphenyl’,” cyanophenyl, perhal oal kyl phenyl ,
al koxyphenyl , al kotdgcar bonyl phenyl , heteroaryl,

cycloheteroalkylcaﬂﬁpnyl, A
158 -
159 -
160
161
162 -
163 -
164 -
165 -
166 -
167 -
168 -
169 -
170 -
171 E

> >
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cycl ohet er oal kyl car bonyl phenyl , cyanoheteroaryl,

car boxyphenyl, eycfoal kyl am nocar bonyl phenyl ,
WORMIMBEMKY| am nocar bonyl phenyl , PCT/US2008/075981

al kyl am nocar bonyl phenyl ,

al kycycl ohet er oal kyl ear bonyl phenyl , am nocar bonyl phenyl

, al kyl am nocar bonyl het er oaryl ,

cycl oal kyl car bonyl henyl Y, koxy and
di hydr oi soqui nol i nghe; %%‘Pgﬁ'@o ')s((g%r taut oner or
9. The

phar maceuti cal | c -

conpound accordlng o any one of“clains 1-6 having the
structure of formd7az |a wherein R8 and RO are each

i ndependently H, ha) ogen, CN, R1I0OR1 1, OR12, CO2R12
, COR12, or an alk H, hal oal kyl ©or cycl oal kyl group
each group optionad7dsy substitutel; RIO and RL 1 are
each |ndependently or an alky hal oal kyl ,
cycl oal kyl, aryl et eroaryl oup each group
optionally substitumed or R1I0 and R1 1 may be taken
together with the Fg omto which they are attached to
forman optionally Substituted 4 to 7-nenbered ring
optionally contai nimegg one or two-additiona

het er oat ons sel ect fromN Oor S; and R12 is H or
an al kyl, hal oal kyl~” cycl oal kyl , "al kenyl , al kynyl ,
aryl or heteroaryl18roup each grdup optionally
substituted; or a siereoisoner, jautomer or
pharmaceuti cal ly acCeptabl e salt thereof. 10. The
conmpound accordingi&o claim9 wherein R is H or

hal ogen, and RO is R1IORL 1 ; pr a stereoisoner,

t aut omer or pharnak utically acceptable salt

t hereof. 11. The cofgsound accordilBg to any one of
clainms 1-10 whermib is O or 1;,0r a stereoisoner
taut omer or pharmaceutically acceptable salt thereof.
12. The conpound at8¥ording to ang one of clains 1-1 1
wherein nis 2 or ,qq 3

189 -
190 -
191 -
192 -
193 -
194 -
195 -
196 -
197 -
198 -
199 -
200 -
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3; or a stereoisoner, tautoner or pharmaceutically
acceptable salt thereof. 13. The conpound according to
waeyooda4of clains 1-12, wherein gq is 1 or 2; PET/HS2008/075981
stereoi somer, tautonmer or pharmaceutically acceptable

salt thereof. 14. The conpound according to claim1l
sel ected fromthe group consisting of:

6- (4-fl uorophenyl)-2-(2-pyrrolidin-1-ylethyl)-3,4-dihy
What sapimeols: n- 1( 2H) - one;

6- (3, 5-di fl uorophenyl)-2-(2-pyrrolidin-1-ylethyl)-3, 4-
di hydr oi soqui nol i n-1( 2H) - one;

6- (2, 4- di f AwormpeHehol fprpulad_ pyrrol i di n-1-yl et hyl ) - 3, 4-
di hydr oi soqui nol i n-1( 2H) - one;
6-(2-f|uorophenyl)-2-(2-pyrro|iﬁhn 1-ylethyl)-3,4-dihy
dr oi soqui nol i n- 1( 2H) - one;
2-(2-pyrrolidin-1-ylethyl)-6-[3- (ﬁ,ﬁ&}uoronethoxy)phen
yl]-3, 4- dlhydr0|squ|noI|n)§£2 '%

2-(2-pyrrolidin-1 ylethﬁii:gii H,)f | uor onet hoxy) phen
yI] 3, 4- di hydr oi soqui roli-n- - one;

3-[ 1- oxo- 2- ( 2- pyrré%{dl @Hym)-1,2,3,4-tetrahydro
i soqui nolin-6-yl]béenzonitrile;
6-pheny|-2-(2-pyrro||din-l-xbethyl)-3,4-dihydroisoquin
ol i n-1( 2H) - one;

G-Q@uﬁadifluorophenyl) 2-(2-pyrrolidin-1-ylethyl)-3, 4-

di hydr 1(2H) - one;
6-(_3-f %En&v‘;o %2 pyrrolidin-1-ylethyl)-3,4-dihy
dr oi soqdi sl XTh-atd @ e are taken together to form =O;

4-[1-oxo rrolidin-1-ylethyl)-1,2,3,4-tetrahydro

i soqui r‘i’b|52ch(' b ] benzoni tri ?/e; a d

2 (2- pyris o, iscdira: 1-yl et hyl ) -6-[ 3-(trifl uoronethyl ) pheny
]1-3, 4-di Hygr ogsoqui nol i n-1(2H) - one;

6 (1, 3PdeHz o8l Bxol -5-yl)-2-(2-pyrrolidin-1-ylethyl)-3,

4-di hyd‘n@nsmqu&nol i n-1(2H) - one;

|2] g 2 lgl(#l(ﬂng éaé] Wg?@lﬁﬂ)dfg'ﬁl;-ﬁ lga c%;'eefnl or% oaw Qly ﬁglgﬁﬁﬁgroup
6- (4_nethpgy@h@mybbpﬁn@ﬂypMmmnkmﬂln 1l-ylethyl)-3,4-dih
ydroi S??qli‘sl N&kﬁﬁérla(r%_lkil,Ocl}gl;oalkyl, 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”; when X* and X*" are taken
together to form =0 and p is O, then R3 is not quinoxalinyl-2(1H)-one
or an optionally substituted 1,3,4-oxadiazole; and when X** and X*°
are Hand p is 0, then R? is not an optionally substituted 1,2,4-triazol-
5(4H)-one;
R* and R® are each independently H 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
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met hyl

4-(1-oxo-2-(2-(pyrrolidin-1-yl)ethyl)-1,2,3,4-tetrahyd
WO 2008081400l i n-6- yl)benzoate ;nethyl PCT/US2008/075981

4-(2-{2-[(2R)-2-net hyl pyrrolidin-1-yl]ethyl}-1-o0x0-1,2

, 3, 4-tetrahydroi soqui nolin- 6-yl)benzoat e;

4-(2-{2-[(2R) - 2-nmet hyl pyrrolidin-1-yl]ethyl}-1-oxo0-1, 2

B0 B i BAGRLER i gy
, 2 g ?Zt FE rﬁwgaaib?ﬁm;mrnml?ﬁ?ﬁr‘? systenb epirovaily containing one to

- - - - n_ - - -

5, 4-tet s Aot s cedisd Kb B o s !

4-
, 2
- 8 %terébig@ngry tautdnietion pharydgoeolpally adceptad)etsalictherghf, dr

(
4-
oi soqui nolin-6-yl]benzonitrile;
3-[1-0x0-2-(3-pyrrolidin-1-ylpropyl)-1
, 2, 3, 8- t et TadiyomposuradcnuinigtoBlajm|oerereiniX ris (@R'R%), or O; or a
B%Yﬁoks%h%ﬁd'tﬁtlfpb%r éﬁ’gt?éf'ﬁw%%ﬁt@aﬂv Jic%b@h’%yéa)t'tﬁerééi‘.j' hydroi s
.1-[1-.oxo|-.2-(2- pyrroli pli n-1-ylethyl)-1,2,3,4-tetrahydro
i soquiynol i - 6-yl]- L e-b- carhoni trilie; e 0
- (pyrPol i o S TP AR BB i UL %5 (CR'B e p i O
3r, 4 s@rdvjmbnuar stagionreslor phdr(rzkutically acceptable salt thereof.
-(4-fluorophenyl)-2-{2-[(2S)-2-nethyl pyrrolidin-1-yl]e

t hyl }- 3, 4-di hydr oi soqui nol i n- 1(2H)-one;
- (4- T #uor ofhengmhpednd Bch(diR) tozngrenaf paimso] -Bavherein R pad R?

by Tt b Ot ) SRLNICG Tateiotidhodt b jomey of hasacsutcally
a@epiabla sHlrthéngdf.r oi soqui nol i n-6- yl)benzonitrile;
-(2-{2-[(2R) - 2- et hyl pyrrolidin-1-yl]ethyl}-1-oxo-1

, 2,3, 4-tetrahydroi soqui nolin-6- yl)benzonitrile;

“{[ 1- 6x0- 2Tt@ cpypowid aticardingto@nyipne of claings k4 wdereimydrand X*°

Erséoé]a%hrmlo'r Q’s@éreoisamer, tautomer or pharmaceutically acceptable salt thereof.

6. The compound according to any one of claims 1-4 wherein X** and X*°
are taken together to form =0O; or a stereoisomer, tautomer or pharmaceutically

acceptable salt thereof.

7. The compound according to any one of claims 1-6 wherein R%is an
optionally substituted aminocarbonylphenyl or cycloheteroalkylcarbonylphenyl group;
or a stereoisomer, tautomer or pharmaceutically acceptable salt thereof.

8. The compound according to any one of claims 1-6 wherein R%is
selected from the group consisting of phenyl, halophenyl, dihalophenyl,
perhaloalkoxyphenyl, cyanophenyl, perhaloalkylphenyl, alkoxyphenyl,
alkoxycarbonylphenyl, heteroaryl, cycloheteroalkylcarbonyl,
cycloheteroalkylcarbonylphenyl, cyanoheteroaryl, carboxyphenyl,
cycloalkylaminocarbonylphenyl, N,N-dialkylaminocarbonylphenyl,
alkylaminocarbonylphenyl, alkycycloheteroalkylcarbonylphenyl,
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| ] oxy}nicotinonitrile;
-[(2-{2-[(2R)-2-net hyl pyrrolidin-1-yl]ethyl}-1-o0xo0-1, 2
WQ 3)04/08@t4 ahydr oi soqui nol i n-6- yl ) oxy] ni cot i noPCT/DE108$/075981
(2-{2-[(2R) - 2-net hyl pyrrolidin-1-yl]ethyl}-1-oxo0-1,2
, 4-tetrahydroi soqui nol i n-6- yl)oxy] benzonitrile;
[ 1-ox0-2-(2-pyrrolidin-1-ylethyl)-1

e R R B RSB it

cyandpHeriyedikoxipyueld @lilfydﬂ{maoﬂoinbmwo@\e or a stereoisomer, tautomer or

[ ) ox yrj di ne- 2-
e B S BB R R0 et hyl -1
, 2, 3, 4-t etrahydr oi soqui nol i n-6-yl ] oxy}pyri di ne- 2-
carbogi tri
6-[ 4-(pyr rtﬁ? 8?'Hp(1ur§il %&P@MP)%HQH?,PE Cli’ 1 %35‘? \r"g? |thoe| n-
dtrydtet oy formladadi hycl r oi soqui nol i n- 1(2H) - one;
N-cycl opentyl-4-[1
-0X0-2-(2-pyrrolidin-1-ylethyl)-1, 2,3, 4-tetrahydroi soq
ui noli n-6- yljbenzam de; R!
N, N- di net hyl - 4-[ 1- oxo- 2- (2-pyrrolléfhll ylethyl)-1
, 2, 3, 4-tetrahydroi soqui nolin-6- ylj m de;
N-cycl opropyl - 4-[ 1- oxo- 2- (2-py®rol i/din-1-ylethyl)-1, 2,
3, 4-tetrahydroi soqui nol i n-¢ QEam de;
N- et hyl - 4-[ 1- oxo- 2- ( 2- pyr - 1-ylethyl)-1

, 2,3, 4- tetrahydr0| ogrG 2nbenzani de;
N—nethyl 4-11- oxoR izg-myrrolldln l-ylethyl)-1,2,3,4-t
et rahydr oi soqui nol i n- | j beggam de;
N- (cycl opropyl methyl )-4N'1 -oxo-2-(2-pyrrolidin-1
-ylethyl)-1 , 2,3, 4-tetrahydroi soqui noli n-
6-yl ] benzam de;
N- ivdepgiopyl - 4-[ 1- oxo- 2- (2-pyrrolidin-1-ylethyl)-1,2,3

4- t et regydried SaQUENRlubParRiently H, halogen, CN, CONR™R'™, OR™,
CO,R'?, COR", or an alkyl, haloalkyl or cycloalkyl group each group

yl ] OXy
{
3
{
t
0]

[
, 3
{

d

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 4- to 7-membered ring optionally containing
one or two additional heteroatoms selected from N, O or S; and

R'2is H or an alkyl, haloalkyl, cycloalkyl, alkenyl, alkynyl, aryl or heteroaryl
group each group optionally substituted; or

a stereoisomer, tautomer or pharmaceutically acceptable salt thereof.

10. The compound according to claim 9 wherein R® is H or halogen, and
R® is CONR'™R"": or a stereoisomer, tautomer or pharmaceutically acceptable salt

thereof.

112



yl j benzam de;

N, N-di et hyl - 4-[ 1- oxo0-2-(2-pyrrolidin-1-ylethyl)-1,2, 3,
Wa@240808@ld/dr oi soqui nol i n-6- yljbenzam de; PCT/US2008/075981

N-cycl obutyl -4-[1-0x0-2-(2-pyrrolidin-1-ylethyl)-1

, 2,3, 4-tetrahydroi soqui nolin-6- yljbenzam de;

6|— [ 4;]( a)zeti di 3 %él car bonyl ) phenyl ] -2-(2-pyrrolidin-1-

yl et - 3,.4-di r oj soqui. nol i_n- -one, IR

X N o b hy 116 ol SRkt o SRR 0 ynerein s 0 or

h }orke si¥@oibom2r,3adtemer or pharmaceutically acceptable salt thereof.

t et rahydr oi soqui nol i n-6-yl ) benzam de;

2-{2-[(2R)-2-methyl pyrrolidin-1-yl]ethyl}-6-[4-(pyrrol

i di n-12.yl c@hdooypdyniteangbidirg) té-any one of claims 1-11 wherein nis 2 or

I hydr,oi soqui nqli.n- - -

3 P YR 5o 08P don Bitt & RieiGpeuicalactensanie sat eregt .

i soqui nol i n-6-yl ] benzam de;

N-(2-f) uor hyl)-4-11- r ol di VAP

L 5. at5 t el PaApaPRt AR T oy Bp PR - o XK s 1 o

B §r2x stetcbmoynet, Halthmér priptexmadeutigaliyacceptabliersalt thareafhy| )

-1, 2, 3, 4-tetrahydroi soqui nol i n-6- yljbenzam de;

N- (2-i sopropoxyet hyl )-4-[1-0ox0-2-(2-pyrrolidin-1-yleth

yl)-112, 3, The¢ eompbyrat axicorsing taclaim-1 Wlactgdfeom da greva- [ 1

-0x0-2-(2-pyrrolidin-1 -ylethyl)-1
,C%%’S,t‘ﬁgg)ét r ahydr oi soqui nolin-6-yl]-N(2-
pHiéfiocrpehéryl )y bEhparlidie: 1-ylethyl)-3,4-dihydroisoquinolin-1(2H)-one;

BBl T el S Rl ol Stdblore
Bl-(Z,élydtﬂL@mm]syylm@t(ﬁﬂyyraﬂﬁif(-2=y{€2h){|)652ﬂ)dim{dfﬁtiﬁquwm'ﬂ@H)tﬁnﬁi
s NP 7 e s tmposoqunin- i
BH 2 ypyirolisirt-§ylethy( )26-{ ¢ ifleRmethersdrheinpl-B riotihyiraisaquingliat 12H)-
yl }o'n%; -oxo-1, 2,3, 4-
2-(2-pyrrolidin-1-ylethyl)-6-[4-(trifluoromethoxy)phenyl}-3,4-dihydroisoquinolin-1(2H)-
one;
3-[1-ox0-2-(2-pyrrolidin-1-ylethyl)-1,2,3,4-tetrahydroisoquinolin-6-yllbenzonitrile;
6-phenyl-2-(2-pyrrolidin-1-ylethyl)-3,4-dihydroisoquinolin-1(2H)-one;
6-(3,4-difluorophenyl)-2-(2-pyrrolidin-1-ylethyl)-3,4-dihydroisoquinolin-1(2H)-one;
6-(3-fluorophenyl)-2-(2-pyrrolidin-1-ylethyl)-3,4-dihydroisoquinolin-1(2H)-one;
4-[1-ox0-2-(2-pyrrolidin-1-ylethyl)-1,2,3,4-tetrahydroisoquinolin-6-ylJbenzonitrile;
2-(2-pyrrolidin-1-ylethyl)-6-[3-(trifluoromethyl)phenyl]-3,4-dihydroisoquinolin-1(2H)-
one;
6-(1,3-benzodioxol-5-yl)-2-(2-pyrrolidin-1-ylethyl)-3,4-dihydroisoquinolin-1(2H)-one;
2-(2-pyrrolidin-1-ylethyl)-6-[4-(trifluoromethyl)phenyl]-3,4-dihydroisoquinolin-1(2H)-
one;
6-(4-methoxyphenyl)-2-(2-pyrrolidin-1-ylethyl)-3,4-dihydroisoquinolin-1(2H)-one;
methyl 4-(1-oxo-2-(2-(pyrrolidin-1-yl)ethyl)-1,2,3,4-tetrahydroisoquinolin-6-

yl)benzoate ;
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t et rahydr oi soqui nol i n- 6-yl ) benzam de;

N-ethyl-4-(2-{2-[(2R)-2-nmet hyl pyrrolidin-1
WO glopesdiyd } -1 - oxo- 1 2 3 4- PCT/US2008/075981
t et r ahydr oi soqui nol i n- yl ) benzam de;

N-cycl opropyl - 4-(2-{2- [( ) 2 met hyl pyrrolid
|n 1-yl]ethyl}- 1-oxo- 1,2,
t rahydr oi soqui ng

ReS e ) %m@wrfvm@mﬂ:ﬁ%ﬁwﬂﬂ%&P—%—hﬁtrfhwffis?hy
L e |
rQi so

A %réd- Hé'ﬁ) -4~ n@é%é}?%& §||Q)1 ﬂi/%@h@%’%gr/n ga 4-tatrahydroisoquinolin-7-
tylty])aérlnadn}tnlé oxo-1 ,

efra
3o Bé?Léan%&Hevfw@ax wéa@»«%ﬂ%w g oRgRaI g

ylye)bs.yio)mae4 di hydr oi soqui nol i n- 1(2H) - one;
4)@{%&(25 ?r{eth@p(%roiuﬁ 2{ gfe?ylﬁeg?ogﬂéof%lteégaa §okoduinoline-5-

bb‘lhj(dﬂgﬂéﬁm de; -

G A S AN o
GQbe@BE(S-pyrrohdm 1- ylpropyl) 1,2,3,4-tetrahydroisoquinolin-6-yl]benzonitrile;
T L SR R L
G%be@BQZ pyrrohdln 1-ylethyl)-1,2,3,4- tetrahydrmsoqumolln -6-yl]- 1H mdole 5-
N- net h fLic | -(2-{2-[(2R) - 2-nmet hyl pyrrolidin-1-yl]ethyl}-

1 - i €2, 3, 4- t et rahydr oi soqui nolin- 7-yl)benzam de;
Bk(ﬁj?rhyhrnm- (12arb3nyl}- Z-KQ—pQrereiirhy-lpryl‘)eﬂ 41-d|h|ydrb49plq]J'®lefyﬂ(}2H1-one;

?%ZIHE"’PBB?WA)% % ?g)}/ 1? [ S ;glprlrcggcﬁ {b&&%yglﬁpﬁm%qmsgﬁﬁinolin-

-yl{(ethyhg;-1 -oxo-1 , 2,3, 4- tetrahydr0| soqui nol i n-

é - »E?Jb Pﬁ%ny@% %’R)pgl Imreéhylpa/rrohcim 1| )jl]g rw 3}4 9|hﬁ/ﬂro sogumollln

| dlnzﬂwﬂme{;ar bonyl ) phenyl ] - 3, 4-

4-(2-{2-[(2S)-2-methylpyrrolidin-1-yllethyl}-1-oxo-1,2,3,4-tetrahydroisoqui nolin-6-
yl)benzonitrile;

4-(2-{2-[(2R)-2-methylpyrrolidin-1-ylJethyl}-1-oxo-1 ,2,3,4-tetrahydroisoquinolin-6-
yl)benzonitrile;

6-{[1-ox0-2-(2-pyrrolidin-1-ylethyl)-1,2,3,4-tetrahydroisoquinolin-6-
ylJoxy}nicotinonitrile;

6-[(2-{2-[(2R)-2-methylpyrrolidin-1-yl]ethyl}-1-oxo-1 ,2,3,4-tetrahydroisoquinolin-6-
yl)oxy]nicotinonitrile;

4-[(2-{2-[(2R)-2-methylpyrrolidin-1-yllethyl}-1-oxo-1 ,2,3,4-tetrahydroisoquinolin-6-
yl)oxylbenzonitrile;

4-{[1-ox0-2-(2-pyrrolidin-1-ylethyl)-1 ,2,3,4-tetrahydroisoquinolin-6-ylJoxy}benzonitrile;

5-[(2-{2-[(2R)-2-methylpyrrolidin-1-yllethyl}-1-oxo0-1,2,3,4-tetrahyd roisoquinolin-6-
yhoxy]pyridine-2-carbonitrile;

5-{[1-ox0-2-(2-pyrrolidin-1-ylethyl)-1,2,3,4-tetrahydroisoq uinolin-6-ylJoxy}pyridine-2-

carbonitrile;
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di hydr oi soqui nolin-1 (2H)-one; 4-{[1
-0X0-2-(2-pyrrolidin-1 -ylethyl)-1

WO 2003/036184£t r ahydr oi soqui nol i n- 6-yl ] oxy} benzanm BENUSD$1§75981
| -4-{[1-0x0-2-(2-pyrrolidin-1-ylethyl)-1,2,3,4-tetrahy
dr oi soqui nol i n- 6- yI ] oxy} benzam de
N-ethyl 4-{[ 1-ox0-2-(2-pyrrolidin-1-ylethyl)-1,2,3,4-t

DT IR In s
)tC@lBr ahydr oi soqui nol i n-6- yl]oxy}benzam dle

3 %Iy?%égr?gﬂlﬁal}‘l géxégzlﬁgé/}gro%dlﬁ% ﬁé(tr\%gh Z}d%}? t&r%&%ﬂ%qéxm%ﬂn%-

N, W'&)be@tzﬁ'vld% {[1-0ox0-2-(2-pyrrolidin-1-ylethyl)-1,2,3

NG h%ﬁﬂ)@ r[p b§(9 ? l{? :E)? lgfr?} y)@tl%)}ri’fé?’ > ?%@?ﬁhﬁ? 5o ijoiln és

N-cyc obuty
3, 4V ?%mgﬂ@rm squ| nol i n- 6- yI ] oxy} benzam de;

- Eﬂm&mﬁ;{u@ [gﬁiﬂxe ﬂﬁy;%ﬁn%ﬁugﬁﬂmé}l%tg?f ]( %Sa(agamsfoaeikaﬂi-é‘-

roi soq
y*tqeaéwa 1981 - 4- {[ 1- ox0-2- (2-pyrrolidin-1-ylethyl)-1,2

r;&eﬁ?mw akwr{@ p§9&w.mly|em@ }4;’%}1%@{%{9 ﬁa;qtgi‘no? $3 4

0X0- 2- ( 2- yrro
t et Y'H}Wé?’ﬁi §qu| nol i n- 6 yl ] oxy} ni coti nani de;

N; ﬁﬁtﬂiﬂl&%m;(&ft@t(bsﬂynér&ﬂﬂ Prndy-{ ?3(4%@&%[-7%%9&8%%64%)6“ hy

etrahydr0|squ|no enz
6- [ b 6?3?@5ropylcarbonyl)phenyl] 2-(2-pyrrolidin-1-yl

.S 1 -
- %&lbg%ﬁgrﬁtw F’I s ﬂgwcg.dgay(r r?lg?hiyg e, 34 t«IatraWdHlso
4 dAHGAINS-¥ihenzamiden- 1( 2H) - one;
N-isopropyl-4-[1-oxo-2-(2-pyrrolidin-1-ylethyl)-1,2,3,4-tetrahydroisoquinolin-6-

yllbenzamide;
N,N-diethyl-4-[1-ox0-2-(2-pyrrolidin-1-ylethyl)-1,2,3,4-tetrahydroisoquinolin-6-
yllbenzamide;
N-cyclobutyl-4-[1-oxo-2-(2-pyrrolidin-1-ylethyl)-1,2,3,4-tetrahydroisoquinolin-6-
yllbenzamide;
6-[4-(azetidin-1-ylcarbonyl)phenyl]-2-(2-pyrrolidin-1-ylethyl)-3,4-dihydroisoquinolin-
1(2H)-one;
N,N-diethyl-4-(2-{2-[(2R)-2-methylpyrrolidin-1-yllethyl}-1-ox0-1,2,3,4-
tetrahydroisoquinolin-6-yl)benzamide;
2-{2-[(2R)-2-methylpyrrolidin-1-yllethyl}-6-[4-(pyrrolidin-1-ylcarbonyl)phenyl]-3,4-
dihydroisoquinolin-1(2H)-one;
4-[1-ox0-2-(2-pyrrolidin-1-ylethyl)-1,2,3,4-tetrahydroisoquinolin-6-ylJbenzamide;
N-(2-fluoroethyl)-4-[1-ox0-2-(2-pyrrolidin-1-ylethyl)-1,2,3,4-tetrahydroisoquinolin-6-
yllbenzamide;
N-(2-methoxyethyl)-4-[1-ox0-2-(2-pyrrolidin-1-ylethyl)-1,2,3,4-tetrahydroisoquinolin-6-
yllbenzamide;
N-(2-isopropoxyethyl)-4-[1-oxo-2-(2-pyrrolidin-1-ylethyl)-1,2,3,4-tetrahydroisoquinolin-
6-yllbenzamide;
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5- (1H benzi m dazol - 1-yl nethyl )-2-(2-pyrrolidin-1-yleth
yl )i soi ndol i n-1-one;

W®@2{0408d1wpr ophenyl ) - 2- ( 2- pi peri di n- 1-yl et hyl ) - BCHUS10h8/075981
roi so-qui nolin-1(2W-one; 4-[1 -oxo0-2-(3-piperidin-1

-yl propyl)-1
2 3, 4-tetrahydroi soqui nol i n-6-yl] benzonitrile;

4 %xgéﬁaﬁﬂqgﬂgﬁé qul) ? 2(3 etrléRycﬂBxggw Jwgllngﬁ 61 gl' (Eydr oi
4 {;[hknoxg@tm)benqaymdejl idin-1-ylethyl)-1, 2,3, 4-tetrahydr
R P A R R A
[ so&ﬂbermalmlde 6- yI ] benzoi ¢ aci d;

e Cldonsanmebgn et iR r?’e%blgg%{d?nﬁil-y@et?rynﬁa-to%!@i?y,qu

Nzoi ¢
( R)teWGV(YZFC(@Q(UHWOh@ﬁl‘W)bmeON din-1-yl)ethyl)-1-o0xoisoin

(b s R SRy o
o%@ﬁahY,d&i&qmmém-ﬁad*ﬂydm@ﬁS@w nol i n- 6-

8 AL b ro 22
, 2, telrahydedisogivipdlinbsthigenaaoidei- 6- yl ] - N- ( 2-

er‘[ygﬂiﬁx@?%% fﬁgigﬁ%%k}/opﬁl 7 lC“P]enyyll ]hy% %% g/rzrso idin-1

ylt@tfﬁ*wym@qmmhmrﬁdn*)be@@qudmol in- 1( 2H) one
N‘é@pé&@l Qregh! m%b% 2%&5‘1}3! gt‘??l%m(-’?ylﬁk}fﬁ% 1lodb A 213 ylethyl)-

tetra 0l SO(Q enzam de;
N- éemhydmsmum!mﬁ -yberpagide; (2- pyrrol i di n- 1 yI ethyl)-1

Nﬁ"‘%@ﬁ%@%ﬁ? gt ynei'd'mque%'gﬂr}?g(f%dl n-1-yl et hyl ) -

1, Zet@fwdt%&qqawm 67)@ eAeRtide;n- 6- yl ] benzani de; .
dl H{ p&) |det I fc yl%vH@ﬁW‘ﬁ|(§tppbd>l]d‘l41lyﬂﬁ3‘rt%%)%3d(l’?yd@(é’d'qgln'olin—
tet%(%i’rh)y@n%l soqui noI i n-6-yl ] benzani de;
é/ Férﬁrl@ﬁ?{?‘{éﬂ%ﬁ g@r@\f@rr&dﬁh HSAERIINLIROED !4 - 2- (2-
d| nytmhyﬁsmmumlm fi= yﬂ) SMAMIGHRS ;
6-(4-{[(2S)-2-methylpyrrolidin-1-ylJcarbonyl}phenyl)-2-(2-pyrrolidin-1-ylethyl)-3,4-
dihydroisoquinolin-1(2H)-one;
6-(4-{[(2R)-2-methylpyrrolidin-1-yljcarbonyl}phenyl)-2-(2-pyrrolidin-1-ylethyl)-3,4-
dihydroisoquinolin-1(2H)-one;
N-methyl-4-(2-{2-[(2R)-2-methylpyrrolidin-1-yllethyl}-1-ox0-1,2,3,4-tetrahydroiso-
quinolin-7-yl)benzamide;
N-ethyl-4-(2-{2-[(2R)-2-methylpyrrolidin-1-yllethyl}-1-ox0-1,2,3,4-tetrahydroiso-
quinolin-7-yl)benzamide;
N-isopropyl-4-(2-{2-[(2R)-2-methylpyrrolidin-1-yl]ethyl}-1-ox0-1,2,3,4-tetrahydroiso-
quinolin-7-yl)benzamide;
2-{2-[(2R)-2-methylpyrrolidin-1-yllethyl}-7-[4-(pyrrolidin-1-ylcarbonyl)phenyl]-3,4-
dihydroisoquinolin-1(2H)-one;
4-{[1-ox0-2-(2-pyrrolidin-1-ylethyl)-1,2,3,4-tetrahydroisoquinolin-6-ylJoxy}benzamide
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6-(4-{[(2S)-2-(nethoxynet hyl )pyrrolidin-1-yl]carbonyl}
phenyl)-2-(2-pyrrolidin-1-

WQ b@blgdiy4 3, 4- di hydr oi soqui nol i n-1( 2H) - one; PCT/US2008/075981
-[1-ox0-2-(2-pyrrolidin-1-ylethyl)-1,2,3,4-tetrahydro
soqui nol i n-6-yl ] -Npropyl benzam de;

[1 0X0-2-(2-pyrrolidin-1-ylethyl)-1

Wb hﬁgﬁﬁg xhy{&%lyrsrgl '-”-% ethyl)61 ¥3]4 {\';[rahydrmscl)qung)cl)lln?B
[llyf&y{}lgﬁrﬁaﬁmgepylrrogl di n- 1-yl car bonyl ) phenyl ] - 2- ( 2- pyr
rolidin-1- -
Nt note St ers el 25009y MRt Fatiroftsr o'y
I )I vlioxR}Berdainide: ahydr oi soqui nol i n- 6-yl ] benzani de;
uor o-

Ndwrcipy %I {El;?*on?—?%?gwr |d£51r16ylﬁ§/qy5) 1,2 3% tgtrahydrmsoqumolm -6-
4- t bﬁﬁ&yﬁbﬁmﬂQQUIn0|ln- 6- yI]benzan1de
N h et
[fﬁéiwmmﬁmﬁmkpyrrolldln 1-yl car bonyl ) phenyl ] - 2- ( 2- pyr
GBS VRSP e,
rrq,lbiy}!ﬁbrﬂzayilc&i,hyl )-3,4- di hydr0| soqui nolin-1
AL B
I diilexy}ydrzanidmy| ) phenoxy] - 3, 4- di hydr oi soqui nolin-1
R TRinyatcesop Ph ot R Y |y g oBRy
r oicgirgplin1¢2H )ror@s yl | benzam de;
e
6_ [ﬁﬂ@f;{)wn*z;atlmdjen 1-yl carbonyl) phenyl ]1-2-(2-pyrrolidin-
B e e ord R oS mB ARy,
r alyjdxydnisetinamidd;i n- 6- yl | benzam de;
N-methoxy-N-methyl-4-(1-oxo-2-(2-(pyrrolidin-1-yl)ethyl)-1,2,3,4-
tetrahydroisoquinolin-6-yl)benzamide;
6-[4-(cyclopropylcarbonyl)phenyl}-2-(2-pyrrolidin-1-ylethyl)-3,4-dihydroisoquinolin-
1(2H)-one;
6-(1H-benzimidazol-1-yl)-2-(2-pyrrolidin-1-ylethyl)-3,4-dihydroisoquinolin-1 (2H)-one;
5-(1H-benzimidazol-1-ylmethyl)-2-(2-pyrrolidin-1-ylethyl)isoindolin-1-one;
6-(4-fluorophenyl)-2-(2-piperidin-1-ylethyl)-3,4-dihydroiso-quinolin-1(2H)-one;
4-[1-oxo-2-(3-piperidin-1-ylpropyl)-1 ,2,3,4-tetrahydroisoquinolin-6-yl]benzonitrile;
2-(2-azepan-1-ylethyl)-6-(4-fluorophenyl)-3,4-dihydroisoquinolin-1(2H)-one;
4-{[1-ox0-2-(2-pyrrolidin-1-ylethyl)-1,2,3,4-tetrahydroisoqui nolin-6-ylloxy}benzamide;
4-[1-ox0-2-(2-pyrrolidin-1-ylethyl)-1,2,3,4-tetrahydroisoquinolin-6-ylJbenzoic acid;
4-{[1-ox0-2-(2-pyrrolidin-1-ylethyl)-1,2,3,4-tetrahydroisoquinolin-6-ylJoxy}benzoic
acid,
(R)-4-(2-(2-(2-methylpyrrolidin-1-yl)ethyl)-1-oxoisoindolin-5-yl)benzonitrile;
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6- [ 4- (pi peridin-1-yl carbonyl ) phenyl]-2-(2-pyrrolidin-1
-ylethyl)-1, 2,3,4- tetrahydroi soquinoli ne;

wW@2(od08aret phol i n- 4-yl car bonyl ) phenyl ] - 2- ( 2- pyr PGI/U8008/075981
-ylethyl)-1 ,2,3,4- tetrahydroi soqui noli ne;
4-[2-(2-pyrrolidin-1-ylethyl)-1
, 2, 3, 4-tetrahydroi soqui nol i n-6-yl ] benzam de;

VST AT P L1 P koo
6- (vhokyl2B)yRemmnityiepyr rol i di n- 1-yl ] carbonyl } phenyl ) - 2
?‘if‘r"a‘%%?‘l&k’gé%ﬁ {}Jlk?qmw )’2 - 3,14—te¥ra?iycﬂbisoquinolin—6—yl]—N—(2-

6- (thienygyetyyberizayige; 2- ( 2-pyrrolidin-1-ylethyl)-3,4-dih
K8 OB O8 2 i s o
ydri¢2idpops;nol i n- 1( 2H) - one; ’

R R TR RETAESEA Tb h  naoindnc
6- (vikemzamide;y| car bonyl ) - 2- { 2- [ (2R) - 2- net hy| pyrr ol i di n-
(DR By 48 PYEShSORATRLA i A2 pcquino-
- 1-ylilkenzamide;3, 4-t et r ahydr oi soqui nol i ne- 6- car boxami de;

AT B ) P s
N- oyloernraenge:- 2- { 2- [ (2R) - 2- net hyl pyrrol i din-1-yl]ethyl}

Nt R S e R P At U
| i detahydydigasuinglin-Sivlbgeramide, 3, 4-
b SN LaSROI D BRSO mratan. ety o
di rﬂiwdwisqqu,i@“&mgfﬂ)eﬁm%hycl r oi soqui nol i ne-
B G P A hERoxymethyl)pyrrolidin-1-ylJcarbonyl}phenyl)-2-(2-pyrrolidin-1-
ylethyl)-3,4-dihydroisoquinolin-1(2H)-one;
4-[1-ox0-2-(2-pyrrolidin-1-ylethyl)-1,2,3,4-tetrahydroisoquinolin-6-yl]-N-
propylbenzamide;
4-[1-ox0-2-(2-pyrrolidin-1-ylethyl)-1,2,3,4-tetrahydroisoquinolin-6-yl]-N-1,3-thiazol-2-
ylbenzamide;
6-[4-fluoro-3-(pyrrolidin-1-ylcarbonyl)phenyl]-2-(2-pyrrolidin-1-ylethyl)-3,4-
dihydroisoquinolin-1(2H)-one;
2-fluoro-N,N-dimethyl-5-[1-oxo0-2-(2-pyrrolidin-1-ylethyl)-1,2,3,4-tetrahydroisoquinolin-
6-yllbenzamide;
3-fluoro-N,N-dimethyl-4-[1-oxo0-2-(2-pyrrolidin-1-ylethyl)-1,2,3,4-tetrahydroisoquinolin-
6-yllbenzamide;
6-[2-fluoro-4-(pyrrolidin-1-ylcarbonyl)phenyl]-2-(2-pyrrolidin-1-ylethyl)-3,4-
dihydroisoquinolin-1(2H)-one;
6-[3-fluoro-4-(pyrrolidin-1-ylcarbonyl)phenyl]-2-(2-pyrrolidin-1-ylethyl)-3,4-
dihydroisoquinolin-1(2H)-one;

118



N-cycl opentyl -2-{2-[ (2R)-2-net hyl pyrrolidin-1
-yl]ethyl}-1 -oxo0-1 , 2,3, 4-tetrahydroi soqui noli ne-

W@ 2@anbaxan de; PCT/US2008/075981
6- (3, 4-di hydr oi soqui nol i n-2(1H) -yl carbonyl)-2-{2-[ (2R
-2-met hyl pyrrolidin-1-yl]ethyl}-

3, 4- di hydr oi soqui nol i n-1( 2H) - one;

TG T e e L L
6- ( dihydroisoquinolin-1(2H)-one;
kR g%'aaibﬁaﬁ?wamoxvﬁ 34
(2|—|91m§z)dregsoqumohn 1(2H)-one; _
&fhy{hi@ gﬁ’g?o“iéé e}?l {%\% Iﬂgzlzg)él é%tlraﬁfih so%}fnno n Qénlz_amk}e;
ZN -(rthpya 254(213ynnolm+ryn -gtethyl )+, EB[Me(ramy{dfdlsmmnW}pkpiwme;
B bl DB SRl Rl 27 2, 5, 4
t et tetthhyhroisequjndline] i ne;
g\l ﬁ]dir%?ﬁ’ﬁ? ﬁéj{i’/_og}? o1|§|ny1I %F%H@% PYhLG e{h%r%ns]qungﬁnhgl )-1.
o] bmzﬁh'uta"ophenyl ) - 2 (2 pi peridin-1-ylethyl)-1
S p ek A B Bl BTt 1 23%5, 4. et
ahyigtrahytsojadqidndline; r ethyl)-
B SO B ke
Ne&eﬁymyctsmswm@na [1 -oxo0-2-(2- pyrrol idin-1
]ngﬁz %h&hdﬂp fl%/ie?t‘hﬂ) } §t3r@{é¥rgﬁ§ﬂrélggd{]|r%? In'é"ylﬁ;enzamde

6‘1 mmybéﬁ‘zpm dd3-oyrralidin-J yiprgmA)f {2 Ry-Rtrafdngis pyuinadini6ei n

-1- })}f -3, 4-di hydr oi soqui nol i n- 1(2H) - one;
bt - et hyl pyrrolidin-1-yl]ethyl}-5-[4-(pyrrol
ﬁdﬁﬂ[(

)y?mfbdnwfw)@hénmc?ﬁbonﬁmhﬁdxdb P1§2-pywsolistin-1-ylethyl)-1,2,3,4-

2R) - 2- met hyl lidin-1
: (;Eifré‘rwcrr‘}séq% n'.o%né(z 3) % hggroylpﬁrgo: din-1
t

tter)-2-(2- pyrrolldm 1-ylethyl)-3,4- dlhydrmsoqumohn 1(2H)-one;
6-(1H-indazol-1-yl)-2-(2-pyrrolidin-1-ylethyl)-3,4-dihydroisoquinolin-1(2H)-one;
2-{2-[(2R)-2-methylpyrrolidin-1-yllethyl}-3,3',4,4'-tetrahydro-6,6'-biisoquinoline-
1,1'(2H,2'H)-dione;
6-(azepan-1-ylcarbonyl)-2-{2-[(2R)-2-methylpyrrolidin-1-yl]ethyl}-3,4-dihydroiso-
quinolin-1(2H)-one;
N-cyclobutyl-2-{2-[(2R)-2-methylpyrrolidin-1-yllethyl}-1-oxo-1,2,3,4-tetrahydroiso-
quinoline-6-carboxamide;
2-{2-[(2R)-2-methylpyrrolidin-1-yl]ethyl}-6-(piperidin-1-ylcarbonyl)-3,4-dihydro-
isoquinolin-1(2H)-one;
N-cyclohexyl-2-{2-[(2R)-2-methylpyrrolidin-1-yl]ethyl}-1-oxo-1,2,3,4-tetrahydroiso-
quinoline-6-carboxamide;
N-(2,3-dihydro-1H-inden-2-yl)-2-{2-[(2R)-2-methylpyrrolidin-1-yl]ethyl}-1-oxo0-1,2,3,4-
tetrahydroisoquinoline-6-carboxamide;
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6- [ 4- (et hyl sul fonyl ) phenyl ] -2-(2-pyrrolidin-1-yl
bt hyl ) - 3, 4- di hydr oi soqui nol i n-1(2H) - one;

WO @93l - 2- et hyl pyrrolidin-1-y[]ethyl}-6-pi PEr/U81i008/175981
-yl -3, 4-di hydr oi soqui nol i n-1(2H)- one;
-(piperidin-1-yl)-2-(2-(pyrrolidin-1-yl)ethyl)-3,4-dih
ydr oi soqui nol i n-1( 2H) - one;

K{B'[@%UI ngﬁhgnﬁy %tgﬁé { gﬂétﬂiﬁﬁﬁ?&g'hﬂ%% dYrL}-‘?/ Byl 2 BtAngiB¥oqui-

;%@na@r%lﬁw@mlqﬁarl din-1

NepeoBeds s Ry MR RO i 2 et

- 1-guinoliBe-$-ahrboyp@mides oqui nol i n- 1( 2H) - one;
F%é(icﬂt(ygﬁ(ﬁgcg{bor?o;ﬁég ’II kﬁ)a)flgaré%z@% fﬂﬂéﬂiﬁé Meltl%)l&rr%héth)1e§lf%¥1yl}~
'(R)3Q~'dl’rwﬂm}doqg!no(|24(22\'\)fm_ehyl pyrrolidin-1-yl)ethyl)-3,3
’Zi{ﬁ—’([(%ﬁ’)—?%étﬁgl%ﬁg{ﬁéggdﬁ-@-yﬂgh)'flis—g-‘ﬂw#b%ihnﬁyicérbonyl)-B,4-dihydroiso—
2- rptnfin-122HYone pyrrol i din-1-yl)ethyl )-3,3", 4,4 -tetra
BB 2f '5&‘%1 W%éf%gf%'{% (S et ]9+
onydi bmn@mmyn 424 g oi soqw nolin- 1(2H) - one;

8- (%'ﬂi%?ﬂ%}rngﬂigﬁﬁf 9%1—:){#\91 ;é &nh%feﬂgﬁ}' £ B-4lee éﬂfo‘r&lé’é

ui nolin peri |ne
caﬂwfmﬂye) 2-(2- (pyrrolldln 1

Y ?)pﬁf ﬁl}ﬂ (ﬁ @%ﬁﬁ )-8, éﬁf}&?&iﬂé’cﬂ@ﬁl’)}&?e}x g 50@ ? g?ﬁtralhydmlsoqﬁmohne;

5)(3 fluersoghanyd)-3( thyreq tﬂ@hWﬁtbwaaq?h ﬁdeﬁrahydrmsoqumo ne

| " -
IQ( 3)6&?‘?15?%633 yé)I .7h 2- Ryrrohdg -1 y!ethg 1 2 3 4- tetrahildm SOQU'nﬁg?%

ﬁf(ﬁxﬂwr@phewl)yi {pgtdind el h o bishumspasinding

E({ 5 gie mg/l)-ﬁ 4 ﬂuoro;iheg?/l) -1, 2 3, 4—te‘(rahydrmsoqumolmeI per i d

Brlorp- N-amejbylyﬂ] Iy p}x@%{z;&grqhdm 1- ylethyl) 1th3 4- tetra(hydrmsoqumohn 6-
yllbenzamide;
N-ethyl-3-fluoro-4-[1-oxo-2-(2-pyrrolidin-1-ylethyl)-1,2,3,4-tetrahydroisoquinolin-6-
yllbenzamide;
6-(1H-benzimidazol-1-yl)-2-{2-[(2R)-2-methylpyrrolidin-1-yllethyl}-3,4-dihydroiso-
quinolin-1(2H)-one;
2-{2-[(2R)-2-methylpyrrolidin-1-yllethyl}-5-[4-(pyrrolidin-1-ylcarbonyl)phenyl]-
isoindolin-1-one;
N-methyl-4-(2-{2-[(2R)-2-methylpyrrolidin-1-yllethyl}-1-oxo-2,3-dihydro-1H-isoindol-5-
yl)benzamide;
6-[4-(methylsulfonyl)phenyl]-2-(2-pyrrolidin-1-ylethyl)-3,4-dihydroisoquinolin-1(2H)-
one;
2-{2-[(2R)-2-methylpyrrolidin-1-yljethyl}-6-piperidin-1-yl-3,4-dihydroisoquinolin-1(2H)-
one;
6-(piperidin-1-yl)-2-(2-(pyrrolidin-1-yl)ethyl)-3,4-dihydroisoquinolin-1(2H)-one;
6-(piperidin-1-yl)-2-(2-(piperidin-1-yl)ethyl)-3,4-dihydroisoquinolin-1(2H)-one;
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di hydr oi soqui nolin-1 (2H)-one;
(R)-2-(2-(2-nmethyl pyrrolidin-1-yl)ethyl)-6-(4-(norphol
WO p@9@3qad bonyl ) phenyl ) -3, 4- di hydroi soqui nol i PET/US2008/075981
(2H) - one;
(R -N(2- rrethoxyethyl) 4-(2-(2-(2-methyl pyrrolidin-1-y
| )ethyl)-1-oxo0-1, 2,3, 4-

b o e B | R 2 ) S om0 -

Ry2-B{2hykhhybyosiatii-1;yDeByd-6-(pyrrolidin-1-yl)-3,4-dihydroisoquinolin-
tet{%g%/dr oi soqui nol i n-6-yl ) benzam de;
(( thoxypropa n-2-yl)-4-(2-(2-((R)-2-nethyl
(R)-6-(dZedam-1 34 y2-j R (2aybthylbyoalatin-1-yl)ethyl)-3,4-dihydroisoquinolin-1(2H)-
1, 2d 3, 4-tetrahydroi soqui nolin-6-yl)benzam de;
(R -”ﬁ;(z-fl uoroethyl)-4-(2-(2-(2-nmethyl pyrrolidin-1-yl
JREDytethyl-26(2e2dmetBylByréolidin-1-yl)ethyl)-3,3',4 ,4'-tetrahydro-6,6'-biisoqui-

tetra 0 I|n6yl)benzamde

6- (29 %2)1 ?ﬁ% Cngyrna\t hyl ) pyrrol i di ne- 1- car bonyl ) phen

RimetRyl{2(2- (;ﬂ)rroﬁ!dln -1-ylhethyl)-3,3',4,4-tetrahydro-6,6'-biisoquinoline-

rretpy,k?g_yﬁ,m_ldio%n- 1-yl)ethyl)-3, 4-di hydroi soqui nol i n- 1(

2H) - ohe; '

ama((@rpdmuethwbprbbme@ (A (pydroliding-2-catbonpiienply-Sriodihytirpisa-
oxo-1 , 2,3, 4-

tet u?rf]onﬁ % |—;r)ooqnuef(nol i n-6-yl)benzam de; or a tautoner or

ﬁhammdclenew carbbyylp2-(2{ryatoli¢ing atl)tetrwhe?r 4dihydosogpinolin-1(2H)-

co und according to any one of clainms 1-14 for use

in e treatnent of a cognitive disorder related to or
&f(bipeticine-hycattvmyhi2s@d pymaidB- (-HBthy e 3 dptitydroida@uintie-1(2H)-one;

| gi order ,i }
TR 510 2 e gr S b Er s Ry
15 qmn@kyi)bsazajnldesor der is mld cognitive inpairnent

5 ST a2 ST s«
Hurdirhydgmlsrrqtmodinéé%‘i)eor_(eHD) nmenory disorder, menory
B AL BRRGH AL bl 805 Ao bR RA o 2
dihydroisoquinolin-1(2H)-one;
(R)-2-(2-(2-methylpyrrolidin-1-yl)ethyl)-6-(4-(morpholine-4-carbonyl)phenyl)-3,4-
dihydroisoquinolin-1(2H)-one;
(R)-N-(2-methoxyethyl)-4-(2-(2-(2-methylpyrrolidin-1-yl)ethyl)-1-ox0-1,2,3,4-
tetrahydroisoquinolin-6-yl)benzamide;
(R)-N-(2-isopropoxyethyl)-4-(2-(2-(2-methylpyrrolidin-1-yl)ethyl)-1-oxo0-1,2,3,4-
tetrahydroisoquinolin-6-yl)benzamide;
N-((S)-1-methoxypropan-2-yl)-4-(2-(2-((R)-2-methylpyrrolidin-1-yl)ethyl)-1-oxo-
1,2,3,4-tetrahydroisoquinolin-6-yl)benzamide,
(R)-N-(2-fluoroethyl)-4-(2-(2-(2-methylpyrrolidin-1-yl)ethyl)-1-oxo-1,2,3,4-
tetrahydroisoquinolin-6-yl)benzamide;
6-(4-((S)-2-(methoxymethyl)pyrrolidine-1-carbonyl)phenyl)-2-(2-((R)-2-
methylpyrrolidin-1-yl)ethyl)-3,4-dihydroisoquinolin-1(2H)-one; and
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mano- depressive illness, attention deficit

hyperactivity di sorder (ADHD), dyslexia, devel opnental
wale@®onsiass, Down' s syndrome, Fragile X syndr oneCT/US2988/075981

of executive function, loss of |earned information,

vascul ar denentia, cognitive decline,

neur odegener ati ve di sorder, HI V-i nduced di nentia, head

Ty Bl a5ae m G AIEH L RgiEE She ot
pr o&@m@wchledhm@ghb&nzamldéyef unction, traumatic
%'ufbrﬁé“olﬂﬁﬁ rg{acgb{ Al acé'e?tq ?ealtgiﬁgrré8 nd of clalm 15,

erelrn sa I sor the group
consi st ng of : Al zheinmer's disease, attention deficit

di sor dgy , g gcg{p'[(dea{ycgrﬁ én%qg %'ng oXS ofj |fm%n’Ftl}1 fOé r‘r‘lﬁ‘g injhe

schi zophr eni ase, ront al

deagtmentf erCOGEIDVQe@Is‘Drdar rele@ed 109 affectad by thEoisthmine-3 (H;)

q,ggé;;t@ ng to any one of clains 1-14 in the manufacture
medi cament for the treatnment of a cognitive

di sorder related to or affected by the Hi stam ne-3

(H3) receptor 20. A pharnmaceutical conposition which

conpr i'Ses J%f@m@ea@pmamlﬁ%@m é@ﬁé"s@mﬂ%ﬁi and an

ekleckyyteratieuiéoreér. a compound according to any one of
clains 1-14.2 1. A process for the preparation of a

compound of forrmula I (1) wherein X1 is (CRAR5)P, CO
or O 1X2a dineg ckBipoane okcaim 15, wheaiiresataldﬁbrdebgﬁhhtebogrmlve

u%ﬁ}mgnt {WQS degx:l'tlao Getfriunt) ahthetic SsStef ARelfer? dideall (AD),

Parkmson s disease (PD) Huntington’s disease (HD), memory disorder, memory
deficits associated with depression, schizophrenia, a psychotic disorder, paranoia,
mano-depressive iliness, 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. The 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 according to any one of claims 1-14 in the
manufacture of a medicament for the 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 according to any one of

claims 1-14.

122



Rl and R2 are each independently H, halogen or an
al kyl or hal oal kyl group each group optionally
waewensdigt ed; R3 is NR6R7 or an al kyl, cycl oal Rgi/1S2008/075981
cycl ohet eroal kyl, aryl or heteroaryl group each group
optionally substituted with the proviso that when X1
is Othen R3 nust be other than NR6R7; R4 and RS are
each i ndependently H or an optionally substituted
al kyl or cycl oal kyl group; and R6 and R7 each
i ndep&identA gropessforinedirggarationl i @rppmpoahg okfprmula |
cycl oal kyl, cycl oheteroal kyl, aryl or heteroaryl group
each group optionally substituted or R6 and R7 may be
taken together with the atomto Rihich they are
attached to forman optionally ;ﬁgs Hted 4- to
7-menbered ring optionally containy gone or two
&% r/omN, Oor S or an
i\p¥etie or tricyclic 9-

addi ti onal heteroatons sel exfe
optionally substituted f
to 15- menbered aromatjX¥ sgc'ﬂ em optionally
containing one to tRtee a het er oat ons
selected fromN, Oor S; or a stereoi soner, tautomner
or pharmaceutically acceptabl)e salt thereof which
process conprises reacting a conpound of fornula
II(‘th?reWherei n X1, X2, R3, mand n are as descri bed
her ei n@bqyg;;f(mﬁ fgorg,tl@ Il with a pyrrol i di ne of
formula Il &L wherein Rl and are_as descri bed
her ei nabo@d rarﬁﬁﬁﬁ%ﬁé’rlarﬁ Wk?%@gﬁﬂ@ﬁ%f@gnop»a NaBH3CN
opti onahligp,inothe presence of an acid optionally in

the presence of a solvent.
nis 2,3or4;

pis0,1or2

gis1,2or3;

R' and R? are each independently H, halogen or an alky! or haloalky! 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 X' is O
then R® must be other than NR°R”;

R* and R® are each independently H 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, tautomer or pharmaceutically acceptable salt thereof

which process comprises reacting a compound of formula Il
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X2  x2b f
X1 I
o NANACHan

(n
wherein X', X%, R®, m and n are as described hereinabove for formula I with a
pyrrolidine of formula Il

(i)

wherein R' and R? are as described hereinabove for formula | in the presence of a
NaBH;CN optionally in the presence of an acid optionally in the presence of a

solvent.
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