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I soqui nol i none derivatives as NK3 antagonists Field of

the invention The present invention relates to
w@oompasnds useful in therapy, in particul ar inp¢ThEP2009/054806

treatment of psychosis, to conpositions conprising

sai d conpounds, and to nmethods of treating diseases

conprising the admnistration of said conpounds.

Background of the invention The currently approved

i
IscRIyiARITicine dervatives o NKTBNiIpNRE - o |

achi eved through either a dopam ne D2 receptor

. i.stic..or partial agonistic effect. The first

F'*’@Eﬁ@?‘i@ﬂﬁﬁeﬁﬁﬁ%ychou cs (also referred to as

"typical") are often associated wth.extra-pyram dal .

o1 4B apeshy BNGREL I ES BN SORbET ndIh At b Bcutar in e
treatiot M%ﬁ&os@?@@ﬂm@@ﬁﬁé@t tSpi@ing dhiMPédidpounds, and to methods of

anti psychotics in addition to the D2 receptor affinity
treatiypadiseapds goinmpyistng thpadmigistiation af yaedegroRaundd (5- HT A) -

Sone atypical antipsychotics in addition have affinity

for the 5-HT C, 5-HT ,or 5-HT receptors. Atypical

anti psychotics give rise to fewer extra-pyrimdal side
Backdrirsd ofitheainwesition hanpered by wei ght gain and Qlc

effects. Exanpl es of atypicals are clozapine,

ol dhz apirtrelyeapgravicd petipsyoeic dvbgseshamabatdyimondeatakiofireducing the

dOp%‘{%glg glégél?lpg\?%@fsﬁ)?gn ﬁg? ?s%%%j%%@f %ﬁ%fg%g%g%%gézag&% D2 receptor
anta%glrﬁngtlic;&gyf%rtiaa QO isti NERCL KinRIFAS hg@:ﬂératlti@rgzﬁﬂfk IH38ids (%[sg réferred to as

neur opepti des, whi ch include substance
“typ(c8P) arengtencissaviatcdiw Ny 3-panachided sido kcffiaétn wiBe{dNkBYhe THeef these

i ol ogj.cal. ,effects,of these substances ar ri.mari.].
seerty PuRtiG e LSRRt R SR S P At Ay ipsfiofe if Riditidn to the D2
recepfof SFinNE Ha 0K hffinhty i ARAE RN ShiNKEceptOKZA (BIHITNKS ot diyietgh

Some Ccross reactlwt&y probably exists, SP has the

antipsyglitdiss ipddditin Ravapifinity foethcevdd2d, §-1B &, e Hndengetou dtypical
g R s gL i RDARY S5 PR ER ARG FRGob R0 by
weight ghianad Q! dfticROELarplecat aty§igilo B, clGddpihc ASlanzapine and
risperidone.

More recently, neurokinin receptors have been suggested as targets for CNS diseases
[Albert, Expert Opin. Ther. Patents, 14, 1421-1433, 2004]. Neurokinins (or tachykinins) are
a family of neuropeptides, which include substance P (SP), neurokinin A (NKA), and
neurokinin B (NKB). The biological effects of these substances are primarily effected
through binding to and activation of the three neurokinin receptors NK1, NK2, and NK3.
Although some cross reactivity probably exists, SP has the highest affinity and is believed to
be the endogenous ligand for NK1, and likewise for NKA and NK2, and for NKB and NK3.

NK3 is primarily expressed centrally in regions including cortical regions, such as
frontal, parietal and cingulated cortex; nuclei of the amygdala, such as the basal, central and
lateral nuclei; the hippocampus; and mesencephalon structures, such as ventral tegmental
arca, substantia nigra pars compacta, and dorsal raphe nuclei [Spooren et al, Nature Reviews,

4, 967-975, 2005]. The NK3 receptor is expressed on dopaminergic neurons, and Spooren et
al has suggested that the antipsychotic effects of NK3 antagonists are mediated by an



frontal, parietal and cingulated cortex; nuclei of the
anygdal a, such as the basal, central and |latera
woe@basg4d he hi ppocanpus; and nmesencephal on stPCDEP206%054806
such as ventral tegnental area, substantia nigra pars
conpacta, and dorsal raphe nugclei [Spooren et al,
Nat ure Reviews, 4, 967-975, 2005]. The NK3 receptor is
inhi§i%6k 65HR HopinHe PHE, ?@&i&lﬂ@ﬂy‘ BUTHhO MR, reddporRaMiR veith #leduction of
has suggested that the antlgsychotlc effects of NK3
the sgraterpogic seng, prrcwady at tbe SHY [ areeamtasi ti on of the
do 1 he Y \Guwl ar r
oty ARRhAR i Rin by S hRERE opsggaane have been
clinipaityt festodl &arl antipdy chbiee, andih Preagpt dtischImPhednidietddrsal | y
di stinct NK3 antagonists, nanely tal netant and
osanetant, have been clinically tested for

anti psychotic_~and ip.particul ar an ! hi-zophr eni c
ef fects. Gsarnet ant et ant GOsanetant proved superi or
phagebe” i egical-trials, in partfturd

itiyve syp ns llof psychosis, i.e. ,
ha i nat i and paranoia [ Am). Psychj 161,
O%S6- Simlarly, talnetant S5\ own in

¢linilcal trigl]s to anmeliorate the cogniti
of sghizophrenics [ Curr. Qpion. I nvest. Drug, 6,
2005] . MNeveht hel ess, both conmpounds are tanpered by
poor pharnmacoki neti c and phar macodynani c properties
5 i ncl udi ng poor solubility, poor bioavailability,

re ' ' . ...l - [ "
B i P R L

symaB]of pIyrhess,ries déltisohse hallwupipions artdopdrine inptr.dPspdkadrry, 161,

K ' I Si : t f h :
2004 R0 ST g i, B By S ai gl the

cogM8&Ibdratioh A& ichi¥hRenic O [RAY RS M B 2988 UALE7-721, 2005].
phar macoki neti ¢ and pharnmacodynam c properties.

10 Nevindgdes3Aadig cathpainds e lmmpargebyafoon pharolacelencar andgpthaxneasodynamic
i ncl uding tal netant. as NK3. ant. nists.. e.recently
ProREs s SRR %0 BB S BiSABL AL Ha0I M Pfed e ind poor
bloo&tﬁrﬂﬁwﬁ%ﬂ@bﬂéﬂraﬁ@%ﬁ&mﬁﬁre@fe@s,543,'9@719(75 bR O3 hese results lend
ant agoni sts; and 2006/ 050991 and WO 2006/ 050992

suppgite [teaseotionrthaishe YKBretapisdad boxeasing ésgdder thaticgtawnt of e.g.
psyc\ﬁggi& I'hogv%%rve%ﬂh\égiging e 1’?’e%idq”011 ﬁerﬁ?fym}é?’co%toa%n\jvﬁ gdequate
15  pharmacokinetic and pharmacodynamic properties.
W095/32948 discloses a range of quinoline derivatives, including talnetant as NK3
antagonists.

More recently, WO 2006/130080 discloses compounds having the core structure




WD 2005/ 014575 di scl oses conpounds of the fornul a
acetyl wherein R represents N-containing heterocycles,

wo 2@9/1poge@zol yl , triazolyl and tetrazolyl. WO PCT/EP2009/054806
2008/ 131779 di scl oses that isoquinol one derivatives of
the fornmula are NK3 antagonisjs. Finally, IndJ.Chem
Section B, 18B, 304-306, 1979 discloses a study on the

whidyd¥ijRehds &6 5010 88 NEKS3 Mtdddnlshe ahPW @O0 ®OE and WO
structureSunmary of the invention The present

2006/ANE shisslase ferthey fpinp Bngsgrbpxamigdes dethvat ivess mehaghnderivatives are said
' i nolinone derivatives are potent NK3 antagoni sts,

tOb%§$%%m%%§h§§'such be used in the treatnent of e.g.
PS WO @90S/0145T5atishldrgs Yompounds 6f thelfoshurent t he
invention relates to conpounds of fornula Ik" [Ik"]
wherein Rl represents Wl , cylopropyl or cyclobutyl;
wherein R12 represent§ QUI &y)alghbk@f0; and R13 , Ri14
and R15 each individualTy fepresent hydrogen, fluoro
or chloro, wherein two @ R13 , R14 and R15 represent
hydr ogen; and pharnaceutijcally acceptable salts
thereof. I n one enboxiue e invention relates to
conpounds of formnul § g;d phar maceutical |y
acceptabl e salts theréo or & in therapy. In one
enbodi ment, the invention rellatgs %o pharnmaceutica

5 composi tions conprising conmpounhds of fornmula I k" and

wheRINARMBEB kLRI bttt EERdtaBL R I&aL & D8R A Hazd 1]l #dQctrazolyl.
enbodi nent, the invention relates to nethods of
t r 60 ROAB/ 13 WH9chsaleseh tuas iseawipelosederhatimedinihstiomulon
of therapeutically effch§¥§ anounts of a conpound of
formul a I k" and pharmaceuii cally acceptable salts
thereof to a pati eRt5in RE3 eof. In one
enbodi nent, the inventi ates to the use of a
compound of formula IKk"

R1
R16 A~
R17 I
O N
R9 X
R10
X R4
N R5
R11
R12 O
R8 R6
R7
are NK3 antagonists.
10 Finally, Ind.J.Chem. Section B, 18B, 304-306, 1979 discloses a study on the synthesis
of compounds with the following core structure
HN @)
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and pharmaceutically acceptable salts thereof in the
manuf acture of a nedi canent. In one enbodi nent, the

wo pwensizan rel ates to conmpounds of fornul a | k" PeEm@EP2009/054806
pharmaceutically acceptable salts thereof for use in
the treatnment of diseases.Defjnitions In the present
context, pharnmaceutically acceptable salts include

Suriffariperthe taventiopPt abl e acid addition salts,
pharmaceutically acceptable netal salts, anmoni um and

al kyib prehtanvEnRdry A edutiisidddy thuad dhd: icOiaif Kob§inb NEdrédRrivatives

salts of inorganic acids as well as organic acids. '
are [tenPikelanitgonisits, abich maorysueh be asedis thagPaigent of e.g. psychosis.
Acc&%? B¢ 8hd &p]?é‘&{%%&%@ E}lv%mié‘r}’l%ga?e's‘%g 'g&{nﬁ%fd% DB hfirta 1

su ic, sulfam¢c, nitric acids an e l'TKe.

Exanpl es of suitable orgam1e acids include formc

acetic, trichloroa féc, _qﬁoacetic, pr opi oni c,

benzoi c, cinnam c, ' mari°c, glycolic,

itaconic, lactic, netha onic, maleic, malic,

mal oni ¢, mandel i ¢, oxal i pteH_ ®R1 pyruvic, salicylic,

succi nic, nmethane sulfonic, etkanesulfonic, tartaric,

ascorbic, panoic, bismethyenepsalicylic,

et hanedi sul foni c, gluconic,™itraconic, aspartic,

stearic, palmtic, EDTA ' pam nobenzoi c,

gl utam c, benzenesul f oAlx: enesul foni c aci ds,
as the

. FRYR94H

i ncl ude the pharmaceutically accepté

inJ . Pharm Sci. 1977,66,2, which is incorporated

herein by reference. Exanples of netal salts include

l'ithium sodium potassium igYnesium salts and the

li ke, Exanpl es of ammoni um and al kyl ated anmoni um
whergin Rs rqpreseife sthahesloptepy! seeelatutyldi net hyl - |

: - - ; et hyl -, diethyl -,

Whe%}eﬁ%gﬁ/l{gg%eszné%ﬁ%{)ﬂ -Cll,ﬂxﬁ;é?iﬁ%[but yl -, tetranet hyl anmoni um
R", gdt tis] Ridasthadividelly represent hydrogen, fluoro or chloro, wherein two of R'?,
R'* and R" represent hydrogen;

and pharmaceutically acceptable salts thereof.

In one embodiment, the invention relates to compounds of formula Ik’” and
pharmaceutically acceptable salts thereof for use in therapy.

In one embodiment, the invention relates to pharmaceutical compositions comprising
compounds of formula Ik’’ and pharmaceutically acceptable salts thereof.

In one embodiment, the invention relates to methods of treatment, which methods
comprise the administration of therapeutically effective amounts of a compound of formula
Ik’” and pharmaceutically acceptable salts thereof to a patient in need thereof.

In one embodiment, the invention relates to the use of a compound of formula Ik’
and pharmaceutically acceptable salts thereof in the manufacture of a medicament.

In one embodiment, the invention relates to compounds of formula Ik’” and

pharmaceutically acceptable salts thereof for use in the treatment of diseases.



10

15

20

25

30

In the present context, the term"therapeutically
effective anount" of a conpound neans an anount

waedobiiaizent to cure, alleviate or partially arpPEFEP100®054806
clinical manifestations of a given disease and its
conplications in a therapeutig intervention conprising
the adm ni stration of said conpound. An anopunt

Defadi¢igiid € to acconplish this is defined as
"therapeutically effective amount”. Effective anounts

f olln BRGRcRH RRAKKL, WhhimLeRERAHy ABcdphldSRUS idubdePhatohieutical
di sease or injury as well as the wei ght and general

accoptahiceactt addifeonsighip.admrmaceutpgally apecpiabbremstabssdist 4vamonium and
aﬂqyija?etdea{n%m ngl it 3Ry 918&&1? a}lgsnﬁce}%& IRy F Slogaﬁiceayc%js as well as

routt ne experi dond
orgaﬁ&tarc[dg of val ues and testing different points in the
matrix, which is all within the ordinary skills of

t r BFABBlepRY SHiigbleinpigan acigs dcdiie hydrackleric. ysolreys. hydroiodic,
phos il&q@t P’mtl;iastm@%%tt 1% é(ﬂ@;anraﬁﬁ‘@ﬁké he managerment and

or the purpose of conbating a
co fﬁdaﬂnphn of smtahleaﬁgmid hadamelude fande, s0etike trichTdreadeeicm

is intended to .include the full ec m of treat nts
mﬂlfoa?acaﬂa.m;%moesﬁeﬁnmls lttaarhwmr@hﬁ'?rﬁé éilmlm itpconic, T Tactic,

met&ﬂgjtﬁfohfbgma{%’& AR, RN flah & O8x e, f)llaﬁc 3BhME salicylic, succinic,
ompound to al'leviate thé synptons or conplicat’i ons,

rnetha@e ddlf@yc,tdﬂ@npmﬂ)fgnws irignic cifscqrhle, plam@asle$mdh$1@n@ galicplic,

COJ] 1 ON evl ate or
ethaf S o by Sni® GRS feC i, Py R D PR Pt p-
amifdbSRASRE, dghdarﬁw B8 zeRsuFOmd] §-toiendsul lid acdds, tRopiyBN® Mcetic acids,
the condition, wherein prevention is to be understood

as wgll ag Hhe Srhaleeondnilingndor axanmde S&r@a@thé@nhy\ﬂme apf ghe like. Further
exa e? 81:s ra?rglart] ulq?a?l u%%ta‘oﬁ}m&%ﬁ% {%a%{}:d é%d O(Pi'tttl%n sazlj{.% t11}c\lluede the

pharﬁﬁtﬁmtwﬂﬁ at@pbrwang liitbeinon SI?ﬁﬁranScI. o736 whieh@¢ incorporated
conpl i cations. Nonethel ess, prophylactic (preventive)
hmegﬂ@’ﬁﬁ@@&ﬁeutic (curative) treatnents are two separate

asReGhAIPLr 1A LNSRILAM TS AR Dbl QuREHLERSHAMS and te

y a mammal, In particula uman
erDetalled descrlptlon of the invention In one
re defined

e nt,. the co s, of the inventio

by RBAGH 4t pRmOp i o Er e RMIUPP 8BRSt ppmonium, methyl-,
dim&HY IORFRRWY1-OEthGY Sy ¥thyl-, dicthyl-, n-butyl-, sec-butyl-, tert-butyl-,
tetramethylammonium salts and the like.

In the present context, the term "therapeutically effective amount” of a compound
means an amount sufficient to cure, alleviate or partially arrest the clinical manifestations of
a given disecase and its complications in a therapeutic intervention comprising the
administration of said compound. An amount adequate to accomplish this is defined as
"therapeutically effective amount”. Effective amounts for each purpose will depend on the
severity of the disease or injury as well as the weight and general state of the subject. It will
be understood that determining an appropriate dosage may be achieved using routine
experimentation, by constructing a matrix of values and testing different points in the matrix,

which is all within the ordinary skills of a trained physician.
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wherein R 12 represents flouro or chloro; andR13 ,
R14 and R15 each individually represent hydrogen,
w0 basonan2ar chl oro, wherein two of R13 , R14 aneiCRLE2009/054806
represent hydrogen, and pharnmaceutically acceptable
salts thereof. In particular,gsaid conpound is
essentially the S enantioners as depicted in formula
| K'in thelgtdscht dpexEithe RreRESSRASan@ " ¥ tind! nfeh @M @Magement and
wherein R_ 12 represents flouro or chloro; and R13 ,
carcRE4 pAYNRIS thaphrpopripl Perobiting & eqnditinansuehyatr o gisaase or a disorder.
The tér%) lesslélgetnd%(h o{n%lud\m[ 5 ?ul[] eée\é?%%goﬁg tggflﬁé &}4?}2 a R%Vueﬁl qpsonglftlon from
whlcltmqae }pﬁ?@ﬁ g suffemgt smh a@ﬁ&m&ﬁét@@ﬂoﬁ@f&lﬁ@mﬁvh 2ohebowd to alleviate the
Ist. las
symptogys) o5 corpliggiony tojdelpy dho pmgéwpn lof SheadipRags. slisosdss g sendition, to
alle\}iﬁ? “of rgl fqgé(%n"n%toﬁfé' q\fi[cfo%p icat o‘hs and/or to cure or eliminate the disease,
chl or o- pheny ro y
disofiteChirocamdBiomedshyelll a0x®- pZethemlyd cbnditieh, hybleromi pegentionl is to be
i ne-4-c

undgrptged gs %rﬁ boxylgelngq,r]g %b(? férgﬁ]f a@aﬁg% for the purpose of combating the disease,

condiriédllo® QoA tcFBRAD iﬂchlde@ﬂf% a%nﬁllﬁ‘é‘t@é’do'nl of A dh KA Bripd U4 tB Prevent the
i ne-'4- car boxylic acid

onsat 2eff [theo rsymplamy | ox - p(proplycla}loasm Nendtheless, prophylactlc (preventive) and
ther??qj?g{él?cglg%tgfgg?}%%}geg{? afic F\)(%)sg aratg aspectzs 0?' glrvce)ntllosnc.) Fne rf)géient to be
treaté&scﬂ}kfefmm ﬁﬁﬁhﬂalpmqmichlaramuﬁﬁnlb@w

8- Chl or o- 3- net hyl -1 - oxo- 2- phenyl -1, dlhydro I soqui no

i ne-4-carboxylic acid [(S)-(3-

chl or o- phenyl ) - cycl opropyl - net hyl ] - am de | ax

8- Chl or o- 3- net hyl - | - oxo- 2- phenyl -1, 2-di hydr o-i soqui no

i ne-4-carboxylic acid [(S)-(4-

chl or o- phenyl ) - cycl opropyl - net hyl ] - am del ay

I adsipenyl -1, 2-di hydr o-i soqui nol

DetdilEd décedpliir ¥ the fHpedricy

(3-fl uoro- phenyl) propyl] -am de | ba

8- Chl or o- 3- et hyl - | - oxo- 2- phenyl -1, 2- di hydr o-i soqui no

i néa dacanbabipbntc th@cbthppiB)s-of the invention are defined by formula I’

R14
R15 R13
H_R1
7
O N
X CH,

[1k"]
wherein R' represents ethyl, cylopropyl or cyclobutyl;

.12
wherein R'“ represents flouro or chloro; and
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cycl opropyl - (4-fl uoro-phenyl)-nethyl]-am de | bb
8- Chl or o- 3- net hyl - 1- oxo- 2- phenyl -

wd 2@9dsdzydr o- i soqui nol i ne-4-carboxylic acid [ (B)FER2009/054806
(2-chl oro- phenyl ) - propyl ] -am de | bd
8- Chl oro-3-net hyl -1 -oxo-2-phenyl -
|, 2-di hydro-isoqui nol i ne-4-carboxylic acid [(S)-(2-

R, @ QrR 1 Reey Ini el 19 RERBYht Msaﬁdsgéln] fladfo @@ chido, wherein two of R",

148 Chl.or o- 3-net hyl -1~ - oxo- 2- phe

R™ andR q ireRyrelicot h}gﬂ@@gﬂnnmd p{@rma@gtlgqu@qcpqptdﬁﬁ: gal[s(t@reof In particular,

sald%X%ﬁﬁlgﬂ;cglg%Lsegﬁﬂ ltﬁ? g%ngﬂ?ogl\@r% aﬁ% é%cl 1nafr5hgula| Iy
|, 2-di hydro- |squ|noI|ne 4Hmarboxylic acid [(S)-
cycl obut yl - ( 3- fluo&g pheny|l ) - tByI]-anide | bi
8- Chl or o- 3- net hyl O%Q he -
I,2-dihydro-isqu|noI|nr ar boxylic acid [(S)-
cycl obutyl - (4-fl uoro- phexyl }~qet bRl ] - ani de | bl
8- Chl oro-3-net hyl -1 -oxo-2Z-phe
|, 2-di hydro-i soqui nol i ne- 4y carRoxylic acid [(R)-
cyclopropyl (3-fluoro-phenyNy=net hyl]-am de | bo
8- Chl or o- 3- net hyl - 1-oxo- 2-phenyl -
1, 2-di hydr o-i soqui nol inex4d-caxhexyTi c acid
[ cycl obutyl - (2-fl uorofphenyl)-nethyl]-am de 7e
8- Fl uoro-3-nethyl -1 -

| -
|, 2-di hydr o-isoqui nol i ng- 4- cfr box} acid [(S)-
cyclopropyl-(S-fIuoro-p.qu -met1 am de 7h
8- Fl uor o- 3-net hyl -1 -oxo-2- phenyl -

|, 2-di hydro-isoqui nol i ne-4-carboxylic acid [(S)-

cycl obutyl - (3-fl uoro-phenyl)-nethyl]-am de and

pharmaceutically acceptabl e $l&a"ts thereof. Further,

the conpounds of this invention may exist in
whergis B| W@antwt%m cyA@rPpylsol vated forns with

sol vents such as water,

‘mwﬁgﬁanol (§¢$MP%EGBB%9Q£€neraI the sol vated forns
R, &“éan‘cblh’éledeir mdned),millyad:]g&ment oy drbeenufis@broatckidrd, oviescifi oxo of R,

t he purposes, of this invention.
R' and R]Q relgresent hycIrogen.

In one embodiment the compounds of the present invention are selected from the
below list.
las 8-Chloro-3-methyl-1-0x0-2-phenyl-1,2-dihydro-isoquinoline-4-carboxylic acid [(S)-1-(4-
chloro-phenyl)-propyl]-amide
1at 8-Chloro-3-methyl-1-ox0-2-phenyl-1,2-dihydro-isoquinoline-4-carboxylic acid [(S)-1-(4-
fluoro-phenyl)-propyl]-amide
lau 8-Chloro-3-methyl-1-0x0-2-phenyl-1,2-dihydro-isoquinoline-4-carboxylic acid [(S)-1-
(2-fluoro-phenyl)-propyl]-amide
lav 8-Chloro-3-methyl-1-0x0-2-phenyl-1,2-dihydro-isoquinoline-4-carboxylic acid [(S)-1-
(3-chloro-phenyl)-propyl]-amide
law 8-Chloro-3-methyl-1-o0x0-2-phenyl-1,2-dihydro-isoquinoline-4-carboxylic acid [(S)-(3-
chloro-phenyl)-cyclopropyl-methyl]-amide
lax 8-Chloro-3-methyl-1-0x0-2-phenyl-1,2-dihydro-isoquinoline-4-carboxylic acid [(S)-(4-
chloro-phenyl)-cyclopropyl-methyl]-amide
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The conpounds of the present invention may have one or

nore asymmetric centres and it is intended that any
wo@piwasi240 soners (i.e. enantiomers or di ast er ePOEEBR)0)9/054806

as separated, pure or partially purified optical

i somers and any m xtures thergof including racemc

m xtures, i.e. a mxture of stereoisoneres, are

lay Br@{ly@eﬁnﬂﬁﬂmlmmmgﬁﬁm 20dih{ &8 -ibdi@IMIin@A-cakBoxylic acid [(S)-1-

particul ar, the carbon attached to the carboxanide N
(3- ﬂJUQTOaIPheﬁ]zﬂt)mé(myll:@mdﬁe giving rise to twoopti cal

1ba ISS&HSEOSS nfath R for %Hg}yzg ézﬁglfhﬁ&%‘ 154(:{] 1190rf%e§lnpat?ﬁéxr§§rc]tamd [(S)-

t'he COI’TpOUﬂ nven ave

Cyclf)lﬁbﬁyl-@nﬂta)r@-@hén}@ﬁhﬁﬂlyﬂLﬂi’ﬁldb ment, the conpounds of the
i nvention have the follow ng absolu

1bb §o‘ﬁhlp@ﬁ~a@qﬂ@ﬂ lapxourithehe- léaﬁr@aﬁmalﬁ@%m@@etﬁo%rh@yhc acid [(S)-1-
(2_0}}1@{30?1?@1?;][?3; Qmid%' s context is understood that when
spec t

enantioneric form then the conpound is
lbdiSFCleinanB-mmﬂlEyh leoxex2-phenyld. Bydihgdmwensquandlineidcabpuie acid [(S)-(2-

for cco enbodi nent of the invention
chlopgsp né( 6 Oﬁr@g%ﬁmg]ewldfhe i nvention having an
1be @f@ﬂ@)ﬂo%tﬁfeﬂﬁll GX6855 pRin Oyﬁtl oL ﬁﬁ?&roﬁW%urﬁ)thnbﬂa&%&%{% a8l [(S)-
| east 80% at | east 85% | east | east "96%

cyclmrep}elf(akiﬂlwramhbteébmegﬂ%armdcem c forns can be resol ved

1bh SR RlatelS R S TR - Sy e S GE st Py agid 15

cyclybuthl- @Dﬂ@bllﬁ&hﬂyn@ﬂ{yﬂ]\[@nﬁgl d, and liberating the
optically active am ne conp ound by treatnment wit

1bi grgdioroAnethal-1-9e Fophonpk 1 ﬁéh@rdy@ﬂ@qm@éwﬂé@rhowhc @cné [(S)-

C upon chr omat ogr aphy of an
Cyd&&{tyl @I ﬁhgi/bl}é\g?g)%gf ﬁyhﬁaa%gﬁﬁe conmpounds of the present
1bl §0héurdi3ometigy 1 -aks 2-pienyks,0ldiedirdysogh@ofine-HRaitoRYE acid [(R)-

di astereoneric derivatives. Additional nethods for the
cycloprepyldSriBererphemi)-wathyllstwge s, known to those skilled

1bo gﬂcﬁl&% ?yeﬂ?fﬁyo;&% gﬁ&grl-l@&?%iﬁ% 1"?1%'4“9%1%5;&% Qcid

i scusse
[cycloEuwMmemcsphdﬁ&benahﬁé}-,anmdm Resol ut| ons", John WI ey

7e s Hforar ST Srospan BT o SBt e Aoy D ve LR bF gl (S
e B e e Geomet ri o

7h 8-Fluoro-3-methyl-1-oxo0-2-phenyl-1,2-dihydro-isoquinoline-4-carboxylic acid [(S)-
cyclobutyl-(3-fluoro-phenyl)-methyl]-amide

and pharmaceutically acceptable salts thereof.

Further, the compounds of this invention may exist in unsolvated as well as in
solvated forms with pharmaceutically acceptable solvents such as water, ethanol and the like.
In general, the solvated forms are considered equivalent to the unsolvated forms for the
purposes of this invention.

The compounds of the present invention may have one or more asymmetric centres
and it is intended that any optical isomers (i.e. enantiomers or diastercomers), as separated,
pure or partially purified optical isomers and any mixtures thereof including racemic

mixtures, i.e. a mixture of stereoisomeres, are included within the scope of the invention. In

particular, the carbon attached to the carboxamide N is an optical centre giving rise to two
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I somers. These are also intended to be included within
the scope of the present invention. NK3 receptor
waedaganiet s have been inplicated in various dPGEEB®SY/054806
in addition to psychosis and schi zophrenia di scussed
above. Langlois et al in J.Pharm Exp. Ther., 299, 712-
717, 2001, concludes that NK3 antagonists may be
optiGP Nohfed e R forkad dh SEBER SIni e @81BBAR ont, A cdibunds 6t the present
~and depression in particular. Yip et al in Br.J.Phar.
inventon haypshgSform997 further inplicates NK3 antagoni sts
|08 YERR81aP LA FUAC UGB ip0THEb138e SALEL E-lontion have the
processing, [earning’an nory, neuroendocrine an
folldsa@h@ubsahat corefputaionaiounddbld tirbaahttahedioatc baveshodaN

t hat, NKB and NK3 receptor re involved in pain, and
tha%1ﬁK3 ant agoni st s haveaaﬁ antinociceptive§3h
R15¢ gesRd3ef fect [ FiRIb i -R13

et \o..Riife ScL, 63, 4,4 1998 show thg K3
ant agoni|sts have an effect infgut inflamation and
concl udé#l t hat such ant agoni st may be used in tT%
treatnment of .irritable bowel syndrgnme (I1BS). In

addi ti on, NK%gantagonists have in in vivo nodel s been

denonstrated to be useful in the treatnent of airway
re%&ted di seases, such, as .ast hma
hy

IR SRR P08 dal GHHeh sRee bR oh iomegieifan. then the

comEiQﬁﬁlLi'b in AW iRRSRE Exceld, blo. cSahimullyre ag)uﬂéi%rm.dfgcﬁﬁdingl one
998] . Maubach et al in Neurosci., 83, 1047-1062, X@QS '
embgdiownt piathe NkBnagrirddies tNKoaponind of he miktehtien haangas enantiomeric

the.fre y .and ration epi |l eptiform di sghar ges
T T N A U AR SR B R e B
preféablyGomiatt oye potential . Finally, Kernel et al in

J. Neurosci., 22, 1929-1936, 2002, suggests the use of

NKRagemmigdoimnstas benesohvediip@dheepficabpntpares biskipvar methods, for
exan%]lg %?%g%alr??o%ocffqﬁ%%r%m&lcl Al %; le co (ch lnlrogl(t:ig%lyoarcltige ¥LiYCand

Fo studies suppor

liberatih@ greruipsitslyedceivo bmirel @vigard bptreithent wahtarsasd. Adbther method for
revention of variaoqus di.sorders includin sychosi s, ,

resoLiig AegRMENIn the opHex apidppdes M%?%?P%U@Fﬁg@ﬁ%éaphy ofdn optically

acti\}gﬁﬁﬁi‘i&m&ﬁg o BHd ¥f tlhgip?ég@ﬂt We'nﬁﬂﬁj hﬁg %ﬁs%'be F%é{o'fv'éa%}%é formation
i sease, pain, convulsions, cough, asthma, airway

of diaytpeonesipdasyarsne ssiditmnal ot dufathdnepensenst dptiealtiygmers,

knoxi%] qn%%i%gribgé\égrg ’é’g,%rgtf)eol:l]sg{i.l S‘:{l%.ﬂantlelﬂ?onds ir?cque those discussed by J.
Jaques, A. Collet and S. Wilen in “Enantiomers, Racemates, and Resolutions”, John Wiley
and Sons, New York (1981). Optically active compounds can also be prepared from optically
active starting materials.

Furthermore, molecules having a bond with restricted rotation may form geometric
isomers. These are also intended to be included within the scope of the present invention.

NK3 receptor antagonists have been implicated in various diseases in addition to
psychosis and schizophrenia discussed above. Langlois et al in J. Pharm.Exp.Ther., 299, 712-
717, 2001, concludes that NK3 antagonists may be applicable in CNS diseases in general,
and in anxiety and depression in particular. Yip et al in Br.J.Phar., 122, 715-722, 1997
further implicates NK3 antagonists in diverse brain functions, such as cortical processing,

learning and memory, neuroendocrine and behavioral regulation. Additional studies have
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Schi zophrenia is classified into subgroups. The

paranoid type is characterised by del usi ons and
whadobasizmat i ons and absence of thought di sor dePCT/EP2009/054806

di sorgani zed behavior, and affective flattening. The

di sorgani zed type, which is ajgo nanmed ' hebephrenic

schi zophrenia' in the 1CD, in which thought disorder

shovathatf NRIB &fdf 9K rédetoly £ @fifo 1HAARHRR! and 6t KRB AhAPbEists have an
type, in which prom nent psychonotor disturbances are

antigogicgpiye angrralepsip cbpe [Feyamend], dNgeragasaeasrdrel Kotipdp, Hdd369,
exi bilj T i f.f i ated i n_whi
20 O TR AT PO BB B b an e

in gyadf@diomatiordariiodonanideetiat ich anth@drisns taly pp@scdiduBe redtment of
been nmet. The Sﬁgt oms. of schi zophrenia nornally
ems é1Rs

irritapighbevead sy pdy Inj glditiome DK g 0B RIS Y® inely, vivo, wodels been
e '. = Dot .

demBRSRIA0E o BEAH 15 AUERRIEAS SELERE ROEL b Y, sy

hyperospadsivex sy coaigb.emd soodhosstrivabh (l0acat AaReamid Crit. Care Med.,

158 G0 A BOE MR P el BT R R of 181 PO 2 005 Pt Bt NKB and the
NK 34450t gerRie R Alage ﬁl@cﬁéqﬁ&{%ty%fnd akktidh of @ﬁi%pﬁf&rhpdl?chzfg%s, and

cognitive synptons relate fo cognitive inpairnent in
thusdyhifeomhe i DK3 atagonats Haze k aoficaysisaicpotenginl EmallprKemel et al

. d defigi [ i SJ ki.ng. T t. . .
i S ol ok P DR PR R hmentof
ParkP@ohisiDigcasynpt ons but fare less well for the negative

and cognitive synptons. Contrary to that, NK3

antegoringlys chaigal, peetlggahrin ehPRNE &1 Vigorstidienpupnet Bt NK3

recelRf iy RRRi 8 oP el QESE Rt GHRLOT Pk RAN ORPRAR L Frger
includie pdyolesidlsdtsbiaiia, db@yssidrg afkisw, exgtitedechphimaead, bbsity,
an effect on the cognitive synptons. Cognitive .
AlZhirpen ¥ Hasiec. RIE s adisraes. PR POMEbYRIIS PAHENT LIRS SHE Apr
hyp&fégﬁﬁsi%ﬁesg%r s?lﬁaﬁlal_p@ﬁ&lﬁi dty] fﬂﬁ%ﬂocoﬁhﬁ@ﬁ&?, %ﬂt AAYmmation,
vi gl l'ance, Verbal Tearning an nory, Vvisua ar ni ng
and arfdmmentaryyhoweksgwimmg and probl em sol ving e. g.

executive function, speed of processing and/.or social
coSAERRIEnE f aeied R uo R £ 1 B e Ehgred by
delukiBAd &AL 1SRG dsSint Ab&nt& Bt th8feht i SRID AN FEhidddi vrkiNGr, and

slow thinking, difficulty in understandi ng, poor ' '
affegoredtatieniagi Bire, disarpatiizadetmpe, othig isblsemaged ichgphrero schizophrenia’

T N AT e .
in whRRgYé@ihent Bk cibrhdtbEdibuttRscdshre ¥t e dnansyBiptoms may include
catatonic stupor and waxy flexibility. The undifferentiated type in which psychotic symptoms
are present but the criteria for paranoid, disorganized, or catatonic types have not been met.
The symptoms of schizophrenia normally manifest themselves in three broad categories, i.c.
positive, negative and cognitive symptoms. Positive symptoms are those, which represent an
“excess” of normal experiences, such as hallucinations and delusions. Negative symptoms
are those where the patient suffers from a lack of normal experiences, such as anhedonia and
lack of social interaction. The cognitive symptoms relate to cognitive impairment in
schizophrenics, such as lack of sustained attention and deficits in decision making. The
current antipsychotics are fairly successful in treating the positive symptoms but fare less

well for the negative and cognitive symptoms. Contrary to that, NK3 antagonists have been
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irrel evant thoughts. In one enbodi nent, the present
invention relates to the conpounds of the present

wo ewensizan for use in therapy. In one enbodi meEPCT/EP10@9/054806
present invention relates to a nethod of treating a
di sease sel ected from psychosjis; schi zophreni a;
schi zophrenof orm di sorder; schi zoaffective disorder;

shombluﬁm&ab iflh %Rk A8 rboth%dsﬁfvel%%}d @BR4tve sPinpRINEEh ,sclﬁtwph@éiucs

otic disorder; chotic disorder due to a

[Amg’d%/ﬁéq?}aﬂf"rsel@llc%ﬁ -2%h épﬂ and a@gﬁhm&mbe abovgrdisgupsieruibe arc also
expe%fe\é)ctg ‘&El'l r%h% LA hE RS %'tmve’ dsy%lé)rod]g anphet am ne

|20| ersona schi zopt ypa
pe (}b@ﬁﬁﬂvb ﬁrylpﬁi’rﬁﬁft (iiﬁﬂudepﬁd&hﬁl@ inSco(ghltﬁi@ Hinzc®iphy @ndognitive domains,
associ ated with maj or depressian, bipolar disorder,

C.2. WOPHRS HEHOEY, @F@@b@é‘nér"l@ RS- TSB! agningandemengyypvisual learning
and %%Moﬁf %&&Bnmg Gh& gﬁjble?ﬂ%dl@ltn ue?ér S AdRTe ARG %heeql' oﬁﬁ‘g&gsmg

enance treatnent, re ence preventlo
and/st suoidl cagtifien) In paetivuder, dogpoivennaairmegmdy wdicate deficits in attention,

i e it e e ionE T ds et i gnocntaation

impHRAMH S bRIBEm SAYRIB; p(ﬁﬁtntfb'i‘i?o AiffWAMties in expressing thoughts and/or
hyper responsi veness:; n1crovascu|ar hypersensitivity;

diffipultacinooeesting ttoughts, fchiingsiapd bblstviaret ondeffipulties maextinction of

. 1disF se'turlnary i ncontinence; gut inflammtion; and
IHG?ﬁW'gWH% dry bowel syndrome the method conprising the

adm Bhs tehotiRien®f the préRhapehiicialdisteetd Bt dongoulBIBF the present
of a conpound of the present invention to a patient in

invepigafor jeg wgherapn one enbodi ment, the present i nventi on
r ekﬁa&% Qodr’lmngtt ﬁ%%rés%ﬁt 1&} h&ltltogl%glgl{gg ?0 g }%ethod of treating a disease

| ZOphreni a,

sele@éHTfrﬁhﬁﬁsiyadeQ;n sdhﬁzo@hfdﬂ&if éﬂﬁzﬂplhﬁbalbfqtnﬁﬁﬁcﬁ'dért yceumﬁbmve dlsorder
a Co ound of the resent i nvention to a atlen
deluﬁl@%l digoadaoprictpayhatie idbsmdéfo shargfl psycheti¢ fisptder; rPéY‘EJ’cﬂ’élé disorder

due {ot@%étfeﬁﬁmmal Wndid; Qﬁ)%ha&lbé/ %dﬂ%%uc&?gﬁ’&%t%dlsorder cocaing,

cogni t1ve synptons of schizo odi nen
alcohﬁeampl&saanme ietty:esehizond preeioaahasy d‘lsmrdernmhtmdtypﬁl ﬁemmalmygihsorder;

poy<Bh A Sap PGt BT a1 Bt Al eimer s
disc&k ot Pﬁﬂ(’iﬂ%@ﬁ@‘iilééfaset BRy &Qﬁ?l%%loﬂl r@éﬁ@ﬂal 1XidtQ dRoRRE 8B lar dlsorder

need thereof. In par icu sa
(maintenance treatrnent recurrence prevention and stablhzatlon) mania; hypomania;
cognitive impairment; ADHD; obesity; appetite reduction; Alzheimer’s disease; Parkinson’s
disease; pain; convulsions; cough; asthma; airway hyperresponsiveness; microvascular
hypersensitivity; bronchoconstriction; chronic obstructive pulmonary disease; urinary
incontinence; gut inflammation; and inflammatory bowel syndrome the method comprising
the administration of a therapeutically effective amount of a compound of the present
invention to a patient in need thereof.

In one embodiment, the present invention relates to a method for the treatment of

schizophrenia, the method comprising the administration of a therapeutically effective
amount of a compound of the present invention to a patient in need thereof. In particular, said

treatment includes the treatment of the positive, negative and/or cognitive symptoms of

schizophrenia.
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cognitive inmpairnment is manifested as a decline in
wor ki ng nenory, attention and vigilance, verbal

wo e@pnsazgo and nenory, visual |earning and nenoP@T/EP2009/054806
reasoni ng and probl em solving e.g. executive function,
speed of processing and/or sogial cognition. The
anti psychotic effect of typical and atypical

anth oRSHEBRHiiES, theprddnt ihGattdh rEidted B ABRMoILOT ticfting cognitive
exerted via an inhibition of the post-synaptic D2

impgigneit e setimdecosipigipg the mimnistigtiprebpthsrapeuticglis ¢éective amount

of a 3o gllm%io féﬁflg ﬁr.%ge%g itpvgngi&etoaagﬁgﬁghtsi% rn%gd %%re%ﬁ. 1}1 ggﬁl%ular said
CO[TBOUH S glving rise O anincreasée I n the opam e

cogiivly @ipairnienn @ matifRstetMas & decling ifi adkking aienioey,attestidnnehd vigilance,
anti psychotic effects. The increased firing rate )

verbablgpingigeandmpemeryy visua dgasping gad pgEopy. acasomas epe pbien solving e.g.

e ' . | ar i.on bl ock),
o R e R AR SR A" r oni &
t r 8t aetiisyvhdtiv dffepi afalpioal aat wpiptal a@nrpsychsyashot pactscular D2
Thi.s nodel expl ai.ns, the to 3 weeks_del ay of .
antagprlis asaﬂxelaff @&@ﬁ@}lbﬂﬁlppﬁ @&SW@ﬁpt_Eﬁ‘zDg e<Bigtr 8e-synaptic D2
autolle&TE HoweSel, Bictdl @t Afbctdit3 ROLAARN LSS §£HML @mpounds giving
inhibit the increase in thé dopam ne neuron firing

rise toeadi iatredscoy thahdonamensyauapt figndRtea mthoch, et fyot, coenténaciy diet

.about . by. D2 .ant agoni st wherefore th onhi ne .
anvifigeie TR B SRR TinelfiePoRta bifLBRaRPAGE tharg-symapeic
autolrScEidIS & 196cked (G \d8pdlhsRutiod blodktystalBNEFRE affrokifditely 3 weeks of

clinical effect. Mreover, D2 antagonists are known to

chronjgcreagsent pyidl tpichlror agxnigad antjvhpyshotiesy Thisveodel s¥pleips the up to 3
weoB IR AR SRRy 8160, BRoPBLSRRRLA Rl inpined s

antaéro$tasdenntof inbitsitwhd Glbreate iae bepagiankicaton Nahg ametilé®d by the pre-
antagonist will |ower an increased prolactin |evel,_ .

synaptig .D%ms!f%ﬁcs@@rw@ugév abeit oy D7 wyagonisks. eoREsTEdhymyped
w3k PRI B 0t AT T 888 i
onscanf thg@hinshiscffdtriMorsdvaf DD antagomsth arel knowNKa imm¢aag prulstia levels,

) be. adm ni stered .t oget her with antagonj sts/inver
which iy EivE PG RITOB HOUETSH b L9l SRPORTaN &t Gog BHNKS
agorfdts PRE®is€to AhRcialdiatpto HARARd MGy IR {t%%%fﬂ{]eodedué&ﬁﬁm QK3

D3 receptor, dopam ne D4 receptor, phosphodi esterase
anta@Estyilldewert aninereBscHprolactineloegt ior. nowedlist diei proBetiTlevel. A

BT IR T A RN R
aspects associated with D2 antagonists administration. Similarly, NK3 antagonists may be
administered together with antagonists/inverse agonists/negative modulators/partial agonists
of one or more of the targets dopamine D2 receptor, dopamine D3 receptor, dopamine D4
receptor, phosphodiesterase PDE10, serotonin 5-HT 5 receptor, serotonin 5-HT;4 receptor,
serotonin 5-HTs receptor, adrenergic alpha 2 receptor, cannabinoid type 1 receptor, histamine
H3 receptor, cyclooxygenases, sodium channels or glycine transporter GlyT1; or with
agonists/positive modulators/partial agonists of one or more of the targets serotonin 5-HT,c
receptor, KCNQ channels, NMDA receptor, AMPA receptor, nicotinic alpha-7 receptor,
muscarinic M1 receptor, muscarinic M4 receptor, metabotropic glutamate receptor mGIluR2,

metabotropic glutamate receptor mGluRS, dopamine D1 receptor or dopamine D5 receptor.
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H3 receptor, cyclooxygenases, sodi um channels or

gl ycine transporter GQyTl; or with agonists/positive
woreaalizer s/ parti al agoni sts of one or nore of PETEP2009/054806

targets serotonin 5-HT2c receptor, KCNQ channels, NVDA

receptor, AMPA receptor, nicofynic alpha-7 receptor,

muscarinic M receptor, nuscarinic M4 receptor,

met SRACHABIfed AiB R R n 0E CORbSIin A HRpred¥Rt APSItIRRING other anti-
(g@utanate receptor nd uR5, dopam ne DI receptor or
psy

papemeouDgs,rseelept B2 a@@gems;t@, ¢ nedakagenistss PPEL ) gntaggnists, 5-
th n er_ant..i
oS BRI i DBl A R AR et or

conddafitah [Exagpis ot H2 alﬁEélgbﬁ)samir @g@ial sgcfmstﬁmclidafe haloperidol,
Aant agoni sts,  5-HT antagoni sts or KCNQ ant agoni sts
CthFRWmB@n%éé}lPé‘ﬁ‘i’|T§Per&0n§oﬁﬁ@ﬁﬁdﬁ%rﬂlanzmlaﬁrﬂuégalw’ ang clozapine.

anfll@&t?@étﬁﬁ&dlﬁéntpﬂ{e c'oﬁl ! g&?&f tﬁ& grc's llﬁ%‘ﬁtl@ﬁ S C}hlgf&ed n an

or promazi ne risper one, Ziprasi
amoohtdinzapbae,0.(lehg/ap bndy enghctocbapt M. rng/ﬂ{gdméy weight per day. In

nb t, th d of t
part R ey B gty G e Trbttoee o6 BBERE 06%%%37 ?IQ&%BBW me/kg
bod WREQRE pdriadopus exll@toddwée% Qil? Ql@ﬂen%pgﬁttheoﬁéqlﬁﬁd/y aﬂd%ode of

particul ar; daily dosages may be in the range of
admmydtiaggohotly sexe thghage e wbight, asdthegekerabaaylitioaiofithe fpléject to be

treatg%z}h%g%eree 3 %j%fmde%?@ & itt%le %ond?[],?gle[g g)§ %Irggtﬁgt %Sf é:fo% SNt Xlseases to

be tregte@hhe d@nedd efBct@ERRY datibOitdhll iofer BfctdriiRnSMbioeBbsct RilkE in the
treated, the nature and the severity of the condition

art. to be treated, any concomtant di seases to be treated,

k n Z& Vﬁ/ﬁf&éf ?rgl (?osgéeifolr ?Ihg{shv%lltl{?elﬁﬁtﬁeﬁ}l%? ?fd 1 ?6&{3{[1% %? HPh %ornpound

of thdgsaget ihoentidd uduch awil 1300keg/day.t he range of 1- 1000
ng/ day of a conpound of the present i nvention, such
1- BpoNGignbRdimenty the mecsspiBEHORelateh & 1hE dsenf the ﬁ%awrts*ﬁ of the

presétﬁllﬁ‘\te‘?lﬁoﬁ ¢ R ﬁ?acﬁfr bPgnf iR E glfe thlendft ?PQ stgase selected

nvention I n the Manufacture o canent
front psyahasm Sclotophrahis ealﬁeo;ﬂmémcﬁbmddrfsmrdm peiynmﬁ&msve disorder;

schi.zo schi zophrepof orm.di s
el SRR s e ERRSBF P e e e GeATos isprisr: psushog disorder
due B géhféffdl ﬁle@ioﬁpédi'ﬁ[tlons b@dsedcPsy &hgliﬁdhcgd ﬁ@rcg@tio disorder (cocaine,
sychotic disorder die to a genefal nedical condition;

alcobelbamplmtanior ety ughizatitresnplityctiwrdar; sihizoptipel fecwoalityalisorder;
psychosis or schizophrenia associated with major depression, bipolar disorder, Alzheimer’s
disease or Parkinson’s disease; major depression; general anxiety disorder; bipolar disorder
(maintenance treatment, recurrence prevention and stabilization); mania; hypomania;
cognitive impairment; ADHD; obesity; appetite reduction; Alzheimer’s disease; Parkinson’s
disease; pain; convulsions; cough; asthma; airway hyperresponsiveness; microvascular
hypersensitivity; bronchoconstriction; chronic obstructive pulmonary disease; urinary
incontinence; gut inflammation; and inflammatory bowel syndrome.

In one embodiment, the present invention relates to the use of a compound of the
present invention in the manufacture of a medicament for the treatment of schizophrenia. In
particular, said treatment includes the treatment of the positive, negative and/or cognitive

symptoms of schizophrenia.



10

15

20

25

30

al cohol , anphetami ne etc); schizoid personality

di sorder; schizoptypal personality disorder; psychosis
w@eoosabizzaophr eni a associ ated with maj or depr eSBCDRP2009/054806

bi pol ar di sorder, Alzheinmer's disease or Parkinson's

di sease; mmj or depression; geperal anxiety disorder;

bi pol ar di sorder (nai ntenance treatnent, recurrence

PT &Y 6 érRBodientS thaBird deRBih i &iibn rEBRL & thB)ﬁ@@Hﬁaﬂb&npound of the

cogni tive inpairment; ADHD, obesit appetite
presens ducantion in A Zriufasiure ol g@d@émelﬂiat)ékthﬁsmﬁmsen@ pEeagwgive
1mp£%}1 q}[tyclufalr oﬁ%d cocg%Hgf% im @gltiﬁnﬁt an}/f@éfed as a (ilechnef‘ in working

rre ponS|veness m crovascu YpEr sensi

menhfrp neReGENSId vigildnos,; veetul taiting bsd mdmlbly &isaul lﬁmﬁﬁfgyamd memory,

di sease; urinary incontinence; gut inflanmmtion; and
reaspiipg anhRioBle) WAEE ey ARCHiE fUNAIQTh EPesGo ATasssHng 3ndéor social
cogifl &sent invention relates to the use of a conpound of

the present invention in the manufacture of a

medin can@nbodimentt the presentt imttionfrelatalsl itz @ pdmpovind.of Ithe present

articular, said tre i the treatnent of
mVeF t%é‘?? ke UrREEeRs %n‘ﬁﬁ?j‘ﬁ%ﬁe FPI\PEY S\Piipt HE© frenia;

schlzcdﬂﬁke%‘éﬁt}ﬁle(ﬁb(ﬁd&n s@RRERRR (T8Mer; §88siPRAARBEd el 'T)H%Fbéﬁﬁotlc
relates to the use of a conpound of the present

dlsordw,@htmed msthlotlh élsmaﬂnu fpamh@tle dobrder deaiocaganatal fredicahepndition;

reat 0 |ve 1 ment. |n artl(: | ar, id,. .
subd5ERPE T8 FosE et SRR (e B d bt 25 Snizoid
pers¥Rlity BBoRIBAREN oy Sd PeisOihlidy diswidet; lp81dh®sis b Edhddophrenia associated

| earni ng and nmenory, visual Iearnlng and nenory

Wlthrféfﬁ%‘#ﬁm@S@ﬁdblp?]@bﬂ’éﬂﬂid@b IAlzhegmer @dIS@%@ @HP@r‘lﬁ@SP@ﬁétsle@ﬁ@; major
depr%;?srgo%d ggﬁer@r 91%% j&@&d&“ p%ﬁar%i 'r(?e (ﬁgﬁpengﬁcer{reahﬂenq N&currence

sent ‘irnvention're

prev@ﬂﬁﬂ&ﬂaﬂ’ddstalﬁhiahenp FRSRNhypoad;icognifioe iniSgrmdnt.t ABHD; obesity;
treatment of a. disease selected from psychosis;
apPEEhicHBHNe M AR FeRInt: dRBFBIOM S P Prin: convulsions; cough;

asthﬁlﬁpélﬁ\gt | ﬁeﬁ% Q'vét%_ﬂ ‘?ﬁlc?ngés c;c/iga"% ﬂ?ﬁérs%ﬁsﬁ%tg e?r;ona{o'cglflsmctlon;

psyc are sor
chroptcmismuatwedxlmmw ddemsel wiraryg swentalenoe giuc alflacoradionj o,

subst ance i nduced psychotic di sorder (cocaine,
inflagipgipy bo Wﬁ%ﬁﬁégﬁ?ne etc); schizoid personality

di ?19BQ@émb%Bbﬁtoﬂfe)f)?@s'enﬁﬁ{zéﬁﬁﬁ|rél§1ﬁés £ e6HFSundRI YIRS IRt

or schlzophrenla associated with ngjor depreSS|on

invehiipofoausdingbe teatment oftrehizephrsnidi lngagiecubar, Ral kéatgont igcludes the
treatgrlle%? 8fihe pgsﬁll{ixger, negative and/or cognitive symptoms of schizophrenia.

In one embodiment, the present invention relates to a compound of the present
invention for use in the treatment of cognitive impairment. In particular, said cognitive
impairment is manifested as a decline in working memory, attention and vigilance, verbal
learning and memory, visual learning and memory, reasoning and problem solving e.g.
executive function, speed of processing and/or social cognition.

The compounds of the present invention may be administered alone as a pure
compound or in combination with pharmaceutically acceptable carriers or excipients, in
either single or multiple doses. The pharmaceutical compositions according to the invention
may be formulated with pharmaceutically acceptable carriers or diluents as well as any other

known adjuvants and excipients in accordance with conventional techniques such as those
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depression; general anxiety disorder; bipolar disorder
(mai ntenance treatnent, recurrence prevention and

W@ t@bilbi2aat i on) ; mani a; hypomani a; cognitive PCT/EP2009/054806
i npai rment; ADHD; obesity; appetite reduction;
Al zhei ner' s di sease; Parkinsopy s di sease; pain;
convul si ons; cough; asthma; airway

dlsclay&ﬁw@smgt%hvpﬁhegﬁend@aﬁa PY:R$64bAPhIMMBEY, O EitidnY Genaro, Ed.,
bronchoconstriction; chronic obstructive pul nonary

Nhﬂ&ﬂ@éh@éngQbhﬁ%ﬂynﬂﬁtdmvﬁnence gut inflammation; and

| nf'Ilhg ﬂm‘a‘narcgut gf"@o pso?éﬂ %Elg ﬂfag ble%ggﬁﬁca?lﬁggg? r‘F 1 £y ala%nnltstratlon

prese I nvention re presen

by ahi vgieibl codufediciusethic I’(bratlh%cthr ﬁ&iaﬂ[ﬁﬂlm@iarﬁ,&bplzﬂthcﬁmlnfg buccal and
In particular, said treatnent_ inc|ludes the treatnent
sublelfgu@ heragsdsrmpl intragistpanalvigtrapraitoneak yagineli apd najem drfinchding

subc%&%%&%pﬁﬁr%ﬁi culétnln%ﬁle@mfﬁ%g%% ]gﬁ(hﬁttgﬂﬁ*ﬁﬁ t1r0ute the oral route

inventron relateS to a co res
belng Ipveforred tht (ﬁ/ﬂ)]rbelmracratdfdﬁtéalt the attoaliyt clm)fsercﬂngm Wlll\/(&pend on the

enqr q%lﬁiﬁhgggé{l%ag (gta gt uq':q??ﬂebqs ‘%Ieaggﬁ qr,:tgat 1'}%,%6'} rT.pc%lncriltlon to be treated

and BlctR0ld PBrand: ¥i@kh ance, verbal |earning and menory,
visual | earning and nenory, reasoning and probl em

sothmycangml@xmmmnwmeﬁﬁumduwuﬁnmmphsdndﬁd@mﬂtbksam@®nnsawh
The ¢ resent

os oftRteh s RS e S T e B &R RE G8n Gy, YRR hRR S Miate, tey

can B¢ picParc@hihndbiigR. Wi t h pharmaceutically acceptable
carriers or excipients, in either single or multiple

dodégid dpregp Frinwercerel adminisgapsinelugn solutiens emplions,
susggﬁo&ﬁéﬁw%h%ﬁeﬂﬁ%s e fornulated with pharmaceutically
paccepf

arriers or diluents as well as any other

K newarmadiwtikahtsmposiiodx CorpaelGall dindoic@ittbanacludd §tbrile aqueous and
conventlonal technl ues such as thosedi sclosed in
nonguRPJRISAtAbIPaluGe N R Ciiots PUSRIISIOES BF crpwgionnay well gs sterile

powggrls t gélrec At Pin &ile ir{}/@&%lg %Mi&ﬂ!&%sﬁ@@mn@%@%ﬂ& use.

e pharmaceuti cal conpositions
s p€khdrisopdtily adrommilatioe tbrins in@utin suppositatico lspliays aytments, cremes,
table ro te uch a the oral, rectal, nasa

ge“p@—ﬂﬁﬁ&ﬁ?ﬂnﬁ P 1P F%Ban buccal and subllngual)

t r guadaficmly, tHerbbefiSGhlﬁsecfml@é invEfHon3RE LA RNEREd inVAGRiNAbsage form
and parentéral (including subcutaneous, intranuscul ar,

conthiningasehieainounds nanemowst afeboih® i delE00rmig) suchusd0 mh&0 mg 100
mg, 58 Irng[ QH(S r%g or 250 mg of a compound of the present invention.

For parenteral routes such as intravenous, intrathecal, intramuscular and similar
administration, typically doses are in the order of about half the dose employed for oral
administration.

For parenteral administration, solutions of the compound of the invention in sterile
aqueous solution, aqueous propylene glycol, aqueous vitamin E or sesame or peanut oil may
be employed. Such aqueous solutions should be suitably buffered if necessary and the liquid
diluent first rendered isotonic with sufficient saline or glucose. The aqueous solutions are
particularly suitable for intravenous, intramuscular, subcutaneous and intraperitoneal
administration. The sterile aqueous media employed are all readily available by standard

techniques known to those skilled in the art.
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being preferred. It will be appreciated that the

actually chosen route will depend on the genera
wa@oenditsizan and age of the subject to be treat eBCT/EP®09/054806

nature of the condition to be treated and the active

i ngredi ent chosen. Pharnmaceutjgal conpositions for

oral adm nistration include solid dosage fornms such as

CaRaihRs phdralt&lisal AHAGEaRIudeiihdrBsolldAARBAS Br fIROWIRESe aqueous
and granul es. Were appropriate, they can be prepared

solutipn pncwrtoup grzanicisqlicatsaBsappics ofrsebd Catricey ap lactose, terra alba,
m.ni; strati [ ude | ut.ions, .enul sj , S
sucrg%S B%Crl]cz(%eéﬁén,, (L)ag%:, rg{%%gﬂg’na&glg |plg§(tlinl’ g&tc a%é%g%sglgﬁ istcegﬁate, stearic acid and
low@@iRyO sthtis@Tscll@ospakanples af liqddcairistsraat byatp, prahwt@dsl, olive oil,
sterile a%ueous and nonaqueous i njectabl e sol utions,

phosghg higidsi Y acidtipinasie ARInge. RUYPSEBieng gndusaier gkhe
phalﬁ{a]%dticglb‘fb%%ftﬁ)ng BorifRd %93881%5111& {h%%ot)nﬁmgrﬁdeét;f Othg énev.ention and the

I nj ectabl e 'sol utions or I Sper st ons
phar@taberticaliadcefithidle aamiers st rlehiremlilfyadnsnistocd ude variety of dosage forms

) ositories, sprays,, aintnments, crenmes, gels,
suitabff foF i}ﬁ@?clﬁséii R HRBRIS S o s, etc.
CopyaRhIeRsdsYof thdSreGCAMRRERNG RitabllFor SHEIMIARIAIR r(rjlay be

adm nistered in a unit dosage form containing sai '
preseog audisaetc ings sentrow eepsofes aip tablet) cacht consO0ingy, predetdmansd

e e BB R S ST Ao o

oral YL@ 1S RpfuRSioh$ bR ¥ ROUS foinbf 8poiedelor ghdililed sohitiodror
and simlar adm nistration, typically doses are in the

suspghsdet Ingfn agieRHs di AOR-agHeoud igsidepiiogibth-ater o whter-in-oil liquid
emu?sgrﬂ nistration. For parenteral adm nistration,
solutions of the conpound of the invention in sterile
aquosedidsatityr iioiked dSHUE USRI h Byt ehegiryR@htionagaeBiitiblet, c.g.
vitanmin E or. sesane . or peanut oil may be enpl oyed.
placegpp baydh g8ladnes eApsele hBONHRB O @Rt frm o) the fumsfadgpche or

lozeﬁ%g &% dmbu sé E? Féﬁigf“hlgy %u{ybb%? Gill h%l{%hlg %g e'ﬁ?)%ﬂrﬁ%ut 25 mg to about

tonic wt I cient” saline or
1 g.aqueous solutions are particularly suitable for

in .i r ul ar, .subcut aneous. and }
i nﬁﬁ ?gl:iilﬂ g%ﬁlgg]gtusgﬁﬁecpreparatlon may be Pn t%e Sforrn of a syrup, emulsion,

soft gelatine capsule or sterile injectable liquid such as an aqueous or non-aqueous liquid
suspension or solution.

Tablets may be prepared by mixing the active ingredient with ordinary adjuvants and/or
diluents followed by the compression of the mixture in a conventional tabletting machine.
Examples of adjuvants or diluents comprise: Corn starch, potato starch, talcum, magnesium
stearate, gelatine, lactose, gums, and the like. Any other adjuvants or additives usually used
for such purposes such as colourings, flavourings, preservatives etc. may be used provided
that they are compatible with the active ingredients.

In one embodiment, the invention relates to a pharmaceutical composition comprising
a compound of the present invention together with a second anti-psychotic agent. In one
embodiment, said second anti-psychotic agent is selected from antagonists/inverse
agonists/negative modulators/partial agonists of the targets dopamine D2 receptor, dopamine
D3 receptor, dopamine D4 receptor, phosphodiesterase PDE10, serotonin 5-HT 4 receptor,

serotonin 5-HT,4 receptor, serotonin 5-HTs receptor, adrenergic alpha 2 receptor,
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adm ni stration. The sterile aqueous nedi a enpl oyed are
all readily avail able by standard techni ques known to
wo bwsa3eko | | ed in the art. Suitabl e phar maceut i BEI/EP2009/054806
carriers include inert solid diluents or fillers,
sterile aqueous solution and jarious organi c sol vents.
Exanples of solid carriers are |lactose, terra al ba,
canrRBRORBE pe ¢ ¥EdepbRHisthminctid foce@Bl, dYd 108y cBBREs, sB&GH dhannels or
acaci a, magnesium stearate, stearic acid and | ower
glycaieiganspartee Ly b, og Elonuggesssts/ osis reedudgtonspgitiali agemists ef the targets
r N Y By | pi ST
eroBify S SRR RU eI bl URSE R ARl o
alphwert re€eptoheupdagin eade ut depflr, MoTpasicN O Ak chtof, medatiftropic glutamate
conmbi ning the conpound of the invention and the

recepivaPHER A NelAPoERPR L PRI reapHPIERGil R doprning dddicpgptor or
donf SRR, R Al S RPRP RN BB 5 i fom
typi@i attivpsyhetesn itypivaentt +enyclatics AL enihgmniﬁs,qiartial D2 agonists, PDE10

antag(gnrpggl < Zééxgggo(”ng%q,gﬁgﬂ %g%]ﬁ)tnﬁgsrﬂanzii Ig%fﬁ'g}rélgltn?agggljs%s,sarfdui%rf)articular

atypRAEARI-BLHThHR, BIAHRLoAS s [ HAGHAT MBnisRIPEELERE exaBfes of such
whi ch may include a suitable excipient. Furthernore,

anti4phechotied inglude hilbpdyl dol.foblarproataizimn ssutryid bespenderee zipmsidon,
1 of .a powder or granules, a solution or suspension in
olanzaping, QUEIDMS, aUEHODR M ous 1§ quid, or an oil-in-water
or INBhEEmbatti@eht, theGhh atiBAIStOR. a pHar@a&tit4 ke@ohipeikingS
used for oral adm nistration, the preparation may be
contpigpl eamprésing 2 grirapaddiof the meseat gaeritonrad epgRURt coptainer
. nel . r i . ) .
confEYRE 0 S, Y il DSy SRSl 2
antapeiieh,| parte D2 pon BBOPDE2D an@géristaOHIT, | intagdniisys)iSeHT, antagonists
carrier is used, the preparation nmay he in the formof |
and g(g\y}h b‘[’ltawt% iaaqi] In g @ul@reqtéﬁlpﬂ@n‘g-é)ﬁgqhogc% D2gndggonists, partial D2
i i ) - :
o o B R B R ha B B WU Bromyine.
sulptnd, nkpdrrigné¢, réprasidany elanngrisg iqectiapwict hndeldzaparey
adj yvants and/qr .diluents followed the c r essi.o .
o AfheRirneenatioifs Py BneY BHEN SPaBYans gT MR ed herein

are FX@hESpShtcabyWRANSe A théir lcHERESarIABRId $8ic K& as if cach
starch, potato’starch, talcum rragnesi um
reference were individually and specifically indicated to be incorporated by reference and

were set forth in its entirety herein (to the maximum extent permitted by law), regardless of
any separately provided incorporation of particular documents made elsewhere herein.

The use of the terms “a” and “an” and “the” and similar referents in the context of
describing the invention are to be construed to cover both the singular and the plural, unless
otherwise indicated herein or clearly contradicted by context. For example, the phrase "the
compound" is to be understood as referring to various "compounds” of the invention or
particular described aspect, unless otherwise indicated.

Unless otherwise indicated, all exact values provided herein are representative of
corresponding approximate values (e.g., all exact exemplary values provided with respect to
a particular factor or measurement can be considered to also provide a corresponding

approximate measurement, modified by "about," where appropriate).
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stearate, gelatine, |actose, guns, and the |ike. Any

ot her adjuvants or additives usually used for such
w@opasresy such as col ourings, flavourings, PCT/EP2009/054806

preservatives etc. may be used provided that they are

conpatible with the active ingyedients. In one

enbodi nent, the invention relates to a pharnaceuti cal

Comﬁ@%lbécln@ﬂoﬂ? REBI TaRY aghcePFRIPEE 0PFheliR@nPbA SSAE terms such as

i nvention toget her with a second anti-psychotic agent.
“comprisoe’, ey neneludiagy @fsémiﬁﬁlngnwlﬂlpf@ £ ﬁ(taraglémﬁnﬁcg

elernl%%) s d? a{lt?%lrdgzli gonigr%{]l}(fe‘%u%%m iC rgvrflﬁa?% e&%? er a?si;gét&g 1|n¥eent165 that

“corlsBBAIIT Ofcondap agsemeal P 7, eﬁemmfannmgpwﬂlpmemmw@mdr element or
phosphodi est erase PDEI O serotonin 5-HTi A receptor,

clemeatsopy pysrptierprise Afaé%’ém%eraﬂy@pm@ﬁpﬁ bs ceptextrgge @tcempomlon
descBUEFREELR cﬁlg{ﬁ % 2 pElgtfo%a? leﬁ?eﬂp%hﬂfﬂ)éiuﬁ&é&?oojd as also describing a

receptor, receptor, cyclooxygenases
compm:dﬂmmemhmﬁmgbﬁthat elghnyat mﬂestsraﬁhmswcsets&ﬁed@ry:‘l’darly@bntfrz{(bctbd by
agoni st s/ positive nodul ators/partial agonists of the
con gggets serotonin 5-HT Creceptor, KCNQ channels, NVDA
receptor, AMPA receptor, nicotinic alpha-7 receptor

Sy rffh%‘f%ri'dm‘”es'\/' receptor muscarinic M4 receptor,
otr utarmte rece n3d uR2, et abat ropj
OH@’PH’E‘%?&P PROPTCHRA (RNt i?arherpéenﬁredraééfs&r&ﬂ agrwo

2008 9PETD %r%n&&ﬁ&ﬁ% Ohe nhﬁb&‘lﬁdl%ﬁ't’@&’% BEAtn DAY &%tﬁ@&%ﬂahﬁed
anti-psychotic agent is selected from t ypi cal

compourid-psyechers oshe eeypporlingmtamps yehberiio YORR08/131779.
ant agoni sts, partial D2 agoni sts, PDElI O antagoni sts,
5- HT Aant agoni sts, 5-HT antagoni sts and KCNQ4

Exaiplay M§P&ep@9@fﬁ&cﬁ@hﬂ';ﬁt’élﬁ§f agdaypi cal _
anti - ¥Ch0t| CS, ant a&onl St s, partl al D2 agoni sts.

BHKDQ@H& séet]n wxré&%mglthﬁs hgnans KR rafﬁﬂpumrme}@ pesdpE & | Woiklygedia in black
walle I%Qreﬁe%g % oeﬁﬂ ?artgsr @&%Q&zlgnn?ﬁt Blcrohiqu%lc% "F')g gg Il 66"% at he day of

assaSD rfﬁlm‘m;dwwﬁrfonhb@ a¢dovEng toothe FERR €3aldiom & Assay klt (Molecular
pharnmaceutical, kit conprising a container conprisin

DeVE’SWpéuF’P& @y of His %?%fsgﬁtm‘?%‘é(ﬁ% fea Vs én‘ét@éﬁﬁi’ Hew was Shed once
wnthH@H@s@ Wy P MRAAIS IHYS @ ef’f‘“BH 7%69{}19&{1%? 26 He-lp_¥§3'b%f’cjre 100 ul of

anti-psychotics, atypical ‘anti-psyc I Cs,
a solnbagbthestkjunpasshy adagBit dagolvied rsthe IP]:EBSZbuff&r&gmﬂamﬂgZ 5mM

Pmbgtﬁ‘flgg’@%raﬁi?%? t%le{ﬁg cq:llr? "'ggITP %‘Eﬁé? ?en @?@%t%g%r 563\94 at 34°C, 10% CO,
befofdHide iR CHTOPRCSr c ki AR Bt &ceRBr T al

One representative plate was examined with a dose-response curve with NKB in a
setup in which the wells initially were added HBSS buffer and 15 min later the various
concentrations of NKB were added in order to determine the ECso and ECss of NKB. All
compound plates used for NKB were precoated with a 1% BSA solution and subsequently
washed three times with H,O. NKB was diluted in HBSS buffer containing 0.1% BSA.

For efficacy and potency evaluation of compounds, these were diluted in HBSS
buffer prior to test. For test of agonist activity, 25 ul of the diluted compound solution was
added and the plate was analyzed for 5 minutes in the FLIPR. For test of antagonist activity,
the plate was incubated for another 45 minutes before addition of 25 ul of the ECss
concentration of NKB (app. 2 nM) as described above. The plates were subsequently



agoni sts. Particul ar exanples of such anti-psychotics

i ncl ude hal operidol, chlorpromazine, sulpirid,
WO e@pasi2done, zi prasidon, ol anzapi ne, queti api PET/EP2009/054806

cl ozapine. Al references, including publications,

patent applications, and patepnfs, cited herein are

hereby incorporated by reference in their entirety and
analy2dtBes saReE¥dBRtth@ssshy wadehmii@l TREMaXBi# increase in

I ndi vidually and specifically indicated to be
fluojepeaepoyatbeekgsgundeolewHigecagh gg%éir?éid@@m wagrdeeringnedt She 1Cso value
was ?ﬁ&gla%&%sﬁg &%srﬁ]m&él Va}ll;bqe gl% é W, X ?f(tgn mén(P %r g‘léso s lulgxxzas

f any arat e
deteimi@od psin@thicoquatiorp@IC, eLIIC@J/( ld'QEGMS§))Mer€€E@Q\Ah@ IB€s, for NKB
herein. The use of the terns "a" and "an" and "t he"
5 wergdergiingd aprdop@thel @he¥C-i n the context of describing the
i NweN -
o1 o L R BRH P KRB UG rogeptor
effidaey endpaenayl assayl lywe beﬁnr atigohsth wiyhomo atyeabscervedsignificant agonist
. exanpl.e, tHe ggfase the conmpound” 1s to be un rsto%g
activily 4t &FleYant AgSct ol RFFoMBQUNds Y oRATRN MyenPibes sl thayn K values
beloRf SMM' M‘dﬁ%&orﬁﬁ&ﬁfdh BE Fa RBPRCK,; vanis 8231 LAKL 180 §81. The table
I ndi cat ed nl ess ot herw se indicated, all exact
10 showsndffiegy gatewnd potcher ditmobinmed epthgbe aerapdunds of the invention.
correspondi ng approxi mate values (e.g., all exact
exenpl ary val ues provided with respect to a particul ar
factor or neasurenent can be considered to also
provide a correspondi ng approxi mate neasurenent,
nodi| fAErithy " alRetency | wher e appropri ate). The
Exaogderi pti on herein of any aspect or aspect of the
Nowvenii/ o ysi ngd.gws such as "conprising”, "having,"
1;4|uingdFL" (néMmJH aining” with reference to an
1e€er Ar—ortel enent S {s intended to provide support for
2 silni 18} aspect’¥ aspect of the invention that
1a%orsi%iQ;(ﬁ. "A08si sts essentially of, or
layyhst 88ti al |y cloprses" that particular el ement or
18V errent9, Unl ess13® herwi se stated or clearly
1&0oni[r athet ¢d by cqnt ext (e.g., a conposition described
1RET el myas comprigggig|a particul ar el ement shoul d be
1 ¢dt|b‘gud asrat D describing a conposition consisting
TS c-ereht H-¢ss ot herwi se stated or clearly
Pnntr;%%Lted by tontext). Synthetic routes

aof t |nlﬁ | ToWaas¥ul

16d | 49 87
Tbe 45 100
1bh 31 43
Tbi 31 47
1ol 810 620
o | 150 92
7e 15 21

7h 10 22




Compounds according to the present invention can be

prepared as described in WO 2008/ 131779. For
w@oovgasizence, the nunber indicated in bold i n PCDRP2004/054806

t he exenplified conmpound nanme refers to the

correspondi ng exanpl e nunber 40 W02008/ 131779. Exanpl e

1 NK3 receptor efficacy and potency assay BHK cells
Claipds2bl y expressing the human NK3 receptor were seeded

in 100 M nedia in black walled cl ear-base 96-wells

plates (Costar) aimng at a confluency of 95-100% at

was performed according to
L. thghg%%ﬁﬁg%gfég%%W%ﬂﬁgggél%H% (Mol ecul ar Devices). At
the day of the assay, theRmdia was renpved and the
cells were washed BSS buffer (Hanks BSS
buffer, pH 7.4 cont 1 pes) before 100 n
of a solution of the cal assay reagent dissolved
in the HBSS buffer contaaing B R1M probinicid was
added to the cells. The pIatesCMere i ncubated for 60
mn at 340C, 10% CO beforegyusenin the FLIPR for
exani nation of fluorescence~yOne representative plate
was exam ned with a dose-response curve with NKBin a
setup in which the we were added HBSS
buffer and 15 mn | atg
NKB were added in or de
of NKB. Al compound pl 3
precoated with a 1% BS
washed three tines with ) D
buffer containing 0.1% BSA. For efficacy and potency
eval uati on of conpounds, these were diluted in HBSS
buffer prior to test. For te$lk"]of agonist activity, 25
m_of the diluted conpound sol ution was added and the
whepginRe repeserts ﬁt%éalona&pysomwmb@gla n the FLIPR For
1 the plate was incubated
Vﬂw%%§k}Q%F%§£@$@&%§%ﬁ?ﬁb% ore addition of 25 m of the
R" BESandchiicecit fndtmd).rallgfreﬂld&an’( apipogcd, fildroas chless witeedn two of R,
14abovg The af es were subsequentl|yanal yzed for 5
R™ 3RdRy té@”ﬁ%?g? P48 assay was terni nated. The nmaxi ma
and pRERGASAIChI MAUALASSERCRaQUEr background fol | ow ng
1 gan tion was determ ned. The | C50 val ue
was cal cul ated usi ng S|gnD|daI vari abl e sl ope curve

i tI]ile cgl’npoal?ndd a%crc]:oerd?nlg %la\llr?ll lu Wheesn said compound is essentially the S

enantiomers as depicted in formula 1k’’
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determ ned using the equation (clCso = where ECss and
EC50 for NKB were determ ned as descri bed above. Al
wo smguasazad i nones of the present invention charBCL/EP10a®54806
in the NK3 receptor efficacy and potency assay have
been antagoni sts w t hout any pbserved significant
agoni st activity at rel evant doses. The conpounds of
the present invention gen@al |y have Klval ues bel ow
500 nM WMany conpounds, in fact have Klval ues wel |
bel ow 100 nM The tRb? inity data and
potency data obtai ned w n%gunds of the
[ i on. . ~according to fornul a
k' ' [1k"] wherein Rl repfesefts ethyl, cylopropyl or
cycl obutyl; wherein R 12Cgepr ents flouro or chl oro;
and R13 , R14 and R15 each xpdividual 'y represent
hydr ogen, fluoro or chloro, erein two of RI3 , R 14
andR 15 represent hydrB : ar maceutically

acceptabl e salts therg T e conmpound according to
claim1l, wherein said ) essentially the S
enantioners as depictedYi n f} a IR [I1k'"] wherein
Rl represents ethyl or g grein R 12
represents flouro or ch ; RY¥ R14 and RI5

each individually represent’hydrogen, fluoro or
chl oro, wherein two of RI3 , R 14 andR 15 represent
hydrogen; and pharnaceuti cal [lx"pccept abl e salts

thereof. 3. A conpound according to claim1 selected
whefaipRy represents ethyl or cylopropyl;

wherein R'? represents flouro or chloro; and
R" R'"and R" each individually represent hydrogen, fluoro or chloro, wherein two of R"?,
R'* and R" represent hydrogen;

and pharmaceutically acceptable salts thereof.

3. A compound according to claim 1 selected from

las 8-Chloro-3-methyl-1-0x0-2-phenyl-1,2-dihydro-isoquinoline-4-carboxylic acid [(S)-1-(4-
chloro-phenyl)-propyl]-amide

1at 8-Chloro-3-methyl-1-ox0-2-phenyl-1,2-dihydro-isoquinoline-4-carboxylic acid [(S)-1-(4-
fluoro-phenyl)-propyl]-amide

lau 8-Chloro-3-methyl-1-0x0-2-phenyl-1,2-dihydro-isoquinoline-4-carboxylic acid [(S)-1-
(2-fluoro-phenyl)-propyl]-amide

lav 8-Chloro-3-methyl-1-0x0-2-phenyl-1,2-dihydro-isoquinoline-4-carboxylic acid [(S)-1-
(3-chloro-phenyl)-propyl]-amide

law 8-Chloro-3-methyl-1-o0x0-2-phenyl-1,2-dihydro-isoquinoline-4-carboxylic acid [(S)-(3-
chloro-phenyl)-cyclopropyl-methyl]-amide

lax 8-Chloro-3-methyl-1-0x0-2-phenyl-1,2-dihydro-isoquinoline-4-carboxylic acid [(S)-(4-
chloro-phenyl)-cyclopropyl-methyl]-amide

lay 8-Chloro-3-methyl-1-0x0-2-phenyl-1,2-dihydro-isoquinoline-4-carboxylic acid [(S)-1-
(3-fluoro-phenyl)-propyl]-amide
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| as
8- Chl or o- 3- net hyl - | - oxo- 2- phenyl -1, 2- di hydr o-i soqui nol
WO p@oA3ar boxylic acid [(S)-1-(4- PCT/EP2009/054806
chl or o- phenyl ) - propyl ] -am de | at
8- Chl or o- 3- net hyl - | - oxo- 2- phepy! - |, 2-di hydr o-i soqui nol
i ne-4-carboxylic acid [(S)-I-(4-

1ba BLOKIbR- PRI @{ooﬁ%hénﬁmlj@lh&@{‘é 1soc5umohne -4-carboxylic acid [(S)-
8- Chl or 0- 3- et hyl - | - oxo- 2- phenhyl - di hydr o-i soqui nol

cyclomepylL(éaﬂtbmyphwl)ameﬂny[](a@)ldp -
1o =P St - P AL b Bpinplingfr by (-1
(2-chlogo-phebgh) aauyyli- Ernaiél d [ (S) -1 -

%3 chl or o- phenyl) opyl ]-amd
1bd @ﬂp@r%rn@lhvétlh%o-f-péwlé ?pﬁlélbigillo usowmlﬁly&rwb@@élﬁuaﬁ@q [(S)-(2-

Chlo@,? a‘{?’g%ﬁ cycl (ﬂlropy net hyl ] - ani de | ax

1be 8- @hbmrbnﬁthyé{l yrlo-2-phonyd-2;2pdibngto -ibg irahiling-dr @by tjoiaaidl[ (S)-
i ne oxyl i c aci (S).-(4-
CyCl%WPBY%é%%?ﬂ"}'e @%%@Wbmﬂzldi&et hyl ] - ani de | ay

1bh & CRbRS- PntiRI 1Y o-b - pﬁé%fl-a 5293@15}&[110' - isoAriA R LirbSQAY BRI [(S)-

i ne-4-carboXylic aci
cyclcélaltyﬂ-(l}eﬂ@rpm@mwl)npthyb]ya@ldam del ba

1bi g&gﬂ | o(r:’igl;ngt HE aﬂ plge)r(l?](g)zpc{] heyd¥o 1soqu1no é/ g%%rb'o?c? 1Y ilcq I[(S)-

cycl@Mﬁ mtmmfb phény‘lj ﬁ@ﬂ@zﬂpﬁﬁlﬂyl )-nethyl ]-am de | bb
| or o- 3- net hyl -1 - oxo- 2- phenyl -1, 2- di hydr o-i soqui nol
1bl $1€éllqroc3am§@yw10§oé?c]p1@ny]( Ef=dihydro- -isoquinoliné-4-carboxylic acid [(R)-

Cydé‘-;‘éﬁ% O@E@F%Ibﬁ)ﬁ%%&ﬁ%“ %ﬁéﬂ& I-|bf]|2- di hydr o- i soqui nol

1bo i8¥©hlér0¢M1’&ﬂi§&-lli—@goﬁ-lﬁpﬁet{y(l—$)2— diBlydro-isoquinoline-4-carboxylic acid
chl or o- phenyl cl opropyl - nmet hyl ] -am de | be
[eyclpbehil-4#-blugr eﬁly “metByldradligshenyi - 1, 2- di hydr o- i soqui nol
L) X ?1‘1[@ -isaquinoline-4- lic aci :
T R S Er By B ey o sy eeid (O
cycl&prﬁtpyle(ﬂdhﬂ)rmhbtw)-memyd anigbenyl -1, 2- di hydr o-i soqui nol
i ne lic acid =. : T L
7h 8-@89% m y (?XIOL'J%"PE rBJﬁ-(é%@gly%flﬁ%%noéwpalécqrmxyhc acid [(S)-
cyc1§b@1L@t@u&o%5m nienglqo@r&a@henyl -1, 2-di hydr o-i soqui nol
ne- 4- car boxyl i'c aci
and pharmaceutlcally acceptable salts of any of these compounds.

4. A compound according to any of claims 1-3 for use in therapy

5. A method for the treatment of a disease selected from psychosis; schizophrenia;
schizophrenoform disorder; schizoaffective disorder; delusional disorder; brief psychotic
disorder; shared psychotic disorder; psychotic disorder due to a general medical condition;
substance or drug induced psychotic disorder (cocaine, alcohol, amphetamine etc); schizoid
personality disorder; schizoptypal personality disorder; psychosis or schizophrenia associated
with major depression, bipolar disorder, Alzheimer’s disease or Parkinson’s disease; major
depression; general anxiety disorder; bipolar disorder (maintenance treatment, recurrence
prevention and stabilization); mania; hypomania; cognitive impairment; ADHD; obesity;

appetite reduction; Alzheimer’s disease; Parkinson’s disease; pain; convulsions; cough;
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cycl obut yl - (4-fl uoro-phenyl)-nethyl]-am de IDbl
8- Chl or o- 3- net hyl - | - oxo- 2- phenyl -1, 2- di hydr o-i soqui no
WO poA3ar boxylic acid [(R)- PCT/EP2009/054806
cycl opropyl - (3-fl uoro-phenyl)-nethyl]-am de | bo
8- Chl or o- 3-net hyl - | - oxo- 2- phepyl -1, 2-di hydr o-i soqui no
i ne-4-carboxylic acid
asthﬁlﬁy&{'\@aguﬁx?erréﬁfoﬁhu&{e@s RhigRWhIculR hydrbenditivite; F®nchoconstriction;
8- Fl uoro- | -1 - 0x0- 2- phenyl -1, 2- dlhydro I soqui no
chronmeobqtr@qrv@mynq)@rjadjsgasp(l.g}nary iricontinence; gut inflammation; and

il R R R B R RS Bt P Ay B en it o

theraptatickl G astioonyd afodt ofla bétﬁi)ound according to any of claims 1-3 to a patient in
%%clobutyl (3-fluoro-phenyl)-nethyl]-am de and
needygicRbceut i cal |y acceptabl e salts of any of these
compounds. 4. A conpound according to any of clains
1-3 for use in therapy 5. A nethod for the treatnent
6. of Tac dicstealsecedingad ethithrig mhpsyciuid disgass chichirpplireniaa
schi zophrenof orm di sorder; schi zoaffective di sorder;
del usi onal di sorder; brief psychotic disorder; shared
7. PSYRB @difoddicede to cpﬁﬂﬁ“@ thféltgéa?@frgﬁﬁleﬁ%rﬁﬁ?ls@s the treatment of
general nedical condition; substance or drug induced
pompgymhgﬂnﬁaudbocmgmnﬁnnn&mnesOQRbUhQM$nanphetan1ne
etc); schizoid personality disorder; schizoptypa
personal ity disorder; psychosis or schizophrenia
8. asquemnatied tddingab Q[alﬂ%reﬁﬁh@ﬁ\ ad@tlﬁﬁkﬂ@rcoﬂipﬂééﬁ@ foncomitant or
Al zhei ner' s di sease or Parkinson's di sease; nmjor
sequgeiit] adsiigpiratige pé p dherapputieglly fo%@?@j@mourm%élcampw%ﬁe&@red from

the lssgg%rﬁﬁs?@g{a%% ta{n?a%ﬂﬁﬁt Dﬁ )Pgﬁﬁﬁ %geo%(l"s%s gh lt%{htt/lga% ngﬂ, 5-HTp

antapdists,r IVEIME antAg¥iikts aEKCNQ4 appeiisie. r educt i on;
Al zhei ner' s di sease; Parkinson's disease; pain;
convul si ons; cough;asthma; airway hyperresponsiveness;

9. M O QAR ARG TS ENSIAdIAN 3 R QRCHAROBIARICRE bONdiscase
chroni structi pul nonary |sease urinary

sele¢ted i prgolosis; gakﬁzaphfdnmrmzﬂnmphrenaﬁﬂm dlﬁdrdmmlmwffbuml disorder;

rome . ch t hod. co th ad trati.o
delugo R TPy Tehe isore hveaaty e ta B anttote disorder

due ﬁﬁi ?égfgirdi‘ thddRaPEBdRIonS bstBed 03dibg ifduRed h§RhotiddiSGaEk (cocaine,

alcohol, amphetamine etc); schizoid personality disorder; schizoptypal personality disorder;

psychosis or schizophrenia associated with major depression, bipolar disorder, Alzheimer’s
disease or Parkinson’s disease; major depression; general anxiety disorder; bipolar disorder
(maintenance treatment, recurrence prevention and stabilization); mania; hypomania;
cognitive impairment; ADHD; obesity; appetite reduction; Alzheimer’s disease; Parkinson’s
disease; pain; convulsions; cough; asthma; airway hyperresponsiveness; microvascular
hypersensitivity; bronchoconstriction; chronic obstructive pulmonary disease; urinary

incontinence; gut inflammation; and inflammatory bowel syndrome.

10.  The compound according to claim 9, wherein said disease is schizophrenia.

11.  The compound according to claim 10, wherein said disease is the negative, positive

and/or cognitive symptoms of schizophrenia.
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6. The nmethod according to claimb5, wherein said
di sease i s schizophrenia 7. The nethod according to
w@b@ps@40 wherei n said treatment conprises thePCT/EP2009/054806
treatnment of positive, negative and/or cognitive
synptons of schi zophrenia. 8.o4The met hod according to
claim6 or 7 which additionally conprises a
conconitant or sequential adm nistration of a
therapeutically effective amount of a conpound
12. se(The pegof & epmpavad peeprding e prst ofridainy 1BD foarﬁlnfa@lemifgcttgre of a

mcRRoRALAY B PERL OB 0980 e B DB

schifbphfeno@urpodisstdac seitbaffactive distyrdaf debdo s dboict;diict p@chotic
in the treatnent of a disease, selected fron1psych03|

disoxdef; s@@rﬁﬁ ,péyﬁhgtlc dispides mqy@wgp Srserder dus et general medical condition;

subs%a(fllaé éot : %%(f dcgfgg)cﬁgﬁtﬂgiﬁoerggredsckf%ﬁ@@ coflbIS erhgl‘? T a}mﬁre'e?cf), schizoid

| sor ofI ¢ disor
persmm}w disocled Isshnmiﬂypadi persbnmhay gﬂnﬁilealpsy[&ﬂsls al schoreghhtan@rgssociated

subst ance or dru ce sychoti c diso cocai ne,
withJnaighdipressiopnip F\’éo E?\lg%%qq %ﬁl&%@%%ﬁg}q%s disease; major
deprdésRAt; %@ﬁeralsa%aiet_%p@ifséﬁﬁ@ll b%‘la?‘?l%kdetr YmPin&QL AR treaRANR N@8ISence

or schi zophreni-a assocCiated wth maj or depreSS|on
prevoitppl and stibsloratien);, manh by rremarga; gogetise mpallﬁ%aanku ARBIR; vbesity;

P SR oty QU RP PR GE r St AP oY OB coueh:

asthidb EMERdy l@beﬁ@ﬂaoﬁhﬂ&ie&é ZaictoRBYcul ABPH EFsenBiR@YBRioAchoconstriction;
cognitive inpairnent; ADHD, obesity; appetite

chropiscbstrieiye DAl YEICaseigtas BICoRHioRE ¢ euhindlaginsgigg eand
1nﬂe%ﬁj1£}0 Ct?owlflf f0Re cough; asthma; airway L
esponsi veness; m crovascul ar hypersensitivity;
bronchoconstrlctlon chronic obstructive pul nonary
di sease; urinar |ncont|nence i nf | anmatj on; and
13. i nflihg patcseidingoiRelaigy o mdgesin &8@9 dippRsC AoIRBE R prenia.
according to claim9, wherein said disease is
schi zophrenia. 11. The conpound according to claim 10,
14. whéaheiuse sabdlig wekim 125 wheeimegdtisvae ipths ipbsitiec, argdtor and/or

nitive s schi zophreni a. 12. The use of a
CoRi I RIOH LRGBSy of ol ai e 123 for the

manuf acture of a nedi canent for the treatnent of a
di sease sel ected from psychosis; schizophreni a; '
15. scHihg ophaasnuting o addigolder 4 \ghemsmcsafdfremufwcéurd iferthred @pmprises the

use ofe a COl’IlI?OQlIalld sglleg’[g(li grorn thg lillst(:'gon 1s ng oft Ibf antagonists, D2 partial agonists,

PDE10 antagonists, 5-HT,4 antagonists, 5-HTs antagonists and KCNQ4 antagonists

16. A pharmaceutical composition comprising a compound according to any of claims 1-

3 and one or more pharmaceutically acceptable carrier or excipient.

17. A composition according to claim 16 which composition additionally comprises a
compound selected from the list consisting of D2 antagonists, D2 partial agonists, PDE10
antagonists, 5-HT,a antagonists, 5-HTs antagonists and KCNQ4 antagonists.



di sorder; shared psychotic disorder; psychotic
di sorder due to a general nedical condition; substance
w@eoodns40 nduced psychotic di sorder (cocai ne, BETBPIING/054806
anphetam ne etc); schizoid personality disorder;
schi zoptypal personality disoygder; psychosis or
schi zophreni a associated with maj or depression,
18. bl EAOklanrﬂp@s@ﬁgia‘anmﬁéLﬁﬁ%mamg t6ll laﬁﬁ@ﬁ@al‘ﬁ{s 1P fidgcfizdWith a
di sease; r depression; general anxiety djsorder;
compysl Salectws%méwe 1(Sﬁﬁ¢%t5élﬁﬁﬁg@2taﬁ@gpméﬁﬁt D2 paitiat agomesss, PDE10
il at i o n
anta§5 ytg{g %Ig ﬁl@%go%gs?sb é P'Ing%}lg n%tla I@CN%%&% fngfs.
reductlon Alzhelner s di sease; Parkinson's di sease;
pai n; convulsions; cough; asthma; airway
hyperresponsi veness; m crovascul ar hypersensitivity;
bronchoconstriction; chronic obstructive pul nonary
di sease; urinary incontinence; gut inflammtion; and
i nfl ammat ory bowel syndrone. 13. The use according to
claim 12, wherein said disease is schizophrenia. 14.
The use according to claim 12, wherein said disease is
the positive, negative and/or cognitive synptons of
schi zophrenia. 15. The use according to claim 13 or 14
wherein said manufacture further conprises the use of
a compound selected fromthe |ist consisting of D2
ant agoni sts, D2 partial agonists, PDEl O antagonists,
5- HT Aant agoni sts, 5-HT antagoni sts and KCNQ4
antagoni sts 16. A pharnaceutical conposition
conprising a compound according to any of clainms 1- 3
and one or nore pharnmaceutically acceptable carrier or
exci pient. 17. A conposition according to claim 16
whi ch conposition additionally conprises a conpound
selected fromthe list consisting of D2 antagoni sts,
D2 partial agonists, PDElIO antagonists, 5-HT
Aant agoni sts, 5-HT antagoni sts and KCNJ4
antagoni sts. 18. A kit conprising a conpound accordi ng
to any of clainms 1-3 together with a conpound sel ect ed
fromthe list consisting of D2 antagonists, D2 partia
agoni sts, PDElI O antagoni sts, 5-HT Aantagonists, 5-HT
ant agoni sts and KCNQ4 ant agoni st s.



