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3- CYANO- 4- (4- PHENYL- PI PERI DI N-1 - YL) - PYRI DI N- 2- ONE
DERI VATI VES Field of the Invention The present

WO pwenvi4on rel ates to novel pyridin-2-one-deriREL/EPES8/052766

whi ch are positive allosteric nodul ators of the

nmet abotropi ¢ gl utamate receptor subtype 2 ("nd uR2")
and which are useful for the treatnent or prevention

of neurol ogi cal and psychiatric disorders associ ated

W t3CYIAN G U PHIYS Y LRI PER D N G- Y )SERR HSIN-P-OME DIERIVATIVES
nd uR2 subtype of netabotropic receptors is involved.
The invention is also directed to pharnaceuti ca

composi tions conprising such conpounds, to processes

to prepare such conmpounds and such conpositions, and

to the use of such conpounds for the prevention or
ﬂ?@dﬂ%ﬁﬁﬂlﬂﬁﬁnﬂemrologlcaI and psychiatric disorders

and di_seases i.n which mMd uR2 is involved. Backgro n

of t hed eyt %Yﬁnéoatr%lﬁtaf © lmyef PR IGRANCARINEI e e
POLIEIOE al&rmctm@dulatarstdfehmeﬂa‘ad)tr@h glafhtrr[afﬂé redEftuIdidtype 2

SCRR s PR RSN B R R LG AR P HEglogical and
lDGYchaaltlso dselrdsmrayisqumt@:bmth tgtu.tardav dyypneion wfl dssgrasin which the

%@C R hBtXI ﬁ%fab?ﬁ’ﬂsl& %ce t% rLV%Nea nTh@#gﬁﬁeﬂt%%% afsh Qtected

IOV SCU tlon er nore utanate IS
4@ Phaymagaricplecogiposisipny wmmqmw@htcomgw&%@u reagesssdo prepare

@ﬁMPéBrf’i}{dhhﬁs S @?m pOISSIR, M‘cﬁ‘tb&hé §seaﬁ shébad @dé for the
aflatergl ¢ neur.otra
%ngrbow %fra?l}tgﬁgmrgﬁq f?*ﬁf%%ﬂj‘ilfa 3@6&%%4 %ﬁeas?s in which

noGloRR2Apinsobledt amat e receptors channels (i d uRs), and
the NVDA, AMPA and kai nate receptors which are
responsi ble for fast excitatory transm ssion. In

addi tion, glutamate activates metabotropic glutamte
Backgrownd of B Rgention

Glutamate is the major amino acid neurotransmitter in the mammalian central

nervous system. Glutamate plays a major role in numerous physiological functions,
such as learning and memory but also sensory perception, development of synaptic
plasticity, motor control, respiration, and regulation of cardiovascular function.
Furthermore, glutamate is at the centre of several different neurological and psychiatric

diseases, where there is an imbalance in glutamatergic neurotransmission.

Glutamate mediates synaptic neurotransmission through the activation of
ionotropic glutamate receptors channels (iGluRs), and the NMDA, AMPA and kainate

receptors which are responsible for fast excitatory transmission.

In addition, glutamate activates metabotropic glutamate receptors (mGluRs)
which have a more modulatory role that contributes to the fine-tuning of synaptic
efficacy.

Glutamate activates the mGluRs through binding to the large extracellular
amino-terminal domain of the receptor, herein called the orthosteric binding site. This
binding induces a conformational change in the receptor which results in the activation

of the G-protein and intracellular signalling pathways.

The mGluR2 subtype is negatively coupled to adenylate cyclase via activation
of Gai-protein, and its activation leads to inhibition of glutamate release in the synapse.
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whi ch have a nore nodul atory role that contributes to
the fine-tuning of synaptic efficacy. G utamate

wa@edosnetdes t he md uRs t hrough binding to the | BETEP2008/052766

extracel | ul ar amino-term nal -domai n of the receptor,
herein called the orthosteric binding site. This

bi ndi ng i nduces a confornmati onal change in the
receptor which results in the activation of the

En fheQdeairil rivbuk By dtas €CNS), anGﬁﬂ@nabéﬂm afedbiin@sns maiiie

sneatlve l.ed t denyl at e
ThoHEReu? Sord Bl PRy SRy Brfory Byt bpotifous. amyedala,
astda@apitameh eadisudleusianhirbbanson of gl ut amat e reI ease in

t he synapse.ln the central nervous s?/stem
NG uRZctiwetens wk3uRE wanshandeintclinigkhiriplstth bog rvéglpus to treat anxiety

Ql%hfe)fs I H@dn’%ﬂ %cﬁ%hg '?ﬁGluRQqﬁ a6 a%rﬁa%&deys \kwd $hown to be
pocanpus, caudat e anmen. and ﬁ

g ﬁ’l?éﬁéhuSAFGPlie\?eé&“unH@ n?@nupegn E%ﬁ@ﬂﬁlq HoPERh rf%t ¢ treatment

toff keHigopheenig cpill dpis ¢ arlidtisndeug depahdono i PatiinbinSOdisk S pain, sleep

ln a dléyigo[q, tg\%iva .in rrGIuRZ i n various aninmal

1%585 < YHowY &f fi caci ous, thus representing

a pot gt a@é ﬁfl thé Qﬁa{lﬁgﬁg}haﬁn%w&g&? {Bo dsglﬁ geﬂﬁ% }n(g}luRs are

treat nen reni
@@b@ﬁmh@ndpmhﬁ@@ﬁa@ seiosd arseénbe@sa@ﬁthe ﬁ@épa&:rhssoﬂr@étrgctural

aﬁgogl}lm JI0GhRR. S di sease. To date, nobst of the
avai l'abl'e pharnacol ogi cal tools targeting nd uRs are

or t host g avdniug %W@v%pﬁllg saletfiveadonoRu ey @dnn B8R Ofs to

kR ok AT e Bt Rl s B S dn Slupating the receptor by

bamhoytodssi@al ffergntafiomBiautiRghly soh@rvadenthobtygric bngogrsis.
that act through allosteric nmechanisns, nodul ating the

r eceptPositiyy akbd)smﬁqmoqhdatarssq'ftr@thRfSﬂleV@ﬂneﬂgﬁd) ractiidy as novel
gbhgr%a)éofb%ﬁ%%n\fﬁfés eff%m{h%r dtfraliivR A0t d &FaribRSEr o%nds have

[ osteric nodul ators. of mEd uRs have energed rece
Hscmdgperibed as mGluR2 positive allosteric modulators.

WO02004/092135 (NPS & Astra Zeneca), W02004/018386, W02006/014918
and WO2006/015158 (Merck), WO2001/56990 (Eli Lilly) and WO2006/030032
(Addex & Janssen Pharmaceutica) describe respectively phenyl sulfonamide,
acetophenone, indanone, pyridylmethyl sulfonamide and pyridinone derivatives as
mGluR2 positive allosteric modulators. None of the specifically disclosed compounds

are structurally related to the compounds of the invention.

WO02007/104783 describes 1,4-disubstituted 3-cyano-pyridone-derivatives that

are positive allosteric modulators of metabotropic receptors-subtype 2 (“mGIluR2”).

It was demonstrated that such compounds do not activate the receptor by
themselves. Rather, they enable the receptor to produce a maximal response to a
concentration of glutamate which by itself induces a minimal response. Mutational
analysis has demonstrated unequivocally that the binding of mGluR2 positive allosteric
modulators does not occur at the orthosteric site, but instead at an allosteric site situated

within the seven transmembrane region of the receptor.

Animal data are suggesting that positive allosteric modulators of mGluR2 have
effects in anxiety and psychosis models similar to those obtained with orthosteric

agonists. Allosteric modulators of mGluR2 were shown to be active in fear-potentiated
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phar macol ogi cal entities offering this attractive
al ternative. Various conpounds have been described as

woreiosRe74posi ti ve al l osteric nodul ators. WO2004POPRRRBBS/052766

(NPS & Astra Zeneca), WO2004+618386, WO2006/ 014918 and
WO2006/ 015158 (Merck), WO2001/56990 (Eli Lilly) and
WO2006/ 030032 (Addex & Janssen Pharnaceutica) descri be
respectively phenyl sulfonam de, acetophenone,

ist’a!ﬂt&?d’l anei 1n mé thduo®t Hr;;ﬁertmhfuoﬁ@m:ld of amdetpyFurtiich@o®, such
deri vat steri c nodu

BB IRl SR eitEae oS ol o REb S AR M G R induced
éllyperrdncumhbly, wléllmt@drsaknﬁdm@m@mpwmccﬁ distuption of prepulse

N ERbh 3P thel\%%sgz 04 & ﬁﬁ)ﬁ%lﬁ e §clﬁzo%h{jén§a'“’ﬁq Spildrih&sl. Exp.

- cyano- pyr derivat] ves

érhleagpaé,. Srrbthal - Gschapharaeetlony P15 179, 271-263)

t d t d
et SFeR GBI aREs 8 oo el hoube S rn SOuRt balbyrc
infRied M Snct Rattfopic, glﬁiﬁ@ﬁte&@@dpltcﬁ subgpe @ Gfeayl-ih@anone (BINA)
oduc maxi mal , re s a_concent.ra
IR S Ge RRig BRERT bR APRTD R ey L grrectng
G laRi2onaiptan &irysagnhglstadenopstdysfue diamiagahivogatiiy (Mol.
tﬂﬂgﬁﬁuatcﬁﬁ Zhwdvngﬂ)t‘S{?G UR2 positive allosteric
cc

ators does not ur at the orthosteric site, but
i nst eadsigile aflosdrl &ﬁl)dﬁflht@rssénﬁﬁe%b’éeﬂﬁﬁt% Wth@gﬁltaﬁﬁ‘eﬁe response, but

seven tr ane re Qn of the recep tor. Ani
dbgyhaxe éf‘sg Esabn@wwomﬁ tigfg <he feprRonsg r%%@ﬁeec iR agonists
ROcHAsAL Y3 B268 sFBHORAVH a‘hase&fafaelﬁbsldb BvidBxdeeby y@ndother novel

DR Ra R P RaTR S ThoRf el Sb el S Plrchigpaiq gigeases
wuoévmgl ovsluR, weichetouldeusern dogdmnrapion @i b ipasieds elirstdre, modulator

ﬂR§tt5 Wﬂ%‘%ﬁth‘&‘t@ﬁé ta%@{ gg‘ogﬁgmqﬁbs of anxiety.

urt ernDr conpounds wn to be active in

rever sk Qésefﬁ%ﬁ{ﬁoﬁﬁds RE c@e[ﬁ’&@ﬁz%ﬂ]b?ed dRRNCRAidine-2-one moiety
hy erlo (iiormt | on, and in reversal

ROS|tRA R wHh gyano e |“6H056tf1°np11 Rithindreridiphi il wyhigh is in
@lﬁmtShBStﬁl@t@@J slith@hsiylii besiedd &CtThagaelest @imahdzap hoeni positive

(aﬂbstg)r?caﬁlr(ﬁ% 'rnolc':IéI%tors.

Description of the Invention

The invention relates to compounds having metabotropic glutamate receptor 2

modulator activity. The present invention provides a compound according to formula

@,

0
N
X | N
=
S\g,
R,

@,

including any stereochemically isomeric form thereof, wherein

R; is Cysalkyl, or C,salkyl substituted with Cs_;cycloalkyl;

R, 1is hydrogen; fluoro; C;_4alkyl substituted with hydroxyl; C;4alkyl substituted
with fluoro; or C;4alkyloxy substituted with fluoro;
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Ther. 2006, 318, 173-185; Psychopharmacol ogy 2005,
179, 271-283). Recent animl studies further revea

WO bas/1013e9 sel ective positive allostric nodul at BET/BP2008/052766

met abot ropi ¢ gl ut anate receptdr subtype 2

bi phenyl -i ndanone (BI NA) bl ocks a hal | uci nogeni ¢ drug

nodel of psychosis, supporting the strategy of

targeting nd uR2 receptors for treating glutamatergic

dysf waeph@aceutiahy aaebadhi salt (htof orhabvarahere@007,

72, 477-484). Positive allosteric nodul ators enabl e
potentiation of the glutamate response, but they have

al so been shown to potentiate the response to

or t hodthemiresemt@hudRriongbairelates suthh uasof ArgopB@d@f formula (1) or
r%g%ﬁ!l‘t}%r%u J a%ﬁoﬁﬁr%&h%fgﬁuﬁ\ﬂf dGRGEcAnfint ¥R ke &e%reventing, in

¢ peutic approach to treat above nentione
matticslap T dpting @ Ge8YERN At p manynad elgEINg A BIMEN, e treatment or

@%%Bgon a_mvvﬁila}é M&w@? f%@t@wb ib?ahé @éﬁr&ﬁo@%lﬁ@@ &ffa¢of an
all osteri ¢ .modul. ator_ of. u oget.her an
SHoHEAT b AR RER . inder 1 RS T CuherE B
are characterized by a central pyridine-2-one noiety
substituted in position 3 wth cyano and in position 4
Wth o i Lo\l . S . .
phenythﬁﬁ%%%@?%%%fﬁ¥ﬂ#ﬁg“%ﬁ%@gﬁ{M%@ﬁ%%ﬁﬁﬁg&gﬁggﬁg%ﬁﬁ%l“L
positive allosteric nd uR2 o tors. Description of
the Invention The invention fo conpounds
havi ng net abotropic lecept or 2 nodul at or
activity. The presen i ovi des a conpound
according to fornul a i ndl udi ng any
stereochem cal ™ isonmeric formthereof, wherein R is
C4-6al kyl, or G _3alkyl Bubstituted wigf
C3- 7cycl oal kyl ;

including any stereochemically isomeric form thereof, wherein

R; is Cysalkyl, or C,salkyl substituted with Cs_;cycloalkyl;
R, 1is hydrogen; fluoro; C;_4alkyl substituted with hydroxyl; C;4alkyl substituted

with fluoro; or C;4alkyloxy substituted with fluoro;
or a pharmaceutically acceptable salt thereof or a solvate thereof;

N O
X /\)\

N

|
A
provided that the compound is other than and

An embodiment of the present invention are those compounds of formula (I)
wherein R; 18 Cyalkyl, in particular Cy4salkyl, such as for example 1-butyl, 2-methyl-
1-propyl, 3-methyl-1-butyl; in particular 1-butyl.
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R is hydrogen; fluoro; G _4al kyl substituted with
hydroxyl; G _4al kyl substituted with fluoro; or

wW@2004abkyd oxy substituted with fluoro;- Aor a PCT/EP2008/052766

phar maceutical |y acceptabl e salt thereof or a solvate
t hereof. The present invention also relates to the use
of a conpound of forrmula (1) or any subgroup thereof
for the manufacture of a medi canent for treating or

pr evem ﬁgbodmﬁemafftﬂhe:pﬂewnt frventioreat thige cémpeumds bf fimium (1)

nc t he, tr,eat.nment. or
SRR o Comipr R R TR el IR P isPlagexorppyimethy
e dr(oyadatubptlpi yetlefif ect of an al l osteric nodul at or of
n3d uR2, in particular a positive allosteric nodul ator.
An enguemadiment af e presene mventinnene thase serapeunds ef formula (1) or

91§p tﬂferegpﬁwleﬁlo(n'ea heteHbeRAé BOe@P3iment, wherein R, is
%?i reoc emcal ™ isomeric formthereof, wherein Ri is

d®8gF%yl , or C _3al kyI substltuted wi t h

C 7 | R fl |
Subet AU Sty oY b 465 1 Spoyiebat farems (O or
Mheoewr possilide, acﬂl&lsklygroug/tlﬁtdoﬁ 3 tattéchedibeteifictioe as embodiment,

J
PYRKIERS Wb ¢ AR E U BRL SR 1 IBLACE, Mo RN Fwicn
dhvibed |0fr€ma”®f10¥§h@lbé"rl‘@l§€é1ﬁvlﬂ’ll ﬂV@fﬁt ion are those
conpo %ﬁﬁénsﬁdlﬁl@ﬁtmlt@e Iﬁﬂeéenv\/ﬁ:%ﬁﬂldh &R thole Qémﬁ&ldax bf fdrfhula (1) or,

ticul ar sal ch as
zvqwe?m possih i»raaw}lggreuﬁr@@w as mewmtvﬁrﬂgrqmbﬁéqrﬁ dhhpdiment,
Irterdiy R, Anhyehbedi ﬂ’@dﬁb of C1t JaB(y[UX@S‘sﬁbﬁtltﬂltﬁ& ithi ffdr@ i@ particular R,
Se conpo

t.hﬁ cis of 1?% V\,hereln Ri is G _3alkyl
SUbRYP UL é(ﬂa PHY ﬂ%’s ‘8]:3 P in particul ar

cycl oprropyborembyti ofdhe QreQemy uivepmcupyb Yhdse eepgunds Ahformula (I) or
Cgﬁ_g%ﬁ%g} t(l)l%fePf Qs%nﬁ‘t?oﬁ%?her‘eﬂ%@fbtré etﬂ]!;(?dutn >&her: fem R; is fluoro.

_ ormul’a any subgroup théreo
ment i oiednbshiBERRATRY Sredtt BRRRHINER thosWRSHEd hdRof formula (1) o,

whenever possible, any subgroup thereof as mentioned hereinbefore as embodiment,
wherein R; 18 C; 4alkyl substituted with hydroxyl, in particular wherein R; is methyl
substituted with hydroxyl.

An embodiment of the present invention are those compounds of formula (1) or,
whenever possible, any subgroup thereof as mentioned hereinbefore as embodiment,
wherein R; is C; 4alkyl substituted with fluoro, in particular wherein R, is methyl
substituted with fluoro.

An embodiment of the present invention are those compounds of formula (1) or,
whenever possible, any subgroup thereof as mentioned hereinbefore as embodiment,
wherein R; 18 C; 4alkyloxy substituted with fluoro, in particular wherein R, is ethyloxy
substituted with fluoro.

An embodiment of the present invention are those compounds of formula (1),
wherein R; 18 Cyalkyl, in particular 1-butyl or 3-methyl-1-butyl; or C;_salkyl
substituted with C;_scycloalkyl, in particular cyclopropylmethyl;

R; is hydrogen; fluoro; C;4alkyl substituted with hydroxyl, in particular methyl
substituted with hydroxyl; C,;_4alkyl substituted with fluoro, in particular methyl
substituted with fluoro; or C;4alkyloxy substituted with fluoro, in particular ethyloxy
substituted with fluoro;
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hydr ogen. An enbodi nent of the present invention are
t hose conpounds of formula (1) or, whenever possible,

w@eysaehagy oup t hereof as nentioned herei nbef or BCEHEP2008/052766

embodi ment, wherein Ris fluoeo; C _4al kyl substituted

wi th hydroxyl G _4al kyl substituted wth fluoro; or

C _4al kyl oxy substituted with fluoro. An enbodi nent of
the present invention are those conpounds of fornula

(ok » pairmashgiali e acq@ptdldialt thaaeyf s ubghatephédeef. eof as

menti oned herei nbefore as enbodi nent, wherein R2 is
hydrogen; fluoro; or G _4al kyl oxy substituted with
fluoro; in particular R2 is fluoro or G _4al kyl oxy

subst iAngrebdiinet o thepresenhmventimdiredimse ofmporends oé femula (1),
MR R‘P'ik @J &l gh% gaﬁfamapw sy 108r ¢ QL 'iEg aibltithiterwity

subgroup her e nmenti one ’herel nbéf ore as
Enborlardntl, Inyeicelan crgdoprepylmed. An enbodi ment of the

R, &S 8iérol Uy@lmtyl @tﬂos@hﬁed {wﬁ ehy@@,ﬁplo ungtgti@flarf etV @ubétithted with

Aot G Be e B Pee 30N R0 RER TG, ER Fipied wio

@uodglok ¢, 4adkydsty sulmemtad‘ with Ayehopmydartiquter pérylaxyudubstituted with
uﬁ@hgin R2 is nmethyl substituted with hydroxyl. An

odi ment of the present invention are those
oo Apbamekscwicatly pegeptabla splt dhercafivs nevbiategbersohl e, any
subgroup thereof as mentioned herei nbefore as
enbodi ment, wherein R2 is G _4al kyl substituted with

fluoro, rtlc lar wherein R2 is neth substi.tute

i 0 i RS TPt (e AP WO B (1)
aclectth o, compounds of formula (1) or, whenever

possi bl e, any subgroup thereof as nentioned

her ei nbef ore as enbodi nent, eréan R% is G _4al kyl oxy
substituted with fluoro, in pa [c ar 'wherein R2 is
Z

et hyl oxy [::ljﬁi:J
N

R2

-R, -R;
/»\Y7 F
AN AN ~F
'/\\7 <" OH
NN ~OH
/»\Y7 ~
AN ~E

N —"O\/\F




substituted with fluoro.

i nvention are those conpounds of fornmula (1),

WwWoRR0084071@49 6al kyl ,

1- butyl;

fl uoro;
particul a
substi t ut
substi t ut
with fluo
fl uoro; or
or a solv
i nvention

or G _3al kyl
in particular cycl opropyl net hyl ;
substituted w th hydroxyl,
substituted with h\/rlr nyyl :

G _4al kyl

in particular 1-butyl
substi tdt-ed with C3-7cycl oal kyl ,
R2 is hydrogen;

An enbodi nent of the present

in
G

met hv
7J

*ﬁoro,
or o;

in

partlcula
G _4al kyT

+ hv/l vy o

By

met hyl
y substi

nhot 1 + 11+ A

tllyl \J/\
accepta

odinent o

ouuot T

| | S vy

e salt th
the pres

£
S Ul

V

conpoun

£ ] VAR A
ormur=a (1),

wherein
or 3- netyEP2008/052766

_4al kyl

t ut ed
with
er eof
ent
erein

Ri is Cral kyl, 1-butyl;yor G _3a

particul ar
substitutpd with C3°7¢ cIoaIkyI in partlcular

cycl Opropyl methyt—R1s ftuooro,—C 4alkyt—substi t ut ed
o 6 RhrgEncatyaally Pecoptable saliitharcofiar yBhvatsiBercotit od wi t h
hydroxyl; or C _4al kyl substituted with fluoro, in
partlcular nmet hyl substituted with fluoro; or

eOt ﬁs |al %@E@fﬁfé%euéﬁ%g fI{Vglat];%luag’% ?Hoge co Sglgnld(s: %k formula ()]

plactodh€eut,i cal | y acceptable salt thereof or a solvate
t hereof. An enbodi ment of the present invention are
t hose conpounds of fornmula (Mg sefjected from -Rl -R2
M
N

,-F ,-F OH |
@Q g

kyl

R2

-R, -R;
/»\Y7 F
NN -F
'/\\7 “SOH
NN “oH
'/\\7 ~
NN F
NN -

or a pharmaceutically acceptable salt thereof or a solvate thereof.

As used hereinbefore or hereinafter, the notation C;_zalkyl as a group or part of

a group defines a saturated, straight or branched, hydrocarbon radical having from 1 to
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OHor a pharmaceutically acceptable salt thereof or a
sol vate thereof. An enbodi nent of the present

WO pwenvi4on are those conpounds of formula (1) Bel/ER106£052766

from -RL -R2 -F OH OH or a pRarnmaceutically

acceptable salt thereof or a solvate thereof. As used
herei nbefore or hereinafter, the notation C _3al kyl as

a group or part of a group defines a saturated,
Stdagbohitorns, shetanchetlyl, by, agaopdnand adnedll- hashyhg from

1 to3 carbon atons, such as nethyl, ethyl, 1-propyl

and 1-Awatshy hereihrbefohy ot he@sinaﬁlmdthh aoriiob €f grlleylas a group or part of
Qegrrgﬁﬂ;@%é&gﬁg %tpﬁatgsaio Et@eh ur E{wﬁﬂé&%ﬁ&dﬁ%g orgfa(agcgl Rétvu@%f%m Ito

Hyagrsaaateransuchds @Zﬁth&ﬁﬁﬁihﬂgpmpblnﬂ Inetthwlﬂl ethylo drbusirl ohnethyl-1-

1.apriBhhy! ¢, @iy toprdde@R¥ethyl - met hyl - 1- et hyl,
?mty r 2- rth 14I 1@, -epé)ropy gleferably, C _A4al kyI

rhepr esgnissd Hatal’i]%leforﬁ h&@ﬁaﬂf&rtﬁb nb&fieh €, edlkyl as a group or part of
erein e notat.i on
el SALte s, DL aLL A B 1830 BLOUR ] LRALL fom 4 o
Ibycrimnaatdonsucads d djutj'iai’/mmghﬂ{lepmﬂylt b-péntyh r2bimpthat- bibetyl,

U 5. 4- huty - -propyl, 1-pentyl,
?-%rrgtthﬁfx} e lut‘ey’iy?a'gﬂrl%g? $1- 1-butyl, 1-hexyl and the
l'i ke. Adsusad hdeh}bbﬁ)irmb!el’[emﬂeaﬂm tlhe nefatiarfi Cegalkylhag a group or part of

tati Nal t fi
A P SEtaseds i B @i Y rPhe Bl R P pr s
Q@I\bbﬁgtoqnsoéilcﬁ af @-‘bﬁﬂm ﬁhﬁﬂﬁll 31195‘%}5131 %erﬁgf-' $lmet YIUFB&XI[ - |
yl, 1-pentyl, "2-nmethyl -| uty
By -br e like,

As used hereinbefore or hereinafter, the notation Cs_scycloalkyl defines a
saturated, cyclic hydrocarbon radical having from 3 to 7 carbon atoms, such as
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and cycloheptyl. Preferably
Csscycloalkyl represents cyclopropyl.

For therapeutic use, salts of the compounds of formula (I) are those wherein the
counterion is pharmaceutically acceptable. However, salts of acids and bases which
are non-pharmaceutically acceptable may also find use, for example, in the preparation
or purification of a pharmaceutically acceptable compound. All salts, whether
pharmaceutically acceptable or not, are included within the ambit of the present

invention.

The pharmaceutically acceptable salts are defined to comprise the therapeutically
active non-toxic acid addition salt forms that the compounds according to formula (I)
are able to form. Said salts can be obtained by treating the base form of the compounds
according to formula (I) with appropriate acids, for example inorganic acids, for
example hydrohalic acid, in particular hydrochloric acid, hydrobromic acid, sulphuric
acid, nitric acid and phosphoric acid ; organic acids, for example acetic acid,
hydroxyacetic acid, propanoic acid, lactic acid, pyruvic acid, oxalic acid, malonic acid,
succinic acid, maleic acid, fumaric acid, malic acid, tartaric acid, citric acid,
methanesulfonic acid, ethanesulfonic acid, benzenesulfonic acid, p-toluenesulfonic

acid, cyclamic acid, salicylic acid, p-aminosalicylic acid and pamoic acid.
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As used herei nbefore or hereinafter, the notation
C3_7Cycl oal kyl defines a saturated, cyclic hydrocarbon

wo 208aad47havi ng from 3 to 7 carbon atons, SuchP@BEP2008/052766

cycl opropyl, cyclobutyl, cyck8pentyl, cyclohexyl and
cycloheptyl. Preferably C3- 7cyc|oalky| represents
cycl opropyl. For therapeutic use, salts of the
compounds of fornula (1) are those wherein the

countCeni@scly Saif Aeidwake Gotiscah by caneepd abd ehe fHVRYEform by
ases whi ch are

%%%&%W§§W§%%%PP%QPW§ ceptable may al so find use, for
eanhg 'cO rﬁ% a@éo‘?%gt%% thul O%wnk%hlﬁglta 19& éﬁ‘{)toﬂs may also be

pharnaceu ¢4 y acce
Wh@‘fqli@ ik sharnibeppuishily agfineaiondbkie base S@Btforr@ﬁléf treatment with

ﬁﬂoﬁﬁ% oWdnfd a[hdtlﬁ@rgﬁl’i'i@ ibhseQf Athi?opPlra?eg&l% sdltnf()?rﬁﬁ b@fﬁ rlse for

T e phar maceut i cal ccC e, salts ef i ned

@6%91165@6 taﬁlénoc%‘éPé Jfhe @i}ﬁthye aed pyith ﬂ%ﬂm@a&?@ satp.dn particular

?ﬂﬁuﬁli, mﬁulﬁ)ﬁj fotdsofufs nﬁdgﬁésfuﬁrh%n@ gﬁlIbtdmﬂﬂMts 2000 mﬁiikl)ﬂl@gdtﬁc bases, ¢.g.
r r e to fo al n : .

Sf5 @) pnfi it B BBl SR e SER 88t amino acias.for

asgopldiangnine afidfysinca (1) with appropriate acids, for

exanpl e i norgani c acids, for exanple hydrohalic acid,

in p&ionverstlsrsaityhse s#lt frme carcbeicorpdehivtaiie dregapid, forms by

L RRGE WethaGiafproptikkiagigaci d and phosphoric acid ;
organic acids, for exanple acetic acid, hydroxyacetic

aci d,Thp ﬁ)ﬁm{a@e&w@ny decch@blel a’élcﬁé‘ddﬂior%[t%ﬂrﬁ?s (ﬁtth@cornpounds of

s 07 i the PR heBRpcop ST Pehuson JPRps 1l 08 Fpfbounds
o fdramués{).f oni ¢ aci d, et hanesul foni c acid,

benzenesul foni c acidt p-tol uenesul fonic aci d, cyclamc
aci d,The &drincspllvage eqpnptisep therso henisadditeopl foomaes welhagithe

@ﬁﬁ%ﬁa@eﬂ%aﬁ QoL %’B%eéa)fs ﬁl%iréé)f E\?l'ugh Rl ctonf AN cﬁf}ﬂnﬁﬁa (I are able

onvert ed free base formb eatmrent wth
A HBpriaw %a%éuc SPheeng B‘Elfhf%méé@oer gihygrates, ?lé?hﬂl?tﬁs and the

(iky. contai ning acidic protons nmay al so be

It will be appreciated that some of the compounds of formula (I) and their salts
and solvates may contain one or more centers of chirality and exist as stereochemically

isomeric forms.

The term “stereochemically isomeric forms” as used hereinbefore defines all the
possible isomeric forms that the compounds of formula (I) may possess. Unless
otherwise mentioned or indicated, the chemical designation of compounds denotes the
mixture of all possible stereochemically isomeric forms, said mixtures containing all
diastereomers and enantiomers of the basic molecular structure. But the invention also
embraces each of the individual isomeric forms of formula (I) and their salts or
solvates, substantially free, i.e. associated with less than 10%, preferably less than 5%,
in particular less than 2% and most preferably less than 1% of the other isomers. Thus,
when a compound of formula (I) is for instance specified as (R), this means that the

compound is substantially free of the (S) isomer.

In particular, stereogenic centers may have the R- or S-configuration; substituents
on bivalent cyclic (partially) saturated radicals may have either the cis- or

trans-configuration.
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converted into their therapeutically active non-toxic
base salt forns by treatnent with appropriate organic

wa@emsilomrgani ¢ bases. Appropriate base salt f OPEBEP2008/052766

conprise, for exanple, the amfbniumsalts, the

al kaline and earth al kaline netal salts, in particular
[ithium sodium potassium nmagnesi um and cal ci um
salts, salts with organic bases, e.g. the benzat hi ne,

JV- meb hiydvinig-OA 8 @afiic e atultydohaeitivas sahdnsowoatdte g@hicsceitdcts o f
i.ni ne and

mno aci.ds, for exanple ar | ysine. . .
EBRO8 BN R can fhyriiEIRe Brbaf h ESmBN SE BT essrinionis
tbegifaddbasadiod Gabnisgdly-Preleasemmntconutch tathe dppesoprindted chiral

. T . ' : L '
4. g SR RE TRREL EA o gRARGPLAR: Soih S bhic aBter s
pirEeaed esin pekattva desaripéass (R Bk dRapI b vdwre RY éy ahwapt specified as
tierckoamewsster &d [frormyliddifdids cehftes WA McSAhéahality and [R*,5%]
conpri ses. the. so ve@té addFtl on f rn$F agoa\(well a t&e al

fescettere W@!kse itap e SAmpLe. by dpyest-pimbered fral center
dotheaongeued hisamnitafighjatian endibleactandfenter isEX ahpstergo dbscriptor
Suc ol.v i bl f Qr.ns 2. g. i eSs,. .
e T S
poivsityofubstitecrs ompbeaysmadtrié oarhon aton in thadng ktam baving the lowest
fi‘ﬁl% Iﬁlﬁl_b\éﬁt@érgﬂpa,‘ﬁl}? 91%2& [h BB PhosH ne?f‘%ﬁé‘hl%ﬁﬁ Rhe determined by
chirality and exist as stereochemcally |songr| C )
sy g syplean. tlde posisipr pEhe hashcstarioyity sWwliucat qrothggthep asymmetric
;¢§1Q>Gn tat@{r]le %Iﬂt:hﬁﬁ‘i(ﬁg @yﬂ@hi(g:ﬁo n|fatérhetll POROIIS ab@BABE kCFormula

a e conpaunds .0 or . 0SSEsSS. .

BT st G ttemosORRR Rt i ot et D B e rom i
desérgimatei 6n”,0f it Goopthendsic dekof ¢ héw pland detemadiedalyl the ring
ﬁ?sct ﬁlb&e‘ ,tl? ?tqg SH iy ociﬁ%rl sYde' ot Ak Elgﬁé@eterﬁﬁhgi by the ring

xt'ures "contai ning a
System.

Whenever used hereinafter, the term "compounds of formula (I)" or any
subgroup thereof, is meant to also include their stereochemically isomeric forms, their
pharmaceutically acceptable salts and their solvates. Of special interest are those

compounds of formula (I) which are stereochemically pure.

In the framework of this application, an element, in particular when mentioned in
relation to a compound according to formula (I), comprises all isotopes and isotopic
mixtures of this element, either naturally occurring or synthetically produced, either
with natural abundance or in an isotopically enriched form. In particular, when
hydrogen is mentioned, it is understood to refer to 'H, *H, *H or mixtures thereof ;
when carbon is mentioned, it is understood to refer to ''C, *C, *C, *C or mixtures
thereof ; when nitrogen is mentioned, it is understood to refer to N, "N, PN or
mixtures thereof ; when oxygen is mentioned, it is understood to refer to 140, 0, '°0,
170, "0 or mixtures thereof ; and when fluor is mentioned, it is understood to refer to
'5F, °F or mixtures thereof. The compounds according to the invention therefore also
comprise compounds with one or more isotopes of one or more element, and mixtures
thereof, including radioactive compounds, also called radiolabelled compounds,
wherein one or more non-radioactive atoms has been replaced by one of its radioactive
isotopes. In particular, the radioactive atom is selected from the group of hydrogen,

carbon, nitrogen, sulfur, oxygen and halogen. Preferably, the radioactive atom is
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di astereoners and enanti oners of the basic nol ecul ar
structure. But the invention al so enbraces each of the

wo pasaodaal i someric fornms of formula (1) and PEEEP2008/052766

salts or solvates, substantially free, i.e. associated
with less than 10% preferably less than 5% in

particul ar |l ess than 2% and nost preferably | ess than

1% of the other isomers. Thus, when a conpound of

fseleend ﬁro(ﬂ the igBoupwf hiydlgamcartdpead haleded sin(fa)ticuldi] the radioactive

ound [ SM s@ nmjamiyufre Bf, t7 77
CEOIR g plrertd FoBPY RO oF 1Y 6 obgerh ¢ eorh o Ry Br Brand
RzBre PréferaBly, dre ISdlomtfvngwt@el 1@ n@lecsicxbﬁbmtthe gtoaap@rﬁ H "'C and "°F.
bi val ent cyclic (partially) saturated radicals may
have éVhdnerertused Berginbeforg prdipscinafier itlpd ﬁdqstlbwntsm\hﬁ fgjected

% ﬁ@%ﬂ@éﬁhf*’d’& oPQﬁytedﬁdeﬁﬂﬁonmgrboﬁé@ﬂe hRLRRAASN &Ko intended
nters E)O ute Conflguratlon are present in

&’ &ﬁﬁnwé % descriptor is assigned (based on
Cahn- I ngol d- Prelog sequence rule) to the
| owest - nunbered chiral center, the reference center.

h
e, MBS Bl, BRI P o
jbm?nqwmmmeCQ&HmskaMays speC|f|ed as the reference

center and [R*, R*] indicates centers with the sane
chirality and [i ? *, >* ] indicates centers of

unlike chirality. For exanple, if the |owest-nunbered

éﬁ@@%@igégﬂéﬁxﬂﬁl¥he conpound has an S configuration

and t second ente tereo desc tor

Soul o 198 SEpaRrage sling Ty Ry 17 o S EGRET bipteRfing an

urigtenedidtér of foosiitai (Ol whicrdidn & Ihplghmﬁsi a pntabkel Itaying group, such as for
.t h - at

%%fﬂé Pﬁg\'ﬁ(né’)‘?ﬁ- 81 'E"Etb%rﬁo Srfi‘c[ nﬁw%'hk@ Stk :En{tél%led ot

gfq)rmg; (IfTpy a@ch)édlng'to Bgeg:rupn (Sﬁhqme (lae The aiﬁlc‘p([)laﬁﬁ@l be perforrned mna

Q‘élft?ﬁﬂé"}ea@t%tpﬂleﬂ REIVEANGL YS! BFtxabiifie, Rﬁl%b@hb%tﬁ’efneto? Gcetonitrile, in
ghest rlorlg% substi tuent on the gther as nne ric

é%ﬁwswna? Bht PHtaPlsebass. nYCs s A mxpmpler G&P: 88 H
cldisgeomdsthaletie uiderteerinal mﬂdalo(nls Such 8| fr lex@mple ﬁdaang the

Ega?cgpté ﬁgétgfget %Fn@fagnlgg & ISOQId 1(1)11r er 1&8&%\56' 1Irr% ﬁ%lon ?or llg minutes.
The reaction described in Reaction Scheme (1) can also be performed in a

suitable reaction-inert solvent, such as, for example, 1,4-dioxane, in the presence of a

suitable base, such as, for example, KsPOy, a suitable catalyst, such as a Pd-complex

catalyst such as, for example, Bu under thermal conditions such as, for

example, heating the reaction mixture for example at 80 °C for 12 hours.

In reaction scheme (1), all variables are defined as in formula (I).
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denom nated "a", if it is on the sane side of the nean
pl ane determ ned by the ring system or "b", if it is
wo@eoshe740d her si de of the mean pl ane det er m neRCHEP100&052766
ring system Wenever used het®inafter, the term
"conmpounds of formula (I1)" or any subgroup thereof, is
meant to also include their stereochemically isoneric
fornms, their pharnaceutically acceptable salts and
their solvates. O specRaktiomBeicgst(1are those
conmpounds of fornula (1) which are stereochem cally
pure. In the framewskRyof this application, an
el enent, in particu enNentioned in relation to a
conpoundqﬁccordlng to formuwa (1), conprises all o

i SO nd R§otop|c nthureq”@f this eIenenN\\elther R,
natural|y currlng or synthet|ca|1y produced, heN”

with 0 abundance or in an isotopif y e r

form 'In partlcular when hydrogen is ng dned) it is
understooqyfo refer to 1H 2H, 3H or m xturé¢s er qpf ;
when carbon is nentioned, it is understoodr,0 refer to
1 1C, 12C, 13C, 14C or m xtures thereof; when nitrogen
is nmentioned, it is understood to refer to 13N, 14N,
15N or m xtures thereof; when oxygen is nentioned, it
IEpeisekat pecbduge sefer to 140 , 150 160, 170, 180 or
m xtures thereof ; and when fluor is nentioned, it is

rheiosh @O6F fomiile (B rwHedeid &Ereﬂ&%n@rclﬂlkywwgtlthﬁﬁrvaﬂf fluoro, said

e .compounds a 0 e invention theref
L R SRR Bt UG GG Sformu
(Qhe) oan boprepabe e ndactisga compownded fotmarle df whieretd Reliapgesents

élﬁgﬁsg‘béftﬁ w3 '&H&Hﬂ%%oxﬁ' SR c%%ﬂo‘ﬁﬂd B@iggg ‘P%ﬁ?s%ht%ﬁ by formula (1-b),

I n“one”’or nore
rm%h qo@)éﬁqblueémﬁ@@t@lg)@geehwaas fcu@xa@alec(d@thyxwénmgbtlkfpret@ﬂuorlde

I[oAlgaggmwbgao Tﬂéereééféh?gf b p@rf&h&mm 8 s§@ib¢&ieﬁ&1&{ 8% solvent,

0] Itro
@fgaw&ﬁ%? é@éw OBt %c%r/ Rl rcla %%&?@Rﬁéatafeowph as, for
|esaﬁb1e;:zt ethpleradife trivgzigy foip -k °Qye B09E [Muris@fdreradp 0.5 to 12
@Shggen. In particular, the radioactive

In Reaction Scheme (2), all variables are defined as in formula (I).

Reaction Scheme (2)

0
N 0] Na R
X ~Ry N/ !
B P
@Q - - OWQN
(1-b) F-L (I-a)

Experimental procedure 3

Compounds of formula (I) wherein R, represents fluoro, said compounds being
represented by formula (I-¢), can be prepared by reacting an intermediate of formula
(IV) with a suitable fluorinating agent such as for example (diethylamino)sulfur
trifluoride. The reaction can be performed in a suitable reaction-inert solvent, such as

for example dichloromethane, under a moderately low temperature such as, for
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i sotope is selected fromthe group of 3H 1 1C, 18F,
1221, 1231, 1251, 131 1, 75Br, 76Br, 77Br and 82Br.

woe@Baorald y, the radioactive isotope is sel ectBdi/EPINS/052766

the group of 3H, 1 1C and 18Fl3 Whenever used

herei nbefore or hereinafter that substituents can be

sel ected each independently out of a list of

definitions, all possible conmbinations are intended

\wRaraplepd Rnleedire ahddinddfesi-lTREC tb B0 € riariag foreanAPKINISto 12

%§ formula (1) can be prepared according to the bel ow
rimental procedures 1 to 4. Experinental procedure

t ﬁ%&ct%ﬁ'@@&@g gsc)a&l? Oh:#Hng a%é)défﬁ{ H‘é% gh %:I’Aﬁpfoém be

pr epar e ting an interned a la (11)

wherein Y represents a guitigPkedgadhng group, such as
for exanple F3C- S(=0) 2-O or halo, e.g. brono and the
like, winh anyintermediate of fornula (111) accogdi ng®

to Reacti Neﬂ% (1). The reaction can be perfor N/R1
i poa_suitablle jjeaction-inert solvent, such_as, for |

e ol oxyet hane or acetonitgjle, @ N
presente of a suitable base, such as, for @ )

CS2CQ N, NdV1 sopr opy! et hyl ani ne, under thery
conditions such as, for exanple, heating the reaction

m xture for exanple at 150 OC under m crowave

irradiation for 15 mnutes. The reaction described in
ReaetimemnaSebesrrd 4) can al so be perforned in a

suitabl e reaction- inert solvent, such as, for

©oaimpluads df, fdrrmlillaXBreherdim R heprpyeasdncelkoloxg sshstitabd @ith fluoro,

X h ' | t t
L% DBty B 50 Tl A o
clorh bie prepasddty hysirogeostingamipicemediettoif figntuie(X¥1dacadcording to
'ﬁeﬁ&t%fneSc{{lgﬁle gﬁa MG eilioRRa be B%orﬁ%dgﬁ YisSitabldsd] l@éﬁ;ﬁt Sulh'as for

schene (1), varlablloes are defined as in fornula
(ef(§m]:d§ AB1d c‘@hogége%th@ggl, in the presence of a suitable catalyst, such as for

example palladium on activated carbon, and a suitable base, such as for example

tricthylamine. In reaction scheme (4), all variables are defined as in formula (I).

Reaction Scheme (4)

N 0 0
S R
h | N7 N _R,
Z - | N
N N
halo ©>©
R'Z Rl (I-d)
(XIV) 2

The compounds of formula (I) and some of the intermediates in the present in-
vention may contain an asymmetric carbon atom. Pure stereochemically isomeric
forms of said compounds and said intermediates can be obtained by the application of
art-known procedures. For example, diasterecoisomers can be separated by physical
methods such as selective crystallization or chromatographic techniques, e.g. counter
current distribution, chiral liquid chromatography and the like methods. Enantiomers
can be obtained from racemic mixtures by first converting said racemic mixtures with

suitable resolving agents such as, for example, chiral acids, to mixtures of
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Experi mental procedure 2 Conpounds of formula (1)
wherein R2 represents G _4al kyl substituted with

wo bawenar47sai d C _4al kyl being represented by LremaPmas/a52766

conmpounds being represented b{Afornula (1-a), can be
prepared by reacting a conpound of fornula (1) wherein
R2 represents C _4al kyl substituted with hydroxyl,

sai d conmpound being represented by formula (l1-b), with
AiBttrdonidre shltsior déongiounds; alganihysidelhy apafating examik@res of

R L R R R e S
ichemategrhplentechisiquds, ag. fiqrid elvanptaeraihyhuind tlongtchaebods; and
lﬂﬁ@ﬁ% F&ém%ﬁﬂ?gr s%deéegatla%w (ﬁa%‘f@?@(ﬁﬁérﬁ %ﬁ? ?f; gbng@utngg %60 t

exa . a tenperature ranging ] ) 8
GOFPIPgNYise caguippces. oPwe sigrepohqipigally, ispmeiRe s srrydteeife
OBlaincdl frony &fd B¢ gsredtiRntlefliyniesinase fotmb of fHé'agpl(obﬁate
Reacti on Schene.. 2%]@Ex.p%| nment alggﬁroc.edure. Conpounds
SHCERIA PR ﬁafw% fepfakoProxisied dh the Ipepsnys reagtigns occur
cnaepeudscalei ng represented by fornmula (l1-c), can be

prepared by reacting an internediate of formula (IV)
wi t h Am digimasibt enahherarfispperatng thgemntisehc dsmnfsar texamyloands of

(fgﬂ.rlj?i%? m gﬁﬁl DRdrdlifats k1)1?\[0'1\];35 q@tﬁlmﬂorﬁﬁg%faggf bi 8FF %S;\ﬁaceﬁ Eritical

per. n a suitable reaction-iner! vent,

dduif hehremaiesraphyi ie prdicalsetvinae chipditioganygtaseat el y | ow
tenperature such as, forexanple, a tenperature ranging

f r om SPECHE thongmedaty A yarige f%%z%m% we gy gompotnds dnd
ey 5. cohfindreially hodilablehe Meay( &) pregdred ¥@btdidd ®@Sarfk®wn procedures.
defined as in forrmula (I). Reaction Schene (3)

Experi mental procedure 4

The intermediates can also be prepared according to the below Experimental
procedures 5 to 13.

Experimental procedure 5

Intermediates of formula (IT) wherein Y represents halo, said intermediates being
represented by formula (II-a), can be prepared by reacting an intermediate of formula
(V) with a suitable halogenating agent such as, for example, P(=0)Br3 according to
Reaction Scheme (5). The reaction can be performed in a suitable reaction-inert
solvent such as, for example, DMF, at a moderately elevated temperature such as, for

example, 110 °C. In Reaction Scheme (5), all variables are defined as in formula (I).

Reaction Scheme (5)

"halogenating agent”
N » | N
V) (I-a)

Experimental procedure 6

Intermediates of formula (II) wherein Y represents F:C-S(=0),-O-, said intermediates

being represented by formula (II-b), can be prepared by reacting an intermediate of



10

15

20

25

Compounds of fornula (1) wherein R represents
C _4dal kyl oxy substituted with fluoro, said R being

wo epsasan ed by R 2 and sai d conpounds being PCT/EP2008/052766

represented by fornula (1d),-tan be prepared by
hydrogenating an internediate of formula (XV),
according to Reaction Schene (4). The reaction can be
performed in a suitable solvent, such as for exanple
dsrnalle OMpdvith &iffic aniidmale ¢hlso i:etlleti hﬁﬂ@foﬁ&&mﬁ%u%nﬁ anhydride)

ke 0 S RELTtRen ok ThevSlor6 RIS TR Mot
emﬁphﬂéldﬂr Somehyha:hian,efor meréachcphmomﬁena 1(1 ,ﬂ)e pradehce of a

ﬁl‘ﬁdb?@t%g ﬁ'él_lﬁasdf‘d:g ﬁ%%ﬂg%spﬁ {lé) o, POQV {el-r;peraﬁg‘@gﬁéhoﬁ ¥or example,
e G- é@%‘?ﬁ@ﬁl sghemei(f), el éarpﬂé%%@ Pfﬁp%tlm o (1).

contain an asymmetric carbon gtom gure
stereochenical | y i sonmert&<! id conpounds and

said internpdiates can be ot abned by the application

of artNkno procedur es. “Bor &Exanpl e, di astﬁ\em oner

can be s a;t/ng1 by ph% & néfhods such as 5, ecnive
crystal likatilon or chromatographic techni &ug ; Jag

count eHOcurfent distribution, chiral |igec ©
chr omat ogr ap&y and the |ike nethods. Enantioners ca}
be obt ai ned omracem c mxtures by first converti ng
said racemc mxtures with suitable resolving agents
such as, for exanple, chiral acids, to m xtures

f dLASLSE [dufe $al ts or corrpounds then physically
S‘Egar‘m‘l—r‘rg&g%%_mxt ures of diastereomeric salts or
GRERAMMISS &yfonflﬁlﬁ (9?( @dmﬂ)eepreﬁeﬁb@ﬁ§ hM ‘T(lnﬁ&fﬂ %Ydd%lehﬁt%ﬂ)ﬂl flicting an

or chrorratg raphi ¢ _techniques,

AMeERRgicig P ula (Y1) weth a; ngahl‘%{qarggg forarﬁghy ethsr-clpavage, such as,
GenasRipld) NaBx, dc@cﬁ@lﬁg aé Readdion SHcREBO (B! Mhe $&dctibn ﬁfay be

di t :
SEAPEREE b SPGHehTo Ry Bineh mEly HED o Ppnt ik
feropargthee spak es, Soereophe e &l In restoe sctenfabisllofariables are
ARRLAP. s&ﬁ‘tfﬁﬂlf‘% ﬁg‘mdl ates and starting materials,

provi I nterveni ng reacti ons occur
Reaction Scheme (7)

N 0 N O

X R NaOH X ~R,
) - )

\O = HO L
(V) V)

Experimental procedure §

Intermediates of Formula (VI) can be prepared by art-known procedures by reacting
commercially available 4-methoxy-2-oxo0-1,2-dihydro-pyridine-3-carbonitrile with an
alkylating agent of formula (VII), wherein Z represents a suitable leaving group, such
as for example halo, e.g. bromo and the like, according to Reaction Scheme (8). An
example of an alkylating agent of formula (VII) is for example
cyclopropylmethylbromide. The reaction can be performed in an inert solvent such as,
for example, acetonitrile, using a suitable base such as, for example, K,COs, and,

optionally an iodine salt such as for example KI, at a moderately high temperature such
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separating the enantioneric forns of the conpounds of
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chromat ogr aphy or SCF (Super- Britical Fluid)
chromat ography, in particular using a chiral
stationary phase. Sone of the internedi ates and
starting materials are known conmpounds and may be
@oorECingl1¢, V126vai abdacti@r scidyic (®), pit epabed aacddindt ng it Hrmula
S{)t-known procedures. The internedi ates can al so be
epared according to the bel ow Experi nent al
procedures 5 to 13. ExpgL {1&;5@|en%'§2edure 5
I nt ermedi ates of fornmul Th Y represents

hal o, sai intlermedi ates beiRg represen_t,\e}ci byOf or mul a

(Ir-a), c b epared bynsigacting an inte Bdi atfe of
formula (V) W &m—&abl—e—fr&l—ogeﬁah ng age such

as, for ex 7 P(=O Br3 according to Reggt™efr Schene
(5). The reaction can be perforned in a suitab
reaction-inert solvent such as, for exanple, , at a

noderately el evated tenperature such as, for exanple,
110 OC. In Reaction Schene (5), all variables are

‘%;Fﬂrﬁgnﬁ@rjo&dﬁ%@“' a (I). Reaction Schene (5)

' t" halo" (V) I-a) Experinental

PhCARALUEs & hth@h TR @h 88 pRipat@tcBrdiddibn WRI&iperine
represents, F3C—e§( =0Q)2- O, sai 05 i Nt er nedi at es bei ngo i
MéFResE s it EeA iR Tarpulp (B3] whgieiget pivEgsante ¢ spyjable protecting
rgept fon theaiitrogthkdi® df @biperline detivaiveuchab Fortakiiblicaert-
i)ﬁ%%a:r %}yq,aeltﬁooxy%grlbloqu, ‘tt)ernlz{dlo%lgalg‘t?otngﬁ %eerslzu3!1 fagcril In{:ethyl , according to
Reaction Scheme (9) applying art-known procedures. For example, when X represents
benzyl, then the deprotection reaction may be performed in a suitable solvent, such as
for example an alcohol, e.g. methanol, and 1,4 cyclohexadiene, in the presence of a
suitable catalyst, such as for example palladium on charcoal, at a moderately high
temperature such as, for example, 100 °C. For example, when X represents an ester,
the deprotection reaction can be performed by reaction with a suitable acid, such as for
example hydrochloric acid, in a suitable solvent, such as for example dioxane. In

reaction scheme (9), all variables are defined as in formula (I).

Reaction Scheme (9)

R, R,
(v (1)

Experimental procedure 10

Intermediates of formula (II) wherein R, represents fluoro or C;4alkyl substituted with
fluoro, said R, being represented by —L;-F wherein L; represents C;4alkyl or a covalent
bond, and said intermediates being represented by formula (I11-a), can be prepared by
art-known procedures by reacting an intermediate of formula (IX) wherein X is a

suitable protecting group for the nitrogen atom of a piperidine moiety, such as for
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according to Reaction Schenme (6). The reaction may be
performed in a suitable reaction- inert solvent such

wa@sgosfiars7exanpl e, di chl oromet hane, in the presPCEPINS/@52766

sui tabl e base such as, for exlﬂrpl e, pyridine, at a | ow
tenperature such as, for exanple, -78 OC. In reaction
schene (6), all variables are defined as in fornula
(I). Reaction Schene (6) (V) (Il-b) Experinental

&kmplduﬁe-bﬁtokmaensd@qieﬂto&@caﬁboxfﬂ) rbmkyao@é)arbmm benzyl and methyl,
ared ar.t knovvn Wr es

a
P b B hard B S R0 MRl oL AR AP B siftuorice
f[6ASrré$OW3I-Q§t Ok resoltmguage Intsooidiagsof ﬂounuleXX&pd;@rdmg@—Reactlon
e 0
per?{*é’@% skt (B S O 3o pElorml tFin AAERLIB Rl B
walvent, sichas s examnieydidilepemetwpe ruder @n@d@rﬁteaslow fgmperature
@ﬁ@}ml ﬁ)r e;%lp@Cat cFR@elrh gSﬁbﬁrrag(O@)to 3@I°t dﬁﬁﬁ%f&' &8mple
ined as in ornula‘gé? eact| E %f d
oot S i T bl o et £ Sl nstorme
lao¢aring t¢ Rbactmaﬁcbm@(npafep dbyn ar mtérmdmemfcfmeﬁm:i €3l-a) by
PApRAGH) DB BSFBI BB Frsocnn mosafes pyd o o
wikathplarihesk kg $catbicdh gn @g)@rimeotfal procedurad heticinabovih eingbartign scheme
ﬁgr 2P MBI a?éé&éfﬁ{%h%s LeRYNG @ oup, such as for

g. brono and the Iike, according to

Reactl on Schems (8). Arcexad@ct (An al kyl ati ng agent
of formula (M1) is for exanple

cyc 6PY. 0p mekhyl brom de. , 8, reactien can be
per ed i an i néa soI suchNas

HO~Ls
(IX) (X) (Ill-a)

Experimental procedure 11

Intermediates of formula (IIT) wherein R, represents C;4alkyloxy substituted with
fluoro, said C;4alkyloxy being represented by formula Q, said R, being represented by
—Q-F, and said intermediates being represented by formula (III-b), can be prepared by
art-known procedures by reacting a hydroxyl-substituted intermediate of formula (XTI)
wherein X is a suitable protecting group for the nitrogen atom of a piperidine moiety,
such as for example tert-butoxycarbonyl, ethoxycarbonyl, benzyloxycarbonyl, benzyl
and methyl, with a suitable fluorinating agent such as (diethylamino)sulfur trifluoride
[CAS: 38078-09-0], resulting in an intermediate of formula (XII) according to Reaction
Scheme (11) step (a). The reaction can be performed in a suitable reaction-inert
solvent, such as, for example, dichloromethane, under a moderately low temperature
such as, for example, a temperature ranging from —78 °C to 30 °C during for example
0.5 to 12 hours. The intermediate of formula (XII) can then be transformed according
to Reaction Scheme (11) step (b) in an intermediate of formula (III-b) by deprotection
of the piperidine nitrogen applying art-known procedures, such as for example those
described in experimental procedure 9 hereinabove. In reaction scheme (11), all

variables are defined as in formula (I).
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for exanple, acetonitrile, using a suitable base such
as, for exanple, K2CO3, and, optionally an iodine salt

WG bok/16%79 Or exanple K, at a noderately high PCT/EP2008/052766

t enper at ure suchas, for exanpl®; 120 OC. In reaction
schene (8), all varlables are defined as in formul a
(I')- Reaction Schene (8) Experinental procedure 9
Intermediates of fornmula (111) can be prepared by
deprotection of the pi peaétébnSheint(0OeEN in an
internediate of formula (VII1) wherein X represents a

abt e protgcting group fe he |1xogen at org a
. @ Ner i Vatﬁg e, sucxarrpl &) H
t er t Ut oxycar bonyt—etmoxycarbony benrzytoe»ycarbon

benzyjo-and net hyl accordlngpt@ Reacti on Schene £99
appl ying art-known procedures. exanpl e, when X
represenf%”benzyl then the depr Bction reaction nﬁULb)
be perforned in a suitable solvent, such as for

exanpl e an al cohol, e.g. nethanol, and 1,4

cycl ghexadi ene, in the presence of a suitable
éé@@ﬂ@@kliﬂ%ﬁigﬁigor exanpl e pal | adi um on char coal

Ly hi tenperature suc or ex le,.
Tostottegt Bitgi B0 WEERTE el Siid Blehe Ry Beine
dqpt@m&ﬂmwdbnnmacE%ahcmahepmpmedbymanﬂn@ynnmaﬁmﬁﬂmBofﬁnmmb

gﬁd@) \Qhesrgllnt)@ p.J L@tlgblg g VeE}gag?O{IPo ﬁor %%L& nr%%%?qlp%érﬁime

N a Sul
dcdstanaich g fm@a@mpbﬁe%@nmca(rbt)nyl eﬂthlowaa*rbamrle@naﬂe xycarbonyl,

@%ﬁi}n &Rld f"h%tﬂy'l‘ Wit Mlﬁbfel rkducﬁ?ga&gehp @uépﬁqmee)(a%)ple lithium

per | nme procedure I.ntermedi ates _of formila
@iqrm)n%gx@m gecpicyp ge@el?ﬁag ig1) dehicanedi 2)o Thedepgpion may be
puiBimdduhacdutbilb séiverar Such 3gifst dRalpicngrdbgrofeanf £d Myderately
[ ein Li re reseg% %6% ~4al kyl or a coval ent
e

-Li - E wher
ggﬁ&?m%ﬁ%u§§W8hﬁ%€% HEaP bei ng represented by
Qi ke 2), SR0RBIR EEMELA in formula (1),

Reaction Scheme (12)

©z© S

(IX-a)

(X1

Experimental procedure 13

Intermediates of formula (XIV) can be prepared by reacting an intermediate of formula
(XV) with fluoroC, 4alkyl-4-toluene sulfonate according to Reaction Scheme (13). The
reaction can be performed in a suitable solvent, such as for example DME, and in the

presence of NaH.

In reaction scheme (13), all variables are defined as in formula (I) and R’; is defined as

hereinabove.
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art-known procedures by reacting an internedi ate of
formula (I X) wherein X is a suitable protecting group

wo e0ostibE7Nni t rogen at om of a pi Feri di ne noi ety, PEGUEP208%052766

forexanpl e tert-butoxycarbonyl9 - et hoxycar bonyl ,

benzyl oxycar bonyl, benzyl and nethyl, with a suitable
fluorinating agent such as for exanple

(di ethyl am no)sul fur trifluoride [CAS: 38078-09-0],
resulting in an internpdagion Sthefne il a (X) according
to Reaction Schenme (10) step (a). The reaction may be
performed N uitaple reaction- inert solvent, suchg
as, for exa

i chl or omet hane, under a noder digly _R,
| ow eratur ch_as, for exanple,, a tenperature N
ran ffro OC to 30 OC during for e l e %;I[i;
Ial rsy<Jhe resulting internedi ate of f
can theqObe transforned according to Re 1on nme
(10) step (b),..jn an internediate of foﬁ%EIdQ'lll-a) XIV)
by deprotect#gy)of t he pi peridine nitrogen applying

art-known procedures, such as for exanple those
descri bed in experinental procedure 9 herei nabove. In

AL i Ll 28 5 58 S8
Bl peciicmiilalk? prodelethus. eTHetefbor, @remerckicat mscmfonfabyonnglages to a
Qb#ﬁg?ppggﬁhﬂh@kffpresents Chal ky | oxy substituted

W

uoro, said C _4al kyl oxy bei ng represented by
formul a C;h§aidCR bei ng represented by -QF, and said

i nt er medi at RﬁzRepresented by formula (Il11-b),
: argp by art-known procedures by reacting a
bRt ed internediate of formula (XI)

nitRQgen

exanpl e Pert-butoxycarbonyl, et hoxycar bonyl ,

benzyl oxycar b@hyl , benzyl and nethyl, with a suitable
fluorinating agent such as (diethylam no)sul fur
triflintduidig@any stereochemically isomeric form thereof, wherein

atom of a piperidine noiety, such as for

R, is Cssalkyl, in particular 1-butyl; or C;_salkyl substituted with C;_;cycloalkyl,
in particular cyclopropylmethyl;
Rz is hydrogen or halo; in particular hydrogen, fluoro or chloro;

or a pharmaceutically acceptable salt thercof or a solvate thereof.

An embodiment of the present invention are those compounds of formula (I")
wherein R; 18 Cyalkyl, in particular Cysalkyl, such as for example 1-butyl, 2-methyl-
1-propyl, 3-methyl-1-butyl; in particular 1-butyl.

An embodiment of the present invention are those compounds of formula (I’)
wherein R; 18 C;_zalkyl substituted with Csscycloalkyl, in particular cyclopropylmethyl
or 2-(cyclopropyl)-1-ethyl.

An interesting embodiment of the compounds of formula (I’) are those

compounds wherein Rj3 is hydrogen.

An interesting embodiment of the compounds of formula (I’) are those

compounds wherein Rj is halo, in particular chloro or fluoro.



[ CAS: 38078-09-0], resulting in an int

ermedi ate of

formula (XI1) according to Reaction Schenme ( 11) step

W@ 2008/1The9 r eacti on can be perfornmed in

a Ssui t abt'BEP2008/052766

reaction-inert solvent, such #%; for exanple,

di chl or onet hane,
such as, for exanple,
OC to 30 OC during for exanple 0.5 to

under a noderately |ow tenperature
a tenperature ranging from-78

12 hours. The

I nt er natinadr&stiaf chibodimaat OPUht ompouridi e fdrenulda @nsfrethoss

accordi .React |

ARSIV

n

8BS oo R hyd: e fupior

phlves.i di ne nitrogen applying art-known procedures,
such as for exanple those described in experinental

procedure 9 herei nabove.

hRbh&soAbEnde (1 nad f@lseﬂ.aﬁl‘pié)r nula (|
Schene (11) (XI) (XI1) |-b) Experine

In reaction schene ( 11),

al |
). Reacti on
tal procedure 12

I nternedi ates of formnula (iX) wher ei n
, said internmedi ates bei ng represented
(I X-a), can be prepared by reacting an

Li grRnyp exetésio for

by formul a

i nt er madiPeaD of

formula (XITT) wherepn X is a suitable

group for g@ghe 1l 2N om.of a piper
such as faqgr exanpl & te ?%B%?Bxycarbony
ben

2kl e redﬁcing agent, such 3§
['ithium al um n~um hydride, according t
Schene (12) HCrhe reaction may be perfa

protectin 7

i di ne noi et'y,
zyl and net hyl,
s for exanpl e,
0 Reaction
rmed in a

it Ll Lyt P Y £ “ NPy |
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at a noderately Ngw tgnperature such 3
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def i ned! oy mul Reacti on So
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lClIaIIyUI Ul ur art,
s, for exahPl e,

ari abl es are

S j, f ). heme (12)
Experi nment priocefur € 13
HO
Na 0 6.4
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HO
N ] 6.3
F | NN
o
S\g
HO
Nee T 6.0
NNy
o
QQ
HO

or a pharmaceutically acceptable salt thercof or a solvate thereof.
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Internmediates of formula (XIV) can be prepared by
reacting an internmediate of formula (XV) with

WO bawsnam@i9 4al kyl - 4-t ol uene sul f onat e accor di ngPCDEP2008/052766

Reaction Schene (13). The rea¢tion can be perforned in
a suitable solvent, such as for exanple DVE, and in
the presence of NaH In reaction schene (13), all

vari ables are defined as in formula (I) and R2 is

@afd d’&ﬁ:ﬁbo@ﬁdm fotriah OV pcdretmc) rbﬁd’ﬂecﬁ@d‘kﬁi&ﬂﬁeﬂaﬁeremabove for the

Rt o i ST St o S B Ve RS0 e o

fixduipket Af 3 herdimeftef ore, the present invention al so
relates to a compound of fornmula (F) (1') including

any stereochem cal”™ isonmeric form t her eof , vvher ein Ri

IS C46a|ky| in particular 1-butyl; or C| 3al kyl

subst g PEGCH vengign atsp aelatss kythe u%ofbaa?qmwnérof Yormula (1) or

&)\ 's@jgrr&m’ﬂhﬁﬂ%bhﬁdr Ihd?ﬁ?lllﬁaéwﬂérdf aeRedidanttat fr tﬂeﬁtlng or preventing, in
uoro or

t | hJ
DR Bttt S Bision S0k el Rl ing 2 tyfnap. thstatraent or
mk‘ﬁﬁilee‘ocﬁn oﬂuwhlehhmaifathKitor dicilithied pyebenturomvéristopneféoceof an

Itaﬂg’%tgr} %‘;’ﬂllf(fk{ﬂl@f qh'b &El)ar §§1§{)f(é;al stelr% ﬁ(ﬁll)lﬁf%ﬁ] '

2- nmet hyI 1 propyl 3- net hyl - 1 butyl; in particular
1-butyl. An enbodi nent of the present invention are

[STCXNY €§ ononE@Fa'(E' a%d(fgl)mﬁ’lﬁ" ﬁ"ﬁr@ b&ih ﬁo‘s‘nti@e afedtéerd

&@fé& ?H%Tish £ p{ﬁSeIg 1{1%63;16196 ﬁISB Lr@lfn}e ?oratl I&qrﬂmund Af formula (")

i nteresting eobodi nent of the conpounds of fornmula (F)

are thostx N/R1
N
R/\
3 R2

(1)
including any stereochemically isomeric form thereof, wherein
R; is Cysalkyl, or C,salkyl substituted with Cs_;cycloalkyl;
R, 1is hydrogen; hydroxyl; fluoro; C;_4alkyl substituted with hydroxyl; C;4alkyl
substituted with fluoro; or C; 4alkyloxy substituted with fluoro;
Rz is hydrogen or halo;
provided that if Rs is halo, then R; is hydroxyl;

or a pharmaceutically acceptable salt thercof or a solvate thereof.

An embodiment of the present invention are those compounds of formula (I'”)
wherein R; 18 Cyalkyl, in particular Cysalkyl, such as for example 1-butyl, 2-methyl-
1-propyl, 3-methyl-1-butyl; in particular 1-butyl.

An embodiment of the present invention are those compounds of formula (I'”)
wherein R; 18 C;_zalkyl substituted with Csscycloalkyl, in particular cyclopropylmethyl
or 2-(cyclopropyl)-1-ethyl.
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conpounds wherein R3 is hydrogen. An interesting
enbodi ment of the conpounds of fornula (F) are those

wa@eowpaemds wherein R3 is halo, in particul ar chCDEP2008/052766

fluoro. An interesting embodi m¥ht of the conpounds of
fornmula (F) are those conpounds wherein R is 1-butyl

or cyclopropylnethyl; R is hydrogen; fluoro or chloro.
Compounds of fornula (F) are for exanple or a

phar megesthbakmbyt delteptsdt tivemiidn drb @t torapounds of fiatn@la (1)

t hereof.. Sai d, conpounds. of , f or mul

95 T SRisc ST ER R TioBte b Bt &) o G RBRSE i
ibytegemedi at es of fornmula (1V) or (X\/) Reference is

al so made to Exanple Al 3 hereinafter. The present

i nventinoembgdinentelf sherresent rventinyeare fhase eemperndd obformula (1)
fo?, erE’én@vér sﬁﬁleadthI S%HQ%Q Hféréo'? &5 BRhtib R Helf‘@nbefore as embodiment,

%Ct Muqrﬂo @a«anﬁﬂy "etrﬁtr@rw{ﬂ? E&ﬁ%}n a4aélaﬂ dvbstigied with

aflub’ftfmiﬁbl LdlRdbudiubgtitdiunigin fluslee treat ment or
preve

ted f l[itate >
e ot ettt freGint B efordioe ARG bRt 8F e 0)
WGI wiRdevérpopablei anyl sabgraup deir¢af we mehtiostdereranpasohglaateorbodiment,
h f I =
S R Rl DA g AR
pﬁr Buerator Cnyadktlpansubisyiatedevish 840100 a conpound of

f or mulsh &hboditbntofi 'tﬁ@ﬁt‘é&gnﬂ thveitYonS4re FIRRE B&HF&ﬁids of formula (I"*)
i soneri.c for

t her eof e| n
e a@éﬂbﬂ%}ﬁ%ﬁ? (i %Egml?%%q b dlm% gherein Ry i
Hwdrogen; hydroxyl; fluoro; G _4al kyl substituted with
hydroxyl; G _4al kyl substituted with fluoro; or
G _4alAyéroydimaitstfithaprestnhinvihntidnume thos&Bompounys o fpemula (1)

QF, WiRnQver possible, any subgroup thereof as mentioned hereinbefore as embodiment,
wherein R; 18 C; 4alkyl substituted with hydroxyl, in particular wherein R; is methyl
substituted with hydroxyl.

An embodiment of the present invention are those compounds of formula (I'”)
or, whenever possible, any subgroup thercof as mentioned hereinbefore as embodiment,
wherein R; is C;4alkyl substituted with fluoro, in particular wherein R, is methyl
substituted with fluoro.

An embodiment of the present invention are those compounds of formula (I'”)
or, whenever possible, any subgroup thercof as mentioned hereinbefore as embodiment,
wherein R; 18 C; 4alkyloxy substituted with fluoro, in particular wherein R, is ethyloxy
substituted with fluoro.

An embodiment of the present invention are those compounds of formula (I'”)
or, whenever possible, any subgroup thercof as mentioned hereinbefore as embodiment,

wherein R; is hydroxyl.

The present invention also relates to the use of a compound of formula (I'”) or
any subgroup thereof for the manufacture of a medicament for treating or preventing, in

particular for treating, a condition in a mammal, including a human, the treatment or
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provided that if R3 is halo, then Ris hydroxyl; or a
phar maceutically acceptable salt thereof or a solvate

wo bmsaaf479 An enbodi nent of the present inventiPCI/BPI08/052766

t hose conpounds of fornula (123-wherein R is

C4_6al kyl, in particular C4_sal kyl, such as for
exanpl e 1-butyl, 2-nethyl- 1-propyl, 3-nethyl-
1-butyl; in particular 1-butyl. An enbodi ment of the

presetién ofMvEich iiSJa’ffe@]feﬁ cfrh’ﬁtﬁl@ta&d rnspohmd@r@ho duaton) efdct of an
el.n R ' . stitute .

B EG By kr ST st in BHFEH oL FTEY tece mppauiyor

2-(cyclopropyl)-I -ethyl.An enbodi nent of the present

i nvention are those conpounds of forrmula (I") or any

qihggﬁlgg&(,%yereof as nmentioned hereinbefore as

enbodi nen wherein R is hydrogen. An enbodi nent of

t he pregsespbiuBHrdQfcd@in8his MR&Ati6O Hﬂ%%ﬁ@% afio Jt&[dmbwators of
enever possi bl e, t her eof .as

s ogonis P er RseRa s g S Tk R e S REriE Podulators
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Slljk%%él]flt%: li%co%m Blglté tﬁleo &Qhos?errlc% (? Ll@l lb ’E( 1¥1 t%ey(P fc' 04 alillogtgrlc site

Vi nore. AN P hveEntd 8

i enbodi men presen
avithin hesevandngemaenhbrant ré¢momaf ﬁne (r¢cept0® rin thmErnaeneqa of glutarnate or

Qﬁsdgél)rg €of RBNRIURGI 8&?0 RRMF \(ﬁﬁhls AR et fn@fé@% the rnGluR2 response.

efore as enb ereln %
flihg spErpowrds roviggdcn) thig yn\seats@l% RHCPRBRF S tpﬁlaw rro% feptpt mGluR2

DRt faheiRabilisy thlikaERe dic 1@511041@& kfdueK Yecepioss ﬂotglllﬁteﬂate or
QQHR%I uoro. An enbodi nent Oaf[tF 21%{ | nvtg1 ¢ r
a FeanigtngtaRdas B eemn o the “%%GIE}PT- §Su a%ﬁ‘dﬁn invention
tréletee af a esmpemntliaonedinges dicnbedeot iavagioanboaicrsatmedicine, as well

%% @1 leﬁgf 3 g’o%;{;}&ﬁ%ﬁ%md?‘&ng@ﬁgl 6{1%108 for 5 B?Tr&;&g&ﬁﬁgl

i'fventi on  ar e ds o
cornp051t10n according to the 1nvent10n for the manufacture of a medicament for

treating or preventing, in particular treating, a condition in a mammal, including a
human, the treatment or prevention of which is affected or facilitated by the
neuromodulatory effect of allosteric modulators of mGIuR2, in particular positive
allosteric modulators thereof. The present invention also relates to a compound
according to the present invention or a pharmaceutical composition according to the
invention for use in the manufacture of a medicament for treating or preventing, in
particular treating, a condition in a mammal, including a human, the treatment or
prevention of which is affected or facilitated by the neuromodulatory effect of allosteric
modulators of mGluR2, in particular positive allosteric modulators thercof. The
present invention also relates to a compound according to the present invention or a
pharmaceutical composition according to the invention for treating or preventing, in
particular treating, a condition in a mammal, including a human, the treatment or
prevention of which is affected or facilitated by the neuromodulatory effect of allosteric

modulators of mGluR2, in particular positive allosteric modulators thereof.

Also, the present invention relates to the use of a compound according to the
invention or a pharmaceutical composition according to the invention for the
manufacture of a medicament for treating, preventing, ameliorating, controlling or
reducing the risk of various neurological and psychiatric disorders associated with

glutamate dysfunction in a mammal, including a human, the treatment or prevention of
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or, whenever possible, any subgroup thereof as
menti oned herei nbefore as enbodi nent, wherein R2 is

w@2004abkyd substituted with hydroxyl, in partiPBCl/BP2008/052766

wherein R2 is nethyl substitui®d wi t h hydr oxyl . An

enbodi nent of the present invention are those

conpounds of fornula (1") or, whenever possible, any

subgroup thereof as mentioned herei nbefore as
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ositive a .C har

RS aen KGO idite AP 8RRy SRR AP R IR SRjssese.

aluntisgeniscChoweh, hatyotrepltod lateralado brosop loculgﬂ danzaget @tinopathy,
cggﬁﬁ(@ 51§0rd'e1¥§ félgptaggy Lnﬁ]dtrug SN REE PQ&% th \é%hs%hé ﬁﬁl@&h&l‘ spasms

ators oun s of
iapd diverdses agepaised wiperscylar maﬁfepﬂrydnffln@ng trernors epﬂepsy,

convulsions, migraine (including migraine headache), urinary incontinence, substance

tolerance, substance withdrawal (including substances such as, for example, opiates,
nicotine, tobacco products, alcohol, benzodiazepines, cocaine, sedatives, hypnotics,
etc.), psychosis, schizophrenia, anxiety (including generalized anxiety disorder, panic
disorder, and obsessive compulsive disorder), mood disorders (including depression,
mania, bipolar disorders), trigeminal neuralgia, hearing loss, tinnitus, macular
degeneration of the eye, emesis, brain edema, pain (including acute and chronic states,
severe pain, intractable pain, neuropathic pain, and post-traumatic pain), tardive
dyskinesia, sleep disorders (including narcolepsy), attention deficit/hyperactivity
disorder, and conduct disorder.

In particular, the present invention relates to the use of a compound of formula
(I) for the manufacture of a medicament for treating or preventing, in particular for
treating, a central nervous system disorder selected from the group of anxiety disorders,
psychotic disorders, personality disorders, substance-related disorders, eating disorders,
mood disorders, migraine, epilepsy or convulsive disorders, childhood disorders,

cognitive disorders, neurodegeneration, neurotoxicity and ischemia.

Preferably, the central nervous system disorder is an anxiety disorder, selected
from the group of agoraphobia, generalized anxiety disorder (GAD),
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glutamate recognition site, the orthosteric |ligand
site, but instead to an allosteric site within the

wa@ewsnouransnmenbr ane regi on of the receptor. |PCT/RR2008/052766

presence of glutamate or an a@%m st of nd uR2, the
conmpounds of this invention increase the n3d uR2
response. The conpounds provided in this invention are
expected to have their effect at md uR2 by virtue of
fobaésﬁiva-bbinbtlh{lvb @idordut e@SE)tﬂ‘aﬁald @SOS poddifraiBuke it stress disorder

(EPLBS b T eBBE . “rence. t ﬁtes’pr csent
i nvent &Qra'bg,]ﬁ{eec%n an%r\%%gggsll!&g d?sgf’cf% apl%a/%ﬁ)ot Fkﬁsorder selected

presen Invention or use a

tiipen theereyp of scbizpiupmia.atebusianahgdiserdet, ﬁfénzqa\f@nmv@uhwdera

@Hﬁ%‘iﬁﬁ&ﬁfo‘nﬁ%s&@éfﬁﬁ& 'sﬁﬁs%cél%d%gd g ch&id fisori@vent i on
for the manufacture of a medi canent for treating or

pr evemtréfs@bly fheRRhiraGléhaus tsisﬁ@h ldrsgrdeals@omgdnmw difbraer selected
SRR e o ot r e BB Pl e R g iy raapand SToTd sefBorypal
niesordmnodul at ory effect of allosteric nodul ators of

md uR2, in particular positive allosteric nodulators

t her edfcferbhly, freecsaimal nermoan sy seem diseuder & asubstanes-related disorder

ggaeal R nPhE %Mﬂgr&ﬂ alBhd NukL GREAGI dﬁg&?&hbf 1Bho 13w1thdrawal

armaceuti c osi tiaon accord e I nvention

&Pheﬂs\élthldxawéie#ﬁﬁm alephplandyiced pﬁa@ap%ﬁ*éﬂ&delﬁ gmphetamine
tdepaidend, %pmtmﬁetwlﬂmmwa cﬁﬁﬁffnb @alb@aeﬁdeeaddaﬁﬁ,wﬁldrawal

Qe o BB S B PR BEs il opoid withdrawal
facil IPt gf%redg%ﬁh c%ﬁngle%{'vf% rré’ t%%rs\érc{%]; a;%ltea‘t)rl% disorder sclected

al l osterrc
piosi thevasow ¢ fompexiacnarnoeba land bu@talmwﬁ The present
invention also relates to a conmpound according to the

pr esedrefribbnthenentil nerysmasyiene disoedsr icomped fispigar selected from

FLHoO Bﬂb})@lalr BRofdeMEN K 1Y) chabthlhealishdeR rdeﬂ%@s\(&ﬂﬁyﬁﬁymw
i cu

r treatln dition in ma
ol mondemuaatc disgier P%‘gﬁlﬁ%ﬁﬁlc% rndaf%@@ﬁ??gﬁor&ﬁr
whi Chljr%% a&[ ecd Q4 felaxs:l IsI ’ :a ? rlsrm raine
neur oMBdGIRPo MY ERFaAT G 3?' &P graie.

Preferably, the central nervous system disorder is epilepsy or a convulsive
disorder selected from the group of generalized nonconvulsive epilepsy, generalized
convulsive epilepsy, petit mal status epilepticus, grand mal status epilepticus, partial
epilepsy with or without impairment of consciousness, infantile spasms, epilepsy

partialis continua, and other forms of epilepsy.

Preferably, the central nervous system disorder is attention-deficit/hyperactivity
disorder.

Preferably, the central nervous system disorder is a cognitive disorder selected
from the group of delirium, substance-induced persisting delirium, dementia, dementia
due to HIV disease, dementia due to Huntington's disease, dementia due to Parkinson's
disease, dementia of the Alzheimer's type, substance-induced persisting dementia and

mild cognitive impairment.

Of the disorders mentioned above, the treatment of anxiety, schizophrenia,

migraine, depression, and epilepsy are of particular importance.
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nodul ators of nEd uR2, in particular positive
al l osteric nodul ators thereof. Al so, the present

w0 noenvidson rel ates to the use of a conpound aceOI/EPIVG8/052766

to the invention or a pharmacutical conposition
according to the invention for the manufacture of a

medi canent for treating, preventing, aneliorating,
controlling or reducing the risk of various

neur olAagiresaht, &fecfomslyedihaﬂi of he Mis@iodEt & SxasdichiavetuaM Tt Mental

n a-m L, including a h n .
ORISR HIh R0k R DR TR AL PEHos Bvilg § Miknosic
ftedifdi theidedtihyatiohef tieudisordduidascoibyd bértmc Thoperpasskilladein the art
il Qec‘ctogfﬂz‘é R AU AL R eShoient HE2 no%‘gs LAEhQYRALLR QBystems for
is said to relate to the use of a conpéund or .
devisdnsical and pwebieticrdjsarders Hescrihedherpigrexfsprand flat these evolve with

Iiﬁ?d&ll}tfaﬁgﬁdﬁc@en@ﬁicq)r@@’gsgﬁnent for e.g. the treatnent of
a manmal, it is understood that such use is to be

inter rBeeiLQ;d siith githaiaflofterié Sddehkiopnss ASIER ATRId@En@Eompounds

By M o R bR DA LR 0Bt e
@fefsemtm@/thocﬁrmﬂm codogenowrglotamdtcor conposi t i on
according to the invention. In particular, the

neur olBsgiusalpositivic pléqséqmcam@d%atmssxﬁ nifeluB 2 aisebdingtoeempaireds of
bk AR, @nfRk Lﬂl'ﬂ@ltek&ﬁrse bpglaHEie2 m?goﬁ{stsrrﬁr@umergtm that the

foll ow ng conditions or diseases: cut urol o

AIRICHSYRAD Frisnd € elEPamENLH naurolgaise] andpepiatic Borders
asyoelkal witlef luGinistc SYHISREUR DY atmirdatih@en HYRss aﬁlungea"ﬂa

BRSNS ot R o BRI Hen P gl uf Bem R E. in
aombslatlolhvatrhgalnyn@ml?é agoursbnal danmage, denenti ia

(i ncluding AlIDS-induced denentia), Alzheiner's
di seadde cprneinytodthespreyest waentiommay bphilizer an egrabination with

%ﬁk Bf %k@@th@tcd—ﬂlgsr indRFBEAmh€ bRV Yontf?, Qd?ﬂléliol’ﬁlon or reduction
di sord rs i di op athlc ﬁ}gd drug- i nduced fP rzj;ons
@if il g bdisqResan cgfl ditigns g vdueh %w of fegaylai(Ros thepther drugs

s Calva nnﬁt@asfhel@lthe/corﬂlﬁhuﬁjmthé s fogethit i@ B8fer or more

effective than either drug alone.

Pharmaceutical compositions

The invention also relates to a pharmaceutical composition comprising a
pharmaceutically acceptable carrier or diluent and, as active ingredient, a
therapeutically effective amount of a compound according to the invention, in
particular a compound according to formula (I), including a stereochemically isomeric

form thereof, or a pharmaceutically acceptable salt thereof or a solvate thereof.

The compounds according to the invention, in particular the compounds
according to formula (I), including a stereochemically isomeric form thereof, or a
pharmaceutically acceptable salt thereof or a solvate thereof, or any subgroup or
combination thercof may be formulated into various pharmaceutical forms for
administration purposes. As appropriate compositions there may be cited all

compositions usually employed for systemically administering drugs.

To prepare the pharmaceutical compositions of this invention, an effective
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convul sions, mgraine (including mgraine headache),
urinary incontinence, substance tol erance, substance

wowrdRdoamal (i ncl udi ng substances such as, forPERBPPDE)52766

opi ates, nicotine, tobacco prdbucts, aIcohoI

benzodi azepi nes, cocai ne, sedatives, hypnotics, etc.),
psychosi s, schi zophrenia, anxiety (including

general i zed anxi ety di sorder, panic disorder, and
Qhﬁaﬁﬁsd)fvcﬁe pﬁﬁb&lhﬁ&dt@dﬂlha Odpﬂﬁhélly ol fehing @k dey &tive ingredient is

d
bRt B SRR ndBA fyrPhQRlay PR i op cituent
dfdg@n@mam anrqilluénttrh@' telyes wadrewiristy dif faims égpending paithe form of
%Hﬁgh '?llgs@eg%le acﬁﬂﬁ{lsﬁgﬁ&{” 'Phe%E ghﬁﬁlacag}ég sltions are

ractab aln neuropat ost-traumati c
piamﬁjole mamﬁw&og%kfpﬁ”éwaabl% 3 @@ﬁleuﬂ% fQFeardém{UlsﬁétlQPcﬁrﬁ]éY
REJtAB), 9@@w)ane@tsty66§ p%nféﬁﬂ hrﬁbdtfdﬁ)b@%&@ﬁ{aﬂéﬂohy Fdt §;€Hn€iﬁé Jin

and con di sord particul ar r
iPFRPAHDE g}? cp&}pgﬁlélgn% ’61 qrﬁledoa%%e fmeﬁnw%% ﬁﬁsharfamyrlaal media
(nha)y Hearmptldngedrsaciu ﬁgacfmnﬁxampte a/atm cglsmma ils,fabdohb ts%ltilt]mghke in the

hscP ero\fa‘falrhqél{l%%efaﬁat@oanr St gh% r o %)feeéaus ‘%%io al?ur})t rghxurs

nervo Y eCte rom '
amuilseang aaidgglrudem or pﬁytw@mr@ setihssy MﬁsamMe;%@MS; sugars, kaolin,

gl'ﬂﬁ&{tg Qﬁ@acaﬁféb&ha&g edlglﬁﬂegltaﬁg q?&% SRS tﬁe hlﬁé‘iﬂ {i¢ gase of powders,

| SOr ders di sord al ne

epsy
PdFry cansiise alaﬂ %leéﬁer%ecawq cHlI*F‘o%Ie Hi %déma@ﬁéﬂorb 8@% .afimwstratlon is

@lra@ﬂrr@te fafd tabedd &Qﬁ&@ﬁlﬂésﬁﬁep&@em M@it%&bﬁﬁig&oa@&al dosage unit
Pr ef er.abl t he garelntral nerﬁous

&?%%rla piieh Case, Sy frlptarachug FaICTSLF oRyigpsly ey@waffOtYﬁ@- For
pacuErdfcoaposiapino Hicacarmpe vall albmaﬂbrd:oatpxilsestyritéi waerlerleast in large

é)%q)nagéw&ﬁgﬂ %4%68%%%& '¥&in | St% cf“gol\gb B}.?g%@ I11‘1ﬁ‘c1ude¢d

umati1c str i sor socl al
phiegtakle aﬁl@ltloltmh &r gyhblcasay e earfmamdl iy wltlcrheth@ @mneacomprlses

@ﬁﬁﬂé%ﬁitﬁ)ﬁsglﬁ%sg'ﬁﬁﬁgﬁ brh %11§tufé56‘f%gﬁﬁé é—hddgl§&fsg‘§61utlon Injectable
sel ected fromt grou Wé‘ii zophr eni a, . del usi onal

JHERYERS MAL Y %‘pfeggrte Ve %@ppr%mtez lignd erietsy pyspending
Aip&0s et thamtde sia Peango yadd udadinpried afei s@hdi f& a1 Steparations that

are intended to be converted, shortly before use, to liquid form preparations. In the
compositions suitable for percutancous administration, the carrier optionally comprises
a penetration enhancing agent and/or a suitable wetting agent, optionally combined
with suitable additives of any nature in minor proportions, which additives do not
introduce a significant deleterious effect on the skin. Said additives may facilitate the
administration to the skin and/or may be helpful for preparing the desired compositions.
These compositions may be administered in various ways, e.g., as a transdermal patch,

as a spot-on, as an ointment.

It is especially advantageous to formulate the aforementioned pharmaceutical
compositions in unit dosage form for case of administration and uniformity of dosage.
Unit dosage form as used herein refers to physically discrete units suitable as unitary
dosages, each unit containing a predetermined quantity of active ingredient calculated
to produce the desired therapeutic effect in association with the required
pharmaceutical carrier. Examples of such unit dosage forms are tablets (including
scored or coated tablets), capsules, pills, powder packets, wafers, suppositories,

injectable solutions or suspensions and the like, and segregated multiples thereof.
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Preferably, the central nervous systemdisorder is a
personal ity disorder selected fromthe group of

Wo@bmeaesisve- conpul si ve personality di sorder andPCT/EP2008/052766

schi zoi d, schizotypal disordet8-Preferably, the

central nervous systemdisorder is a substance-rel ated
di sorder selected fromthe group of al cohol abuse,

al cohol dependence, al cohol withdrawal, al cohol

W t hdImheakad @bsdge ami ﬁ%h@@lb? of hdvintseetips yepeats on the particular

di d d

S ERaPS o6 R PO (SRR S p B REME RS aligpcveriy of the
eoeditipm beldg pentdéribe agen M@(ghlt rsex vixtemtl o bdvadrdeoguidgdederal physical
dER&R Hf‘:&le?gfhcﬁﬁk gé Wést R er ﬁ%ﬁﬁﬁfoqlbché( 1néﬁ\t1§uaé may be

centra ner %/ | soraer 1s an alng
daing e dh welbkave Ogth@iﬁfkél‘edaﬁ Hreaxtt Fusdeyprrs, hisgevident that said

Q%ttﬁﬂe&ia’ﬂ? %A rn%; B¢ Rfvahdd/or ihbGased rdlte?éﬁdnfgengt%l $es onse of the

mdlsorg/e nood dIS rder ted. from h
3HFB15E g pgPA e QB b preTiapn T Db ARG b the
dospouels of depnessti ioventidyst hymi ¢ di sorder, maj or

depressi ve di sorder and subst ance- i nduced nood
di sor dlﬁpcnd?ngbe t@bhqde eftrdnuestratain, therpheusacsytstag pomposition will

Uoprderoh. o8 69 %gﬁ&g@ (EhRRk b1yt 2R b BELLAMS more

I SOI‘ COI’]VU sive di sor

éﬁrf@r@bl@oﬁqm@rﬁ ﬁorﬁ@ @rbwbelglft diteictlV ¢ meaedinhcndyip M 99.95 %
SR E )’ re Ay BbhZ B0y 4] 15} Wi ﬁph{&@ﬁﬂéferﬂﬂ& iffor180 to 99.9 %

atu tlc rand status, e
Ao ﬁ.pﬁgfﬁwewcta YGF“\W%L?&E‘(“?%%E\P‘? ﬁf‘éﬁ%’geéﬁemg based on the
catnbetighisstabscompdsitivinl | € spasns, epil epsy partialis

continua, and other forns of epilepsy. Preferably, the
centrais ai@adwmsn@gm:tieﬂh'ﬁ givsorigealse selates to a pharmaceutical

hfnﬁ@&h&p C(ﬁﬁ% Gh {h@égﬁli)@&ﬁds cE&d@%%@ El%elﬁven?foﬁfaﬁ& @Hé ¥r more

e centra us syst SOT IS a cognit
@,ﬂg;‘é e 1 g]eégqag@ent prevention, control, amelioration, or reductlon of risk of

diseases or conditions for which compounds of Formula (I) or the other drugs may have
utility as well as to the use of such a composition for the manufacture of a medicament.
The present invention also relates to a combination of a compound according to the
present invention and a mGluR2 orthosteric agonist. The present invention also relates
to such a combination for use as a medicine. The present invention also relates to a
product comprising (a) a compound according to the present invention, a
pharmaceutically acceptable salt thereof or a solvate thereof, and (b) a mGIluR2
orthosteric agonist, as a combined preparation for simultaneous, separate or sequential
use in the treatment or prevention of a condition in a mammal, including a human, the
treatment or prevention of which is affected or facilitated by the neuromodulatory
effect of mGIuR2 allosteric modulators, in particular positive mGluR2 allosteric
modulators. The different drugs of such a combination or product may be combined in
a single preparation together with pharmaceutically acceptable carriers or diluents, or
they may each be present in a separate preparation together with pharmaceutically

acceptable carriers or diluents.

The following examples are intended to illustrate but not to limit the scope of the

present invention.



10

15

fromthe group of delirium substance-induced
persisting delirium denentia, denentia due to HV

wale@easry9 denentia due to Huntington's di seasePCT/EP2008/052766

dementia due to Parkinson's d?%ease, dementia of the

Al zhei nmer's type, substance-induced persisting

denentia and mld cognitive inpairnent. O the

di sorders nentioned above, the treatnent of anxiety,

schi zophrenia, m graine, depression, and epilepsy are

of particular inportance. At present, the fourth

ditiptiimontelf Parhe Di agnostic & Statistical Manual of

Ment al Di sorders ée M1V) of the American Psychiatric
AssociSavé¢ranmpthods e prepadngtheompoundsalf this invichigon are illustrated in
'tﬁ’eef%‘llb&ir%%iaﬂgﬂ&f Iﬁrﬁ@ss%%e%%% rngt&iea@ SihRgg nh*i‘ﬁ&%lwwe%%tamed

person s recognlze
Ao PRTRIEIAE ﬁ%ﬁi%lﬁ&sl @@W@%Wlthﬁ'étcfpﬁb‘?fé’émﬁﬁ%m Specifically, the

Gdl@sSing labtliatomsyBsehBuded in FRWxah s @ad tirBekhout the specification :
psychi atric disorders described herein exist, and that

these evolve with nedical and scientific progresses.

u such sitive allosterid du tors of md uR2,
?‘ﬁ@% ?tﬁ?jl “8%%5 unds of fornula I]\Srlne ance the

e S T S R R L e

@@@@mg@) positive allosteric modylators of nG uRz,

I IIL.I UUI II COIT UUIIUb UI I Ul IILII d I), Clllldllbe lIIC

%M ABlosgmeHTAnAR? t 0 agoni sts, |i&(@rashnder st ood t hat

the present TTMVENt T OMm exXtends t the trTeatment of

ey il @&P@al and psychi atric di $6MA&MNESdoci ated with

BORRETI) posi 1 ve al | ost or | ¢ [ROUENSEBRSGPrRETRG

B8 (s R AHBRPSES) The compdii a%yﬁ“ﬁr%ﬁ)é%m

e iR LSE ' the. tr eat mor il LGAT RS Liadd

control, anelioration, or reduct|imomatography)

DME (dimethoxyethane)

All references to brine refer to a saturated aqueous solution of NaCl. Unless
otherwise indicated, all temperatures are expressed in °C (degrees Celsius). All
reactions are conducted not under an inert atmosphere at room temperature, unless

otherwise noted.

Microwave assisted reactions were performed in a single-mode reactor:
Emrys™™ Optimizer microwave reactor (Personal Chemistry A.B., currently Biotage) or
in a multimode reactor: MicroSYNTH Labstation (Milestone, Inc.).
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or nore effective than either3®rug al one.

Phar maceuti cal conpositions The invention also rel ates
to a pharmaceutical conposition conprising a
pharmaceutically acceptable carrier or diluent and, as
ac thrypardtivgrad dieintermadibfeer apeut i cal |y effecti ve anmount
of a conpound according to the invention, in
gaatipuhdr a conpound according to formula (1),
including a stereochemcally isomeric formthereof, or
d-Orelopropylmethal-#ymetboxp-axbd , Zdiltydr orgryeidine3-carbonitrile
iﬂn‘té&"i‘ﬁ&‘ii&tQQ?eOf . The conpounds according to the

invention, in particular the conpounds according to
fiprmul®s (1), including a stereochenically isoneric
f OF r

esgtgor a pharmaceutically acceptable salt
r avsol vate thereof, or any subgroup or

Ion thereof nmay be fornulated into various
pharmaceutical forns for adm nistration purposes. As

R Mt%o@tcﬂ‘ 401@18%@35%'-21634651' ,IJdﬁfyﬁ%dWidiﬁet-Qic_bﬁﬁln?ﬁle (12.2 g, 81.48
cO SIT1 QONsS, US e oy.e or s emca
ST ah et SERUED Pl ot RHE bRt it & 8148
conplpsnd paassioh carbbsate (R2etft ¢,d162.9anmef)faad themametasdicated at
4G of "f‘ééé ALY T%g F{EBQ{{&PedWaSOP& 3! Léfm't&nﬁe%t‘il d QldMhe &id was
the active tngredient i1s coﬁ%lneé nin |na¥e '
didtetodtadt. & haiftltiate wak gvanseaied 11 dhingssaanddpe eshléing grudegesidue was

Phentib4£RY withhtiGhy 16REF lo8ficl@puft indGRlediRY 11(@K92 3, MoFPas a white
vari ety of fornms dependi'ng on the form of preparation

del4-red for adninistration. These phar maceuti ca
conpositions are desirable in unitary dosage form
suitable, in particular, for admnistration orally,

rect all y,, percutaneous ly, by parenteral injection or
I%%ﬂgﬁgggéion. For exanple, in preparing the
gt j . .

gﬁgﬁl&g-é-eﬂd?@c yéi(&#g{??i dZ-Wg-ﬂyQ{dﬁe-nglrﬁgmﬁﬁg (fﬁ%é{‘?llnedlate 2)

N ?

N
| N
~ o Z

To a solution of 4-methoxy-2-oxo0-1,2-dihydro-pyridine-3-carbonitrile (20 g, 133
mmol) in acetonitrile (800 ml) were added 1-bromobutane (15.8 ml, 146 mmol) and
potassium carbonate (36.7 g, 266 mmol) and the mixture was heated at 110 °C for 24
hours. The mixture was cooled to room temperature and the solid was filtered off. The
filtrate was evaporated till dryness and the resulting crude residue was then triturated
with diethylether to yield pure intermediate 2 (27.39 g, >99%) as a white solid.
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may be enpl oyed such as, for exanple, water, glycols,
oils, alcohols and the like in the case of oral liquid

w@e@paoavrd ons such as, for exanple, suspensi onBCT/EP2008/052766

syrups, elixirs, emul si ons and solutions; or solid

carriers such as, for exanple, starches, sugars,

kaol i n, diluents, | ubricants, binders, disintegrating

agents and the like in the case of powders, pills,
lea.pnd tablets. Because of the ease in

adm nistration, oral admnistration is preferred, and

tlaby dopropytinethybdihydrenpl-esel2-diky dropyridiheaditadoaitsile

gt@émqiaﬁ g%gunit forms in which case solid

arnmaceuti carriers are obviously enpl oyed. For
R@rent@ral conpositions, the carrier will usually
CORPL L5€ erile water, at least in |arge part, though
ot he gre nts, for exanple, to aid solubility, may

beyd ded. Injectable sol utions, for exanple, may be
prepared in which the carrier conprises saline

QR{ekihieﬁfhte gl cosereohitd l?GzaQ ddRdik ot Rner2@kitd8 18Nucous
| ucose se&gtion I nj ectahl e s%gf nsi ons, may al so. be

ﬁ?léﬁali ahsq mﬁv%X@sééO%@gr%l&ﬂ Ombufle @aitiqné%ture was

$Sigspe udi 400 CA@& Hath t@ﬂl@eﬁaﬁﬁ‘e)l fok &6 FBYrs PEhcaftiXinay s c&d)l%@ to room
incl uded a are inten

t
G T e S P s AR B PP P o PR S
poepatad POrsd adidifict &y ¢clomgllsticn Qfmgu@nust%bH@l fa_idj‘ustlng the pH to
B854 NGAR BT 1A A D ORI ORIBRRI Y vashed

I Ses enetration e Ccl ng

smiht %%@@ndvét’lﬁql figragye i ylebipptecsmiiwe @ﬁﬁiwbe@ sphig (10.44 g, 71%)

$hkt Ak iSe BN ARt YRshPhuARYatid@t Ure in mnor proportions,
whi ch additives do not introduce a significant

del eterious effect on the skin. Said additives may
facilitate the adnministration to the skin and/or may
BxanglleALd for preparing the desired conpositions.

These conpositions may be adm nistered in various
veButyl-d-hydrogs2-axprlahdidedredpypilind3-casb i o (intarmediate 4)
an oingnment. It is especially advantageous to

fhggrul at e t he af orenenti oned pharmaceuti ca
HO™

Intermediate 2 (27.39 g, 133 mmol) was added at room temperature to a 1N aqueous
solution of sodium hydroxide (500 ml) and THF (100 ml). The reaction mixture was
heated at 110 °C (oil bath temperature) for 24 hours. The mixture was cooled to room
temperature and the solvent was evaporated in vacuo until the volume was reduced to
approximately 250 ml. The aqueous layer was then cooled to 0 °C and acidified by the
addition of aqueous 2N HCI, adjusting the pH to about 3, at which point a white solid
precipitated. The solid was filtered off, washed with Et,O and dried in vacuo to yield
intermediate 4 as a white solid (25 g, 98%) that was used without further purification.
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conpositions in unit dosage formfor ease of
admnistration and uniformty of dosage. Unit dosage

wo eoosnem7ased herein refers toéghysi cal | y di scrEt/BP2008/052766

units suitable as unitary dosages, each unit

containing a predeterm ned quantity of active

i ngredi ent cal culated to produce the desired

therapeutic effect in association with the required

Ehahipleaw i cal carrier. Exanples of such unit dosage

fornms are tablets (including scored or coated

4aBrahe-) ;cychpsepydmetipili2-oxo- hdulikey drpaguykidiae-3veai bositrile

%ﬂR {gi isis, i njectabl e solutions or suspensions and
e and segregated nultiples thereof. The exact

q@sageoand frequency of adm nistration depends on the

p | conpound of fornmula (1) used, the
par tijfcul’ar dition being treated, the severity of
t hgt |tion being treated, the age, weight, sex,

extent of disorder and general physical condition of
tiae, Mtidn“dfhﬁ‘trerﬂ@&ia%% (54 Wesdd 6731%11{6‘1)*16 rDM?QQﬁﬁ&'l)%ast d¥8ed

di vid as .is 'l known to
£E Py %%lrﬁ gnE%at mmogm%ﬁé? RHEIe s heateghgt sl qualtS hours.
et cedlirpcihiav Gcclsith sheavhiivh myaﬂﬁloh@d{\&t@@emﬁvater and EtOAc.

15 B SR B Rl Rk U coF AR Sl fritich ShERashed with

phiys, dricdvpr Eg80L bnd thetshbeooemppanttd inhatuve Tharstudaproduct was
tpﬂﬁﬁ@c;]bf Ecég@ﬁl&?ﬁ@fﬁg%tﬁgha; ({}ﬁlcg%gf) thMaag @&h@t "["I?et dlegﬂgd 8gct10ns
).

tV(?f‘990 ligetod ape icwnoratpd mwa%twy1ﬁhddme@n@dt%e 76888 By64 %

wei ght, nore preferably fromO0.1 to 50 % by wei ght of
the active ingredient, and, from1l to 99.95 % by

i ght, preferably from30 to 99.9 % by wei ght, nore
ﬁ%@gﬂiﬁéﬁi from50 to 99.9 % by weight of a

AP ok nd P IRNAR B Gl oDl AEDERPIBAR 0

Irea nentloned, the invention also relates to a
iC conposition conprising the conpounds
to the invention and one or nore

To a solution of intermediate 4 (39 g, 203 mmol) in DMF (600 ml) was added
P(=0)Br; (116 g, 406 mmol) and the mixture was heated at 110 °C for 1.5 hours. After
cooling in an ice bath the solution was partitioned between water and EtOAc. After
three extractions with EtOAc the combined organic fractions were washed with brine,
dried over Na,;SO4 and the solvent evaporated in vacuo. The crude product was purified
by column chromatography (silica gel; DCM as eluent). The desired fractions were

collected and evaporated in vacuo to yield intermediate 6 (36.7 g, 72 %).
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other drugs in the treatnment, prevention, control,
anelioration, or reduction of risk of diseases or

waeoenditeidons for whi ch conmpounds of Fornul a (1)POI/EP1Nes/052766

ot her drugs may have utility-3%5-well as to the use of
such a conposition for the manufacture of a
nmedi canent. The present invention also relates to a
conbi nation of a conpound according to the present
iIExa@ijile a7 and a m3 uR2 orthosteric agonist. The
present 1nvention also relates to such a conbi nation
deHydaxyasphenyd-giiperiiine-Thrarbeodieracid teveboiyb estett @otermediate 7)
relates to product conprising (a) a conpound
aceqrding t t?@;present i nvention, a pharmaceutically
2 ng hereof or a solvate thereof, and (b)
grthosteric agonist, as a conbi ned
prepgation for simultaneous, separate or sequential
use in the treatnent or prevention of a condition in a

e dongludi otk t t y i
O o Gy 2 R plrtind (5 TR o) Ak A ane
heQmbhaidigea: empeafurecti-/gf-buiwl direrbanate §2.8% Bcl3.53 mmol) was
R, TheESulting rRiRfdre G4l HrrdOS irbdid SerfdratiRe @1 b BSER! Tike volatiles
nodul ators., .The dlffergnt dr,u%s of, such a COFbI r}g}tﬁhon
SYeror BRaRfed Ry ot fedcimEEmEdialy & usrdyapaytiBrHher
tragethn (Mith, pdeaceutical |y acceptable carriers or
di luents, or they nay each be present in a separate
preparation together with pharmaceutically acceptable
carriers or diluents. The follow ng exanples are
ikxagmledA.8 o il lustrate but not to limt the scope of
the present invention. Experinental Part Several .
debiMeres4henpl-pipariding- 1-sarhosic agid serg tbuty]; estar {ipdermestiate 8)
are illustrgt egKin the foll owi ng Exanpl es. Unl ess

all starting materials were obtained
‘ Br ci@l Suppliers and used w thout further
rrsation. Specifically, the follow ng

abbrew ati ons may be used in the exanpl es and

t hroughout the specification :

Reaction carried out under nitrogen atmosphere. To a solution of (diethylamino)sulfur
trifluoride (0.74 ml, 5.67 mmol) in dichloromethane (30 ml) previously cooled to —78
°C, was added a solution of intermediate 7 (1.5 g, 5.4 mmol) in dichloromethane (30
ml) dropwise. The resulting mixture was then stirred at —78 °C for 1 hour and then the
reaction mixture was allowed to warm to room temperature and further stirred for 30
minutes. NaHCOj; (aqueous saturated solution, 90 ml) was added and the mixture was
stirred for 15 minutes. The organic layer was separated and treated with 3-
chloroperoxybenzoic acid (0.2 g, 1.18 mmol) and stirred for 30 minutes. The reaction
mixture was washed successively with NaHCO; (aqueous saturated solution), water
and brine. The organic layer was dried over Na,SO4 and evaporated in vacuo to yield

crude intermediate 8 used without further purification (1.5 g, 100%).
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Al'l references to brine refer to a saturated aqueous
solution of NaC . Unless otherw se indicated, all

WO 200paoATUr es are expressed in 0C (degrees CeIB(ETJE}2008/052766

Al'l reactions are conducted n¥t-under an inert
at nosphere at room tenperature, unless otherw se
noted. M crowave assisted reactions were perforned in
a single-node reactor: Enrys(tm) Optim zer m crowave
aﬁip_]é A(gersonal Chemistry A B., currently Biotage)
In a multinode reactor: M croSYNTH Labstati on
(4I\Flluers¢ d+phenyhpiperidinelnelractdoride (iafernfedidataOer nedi at es
Example A 1
I (e} | met hyl - 4- met hoxy- 2- oxo- |, 2- di hydr o- pyri di
n rbQhi il e (i ntermediate 1) To a sol ution of
4-met h <2-0x0-1|, 2-di hydro-pyridi ne-3-carbonitrile
(12.2Fg, 81.48 mml) in acetonitrile (250 m) were
added brononet hyl - cycl opropane ( 11 g, 81.48 mmol) and
dotexmeriate 8 41 ba@nateé nmol) #8s dissalged o hmlmcm@mc%td{é in 1,4-

MigkaHE, @ 0MRS aR@ lcq e dtinlsbPuifda \fze%rstl%d apfbroﬁl teﬂ%@ra’fﬂré F Bhours.

was cooled'to room tenperature an e sol i

flihevafabitesgrere evaneratsd rgeiw fkth %@%ﬁ&ﬁaﬁé@é@&mlmd Wayeded with
@Mh;tlbtﬁexrte@wéla imgrincdide: 9 &sd silid (WS g heovo! HAyr at ed
wth diethylether to yield pure internediate 1 (15.72
g, 94% as a white solid. Exanple A 2
| - Butyl - 4- met hoxy- 2- oxo-1, 2-di hydr o- pyri di ne- 3-car boni
tEixialgplé Apnfl@r nedi at e 2) To a sol ution of

4- met hoxy- 2- oxo- 1, 2-di hydr o- pyri di ne-3-carbonitrile
(9Bengyl-4 qhembpiperidinecttahionylic acid bgozyheyteyéintermpdiaie 10)
. om)but ane (15.8 m, 146 nmol) and potassium

@o 266 Mol ) and the m xture was

for 24

4-Phenyl-4-piperidinecarboxylic acid 4-methylbenzenesulfonate (CAS83949-32-0) (2
g, 5.3 mmol), benzylbromide (0.76 ml, 6.36 mmol) and potassium carbonate (2.92 g,
21.2 mmol) were suspended in acetonitrile (6 ml) and heated at 130 °C for 15 minutes
under microwave irradiation. The cooled reaction was filtered through a pad of
diatomaceous earth. The pad of diatomaceous earth was washed with acetonitrile,
EtOAc and dichloromethane. The combined organic filtrates were evaporated in vacuo
to yield crude intermediate 10 (2.04 g, 100%) used without further purification.



10

15

20

hours. The m xture was cooled to roomtenperature and
the solid was filtered off. The filtrate was

werapooared till dryness and the resul ting crUBET/EP2008/052766

resi due was then triturated wih diethylether to yield
pure internmediate 2 (27.39 g, >99% as a white

sol i d. Exanpl e A. 3

| - Cycl opropyl net hyl - 4- hydr oxy- 2- oxo- 1|, 2- di hydr o- pyri di
Basmplanboni trile (intermediate 3) Internediate 1
(15.7 g, 76.8 mmol) was added at roomtenperature to a
(N Begudeotiphanilytipaidiof4-gpan ethaingl dinerimlalig@dd) i ) and
THE (50 m). The reaction m xture was heated at 140 0C

( b ature) for 16 hours. The m xture was
c d[to" oo nperature and the THF was nostly
evapor in uo. The aqueous | ayer was cooled to O

0OC andhacidified by the addition of aqueous 2N HO,
adj ustiq)l"gl the pH to about 3, at which point a white

SO|Id pre itated. . The solid was_filtered of washed
wieeet wacafsl%iﬂaﬂap @dﬂﬁr%%%@aspéisreyllgﬁﬂnﬁfﬁwr%@%% >g mmol)

azﬁas @EW@hﬂ@i 1ﬁ]91ry tbtlaBfird furgh (28180) ahd e mixsurtisad cvdlth@ut78 °C.
%t er, purl

U5 e e T30 b RS Grlyine 789 1T 83 manelh g fropvise

taddetde The mSe}tmgdécmtien Mixturet wanpddedly ar(n2d t@eogy teh§Brature and

R s B N T e ﬁmgﬁﬁﬁ R N

APACtio REX tECaE#S @ﬁraﬁﬁestfwévmba@ ngldhest with @ -lodrqegbutane. The
Q@ﬁl‘Blﬂeﬁ '69@"11@5 é%(rtﬁbtsfv@rre aﬂech@&éﬁr Naz JhLar¥l apBtedas v&QR!t8 Yicld

el a e £ UL Ret b edRubeH LEhsamr Okt of y

250 ml. The aqueous | ayer was then cool ed to 0 OC and
acidified by the addition of agueous 2N HCO, adjusting

t bout 3, at which point a white solid
ﬁé@%&éd The solid was filtered off, washed with
By PReAPEIPELi8 -4 R )VAEHAnb PN eRndiate 12)

NH

OH

Reaction carried out under nitrogen atmosphere. Intermediate 11 (0.65 g, 2.31 mmol)
was suspended in methanol (10 ml) and then 1,4-cyclohexadiene (2.17 ml, 23.1 mmol)
and palladium 10% activated on carbon (0.65 g) were added. The resulting mixture was
heated at 100 °C for 24 hours into a sealed tube. The cooled reaction mixture was
filtered through a pad of diatomaceous earth. The pad of diatomaceous earth was
washed successively with methanol and a 7N solution of methanol saturated with
ammonia. The combined organic filtrates were evaporated in vacuo to yield crude
intermediate 12 (0.47 g, 100%) used without further purification.
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internediate 4 as a white solid (25 g, 98% that was
used wi thout further purification.Exanple A 5

wdad2ms00m7d - cycl opr opyl net hyl - 2- oxo- |, 2- di hydr OPEE/EPZINSIES2766

-3-carbonitrile (intermedi ate3®) To a solution of
internediate 3 (10.4 g, 54.67 mmol) in DVF (250 m)
was added P(=O)Br 3 (31.3 g, 109.3 mmol) and the
m xture was heated at 110 OC for 1.5 hours. After
@ahiplg AL.IB an ice bath the solution was partitioned
between water and Et OAc. After three extractions with
Hi-Bidylt 41 by diaxipi 2@ o-dr @actilar ophanyl)-36S, 04 1, 2'- hexahpdir oAl Hh
[ nt evaporated in
i4ﬂﬁipy?;{§iél%§r3ﬁ ghbdr@j@ \i/j\?arybgllﬂ%gfl ed by col um
chr omat ogr ilica gel; DCM as eluent). The
desired fra weke 6Q| | ected and evaporated in
vacuo to yield|fjnternmediate 5 (8.83 g, 64 % . Exanple
5164 P - 2- 0X0-

To a ' on of |ntermed|ate4(39 g, 203 mmmol) in
DVF (600 ) was added P(=O Br 3 ( 116 g, 406 nmol)

d.th I 110.0C f 1. h
e AR50 o AR g
hadtoixypipoedink 6 VES B OGAR-4- 1001268 DAC2S Mitedy artdhiV,aé
"y ' et .
%‘E@S\@lﬁﬂ@a&ﬁﬁeﬂ(o%ﬁ%ﬂ 53.?-{1(213 Eﬁg%%?o%@ﬁ%%@aﬁé) \%%sg&ﬂc%k?aved at
480 Ve ier Whmjramest Bl Teactiaaonizurg s diluigd Withodad€ Ongasucous
@%faftéa%%hﬁibﬁ Qﬁ&@%}ra‘é%%‘iﬁ{ PERRPIN drSddid Fé?erg%s er@Mv@ﬁNaZSO4
ent %({1 eS| r cti ns wer e Jalf éct ed ﬂ
E‘tﬁ’P&faé ryag etcéu i &P CF WP%P%@? Yecogumn ghrpmatography
}ﬁh&% geﬂf)(lamzi tthBCR/{/EtOAc 9:1 to 1:9). The desired fractions Wdere collected and
- Hydr.oxy- 4- phenyl - ni per i 0 aci
&F O-“E}B{fgyﬂ Vaé@? EQ’%(% gf*‘g? ég §§§§r¥g?§ dl'ution of

4-hydroxy-4-pheny|piperldlne (2 g, 11.28 mmol) in
di chl oronet hane (50 m ), at roomtenperature,
di'-Bugylt4d-hydsoxydi'-©apHodacidoophesyly3,4186 .3 32 ninexiahydueos 2 H-

[1,4'|bipyridinyl-3'-carbonitrile (intermediate 13a)
0O

~N
Cl
O
OH
Intermediate 13a was prepared according to the protocol for intermediate 13 but

starting from 4-(3-chlorophenyl)-4-hydroxypiperidine.
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added. The resulting m xture was stirred at room
tenperature for 5 hours. The volatiles were evapot at ed

WO 08ae4® t o yield crude internediate 7, used mET/AP2DS/052766

further purification (3.12 g;3100% . Exanple A 8
4- Fl uor o- 4- phenyl - pi peri di ne-| - carboxylic acid
tert-butyl ester (internediate 8) Reaction carried out
under nitrogen atnosphere. To a sol ution of
(FXiagipgly lAard no) sul fur trifluoride (0.74 m, 5.67 mol)
in di chloronethane (30 m) previously cooled to -78
(GButs4-fd ot tleyl expl-2t 0xar4-04-chlor eplnemg)23,4,5,6, ' 2’ hegghydrd-2 H-

be jo 0 @l rApw se. The
I3 bis Rt SRR Pt et 4480 25 00 o, 4
hour and then th@ reaction mxture was allowed to warm
to roomte a ~ang~further stirred for 30
m nutes. Na ueous saturated solution, 90 nl)

; m xture was stirred for 15 m nutes.

ybenzoic acid (0.2 g, 1.18 nmmol) and
stirred #8r 30 minutes. The reaction nixture was
washed guccessively with NaHCOs (aqueous saturated
sol utifon), water and brine. The organi c |ayer was
dri ed over Na SO and evaporated in vacuo to yield

droda {h02 geth ameo186Qfe erimparwab) af UG, ﬁ@promlnwl ftelngricow fonate
Qé £s93 831%1%/9 (ORAND '06029 8 b BAIE (fnm\wamgm@ raaaiédn he

hydr ochl ori de (internedi ate 9) | nt er nedj at
BIRrG AT yHrieelat goors SngRsEatits TR LY BUMIEY | Beraeﬁlf&rmﬂaﬁqﬂ (0.1'g,
0.26-moOXAMMEZ0 nit) fadadlictihad ﬂ&%hdﬁoﬁ@va@@hlutdmne&\@tswo °C for

d f l
B R A e e T g R T
WS ekﬁ&@(bﬂltmﬁcﬁ)ﬁﬂl ‘Bichyrgatib &ryet waydreetddowen NerSRdindtayaforated in
e, §RE blde %r%c%a%ﬁed‘%&unﬂlﬂ%aﬁgﬁph} Qsilica gel; DCM to

DCM/EtOAc 9:1). The desired fractions were collected and evaporated in vacuo to
yield intermediate 14 (0.038 g, 34 %).

To prepare 1'-butyl-4-fluoroethyloxy-2'-0x0-4-(3-chlorophenyl)-3,4,5,6,1',2'-

hexahydro-2H-[1,4'|bipyridinyl-3'-carbonitrile (intermediate 14a), intermediate 13a is
reacted according to the protocol for the preparation of intermediate 14.

B. Preparation of the final compounds

Example B.1

1'-Cyclopropylmethyl-4-fluoro-2'-0xo-4-phenyl-3,4,5,6,1',2'-hexahydro-2 H-
[1,4']bipyridinyl-3'-carbonitrile (compound 1)

A mixture of intermediate 5 (1.0 g, 4.84 mmol), intermediate 9 (1.15 g, 5.33 mmol)
and N,N-diisopropylethylamine (3.3 ml, 19.36 mmol) in acetonitrile (3 ml) was
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| - Benzyl - 4- phenyl - pi peri di ne- 4-car boxylic acid benzyl
ester (internediate 10)

wdl200Raomsl9 4- pi peri di necar boxylic acid PCT/EP2008/052766

4- et hyl benzenesul f onat e (CAS#8949-32-0) (2 g, 5.3
mol ), benzyl brom de (0.76 m, 6.36 mmol) and

pot assi um car bonate (2.92 g, 21.2 mmol ) were suspended
in acetonitrile (6 mM) and heated at 130 OC for 15
ﬁﬁiuBM)h%SredJﬁldHO "@i for Osvaeuted. Tad hﬁiﬂuﬁmwas'réwldﬂ(l@ lrésh temperature

ti tere hr ou h onmace

af i et oy Hered a2t e RRN HedlRAERBETR oy comn
ahmrmhmgraphydslhléa @8lc DA tal DQM/MczﬁﬁétNﬁr) ep tTheo asarkixntedhe
cr e ffaﬁilg#%fgtfe%llg\ﬁ%@?@/@&&;ﬁ{eﬁg%%chu\é)gtg %1& ??%B?llngd 1 as a pale
aHewisplip( i+ s atli%oh. Exanpl e A. 11
(1-Benzyl - 4- phenyl - pi peri di n-4-yl) - met hanol
(internedi ate 11) Reaction carried out under nitrogen

ms”hﬁf Internediate 10 (2.04 g, 5.3 mml) was

seSPUREEE i n dry t et rahydrof uran (25 rH) and t he

TN HER) i £ BT -
@admm@de(mmmunﬂhb resulting reaction nmixture was

gradual |y warped to roomtenperature and further
stirred Ngg 2Jhours. NH C (aqueous saturated

sol uti on) anded-and the reaction nmixture was
exjracted firsg)with Et OAc and then with

1 r oxybtit ane. The conbi ned organic extracts were
d Na SO and evaporated in vacuo to yield

crude imternedi ate 11 (0.65 g, 43% used w t hout

further purification. Exanple A 12

(MmBherydfipiepaedictas 4.y39 g,rlea%afmll) (ﬂtltrﬁédmdai %(0e3 4,2).39 mmol)
Fa‘@g\f,zym glsogpt%eé'% O} (gdfz%ng4 79 fjr%l)% S é’nnenl% () was
mettoaaoed étlti Ori’C)foahiinmhées Tha my@tmﬂm@@de@lrte ré@m inperature

id i!herg&?sle%} é e @%go?ﬂéd‘ \;’:1911/8 aﬁfe'c\‘@cfe%i‘o&f&t Gas B&?ﬁé@oﬁ&lumn

wer e res U m xt ure
romatography (sﬂlca gel; DCM to D /MGOH(NH3) up to 10% as cluent). The

desired fractions were collected and evaporated in vacuo to yield compound 2 as a pale
pink solid (0.104 g, 21 %).

Example B.3
1'-Cyclopropylmethyl-4-hydroxymethyl-2'-oxo-4-phenyl-3,4,5,6,1',2'-hexahydro-
2H-[1,4']bipyridinyl-3'-carbonitrile (compound 3)

0

op

HO

A mixture of intermediate 5 (0.32 g, 1.3 mmol), intermediate 12 (0.25 g, 1.3 mmol)
and N,N-diisopropylethylamine (0.45 ml, 2.6 mmol) in acetonitrile (3 ml) was
microwaved at 150 °C for 15 minutes. The mixture was cooled to room temperature

and the solvents were evaporated in vacuo. The crude product was purified by column
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heated at 100 OC for 24 hours into a seal ed tube. The
cool ed reaction mxture was filtered through a pad of

walec@saomeeous earth. The pad of di at omaceous eRCT/RAPWaS052766

washed successively with nmeth¥hol and a 7N sol ution of
met hanol saturated with ammoni a. The conbi ned organic
filtrates were evaporated in vacuo to yield crude
internediate 12 (0.47 g, 1009 used w thout further
mhfd'nﬁeit@@hlbl@l’(sﬁ&ﬁgw OOM 1c3D|CM/MeOH(NH3) up to 10% as eluent). The

or ophen
SRR SRS S5 P4 bR R FE4 T U SpYL3 as an o
(9.882enkldiat e 13) A mixture of |nterned|ate 6 (0.255
g, 1.39 mol ), 4-(4-chlorophenyl)-4- hydroxypi peridine
(CA S. 39512-49-7) (0.265 g, 1.25 mmol) and
Ndi i sopropyl ethylamne (0.348 ml, 2 nmmol) in
iééﬂ&ﬁﬂ&ile (2. SIﬂ) was m crowaved at 150 OC for 10

ut The rea re s diluted wt 3
el ot Rty 35050 o enaha el oy -l
'[h,e |bipyaidicy i 32carboris-ild (¢omaponar4)Na SO and evapor at ed
i n vacuo. The crude product was purified by colum
chromatogl\aph (silica gel; DCMto DCMEtOAc 9:1 to
1:9). The | gd f¥attions were coll ected and
evaporated im vacuo to yield internediate 13 (0.357 g,

4-hydr oxy-2' - oxo-4-(3-chl orophenyl)-3,4,5,6,
|, 2" -hexahydro-2 H [I|,4"]bipyridinyl-3 -carbonitrile
(i nt'¥ nedi ate 13a) Internedlate 13a was prepared

according to the protocol for internediate 13
$ Bt fingpmediate 6 (0.267 g, 1.04 mmol), 1ntermedlate 12 (O 2g,1.04

4D @Hdl Mmhmpyéﬁw&hﬁm[m BuURel B dD hemEN dRdgoritrild (2 rnl) was
lné?%t aVP ?tl lihq’gggﬁg/g?lag@}/ ?—i’- T_h(e) )r(ngtﬁre( v%ascpolo? dotg Qoeg]r}{ tgrnperature
[ahd Me] §oilxmy1ts| whirg gbapdratedirbanid. (iheerddentredure diaaperified) by column

O%I_Beé %@l}qlz(gﬂ]?a rng %dﬂ'/l‘?# D&?fﬁé(ﬁﬁ&ﬁs ru%lto (fb‘l/o) as%‘iue%cfhe

oFuénesul
desnred fractions were collected and evaporated in vacuo to yield compound 4 as a pale

brown solid (0.100 g, 26 %).

Example B.5

1'-Cyclopropylmethyl-4-fluoromethyl-2'-o0xo0-4-phenyl-3,4,5,6,1',2'-hexahydro-2H-
[1,4']bipyridinyl-3'-carbonitrile (compound 5)

Reaction carried out under nitrogen atmosphere. To a solution of (dicthylamino)sulfur
trifluoride (0.145 ml, 1.11 mmol) in dichloromethane (30 ml) previously cooled to —78
°C, was added a solution of compound 3 (0.385 g, 1.06 mmol) in dichloromethane (30
ml) dropwise. The resulting mixture was then stirred at —78 °C for 1 hour and then the

reaction mixture was allowed to warm to room temperature and further stirred for 30



10

15

20

25

(C.A ' S. 383-50-3) (0.063 g, 0.029 mml) in DVE (2 m)
was dropw se added. The m xture was stirred at room

wo eovpaoArure for 15 m nutes. Then, i nterned at BCT/BP1008/052766

g, 0.26 mol) in DVE ( 1 ml)-4%&s added and the

reaction was mcrowaved at 150 OC for 15 m nutes. Then

NH C (aqueous saturated sol ution) was added. The
resulting mxture was extracted with AcCEt. The

efigas ANJRYeY (a\q@é‘ou@ sht@cht@v@iutiia, SOmaNelacvripdbad &d rhikture was

roduct was pur
i RSB R PO PRIl B R BREE T e
atbbm@doﬁybamzm@md 0¥ ¢ dld7entmed) addtiavd por3dtreduics. The
Y@&HQn hﬁxtﬁfee\!vgs WEE g@&béﬂ\%l%ltﬁ %a@ﬁ);g(’aqée%us@atufg%d solution),
|Wa-th19 lbrine.f Thew grer h iy eicyasdrieghayen Ne A Qung e pirnsstpd yu gicuo.
4he ,cﬁide,pzod‘uct was purlﬁed by reversed phase preparative HPLC to yield
hexah 3 él E |pyr|d|nyl 3'-carbonitri
GPWW@ yld 54%3 intermediate 13a is reacted
according to the protocol for the preparation of
internediate 14. B. Preparation of the final conpounds

[ I-Cyclopropylnethyl 4-fl uoro-2
Eﬁ% G B enyl -3,4,5,6,| hexahydro 2 H

[1h-Bhed1I-R Bfﬁh&}ikeﬁ -0 QH%\H)HI:# 4.5,6(18 QWHQHH%H 2y

m xt ure o¥ I nter
il hetd biayaidin - %cenb%trge (@nysoqﬂﬁ'oﬁ )) and
, 7V-dii sopropy) ethylamne (3.3 m, 19.36 mmol) in

acetonitNk_e 3 ng/yg;nicromaved at 150 0C for 15
m nut es. Theym Nt ure s cooled to roomtenperature

wer e evaporated in vacuo. The crude
» purified by colum chromatography (silica
0 DCM MeOH(NH 3) up to 5% as eluent). The

vacuo to yield conpound 1 as a pale yellow solid

(R%aﬁYo‘h c%m&&oﬁ@un@%m&geen%t&osphere. To a solution of (diethylamino)sulfur
trifluoride (0.075 ml, 0.57 mmol) in dichloromethane (15 ml) previously cooled to —78
°C, was added a solution of compound 4 (0.20 g, 0.54 mmol) in dichloromethane (15
ml) dropwise. The resulting mixture was then stirred at —78 °C for 1 hour and then the
reaction mixture was allowed to warm to room temperature and further stirred for 30
minutes. NaHCO; (aqueous saturated solution, 90 ml) was added and the mixture was
stirred for 15 minutes. The organic layer was separated and treated with 3-
chloroperoxybenzoic acid (0.024 g, 0.14 mmol) and stirred for 30 minutes. The
reaction mixture was washed successively with NaHCO; (aqueous saturated solution),
water and brine. The organic layer was dried over Na;SO4 and evaporated in vacuo.
The crude product was purified by column chromatography (silica gel; DCM to
DCM/EtOAc up to 20% as eluent). The desired fractions were collected and evaporated
in vacuo to yield compound 6 as a white solid (0.035 g, 17 %).
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| " -Butyl -4-fluoro-2 t-oxo-4-phenyl-3,4,56,1",2
t - hexahydro-2 H[Il,4 t]bipyridinyl-3 tcarbonitrile

\WMMWWMZ)AmMUmofHnammMeG(Oﬁmmmmmmm

1.39 mmol ), internediate 9 (©4B-g, 1.39 nmol) and
L,L/-diisopropylethylamne (0.72 m, 4.17 mmol) in
acetonitrile (3 m) was m crowaved at 150 0C for 15
m nutes. The m xture was cooled to roomtenperature
ahenigleBspl vents were evaporated in vacuo. The crude
product was purified by colum chromat ography (silica
dé&iButyvlnor doGiy 64 CRICddd34-phpntled 4,0 % HR '-blexmdnydyo-2Fhie
jfﬁ L]Bﬁ)s/r{cﬁn?ﬁtd %Qﬁba’}ﬁ{rﬁg@dla@o%%ga”d evaporated in

0 yleld compoun a pdale pink solid (0.104

g, 2 1% Ex le B.3 |

I-Qycl opre byl -A<hydr oxynet hyl - 2' - oxo- 4- phenyl -
,5,6,1 1,2 fheXahydro-

2 , b inyl-3 -carbonitrile (compound 3) A

N
of Jinternmediate 5 (0.32 g, 1.3 nmol),

te 12 (0.25 g, 1.3 mmol) and
L L/ Cfsopropylethylamne (0.45 M, 2.6 mmol) in
acetghitrile (3 m) was m crowaved at 150 0C for 15
m nbtes. The nmixture was cooled to roomtenperature
and the solvents were evaporated in vacuo. The crude

R QGdn Yaf teRHelifdt€ 14 hyoﬁpé heguRRY (A &) dnf @
(NH 3) to 1 @6@5 eluent The,

el; DCMtao DCM
dachylgaine G925 aﬂg/g- PnQld advpsRele @fafﬁeméﬁl@aer@wre in the
yaguicetof pyiladitmadorpen beivated Tafbdon 0004 Q) B83 tpurs3 The %9lids were

le.B. 4.l ) ) )
FHATR it Bioh Alrynaen g enaratssl il domRinThe gude sagign mixture was
Ith&l punidice foy o b Hshrdmatdgiaphyp (silichi geyl DGM- todd GEiMEOH @ to 1% as

&re LTl R&%r@éo Rl B HoPatld b 2B yR1ding
A ol A

compound 7 (0.019 g, 53 %).

An alternative way to prepare compound 7 is to react intermediate 14a according to the

above protocol.

Example B.8

3-cyano-1-cyclopropylmethyl-4-(4-phenyl-piperidin-1-yl)-pyridine-2(1H)-one
(compound 8)

N @)
X
DY
N /

A mixture of intermediate 5 (0.3 g, 1.18 mmol), 4-phenylpiperidine (0.286 g, 1.77
mmol) and diisopropylethylamine (0.615 ml, 3.54 mmol) in acetonitrile (5 ml) was
microwaved at 150 °C for 20 minutes. The mixture was cooled to room temperature
and the solvents were evaporated in vacuum. The residue thus obtained was purified by
flash chromatography (Si0,, DCM / MeOH(NH3) mixtures) to yield the desired



10

mmol ) and L, V-diisopropylethylamne (0.54 nm, 3.12
mmol ) in acetonitrile (2 mM) was mcrowaved at 150 0OC

wo 20081&74m nut es. The m xture was cool ed t o r oOPCT/EP2008/052766

tenperature and the sol vents-4®re evaporated in vacuo.
The crude product was purified by colum
chromat ography (silica gel; DCMto DCM MeOH(NH3) up to
10% as eluent). The desired fractions were coll ected
aoghpewad Thatedpouhdiasstiert fecyyistilllthed dipocthdictheat® dcldabmpound
%r S bg (0. 100 g, 26 %9. Exanple B.5
|f@§§ﬁ%8 | met hyl - 4-f 1 uor onet hyl - 2' - oxo- 4- phenyl -3, 4
,5,6,1 |,2"-hexahydro-2 H
[I,4" ]bipyridinyl-3 -carbonitrile (conmpound 5)
Revaertoune O deas mirengrasiaccendener to e protpsal ¢asermiagHer eommuying 8.
sol ution of (diethylam no)sulfur trifluoride (0.145

, 1.1 1 mol) in dichloromethane (30 nl) previously

m

ed.to -78 0OC, s added. a sol ution of c ound 3
6 Blsgisin ccng el TRl LR G Btonaing SpesbOmR0 one of the
dbopEsgnpldh@xt asil ting m xture was then stirred at
-78 0OC for 1 hour and then the reaction m xture was
allowed to warmto roomtenperature and further
stirred for 30m nutes. NaHCCh (aqueous saturated
dabletli on, 90 m) was added and the nixture was stirred
for 15 mnutes. The organic |ayerpwas separated and
treated with 3- chl oroperox nzojlc ag d (0.047 g,

0.27 mmol ) and stirred for 30 mi UtNs. ' The reaction
m xture was washed sue€essi yel i NaHCO (aqueous
saturated sol ution), and’ brine. The organic

| ayer was dried over apd evaporated in vacuo.

The crude product was purified by reversed phase

preparative HPLC to vield conpound 5 (0.1 12 g, 29 9%.
Exanpl € Bl @glmp. | Ex. ' .
| - Butyl -4:fluorgnet hyl -2 -oxo-R: phenyl -|3, 4, 5:;K |
|, 2' - hexahydfe- 2 HRo-

1 Bl Ny ~F

2 B2 NN ~F

3 B3 Ny - oH
4 B4 AN ~OH
5 BS v/ NG

6 B6 NN ~F

7 B7 NN O~k
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[1,4"]bipyridinyl-3" -carbonitrile (conpound 6)
Reaction carried out under nitrogen atnosphere. To a

waedogtioam of (di et hyl am no)sul fur trifl uoride POI/BFH08/052766

m, 0.57 nmol) in dichloronethlne (15 m) preV|oust
cooled to -78 0C, was added a sol ution of conpound 4
(0.20 g, 0.54 mmol) in dichloronethane (15 m)

dropwi se. The resulting m xture was then stirred at
-78 0C for 1 hour and then the reaction m xture was
allonwed to warmto roomtenperature and further

&1 iAmabdichlgrart30 mi nut es. NaHCO (aqueous saturated
solution, 90 mM) was added and the m xture was stirred
for 1FonlhMesharFiierizstigant thelcaygoundofskpprcsane thvanidon, the
tf61‘f‘&£i§_gmn¥¥tﬁd?1\§as&s%or oper oxybenzoic acid (0.024 g,

0. 14 ') and stirred for 30 mnutes. The reaction

m xture was washed successively wi th NaHCO (aqueous
saturated solution), water and brine. The organic
ILaMs weserdl podedaver Na SO and evaporated in vacuo.

The crude product was purified by col um

chr ondtho gitighyncésirérman vgsperfaXddd widCVHELIDBE flopm AQil&D%

I
gf\%gﬁlolf(g%%%cony} ‘%J%IBI]EHES (4K %&ﬁ 'r;Q Qts%lu n@?@ﬁ @ deggstvsﬁrd tat‘ffl l;lgtosarnplelr,
gaiofunr( ovapas dipde ;gvray/(;ietggtgﬁfjpéDB arxd p column as specified in the
res?b'@tﬁje Iﬂetﬁ(I)déQfeW hVﬂoQXﬁfor% th@&ﬁmﬂn RS @lylllt t8 aM8 dBtektor. The MS

hexah froé{j {] 1dinyl-3 -carbonitrile
(del5R195 Wit coniigaredow i) ﬁleﬁtfroﬁpﬁ%yelf‘)ﬂ’éaﬁloé’t WU Noirpe ‘ﬁas used as
@h@&bﬂl‘f@ér)gas NThe{dweetotemperatirg wan thattaiaédyt jlanoicne Ml Bcfuisition

s a0 Bh et vat ed car bon

(0.005 g) for 2 hours The solids were filtered off

and the filtrate was evaporated till dryness. The
Qs feaction m xture was then puri fied by colum
chromat ogr aphy (silica gel; DCM MeO H up to 1%
s adfﬁlt}%? (hE pcrdlgupecdut P\Sﬁrﬁe&r@aﬁ%ﬁngd’I’%é@ﬁé‘@ Q4 gn an

VR QT &t @&nﬁ@e Viag U, Y118 30 Men) from Agilent, with a flow rate of 1 ml/min,
at 60°C. The gradient conditions used are: 90 % A (0.5 g/l ammonium acetate
solution), 5 % B (acetonitrile), 5 % C (methanol) to 50 % B and 50 % C in 6.5 minutes,
to 100 % B at 7 minutes and equilibrated to initial conditions at 7.5 minutes until 9.0

minutes. Injection volume 2 pul. High-resolution mass spectra (Time of Flight, TOF)
were acquired only in positive ionization mode by scanning from 100 to 750 in 0.5
seconds using a dwell time of 0.1 seconds. The capillary needle voltage was 2.5 kV
and the cone voltage was 20 V. Leucine-Enkephaline was the standard substance used

for the lock mass calibration.
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compound 7 (0.019 g, 53 %9. An alternative way to
prepare conpound 7 is to react internediate 1l4a

wa@ewenaisng to the above protocol. Exanpl e B.8 PCT/EP2008/052766

3-cyano- | - cycl opr opyl met hyl - -44{4 phenyl - pi peri din-1 -yl
)-pyridine-2(l H)-one (conmpound 8) A m xture of
intermediate 5 (0.3 g, 1.18 mmol ), 4-phenyl pi peridi ne
(0.286 g, 1.77 nmmol) and diisopropylethylanine (0.615
Merh@i >4 nmol) in acetonitrile (5 m) was m crowaved

Th
T afdbal b kel Tt i ATl A ARl et i gn o
VAN 1 STdvdume S 2 duent hlis 30bha) freth Riesomanéx, matdh dofjow rate of 1.0

fnll ﬂﬁfﬁ ?tg‘foﬁgaﬁﬁggl X E%lt &éid(%on g%%éreW(Ngb 3) l%ﬁéﬁlﬁﬁ)acetate

ﬁ@]@%/@%)t al% Bs@ectenigeled hﬁvﬁe(ﬁrﬁéhanpa t9|5@I‘Vd Brgapdind ® 6.5 minutes,
t®160%OB af 3 n%utgpm@qlb‘aaw@ﬁ) RItRP 36 REREGOY 3 Mluted until 9.0

t he t ocol scri.b ound 8. Tabl e

BB DSC A YR P PRG35 B dd TG b g TOP)
tv&,r@ acuatd bhlg ialposigvEivaimaties mox by Beanhing adoh @00 tcCZfﬂIJm 0.5
%%(Conaﬁ]fsiﬁgg aBR1 ¢ of](). Flsecongsz Tﬁg capiwy needle voltage was 2.5 kV for
positive ionization mode and the cone voltage was 20 V. Leucine-Enkephaline was the

standard substance used for the lock mass calibration.

Method 3:

In addition to the general procedure: Reversed phase HPLC was carried out on an
ACE-C18 column (3.0 um, 4.6 x 30 mm) from Advanced Chromatography
Technologies, with a flow rate of 1.5 ml/min, at 40 °C. The gradient conditions used
are: 80 % A (0.5 g/l ammonium acetate solution), 10 % B (acetonitrile), 10 % C
(methanol) to 50 % B and 50 % C in 6.5 minutes, to 100 % B at 7 minutes and
equilibrated to initial conditions at 7.5 minutes until 9.0 minutes. Injection volume 5 pl.
High-resolution mass spectra (Time of Flight, TOF) were acquired only in positive
ionization mode by scanning from 100 to 750 in 0.5 seconds using a dwell time of 0.1
seconds. The capillary needle voltage was 2.5 kV for positive ionization mode and the
cone voltage was 20 V. Leucine-Enkephaline was the standard substance used for the

lock mass calibration.

Melting point determination

Melting point determinations were performed on a Mettler FP62 apparatus.



B4 -' OHB5 B6 B7 B8 "" H B8 HC. Analytical part For
LCMS- char acteri zati on of the conpounds of the present
wo pwenovidson, the foll owi ng method was used. LCMECF/EP2008/052766

gener al procedure The HPLC medsurenent was per f or med

using a HP 1100 from Agi |l ent Technol ogi es conprising a

punp (quaternary or binary) with degasser, an

aut osanpl er, a colum oven, a diode-array detector

(@h@ amghlymcao Hz!ttlﬁ'(lRtafﬁee&l@ @@tﬁﬁticﬁdllrh@iﬂi rhﬁluteggfmﬁb*i Mé€ans the
t.ho el o FlLow fr £ colum was split to a M5

GRS Rl i bk B  ont T gured v th an

el ectrospray ionization source. Nitrogen was used as

the nebulizer gas. The source tenperature was

mai|nt ai ned at 14 1tifft @ acquijsition Was perforned

w tih Eeasl-Nox- Qpenl ynxX sofvMikbr . R/NBiilpMiethddh | addi ti on

to |[the general pP@H’éG’Lﬁ)e Rever|sed phase HPLC| was

carfried out onan XDB-C I8 carqrigdge (.83 mm 2.1 x 30

mm)| G9epAURgill ent!89%i th a|fPow & of Llm /mp, at

60 The gr.adifent condi{ions used arej . 90 % A (0.5
g/ 1((2%&9&1&* M ad (ilt e sol ut3? % B {hceton{trile),
5 % nmet nol) o 50 % % 6.5 M nutes,
to fgﬁ‘g 93 ] ninutes a <?92eqL531%90rat3 to ipitial
ConShMzadt 1 1dam nutespatily S0 1y

Compound 5 decomposes | 366 4.19 1
Compound 6 n.d. 368 4.45 1
Compound 7 n.d. 398 4.45 2
Compound & 128 334 4.05 1
Compound 9 decomposes | 350 4.76 3

n.d.: not determined

D. Pharmacological examples

The compounds provided in the present invention are positive allosteric
modulators of mGluR2. These compounds appear to potentiate glutamate responses by
binding to an allosteric site other than the glutamate binding site. The response of
mGluR2 to a concentration of glutamate is increased when compounds of formula (1)
are present. Compounds of formula (I) are expected to have their effect substantially at
mGluR2 by virtue of their ability to enhance the function of the receptor. The
behaviour of positive allosteric modulators tested at mGluR2 using the [*>S]GTPYS
binding assay method described below and which is suitable for the identification of
such compounds, and more particularly the compounds according to formula (I), are

shown 1n Table 3.

[°SIGTPYS binding assay

The [*°>S]GTPYS binding assay is a functional membrane-based assay used to
study G-protein coupled receptor (GPCR) function whereby incorporation of a
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m nutes. Injection volune 2 nm. Hi gh-resol ution nmass
spectra (Time of Flight, TOF) were acquired only in

W@o®BiOMe | oni zati on node by scanning from 100PCDEFEN8/052766

in 0.5 seconds using a dwel I-46me of 0.1 seconds. The
capillary needl e voltage was 2.5 kV and the cone

vol tage was 20 V. Leuci ne- Enkephal i ne was the standard
substance used for the | ock mass calibration. Met hod 2:
non-agdidlysabletfornt bBEGTENETHGTPYS ¢adubsine Rewphogaphaselled with

HPLC si-ed
g SR “5F SRRl Ehe DT st hee i Betgnee of
guAmisme Sétdllﬁmﬂlate'l' ({eDB) pdgembsivo igihpsping: ((BBY aad en a@tfvation of

{%{g?gm tﬂe{nﬂa&%ﬁﬁp r[ﬁ/g@ﬁ@f ﬁéc% Q llﬁgolr@gltg/d andt %%ngt be /cl&aved to
icAnt&1s the piphadge qysleidmy B9 uFFPWLRr@@CQIﬁ d@n Pharmacology

eqiillo bmh ayliléP&] sang i Ial: ). CHfédaJrﬂdu%%f @alozc@er[?%sqmpys
until 9.0 mi nut es. FPgtl on vol

FEOFR i e i RS ShS SRy B DO ProtgiRand sy the activiy
e e apoidi craad)emteynmﬂedpmﬁlmM/&celﬁntsmé slmwmmode poyferentially

08 ﬁ@n& ‘[bgg&rproteilhog Ere(fetﬁﬁﬁallcou |11}5gaf?)? ﬁl%‘ h%ﬁ{/ th%ngew% I.J widely

conds? “The ca nee
21.561 foustidyrregpsirtactieatioomif 2(bluBA rmwrabmhumeecomhmant cell fines

\éﬁ 1 PE&u cﬁ&ﬂl\éusér%%' &1' 003 B RARG dt '3? 2‘0@@ l\t/lﬁé%l ét%i‘ﬂ@?&%? Journal

st ance [ ock mass cal I'bra

3?f NeHroaa%rmsr%ﬂ lt %55t8h@4 é@h@ﬂ@wsemebéléd 8?%) Mﬁé@%la%%wrmacology
rslaaz&e JﬂE’LH‘erms: deatriicale QittofaRe BS80S bilfdlikOodskaiNusin O

Adv. Ch t
Toonhrtesgrods o b GRS Buiin SIEURE FEHRRYr apd sgptcd from
GChafThwasgreadi €A03¢ dMudedul oPhatmsad logy e 79868 19%) for(tBe Betgétibn of the
. ¢ LUt o 7 '
ISERY: AR RSB D) prop 07 b AR bl nfhyion
100 % B at 7 mnutes and equilibrated to initial
conditions at 7.5 mnutes until 9.0 mnutes. |njection

Wb BBanR pHeparation

CHO-cells were cultured to pre-confluence and stimulated with 5 mM butyrate
for 24 hours, prior to washing in PBS, and then collection by scraping in
homogenisation buffer (50 mM Tris-HCI buffer, pH 7.4, 4°C). Cell lysates were
homogenized briefly (15s) using an ultra-turrax homogenizer. The homogenate was
centrifuged at 23 500 x g for 10 minutes and the supernatant discarded. The pellet was
resuspended in 5 mM Tris-HCI, pH 7.4 and centrifuged again (30 000 x g, 20 min,
4°C). The final pellet was resuspended in 50 mM HEPES, pH 7.4 and stored at -80°C
in appropriate aliquots before use. Protein concentration was determined by the
Bradford method (Bio-Rad, USA) with bovine serum albumin as standard.

[**S|GTPYS binding assay

Measurement of mGluR2 positive allosteric modulatory activity of test
compounds in membranes containing human mGluR2 was performed using frozen
membranes that were thawed and briefly homogenised prior to pre-incubation in
96-well microplates (15 ug/assay well, 30 minutes, 30°C) in assay buffer (50 mM
HEPES pH 7.4, 100 mM NaCl, 3 mM MgCl,, 50 uM GDP, 10 pug/ml saponin,) with

increasing concentrations of positive allosteric modulator (from 0.3 nM to 50 uM) and
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Hi gh-resol uti on mass spectra (Time of Flight, TOF)
were acquired only in positive ionization node by

waeasnomag from 100 to 750 in 0.5 seconds usi ngPer/a@rmbs$/052766

time of 0.1 seconds. The capi4Tary needl e vol t age was
2.5 kV for positive ionization node and the cone

vol tage was 20 V. Leuci ne- Enkephal i ne was the standard
substance used for the | ock mass calibration. Melting

réﬂhd?rta dalimanproaticonink |ct)1hd§gtr@t€tiﬂ’ttf gl /b (RAM a5xay \Wef fo added
ttler ER62 apparatus

R G e Pa Ml s RREE Bl RelBN i slpamate  ECs

(CMcntratiem $.c hepnpegtadioattied gimes 85 86 of the rwmp@lumpo@ﬁer glgtamate,

BASHi a@c#ﬁanc@ b Qﬁk d‘liaﬁ@ i g et 5N ﬁi@@%fﬁmog ' I‘h%hnacol

exa ,provi
|3ﬁﬁg§?128(’1) arfeer g tltm 9%[ allGd & 1(@ é n%(f&l)ét) é?lﬁe‘éﬁa total reaction

Wﬁdﬁ%?of 2T)bqﬁ emf&%pmmgreas@mrbﬂeﬂyrm @mﬂeaﬁ&ug hed aBIldv
ot her. than

to an | osteri
(hSRE RS neReo PR acSefin CHETHES IS0 TS sV stopped
&y&@pﬁd eatuuat fibratioh ogérytl asHibec filker platee ddE fllted®awell GF/B filter

%?at ) er f ?négrrgbg&vsgrét@erévei s }grrﬁl f%tlate o?gg glé%g\%elf)lglate cell
él@b@tstahtﬁllaebmw%?em B Reerh Y Shhi).randghaf bt W@ffhnn@ﬂbrdel tingestvaith 300

‘ELO'BPR% %okf‘fasfhtﬁ‘u‘?fe!r az@ t2?1§0 ﬁ@%ﬁ@tﬂéHzPﬂl‘eﬂmw;&H 0f 4),

Sitive | ost erl uaors este
hlEcrs 9sKs) t@quysdﬁpqi»dmﬁéoaé hliawdsriat! féscsackiat (wrewmt -0) was
aa@ecmleabh wall samutrﬁ@hlﬁaﬁ@boﬁdaef%sql@mpw vaategdur& inSuiwell

t | I 35
S OB Pl E MR oa et Bl G SO TRB D geific [SIGTPYS
HEREE GHeEnbicd di thy passsage offveld [BEMISIGFRyShiziundi wag performed
A5RAY dne Boifd BGHNA RIS ARG RAS Gd BSPRAY SRR LA,

Data analysis

The concentration-response curves of representative compounds of the present
invention in the presence of added EC,s of mGluR2 agonist glutamate to determine
positive allosteric modulation (PAM), were generated using the Prism GraphPad
software (Graph Pad Inc, San Diego, USA). The curves were fitted to a four-parameter
logistic equation (Y=Bottom + (Top-Bottom)/(1+10"((LogECso-X)*Hill Slope)
allowing determination of ECsg values. The ECsg is the concentration of a compound
that causes a half-maximal potentiation of the glutamate response. This is calculated
by subtracting the maximal responses of glutamate in presence of a fully saturating
concentration of a positive allosteric modulator from the response of glutamate in
absence of a positive allosteric modulator. The concentration producing the half-
maximal effect is then calculated as ECs.
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study G protein coupled receptor (GPCR) function
wher eby incorporation of anon-hydrolysable form of

wW@Ieg/1)BFB] GTPyS (guanosi ne 5' -tri phosphate, |BOEEP®AS/052766

with gamma-enmitting 35S), is #easured. The G protein
subunit catal yzes the exchange of guanosi ne

- di phosphate (GDP) by guanosi ne triphosphate (GIP)
and on activation of the GPCR by an agoni st,
[13bH I5TPESs mAetspied datcrRompoaddanctoedingad theinsemdoied
to continue the exchange cycle (Harper (1998) Current
Pr ot ocdl sompouRdaweecostedin Feende A0 Ghdihaghhise \zl&aBetesit a
Ippecdezermmﬁ ]ﬁm&mceﬁ%at{o%d oc?e%rhl\f eﬂo%ﬁ@e%ﬁggéic rno%iulatl?n
i'ncor por ati on nmeasur he "act
t(ﬁéf PE Bk Vialues dhoteh ate avpragescali duptlgat@ffaltl%eofalé,o@ﬂn§¢ntratlon

&poh& Qei&r Mbmed leaﬁgn'é%% &RRERT A S tfcl c%ﬁl%ﬂ@n&s%h@@ed a pECs

refe entially cou to Qi -pro p
éaq)gvafhefr Oﬁlrﬁ?@ t %Bd The pyorRd; éﬁ%ﬂ%ﬂgnﬂf 8k § for a
tsmgset aigpyrimestap taimaed to/gd dboat @B leganiR2 receptors both
in reconbinant cell lines and in tissues (Schaffhauser

et al 2003, Pinkerton et al, 2004, Miutel et al (1998)
Jour nal ofNeurechemstry—+FE2p5864—Schatfhauser et
al (1998) | Misines Naar Pharnacologgﬁg : 228-33). Herle we
descri be the use of| the [35S] GiggPAvndi ng assayl usi ng
menbranes|fromcells transfected with the human [md uR2
receptor and adapted from Schaf fplEguser et al ((Z003)

Mol ecul ar [Phar racol pgy 4:/98-810&é§0r the detect|i on of

t he posit Ve :a] lostleric modul ati (DAI\/Q prnpprti es of

t he conmpopunds ©f thjs invention.6Nenbrane preparjati on
CHO-cel I s|were, cultjured to pre-coniluence and
stinmul at eg—wth- 5 M butyrate f ol24 hours, prHgr to
washing inh PBSl and| then collectb6h by scraping|in
honngenisatlonibuffer (50 nNITr|§9§O buffer, pH 7.4,
4C) . Cel | Hysates—were—horpgenizea—briefty (155) usi ng
an ultra-t urra& honpgeni zer. Theb6Rbdnogenat e was

centrifuged aL723 500 x g for 10gAgnutes and thg
super nat apt—discarded—Fhe—petHet—was

8 6.5

9 7.2

nm : not measured

E. Composition examples

“Active ingredient” as used throughout these examples relates to a final
compound of formula (I), the pharmaceutically acceptable salts thereof, the solvates

and the stereochemically isomeric forms thereof.

Typical examples of recipes for the formulation of the invention are as follows:

1.Tablets

Active ingredient 5to 50 mg
Di-calcium phosphate 20 mg
Lactose 30 mg

Talcum 10 mg
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resuspended in 5 MM Tris-HCO , pH 7.4 and centrifuged
again (30 000 x g, 20 mn, 4C). The final pellet was

wo emsspanded in 50 mM HEPES, pH 7.4 and st or edr@t/EPBOOG2766

in appropriate aliquots befor#use. Protein

concentration was determ ned by the Bradford nethod

(Bi o-Rad, USA) with bovine serum al bum n as standard.

[ 35S] GTPgS bi ndi ng assay Measurenent of nd uR2

Pasdnkhive sddrast eri ¢ nodul ataeny activity of test

conpounds i n nmenbranes contai ning human nd uR2 was
Petdtostaetlt usi ng frozen nmenbdad@mgt hat were t hawed and
briefly honogeni sed prior to pre-incubation in 96-well

i drip Brampls, {ctise ﬁg/r%tg@ayamm teplagoad Wﬁthuheewmmmnt phany of the
%5%@¥u1¥ﬂéfaﬁgdrdﬁ£%o [H\él}ﬁ@ RSP tionin nﬂa@@cdg\t[l fd san¥ A¥bunt of any

saponi wi t h”i ncreasi ng
& ﬁ@eﬁ%ﬁmailﬁ%gorew%%. ti ve all osteric nodulator (from
0.3 nMto 50 mM andeither a mninmal pre-detern ned
concentration of glutamate (PAM assay), or no added
| ut amat.e. For the PAM assay, nenbranes were
%r—ggﬂﬁ%%%%\t ed with glutamate at EC25 concentrati on,
[ 4 8
rAenSa %gggj gﬁsﬁo{%ﬂ&@}{l 19 %réhog?e S%Ir no?%lc:%(glrl ‘gsﬁ%té&? €0 nfﬁ%l éﬁ%h milliliter
@aﬂfaln@ Fi to Setngaﬂf one pfahy agtiye. compouptrar Hawglof ssmm carboxyrnethyl
cgﬁlﬁo@‘f’)mg & stoﬁ[un@géjdztoht@ Ns6Y mp 3PIHIE e \&a@er]adrll\ﬁll
.C.) to achieve a total reaction volune of 20
m cropl ates were shaken briefly and further |ncubat ed
to allow [35S] GTPyS i ncorporation on activation (30
3L imjéceshle 30 0C). The reaction was stopped by rapid
vacuum filtration over glass-fibre filter plates
(AUparEntetak corgpositainl is GrpBretitlytseirrind b6 86 by Rengddit of Edtiveringredient of

9, ] ' 6-well plate
B ReRRR e R BRI A Re™ Uy Pana
then by washing three times with 300 m of ice-cold
wash buffer (Na2PX.2H20 10 nM NaH2PO4 H2010 mM pH =
4. Olntnkehd ters were then air-dried, and 40 m of liquid
scintillation cocktail (Mcroscint-0O was

Active ingredient 5to 1000 mg
Stearyl alcohol 3g

Lanoline S5¢g

White petroleum I5¢g

Water ad 100 g

In this Example, active ingredient can be replaced with the same amount of any
of the compounds according to the present invention, in particular by the same amount

of any of the exemplified compounds.

Reasonable variations are not to be regarded as a departure from the scope of
the invention. It will be obvious that the thus described invention may be varied in
many ways by those skilled in the art.
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added to each well, and nmenbrane-bound [35S] GTPgS was
nmeasured in a 96-well scintillation plate reader

w@ TwpACamnt , Per ki n-El mer, USA). Non-specific PGBBP16IS052766

gS binding is determ ned in t¥e-presence of cold 10 mM
GIP. Each curve was perfornmed at |east once using
duplicate sanple per data point and at 11
concentrations. Data anal ysis The

cogmggntrati on-response curves of representative
conmpounds of the present invention in the presence of
laddedcdea@mndfof fidghwiRR2(IEgoni st gl utamate to determ ne
positive allosteri nodul ation (PAM, were generated

using the PrN aphRad software (G aph Pad Inc, San
Di ego, USA). cunves were fitted to a
four - ter IQgistic equation (Y=Bottom +

det er i ¥rat yan o0f EC50 val ues. The EC50 is the
concentratrRpn of a conpound that causes a hal f - maxi mal
potentiation of,ﬁhe gl utamat e response. This is

cal cul at ed by d4 tracting the maxi nal responses of

glutamate in presence . of a fully saturating .
concdiiyding py Bereechsausallyveongrcoferma theseqfoubetstior from

t |h|e rths ROOSAI ,lcglt&tga]ﬁth ﬁbbtﬂu@b&?ﬂﬁ%-&?cl&@ﬂ§i ti vet )
a (0] eric u r. e conce al.l (0] |

L R i e BB orS 6 v Sy e LR R GG, et
Phar mac etitsgiced withttlofogor Comlodadssubstitatedi with floorbhe

i nvemt i unds were tested in presence of
nd u% gghc?’rﬁ%séen%glrﬂg@énat e at a predeterm ned EC25
conc@rvidadithat, if Reisdwleithande ipbsdoxyle al | osteric
nmodulygf ;pﬁﬁhr(a@_ﬁicgﬁ%r BAMbtab N H ifer TN sBlvatcaMgeages of
duplicate values of 1 1l-concentration response curves,
fromat |east one experinent. Al tested conpounds

o IR ard Bt oime phed QERuBPriR e L fyfFine

expfermnignt is estinmated to be about 0.3 log-units.

(Top-ﬁ?tt / (N+10" L((LogEC 50-X)*Hi || Sl ope) all ow ng
t

0O
N
N | AR
@Q .
R (1),

including any stereochemically isomeric form thereof, wherein

R, is Cyealkyl, or Cysalkyl substituted with C;scycloalkyl;

R, is hydrogen; fluoro; C;salkyl substituted with hydroxyl; C;4alkyl substituted
with fluoro; or C;4alkyloxy substituted with fluoro;

or a pharmaceutically acceptable salt thercof or a solvate thereof.

3. The compound as claimed in claim 2 wherein the compound is other than
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nm: not neasured E. Conposition exanples "Active
i ngredient” as used throughout these exanples rel ates

wo 2008/1674mal  conpound of fornula (1), the PCT/EP2008/052766

phar maceutical |y acceptable s&lts thereof, the
sol vates and the stereo chemically isoneric forns
t hereof. Typical exanples of recipes for the
fornul ati on of tEF invention are as follows: 1.Tablets
Active ingrgdienty 5 to 50 ng D -cal ci um phosphate 20
ng Lactose 30 gPCmm 10 ngMagnesi um stearate 5 ngy
st arch dd 200 nmg In this Exanple, active
berepl aced with the sanme anount of any
R ds according to the present invention,
in particular by the same anount of any of the
exenplified conpounds. 2. Suspension An aqueous
suspension is prepared for oral adm nistration so that
dacThclcompduntl ia$ elainc@hihailais 2lot Dwhenein RS is dlweraiC, Likikyl substituted

act upds | : 0 - -
col 1A SEEORELCT Stk o i By SPGB R Kl wi
andflygber ad 1 nl. 3. Injectable A parentera

conposition is prepared by stirring 1.5 % by wei ght of
active ingredient of the invention in 10% by vol une

F§|' 35&5‘, P%@@ﬁ)ﬁé élall’pﬁd ey one o claims 1 to 4 wherein R; 1s Cagalkyl.

6. The compound as claimed in claim 5 wherein R; is 1-butyl.

7. The compound as claimed in any one of claims 1 to 4 wherein R; is C;salkyl
substituted with C;_scycloalkyl.

8. The compound as claimed in claim 7 wherein R is cyclopropylmethyl.
9. The compound as claimed in any one of claims 1 to 8 wherein R; is fluoro.

10. The compound as claimed in any one of claims 1 to 8 wherein R, is C;_4alkyl
substituted with hydroxyl.

11. The compound as claimed in claim 10 wherein R; is methyl substituted with
hydroxyl.

12. The compound as claimed in any one of claims 1 to 8 wherein R, is C;_4alkyl
substituted with fluoro.

13. The compound as claimed in claim 12 wherein R; is methyl substituted with fluoro.

14. The compound as claimed in any one of claims 1 to 8 wherein R; is C;4alkyloxy
substituted with fluoro.

15. The compound as claimed in claim 14 wherein R; is ethyloxy substituted with

fluoro.
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4. O ntnment Active ingredi ent 5 to 1000 ng Stearyl
al cohol 3 g Lanoline 5 g Wite petroleum 15 g Water ad

waomsgo4m t hi s Exanpl e, active ingredi ent can BPEI/EP2008/052766

repl aced with the same anount5df any of the compounds
according to the present invention, in particular by
t he sane anount of any of the exenplified conpounds.
Reasonabl e variations are not to be regarded as a
departure fromthe scope of the invention It will be

vi.ous that 'the th describ
8y PR b ShayiEip AP0 S0E SR G A T I KPP B o
(I"bymwgmmﬂumg,alesﬂgmegnmbﬂna@ﬂWwﬂn&mner|c form
t hereof, wherein R is C4_6al kyl, or G _3al kyl
substituted with C3 7Cycl oal kyl ; R is hydrogen;

Hy dF esc§ampaungd gp etainggd imgladgy 16spbereintRetis éluwom Cryakployy
GhihdalikyvitsyhRetd t uted with fluoro; or C _4al kyl oxy
substituted with fluoro; R3 is hydrogen or hal o;
provided that if R3 is halo, then Ris hydroxyl; or a
ABaTheceuidundlab ylagnakiptcidimel waértintthe t@apowid tas sied folbeing
the@b&%ﬂaz The conpound as clainmed in claim1 wherein
t he 'conmpound has the follow ng formul a

O
Na
R
Z
o NTNF
R/\
3 HO

()
including any stereochemically isomeric form thereof, wherein
R; 1is Cypalkyl, or Cysalkyl substituted with C;_scycloalkyl;
Rz is hydrogen or halo;
or a pharmaceutically acceptable salt thercof or a solvate thereof.

19. The compound as claimed in claim 18 wherein Rj is halo.

20. The compound as claimed in claim 18 wherein R is chloro.

21. The compound as claimed in claim 20 wherein the compound is

0O
N
Cl X NN
|
N =

HO

or a solvate thereof.

, or a pharmaceutically acceptable salt thercof
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i ncluding any stereochem cally isonmeric formthereof,
wherein R is C4-6al kyl, or G _3alkyl substituted with

wE&osaymaoal kyl ; R2 is hydr ogen; fluoro; G _4aP&yEP2008/052766

substituted with hydroxyl; G 5ﬁal kyl substituted with
fluoro; or G _4al kyl oxy substltuted with fluoro; or a
phar maceutically acceptable salt thereof or a solvate
thereof. 3. The conpound as clainmed in claim2 wherein
©h eTllemmﬁpumdd la$ clatrh@} intdiedmAl W}E'ﬂeinCRJlFﬁB a bbilﬂyl?i—niidtla}ilmeﬁutyl or
inc 1S uar 9; ,Ci .

subt ooyl R P Aot Glogt I Sy Rt i
f | uorathyl substitutddividy Ifloeyo; sthysixytsubsdutaid whthf fluege.o. 5.

The conpound as clainmed in any one of clainms 1 to 4

wherein R is C4_6al kyl. 6. The conpound as clained in
@Bafepmpamed & daiediia clpip fpwhiereiy R Thbeehpbessdppaepyimethyl; R,

cl aﬂs Hﬁl@rd MUY sABeinRed Ghithih ?&rogigl SncfhyMgseititeRivith $luoro;

g}d é}’ ubst |d|t%tﬁ3?| wi th”C3_7cycl oal kyl. 8. The

AGY SEPSHIUG AR THOO ai m 7 wherein R s

cyclopropylnethyl 9 The conpound as cl ained in any
%ﬂﬁ%@g €o dnpaOu% ag' clta ed 1‘#&2&%&1‘ {)kn Ehéor lJrl{g ?T%u&yjlgg cgﬂgpropylmethyl;
wheReiinhRzogen; ﬂtugmamo}llor@ubst ituted with hydroxyl. 11.
The conpound as clained in claim10 wherein R2 is
nmet hyl substituted vvlth hydroxyl . 12. The conpound as
cPafirerrerndiyclymeddn C@Ifﬁllﬁ%heielﬂéhescqm&uéﬁiiﬁ cfeg from
G _4al kyl substituted wth fluoro. 13. The conpound as
clained in claim V\,h ei pRR2 is methyl substituted

with fluoro. 14. The und as clained in any one of
claims 1 tog ‘ e'h is G _4al kyl oxy

R2

-R, -R;

W <" OH

NN ~OH

W ~

NN ~E

N O~




substituted with fluoro. 15. The conpound as cl ai ned
in claim1l14 wherein R2 is ethyloxy substituted with

wo bawenar41%6. The conpound as cl ai med i n any onePOI/EP2008/052766
clains 1, 2, 3, 5to 7 wherei¥ R is hydrogen; fluoro;
or O__4a|ky|oxy substituted with fluoro. 17. The
conpound as clained in claim 16 wherein Ris fluoro or
C _4al kyl oxy Qlthf ituted with fluoro 18 The compound
as clajmed in cl n11 wherei|n the conpggnd has t he
follow ng fornul3a i ncluding any steretchem cal ®
iSOHEY_6—4{ﬁ+ﬂ44ﬁﬁ+¥ﬂ——4whc. HR—s—CA—Balkyt-—ef
C _3al kyl substitutgéd with d3_7Cycloal kyl; R3 is

hydrogen or hal'o™~0r~a pharnaceutical |y acceptabl
Salt tf\grgnf oF—a t-nl vatet grgnf 1Q Tha r\nrmnnrd as

TCT CUT A ouUT vuar © CTICT CUT . L. LILLAYZ UUII’JUUII

clainmed in claim 18 wherein R3 is halo. 20. The
compound as clained in claim 18 wherein R3 is chloro.
2 1o0r Fipbamvwpsisatly asccptadlermelt thareaflagiarspbotothercef n t he
conmpound is , or a pharmaceutically acceptable salt
thereof or a solvate thereof.22. The conpound as

| ai med in Ialmlv\/ne ei i i.s 1-butyl, 3-nethyl-
26 bétcympsrm@w BB1Ey clap ﬁw%erﬁn ithe qﬂwcﬁyoaa%eﬁ sefqetiirfipm
nmet hyl substituted w tdh hydroxyl; nethyl substituted

with fluoro; eth¢1 y subsrjtuted with fluoro. 23. A
compound as_cl ai ned Tn aim1l wherein R is 1-butyl

or cycl opr (P is fluoro; nethyl substituted
wi th hydro , thyl substituted with fluoro;
R2
-Ry -R;

/”\‘7 E

NN F

”»\§7 ~OH

NN ~OH

'/\\7 ~

NN ~F

NN O

or a pharmaceutically acceptable salt thercof or a solvate thereof.

27. A compound as claimed in any one of claims 1 to 26 for use as a medicine.
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et hyl oxy substituted with fluoro. 24. The conpound as
clained in claim18 wherein R is 1-butyl or

waeyosopropyl net hyl ; R2 is hydrogen; fluoro or Bti/BPIMNS/052766

25. A conpound as claimed in-2¥aim1 wherein the

conmpound is selected from-RlL -R2 -F -F OH OH Hor a

phar maceutically acceptable salt thereof or a solvate
thereof. 26. A conpound as clainmed in claim1l wherein

QBE ACphpoUcdhticsl c@ﬁip@@lh@ﬁi chnmpMinga thdidbentifally-dffe@ivddmhount of a

har naceut.i ¢ I acce bl e.salt thereof ar a
oo JaPEBHRERGHIMeEs P EETR shimS 435 eh ab R fnehy Rty
of etaipmmblcicarner2s diloentuse as a nedi ci ne. 28. A
phar maceuti cal conposition conprising a
therapeutically effective amunt of a conpound as
clainmed in any one of clains 1 to 26 and

phar neRBRAUNE 45 clpimedt Bpnxisng o gl totd o4 ﬂ@ﬁmaceygcalA

CONMREKPEsifsn & @hiRd ih Bladh P8 atier@iting babRHedidpt &fadRiondn a
pharrnrzlan?rgglt 1ncﬁ1d1ng a human, the treatment or prevention of which is affected or
facilitated by the neuromodulatory effect of a positive allosteric modulator of

mGIluR2.

30. Use of a compound as claimed in any one of claims 1 to 26 or a pharmaceutical
composition as claimed in claim 28 for the manufacture of a medicament for
treating or preventing a condition in a mammal, including a human, the treatment
or prevention of which is affected or facilitated by the neuromodulatory effect of a

mGluR2 positive allosteric modulator.

31. Use of a compound as claimed in any one of claims 1 to 26 or a pharmaceutical
composition as claimed in claim 28 for the manufacture of a medicament for
treating or preventing a central nervous system disorder selected from the group of
anxiety disorders, psychotic disorders, personality disorders, substance-related
disorders, eating disorders, mood disorders, migraine, epilepsy or convulsive
disorders, childhood disorders, cognitive disorders, neurodegeneration,

neurotoxicity and ischemia.

32. Use according to claim 31, wherein the central nervous system disorder is an
anxiety disorder, selected from the group of agoraphobia, generalized anxiety
disorder (GAD), obsessive-compulsive disorder (OCD), panic disorder,
posttraumatic stress disorder (PTSD), social phobia and other phobias.

33. Use according to claim 31, wherein the central nervous system disorder is a
psychotic disorder selected from the group of schizophrenia, delusional disorder,
schizoaffective disorder, schizophreniform disorder and substance-induced

psychotic disorder.
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conposition as clainmed in claim28 for treating or
preventing a condition in a mamual, including a hunan,

wo bmstioEad ment or prevention of whi ch is af f ecPETERT008/052766

facilitated by the neuronodul 3tory effect of a
positive allosteric nodulator of nduR2. 30. Use of a
conpound as clained in any one of clains 1 to 26 or a
phar maceutical conposition as clainmed in claim28 for
t he manufacture of a nedicanment for treating or
preventing a condition in a mammal, including a human,
3He Usc aatarding toclajn 8 V.enhdren thd cantrakierveusat ftemtdisbrdar is a

f aci 'e}sbﬂélﬁffi ¥rdePE1AGH d@{iﬁmﬂé Qﬁogﬁ%f %ﬁfegﬁ\%e-&fm 1§} ﬁ%gonality

p05| Ive a teric no conpou
as dclisardesand Sphaszd oplizgypal|daionderl to 26 or a
phar maceuti cal conposition as clained in claim28 for
t he manufacture of a nedi canment for treating or
tral nervous di sorder ted

re nti ste
Ao HEE B B by o R ISP engmainorder i a
di seulhednsc-rgeted divatdet yeletsdfrd@rthie ghupof altokoIrablise, eldohol
d' S% ege%déncee %‘cbﬁ‘o‘i wq{h%i%wga‘iraﬁmél%i’%%hg' a%v%[ e% m, ’Xic%hgf ﬁlﬁuced
conv I've di’sorders, od di“sor
c o g rpsth@ec disgisied @nmheﬁaeﬂuamdt@geéﬁ@patammhetanem thb&namah yocalne

and e SGHBMA ot Mﬁﬁhé\%%@btﬂ& &ggeﬁeﬁb@n%tmmﬁfagval opioid

the central nervous system di sor I'S an anxl et

di s@PE@den%eélné@Péﬂ PiGEPRE group of agor aphobi a,
general i zed anxi ety disorder (GAD),

obsessi ve- conpul si ve di sorder (OCD), panic disor der

R AU TR 3 S STl 3 Rl s n
whereling diberdersetectld froem teusogy eff @wrdisomdesa and balimia nervosa.

psychotic disorder selected fromthe group of
schi zophreni a, del usi onal di sorder,

37. Use according to claim 31, wherein the central nervous system disorder is a mood
disorder selected from the group of bipolar disorders (I & II), cyclothymic
disorder, depression, dysthymic disorder, major depressive disorder and

substance-induced mood disorder.

38. Use according to claim 31, wherein the central nervous system disorder is

migraine.

39. Use according to claim 31, wherein the central nervous system disorder is epilepsy
or a convulsive disorder selected from the group of generalized nonconvulsive
epilepsy, generalized convulsive epilepsy, petit mal status epilepticus, grand mal
status epilepticus, partial epilepsy with or without impairment of consciousness,

infantile spasms, epilepsy partialis continua, and other forms of epilepsy.

40. Use according to claim 31, wherein the central nervous system disorder is a
childhood disorder.
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schi zoaf fective di sorder, schizophreniform di sorder
and substance-induced psychotic disorder.34. Use

wa@ewenaisng to claim31l, wherein the central nePEDEB2008/052766

system di sorder is a personai?ty disorder selected
fromthe group of obsessive-conpul sive personality
di sorder and schi zoid, schizotypal disorder. 35. Use
according to claim 31, wherein the central nervous
siys Usmadécﬁdmhg &6 cliabn 40 &ﬂiéﬁdu&ﬂtéﬁbhﬂ&ﬂl@id&ﬂsdﬂdiﬁﬁj der

! hol abuse, al cohol
depahtaneel R N iorfal "2l conor w t har awe

delirium alcohol-lnduced psychoti c di sorder,
anphet ami ne dependence, anphetani ne withdrawal,

QlQC iR %c&ﬁ"ﬂ’ﬁg dSBGEm 3¢ oxglfi’ér&ﬁ tMd &éﬂ%ﬁﬂ@bous%g&e&' diSorder is a

dependence i cotline hdrawal , opi ol d pendence and
opi SPENINE ﬁ@?féﬁmelecw frqyg deagrewn af frdirug. spbtancginduced

whe hetsivtihh eck@ithf @Imdneh Viuensy dhetd Hi @fsé@% deSncafia due to

eat i dISOI er sel ect e gr,o nor
el et P AL SR A A
cl aiAtel@imemshtgpeisnbdtdnecerditced pemsting dsment sit aachnlil s argiieve
is a,.mad.disorder selected fromthe group of bipolar
di sorders (1 & I1), cyclothym c disorder, depression,
dysthym ¢ di sorder, major depressive disorder and
subst ance-i nduced nood di sorder. 38. Use according to

Qt|3 aiyge %écor&ﬁhg Fc@blﬁlntl he, wehtinahe Eb?l’fl’dplii’e?v&)é% @c@ﬂ\;\lﬁlﬁ?&&% selected
e cor 0 Cl al er
t he %%h%ﬁrOWeqf\?aﬁ’set%ﬁ ! %ﬁffng?b [ T@Hiﬁfs cgﬁ:pllgpsy

convul sive di sorder selected fromthe group of
general i zed nonconvul sive epil epsy, generalized

ngmﬂé?e %Tg% @g{)llnﬁpa%ycla[lfﬁ%{l!l rgp(lne dratd glircﬁ ?% ?8 Rt éo%{l%tlon with an

gran art
wi t leorhestemgagontseat m@}lu ﬁngéhq)mgmefggure ofa rne([J cament for treating or

preventing a condition as cited in any one of claims 30 to 43, in a mammal,

including a human.

45. Use of a compound as claimed in any one of claims 1 to 26 according to any one of

claims 30 to 43 for treating the condition or disorder.

46. A process for preparing a compound as claimed in claim 1, characterized by

a) reacting an intermediate of formula (II) wherein Y represents a suitable leaving
group, with an intermediate of formula (III) in a suitable reaction-inert solvent,
in the presence of a suitable base, under heating conditions or reacting an
intermediate of formula (IT) with an intermediate of formula (III) in a suitable
reaction-inert solvent, in the presence of a suitable base, a suitable catalyst,

under heating conditions
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infantil e spasns, epilepsy partialis continua, and
ot her fornms of epilepsy. 40. Use according to claim

wW@igosmbmErei n the central nervous system di sor dBCT/EB2088/052766

chi | dhood disorder.4 1. Use a%tording to claim40
wherein the chil dhood di sorder is
attention-deficit/hyperactivity disorder. 42. Use
according to claim 31, wherein the central nervous
system di sorder i s g~wogniiive disorder selected from
the group of deliri ubstMrce-i nduced persisting
delirium pdenenti a, L& due to HIV disease,
deneMij a due RO Huntingion's djpease, denentidlgue o R,
Par ki nsofi' 3Ndi sease, denéntia of the Al zheiner's ypey
subst ange- phduced persisting denmentia apd \yild _
cogni tY ve i npai rnent. 43. Use according clai m 31,
wherein thgycentral nervous system di sorder ()
selected fromthe group of anxiety, schizop@;enia,

m grai ne, depression, and epilepsy. 44. Use of a

conpo s, Glai ' .ong of clains 1 to 26 in
conbi %ﬁ%han%r?zhﬁg%ﬁ%%%&g%@rﬁc agoni st of md uR2 for

P oD e T G HGRl g agent in &
30 t o suinbIq seagtioppinas SOlVERe R Agnagderlthi fow BparEreof g

conmpound as clained in any one of clains 1 to 26

accordi ng QQ\anVDOne of clains 30 to 43 for treati gy i _R,
t he conditidh;i:iitstder. 46. A process for preparing N
a conpaund as g¢laijmed in claim1, characteriz&dyby = =
reac an Nt diate of fornula (IILmhe N

repr &sentg alsuitable | eaving group, with an

internediate of f8tnula (111) in a suitable  f-L ()
reactitth-inert solvent, in the presence of a suitable

base, under heating conditions or reacting an

with L representing C,4alkyl and R, as defined in claim 1;

¢) reacting an intermediate of formula (IV) with a suitable fluorinating agent in a

suitable reaction-inert solvent, under a moderately low temperature

with R, as defined in claim 1;

d) hydrogenating an intermediate of formula (XIV) in a suitable solvent and in the

presence of a suitable catalyst and a suitable base,
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internmediate of formula (I1) with an internedi ate of
formula (I1l1) in a suitable reaction-inert solvent, in

wo besporsence of a suitable base, a suitabl e cetEHEPEDS/052766

under heating conditionswith-#¥-and R as defined in
claim1; b) reacting a conpound of fornmula (1-b) with
a suitable fluorinating agent in a suitable
reaction-inert solvyent, under a noderately | ow

tenperature wyth Lorepresenti ng G _4alkyl and R as o

defined in clal® ; ,@’Weacti ng an internediate of Ng R

f or mul V) wt |fa/ uitable fluorinating agent in a | NT T
N Z

sui t abl eactinon-¥hert sol vent, under a nod el
aturel with R as defined in claim
'Bgan internediate of formula (Xl I N (I-d)
|2

| ow . girpet
vent _and in the presence of a suitadRlle

hydr oagnat
suitable s
catal yst and a dfi¥)abl e base,with Ri as defined in

clai m -tlpfgldasaie%nggg{ﬁéiﬁm hgng rﬁﬁwﬁkéﬁi’ihg@{_@g?ﬁ? bits@ited with

with fluoro; or, I esired, fu er conver

corrpo@h@%o;of formula (1) into each other follow ng

art-known transformations; or further, if desired,

converting the conmpounds of formula (1), into a

t her apeufhcal I Y ﬁﬁt ive non-toxic aci g addj tion sal El gy

tr eat Rt IREY YHOHSOAYOTBPE EGRULIGR PY fOTRB AL g ch RETer

aci d ddtivingartdabtvnftansioimiteonshe firtee, Halsarddy converting the

treat i | [ i1 i . e

st or copRpadydy Mrkfhl ). Tho pherd AR,y RERBRANG acid additon
salt by treatment with an acid, or conversely, converting the acid addition salt

form into the free base by treatment with alkali; or, if desired, preparing

stereochemically isomeric forms thercof.



