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DERI VATI VES Fi el d of the Invention 5The present

WORMSSN4ION rel ates to novel pyridin-2-one- d@CT{FRRREZ2766

whi ch are positive allosteric nodul ators of the

nmet abot ropi ¢ gl utamate receptor subtype 2 ("nm3d uR2")
and which are useful for the treatnent or prevention
of neur ol ogical -and latric disorders assoc

o RN 4 PR R (DI i SR DN

m3 uR2 subtype of metabotropic receptors is involved.
The In¥%nL+{#¥4ék%H{H%4H4%HH%ﬁi—%@—%&—ﬁhﬂfﬁﬂﬁﬁﬁffff&
conposi tions conprising such conpounds, to processes
to prepare such conmpounds and such conpositions, and
Fi@ldt(;lﬁhé‘ﬁﬁre?fior?'mh conpounds for the prevention or
treat ment of neurol ogi cal and psychiatric disorders
and ditepases hveniibi fhatdsEb ul] pgridin?aineelrivatbes which are

Backgrpund. of . [

RSP elTis Mochiiork B &P bicBlotropic sl B or o O
(c‘fmﬁtluu@”) mest whigh axynsefahfor tetcatmesnbopnTaxestion phdjcgrologipat and
PsPcHIAE %Hﬁeﬁ%ﬁcﬁt&%ﬂﬁélutfaﬂﬁ&tdy@ﬂilﬁcnoilaﬁhl dﬁ&shﬁarwhlcﬂgthe

B e re e LS, P B0 B s
tapamegeltatl compositicer winpriaisg whelrcofnpaends gin processes to prepare
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ot A g S e Bt in i

MGURY i anvevedsi on. G utamat e nedi ates synaptic
neur ot ransm ssion through the activation of

ionotropic glutamate receptors channels (i duRs), and

t he NVDA, AMPA and kai nate receptors which are
%@W&do?féh? Hrveptle® excitatory transmission. 25In :
addi t | ut.amat.e act R NELA

recep¢@ta?’a%1’é FOUWATE ﬁg\%‘% a rro?'gﬁerrrrodlh?5 ﬂgwﬁﬁrﬁk&ﬁal

fdredus cpyiem.| Glutaomsiet piastsﬁenﬂpmlq inmumgrogs phypiedgricat functions,

§lch 126 R&Mhing and menfdri b MoSscAdkly pat@tiot, hi%vél@rh&ﬁﬁ of synaptic

t.hr ough b|nd|n to t he Iaaﬂ glﬁxtrao?elldl ular functi

BRI BRET SRIFOH SRR FHog SiHESP Rl SN fanghions g

Fmemmmpgummte ibatribk ceytrs iof geverph d@fetze@bnemml@g;cal ﬁ@wp%hlamc
&g%é%a%%e?@ﬂ'anq PGS ifl iR ohbfn KL REGbrMYmERIones Ul t's

activation o G protein and intracell ul ar
S ign ad}iultdﬁﬂlt@ﬁt:dﬁﬁ@y Symaptic nemofh@srﬁﬁlbﬁrﬁlgbthemﬂVﬂmn of

at i.v u ad n C
RE0RORY Pt Bt PuPaf R IS A MESPMDIC AMPA s finate

teoctitor imthidhi apnregipongibiet fanﬁ*ﬁ‘eemé&te%@nﬁfﬁlsﬁlh% synapse.
WD 2008/ 107479PCT/ EP2008/ 052766 - In the ce I
ner voljsrddsign @@NSPCUY?QSW}PQP%@W%? e g’ﬁh?“m)
Bich hyvd Himeteghedilaisgrrble Xhat thatihuttcio tegiirensning o smspticy
ol.factory bul b, hippocanpus, anygdal a,

At e- put amen and nucl eus accunbens. Activating

”G' URS 1818 D9kt {he GhERRS @l:oﬁghl Bhdind @ t@@laﬁgefek@a@u@luﬁ
e e e R RS h R b 8

bmdmg induces & conformational change in the receptor which resﬂts in the activation

of the G-protein and intracellular signalling pathways.

The mGIuR2 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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efficacious, thus representing a potential novel
t herapeuti c approach for the treatnent of
schi zophreni a, epilepsy, addiction/drug dependence,

woPassdiongon' s di sease, pain, sleep disorders R{TIEP2008/052766

Huntington's disease. To dat%®; nobst of the available
phar macol ogi cal tools-targeting md uRs are ,
10orthosteric |igands which activate several nenbers
of the famly as they are structural anal ogs of .
bl thi¢ eamrtienervous sysiomn (WSR2 rengpt@re \a@l abpﬁl t mainly

r}%ﬁ&hg %I&Hﬁgﬁ:gﬁﬁﬂs | d3€ksd: podagiphs, fhygdala,
conpoun thro h al osterlc rre ani sns,

i Fém}"i‘?}’éﬂ%‘fn P-binding to a site

diffe hl .

o oL A0 HREEHAD b FBi b i
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Sl hphec FaLPey OB g oo b S gty e

dsdrers ZahHua)ngtondPd@ienhs€) 18386, V‘DZOOG/ 014918 and

W02006/ 015158 ( Mer ck), WD2001/ 56990 (EI| L| 1Y) and
V020067 deto omst ofthsnasalble Phameclpgipy] golsipregting BSluks are
SRRStckiD B dis RARh acalate RReRYnembbd eﬁmmfaimly as they are structural

topE Ef ne, indanone, pyridyl methyl sulfonam de and
fﬂ?‘f 5%1I’c?r|vat|ves as md uR2 positive allosteric

modul .Qtngxﬁfsdvermg ¥r &fvelhﬁiﬁig SR&GiE 'cSﬁb(IniﬁdQ h&mb Q§§1@}IURS is to

R oM f3hoct troudh alloseryBONPF ToIE AR BEor by

Bindingits w bisd differbadircin dydnighlpysrisdontordesicriabindes sithat
25are positive allosteric nodul ators of mnetabotropi c
rec eprasnszeaumtgzpandqlartm@oﬁ RIGYR s hagve wensregd rasaathy asneyel

@IE@& o TR BffifloMQkrbald MBI By oA Rroulats have
bl t t

s Vefﬁgd?ﬁh@?znoéwsagés?%wﬁoch%ﬁoeéﬁf?gt on of

| ta t

e Wﬁl BoNbER shKpk 8 By OGS ol 01 £56, WRTROBB4918

Mut at has e une

M CRBCTB1 10 SsE. JEDRHS) D (i) s NG DgE 050032

BRNRA W fne PSSR CARIca PSEHbeatspbitveBIThbod selfd rantdd, e,

AL A S L S ﬁcﬁ&nw RS

dﬂlwapalwgesemmodlﬂamsp ding ofthe apfr Ry figclosed compounds
A, @05 ré?ited@ HEohsRdESf (RE InSeritdnanxi ety and

psyc osi s nodels simlar to those obtained .with
orth OW(EZUIOW 1047131 debGibeM HQﬂiubﬁtltﬁtediTﬁd:glhmt—m&iomé-duﬁaﬁR% that

2o Pl Dl AR e 2

StreSff quﬁ@&txﬁﬁéﬁ?ﬁe& Q@d’h@oﬁpﬁ&tﬁﬁ'd% n8f achiRNke Gieyreceptor by
FurthernDre such éﬁgﬁ%un S were ? Omﬂ to g t a‘
themegyes Rather fhoy op TeGSPIOR iU d 8%’8“36 °
By titr 200 o L lueimatawhich by itssl Emdedes efmmlmal response. Mutational

a rEH el dlliafgs %ﬁ%ﬂeﬂx@&cgﬁ {hgf‘thQB H g R¢ hﬁﬁuﬁk@ Bbdaivd MBsteric

e acoustic star

mdulzl’ggﬁql@ﬁ et qegur qbﬁ@rqgﬁ]@gcpnc g@nl?ut Wt@,ﬁ at @Ozég)stegi gxte situated
B inlBS scvids ﬁﬁﬁsﬁwﬁaﬁm&egiogysfﬁ@e&cpwg 271-283).

Animal data are suggésting 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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Recent animal studies further reveal that the
sel ective positive allostric nodul ator of
met abot ropi ¢ gl utamate receptor subtype 2

wo Biogheaw - i ndanone (BI NA) bl ocks a hal | uci nBGERPLO0FPEH6

nmodel of psychosis, supportidng the strategy of

targeting m3d uR2 receptors for treating glutamatergic

dysfunction in schizophrenia (Ml . 10Phannacol. 2007,

72, A477-484). Positive allosteric nodul ators

etk hed potresnt indided hypdrthtivga glodela pheeiqte JBheorg, Spch

theémﬁ %Q&SQ aéﬁemekr&smtfﬁahﬂnmeeoﬁ ﬁ@maﬁﬁmméuced
0S

Pullcaa o e S T A

AR ¥Rbn bhekapeustit stadippfocaindels of B@Mophtmmeﬂ Rbamhaspk Exp '
e B o P e e 2B, e v

al lt g%iet%&{t GnARg Wt furfbr ﬂ@f@aﬂ! Rt thegebhie positite dlostric
orthosteric agonj

metEO RfnkHhOTeRS T ’E’&@”‘BS/S“BWP% ol fidEBhe (BINA)
ks dlmﬂuczmgmc rinigemydes ubpﬂyphqstSeﬁjlpp@rﬂpﬁ Hersrateegolipiegting
Cﬁ?u?% Tece g)tqu ¥09 %%ﬁﬂéo%utﬁm gtib @sﬁﬁ&h&ﬂ -skhivdphvdhiaMdls

phenyl in position 4. The
Pragseqel. 200TpBuhtis4®Pe potent positive 20all osteric

%3 e y :?I?Rﬁgfyg luts%sttﬁ%ré:lsrg? 5 (t(v:rrg e@f}ble otg%lg.ﬁ%?of 1Y BRI response, but

avi n

ey Bbatalso(bieen Homnaopotentiae B rBPOTEC AR ostesie MERY pygpusts

%ulgﬁ f’lp 193 ?é%g | GLIONTRESE Vihtd PPovidcCRTiRALdr e aastiermyvel

| udi
ﬁxg@n@.ﬁm@ppn@ﬁh tpﬁté:lafe%)gge ’i%ﬁl tlu% ﬁl éffsé’glcaja%g %%cl%?alnjlcy diseases
E%@l&ﬁﬂgkﬂ@lu&llb@hjch sstoal ust  lo@BinFdyrcefepoifive allosteric modulator

B e a7 )

G Aal % 715} hdsr€ Bhatadidiizbd bipa o¢niral\yridine-2-one moiety
2008/ 107479 PCT | EP2

08/ 052 - 1.
B EddT PRSitin 3 Wi 8%"’;5‘6’:5‘8 i uggjtion 48l Bperidin-1-y1 whichis in
tdale gebsfituted with phEng ippesidon 4.i e nrese campeynde g paignt ppsitive

the ypd of fornmula (1) or any subgroup
eSFeg%?m@or ttﬁe manuf acture of a nedi canent for

treatl ng or preventi ng in Sparticular for treating,

a condjti i ncluding a human, the

Degetinhion o %gpeﬁ}vgg&?ﬂl on of which is affected or

facil ;l’fl@{n%gnt Fl'ﬂ%s ﬁﬁé&ﬁﬂmﬂdﬁ !ﬁbﬁfg&n&zﬁfo&@fm%ﬁuﬂﬁﬂaﬁ receptor 2
€

| t
pisdhloioy ecitio A G IRSPAYTOR Oy & ROBI L Ao By forme

81)esent i nvention are those conmpounds of forrmula (1),

N 0
"::‘ | N/ R1
o
@@
R, m,

including any stereochemically isomeric form thereof, wherein

R; is Casalkyl, or Cisalkyl substituted with Csqcycloalkyl;

R, ishydrogen; fluoro; Cy.alkyl substituted with hydroxyl; C;aalkyl substituted
with fluoro; or Cialkyloxy substituted with fluoro;



N 10(1)" including any stereochemcally isoneric

formthereof, wherein Rl is C4 _6al kyl, or Cl1_3al kyl

substituted with C3_7cycl oal kyl ; .R2 i s hydrogen; ‘
wobbod§7@30 Cl Aal | cyl substituted with hydroxyPCTEP2RBRIZTE6

substituted with fluoro; or4chol kyl oxy substituted

rith fluoro; 15or a pharnaceutically acceptable salt

t hereof or a solvate thereof; ,

enbodi nent of the present. i nvention are t hose '

conmpew pREmateuioslindcaeriiblc 20theeafion aRalvits terefkyl , in.

particul ar Ca_sal kyl, such as for exanple 1- butyl

2-met hyl - 1-propyl, 3- met hyl -1-butyl; in partlcular

1- but yl WD 2008/ 10747 P2008/ 0527664 5=

e @rwtm‘@pﬁ%@scpwﬁ%@ﬁ? <R STpRd pFippmela O or

RSadsthedeof for telneaniifartundhef emedicimant foCtre: cgapley preventing, in

5 ;@S%Ig S%a ?mtr%?% %Qf;&é’ia&g%% RN incluRing adrﬂuhﬂhﬁ' @E treatment or

. mweem \wﬂ@nh lsaffe?tlfié Obf‘"‘é%'é’r\ftd ‘?Yn'g% ﬁ?&%ﬂo‘g’ﬁﬁéxﬁyﬁg@%t of an
SREBOMRESuINhr bOmEURR, (d partiulbappsisivbgliostepc vdnbaf. as
ment i oned herei nbefore as enbodi nent, wherein R2 is
hydr ogen. An enbodi ment of the present

i nvention are those conpounds of fornula

whe neMvermpesimig|of themgscai ByHER 216 aase SPmaém%ﬂl{ fognua @
her ei nbef ore as enbodi nment , mhereln R2 is fluoro;
Ch.:alkyl substituted wit A xyIR, Chaal kyl
substituted wi th 10f| uoro; or|C1 al kyl oxy substituted
with fluoro. of the present

i nvention are those un s of formula (1) or,
whenever possible, any roup thereof as nentioned
her ei nbefore as enbodldbnt wherein i s hydrogen;
fluoro; or G 4alkyl oxy substltuted with fluoro; in

par ti HJhﬁé a@sté&oéﬂeﬁﬁd’aﬂ %ﬁ@ﬁmﬂﬁd hxyof whsteirt ut ed

e b, SRH LB By e giiagE | oot o

Rz 1s hydrogen; fluoro, CHa}kyl substltuted Wlth hydroxyl; Cy.4alkyl substltuted
with fluoro; or C; salkyloxy substituted with fluoro;
15 or a pharmaceutically acceptable salt thereof or a solvate thereof;,

S
\
@O d
and

106

provided that the compound is other than

o

An embodiment of the present invention are tho_se compounds of formula (I)
20 wherein R; is Cagalkyl, in particular Cssalkyl, such as for example 1-butyl, 2-methyl-
1-propyl, 3-methyl-1-butyl; in particular 1-butyl.
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any subgroup thereof as nentioned hereinbefore as
enbodi nent, wherein R2 is fluoro. An enbodi nment
of the present invention are those conmpounds of

wohsA¥4d (1) or, whenever possible, any sub@CaOF2008/052766

{hereof as mentioned herei nfefore as embodi ment ,
wherein R2 is C hal kyl substituted with hydroxyl in
particul ar wherein R2 is nethyl 20substituted w th
hydr oxyl . An enbodi ment of the present

| NVenti @fbalirkert bthe peaaponvtondre trmseroirapoungs efrformula (1)

R e e R L S e

absyéleprorsd)-hicttylf | uoro, in particul ar wherein R2 is

met hy|l subsftit ut

The hmrmams obtieghesrantgseE e SRE e gt fofthyts @ or

dnly)subgroupihereef/armpoiosediasintaiyre sstrbatipenthebaein Rads

@%ﬁned her ei nbef ore as enbodi nent, wherein R2 is C
oxy substituted with fluoro, in particular

wher ei ferfBodimier oMt ePrdsehiibtdntib e dhose tompdunds of formula (1) or,

nbodi t of th
SBAUTATSO g et o BB ittt RoSRogment
herpalﬁzlm:ﬂlllcao &mﬂwyé,ubmtutgd yethiyoryl Qt_ﬂlkyl gipbstituted with
Fﬂm{? bt dodtigba iR 20ycl oal kyl , i n
articu

| | met h d .
c14a|wpméqﬂa@?m?q%ﬁ%%@?ﬁwnﬁwamﬁm#r B of HALR D o,
WE&ﬂéyér pobsiisit,i dny tsalsbrodrt theteyasomgnitiondd beeciibyifore as embodlment

SHbst h 0 fod RN rticular R
2R} Bl b O LBINBES bitied Wl BHloro; in purioular R,

wftunrqanlfém@;]kylpﬁy H&ﬁ“l’“&‘?l"ﬁ‘f‘h BB oxy 35substit ut ed
with Ah Bﬁbéﬁmeﬂroﬂh@ﬁmdﬁamemuwatd thosecompoais ef ainula (T) or

th f te t LRI, Qfu
inhoufreuefeRoR futtBrErta Rk S Rhotore u sbOnfio 4Ea, BHuoro
(1), 01_%@ l%{gﬁ{) dﬁhecﬁfe@a{ ¥ bntion Rrd@bdel o@tﬂp@ﬁndl‘ obiritlula (I) or,

tt 5C3. . 7
g’ihﬁltei"@mo&?l léy%n%ﬁlla%fﬁylh ﬂs{eﬁgfﬂ m@“’flg‘f %F%HBO? 301%&? &apﬂd‘inem
w@&ﬁﬂ Rk €¢Lsalist Bubhidnaiyith hydroxdrin ipeticelar wleqrﬁy IR> is methyl

S phydroxyl; or G Aal kyl substituted
Lﬁfﬁmﬁduom ' artl cul ar nmethyl substituted with

1 uor @y oflbofihAa! EdthO¥bsei s bitidataechthvée danfpotiefs@f formula (I) or,

rt I t hyl ted t
e SRboi P R G5 B
ivherceor, is C; salkyl sﬁhﬁtmntxbmthﬂnoroom rettisulsr wherpin Ry is methyl
F&b\gﬁ&{éd%@ éégose conmpounds of fornula (1) _sel ect ed
I m,  -- -- ,

An embodiment of the present invention are those compounds of formula (I) or,
whenever possible, any subgroup thereof as mentioned hereinbefore as embodiment,
wherein Ry, is C;salkyloxy 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; is Casalkyl, in particular 1-butyl or 3-methyl-i-butyl; or Ci3 alkyl
substituted with Cs_zcycloalkyl, in particular cyclopropylmethyl;

R; is hydrogen; fluoro; Calkyl substituted with hydroxyl, in particular methyl
substituted with hydroxyl; Ci4alkyl substituted with fluoro, in particular methyl
substituted with fluoro; or Ci_alkyloxy substituted with fluoro, in particular ethyloxy
substituted with fluoro;
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------ H -.---"OH ----F -.---F WD 2008/ 107479-

7 - PCT/ EP2008/ 052766 --R --R2 H or a

pharmaceutically acceptable salt thereof or a solvate
ﬁ‘% An enbodi ment of the presentpdimrenisiosrses

are those conpounds of form#a (1) selected from O

" or a_pha:rméceutically acceptable salt thereof or a solvate thereof.

An embodiment of the present iAvention are those compounds of formula (I), 4
wherein R; is Cagalkyl, in particular I-butyl; or Cysalkyl substituted with
Cs_cycloalkyl, in particular cyclopropylmethyl;

R, is fluoro; Cyalkyl substituted with hydroxyl, in particular methyl substituted with
hydroxyl; or Cy.ealkyl substituted with fluoro, in particular methyl substituted with
fluoro; or Cy4alkyloxy substituted with fluoro, .in particular ethyloxy substituted with
fluoro;

or a pharmaceutically acceptable salt thereof or a solvate thereof.

An embodiment of the present invention are those compounds of formula (I)
selected from,

Na | N R,
SNg e
R,

--Ry -R;

w E

N F
‘W ' ~oH
NN “0OH
w ~p
NN ’\F

N A~




NRL--R -/"o---OH -OH --.-F or a
phar maceutically acceptable-salt thereof or a solvate
t hereof. WD 20081107479- 8 - PCT/ EP2008/ 052766 3

wo SRsAPRat ons, such as methyl, ethyl, 1-propgI/ERHE8/052766

1-met hyl -1 -ethyl . As uded herei nbefore or
hereinafter, the notation C mal kyl as a group or part
of a group defines a sat urat ed, straight or branched,

hydr ocar hon radi cal having frnm 1 {6
. R R
VA - H
."‘\/4 H

or a pharmaceutically acceptable salt thereof or a solvate thereof.

An embodiment of the present invention are those compounds of formula (1)

selected from,

NP
1 N
A
R,
-R, --R2
’W F
TN ~F
\v ~oH
NN “"OH
’\v ~
NN g
NN O~

or a pharmaceutically acceptable salt thereof or a solvate thereof.

As used hereinbefore or hereinéfter, the notation C;alkyl as a group or part of
a group defines a saturated, straight or branched, hydrocarbon radical having from 1 to



4 carbon atons such as'nethyl, et hyl , propyl,
1-nmethyl -l -ethyl, 1-butyl, 2-nethyl-Ipropyl.
Preferably, ClAalkyl r epresents nethyl. As used

wo hfggi7amef ore or hereinafter, the notation ®ETERPREHS52766
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as a group or part of a grodp defines a saturated,
strai ght or branched, hydrocarbon radical having from
4 to 6 carbon atons such as 1-butyl,

2-met hyl -1 -propyl, 1-pentyl, 2-nethyl-1-buty

I,
RoafRihyoms, siehitay imethlyl regheyl I-emplylené Hmades-116hE- used

herei nbefore or hereinafter, the notét i-ﬂgy A _Salkyl 'art‘ofr‘ '
as a Agroebheseingripre o5 hersiog e e deeiehs -4 b P T PRy Or partC

| aéérf)%i %ﬁe@i's%@ﬂéﬁ,@@ighﬁbﬁd{mw apdmebaadadicaliamigg 4ropy 1 to
car pbo

n ato such a - L, Bt -1 -1-
‘roagemagins DN Ry, Sl ppvE I A, LB R ety !
profse. Phseralte Cihalkel mpreseotsanghylher ei nafter, the
not ati on C34cycl oal kyl defin a -15sat ur.at ed L
hydr o‘LﬁatSb‘bhefﬁ%B‘?f@Té’l or s&w&zﬂﬁs ﬁ%moaaﬂ?%e?gai‘%?ﬁ 6%%92‘%6 ﬁ’%?*”t of
Sl aetinlY 6 h@%ﬁ@nydtmgmy ot lbadhyd, hydwpcirbgreradiepl Itaw;hg frolm 410

c) ohexyl a C ¥
¢ Gipaaintaogh et E—Eaﬁov‘fé%f Ak 1Bl el SHARHP Do
Salethyl-dfbutyhd - gligt. fornmula (1) are those

wher e%{\éﬂ%@ﬁ i QLS HR R idaBed) RRY PRABH U, Saky1 s a group or part of
accept anl e.

wever, salts of acids and bases, whic
2 gmup defores phanmtdesitaigha of vm@@@myamcgb%w%i@m%gm >

e _ et b A
i i TR B Loy AR L PARVEY SRR AT R DL,

yheihien -mbaanbtetikecal | y acceptable or not, are
included within the anbit of the present invention.
The pRaFRGENinbERI Y Rrdeitea bhenaationssarysludil definet 8

ise the th ically 25act] ~t QXi i d
AR MR A TR S0 B el e T
E&idﬁ%@g (cg):loﬁﬁt?l, ai6peh ey f@ElohexShind alboheptyiarPréferably
0 I née:

y treating the base form of the conpounds

G oyrldhlivgl representsnayc PPyl wi t h appropri ate acids, for
exanpl e i norgani c acids, for exanple hydrohalic acid,
i nl DﬁF&ﬂ tﬁéﬂaﬁu&i&" ¥ig, el o ttieccorpionkds vy mrgmac@ age ggwherem the
B oo 15 Ly RO b a@Gidbases which
SHLBIL! oL 5 A, 0 OESGOF LSO o wich
3Bhpdhuyecetticellne¢adptaple aparbodingssg fof example. dpgpreparatio

b GHaF b pHAYRAdeGti@y decopRbRtbtpamidd Als saits] wiather
ST o e i) € St e At For hephat
abwrmacqiticaliycacgentePle MeghAe BGIUAgH Ve %
edvkan@sul foni ¢ aci d, benzenesul fonic acid,
p-tol uenesul fonic acid, cyclamc acid, sali.cyli .
bci dThp phammacsuseallscapramiable safs 2 die Bt 80‘38%"?_/ e {figrpeuticalty
Z Q%449 RGd RERAOR 81062 % Sthat thd cempounds adCordine to dprynula (1)
sald acid salt,fqorns _can | kO rdre Fie8@mpounds
RS b, o0 s B oS B HEE e BREEpAQ MeBmpo
TBheordinppoiondsla §Dootidinpeprrietefas BOXAMp e g pReam iaﬁas, orh .

b gl [B¥a flrBSuRayaRRNeFE 8¢ldHydmbrdiei reid, sutphuric
%ﬁé@g‘%gﬁ{i@ﬁﬂﬁ% a t%rg .gqn-toxi ¢. DS Salte JhRiRY
ta,c@apmmq,\ﬂdrp%osﬁmnc acid ; organic acids, Torexaftple dcetic'atid,
hydroxyacetic acid, propanoic acid, lactic acid, pyruvic acid, oxalic acid, malonic acid,
suceinic 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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appropriate organi c and i norganic bases. Appropriate
base salt forns conprise, for exanple, the ammoni um
salts, the alkaline and earth al kaline netal salts,

wohthsRddabd cul ar |ithium sodi um potassium WE@‘H@NOWM“

and cal ciumsalts, salts w-t%r organi c bases, e.g. the
benzat hi ne, N- net hyI D- gl ucam ne, hybram ne salts,
and salts with am no acids, for exanple arginine and
| ysi ne. 10Conversely, said base salt forns can be

co nmm@sbly glidadihelf foass @uitd chuvertsd o the &gt hesatfom bh

. The pharnaceutically
','tﬁe@g]é%? aéﬁ’efaﬂ%é%ﬁsu on salt forms of the conpounds

of T 'EE{n dnld} a@bRiitdR faﬁﬁﬁ@me&tmag agidie piotomithay also be

‘ f f .th
%ﬁ;‘s"&tﬂ!@"ﬁ éhegr Fhe or ga E%‘?ﬂg?‘}ctg”r%%? eS§1§ oérms %Sr b hent with

a’:p@fbphlaﬁrmréammmdmrgmm beses. t Ayprogiviaterhasesalt femny gpmprise, for
efx(é‘i ﬁ%t ﬁgl(i ar A a t?%@ Qficatintting RadiD Sk SRR dﬁts@fn particular

e to form f

litbivye sedivpdnotasgifmy prgResipand %H%Wgﬂnhét S&E‘S W’?F‘J SrRBic s o2

@p ﬁeﬂzﬁ&nﬂe Nenethyl-D-ghucamink:, hibkdmibesadipmnd siltstveith athiap acids, for

somao 1 he (g gnds of formula (1) and their salts
DRIF AFPUSFIEYREY contain one or nore centers of

c h' Y@Aﬂv%,éée@ nglicetbStalBomiy GneREHRR eIty thi $eERsit Corms by

forms e"term"ster, ochemi cally isomeric fornms" as
RAEAeTH AR ARBPYPEAAaFiAnes al | the possible isoneric

f b h
U ol W ERTRIE R g .%%&ﬁ%ﬁ"?ﬁg@gﬁmﬂem o

fhewitlg (B arathe plfefﬂz’mdwb@lme‘é@ﬁ By accentpRle saltformy pidbg porpqunds
Pesahihgnstereochenical ly isomeric forms, said

m xtures containing all diastereoners and enanti oners

of thwe thasidtvaibaaprisas thetsolventudditioBforms kewethesethie i on

ﬁl%;ﬁq?l c%}%dfaﬁ%?xﬁse‘ﬁ%%gz Q ts {hlaleeof %&H HHY! &imﬁo‘ﬁﬁ@ffﬂ f8rni4 (1§ are able

salts or solvates
b AR ofRdso b BT 0o D s dopokfies and the
%% preferably less than 5% in particular |ess than

2% and nost preferably |l ess than 1% of the other

i sonen svill Fausre@Owhtnat sorsorfsbruenanefndsef dermaly (D) andgheir salts
LS 0% ég%ﬁ?ecoﬁﬁﬁcdlfe'o? theRS cdolrs of dhirslityRAM Sxibthd stekddehemically
conpaoun substantially free of the (S) isomer.

isameds fB§| ar, ster eogenl c centers may have the R or
S-con ur at.i.on; .subs el b AL rel¥EokCdefi 1 the
(part{dé ggrteﬁrhgfné@i IIY %g%%s rrayla%gé\?g el ther e?mesa
pomblemsomcrm@rmmhﬁt 1hacempeymds offormula (I) may possess. Unless

5iid 4AREd bERARABA RS c?iﬁ;@mcal 11&1gnat10n off@lripourdsglefiASs the
noms

nc a ure onvent,i ons,, when i
?\ﬁe‘ﬁBgﬁlﬂ?d&ly&oﬁ?ﬁn \3%‘1}557 garll ar e egconéantlmg .
ldﬁstareﬁmmud dnargiomRrsorf g biswane 19@1@ siracterg s Biyhigg invention also

%B%i?'a%?s ng?éﬂ@ é\{cﬁﬁ%@&ﬁl 150k Sor R G ERAAIaN (W 2 t]ie‘i.l: sfah.ﬁor

iral center, he re renc o
Tolwates ﬁlﬂbsgamlﬂm et bf- %Swlaé‘?é’c%‘r‘i‘a &% *&%L é’rﬁ“& SsrS than 3%,
i petiiciadraehs ein e mel mbbtypecfdebiyriesstiond %4 & the pazh]ar lgcpmers Thus

RS a]cbm\f)\'cf)]fnrd ot Bormhuta &5 WaY SinSBEG shé b3S (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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the reference center and [1?*, R*1 indicates centers
wWth the sane chirality and [R *4's] indicates
centers of unlike chirality. For exanple, if the

wo hépggslrnunbered chiral center in the conpo&'ﬁ@mﬂa@i%f&ﬁi’!ﬁﬁ

S configuration and the secbhd center is R the

stereo descrl ptor would be specified as S-[12*,S1. |f
"a" and "0" are used : the position of the highest 10 .
priority substituent on the asymmetric carbon atomin
t he Follwing XSt hariange tdnyehtomesehonitvg SipIBEHS cqnicTs of -

ar DLt Bsgﬁ]%té Xonfﬁﬁ)(i%@ hﬁ:tﬁéb@m iR cBﬂc?bﬁﬂdoﬁh Rbr 5 bescABBHis
Th t
e ihaved on SraTeb - BiglgrUsaRR o 5h 1y HE oG Red il

' &ﬁﬁéﬁﬁf%&feeen@@e@ﬂa The Borifiguiatien bf the ssopsd emreOhandy Eyten is

0 « a
et ECRRRR %ﬁﬁft‘érsﬁ%."‘gfﬁééﬁﬂﬁﬁ W@;@‘%ﬁﬂs a“ﬁ??ﬁ“%@i :
B oSt fomg bl S,
ﬂ&‘icét&eceﬁ?c?@oﬁmﬁﬁe @Huahﬁe m;eafhn@la Afthel evesrumetrddychirhlecenter

I‘ I N syste
g 4 lgﬁ 09&@%%%0&1 agg%%ehsec&{aeceg‘&pﬁ R, Hedferd descriptor
W\ﬂm by gpecifiied ds BERESHAL & antl {8 argrused’ db%ﬁzﬂjwagf gy highest
r?or@?' tfltju%pt ﬁrthé‘zﬁ &Hﬁnta'&% ﬁptfle rih® s;%%&mﬁavit@ the lowest
% I NC e thelr ster eoc em C. £ soner i té}Eﬂnedb
SRS DB TEE G QBB O Q5 TEE by Gijned by
&@ kiv Eﬁ‘&em Qfhe @pﬁﬁb@bftha highess prieuity stbstigenicm tho gﬁh@lrsasmmemc
to Hodmula
CESTAd WIGFAE BEh ERSEIE bk
@arelbiéyd ta thagiesiion A th dHahaStiOFIB SEbIEHEDE g0 é%fﬁfﬁa‘&ﬁ] m is
@GE RN Pk ol Qf ftog djﬂlih@ sz{nha sid€ ofae npasplahd datsoteddy temng

BBt Pi 5, 67 SpnaetiE aCF o SECTORRIE EFmeRH At ke

satear. al abundance or in an isotopically enriched

f I t I d

o UribPutgoued berarar Be R sargpunh ol TraU HoruhY,
ugaemé@aﬂ i SncABYb a3 thludettheusstem@témmm@ﬂmISDmeirﬂefﬂéms their

hl?wgﬁegﬂcﬁgr a celli)?dble s%g Qr[d kX Eéi(r%g 3 s. L EHEQE1 intdR8kre those

'S un stood to refer to
¢@hpouhfly offeMnus (M@@é%ﬁ@rﬁ@qb@wa WRI%’?? oxygen is

mentioned, it |s_.ynder od to . ref
301 7 th q@gn@york]oﬁ ﬁ{:fﬁlé)peeg} 61618?{.‘[ lin 1‘?1? u%l?egx  éioned in
P&altolna@ e dompcbunldaacmdhag &t @miuladl)r efnmﬂsp&)an lgqttope_ﬁg.pd isptopic
heﬁ é)r{t - cith SRISRGE @ﬁﬂl‘léﬁﬂaﬁyoprbﬂ\.ﬁ;ed elther
|nven |ont ‘ore npris owds Wlth
(erthlmﬁléal |ab‘§tdé’@fé’s°1'éﬂ a’bﬁ@toﬁllcalllﬁbf’%‘ g?‘iﬁ’g‘ﬁt R R ur es
f1s nichGoréd) i g; mﬂ&isma(tto teferGo }fﬂx&Hn%H; or mixtwesthereeld
[ bel | ed..co I & o2 14 tures
B L et e
thegtiof awﬂmwmnesem@mp@@nedl ¥ ispEdersiag )
E@ Gitdrd? ; dhOI bk et & A6t Reed, mmuhdmest@mu pefefto ‘0, 1°0, '°0,
gﬁgﬂr g bﬁ%g%f){},' o %%%ﬁgl Slu {s r#enhoﬁ)@&yﬁ ?snunﬂgg d to refer to

roactive at om
mg%m TORETHERTOUBS OSRGOS acpordingse ISdTetiph oy also

&Bﬁse dgon%\égﬁﬁ%fh oredr BRe AB J};Q@J}ﬂlﬁh@ Rr mbft diéfidnit, Gl atixtures

era tive 1 sotope is, select th f
31|Lqreof Jipclugigg rad 1@3‘%@ ciog@oun ds, alpo fi@% rdi ST dE cSHhBSR4S,
HaBFein 6 or kdddt nameadioactive atoms has been replaced by one of its radioactive
isotopes. In particular, the radioactive atom is sclected from the group of hydrogen,

carbon, nitrogen, sulfur, oxygen and halogen. Preferably, the radioactive atom is
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82Br. Preferably, the radioactive isotope is selected
fromthe group of 3H, 11C and 78F. \Wenever used
her ei nbef ore or hereinafter that substituents can be

wo SRbasiBed Seach independentlgln‘gut of a |i st PET/EP2008/052766

definitions, all possible t I nations are intended
whi ch are chem cally possi bl e. I n general,

compounds of fornula (1) can be prepared according to
t he bel ow Experinental procedures 1 to 4. 10

sEsqed irsmh@gropp ofigdinrgen, lcaftive aud hijogrnd In agderen g racjoactive

fornul a 1.he nr. ced neadBi Ny aNy, Br, "*Br, 7’Br and
LA B PRy ot 0L, P o
Qi Patferebly cthe ialicagivUisoloR i ﬁels<§ef¥ %?mé%‘ﬁpe" w L300

F3C-S(0)2-0- aor. hal.o,. e.g. br - L ke W

o1 Mhs Pt GRRBrE pra R R0 i K boblolted
RepptipadSeersof st ofifedinitivastallpessbin corabipeions pirdptendsd
a uzig[g%gé L LiB]!%‘i nert solvent, such as, for

R e, n?i'iC '

t'hoxyet hane or acetonitrile, in the
presence of a suitable base, such as, for exanple,
Cs2CO8 or N, Ndi i sopropyl et hyl am ne, under thermal
condifh gemsal seontpoasds dfdormeskaliptea bemewpere §oqording todhe PRAw
1 xt.ure far l.g,at 150 C under m crowave
"'fpregﬁllmgtfl ]i c}me?or ?ég i

n m nut es. 20The reaction descri bed
in Reaction Schene (1) can also be perforned in a
sui tabl e reaction-inert solvent, such as, for
gtal prodediiteokane, in the presence of a suitable
base, such as, for exanple, K3PO4, a sui %ﬁ@l e ..
cat al Bistcompauttisascadipe toorpraD) Fep bo PrPareily TATEE
AHCHedSte of RIrmBHAMY :w%el"eﬁﬂY wiesknts Aenimble leon gognsuch as for
such_ as or . exa eat | - : 3
Q= 09 ] th 3R i ridelia® of
$R3RDky ﬁ:pé(éoa%' SBPIE‘,S‘?’_Srg' ?nhou?ts{&e 15‘% n reacti ofgfﬂl )
fefalagll]) Brcording tvBrdctioh Scheaed 1 eFherraetion cybensipgmed na
{lihble r¥Ri80 ARHAOKAL such 4s, TRICHRBRY B8dBR ¥éBane or acctonitrile, in
the presence of a suitable base, such as, for example, Cs;COs or N, N-
diisopropylethylamine, under thermal conditions such as, for example, heating the
reaction mixture for example at 150 °C under microwave irradiation for 15 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 ofa
suitable base, such as, for example, KsPOq, a suitable catalyst, such ag a'Pd-complex

O P
J OAc

Bu” R .- h &
catalyst such as, for example, . 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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Experi mental procedure 2 5Conpounds of formula (1)
wherein R2 represents Cl4al kyl substituted with
fluoro, said Chal kyl being represented by L and said
woeeEnonss bei ng represented by formula (|- @CI/RFaNSIHERT66
prepared by reacting a conpddind of formula (1)
wherein R2 represents G 4al kyl substituted wth
hydr oxyl, said conmpound bei ng represented by fornula
(I-b), with a suitable fluorinating agent such as for
exanpl e (di et hyl ani noRsadtioniSchernd (Iori de 10 [ CAS:
38078-09-0]. The reaction can be perfornmed in a
sui tabl e reaction-j sgpyent, such as for exanple
di chl or onet hane, unde pderately | ow tenperature

such as,0f or exanple, g t€nperature rangingyfiony-78
C 30 € deRi ng for ékanpl el®. 5 to 12 hour s> Nfl’ﬁ‘1
Reacti §n Stheme (2)—att—vartabtes arg~defined Jas_jn

f or myj ). 15Reaction Schene (2) r infental
procedure 3 Conpounds of formula (1) [ 11@
represent®) fl uom said conmpounds being ZQ%repres At ed
by formula (l-c), can be prepared by reacti ng an
internmediate of formula (IV) with a suitable
fluorinating agent such as for exanple

di et hyl atni np)sul fur trifluoride. The reaction can
é@xﬁgﬁﬂ@iﬁﬂgi'e suitabl e reaction-inert solvent,

Ueh sk | fhefliy PRI NGl VEbShnuRd with fluoro, said
ﬁ% ¢ a%éf)f;ﬁﬁngévﬁt Vﬁlé:r at u%%%éég%‘[ﬁbagf kfygr VO 4 bv formul.
G0kl baing spresgnicdRyT: ER USRS simgigpresenipd by formula
(I%mlﬁ 3k gfe?afea BY géiﬂtiﬁg’ ©eompbanCof fordla@) dwhei’eilgRi Epl;f{s;]e!:nts

xanple .0,.5 to .12 urs. .J.n i el B fi 12 (I-b
CE MBI o A TR s 0.
Sitherseit(bB) fluorailg agentsuck ps for pranple (diethylanuno)sulfur trifluoride
[CAS: 38078-09-0]. 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.

In Reaction Scheme (2), all variables are defined as in formula (1).

Reaction Scheme (2)

O N Q
. - 7 "
N R, = NS

N !
| A
NG -
(-b) gL (Fa)

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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Compounds of formula (1) wherein R2 represents
Chal kyl oxy substituted with fluoro, said R 2 being
represented by R 2 and sai d conmpounds bei ng

wohsRfeaent ed by fornula (1- 10 d), can be prrsgamPeesHs2766

hydrogenating an internmedi at&-of formula (XIV),
according to Reaction Schene (4). The reaction can be
performed in a suitable solvent, such as for exanple
an al cohol, e.g. nethanol, in t he presence of a
xeinpRDA enrpahakymglng&mm 28 Koo 36X niptieg foa e xamatileifad do 12
activated carbon, and a suitable base, such as for
%Wghple trlethylanrne I'n reaction schene (4), al

%3{1 a@:ﬂin%h@rﬁ@%j efii \Fh%iﬁbles? ark Refigydnad i fduinla (B5React i on

The conpounds of formula (I)

~and sone of the |ntermednﬁméhhmme£me pr esent

i nvention gy contain an asymmetric carbon atom Pye

stereo niemjcal Iy isoneric 20 forms of said comounds R,
and sard nfredi at es can be obtained by the | N
@ ) art-known procedures. Fora phe Z

¢reqi soners canbe—separated-By ph galj mgt hods

suth % eIe@W ve crystallization or chromatographi¢c)

t echitt ques, e.g. counter current distribution, chiral
i qui d-chromatography and the |ike nethods.
Enanti onmers can be obtained fromracenm c m xtures by

Eirsi coEverting4said racem c mxtures with
i ng agents such as, for exanple,

Vg Wlféfe'ﬁ{ fesemma loxy substituted with fluoro,

St ajfﬂ‘%ﬁ%%"cur% %2’2008/ 6 t

il RsbeHE EORpBNATLS: r’%/bel'é%%r”e rr%ﬁg i eguta -
&)E&iﬁéﬁmﬁﬁedﬁy&gmﬂnxmunﬂgmnumaMmahMﬂoﬁﬁmmpdm aecortling to

ﬁﬁﬁl gahesm%l (ef t’fﬁéereé:crﬁ}% Eﬁ#yé AL ﬁra s‘ﬁﬂ&lﬁé@%@&ﬁ Y £ for

tograp

cm:nmdm@ aleghgl, ﬁrgnarerhpn@oﬁ\rb? I’TFFF‘@C%%IT wugté@s P%Rléfﬁ S“CE as for
ADEp LRIV 7 2AVALSd Sdrbei0 BRI RdEblebas, tuvh as for example

&%&ﬁ@ e ARy e S 8! i A PR R e .

stereo chemically i songliGod Sndme9d) the appropriate
internedi ates and starting materials, provided that

the intervening reactions occur stermspe0|f|cally
An alternative _nmanner of separating the enantiomeric
forms of e c npoqus of 10forrmula (1) and 0

|nterned|afe f-nyol Ves |iquid chronat ography ovsscel. R,
(Su i cal_J uid) chronntograply, in oartrculpr N
usi Sstationary phase. ot~

ihaf s and starting materials are

compoungls and nay be comercially avail ab
prepared acc an to art-known procedures. 215The
i nternedi ate n al so be prepared according to the

bel o -
s RGP (i it po
Weriton ey QpniaiT By SEAMSEEC Pure stereoch mically 1somer10

forms of said compounds and said mtermedlates can be obtained by the application of
art-known procedures. For example, diastereoisomers 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. Epantiomers
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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20represented by fornmula (11-a), can be prep'ared by
reacting an internediate of fornmula (V) with a
sui t abl e hal ogenati ng agent such as, for exanple,

Wof{ﬁ)gg};gﬁ according to Reaction Schene (5).PTHEP2008/052766

reacti on can be perforned i¥-a suitable
reaction-inert solvent such as, for exanple, DWVF, at
a noderately el evated tenperature such as, for
exanple, 110 C. In Reaction Scheme (5), all variab]es
dfsRrcdaieio ats@% chmpdudsmihan hyyical B5Rpaatingonidguiranes of5)

Ex, ernent al.eur 6 t LRl &3 iokalor
cerarR o ST sluppeds b SRR Shecl LUMEARY)
chrnetageihist teshoBIss icreg limad cBoBRIogEPRY a7 G Etpds: g
B e o 0.t o
coREPPREIng FRDHP TGS ﬁﬁessgﬂ‘%ogﬁ?“él&%@gﬂ&{%ﬁ ‘M_ aidh b
dbtaiirfeid dronntht: iparvessarbdobemicalnisyuieiicioymaelcBs apmepral
Reacti-on .56 RaRE o (Bderiald) BrdvRRa thad thelTRérveRing edab tomyedeirn
a suitable reactgl on-inert solvent such as, for
sterepspiciicaliy.chl or onet hane, in the presence of a
sui tabl e base such as. . fok, 8X2DkSmeRY frl Bethe dbmPounds of
| ow AEAHSER Y%]Flgn%ergﬁ egs,aﬂ{l%r exanpl e, 5-78 In ...
emds {Ip amchiutmedi(ﬂgs invelves Nawid %t)éprggw@fﬁ%h%@fsrqgfe@%r Grifical
- aphv. i ] fnal Iosettio hast0
1fﬂr%ltﬁ gwﬁe&éligté%reghyéf %ﬁ%ﬁ@(n%)adggg be g?gga? ed by art

k NOWgopl-Qf eishLifesm&liatesadtstanipgamateridle anrddp e gompounds and
for gl { Wby

ase | i to art-known procedures.
B P rmhr bR o bR BopERERord o e ioen
according to Reaction Schenme (7). The reaction may be
performed in a suitable solvent such as, for exanple,
TR iBfermédi@esdad alsatbe lpyepatred hictoedpg toethe below Fxiperagentplor
exar(riglgee, 129 C. In reaction schene (6), all variables
RPECHES 2P N&d as in formula (I). Reaction Scheme (7)
NaCH - 0 Net..RL

Experimental procedure 5 -

Intermediates of formula (II) 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)Br; according to
Reaction Scheme (5). The reaction can be performed in a suitable reaction-inert
solvent such as, fdr example, DMF, at a moderately elevated temperature such as, for
exaﬁple, 110 °C. Tn Reaction Scheme (5), ail variables arc defined as in formula .

Reaction Scheme (5)

N
N R - ] N R4
= ~ T "halogenating agent
HO™ ~F halo
(V) (-a)

Experimental procedure 6

Tntermediates of formula (IT) wherein Y represents F3C-8(=0),-0-, said intermediates
being represented by formula (1I-b), can be prepared by reacting an intermediate of
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HO (V) Expéri mental procedure 8 20 Internedi ates of
Formula (VI) can be prepared by art-known procedures
by reacting comrercially avail abl e

wo%0d8abhexy- 2- oxo- 1, 2- di hydr o- Pyri di ne- 3-car IRSATEPRIVBS2766

wi'th an alkylatlng agent oflfornula (VI1), wherein Z
represents a suitable | eaving group, such as for
exanpl e halo, e.g. brono and the like, according to
Reaction Schene (8). An exanple of an alkylatln
gt (*@j wittriflié anhydtidg (alse chibed tgflarepicthanesulfonic anhydride)
ac%gr%ﬁﬁ] Qc}l{lt)ﬁrgEMeb(t%? M 0ereactidf nta 2@)@ tpbﬁ&‘rrféﬁﬁn P @ultable

In an | ner

sol ven qti 1@1?1 exa Cra
ra@@mﬂmrmh@nt W Ay for SaMPkp e Jorss e
XD be sifchHBor aminplaqiyndma,l dt ¢ lawn tengdianee SIa:Ihtas,sichample,

R s Bt Pebs 1o S EREERE Bk ae M TR G,

exanpl e, 120 C. I n regGhiph Se8em)(8), all variables
are defined as in formula %IS Reacti on Schene (8) -
5 Experl mmt al proceduréjgo permedl ates of forgul a
(111)N e,p?.]epared:b deprer,ecti on of rp, - R
erldlne |Nogen|n—an—+—n{—e¥—nﬁe§1—at—eof farmlla (M 11)
wher ei presents a suitable prot ectclcr@ for
the nitrogen atom of a piperidine deri vat i ve, such as
for exanpleMert- 10 butoxycarbonyl, ethoxycar borﬁlﬁ/P)
benzyl oxycar bonyl, benzyl and nethyl according to
Reaction Schene (9) applying art-knovvn pr ocedur es.

For exanpl e, en X represents benzyl, then the
Eﬁ%i@%@gipﬁﬁgﬁ@%gtion may be performed in a suitable
| vent Q§ﬁg§5 ﬁﬂngl

ﬁ’g ﬁla'fes oPPoam ,?1%4{72 anI e ad| éﬁ'{ n q@ &d&es ]r?{: faeagmghan

mtesmedials|od fermuld OF) wﬁh &GS TFpensHps sth clevae AP o

fﬁﬂ%ﬁaﬁﬁiﬁk N#OH %cm}dﬁggé Rbyttibh §bhehit (é)rp’ﬁrea'eautlen suglbeas,

or ex Qr n

Sgﬁae“‘&té%lf’ &% S’ftlsg%h ?Sé g’?t% %‘%ﬂnp ean )ét %ﬁ?r ﬁ:\? ﬁ%@

teaqnetartwn saghtal, far ewimpéd: (180 26ilg fe@%@%ﬁ%@?

Hgfﬂ{eggmlpfbhﬁu@@d in a suitable solvent, such as for
exanpl e dioxane. In reaction schene (9), all

vari abl es are defned aRedctiof Beheled7) 1) . Reaction

"~ Schene (9) o

Y

Nx R NaOH S R
B )
P

v V)

Experimental procedure 8

Intermediates of Formula (VI) can be prepared by art-known procedures by reacting
commercially available 4-methoxy-2-ox0-1,2-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 (V1I) 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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R2 20NM) Experinmental procedure 10 Internedi ates of
formula (I11) wherein R2 represents fluoro or
C Aal kyl substituted with fluor, said R2 being

wo hfghesanted by -L1-F wherein L1 representsPCI/ERIORS/S2766

or a coval ent 25bond, and sH¥d internediates being
represented by formula (H -a), can be prepared by
art-known procedures by reacting an internedi ate of
formula (1 X) wherein X is a suitable protecting group
ok Oor &heph, 1 209 NnateivoichampiPeall virhblespicaefinedsg ahfoggula
ior WO 2008/ 107479PCT/ EP2008/ 052766 - 17 - exanple
()ert-butoxycarbonylr et hoxycar bonyl ,

benzyl oxycar bonyl , begﬁﬁﬁmgggmﬂgggyl, wth a suitable
fluorinating agent such as for exanple

(di et hyl\am ngj sul fur t r iZF0or i de [CASwQ§80 -09;0],
resul tingsy 4 nterneditdbe of fornula accor di ng
to Reaction|Scheme (I0) step (a). The readt Lon may be
per f or medoi’n suitabl e reaction-inert % solvent,
such as, for exanple, dichloronethane, underVi
noderately | ow tenperature such as, for exanple, a

tenperature ranging nom-78 Cto 30 C during for
exanple 0.5 to 12 hours. The resulting internediate

Bipefiprental mro¢edurechn t hen be transfornmed according to
Reaction Sch 10) st b),. i i nt erpedi at.e. of
ngrmedisiey o poasie B Seppobserroh Srriraoh S TER R ERS
RBirbgage an amﬁhyeuia@ ifbrmeta (VT MbcrsTUX e@,resir@}@ A slgga;fedqrot;ctmg
FEFR R s AORR R ESEY 4’@%‘%*&??%%&@ é E%lf@ VAL iables
utexygarbpmd dethexycarbemil. Rgnay e caropE e qﬂaﬁﬁ agd Hleeﬁ%( (Fyrding
kKPR SEHERRL (S a@[ﬁﬁgeﬂuk@ovlﬂprobmum‘s mEdi @ctawleoﬁvhtro}(;fg}rgsents

[11) wh in .repr ' : - N

oK 1 %@@@aﬁﬁoﬁeﬁﬁ?ﬁ%ﬁm@ LN QUBRL L duch o
foo exanhye @ alsetiod A2 nipdiang a@tﬁé%ﬂ@l@aa%m @t&? Pigifgee ot a
?.%:ﬁle ig)@ttaSrEt'IﬁQ:‘g% &5k Rhpe iBRLen %EEEﬂc&y, of @ rmodémtely high

-b), “can be prepar rt- .

feagetafhig S%%M%%FP@%EQQ e Xﬁ’ﬁﬁl\éﬁ;‘?’r@%@? respis Bfoster,
fierdaploseclofl jea@@niven be performsd &y sectieoiveh ppwtableracidgsuch as for
gl 'ﬂea I‘q? odhicicld. @9 8i@bieRbREntAsulh REfol SkaMepledibedng, In

sucit as’ tor exanple tert-butaoxycagbonyl

eaapidon sshemiA) all ygiables Eﬁﬂﬁﬁ?ﬂﬁo%ﬁ 10 8%{% and net hyl ,
wWith a suitable fluoriﬁrtkggs ERtgpuch as

(di et hyl ami no) sul f ur tr'%‘gt'uvr%—f(c}zs: 38078- 09- 0] ,

resulting.dn an internediate of formula (

accor di | o-Remcti on Scheme (11) step ( e NH
react i onxean _be!perf i j | e
reaction-inert

R, R,
Vil )

Experimental procedure 10

Intermediates of formula (I1T) wherein R; represents fluoro or Crsalkyl substituted with
fluoro, said Ry being represented by —L;-F wherein Ly represents Cr.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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25 solvent, such as, for exanple, dichloronethane,
under a noderately |ow tenperature such as, for
exanple, a tenperature ranging from-78 Cto 30 C

wodbyshikg7$ or exanple 0.5 to 12 hours. The i ntPETARMOBOERT66

of formula (XI1) can then b&7transformed according to
Reacti on Schenme (11) step (b) in an internedi ate of
formula (111-b) by deprotection of the piperidine

ni trogen applying art-known procedures, such as for
mml tert-bhiospafiRagls ethpkydrbonyLehqpaylpresatbany pboedng eyl

krért
ar e %lgfr%\ggmnﬁﬂlﬂlg%%gétkg&aa%wggﬁ%oo lah:mﬂ Eulﬂlb oride

(. FHEBOR, Droinos SRR fcborfihg t6 Reaction
EOHPRE | (ma Ricp I(a)p IMe eshatien thay bespenfoemuénh aaauﬁdﬂ@feaﬁmﬂﬁnm&

BAfehy S B ey RS Re “ﬁzﬁ;“"%énr%mi" e
fyh psg &qum@plam tenmefaﬁaé@raag@g éﬂomf tg &ﬁ%ﬂgﬁe Efimple
(') § 11 ShdkabiR rstlﬂ)ﬂi@Cﬁieﬂﬂe(Mt@ ppfofraiila (X ecanithendgeransfbomad

Sl 5 SRt 3L LB RISt -
depnytydtion p€ tetpareyidine pésrggh amanaert pwn procerusess ch ah o

ﬁ% B8 Ribed %&lﬁeﬁieﬁt r&Caie |9€herdma1bbirdJ M reaction scheme
ni.um hy gi%ﬁg éf ﬁ? to Reacti on Scheme
(lﬂb)aﬂ Wﬂ@l?seaé% FIged AR P BFfo

rmed in a suitable

sol vent, such as for g Lgcﬁ%&ggbydrofuran, at a
noder at eI y | ow tenper for exanple, -20

C. reactign schene (1 al | vaklables ar fined
as Q ‘4 (1) (a)React | hemg€ (12{b) L 1) NH
Ex Bt are 13 1 ntes nedia oF f orrmuta- (X C

&Pared by reacting an .nLernEdlate of fornutta
C@T with fluoroGC 4al kyl - 4 t ol uene sul fonate ii-a)
accordlﬂBQto Reaction Scheme (4B). The 20 reactioh
can be performed in a suitable solvent, such as for
exanpl e DVE, and in the presence of NaH |In reaction .

Ecﬁ;ng:gé gmmﬁh£l¥arlables are defined as in formula

eti ned as her ei nabove.
Intermediates of formula (IIT) wherein R, represents Ci salkyloxy substituted with
fluoro, said Ciualkyloxy being represented by formula Q, said Rz being represented by
—Q-F, and said intermediates being represented by formula (I11-b), can be prepared by
art-known procedures by reacting a hydroxyl-substituted intcrmediate of formula (XT)
wherein X is a suitable protecting group for the nitrogen atom of a piperidine mo iety,
such as for example tert-butoxycarbonyl, ethoxycarbomyl, benzyloxycarbonyl, benzyl
and methyl, with a suitable fluorinating agent such as (diethylamino)sulfur trifluoride
[CAS: 38078-09-0], resulting in an intermediate of formula (X1I) according to Reaction
Sch:ame (1 i) 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 Reacﬁon Scheme (11) step (b) in an intermediate of formula (IL1-b) by deprotection
of the piperidine hitrogen 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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(1'V) and forrmula (XV) also show activity as positive
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i nvention also relates to al&onpound of formula (1")
O (r) including any stereochemcally isoneric form
thereof, wherein Rl is C4_6allcyl, in particular
1-butyl; or G _3al kyl substituted with

C3_7cycl oal kyl, 10i n RenctipreithamediBl opr opyl met hyl ; R3
i s hydrogen or halo; in particular hydrogen,-

oX a &g?r maceu Q@éept%ﬁl e

‘ Na sol e t her'egf- Q0
of the present imventTon are ose conpounds of

formg#® (1') 15wherein R i§7C4,5alkyl, in part‘:i'((:)ul ar
Ca_sal k()kl') such as for exanpl epdpbutyl, 2-methyl -(lil-b)
1-propyl, “3-nmethyl -1 -butyl; in particular 1-butyl.
An enbodi nent of the present invention are those
conpounds of fornmula (1') wherein RL is C _3al kyl

Stdehidl §dcatiubd2C3_7cycl oal kyl,  in particul ar

-cyclopropyl nethyl or 2-(cyclopropyl)-1-ethyl. 20An

Inbér@Edists offorniie diXyevitercdt 11 tepresantpOlindwidointermedigipsbeng
I(e%)regen"flerd%yt #9568 PRIBOLRGR PRl By BRting oR MikrRG&MRte of formula
(XI1I) wherein X is a suitable protecting group for the nitrogen atom of a piperidine
moiety, such as for example tert-butoxycarbonyl, ethoxycarbonyl, benzyloxycarbonyl,
benzy! and methyl, with a suitable reducing agent, such as for example, lithium
atuminium hydride, according to Reaction Scheme (12). The reaction may be
performed m a suitable solvent, such as for example tetrahydrofuran, at a moderately

low temperature such as, for example, 20 °C.

In reaction scheme (12), all variables are defined as in formula (1).

Reaction Scheme (12)
o° OH
b | (IX-a) "

edl)

Experimental procedure 13

Intermediates of formula (XIV) can be prepared by reacting an intermediate of formula
(XVY with fluoroC, salkyl-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.,



An' I nteresting enbodi nent of the conpounds of fornula
(I'") are those conpounds wherein R3 is halo, in
particular chlomor fluoro. WD 2008/107479- 20

WO 200671072008/ 052766 An interesting enb®TAREAWSBI2766
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the conpounds of fornula (T'% are those conpounds
wherein RL is I-butyl or cyclopropylnethyl; R2 is
hydrogen; fluor or chloro. 5Conmpounds of formula (1)

are for exanple pEC50 (see section D for protocol
0 CINA -,/"" -, N HO 6Reuctipn Schemo(BB)- - N 70IO o)
O
Na R o
s N/ 1 . N.::_ _/R1
[ . N
. - 1
@\Q W
halo - @70
2
(XV)

Intermediates of formula (IV) and formula (XV) also show activity as positive
allosteric mGluR?2 modulators. Therefore, the present invention also relates to 2

compound of formula (I")
O
N
* | N Rq
&
SIG
R Ho

()
including any stereochemically isomeric form thereof, wherein
R, is Casgalkyl, in particular 1-butyl; or Cy.salkyl substituted with Csscycloalkyl,
in particular cyclopropylmethyl; '
R; is hydrogen or halo; in particular hydrogen, fluoro or chloro;
or a pharmaceutically acceptable salt thereof or a solvate thereof.

An embodiment of the present invention arc those compounds of formula (I")
wherein R; is Cagalkyl, in particular Casalkyl, 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, is C,.aalkyl substituted with C; 7cycloalkyl, in particular cyclopropyimethyl
or 2-(cyclopropyl)-1-ethyl.

An interesting embodiment of the compounds of formula () are those
compounds wherein Rz is hydrogen.

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

compounds wherein R is balo, in particular chioro or fluoro.



HOON-,. ---. N 6.4 OHOONt,NN)1 '-.V. 63
HOON,",,,,AN-r-17 6.0

WO 2008/107479 2 PCT/EP2008/052766

An interesting embodiment of the compounds of formula (I} are those
compounds wherein R; is 1-butyl or cyclopropylmethyl; R, is hydrogen; fluoro or
chloro.

Compounds of formula (I") are for example

pECsp (see section D for
protocol)
O
6.7
o NS A~
|
QQ ~
HO
N 0 7.0
Cl_ P
Uo
'HO
N;.\\ - Q 6.4
LSNG e
HO
N 63
F B
P
jS\g:
HO
N Il 6.0
B
o
©\©
HO

or a pbarmaceutically acceptable salt thereof or a solvate thereof.
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or a pharmaceuti cal | y acceptable salt thereof or a
sol vate thereof. WD 2008/107479PCT/ EP2008/ 052766 -21
- Said conpounds of fornmula (1') can be prepared as

wodemanided herei nabove for the preparati on JICT/EP2008/052766

i nternedi ates of fornula (r‘@’}'or (XV). Reference is
al so made to Exanple Al3 herei.nafter. 5The present
invention also relates to the use of a conmpound of
formula (1') or any subgroup thereof for the

Seeich ob rapdumdseofofbrren )i con e nrepprsd 2t despribaddiersinabove for the

ﬁ%&l‘f@ﬁlﬂl’ ternfbd Rt bF fHn@la (T0F orl(IX®8! RBfrende BB Iniddo B

n a manmal, 1 pcluding a human, the treatnent or
@fmﬁﬁl%hﬂswm&ﬁich is affected or facilitated by the
neuronodul atory effect of an allosteric nodul ator of
nmd uR2, in particular a positive allosteric

modul -atqr = ABEE alsh ol GANBILNES 00k chpsnatiaf fdruRnd) or
a

fornu are both positive allosteric md uR2 L
rycubgronp thereph ot fhegampfaciyrg Bt PHCHR fgr deaias pgevgnting, in
SIRQAHTOr tedatifigranaehditioh fn)a Gramfda), thohelingh mgoamnthe treatment or

st ereochem cal. ' j 6 irfclsiRa

e A S A G R e

Shpsyic rmdb e of REIFI. Y ErHGHR: 2 ROy S RisioTi mRgelgior

Chal kyl substituted with hydroxyl; G al kyl

substituted with fluoro; or G _al kyl oxy substituted

S R S P |

pivRmedeliters, thy pawsert guveBtian alse felatide aspmpgung of fyrgutad”)

t her eof . o An enbodi ment of the present invention
are thod¥g coffpourds of formula (1") wherein RL is
ChoalkyIsREE:EErticular Chsal kyl, such as for exanple
1 yl yl 1-propyl, 3-nethyl-1-butyl; in

pegr trcul ar 1-butyl. 25An enbodi nent of the present
RQvent are those conpounds of formula (I")

|
Ro
(")
including any stereochemically isomeric form thereof, wherein
R; is Cysalkyl, or Cysalkyl substituted with Csscycloalkyl;
R, is hydrogen; hydroxyl; fluoro; Ciaalkyl substituted with hydroxyl; Cialkyl
substituted with fluoro; or Cialkyloxy substituted with fluoro;

Rs is hydrogen or halo;

provided that if R is halo, then Ry is hydroxyl;
or a pharmaceutically acceptable salt thereof or a solvate thereof.

An embodiment of the present invention are those compounds of formula (I"")
wherein R; is Casalkyl, in particular Cssalkyl, 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; is Cyaalkyl substituted with Cscycloalkyl, in particular .cj(clopropylmethyl
or 2-(cyclopropyl);1-cthy1. '
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wherein Rl is Cl_3alkyl substituted with
C3_7cycloal kyl, in particular cyclopropyl nethyl or
2-(cyclopropyl)-1-ethyl. WO

wo208Ab40¥ 479PCT/ EP2008/ 052766 - 22 - An enb®@IIRPAISHF2766

the present invention are tBRdse conpounds of fornula
(I'") or any subgroup thereof as nentioned

her ei nbef ore as enbodi nent, wherein R2 is hydrogen.

An enbodi nent of the present invention are those "
c onpoAmeisbalimémsofthegréstitinGnten anithose jeprqyedseifpraaula (I'°)

iGied TRt RRE a @R IRIdHRGE, GHRTAS R, i
%&%@@m?ﬁ%@% fluoro; G al kyl substri t u% gd
hydregeRy dr oxyl ; Cial kyl substituted with fluoro; or C3
al kyl px upstitut.ed with f] i ”
of " A PR of B e i <ot e hose colffbyBEDRIORRIL 1)
drowherleser(posiblorany whegrenrethergefasingniionggfipraifsiirg apembodiment,
%He\s;\%ﬁiﬁ &, i@fudBNt ] AMe s b iticn Reth o @roasl; enidil Bebstituted with
10 _ertedjn%}gl IS r}ggdr ogen' | uoro; or Chal kyl oxy
HugseirqriCo rlby 0wt SROFTHSF i oK  t i cular R2 i's f1 uoro ,
or Char kybaiimensiufshe firesenidnwintibn fiedlagse compoustholforawe (177
ﬁ?rf wi:tg:%var q%ﬁiﬂl% érlg'vs‘aﬁ%b@pth@{egf iSRS oA RAM S0 bs embodiment,

ormula’( of any subgroup thereof as.mentioned .
bt Radt brciosss: BMIBTR RV IaRERSiuied il oy i particular Re
A FRBrosT dilkEBLy afbstitiesdpritstiuaro.i nvent i on are those
conmpounds, of. for ") . r ' »
subor st 5 pfureS T tlent in ot AEARAE cpRRSTAT PO 1)
ez dilaenp, tholsef a5 mentionedsharymirokarp as eRRAIMERtHGTFP 2 18
hysipoxyl, in particular wherein R2 i s nethyl

substituted with hydroxyl. An enbodi nent of the .\
pr esefi einbydimiecntoot tixr presehvipecntionpothels cofpeadanf rpplayl™)

0 ; . 0 im:
%ﬁén rnev@ig?dr%gﬂrﬂ%ir %[ggsﬁlgelghgthe%YassﬁlQﬁf ALPhdrB8bok a8 8mbodiment,

rone . as enpodi ment,. wherein %"Sethl
whereiaRz is Ghealing gulstitaigd with Pysspxy)s 1 Racigyls whirgp Ra 1s methy
wWhetitaied Wit hysirdi®1.hyl substituted with fluoro.
An enbodi nent of the present invention are those

conpoAnembodinfeor eithapresen) myentiopsesiosercoppaeids of formulp ()
b0 iRRRd adBERicAbehatRbes bodiment,
éﬁbqgl, |%ﬁé¥§g%"£%f%bg%ﬁ . 8 CIaAaI kyl o Islubstr'et?gggglolme
WOEIIY s CosalH S yted ividh Byifar 2imartiegtey whERRads ety
sutGtutddutiedfiwaroh f | uor . An enbodi nent of the
present invention are those conpounds of forml ?r&l ") s
or, wAewmbedinsosef tht preseuhinveriingrastihosroppgrnd of formuls (")
@g&ﬂeﬁébl%{dp%&gibﬁé, a@ﬁ&%@mg%emw@nmneq hﬁembéfﬁre%lehﬁ)odﬁnent,
roxyl . e pres i nvent - on . t
PR 8 € OB BN o1 oy RS s gt £ Rifiory
sutatneadpritihBeeof for the manufacture of a nedi canent

for treating or preventing, in particular fo .
{r eat Angmbadisntbt o ArcHRt SVBARRAT tPMIGRRORLS S e ()
b qvHeh &2t PBNRIbID hny subgroup thereof 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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WD 2008/ 107479PCT/ EP2008/ 052766 - 23 - prevention of
which is affected.or facilitated by the
neuronodul atory effect of an allosteric nodul at or of

wobdsibd7e i n particul ar a positive all osteri @CI/EP2008/052766

nodul at or. Phar macol ogy 5Th& tonpounds provi ded in
this invention are positive allosteric nodul ators of
nmet abotropi ¢ glutamate receptors, in particular they

are positive allosteric nodul ators of nd uR2. Thé

armmm@rsvméh # Iaﬁfegecée:eﬁamhtatedémth@wuﬁmmiat% 6t of an
E}%n olifiGothd Nt b bedtiwd diBstetiodulator.
0s

eric ligan btt instead to an allosteric
S|te within the seven transmanbrane region of the
receptor. In-the presence of glutamate or 10 an
Elgﬁﬂla&élogf m3d uR2, the conpounds of th| S invention

i ncrease the nd uR2 response. The co s provid
i n t hihe compeumds provided YREOR FERRFEYE ﬂgﬂ Fﬁéﬂf’é‘Bﬁ s of
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@]{\%E[%Hf dr%haﬁﬁ@%ﬁtﬁfaﬁéddﬁﬁ)&tﬁﬁ atdobdihg t’cbgh@ fnvmﬁdmcfom@e t he
r's 0] V

- mespaerst e Rt R R Rep Rt BB R BhE controlling or

35

acduninpuile, nskmcf hrambusglearommhandtmwhm@aﬂ ivaiders gpsociated with
REfMEAL Hﬁ@mﬂtmn YO 2QR& a1 O RRCT hieh0) @/ tad®bor prevention of
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- 24 - which is affected or facilitated by the

neur onodul atory effect of positive allosteric

nodul at ors of nd uR2. Where the invention is
woad@sdom rel ate to the use of a conpound or PCT/EP2008/052766

conposition according to th&* 1 nvention for the

manuf acture of a nedi canent for e.g. the treatnent

50f a mammual, it is understood that such use is to be

interpreted in certain jurisdictions as a nethogd of

vehich isaffeaitdrariecilifated bydhemsuroraashiitary e Hert AERPSTISt PHLF

&ltfc} SR EPRGLEY need of-"'such e.g. treatment, an

ective anount of a conpound or conp03|t|on
" acconyhdgthl @mteheon Rueto tefate tortheasetdf @ whmpounidhps composition

AeHn0) ggg]g oAl REHEIALE c&réﬂb%ggeaal&m@ga&@%mm

Paiet e dys 'on, inc ne or rmrdf
dmmmlmsn@d@rmd thebishoe tite bepkapreisd i gettain Jurisdictions

dg%%&ﬁ&gifg:?r ﬁ@dﬁeﬂ?g?%ﬁ%xilhlg Etgillﬁﬁh@eiﬂmxﬁsteﬁn@s & rhammal in
W%Qggmgg 78511 Y%adnoun?gﬂak&)% ouh e a?rlpﬂ&tlon

a::sm’dmmtmthes:men@n cor d tr aurra head traunm, perinatal

hypoxi a, cardi ac arrest pogl.ycemni c_neurona

g prdesteneRE P AlYOED SHOmaisd
MrahRie e fuﬁcﬁéh&ﬁd&&e onkbddumdre pfjthe i kb wiipeomaitions or diseases:

ang%/ Sﬁtﬁ’{}% L é}é& atng ldlg&%ﬁfs%uchoé‘su%o‘? bx g:@rebral deficits

I sorders, |1 IO IC and

gibsaguén m@e@iamsmm anf} grafivg, stipkd e wehesh sang
s Pﬁ%ﬁé %e:ﬁﬁt?a%ﬁiaaf)ﬁﬂlam hifpoiss Gartiiac as@adiypedlyoemic neuronal
InC n onv S e
b gl e, KOS SRR SRBHL PR aLge
Huttﬁigamc:seC}tomdzae ammphmb@t@ n@@osw,tqqulmamage rﬁ@mathﬁg
fhA %81%6 {ngrdrﬁgiﬁﬂﬁ&e% PafiBhsdh %S:hse%nmﬁﬂhldﬂ €pasms

acco pro uct alco benzodl pi.nes alne
@:@dhqqrmassq%%mﬂ& glusgﬁeg S)) @@{.ng tremiots, epl epsy,
SnkiEioRs) meiBfathe (MBbidRizymigTaicd heddawge)genmmncmmem pusignce
g):lei%{cg,gshstf wgthglla%[ crludjﬁ] ?I%ﬁ@e§ ShGis CRMBUINHIY Bpiates,

i'sorders I N sion
mgoting, tobiqso Penduis.sitobel §7HZ°@PF§’é‘FﬁSrF3Falﬂ€ ‘ffl“@?sa hypnotics.
Begrdspehokis; Ssﬁhlz&ﬂtﬂd&hi &ﬁi&fﬁ@iﬂﬁﬂg@@ﬁﬂlﬁedlannmy@isotm panic

Gt et ol ERuo Rl Imbbd Ehak Rpalihf aaeiion,
nﬂma,dppalm disqudrs), mnmlq@bg@umlwulmﬂn& los% |ﬂﬂ5utuSs macHlare

%%Kér“&ﬁf cﬁ'rtheséy%e&n6§5§ gfa@}ﬁé@n{al Pk gﬂaﬁtgn@ aheOAndhyonic states,

|ondef cit IVIt
e meSbE i e Wit el o301 i Rl PR
ﬂﬁlcafe@ﬁ sleap Td[nerd&me(um[udmgnmmpmmm) atfention deficit/hypyratbaty
Sliﬁord HJ&%HH&%sQFde?‘ medi canent for treating or

I'n particular for 30treating, a central
nervo a%ti/&la% Mh&p et efvestdreelaed td theomd dfer @rpopndét formula

g%(grug,%qa %@%g%g% eBEREN fr G380 obiBverBEE SRR for

d‘b&mgdecemrahm@bud Sy tias | érsgrdem%drf@m ’é}g,g]r%ﬁ agicty disorders,
dlé/o%déilé sgﬁsﬂﬁy A5BidbAhABGkaslie SRR iisord2Ag Bittnig\isorders,

|so ers, ro egenerati on, , neu X1 ¢
Faoe dippeders, migraine, B ARG P PR e e aei P o Bsorders.
SyETieVe dicsdurd erurbde ganeration, ebyrowk gy ded ischeatiact ed
35from the group of agoraphobia, generalized anx et
di sor B@er@@@)te ceniag) TR PP OIS 2D 6BYBT é@md
g[o Srdu¥ ©f & oﬁianeIﬁi'eﬁ@écﬁﬂﬁﬂﬁ(tm@fdeﬂm)

I sor der posttraumatic stress disorder (PTSD),
soci al phObI a and ot her phobi as. Preferably,
the central nervous systemdi sorder is a psychotic
di sorder selected fromthe group of schizophrenia,
del usi onal di sorder, schizoaffective disorder,
5schi zophr eni f orm di sorder and substance-i nduced
psychoti c di sorder " Preferably, the central
nervous system di sorder is a personality disorder
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Preferably, the central nervous systemdisorder is a
subst ance-rel ated di sorder 10sel ected fromthe group
of al cohol abuse, al cohol dependence, al cohol

wowbdshorzsal , al cohol withdr ayé\gl delirium  PCI/EP2008/652766
rsor

al cohol -i nduced psychotic d der, anphetam ne
dependence, anphetam ne w thdrawal, cocaine
dependence, cocai ne withdrawal, nicotine dependence,

ni cotine w thdrawal, opioid dependence and .opi oi gﬁ? do
alistssiie-awapulsipg éﬁ@lidalbﬂ%ﬁ))b BEnie SRQTEE POREFAGIFHC SRS giypracT
(@ﬁggﬁ,@@giaﬂﬁlogig af@binegpldbser der sel ected 15fromthe
group of anorexia nervosa and bulim a nervosa.

Pr ef erratotayly, theeenten hermbusrystemuBsosdes isemsaiehatie diserdes sejected
0ok Al S Hskh; ' i frebtivR@isdeder,
Rk kD N e ok b T
shigophyrenitornidiserdgs pnd ﬂ%ﬁ%?cedéﬁl%%@ &f g"“bﬁ @%PF r and
subst ance-j nduced od di sorder. Prete .
cent r%?éﬁétyvg\ﬁfe’é PEYP TEFES rlsﬂrée? m 4 a%&rél}él.lt_&lassorder_ selected
fORtEf moahifichseskise-cemprisive paswlity dspsdes andiscbizoifk pchizotypal
' hgrpsy or a convul sive disorder selected fromthe

group of generalized nonconvul sive epil epsy, _
genergbicasl, Gtk ngaoapysepsdisorfets 4 substanetralited disorder

epi ticus, grand [, st at ' ' (!
R e L R
ilodhehtithdrewplaishisymegcohobdndused psyehatis diserict: ATRhetaREe
QIRREent O LB QEmBR vliftieNval Zabiiff @palmicyice, bovaine evithiiawal,
glﬁété}%?q%ﬁ%}égltggrn I&lga{ot}si}%;}%g{dﬁ\%kﬁpﬂ}d 8?%6& ce and opioid withdrawal,
Pref o 3Bkatyy, bCcHEN e Rloul S SIS 6 ChihRuterct &idted

cogn I’sorder sel ect om t he group of

denenti a, .denentia due to H V di sease, _d '

o b ReraryaisenS st R IE: pUSTIRpIA SHfid fom
BRdrapaseipotie dizntdess (& Hhey dlbthmicmr@r,t @¢p@§510n, dysthymic
3%91%9{,‘ A !dglgr&%ﬁ% PO $hd AbsA8OEREAR] MYdd Aisbeller.

cognitive inpalrnent. O the disorders

Ment i pregaiR Avesentriithe voaa kst disbrdamix infryine.
schi zophrenia, mgraine, depression, and epilepsy are
of paPicfeeati@thd coporltenams sy disorder is epilepsy or a convulsive

/ RGH %@@? G8lized A6nconilisits §RPdy, gltalized
ﬁ%%rr%{:%&geg%?i on @_g t ‘%%g‘g oic,zti c &ont %1i fpisc%%y" %/anual ol
eonvNisiveSPLERsE Greib el FaseiEnigptges: Sﬁz’?a‘?ﬁ“ CpHicus, part
Bsilphy @itk bEwhABGR Ginpditroent pf cotisciessnessdinfaghizssphams; elepsy
for. the i.dent i(fciytﬁ%tfjﬂﬁsrgtf th&di sorders descri bed
ptiatis,congiue, 3aq BF PIHLY Ph™¥he art will recogni ze
that gl bernathy GnlaMERehasiiian dissRiPlsagbRbn-dficithyperactivity
classification systens for” 5neurol ogi cal and

g89eT-at ri ¢ di sorders described herein exist, and

t ?gt r Egegenglgv e|: geentr\é.\i ﬁ&vﬁ%&% d?sggie? fsia%&\iﬁjv@ disorder selected

ICf)romg‘she 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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Because such positive allosteric nodul ators of
nm3d uR2, including conmpounds of fornmula (I), enhance
the response of mMd uR2 to glutamate, it is an

woashsamuage that the present nethods utilize PERESYOBBIZI00

gl utamate. 10Because positi¥e-allosteric nodul ators

of md uR2, including conpounds of fornula (1),

enhance the response of md uR2 to agonists, it is

understood that the present invention extends to the

t r eatArendsent tha Gouribl cdgionalf therRiagrogin &aStatstic Mgl Mental
Rorders & : SR 1 %&@h@sﬁ%ﬁ@ﬁ%f@lﬁtiﬁypmﬁf@ a diagnostic

adm ni steri.ng an ective amouynt, of. oSitive. ;. :

(el pubeidcatifiion af B P GRTOoR HEFTT R iR RLisdin the art

Wil tEQettiAk that hi)ernitive homemmidsims mostlogiés; hndsglasyificatin systems for

agoni st svehi i €588 thal RYRHVHRB with
Vl?%caaﬁﬂ’?galﬁgd%%%%&%tg%gga\%&?%egﬁé or nore ot her

rdediepd andchscienéific PEOgTIsEsst | prevention, control,

anmelioration, or.reduction of .risk '

condiHSeBIE SEEYPOHVE ﬁH%SE)er‘f‘ﬁdﬁ‘ﬁ%%at%? o} ‘g‘bﬁ% ?%ﬁ@ﬁlggotnﬁgmds

ititeiulgl (Tl gahanay tHeawspouseidf mGInR Jieglutamiate, B das adutntegs that the

ok b0 L OORIdEo R Ruaaher or more 20ef fective

R'R&n erther clilr ug alone. "Phar maceuti cal conpositions

The igyeRnkipestiat sttt atodslatods of pGRRAmeltingzbmpounds of
onposj.tion ¢ risin . : t

R e T

Potehtinapeivhicsahis/todhd eatthen ohpouelosist! aad pHispTIFisorders

@sﬁ&&itgd R bRitdnRe ERVERESPBy adtinBiinl; ablbHisctise anomaofi
accordi n

o fornu I nc)] ydi ng_a .
BN U RP AP AR BE R e nfpunds of fprmuda @, in
ahebinaioawiithcal h@luRCceptiahl e salt thereof or a solvate
t hereof . The conpounds according tQ the i nvent'.or][, [ n.
par t i Fh compobredsed hsaungst Brension iy begthed iy P%fn%lPﬁ on Wi
j)l{hcdrligcsof@ %th@r &lud El_(lﬁé"lﬁ‘éﬂt@lalhtl p‘reireiﬂr’iﬁ,rdoﬁtrcﬁlomlidmioegfr, reduction
of . ar maceutica cecept a he
ol abeher sgenains ) BiHIEER0uEs P b IDEA Inciher gy
e heaf utitity whereftbe perbinadn oftls drags tegrthes HE: SHEE BUTPE|
E@&lﬁ@emﬁeﬁl@pdﬁiﬂmﬁl on purposes. As appropriate
conpositions there may be cited all conpositions
usual Iy enpl oyed for system cally adm nistering
drugs. To prepare the pharmaceutical conpositions of
Phammaceuticilicompositioes f ecti ve WO
2008/ 107479PCT/ EP2008/ 052766 - 27 - arml%r‘i't of t.he
par t Teginyention #5e gelates B Phﬁ'ﬁﬁ?‘f%‘“?ﬁ% CUEPPTOG CHPEETE fe
9§5rhhm&ukiaﬂ[§eaqub1é sﬁnlammneem i, iam bétivatiegredierita ur e

th a.phar eutica : son. in
Herpemi ISR S ar Ry of sROEPpb AN Eontifeid e “2"%1%% o
paticetya aimpjoondraccgediem o fagrea (peclpgng? sEreprieguraly iorene
551 thedof OF a pElFnRLeatiEaly RBeptdblesit thltesivne oliviie dereof.
conpositions are 5desirable in unitary dosage form
sui t ahé Sompoineddcbaiitlgato thef ipverdid inipstiicalar e compaungs
rectall s b ¥ erldYoff iHeRBE, Q% a
B/ COF‘%H% }/daﬁo?xgulg V]éaiﬁaﬁ&ﬁ%l stePdocRAhAyEiEGh

at1on. "For exafple, 1n prepari t he
obapwsiuticatsadceptahls paltibsrsgkorago at%ﬁfgf ogls o Spgrayp o
Ebﬁbﬁﬁlﬁﬁ&uﬂa%af mBp ek ﬁ)r?iﬁl&tddﬁnﬁlmﬁogsqmaﬁmhutasl fofmI foli
exanple,. water, glycals. . - t e
ueyg Bvgpics af dtropiel (oPipoRiERanE nah bty i -
esapplisonssuslyresipdoned fenaystpaically pdmpasterng dMessi ons
and solutions; or solid carriers s

exa n—g]oé)re;@feé}}% H]éaginagqy&a§1§oqgg%T1?% ol%%tﬁs %%éntfo%,r an cffective
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di luents, lubricants, binders, disintegrating agents
and the like in the case of powders, pills, capsules
and tablets. Because of the ease in adm nistration,

woosigheadni ni stration is preferred, and tabl BCT/ERYB/052766

capsul es represent the rmstz%\dvant ageous oral dosage
unit forms in which case solid pharmaceuti cal o
carriers are obviously enployed. For 15parenteral
conpositions, the carrier wll usually conprijse

aptoant d)fethmru,lara;pnipgagt optipnpiy @éab e, ay % aréﬁfe 61{1%‘%416]1’[ 18
doRPiR if Plifrate! A EXRWika %)Ea@m@éeduéiﬂlfy labdebtabLe cafrizy obdiluent, -

‘Iﬁlirl]lglp%{g% qr ! q\’ﬁ%% %q%?l S 0| L& ne%%%ff %rms 1?% o fRY f&ﬁx of
qiawlzttioﬁ resig dmcmﬁmsﬂramono ﬂ‘hcﬁe paarmamutncél C@ﬂlpﬁh?fﬁé‘f% nd
Rt \ﬂ‘%&{ég sl S&LAR! 8 pEHEDER) %&ﬁﬁmﬂﬁb‘dh@h sallbe
epare I'n

case appropria arri er% n

ey S e R b, E b

p‘}lﬁa@m g deetpe s1ﬂ6ﬁ; if @tdl dodage formy spyarfahd wosl ﬂhhmacg,tt@al media
I;’ﬂirl]yq £ Cl%}(eﬁ]s CORN ki n@ \?zﬁ&r %%'X A raﬁ:oH§1§ and e like in the

re YAl At OSI i ons
@6 o%malehqﬁwirprpmwm R A F%P?Déwnsatsﬂ'élpé’aeihﬂrser

%19%11'(13&0&%18%{ bSQFidRaRRAGEIRES, (0 cemhplacitancheaggirs, kaolin,
suj tabl e i ng.age

qeﬁtssla Heagis b%%'f, Vd\ﬁ%%cg %ﬁ; %a Qﬁts a[?cf){h% %E@ ﬂtﬁe S&Eﬁ@f E@v@ders
pillgpapsulesnsd tabletsc Beagisi of thegamn Adsminptation, pedkaingtration is
ﬁa%ﬁje& I 08 @Jbléii@irﬁf Pél@éésreﬁ&feﬁ{?ﬁle %stt Jd@arﬁkgeﬁus (ﬁﬁll dbsage unit

L1ves AN L ? atll foQed. hlgor
ExminiFFash g bR RS PSRy oY Eelodel
ﬁeﬁm’t@t&l don@sitiors) erecantmpdld iituialin somprise b@nmﬁtm gttlgqs@@ large
ﬁ? 61%19 uf?le%ﬁfédleﬁtsgfor e@a?n]f}e b Qlﬁ%gﬁf)ﬂ'@ nﬁ?tb@ BachaiRd.a

as an ‘ol nt hent e
hnhﬁmbiéa?@étﬁlgﬁsstf@ Famitle Wer be B@Pﬁ?%&s g‘% P%r‘f%‘alef comprises

PINRE SBGEMH, bhidbse FOTOIR 054 s of Balinniatd glosasg eolfrdemm Hisetable

f ad 3
g}%g%@gmf %}agaﬁg %ta égetgla,%g rug Iwﬁm# g%ﬁ gﬂi’ogﬂatﬁ i1g1lﬁg g?ﬁ%rs sRpdnding

dgemtsrantl ¢heuiikictngayshei amyfioeda Slspnine H@ %%ggrm %@Eﬁa‘ﬁﬂ’l‘? fhat
G BhJHING b cqIverEd, §ﬁdﬁl{ﬂ B@foﬂ:ﬂ@&ttb 11&{1116 fforacprepaeations. In the

ngr ent cal cul ate d m
eorapaon PepledgErer g u AP Bl pR S B brionatly compriscs
phaidrateutibaating ageni sxd/oreatplleweins agroh ophonally sembped
];v?t% {fﬁiieea&d?cWeEBﬂI{y' ﬂ'z‘tﬁ{rygi RhoPppetitks, hict@ddieitles do not

waf
kit vt e Fon S5 Eap S g
@ﬁkglé‘l}idiigggxi? ié&h% ekial askBgyr ragalvecitbipful for plep@mg_t%;@gﬁed Qﬁposﬁmlllls.
ﬁ'ggsg 8“133%} n%ﬂr 1?%551%19@%@@1? 9 RRs ways, €. g a @¥Aermal patc

req ency o mnistrati on epends on the
paasp@wha&sa@mmﬁfd of formnula (I) used, the
particul ar condjtion being treat

t he gdﬁ%PF?l PW@EW%E& Bnulfltﬁ éﬁe dforem%nt o%}é? 'bh&r%agefutlcal
e¥inpaditicals ilinsodebege fod foener efl adpmygra@gp a@gmfcﬁngﬁ ofdosage.

t aki.n as .| S
e, ShN kRS BRGSIREPRRREY 81 et R Bt
tthS‘ Blodaed e eédie tiovpetid ¢ffecammistiiatiay with fheoweriesd or

cr ease £8dmst Rfhdin

B’jnéag?u ’efﬁlgeapn epeﬁg&noggg%l{t E 5‘@% uat |%§mg¥e%q£ &
psbgastﬂ oi coatadrtehdels), banvules, pillse PO Rekelss WilRe: ?“ﬁg?sétﬂ ies,
ﬁ¥&5‘$lb QhutidRRE Q&E{p@lﬁk}(ﬁﬁ ahi éhertizd cand fsegrelpitadi e bitiples thageof.
t he pharmaceuti c conposition will 10conprise from
0.05 to 99% by weight, preferably fromO0.1 to 70 % by
wei ght, nore preferably fromO0.1 to 50 % by wei ght of
the active ingredient, and, from1l to 99.95 % by
wei ght, preferably from30 to 99.9 % by wei ght, nore
preferably from50 to 99.9 % by weight of a
pharmaceutically acceptable carrier, all percentages
bei ng based on the total weight of the conposition.

' L[Emt CR)%%% lg{lj %Jlud%@till?%ﬁfreﬁ:?s 10 si@dly AioRte Lﬁﬁtﬁ |s@1&ibldlf§, unitary
i
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conposition conprising the conpounds according to the

~invention and one or nore other drugs in the

treat ment, prevent i on, cont rol, amelioration,

wo iglugidon of risk of diseases or conditi on%c?”é?"“%ﬁ‘fsa‘?“

conmpounds of Fornula (1) or?8t-he ot her drugs may have
utility as well as to the use of such a conposition
for the manufacture of a medi cament 20The present

i nvention also relates to a conbi nati on of a co P
accorrd¢ ébgcit dpsadeengifegesmey phedsminisaaion g dson theP ar
3 r L rﬁlu s@ﬂ, theﬁ%%&ﬂ& e6mfitidrbeaitt treated afhs ecverity of the

t
e S o L i
BRI @Htﬁﬁpa(rﬁéulz& patepasivdll acatberdherication thedngiyidud mpay be
t%)lar\{gg gt%}g%"r}%l Ko % H\% ceéﬁﬂe 448 lt}gé AC FRRh@RR:, ad tvidde trodaid

ereo t host

chilganicsiaily amount @r@ﬁﬁaerk@uer %&?ﬁ%ﬁegﬁ;eﬁeg%‘l%f’ a é’g%esc’cfthe

trafdd fs@; sct Qﬁd/&%@@mﬁﬂ 1 s evdlimtbh ef the hysieiat prescribing the
reven Eﬂl con t|on in a manmal , |nclud|ng a

‘WHW@H‘ £ ef?%ﬁ?ﬁgﬁ? Of prevention of which is
af f ﬁgegg&ﬁgﬁ cF Hoh@%?&’dntﬁ?hsfrﬁtﬁmn&'é @Bﬁfﬁﬁb&@bﬂrwn@bﬁﬁm will
erlc ul at.or
m@nsq Gom ks R0 5 Posesnh erott G EF o Es Ry o
ﬁn%ﬂyfﬁ'orﬁ uqh%ao %Bﬂawa@ht mfrthe)actlpﬁ ogrientygyd, fom :5 t0 99.95 %
o 9.9 %
%Vg?l C%rﬁ era&a% il%gl 1399 6 br g@‘ghp BhokOftetchdly #bhl50 to 9

accep a S or dil'uent
bmmghmfa@amm@tmlésm@mme ATHEpY B"tf‘ém&rgsg ﬁ%ﬁ"?"“ the

% ﬁ%ﬁoﬂmé&nﬂﬁﬁﬁﬁﬁceutlcal|y acceptable carriers or
The foll ow ng exanples are intended to
i1 USAET dicedyitntivakd tthe invertiontalse reletepie agt hagmpaceutical

SR ER bR g P UL ARBIARE R inTihlon nd onc o e

a t
btber dyngspa theﬁgaatnp@t,d}@%gmpd gor%ﬁol,tame OFapign, of regls ncta@ﬁ?lem
iikdaust drab@BidR féhehitiobdopunds Edzmphis<l) ogicether drugs may have
g#l&g %:;nglﬁﬁ&%gﬁ Iilsealf lsucI% 2o pg&ggﬁhﬁ il AthshuRbRe 8P4 ﬁlbﬂleﬁnent

iers and use MAthoua fur el the
Phe plﬁseuamwm’hongt;ggq:}lﬁﬁegw 3 gpml{mpémpg # GRAnpRYd accor: mg

_ ?%pén@ WvAkidansd TRYGRR 2 bsBektérit ddosise Xeheprasntamantion also relates

s ek GEPE b T o (S
Mkttt comibHiging(a) 2 DOMpEwidaisrTHinede ﬂlarpegserg VGPHQHs P
pharmaceutically acceptabie salt thereof or a solvate thereof, and (b) 2 mGluR2
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 mGIuR?2 allosteric modulators, in particular positive mGluR?2 allosteric
modulators. The different drugs of such a combination or product may be combined n
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 arc infended to iltustrate but not to limit the scope of the

present invention.
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m (mllilitres) mn (mnutes)
(di met hyl f ormam de) P(=0)Br3 (
THE (tetrahydrofuran) Et20 (di

Al references to brine ref

solution of NaCl. Unl ess 10ot herw se i ndi cated,

tenperatures are expressed in
Al l
at nosphere at

not ed. M crowave assi

a si-ngl e-node reactor:

Per.s I t ARVEE
1845555 e TR D B s
thaﬁﬁlbaringdixa(nMdseymlmsgothq:mse)note

m cr
Bi ot

nmmol (millinmol) DWF
phosphoric tribrom de)
et hyl ether)

ggpy) DVE (di et wEE&é’sq%Hi:é““

to a saturated aqueous
al |
C (degrees Cel sius).

reacti ons are conducted not under an inert
room t enperature,

unl ess ot herw se
sted reacti ons were
EnrysTM Qpti m 7er

dy\pdl starting matenals were obtained

iﬁ%q SRR Bﬁ)ﬂlgp %Q(@ﬁde@ %ﬂﬁﬁt furtﬁ& purificatidne Saccfidatin, tbé
e

I nt ermed|. at es

fo U@V@g 6bl?r8ﬁ9t|1% lxwib e P%ﬁ’f’ﬁ]&? glxaﬁ:pée)% gnci tbéou&hﬂut &}:rleospga):}?llcanon

i ne-3-carbonitrile (internediate 1) 0 5 To a sol ution

of

Et(ﬁmt(hthxyacztawo 1, 2-di hydr o- py

rMdMRBI3_ carbonitrile

12- —81-48 nnmé‘ TT_aceton
L

b@M@dLHWﬁh%ﬁ@FﬁV%ﬂ@ Msst opanel Y1
PRkass) um carbonate (22.48 ¢

nad @idhlezaimetbarepom t enper at ur e

Itréhgn&éﬁmﬂ- ) were

mmol ) and
162 9 mnol) and the

24—hours,—The m xtare

afEEmye sol i d was

ml (millilitres)

min (minutes)

mmol {millimol) DMF (dimethylformamide)

P(=0)Br; (phosphoric tribromide) THF (tetrahydrofuran)

E60 (diethyl ether) HPLC (High Pressure Liquid
Chromatography)

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, uniess

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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10filtered off. The filtrate was evaporated til
dryness and the resulting crude residue was then
triturated with diethylether to yield pure

woresasmedi ate 1 (15.72 g, 94%)_as a white s SIGT giF2008/052766

Exanmple A 2

151- But y1- 4- met hoxy- 2- oxo- 1, 2- di hydr o- pyri di ne-3-carb

onitrile (intermediate 2) 0 To a solution of

4-nethoxy-2-oxo-1,21dihydro-Pyridine-3-carbonitr1|e
e ra f 14&et onitrile (800 m) were added

ggg?utane (15.8 m, 146 mmol) and potassi um
(36.7 g, 266 mmol) and the m xture was
fgg:%{:lggr({%tglﬂ%gtg {G-hRing. ZOOHD St 6. pFFisid Scudbnicrle

oo enperature an the solid was filtered
@itermatiatefl) | trat e was evapor at ed till dryness and the

resul i ng crude residue was then triturated with

Niet hjll ether to yield pure internediate 2 (27.39 g,

>S§3{é§i ite solid. WD 2008/107479- 31
008/'052766 Exanple 3

1- chlopropylnethyl 4- hydr oxy- 2- 0x0- 1, 2- dt hydr o- pyri d

nf;o?iut(fo% d&%%&kbtﬁ% Gkbher &E?dralp%néme@ MtdRrile (12.2 2, 81.48

dded
mnﬁena@qsm@mﬂ%@a ) £ o0k WP RFUH SR Bt e B
i) Staésfﬁgﬁ) cmaénaw@zm@ (D9 mibjal) éﬁdeharmamrf@ﬁ;;eated at
e S te W
%&% %%ﬁ et 40 Lomlcl 98 ROWPEWI@% id was

& Xt Ure Was 0 room
filborpbofit Thediltmtd ek evaperategdl] dees ynibg prsplting grydp residue was
HAGME P! BYSAd pas isRphediated QE72r094%) as a white
%%?gggﬁggnﬁy the?gddltﬁgﬂ g?saqueous 2N HC1,
usting the pH to 10about 3, at which point a white
solid precipitated. The solid was filtered off,
washed with Et20 and dried in vacuo to yield

Q&ﬁgﬂ@@gate 3 as a white solid (10.44 g, 71@@ t hat

wi t hout further purificatiaon. le 4

mnﬁm_mtmmﬁmuzﬁma-mmm@pmm (tderanedinip 3)

nitrlkp (internmediate 4) O

\O I P

To a solution of 4-methoxy-2-oxo-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 Toom temperature and the solid was filtered off. The
filtrate was evaporated till dryness and the resulting crude residue was then triturated
with dicthylether to yield pure intermediate 2 (27.39 g, >99%) as a white solid.
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Internmediate 2 (27.39 g, 133 ol) was added at room
tenperature to a 1N aqueous sol ution of sodium

hydr oxi de (500 ml) and THE (100 m). The rz)%%{l%? 052766

WO gHUHE was heated at 110 &‘%épil bath tenp

for 24 hours. The m xture cooled to room 20
tenperature and the solvent was evaporated in vacuo
until the volunme was reduced to approximately 250 m .
The aqueous | ayer was then cooled to 0 C and

e ; by the addition of aqueous 2N HCl,

EobrlaprpdmelfySh o o Bl pPict et e
(nteheetiiaveBh Et 20 and dried in vacuo to yield

intergediate 4 as a white solid (25 g, 98% that was
Msed W thout further purification. 25 WO

20 1v4 / EP2008/ 052766 - 32 - Exanpl e
4-B | - cycl opropyl nmet h34- 2- oxo- 1, 2- di hydro- pyridin
d1B.carbonitrile (internediate 5) 0 Br 5To a sol ution

fregeripg AR ELE" B, ) b Sy el SR et £ B eous

solotionroé sodasm hpdmoside £100mab &1 HHF 5GimRo HRETeadjop gRixiure was

%e%gdiaﬁ ug @ @ biaﬂlé‘tel% Oﬁm&éj i?rtsm mnﬁomhmma wtai toaders oom
et ween er . er [ e

N T o e T L S R

ydldiao 0d€ iaad aciiicd by B@/additdn oh equsors,2h HCh\adpisting e pHo

ARG &Jﬂﬁg %ﬁi}#ﬁ? o8 i pre@pitah QD UhE d R YFlRRIdWTD washed

chromat ogr a, silica gel,; ' el uent) . .. 0
s BBk 11 Yo Jere R SBerBEDRG L TUsPALR 8 71%)
MACWEs $s8d Witkind finice pusfltatibe 5 (8.83 g, 64 % . Exanple
4- Brono- | - but y1- 2- oxo- 1, 2- di hydr o- pyri di ne- 3- car boni t
rile (internmediate 6) 0 15 To a solution of
intermediate 4 (39 g, 203 nmol) in DMF (600 m) was
Epamglepk.40)Br3 (116 g, 406 nmol) and the mixture was

heated at 110,C fo 0 hour S.... Af o j
gt hyanay-2gniee 3RS B P Bl bRt e o
and EtDAc. After three extractions with EtOAc the

| ped ergaqic fractions were washed with brine,
20dr||edNover Na2SO4 and the sol vent evaporated in
Vﬁ,@ ~~1he crude product was purified by colum
chromat ography (silica gel; DCM as eluent). The
J6afate BOYRORS 1 YEfenotoldsedtatht aen wgpotat ede 1N aqueous

\églgtlilc?n (t)fo sz{u%I ﬁjycirgygigg 869 lrrﬁ} &dGFPhg’ 603 o). The réfktion 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 mi. The aqueous layer was then cooled to 0 °C and acidified by the
addition of aqueous 2N HC, 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 yicld
intermediate 4 as a white solid (25 g, 98%) that was used without further purification.
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WD 2008/ 107479PCT/ EP2008/ 052766 - 33 - Exanpl eAs: 7
4- Hydr oxy- 4- nhenyl - pi peri di ne-1-carboxylic acid
tert-butyl ester (internediate 7) O N HO To a

WO esa0i4mn of 4-hydroxy-4-pheg%lpiperidine ( FCY/EPBBRT66
mmol ) in dichloronmethane 5(%0°m ), at room
tenperature, di-tert-butyl dicarbonate (2.95 g, 13 53
nol ) was added. The resulting mixture was stirred at
roomtenperature for 5 hours. The volatiles were
Exsmple Atd in vacuo to yield crude internediate 7,

, Lo , oA.

Rt Lo M BE s PILE S BB fiahfe ScartBRine 10
@niEhh@liste ) phenyl - pi peri di ne- 1- car boxyl i c acid
tert-ButyI ester (internediate 8) 1 N O Reaction
Barri @d out under nitrogen atnosphere. To a sol ution
of (i nino)sul fur trifluoride (0.74 m, 5.67

moll) ih di €hl oronmet hane (30 ml) previously cooled to
-B8 15 C, was added a solution of internediate 7 (1.5

Foamtvian itermpdafiat QpAE SEB Fplaf DU iE g 36, odR8

RemBari .3 berdothemoband thermixtuxs wreheated ah]10hel@r 1. hours.

XRLWobnd @&% Lo s faitidhed betviéd watef 01l FBOAC.
m nut es. ] _aggeou&ﬁsat rated so ut&yn 90 ) gdwﬁh
Afer thmww&ﬁaﬂ&iﬁf Qaq thg combingd prepmie e ony Bets WHpes

e, eididiveEMeBPE bndis ssleparcatmathtatid vueiwaTbalcwile proguct was
20. i il (0. 20 p .
SEALT S MITIORE VNS H 5k ko
werstreHeotadornd syanpeited i warag it Itermedinte BF e

solution), water and brine. The organic |ayer was
dri ed over Na2SO4 and evaporated in vacuo to yield

rude internmediate 8 used wi thout further
Mion (1.5 g, 100%. WO
%—q'ﬂ_‘ﬁﬂpﬂﬂlﬁ%ﬁ%gﬂ,zﬁﬁﬁ{yﬁézﬁﬁﬁdme-%écarbtﬁiiﬂ'ﬂp {intePmediate 6)
- Fluor o- 4-phenyl - pi péri di ne hydrochl ori de
N@eﬂmmaua% Internmediate 8 (1.5 g, 5.37 mol)
t'sgetwedNi n hydrochloric acid (4Nin 1,4- 5
di oxne,) 20 m ) and the resulting sol ution was
stErfr at. room tenperature for 2 hours. The

vol atiles were evaporated in vacuo and the esid&g
Thasolbompfiatermediate ¢ §1%¢ 208 pral) wiyF é@‘??efﬂi)t“@s? dg

PPLEBIEA1 852408 o B ad@icnikfirel Datheatt@@P410.°6G) 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 cluent). The desired fractions were
collected and evaporated in vacuo to yicld intermediate 6 (36.7 g, 72 %).
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Exanple A 10
101- Benzyl- 4- phenyl - pi peri di ne-4-carboxylic acid
benzyl ester (intermnediate 10)
WO20BHET#? - 4- pi peri di necar box gi c acid PCT/EP2008/652766
4- met hyl benzenesul f onat e (C%\ 83949-32-0) (2 g, 5.3
mol ), benzyl brom de (0.76 nm, 6.36 nmol) and
pot assi um carbonate (2.92 g, 21 2 mmol) were
suspended in acetonitrile (6 mM) and heated at 130 C
L nutes 15under m crowave irradiation. The

cool ed reaction, filtered thro fes .
o5 Bhem LR R HeRL B BuBP e ntermediate 7
washed with agetonitrile, EtOAc and dichl oronet hane.
He~conhi j@anic filtrates were evaporated in

0 to'\{/i e?d crude internediate 10 (2.04 g, 100%
witiout further purification. WD

2008/4.07479PCT/ EP2008/ 052766 - 35 - Exanple A 11

1-Benzyl- 4- phenyl - pi peyidin. 4 yh- hano}, . ..
1o neaninn by 4 Brfrloiter sk (g NrBanaap iy figpromethane
(GOtINGE Fooat EDPphae di-lent ertyisticabatt (2.0 2 g0B. 3P, mBoB was
AJHIR P Tl SHS REDHEA R F ol BERAHEADHS Ak AheRblatilcs
Hd the m X e was cooled to -78 C quihl_ m al um num
Wyngrev apotatadvinivacuode yigh ernds intermediate 2, ysp }mﬁ% ??F#EF )
m(ﬁ[ﬁ&p@_geg,am;j. The resulting reaction m xture

was gradually warned to roomtenperature and further
stirred for 2 hours. NH4Cl (aqueous saturated

sol ution) was added and the reaction m xture was
ExampletA8 first with EtOAc and then with

1- hydr oxybut ane. The 10conbi.ned. i.Coextr

ROk bR pigesi e - RE BT A D S iy iEeE )
crude interredjate 11 (0.65 g, 43% used w thout

pudi f ikAti on. Exanple 12

N'pi Ber i"di n- 4-371) - net hanol (i ntermedi ate 12)

G ion carried out under nitrogen atnosphere.
Interfhediate 11 (0.65 g, 2 31 mol) was suspended in
met hanol (10 m) and then 1, 4-cygl ohexadi 17
Reactipg carrifghpptyumgercisegen AEmeiphase BRI 8] G g ytar
(EB5d9]0. MemE Saddadol) Thdichlesmdhang (30 mb) previonsly chelad 78

100 ;6.4 0f h&ifke in diBfokaRkHRE: (30
?(2, 8, ag%df 4 %%%ég%\?\g[stgrﬂléﬁl&e% @.%'aé, ed rﬁﬂi@l?m 0 e
m]) dropwise. The resulting mixture was then stirred at 78 °C for 1 hour and then the
reaction mixture was allowed to warm to room temperaturc 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 (0.2 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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20 filtered through a pad of diatonmaceous earth. The
pad of di atonaceous earth was washed successively
with nethanol and a 7N solution of nethanol saturated

wowmesnoanyoni a. The comnbi ned 3r gani c filtrat CTRSA52766

evaporated in vacuo to yield*Crude internediate 12
(0.47 g, 100% used wi thout further purification. WO
2008/ 107479- 36 -PCT/ EP2008/ 052766 Exanple 13

1- But y1- 4- hydr oxy- 2' - oxo- 4- (4- ehl oropheny1)-3,4,5,6,1
Exsmpladx®hydr o- 2HR, 41131pyri dinyl -3' -carbonitrile

i nternedi ate 13) A m xture of termedi ate
b lorogehgnyipigehdins hydrarslonds s aisamtg o] - o

hydr oxypi peridine (C A S. 39512-49-7) (O. 265 g, 1.25
H\, Nqj i sopr opy!| ethylamine (0.348 nl, 2 mol)
togitFlTe (2.5 M) was mcrowaved at 150 C for
10 miputes. The reaction mxture was diluted with
(aqueous saturated solution) and extracted

Na

mté éﬁ%s e 59@%1} ﬁx%lsmdgi hﬁﬂodh‘lkﬁfc DB n 10-
acuo e cru

s e S P Ertie sy

DM dTitddow Qe dvaporateddy vadilvend disi nead!uefﬂmmht@md Wiksytecated with

[ izel

G2\ RALEA A8 @xﬁg&l{;ﬁ@% gHEELD & Qoydseltn.

1- But y1- 4- hydr oxy-2' - oxo- 4- (3 ehIorophenyl) 3,4,5,6,1

", 2" -hexahydro-2H 15[ 1, 411bi pyri di nyl-3Learbonitrile

Ekahpleedoate 13a) 0 OH Internediate 13a was prepared

according to the protocol for internediate 13 but

tBenryldeplienshpiperidingd-earbordiearid wloﬁswxm“wﬁﬂmtﬁ 10

WD_2008/ 107479- 37 - PCT/ EP2008/ 052766 Exanple 14

oet hyl oxy-2' - oxo- 4- (4-chl orophenyl) -3

, 2 ahydr 0-2H[ 1, 41bi pyri di nyl-3'-carbonit
ernediate 14): O :

Ob ?

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,

EiOAc and dichloromethane. The combined organic filtrates were evaporated in vacuo
to yicld ciude intermediate 10 (2.04 g, 100%) used without further purification.
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5To Nal-1 (0.020 g, 0.5 mmol, 60%in mneral oil) at
0C, fluoroethyl 4-toluenesulfonate (C. A S. 383-50-3)
(0.063g, 0.029 mmol) in DVME (2 nl) was dropw se
wo agasharoThe i xture was stirred at room t enBETEPRROE0S2766
for 15 minutes. Then, interd®diate 13 (0.1 g, 0.26
mol) in DVE (1 ml) was added and the reaction was
m crowaved at 150 C for 15 m nutes. Then NH4Cl
(aqueous saturated solution) was added. The resulting
BXaxiplé A.110 was extracted with AcCEt. The organic
[ ayer was dried over Na2SO4 and evap(@mﬁ?g)ln vacuo.
(rmncywphwbnwndmé-ypcmpﬁhﬁe@ (ipyperans
onatography (silica gel; DCMto DCM Et 0Ac 9:1).
de Ntl ons were coll ected and evapor at ed
to dlntermedlate 14 (0.038 g, 34 %.
DI pare
quoroethonxy 2' - 0X0- 4- (3-ch10r oPhenyl) - 3,
4,5,6,1",2" -

é&&ﬁ’&h@ed?dﬂ@&m&% Bmg&h Q:hfbﬁ]!)heae Iswemediaterli0l(2.04 g, 5.3 mmol)

t e 18 o
SRACURIT i Y b e T ) Y e sk LSk o 78 C.
LitHien mlmtne hstdhde (1M inmstrabydofiras. 7 &4 n@f 79hemql)wps dropwise
a%ﬂ%ql‘fl B9Ssults r%éﬁﬂ@ﬁ&t%e vas gradually warmed to room temperature and
cl opropyfFne uor o

e e
1eGQIHR Ql@iﬁﬁrel\)zas(bxu%cﬂﬂﬁkﬁﬁvﬁﬁ FAGAPaET] P2 o8/l dygregbutanyg Th
(&Qgéﬂl%edl cir%amc % i gtl W Girded oviPN ?S@zf LE® evaE&ﬁteH‘z%M@i@ td\ﬁéld

erature an ve ts wer e
ermediath 1], €beg, 4Pk vesd Mithgy ELH&}E& Wi fied
by col um chronatography (S|I|ca gel; DCMto -
.DCM MeOH(NH3) up to 5% as el uent). The desired

ractio were col l ected and evaporated in vacuo to
ound 1 as a pale 5yellow solid (0.874 g, 51
' din-4-ylj-methanol (intermediate 12)
m@%@ﬁn e

fluoro-2'-oxo-4-phenyl-3,4,5,6,1', 2" - hexahy
HL1, 41bi pyridi nyl-3'- carbonitrile (conpound 2)
iture of internmediate 6 (0.354 g, 1.39
D ternediate 9 (0.3 g, 1.39 mmol ) and
N, N-dllsopropylethylan1ne (0.72 M, 4 17 mol) in
acet onOH i | e (3 m) was n1cromaved at 150 C for 15

B i our et S SR e ol FTREEAE WA mmol

RO BiLspénded n pethadidl €10 o) audltmml %mkrt@m@g (&phipl, 23.1 mmol)

é]il(t% r%fa?mﬂll_LO% %a{reg ngﬁ I@(i-ﬁé— éM&ghg&é}&l 'le"%’%é&%éﬁmture was
* boeigsbHt A0BEC for 20t 109 S FUPH GG o3 TR Y e was

Bl Bied SIRbigh 4 Shdl@4igomattodd carthxBingyad oBd@tomaceous 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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- Cycl opr opyl net hy1- 4- hydr oxynet hyl - V- 0x0- 4- pheny1- 3,
4,5,64-',2Lhexahydro-

WO 264844741 bi pyri dinyl - 3' - carbonitrile ( conpoRd/EFFO0S/03FH0
Amxuneof|MeHmmaH55?032g,1&3mmU,
internmediate 12 (0.25 g, 1,3 mol) and
N, N-di i sopropyl ethylamne (0.45 m, 2.6 mmol) in
acetonitrile (3 m) was 25 n1cromaved at 150 C for 15
Eiamplea. 13The nmi xture was cool ed to roomtenperature

e T U\ Lo . 0

ﬁmﬁmﬁﬁm#ﬁaﬂﬁﬁw @x2n6ediate3dd) - chr onat ogr aphy
(silica gel; DCMto DCM MeOH(NH3) up to 10% as

el uent). The de |red fractions were col |l ected and
evaporated | ield conpound 3 as an oi

g, P Exanple B. 4
roxynet hyl - D- oxo- 4- phenyl -3,4,5,6,1', 2" -
ex [1 4] bi pyri di ny1- 37?- carbonltrlle

(conpoun®H4) 0 HO A m xture of |nterned|ate 6 (0.267
g, 1.04 mol ), internediate 12 (0.2 é' nmol )
Amnixﬂurd\bfdmesmpﬂl@mﬁ 39|22 A3 R epad). §f4(4rﬁm°r° e3P )il )
ﬁﬂr@xt%rﬁfp@ﬁﬂﬁﬁé (A, % %9912—4%}5(0%66%9&1\(&9 enal) aﬂﬂao,m for 15
m nutes e.m ol e
dharongetsRud: Wk P S e RO B gedat
pF0cduot 1tnessnuast Thd reaction nuistugmyiascdifugadariByN &%ﬁ?s (aélquué a
& atePgAﬂgﬁ& t@ﬁ%%%& &h’tﬁ%l CMP ;rh@ olég@ﬂ@d a@mememt el ovdiTea; S04
esire I oNS_were co ec ed a vapor a
ecaYaparate m@ue&bﬁ&mﬁia PO 5 4 By Eﬁ%“{&{bg’aphy
(sﬂlcl @91 QD,CI\E MCNEE’EOFD& &1 5:9). The desued fractions were collected and
8QX0- 4- Phenyl -
exzng E %p”ﬁe emc/rﬁfé%w% g.%ﬁ% g‘?@ 31- car boni t
rile (conpound 5 0 20
1'-Butyl—4-hydr0xy-2'—ox0-4-(3-chlorophenyl)~3,4,5,6,1',2'—hexahydro-2H—
[1,4'|bipyridinyl-3'-carbonitrile (intermediate 13a)

S5
Cl I
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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Reaction carried out under nitrogen atnosphere. To a
sol ution of (diethylam no)sulfur trifluoride (0.145
m, 1.11 nmol) in dichloromethanc (30 m) previous|

WO emehed ™ o - 78 C, was added a sol ution of cgﬁﬁ@ﬁﬂ'&]s’ 766
(0.385 g, 1.06 mmol ) in dichloronethane (30 m)
dropwi se. The resulting m xture was then stirred at
-78 Cfor 1 hour and then the 25 reaction m xture was
allowed to warmto nomtenperature and further
Exampled.¥or 30 WD 2008/107479- 40 -PC

T/ EP2008/ 052766 mi nut eg. a sqd A
T o LS e e
[$ 41| bipgeidimni-3 Lbarbionistiks(intdimeediatgddl:c | ayer was

separated and tgeated with 3- chl onperoxybenzoic acid

(0.047 g, N27 |) and stirred for 30 mnutes. The
reaction mx eNfas-Washed successi vel y w th NaHCO3
é at yrated sol ution), 5water and brine. The

v & was dried over Na2SO4 and evaporated in
vackn he.€r ude product was purified by reversed

phase pr@parative HPLC to yield conmpound 5(0.112 g,

2999 . anple B. 6 ,
10l ' -@But y1- 4-f |l uor ot net hyl - 21- oxo- 4- Pheny1-3,4,5,6, 1'

, 2' -hexahydro-2H R, 41bi pyridinyl-31-carbonitrile
TENaRE0Z0 §)0. DmuiRd 4604 mmivera ¢t 6% Typwethyl-ialysgesylionate

@Iﬁmﬁs g@f—gg—g) (;58)6% 7% @.:?_F@ hbIPHh HMERD ) w44 diepwidd fidded. The

uor i , 0.5 ) in.dichlor

TOTGITE RS BTERS % HRGTY tASTARHO fog T ahyls? 2t RERERARAI%0.1 ¢

$.96 Hnio?inGMEQIRA) W 2Hd6d 26 the r@ctioh wasshiprawaved at 150 °C for

S i

wheentweicd with ARORLFhe aReani ey e drigd M Mo+ B myaporated

L e efRldAiR rRdthct whd Ihﬁiﬁeg biy Iulslﬁdm_nfohron&ﬂbglriphgrt(@kica ocl; DgCM to
agyequs .sat yr.at e :

RRATERACIE S die ST a3 o g bk MlapotE 1RG0

gieldaniecmiediner 14\E038@p 3 &ed and treated with 3-

20chl-or oper oxybenzoic acid (0.024 g, 0.14 mnol) and

stirred for 30 mnutes. The r tion o XU "
%Ra@fﬁ@aresluéef@k%1f$8¥%?&ﬂvof°€‘ﬁ£m¥t§§g‘f%‘&ﬂ"é{%ﬁs(”tl)éi?’a\rgglts’%_d _
B&lakiydrorDH-| IWeiTbépyridingl-Brdartenitiledintrrgadial 11a) arerpsdiate 13a1s
drie : ioh Bf ¥&ediatthe. crude

Eera 8t8%%$%§%1§é\%§?%ﬁoggg]b§yg%%ﬁ%?%ﬁ?gfmt ogr algthy (silica.

gel; DCMto DCM EtO0OAc up to 20% as eluent). The
desired factions were coll ected and evaporated 25in

BAPHDak Mot & tile Gin ugdes a white solid (0.035 g,
% . WO 2008/ 107479PCT/ EP2008/ 052766 - 41 -

ExamplecBR. 7

1 '—Cyclopropylmethyl—4—ﬂu0ro—2'—oxo—4-phenyl—3,4,5,6,1 1,2'-hexahydro-2H-

[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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1- Butyl-4-fl uoroet hyl oxy-2'-oxo-4-Phen3rl-3,4,5,6,1",
2' - hexahydro-2H 1, 41bi pyridi nyl-3'-carbonitrile
(conmpound 7) O Il 5A solution of internediate

14
w0 @sA®879, 0.09 nmol) in net t{g_nol (2 m) an§CT/EP2008/052766

triethylamne (0.025 m, O nmmol ) was hydr ogenat ed
at roomtenperature in the presence of palladium 10%
on activated carbon (0.005 g) for 2 hours. The solids

were filtered off and the filtrate was, eva orattﬁed fur
rrictowasled a1 §8 °C forel Sanigties-rbs LY Wﬁ%‘fg %&Q‘{’t L
zfﬁH”tﬂef%ﬁféﬂ@%{e@@%\tﬁﬂ&a&ﬂﬁﬁrﬁhaﬁlﬁmﬁ}&(psddu?:’c\aasiglhﬁemvmlgmn
DCWVE ) 0 e
B T
desigalfrandons(Werd tollgfed5®d gyapopteddl Pequa AR vighl qwogxgd 1 as a pale
ofy 1St t int diate 14
3%518@%5%?%‘%%122 /%j is to react internediate 14a

accor bove protocol. 15 Exanple B.8
3-cyano-| -cycl opropyl nmet hy1- 4- (4- Phenyl - pi peridin-1|-y
1)-pyridine-2(111)-one (conmpound 8) 20A m xture of
Exingpie®di ate 5 (0.3 g, 1.18 mmol ), 4-phenyl pi peridine

(0.286 g, 1.77 mol ) and diisopropyl eth I pe. (0. 615 4
MButBl-GﬂﬂW')OXiOrfi'BL@M)ﬁi“tﬁ’@F ef2 (‘%%Y;"\’/v%@ﬁp@r‘é%‘ﬁ%’a 3
lrbdmie (éodipotddd)nut es. The mixture was cooled to
roomtenperature and the solvents were evaporated in
vacuum nEhe fesi due thus obtai ned was purified by

flash chr graphy~ Si 02, DCM MeOH( NH3) mi xt ures)
to_yield th sired WD 2008/ 107479PCT/ EP2008/ 052766
-’42\ - cofpounhd. The conpound was then recrystallised
freaqme ether to yield compound 8 (0.29 g, 73 %
Compound 9 was prepared according to the protocol
described for conmpound 8. 5 Table 1 |ists conpounds
Afmikauraoll intefinediatas (BT, pridemely, intermediate (03 Hrie’gpmol)

eV ALRYE o ATRY ik 0722, .17 TRl pinkicetoriftile (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
chromatography (silica gel; DCM to DCM/MeOH(NHz) up to 10% as eluent). 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-'-Cyclopropy]methyl—4—hydroxymethyl—2'—oxo—4-phenyl—3,4,5,6,1',2'—hexahydro-
2H-[1,4"bipyridinyl-3'-carbonitrile (compound 3)

e

Na
- Y
Z
OO
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 colurn
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chromatography (silica gel; DCM to DCM/MeOH(NHs) up to 10% as eluent). The
desired fractions were collected and evaporated in vacuo to yield compound 3 as an oil
(0.385 g, 81 %).

Example B.4
1‘—Butyl—4-hydr0xymethyl—2'~oxo—4—phenyl—3,4,5,6,1',2'—hexahydr0-2H—
[1,4']bipyridinyl-3'-carbonitrile (compound 4)

A mixture of intermediate 6 (0.267 g, 1.04 mmo]), intermediate 12 (0.2 g, 1.04
mmol) and N,N-diisopropylethylamine (0.54 ml, 3.12 mmol) in acetonitrile (2 ml) was
microwaved at 150 °C for 15 minutes. The mixture was cooled to room temperature
and the solvents were evaporated iz vacuo. The crude product was purified by column
chromatography (silica gel; DCM to DCM/MeOH(NH3) up to 10% as eluent). The
desired fractions were collected and evaporated in vacuo to yicld compound 4 as a pale
brown solid (0.100 g, 26 %).

Example B.5
1'-Cycl0propylmethyl-4—ﬂuor0methyl—Z'—oxo—4—phenyl-3,4,5,6,1',2 "-hexahydre-2H-
[1,4'|bipyridinyl-3'-carbonitrile (compound 5)

Reaction carried out under nitrogen atmosphere. To a solution of (diethylamino)sulfur
trifluoride (0.145 mi, 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
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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 (0.047 g, 0.27 mmo]) 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,SQ4 and evaporated in vacuo.
The crude product was purified by reversed phase preparative HPLC to yield
compound 5 (0.112 g, 29 %).

Example B.6
1'~Butyl—4—ﬂ=1oromethyl—Z'-oxo—4-phenyl—3,4,5,6,1',2'-hexahydro~2H—
[1,4']bipyridiny}-3'-carbonitrile (compound 6)

N RN q
O

Reaction carried out under nitrogen atmosphere. To a solution of (diethylamino)sulfur
trifluoride (0.075 ml, 0.57 mmol) in dichloromethane (15 ml) previously cooled to —78
oC, 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. NaHCOj3 (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 NaHCOs (aqueous saturated solution),
water and brine. The organic layer was dricd over NazSOy4 and evaporated in vacuo.
The crude product was purified by column chromatogtaphy (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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WD 2008/ 107479-43 -PC TI EP2008/ 052766 C. Anal yti cal
part For LCMS-characterization of the
compounds of the present invention, the follo
wo med/oshionas used. 5 LOVB - general procedurBCT’Em 8/052766
The HPLC neasurenent was pe‘}for med using a HP 1100
from Agi |l ent Technol ogi es conprising a punp
(quaternary or binary) with degasser, an autosanpler,
a colum oven, a diode-array detector (DAD) and a
ExempbaBgs specified in the 10 respective nethods
bel ow. Flow fromthe cql ym LLi, to a
BB A uoryY N Fer SRR LSRG PR
[Ehqsﬁyyﬂ&ﬁiyay'-tﬂhbiﬂﬂec(mmmnm@) Ni trogen was used as
the nebulizer, gas. The source tenperature was
e ntaln d aff 140 C. Data acquisition was perforned
}Cpertynx software. 15 Method /: In
general procedure: Reversed phase
s Mar¥ied out on an XDB-Cl8 cartridge (1.8
i 30 M) fromAgilent, with a flowrate of 1

additio

m / m at 60C. The gi adient conditions used are: 90
%AﬁS g/ 1 ammoni um acetate solution),-5 %B -
(agetonitrile), 5 % C (nethanol) to 50 % B and 50 % C

in 6.5 mnutes, 20to 100 %B at 7 m nutes and

%El‘l}ltlwngofa n%]rmgﬁakenirﬁt @@38 m{l%eﬂrganél O Ry &S .
mbtgﬂammm@% o ws@nwem %ydqueﬁ%te%ﬂt PP gFRPeTEge)in the
AFTPHil B Q0Yorl detiPASd éarbed (DBO5 gpfor GrhomsdEhetpplids were

ﬁrq%‘%”q#%esf e oviRareled sl 2G e Eétf%%‘ﬁ rARA was
{Berbpucificd ibgl cnmmmmdqumgeéww to DCM/MeOH up 10 1% s
%@%ﬁg‘ *ﬁﬁ%@@pgg ﬁoﬁgw\eﬁﬁmna@e@a@r&%a@wMWgemmd |

calibration
@mﬂﬂéﬂ‘?@ﬂv?ﬁf%éaosmsz?ae - 44 - Method 2: In
addition to the general procedure: Reversed phase
HPLC was carried out on a LUNA-C18 colum (2.5 pm
H@Iﬁie?(' teakt ifcfrheiluié BdatacOdrdihg@o the
%lltgﬁégfe%é%g&%‘ﬁ ad| en]ts t%\%eﬁdl tions used are: go
@}QPACPWKB?O /1 anmoni um acetate 5solution), 5 %B
(acetonltrlle) 5 C(nethanol) to 50 B and 50 % C in
.5 mnutes, to 100 % B at 7 mnutes and equil i brated

jﬁﬂamnietﬁg conditi ons at 7.5 mnutes until 9 0
Injection volune 5 ill. Hi gh-resolution nmass
§R6S51d- A chAbpropPimdthyiohid-pH&R)-piperidin t-o)- pyeitllinn (L) one

FOSI ti ve | oni zation node by scanning from 100 to 750 -
campend 8t onds using a dwell time of 0.1 seconds. The

capilla il e voltage was 2.5 kV for 10 positive
ionizatio 0 Nafn‘el%e cone vol tage was 20 V.

Leuci ne- Enk i ne s the standard substance used
for the ; Fiss cal i bration. Method 3: I n addition

to _thel gegeral procedure: Reversed phase HPLC was

dut on an 15 ACE-C18 colum (3.0 rim 46 x 30
j rom Advanced Chromat ography Technol ogies, with a
fIw rate of 1.5 m/mn, at 40 C. The gradi.ent

Aonithire ofimtersediate 5 (0.3 g, 1.18 mmol), 4-phenylpipendine (0.286 g, 1.77

mmol) and diisopropylethylamine (0.615 ml, 3.54 mmo]) 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(NH;) mixtures) to yield the desired
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are: 80 %A (0.5 W ammoni um acetate solution), 10 %
B (acetonitrile), 10 % C (nmethanol) to 50% B and 50 %
Cin 6.5 mnutes, to 100 % B at 7 m nutes an

d
WOQos11b745% ated to initial con%’bti ons at 7.5 rRGI{REIY8/052766

until 9 0 m nutes. Injection“volume 5 pi
20Hi gh-resol ution mass spectra (Tine of Flight, TOF)
were acquired only in positive ionization node by
scanning from 100 to 750 in 0,5 seconds using.a,dwel |
qumunﬁ-gf ¢ PORIPRUAN s th%lée%r&fﬁ?lll?eé‘rfgp%@gﬁf’ WB&’%& gompeund
(hy/ 78af) positive ionization node and the cone
vol tage was 20 V. Leuci ne- Enkephal i ne was the
standard substance used for the | ock nmass

! | el cLdrBfe ROHHR oS dof A4¥MRd foNcIMRlobh g,
%%ﬁﬁggtvg#%r%%i or?s Ivvefge pe}rpfor med on a Mettler FP62
apparatus. WD 2008/ 107479PCT/ EP2008/ 052766 - 45 -
Table 2: Analytical data (lit nmeans retention tinme in
Tabbut s cépdundeafiride (P tiot vrmtpeeparedpecasding fione of the

e se). Conp. No. Melting Point (C M+

%t%g%)%gﬁﬂplkgeﬁb%&%onpound 1 189.2 352 3.98 1 Conpound
2 n.d:

Table 1 :
Na X R
Q™
RZ

Comp. | Ex. R, R
ng. no.
1 | B v, ]
2 B2 AN F
3 B3 v o
4 B4 SN oM
5 | Bs v, “F
6 B6 AN oF
7 B7 SN O
8§ | BS v H
o | B8 A H
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354 4.27 1 Conpound 3 n.d. 364 3.29 1 Conpound 4
103.2 366 3.58 1 Conpound 5 deconposes 366 4. 19
Compound 6 n.d. 368 4.45 1 Conpound 7

WO 2008/107479 PCT/EP2008/652766

_43 -

C. Analvtical part

For LCMS-characterization of the compounds of the present invention, the

following method was used.

LCMS — general procedure

The HPLC measurement was performed using a HP 1100 from Agilent
Technologies comprising a pump (quaternary or binary) with degasser, an autosampler,
a column oven, a diode-array detector (DAD) and a columm as specified in the
respective methods below. Flow from the column was split to a MS detector. The MS
detector was configured with an electrospray ionization source. Nitrogen was used as
the nebulizer gas. The source temperature was maintained at 140 °C. Data acquisition
was performed with MassLynx-Openlynx software.

Method 1:

In addition to the general procedure: Reversed phase HPLC was carried out on an
XDB-C18 cartridge (1.8 pm, 2.1 x 30 mm) from Agilent, with a flow rate of 1 ml/mmn,
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 vohume 2 pl. High-resolution mass spectra (Time of Flight, TOF)
were acquired only in positive ionization mode by scaﬁning 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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n.d. 398 4.45 2 Conpound 8 128 334 4.05 Conpound 9
deconposes 350 4.76 3 ad.: not determned 5 D
Phar macol ogi cal exanpl es The conpounds provi

: ded in
wopbs/1pTesent i nvention are pggi tive all ost efd/EP2008/052766

nodul ators of md uR2. These ‘¢onpounds appear to
potentiate gl utamate responses by binding to an
allosteric site other than the glutamate binding
site. The response of 10 nd uR2 to a concentration of
hAte i s increased when conmpounds of formula (1)

Rl RAIPOE KEME gefertpeits@ige Hevbnedpiizac HP).Caras centjpd otewh 4 0

T
mEmapete0°C TRbe riiwys wuditions ped prer §& Yot (63 £d Argnonium acetate

il %}tsa,g %S(tg&‘i(;rﬁ?ﬂégg 5 '%383 l@lrﬁi&g:agm%lsnhe]a[aaa SPEITRif56.5 minutes,
U7 3P s R SIS 0680 13 ke o0
mbitesDinizctar tdhoud Al yHigheesobtipomasispeied innef Flight, TOF)
§0% M Arel bhy iR p6si Rzt kAR B yJcanning from 100 to 750 in 0.5
seconds using a dwell time of 0.1 seconds. The capillary needle voltage was 25 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:

Tn addition to the gencral 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 at7 minutes and
equilibrated to initial conditions at 7.5 minutes until 9.0 minuies. 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.
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35S &j _assay The [35S] GTPTS bi ndi ng
assay is a functional menbrane-based assay used to
20study G protein coupled receptor (GPCR) funct

WORPESIeH#7? i ncor poration of a PCT/EP2003/052766

2008/ 107479PCl MP2008/ 0527664246 - non- hydr ol ysabl e
formof GIP, [35S] GTPTS (guanosine 5 -tri phosphate,
| abell ed with gamma-emtting 355), is neasured. The
G protein / subunit catalyzes the exchan qf
Fable2s Apalytial ¢t o isans REINME I BNV means the
ﬁrbioﬁﬁe@ﬁﬁ@cgﬂ{e@;ﬁ)poaﬂﬂ (feda bagd)i vation of the GPCR by
an agoni st, [355] GTRyS, becones incorporated and
cannot be cleaved to 5continue the exchange cycl e
(. “r pef HJSS‘ \\ﬁ.%;m Protocpts T Pharmacpl ogy
ohr EEpg S 1S [ unt of
radl #é’ [ 3) it PP iﬁ@%ﬁp ‘in?'m :ﬂlgetgdﬁé rect

mepsure nf fhc —activity of the G-preternr—and hence
t heCampounttly ofigplie agojixt cphdbe d(=11errri ned. nm3d uR2

I epeptors—arershownr—to—pe—preferentiaty-—coupl ed to
G | Compaeidd, gnpteferent3® cphgling ﬁor thj s method,
anp—hence—+t—its mﬁdciy tousedito_stu recept or

act Compouwsd 3of @ uR2 rel
ce[t—tTnesand i n.tiSSUE Schaf fhauser et hl 2003,
Pi hkempemdé el10g5004 Mfﬁel ?Sg -Lg98) Jpur nal of
rochem.stry., 71: 2558F 64: St thau er etjal (1998)
P o1 HEEBTRSSS 5%66228 %%’ F&?ﬁw_descri be
P USSoll ¢ he 8551 GTPy i nding ass$ay using
Tgr Hes fromcells transfected with the hiiman

feept g and adaptey freas15S¢haf f hapser et al
P003) Ml ecdl ar Pharmhcol ogy 47984810 —for the

ooy

1 e@ﬁlp@ﬁldcgf t|hegposi ti yvasal | 08106r i ¢ |irodul af i on (PAM

nm ndc +hi o 3l o~y o
““orf'ac of 1t he—eo Ot aS—0 tAt-Ss—hRventton.

Tﬁbapmmr%parcbtdnmnsc@H$iﬂell s4vere ¢dlturegd to
e—conftuence—and—stinutatedtwtir 5 M but yrat e
20fngk: 4 défergraed prior to washing in PBS, and then
col l ection by scraping in honogeni sation buffer (50
MM Tris-HCL buffer, pH 7.4, 4C). Cell lysates were

OpDg ed brj (15s) using an ultra-turrax
Euuuuu%ﬁc%éﬂﬂ%wogenat e was centrifuged at 23 500
X9 f Ohe dthgBLiditR émgaighnt %r%seasﬁln@{mgtér@bowﬁé ditsheerithe
pe et nded in

torsf%‘é%é'éég AR Gommpus gopcst ol s il Bponses by
Binna;g tpel dlkistena site athershanthe ghitamBO binlin HEIRES heppsppnse of
g)ratec% nintaBRCot %lutﬁﬂﬁfeqp {ﬂcﬁetafedaurﬁeﬁ %Qﬁlﬁo@ﬂg @f ®rmula (Ty

use oteln concent atlgn was 4ern1n ﬁ_t (antially at
BicausontdCorapensds pHiopmadD agrsagpetted 19 hgst gl cLigrt ghbstantially a
#C1R? By @5tus batheia abilitsf fB)EeShﬁEE’ﬂfé fohetidbinrod thess@ptor. The

N%}%%Jé r(r)%ﬂltv? allos?gc%gsgqlﬁﬁ?ﬂs tdov8 gﬁn gﬁlﬁli%lﬁé rrlggr% g’SS]GTPW{S
biodingiandap gnemmsm@ balowgad v@évrhflé piehie ey the 1depiifeation of
ag%&ldts hall piRE Bartibawed tandnpbiuek hycoitinpgebimdd (I), are
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ork38B8th i h recopbi nant
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e-incubation in 96-well mcroplates (15

, 30 minutes, 30C) in assay buffer (50
m\/l HEPES pH 7.4, 100 mM NaCl, 3 mM MgCl2, 50 gM GDP,
10 ggim saponin,) with 35increasing concentrations

WMtenc nodul ator (from0.3 nMto 50
g an

The [*>S]GTPYS binding assay is a functional membrane-based assay used to
study G-protein coupled receptor (GPCR) function whereby incorporation ofa
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WD 2008/ 107479PCT/ EP2008/ 052766 - 47 - either a
m ni mal pre-determ ned concentration of glutanmate
(PAM assay), or no added gl utamate. For the PAM

WO a¢84¢747enbr anes wer e pre i peubated with gFGEAFATER00

EC25 concentration, i.e. ncentration that gives

25 % of the maxi rml response glutamate, and is in

accordance to published data (Pin et al. (1999) Eur .
Phar macol . 5375: 27.Z-2 Afte di.tio
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SR mNgsle We deb@ibe &1&5@@ o€ mf[ﬁsyﬂm cmnﬁmgca—sﬁay Bagh

curyve a
S SRR T e e
sohaffyaiss TRE((A3¢ quﬁqcalar Bhar]m@ dordhe detectmn of the

#&Rfv@ SR&d ﬂ@d&&{&iﬁqym@g p@%ze}tﬁ@ oPthe %Glliiboﬁﬂs bmh&rﬁmmnon

n the presence of add 5 of nd uR2 agoni st
glutamate to determine positive allosteric nodulation
(PAM, were generated using the Prism G aphPad
minhmnEpl(e@aaqﬁonPad Inc, San Di ego, USA). The curves

were fitted to a four-para er lo
(Y= BotHErsels W 6%??6(CP¥§W% E %ﬁg&gﬁec%vﬁl butyrate
P qug ﬁblé@iﬂﬁ@‘x‘\ftd’}ﬁasﬁﬁigeﬁ rBBSahndgheméol]E@'Bﬂl ﬁaazcé?mggﬂhe .
' u
e e
mmnge L2 TN usHisE|
#1Bdd 4t23BOD %%Sfo@io ﬁiﬂiﬂt@%ﬂ ¢hd sapgnasenidseardéd. he pelley was

R T

Q‘fC)aThmﬁmai peltet aab wtlmend,edrm &0 mﬁ&ﬁ%pﬂ&%@ﬁ%ﬂ Yns0°C

| x S&%@h% ag) Hﬁot?ﬁétﬁ er{ﬁé' ﬁ@ﬂmﬁoﬁ@&:&rah& Wiredtidaired batied

PCT/ EP2008/ 05276 8 -
ﬁﬁﬁf@d@eﬂﬁ@a{?%%‘?% ?Vanef B Ss?ag&i%rgr di ng

to the invention.

[**SIGTPYS binding assay

Measurement of mGluR?2 positive allosteric modulatory activity of test
compounds in membranes containing human mGiuR?2 was performed using frozen
membranes that were thawed and briefly homogenised prior to pre-incubation in
96-well microplates (15 pg/assay well, 30 minutes, 30°C) in assay buffer (50 mM
HEPES pH 7.4, 100 mM NaCl, 3 mM MgCl,, 50 pM GDP, 10 ug/ml saponin,) with
increasing concentrations of positive allosteric modulator (from 0.3 nM to 50 uM) and
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Al'l conpounds were tested in presence of nd uR2
agoni st, glutanate at a predeterm ned EC25
concentration, to determ ne positive allosteric

WO p®8/IN7ATY on ( GTP7S-PAM) . Val yes shown are af&PEGEEMEP7e

dupl i cate val ues of 11-conb‘g7(netrat| on 5 response
curves, fromat |east one experinent. Al tested
conmpounds showed a pEC50 (-l ogEC50) val ue of rmre

e T e S 0 Sl RGP o e
él&&n&t@ | % thcPOAN.- asddg, m@]iﬁ’@ﬁes—wﬁ&ﬁreﬁﬂhﬂhaﬁ@?g@th gutmgatp at ECos
congegtrg’tl(;n? Te. Aé c%ncentratlon tl?iat gn@es 33 of ofthé halinkl 5&388011?56 glutamate,
and is in accordance to published data (Pin et al. (1999) Eur. . Pharmacol.
375:277-294). After addition of [**SIGTPYS (0.1 nM, f.c.) to achieve a total reaction
volume of 200 pl, microplates were shaken briefly and further incubated to allow
[**S]GTPYS incorporation on activation (30 minutes, 30 °C). The reaction was stopped
by rapid vacuum filtration over glass-fibre filter plates (Unifilter 96-well GF/B filter
plates, Perkin-Elmer, Downers Grove, USA) microplate using a 96-well plate cell
harvester (Filtermate, Perkin-Elmer, USA), and then by washing three times with 300
-ulof ice-cold wash buffer (Na;P04.2H,0 10 mM, NaH,PO,.H;0 10 mM, pH = 7.4).
Eilters were then air-dried, and 40 p} of liquid scintillation cocktail (Microscint-O) was
added to each well, and membrane-bound [°*SIGTPYS was measured in a 96-well
scintillation plate reader (Top-Count, Perkin-Elmer, USA); Non-specific [**SIGTPYS
binding is determined in the presence of cold 10 pM GTP. Fach curve was performed
at least once using duplicate sample per data point and at 11 concentrations.

Data analysis

The concentration-response curves of representative compounds of the present
invention in the presence of added ECys of mGIuR2 agonist glutamate to determine
positive allosteric modulation (PAM), were generated using the Prism GraphPad
software {Graph Pad Inc, San Diego, USA). The curves werc fitted to a four-parameter
logistic equation (Y=Bottom + (Top-Bottom)/(1+10~((LogECse-X)*Hill Slope)
allowing determination of ECsp values. The ECso is the concentration of a cdmpound
that causes 2 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 m
absence of a positive allosteric modulator. The concentration producing the half-
maximal effect is then calculated as ECso.
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wWOzhes' e deut i cal |y acceptabl e

nm: not neasured 10 E. Conposition exanples
"Active ingredient"” as used throughout these exanples
relates to a final conmpound of forrmula (1), the

4gql ts thereof, RGIEEP2008/052766
sol vates and the stereochem'Cally isoneric fornms
t hereof. Typical exanples of recipes for the
formul ation of the invention are as follows: 15
1. Tablets Active ingredient5 to 50 Di -cal ci um
akle 3n Pharmagalogient datadon copgpoimnds aeeariips thghe ippgution.

St car Al SRRy PRCI AR B 5 6 e Pt oo

- fredstprimenedaidss vendenitption terdeteraine pesitieiligstart WPEHatiaTe

g?ﬂeysmgt\/a@ljas YwiPhre LG a SR TP AN BLc AEIGEY SH 1 GohCentriaton
resent 1 nvention, In particular %ﬁétdhe sane aﬂg‘%](fa BC
TSFDOBG CUSETS, (AR 46 JashonF FRREGMEG B TLed comPeps SRl PECso
A gBOuS Oulac sfimprthinon0i Thoerapaf ddergnation aff a pECso value for 2
admi ni st ' t LLLkliter contains 1
§116gr% eﬁge%(%x%sﬂ 8 %st‘f’rﬂatt&g% beea%ﬁﬁ o3 hitd.

one ol e active cofpounds, 50 ng of

sodi um car boxyt net hyl 10cel lul ose, 1 ng of sodi um
benzoat e, 500 mJ [a) sorbitol.-—and—water—ad—3 3

L LILIL]

I nj ect abl|eCorfp.Ms.ent er al conr%??gsl' oh i s preparled by

stirring{l.5 % by weight of ggh p&m ngredi ent |of the
invention in 10% by vol une propyl ene glycol in water.
15 4. O ntrment Active ingredigBCh to 1000 ny

6.58
6.76
nm
5.69
5.92
6.35
6.73
6.5
7.2

nm : not measured

[y

O s (o v | W

E. Comgosition 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 k
Di-calcium phosphate 20 mg
Lactose 30 mg

Talcum . - 10 mg
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Stearyl al cohol 3 g Lanoline5g 20 Wiite petrol euml5 g
Wat erad 100 g In this Exanple, active
i ngredi ent can be replaced with the sane anount of

woamg/10f474 he conpounds according to the presdGI/EP2008/052766

invention, in particular by49he same anount 25 of any
of the exenplified conpounds Reasonabl e
variations are not to be regarded as a departure from
the scope of the invention. It will be obvious that
Mhagnesinmssteiester i bed i nventi®& nay be varied in many
ways by those skilled in t%% art. WD 2008/ 107479- 50
oty 008/ 052766 O ai 9L & onpound of formul a

bbbt e APl T SHTIE Sfle oty r e
suiptidscentding ththCpesss nysntign. in pertquar by dicoyal;amount of any

A axloiinbd 4Rdund. _aal kyl substituted with
%droxylp; o R un®e, bsti tuted with fluoro: of

Cmal kyl oxy substituted with fluoro; R3 is hydrogen or
hal o; provided that if R3 is halo, then R2 is
hyasmybn 10or a pharnmaceutical ly acceptabl e salt

t hereof or a solvate thereof. 2. Th onpo a
AT ATHERYS [SHSTERHS TS PYRBICRIPE DFFb LB HC ﬁ%iﬁﬂtq fach 1 millilier
Edigyn ﬂg? feroflina of 1 @cive domppuady , 56 expedcheéimincaktoxymethyl
i soneri.c_form.t _ ' b B kl1,moOr
CSTRE it & AT bRl OF T b Parfdiforf
hydrogen; fluoro; G 4alkyl substituted with hydroxyl;

C Aal l cyl substituted with fluoro; or d Aal kyl oxy
subptibigt ed with f1uoro;

A parenteral composition is prepared by stirring 1.5 % by weight of active ingredient of
the invention in 10% by volume propylene glycol in water.

4. OQintment

Active ingredient 5 to 1000 mg
Stearyl alcobol g

Lanoline 5g

White petroleum 15g

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.



10

15

20

or a pharmaceutically acceptable salt thereof or a
sol vate thereof. 20 WO 2008/107479-51
- PCT/ EP2008/ 052766 4. The compound as clained in

wocb@sitnT429 or 3 wherein R2 is fluoro; Cl 4al ky|PCT/EP2008/052766

substituted with hydroxyl; “@fal kyl substituted with
fluoro; or C Aal kyl oxy substituted with 5fl uoro. 5.
The conpound as clainmed in any one of clains 1 to 4
wherein Rl is C46al ky1. 6. The conpound as cl ai ned
Chimd aim5 wherein Rl is 1-butyl. 7. The
conpound as cl ainmed _in any one of clains 1 to 4

Lwhet epmpqendiof fosmubed Tk y1 substituted with

C3_7cycl oal kyl. © 8. The conpound as clainmed in claim

7 wherein RS s dyclLepropyl net hyl . 9. The conpound
as claiped in @ny Yne of clains 1 to 8 wherein R2 is
fluor o e conmpound as clained in any one
of cl 8 wherein R2 is Ci Aal kyl substituted
wi t hrRRydr 11. The conpound as clained in claim

10 wherei h?R2 is nethyl substituted with hydroxyl.

12. The conpoyity as clainmed in any one of clains 1 to

8 wherein R2 is Cl.4al kyl 25substituted with fluoro.

13. ihtiediagawosiadocdemidally nedherin farbethened2 whirsinei n R2 i s

et ! . lg &b S&hh&%?ﬂ@%l% BAtm&d with C3“70ylﬂ)a]k}t;] € conmpoun d
&R "any one” of

as claine cl ai 1 0.8 wheyei i.S

G AaRxk i Bydromms BITP R R ROV AR %@%t@teffh@%%@m’%’ Calkyl
conpoungbaiuted dithERioid) of Caiatkykkywhiestinited Wizh flgoro;

et hyl oxy substituted with fluor. WO

200 316%2’?@?%‘?/0@%? 08/ 052766 - 52 - 16. The conpound
as cpravidedithatif Bayjs ol thsh Relighydoy 2 3, 5 to 7

wher gi a,rbh%dc%utliﬁéﬁ?r QBRPiable! sdlP BRieodbr LhoNalikiibrry

substituted with fluom 517. The conpound as cl ai ned
in claim1l6 wherein R2 is fluoro or Cral kyl oxy

5. H@}:gﬁ#g&&% %ﬂi&éqiﬁf&mlx%hé;aﬁ OB B (6 AUBRES

erern e conpound has the follow ng
f orfommda o
Na | R
™
R M,

including any stereochemically isomeric form thereof, wherein

R; is Casalkyl, or Cisalkyl substituted with Cs scycloalkyl;

R, is bydrogen; fluoro; Cjsalkyl substituted with hydroxyl; Cy4alkyl substituted
with fluoro; or C;4alkyloxy substituted with fluoro;

ot a pharmaceutically acceptable salt thereof or a solvate thereof.

3. The compound as claimed in claim 2 wherein the compound is other than
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10(11 including any stereochemcally isomeric form
thereof, wherein Rl is Cksal kyl, or Cl3al kyl
substituted with C3_7cycloal kyl; R3 is hydrogen or

wo @74t a phar maceutical | y_accept abl e sal PCEFERWEPS2766

or a solvate thereof. 15 -31- 19, The conmpound as
claimed in claim18 wherein R3 is halo. 20. The
compound as clained in claim18 wherein R3 is chlom
20 21. The conpgund as clainmed in claim20 wherein
the compoung isjjo0 N, HO or a pharmaceutically
acceptabl e sa ergof or a solvate thereof. WO
i 0081052766 - 53 - 22. The conpound
clflaim1 wherein Rl is 1-butyl,

y tyl or cyclopropylmethyl; R2 is
hydrogen; fluoro; nethyl substituted with hydroxyl;
nmet hyl substituted with fluoro; ethyloxy substituted

ith fl 523 A. : e .
DiPerortt o Qe f ORRPA 0F) AR T Bubd: €L UT dbtircs
f | with bydnoeylnGisadioh sabistiigteddvith Hupron Co

AR ofypRyftited with
sufgétuted with fluoro; ethyloxy substituted with
fluor. 24. The conpound as clainmed in claim 18
wherein Rl is 1-butyl or cyclopropyl nethyl; 10R2 is
Hftie ogrepountilas olaimatin@hy onoof ckgms A te b netrrdReis (o baked
in claiml wherein the conpound is selected fromO0O 1

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

7. The comﬁound as claimed in any one of claims 1 to 4 wherein R; is Cysalkyl
substituted with Cszcycloalkyl.

8. The compound as claimed in claim 7 wherein Ry 18 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 Cyaalkyl

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 Cy4atkyl
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 Ry is Cirsalkyloxy
substituted with fluoro.

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

fluoro.
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WO 2008/107479 5 PCT/EP2008/052766

16. The compound as claimed in any one of claims 1, 2, 3, 5 to 7 wherein R; is
hydrogen; fluoro; or C;4alkyloxy substituted with fluoro.

17. The compound as claimed in claim 16 wherein R; is fluoro or Ci4alkyloxy

substituted with fluoro.

18. The compound as claimed in claim 1 wherein the compound has the following

formula

Rs 1o

10 ()
including any stereochemically isomeric form thereof, wherein
R; is Cssalkyl, or Cyaalkyl substituted with Csscycloalkyl;
R; 1is hydrogen or halo;
or a pharmaceutically acceptable salt thereof or a solvate thercof.

15
19. The compound as claimed in claim 18 wherein R; is halo.

20. The compound as claimed in claim 18 whefein R; is chioro.

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

N 0
|
NN
HO , or a pharmaceutically acceptable salt thereof

or a solvate thereof.



--Th. H or a pharmaceutically acceptable salt
thereof or a solvate thereof. 26. A conpound as
claimed in claim1 wherein the conpound is sel ected

wobkesmsB7IN --R --R2 5 PCT/EP2008/052766

22. The compound as claimed in claim 1 wherein R; 1s 1-butyl, 3-methyl-1-butyl or
cyclopropylmethyl; Ry is hydrogen; fluoro; methyl substituted with hydroxyl,
methyl substituted with fluoro; ethyloxy substituted with fluoro.

5 23. A compound as claimed in claim 1 wherein Ry is 1-butyl or cyclopropylmethyl; Ry
is fluoro; methyl substituted with hydroxyl; methyl substituted with fluoro;
ethyloxy substituted with fluoro.

24. The compound as claimed in claim 18 wherein Ry is 1-butyl or cyclopropylmethyl;
10 R; is hydrogen; fluoro or chioro.

25. A compound as claimed in claim 1 wherein the compound is sclected from

N I i N R,
Q™

RZ

-Ry - ~R,
w F
TN ~F
\V oH
RN “"OH
\v ~
RN <

N A




----MH -"---.-F F or a pharmaceutically
acceptable salt thereof or a solvate thereof. WO
2008/ 107479PCT/ EP20081052766 - 55 - 28. A

wOopKew #EGeut i cal conposition ﬁgnpri sing a  PCT/EP2008/052766
t herapeutically effective anouant of a conpound as
clainmed in any one of clains 1 to 26 and a
pharmaceutically acceptable carrier or diluent. 5 29.
A conpotfd—as—ctatnmed—mmany—one of ctaims I t0]26 or
a phanmaceuti calggonpositi on as clai-ged in claim 28
for tneating or preventing|a condition in a manpal,
i ncluding a human, ,the treatnment or prevention of
whichlis affec r faciliftated by the
neuronodul atory effect of & positive allosteric
nodul at or of

or a pharmaceutically acceptable salt thereof or a solvate thereof.

26. A compound as claimed in claim 1 wherein the compound is selected from

O
N; A R.
O
R,

-Ry Rz
""W F
NN ~F
v/ “oH
NN “OH
o V -*\_F
N S ""’\F
N Ny .—'O\/\F

or a pharmaceutically acceptable salt thereof or a solvate thereof.

27. A compound as claimed in any one of claims 1 to 26 for usc as a medicine.



nGht. R2. 10 30. Use of a conpound as clainmed in any
one of clains 1 to 26 or a pharnaceutical conposition
as claimed in claim28 for the manufacture of

a
wonwdiwament for treating or preventing a c o RGEfEPEHP8P2766
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a mammal , including a human;”The treatnent or
prevention of which is affected or facilitated by the
neuronodul atory effect of a 15md uR2 positive

allosteric nodulator. 31. Use of a co ﬁ %as £
281 i\ pRAImRGEULPR) CORBOSHHOTCIORIPRENG 2 TP uggALg orfective amount of
PhakL ARGt Hs dellmgfpﬂnﬁ§ iohé 6NclaimsdltaRoedd & pharmaceunti@glyf or

t he rran Lfcture rredl cament for treating or

pr &Rt g"a’éfleé'é’ﬁ “nervous system disorder sel ected
fromthe group of 20anxiety disorders, psychotic

di sorders, personality disorders, substance-rel ated

fy SQ E&iﬁﬁ(ﬁmd %@El'aﬁﬁbddh $6Y 8RS o cldiff® t iel2Gar adshagmaceutical
di Sf.‘trg?qlggeelgon %I | etg:(eg I?flﬂg%glfaj)e !afytﬁl %5‘ ?&(ngﬁ 3 &H&ljﬁglh fod

odege era 1on
n e Unarhexi, mlchxylng radmnmh’émtraam@m PYQY%U af%"ted or
Cl &, Mgt bgfiﬁef xgluﬂoﬁl&ﬁna%%ﬁe&t o8 YAtk :ﬂbbsfeﬁmr@dﬁlaibdef
|s an anxi ety disorder, Selected fromthe group of
agdrgpRébi a, general i zed anxi ety disorder (GAD),
obsessi ve- conpul si ve di sorder (OCD), panic disorder,
posttrrurrati c stress disorder (PTSD), social phobia

S\jm R HlB&Qidae% L B3Pin 4§ Sn@ELAMifhsNGo 0O oﬁh phdiinddeutical
er EI n

e‘central_nerv sten1d|sor
PS yRHBOREOR RS HPIESH iy gl £ Ipr i OHETEF 8L e?l%aﬁent for
S C hirgaBAH bﬁprba:nadg b yshditiad inchi manmiel; incBighng radamfaedﬂli’: {reatment

di sorael g LRk tﬁ@ge dulatory effect of a
sub%tpa%vgiéltwﬂo lﬁ:ﬁe) %ga?%%tg{ ?Ec di sor ?é’r uromodulatory

2008ChR2rs et Alrstaaanehletes - 56- 34, Use accor di ng
to claim31l, wherein the central nervous system
di sorder is a personality disorder selected fromthe

gLOHE %{ C%lbllg)%ﬁéd -12881%9 sty e B?E]ﬁﬂﬁail 1!0@6 og'a%ﬁmeutmal

IZOtY i sorder g .
ac cermiostyion @s elpiamash i elarp B8 ey the F‘ﬁ'euf%‘e‘r‘FF PSF‘ IFEIGEEYE ©
Sy S&@iﬂng (3 ﬁie@lﬁﬁmlg% @nfsdl hsivaiCssteal disoedbr dels@ecﬂﬁfom the group of

TR A VI A o i v T

del Hisordens, catingthisbrderscmoedidigerdemanizeaing srjla %BF 61 conulsiv
anp RS Ak nﬁxﬂgﬁcﬂﬁﬂﬁﬁfl‘@&s copphed tﬁﬁﬂrﬁl@s,\/ﬂcﬁﬂ&dé@nﬁhnon
cocal ne 10de nce, cocaine wthdrawal, nicotine
dep@%@ﬁ@éﬁy%dgé? RU4-wi t hdr awal , opi oi d dependence
and opioid withdrawal. 36. Use according to claim 31,
wherein the central nervous systemdi sorder is an

93t {139 a&yoﬁfnggSt% o1l R C{vRseh ROt dnlel @E@i&@ sfsier@ﬂ@dirﬁxn idan
ul

nervosa an Ima

Lo EvarmBerachselodeh Tomdb ginep af sssiiryatis fgael ey
d' s aisoigler (GAT), bD smdmb—scnnﬂémvsébcedﬁé@@r)owﬁmquscgii%up

LReL Aol é’&%&‘;%%?de(" g T?Sﬂ)l Socidl Yt Mdrdtker Ghstsiagler

dep ession, i sor'der, immjor depressive

di sor der and substance i nduced nood di sorder. 38. Use
according to claim31, wherein the central nervous
3% s I RBucHostngiercliim i, gnhanemethe 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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39. Use according to claim31, wherein the centra
nervous systemdi sorder is epilepsy 250or a convul sive
di sorder selected fromthe group of generalized

WOROIREOM7BI| si ve epil epsy, generalized convul sSPGREP2008/052766

epi | epsy, petit mal status éﬁlleptlcus grand mal
status epilepticus, partial epilepsy with or wthout

i mpai rment of consciousness, infantile spasms, '
epil epsy partialis continua, and other forns of

epil epsy. 3040. Use according to claim31 wherein the

r al us. s dIS rder, is a chil dho

5 echorordingds' St Phomrreb e e Se pk e dagder sy
Us epcasonalitst |drsgr&eosai¢wadrﬁ<ﬁﬂthmlmlm of obkmssiedicdrdpidodk personality
di s ' & Lhyperactivity disorder.

42. %&g%%gﬁ%%ﬁgkygﬂgﬂﬁigﬁg%. wherein the centra
nervous system di sorder is a cognitive disorder
selected fromthe group of delirium
3 bgeaancarding du cletn Bhndiesethil thg cegthdl nenroys syetamntisoader is a

de %ﬂ&th{?ce q‘l;‘ﬁgteg Qisbldtr @1 Sfom gﬁ”@&“ﬂ ¢ aQ‘,ld (&1 a@use alcohol

Hunt 1 ngt on I sease, enentla cue to i NSO

di sdepensienero Alopial avierapiab alqobelayithdrave fif;‘/lﬁém alcohol-induced

s ubsiietnsie disoeils, aﬁlpﬁemmh&tdep@dé@@ﬂhpiamﬁﬂe withdkawal, cocaine
coghnl tiw

51 SpirdsGec, ERAL R araht by QERAGTHEE Hidal FibIR. opioid
seH&@@@Qﬁwqﬁﬂﬁopﬁédg@&ﬂﬂ%ﬂﬁﬁ anX|ety, schi zophreni a,

m grai ne, depression, and epilepsy. 44. Use of a
compound as clained in any one of claims 1 to 26 in

36,104 | ”a%E(')r i, ?68 881, %Eéi@%%tcgﬁ&aﬁ ?&%ﬂ‘é %%w&f &%e%%zan

e “Tan ure’’o canen rea
pr ef:ﬂéng thserder sslsattidtficomthagrayiptod @nerexia ﬁyrvgsaeﬂnéibuhmw wosa
30 to 43, in a mamml, including a human. 45,

Use of a conpound as clained in any one of clainms 1

6, acc n n n f 0

P i REORG T el pForheBRT 4R sl pEA Sheftisblicg Kagpood
pr ecbmrdwgelact@dafrpmdh@l graup ef bibelenidiperdes & dnlb, cyclothyrmc
Chadﬁa&ra siB¥, <ﬁr);th§r1%ﬂ,cd1$di‘%ralﬁajbﬂﬂ<ﬁﬁé§§ﬁb ats6rdef and
formul a ere| represents a suitable |eaving

O%Emlﬁﬁflﬂ%ﬁ F’rﬁ’f’g:a?‘?@ﬁll%\te of formula (111) in a
SU|tabIe reaction-inert solvent, 25in the presence of
a suitable base, under heating condi tions or reacting

A Rt REsRA Fa& Blaih: 31 QrHBMdiR el cedtraMnb R odd sy dinedi SRt & €

of fornula (l111) in a suitable reaction-inert
sol VWM™ i n the presence of a suitable base, a
sui tabl e catal yst, under heating conditions WO
2008/ 107479PCT/ EP2008/ 052766 - 58 -

39. Use according to claim 31, wherein the central nervous system disorder 1s epilepsy
or a convulsive disorder selected from the group of generalized nonconvulsive
epilepsy, gencralized 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. |



10

15

20

25

mﬁth'Rl and R2 as deffned inclaiml; b) reacting a
conpound of formula (l1-b) with a suitable
fluorinating agent in a suitable reaction-iner

WOL8P88™ under a noderatel y Low tenperature"%’@lﬁ“‘@ﬂ's2766
representing Cl-4 alkyl and”RI as defned in claimai;

c)

reacting an internediate of formula (IV) with a

suitable fluorinating agent in a suitable

reaction |nert sol ye under ra eI | ow
Forfiesrame o i 1 et B RRERE BRI 17"
hydﬁ&g&n&&ﬁhgmgpﬁwnhﬁydmdkhte of formula (XIV) in a

suitabl e solvent and in the presence of a suitable
catal yst and a suitable base, WD 2008/107479- 59

- PCT/ EP20Q8/ 052766 (X, with RL as defi
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transf or mati ons; esired
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by Lreat ment with an acid, or conversely, converting

t hé™PE" ¥ Wdi tion salt forminto the free base by
treatnment with alkali; or, if desired, preparing
10stereo chemcally i someric forms thereof

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

44,

45.

46.

from the group of anxiety, schizophrenia, migraine, depression, and epilepsy.

Use of a compound as claimed in any one of claims I to 26 in combination with an
orthosteric agonist of mGluR2 for the manufacture of a medicament for treating or
preventing a condition as cited in any one of claims 30 to 43, in a mammal,

including a human.

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.

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

a) teacting an intermediate of formula (If) wherein Y represents a suitable leaving
group, with an intermediate of formula (11T} in a suitable reaction-mert solvent,
in the presence of a suitable base, under heating conditions or reacting an
intermediate of formula (II) with an intermediate of formula (UI) in a suitable
reaction-inert solvent, in the presence of a suitable base, a suitable catalyst,

under heating conditions
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_58 -
NH
o 0
Na _R, Ry (any NS R
| ) ~ PN
(1 ' )]

with R; and R; as defined in claim 1;

b) reacting a compound of formula (I-b) with a suitable fluorinating agent in a

suitable reaction-inert solvent, under a moderately low temperature

o Ne_ L _r
N‘":.‘ N P R1 1 N’./ 1
I y
Sig s - )
(-b) ~L (i-a)
5 Ho-L F '
with L representing C;salkyl 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
O O
Nz R Na R
=3 i N - Ty = | N Py
A - QA
. i
0 HO {Iv) e (l-c}

with Ry as defined in claim. 1;

d) hydrogenating an infermediate of formula (XIV) in a suitable solvent and in the
presence of a suitable catalyst and a suitable base,

15
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with R, as defined in claim 1 and R’; representing C; salkyloxy substituted with

fluoro;

or, if desired, further converting compounds of formuia (I) into each other
following art-known transformations; or further, if desired, converting the
compounds of formula (I), into a therapeutically active non-toxic acid addition

- 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 thereof.



