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30 Recent animal studies have further reveal ed that the selective positive
all osteric nodul ator of netabotropic glutamte receptor subtype 2

bi phenyl -wodamenes26 Bl NA) bl ocks a hal | uci nogeni ¢ drug mpdelerediopsyoosi s,
supporting the strategy of targeting o3 uR2 receptors for treating

gl utamat ergi ¢ dysfunction in schizophrenia. Positive allosteric nodul ators
enabl e potentiation of the glutamate response, but 35 they have al so been
shown to potentiate the response to orthosteric m3d uR2 agoni sts such as
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wherein R ,gnd R' are independently sel ected from hydrogen and Cl1_6al kyl ;
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in anxiety and psychosis models similar to those obtained with orthosteric agonists.

25  Allosteric modulators of mGluR2 have been shown to be active in fear-potentiated
startle, and in stress-induced hyperthermia models of anxiety. Furthermore, such
compounds have been shown to be active in reversal of ketamine- or
amphetamine-induced hyperlocomotion, and in reversal of amphetamine-induced
disruption of prepulse inhibition of the acoustic startle effect models of schizophrenia.

30 Recent animal studies have further revealed that the selective positive allosteric
modulator of metabotropic glutamate receptor subtype 2 biphenyl-indanone (BINA)
blocks a hallucinogenic drug model of psychosis, supporting the strategy of targeting
mGluR2 receptors for treating glutamatergic dysfunction in schizophrenia.

Positive allosteric modulators enable potentiation of the glutamate response, but

35 they have also been shown to potentiate the response to orthosteric mGIluR2 agonists
such as LY379268 or DCG-IV. These data provide evidence for yet another novel

therapeutic approach to treat the above mentioned neurological and psychiatric diseases



" forns a radical selected from(a), (b), (c), (d) and (e):
(a)(b)(c)(d)(e) 5 wherein the bond drawn into (a) indicates that R4 may be
at t ached wo 201w130f22carbon ring atons 2 and 3; each R3 i gcrnpepeno®os | vy
selected fromthe group consisting of 3hydrogen; unsubstituted Cl_6alkyl;

C _6al kyl substituted wth one or nore substituents independently 10

sel ected fromthe group consisting of halo, hydroxy, C _3al koxy and
trifluoromethyl; unsubstituted C3_7cycloal kyl; C3_7cycl oal kyl substituted
wi th one orinvalviagsn@hiR2, wdﬂtlsvdouﬂiemrwmmbiyla@@i ef b pdsitive allbsterigmodplator

consi sting : ¢ gflall @ﬁ& and trifluoronethyl;
C3_7cycl oafgﬁ%ﬁh\% P%ﬁé%{?ﬁ%}) {M%E%&cfgo&s enyl substituted with one
or nore subst i tlTémmeSPBI rrirzplopoddined e§é¢té@§@cb cqrmﬁlvmtlgmmpﬁ%@ﬁ@pgmdﬁg of
halo, G _3a&%hin leﬁ?aleQWGm wglti\l@ﬁro@f@atchxbaulk{%}éwnﬁnﬂlpk&tea%hmﬂy

or each R37Is |n§e endently selected froma cyclic radical of fornula (f)
20 X\t <3- daS%fformﬁraﬁ@iORCMM s sel ected from hydrogen, G _3al kyl,

Cl_3al kyl oxy and hydroxyC 3alkyl; gis 1 or 2 ; 25 X is selected fromO,

CH2 and s. sel ct ed from hydrogen, CI _3al kyl and
C3_7cyclwédomknf’§wﬁlqi§i& ¢ Inyep HPcaI of formula (g) WO

2010/ 130422PCT/ HP2Q@tereftn9e@idn relptesvth eompoundsdrading maetebatrogepgluthamite v

sel ected frg . R4, R6 and R7
are each |ndé% ?‘F‘ga‘%’ lé{?té/'dga?rg%ﬁ@ r@g ﬁ?/‘lng chamngé‘fIE 5substi t ut ed
with oh or nore mdependently sel ected hal o substituents: each R5 is

I ndependently selected fromthe group cons s‘f‘\‘ ng of hydrogen C _3al kyl,
and G _3al kyl substituted with one or r r}&?pandent ly selected hal o

substituents; n, mand p are each indepe de ly selected from0O, 1 and 2;
10v is 0 or 1; and =

A
\
)

and the stereochemically isomeric forms thereof, wherein

15 the bond drawn into the ring indicates that the bond may be attached to any carbon ring

atom;

R! is selected from the group consisting of hydrogen; C.¢alkyl; (C;.;alkyloxy)-
Ci.alkyl; [(Cy.salkyloxy)-C_salkyloxy]Ci.3alkyl; C;.3alkyl substituted with one or more

20 independently selected halo substituents; unsubstituted benzyl; benzyl substituted with
one or more substituents each independently selected from the group consisting of halo,
Ciaalkyl, (C)salkyloxy)Cisalkyl, Cj.ialkyloxy, hydroxyCi.ialkyl, cyano, hydroxyl,
amino, C(=O)R’, C(=0)OR’, C(=O)NR’R’’, mono- or di-(C;.;alkyl)amino,
morpholinyl, (Cj;.scycloalkyl)Cisalkyloxy, trifluoromethyl and trifluoromethoxy,

25 wherein R’ and R’’ are independently selected from hydrogen and Ciealkyl;
(benzyloxy)C,.salkyl; unsubstituted C;.;cycloalkyl; Cs.scycloalkyl substituted with one
or more independently selected C;_jalkyl substituted with one or more independently
selected halo  substituents;  (Cs.7cycloalkyl)Cisalkyl;  4-(2,3,4,5-tetrahydro-
benzo[f][1,4]oxazepine)methyl; Het'; Het'C,_salkyl; Het?; and Het*C)salkyl;

30
R? is selected from the group consisting of cyano; halo; Cj.salkyl substituted with one
or more independently selected halo substituents; C;_jalkyloxy substituted with one or
more independently selected halo substituents; C,.zalkyl; Cs_scycloalkyl; and



t and u are each independently selected from1l and 2; Wis selected fromN
and CRI; wherein Rl is selected from hydrogen, halo and
trifl uor owet2oyl304£2 wherein each Het' is a saturated herermpyalbiosonadi cal
selected frompyrrolidinyl; piperidinyl; piperazinyl; and norpholinyl; each
of which may be optionally substituted with one or nore each independently
sel ected fromthe group consisting of C _6alkyl; 20 nono-, di- and
tri-hal oG _3al kyl; unsubstituted phenyl; and phenyl substituted with 1, 2
or 3 subst i(Cuaychalkythéhsaikelnt | y sel ected fromthe group consisting of halo,
trifluoronethyl, and trifluoronethoxy; each Het2 is pyridyl or pyrimdinyl;
and 25 each Het3 is a heterocycle selected fromthe group consisting of
t etrahydropyran, pyridyl; and pyrimdinyl; each of them being optionally
substitutedg@.th one or nore substituents each independently selected from
t he group consi doimga pididabbalected framl () I(h), G, Ghlakéks): and trifl uoromet hyl; 30
halo is selected fromfluoro, chloro, brono and iodo; and the
pharnmaceutical |y acceptapie salts ang the sol é@éﬁles t hereof . The,panes of

n

t he conpounds(Rek~{Ter "present invention were g ed ,accorF?j_ ,’ t he
nonencl at ure ruIZQS reed7 ugon by th em qﬂb) Atg:fr cts Servi _CAS)

usi ng 35 AdvancedNChemi Al vel cﬁ)rﬁ’e“nt/ Inc., §of,tl .(ACD/ Na pr oduct
version 10.01; RO 2010/ 180422PCT/ EP2%10/°002908 g Buvld 15494, 1 Dec 2006).

In case of tautoneric foRhs, the name of the deBi cted tautoneric form of
the structure wagzgenerat egy) However (ht shoul d be(gpl ear that t ot her

non- depi_ct ea tautoneric formis also included withi'n the scope of the
present 2in ¥Bn. 5 Definitions The notation G _3al kyl or G _6al kyl
as used henled Bord dra®nafitods) imdidatesfthaa R meaypbedsttichebtoranyaificaiondingsdtomb ght  or
br anched, hydro&gr bon radical having, unless otherwi se stated, from1l to 3
or 1 to 6 carBBfi“atons, such as net hyl, ethyl, 1-propyl, 101-nethylethyl,
butyl, 2-meatlyR? is indemepgentlylselectedi frem k¢ gtolp Iconsisting diyHydtogepongubstitugednt v |
1- hexyl and t i Ke. T (e 7 . |

al one or as prate;1 f&lg)(% Eacb'?acl)lﬁ%, Q‘%’esp ﬁir%g&s %ﬂé%r g%/ggg?&lclg%lll’gitlﬁ%?g% ? %ér?lllﬂg

r adi callOhavi ngeleetsth drame the agiwR oapisting ueh halocyBydprppyisakpxyolpndy| |
Cg' (7)pe n][ yl i kaFlf(l){_l&gﬁflémyll;aﬁk@uﬁétﬁhtl%H@%% cloﬂlﬁirlbelllﬁﬁffdmalkyl substittutedf with onﬁ
"C3_7cycl oal ky a .'as .enpl oyed herein, al ong or as part .o ot her

or otip. def | ne P A, M wERS dRRBUAY by SRS Forhdr s ORI E S B 7
carbon atons Hhyaldyl hihgdgltya €aialkaxtyechndsttriflugrlomeyydy oCasdycloakkatl galkyhavi ng
fromlto 3 c . h Yy C I y cycl p .

cyel obut yI et YT RuEEhepheE” BEark uBRLARY T bne CUE' ABFOPHIRL B

her ei n1al one drdepsngsatly selecigd drdme theggroupconsistiag of halof Cugallyl, €hiabicaxy asdono
or iodo, W thfilluomeflyl;GéOrandigity pIksf,erred. The notati on nono-,
di- or tri-haloC _3al kyl defines an al kyl' group as defined above,
substituted with 1, 2 or 3 hal ogen atons, such as fluoronethyl;

di fl uoronethyl ; trifluoronethyl; 2,2,2 -trifluoroethyl ; 1,1 -difluoro

ethyl ; 3,3 =3ri.fluaropr Preferred 25ex es of ~these groups are
T uor omdri R, ieandtt3hdBi B ¥seica it Sk AR iR Blphy °° 9" *The
notati @@ "C _3al kyl substituted with one or nore independently sel ected
hal o substituents"” as used herein al ar as part of another group,
defines an al kyl group as defined aovesgubstituted with 1, 2, 3 or nore
hal ogen atons, such as fl uoronethyl; I f{fyoronmethyl ; trifluoronethyl
2,2,2-trifluoroethyl; 1,1-di fluoroethyl; 3,3,3 - trifluoropropyl.
Preferred exanpl eg of these groups are trifluoronethyl; 2,2, 2-
trifl uoroetwhersin B 3y $leotéd fromrhydragsy Caratkyl, QralkiylaxyrasdthiydtoxyCisalkyl;
qgislor2;
25 X is selected from O, CH, and CR9(OH), wherein R’ is selected from hydrogen,
C,.salkyl and Cs.scycloalkyl; or

X is a cyclic radical of formula (g)



Whenever the term "substituted” is used in the present invention, it is
meant, unless otherwse is indicated or is clear fromthe context, to

i ndi cat e wbavignener nore 35 hydrogens, preferably fromwci/mrpeoid/obwds ogens,
nore preferably 1 to 2 hydrogens, nore preferably 1 hydrogen, on the atom
or radical indicated in the expression using "substituted" are replaced
wth a selection fromthe indicated group, provided that the WD

2010/ 130422PCT/ EP2010/ 002908 7 normal yal ency is not exceeded, and that the
substitution results in a chemcally sgWall e conpound, i.e. a conpound that
is sufficiently robust to survive is ~on to a useful degree of purity
froma reaction mxture, and formul ati in{g® a therapeutic agent The sub

e nder GIRHIGT Al 8t Bogem i TLiclecl D ok 00 BT 2 PO P P 2 e o

or heter oatom as appr opriate, if not otherw se specified. Thus, for

exanpl e, bst.i r i nyl,
3- nor phoI in {h nt%%dp?tg ?llﬁy%déﬁ\r/]\#d%& Eﬁtﬁgggha&h frdrﬁ %all{if?t%gﬁ EHTPyI
pyridyl? it may %éutz Wjthi qngjor mprg yrdeggndently selegiod heiylsu RIS 1 ed Het

substituents are those |inked to the rest of the mol ecul e t hrough 10t he

nitrogen ato eciated that .so the c ds of
formia (1 FoaHE’ viaferepitn et Earm J o S0uD Cat SRR SR ea iy Bk gnd

sol vates ther éhfg,a]ﬂtyysubstﬂmaadmmhnenmr mnreandmhdml}delactwrtmlo $upstitudni®xi st as
st ereoi so rif r nigghorms" as used

her ei nbef g?’e I;rrtgr‘sé ea%t-?q&%%én%eﬁ'ﬁg %‘%lggt?(g%ﬁ%ﬁé a?‘orzms t hat the conpounds of
For mul &0( | )vmrﬂy)rr}os@dsss Unl ess ot herwi se nentioned or indicated, the

chemi cal de%@ga}é %h?ﬁdé?@ ng@éle%ﬂ(ﬂﬁltaﬂ&zm xture of all possi bl e
stereochemcally 1 soneri said mxtures containing all diastereoners
and enantioners of the basic nolecular structure. Mre in particular, 20

st er eogeni wqggﬂg&@mﬂmaﬂ@c&ﬂ% R- or S-configuration; substituents on

bi val ent c parsti sat ur at ed, radi e either the cis- or
trans- conf i F%’P n's Séﬁ%ﬁ&{?&%“é‘?ﬁ?é%&%@’ é%ﬁﬁﬂ%r é]e@H'X’ds can have an E- or
Z- st er édchevliesdiny at sai d doubl e bond. Stereisoneric forns of the conpounds

of Formula (1) are enbraced within the scope of this invention. 25Wen a
specific stereoisonmeric formis indicated, this means that said formis

subst ant i aleash Hegels 3 saturated heteracaaligradical sslected afsomamyrrahidinydy aipeydingls
than 20% nor giprehefakhy nﬁ&ﬁﬁoltﬂwneakﬁ%f WNieR %) Be lbi)ﬁf)ﬁ‘aﬂ tubsheﬁai vian 5%

in particular |less t’han %a er ess than 0 he o her
e ol Lo sotap By s P oGRS S AL S hobore
(R, tB0s nmeamsoroRadi- hiktr-haipQupadkyls uiddbstitated ipheaylt ynd plﬁa@ytbﬁulishtutécﬁ?vﬂh
contres of kndad Spsaroioelie FRspk Ay SRR R o SR IBEET O
S descri ptor itgflegreingthed a(nldasﬂuor@me@wm Ingol d-Prel og sequence rule) to the
| owest - nunbered chiral centre, the reference centre. The configuration of

t he second stereggeni qMientre i ?i mggdl cated using relative descriptors
[R* , R*] ora¢iRiet & pyndy gr pymmidiayl; ys specified as the reference centre
and [RQsR*] i ndi cates centres with the sanme chirality and [R* S*] indicates

centres of chiralit For, e if the Iowe ed, chiral
Contr e Vot ST B TRk rstt Soieb BoRaRptien soHE coRuSate B HaGARRrSHYAS
S-confi gur at i poridyld and e ysieudingl;cewh rof thst;emgteerailg(ﬁubwmedpwnh oneuird be

specified as ?t‘id?% 1s§‘ést1t€én‘?§ @e{dheﬂdéeﬁhlaﬁtﬁés&éctéﬁﬁoﬁpﬁg%}&gﬁ cSHsidiibleSof HRYENT 1 ON

are now set f e I nve relates to
conpounds of Konalyh Cupalkexyang wiflweravesthdal |y i someric forns thereof,

\(/\gergl P(ﬁ Rllhm) %ﬁélg&l&fﬂ'ofrfﬂm%h&xlﬁfoobﬁml18%4) ng f)f Cl fii'sllakyl3 vl

a 0X a a a

_3al kyl Zuﬁgﬁ et‘ftc% ac&?“%@?é“l‘ﬁa% t&% ﬁ&tm‘é 4 unsub)s/tl t ut ed
benzyl ; (benzyl oxy) CI 3a| kyl ; unsubstituted C3_7cycl oaI kyI C3 _7cycl oal kyl
subst i t ut ed Wt Ryl 3

gubstLtut e AR A il SPALNELOTDINN e JPh i cporcig,
and Het 201 to thel nwmenclaazreurgles aeeed agon by mhq Gbergtceh@b@mﬁ Sqrvigg (Gf\sdyaamg

hal o; &% _3aldi%hoed Brethixsl Debéw}tmelﬁnmcl%@mﬁ?é KAEDRVARE prthRE vidsion @We1;0r

nore hal o substituents; and C I 'kyl "substituted with one or nore
i ndependent|y sel ected hal o substltuents,



each R3 is independently selected fromthe group consisting of hydrogen;
unsubstituted G _6al kyl; C _6al kyl substituted with one or nore
substi t uewboiondependent |y 20 sel ected fromthe group ceosiepbégondbs hal o,
hydroxyl, C _3al koxy or trifluoronethy; unsubstituted C3_7cycl oal kyl ;
C3_7cycl oal kyl substituted with one or nore substituents independently
sel ected fromthe group consisting of halo, C _3alkyl, hydroxyl, C

_3al koxy or trifluoromethyl; (C3_7cycloal kyl) Cl- 3al kyI unsubsti tut ed
phenyl ;  ph&uild 1;543&1; it maectomsj Hinocwse awf mﬂomemdfemsgdemtmqmes of ahd ddpibaldo

255ubst itu a t 3C1 I S

and 1 ar o BtGmstE i Hdhd Shifhe AaliStisiel uOWBNE P Bl Be, fedrnd . 1\
2010/ 13042 M/@z&pwt@bmnmﬂfoms issalb@ dncdudedr wrthhnytlbleosgene af dhcpresentHet 3
is a heterqgygtignsel ected fromthe group consisting of tetrahydropyran;
pyridyl; and pyrimdinyl; each of thei mbeing optionally substituted with
one or re substituents each independently selected from hal o, G _3al kyl,

C _3al koxy pymhitdnsi f | uoronet hyl ; and halo is selected fromfluoro and

chl oro and the ar maceut jcally ac le s s and the sol vat t her eof .
i an enbodi et he SN, GrtaloH O oPIaT a5 ek BESRISon SFaf RS (A FoRRd 10
st ereochem dbﬁlnbg/a isstaraeed, strhighter braechedf hydsbearbomraical havieg, amiesd oﬂreomsb he

group consi ﬁtécp 9 fr8{q (1 Qte—%a ! oi§y Oﬁyﬁcgafgﬁks kaY%ms OFuc%a lag é’xjnetﬁyp Séth%“ £ gro\fﬁlf h one

or nore indeperden sel’ected o su

(C3_7cyel oa1I kgetby@thﬂal optyl,  2-methyi-d-prepyct del -finsthylbylr odrmetisi-betyhg of

hal o; Ci _3aj_ é’r{t ?lyé;{dqﬁj: kyt; and 15C1_3al kyl substituted with one or
nore i ndependen ected h I o substi tyents , is sel efct ed fré)rp (a),
(b), (c) and ( d)The notatlon C3+7c y 53) used %egslmphonmprs aspgwgot a group, defines a

saturated, cychc hydrocarbon radical having from 3 to 7 carbon atoms, such as
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and cycloheptyl.

15 The term “Cs.cycloalkylC.jalkyl” as employed herein alone or as part of
another group, defines a saturated, cyclic hydrocarbon radical having from 3 to 7
carbon atoms bound through a saturated, straight hydrocarbon radical having from 1 to
3 carbon atoms, such as cyclopropylmethyl, cyclopropylethyl, cyclobutylmethyl and
the like.

20 The notation halogen or halo as used herein alone or as part of another group,
refers to fluoro, chloro, bromo or iodo, with fluoro or chloro being preferred.

The notation mono-, di- or tri-haloC,.3alkyl defines an alkyl group as defined
above, substituted with 1, 2 or 3 halogen atoms, such as fluoromethyl; difluoromethyl;
trifluoromethyl; 2,2,2-trifluoroethyl; 1,1-difluoroethyl; 3,3,3-trifluoropropyl. Preferred

25  examples of these groups are trifluoromethyl, 2,2.2-trifluoroethyl and 1,1-
difluoroethyl.

The notation “C,.3alkyl substituted with one or more independently selected halo
substituents” as used herein alone or as part of another group, defines an alkyl group as
defined above, substituted with 1, 2, 3 or more halogen atoms, such as fluoromethyl;

30 difluoromethyl; trifluoromethyl; 2,2,2-trifluoroethyl; 1,1-difluoroethyl;  3,3,3-
trifluoropropyl. Preferred examples of these groups are trifluoromethyl; 2,2.2-
trifluoroethyl; 3,3,3-trifluoropropyl and 1,1-difluoroethyl.

Whenever the term “substituted” is used in the present invention, it is meant,
unless otherwise is indicated or is clear from the context, to indicate that one or more

35  hydrogens, preferably from 1 to 3 hydrogens, more preferably 1 to 2 hydrogens, more
preferably 1 hydrogen, on the atom or radical indicated in the expression using
“substituted” are replaced with a selection from the indicated group, provided that the



(b) , R R3-N.-_;-...... - N (c) s each R3 is independently sel ected
fromthe group consisting of hydrogen; G _6al kyl substituted with one or
nore hydrweybisuberi t uents; unsubstituted C3_7cycl oal kylprTEP20M0pcivoal kyl
substituted with one or nore hydroxyl 7substituents;

20(C3_7cycl oal kyl ) G _3al kyl ; phenyl substituted with one or nore

I ndependently sel ected hal o substituents; Het3; and Het3C 3alkyl; m n and
pare 0; vis 0 or 1; each R5 is hydrogen; 25 Wis sel ected from N and CRI ;
R is sel eatoeghaf valeadyyie hogexceadud, had diat HietsBbstitutom edseltoiyz clersieblbcstebolef r om

thei m ber g BRERBtary v Rt RIS hfRie R P P oM Wl wEga"
:c Independe gtdeﬁlr®eif@unedﬁbmmmeh%tiqm nixdurelan@forypulatignitie b sherapentic agerdéd fr om
9
uoro and chlor g@ﬁ%ﬁgéﬁgn@g@gt%aﬂ 49498BHLP rﬁ’é}dbé Bfached to the

phar maceuti cal | y acsé1 t[% ol’vat es ther eof
embodi mént ,remawdeoé nthe omofespler o fﬁmﬂen@bﬁmg%fmoamlaale( rl)ﬂga??dbon or

st ereoc hem}fé@érbé&oﬂnsé%%pf riaf, Enok BeBPise spdeiedl Tll‘hﬁPlfd;/ ékbinplésvheﬁ theHedt ed

e i

subst i t ut edwhert theoHet” hyrdHer ysubsttitaentt isepytridyl, GB xﬁa:ydaledapklyd})lm _pgaidlyy lor 4pheny|

S u_b stitut efbﬁd&p P?&% h&’kf%t‘%ﬂBs‘t t{lérﬂg ?xte th&%tlﬁﬁea@tﬂ%%f—t@@@%cu]é&fﬂuﬁﬁbr L

Wis selec oM th group consi's
10  the nitrogen atom

It will be appreciated that some of the compounds of formula (I) and their
pharmaceutically acceptable addition salts and solvates thereof may contain one or
more centres of chirality and exist as stereoisomeric forms.

15 The term “stereoisomeric forms” as used hereinbefore defines all the possible
isomeric forms that the compounds of Formula (I) may possess. Unless otherwise
mentioned or indicated, the chemical designation of compounds denotes the mixture of
all possible stereochemically isomeric forms, said mixtures containing all
diastereomers and enantiomers of the basic molecular structure. More in particular,

20  stereogenic centres may have the R- or S-configuration; substituents on bivalent cyclic
(partially) saturated radicals may have either the cis- or trans-configuration.
Compounds encompassing double bonds can have an E- or Z-stereochemistry at said
double bond. Stereisomeric forms of the compounds of Formula (I) are embraced
within the scope of this invention.

25 When a specific stereoisomeric form is indicated, this means that said form is
substantially free, i.e. associated with less than 50%, preferably less than 20%, more
preferably less than 10%, even more preferably less than 5%, in particular less than 2%
and most preferably less than 1%, of the other isomers. Thus, when a compound of
formula (I) is for instance specified as (R), this means that the compound is

30  substantially free of the (S) isomer.

Following CAS nomenclature conventions, when two stereogenic centres of
known absolute configuration are present in a compound, an R or S descriptor is
assigned (based on Cahn-Ingold-Prelog sequence rule) to the lowest-numbered chiral
centre, the reference centre. The configuration of the second stereogenic centre is

35 indicated using relative descriptors [R*,R*] or [R*,S¥], where R* is always specified as
the reference centre and [R*,R*] indicates centres with the same chirality and [R*,S*]
indicates centres of unlike chirality. For example, if the lowest-numbered chiral centre



Het3 is a heterocycle selected fromthe group consisting of
tetrahydropyran; pyridyl optionally with one substituent selected fromhalo
and C _3alvbybiosad2pyrimidinyl; halo is selected from f lpgemer2@n@donbs or o;
15and the pharmaceutically acceptabl egssalts and the sol vates thereof.

I n an enbodi nent, the invention relates to conpounds of Fornula (1) and
stereochem cally isoneric forns thereof, wherein is selected from(a') and
(d"); 20RI is C3_7cycloal kylCl 3alkyl; R2 is selected fromhalo and

G _3al kyl sinbgiei tarhpsindi his aneS-configuratiomdegehelesetond sedtex iedR, hihleostereo
substi t uent 1N ogen; C3_7cycl oal kyl substituted
with one hy%scwagﬁgglgﬁ%ugg%ﬁg% té%‘giky’?ﬁ yal kyl ) C1_3al kyl ; pyridyl optionally
wi th one substituent selected fromhalo 25and Cl _3al kyI and pyrimdinyl;

Wis selected froggNed @ﬂnﬁ@gomwcofﬁpbﬁn& thRik%\}eﬁtlél?hl%Wsét fo@.f | uoro and
chl oro; _and the pharmaceutically acceptable salts and the sol vates thereof

VO 20105130422PCT/ EP2010/ 002908 11 I n an enmbodi ment, the invention
relates to conpqnmeﬂxbomdwlme(in)veﬁml sélaesawrwmp@ahayofmuiac(mwnas

t her eof , ﬂ aF i S selc;ect eﬁi1 the group consi sti ng of

et hoxyrret hf smigajly isomezic fatm e<5f)lpopyl nethyl; R2 is selected from

the group d&nss &ielecgpdoffromﬂnl theo grcmpt h:;ohslstirrg fdfuﬁln@aﬁeylhyGQ mlkgﬂoacy)ﬂllqpﬂqybyl

|C;1de|'oe;1delnfl3s/ L E&S’IJ@I&?@d%ﬁﬁmxg}r&ddalkgdns| Elglngcj%g% v one Bﬁelogn}?r%h%lg -2-
10 net AQI - pr oﬁybstlt@%ﬂés,oprlmp\}b&ﬁiﬁttﬁéll elVdﬂsobL@yﬁlWWQ salkyl; unsubdtituted”
4- hydr oxy cyclcg @gfd{éamﬁ %;;%fcﬁﬁ )é{lbstfftﬁEd @J?bh%ﬁ@hét%‘alﬂyl}’@& ,anbglwr)él yi;

pyridin-3 m_di n- nmet h

3-fl uoro- pyrl dgﬁéyfd 22 3f f%yérﬁm[iﬂlﬁlw g’ﬁg}‘rﬁ/dh&j’r %J*}ﬁl }]ﬁ.letlllﬁfl’; v
is 0 or 1; 15 aMiHet€Rl:slk{led from the group consisti ng of N, CH CF and CC1;
and the ph nac | | v .accept ahl 8 salt _e t i I n
an enbod: mines st foah iRCHePR REp SR AL MBG MG Crah vt eV ElosRy ona

st er eodheni caI(I13aaﬂqvbsr§xstlmt¢wautb aniaenr andre hme&é:sntu.ents and Cghalkysubstgtuted
selected fr Om_\'%iﬁlj%l}%q{lﬁlgii)_ldep@ldérﬁlycs\é&k@eqlgﬁlygu%ﬁtngﬂt;s; R2 is selected from

chloro and tri]
Ch
D

s selected from (a), (b), (c) and (d):
(R6>m

(R )n\/j R3—N tl L
R3_ R7)p \(} u o~

(a (b) (© (d); (®
each R? is independently selected from the group consisting of hydrogen; unsubstituted
Ciealkyl; C;ealkyl substituted with one or more substituents independently
20 selected from the group consisting of halo, hydroxyl, C,.;alkoxy or trifluoromethy;
unsubstituted Cj.;cycloalkyl; Cs.jcycloalkyl substituted with one or more
substituents independently selected from the group consisting of halo, C,.zalkyl,
hydroxyl, C;salkoxy or trifluoromethyl; (Cs.;cycloalkyl)C,.salkyl; unsubstituted
phenyl; phenyl substituted with one or more independently selected halo
25 substituents; Het®; and Het® C,alkyl;
m, n and p are 0;
visOorl;
t and u are both 1;
each R’ is hydrogen;
30 W is selected from N and CRIO;



R3 is selected from hydrogen; cycl opropyl nmethyl; 4-hydroxy-cycl ohexyl;
pyridin-3-y1;, and pyrimdin-2-yl; 25 Wis selected fromN, CH and CCl; v is
0; and t hsopbavmaeutically acceptable salts and the solpgatepsoiheredf .
In an enbodi ment, the invention relates to conpounds of Fornula (1) and 30
stereochemcally isoneric forns thereof, as previously defined, wherein , 1

rkK -- is selected from(a') and Wis selected fromN, CH CF and CCl;, WO
2010/ 130422PCT/ EP2010/ 002908 12 5, CAl1/4D.s, CIP., cA'-- D.., cAl --- D"
CPIP-", is I@%imleetédffrmybrogemanc(hém and Wis CH, is selected from(d'); v

o ana oo G is b pBefdiyelel R GEREE b ARGP cdnsilihe Y BuaBifiih AR, T
sel ected fromapd’ pyrimidinyl;0eachnef Weir Iging optionallynsubstitnieshWitheare or aore
i nvention rel %ﬁﬁﬁltﬁ&lt&ﬁ%ﬁ@ﬁ eﬁéen'ﬁ?;‘ gaoéﬁe'f)om%t@q SAACTELhikok P 48

t hereof , wherein 10 t rawn ring i ndi Cat €s’ that the bond
may be &t t achdwfl vgyoreth ’aﬂﬂﬁon ring atom Rl is selected from hydrogen;

% gal ty: h@@m%él%&%%ﬁ)ﬁﬁor%&hhkéhlor&(?l 3al kyl oxy) bstituted
a oX or tri unsubstitute
benzyl ; Y ﬁ%ﬁﬁé@ﬂﬂ%ﬂ%lg‘)‘gﬁ*’%ﬁﬁb‘f Sa]?%ﬂ'd'g Bgttef ﬁl?é"rvﬂf's i ndependent | y

sel ect ed from the group consisting of halo, 3alkyl, (C _3alkyloxy)Cl

_3al kyl, O 3a| l%(}émbgé(%e%yﬁ% m?%}nth%zrﬁl%éf@@ co%%ﬁﬁd‘sy 5 ﬂﬁl (IS:(anﬁ) R,

O O)O?' yamn nor p oI|n
(C3_7cyel oatdm;ﬂc)l@nl(@ﬂyk%ﬂlrw forms 'fhlemfd’hlﬁrﬁyl and trifluoronet hoxy, wher ei n
R and R' aylej{ m@%%ad%dlytwlﬁgﬁlﬁdwfng@mgy&f C(@?Ehlﬁyldxmf%kwl Ci. I-,alkyl

20( benzyl oxy) CI 3al unsubsti t ut ed cl oaI Ky
subst i t ut ed WSP\’_P"E‘I“F% HiitOneLAMSrF H(dsge%ﬁy a%lpwf 3ylé.0 S?C,EWWY
4- (2, 3, 4, 5- t et(Cauydloatkyl)C.salkyl;
R? is selected from the group consisting of halo; C;.3alkyl; Cs_scycloalkyl; and
15 C.3alkyl substituted with one or more independently selected halo substituents;
AT
C |
D.

™ is selected from (a) (b) (c) and (d):
(R®)m

(R* )n@ )j Rs-N>t[ o AZ( jgj

(a) (b) (© (d);
each R’ is independently selected from the group consisting of hydrogen; C.alkyl
substituted with one or more hydroxyl substituents; unsubstituted C;_scycloalkyl;
C;.scycloalkyl substituted with one or more hydroxyl substituents;
20 (Csscycloalkyl)Cysalkyl; phenyl substituted with one or more independently
selected halo substituents; Het’; and Het® Cj.zalkyl;
m, n and p are 0;
visOorl;
each R’ is hydrogen;
25 W is selected from N and CR'%;
R'%is selected from hydrogen and halo;
Het® is a heterocycle selected from the group consisting of tetrahydropyran; pyridyl;
and pyrimidinyl; each of theim being optionally substituted with one or more
substituents each independently selected from halo and C,.zalkyl;

30 halo is selected from fluoro and chloro;



benzo[f][ 1, 4] oxazepine)nethyl; Het'; Hetl G _3al kyl; Het2 and Het2G _3al kyl ;
R2 is selected fromcyano; halo; nono-, di- or tri-haloG _3al kyl; nono-,

di - or trwé2balmizz3al kyl oxy; Cl _3al kyl; C3_7cycl oal kylpcam$2010/002908
(C3_7cycloalkyl)C _3alkyl; CAl - D. s forns a radical selected from(a),
(b), (c) and (d): WO 2010/130422PCT/ EP2010/ 002908 13 wher ei n t he
bond drawn into (a) indicates that R4 may be attached to any of carbon ring
atons 2 5and 3; R3 is selected from hydrogen; unsubstituted C _6al kyl ;

G _6al kyl suH%Hd pHabaacentitillylaceeptableshisd rdunatslvatesidrendent | y sel ected from
the group consisting of hal’o, hydroxy, Cl1_3al koxy or trifl uoronethyl;
unsubstituted C3_7cycl oal kyl ; C3_7cycl oal kyl substituted 10 with 1 or 2
subst i tuent S i ndnpnndmbbdiiynmel thet mdferitiamnTdlates ¢o wompoonds sf iFogmoka aland C1

_3al kyl, %%?é fggg A thyl; C3_7cycl oal kyl Gi. 3al kyl;
unsubstltut ed%ﬁen)%an%gn enyl su S%hi Hﬁ’tk e\?\ng?h 1, 2 or 3 substituents

sel ected fr the group consisting of halo, G _3al kyl, C _3al koxy and
trifluoro lmyl ; Het3 and Het 3C al ;15 or R3|sacycllc radi cal of
formul a5(f) \tcds seloctedtrom)(a20(bih é¢° éﬁmi/(f@) is selected from hydrogen, Ci
_3alkyl, C _3al kyI nd hydroxyCl 3alkyl; g,is 1 orn2; X is selected
fromO0, CH2 or €rein ks sel e from Kfr gen, Cl _3al kyl and
C3_7cycl oal kyl ; I's.a cm@ radR?:‘aﬁl af| fornu gﬁ) (g) wherein r and
S are |ndependently el ected frigme, 1 or Q‘ prowd hat r + s > 2; W
2010/ 130422PCT/ EP2010/ 002908 3

(@) () () (d’)

each R’ is independently selected from the group consisting of hydrogen;
hydroxyC,.galkyl; C;scycloalkyl substituted with one hydroxy substituent;
(Csscycloalkyl)C_salkyl; phenyl substituted with one halo substituent; Het’; and
Het’C)_salkyl;
10 visOorl;
W is selected from the group consisting of N, CH, CCl and CF;
Het® is a heterocycle selected from the group consisting of tetrahydropyran; pyridyl
optionally with one substituent selected from halo and C,.3alkyl; and pyrimidinyl;
halo is selected from fluoro and chloro;
15 and the pharmaceutically acceptable salts and the solvates thereof.

In an embodiment, the invention relates to compounds of Formula (I) and
stereochemically isomeric forms thereof, wherein
i
O, is selected from (a’) and (d’);

20 R'is CsscycloalkylC).salkyl;

R? is selected from halo and Cj.jalkyl substituted with one or more independently

selected halo substituents;

R? is selected from hydrogen; Cs.scycloalkyl substituted with one hydroxy substituent;

(Cs.scycloalkyl)Csalkyl; pyridyl optionally with one substituent selected from halo
25  and C;3alkyl; and pyrimidinyl;

W is selected from N, CH and CCl;

vis0;

halo is selected from fluoro and chloro;

and the pharmaceutically acceptable salts and the solvates thereof.



14 R5 is selected from hydrogen, Cl1_3al kyl or nono-, di- and

tri-haloC _3alkyl; n, mand p are independently selected from0O, 1 and 2; W
i s sel ectwd 2brooisodd2and CRI; Swherein R is sel ected fromrchgpkeagemohal o and
trifluoromethyl; wherein each Het' islla saturated heterocyclic radical
selected frompyrrolidinyl; piperidinyl; piperazinyl; or norpholinyl; each
of which may be optionally substituted wwth 1 or 2 10 substituents

i ndependently selected fromthe group consisting of G _6al kyl, nono-, di-or
tri-hal oG _3al kyl, unsubstituted phenyl or phenyl substituted with 1, 2 or

3 substituents i : sgl.e fr kSt 0 o,
trifluoromnethyl ,Iﬂgﬁgg@??ﬁﬁ%ﬁo&nﬁt %ggﬁlgnag%t&gg%g%%F g&?s%f ?r?hgrggng? :h?h
het er ocycl istereastiemidally édomearisformethepsplivyareisr pyri mi dinyl; and each Het3 is

a het er ocy@'e ;s ebRe{ed flohPht N oqgomsfsgﬂgi &t | ibxndusflr &y IItARUERBEhyI;
pyridyl or pyrimdiny|l, each of them being optionally substituted wwfh 1 or
2" subst Pt uent $ysleprwybeethylsm t he group consisting of halo, G _3al kyl,

C _3al koxy réngs 28edted | fan ofiiet fivhp @ndistihe ofhetloms auétheh | drifluatseghdblmdsal t s
and the sol vat e t her eof . In an enbodi ment, the invention rel ates
to compounds S¢EEPWPAY to Formula (1) 25 and the stereochenically isoneric
fornms ther “ wherein Rl is selected fromdC _6al kyl; nono-, di- or

tri-hal oG \ qij kyl; unsubstituted C3_7cycl oal kyl ; C3_7cycl oal kyl substituted
with trihal oG 3abdigdted {rad (AD)yd’ pét’kuhd (d’y1 3al kyl ; 442,3,4,5 -tetrahydro-b

“Sa iyl etk R B RBRROIRL e dtorh the Bohp shnctstritWlaropel AAGUIENE
\_ A0 f omethd-preplyle alcyelepropybuethyly mcyd})})?téfbi)lf;thrlc) daletiroxy-Cyclotmxyl;
ZRgé?g é§0422PW@?&QB@n@QZQMrW-L%) Pyridin-291;| NFEaN-NW;  pyridin-4-y1;- - - - -
pyrimidin-2-yl; 2-methyl-pyridin-4-yl; 3-fluoro-pyridin-4-yl; 2-methyl-pyridin-5-
yl; and pyridin-3-yl-methyl;
visOor1;
15 W is selected from the group consisting of N, CH, CF and CClI;
and the pharmaceutically acceptable salts and the solvates thereof.

In an embodiment, the invention relates to compounds of Formula (I) and
stereochemically isomeric forms thereof, wherein
«
20 B is selected from (a’) and (d’);
R' is cyclopropylmethyl;
R? is selected from chloro and trifluoromethyl;
R? is selected from hydrogen; cyclopropylmethyl; 4-hydroxy-cyclohexyl; pyridin-3-yl;
and pyrimidin-2-yl;
25 W isselected from N, CH and CCI,
vis 0;

and the pharmaceutically acceptable salts and the solvates thereof.

In an embodiment, the invention relates to compounds of Formula (I) and

30 stereochemically isomeric forms thereof, as previously defined, wherein

<
D.

™ is selected from (a’) and W is selected from N, CH, CF and CCl;



R (a)(b)(c)(d) wherein 5R3 is selected from hydrogen; unsubstituted
Cl 6al kyl; G _6al kyl substituted with 1 or 2 substituents independently

sel ect ed woamnwies2ar oup consi sting of hal o, hydroxy, Clpéalgroxiy/ caidds
trifluoronethyl; unsubstituted C3_7cyrl oal kyl; C3_7cycl oal kyl substituted
with 1 or 2 substituents independently selected fromthe group consisting
of halo, C 1 _3alkyl, hydroxy,C 1 3al koxyortrifl uoronethyl;
10(C3_7cycloalkyl )G _3alkyl; Het3 and Het3C _3alkyl ; R4, R6 and R7 are
i ndependent J3a-Sel ected from G _3al kyl or nmono-, di- and tri-halo- Cl

_3al kyl ; 1{?% is selected from hydrogen, C _3al kyl or nono-, di- and

tri-hal oG _3alkys seléctedframdbp) @r(€)andspendHnt |y sel ected fromO, 1 and 2; W
is selected from N and CRI, 20 wherein Rl is selected from hydrogen and
hal o; wher ﬁ‘ Het', Het2, Het3 are as previously defined; and the

phar maceutiedkly acceptable salts and t ol yates thereof In the
previ ous enbodi’r’r%ﬁ‘?cl?a&ggf’@(B'rs)ef’é?gﬂfg’ ﬁgﬁmé ‘and n, mand p are
25pr ef er abl y;A'0. In an enbodi nent, the invention relates to conpounds
according t I'for mula (1) and the stereochemcally isonmeric forns thereof,
wherei n 30Rl 135 isetlecttd trofrr @) M W-is seleeted froin N; OH| CEiand UKy ;

unsubstituted .3 7cycl oal kyl; (C3_7cycloal kyl)C _3al kyl ;
4-(2, 3,4, 5- éﬁfrahydro- benzo[f][ 1, 4] oxazepi ne)net hyl ; Het'; Hetl Cl_3al kyl ;

and Het 2C1_3d¥-kyl: . WD,2010/ 130 CT/,EP2010/ 002908 1 orns a radi cal
sel ected fr om_(afs)s?le‘(tﬁd oy 3("2112‘5’38 ,Seliﬁfbg ﬁp{n&g,.gﬁ, and'CC Ce e N
R3R3 (a' )(b'C)/Is(c' )

D
™ is selected from (d’); v is 0; and W is CH;

In an embodiment, the invention relates to compounds of Formula (I) and

stereoisomeric forms thereof, wherein

10  the bond drawn into the ring indicates that the bond may be attached to any carbon ring

atom;

R! is selected from hydrogen; Cjgalkyl; (C)salkyloxy)Ci.alkyl; [(Ci-salkyloxy)-
Ci.;alkyloxy]C,.salkyl; mono-, di- or tri-haloC, jalkyl; unsubstituted benzyl; benzyl
15  substituted with 1, 2 or 3 substituents independently selected from the group consisting
of halo, Cjsalkyl, (C,.3alkyloxy)C,.;alkyl, C,salkyloxy, hydroxyC,salkyl, cyano,
hydroxyl, amino, C(=O)R’, C(=0O)OR’, C(=O)NR’R’’, mono- or di-(C,.salkyl)amino,
morpholinyl, (Cj.scycloalkyl)Ci.zalkyloxy, trifluoromethyl and trifluoromethoxy,
wherein R’ and R’ are independently selected from hydrogen and C,¢alkyl;
20  (benzyloxy)Cj.ialkyl; unsubstituted Cs.cycloalkyl; Cs.jcycloalkyl substituted with
trihaloC,_salkyl; (Cs.scycloalkyl)Cy.salkyl; 4-(2,3,4,5-tetrahydro-
benzo[f][1,4]oxazepine)methyl; Het'; Het'C_salkyl; Het? and Het’C salkyl;

R? is selected from cyano; halo; mono-, di- or tri-haloC;_salkyl; mono-, di- or tri-
25  haloC,.jalkyloxy; Ci.zalkyl; C;.scycloalkyl and (C;.7cycloalkyl)Ci.salkyl;

<«
D.

™ forms a radical selected from (a), (b), (¢) and (d):



wherein 5 R3 is selected from hydrogen; G _6al kyl substituted with 1 or 2
substituents independently selected fromthe group consisting of hal o,

hydr oxy, Wo 28a)iseey or trifluoromethyl; C3_7cycloal kyl sghatpréoioesosn th 1
or 2 substituents independently sel ectsed fromthe group consisting of halo,
Cl_3al kyl, hydroxy, Cl1_3al koxy or 10trifl uoronethyl;

(C3_7cycl oalkyl ) G _3al kyl; Het3 and Het3Cl 3alkyl; Wis selected fromN and
CRl; wherein Rl is select ed from hydrogen and halo; 15 vvherel n R2, Het'
Het2, Het3 are a evi ously deR{ned; and theR har maceut @/ accept abl e
salts and the so 4&\ her eof . an enbodi : the on rel ates

t o conpounds accorq(ng to Formma (I) and RﬁfN st reoche Lsorrerl C
forns thereof, whereNA Rl is sel el ted from none=, “di - pl al oG _3al kyl ;
and (C3_7cycl oal kyl R& _3al kyl ; @ 25" forms a radical sel ect 83 from (a'),

(b"), and (c") R%grr )N 1 s, 11' N. 143 (b'(4 éc) wher ein
WO 2010/ 130422PCT/ EP /002908 1§5 i's sel ect e?d from hydr(o C _6al kyl
substitut edvhgreih 1 or 2 substituents independently selected fromthe group
consi sting yaf b(ﬂﬁl SawR Yo QY indRAks thdt R4 yRsyoseithithed f63anfofhdhkitlg atoms 2

substituted wth_1 or 2 substituents independently selected fromthe gr oup
consi st?ng of 34Po, hydroxy and trifluoronethyl: 5(C3
_7cycloal kyl )G _3al kyl ; Het3 and Het 3C1_3al kyl ; wherein Het3 is sel ected

opt 1 onal {3@%ﬂé‘é@%@ga%vﬁxaﬂﬁ%%ﬁ%}&%%@ﬁlbdéﬁf QAT M 1 85201 oup
consi st i ng sobstiaings andependdnitiyosaested irgm 1thea pbuR2 censistingarf habo, phydroxys| y
defined; a .351518)(*’%?%&3&8{11'&8}1'% 5388%3%3 2C é’l{)é]ﬁyla@ ﬁ}%?oa?@ b&sufcher eof

15l n an _additl e |nvent|on to co s accordlng
to 10 w1th 1 or 2 substituents independently selected from the group consxstmg of halo,

Ciaalkyl, hydroxy, Cjsalkoxy and trifluoromethyl; Cs.scycloalkyl Cjsalkyl;
unsubstituted phenyl; phenyl substituted with 1, 2 or 3 substituents selected from the
group consisting of halo, Cjsalkyl, Cjsalkoxy and trifluoromethyl; Het’ and
Het3C1-3alky1;

15
or
Rlisa cyclic radical of formula (f)

X /8
& R

wherein R? is selected from hydrogen, C;.ialkyl, C;_;alkyloxy and hydroxyC,.;alkyl;

20

qislor2;
X is selected from O, CH, or CR’(OH) wherein R’ is selected from hydrogen, C,_salkyl

and Cs.scycloalkyl; or
r L
o, K-,
s (8

wherein r and s are independently selected from O, 1 or 2, provided thatr + s> 2;

25  Xis acyclic radical of formula (g)

30 R4, R® and R are independently selected from C;.alkyl or mono-, di- and tri-halo-
Cj.3alkyl;



Formula (I) and the stereochem cally isoneric forns thereof, wherein RI
Is selected from CH2CF3 and cycl opropyl nethyl; 20R2 is selected from
fluoro, oNbaom/amd2trifluoronmethyl; C. forns a radi cal peeleredie@dofooom (a'),
(b"), and (c'): NIR3-N \N'-sN. 143 (b')(c') 25 wherein (a') R3 is
sel ected from hydrogen; 2-hydroxy-2-nethyl-propyl; 4-hydroxy-cycl ohexyl;
pyridyl; pyrimdinyl; tetrahydropyranyl; and pyridylnethyl; 30 Wis
selected fromN and CRI; wherein Rl is selected from hydrogen and chl oro;
WO 2010/ 13R{A2 RASHEPRO AT @3 CL galkaylcbr ntenop s araikcteishdla@) Jajkydic cept abl e

salts 00 U Y BLSRaEIGR ke oy L aher enbodiment b

oun according to any of the other enbodi nents
wherein R2 is chloro or trifluoronethyl and R3 is selected 5fromthe group

consi sti ng Wfis bMELQPEEm N ahy diroky- 2- met hyl - propyl ; 4-hydroxy- cycl ohexyl;
2-pyridyl; 2-pyrimdinyl; 4-te rahydr qpyranyl : and 3- yridyl methyl. CAl (%
In the éonﬁ’mﬁﬁ?ﬁ%f ’Sf%%ﬁtﬂié:“{q‘%yglﬁ’éelbi ‘F‘éﬁk’lﬂé‘o{?&ﬁﬂl@ﬁto the rest of the
nol ecul e t hylggaglh the * or the ** carbon atomand RI, R2, W and are as
10previ ously defined, or a pharnaceutically acceptable salt or a solvate

thereof. In a particular enbodi nent, the bicycle may be selected from one
of the fol leavh dgt' is a saturated heterocyclic radical selected from pyrrolidinyl; piperidinyl;

piperazinyl; or morpholinyl; each of which may be optionally substituted with 1 or 2
10  substituents independently selected from the group consisting of C,.galkyl, mono-, di-
or tri-haloC,.;alkyl, unsubstituted phenyl or phenyl substituted with 1, 2 or 3
substituents independently selected from the group consisting of halo, trifluoromethyl,

and trifluoromethoxy; and
15  each Het? is an aromatic heterocyclic radical selected from pyridyl or pyrimidinyl; and

each Het’ is a heterocycle selected from the group consisting of tetrahydropyran,

pyridyl or pyrimidinyl, each of them being optionally substituted with 1 or 2

substituents selected from the group consisting of halo, C;jalkyl, C;.;alkoxy and
20  trifluoromethyl;

and the pharmaceutically acceptable salts and the solvates thereof.

In an embodiment, the invention relates to compounds according to Formula (I)

25  and the stereochemically isomeric forms thereof, wherein

R! is selected from Ciealkyl; mono-, di- or tri-haloC3alkyl; unsubstituted

Cs.peycloalkyl; Csgcycloalkyl substituted with trihaloCy_salkyl; (Cs.scycloalkyl)-

Ciraalkyl; 4-(2,3,4,5-tetrahydro-benzo[f][1,4]oxazepine)methyl; Het'; Het!'Calkyl;
30 and Het2C1-3alkyl;

R? is selected from halo or mono-, di- and tri-haloC, _;alkyl;

<l
D.

 forms a radical selected from (a), (b), (¢) and (d):



\' , RB(c'-1)(c'-2) wherein R3 is as previously defined. (e'-1) In a
nore particul ar enbodi nent, the bicycle is selected from(a'-1), (c'-1) and
(c'-2), whereiom3kR2and Ware as previously defined. 15| pca/drasivioeroos

enbodi nent, the invention relates to onpounds according to any of the

ot her enbodi nents, wherein the bicycle is selected from(a'-1) and R3 is
sel ected from hydrogen; cycl ohexyl substituted with a hydroxyl radical;

(C3_7cycl oal kyl )C1_ 3al kyl and r| di nyl . 5 In a further enbodi nent,
the invention rel ates to corrpou accordi ng Ro any ?ﬁeth% ot her

enbodi nent s, V\/neﬁTé)Q “bicycle ‘Sel ected f c -1) “is selected
frompyri m'di nyl . PQrt ilcul ar pr,ef/e ilr ed comé’e*mds may be ;s d fromthe
group of: WD 2010/ TR6422PCT/ EP2Q10~002908 19 §=Chl or o- R ] 1I
-(2-pyridinyl)- 1H-| rp@ol 5-yl] 3R3-(2 2,2-trifluoroethyl)- R3, 4- triazolo
[ 4, 3-a] pyri dine; Ioro 3- (cyclg@ropyl rrethyl) 74 1 @

-(tetrahydro- 2H—pyra 4y1) [Hin yl] -

, 2, 4-tri azelhefein 3- a] pyri di ne; -(cycl opropyl rret hyI )-74 1

(tetrahydro 2H pyran-4-y1l) - /H-i ndol-5-y1] - 8- (trifluororrethyl)

1,2,4-triazqlo [4,3 - a]pgrldl ne; trans-4- [
( cycl obr o lisrselasted fiony hydrpgens uosubstigated CmsaIIWIACt salleyd spbstitared with. 1 or 2
pyri di ne- 7+ sbﬂggtltuer/t# 1thfr@ﬁden11P' ¥éll>c‘t q’r&ﬂeﬁﬁn ou con51st1ng of halo, hydroxy,

ZCZI_ O{ ?, 2é, éﬁ(@?}g;&gi{ mEt(a%/l yl; gn B&.%edfol x 701«L10aliy1 é; 7cycloa1£|)?l subgcutzlted

-(2- pylrl F14dhﬂy1)ox/ tfsgp@tqﬁcxﬁs yﬂdepallade?m& s%léctdd{] frla?r gﬁ:t gmh)) cohsmﬁnglofdhalo b
triazolo yridine; cycl opr t hy rim
/ H i ndo1- 5‘5? ]gl'{?t rifl ugtf ggr%’f%yl ) - 8‘2’%% %Yi azol of 3 a] pIH R €hyy
8- chl 06- 7{C¥raybloatky!)CLsklkyi blet Eangﬁet%:l-s@lckybl opropyl met hyl )- 1
,2,4-triazolo [4,3 -a]-pyridine; 5[8 chloro 3 -(cycl opropyl nethyl)- 1

24tr|azoIoL43aprr|d|ne7 - nmet hyl -/ H i ndol e- 1-ethanol;
Tr ans- 4] 54& ¢RI oind-R’ arecipd ix ﬁ@@cﬁw )ftonzL Clzalkylt PT B8Py di- and t5-hafo-

[4, 3-a] pyric]i,akyLy1] - 1H ndoI 1 -y1]-cycl ohexanol ; 8-chloro-3

- (cycl opropyl net hyI )-7-[2-(3 -pyridinyl nethyl)- 2H-| ndazol -5-y1]- 1 ,2, 4-
triazolo [4,3 -a] pyridine; 8-chloro-3-(cyclopropylnethyl)-74 1 -(3
-pyri difyl @uhy&léetéd-ﬁomdwzlwgeﬁ ¢ilialkyl or thote-,tdid amzicthd{adb(?q salkyhyri di ne;

8-chl oro- 3- (ﬁgggﬁp / ﬁggp 2,4-triazolo [4,3
-a] pyridine - %ﬁﬁ%&reg%}{%ﬁhk&z% tga g flaﬁ/dlé
-(cycl opropyl nethyl )-8-(trifluoronmethyl)- 1 ,2,4- triazolo[4,3 -a]pyridine;
W is selected from N and CRIO;

20  wherein R'? is selected from hydrogen and halo;
wherein Het!, Het?, Het? are as previously defined;
and the pharmaceutically acceptable salts and the solvates thereof.

In the previous embodiment, R’ is preferably hydrogen and n, m and p are
25  preferably, 0.

In an embodiment, the invention relates to compounds according to Formula (I)

and the stereochemically isomeric forms thereof, wherein

30 R is selected from mono-, di- or tri-haloCjsalkyl; unsubstituted Cj.scycloalkyl;
(Csqcycloalkyl)Cy.salkyl; 4-(2,3,4,5-tetrahydro-benzo{f][1,4]oxazepine)methyl; Het';
Het'C1-3a1kyl; and Het2C1-3alky1;



8-chl oro-3-(cycl opropyl methyl)-74 1 -(2-pyrimdinyl)- /Hindol-5-yl1]- 1
,2,4- triazolo[4,3 -a]pyridine; 8-chloro-3-(cyclopropylnethyl)-74 1

- (2- pyri dvoytjo/isbeendol -5-yl] - 1 ,2,4- triazol o[ 4,3 -appymprdenns)2908
8-chloro-3 -(cycl opropyl nethyl)-74 1 #(3-pyridinyl)-1Hindol-5-y1]- 1,2, 4-
triazolo [4,3 -a]pyridine; 8-chloro-3-(ethoxynethyl)-74 1 -(2-pyridinyl)-

[ Hindol-5-yl] -1 ,2,4-triazolo [4,3 - a]pyridine;

8-chl oro-3-(ethoxynmethyl)-74 1 -(2-pyrimdinyl)- /Hindol-5-y1]- 1
,2,4-triazo}ea[4,3- a]pyridine; WD 2010/ 130422PCT/ EP2010/ 002908 20

8-chl oro- 3- q&clopropylnethyl) 7-(1Hindol -5-y1)-1,2,4-triazolo[4, 3-a] pyrid
i ne; forms a rad1ca1 selected from (a’), (b ), and (c ):

8- chl oro- 3- (cycl opr opyl ne ) 741- (6 hyl pyri ginyt) -/ Hindol - 5-y1] -1,
2,4- triazol o[ 4, 3-a] pyri
8-chl oro- 3- (cyclopropylne ) 741- (c propylnet”yi =/ H pyrrol of 2, 3-

b] pyridin-5-y1]-1,2,4-tri zolo[4 3- a] yrldlne

8-chloro-7-(7- chl or o- /FFlndol 5-y1)- (ethoxynethyl) 1,2,4-triazol o[ 4, 3-

a] pyri di ne; (@) ®) ©)

3- (cycl opr opydremt hyl ) - 74/ H- pyrrol o[ 2, 3-b] pyridin-5-y1)-8-(trifluoronethyl)-
1,2,4- triazol o[ 4, 3-a] pyridine;

3- (cycl dpropyl net hyl ) - 741- (cycl opropyl net hyl ) -/ H pyrrol o] 2, 3-b] pyri din-5-y1
]1-8- (triflRroripnsddueydd -fiom, nycﬂmgazol(bk;ﬂkﬂ- ahpstitutdd nevith 1 or 2 substituents

3, ol or o- 3+ et RRUTE! Baikded Hhoh WRYEbE) Wisdid bPls Suhbest @i Ak el o1 4
8- chl or o- 3-toﬁvhm;qﬁle_tlh>ﬂ3)7cwqaﬂ(<ﬂ mehshituted3 with i1diony2l )substitherds | independlently? 4-
triazol o[ 4 s%fe@ieﬁy'ﬁ'o?d r‘tﬁe grou consmtmgI of halo C; 3alk hydroxy, C1 ZIal 0Xy or

8- chloro 3- clop Qr oz tricazol of 4,
3- a] pyfi dltﬂgxoromethyq (C3 7CYC oalkyl)él salkyl; I Het® and Het Cl 3a? [

8- chl oro- 3- (et hoxynet hyl )-74/ H i ndol -5-y1)-1, 2, 4- trlazolo[4,3-a]pyridine;
3- (et hoxyrnet.hyl.) - 741- (3-pyLigdjinyl) -/ Hindol -5-y1]-8-(trifluoronmethyl)-1, 2,
2 riasel oa Setkarfd Pl N Bhe R

8-chl oro-3-(cycl opropyl net hyl ) -747- quoro 1- (6-met hyl- 3-pyridinyl)-/Hindol

éS(e%/%Lx;rre%Y% 1;'@4%5%6&6% n?lﬁghx‘é)' 5) /[ Hindol-5-y1]-8-(trifluoroneth

yl)- 112 4-triazol o[ 4, 3- a]pyrldlne

3] (et hgxymmm RPAHEY | e8] HEE %A asPrévibusly defiaet hyl ) - 1, 2, 4-tri azol of 4, 3-

a] pyri di ne;

3-(cycl opropyl net hyl )-741-(3-pyridinyl)-/Hindol-5-y1]-8-(trifluoronethyl)-
1, 2, 4- tri andlthd ghadma¢quyicaldly acceptable salts and the solvates thereof.

3-(cycl opropyl net hyl ) - 8- net hyl - 741- ( 6- net hyl - 3-pyri di nyl)-/Hindol -5-y1] -1,
2,4- triazol o[ 4, 3-a] pyri di ne;

3- (cycl28pr opy| nelntan e)mbnqlmer(lte thegnwention relpies ¢ pgmpoynds apetsiling ty Fprmgula (1)
(trifluorongidhyb lteljeoghé}mtcﬁﬂfé@h‘fe% fokniy] tReb £l vierein

8- cycl opropy1- 3- (cycl opropyl met hyl) - 741- (6- et hyl - 3- pyri di nyl) -/ Hi ndol - 5-y
11- 1,2,4-triazol o[ 4, 3-a] pyri di ne;

3- (cycl opr apyik sElbdyd fromfmohda-@r iri-heloTrEl: andiCsi-didydikyl)Er.jande) - 5- y1] - 8-
(trifluoronmethyl)-1,2,4-triazol o[ 4, 3-a]pyridine;
8-chloro-7-[1-(cycl obutyl methyl)-/H pyrrol o[ 2, 3-b] pyridin-5-y1]-3- WO
2010/ 130422P@&T/ EP2010/ 002908 21

(cycl oprop @pthyl) 1,2,4-triazol o[ 4, 3-a] pyridi ne;

3- (cchépropyInﬂbhyéarﬂﬂ&ﬂédymbwﬁbunynnﬂihyhﬁ{&l/ pyrrolo[2 3-b] pyridin-5-y

1]-8- nethyl-1, 2, 4- trlazol 13- a]pyrl
8-chl oro- 3- (cyclopropyl ) 7-11- rldlnyhy “ﬁq:Prrolo[Z 3-b] pyri di n-
5-y1]- 1,2,4-triazol o[ 4, 3- yrldlne

8- chl oro-3- (cycl opropyl neghyl ) - 741- (3Rﬁluoro 4- pyr|d|ny1) / Hindol -5-y1] -1,
2,4- triazol o[ 4, 3- a]pyrldlne

3-(cycl opropyl net hyl ) -7- [1a(4 pyrldlnyiP)/H-lndoI 5(91] 8-(trifluoronethyl)
-1, 2, 4- trivazeeéial 4, 3- a] pyri di ne;
8-ch|oro-3-(cyc|opropy|nethyl)-741-(4-pyridinyl)-ll/-indol-5-y1]-1,2,4-
triazol o[ 4, 3-a] pyri di ne;



8-chl oro-3-(cycl opropyl net hyl )-741- (4-fl uorophenyl)-/H pyrrol o[ 2, 3-b] pyri di
n-5- yl]-1,2,4-triazol o[ 4, 3-a] pyri di ne;

3- (cycl opwopyiomsodryl ) - 741- ( 2- met hy1- 4- pyri di nyl) -/ H i ndelcTEpPedipo82908
(trifluoronmethyl)-1,2,4-triazol o[ 4, 3-&] pyridi ne;

8-chl oro-3-(cycl opropyl net hyl ) -741- (2- et hyl - 4-pyridi nyl)-/Hindol -5-y1] -1,
2,4- triazol o[ 4, 3-a] pyridine;

8-chl oro- 3- (cyclopropylnethyl) 747-fl uoro-1-(3-pyridinyl)-1Hindol-5-y1]-1,
2,4- triazd’olig, s’ble't}eply rfrabh nRydrogen; Ci.ealkyl substituted with 1 or 2 substituents

3- (ot hoxy ) ok BelTRERKE Tk kBT BB bl Wb b o 2 %
743- (cycl orﬁsopydlmalkjdyi;l)bSBFU(tetd MflﬂhuerIn%tShlyﬂtl)tuelltSZ inlependently gfelec®dafrpmr thei n- 7-

yl] -3, 4- d'ég LEH m d'cffyl) WZ' N&nd tnﬂuorometh 1;

7[ 8- chloro cyclopr tr|a ol o['4, 3-a] pyridin-7-y1]-34-dih
ydr o- 4- 5( 24 VQYﬁloélhi’;]/ -321@’]1 I’éi b@ﬁzﬂﬁ@&mﬁﬂ‘)”

7[8-ch|oro 3-(cycl opropyl net hyl ) -1, 2 4- trlazolo[4 3-a]pyridin-7-y1]-3,4-dih

ydr o- 4- r|d| i 4- ben

7[ 8- chl oo ey #e%eﬁ%ﬁ%]a forp gt aEomiFap 2YSdH) WA PURIdIY 12k of By g o-
4- (2- pyri demgldpt@dnallysubstitneedagitheone or two substituents selected from the group

7] 8- chloro 0 iazol o[ 4, 3-a] pyridin-7-y1] -3, 4-di hydr o-
4- (2- pyrlnl %ﬁ%@%ggﬁgggga%ﬁg#?§¥g¥ﬁﬂ

7-[ 8- chPoro-3-(cycl opropyl nethyl )-1, 2, 4-tri azol o[ 4, 3-a] pyri di n-7-y1] - 3, 4-di
hydr o- 4- (%nHW'aﬁH'W%}e'z?s"fSréwéuQ QAN ne;

7-[3-(cycl opropyl nethyl )-8-(trifluoronmethyl)-1,2, 4-triazol o[ 4, 3-a]pyridin-7
-y1] -3, 4- di hydro-4-(3- pyrldlnyl) 2H 1, 4- benzoxa2|ne
7-[3-(CyC|Qﬁd@ﬁmﬂmhhhyiﬁmﬁﬂj5&%ﬁ&bﬁ&ﬁﬁaﬁﬂwh¢wﬂyaxéﬂkf&ﬁZOIo[4,3-a]pyridin-7
-yl] -3, 4- di hydro-4-(6-nethyl-3-pyridinyl)-2H 1, 4- benzoxazi ne; WO

2010/ 130422PCT/ EP2010/ 002908 22

7{ 8- chllér o 3-( cynlaomddttjﬂnnbembbdinmpz the invientzan oflategtaaipypoutids-ageording304- di h
ydr o- 4- -

[ 3-(cycl opr opy alg)garfl%’t'hg tri lﬁloé;a% %OE%FS%%% t%glﬁ)? Wahze(g 18 [4,3

-a]l pyridin-7-yl1]-3, 4- dlhydro 4- (4-pyridinyl)-2H 1, 4- benzoxazi ne;

7[ 3- (cycl o'apydie@éditbir GHLCFS afddufzymﬁﬁiﬁwhéthﬁ 2,4-tri azolo [4 3

-a] pyridin-7-yl1]-3,4- dihydro-4-(2-nmethyl-4 pyr|d|ny1) 2H- 1, 4-b enzoxazi ne;
8- ( 3- Cyclopropylnethyl 8-trifluoronethyl-[1,2,4]triazol o[ 4, 3 alpyridin-7-yl
)- 2, 328, 5-R%dt salboteld fromefaopf hlgrd aafl txmﬂmremethyl, and 3

-(cyclopropylnethyl) 7- (2, 3-di hydro-1Hi soindol-5-y1)-8-(tri
fluoromethyl)-1,2,4- triazolo[4, 3-a]pyridine; and the stereoisoneric fornmns,
acid additioi ' salts and sol vat es thereof I n an enbodi nent, the conpound of
Forrmul a (I)\.ips selected fromthe gro up o

trans- 4[ 543- ( cy dbons omdicabselgstyd o (o)) (thrﬁD@réQ byl)-1, 2 4-triazol o[ 4, 3-a] -

pyridi ne-7-yl]-/Hindol-1, cycl ohe

8-chloro-7-(7-chl oro- /++|<ﬁ§ﬁ.5 yl) - & (d clopropyLnEth I) 1,2,4-triazol of 4,
3-a]- pyridine;

8-chl oro- 3- (cyclopropylnehhyl) 741- (BprrldlnyI) /F+|ndol 5-y1]-1, 2, 4-
triazol o[ 4, 3-a] pyri di ne;
8-ch|oro-3-(cyc|opropy|neﬂﬁ?l)-?41-(cyé?8propylneth%??-ll/-pyrrolo[2,3-

b] pyri @bn- 5vhetdinl, 2, 4-tri azol o[ 4, 3-a] pyri di ne; and

7[8-ch|oro 3-(cycl opropyl nethyl)-1,2,4-triazol o[ 4, 3-a] pyridin-7-yl1]-3,4-dih
ydro- 4- yrimdinyl)-2H1, 4- benzoxa2|ne and the stereoisoneric forns,
aci d addi t|l§nl% épltegteén omiohygrogen;t Rettydsdxy-2-methyl-prepyl; thbydspeyreydohesyl;
salts of then OHRSENPIE tet JiBER rein the counterion is
pharnaceutlcaI?§ acceptgbléghggbﬁyg#M ggf?s of g%@gs and bases which are
non- pharmaceutically acceptable may al so find use, for exanple, in the

pr epar 380i onwas sqestéd fromtN and OR'Yy phar maceuti cal |y acceptabl e conpound. Al
salts, whether 10pharnmaceutically acceptable or not, are included within

t he anbit of the esent invention The pharnaceutlcally accept abl e
acid and baszr%id&%1869169@ﬂtfmraby¢mgcnml¢rete| nabove or hereinafter are
nmeant to conprise the therapeutically active non-toxic acid and base
addition salt fornms which the conpounds of Forrmula (I) are able to form
15The pharmaceutically acceptable acid addition salts can conveniently be
obt ai ned by WD 2010/ 130422PCT/ EP2010/ 002908 23 treating the base formw th
such appropriate acid. Appropriate acids conprise, for exanple, inorganic
aci ds such as hydrohalic acids, e.g. hydrochloric or hydrobromc acid,

sul furic, nitric, phosphoric and the |ike acids; or organic acids such as,
for



exanpl e, acetic, propanoic, hydroxyacetic, lactic, pynivic, oxalic (i.e

et hanedi oi c), 5malonic, succinic (i.e. butanedioic acid), maleic, fumaric,
mal i c, tawbavbiom3oeprtric, methanesul fonic, ethanesul foni ecThep@enesus f oni c,
p-tol uenesul fonic, cyclamc, salicyli®, p-amnosalicylic, panoic and the

| i ke acids. Conversely said salt fornms can be converted by treatnent with
an appropriate base into the free base form The conpounds of Formula (I)
containing an acidic proton may al so be 10 converted into their non-toxic
met al or arndehegidinhhcsutisally adceptableBylts ambthasslivates tHeregqfpr opri at e or gani c
and inorgani c bases. Appropriate base salt forns conprise, for exanple, the
ammonium salts, the alkali and earth alkaline netal salts, e.g. the
lithium sodi umInpofiater embodemmesthainventibe irelates & campenhds ecdriding, togalt s
Wi th organi & fagfter e‘?nl%dnﬂ&kWﬁérelﬁ Ao %P%H@ér%hf;il?l ahl e seleaid
aromati ¢ am nes such as am ne ropyl am ne,

i sopr opy! anfrefa, ﬂxeh@rq%rcoaﬂﬁtwaarﬁfnbwi@%r% yélr%é!t%me ﬁ@pya;. Srhxdresi-ne,
di et hanol amyaeheﬂylpnwwmrwmﬁm@w Q&Xhﬁﬁbﬁﬁ&tan Wi arti3ipyHayiideehyl.
pyrrolidine, piperidine, rmrpho i ne, trinmethylamne, tr| et hyl am ne,
tripropyl am ne, quinuclidine, pyridine, quinoline anpd isoquinoline; the
benzat hi ne, N-nethyl -D- gl ucam ne, hydrabam ne nd salts with am no
aci ds such as, for 20 exanple, arginine, |ysi né d the like. Conversely
the salt form cgp tRecaRPOIAES 88 fdhuld @RIEDMyc t | i Bbuinl o tHea@stasti d
form The term sol'vate conprises the sol vent add| tion forng-as well as
the salts thereof whi ch the conpounds of formula (1) are abl Ato form

Exanpl es of suc Ivent adgdition forns are e.g., K hydrates, al Dhol ates and
the like. 2‘§Fr1in F@Pr‘é&%ﬁl@ ofT {5 ST sHben et g?ld Eiavn{{el\S{m%‘?, in pHftdcul ar
when mgot i qﬁedousny rd%lﬁaéd obY hqalﬁnﬁanwﬁwm@ aeptabliengltt or Ecsbmateatt(elréof In a

R Lo R T T i

abundance or in an isotopicall y enriched form Radiol abel |l ed conpounds of
I:Ormlla(U@‘l:(ﬁ‘prlse 3/ ctlve|s Qpe el'ectgpl S thE group of
3H, 11C, 30'®F.i23)125 13¢ 7 N Nﬂlﬁ .
Preferably, fhe n&di oactivl G ope |s selnet fromthe 'group of 3H, "C
and BF. \WDOR2010/ 130422PCk# EP2010/ 002908 34 Pr epar ation The conpounds
according to the invention can be generally prepared by a succession of
steps, each of (ahilph is known(@@)the skille’fgrson. In p@ricul ar, the
conmpounds can be prepared accordl ng to the follow ng synthesis net hods. 5
The corrpoundsoof ornmula ( @ synt hesi zed==() the form of racenic

m xt ures of el\einrs Qcm‘be separ at om one anot her follow ng
art-known resol proc e r agemi_eonpounds of Fornula (1) may
be converted Mto the corres ond| ng di astereoneric salt forns by reaction
with a swtabIRé chlral aci d. Rdaid di astereoneric salt forns are

subsequent |y se](paigt for efa% by sel gc_t ve or 10 fractional
crystallizatio the enant rs are lib edtherefromby al kali. An
alternative nmhwmnwlsmemouslgdeﬁee(hnantl oneric forns of the conpounds of
Forrmula (1) i I r 1] Y.nahase.
Sai d pure ot epbariiore RafitLfl: SHLOTRhAR Mo Meyekd el 8 SLDD: RO v
correspondﬂﬁg%d’ﬂ@@ﬂ& @Bé%ﬁf%%mf?VlP%%Wé?ﬁ%edf orns of the appropriate

Zt aL ting rr?t eri Qh%{ f#?t'hf@lvbﬂlggdﬁl{af th@%v%ﬁﬁ&ﬁ%lht@@t&@&ﬁﬁ@nﬁ%%E:&S}gﬁ{ggbfdn ally.
reparation o e al co eri ¢

e e SR asr SR 5 sl T bEb EhoBy GF IR i 18R

i nt er medi atfeone diydeaged; ofclbbexxll sabgtithjedvwith @ hgdropel nalicdl; O pytlaalkil)C).

accordi ng to &F%%tﬂmlfﬁhene (1), areaction that is perforrred in a

sui tabl e réaction-1’nert’ sol vent, such as, for exanple, 1,4-dioxane or

m xtures of i nerln asGirthenembediorentghe inentigmrglates tol campounda ret@NME toranyhe

preseneg Ofof%é&héﬁé?ﬁl?od?ﬁéﬁts @H&ematﬁe bfc?ae%éém!t@d fr8fYee Pﬁam#%e%ted

Na2CQ3, Pd-conpl ex catal yst such or exanple, Pd(PPh3)4 under 25

t her mal corfEﬂnEPUﬁ%‘“gmﬁlh as, for exarrpl e, heating the reaction mxture at
150 C under mcrovvave irradi ation, for exarrple for 10 mn. In reaction

scheme (1), vari S 208,88 def and hal o i s chloro,
brono or oP(ﬁSi q{ﬁrpéﬁ rr forrrrlgou% Iﬂ% g tedr ?gm(l may be taken

t oget her to formfor exanple a bival ent radi cal of formula -CH2CH2-,
- CH2CH2CH2-, or -C(CH3)2C(CH3)2-. 30Reaction Scheme 1 OR lii B




01: 212 / halo WD 2010/ 130422PCT/ EP2010/ 002908 25 Experi nental procedure 2
Fi nal conmpounds according to Formula (1) can be prepared follow ng art
known pr oweduresodey cyclization of internedi ate conpounegcefErE@wmudoas (1V) in
t he presence of 5 a hal ogenating agen such as for exanple phosphorus (V)
oxychl oride (POC13) or trichloroacetonitrile-triphenyl phosphine m xture in
a suitable solvent such as for exanple dichl oroethane or acetonitrile
stirred under microwave irradiation, for a suitable period of tinme that

al l ows the @s@hloed-i7¢mn- (@#pyﬁldmyrl)ebld{ihdm;5-gls-3f-(d|;2,é—xﬁﬂ@dreetﬁgl){ﬁ,h4at a
tenperature Hg} QS%@%{ C. 10 Alternatively, final conpounds of Formula
(1) can be prepar eatl ng the internedi ate conpound of Formula (1V)
for a suitalf- @hlp@ﬁwcbfpf@pﬁmethyaﬂ-él -(tetrahydre- 2 Hopysret B h L BfindeleS-yBact i on,

as for exampl £4tikoAd[43-4] 5?99@11;@ ure between 140-200 C. In reaction scheme
(2), all variables are &?s n Forrrula(l) ﬁs i.on f_&herreZ

Experi nent al3'i%’6'€8mli’b’l¥n§hyl) -7-[1 ML (e e Bor mul a (1) can

be prepar ed (t}ml,ﬁi‘rémktlli?ll)ﬂ pAafigLs[as- a]@yﬁmabogy to the synt heses descri bed

by ol San SO Gaenr B A e A P o o'

condi ti ons ipyridine-pydsidhaelobfl -\d]-sydlolatxlarolor t ho- ester of Fornula (V1),

wherein R i i i N . | group
accor ding t & BB olbrp Aty 0t ol s AR Re- s o T

sui t abl e soltuegplo[dicplpyEdingor exanpl e, xylene. Typically, the mixture can
be stirred fs%mérotﬁ[ﬂ@z ByBhidin AR/ ENRA6RS 11E3 Q%ﬂu&%ﬂ%@ﬁl €4-1n reaction
scherme (3), all are defined as’in orrma(l) AIternatlver,
final corrpodﬁ%l%o g]é}iyﬂémﬁo Fornula (1) can be prepared by art known
procedur es |3n(c&alabﬂg>ylrhahylbe’ Qy@theinidingds tHihdal - 5-pl-S-ériflmbaanahyl)et t .

2007, 48, 2 224 ea n of intermedi ate conpound of Fornula (\/)
with car boxé?lzé tg%zogos[g 5] Eﬁ{l—"org’rml a (M1) or acid equivalents such as acid

hal i des of F80¢h1m0a7-(Xfr:hlk))O-tlH-laﬂ@loi-dl)fi’l traclopoopyboeibisl) di 2. fdrigaple{403t3]: The
reactl on ca?,lypi nc‘earrl ed out using a hal ogenating agent such as, for
I C

exanp hIoroacetonltrlle trgﬁheny phosphi he xtur in the presence
\/\02010/ 130428pehtprord(ensiapmotmethiy ok, 2. 4iripsleld: saipyafineslidhi-oag- f or  exanpl e
di chl or oet harnlgeth§1 7 Hrigdoletl-ethhssiper at ure bet ween 100-200 C for 1 to 48 h or

Vari abl s ar Gt - AT R ack P e s bRl W g 5 (v
or 1ndol 1-yl]-cyclohexanol;
8-chloro-3-(cyclopropylmethyl)-7-[2-(3-pyridinylmethyl)-2H-indazol-5-yl]-1,2,4-
triazolo[4,3-a]pyridine;
8-chloro-3-(cyclopropylmethyl)-7-[ 1-(3-pyridinylmethyl)-/ H-indazol-5-yl]-1,2,4-

triazolo[4,3-a]pyridine;

8-chloro-3-(cyclopropylmethyl)-7-(1 H-indol-4-yl)-1,2,4-triazolo[4,3-a]pyridine;
7-(7-chloro-1H-indol-5-yl)-3-(cyclopropylmethyl)-8-(trifluoromethyl)-1,2,4-
triazolo[4,3-a]pyridine;

8-chloro-3-(cyclopropylmethyl)-7-[ 1-(2-pyrimidinyl)- / H-indol-5-y1]-1,2,4-
triazolo[4,3-a]pyridine;

8-chloro-3-(cyclopropylmethyl)-7-[ 1-(2-pyridinyl)-/ H-indol-5-yl]-1,2,4-
triazolo[4,3-a]pyridine;
8-chloro-3-(cyclopropylmethyl)-7-[1-(3-pyridinyl)-/H-indol-5-yl]-1,2,4-
triazolo[4,3-a]pyridine;

8-chloro-3-(ethoxymethyl)-7-[ 1-(2-pyridinyl)-/ H-indol-5-y1]-1,2,4-triazolo[4,3-
a]pyridine;

8-chloro-3-(ethoxymethyl)-7-[ 1-(2-pyrimidinyl)-/ H-indol-5-yl]-1,2,4-triazolo[4,3-
a]pyridine;



ONNRL RL "OH(VII) INO O RICA (M 11) Experinmental procedure 4 Fi nal
conpounds according to Fornmula (I), wherein RL is Het'-Cl alkyl or a 4-

(2, 3, 4, 5-wetahsolne- benzo[ f] [ 1, 4] oxazepi n) net hyl subst i taentr2@s/oproesi ousl y
defined 10 wherein Het' is hereby remoesented as N and bound through the
nitrogen atom hereby naned (I-a), can be prepared by art known procedures
by reaction of internediate conpound of Fornula (IX) under standard Mannich
conditions with internediate compound of Formula (X), wherein NJ is as

def i ned abo\8schldiee3-(Saiipropylmathyb)e7-CHi-indad-Seyl)-1j204-trivaoof 4,3 ejpwridifie;

f or mal dehyde, wit h i t abl | irred
2t o sui tabls IR SRS TP A IERT- B e A iy AT s PR B

al | ows conpltesiode{4BFalppmedineact i on, for exanple 16 h. In reaction schene

e e R

Exper i ment alblpyrsiedyli]2.4-miazelatdsraleyidingnal  conpounds according to
Formula (1) s066@L7L(FRehlofo-iHEtind61 ShyKY3 - (eBioxdmethyl)-1,2,4-triazolo[4,3-

4-(2, 3,4, S-Efiér 1ydr o-benzo[ f] [ 1, 4] oxazepi n) met hyl substituent as

previ ously >wherein Het' is bound through the nitrogen atom hereby

named (|- a) ,3-@gcopmpytmehyRd-Q%-pyrrolef3-biyyriim-5 1 e8-feifluar@ncthylFdi2dd a ( X)
with an inter | ate Formula (XI) under WO 2010/ 130422PCT/ EP2010/ 002908
27 reducti vgﬁgﬂqﬁgtz‘e%ﬁg’%@% itions that are known to those skilled in the

art. This i S$-(cytlepropatreethy)-7-Hatsytlopropylesteyl)-3 Y -pireelei2s-hinyndirfabl-&s are
dof e 55 PRIl s ipmy, be por o ed, for Sl
Such as. 1 orb-Sharert-LEinpomicty g A e BIEEHEdRed 8 1 oY
a]pyridine;
8-chloro-3-(ethoxymethyl)-7-[ 1-(6-methyl-3-pyridinyl)-/ H-indol-5-y1]-1,2,4-
triazolo[4,3-a]pyridine;
8-chloro-3-(cyclopropylmethyl)-7-(7-fluoro- 1 H-indol-5-yl)-1,2,4-triazolo[4,3-
a]pyridine;
8-chloro-3-(ethoxymethyl)-7-(/ H-indol-5-yl)-1,2,4-triazolo[4,3-a]pyridine;
3-(ethoxymethyl)-7-[ 1-(3-pyridinyl)-1 H-indol-5-y1]-8-(trifluoromethyl)-1,2,4-
triazolo[4,3-a]pyridine;
8-chloro-3-(cyclopropylmethyl)-7-[ 7-fluoro-1-(6-methyl-3-pyridinyl)-/ H-indol-5-
yl}-1,2,4-triazolo[4,3-a]pyridine;
3-(ethoxymethyl)-7-[ 1-(6-methyl-3-pyridinyl)- / H-indol-5-y1]-8-(trifluoromethyl)-
1,2,4-triazolo[4,3-a]pyridine;
3-(ethoxymethyl)-7-(1 H-indol-5-yl)-8-(trifluoromethyl)-1,2,4-triazolo[4,3-
a]pyridine;
3-(cyclopropylmethyl)-7-[ 1-(3-pyridinyl)-  H-indol-5-yl]-8-(trifluoromethyl)-1,2,4-
triazolo[4,3-a]pyridine;
3-(cyclopropylmethyl)-8-methyl-7-[1-(6-methyl-3-pyridinyl)- / H-indol-5-y1]-1,2 ,4-
triazolo[4,3-a]pyridine;
3-(cyclopropyimethyl)-7-[ 1-(6-methyl-3-pyridinyl)-/ H-indol-5-yl]-8-
(trifluoromethyl)-1,2,4-triazolo[4,3-a]pyridine;
8-cyclopropyl-3-(cyclopropylmethyl)-7-[ 1-(6-methyl-3-pyridinyl)-/ H-indol-5-yl]-
1,2,4-triazolo[4,3-a]pyridine;
3-(cyclopropylmethyl)-7-[ 7-fluoro-1-(6-methyl-3-pyridinyl)- / H-indol-5-yl]-8-
(trifluoromethyl)-1,2,4-triazolo[4,3-a]pyridine;
8-chloro-7-[1-(cyclobutylmethyl)- H-pyrrolo[2,3-b]pyridin-5-yl]-3-



Stypically at roomtenperature, for a suitable period of tinme that allows
the conpletion of the reaction. 10The transformati ons of different
functi onavogoouiss42pr esent in the final conpounds, into eCh@p2dmncion®nal
groups according to Fornula (1), can Me performed by synthesis nethods well
known by the person skilled in the art. For exanple, conpounds of Fornmnula
(I') that contain carbamate function in their structure, could be hydrol ysed
followi ng art known procedures for a person skilled in the art to give

Fi nal 15 corpylomgspyinefion ) lRa-(razolophs-aipyridinegan am no B. Preparati on of the

LQE;ﬁ Ging 1%&"5&‘2%3?“’52%1‘ 1}8@?%?@5@&@133@95%@%&Eﬁ%ﬁ%ﬁ&%ﬁ@ﬁ%‘“i”ﬁs
anal ogy to t $18Z0 alpysdinieh | O g. em, 1966, 31, 251, or J.
Heterocycl . £BaAR0-3-tQR lrzpylﬁagﬁl?«l),ﬁgg.tﬁayﬁaiﬁﬂ)qw.bm%@%ﬁﬁmmpnds of

Formul a (V) under. suitable “condi'tiio I h"the” presence of a suitable

ort ho- est er lodHtBa%0l0(4.3-&lpyrdierein Ris a suitable group like for exanple
met hyl , aCCCU—diIBﬂ)J-@cYcﬁﬁﬁ&ﬂﬂﬁeﬂ?f 1-(BHluorbhe pyediayl) NH-arldl-5eylpay2rd-ed out
in a suitable sgl \Ae3nt sug.h as, tor 25 exanmple, xylene. Typically, the

m xture can BEEURPAARYRANCT (o 48 h at a tenperature between 100-200 C. In
reacti on sche@yclofiopythéthyl7-db(desyratimyljéHiindol- &y1]i 8 (tHOpononzetiiyl)-1,2,4-

Al ternativel imal nds according to Forrmula (1V) can be prepared by
art known prt}é%zeogﬂrazgsalﬁﬁﬁgﬁé ogy to the synthesis described in Tetrahedron

Lett., 2007,8-ddorosdgpchopaepyhpewhict-{ bt-pyridinyRr/dEindat-6-8bhgdund of For nul a
(V) with cart{qmgl,:[ugg_g]?,yggingp of Formula (VII) or acid equival ent such as
acid halides aof Fo (V1) t final conpound f Formula (1V).
The react i orb-BHprDE EslonteRy DDy s’ﬁb{;‘?‘gﬁﬁ%"aEEIWQ)(‘%@Y&QE‘}[?:%WBWI For
exanpl e tri olij-bRgagrLeld[4,3a]@ridingdghenyl phosphi ne m xture in the WO

2010/ 130422RCT/ EP2010{ 0 8 presence of,. a,syi.t.abl lbvent such as for
exanpl e, di c3t31c3588{%§{rl%8§§13%r' 'ﬁ‘a@a e@‘YFeWﬁEF%{’ty{?f}e#{%‘é OJ\/':Séﬂ?'J?OO- 200 Cfor 1 to
48 hours or (trifiwrometbyviad;4-tiiazade(dak-alppridioe; 20 nmin. In reacti on schene (6),

al | variabl %cmsﬁ-ﬂ%ygﬁgﬁ?gmyﬁw-wkﬁy{ﬁ% 1-aERARkyL FGRESEs G- FEaCl OF) 3

(V1) Exper.I nent al ! e € conpounds®according to
Formul a (V) tEaplefd.3nrlepEdide: by reacting an internediate conpound of Fornul a

(XIT) with rgyehas-necyatspessiilmethyl)-7-FRaubRA (D psedian- IHindod SHERLR{4oN t hat
is performed.in ‘?[é:}u' t abl.e reaction-inert solvent, such as, for exanple,
et hanol or %PT'—Z% -2PKRYREI conditions such as, for exanple, heating the

reacti on m 3-(etloxfyorctigt)pdqniathyt7-1I6(Hb-methytld rpymidoryd)rdiendolragli] €t 2,60 f or 20
mn or cl ass[hgzadl%[ggg%]ﬁ;ghgiggati ng at 90 C for 16 h. In reaction schene (7),
eftne

all variabl es ar as in Formula (1) and halo is chloro, brono or

i 0do. 15Readtiloteyslonmmyimethyyi8o(tidweromepeir hadrmazglpbtalpyadm- TR bfmedi at e
conpounds  ofgjisRirsUL@-dyfinhiiSRP2Ra LbeRXEAnLY reacting an 20 intermediate

i : !
Feaction scHetechiep:>-hpclapamime el Ladarrdied Selmdis T (1 1)
and hal o i s (2¥lysintidinbl)aIfb 1@-bémdgazine;
7-[8-chloro-3-(cyclopropylmethyl)-1,2,4-triazolo[4,3-a]pyridin-7-yl]-3,4-dihydro-4-
(2-pyridinyl)- 2H-1,4-benzoxazine;
7-[8-chloro-3-(ethoxymethyl)-1,2,4-triazolo[4,3-a]pyridin-7-yl]-3,4-dihydro-4-(2-
pyridinyl)-2H-1,4-benzoxazine;
7-[8-chloro-3-(ethoxymethyl)-1,2,4-triazolo[4,3-a]pyridin-7-yl]-3,4-dihydro-4-(2-
pyrimidinyl)-2H-1,4-benzoxazine;
7-[8-chloro-3-(cyclopropylmethyl)-1,2,4-triazolo[4,3-a]pyridin-7-yl]-3,4-dihydro-4-
(3-pyridinyl)-2H-1,4-benzoxazine;
7-[3-(cyclopropylmethyl)-8-(trifluoromethyl)-1,2,4-triazolo[4,3-a]pyridin-7-yl]-3,4-
dihydro-4-(3-pyridinyl)-2H-1,4-benzoxazine;
7-[3-(cyclopropylmethyl)-8-(trifluoromethyl)-1,2,4-triazolo[4,3-a]pyridin-7-yl]-3,4-
dihydro-4-(6-methyl-3-pyridinyl)-2H-1,4-benzoxazine;



WO 2010/ 130422PCT/ EP2010/ 002908 29 (XI1'1) Experimental procedure 9

51 nternedi at e conpounds according to Fornula (I X) can be prepared by art
known prowedureesedy anal ogy to the synt heses descri bed ipaT&pP26090296hem |,
1966, 31, 251, or | Heterocycl. Chem22 1970, 7, 1019, by cyclization of

i nt ernedi ate conmpound of Fornula (V) under suitable conditions in the
presence of a suitable ortho-ester of formula (VI), such as for exanple
met hyl ort hof ormate wherein RL is Hand Ris 10 nethyl, according to
reaction scwe[rsectﬂ&b 3-(dielopedliinethyDar?2, b&nﬁﬂﬂds[Meiia](pyﬁdilﬁéayl]cﬁA-idm)ﬂrcsui table

sol vent suc yl.ene. ically, the mxture can be stirred
for 1 to 48 n&étth%}g'{'g @n’g{)_?%ﬁ(“ %’ﬁaz{ 0-200 C. In reaction schene (9),

al |l vari abl &s[ 3a¢cgcldp1fqp5!hdeth§sl)-|8|°(tﬂ¥ﬂlucrrumath(yl)}1 2 Retaiazoloft, Salpomding7-yl]-3,4-

Experi ment aldb gd(lé Iﬁ"‘ljdg}?'l -2H-1 ﬁntb ﬁi&%lﬁée conpounds of Fornmula (XI) can

be prepared reac nter rre Iate conEound of Fornmula (IX) under
standard Vil7s cwlopmakmtbﬂét&(mﬂwﬁ@ﬁthw 2 4eteiazele[4.3-alpyadanpivl:-3.HvE and

D e cal R D o Forasui tabl e
period of t|%ér@ﬁﬁ??rﬁpymhﬂfﬁa“g&%?@?&%mﬁ&4 t’ﬁ%zoﬁj%[z ‘ﬁB?ﬁ”g‘&g Y94t exanple 1
h. In react :293]45&6&@&&-6}:1120@1][1 Aekagplnesat e defined as i nI Formula (1). b
Experi nent a cedur t gia nu can be
pr epar ed foII ﬂg“’é’r‘fﬁ"?ﬁﬁ%%?"%r lgéfur eisﬁ 50‘@03}50% |{51?1 (fromr?ﬁ'é/r)rre%ﬁéte

conpound of tﬁmorhq[néi -¢)dyMiinen t he presence of a hal ogenati ng agent such as
for exanpl e phosphorus (V) oxychloride (POC13) in a suitable solvent such

as for exanple, dichloroethane, stirred under mcrowave irradiation, for a
sui tabl e petiddhe gerepispmerisdormy, peidaddition saltsandisobratestthemset. r eact i on, as 10
for exanple, 5 min at a tenperature between 140-200 C. In reaction schene

o ) odo. | ReBenGHbodiEEE pompowr Lyt HomRa R selebie T Bucrpip €8 ° O™
Al ternati veItgans-|4F[1Se[BFteyhlapIepyknmhydhﬂs(trdlqumnaﬂwb 12,8 trigzdo S -plF epar ed
f ol | owi ng ar Ql%\_/»ﬁxﬁr,?yﬁ% lﬁxgcqylfé%@“ on of internediate conpound of

Forrrula( eriod of tinme that allows the
conpl eti on @Fc}ﬂ@r@ ?bé%relnlpmlHagdqﬂo? yg)@&(ﬁﬁpbpmpﬁlla@hal)tle%ﬁéﬁ%ﬁolf?[é 3bdt ween
140- 200 C. Ip@,nag@ctl on schenme 20(12), all variables are defined as in

Formula (1) Sa&qoroﬂ—?cycfopgggy met’hyBr? FD(3-;r>yrl1£%%)5 Ct | 109 ﬁcpsm& 12
triazolo[4,3-a]pyridine;
8-chloro-3-(cyclopropylmethyl)-7-[ 1-(cyclopropylmethyl)-/H-pyrrolo[2,3-
b]pyridin-5-y1]-1,2,4-triazolo[4,3-a]pyridine; and
7-[8-chloro-3-(cyclopropylmethyl)-1,2,4-triazolo[4,3-a]pyridin-7-yl]-3,4-dihydro-4-
(2-pyrimidinyl)-2H-1,4-benzoxazine;
and the stereoisomeric forms, acid addition salts and solvates thereof.

For therapeutic use, salts of the compounds of formula (I) are those wherein the
counterion is pharmaceutically acceptable. However, salts of acids and bases which are
non-pharmaceutically acceptable may also find use, for example, in the preparation or
purification of a pharmaceutically acceptable compound. All salts, whether

10  pharmaceutically acceptable or not, are included within the ambit of the present

invention.

The pharmaceutically acceptable acid and base addition salts as mentioned
hereinabove or hereinafter are meant to comprise the therapeutically active non-toxic
acid and base addition salt forms which the compounds of Formula (I) are able to form.

15 The pharmaceutically acceptable acid addition salts can conveniently be obtained by



Experinmental procedure 13 25Internedi ate conpounds according to Fornul a
(XI'V) can be prepared by art known procedures by reaction of internediate
conmpound wb 2bavizdza (XVI) with acid WO 2010/ 130422PCT/ pE23PR41008208 31
hal i des of Forrmula (VII1). The reactimn can be carried out using an

I nert-sol vent such as for exanple, DCMin the presence of a base such as
for exanple, TEA, for exanple at roomtenperature for a suitable period of
time that allows conpletion of the reaction, for exanple 20 mn. In
reaction saeatirg thtdhse fiir wiali 5wdhl appropratedeid. Pgpremiateadids canhrise] for
5Reaction Sch 13 si? R12C (] (X B cedure 14
| nt er medi at% éa@gfar?pglts?rrﬁ?glca%% or di lrg];as FI% rg%%l%%ééas( %ﬂ%@agéﬁé;?@ ar %tﬁaﬁlglgart 10
known pr ocedids swfuic, nigtic, tphosphoiriciand ehenlikti avids; cvongenisdsidssudtoasaiira ( XvI 1)
with acid Ldgs.,of: . F : L QF ; o | Qut usin

a inert-soFSéh_Eéﬁ%ﬁcﬁ§??%#ﬁéﬁgg%#géﬁ%gﬁfﬁﬁ?% prégggggﬁgfagéggggeguch asg
for exafpl analqEg, suegipicdi arpitancdtois aeid), malgiefumane, malic, fartagics 6iBle peri od of
time that ahdiRaes@lfsnd, @itadBsulontid)BedRAculfBhic, hIsluenailbic A chmic] n reaction
schenme (14),..all variabl es are defin qi(in. E;nulaﬁé#%.%S nd halo is
chi'oro, br GHESHE: F-aminosaicuiS; Bpmelsahelike atidsek gRysisaly st 3B rmtma b

201 nt er nedicahecrtedydrtatdaeronidr ah apropridtobase linto(the/freg basarfolme pr epar ed by
reacting an intermnmedi ate conpound of Fornmula (XI11) w th hydrazi ne

according to r?%%ic‘aﬂ}p%ﬁﬂ Kotthla @#&%h@g%%ﬁﬁc #ﬁt&%&%@%i n a
sui tabl e reaction-inert solvent, such as, r_exanple, ethanol, THF or
1, 4- di dRanesonyrited intedheinnon-tnxde mekh or amug additionsalt dampdyetreatagnt Wigh t he

reaction MaghldpRafeQrga@ il Mofdanikhhsts, WHPRIpriatchRUBMEfoiis'cbAphiad,ifen for 30
mn or classic hefmal .heat

R2 is as déFPMBY i PPURMRIFE S@it?,qaﬁéikglgﬁeﬁ rasthlRais MRS e RE B RBact | on
Schenme 15 so¥ity pdssivfidmapebiunk Al A0 d3Re like, salts with organic bases, €.g.
primary, secondary and tertiary aliphatic and aromatic amines such as methylamine,
15 ethylamine, propylamine, isopropylamine, the four butylamine isomers,
dimethylamine, diethylamine, diethanolamine, dipropylamine, diisopropylamine, di-n-
butylamine, pyrrolidine, piperidine, morpholine, trimethylamine, triethylamine,
tripropylamine, quinuclidine, pyridine, quinoline and isoquinoline; the benzathine,
N-methyl-D-glucamine, hydrabamine salts, and salts with amino acids such as, for
20  example, arginine, lysine and the like. Conversely the salt form can be converted by

treatment with acid into the free acid form.

The term solvate comprises the solvent addition forms as well as the salts
thereof, which the compounds of formula (I) are able to form. Examples of such
solvent addition forms are e.g. hydrates, alcoholates and the like.

25 In the framework of this application, an element, in particular when mentioned in
relation to a compound according to Formula (I), comprises all isotopes and isotopic
mixtures of this element, either naturally occurring or synthetically produced, either
with natural abundance or in an isotopically enriched form. Radiolabelled compounds
of Formula (I) may comprise a radioactive isotope selected from the group of ’H, ''c,

30 18p, 1227 1231 1251 Bl 75g. 76gr 7By and ¥’Br. Preferably, the radioactive isotope is

selected from the group of °H, ''C and 18,



(XITT)(XVi1) Experimental procedure 16 |Internedi ate conpounds according to
Formula (XVlI) can be prepared by 5 reacting an internedi ate conpound of

For mul a (WWl2bioy13wmizeh hydrazi ne according to reacti on sclremErdiélpo298s
reaction that is perforned in a suitalsl e reaction-inert solvent, such as,
for exanple, ethanol, THF or 1, 4-di oxane under thermal conditions such as,
for exanple, heating the reaction mxture for exanple at 160 C under

m crowave irradiation for 30 mnutes or classical thermal heating at 70 C
for 16 h. IRrepswationon 10 scherre (16) R2 is as defi ned in Formula (1) and
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condi t i16ns reaction @scurs sterespempliallyheat i ng t he react ion mxture for exanple
at 160 C under microwave irradiation for 45 mn. In reaction schene (18),

halo is chloro, bronb or iodo. 10Reaction Schene 18 0 O halo
A. Preparation of the final compounds

Experimental procedure 1

Final compounds according to Formula (I), can be prepared by reacting an

20  intermediate compound of Formula (II) with a compound of Formula (III) according to

reaction scheme (1), a reaction that is performed in a suitable reaction-inert solvent,

such as, for example, 1,4-dioxane or mixtures of inert solvents such as, for example,

1,4-dioxane/DMF, in the presence of a suitable base, such as, for example, aqueous

NaHCO; or NayCOs, a Pd-complex catalyst such as, for example, Pd(PPhs)4 under

25  thermal conditions such as, for example, heating the reaction mixture at 150 °C under

microwave irradiation, for example for 10 min. In reaction scheme (1), all variables are

as defined in Formula (I) and halo is chloro, bromo or iodo. R!" and R"™ may be

hydrogen or alkyl, or may be taken together to form for example a bivalent radical of
formula -CH,CH,-, -CH,CH,CHj,-, or -C(CH3),C(CH3).-.

30 Reaction Scheme 1
(|)R11

j/\; >\R1 m

(m C\/

halo




FE um halohalo (XI11-b)(XI1l1-a) Experinmental procedure 19 Internediate
conpounds of Formula (XI11) wherein R2 is iodine, hereby naned 15 (XIIl1-b),
can be prwpaoediziez2reacti ng an i nternedi ate conpound of pEemPRd@/0026bK) W th
a strong base such as, for exanple, msbutyllithium and further treatnent
wi th an iodinating agent such as, for exanple, iodine. This reaction is
performed in a suitable reaction-inert solvent such as, for exanple, THF at
a tenperature of for exanple, -78 C for a period of tine that allows the
conpl etion of the reaction such as for exanple 2 20 h. In reaction schene
(19), halo I ono or iodo. Reaction Schene 19 hal ohal o

(XEX) (XI11 - %n&] ek rgzrocedure 20 25l nternedi ates of Fornmula (I11)
can be prepar ed Hiyalamompenodmagsouiirgitor Bgminla (ean begrepared fellowing iadtkaown
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Addi ti onal | (I 1) can be prepared by art known 5
procedur es I%?’ahg gﬁﬂ%&ﬁwg%% ange and subsequent reaction with an

appr opdPat e‘\ltmsmttwe uficad tempeundsepfrdivirankes (Df caobeupeepared) by Theatingy e of
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reaction is foll owed by subsequent I’e?Ct n vm&h an appropriate boron
source such as, for exanphe tri n&%@&%y%g&é‘?%—l n reaction schene (20), all
vari abl es are deflned as N mula (1), R' and R12 may be hwirmgen or

al kyl, or may be takenWogef her to formfor exanple a bigsal ent Leal  of

forrrul a - CH2CHz-, -, -C(CH3) 2C(CH3) 2-, and a suitable
15 hal ogen such as, r exanpl e, —bﬁeﬁce.—Reae—H—e-n Sche
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Experimental procedure 3

15

Final compounds according to Formula (I) can be prepared by art known

procedures in analogy to the syntheses described in J. Org. Chem., 1966, 31, 251, or J.

20  Heterocycl. Chem., 1970, 7, 1019, by cyclization of intermediate compounds of

Formula (V) under suitable conditions in the presence of a suitable ortho-ester of

Formula (VI), wherein R is a suitable substituent like, for example, a methyl group

according to reaction scheme (3). The reaction can be carried out in a suitable solvent

such as, for example, xylene. Typically, the mixture can be stirred for 1 to 48 h at a

25  temperature between 100-200 °C. In reaction scheme (3), all variables are defined as in
Formula (I).

Alternatively, final compounds according to Formula (I) can be prepared by art known

procedures in analogy to the synthesis described in Tetrahedron Lett., 2007, 48, 2237-

2240 by reaction of intermediate compound of Formula (V) with carboxylic acids of

30 Formula (VII) or acid equivalents such as acid halides of Formula (VIII) to afford final

compounds of Formula (I). The reaction can be carried out using a halogenating agent

such as, for example, a trichloroacetonitrile-triphenylphosphine mixture in the presence



B/ Dw Experinmental procedure 21 CADI,-- 20 Internedi ates of Fornmul a
(XX) wherein-- fornms a radical selected from(a), (b), (c), (d) or (e) and
wher ei n RBoi2810a30422f i ned in Formula (1) but other than lrg@mepgen/00ives eby
nanmed (XXI) or (XXI'l1), can be prepared follow ng art known procedures by
reacting an internediate of Fornula (XXl-a) or ()OCll-a) wherein R3 is

hydr ogen, with an internedi ate conpound of Forrmula (XXIl11) under al kyl ati on
conditions, for 25 exanple, in the presence of a base such as, for exanple,
K2CO3 or Nafflsuitable sulvérmistich ascfac example deohtorectharen stisert it aatempemture batwsies,

DMF. The r @Rk rri Wg@r I '&X"ﬂ%— j i abi

sui tabl e tggg'tgro gt S§?1?§8$§§r|“§gfgﬁf° S ormgalggl ta r'?é)' %@?%%&gﬁ&% ?('Irlrlgﬁlte hat
al | ows t he (Rpeddivariades are defined asdotRosmula|(D). r eact i on schene (21), all

variabl es are defined as in For mul @edclidn Sienes3 @ suitabl e | eaving group for
al kyl ati on 30 reactions such as fqﬁ-@(amél qvi hal o, tosyl and nesyl, and

hal o may be chl oro, brono or iodo.c>r WO 2010/ 130422PCT/ EP2010/ 002908 35
Experimental procedure 2235 Intermeqyates of Forrmula (XXI) wgenein n is
zero, hereby nane (XXHN3) &nd (XXI1) ere halo is bro r ibd()&ﬁp be
prepared foll ow ngrart Known pr oceRyf ey Mlhcting an in nmedi at e of

Formula (XXI'V) or ( th a suitable bhal ogepating a S reaction

is shown in reac chene (22). The reaction can Acar out with
hal ogenat i ng /Agént s such as N-brosmsugci ni mi de, N—i@s inimde, at 10
t enper at ures \r an fromroomtenperfture to reflu enperatur@, in a
reaction-inert—sol venttVbuch as DMFg, CHadlig or AcOH. Typically, the

. : . .
reacti of mixture can be stirred for 15 minutes to 48 h at a t enperature
between 0-100 C. In reaction schene (22), all variables are defined as in
Formul a (1 )px3BSmRRdaPpide¥dde4chl oro, bromo or iodo. Reaction Scheme 22

7---) CA/4™N halo ) )
) Final compounds according to Formula (I), wherein R! is Het'-C alkyl or a 4-

(2,3,4,5-tetrahydro-benzo[f][1,4]oxazepin)methyl substituent as previously defined

A
10  wherein Het' is hereby represented as N/ and bound through the nitrogen atom,
hereby named (I-a), can be prepared by art known procedures by reaction of

intermediate compound of Formula (IX) under standard Mannich conditions with

intermediate compound of Formula (X), wherein N A is as defined above. The
reaction can be carried out in the presence of formaldehyde with a suitable solvent such
15 as for example, AcOH stirred at a suitable temperature, for example 80 °C, for a period
of time that allows completion of the reaction, for example 16 h. In reaction scheme
(4), all variables are defined as in Formula (I).
Reaction Scheme 4

A A
N"‘{> HO N-N O

R2 / \ % R2 I N>\/
A/=\ | = _— A/: | =
C‘D_V\?) (%) bevd (-a)

20
Experimental procedure 5

Alternatively final compounds according to Formula (I) wherein R! is Het!-C alkyl or a
4-(2,3,4,5-tetrahydro-benzo[f][1,4]Joxazepin)methyl substituent as previously defined
wherein Het' is bound through the nitrogen atom, hereby named (I-a), can be prepared

25 by reacting an intermediate of Formula (X) with an intermediate of Formula (XI) under



\' RB3 (XXIV) \ R3 (XXI-h) WO 2010/ 130422PCT/ EP2010/ 002908 36 Experi nenta
procedure 23 Internmedi ates of Formula (XXIV) or (XXV) wherein R3 is
as defi nesloi2mAgosml a (1) but other than hydrogen, can lperprepanedody art
known procedures by reacting an interarediate of Formula (XCIV) or (XXV)
wherein R3 is hydrogen, hereby 5 naned (XCIV-a) or (XXV-a), with an

I nt ermedi ate conpound of Formula (XXIlI1) under al kyl ation conditions, as
illustrated in reaction scheme (23). In reaction schene (23), all variables
are defi nededgtive aﬁﬁhmdnacéﬂc)morlsGtHas are knowabtoethosaskiligdginothye 4rer This is

| kyl
or oo o 1 NS Bhor A ARERe 18) SnatdiE Xt yallBN afMerliRl ds TR BB Ip! O
(XXI'V) or (Tkxvgackior mexiyrbeRserfasmed Hipd ewanpple, inghi presgrdes dxagetoxy boyohydméiﬁeby
named (XXl Y5 Bkuitdb1é u&).me&%w%ﬁ afcﬁraé%iﬂe%ﬁétnéﬂom ﬁﬁ@s@daﬁséame

reacting an Internmedi ate of Formula (XX V-c) gxxv’c haswiable

or ganon®t altynieally Wpor@demeer%e,hfoaé Su?%ble@ilaﬂ‘bpé nﬁQ‘%‘l—ﬂ“’V@rt REPMPIGHIBr ei n
Hal is a hafkaeackidns reaction |s shown in reaction schenme (24). The
reaction can be 20 carried out i an.. .dnert solvent such as, for exanple,
THF, diethyl ether or 1,4-di oxane. °?he nixture can be stirred
froml to 48 h at a terrperature bet wegny 0- 100 C. In reaction s (24),
all variables are defl s ®n For ntN 1), halo may beNch| or v or _/brono
and R9 is Cl_3al kyRAQr >7'c<¢c| oal kyl . . WD 2010/ 130422P 10/002908 37
5 Experinmental procedjire|25 H nter nedi ¥ es of Fornul a and (XXI1)

wherein R3 is 4- cycl ohexan=TI-yT, hereby n -c) and (XXI'l-c),
can be prepar r’>eact| Ngx@n i ntermedi ate of @ulé (XXl - d) [a) (XXI'l -d)
itions that are known to th

under reduct i Willed in the art. The
reaction is iIIustrated I n reaction schenme (25). The reaction can be 10
carried out in the presence of a reducing agent such as for exanple, sodium

bor ohydpi de in aysui }ﬁ@oﬁnﬁﬁdn\éeﬁ% ‘?g%fke?sﬁmfc{%n Xgﬂ%b? f'% lf'aﬂf)lthe Tﬁﬁal

reacti on nmay be per orne era
t enper at ur eompounds, ie otist ’énp@cmaiczr@fpsmmdmﬁao Farmehag Dt ean b,fmqnyémp@ Byof

the reacti %%théé? rlﬁa%asonvap H&BBn( 8y) the@bbrs¥AT AN ESn 2he Sl IF3E dex@tnplé]
Forrmula (1) %ao may be chloro, "brond or iodo,
compounds of Formula (I) that contain carbamate function in their structure, could be

hydrolysed following art known procedures for a person skilled in the art to give Final

15  compounds of Formula (I) containing an amino

B. Preparation of the intermediate compounds

Experimental procedure 6

Intermediate compounds according to Formula (IV) can be prepared by art

20  known procedures in analogy to the syntheses described in J. Org. Chem., 1966, 31,
251, or J. Heterocycl. Chem., 1970, 7, 1019, by reaction of intermediate compounds of
Formula (V) under suitable conditions in the presence of a suitable ortho-ester of
Formula (VI) wherein R is a suitable group like for example methyl, according to
reaction scheme (6). The reaction can be carried out in a suitable solvent such as, for

25  example, xylene. Typically, the mixture can be stirred for 1 to 48 h at a temperature
between 100-200 °C. In reaction scheme (6), all variables are defined as in Formula (I).
Alternatively, final compounds according to Formula (IV) can be prepared by art
known procedures in analogy to the synthesis described in Tetrahedron Lett., 2007, 48,
2237-2240 by reaction of intermediate compound of Formula (V) with carboxylic acids

30  of Formula (VII) or acid equivalent such as acid halides of Formula (VIII) to afford
final compounds of Formula (IV). The reaction can be carried out using a halogenating

agent such as for example trichloroacetonitrile-triphenylphosphine mixture in the
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S5Internedi ates of Fornmula (XXI) and (XXI|) wherein R3 is
4- 0x0- cyowohewanedk2 yl, hereby named (XXl -d) and (XXl |- @¢r1/Epasoeps epar ed
by subjecting an acetal internediate f Forrmula (XXI-e) or (XXIl-e) to
sui tabl e deprotection conditions for the carbonyl function known to those
skilled in the art. This reaction is illustrated in reaction schene (26).
The reaction can be perforned in the presence of an acid such as, 10 for
exanpl e, p-plrcslenmefw fsnitattle agdlventi such awiforalckampleaaticldorosthane rtinsdcét as,
for exanpl 36 o

femBESHON Gerw LT 16636h ek RN G hihder %cfo%% Sttaqef (geﬁ)gor R

m cr owave |rr erature,

sui tabl e p@lolfmli bf rea¢tian scheme §6) @H\/S’amﬂ?éesc?éﬁﬁﬁféqucﬁﬁ lbfoflh@yr@actl on.

reaction scheme (26), all variabl gg.Rfisn I6fidntegl as in Formula (1) and hal o
may be chloro, brono or iodo. Emmmcedure 27 5Internedi ates of
Formula (XXI) or (XXII) whereinis a radl *cal 'of formula (a), (b), (c) (d) or
(e) and R3 is and each r and & i i sgas defined in Fornula (1), hereby
nanmed (XXI-c) or x?!b"z can be .- ., prepared by reacting QD _R1

i nternedi ate of Forrru?la (XXI') wheger Mo s eviyadi cal of 10 flWnulfa (a), (b),
(c) (d) or (e) affd H, hereby named (XXI.f) or (XXR2{) Aithoan

i nt ernedi ate of la| R3-LG (XXI11) wherein R3 is as def |nec!"l
her ei nbef or Y med (XXI1}r-a) according to rea me (27). The
reaction c@e\bc ri ecl out under agﬁzl ation condifTths fhat are known to
those skilledinWhe at¥) such as, ﬁang\b in the Dvesence of(Mase such
as, for3Sexanple, potassium hydroxiRae |?e1 sui t abt® reaction sol vent such
as, for exanple, dinethylsul phoxide. The reaction may be perforned at a
suitable t er.at ur tcplclly at 60 C, for a suitable period of tine that
al | ows the%ﬁ%m reaction. In reaction schene (27), all

vari abl es are ddhtermeeliate dompeondudczofding to K rimula (Eucanalis Hepmdlbuge@tmgp f or
al kyl ation ro,
brono or agL%l&r&%dlf%rlﬁﬁéggmz BgﬁOEPE%)alg}ﬁ(%Zﬂggxg%ﬁg&egﬁc%drﬁ%ltbgﬁégggur e
28 , Ctl., hfnes (3. EReetiopthatigmetio itk lecienction e spi@ne S8R, 8T ml a
(d), hereb)éxm deﬂMl‘&) THF&Ihd'@ﬁth?@Bﬁé(ﬁﬂxtmhsrﬁaEtab Nbr akambld) Bedifighpghenol

d t f . I | | | abl di th
nder "l Ky et eaarcPbrsamElsc T Hhu e e frafain D PR on
in the prestssiealohemndldreatisg ah 9aSCr for 1éxianinl rad@Chemea(73,ualt sdiables are
reaction-i ngghe SR N FUmIRTD A hadPls HIREIHrEmoNiodo.

15 Reaction Scheme 7

Experimental procedure 8

Intermediate compounds of Formula (XII) can be prepared by reacting an
20  intermediate compound of Formula (XIII) with a compound of Formula (III) according
to reaction scheme (8). All variables are defined as in Formula (I) and (III) and halo is

chloro, bromo or iodo.



10 The reaction may be carried out under mcrowave irradiation at a

suitable tenperature, typically 180 C, for a suitable period of tine that

al | ows t hwocormpizet2oon of the reaction. In reaction schemeT(E28)10/08d908

vari ables are defined as in Fornmula (299 and halo may be chloro, brono or

i odo. Reaction Schene 28 Experimental procedure 29 Internediates of

Formula (XXVI) can be prepared by reacting an internediate of Formul a

(XXVIl) with an N hal osucci ni mi de such as N-chloro- (NCS), N brono- 20

(NBS) or N-iodosuccinimde (NI'S) aReastidn Sghdnee 8 eacti on schenme (29). This

reaction can be performed in a suitabl eC|>R1eacti on-inert solvent such as, for
i ed out at

exanpl e, DMF, DCM or AcOH The rea¢gts rB\ta:gi cally can be car
roomtenperature for 1 to 24 h. 2&0/ p422PCT/ EP2010/ 908 41 In
reacti on scheme (29), alhelovari @ﬁwe defjped as in (1) and halo
may be chloro, bromeor fodo. ReaCtion Schelre 29 HOHO N-fhal gsucci ni mide\/
W, ... WHNHN \\ R3R3 (Jxxvitb i rmedi at es of
Formul a (XXVI 1) wher ei i's, hereby named (XXVI1-a be prepared by
reacting an i nter®fl ate of Formul a (XVI11) wheraln RBW s H, pligr eby naned
(XXVI1-b) with a cyclic I8Hone derivative of Formula (XXVI11) 10 under
reductive am nation conditions that are known to those skilled in the art.
This is illustrated,in reaction schene (30). The reaction may be perforned,
for exanpl ﬁﬂﬁﬂmﬁﬂ@—%ﬁé&ﬁﬂ@g of sodiumtriacet oxyborohydride in a suitable
reacti of-inert dnfevraadiattucdmpsunds ciccandingptoe Fohila (@X) @as Wet pdepared dac tatton

t enper at ur tvpically at ro t ra for..a sui | e ri fopime
that all ovvs%hf) Wé p(:r%(r:r%ilu}e[ 5 18nmgﬁ)@pﬁ§r¥ﬁ§§¥rﬁtﬁ%s%_s dle%é’nrbggé i‘é)gﬁ C e%ﬁ"?&? 3’0)?},’ al |
vari abl es 2bé, owf. iladrogzrcli Ghény, HTQ 7, 11019,dicklizatiensoliatdrmediatencompound

exper i ment alr REAGBIA ) Culddef kuitable conditions in the presence of a suitable ortho-ester of

formula (VI), such as for example methylorthoformate wherein R! is H and R is

10  methyl, according to reaction scheme (9). The reaction can be carried out neat or in a
suitable solvent such as, for example, xylene. Typically, the mixture can be stirred for 1
to 48 h at a temperature between 100-200 °C. In reaction scheme (9), all variables are
defined as in Formula (I).

Reaction Scheme 9

H-C(OMe),
(Vi-a)

A
D—
15 C w v) (IX)

Experimental procedure 10

Intermediate compounds of Formula (XI) can be prepared by reacting an
intermediate compound of Formula (IX) under standard Vilsmeier-Haack reaction
conditions such as, for example, DMF and phosphorus (V) oxychloride (POCl;) from

20 room temperature to 140 °C under classical thermal heating or under microwave
irradiation, for a suitable period of time that allows the completion of the reaction, as

for example 1 h. In reaction scheme (10), all variables are defined as in Formula (I).



Reaction Schene 30 (XXVII-b) 20Internediates of Formula, (VI), (VIl),
(M), (XX), (XXIl-a), (XXI11), (XXIll- a) (XXVI1-b) and (XXVI11) are
comer ci avbyoaydod2abl e or can be prepared according to eemu®béioerdhs reati on
procedures generally known to those sdilled in the art. Pharnmacol ogy 25The
conpounds provided in this invention are positive allosteric nodul ators
(PAMs) of netabotropic glutamate receptors, in particular they are positive
allosteric WD 2010/ 130422PCT/ EP2010/ 002908 42 nodul ators of m3 uR2. The
compounds of the present inventioRedetionBchepeadr to bind to the glutamate
recognition site, the ortheseric ligand site, but i nsteadt—trgni%?al | osteric

site within the sevep,tra Srr?m)ran regi gn Qf the re e presence
nGuEE_%he_cmmounds 0

of glutamate or an agoni
increase the 5 mdu |sp/o se. The conpounds provi in this ithvent i on
are expected to rake theiT effect at nmd uR2 by wi Aue eir ability to
i ncrease the relsponseyof su&h receptors to gl utamtp- Ri)ﬂggoni st s,
enhanci ng t he rg;z(onse of the'receptor As d herel n, term
"treatnment” is intended to refer to all processes, wherein there may be a

slow ng, interrupti iocld & ing, or stopping of the progression 10of a
di sease, b LS 2 rily indicate a total elimination of all
synpt ons. Hetecaeditteecompemads of Rummtla ¢H) cad he psepacedafotlompagiad kaowor di ng

to th f.
ot e Jer S alenliat B Bekiaion! 1S ShBLERE SORRELFY SOFTRALPLRY a0 pltnee
thereof, fofa genatingheghing Swanas, forﬁéamﬂemhpsmr@ﬁ S0 ¢eichloside(BOCOk) iyge of

a conpound safaAE dighrk Osdche af efder etmﬂpie thdmwraetﬁtae §th-?ed5 ttﬁa&ouﬁiefmztdve
forms thereof and the pharnmaceut

4) }31 E’t abt‘\_le aci e addi ti on
salts and tiadiatign, fpa spiahle geriog,p Hmﬁtf @‘ﬁt g Pmp asq %ﬁeaata%raa. ng
to thel10nvest &amplers hh@aﬂamuﬁp@hweebatveau 1%0l200nENIn reaction Schempr(¢srail

invention alsg.relate 0 ordi ng,to .the gene aI Fornmula (1),
the stereoi %%@Fﬁ %redefﬂ%(P?Snl };anr@ ?"ﬁlch E%Sﬁ”%éé%u‘t“’%‘& 'yo%%cept abl e acid
20 or base addition salts and the&mﬂmr_tﬁl_mlg_dlieof or a pharnmaceuti cal

conposition accordiRg to the_jnvention for use in the tre t'h'ent or
prevention of, i ticular r e@t t of, a conditi /a,}mmal
i ncl udi ng a humarg S pe@k“eﬁ [V ETTTOT—of~“Wwhi chji sNaf f ect ed or

facilitated by the neuronogul af oryHeffect of allosteri ul ators of

nd uR2, in particular posit Nallosteric nmodul at or®% hereof. 25 The
present invention also relatq o the use of a conpound cording to the
general Formula (1), the ster e0| soneric fornms thereof and 'the
pharmaceutically acceptable acid or base addition salts and the sol vates

t her eofls orEx@emﬂI@ﬁtaag@uédlﬁahzcorrposi tion according to the i nvention for the
manuf act ure of | caprent_for the treatnent r ve on o] n

particul ar treata’)rtg‘%? tB’tefn? IR REdIatS o) Woggﬁﬁarﬂtgﬁ:?gﬁgl ééapﬁaﬁf?&ﬂ, t he
treat nent dollpriagent kiowroprovedwhs by cytlizmtbedf dnteﬁacﬂihtetcatrmduboy of fermula

neur omodul & ?(Q/Qyun%}ceif %‘éétga%f £ 4 9&&%“ @ @@Bt%ﬁ’érﬁaa? 11893 Utﬁ? 'co le%ht dicifear

p05|t|ve al teric no ators I nvention a SO
rel ates t oreacienpasuied csaopledi hgt ﬂéemp@a@em@tweeméﬂwpa @4 In repgfion scheme

St er eohgoNR{3 Call Qa1 és 12 BLfinIU ih Iltenﬁh@ra)%e%loq@bhwr@%&ab dpkRoaci d 35 or

base addition salts and the sol vaﬁz@;ﬁ%&r a phar maceut i cal
conposition according to t i nve in the treatnent,

prevention, ameliora g n, ntrol or reduction of theN-isk of vari ous

neur ol ogi cal and psychi =N C Hli sor der s hast@igci at edawi R1

2010/ 130422PCT/ EP2010/ Q02 N3 ut arrete—dystuncti fn it a mamal ,

i ncl uding a human, the Mat rre{j!t or prevention of { is altered or
facilitated by the neuronodul at orijt ef fect of pOQ?PI ve all osteric nodul ators

of nd uR2. Also, the present iXM)ention relates to the(luse of a conpound
according to the 5 general Fornmula (1), the stereoisoneric forns thereof
and the pharnaceuti caI I y acceptabl e acid or base addition salts and the
sol vat es t BSPEBMENG; ProCeRUe ddceut i cal conposition according to the

[ nant pen for t hﬂteﬁﬂéﬂtﬁtacadﬁt@uﬁgs acdﬂi’ﬂihgaﬁ'ﬂ?ﬂrr&lﬁlh][ (XT9addnnige pﬁHpeilceﬁrtty alg, |
anelioratin contr reauci n rs or .,V OUS n 0. cal, an
psychi at ri é‘gﬁt”gd’f%%efa&feé@ot?ﬁ%\%hﬁﬂﬁﬂmﬁ ea‘f?é‘?%“&?s"f?dﬁ B‘n&yﬂa ith &6




10 manmal , including a human, the treatnment or prevention of which is
affected or facilitated by the neuronodul atory effect of positive

al | ost er iworotizad2or s of nd uR2. In particular, tlhpern®os0looposal and
psychi atric disorders associ ated w t g1gl ut amat e dysfunction, include one or
nore of the follow ng conditions or diseases: acute neurol ogical and
psychiatric disorders such as, for exanple, cerebral deficits 15 subsequent
to cardi ac bypass surgery and grafting, stroke, cerebral ischem a, spinal
cord trau mahahbw@f Rarmule(V 1D Tirateadtidnyqaasbe darrizdrodit asing an @isdrt-salygnd ghghcasii ¢

neur onal includin d t @ h,
di sease, pqg‘%eglg}é'g pr%?ﬁf}%et ?qfoaé%? ? SPQ} é’lg eg%fqggbglﬁs‘b‘ fé&fl éﬁ%lp iTéégatmag
reti nopat hypomdgmpename dosasuigabl pemhd)pﬁmmeehandiomswgmpMMeqf tbarrd:aCth,n S
di sease. MuBEHLApIS DONIR. I%Qeé’d?fdnglfﬁé?ﬁcgﬁ@z AORREDRS 8t il BRPEU AL 2Bg
spasticity inc ng trenors, epilepsy, ¢convu 5| ons, mgraine |nc
m gr ai né headache), urinary incont nce dependence/ abuse
subst ance wi thdrawal (incl uding subsjgcwl)such as, for exanple, opiates,
ni cotine, tobacgo produd®s, al cohol nzodi azepines, cocaine, sedatives,
|sHsch| szhreﬁ'ia arnx |ng1 generalized
i g di MdHM—GMe z aul sy e r),
nood di sorders (includiggndepression, najor depressive disoflder H treatnment
resi stant depression, ni a, b| ol ar disorders, such as ®Bgp® ar nani a),
posttraumatic stress disor defXVit ri geminal neural gia, hearing P8¥s,
tinnitus, macul ar degeneration of the eye, enesis, brain edema, pain

(i ncludi ng jacut.e and chroni (i4stat es, severe pain, intractable pain,
neur opat hi cﬁﬁ?g-llMg&{%—%g%—-traurmtl c pain), tardive dyskinesia, sI eep
di sorders (i ncl ddtengediatecoimepsynds agtordingi manmiulel(NVhqurbﬂ:praplateﬁ by sdr der

d t
cent ?ngﬁérkv“gtﬁ%g%dgﬁﬁsxysfs*# ATl b APoRRRGI LRRuP QY IARRR okt 2

di sorders, Formylas G 1By The practiemear Wcaan%p@rerswg & LIS sohveat ﬁ‘eqha?tsed

di sorders, ﬂsaéx 18 IDRONVId | lthe fé@é%ﬂ:efﬂf%oédﬂ@%ﬁoh éﬁﬁf dkdifipleEPEAL BstYex@mple at
35convul si ve di sorders chil dh d qogrcciers nitive disor
o o that 2

neur odegendPd tEmPeRABYE doTo% S (pys completion o “the reaction,
2010/ 13042 Midﬁﬁﬂﬁ 20nfif2B08actibn scheme PY4)f Al edriap]estane defedraslin FernralagI)

hypnoti cs, et |
anxi ety 25 disorder,

system,di s order, selected fromthe group of
agoraphgbl a, gelr?e1§ ﬁ ‘ﬁ’%‘ﬁé?"é ‘%/d%dl sorder (GAD), m xed anxiety and
depr essi on, obsessive-conmpul si ve deaglioteSchemedd panic di sorder,

posttraumati c stress di sore®. (PTSD)Q somjal phobi a and ot her phobi as.
S5Preferably, the central nervous s%: em di sor der iR a psy hoti c di sorder
sel ected fromthe gr%(:hl zoBhrerf'a, dehal

Hsubgf ance-i nduced
psychoti c di sorder. halo Z Pref er abl y, the cent Mervous system di sorder
is a personality disorder iﬁ' )ect ed fromthe group P{ obsessi ve- conpul si ve
personal ity di sorder and é I"'zoi d, schi zotypal 10d svdrder.

Preferably, the central nervous system di sorder is a substance abuse or
subst ance- r@dpaﬁﬁfénglﬁfycg&jrqul ected fromthe gr oup of al cohol abuse,

al cohol depende al.cohol wi thdrawal . alc t eI iriu

al cohot9i nducedri ﬁ jatec ComR race F‘flﬂ)‘?’%tt% %@u &g%ﬁ %r?ﬁﬁ?—ﬁrgaﬂbﬂe

Wi t hdr aval reapiagi dielrﬁéndaﬂllﬁﬂd:emundt(lﬁ‘d?dt&mw (XiHnawith, hyairmﬁe aecaléipgndence,
ni coti ne w ependenc [

br ot er bl y "RNeRCEhemER! 5 f pETRERVERIT pEREuPBLE § sUaRREEAN - iper ol

sel ected f rsoch afefoy muppl@f e@mmlem orct \slc;baxaenndmdm thmalnmmldms such as,

Pref ef abl ¥ fof BarfifiR! ﬁga{tmge{h\é SctiofS inpkufl Pd?réi%gnp'lé af 1890€ GldepiififoysRlcect ed

from 20 the group |sorders cl ot nlc di.sorder,

depr es3Pon 1“6‘§‘§‘t1¢fyfﬁf@0dpg’cﬁrd%‘?351° gﬁ?%?t goérléé‘r feaghiemsheme
resistant qepy R3sd &defiae@@al Bornelap(19a6d Rilo 1§-Elﬂox%ubﬁinﬂﬂ§1€mtlﬂdUCed mood

di sorder. Preferably, the central .jiervous ,syst.em di sorder is m gr ai ne.
Preferably, the central nervous s§§?@#¥§§§§ﬁ§é§ is epilepsy or a convulsive
25 di sorder selected fromthe group of generalized nonconvul sive epil epsy,
general i zed convul sive epil epsy, petit mal status epilepticus, grand nal
status epilepticus, partial epilepsy with or without inpairnment of

consci ousness, infantile spasns, epilepsy partialis continua, and ot her
forms of epil epsy. Preferably, the central nervous system

di sorder is attention-deficit/hyperactivity 30di sorder. Pref erably,
the central nervous system di sorder is a cognitive disorder selected from
the group of delirium substance-induced persisting delirium denentia,
denentla due to HIV dlsease denentla due to Huntlngton S dlsease denentia

S . -~ 1 o Y Al 1.

schi zoaf fecti ve disorderl sdhi zoph+rentform di sor|der landﬁl




di sorder, treatnent resistant depression, bipolar depression, anxiety,
depression, generalized anxiety disorder, post-traumatic stress di sorder,
bi pol ar mmoi2aj0/Bu23t ance abuse and nmi xed anxi ety and depcesre@o/00®0e of

particul ar inportance. O the disorders nentioned above, the
treatment of anxiety, schizophrenia, 5m graine, depression, and epil epsy
are of particul ar inportance. At present, the fourth edition of the

D agnostic & Statistical Manual of Mental Disorders (DSMIV) of the

Aneri can Psychiatric Associ athelon provi des a di agnhost iyt o8l for the

identification of the digQrdgys descriNg&d herein._The [person skilled in the
. . \ . R2 .

art will recognize that alt]erngti veTomenct=at ures, sohogi es, and

classification systens for XQgeurol ogical and psychl tric disorders

descri bed herein exist, halhd that these evol ve witiadw metf cal and scientific
progr esses. Ther ef ore, e invention also rel at e&vho a conpound
according to the general Fo la (1), the stereoi soneYi'C’' forns thereof and

t he pharnaceutically acceptable acid or base addition salts and the

sol vat es tr@éé:glqﬁlen{agémtcg&rgrlgat ment of any one of the 15di seases nenti oned
her ei nbef o ion also relates to_a conpound accor di n% to
the general For fifeamedijte @%@p@t@ﬁe@ﬁcgw ite Feympda 1 nE(ﬁanah‘?j prepared by

phar macsut irgakihY ACHERIRBak 86thporiid @laF&nﬁd i(xvar) satd ﬁycﬁ'ﬁﬂné bec&etngacbes
t hereof, for usée in tr seases nt|

hor o1 mbat oFeaction shieme, (i b ariibe R df perumadd 3% SRERIE e Ubmert g Yagb ne
gener al forsath as,(fby exdrhples tthasal] ToiFes l:,4id1)<lsxmﬁdmdeleﬂfermaidcdﬂdﬁxons such as,

phar maceut iggal %&{n@‘écﬁ%ﬁ"}%{ &e""r%h&xo%rm? 3 t%l‘ildéxta}n%? %?'186 c{e?%t%%“‘/af%es

t hereof, for reventi on, ul ar
one of t he idhdietiereforrihniinutes Ohgl’déﬁilﬁﬂiéhml htshteng ntv%@qucfnr é6§b Ingeaation to

the usgqof s@héh%‘(l%?rl@ i3GE QA% FRhIG (DERATAl0 BRhfdR6,BibRo b lodd he

stereoi soneric forfs thereof and the pharnmaceutically acceptable acid or
base addition salts and the sol vatBé‘é—tm&—@SF‘—léor the manufacture of a

medi cament for the treatners or hpbevention of any one @f th _tpuHsease

condi tions nentioned hereinbegfgre. Thghnj nvention aI SO r es td the use of
a conpound accordi pg.to /@ Mrr al—30 Formul /st & K €0i someric
forms thereof andr ically accept d or—Pase addition
salts and the sol wates thereof, for the manuf re of a nmedi canent for the
treatnent of any one of t heXMlsease conditions nenti onddVher ei nbefore.

The conpounds of the present invention can be adm nistered to mamal s,
preferably Eumans for the treatnment or prevention of any one of the

di seases g%ﬁ%?@l—r-ﬁbzfore In view of the utility of the
conpounfs of Forinwtaedihie, carhpounds sacpordirigd d Farmelh h@EvV i) tareht iprgpared by

war m bl ood

2010/ 130423PE BRIy o B BB oyl LRI Wh bR RN Btz 0
a met hod ofregstien sphgmegy (17, aaeartiph dertdsl pertpmegdsin 3 peilably FRgctRmMENGS:, soémaylt,one

of the di sgaafss, ff&n&teﬁ?ﬁ}ﬁg ey eint@ﬁilﬂrraamlde in th@ r&heh®d bpaigul%taosaséesdche
adm ni strati on

) Esste or topical Elnlstr dofefera‘t\)zﬁ
oral adm n@ét?%?’f%‘?‘?le §ediym eqﬁtrP%‘&It %rf‘?‘%% PR sy Perb‘t el ime dhatound
of For nul a a(lbys tlee cingleworsoNBE reaction, rﬁuttt\es &@fexaﬁﬁleal pHareation scieatd ¢17),

accept abl e addi ti a vat her Lo warm bl ooded ani mal s,
[ [ ﬁﬁ’rﬁﬁ%dé}nnea m%?ﬂ’é?lg?h lsc tblr% o&f ogorel ates to a net hod

i ncl udi ng

for the prevention and/or treatne@k@gﬁmdhiand_of t he di seases nentioned
her ei nbef ore conprising adm nistering 10 a therapeuticall yaleffective anount
of conpound according to tFa?invention to a patient iR2N t her eof .

One skilled in the art wil ecogni ze that a therapeut| |a|| effective
amount of the PAMs of R2 gsent_invention is anm fficient to
nodul ate the activity of |the]nd uR2 and t hat tnt varies inter alia,
dependi ng on the typg,g iZease, the 15 concewAati on of the conmpound in
the therapeutic fornulation, and the condition of the patient. Generally,
an anmount of PAMto be agm.)nl stered as a therapeutic agegyyfor treating

di seases in which nodul ation of the nd uR2 is beneficial, such as the

di sorders described herein, will be deternmined on a case by case by an

att endppg r_ﬁ_xpsﬁmieﬁﬂalpr%amenal ly, a suitable dose is one that results in a
concentration of the PAMat the treatnment site in the range of 0.5 nMto
200 i .tM and nore usually 5 nMto 50 ti.M To obtain these treatnent
concentrations, a patient in need of treatnent likely will be adm nistered
an effective therapeutic daily anount of about 0.01 ng/kg to about 50 ng/ kg
body wei ght, preferably from about 0.01 ng/kg to about 25 ng/kg body

wei ght, 25 nore pr ef er abI y from about 0. 01 ng/ kg to about 10 ng/ kg body

Y 1. . ~ o~ A T Y. O Y I T T



WO 2010/ 130422PCT/ EP2010/ 002908 47 Because such positive allosteric
nmodul ators of m3d uR2, including conpounds of Fornula (1), enhance the
response wb 2018/kR22t 0 glutamate, it is an advant age thacrhe2@nos208

met hods utilize endogenous gl utamate.33Because positive allosteric

nmodul ators of nG uR2, including conmpounds of 5 Formula (1), enhance the
response of nd uR2 to agonists, it is understood that the present invention
extends to the treatnment of neurol ogical and psychiatric disorders

associ at ed wi t h Igtenediatee coppdumist oD Fohyulad (K Hil)s waeieirg Rin is fififadromethyiount

For mul & (1 el neBuredif- Al et 61 Blepflect by iR iing ACh el SRR, XD
agoni st s | ndiaueln R ipjodiie, bieshphemed (XBIR6Rth Dattable (nvossAGhating g 4039;
e A GRS 8 O

1 0]g heR anécép,tigncﬁcbgpg&k%. Té)ti%,re’aetign is pesforged in a suitable reacLion—inert solvent

sul fonyl bi gueh af, 3ot esaﬁhppégmmanﬁem?;fmmb iifi the 'gfsh'seﬁcb)ona 8iitabde douplingor obi
S5~ am no- CEPHSIDL & TS sKaEIey GPIR Eatien APAHe TErealy ongitiny peh a1 fr

1S, 2R, 4S, 5 e3atifle? -lwating - the fleaciion- fArixtuyel fox \esamplel at [1801°C under microwave

. 0] hexane- 1cacid.1S , 0.9~ 2- A - .

fl uor obi cyé?g?%w%é&hé&z{eggtkﬁc%&[g%@t@% ?Sd&rl% Ha%l%mo or iodo.

1S, 2R, 38, 5S, 6S- 2- ami no- 6- f | uor o- 3Reaction Scheme 18

hydr oxybi cycl o[ 3. 1. 0] hexane- 2, 6- di car ﬁoxy i caci d; (+) - 4-am no- 2-

sul fonyl bi cycl o[ 3. 1. 0] hexane- 4, 6- di ¢cgsho icacid; (+)-2-am no-4- 20

f1 uorobi cycl o [3. 1. 0] hexane-t@lo%6- di c&r yii® acid; 1S, 2Rlo5S

, 6S- 2- am no- 6-f | uor o- 4- 0 r(}%cl o [3.'1F0] hexane- 2 Ficdi car boxyl i ¢ aci d;

1S, 2R, 4S, 5S, 6S- 2- am no- 6- ffuorp- 4- - | N

hydr oxybi cycl o[ 3. 1. 0] hﬁ% <2~6-di car boxylic acid; =

1S, 2R 3R, 55, 6S- 2- am no™®2 f uor obi cycl o[ 3. 1. 0] hexaff 2, 6-di carboxylic acid;
or 1S, 2R, 3S, 5S, 6S- 2-am no-(%-" Xl

f 1 uor o- 3- hydr oxybi cycl o] 3. 1. b?)hexane- 2, 6-di carboxyl i XU, More preferabl e
n3d uR2 25 agoni sts include LY-379268; DCG IV; LY-354740; LY-404039;
LY-544344; mh.LY2AAPPd3edure 19 The conpounds of the present invention may be
utilized inm conbinatfrgn wth one or nore other drugs., n the treatnent,
prevention, contiRrmediats|sompoundnot Bermula(peH D) grheggin R o igghingjhershy amsd
condi tiigns (K@Mm{fﬂaﬁfbe@m&mﬂﬁ réabtiminMstémetiatOcomring lof Fortn My X IR withy
have utili tyt eE)e t he, conbi nati on o%ﬁf@eﬁﬁ.u S tag %@ller Lare esﬁif er. or nore
effective ChiFON8 PR SUEPLE: 4O FEMBlfa R ENRIED, 30 £t {UERATCRL Vil $lent

i nvent i on addinatprgoagede suahoasp dwi dxiaopde, fioding rBhie ndactign oy perf@atedrig a3ditdblseases
in which at i ' LG h

i sor dor s QSutBhRe R ESuERak;Tr ERERRE Tiky SRBRPLANGL of B SABIE NS,
to be adm fCdped peried ehéme thatjaoyp diegommletianpofthe seagtion puchsasfor example 2

phar maogut it¢ & reaOBIPRhEMT10), Mo 204 NelHIH32ReHFRA04S/ 002908 48

Accordi ngly, the present invention also lates to a pharmaceuti cal
conposition conprising a phar rrage abl e rier or diluent

and, as active ingredient, a tfierapeutically effectiv nount of a conpound
according to the invention, | rticular a conmpou rding to Fornul a
(1), a pharmaceutically accefftabje salt 5 thereof, d|sol|jvate thereof or a
stereochem cal ly isoneri ggor hereof. The carrjigy~ oxAi | uent nust be
"acceptable” in the sense of being conpatible with the other ingredients of
the conposition and not del etggx) ous to the recipientgamibher eof The
conpounds according to the invention, in particular the conpounds accordi ng
to Fornmula (1), the pharmaceutically acceptable salts thereof, the sol vates

and 10 t he Experimentabpiocedurg 2Dsomeric forns thereof, or any subgroup or
combi naki on therlﬁt%f-méﬁié(te?%gfﬂfdﬂﬁkaagl daﬁt&nﬁge?hﬁﬁs??pgﬁr%%ﬁf’ngg& urk®bys for

2

adm ni stration purposes. aPBrop te cor Itiors there e cited all
conposi t i ofgactisgn Wtesmsdisiteal Formuly (Xahi with |3 suidhlenberoa soHigedug ¢S, e
phﬂ] rrgceut :elﬁﬁit(lplég) mgﬁh{‘dms)dt%or?ﬂiiﬁ th@ﬁ%@éﬂc}é%ﬂ@babﬁ}i%em?ﬁ émé? ﬁl@%fo’lﬁ ]
met hods we n ,n.the ar atrpacy, for exappl.e,,usjng nethods suc
as those d§§%’PP%\gg’i Frlbl@mPgPE?SPEPQOS%#W@ﬁFdSu@ﬁ@PMi &ila KRrikes
(18th ed., Mack Publishing Conpany, 1990, see especially Part 8:

Phar maceuti cal preparations and their Manufacture). To prepare the

phar maceuti cal conpositions of this invention, a therapeutically effective
anount of the particular conpound, optionally in salt form as 20 the
active ingredient is conbined in intimate adm xture with a pharmaceutically
acceptable carrier or diluent, which carrier or diluent my take a w de

r - s N .



WO 2010/ 130422PCT/ EP2010/ 002908 49 appropriate liquid carriers, suspending

agents and the like may be enployed. Al so included are solid form

pr epar at iwo0tosb42ar e i ntended to be converted, shortlyPpPoefrre@owsm®pst o

liquid formpreparations. In the conpisitions suitable for percutaneous

adm nistration, the carrier optionally conprises a penetrati on enhanci ng

agent and/or a 5 suitable wetting agent, optionally conbined with suitable

additives of any nature in mnor proportions, which additives do not

i ntroduce dn&t goivehicaith 8! for exampk, AECRG tasoghotmneirs kéaotiobachenae 20). Vide may

facilitate the admnistration to the skin !/ QF y..he | pf

prepari ng th °%88§P?ye eccg%egg??ti lélné).e pfgséag%e gg%p%éﬁaﬁlﬁosﬁ? Sr}g:g élf%rd%&!r;ﬁpsl?’ered

i n vari ous patassinmeacgtate ats: tamperahadef,fat exaatpde;, 1 18SCalusipgi foo axampleald h.

ontment. 10 AJGHERRGEifkincARLAREARRRMR, LI oMbl Hbparlie b3T 41 GBAN! Oned
r or eas

pharmaceutical conpositrons 1n unit dosage f of aldm nistration
and uni Por Aresedares qskalegentmpetal guehagee fapf ruhscqusRigreaeliqn Withepn @gprogriate

physi cal | y yéiSiféi® dhtifitetbdiafl 6f Bomuih (RIKXY. Tids &grRsf réation ah be cartedi Ni Ng
a predeterm ned quantity of ﬁ?ctl v.eér%gé.edlgﬁn% cal c%@egﬁo pr odu?ﬁ].the
desi red t harhBHNIE dbf sepmple. A0SBIETRETIER 9F FArmHe (rdurid:an peanofithiom

phar maceut icoalpouad sueh as, Hsakparapleph-tmtydhithium t Thio seagtoh eambegreeforabd at s

(i ncl udi ng 0 bl et i hls, pagiets.
wefors. suspoorane b OrhEhaERE Chy af AR Sof R Bich BB RAASRIP RS s

t easpodfsf ukastionap Fadkyedrifyusubsequedt seagieny withcannappronyiase betearsenrce such as,

Since the W&ﬁﬁﬁb@é Rl hdah® the invention are orally adm nistrable 20
conmpounds, pharnacéuti cal conposjtjons conpri si nlg aiq z; lqungs Jor oqral
adm ni st r atll 65RCHPR SesHrsc(28)- al eial agee%égl?d as in Formplg, 18‘2? 399 EnhER¥ @€t he
sgl ubi | t y_h@alfugeﬁ ok Aikyst étinhy by tmentdggetmrmcmﬂﬂ fo@éxaﬁmwblﬁlva(léﬁt rhdic%l of
phar maceutical .compgsiti on e a t to oy. a-, s or
y-cycl odextfl?:ﬁ%la o‘r@h@iﬁ?” dgﬁz\l’r‘%{zﬁg]g's, of, ﬁgg(gﬁ%)?@mz'hfaﬁo 39 oy suftdble

subst i tl6t edakigen syachl asdéortexamsple, brogno. 2- hydr oxypropyl -fl -cycl odextrin or

sul f obut y1-0-cycl odextrin. Also C‘ke%&bo‘ﬁﬁ%%né%h as al cohols may inprove
the solubility and/or the stabili ounds aceprding to the

i nvention in pharnmaceutical c&npositions. The \\a%t"dosage and
frequency of adm ni sgrafi i pends on the parti Aéf%gohpagnd of formula
(I') used, the partiguldb‘ ndi ti on bei ng treateg, tﬂﬁﬁ&'everity of the 30
condition being tre , Lhe age, wei ght, sex, nt " of di§m{der and
general physical condition dfthe particular patient as well as other
medi cation the individual nmay be taking, as is well known to those skilled
Ln t he artjﬁf%ﬁﬁ@ﬁ&, &)edkgzﬁs_evident that said effective daily amunt may
e Iomered-UP—rncreggeg-d%pendlng on the response of the treated subject
and/ or dependi ng on the eval uation owaﬁQthysician prescribing the 35

conpounds of the instant invention. 10/ 130422PCT/ EP2010/ 002908 50
Dependi2g dntetthediatesiof Hormaadai(XX9twhereion, t hefumsramadimal sadedted Gapo@).t(bhn

wi Il conprigg dy ?lgegbﬁ?;( #vﬁer%% 16 by a%bﬂﬁgdblnpﬁﬁ?ﬁﬂ??%?b\{t [erGhdn h9drbBert? bY

wei ght, nore’ pre romQ0.1 to 50 % by we . he active

i ngr edi ent heeghy, namedniXXP ProgidK), ap pevgepared f@‘?@?@gaaa knewp proggdurgs 8y, 9 o
b% wei ght ; _rH&?{tilﬂgﬂﬁQﬁt@ﬂlﬁéﬂé?(tefolf@Blﬁﬁlat(m%) 9r %(ﬁll?al) Mﬁér@i'ﬂ_tRﬁEtl)@rdro en, Witflll
phar maceuti ca acc able carr . a cent ages ing bas on the
total wei g H*tg‘i“}?@’ag‘grﬁ?wot“f’ n‘.)% %Omu{aﬁﬁgi&'ﬁba@%ﬁﬁﬁfﬁ%@ﬂ,coflﬁéof‘%vt‘ﬁti on
al so r @bat exampleaimptierpraseace iof albase syhsast famexaombe, i KiGQp ¢rhNald dnaosnitdble
according t he . I d.o e .

med cament "etp et SOVER R a0 16 koL DRSO kER0h hey'BE iR out
amel i or at i owmderomigrewais irmdiafonrat gksuitblgitemperatira rtypisallly 4 5@ RS, fosra switable
conmpounds  Qferif@ M thhd alddwd R nkiREtidH Si0%e TBACHDBAVE Mhbtidd chdmeWRl), allThe
use of such a conpositjon faor the ufacture of a nedicanent, a Il as
the use of vgneﬂe%a@oﬁlﬁajts@ (S HPUl ) eAif ACPEIR JFavAPg SRR foe ALk Fiopn o
treat maot , redctivanuchns foedangle, hal® tésyt aid mesyl pand lexdio aialydie ablord] ismofor

di seases or. conditions for which conmpounds of Formula (1) or the 15 other
drugs may A% ut i lity, are also contenplated. The present invention also
relates to a conbination of a conpound according to the present invention
and a m3d uR2 orthosteric agonist. The present invention also relates to
such a conbination for use as a nedicine. The present invention also
relates to a product conprising (a) a conpound according to the present

i nvention, a pharmaceutically acceptable salt thereof or a 20 sol vate
thereof, and (b) a nd uR2 orthosteric agonist, as a conbi ned preparation
for sinultaneous, separate or sequential use in the treatnment or prevention
of a condition in a mammal, including a human, the treatnment or prevention

Y n o Y Y - oy Y Y




15 di cycl ohexyl phosphi no-2', 6' - di net hoxybi phenyl M crowave assi sted
reactions were perfornmed in a single-node reactor: InitiatorTm Si xty EXP

m cr owavewoeanweo420Bi ot age AB), or in a nultinode react ecr/Brhenoedd H
Labstation (Ml estone, Inc.). Thin | aper chromatography (TLC) was carried
out on silica gel 60 F254 plates 20 (Merck) using reagent grade sol vents.

Fl ash col um chr omat ography was perfornmed on silica gel, particle size 60
A, mesh = 230-400 (Merck) using standard techni ques. Automated flash col um
chr omat ogr aphy was perfor med usi nRenetaniySchome@inect cartridges from Merck,

on irregular silica ge r | IS ze 15 40 gm (nor e di sposabl e
flash colums) on a S FL H sy,sat’ )Exm)m ArfrenAl nsty ument . 25
Description 1 2,3-Dic Ioro- do pyridine £D1){Cl sol ution of

nbutylllthlum(276 2.5 Min hexa in dry Et20 (150 30 ni)
cooled at -78 C, under mtrogen at nosphere, was added 2, 2, 6, 6-

t et ranet hyl pi peri di ne ( 1.64 m, 69 nmol) dropvaée. The resultl ng reaction
m xture was stirred at %XBlaQIfor 10 mm and then a sEdati on of
2,3-dichloropyridine (10 g, 67.57 mml) in dry THF (75 m) was added

dropwi se. The m'xture was stirred at -78 C for 30 min and then a solution
of iodine (25.38 g, 100 mml) in dry THF (75 mM) WO

2010/ 130422PCT/ EP2010/ 002 32, was added. The m xtur Shafdl | oOwed to warm
to roomtenperature quenched W th Na2£t5§ aqfeous sat.

sol ution) and extract ed 9£]?vmth 36 (xx'ﬁk)e co gani c extracts
were washed with NaH aq eous sat. solutjon), d¥ied (Na2SO4) and
concentrated in vacue, T e crude residue was pré%ﬁ pitated with heptane,
S5filtered off and concesMirated to yield internedi at@xmonpound D1 (8.21 g,
44% as a pale creantsoftd. Description 2

(3-Chl oro-4-iodo-pyridin-2-yl)-hydrazine (D2) .NH, HN- 10 To a

sol uti on ofgxpefAReHAlpidtedi?e @2 29.21 Mol ) in 1, 4- d| oxane (450 m), was
added hydr 2| ne noh r at 169 m, 175.2 ea m xture
s oy g thisneedRar BHF o bl B DG RerPinn i 485, RekpPLRirhi GERTS) SREBERT Moo
aqueous _solwlierohglo welsroatiderdodmcart brepreparad follogving att knewngsodmesbyrat ed in
vacuo. The Hto
obtain a sﬁé\&gh aﬁ%tvﬁl? égy?ﬂljeng?law %gP§9qW%§@‘ﬁ?h&h§ﬂ F;ﬂ rgle?#gn o cool ed
and the pr @gcrpnifhnseeatchgs lwxomnneaem@agnwhw@a)&mremﬁenﬂe@bwﬂrﬂgdpm trate
was concentyigf ﬁﬁoééﬁaﬁ%b!ébn&%%h%ﬂ’h@hﬁ%ﬁ@ﬂhﬁﬁ@e dofHaesdiniAideZatt 7 9. 529

as a white solid.”20 Description
N - ( 3- dRI o EMRSIAYEE TRYSING fﬁ‘?“?“’g?f) tepReAWIG A9 BINRIERPEIIF 4B Rderdtiesyngst 1N |
solvent such as DMF, DCM, CHCIl; or AcOH. Typically, the reaction mixture can be

stirred for 15 minutes to 48 h at a temperature between 0-100 °C. In reaction scheme

(22), all variables are defined as in Formula (I) and halo may be chloro, bromo or iodo.
Reaction Scheme 22

Ny . (5

N N
\ \
R3 R3
(XXIV) (XXI-b)
= A/?halo
vy —— (3
/N W /N\N

15 (XXv) (XX1)



i To a solution of D2 (0.73 g, 2.709 mmol) in dry DCM (8 m ), cooled at O
C, were added Et3N (0.562 m, 4.064 mmol) and cycl opropyl -acetyl chloride
(0.385 g,w@.28lzap2mmol ). The resulting reaction m xturecapa¢illohioesgl at
roomtenperature for 16 h. To this m3ture was then added NaHCO3 (aqueous
sat. solution). The resulting solution was then extracted with DCM The
organic | ayer was separated, dried (MJSO4) and concentrated in vacuo to
yield internmedi ate conpound D3 (0.94 g, 99%9. WO

2010/ 130422B@ttifdeafhl ffd2eade®353 Description 4 8-Chloro-3

06 (0 74 g 2. aob HIEIF et Fudrul GfXR0Se oS KT Tl n e

brown 5 gurfiommslat (1) tbut athest than hydioREn,y¢anl bé peeparedebyradi kinevc pngpedurds by

0.74 g, 93% ;. Whi.G : i i catdon. intion 5
%5 By oot RS U GRS g i
2, 4- di cBl ormepiedi -eb 0p (X with pinfermediaty pempeund of Fgrmgl, @&X1hnp| )

)1

i nbd{ yI |THtF hL_{nﬂer Qﬁé%laﬁlieﬂ |c§ﬂﬂdiﬁgns, Zsa§ liffuéﬂﬁfé‘ari?%géﬂl{ﬂffoh%ﬁé}nétms Hg%aétioﬂ\@&leﬁ%ded

n-butyl I'i t hi um . , . , L .hexane r opw se. e

resul ting e aorirbles et %ggefta? %&H&Pla-(%b Wriga %taﬁf% {eapbe e bt

sol uti on ofalkyatichdsurh 4s%oB kx@mpRShdis ltosyIpnesyinamr kald Hiray( BO chloyo,Wsmadsted

dr opwi se. 'I;S(gomxture was stirred at -78 C for 1 h. The m xture was all owed
0

to warmto mtenperature, diluted with EtOAc and quenched with NHACL
(aqueou$ sat. solution) and Na2S2®Ra¢taenBdhemedt . sol ution). The conbi ned

organi ¢ extracts were separated, washed AM* h NaHCO3 (agueous sat.
solution), dried (Na2S A/aﬁconcent Rat egkXin va A/%ﬂ:? crude 20 product
was purified by col un@?\g ogra‘p‘hy—(’sﬁ‘i'ca’geﬁ tene/ DCM up to 20% as
eluent). The desired R i Ms were col l ected an céhtrated in vacuo to
yield intermedi ate conpound DS (7.8 g, 81% . Description 6
252, 4-Di chl oro-3-trifl uordmet hyl -pyridine (D6) CI ClI Rfo a m xture of
conpound D5 (2g, 7.302 ng%\)_a)i n DMVF (50 m) were added
fl uorosul fonyl -di fluoro-aceti’'c acid nmethyl ester (1.868v)m, 14.605 mmol)
[C.A S 680- 15-9] and copper (lI) iodide (2.796. g, 14.605 mol). The
reaction m xture was heated WD 2010/130422PCT/ EP2010/ 002908 54 in a seal ed
tube at 100 C for 5 h. After cooling, ttl% sol vent was evaporated in vacuo.
i

The crude product was i f by colgsrm @EH" mat OQ<WX lica gel; DCM as
eluent). The desired f acth\onsp)were_col | €€fed and €oncéntrdted in vacuo to
yield internediate conpgu (1.5 g, 95%9. 5 Desc Lg?ﬁ)‘ﬁ?

4- Benzyl oxy-3-trifl uor,_prref“hyl- 2-chl or o- pyri di ne ([&’4)

(XXV-a) (XXV)

Experimental procedure 24
15 Intermediates of Formula (XXIV) or (XXV) wherein R® is 4-hydroxy-4-
| alkylcyclohexan-1-yl, hereby named (XXIV-b) or (XXV-b), can be prepared by art
known procedures by reacting an intermediate of Formula (XXIV-c) or (XXV-c) with a

suitable organometallic alkyl source such as, for example, R®MgHal or R°Li, wherein
Hal is a halide. This reaction is shown in reaction scheme (24). The reaction can be
20  carried out in an inert solvent such as, for example, THF, diethyl ether or 1,4-dioxane.
Typically, the mixture can be stirred from 1 to 48 h at a temperature between 0-100 °C.
In reaction scheme (24), all variables are defined as in Formula (I), halo may be chloro

or bromo and R’ is C,salkyl or Cs_scycloalkyl.



To a suspension of NaH (0.487 g, 12.732 mol, 60% m neral oil) in DV (50
m) 10 cooled at 0 C, was added benzyl al cohol (1.262 m, 12.2 nmol). The
resul ti ngwoizdtouses2peas stirred for 2 min. Then, internedirareareaopozsngl D6
(2.5 g, 11.575 mvol ) was added. The r¥sulting reaction m xture was
gradually warnmed to roomtenperature and stirred for 1 h. The reaction

m xture was quenched with water and extracted with Et20. The organic | ayer
was separated, dried (Na2SO4) and concentrated in vacuo. The crude 15
product was purified by col um chiReaeticg8cheme 24si | i ca gel ; Hept ane/ DCM

gradient as eluent). The si red & wer e col ted and concentrated
in vacuo to yield I[' te co%n@ﬁadg%?u A330 Description 8
i f

20(4- B enzyl oxy- 3-t met hyl - pyri di n- 2- y1 i ne (D8) CF3N-NH2 (N
|/ To a suspension sonpound D7 (1.09 g g, 3. mml) in 1, 4-di oxane (9
m ), was added hydrazi ne_nonohydrate (3.676 m, 7
m xture was heated at C under m crowave irraon for 30 mn. After
cooling the resulting R5 g0l upixpngvas concentrated i vacuo. The residue
t hus obtai ned was di ssol wed in DCM and washed with NaH((O3 (aqueous sat.
solution). The organic | afer was separated, driedHMNa2Z504) and concentrated
in vacuo to yield internedi ate conpound D8 (0.890 g, 83% as a white solid.
WO 2010/ 130422PCT/ EP2010/ 002908 55 Descri pti on 9
N - (4-benzyl oxy-3-trifluor hyl - I_p ) - 2-cyl cI et ohydrazi d
e (D9) HH CF3N-N (N - 2 S0l ut | o "b%”%6 890 g, 42 in dry
DCM (3 mM) were added\Et 3 7653 5 mM, 4.713 mrol) and cls W)pyl acetyl
chloride [C A S. 5432 redul ting reaction
m xture was stirref d in vacuo to yield
internedi ate conpqund/D9 (&x¥-¢j, 96%, which was ) thout further
purification. 104 Kestription 10 (XXV-b)
7 Chl or o- 8- trlfluoronethyl 3-cycl opropyl met hy1-1, 2, 4Rt ri azol o 4, 3- a] pyridin
e (D10) NNCF3 C D9 (1.14 g, 1.872 mml) and phosphorous (V) oxychloride
(0.349 g, 3.744 mol) in CH3CN (10 m ) was heated at 150 C under m crowave
irradiation for 10 mn. After 15 cooling, the resulting reaction mxture
was dil 6t edExpe peddurgghed wi th NaHCO8 (aqueous sat. sol uti on) dri ed

Na2SO4) a T 0
CoF am lhr2%?‘38@5‘%&"ggﬂ?*.‘l?a’@%f%%ﬁnﬁﬂmﬁa‘??‘oﬂy Ehy iRy R RER DY 006
as el uent) Fehend g’ﬁgnv@r gan: be [Pecnagsd bmaea@tmg;@mmm@latﬁ %facuo
to yield i fFo@rhﬁIrhd%l £d¥ QFPOUXH- @Lﬁhd@Q réduktige hdtions thathve!t ncial itdl.thas

Descri pti Onklel%d in the art T}le g’eactlon is1 ustreBeJ ?lreactlones%hgmg 85)/’H;el r%g%oen c(axtl)jbl)

10 carried out in the presence of a reducing agent such as for example, sodium

8 rrrro{x)av.ﬂ')he_ reaction

-5] (0.373 g, 3.142 mmuol).
O Cfor 20 mn, then concentr

a
s

borohydride in a suitable solvent such as, for example, methanol. The reaction may be
performed at a suitable temperature, typically room temperature, for a suitable period
of time that allows the completion of the reaction. In reaction scheme (25), all variables

are defined as in Formula (I) and halo may be chloro, bromo or iodo.



A m xture of 5-bronoindole (8.472 g, 43.216 mmol), [CAS: 10075-50-0]),

tol uene-4- 25 sulfonic acid, 1,4-dioxa-spiro[4.5]dec-8-yl ester (13.5 g,
43. 216 nmmwb)2ofods3fe2s. 23551- 05-9]; (prepared accordi ng toTtEPRIRHOODESIUr €
described in J. Chem Soc., Perkin Trans. 1 2002, 20, 2251-2255) and
powder ed potassi um hydroxi de (13.239 g, 235.958 mmol) in WO

2010/ 130422PCT/ EP2010/ 002908 56 DMSO (300 m) was stirred at 80 C for 6 h.
Subsequently, the m xture was cooled to roomtenperature and poured into
ice water. The resulting aqueous ReattioreSchemeedst racted with Et 20, dried

(Na2S™4), and the volatil Hwaporated i n vacuo. englbude resi due was
purified by colum chr to ap y (si Rédatiogel ; DEM I e 1:1 as 5eluent).
re c cted_and_cgncent }

The desired fractions vacuo to yield
i nt er nedi ate conpound 897 g, 19.93 % as
12 4-(5-Brono-indol-1-yl -cyclohexanone (D12) 10
internmediate DI (24 ¢ .38 mmol ) and p-tolusg
3.569 mmol) in water ( ) amsh-@cet one (168 padXKedt ed at 100 C under
m crowave irradiation f 15 mn. After coolingt©o roomtenperature, the
reaction m xture was dpluted with DCM and washgd wi th NaHCO3 (aqueous sat.
solution), dried 15 (Na2SO4), and the solvent was evaporated in vacuo. The
residue was triturated with a m xture of Et20 (100 m )/acetone (30 ml). The
solid was filtered off and %heﬁéjltrate was concentr at eg=i E%gcuo to yield
. . =

I

i nt er nedi ate conpound . aﬁ, 73 %9 as a yel llow™al l . Description
13 4-(5-Brono-indol-1-y41)-c CW
' r\DJ,Z{; (

te solid. Description
A "M xture of
| fonic acid (0.679 ng,

hexanol gfP13), OHOH\trans={#3cis-D13 To a
m xture of internediate .074 g, 7.098 mmol ) ip OH (50 M) stirred
at 0 C, was added sodgl

um bor ohydride (62.198 ng, 644 mmol ). The resulting
reaction 25 mxture war gel-dy 0 room t enper at g apekiayr t her stirred for
1 h. Subsequently, t xture was concentrated }n“vacuo and the residue
was di ssolved in loy' This solution was washedqaM th NHACL (aqueous sat.
solution). The organic |ayer was separated, dried (Na2SO4), and the sol vent
was evaporated in vacuo. The residue was purified by col um chr omat ogr aphy
(silica gel { adlent fromO0:100 to

2010/13042Ek' g Qk@ﬂﬁegﬁ : 70 as eIuent% The ;desired fractions
were coPl ect ed dﬁ@“?ﬁ@a@ép§@ﬁFnWééxéﬂb QXEH) wiherear Bo it f-oppesyglohexan-1-

i nt er medi atyg, &eppuﬁﬁheﬂr I-E)lanﬂ J()@Q@-dg catbbé piepared bynéudij¢teilp adre acdatpound
cis-D13 (0..110

Cronora- [ ittt 0%9?%}#&@5 D e xS ue R aaiatde deerotegion eopstitions Hifhecyci o

hexanol ('t rcartonfll fynction known to those skilled in the art. This reaction is illustrated in

reaction scheme (26). The reaction can be performed in the presence of an acid such as,

10  for example, p-toluenesulfonic acid, in a suitable reaction solvent such as, for example,
acetone. The reaction may conveniently be carried out under microwave irradiation at a
suitable temperature, typically at 100 °C, for a suitable period of time that allows the
completion of the reaction. In reaction scheme (26), all variables are defined as in
Formula (I) and halo may be chloro, bromo or iodo.



OH To a solution of internediate trans-D13 (0.300 g, 1.02 nunol) in
1,4-dioxane (12 mM) 10 and DMF (2 m ) were added bi s(pi nacol at o) di boron
(0.829 g,w8.2868313m| ) and potassi um acetate (0.300 g, 3POHEPROMDI0Y290A

ni trogen stream was bubbl ed through t3e m xture and then

[ 1, 1' - bi s(di phenyl phosphi no) -ferrocene] -di chl oropal | adi un{I1)- conplex wth
DCM (1:1) (0.0374 g, 0.051 nmol) was added. The reaction m xture was heated
at 160 C under microwave irradiation for 1 h. After cooling to room 15
tenperature, the reaction m xture Reastidn $¢hemed6t hr ough di at omaceous earth.
The filtrate was concentrated \ha@uo The residue ﬁék;i ed by colum

chromat ography (silica gel; {uet yﬁc gr e mlOOOto
60: 40) . The desired fradtions re the ent was evapor at ed
in vacuo to yield inter £ corrpound trans- D14 260 g, 74.6 9. 20

Description 15
1- (Tetrahydro-pyran-4-y,

-(4,4,5,5-tetranet hy , 2] di oxabor ol an-2-y1)-/
Hindole (D15) 0 25To ut i QRxIcd) (XXI-d)

5- Bronp- 1- (t et r ahydr opyxan- 4- y1) 1H—| ndol e [ C. AyS” 954387-14-5] (0.380 g,
1.356 mmol ) in 1,4-digxap@ (5 m) were added, bis(pinacol ato)di boron (0.482
g, 1.899 mmpl) and potassium acetate (0.399 g, 4.069 nmol ). A nitrogen
stream was bubbl ed through the m xture and then |

[1, 1' - bi s(di phenyl phosp{nﬂ)x PBFEene] di chl or opa(\d;\u 732 conpl ex wi th
DCM (1:1) (0.0597 g, 0.0814 was added. 30 The\rea m xt ure was
heated at 95 C over ni ght ./ é\(ut el cool [ nd"yf”ﬁlysfsoom tenpdafure, the reaction
m xture was filtered jhrou di at omacéous earth agagwashed with Et0Ac. WO
2010/ 130422PCT/ EP2010¢ 2908 xRite)yhe filtrate was oAt ed in vacuo. The
resi due was purifi e(gl ol umm c%r omat ogr aphy (sij)i€a gel; eluent: DCM.
The desired fracti were collected and the solg ent was evaporated in
vacuo to yield inte i ate conpound D15 (0.312 g, 74.6 % as a white
solid. 5 Description 16 1 -P yri din-2-y1-5-(4,4,5,5-tetranethylt 1,3 , 2]

di oxaborol an-2-y1)- /Hindole (D16) 10To a solution of

5- Br ono- 1- [Bapedinen@! prbcédtre @dol e [ CA. S. 504424-71-9] (1.73 g, 6.334 mmol)
in DMSO (13 m) were added bi s(pinacol at o) di boron (0. 482,.9, 1.899 nmol ) and
pot assi um acetate (1.865 g, 19.002 mml) A nitrogen sfream was bubbl ed

e 3o o BB e o e %@%ﬁ&@'&*%“’ﬁ%
The 15 readbimaafa xfb)r(@)@yrlﬁé)aqnédias 110 C over ni ghi After cooling to
roomtenperature, the reaction mxture was refilled with
[1, 1" -bis(d} nyI phosphi no) @%oce@el di chl r/\p@I | adi un{I D-conplex with

t 1

DCM (1:1) ( ) and stlrr 8 a,,fypr éj&/ After cooling to room
t enperature, theW gt £hQri xt Ur e>was i |t @ ed t hrough di at omaceous earth

and washed ant telcHat &RCs is B @efihtd it @m@S(T))deheds natricll (X)) o2 (RXT0c)Nagbe

(aqueous sat. solution). The organic |ayer was separated, dJrl ed (Na2S&4),

and t he sol vent was evapor ated in vacuo. The residue V\B.g urified by colum
e

Gosi red fr APRBHELYERE bR SHFBarite of ROTERSSRD WAEEE apor atsd PHSIRUO o
yi el d i10t erfornlilat(s), ¢Omicuidl obl® 4rd. BEB 1, hetebBnihed €XXI\hot EXXDI) with2n
Con o B8 o e berDhE MO O BYOLE ) ot ™ UK erorbinpb il WS |

(D17) Cl Cl m xture o e conpoun

, 4- di oxanaapmed (XeXIBlea)naccordhne to zeagtion @g@mqaﬂﬁs"ﬁh@r@cm @alacbée@med out
i nt er nedi at@d60IRYIHGEn RbRd{tnS8Aatdare known to those skilled in the art such as, for

example, in the presence of base such as, for example, potassium hydroxide in a

15  suitable reaction solvent such as, for example, dimethylsulphoxide. The reaction may
be performed at a suitable temperature, typically at 60 °C, for a suitable period of time
that allows the completion of the reaction. In reaction scheme (27), all variables are
defined as in Formula (I), LG is a suitable leaving group for alkylation such as for

example halo, tosyl, mesyl and halo may be chloro, bromo or iodo.



2.136 mol ), Pd(PPh3)4 (0.105 g, 0.0913 nmol) and NaHCO3 (3.75 m, aqueous
sat. WO 2010/ 130422PCT/ EP2010/ 002908 59 solution). The reaction m xture
was heat eWoab101B8042¢€ under m crowave irradiation for 5 nmpoI/EiRé®OIDO®! i NQ,
the m xture was filtered through a pa# of di atonaceous earth and washed
with EtOAc. The filtrate was washed wth water and NaCl (aqueous sat.
solution). The organic |ayer was separated, dried (Na2SQ4), and the sol vent
was 5 evaporated in vacua. The residue was purified by col um

chromat ography (silica gel; el uenReatigi SuhemetXJAc up to 20% as eluent). The
desired fractions were coll iand the sol vent wag=eyvapgrated in vacuo to
yield internedi ate coffpou DIy (0.489 g, 79 %W~ Description 18

[ 3- Chl oro-4-(1-pyridij-2-y in =86 y1) - pyri di n- 1] - hydrazi ne (D18) H
CIN-NH2 To a sol ution ef-¢nt er med} atle q ynd (0.489 g, 1.438 nu-nol)
in EtOH (4 m), was added ﬁydrazn—ﬁe—ﬂ?ﬂﬂhyarate (2. 537 m, 28.765 mmol ) .
The reaction m xture s 15 heat ed at 90 Cf hour s. Then, after

cooling to roomtenperature, § reaction mxture wx¥i-pefilled with

hydr azi ne nonohydrate (2.5 n‘) and heated agaizrat 100 C for 16 hours.

After cooling to roomtenperature, the precipitate th devel oped was

col |l ected and washed Jo Et OH and DI PE t @Pérmedl ate
conmpound D18 (0. 388 g((\ % a Whl te solid. M 1 20 Description 19
2-[3-chloro-4-[1-(2- pr| $1- 5- yl] - 2- pw.L |nW]hydraZ|de33 3-

trifluoropropionic a /d D19) H I\I-o(xma)lOCF To a sol ution of
i ntermedi at e conpoun DlSMIfé%SS g, 1.155 mhol (ghyf)DCM (8 M) at 0 C
were added trietylamne ( , 0.902 mmol)

3,3,3-trifluoro-propionyl chloride [C A S. 41483-83- 6] (0.203 g, 1.387
mml) was added. The resulting reaction mxture was gradually warnmed to
room t enpergfifieafdfpickdurgdgf or 16 h. Additional trietylamne (0.22 m)
was added and the mxture was further stirred for 2 hours. The 30 m xture
was t hen washed wi th NaHCO3 (aqueous sat. sol Q on) the organic | ayer was
WD 2010/.130422PCT/ EP2010/ 002908 60 separ at ed, \dbi_ed, (Na2$O4) nd the

sol vent Swas evapBieanediaten of Zarmuia XX Whesiner medi aiSe? Eashicad of!El ompela(@).46 g,

66 % Whi Gleréb@Satied {XM1td)Ottn Hdﬁr&ﬂi@éd wfeatnﬁgaan @ﬂho-'émBi@mendlldemsto&ea)f
100¥%rmula }X&%’I? w1¥h0 commerc1nHy av\:,a\lﬁsble Isi%lbromoetri'lane un(ier alkylation

conditions, such as for example, performing the reaction in the presence of a base such

as for example K,COj in a suitable reaction-inert solvent such as, for example, DMF.
10  The reaction may be carried out under microwave irradiation at a suitable temperature,
typically 180 °C, for a suitable period of time that allows the completion of the
reaction. In reaction scheme (28), all variables are defined as in Formula (I) and halo
may be chloro, bromo or iodo.
Reaction Scheme 28

Proceone halo ==\ _halo
H O
O\Q Br Br &\Q
w W
HN N
\
R3 R3
15 (XXVI1) (XXi-g)

Experimental procedure 29

Intermediates of Formula (XXVI) can be prepared by reacting an intermediate

of Formula (XXVII) with an N-halosuccinimide such as N-chloro- (NCS), N-bromo-

20  (NBS) or N-iodosuccinimide (NIS) according to reaction scheme (29). This reaction
can be performed in a suitable reaction-inert solvent such as, for example, DMF, DCM

or AcOH. The reaction typically can be carried out at room temperature for 1 to 24 h.



mL). A nitrogen stream was bubbl ed through the m xture and then were added
3-Fluoro- 10 4-iodopyridine [CA S. 22282-75-3] (2.502 g, 11.222 mol),

| 'ithium opbaoiddsod20. 432 g, 10.202 mol ), copper (1) iodi ger(@P2000862098 0. 102
mmol ) and K2CO3 (4.23 g, 30.605 mmol )41 The reaction m xture was heated at
120 C for 2 days. After cooling to roomtenperature, the reaction m xture
was refilled with lithiumchloride (0.100 g) and (copper(l) iodide (0.010)
stirred at 120C for 16 h. After cooling to roomtenperature, 15 the
reaction mint reaetiomaschemeh@d), villt varidbBes (aaedefins] ssain Femuli i(Hrgndatudo exdyrteect ed
with DCM T r r was separated, washed with water, dried
(Na2s™4) , éhgor'?)hgx%g% (\)/ljelﬁggwas evaporated in vacuo. The residue was purified
by col um chromat ography (silica gieaction Sehame 2@ pt ane/ Et OAc up to 15% as
eluent). The desired frac ns were collected and the BdM Was
evaporated in vacuo thf i nter nﬁ,dd@tc&,.rﬁ;&rrpound* 20f1.37 g, 46 9.
Description 21 w

1- (3-Fl uoro- pyridi n- 4- yh) - 5 (4,4,5,5-tetranmet hyl41, BN2] di oxabor ol an-2-y1) -

[ Hindole (D21) 25 To &3sol ution of internediate con:pound D20 (1.3 g,
4.465 mmol) in 1, 4-dioxane (10 m) were added bi s(pinacol ato)di boron (1.701
g, 6.698 mmol) and pot as@X¥h acetate (1.315 g, 13.396 ¥)). A nitrogen
stream was bubbl ed through the m xture and then

[1,1" -bis( )Phen I ffOS(E)hI no) ferrocene] di chl oropal | adi um( 1 D-conplex with
DCM 30 (1: 1%—‘(13@5{9?&8—‘@—%@83—111700 was added. The reaction m xture was

heated at 95 C overnight. After cooling to room tenpera re, the reaction
mxture was refilled with WO 2010/ 130422PCT/ EP2010/ 002908 61
b| S( pl nacol at o) dinkaymedia¢ed. d0Bogpulan@XVII) wherein R? is , hereby named

-b 1 th
L 100 Cebeny) Ranse bamled i (Agek: LB OgRH ALy Bl Grgsbae v 1!
room t enperlatflbr}éerehyhéam@hémﬂl - wtithr @ cyglie k@tomeed@wamc od dlermbky GRRYHDUS
o5 duaCane P EANLATE Mhoti o SRTLYS al BE LAARID A skilloUaf i ol i s
Hept ane/ Et GRESHAIC B 4a4tin Séﬁﬁ@ﬁgw) %re(gi‘été ’}é’&yi’feé’@ftagﬂg‘i Vi example.dethed and
t he g ol VegtpMCeYbﬁBmhaﬁ)etdlabﬂo)dmyd@ldyIlﬁ|aCbuhtﬁblerr€£dioﬁtlﬁeI€@ﬂIpQMCD%§

1.18 g,

5 bt ono. 1. AL PRI G RN SuRAPITeetion tomaeraiugs, symieally 44RO ppepguge, or
sol uti on ofa i@ bmﬁl‘lbl?-'l-qufl)ﬂl@[ QlchVSbt]hp)cpnmiemn[otﬁAhf&eanQOﬂr@l@tlm} s¢iengs g,
4.821 fFSDl )30 AMrar{28163 are Ql@ﬁh%a@ﬁn g § Bdgﬁtﬁj ZPR" 45l tied n Egbt?rg@e%gp g

7.232 mol, 60% m neral oil e resu M xture was stirr

nmn., then Pr%edél%@&bropw rret hyl brom de [CA S. 7051-34-5] (0.716 g, 5.304
nmol ) was added. The resulting redtdaceh Sthemy ¥ was gradual ly warnmed to
roomtenperature and stirred for 1 h. The reaction m'xtul? was refilled

wi th cycl opropyl met hylg bromrde (0. 430 @nd stirréitP-s pm t enper at ur e
for 1 hour.The reaction xtgdre was quenghedponig h wat er

extracted with
DCM  The organic |ayer S Weparated, dried (Na2SQ4) and 20 concentrated in
vacuo to yield i nt er neldNat e conmpound D22 (1.2 g, 99%. scription 23

1- Cycl opropyl nmet hy1-5- (4, dxq.y-tetramethyl -[ 1,3 , 2] di gxabprol an-2-y1)-
[Hpyrrolo [2,3- b]pyridine (D23) 25 To a sol ution of_i Mernedi ate
conpound D22 (1.2 g, 4.778 mol) in 1, 4-dioxane (10 M) were added

bi s( pi nacol at o) di boron (1.82 g, 7.168 nmol) and potassi wxxviaet ate (1.407 g,
14.335 mml ). A nitrogen stream was bubbl ed through the mxture and then

LT - sl pheny D eshres S FormutaC (PH 1T, 0Dy, 2RR), BN, St "

a) (XXVII-b) and (XXVIII) are commerc1ally available or can be prepared according to

conventional reation procedures generally known to those skilled in the art.

Pharmacology
25 The compounds provided in this invention are positive allosteric modulators
(PAMs) of metabotropic glutamate receptors, in particular they are positive allosteric



WO 2010/ 130422PCT/ EP2010/ 002908 62 (1:1) (0.21 g, 0.287 mol) was added.
The reaction m xture was heated at 95 C overnight. After cooling to room

t enper at we,2o0tonBo422act i on m xture was filtered through gcairpi®omeisss earth
and washed with DCM The sol vent was g@vaporated in vacuo. The residue was

purified by colum chromatography (silica gel; eluent: Heptane/Et0OAc up 5
to 3% as eluent). The desired fractions were collected and the sol vent was
evaporated in vacuo to yield internediate compound D23 (1.02 g, 71 %.
Descri pti Onnécﬂxlétoﬁwﬂlﬁﬁdim Zhy Lothpéunldshyfdhe pisedianveantibn oo appear (B 10 N

9 N 2 0 LOHEREESERABRBNOH SebRESHEE: B GuSheagll 8 ARUAT O e
racem c- 2, &ite Wwitbindiheheewednp hrosgphémiorpnd rggiowafapikﬁt Inqdeb(db 40 7thg, 13r©$®§5 afnol )

"0 CE20% AR O gdfndOF ROBIRG, b Shmplufey Pogs i nbagoige o

reacti of mimEInRe WéBth?éatBI@F gempaunds nywdé¢d in 8Hgwexeatipn Bz expactad Wohavs?o

mn. After (pgpldffet EQM@QKQIW Bf Qheif Iaslmyastmareage HieUfeBp m& yRshad
with EtOAc. The org Pllc Ig&g arat ed with dried

(Na2sOd) . AFEFPIOTRISg) difsth cRRAFIRg e resRanseed By EECRRIST- 20
purified by col usn ustd chatﬁmgthapdem(‘&rdatmt’gei; ;intehdeihto réfeMibieght proeesses,t 0

20% I d i t t

cvapor at ed Tereadie BESLOER bk, RAHAFLE BNHTR ST oyl iy e Bialspiotes
Descri poi omfzi@l%ﬁse?bBtdxmsmt pt;qessanbbr mdz:aselat@taicumm}amooniaﬂbmpb{ms 4] oxazi ne
(D25) To a sol yid (ﬁ@ e %ﬂ%é?)rt MRAnRbE rE@I@QH”&IcQﬁ m(nId @&ommg t@%l?e EEH%‘rQl in

DMF (10 m)_was_ a ronosucci nim
reacti on mbergpla (\J\héhesﬁewe&p@&natforfw grepherd thei W@tlwwa?mwal&ﬁ afigr 20

mn. After gzoasd mltt&l gan@mldtt@s%%wslﬁ&wmﬂs&s?%%&@%ﬁﬁ 63 terrper ature,
the reaction m I ed w IBIII br rmsucmqu %l glﬁ‘%é (I
heated at 180 C d’é‘?’ %IaIeF FQHS PSR # SPmpEY PICCOA(II gno M t he
reacti df niBormnka (\I\)a$he/\ﬁsﬂeedomehb fodatdGhere¢ hapdethe phamhacesti¢alltyi agngptabre acid

extracted wyt e ' d the
sol vent evapoI?daStI:}C‘II4 dllt?\-&vggﬁsg%g I’Iﬁha%?vat%vaﬁl&goghct wg)g a‘g‘IJI‘I%II“ ag\la%y col I%II

chr omat ograswdwltpltwngmtlomfept@n@amng@@ﬂequmwuqy@/o up to 40/ 60 as
eluent). The des]‘}feegregérﬁcfh'vé}ﬂ%n"\@lrs@ remtés%t@ctoaiwuﬁ&%@&ah@dtd [heVgédb,@alt 0

I[l)leg I:(rjl IpIs It gr ﬁl (?) the tgr%gpsor?lzegc %orms t(lzIereot2 an@ the phgrrlImﬁ:regt?ga?ly accepta?ble acid

4- Pon i m)di[ ror 2baséd - iddﬁtﬂoxﬂ,satéahetmarmmwlﬂhe&oﬂ or ax pharmedcanticil yc'b)mﬁ)smo«?llOI hydr
0- 2Hbenzo[ 1 T ol ut| i D25
(11 5. 3. RS e bihn for, 4%, T, L WeloBlor' AEFEA & 5o SARANE

b| s(pi nacoltmatn)mt I@é,ra)cpr(dltmem gmagingd Singluding aaleman tthe teatmeat et preventibn1 09

g, 11.296 A;di Nast I u and then
[1,1" -bi 3(3 pIIII,)énnC)l/1 | p oatffeefgﬁoo? %%?(I)Qé%ﬁzo]ybw%crﬁﬁoro al I%Qﬁegzj))&?cgﬁrr)sl ex wth
r

DCM (1:1) (eodubgors of gk mtbmm%a@r RosHivg allesfers a@éplatms Fheaz? e was heat ed
at 1002€ over ni gite. pééén@ﬁn\f‘dﬁﬁbh radsol R1dtE0 theruaeroatauascﬁnpddme a’ceéh‘dﬁrlg)fb thext ur e

filt dth 0 t d . w.th
sol vent %Sgeava&&?o%wﬁa e BER RS | Gr® LERRE e e ey
chr omat ogr apbept{tde lacidaogbhse alditbot salte)(ﬁﬂchﬂleeia]mws) thefdod, desi pladnbcemtitalons

ot er oot a2 ronuncuDRe Yy MR BUASRE Hehaplro bty e

sol i d upon t@@mtr@f Q@ventlon of, 1n partlcular treatment o a condition in a mammal,

30 including a human, the treatment or prevention of which is affected or facilitated by the
neuromodulatory effect of allosteric modulators of mGluR2, in particular positive
allosteric modulators thereof.

The present invention also relates to a compound according to the general
Formula (I), the stereoisomeric forms thereof and the pharmaceutically acceptable acid

35 or base addition salts and the solvates thereof, or a pharmaceutical composition
according to the invention for use in the treatment, prevention, amelioration, control or
reduction of the risk of various neurological and psychiatric disorders associated with



Description 27

1-Pyridin-3-y1-5-(4,4,5,5-tetranet hyl -[ 1, 3, 2] di oxaborol an-2-y1)-11-1-i ndol e
(D27) W0 20i00¢3320422PCT/ EP2010/ 002908 64 and pot assi urcagpb@ibeoiods 186 g,
12.082 nmml ). A nitrogen stream was bbbl ed through the m xture and then

[ 1, 1' - bi s(di phenyl phosphi no) -ferrocene] -di chl oropal | adi un{I1)- conplex wth
DCM (1:1) (0.177 g, 0.242 mmol) was added. The reaction m xture was heat ed
at 90 C overnight. After cooling to roomtenperature, the reaction m xture
was 5 fil t efledmiaterdysbinctdon i sacamaus], imludmgamﬂum hthel tmhﬂn’renitpﬂprﬁvanmmeofand

L ook v AR A o MR T D R,
el uent) . ThBOdié@DrselfrmGhJ&Z ons were coI | ected and the sol vent was
evaporated in V%&HB fh@ @f&&hﬂﬂd&hﬁ&ﬁ%ﬁ@iﬁ) Hf%’%g%da B &91d(9§:c9rd1r7£'to/(iheas a

white solld 10 Descri ptlon in-5-y
, 5-t et r ametgeperal [Formul az](l)d.tbﬁaﬁeqemsawcgc nyfmS/‘IheTeﬁﬁ tirsp pharmacentigally
stirred 50|d¢igzibl@fac§l- & BaRe Adc{ltzoﬂrgmtsyhncﬁﬂ&yédldates theydof] bk larﬁﬂﬁhﬂb&%tl&l

504424- 81- aH%BBr%Fﬁoidi‘?n?i% tB'e nvendion Inﬁ’ﬁa‘;; § thimyshihee SE & gng&cgrpgnt( $ros1

bls(plnacolg
g, 20.894 nmatihg, Areventinge nnsdioemimgvacnirabinige drt tedocigly thee nivkxtofr €adnd t hen

it (1.3 SRS IR B Gl SHEaagReLsflgbh b i ilpomy 5 1
heat ed 18t goanml@lxemﬁlu uding. a Afumean, dhe|treatmend qromivc:rém@epétvcln@ i§ [éfeetedcari on

m xture V"asfa&h{a%%rt?}dthE 'ﬂ%ﬁ’x‘é%dqla%&r%%ﬁpo%% 'ﬁllééi%d’ﬁ%ﬁ@l%o\f‘é Bf‘m@}hﬂ&j' oxane
and the sol vent vvas eva vacuyo. The residue, was purifi.ed %ol um

|
chr omat ogr aphy (18j Ppgtigu Iah“el‘l?é‘Fﬂ logicgl, @g eF’SE’Fb‘AE“‘%‘ rdd?ﬂr %/ ESSP‘E}a‘SS/ r@t as
el uent) . Theutd@ater @ghfilictionh] ftfudeedie G0Moae bE the?follddng Benditibiveot disesses:

evaporated In vacu t.er.nedi at e co Qun D28 025 494.
5010/ 1304760 B okl 3P AT Bty 58 W or Gtiniple, “Getestar deiid
4- (6- NﬂﬁhylsubgqquctntrtoBGa]dl)ae dypassi :hargm dhid- grafimg] ]strdke)xca:mbné isOR@yiapspin

A nit di
(3516 Sq, S5 TR HauEA, bALAM hybolta! chce ﬁ%ﬁﬁ”‘i&%@’é‘f el e
mol ), 1, 1'damgge,( qdgsmriia) M%ﬂ&o)ﬁ@&@é@% (@emsla@ Alzhgimgs) )dlsease
g' Z ( g' EeSZHuZIE? cLtORGRES)) RidybRSHHIN fafbraﬂ8§clgnos@, QQ?]Méﬂlag;’-d‘dlbetl?opath

i ro- nzoxazi
Ot B Bsoh e R Barion st Py sppms
cool i n@o0t o andodisbaivper atevigted t ithr @actulan spastidityt uncﬁu&mg trebes; edpitdpsypugh
di at
V;gug”eﬁﬁg%?)gg@ 'Sgs %ﬁ A’i’ﬁé ?ﬁgluglr@m%?fb‘g heI{hr%gg)ah}éﬁ tﬁa" F}E’é) rs%&f’i'née
el uent : mwegcrm&ncq/ﬂw,lwwn% waihdnay ah {inglugéng )ubsmeeqj aisd forr ezcﬂnilnim

were col | e%?ﬂe@”ﬁc&tlﬂf‘e SRbY&HAL fmcﬁvmaf egedz'adl\éﬁgﬁif?est Ocdéhﬁled sedatives,
i nt er nedi at e conpound % asay? | ow or | | scri.ption

30 7- Br ono- }WP{“@‘%tqﬁ?}’- B@ﬁﬁawﬁ 3019&9phsema dpmrsiglo (aflndng, 8[3‘1“@!1]'7&5?a2¥1’ﬁéty( D30)

25 disorder, panic disorder, and obsessive compulsive disorder), mood disorders
(including depression, major depressive disorder, treatment resistant depression, mania,
bipolar disorders, such as bipolar mania), posttraumatic stress disorder, trigeminal
neuralgia, hearing loss, tinnitus, macular degeneration of the eye, emesis, brain edema,
pain (including acute and chronic states, severe pain, intractable pain, neuropathic pain,

30 and post-traumatic pain), tardive dyskinesia, sleep disorders (including narcolepsy),
attention deficit’/hyperactivity disorder, and conduct disorder.

In particular, the condition or disease is a central nervous system disorder
selected from the group of anxiety disorders, psychotic disorders, personality disorders,
substance-related disorders, eating disorders, mood disorders, migraine, epilepsy or

35 convulsive disorders, childhood disorders, cognitive disorders, neurodegeneration,

neurotoxicity and ischemia.



20 To a solution of internediate conpound D29 (3.756 g, 16.559 mmol) in DW
(50 M) was added N-bronosuccinimde (3.25 g, 18.259 mml). The reaction

m xt ure wae 208si3e2wi t h NaHCO3 (aqueous sat. sol ution) aod/pPréwacioesl with
Et 0OAc. The organic | ayer was separated, dried (Na2SO4) and the sol vent
evaporated in vacuo. The crude product was purified by colum

chromat ography (silica gel; DCM AcOEt up to 3% as 25eluent). The desired
fractions were collected and concentrated in vacuo to yield internedi ate
conpound D30 (4.B8fegabl9Ofite agnialyredricuy sybtiem di€drA6rl 3/ dh3dikaat i disobde? s ddéi? 908

o6 Beser vy g il S S U b bl ey RO R AT P 2

di oxabor ol an-
sol ution oqupmselpne@bsamveemrppulme O30rdet (O€1Y), paric dd®rdempposttraumati¢-stiiessc ane

(28 m ) mercﬁs&é&e(@ﬁbg wcmsﬁaﬁa%&ib&% ?ﬁbb(lés 192 g, 16.509 mmol ) and
pot assi um acetate (2 A nitrogen stream was bubbl ed
t hr ough3t he ni Xt]ﬂr,eée ahiw, t[hﬁéﬁntral nervous system disorder is a psychotic disorder selected

[1, 1" -Dbi s(digxhemd ph Mm@};h&@;smaﬁ@neﬂehﬁkﬁam ofigdraér, agbhmasﬁf&ct%nms%meﬂn th

DCM (1:1) cti xture was heat ed
at 100 C 1@08\%8}1‘?r%8ﬁ?m i’fsgﬁ )ﬁ‘m%ﬁ{j‘“%‘qd%‘fﬁe}?sé( A Eﬁr ®I-the reaction

m xture was f| I t]éne&dahly,rtbugbntrhl atooas egtsn daotder amdpmmmmy tisdrder selected

1, 4- di oxan v ified
oy col um oA B S0t S BRI e on 6 Reprl il S LGB Bb
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saturated deBBe and’ r yer was 25 separated, dried (Na2SO4) and
concentr at Z%blyél evacﬁ% g@ﬁg‘?g@? ‘Sglawas washed with Et20. The solid thus

obt ai ned was di Jusfaily: theecenpalnaervoysysstans disorder ds actingrdisprder selpstrd t o
yi el d i nt erfrgflitial oﬁ @&w}éxl@%gr\bgaﬁidlﬂmﬂa%rvow

2010/ 130422PCT/ 1 908 67 Descr )
/ V- (4-chl or o- 3- | cfa% %w.tﬁ? ﬁerﬁrah?rvﬁu%' S %3@3@;&6&&%@9&? disprer shaetsd fiomy | N
i rv | 20 3hd@reupsof bipotan difordert & ide dl)atyclothymici didofde?, dépreésSion, d¥sth@dionmol )
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and 2-cycl oprop POr de ere g
reaction maxlﬂléild tm lgquedé@pcuitdlm eh t enperature overnight. To this mxture

was then added Nabiehkb) aneH Aétvous it @Rdrded REnIYFHANI C | ayer was

Separated, dried 04 ncentrated in vacug 10 to yield
i nt er medi at e corﬁj’ 3 gfen\grag neygys | system disorder 1s epilepsy or a convulsive

25  disorder selected from the group of generalized nonconvulsive epilepsy, generalized
convulsive epilepsy, petit mal status epilepticus, grand mal status epilepticus, partial
epilepsy with or without impairment of consciousness, infantile spasms, epilepsy
partialis continua, and other forms of epilepsy.

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

30  disorder.

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

35  dementia, substance-induced persisting dementia and mild cognitive impairment.

Of the disorders mentioned above, the treatment of psychosis, such as

schizophrenia, behavioural and psychological symptoms of dementia, major depressive
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7- Chl or o- 3-cycl opropyl net hy1-8-iodo-[1, 2,4]triazol o 4, 3-a] pyri di ne (D34)
15C1 | nt ewordicatses2eonpound D33 (13.5 g, 38.399 mmol ) wagcharbed/oadood 60 C
for 2 h. After cooling, the brown gumswas purified by columm chronmat ography
(silica gel; DCM EtOAc from 100/0 up to 50/50 as eluent). The desired
fractions were collected and concentrated in vacuo to yield internediate
conmpound D34 (7 g, 54% as a yellow 20solid. MP.: 246.7C Description 35
7- Chl or o- 3-distederpricqaythentt hesistéht mié;hyésionl Bipélar t dépressining 4nkidy, alepsessidn,ne
(D35) NN Ca_ 25 To m.xt ur.e of rediat 0 0 799
nmol ) in tc%eﬁ%fﬁ{ézida%“’ﬁﬁ(‘y ({5?10(5@? %%et ro é‘% et g}éﬁéfr%g %élgﬁ gncfc?ilgad Sngtame
met hyl bor ombusmlddni(xed 588 ety and. mmsml are Of particular importance.

di cycl ohexyl (2, ARbARLY eghgﬁ'é/dl 2BV )tH@Q%Hﬁn%}ﬁ' 1ofsmgh%3@9m%g7ﬂu&lao 36

mmol ), Palladiu acet at e
5.396 nfpl yMigERe, memqle/am GRd %SEFFQEFEZ@{@?‘@@' A0PQItaRCer eact i on ni xture was

heated at 100 C mvgesinghhe fd\fﬁlﬁédlﬁ@@bfﬂﬁ: Diafosticd: Statistiasl MiahwH] & Médthl

Et 0Ac and shed or.gan er was se arate
concent r at et}S9" e"\?%%é’f e Igﬂgr‘aﬂ’sb ﬂﬁﬁlhf% %d\SB?/C‘%t T, RV cfﬁ“oarrala&a?%lﬁhy
(silica geltooloiMhetidatification DML disood2OdS0ribad kdrevanThe pdisen skiled adthe art

fract] ons YBNSeeahlthadianAieeRRIAALES, Roloa@ChR: bfsethehln'sDiEhFReY 2t e

conpound a cream sol

8- Chl 0 6- 7 ngurplogienl @ndpﬁmampﬁmpmeme)scmwdu hﬂd@ne&sy 2pd that theze gvelve Mithor oet

hyl)-1, 2, 4mg(ﬁéaql§ﬁ)&9<[1é,t§-d;‘]rg Yrekgisne (EI) 10 A mxture of internediate
nunol ) and osphorus(V), oxychl ori de (

_(ioggg_unmipf))l T Ahsrsoreo 15 HvpER MR dealF e 2 SomEo RO e Gl pereral .
i rradi ati orFohtlayIyyhe s%rb@fsoﬁx@ﬁb iféigns thisdeleXend ﬂh@%@ﬂﬁac@ﬁﬁcal@cﬂwéptﬁb‘l} avds

has 15 sepdf drst ioB RSl s SohEERY rar 4F PREimeilir MRy o™

pr oductl Swasliggasds imentiobgd bereumbefochir omat ogr aphy (silica gel; DCM AcCEt up to

vacuo to yleld FrRaraEbh i elfe ‘8"4‘%‘9*%5‘912%%%@‘*%% cAPEE B anpl o
2 the stereoisomeric forms thereo and the pharmaceutically acceptable acid or base

8- Chl or o- 3, aeamh%h@raylhrmmdwate@ fhreftolfy 88rOusé4ih- (rbfRingalnie bRe Dt tAY 'dstadesy 1) - /

H indol-5- 11% Hﬁqz) I"‘Bﬂ zoI o[ 4,3-a]pyridine (E2) CI' To a m xture of
i nternedi a igRtbhsrel 9.2 g, 0.6 mMmol) in 1,4-dioxane (3 m) 25 under a

ni trogea atnosp h[éreenmrtmn&dsiﬁfblatm er arecinpdendcamepriingltoht geerdb formul(1),79

mol ), Pd( %%Peﬁeoqam?e%% ﬂj &%re ?j' ?%M@Bg@g gc tabfl ldg 8u(§r Bgste

sol ution). TEACTON M XEUFe was mcro
i rradi at i oraddision18ltsnand Ahe eplvetes|thergof, tfhe the fteaimenivas preivpmmredntmm@m

pad of cel iRl JaRYefle U s FIAAG mAENRnLd hireabgres concentrated in vacuo
and the residue was, pur|fied col um

DCM MeOH( NHB) upiiegngeption @F%éﬂetfs torhe Eﬁ?s‘i"lr] s qompagad e?f%/) S'a!é")glgff g%‘&f’tr%ld and
concenppat EdrinGlaqdg e $tereyisémeria foras teeof hral thephashdtjettitatly acceptable acid
or base addition salts and the solvates thereof, for the manufacture of a medicament for
the treatment or prevention of any one of the disease conditions mentioned
hereinbefore.
The invention also relates to the use of a compound according to the general
30 Formula (I), the stereoisomeric forms thereof and the pharmaceutically acceptable acid
or base addition salts and the solvates thereof, for the manufacture of a medicament for
the treatment of any one of the disease conditions mentioned hereinbefore.
The compounds of the present invention can be administered to mammals,
preferably humans for the treatment or prevention of any one of the diseases mentioned
35  hereinbefore.
In view of the utility of the compounds of Formula (I), there is provided a
method of treating warm-blooded animals, including humans, suffering from any one



WO 2010/ 130422PCT/ EP2010/ 002908 69 to a second purification by colum
chromat ography (silica gel; DCM AcOEt up to 80% as eluent) to yield final
conpound W 20fl/18df29, 45% . Exanple 3 53 PCT/EP2010/002908

- (Cycl opropyl net hyl ) - 7, 8- di hydr o- 741-46t et r ahydr o- 2H pyran- 4-y1) -/ H i ndol- 5-
yl] -8- (tri fluoronmethyl)-1,2,4-tri azolo [4,3 -a]pyri dine (E3) cF3N, ...
[ Njc........ 4 To a mxture of internediate conpound D10 (0.180 g, 0.653
mmol) in 1, 4-dioxane (4 nl) under a nitrogen atnosphere were added

i nt er medi atof the dpesed nhdtioned Rertkirbefok® afld @ometiel Jof preienihg)id WadmOboded

0. 065 mml ) and Na aquequ at.. sol ution The ,r ctlon m xture
was heat ed aﬂm%%ngcgﬁ‘@é\”n}ﬁné’r%&é\? ?F*} %fegf?sdﬂe[ft e‘} hﬁ‘iehnb f’er cool i ng,
the m xture was Said t metodds hcanpylisea t]pmchdarhmstratu@naceoube esystemianor vepikald
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ol o[ 4, 3- ZWFI din-7-y1]-11-1- i ndo1- 1- y1] - cycl ohexanol (E4) cF3 HO To a
m xt ure of Cor’rpOI]fHﬂetDﬂd;) th®.idthtign dlso/ 28atedd )a etHodd fati i aprevdritionl gndisrder a

ni t rogen atm) wer e a ed co ound tr 0. 309 0,907. muol),
p(PPng) 4- (DRBRIT ST ol 6958t Hio s HRRe Rt RSBt Sl ipstadinisting
sol uti df) . aTtherap@utically teffoctive arhouns Qﬁaemmemda@hcatdmgm theunvintionite agativiat

irradiation,f,0Lq After cooling, the mxture was filtered through a pad
of di atomacgous eg{%}; and washed with EtOAc. The filtrate was concentrated

in vacuo and t héOneskitled imthe a5t wil ireqosnize dhat miberapevtically gittesHye ewphRicef gel ;
DCM 7M |S|O| Yhé pm\w oM ¢ rBseNE?HgH@oﬁ B tﬁg/%ﬁ?uﬁd Mfagl):?t f5hlﬂo&iﬁ§ﬂertﬁéig$t{\a 4fons

were Co ec n al e 1. N vacuo I,e I Na 0
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1. 799 mmol ) en at nos
i nt er medi att@eat;@grpbmaesm V(lucmm@latlorw@ theron! uﬁﬁij(lPFhﬁa?ﬁme]@ 81161@ ag, the. 144
ol ) and Naddei&s (RstbedaRiieRUSvifldbe deRHHINE@dn a TERe 'RACAIOBy rﬁhxzitwnﬁm‘gas

heated at 150 C under mcrowave irradiation for 10 mm” After cooling
room t enpe®WEHFRD: the reaction mixture was refilled with Pd(PPh3)4 10
(0.05020) and i rGardralyed saitallo@osé &8 ordelthai resully fred com@ntrifon bheheP AMusite was

The. 11t r atlt fEargahgl, fraaf s RRORNS SR0oind S Pancionily dubvds g2
col utm chr dimaolgginathbse fedtinentacapekbntrabons, e patienp in ue@/@ﬁseﬁmahhlyely b be
desired fraghjigRRrdLLE eﬁ@étlv%cﬁlﬁﬁpéﬂgc ;iémpﬁr%ﬁf?tt Slatidht ‘03(91”{?1591% W Ehdht %g

resi due that was triturated m Xt ur es solid that

was puri fi dag/kg bedy werehtreferably frapnabout 001 aag/kgto amwéma(kgibpéﬁwmko to
40/ 50 as elmigrat reféFElﬁydﬁﬁinr asodtr aotll (iwd%b@@d |1@Cin%¢kgaibdd§2%éigﬁtt rabed in

vacuo to ylper,‘é era iy %rong: oamat! Q) E17 g {6 abott ; g %g&éaggéy wexght even more
preferably from about 0.05 mg/kg to about 1 mg/kg body weight, more preferably from
about 0.1 mg/kg to about 0.5 mg/kg body weight. The amount of a compound
according to the present invention, also referred to here as the active ingredient, which

30  is required to achieve a therapeutically effect will, of course vary on case-by-case basis,
vary with the particular compound, the route of administration, the age and condition of
the recipient, and the particular disorder or disease being treated. A method of
treatment may also include administering the active ingredient on a regimen of between
one and four intakes per day. In these methods of treatment the compounds according

35 to the invention are preferably formulated prior to admission. As described herein
below, suitable pharmaceutical formulations are prepared by known procedures using
well known and readily available ingredients.



208- Chl or 0- 3-cycl opropyl met hyl-7- [ 1-(2-nethyl pyridin-5-yl1l)-/Hindol-5-yl]-
[1,2,4]triazolo[4,3-a]pyridine (E21) To a m xture of internedi ate conpound
D4 (0. 335wQ,20fk/yB62moI ) in 1, 4-dioxane (6 m) under a rctrErpg@bn/08doo®spher e
wer e added internedi ate conpound D28 470. 37 g, 25 1.106 mmol ), Pd(PPh3)4
(0.058 g, 0.050 nmmol) and NaHCO3 (2 m, aqueous sat. solution). The
reaction mxture was heated at 150 C under m crowave irradiation for 15
mn. After cooling, the mxture was filtered through a pad of diatonmaceous
earth and washedBeuatde such-phisitivaradlostetie rrliddullatm@f\mélmmmdndiag@drripnumiscuo

ol ut i on oL b bl Ene ke T SCHAST IS BhiNe 113 W BePllgae Il 1T

col | ected ah@ipt?@mmthqisetﬂlhznevmot@&glyiamatﬁ a residue that was triturated
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m ) under goritive cajlostesic nmsptletos wﬁen@laﬂﬂemcludum nanhpatmiscofrﬁonnullal)ﬂ)} 0. 295
, 0.989 1 P Ph3 0 bﬁ(ﬁ%

gqueous sa?c m+a)htbn Q’iﬁ #h}nAGI(IRZ §%, et %{‘ %@ %l €a edugt Ognélﬂe’dg?r

m cr owdfe ioxpmgleatliod/9208; WCEHMRY; A&Y&54Z%|Lﬁg1049h% Y x344344wbY -3 §4002%;ed

through a pagl19is3; at pYBReoYSs, eantincand; washesoamrt h diedlumblsy; f IMGsabes was

trat dth d h to h
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desired fr autfbylbicyelbEs. L"O]Heeﬁmesalﬁadiehrb@m}ent r at ed atid; vacuo t@)yd-@hthoad-
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[1,2,4]tri %éﬁ}d%%xcgcl% ?Y'ﬁ)glﬁ!xﬁﬁe Q%)%Earb!}k Tﬁ a it ur FS Qfl 31(‘5@"65@0-'&&}1{% 3-

corrpound D3 di oxane under ni trogen

at nospher e w%bl%éf&a 1y Gihexansd, %‘Eié:a&%ﬁ%ﬁ%! Dt%ﬂw -2- azsme- flupgepd-) |
Pd( PPh3) 4 (Hydb3§bidycld[R B Hexahe-2 E0dic (1, aaﬂueous sag+)-sahiffolpn) .

o A ter GBUPTHBE LT R BERRE GASTRPOSHEd thr oudFida pad of (AT ABRREkoUS
earth aAd Jhehedcyuld[B. INHRSERe{2]6-dicartagqyBouacidat 1S2M,38,68+2)amifbes-fodbroeht was
fg.”f.ef;';r gtel FobidyMBFHP oS add s 6! A HNE18RSRAYT 1§ LRUDYS 682 U4HinG H-ATBL4" aphy
hydroxybicyclo[3.1. O]hexane-2,6-dicarboxylic  acid;  15,2R,3R,5S,6S-2-amino-3-
fluorobicyclo[3.1.0]hexane-2,6-dicarboxylic acid; or 1S,2R,3S,5S,6S-2-amino-6-
fluoro-3-hydroxybicyclo[3.1.0]Thexane-2,6-dicarboxylic acid. More preferable mGluR2
25  agonists include LY-379268; DCG-IV; LY-354740; LY-404039; LY-544344; or LY-
2140023.
The compounds of the present invention may be utilized in combination with
one or more other drugs in the treatment, prevention, control, amelioration, or reduction
of risk of diseases or conditions for which compounds of Formula (I) or the other drugs
30 may have utility, where the combination of the drugs together are safer or more

effective than either drug alone.

Pharmaceutical compositions
The present invention also provides compositions for preventing or treating
35 diseases in which modulation of the mGluR2 receptor is beneficial, such as the
disorders described herein. While it is possible for the active ingredient to be

administered alone, it is preferable to present it as a pharmaceutical composition.



30 DCM AcCEt up to 100% as eluent). The desired fractions were coll ected
and concentrated in vacuo to yield a residue that was triturated with DI PE
to give aveabiodi304a® 2010/ 130422PCT/ EP2010/ 002908 72 t hatrcrap2@unbioned by
reversed phase chromatography on C 1 8XBridge 19 X 100 5 p.m to yield
final conpound E35 (0.025 g, 25% Exanple 42 58-Chl oro- 3-

cycl opropyl nethyl-7- [1 -(3 -fluoro-pyridin-4-yl)- /Hindol-5-y1]-
[1,2,4]triazolo [4,3-a]pyridine (E42) C Njc4 \ N/ F To a m xture of

i nt er redi atAccoohpglyndhdpréenB igyenfioB 98lsommlalesi to h, phaiinmacautécal 4composiiioder a

ol ) o KRR 1 e WERaBAREALY AL ERARH &hﬁerﬁa@%igf’f% s bdlé ielaichh, 4°° 10
sol ution). therapauéigelly cﬁfo‘ﬁIXQ vaneouidh sofh @a cemipend Bgc & thﬁ cingertics, in

irradiati 0'};afti¢&:la1=5a EbRpovd %co?(ﬂﬂ%'t@@dn% Iao(l?” &%Hﬁﬁa%%ﬁﬁ&a;ll yt {ieptaBletdatn
m xture was, refilled wth Pd(PPh3)4 %0 020 and rad aterg t" 150C for 15
f

mn. Affer thagerh agolvae thersat prer Haeeo qule%lbalsemeaﬁ Arm thergo i B eous
eﬁr th ang \mlabﬁdnumah “EXBVbtthse ifi tﬁddeﬁseeoﬂf@&ugl&nmmmlbmt}ecbalm “E‘%’Q"iﬁ‘éﬁﬂ d

t he residue S_puri um c r.a ica ge up
to 4% as el 5@% dp glo&e@l ES?IF%?EIPV%{?g g’%‘ﬁ?ﬁ’@& %4 and concentrated in
vacuo to yield ’Eher esmgoendshatcondingt ta tthe aineenticing hmEtpaﬂwublr gthee chbmpeaiinds
conpound E 9

ST o ooyt 5%@%%@&%&%‘%&%% Hodfa Jﬁé SR fergl the: solvates and

- 2H bedfo [the aqerfm Iy yspmericifopng thareqfagbpay pubgows py Pﬁ)labﬁ’étlQlE@@fe CF3
INL.. .. N Nmngy be fozmmat@d {Htéitv'dﬁ&a hdrﬁb@éu'ﬂi@ﬂ' fRkfs (f&rmmiu&l&] Qrpdded. Gs

2.946 rrm)l) |n 1, 4- di oxane ni tragen at ere
Zided | nt e REOREHE CORROURISIREE Be% b Giedor DSt BeRRERHOYS Ko o
0.147 mmol )syaa:dldﬁab@ﬂﬁn(lﬂeﬁngrﬂmgaqueous sat. solution). The reactlon

mxture was heah el fhmhofuicat PRbodGICUR VRS UMLKY S brebafddby A"
coollng to room on mx ure was
Pd( PPh3§4 (noeth@ds will knetwi in thei aat efipharma&o dor mlmmxn%ﬁ@@pdt@mhuasghQsa room

?8 ngpgg atél‘éE&lbeH he GeAfdrd QR 41! ReHfifothRS Piidrinhb&ficA98LRnMst (1 SR PRBA

Publishing Company, 1990, see especially Part 8: Pharmaceutical preparations and
their Manufacture). To prepare the pharmaceutical compositions of this invention, a
therapeutically effective amount of the particular compound, optionally in salt form, as
20  the active ingredient is combined in intimate admixture with a pharmaceutically
acceptable carrier or diluent, which carrier or diluent may take a wide variety of forms
depending on the form of preparation desired for administration. These pharmaceutical
compositions are desirable in unitary dosage form suitable, in particular, for oral,
topical, rectal or percutaneous administration, by parenteral injection or by inhalation.
25  For example, in preparing the compositions in oral dosage form, any of the usual
pharmaceutical media may be employed such as, for example, water, glycols, oils,
alcohols and the like in the case of oral liquid preparations such as, for example,
suspensions, syrups, elixirs, emulsions and solutions; or solid carriers such as, for
example, starches, sugars, kaolin, diluents, lubricants, binders, disintegrating agents
30 and the like in the case of powders, pills, capsules and tablets. Because of the ease in
administration, oral administration is preferred, and tablets and capsules represent the
most advantageous oral dosage unit forms in which case solid pharmaceutical carriers
are obviously employed. For parenteral compositions, the carrier will usually comprise
sterile water, at least in large part, though other ingredients, for example surfactants, to
35 aid solubility, may be included. Injectable solutions, for example, may be prepared in
which the carrier comprises saline solution, glucose solution or a mixture of saline and

glucose solution. Injectable suspensions may also be prepared in which case



WO 2010/ 130422PCT/ EP2010/ 002908 73 irradi ated at 150C for 7 mm After
cooling, the m xture was washed with NaHCO3. The organic | ayer was

separ at edvoadnioeido2bla2SO4) and concentrated in vacuo. TheCTtmpda@opomdiict was
purified by col um chromatography (si4% ca gel; DCM AcOEt from 100/0 up to
50/ 50 as eluent). The desired fractions were collected and concentrated in
vacuo 5 to yield final conmpound E50 (0.680 g, 51% as a white solid. Exanple
51 8-Chl oro- 3-cycl opropyl net hyl-7[ 4- pyrim di n-2-y1-3, 4-di hydro -2H benzo

[ 1, 4] ox azpproprigte] hqul{i lcarriet}, mpanhng)agmtssamh}lwhkdimw bESHPIGEIN, Allshi=<
/71 10 To i ( 0 in
1, 4-di oxangn‘{[}%a(ér(rfiJ §I% Sgdd fgﬁgr??%g(})ﬁéﬁsq m)sp e?rg%\%/etrgé)%a%gggn&hg g?n&?g g%rg
conmpound D26e,( (o Jemid), fomnompmmls Imd(thmrp@)rmomooslsugabls 5 pergBlaneaisd
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y—cyclodextrins or their derivatives, in particular hydroxyalkyl substituted
25  cyclodextrins, e.g. 2-hydroxypropyl-B-cyclodextrin or sulfobutyl-pB-cyclodextrin. Also
co-solvents such as alcohols may improve the solubility and/or the stability of the
compounds according to the invention in pharmaceutical compositions.
The exact dosage and frequency of administration depends on the particular
compound of formula (I) used, the particular condition being treated, the severity of the
30 condition being treated, the age, weight, sex, extent of disorder and general physical
condition of the particular patient as well as other medication the individual may be
taking, as is well known to those skilled in the art. Furthermore, it is evident that said
effective daily amount may be lowered or increased depending on the response of the
treated subject and/or depending on the evaluation of the physician prescribing the
35 compounds of the instant invention.
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Depending on the mode of administration, the pharmaceutical composition will
comprise from 0.05 to 99 % by weight, preferably from 0.1 to 70 % by weight, more
preferably from 0.1 to 50 % by weight of the active ingredient, and, from 1 to 99.95 %
by weight, preferably from 30 to 99.9 % by weight, more preferably from 50 to 99.9 %
by weight of a pharmaceutically acceptable carrier, all percentages being based on the
total weight of the composition.

As already mentioned, the invention also relates to a pharmaceutical
composition comprising the compounds according to the invention and one or more
other drugs for use as a medicament or for use in the treatment, prevention, control,
amelioration, or reduction of risk of diseases or conditions for which compounds of
Formula (I) or the other drugs may have utility as well. The use of such a composition
for the manufacture of a medicament, as well as the use of such a composition for the
manufacture of a medicament in the treatment, prevention, control, amelioration, or
reduction of risk of diseases or conditions for which compounds of Formula (I) or the
other drugs may have utility, are also contemplated. The present invention also relates
to a combination of a compound according to the present invention and a mGluR2
orthosteric agonist. The present invention also relates to such a combination for use as
a medicine. The present invention also relates to a product comprising (a) a compound
according to the present invention, a pharmaceutically acceptable salt thereof or a
solvate thereof, and (b) a 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 mGluR2 allosteric modulators, in particular
positive mGIluR2 allosteric modulators. The different drugs of such a combination or
product may be combined in a single preparation together with pharmaceutically
acceptable carriers or diluents, or they may each be present in a separate preparation

together with pharmaceutically acceptable carriers or diluents.

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

the present invention.

Chemistry

Several methods for preparing the compounds of this invention are illustrated in
the following Examples. Unless otherwise noted, all starting materials were obtained
from commercial suppliers and used without further purification.

Hereinafter, “CI” means chemical ionisation; “DAD” means diode-array
detector; “THF” means tetrahydrofuran; “DMF” means N,N-dimethylformamide;
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“EtOAc” means ethyl acetate; “DCM” means dichloromethane; “DCE” means
dichloroethane; “BINAP” means 1,1'-[1,1'-binaphthalene]-2,2'-diylbis[1,1-diphenyl-

“l”

phosphine]; “DBU” means 1,8-diaza-7-bicyclo[5.4.0Jundecene; “1” or “L” means liter;
“LRMS” means low-resolution mass spectrometry/spectra; “HRMS” means high-
resolution mass spectra/spectrometry; “NH;Ac” means ammonium acetate; “NH,OH”
means ammonium hydroxide; “NaHCOs;” means sodium hydrogencarbonate; “Et,0”
means diethyl ether; “DIPE” means diisopropylether; “MgSO,;” means magnesium
sulphate; “EtOH” means ethanol; “Na;SO4” means sodium sulphate; “CH3;CN” means
acetonitrile; “NaH” means sodium hydride; “MeOH” means methanol; “NH3” means
ammonia; “Na;S;03” means sodium thiosulphate; “AcOH” means acetic acid; “mp”

731
S

means melting point; “min” means minutes; “h” means hours; means second(s);
“Et;N” or “TEA” mean triethylamine; “ES” means electrospray; “TOF” means time of
flight; “NH4CI” means ammonium chloride; “K,CO;” means potassium carbonate;
“Pd(PPh3),” means tetrakis(triphenylphosphine)palladium(0); “S-Phos” means 2-
dicyclohexylphosphino-2',6'-dimethoxybiphenyl

Microwave assisted reactions were performed in a single-mode reactor:
Initiator ™ Sixty EXP microwave reactor (Biotage AB), or in a multimode reactor:
MicroSYNTH Labstation (Milestone, Inc.).

Thin layer chromatography (TLC) was carried out on silica gel 60 F254 plates
(Merck) using reagent grade solvents. Flash column chromatography was performed on
silica gel, particle size 60 A, mesh = 230-400 (Merck) using standard techniques.
Automated flash column chromatography was performed using ready-to-connect
cartridges from Merck, on irregular silica gel, particle size 15-40 pm (normal phase
disposable flash columns) on a SPOT or FLASH system from Armen Instrument.

Description 1

2,3-Dichloro-4-iodo-pyridine (D1)
Cl

cl
SN

| =

To a solution of n-butyllithium (27.6 ml, 69 mmol, 2.5 M in hexanes) in dry Et,O (150
ml) cooled at —-78 ©°C, under nitrogen atmosphere, was added 2,2,6,6-
tetramethylpiperidine (11.64 ml, 69 mmol) dropwise. The resulting reaction mixture
was stirred at —78 °C for 10 min, and then a solution of 2,3-dichloropyridine (10 g,
67.57 mmol) in dry THF (75 ml) was added dropwise. The mixture was stirred at —78
°C for 30 min and then a solution of iodine (25.38 g, 100 mmol) in dry THF (75 ml)



--CG HN 6 El --CH2CF3 --A CH 7 E2 --CF3 NN CH 8 E2 --C
1-1
WO 2010/130422 PCT/EP2010/002908
52

was added. The mixture was allowed to warm to room temperature overnight,
quenched with Na;S;0; (aqueous sat. solution) and extracted twice with EtOAc. The
combined organic extracts were washed with NaHCOj3; (aqueous sat. solution), dried
(Na,S0O,4) and concentrated in vacuo. The crude residue was precipitated with heptane,
5 filtered off and concentrated to yield intermediate compound D1 (8.21 g, 44%) as a

pale cream solid.

Description 2
(3-Chloro-4-iodo-pyridin-2-yl)-hydrazine (D2)
NH
HN™ 2
NN

10 N

To a solution of compound D1 (8 g, 29.21 mmol) in 1,4-dioxane (450 ml), was added
hydrazine monohydrate (14.169 ml, 175.255 mmol). The reaction mixture was heated
in a sealed tube at 70 °C for 16 h. After cooling, NH4,OH (32% aqueous solution) was
added and the resulting mixture was concentrated in vacuo. The white solid residue

15  thus obtained was taken up in EtOH to obtain a suspension which was heated and
filtered. The filtrate was cooled and the precipitate thus obtained was filtered off. The
resulting filtrate was concentrated in vacuo to yield intermediate compound D2 (2.67 g,
52%) as a white solid.

20  Description 3
N'-(3-chloro-4-iodo-pyridin-2-yl)-2-cyclopropylacetohydrazide (D3)
H

WY

cl o}
SN

=
|

To a solution of D2 (0.73 g, 2.709 mmol) in dry DCM (8 ml), cooled at 0 °C, were
added Et;N (0.562 ml, 4.064 mmol) and cyclopropyl-acetyl chloride (0.385 g, 3.251

25  mmol). The resulting reaction mixture was stirred at room temperature for 16 h. To this
mixture was then added NaHCOj; (aqueous sat. solution). The resulting solution was
then extracted with DCM. The organic layer was separated, dried (MgSQO,4) and
concentrated in vacuo to yield intermediate compound D3 (0.94 g, 99%).
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Description 4
8-Chloro-3-cyclopropylmethyl-7-iodo-1,2,4-triazolo[4,3-a]pyridine (D4)
N_—
P
| N

| =

D3 (0.74 g, 2.389 mmol) was heated at 160 °C for 40 min. After cooling, the brown
gum was triturated with DIPE yielding intermediate compound D4 (0.74 g, 93%),

which was used without further purification.

Description 5

2,4-Dichloro-3-iodo-pyridine (D5)
Cl

~N

=
Cl

To a solution of 2,4-dichloropyridine (5.2 g, 35.137 mmol) and DIPEA (3.911 g,
38.651 mmol) in dry THF (40 ml) cooled at —78 °C under a nitrogen atmosphere, was
added n-butyllithium (24.157 ml, 38.651 mmol, 1.6 M in hexanes) dropwise. The
resulting reaction mixture was stirred at —78 °C for 45 min. and then a solution of
iodine (9.81 g, 38.651 mmol) in dry THF (20 ml) was added dropwise. The mixture
was stirred at —78 °C for 1 h. The mixture was allowed to warm to room temperature,
diluted with EtOAc and quenched with NH4Cl (aqueous sat. solution) and Na;S,;03
(aqueous sat. solution). The combined organic extracts were separated, washed with
NaHCO; (aqueous sat. solution), dried (Na;SQOy) and concentrated in vacuo. The crude
product was purified by column chromatography (silica gel; Heptane/DCM up to 20%
as eluent). The desired fractions were collected and concentrated in vacuo to yield
intermediate compound D5 (7.8 g, 81%).

Description 6
2,4-Dichloro-3-trifluoromethyl-pyridine (D6)

Cl
CF
3 I N N
=
Cl

To a mixture of compound D5 (2g, 7.302 mmol) in DMF (50 ml) were added
fluorosulfonyl-difluoro-acetic acid methyl ester (1.858 ml, 14.605 mmol) [C.A.S. 680-
15-9] and copper (I) iodide (2.796. g, 14.605 mmol). The reaction mixture was heated
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in a sealed tube at 100 °C for 5 h. After cooling, the solvent was evaporated in vacuo.
The crude product was purified by column chromatography (silica gel; DCM as eluent).
The desired fractions were collected and concentrated in vacuo to yield intermediate
compound D6 (1.5 g, 95%).

Description 7
4-Benzyloxy-3-trifluoromethyl-2-chloro-pyridine (D7)
Cl

CF,

S

To a suspension of NaH (0.487 g, 12.732 mmol, 60% mineral oil) in DMF (50 ml)
cooled at 0 °C, was added benzyl alcohol (1.262 ml, 12.2 mmol). The resulting mixture
was stirred for 2 min. Then, intermediate compound D6 (2.5 g, 11.575 mmol) was
added. The resulting reaction mixture was gradually warmed to room temperature and
stirred for 1 h. The reaction mixture was quenched with water and extracted with Et,O.
The organic layer was separated, dried (Na,SO4) and concentrated in vacuo. The crude
product was purified by column chromatography (silica gel; Heptane/DCM gradient as
eluent). The desired fractions were collected and concentrated in vacuo to yield

intermediate compound D7 (1.1 g, 33%)).

Description 8
(4-Benzyloxy-3-trifluoromethyl-pyridin-2-yl)-hydrazine (D8)
H
CF, N—NH,

: O / \N
To a suspension of compound D7 (1.09 g g, 3.789 mmol) in 1,4-dioxane (9 ml), was
added hydrazine monohydrate (3.676 ml, 75.78 mmol). The reaction mixture was
heated at 160 °C under microwave irradiation for 30 min. After cooling the resulting
solution was concentrated in vacuo. The residue thus obtained was dissolved in DCM
and washed with NaHCO; (aqueous sat. solution). The organic layer was separated,

dried (Na;SO4) and concentrated in vacuo to yield intermediate compound D8 (0.890 g,
83%) as a white solid.



15 E2 --d N'-NCH 16 E2 --Cd I1L) CH 17 E17* --C

10

15

20

25

WO 2010/130422 PCT/EP2010/002908

55

Description 9
N'-(4-benzyloxy-3-trifluoromethyl-pyridin-2-yl)-2-cylclopropylacetohydrazide (D9)
H
CF,,  N—N

To a solution of D8 (0.890 g, 3.142 mmol) in dry DCM (3 ml) were added Et;N (0.653
ml, 4.713 mmol) and cyclopropyl-acetyl chloride [C.A.S. 543222-65-5] (0.373 g, 3.142
mmol). The resulting reaction mixture was stirred at 0 °C for 20 min, then concentrated
in vacuo to yield intermediate compound D9 (1.1 g, 96%), which was used without

further purification.

Description 10
7-Chloro-8-trifluoromethyl-3-cyclopropylmethyl-1,2,4-triazolo[4,3-a]pyridine (D10)
N —
/ yg\/[>
3 | N
Z

CF

Cl

D9 (1.14 g, 1.872 mmol) and phosphorous (V) oxychloride (0.349 g, 3.744 mmol) in
CH;CN (10 ml) was heated at 150 °C under microwave irradiation for 10 min. After
cooling, the resulting reaction mixture was diluted with DCM and washed with
NaHCO; (aqueous sat. solution), dried (Na;SO4) and concentrated in vacuo. The crude
product was purified by column chromatography (silica gel; DCM/7M solution of NH;
in MeOH up to 20% as eluent). The desired fractions were collected and concentrated
in vacuo to yield intermediate compound D10 (0.261 g, 51%) as a white solid.

Description 11
5-Bromo-1-(1,4-dioxa-spiro[4.5]dec-8-yl)-/H-indole (D11)

sy

A mixture of 5-bromoindole (8.472 g, 43.216 mmol), [CAS: 10075-50-0]), toluene-4-
sulfonic acid, 1,4-dioxa-spiro[4.5]dec-8-yl ester (13.5 g, 43.216 mmol) [C.A.S. 23551-
05-9]; (prepared according to the procedure described in J. Chem. Soc., Perkin Trans. 1
2002, 20, 2251-2255) and powdered potassium hydroxide (13.239 g, 235.958 mmol) in
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DMSO (300 ml) was stirred at 80 °C for 6 h. Subsequently, the mixture was cooled to
room temperature and poured into ice water. The resulting aqueous mixture was
extracted with Et,O, dried (Na;SOys), and the volatiles were evaporated in vacuo. The
crude residue was purified by column chromatography (silica gel; DCM/heptane 1:1 as

5 eluent). The desired fractions were collected and concentrated in vacuo to yield
intermediate compound D11 (2.897 g, 19.93 %) as a white solid.

Description 12
4-(5-Bromo-indol-1-yl)-cyclohexanone (D12)

S
P
10 o
A mixture of intermediate D11 (24 g, 71.38 mmol) and p-toluenesulfonic acid (0.679
mg, 3.569 mmol) in water (72 ml) and acetone (168 ml) was heated at 100 °C under
microwave irradiation for 15 min. After cooling to room temperature, the reaction
mixture was diluted with DCM and washed with NaHCOj; (aqueous sat. solution), dried
15 (NaSO,), and the solvent was evaporated in vacuo. The residue was triturated with a
mixture of Et,O (100 ml)/acetone (30 ml). The solid was filtered off and the filtrate was
concentrated in vacuo to yield intermediate compound D12 (18.13 g, 73 %) as a yellow

oil.

20  Description 13
4-(5-Bromo-indol-1-yl)-cyclohexanol (D13)

S S
Br N\ : Br N\ :
“OH OH

trans-D13 cis-D13
To a mixture of intermediate D12 (2.074 g, 7.098 mmol) in MeOH (50 ml) stirred at 0
°C, was added sodium borohydride (62.198 mg, 1.644 mmol). The resulting reaction
25  mixture was warmed to room temperature and further stirred for 1 h. Subsequently, the
mixture was concentrated in vacuo and the residue was dissolved in DCM. This
solution was washed with NH4Cl (aqueous sat. solution). The organic layer was
separated, dried (Na;SO4), and the solvent was evaporated in vacuo. The residue was
purified by column chromatography (silica gel; EtOAc/heptane gradient from 0:100 to



21 E21* --Cl N... CH 22 E22* --'-\/ --CI N 23 El ----0 --A H
Cd 24 E2

WO 2010/130422 PCT/EP2010/002908
57

30:70 as eluent). The desired fractions were collected and the solvent was evaporated in
vacuo to yield intermediate compound trans-D13 (1.809 g, 86.6 %) and intermediate
compound cis-D13 (0.110 g, 5.27 %).

5  Description trans-14
trans-4-[5-(4,4,5,5-Tetramethyl-[1,3,2]dioxaborolan-2-yl)-indol-1-yl]-cyclohexanol
(trans-D14)

To a solution of intermediate trans-D13 (0.300 g, 1.02 mmol) in 1,4-dioxane (12 ml)
10 and DMF (2 ml) were added bis(pinacolato)diboron (0.829 g, 3.263 mmol) and
potassium acetate (0.300 g, 3.059 mmol). A nitrogen stream was bubbled through the
mixture and then [1,1’-bis(diphenylphosphino)-ferrocene]-dichloropalladium(II)-
complex with DCM (1:1) (0.0374 g, 0.051 mmol) was added. The reaction mixture was
heated at 160 °C under microwave irradiation for 1 h. After cooling to room
15  temperature, the reaction mixture was filtered through diatomaceous earth. The filtrate
was concentrated in vacuo. The residue was purified by column chromatography (silica
gel; eluent: DCM/EtOAc gradient from 100:0 to 60:40). The desired fractions were
collected and the solvent was evaporated in vacuo to yield intermediate compound
trans-D14 (0.260 g, 74.6 %).
20
Description 15
1-(Tetrahydro-pyran-4-yl)-5-(4,4,5,5-tetramethyl-[ 1,3,2]dioxaborolan-2-yl)- / H-indole

(D15)
3
O
j:o' @
O

25 To a solution of 5-Bromo-1-(tetrahydro-pyran-4-yl)-/H-indole [C.A.S. 954387-14-5]
(0.380 g, 1.356 mmol) in 1,4-dioxane (5 ml) were added, bis(pinacolato)diboron (0.482
g, 1.899 mmol) and potassium acetate (0.399 g, 4.069 mmol). A nitrogen stream was
bubbled through the mixture and then [1,1’-bis(diphenylphosphino)-ferrocene]-
dichloropalladium(II)-complex with DCM (1:1) (0.0597 g, 0.0814 mmol) was added.
30 The reaction mixture was heated at 95 °C overnight. After cooling to room temperature,
the reaction mixture was filtered through diatomaceous earth and washed with EtOAc.
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The filtrate was concentrated in vacuo. The residue was purified by column
chromatography (silica gel; eluent: DCM). The desired fractions were collected and the
solvent was evaporated in vacuo to yield intermediate compound D15 (0.312 g, 74.6
%) as a white solid.

Description 16
1-Pyridin-2-yl-5-(4,4,5,5-tetramethyl-[ 1,3,2]dioxaborolan-2-yl)- I H-indole

(D16)
~
O\
TG

10 To a solution of 5-Bromo-1-pyridin-2-yl-/H-indole [CA.S. 504424-71-9] (1.73 g,
6.334 mmol) in DMSO (13 ml) were added bis(pinacolato)diboron (0.482 g, 1.899
mmol) and potassium acetate (1.865 g, 19.002 mmol). A nitrogen stream was bubbled
through the mixture and then [1,1’-bis(diphenylphosphino)-ferrocene]-
dichloropalladium(II)-complex with DCM (1:1) (0.139 g, 0.19 mmol) was added. The

15 reaction mixture was heated at 110 °C overnight. After cooling to room temperature,
the reaction mixture was refilled with [1,1’-bis(diphenylphosphino)-ferrocene]-
dichloropalladium(II)-complex with DCM (1:1) (0.280 g) and stirred at 110°C for 2
days. After cooling to room temperature, the reaction mixture was filtered through
diatomaceous earth and washed with EtOAc. The filtrate was washed with water and

20  NaCl (aqueous sat. solution). The organic layer was separated, dried (Na;SO,), and the
solvent was evaporated in vacuo. The residue was purified by column chromatography
(silica gel; eluent: Heptane/EtOAc 9:1 as eluent). The desired fractions were collected
and the solvent was evaporated in vacuo to yield intermediate compound D16 (0.868 g,
42.8 %) as a white solid.

25
Description 17
5-(2,3-Dichloro-pyridin-4-yl)-1-pyridin-2-yl-/ H-indole (D17)

= Ci Cl

To a mixture of intermediate compound D1 (0.5 g, 1.826 mmol) in 1,4-dioxane (11.25
30 ml) under a nitrogen atmosphere were added intermediate compound D16 (0.684 g,
2.136 mmol), Pd(PPhs)s (0.105 g, 0.0913 mmol) and NaHCO; (3.75 ml, aqueous sat.



Rl R3// W \ _ Co. \r. EXpnr. RERR2 RBW27 El ----0'. --C N
CH28 E2 --d HGCF

WO 2010/130422 PCT/EP2010/002908
59

solution). The reaction mixture was heated at 150 °C under microwave irradiation for 5
min. After cooling, the mixture was filtered through a pad of diatomaceous earth and
washed with EtOAc. The filtrate was washed with water and NaCl (aqueous sat.
solution). The organic layer was separated, dried (Na;SO4), and the solvent was

5 evaporated in vacuo. The residue was purified by column chromatography (silica gel;
eluent: Heptane/EtOAc up to 20% as eluent). The desired fractions were collected and
the solvent was evaporated in vacuo to yield intermediate compound D17 (0.489 g, 79
%).

10  Description 18
[3-Chloro-4-(1-pyridin-2-yl-1 H-indol-5-yl)-pyridin-2-yl]-hydrazine (D18)
H
N—NH,

= Cl

To a solution of intermediate compound D17 (0.489 g, 1.438 mmol) in EtOH (4 ml),
was added hydrazine monohydrate (2.537 ml, 28.765 mmol). The reaction mixture was
15 heated at 90 °C for 16 hours. Then, after cooling to room temperature, the reaction
mixture was refilled with hydrazine monohydrate (2.5 ml) and heated again at 100 °C
for 16 hours. After cooling to room temperature, the precipitate that developed was
collected and washed with water, EtOH and DIPE to yield intermediate compound D18
(0.388 g, 80%) as a white solid. M.P. 173.3°C
20
Description 19
2-[3-chloro-4-[1-(2-pyridinyl)-1H-indol-5-yl]-2-pyridinylJhydrazide 3,3,3-
trifluoropropionic acid (D19)

H H
_ c.  N—N
N / N ’2 \
= N O CF
LN

25  To asolution of intermediate compound D18 (0.388 g, 1.155 mmol) in dry DCM (8 ml)
at 0 °C were added trietylamine (0.126 ml, 0.902 mmol) and 3,3,3-trifluoro-propionyl
chloride [C.A.S. 41463-83-6] (0.203 g, 1.387 mmol) was added. The resulting reaction
mixture was gradually warmed to room temperature and stirred for 16 h. Additional
trietylamine (0.22 ml) was added and the mixture was further stirred for 2 hours. The

30  mixture was then washed with NaHCOj; (aqueous sat. solution), the organic layer was



29 El
32 H

---'c¢:I" --d HCH30EH -"""(:)'- --CF NCH31 E2 .- --( NGCF

10

15

20

25

30

WO 2010/130422 PCT/EP2010/002908

60

separated, dried (Na;SO,), and the solvent was evaporated in vacuo to yield
intermediate compound D19 (0.46 g, 66 %), which was used without further
purification.

Description 20
5-Bromo-1-(3-fluoro-pyridin-4-yl)-/H-indole (D20)

== F
/@N N
Br | _N

5-Bromo-/H-indole [CA.S. 10075-50-0] (2 g, 10.202 mmol) was dissolved in DMF (16
ml). A nitrogen stream was bubbled through the mixture and then were added 3-Fluoro-
4-iodopyridine [CA.S. 22282-75-3] (2.502 g, 11.222 mmol), lithium chloride (0.432 g,
10.202 mmol), copper(l) iodide (0.0195 g, 0.102 mmol) and K,CO; (4.23 g, 30.605
mmol). The reaction mixture was heated at 120 °C for 2 days. After cooling to room
temperature, the reaction mixture was refilled with lithium chloride (0.100 g) and
(copper(I) iodide (0.010) stirred at 120°C for 16 h. After cooling to room temperature,
the reaction mixture was washed with NH; (aqueous sat. solution) and extracted with
DCM. The organic layer was separated, washed with water, dried (Na;SOy), and the
solvent was evaporated in vacuo. The residue was purified by column chromatography
(silica gel; eluent: Heptane/EtOAc up to 15% as eluent). The desired fractions were
collected and the solvent was evaporated in vacuo to yield intermediate compound D20
(1.37 g, 46 %).

Description 21
1-(3-Fluoro-pyridin-4-y1)-5-(4,4,5,5-tetramethyl-[ 1,3,2]dioxaborolan-2-yl)- 1 H-indole

D21)
=== F
O, /@ X
jf =

To a solution of intermediate compound D20 (1.3 g, 4.465 mmol) in 1,4-dioxane (10
ml) were added bis(pinacolato)diboron (1.701 g, 6.698 mmol) and potassium acetate
(1.315 g, 13.396 mmol). A nitrogen stream was bubbled through the mixture and then
[1,1°-bis(diphenylphosphino)-ferrocene]-dichloropalladium(il)-complex with DCM
(1:1) (0.197 g, 0.268 mmol) was added. The reaction mixture was heated at 95 °C

overnight. After cooling to room temperature, the reaction mixture was refilled with
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bis(pinacolato)diboron (0.100 g) and [1,1’-bis(diphenylphosphino)-ferrocene]-
dichloropalladium(II)-complex with DCM (1:1) (0.05 g) and stirred at 95°C for 2 day
overnight. After cooling to room temperature, the reaction mixture was filtered through
diatomaceous earth and washed with DCM. The solvent was evaporated in vacuo. The
5 residue was purified by column chromatography (silica gel; eluent: Heptane/EtOAc up
to 4% as eluent). The desired fractions were collected and the solvent was evaporated

in vacuo to yield intermediate compound D21 (1.18 g, 78 %).

Description 22
10  5-Bromo-1-cyclopropylmethyl-/ H-pyrrolo[2,3-b]pyridine (D22)
Br
Dh
N N

\\ﬁ

To a solution of 5-Bromo-/H-pyrrolo[2,3-b]pyridine [CA.S. 183208-35-7] (0.95 g,
4.821 mmol) in DMF (8 ml) cooled at 0°C was added portionwise NaH (0.289 g, 7.232
mmol, 60% mineral oil). The resulting mixture was stirred for 15 min., then,
15 cyclopropylmethyl bromide [CA.S. 7051-34-5] (0.716 g, 5.304 mmol) was added. The
resulting reaction mixture was gradually warmed to room temperature and stirred for 1
h. The reaction mixture was refilled with cyclopropylmethyl bromide (0.430 mg) and
stirred at room temperature for 1 hour.The reaction mixture was quenched with water
and extracted with DCM. The organic layer was separated, dried (Na;SO4) and
20  concentrated in vacuo to yield intermediate compound D22 (1.2 g, 99%).

Description 23
1-Cyclopropylmethyl-5-(4,4,5,5-tetramethyl-[ 1,3,2]dioxaborolan-2-yl)-/ H-pyrrolo[2,3-

b]pyridine (D23)
0]
>}L B
N N
25
To a solution of intermediate compound D22 (1.2 g, 4.778 mmol) in 1,4-dioxane (10
ml) were added bis(pinacolato)diboron (1.82 g, 7.168 mmol) and potassium acetate

(1.407 g, 14.335 mmol). A nitrogen stream was bubbled through the mixture and then
[1,1’-bis(diphenylphosphino)-ferrocene]-dichloropalladium(Il)-complex with DCM
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(1:1) (0.21 g, 0.287 mmol) was added. The reaction mixture was heated at 95 °C
overnight. After cooling to room temperature, the reaction mixture was filtered through
diatomaceous earth and washed with DCM. The solvent was evaporated in vacuo. The
residue was purified by column chromatography (silica gel; eluent: Heptane/EtOAc up
to 3% as eluent). The desired fractions were collected and the solvent was evaporated

in vacuo to yield intermediate compound D23 (1.02 g, 71 %).

Description 24
4-Pyrimidin-2-yl-3,4-dihydro-2H-benzo[ 1,4]oxazine (D24)

N
o/_\N—</N }

O

A nitrogen stream was bubbled through a mixture of 2-chloropyrimidine (1 g, 8.731
mmol), and potassium acetate (0.098 g, 0.437 mmol), racemic-2,2'-
bis(diphenylphosphino)-1,1'-binaphthyl (0.407 g, 0.655 mmol) and Cs,CO3 (5.689 g,
17.462 mmol). Then, 3,4-dihydro-2H-1,4-benzoxazino [CA.S. 5735-53-5] (1.77 g,
13.097 mmol) in THF (0.5 ml) was added. The reaction mixture was heated at 110 °C
under microwave irradiation for 10 min. After cooling to room temperature, the
reaction mixture was washed with EtOAc. The organic layer was separated, washed
with water, dried (Na;SOs), and the solvent was evaporated in vacuo. The residue was
purified by column chromatography (silica gel; eluent: DCM/Heptane up to 20% as
eluent). The desired fractions were collected and the solvent was evaporated in vacuo

to yield intermediate compound D24 (1.9 g, 81 %).

Description 25
7-Bromo-4-pyrimidin-2-yl-3,4-dihydro-2H-benzo[ 1,4]oxazine (D25)

(o
N=<N4©78r
&//N

To a solution of intermediate compound D24 (1.67 g, 7.832 mmol) in DMF (10 ml)
was added N-bromosuccinimide (1.533 g, 8.615 mmol). The reaction mixture was

heated at 180 °C under microwave irradiation for 20 min. After cooling to room
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temperature, the reaction mixture was refilled with N-bromosuccinimide (1.53 g) and
heated at 180 °C under microwave irradiation for 20 min. After cooling, the reaction
mixture was washed with NaHCO; (aqueous sat. solution) and extracted with DCM.
The organic layer was separated, dried (Na,SO4) and the solvent evaporated in vacuo.
The crude product was purified by column chromatography (silica gel;
Heptane/DCM/EtOAc from 100/0 up to 40/60 as eluent). The desired fractions were
collected and evaporated in vacuo to yield intermediate compound D25 (1.2 g, 52 %) as

an orange oil

Description 26
4-Pyrimidin-2-yl-7-(4,4,5,5-tetramethyl-[ 1,3,2]dioxaborolan-2-yl)-3,4-dihydro-2 H-
benzo[1,4]oxazine (D26)
O
3 D

B N
/

o >/—N\

N
To a solution of intermediate compound D25 (1.1 g, 3.765 mmol) in 1,4-dioxane (14
ml) were added bis(pinacolato)diboron (1.434 g, 5.648 mmol) and potassium acetate
(1.109 g, 11.296 mmol). A nitrogen stream was bubbled through the mixture and then
[1,1°-bis(diphenylphosphino)-ferrocene]-dichloropalladium(Il)-complex with DCM
(1:1) (0.138 g, 0.188 mmol) was added. The reaction mixture was heated at 100 °C
overnight. After cooling to room temperature, the reaction mixture was filtered through
diatomaceous earth and washed with EtOAc. The solvent was evaporated in vacuo. The
residue was purified by column chromatography (silica gel; eluent: DCM as eluent).
The desired fractions were collected and the solvent was evaporated in vacuo to yield
intermediate compound D26 (1.11 g, 86 %) as pale yellow oil which became a solid

upon standing

Description 27
1-Pyridin-3-yl-5-(4,4,5,5-tetramethyl-[ 1,3,2]dioxaborolan-2-yl)- / H-indole (D27)

B N
j:d \C/N

To a solution of 5-Bromo-1-pyridin-3-yl-/H-indole [CA.S. 95519-86-1] (1.1 g, 4.027
mmol) in 1,4-dioxane (8 ml) were added bis(pinacolato)diboron (0.125 g, 4.43 mmol)
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and potassium acetate (1.186 g, 12.082 mmol). A nitrogen stream was bubbled through
the mixture and then [1,1’-bis(diphenylphosphino)-ferrocene]-dichloropalladium(II)-
complex with DCM (1:1) (0.177 g, 0.242 mmol) was added. The reaction mixture was
heated at 90 °C overnight. After cooling to room temperature, the reaction mixture was

5 filtered through diatomaceous earth and washed with 1,4-dioxane and the solvent was
evaporated in vacuo. The residue was purified by column chromatography (silica gel;
eluent: Heptane/EtOAc from 100/0 to 85/15 as eluent). The desired fractions were
collected and the solvent was evaporated in vacuo to yield intermediate compound D27
(0.96 g, 74 %) as a white solid.

10

Description 28
1-(2-Methylpyridin-5-yl)-5-(4,4,5,5-tetramethyl-[ 1,3,2]dioxaborolan-2-yl)- / H-indole

(D28)
o N X
pe O
o =

15 To a stirred solution of 5-Bromo-1-(2-methyl-5-pyridin-3-yl-/H-indole [CA.S.
504424-81-11] (2 g, 6.965 mmol) in 1,4-dioxane (10 ml) were added
bis(pinacolato)diboron (1.946 g, 7.661 mmol) and potassium acetate (2.051 g, 20.894
mmol). A nitrogen stream was bubbled through the mixture and then [1,1’-
bis(diphenylphosphino)-ferrocene]-dichloropalladium(I)-complex with DCM (1:1)

20  (0.307 g, 0.418 mmol) was added. The reaction mixture was heated at 90 °C ovemight.
After cooling to room temperature, the reaction mixture was filtered through
diatomaceous earth and washed with 1,4-dioxane and the solvent was evaporated in
vacuo. The residue was purified by column chromatography (silica gel; eluent:
Heptane/EtOAc from 100/0 to 85/15 as eluent). The desired fractions were collected

25  and the solvent was evaporated in vacuo to yield intermediate compound D28 (1.025 g,
44 %).
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Description 29
4-(6-Methyl-pyridin-3-yl)-3,4-dihydro-2H-benzo[ 1,4]oxazine (D29)

@
T

A nitrogen stream was bubbled through a mixture of 5-bromo-2-methylpyridine (3.818
g, 22.195 mmol) in toluene (28 ml), then, '‘BuONa (6.186 g, 64.365 mmol), 1,1'-
bis(diphenylphosphino)ferrocene (0.615 g, 1.11 mmol),
bis(dibenzylideneacetonato)palladium (0.383 g, 0.666 mmol) and 3,4-dihydro-2H-1,4-
benzoxazino [CA.S. 5735-53-5] (1.77 g, 13.097 mmol) were added. The reaction
mixture was heated at 80 °C overnight. After cooling to room temperature, the reaction
mixture was filtered through diatomaceous earth and washed with EtOAc. The solvent
was evaporated in vacuo. The residue was purified by column chromatography (silica
gel; eluent: DCM/EtOAc from 100/0 to 80/10 as eluent). The desired fractions were
collected and the solvent was evaporated in vacuo to yield intermediate compound D29
(3.812 g, 75 %) as a yellow oil.

Description 30
7-Bromo-4-(6-methyl-pyridin-3-yl)-3,4-dihydro-2H-benzo[ 1,4]oxazine (D30)

N(\o

oy
N/ Br

To a solution of intermediate compound D29 (3.756 g, 16.559 mmol) in DMF (50 ml)
was added N-bromosuccinimide (3.25 g, 18.259 mmol). The reaction mixture was
washed with NaHCO3 (aqueous sat. solution) and extracted with EtOAc. The organic
layer was separated, dried (Na;SO,) and the solvent evaporated in vacuo. The crude
product was purified by column chromatography (silica gel; DCM/AcOEt up to 3% as
eluent). The desired fractions were collected and concentrated in vacuo to yield
intermediate compound D30 (4.58 g, 90% as a yellow oil
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Description 31
4-(6-Methyl-pyridin-3-yl)-7-(4,4,5,5-tetramethyl-[ 1,3,2]dioxaborolan-2-yl)-3,4-
dihydro-2H-benzo[1,4]oxazine (D31)
. o/\
N

A}O/\B
j
o)

To a solution of intermediate compound D30 (4.58 g, 15.008 mmol) in 1,4-dioxane (28

SN

=

ml) were added bis(pinacolato)diboron (4.192 g, 16.509 mmol) and potassium acetate
(2.209 g, 22.512 mmol). A nitrogen stream was bubbled through the mixture and then
[1,1°-bis(diphenylphosphino)-ferrocene]-dichloropalladium(Il)-complex with DCM
(1:1) (0.551 g, 0.75 mmol) was added. The reaction mixture was heated at 100 °C
overnight. After cooling to room temperature, the reaction mixture was filtered through
diatomaceous earth and washed with 1,4-dioxane. The solvent was evaporated in
vacuo. The residue was purified by column chromatography (silica gel; eluent:
DCM/EtOAc up to 50% as eluent). The desired fractions were collected and the solvent

was evaporated in vacuo to yield intermediate compound D31 (5.23 g, 98 %)

Description 32
(4-Chloro-3-iodo-pyridin-2-yl)-hydrazine (D32)

ZT

Cl

~
2NN,

>~ _N
To a solution of 2,4-dichloro-3-iodopyridine [CAS 343781-36-3] (4.7 g, 17.16 mmol)
in 1,4-dioxane (240 ml), was added hydrazine monohydrate (5.096 ml, 102.962 mmol).
The reaction mixture was heated in a sealed tube at 80 °C for 16 h. After cooling, the
solvent was concentrated in vacuo. The white solid residue thus obtained was dissolved
in DCM and washed with NaHCOj; (aqueous saturated solution). The organic layer was
separated, dried (Na;SO,) and concentrated in vacuo. The residue was washed with
Et,0. The solid thus obtained was discarded. The mother liquours were concentrated in

vacuo to yield intermediate compound D32 (2.31 g, 49%)
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Description 33
N'-(4-chloro-3-iodo-pyridin-2-yl)-2-cyclopropylcetohydrazide (D33)

HNW

ul\No

H
N

7~

Cl =

5 To a solution of intermediate compound D32 (3.46 g, 12.84 mmol) in dry DCM (40
ml), cooled at 0 °C, were added Et;N (3.553 ml, 25.68 mmol) and 2-cyclopropyl-acetyl
chloride (1.827 g, 15.408 mmol). The resulting reaction mixture was stirred at room
temperature overnight. To this mixture was then added NaHCO; (aqueous sat.
solution). The organic layer was separated, dried (Na,SO4) and concentrated in vacuo

10  to yield intermediate compound D33 (4.5 g, 99%).

Description 34
7-Chloro-3-cyclopropylmethyl-8-iodo-[1,2,4]triazolo[4,3-a]pyridine (D34)

il M
I N
Cl Z

Intermediate compound D33 (13.5 g, 38.399 mmol) was heated at 160 °C for 2 h. After

cooling, the brown gum was purified by column chromatography (silica gel;

DCM/EtOAc from 100/0 up to 50/50 as eluent). The desired fractions were collected

and concentrated in vacuo to yield intermediate compound D34 (7 g, 54%) as a yellow
20 solid. M.P.: 246.7°C

15

Description 35
7-Chloro-3-cyclopropylmethyl-8-methyl-[1,2,4]triazolo[4,3-a]pyridine (D35)

VM
jé\l
(o] Z

25  To a mixture of intermediate compound D34 (0.600 g, 1.799 mmol) in toluene (15 ml)
under a nitrogen atmosphere were added methylboronic acid (0.538 g, 8.994 mmol),
dicyclohexyl(2',6'-dimethoxybiphenyl-2-yl)phosphine; S-Phos (0.171 g, 0.36 mmol),
Palladium(II) acetate (0.0410 g, 0.18 mmol) and K,CO3 (0.745 g, 5.396 mmol). The
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reaction mixture was heated at 100 °C overnight. After cooling, the mixture was diluted
with EtOAc and washed with water. The organic layer was separated and concentrated
in vacuo. The residue was purified by column chromatography (silica gel; DCM/EtOAc
from 100/0 to 20/80 as eluent). The desired fractions were collected and concentrated
in vacuo to yield intermediate compound D35 (0.105 g, 24%) as a cream solid

Example 1
8-Chloro-7,8-dihydro-7-[ 1-(2-pyridinyl)-/ H-indol-5-yl]-3-(2,2,2-trifluoroethyl)-1,2,4-
triazolo[4,3-a]pyridine (E1)

cl N~
4 ’N
Ne / . N/K/CF3

A mixture of intermediate compound D19 (0.46 g, 0.774 mmol) and phosphorus(V)
oxychloride (0.144 ml, 1.548 mmol) in CH3CN (9.5 ml) was heated at 150 °C under
microwave irradiation for 5 min. After cooling, NaHCO3 (aqueous sat. solution) was
added. The resulting mixture was extracted with EtOAc. The organic layer was
separated, dried (Na;SO4) and concentrated in vacuo. The crude product was purified
by column chromatography (silica gel; DCM/AcOEt up to 100% as eluent). The
desired fractions were collected and concentrated in vacuo to yield final compound E1
(0.137 g, 41% as a white solid.

Example 2
8-Chloro-3-(cyclopropylmethyl)-7,8-dihydro-7-[ 1-(tetrahydro-2 H-pyran-4-yl)- 1 H-
indol-5-yl]-1,2,4-triazolo[4,3-a]pyridine (E2) '

_— Cl /N\’N
N /WA
(3

To a mixture of intermediate compound D4 (0.2 g, 0.6 mmol) in 1,4-dioxane (3 ml)
under a nitrogen atmosphere were added intermediate compound D15 (0.255 g, 0.779
mmol), Pd(PPh;)4 (0.035 g, 0.03 mmol) and NaHCOs3 (0.75 ml, aqueous sat. solution).
The reaction mixture was heated at 150 °C under microwave irradiation for 10 min.
After cooling, the mixture was filtered through a pad of celite and washed with EtOAc.
The filtrate was concentrated in vacuo and the residue was purified by column
chromatography (silica gel; DCM/MeOH(NH3;) up to 9% as eluent). The desired

fractions were collected and concentrated in vacuo to yield a residue that was subjected
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to a second purification by column chromatography (silica gel; DCM/AcOEt up to 80%
as eluent) to yield final compound E2 (0.110 g, 45%).

Example 3
3-(Cyclopropylmethyl)-7,8-dihydro-7-[ 1-(tetrahydro-2H-pyran-4-yl)-1H-indol-5-yl]-8-
(trifluoromethyl)-1,2,4-triazolo[4,3-a]pyridine (E3)

CF, N
= Vi \N
N / N/’K/A
(7

To a mixture of intermediate compound D10 (0.180 g, 0.653 mmol) in 1,4-dioxane (4
ml) under a nitrogen atmosphere were added intermediate compound D15 (0.231 g,
0.66 mmol), Pd(PPh;)s (0.075 g, 0.065 mmol) and NaHCO; (1 ml, aqueous sat.
solution). The reaction mixture was heated at 150 °C under microwave irradiation for 7
min. After cooling, the mixture was filtered through a pad of diatomaceous earth and
washed with AcOEt. The filtrate was concentrated in vacuo and the residue was
purified by column chromatography (silica gel; DCM/7M solution of NH3 in MeOH up
to 3% as eluent). The desired fractions were collected and concentrated in vacuo to
yield final compound E3 (0.09 g, 31%).

Example 4
Trans-4-[5-(3-cyclopropylmethy!)-7,8-dihydro-8-(trifluoromethyl)-1,2,4-triazolo[4,3-
a]pyridin-7-yl]-1 H-indol-1-yl]-cyclohexanol (E4)

(/ ‘<\ c F3 z S/N N
Ho"

To a mixture of compound D10 (0.200 g, 0.726 mmol) in 1,4-dioxane (5 ml) under a
nitrogen atmosphere were added compound trans-D14 (0.309 g, 0.907 mmol),
Pd(PPh;); (0.083 g, 0.0726 mmol) and NaHCO; (1.25 ml, aqueous sat. solution). The
reaction mixture was heated at 150 °C under microwave irradiation for 7 min. After
cooling, the mixture was filtered through a pad of diatomaceous earth and washed with
EtOAc. The filtrate was concentrated in vacuo and the residue was purified by column
chromatography (silica gel; DCM/7M solution of NH3 in MeOH up to 3% as eluent).
The desired fractions were collected and concentrated in vacuo to yield final compound
E4 (0.113 g, 40%).

R3
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Example 17
8-Chloro-3-cyclopropylmethyl-7-[ 1-(pyridin-3-yl)-/ H-indol-5-yl]-[1,2,4]triazolo[4,3-

a]pyridine (E17)
= Ci /N\IN
N I WA
! -
N

To a mixture of intermediate compound D4 (0.6 g, 1.799 mmol) in 1,4-dioxane (5 ml)
under a nitrogen atmosphere were added intermediate compound D27 (0.634 g, 1.979
mmol), Pd(PPh;)4 (0.166 g, 0.144 mmol) and NaHCO; (2 ml, aqueous sat. solution).
The reaction mixture was heated at 150 °C under microwave irradiation for 10 min.
After cooling to room temperature, the reaction mixture was refilled with Pd(PPh;)s
(0.050 g) and irradiated at 150°C for 10 min. After cooling, the mixture was filtered
through a pad of diatomaceous earth and washed with 1,4-dioxane. The filtrate was
concentrated in vacuo and the residue was purified by column chromatography (silica
gel; DCM/MeOH up to 4% as eluent). The desired fractions were collected and
concentrated in vacuo to yield a residue that was triturated with Et;O/DIPE mixtures to
give a solid that was purified by column chromatography (silica gel; DCM/EtOAc from
100/0 to 40/50 as eluent). The desired fractions were collected and concentrated in
vacuo to yield final compound E17 (0.410 g, 57%)

Example 21
8-Chloro-3-cyclopropylmethyl-7-[ 1-(2-methylpyridin-5-yl)-1 H-indol-5-yl]-
[1,2,4]triazolo[4,3-a]pyridine (E21)

= Cl /N\N
N [ A
ol -
N

To a mixture of intermediate compound D4 (0.335 g, 1.005 mmol) in 1,4-dioxane (6
ml) under a nitrogen atmosphere were added intermediate compound D28 (0.37 g,
1.106 mmol), Pd(PPh;)s (0.058 g, 0.050 mmol) and NaHCO;3 (2 ml, aqueous sat.
solution). The reaction mixture was heated at 150 °C under microwave irradiation for
15 min. After cooling, the mixture was filtered through a pad of diatomaceous earth
and washed with 1,4-dioxane. The filtrate was concentrated in vacuo and the residue
was purified by column chromatography (silica gel; DCM/7M solution of NHj in
MeOH up to 10% as eluent). The desired fractions were collected and concentrated in

vacuo to yield a residue that was triturated with Et;O to give a solid that was purified
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by reversed phase chromatography on C18XBridge 30 X 100 5 um) to yield final
compound E21 (0.046 g, 11%)

Example 22
8-Chloro-3-cyclopropylmethyl-7-(1-cyclopropylmethyl- 1 H-pyrrolo[2,3-b]pyridin-5-

yl)-[1,2,4]triazolo[4,3-a]pyridine (E22)
Cl

= /N\N
N2 WA A\
= —
To a mixture of intermediate compound D4 (0.3 g, 0.899 mmol) in 1,4-dioxane (4 ml)
under a nitrogen atmosphere were added intermediate compound D23 (0.295 g, 0.989
mmol), Pd(PPh;)4 (0.052 g, 0.045 mmol) and NaHCO; (1 ml, aqueous sat. solution).
The reaction mixture was heated at 150 °C under microwave irradiation for 10 min.
After cooling, the mixture was filtered through a pad of diatomaceous earth and washed
with DCM. The filtrate was concentrated in vacuo and the residue was purified by
column chromatography (silica gel; DCM/7M solution of NH3 in MeOH up to 2% as
eluent). The desired fractions were collected and concentrated in vacuo to yield a

residue that was triturated with Et,O to give final compound E22 (0.180 g, 52%) as a

white solid

Example 35
8-Methyl-3-cyclopropylmethyl-7-[1-(2-methylpyridin-5-yl)-/ H-indol-5-yl]-
[1,2,4]triazolo[4,3-a]pyridine (E35)

= /N\N
N / N/’K/Q
jol -
N

To a mixture of intermediate compound D35 (0.070 g, 0.316 mmol) in 1,4-dioxane (2
ml) under a nitrogen atmosphere were added intermediate compound D28 (0.137 g,
0.41 mmol), Pd(PPh3)s (0.036 g, 0.031 mmol) and NaHCO; (1 ml, aqueous sat.
solution). The reaction mixture was heated at 150 °C under microwave irradiation for
10 min. After cooling, the mixture was filtered through a pad of diatomaceous earth
and washed with NaHCO; (1 ml, aqueous sat. solution). The solvent was concentrated
in vacuo and the residue was purified by column chromatography (silica gel;
DCM/AcCOEt up to 100% as eluent). The desired fractions were collected and
concentrated in vacuo to yield a residue that was triturated with DIPE to give a solid

R
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that was purified by reversed phase chromatography on C18XBridge 19 X 100 5 um)
to yield final compound E35 (0.025 g, 25%)

Example 42
8-Chloro-3-cyclopropylmethyl-7-[1-(3-fluoro-pyridin-4-yl)-/ H-indol-5-yl]-
[1,2,4]triazolo[4,3-a]pyridine (E42)

= Cl /N\N
OOk a
I PR

To a mixture of intermediate compound D4 (0.3 g, 0.899 mmol) in 1,4-dioxane (4 ml)
under a nitrogen atmosphere were added intermediate compound D21 (0.335 g, 0.989
mmol), Pd(PPh;)4 (0.083 g, 0.0726 mmol) and NaHCO; (1 ml, aqueous sat. solution).
The reaction mixture was heated at 150 °C under microwave irradiation for 15 min.
After cooling to room temperature, the reaction mixture was refilled with Pd(PPhs),
(0.020 g) and irradiated at 150°C for 15 min. After cooling, the mixture was filtered
through a pad of diatomaceous earth and washed with DCM. The filtrate was
concentrated in vacuo and the residue was purified by column chromatography (silica
gel; DCM/MeOH up to 4% as eluent). The desired fractions were collected and

concentrated in vacuo to yield a residue that was triturated with Et,O to give final
compound E42 (0.270 g, 71%) as a white solid

Example 50
8-Triluoromethyl-3-cyclopropylmethyl-7-[4-pyrimidin-2-yl-3,4-dihydro
-2H-benzo[1,4]oxazin-6-yl]-[1,2 4]tr1azolo[4 3-a] pyrldme (E50)

M«A

To a mixture of intermediate compound D10 (0.812 g, 2.946 mmol) in 1,4-dioxane (10
ml) under a nitrogen atmosphere were added intermediate compound D26 (0.335 g,
0.989 mmol), Pd(PPhs); (0.170 g, 0.147 mmol) and NaHCO; (2.5 ml, aqueous sat.
solution). The reaction mixture was heated at 150 °C under microwave irradiation for 7
min. After cooling to room temperature, the reaction mixture was refilled with
Pd(PPhs3); (0.100 g) and irradiated at 150°C for 7 min. After cooling to room
temperature, the reaction mixture was refilled again with Pd(PPhs)s (0.050 g) and

L)



56 E2

--CF3 4 CHO 57 E2 --CF3 In CHO 58 E2

10

15

20

25

WO 2010/130422 PCT/EP2010/002908

73

irradiated at 150°C for 7 min After cooling, the mixture was washed with NaHCO; The
organic layer was separated, dried (Na;SO4) and concentrated in vacuo. The crude
product was purified by column chromatography (silica gel; DCM/AcOEt from 100/0
up to 50/50 as eluent). The desired fractions were collected and concentrated in vacuo
to yield final compound ES0 (0.680 g, 51% as a white solid.

Example 51
8-Chloro-3-cyclopropylmethyl-7-[4-pyrimidin-2-yl-3,4-dihydro
-2H-benzo[ 1,4]oxazin-6-yl]-[1,2 4 triazolo[ 4 3- a]pyndlne (E51)

M

To a mixture of intermediate compound D4 (0.300 g, 0.899 mmol) in 1,4-dioxane (6
ml) under a nitrogen atmosphere were added intermediate compound D26 (0.366 g,
1.079 mmol), Pd(PPhs)4 (0.051 g, 0.045 mmol) and NaHCO; (1.5 ml, aqueous sat.
solution). The reaction mixture was heated at 150 °C under microwave irradiation for
10 min. After cooling, the mixture was washed with NaHCO;, The organic layer was
separated, dried (Na;SO4) and concentrated in vacuo. The crude product was purified
by column chromatography (silica gel; DCM/AcOEt from 100/0 up to 40/60 as eluent).
The desired fractions were collected and concentrated in vacuo to give a residue that
was crystallized from Et;O to yield final compound E51 (0.180 g, 47% as a white solid.

Example 57
8-Trifluoromethyl-3-cyclopropylmethyl-7-[4-(6-methyl-pyridin-3-yl)-3,4-dihydro-2 H-
benzo[1,4]oxazin-6-yl]-[1,2,4]triazolo[4,3-a]pyridine (ES7)

o CF, N<p
-0 a

N

To a mixture of intermediate compound D10 (0.180 g, 0.653 mmol) in 1,4-dioxane (6
ml) under a nitrogen atmosphere were added intermediate compound D31 (0.189 g,
0.539 mmol), Pd(PPh3)4 (0.037 g, 0.032 mmol) and NaHCOs (1.5 ml, aqueous sat.
solution). The reaction mixture was heated at 150 °C under microwave irradiation for
10 min. After cooling to room temperature, the reaction mixture was refilled with D31
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(0.22 equ.) and irradiated at 150°C for 10 min. After cooling to room temperature, the
reaction mixture was refilled again with D31 (0.11 equ.) and irradiated at 150°C for 10
min. After cooling, the mixture was filtered through a pad of diatomaceous earth and
washed with NaHCO; The mixture was extracted with AcOEt The organic layer was
separated, dried (Na;SO,4) and concentrated in vacuo. The crude product was purified
by column chromatography (silica gel; DCM/7M solution of NH3 in MeOH up to 2%
as eluent). The desired fractions were collected and concentrated in vacuo to give a
residue that was triturated with DIPE to yield final compound E57 (0.072 g, 23%) as a
yellow solid.

Table 1a : Compounds prepared according to Formula (I).
* means exemplified procedure according to which additional compounds were
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Table 1e : Compound prepared according to Formula (I).
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R3\N /N\’N
8%
— R1

Exp.
Co.nr. P R! R? R®
nr.

62 B |V -CF; |-H

C. Analvtical part

5  Melting points
Values are peak values, and are obtained with experimental uncertainties that are

commonly associated with this analytical method. For a number of compounds, melting
points were determined in open capillary tubes either on a Mettler FP62 or on a Mettler
FP81HT-FP90 apparatus. Melting points were measured with a temperature gradient of
10 10 °C/min. Maximum temperature was 300 °C. The melting point was read from a

digital display.

LCMS
General procedure for Waters MS instruments (TOF, ZQ, SQD, Platform)

15 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 column as specified in the respective
methods below. Flow from the column was split to the MS spectrometer. The MS
detector was configured with either an electrospray ionization source or an ESCI dual

20 ionization source (electrospray combined with atmospheric pressure chemical
ionization). Nitrogen was used as the nebulizer gas. The source temperature was
maintained at 140 °C. Data acquisition was performed with MassLynx-Openlynx

software.

25  General procedure for Agilent MS instrument (MSD)

The HPLC measurement was performed using a HP 1100 from Agilent Technologies

comprising a binary pump with degasser, an autosampler, a column oven, a diode-array
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detector (DAD) and a column as specified in the respective methods below. Flow from
the column was split to a MS spectrometer. The MS detector was configured with an
ESCI dual ionization source (electrospray combined with atmospheric pressure
chemical ionization). Nitrogen was used as the nebulizer gas. The source temperature
5 was maintained at 100 °C. Data acquisition was performed with Chemsation-Agilent

Data Browser software.

General procedure for Waters MS instruments (Acquity-SOD)

The UPLC measurement was performed using an Acquity system from Waters
10  comprising a sampler organizer, a binary pump with degasser, a four column’s oven, a
diode-array detector (DAD) and a column as specified in the respective methods below.
Column flow is used without split to the MS detector. The MS detector is configured
with an ESCI dual ionization source (electrospray combined with atmospheric pressure
chemical ionization). Nitrogen was used as the nebulizer gas. The source temperature
15  was maintained at 140 °C. Data acquisition was performed with MassLynx-Openlynx

software.

General procedure for HP 1100-MS instruments (TOF, SQD or MSD)
The HPLC measurement was performed using an HP 1100 (Agilent Technologies)

20  system comprising a pump (quaternary or binary) with degasser, an autosampler, a
column oven, a diode-array detector (DAD) and a column as specified in the respective
methods. The MS detector was configured with either an electrospray ionization source
or an ESCI dual ionization source (electrospray combined with atmospheric pressure
chemical ionization). Nitrogen was used as the nebulizer gas. The source temperature

25  was maintained either at 140 °C or 100°C. Data acquisition was performed either with

MassLynx-Openlynx software or Chemsation-Agilent Data Browser software.

MS Procedure for LC Method 3&5: Low-resolution mass spectra (single quadrupole,

SQD detector) were acquired only in positive ionization mode or in positive/negative
30  modes by scanning from 100 to 1000 umas. The capillary needle voltage was 3 kV. For
positive ionization mode the cone voltage was 20V, 25V or 20V/50V. For negative

ionization mode the cone voltage was 30V.
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Method 1
In addition to the general procedure: Reversed phase UPLC was carried out on a BEH-
C18 column (1.7 pum, 2.1 x 50 mm) from Waters, with a flow rate of 0.8 ml/min, at
5  60°C without split to the MS detector. The gradient conditions used are: 95 % A (0.5 g/l
ammonium acetate solution + 5 % CH3;CN), 5 % B (mixture of CH;CN / MeOH, 1/1),
to 20 % A, 80 % B in 4.9 min, to 100 % B in 5.3 min, kept till 5.8 min and equilibrated
to initial conditions at 6.0 min until 7.0 min. Injection volume 0.5 pl. Low-resolution
mass spectra (quadrupole, SQD) were acquired by scanning from 100 to 1000 in 0.1
10  seconds using an inter-channel delay of 0.08 second. The capillary needle voltage was
3 kV. The cone voltage was 20 V for positive ionization mode and 30 V for negative

ionization mode.

Method .2

15 In addition to the general procedure: Reversed phase HPLC was carried out on a
Sunfire-C18 column (2.5 pum, 2.1 x 30 mm) from Waters, with a flow rate of 1.0
ml/min, at 60°C. The gradient conditions used are: 95 % A (0.5 g/l ammonium acetate
solution + 5 % of CH3CN), 2.5 % B (CH3CN), 2.5 % C (MeOH) to 50 % B, 50 % C in
6.5 min, kept till 7.0 min and equilibrated to initial conditions at 7.3 min until 9.0 min.

20  Injection volume 2 pl. High-resolution mass spectra (Time of Flight, TOF) were
acquired by scanning from 100 to 750 in 0.5 seconds using a dwell time of 0.3 seconds.
The capillary needle voltage was 2.5 kV for positive ionization mode and 2.9 kV for
negative ionization mode. The cone voltage was 20 V for both positive and negative
ionization modes. Leucine-Enkephaline was the standard substance used for the lock

25  mass calibration.

Method 3

In addition to the general procedure: Reversed phase UPLC was carried out on a BEH-

C18 column (1.7 pum, 2.1 x 50 mm) from Waters, with a flow rate of 1.0 ml/min, at
30 50°C. The gradient conditions used are: 95 % A (0.5 g/l ammonium acetate solution + 5

% CH3CN), 5 % B (CH3;CN), to 40 % A, 60% B, then to 5 % A, 95 % B and

equilibrated to initial conditions up to 7 and 5 min run; 0.5 or 2l injection volume.



1.59 401 3 42 >300 1.93 418 3 43 >300 1.88 434 3 44 >300 1.76 400 3 45 >300
3.16 418 3 46 >300 2.01 448 3 47 >300 1.91 414
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Method 4
In addition to the general procedure: Reversed phase HPLC was carried out on an
Eclipse Plus-C18 column (3.5 pm, 2.1 x 30 mm) from Agilent, with a flow rate of
5 1.0 ml/min, at 60°C without split to the MS detector. The gradient conditions used are:
95 % A (0.5 g/l ammonium acetate solution + 5 % CH3CN), 5 % B (mixture of CH;CN
/ MeOH, 1/1), to 100 % B at 6.5 min, kept till 7.0 min and equilibrated to initial
conditions at 7.3 min until 9.0 min. Injection volume 2 pl. Low-resolution mass spectra
(single quadrupole, SQD detector) were acquired by scanning from 100 to 1000 in 0.1
10  seconds using an inter-channel delay of 0.08 second. The capillary needle voltage was
3 kV. The cone voltage was 20 V for positive ionization mode and 30 V for negative

ionization mode.

Method 5

15  In addition to the general procedure: Reversed phase UPLC was carried out on a BEH-
C18 column (1.7 pm, 2.1 x 50 mm) from Waters, with a flow rate of 0.8 ml/min, at
50°C. The gradient conditions used are: 95 % A (formic acid solution, 0.1 %), 5 % B
(MeOH), to 40 % A, 60 % B, then to 5 % A, 95 % B and equilibrated to initial
conditions up to 7.0 min run; 0.5 injection volume.

20

Table 2 : Physico-chemical data for some compounds (nd = not determined).

Co. co)| = | v LCMS Co. co)| = | o LCMS
m m
No. |'P ' Method No. T ‘ Method
1 | >300 | 332 | 428 1 8 | 2335 | 368 | 357 2
10 | >300 | 295 | 421 1
3 | 1931 | 348 | 441 2 0
11 | nd. | 22 | 415 1
4 | 2069 | 298 | 455 1
12 | nd. | 238 | 415 1
5 | >300 | 203 | 324 1
13 | >300 | 239 | 323 1
6 | nd | 343 | 429 1 4 | 2300 | 395 | 391 .
7 | nd | 33 ] 45 3 15 | >300 | 3.11 | 401 3




3 48 195.6 1.88 418 3 49 108.5 1.94 398 3 50 >300 2.86 453 3 51 194.9 2.62
419 3 52 194.9 2.82 418 3 53 138.4 2.70 422 3 54
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Nl I ) o B o ) L L) o
16 | 197.1 | 3.05 400 3 40 | >300 | 2.04 358 3
17 n.d. 1.81 400 3 41 | >300 | 1.59 401 3
18 235 2.96 404 3 42 | >300 | 1.93 418 3
19 n.d. 3.05 405 3 43 | >300 | 1.88 434 3
20 | >300 | 2.18 323 3 44 | >300 | 1.76 400 3
21 | 1372 | 2.80 414 3 45 | >300 | 3.16 418 3
22 | 184.7 | 2.84 378 3 46 | >300 | 2.01 448 3
23 n.d. 237 361 3 47 | >300 [ 1.91 414 3
24 | >300 | 1.85 358 3 48 | 195.6 | 1.88 418 3
25 | >300 | 3.02 412 3 49 | 1085 | 1.94 398 3
26 | 2332 | 420 404 5 50 | >300 [ 2.86 453 3
27 | 1889 | 2.70 418 3 51 | 1949 | 2.62 419 3
28 | 2355 | 354 341 2 52 [ 1949 | 2.82 418 3
29 | 1764 | 2.01 327 3 53 | 1384 | 2.70 422 3
30 | 1824 | 2.60 438 3 54 | 2785 | 2.59 423 3
31 | 243.8 | 2.86 432 3 55 | 251.2 | 3.75 418 2
32 | 163.1 | 2.87 452 3 56 | 247.1 | 2.52 452 3
33 | 200.1 | 2.22 361 3 57 | >300 | 2.76 466 3
34 | 1443 | 2.68 434 3 58 | 2055 | 2.61 432 3
35 | 2633 | 2.83 394 3 59 | >300 | 2.24 452 3
36 204 2.90 448 3 60 | 2489 | 231 466 3
37 | >300 | 3.21 420 3 61 | 1549 | 1.21 389 3
38 | >300 | 297 466 3 62 | >300 | 1.57 359 4
39 | >300 | 2.29 392 3

Nuclear Magnetic Resonance (NMR)




278.5 2.59 423 3 55 251.2 3.75 418 2 56 247.1 2.52 452 3 57 >300 2. 76 466 3
58 205.5 2.61 432 3 59 >300 2.24 452 3 60 248.9 2.31

WO 2010/130422 PCT/EP2010/002908
85

For a number of compounds, 'H NMR spectra were recorded either on a Bruker DPX-
400 or on a Bruker AV-500 spectrometer with standard pulse sequences, operating at
360 MHz, 400 MHz and 500 MHz, respectively. Chemical shifts (8) are reported in
parts per million (ppm) downfield from tetramethylsilane (TMS), which was used as

5  internal standard.

Co. No. 1: '"H NMR (500 MHz, CDCl3) & ppm 4.11 (q, /=9.8 Hz, 2 H), 6.81 (d,
J=3.5Hz, 1 H), 7.11 (d, J=6.9 Hz, 1 H), 7.23 (ddd, J=7.5, 4.9, 0.9 Hz, 1 H), 7.47 (dd,
J=8.7, 1.7 Hz, 1 H), 7.53 (d, J/=8.1 Hz, 1 H), 7.80 (d, J/=3.5 Hz, 1 H), 7.85 (d, J/=1.4 Hz,

10 1H),7.86-7.90 (m, 1 H), 8.00 (d, /=6.9 Hz, 1 H), 8.38 (d, /=8.7 Hz, 1 H), 8.59 - 8.63
(m, 1 H).

Co. No. 2: '"H NMR (500 MHz, CDCl;) & ppm 0.32 - 0.42 (m, 2 H), 0.59 - 0.70 (m,
2 H), 1.18 - 1.29 (m, 1 H), 2.06 - 2.11 (m, 2 H), 2.11 - 2.21 (m, 2 H), 3.13 (d, J/=6.9 Hz,
2 H), 3.65 (td, /~11.8, 2.0 Hz, 2 H), 4.19 (dd, J=11.3, 4.0 Hz, 2 H), 4.53 (tt, J/=11.6, 4.3

15 Hz, 1H), 6.64 (d, /=3.2 Hz, 1 H), 6.99 (d, /=6.9 Hz, 1 H), 7.32 (d, /=3.2 Hz, 1 H), 7.41
(dd, J=8.4, 1.4 Hz, 1 H), 7.52 (d, J/=8.4 Hz, 1 H), 7.82 (d, J=1.2 Hz, 1 H), 7.95 (d,
J=7.2 Hz, 1 H).

Co. No. 3: "H NMR (400 MHz, CDCl3) § ppm 0.32 - 0.44 (m, 2 H), 0.59 - 0.72
(m, 2 H), 1.17 - 1.29 (m, 1 H), 2.04 - 2.22 (m, 4 H), 3.15 (d, J=6.5 Hz, 2 H), 3.65 (td,

20 J=11.8,2.8 Hz, 2 H), 4.19 (dd, J=10.9, 3.7 Hz, 2 H), 4.46 - 4.57 (m, 1 H), 6.61 (d,
J=3.2 Hz, 1 H), 6.89 (d, J=6.9 Hz, 1 H), 7.21 (dd, J=8.3, 1.2 Hz, 1 H), 7.32 (d, J=3.5
Hz, 1 H), 7.47 (d, J=8.6 Hz, 1 H), 7.64 (d, J=1.4 Hz, 1 H), 8.06 (d, J=7.2 Hz, 1 H).

Co. No. 4: '"H NMR (400 MHz, CDCI3) 6 ppm 0.33 - 0.42 (m, 2 H), 0.61 - 0.70 (m,
2H), 1.18 - 1.29 (m, 1 H), 1.52 - 1.68 (m, 3 H), 1.81 - 1.96 (m, 2 H), 2.22 (br d, J=10.4

25 Hz, 4 H), 3.15 (d, J=6.7 Hz, 2 H), 3.75 - 3.88 (m, 1 H), 4.24 - 4.38 (m, 1 H), 6.58 (d,
J=3.2 Hz, 1 H), 6.89 (d, J=7.2 Hz, 1 H), 7.20 (dd, J=8.4, 1.0 Hz, 1 H), 7.28 (d, J=3.2
Hz, 1 H), 7.44 (d, J=8.6 Hz, 1 H), 7.62 (d, J=1.2 Hz, 1 H), 8.05 (d, J=7.2 Hz, 1 H).

Co. No. 17: 'H NMR (500 MHz, CDCl3) 8 ppm 0.32 - 0.43 (m, 2 H), 0.59 - 0.71
(m, 2 H), 1.15 - 1.34 (m, 1 H), 3.14 (d, J/=6.9 Hz, 2 H), 6.84 (d, /=3.2 Hz, 1 H), 7.00 (d,

30 J=7.2Hz,1H),7.33-7.48 (m, 2 H), 7.52 (dd, J/=8.1, 4.9 Hz, 1 H), 7.63 (d, /=8.7 Hz, 1
H), 7.83 - 7.93 (m, 2 H), 7.97 (d, /=7.2 Hz, 1 H), 8.67 (dd, /=4.8, 1.3 Hz, 1 H), 8.88 (d,

=2.6 Hz, 1 H).

Co. No. 21: 'H NMR (400 MHz, CDCls) 8 ppm 0.32 - 0.44 (m, 2 H), 0.58 - 0.72
(m, 2 H), 1.17 - 1.31 (m, 1 H), 2.68 (s, 3 H), 3.14 (d, J/=6.7 Hz, 2 H), 6.81 (dd, J=3.2,

35 0.7 Hz, 1 H), 6.99 (d, /=6.9 Hz, 1 H), 7.36 (d, J/=8.3 Hz, 1 H), 7.39 (d, /=3.2 Hz, 1 H),
7.41 (dd, J=8.6, 1.6 Hz, 1 H), 7.58 (d, J=8.6 Hz, 1 H), 7.76 (dd, J=8.2, 2.7 Hz, 1 H),
7.88 (d, /~1.2 Hz, 1 H), 7.96 (d, J=6.9 Hz, 1 H), 8.73 (d, /=2.5 Hz, 1 H).
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spectra wsopeoteeosded either on a Bruker DPX400 or on apBruderesioddy2908€0
spectronmeter with standard pul se sequsnces, operating at 360 MHz, 400 Mz
and 500 MHz, respectively. Chem cal shifts (5) are reported in parts per
mllion (ppm downfield fromtetranethylsilane (TM5), which was used as

5i nternal standard. Co. No. 1: 11-1 NMR (500 WMHz, CDC13) 5 ppm4.11 (q,
J=9.8 Hz, 2 H)Co.NBD2(HI NWMR G0bMHZ, EDCL3).8lpprh @.261=6.42 (hiz 2 H),19.42 7033

331 b, A PD035 Tt Gl W11 e 130, (0% et Y1 (9685

7.90 (m 1Hd), 2B, 002((d, J<5-%He, HH), 6.5H(d, /83 33H2,d, H)606/(d57=7.2 Hi) | 1B, 396-

5 ,630(219 _1;@63 -3 HQO&W 93(%}#'\6?%5991),9@% 5 u2,) 1?2‘80473&12]@ 2(M 2

313(d J=6.9 Hz, H, 3.65 (td, J=11.8, 2.0 Hz,

é_é 2(olol J= 1Jc’03No439 BENVR (00 m@scms) ﬁ?nlo@& 4041 01544)077@ 64(33
J=8.4, 1. 4](F}ZH£HL) i-|)18 -7 3312(]“{&13&28574 FS)H)&Z %1@2%(13( "éhﬂzFBHi @?& 7.95
(()d,44J(: i, J=8. iz, 1 H), 67963(11 JND2 ¥z, 11HY} TNISRAGABE. dyHize HEDCH3)7.56 () 21(2)23(2 )
AVIRE 151'%’313 P55, H Bl s AeSb ul o @B g2 22 (1
J=10.9]103. 'H)Hi 772d<H)1—842 36 Hz A BY, 1.88 (d1J+.9 g, 6_’!{)(8741&,3/‘2 3z, II.HI)i) 6. 89
(70'1473(:3 9\]5'{23 éo No. 43 ?ﬁl\gﬂﬁ (5% Eivn?lz éD%:ngs p"m'd)al 70% 2}1);3)537 H6721H)H)
Co. No. 4: (mmmlézrdo?zmz lktbélwdsfp@m @éil 58743 {ﬁ%s@zH; H)gp. 894 0 70
(2m222(br,d11—§® Hz, 4. BY 7(40 - L560(m, 2 57(52 @965%(1?617 23HJ)7. 8&@1‘8‘1&} %151296§()gg 98 H), )
H), 4.24 - (ﬁfs%%ﬁfzﬁ}lg)z“%(@s’? Jé%zgﬂ?f(difﬁ(’“?é Nd. 3=7.2 ke, (rlnH),

0 (df, J=8.Gh. No.GOHH NMR)(500.MHz( @DCI53D @orhid,271- B3 (ﬁh 2HY,.57=6.76 Hz
B XL T I
34 (m 1J#.8 Bz,1uH)40.84 £ 569 Hzp 1 1), 6@284(1,(6“-8 B3230 ﬁZH;l H)l 6195, d7J62}0( d,
Hz, 1 H), 8.07 (d, J/=7.2 Hz, 1 H), 8.21 (d, /=8.7 Hz, 1 H), 8.50 (d, J=4.6 Hz, 2 H).
Co. No. 51: '"H NMR (500 MHz, CDCls) § ppm 0.26 - 0.44 (m, 2 H), 0.56 - 0.70
20 (m, 2 H), 1.12 - 1.31 (m, 1 H), 3.12 (d, J=6.6 Hz, 2 H), 4.28 - 4.46 (m, 4 H), 6.80 (t,
J=4.8 Hz, 1 H), 6.92 (d, /=7.2 Hz, 1 H), 7.12 (dd, J=8.4, 2.0 Hz, 1 H), 7.17 (d, J=2.0
Hz, 1 H), 7.94 (d, J=7.2 Hz, 1 H), 8.21 (d, /=8.4 Hz, 1 H), 8.50 (d, /=4.6 Hz, 2 H).
Co. No. 57: '"H NMR (400 MHz, CDCls) § ppm 0.29 - 0.46 (m, 2 H), 0.54 - 0.71
(m, 2 H), 1.15 - 1.24 (m, 1 H), 2.58 (s, 3 H), 3.12 (d, J=6.7 Hz, 2 H), 3.77 (t, J=4.4 Hz,
25 2 H), 4.39 (dd, /=4.6, 4.2 Hz, 2 H), 6.74 (dd, /=8.3, 1.8 Hz, 1 H), 6.81 (d, J=8.6 Hz, 2
H), 6.92 (d, J=1.8 Hz, 1 H), 7.20 (d, J=8.3 Hz, 1 H), 7.53 (dd, J=8.3, 2.5 Hz, 1 H), 8.04
(d, /=7.2 Hz, 1 H), 8.48 (d, J=2.5 Hz, 1 H).

PN

30 D. Pharmacological examples

The compounds provided in the present invention are positive allosteric
modulators of mGIluR2. These compounds appear to potentiate glutamate responses by
binding to an allosteric site other than the glutamate binding site. The response of
mGIuR2 to a concentration of glutamate is increased when compounds of Formula (I)

35 are present. Compounds of Formula (I) are expected to have their effect substantially at
mGIluR2 by virtue of their ability to enhance the function of the receptor. The
behaviour of positive allosteric modulators tested at mGluR2 using the [*>S]GTPyS
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[**S]GTPyS binding assay
Measurement of mGluR2 positive allosteric modulatory activity of test

35  compounds was performed as follows. Test compounds and glutamate were diluted in
assay buffer containing 10 mM HEPES acid, 10 mM HEPES salt, pH 7.4, 100 mM
NaCl, 3 mM MgCl, and 10 uM GDP. Human mGlu2 receptor-containing membranes
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with caﬁp a?ﬁtoateoﬁ gfiggd %Sdé%FE‘gtm%rF opsethatisrgeReat at @R, of
gl utamat e (RN Bigayid doacendfatioh-fesponstUfirvedfgletting debisé pememﬁge{sa&‘c‘z]u@"ﬂWISg(
f.c. 0.1 n | at gs shaken bri rt
Sal | ow [ 35opRararelin BEBR T e uRORPRelt drlaly B0 bk e BEEAR) otk
assay m xt aﬂweyonmmttxatm@dmﬂupmg hatt- m@nﬁmhnﬁeqins)tl@nmaicnlatc@l s\EGCEPES pECD, 10

mM HEPES S%fu’es BElod dte c%lQQlang' Mﬁé*—lo%E% Notelein b p i Frksséd th I%Qi/Lﬂ/m:

saponin._ Total reaction volume was React |1 ons re termnated by
rapi d £91t reitsef this tseige shewn }ft‘éble%b@f’B filter plates (Packard, Meriden,
CT) using a 96-wel| Packard 10 fllterrrate harvester. Filters were washed 6
times with |cte- old 1 gt\/l /10 mM Na2HPO4, pH 7.4. Filters were then
air-dried, r intillation cocktail (Mcroscint-O was
added to ea’cﬂvamdldandl\&&ertﬂair}’eedwumj radi oactivity was counted in a

M croplate O?th@%lht ?Eﬁ%?m?éﬁ?s H%Q%%&e‘?@ﬁf‘oug%’m&{he fpw&hﬁ’ R g

anal ysi s ation-response esentativ

conmpouRfls afere heussd ardividually ens alloweddp mgglivaafe ffor at irasty baléhew psior 20 of
nME uR2 agoRéstihg 9lANhaIRY thelstudi@RErBicBRdRes du tﬁéhgg @gleqmgtbe% 9600 PAM -
\

wer e gener usin he Lexis software.i d at J&J). Data
ver e gener gL o e g Lhe L it 038Pkl Bt cndids Cne
maxi mal r edpoihs @idebatackingg &oedldighting pas uadﬂfotr itleninfectioh picesdires. aDorigg

SO O Ri L R ROAS 5o b i PSR ?t TrgESus the

| og concentration Wer e zed us I'hear
regresdfon V\aﬁaab@ght Ofﬂﬁ@r@@mﬁbedtmftrmﬂﬁmlﬁﬂg lasdrfa-wasn mld Oefafnect is
then cal culigfgdy @ED@&SLER)W%Q wat@Wc%h%d%ﬁ 404k aglcaPeskign the

-1 ogeC50 (wherein EC50 I's expressed in non) he 25results of this test are
shown in table 3 below. Mtor Activity (Vi deo trackl ng) Apparatus and
General Procedure On the day of experinents, the mce were brought into the
procedural room They 30 were housed individually and allowed to acclinate
for at least a half hour prior to testing. Although the studies were
conducted during the light cycle (from8:00 to 16:00 h), the procedure room
was only sparsely I|t (3 to 30 LUX) to prow de better contrast for the

N T



WO 2010/ 130422PCT/ EP2010/ 002908 89 12.5 cn). Each nouse was placed in the
center of the arena and allowed to explore freely for 30 mn. After each
trial, thwoanmnaoaas cleaned with a wet and subsequent | yCwiBPR018/0029Y8
cleaning cloth. An infrared sensitivestube canera and a white |ight source
(in arena: 4-7 LUX) were nounted to the ceiling above the observation
chanber to 5 record and input activity to a conputer. Aninmal behavi or was
recorded and anal yzed using the Nol dus Ethovision XT Video Tracki ng System
(Versi on 3.12;5 déxn). dEsch riéuge wasgdated TintheNentee of thedsona ahiiallowedito ekpdomnce

t | ed

oyot et or el fER 26 B e actiof (HELiEnd REOGIBRAN 86 Moy A8 SESBIRARYET
Hyper | oconoyithomdiyrcledning dieét :%mnxfmmse@mtlyomb@rwnmm@cmwhﬁ@hght@@uw a
pre- def i nedid 4:0%. kef EU?()%@ HGRARRAL o (1R & éimvé%er%%)arvtaﬁomdﬁnm m ce

that were chall enged wth phencyclidine (P ny/ kg, nbefore
measur efrent¢coag 911‘8 mpyt w&m%@awpwuﬁr A&“B%‘rhebél" 19¥ WS?)reﬁPﬁled @PSP@?‘ Y& for

dr ug- i nducedinigithé thdu@rEtmwéiwm Vﬁiémltrh@crhg syas&ah (Vbx%to&hrﬁ:l} Noldh§0 15counts

(0 SRR ST Sy by S RghLFaf by, (=

appar at us owans ilehedtpodtedato datrmandgemeatisystemsded fitheaanaydigando@portifige | nner
box was conposed of four walls of transparent, synthetic material (length X

wi dth x height: 30 x 30 x 30 cm), an open top, and a grid floor nmade of 15
pai rs df i rRhenpyslidig@(RER)dingweed Byperiopematien ibAkceli st ance). Odd and even

bars were gf% niok Boleeﬁ%s%nﬁﬁls&kédemqﬁe MBfifred tiB8 befole MehRyredr@rit! bour n

o Sa e oA S e ot o) S SPome R gL

by a swi tcr(s a
wi dth x helsgrhg/kg@c X 3@ams baﬁr@ﬁ%asmbmmtw,dtdmvap wa eeakired fovi 4 perboddifance of

5 cm between t inne Qut er on rease t nmount
of envi ronf®ft ratfntgl?? W:dg(ée(‘/\}éﬁgén% atltlﬁ'ge%%%omo%m fjo?‘i (quancg 41?566

non-t r dhspaoents (3 ?‘t;ﬁefafsmpnmtmea in agagolseh = I5arsacanits at@slmwrow table 4necessary
i nspection yaf,4 he animal during 30 the test. The upper edge of the outer
and i nner box served as a target for the rats on which to junp with fore-
and hi nd- paws, respectively. Avoi dance Conditioning and Sel ecti on of

Ani mal s Fresndifighdd Adidyide respdiie (CARYtadtory on the experimental day, nale
Wga Wstar rat%u(230 30 g) were housed in individual cages provided with
beddi ng matABPAANS The rats 35received 5 traini ng sessions at 15-mn tine

i nt ervabs dherapparhtuls cpesisted ofian irmgr bédw surountied byats outer boxc ohlak inhemtsxk t o

V01 an BBl byShoR ! 0! iRy PhE SR ARETTE ShEEL A oigh ¢
the WD 2013@/x1 ¥ 30 pw)/ EroEncoporderatileaimmatedfiStpajrs apirenbasi(2 e box.
el ﬁé,ss%@?“éﬁ‘?@ﬁéﬁ%W%z%‘f&?%?g;??%??ﬁ;%f““m’giﬁ% the
test conpobditemnativy cusrent rumeaty Spld P@.Wﬁ Tbyfe),
Experi m?n]E athiSlesaild bs 1nt51:ﬁlilﬁed aya swﬁif:ﬁ Ths bﬁtﬁr Boit waﬁeomposed ofithed@me90 and
120 mn after, t inpecti S~ C o ent . o]

avoi dance vr\%ate?aggl %@d‘ ‘fﬁ@ %&ﬁthgn‘{oa)@ggggﬁ rgelgggﬁt\éeag B¢ g?(;rpég‘? %lvger t he
three expedistarealf Ssesbéteren fherineerand oater \hex en @ﬁ@cﬂeSoIOfd@mtehwthe amount

cal cul ati oRgendirdBEiRA sBMRM; ?ﬁ'ﬁ'&ew %@Qﬁ Ete box Were @Q&@ﬁ&rpg arfefit. The

aII-or-none criterion for ug-1n tion avol da (occurring
in only 1.3mpballgvasdeft Iranwareat F%ﬁ%%tw?wrwawcnw of f@e)ammﬁ%élurlegm ts of

this tegt aneteshONMR ippet a@e%f%é)@hemndsmmo%me@asa&argarmeﬂi&ah@%aphv
(SWEEGQ in.r. anal s are a hi Y]%yrsensmlve read-out of a

ts
conpound’ s "B %Hodflmﬂ’u‘?ﬁ‘@? ffi Pﬁl\?f“‘f@ TEFpgEY provi de additional insight
in the pot extdiddnce Bendipieninigand Heldctian Df)Anfmals: 15via drug classification

f1ngerpri ”tﬁr&ﬂ)thelﬁé(&fvﬁmnﬁhé‘ﬂd%at&fyr&tthQ@ %a’fler\ﬁrfgé q:;; ”' st and
PAM has been to selective suppre ra | e nove sl eep
in rat. | n(23¢aPB0&) were Bousad én mdwrldwﬁagqsmwﬂ wlt prdding mat Phe rats

recept gs- m%éde@«teaob tréunfﬁ sle§51&¥é5a@ﬂ5 dn'ﬂ tﬁ‘ﬁ-lﬂ@erl@s BV&e: 1 §|p%ﬂBdabﬂﬁg Whidhl i es are
often assocjated with dj sorders; .as .su the potenti e of nGlu2

modul at or s ROFHGVEELHNPLRE té)rf)é'pfc{ ar} ﬂegtﬂg sﬁoc’k the rat was place ont € non-
electrified grid floor and the grid was electrified 10 s later for not more than 30 s, if the



20 treatnment of CNS disorders in which (REM sleep aberrations are

mani fested. More specifically, the conbination of a persistent reduction in
REM occurwenos/Bm2an i ncrease in REM | atency i s one of pchrapk@yobmag ur es of
the typical SWarchitecture fingerprigot of nost clinically active
antidepressants. W investigated the effects of oral adm nistration of
conpounds according to the 25 invention on SWorganization in rats. The
nGlu2/ 3 receptor agoni st LY404039 was al so evaluated to all ow conpari son.
Conpound 1¢ati#ié nbojunth dup odﬂﬁéﬂyoderihﬂﬂez[tﬁ that dﬁﬁvcelmewosdaﬁe@rdsbmstn active

dose was 10 und t ect sl ee
(3 mol o, T 3udHe 1 3 R soSROROWES it Bp Al LDy, Bhd ki B! ooP
Phar nacol odgést abmgaural drosolveotmmamedistelcaftar dhalgstitaining s¢ssioant i on in the

35Si GTP7S I, 0ding a5 88 91 WO 2010/ 130422PCT/ EP2010/ 002908 92 n. c.
nmeans not al ues were not cal culated in cases where the

concent Pat ﬂb‘wmféw@%t?éteé@rtv&esme #60, 9@ arth!12) pimaticrths wiestiongftesf i niti on,
the EC50 vabipothd &r m&munﬂeh@y tfomomaﬁ@@mi AlcbednTadafbdim Ferfafcd0% of

h I d d f
G uRe  agoiPePTaFheeerdhe thros REREIERIeh S ey B CoriLioh eER T 108 o
det er mi ne goshdricakzubtionst & meliarngwdiddnice tatéfey B786s RAM;eleaEﬂ?S@arvdll-u&aomr e
et ckﬁe%naff)?%%%&&c%hH&Bbft{%ﬁp?%&d%& o&éﬁ‘?ﬁﬁg ﬁ‘n ﬂ& & 823k so]19em

concentr at wer e perf average pEC50
val ue 18 r epetraatad c@nttolenatson <1&8)i Eh¢ tasultmef thi3. test aaghiowndn ta:uieﬁubabm ogl cal
data for conmpounds according to the invention in the PCP-induced

hyper | oconqy i on est ' ED50 is the dose
(ng/ kg bodpl&& @ Alogry MSral s show the 15effect.
ED50 (ny/ k@)w E\E@ eany&ee aféDa hiﬁhly Rﬁﬁtﬂva PeadQAiRof h ﬂblmpéund’s central functional

activity that may provide additional insight in the potential therapeutic application (i.e.

15  via drug classification fingerprinting). Systemic administration of an mGlu2/3 receptor
agonist and PAM has been shown to selectively suppress rapid eye movement (REM)
sleep in rat. Internal efforts have confirmed that this effect is mGlu2 receptor-mediated,
i.e. is absent in mGlu2 KO mice. Sleep abnormalities are often associated with CNS
disorders; as such, the potential use of mGlu2 modulators could also have benefit in the

20  treatment of CNS disorders in which (REM) sleep aberrations are manifested. More
specifically, the combination of a persistent reduction in REM occurrence and an
increase in REM latency is one of the key features of the typical SW architecture
fingerprint of most clinically active antidepressants.

We investigated the effects of oral administration of compounds according to the

25 invention on SW organization in rats. The mGlu2/3 receptor agonist LY404039 was
also evaluated to allow comparison.

Compound 17 was found to dose-dependently decrease REM sleep (lowest active dose
was 10 mg/kg, p.o.); compound LY404039 was found to affect REM sleep (3 mg/kg,
p.o.) qualitatively in a comparable way.

30
Table 3 . Pharmacological data for compounds according to the invention in the
[**S]GTPyS binding assay.

GTPyS-hR2 GTPyS-hR2
Co.No. Co.No.
PAM pECs | PAM pECs |

1 7.36 2 7.19
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conpound was adm ni stered orally;

10. 7 20*

31 7.1 n.t.
n.t.

| nh.
means not t

nmeans i nhi bition;

*

est ed.

neans t he
Conmpounds 4, 17

and 31 i nkbhbiedos3eP-i nduced hyperl oconotion in mce angcemrpavosog and 17

al so inhibited the conditioned avoi dance response in rats,
their possible antipsychotic potential.
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according to the
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prepared for oral
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20t o

a (1), the pharmaceutically acceptable salts thereof, the
soneric fornms thereof. Typical exanpl es
. f or mul qtrf%g_mt he invention arle as fqdl Gepgs-nR3.| Tabl ets
b €®NBO )ty i - cal ¢i um phosphat e2( ﬁg-N_OactgiﬁéMeTal cumlo
b p starchad 200 rg—tr—tRHis—ESd&mpild, active
rep acéd wyish the same anount of| amgg of| t heg gonpqunds
presentnventd o1, in parti cul ar by tHresane—arourt of any
i cohpouinds7.955 2| Suspensi on An |aqudous sugp@nsign i s
admnistration s¢ that each 1 m{fiititgr containg 1 to 5
active ¢onpownds, [50 ng of sodi um céZboxynet/hi cdl | ul ose,
nzoat e, [500 rrg of [sorbitol and wgter_ad |1 m._ 20 3.
6 7.4 33 6.76
7 7.94 34 7.52
8 7.60 35 7.15
9 6.80 36 8.03
10 7.28 37 7.40
11 6.06 38 1.77
12 6.45 39 6.90
13 6.09 40 6.39
14 7.96 41 6.22
15 7.27 42 7.54
16 7.17 43 7.78
17 7.10 44 7.18
18 6.54 45 6.82
19 6.90 46 8.09
20 6.60 47 7.40
21 7.63 48 7.33
22 6.49 49 6.76
23 7.02 50 6.89
24 5.85 51 6.60
25 6.74 52 6.86
26 6.74 53 6.48
27 7.25 54 6.13
28 6.93 55 7.18
29 5.90 56 7.85



A parenteral conposition is prepared by stirring 1.5 % by wei ght of active
i ngredient of the invention in 10% by vol une propyl ene glycol in water. 25
4. O nt mewd 20abi3ve2i ngredient5 to 1000 ng Stearyl al cohec3/mp2e18n0isnes ¢
White petroleuml5 g 30 Waterad 100 g 92 In this Exanple, active

i ngredient can be replaced with the same anount of any of the conpounds
according to the present invention, in particular by the sane anount of any
of the exenplified—conpounds. 35Reasonabl e vari ations-—are-notto—be
regarded as a deparé u&e | roreshers¢ope of the inve n%iaon. | 6TPS-hRRE obvi ous
that the thus des¢re®¥a i nvent be varied i -\ hgse
skilled in the ar Mf‘_ggggfégg%QP%T/EP2010/002f08 94 ﬁyithtém
CLAIMS 1. A conpoundshaV|ng ghe fofmula (1) NN RIN. '60-RL 1 7I50c...|Al D w
5(1) or a stereochemcatiy tsonmeri¢ formthereof, wherermthebomd{drawn
into the ring indjcabg&s {hat79Re bond nay be attadhedlto |any warbor ring
atom Rl is selecfed fromthe group consisting of hydrogen, U _oal Kyl ;

(G _3al kyl oxy)- 10 CP9 3lal kyPY [(G 3 alkyloxy)-G -3 al kyloxy] G _3al kyl ;
Cl 3 al kyl substitut%gnmnth Qnﬁ'Q{ nore i ndependently sel ected hal o
substituents: unsOBsti®tlt et enzf? benzyl substituted with one or nore
subst i t uentBEseaehies me@anﬁeaiculyteéen a@osesdwlerorthe n@lcgntmtp)remamanugveodldhal 0,

Cl 3 al kylot (r%cgﬁ )gl%;ﬂéiﬁh ¥Vl O ggﬁdgﬁmm E’Je B8 al@ako M&S&fﬁ ¥Gs i

al kyl , cyano, ,. am no, 15 nono- or

i - (G _3 &PRSAnjrafemBeedsd inFiarh A %of(thsmzswléﬁwwe)o 3a| kyI oxYy,
trifluosomethyl and trifl uoronet hoxy, mhereln R and R' are independently
sel ected from hy en and C 6al kyl ; benz al ubsti tuted
S Forc ol ol R o B S, i, RO T
sel ecte pr nedu BTt vbmmn o] emine p ekig alo
substituen el k K
2 (2,5 4. o CIPFIRAAL D S o PPhs AR Selolied, fgp. o seveeniioesngp

Het 2; and laspgranersaofigt leam soreengratiens. fIf orare r%pgtmarpisowsumrfme@f th@yano

hal o; %_3%&&% ﬁE@ oatlw@%pwebaﬁ&@n@fdématmwmﬂdentIy sel ected hal o
substituents 1 y oxy substituted with one or nore independently

sel ected halo substltuents C _3al kyl; C3_7cycl oal kyl; and
25( C3_7cyclmamiks) I)lﬁrmﬁoaigkwl data for cbﬁfpmnas hachirdiilg t&&heﬁi\&ﬁtibhdmt(na) , (b),

(c), (d) a%l‘-ﬁlduced hyperlocomotion test in mice and CAR test in rats.
EDsy is the dose (mg/kg body weight) at which 50% of the tested animals show the

15 effect.
EDso (mg/kg)
Mice Rats
Co. No. | PCP-Inh. | CAR
Inh.
4 13.2 20
>40*
17 10.7 20*
31 7.1 n.t.

Inh. means inhibition; * means the compound was administered orally; n.t. means

not tested.

Compounds 4, 17 and 31 inhibited PCP-induced hyperlocomotion in mice and
compounds 4 and 17 also inhibited the conditioned avoidance response in rats, attesting

20  to their possible antipsychotic potential.

E. Composition examples

“Active ingredient” as used throughout these examples relates to a final



(R4 11" ------- /1" " 2 11-s"sR3-N. --- "Nss,NI'ti R3 (a)(b) WO

2010/ 130422PCT/ EP2010/ 002908 95 wherein the bond drawn into (a) indicates

t hat R4 rmwyp 2bm/dbv42ached to any of carbon ring atons 2 ardTEP2€00098 i S

i ndependently sel ected fromthe group3consisting of hydrogen; unsubstituted
5 G _6al kyl; Cl_6al kyl substituted with one or nore substituents

i ndependently sel ected fromthe group consisting of hal o, hydroxy,

C _3al koxy and trifluoromethyl; unsubstituted C3_7cycl oal kyl ;

C3_7cycl oalckpiposn of ifonitnea (W) the phamareutivaby suteptabliel saitss theredé piha cioivatios

selected fr tin Cl_3al kyl, hydroxy, CI _3al koxy
and trifl u@gg]trrliiaepﬁ Iggc%‘%) %ﬁyclls F’&QF%I“ gﬁe} §°f 10 unsubstl tuted phenyl ;

phenyl subshypiaal @@mltﬁoﬁmepm fthfefosmblaslpn plithstisvéntiga pesakdletlpyssel ect ed
fromthe group consisting of halo, G _3alkyl, G _3al koxy and

trifl uororret h%I Het 3; and Het 3Cl_3al kyl; O each R3 is independently

sel ect edl €¥yclic radical of formula (0 15 X \t< - R8 (0 wherein R8 is
sel ect ed frmvayﬁgrg@eﬂt, Cl_3al kyl, Cisgaddwgoxy and hydroxyG _3alkyl; q is
1 or ; Xlls scﬁletedfromo and CRO(OH), wherein R9 is sel ect ed
from hydrod%‘rf’acéﬁél %1 and C3_7cytMBalkyl: or X is a cyclic radical of
formul a (g)La@@)seMerel nr and s are |3ﬁjmgendently selected fromO0, 1 and 2,
provi ded t Eﬂl+ s? 2; 25 each R4, gd R7 are each independently

sel ected from 3al kyI and G _3al kyI substituted with one or nore

[ ndepeﬁ@entMg@@élN@t&tea!aﬂQal o substituehmg each R5 is independently selected

fromthe grpQuRo @R Sting of hydrogerhd f9odgl kyl, and G _3al kyl

substi t ut ed th one, or nore pendent | | e d hal o substituents; n, m

and p arc. dadHs EHaDplndER PeSiaLeBuDr g%qsﬁ g saime amiount of any of e
compounds according to the present invention, in particular by the same amount of any

of the exemplified compounds.

15
2. Suspension
An aqueous suspension is prepared for oral administration so that each 1 milliliter
contains 1 to 5 mg of one of the active compounds, 50 mg of sodium carboxymethyl
cellulose, 1 mg of sodium benzoate, S00 mg of sorbitol and water ad 1 ml.

20

3. Injectable
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.

25 4. Ointment

Active ingredient 5to 1000 mg
Stearyl alcohol 3g
Lanoline Sg
White petroleum 15¢g
30  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.

35 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.



30vis Oor 1; t and u are each independently selected from1l and 2; Wis
selected fromN and CRI; wherein Rl is selected from hydrogen, halo and
trifl uorowethiylt30429¥0 2010/ 130422PCT/ EP2010/ 002908 96 ea®lTH®R010i082988
saturated heterocyclic radical select®d frompyrrolidinyl; piperidinyl;

pi perazinyl; and norpholinyl; each of which may be optionally substituted
with one or nore each independently selected fromthe group consisting of

C _6al kyl ; nmono-, di- and tri-hal oG _3al kyl; unsubstituted phenyl; and
phenyl substituted with 51, 2 or 3 sub¥iAIM®nts i ndependently sel ected from
the group consisting of halo, trifluoromethyl, and trifluoronethoxy; each
Het2 is pyridyl or pyrimdinyl; and each Het3 is a heterocycle selected
fromthe gﬂ@upAcgnBWsmﬂﬁ@VmEtbéﬁﬁﬁhyﬁﬂbpyran pyridyl; and pyrinmdinyl;

each of them being optionally substituted one or 10more substituents
each independently selected fromthe gzQuplc i)gting of halo, C _3al kyl,
Cl _3al koxy and trifluoronethyl; and hal i Nselected fromfluoro, chloro,
brono and iodo; or a pharnaceuti cal | abl e salt or a solvate thereof.
15 2. The conpound of forrula (I 4coy, ing to claiml1, or a

stereochem cally isomeric form t\heroW wherein Rl is selected fromthe
group consisting of (G _3al kyl oxy)Cl 3a|ky| C _3al kyl substituted with one
or nore’independently sel ected hal o subilltuents and

gcﬁ_7CyC| O ks \sterbokhdmldan asogﬁlﬁ?c fom $edrestt Qfﬂexfelrpm t he group consisting of
al o

| : | Kk d
mdependenﬁ‘?\b/%r}ﬂ ‘%WBdXWéga éb‘%‘{lg"? tﬁ?g&z‘a @ rqay ttaghe%ldtgvggﬁlc ng@%%r m‘ ©
(RA).3-. .- 21 af@h; (b), (C) RS .--nnm-- !- and (d): R5 N's

R! is selected from the group consisting of hydrogen; C).salkyl; (C;.3alkyloxy)-
10 Ci.3alkyl; [(Ci.3alkyloxy)-Cj_salkyloxy]Ci.3alkyl; C,.3alkyl substituted with one or
more independently selected halo substituents; unsubstituted benzyl, benzyl

substituted with one or more substituents each independently selected from the
group consisting of halo, Cjsalkyl, (C;salkyloxy)C,salkyl, Ci.salkyloxy,
hydroxyC,.;alkyl, cyano, hydroxyl, amino, C(=O)R’, C(=0O)OR’, C(=O)NR’R”’,

15 mono- or di-(Cjsalkyl)amino, morpholinyl, (Cj;.scycloalkyl)C;_salkyloxy,
trifluoromethyl and trifluoromethoxy, wherein R’ and R’’ are independently
selected from hydrogen and C,.ealkyl; (benzyloxy)Cj.salkyl; unsubstituted
C;.scycloalkyl; Cs.scycloalkyl substituted with one or more independently selected
Ci.zalkyl substituted with one or more independently selected halo substituents;

20 (Cs.scycloalkyl)C, salkyl; 4-(2,3,4,5-tetrahydro-benzo[f][ 1,4]oxazepine)methyl;
Het!; Heth1_3a1ky1; Het?; and Het2C1_3alky1;

R? is selected from the group consisting of cyano; halo; Cj.salkyl substituted with one
or more independently selected halo substituents; C;_salkyloxy substituted with one
or more independently selected halo substituents; C,.3alkyl; C;_7cycloalkyl; and

25  (Csscycloalkyl)Ci.salkyl;
¢t
D.

" forms a radical selected from (a), (b), (c), (d) and (e):

h I~ R (R%) -
Rk | - ) R3-N, |
A, W | rR-N | R .
N ~ \ . \N/ P u

(a) (®) (c) (d) (e)



NIl R3-N. Ft;"Ns N R3 (a) (b) (c) each R3 is independently sel ected
fromthe group consisting of hydrogen; Ch6al kyl substituted with one or
nor e hydrweybiesusbeti t uents; unsubstituted C3_7cycl oal kylpcT2P0B0/063008 oal kyl
substituted with one or nore hydroxyl9ssubstituents;

(C3_7cycl oal kyl ) C1_3alkyl; phenyl substituted with one or nore

I ndependently sel ected hal o substituents; Het3; and Het3Cl.3alkyl; m n and
p are 0; vis 0 or 1; WD 2010/130422PCT/ EP2010/ 002908 97 each R5 is

hydr ogen; WhHeseinel ected from N and CRI; Rl is selected from hydrogen and

tot r ahydr oy tihd BoFnagt T Einf RS R RIRE] 0 BuBhobl FRAT ShePtusomsAan 1y
substituted vvianfi 3pne or nore substituents each independently sel ected
phar maceut Faal [y et ekPan T el fomSE BEhpCobiiaMe AR uElbRiReg
accordi fg to &haplyh gn-wzlsylosul&tlgtt@d SWidhh pfiec 8T | pores SHestitents Ainpdepgadcadly
wherein A"- CRBelected from the group consisting of halo, hydroxy, Cisalkoxy and
trifluvoromethyl; unsubstituted C;_;cycloalkyl; Cs.scycloalkyl substituted with one
or more substituents independently selected from the group consisting of halo,
Ciaalkyl, hydroxy, C;salkoxy and trifluoromethyl; C;.;cycloalkylC,. jalkyl;

10 unsubstituted phenyl; phenyl substituted with one or more substituents
independently selected from the group consisting of halo, C,.3alkyl, C,.;alkoxy and
trifluvoromethyl; Het®; and Het3C|_3alky1;

or
each R? is independently selected from a cyclic radical of formula (f)

15
R
®
wherein R® is selected from hydrogen, Cy.salkyl, Cysalkyloxy and hydroxyC.salkyl;
qislor2;
X is selected from O, CH, and CR’(OH), wherein R’ is selected from hydrogen,
20 C,.3alkyl and Cs.scycloalkyl; or
X is a cyclic radical of formula (g)
r.
o, X,
s (8

wherein r and s are independently selected from 0, 1 and 2, provided thatr + s > 2;

25 each R*, R® and R’ are each independently selected from C,jalkyl and C,_;alkyl
substituted with one or more independently selected halo substituents;
each R’ is independently selected from the group consisting of hydrogen, C.;alkyl, and
C,.3alkyl substituted with one or more independently selected halo substituents;
n, m and p are each independently selected from 0, 1 and 2; ‘
30 visQorl;
t and u are each independently selected from 1 and 2;
W is selected from N and CRIO;
wherein R'? is selected from hydrogen, halo and trifluoromethyl;



(a")(b")(c')(d ) each R3 is independently selected fromthe group

consi sting of hydrogen; hydroxyCl 6al kyl; C3_7cycl oal kyl substituted with
one hydr oxp 281ubsbizbuent ; 15(C3_7cycl oal kyl ) G _3al kyl ; plpemydr2si0losiong ut ed
wi th one hal o substituent; Het3; and ddet 3C1_3al kyl; v is 0 or 1; Wis
selected fromthe group consisting of N, CH CC and CF; Het3 is a
heterocycl e sel ected fromthe group consisting of tetrahydropyran; pyridyl
20optionally with one substituent selected fromhalo and Cl_3al kyl; and

pyri ni di nyléach@e' i assahratee theferoeyclit tadiealagectdd fom pamelidth 1arwbemh@1e as
defined in clai.m1 .or

| vat
Cher cof 284, THIPARYAN TheBIRG oo pt Mk ik aci?e?mwng]&wubst%“ i
sel ected fromdm' gr mnrk ¢ath)indeptd @ilyOdel &ibetd AP ﬂ)EF@Gﬂ@/cGﬁ)s?ﬂﬁ& &BC, {atkyl{ d' )

Rl is C3 7 I Ci I I I
Subst Cured wi TR and SERAKC a6l SudhsORL & plehOald e BublsiBl St o
is sel eSted frlord hydrodstitueds m@c;p@ndmﬂme @tﬁdsfrbmuthéogrwm Iﬁorm@mgy@& balg,

substi tuent; qg@gmﬁﬁ}qwt%ﬁ%tm pyridyl optionally with one
substituent sel ect.ed from hal o q;imd a gal kyl; and pyrimdinyl; Wis

sel ect ed frigeh Het dppyndyleepyripnidigylyand g hal o is sel ect ed fromfluoro and
chloro; 10afack Iﬂ)é”t%lﬁ@'&icﬁet‘étdé@blb%e%b@&lpﬁ@hi ¢hes @tdupOotomistiap Velt tetiahgdrepyran,

pyridyl; and pyrimidinyl; each of them being optionally substituted with one or
10 more substituents each independently selected from the group consisting of halo,
Ci.3alkyl, Cj.zalkoxy and trifluoromethyl; and
halo is selected from fluoro, chloro, bromo and iodo;

or a pharmaceutically acceptable salt or a solvate thereof.

15 2. The compound of formula (I) according to claim 1, or a stereochemically
isomeric form thereof, wherein
R' is selected from the group consisting of (Cj.alkyloxy)C,alkyl; C;_alkyl
substituted with one or more independently selected halo substituents; and
(Cs.scycloalkyl)C, salkyl,
20  R?is selected from the group consisting of halo; C,_salkyl; Cs.scycloalkyl; and
Ci-3alkyl substituted with one or more independently selected halo substituents;
@
D.

™ is selected from (a), (b), (c) and (d):

(@ (b) (© (d
each R® is independently selected from the group consisting of hydrogen; C,¢alkyl
substituted with one or more hydroxyl substituents; unsubstituted Cs.;cycloalkyl;
25 Cs.scycloalkyl substituted with one or more hydroxyl substituents;
(C;.icycloalkyl)Cy.salkyl; phenyl substituted with one or more independently
selected halo substituents; Het’; and Het? Ci.zalkyl;
m, n and p are 0;

visOorl;



5. The compound according to claim1, or a stereochemcally isoneric form
t hereof, wherein the bond drawn into the ring indicates that the bond
may be atwecbmdizbez2any carbon ring 15atom Rl is sel ect edTfEPOMMOhYBDOgEN;
G _6al kyl; (G _3al kyl oxy) C1_3al kyl; [97C _3al kyl oxy) -

C _3al kyl oxy] G _3al kyl ; nmono-, di- or tri-haloC _3al kyl; unsubstituted
benzyl; benzyl substituted with 1, 2 or 3 substituents independently

sel ected from the group consisting of halo, C _3alkyl,

(Ci _3al kyl| exyh Rlis3sidiogen; G _3al kyl oxy, 20 hydroxyd 3alkyl, cyano,

hydr oxyl, g0 .OR , C(=0)NR R'" , nobno- or
-(G 3a| Ky % Qel c%d—g%r%l%ﬁn&%{yl’ (C3_7cycl oal kyl) G _3al kyl oxy,
tr| f I uor omik'hig seteatedtfrang hu@ogmsamd)hglp, wherein 'R and R' are independently

sel ected fr }Eéi“ m%%@%gd&g?lggﬁ che@ gsl m%ﬁ&gg%%ﬂ&%ﬁ@ﬁ@&@%%%ﬂ& yt ed

C3_7cycl oal tit trihal oG
(C3_7cyél oal kylp (p_ynng ,kg,a,c of thelm being optionally substituted w1th one or more

4-(2,3,4,5- tetsﬁ@d%ﬁtﬁ’é’n@s&%ﬂmi hﬁcﬂenﬂ}/@zﬂ@ae@rﬁr@mmblm C, bikyl; afdet 1C1_3al kyl ;
Het 2 and atﬁ‘i}né‘ }1?2 a{j‘%cted from cyano; halo; nono-, di- or
tri-hal oG 1&9?160 gin flygro agd chloro; "hay o1 3al kyl oxy; G 3al kyl :

C3_7cycl oaldkylphamthoe@iQillyaycdppail& ydl) & a SAvdtytheraofi D. forns a radi cal
selected from(a), (b), (c) and (d): WD 2010/ 130422PCT/ EP2010/ 002908 99
(a)(b)(c)(cg wherein 5 the bond drawn into éa) indicates that R4 may be
attachdfl t 3-any Tafe eommound prergdimgdawlamahdr 3; o1RB siercosh¢raicalby isomsmcHpER ogen:;
unsubsti t utgeef wiRldy! ; O _6al kyl substituted with 1 or 2 substituents

i ndependently sél ect ed fromthe group consi sting of hal o, hydroxy,

Cl1_3al koxy rA trifluoromethyl; unsubstituted C3_7cycl oal kyl; C3_7cycl oal kyl

10 substit @d with 1 or 2 sub stituen s i ndependently sel ected fromthe
group consi sti nds %ﬁle‘}ﬁ%ﬂ omcp’), @’a) I(S/Pan (dirFoxy, O _3al koxy and

trifluoromnethyl; cl.eal ky 3al kyl ; unsubsti tut edgphenyl ; phenyl
substituted with 1 /o 3 su ’{I uents sel 4d fro the| group consi sting
of hal o, G _3al kyl, | koxy ‘RAO-{ri lesugro t hyl ; nd Het 3C1_3al kyl ;
150r R3 is acycllc rgdlcal of gormjla(f) <- RR— wherein R8 is
sel ected from hydrog@n, G _3al ﬁ C _3al kyl oxy and FﬁydroxyCl 3al kyl; 20q
islor 2; Xis seleﬁs.ﬁdfrom%i CH2 and (OH) wher i's selected
and C3 gcloalk or Xlsaccllcradlcal of

from hydr ogen, QQ 3al
formul a (gkagy)R 51s\me<r1@end¢ntlasze@c@ede frcheﬁmo@mp ycosistinge@f f hydrogen;1 and

f2r oPn r g\{l g Sfjk; l*P@vangycl SalRy12C; Hcloali§l KutRnehtddwah 8nt AfEBLPIetitens el ect ed

(Cs. 7cycloa1kyl)C1 aalkyl; phenyl substituted with one halo substituent; Het’; and
Het® C,.zalkyl;

visOorl;

W is selected from the group consisting of N, CH, CCl and CF;

Het® is a heterocycle selected from the group consisting of tetrahydropyran; pyridyl

20 optionally with one substituent selected from halo and C,_jalkyl; and pyrimidinyl;
halo is selected from fluoro and chloro;
and R! and R? are as defined in claim 1 or 2;

or a pharmaceutically acceptable salt or a solvate thereof.

25 4. The compound according to claim 1, wherein

™ is selected from (a’) and (d’):



tri-halo-Cl_3alkyl; R5 is selected from hydrogen, C _3al kyl and nono-, di-

and tri-haloCG _3alkyl; n, mand p are independently selected fromO, 1 and

2; 30 Wiwozelested from N and CR10; wherein Rl is sel eetedrbeiomBdysir ogen,

halo and trifluoronmethyl; di- and W?®82010/130422PCT/ EP2010/002908 100 each
Het' is a saturated heterocyclic radical selected frompyrrolidinyl;

pi peridi nyl; piperazinyl; and norpholinyl; each of which nmay be optionally

substituted with 1 or 2 substituents independently selected fromthe group

consi sting of ~C_-6al kyl, no-, di- of tri-haloC 1 3al kyl, unsubstituted
phenyl and p substi ut with 1, 52 or 3 substituents independently
selected fro .group sting of halo, trifluoronmethyl, and

trifluoronet E]Q each t vis pyridyl or pyrimdinyl; and each Het3 is
sel ected frofthe ar ouﬁ COI’ISI sting of tetrahydropyran, pyridyl and

pyrim di nyl, %S)h of the ng optionally substituted with 1 or 2
substituents 1Usel ected f the group consisting of halo, Cl1_3alkyl,

G _3al koxy Rari&CBﬂ‘FYFCIQ?HWéﬁeIaHSM or a pharmaceutically acceptable salt or a
sol vat e t hqreRf seleced B ﬁ%psw@laaﬁﬁr Slibafituted Ghtdi Selor ntrk uﬂaégﬂn@@wy

st ereochem cal | ric 15formthererof, wherein said conmpoun

sel ected fromSf 8688‘6 “gf)thtg? Ui ng of

tran; 4- [ 5[R8-i6 sylebte@mpyhmgm )C;&c{rdlbalkylwmb@uimtehw/i)h dn@ hydroky aulsstiojeht;3- a] -
pyri |n -7-y1] y

Yt or 5. - ¢ T G e Ry S RS S Shaty with one sybisuept selpcted, fromy o 4
3-a] - pyridi ndalo and C 3a1ky1 and pyrimidinyl;

8- chl or 0- 3Gy ¢ OREPRYIMT Bitlaha ¢4; (3-pyridinyl) -/ Hindol -5-y1]-1, 2, 4-
triazol of 4, 3- afpyrl di ne;

8- chl or o- 3-8 Yefhr opyl net hyl ) - 741- (cycl opr opyl met hyl ) -/ H pyrrol of 2, 3-

?1 F}érl di n- Emwlﬂs-sélef?tedﬁtohi?mbﬁhécﬁw ;pyridine; ang 52 di - 7-y1] - 3, 4- di
-[ 8- chl.or o- clo net ri.a al]pyridin-7-y [

hydr 0-3 ﬁ’F‘FVW ﬁ&‘;ﬂ#‘%ﬁﬁ?&’%éﬁ&%ﬁlh"é ﬁifﬁ‘é’[ft he pharmaceutically

accept abl e sal ts and the solvates thereof. 7. A pharnmaceutical conposition

conpri si ng s t%@%?&k&&hxgﬂéc rcﬁﬁ%ﬁocélhl‘{r?lgz?%c’éal{erlegé i&dl grg?ré@ﬁﬁﬁ{ feRgst o

any one of "¢l ai rmace acc carrier. 8. A
conpound accor &WhSEfiR o any one of clainms 1 to 6 for use as a nedi canent. 9.

A conpound (REEEHEAAFNtiR0ARY rif tnditatéd Bhithe boh®@nfa gr(Ue aBaBHANERAAS ChibeA ringd
corrp05|%|on according to claim7 for use in treating or preventing a

centrall nervo@é‘”’éyst em di sorder selected fromthe group of anxiety
di sorders, Risycheletteddfrsnr dhgdmgewercsqml&yl t Wlda&@rwk@ycsl,3anayus [(emgelkybb(g) ed

g: :gigg: eatg(iglglrlfgi,&gi) 'r3aﬁ‘¥y (r)r%onc%:)g’ﬁ\%l Stve! ESIQEP% éiO/lQOS%ggh glg rders
cogni tive di sdedexlssubstétureddetfbnbr atarch Summlﬂm&omd@pcl;deaﬂﬂ sel;a@teénfram the. A

conmpound accorghng Ehsftih Mo?: hfaRJ 5§ 8alk ”@Gl }dil%%{%f’sﬁ 3£ky1Pr€Y?aﬂH'199y of a

]
5 central nervous éystem di sorder. sel ec? romt
-

anxi
schi zogfr eni a hydiaxr&-padkyl dé}zﬁ‘%élYéFPbepQW’@BsW_‘Bgﬁa\ﬁ(ﬁpépﬁa’n@( (5{ ogi cal
Zy npt ons  of deﬁmlru—l acér NjiQC,. giﬂl@nmhael dhSpRsIRTyl, t (eg;csvaahlklyg@, §411aylbxy,
epr essi on, ar essj on eneral i zed anxigly ord
post - traumatlé ﬁ‘(‘? 8§’§ﬁg'rrl sﬂddgﬁ’ (% [ cem g sat“gng Q%élédepﬁﬂ%eaned
anxi ety and depleetsdi drom hydrogen and Ci 6alky1; (benzyloxy)C,.salkyl; unsubstituted
Cs.pcycloalkyl; Cs.seycloalkyl substituted with trihaloC,_3alkyl; (Cs.scycloalkyl)C,.
25 salkyl; 4-(2,3,4,5-tetrahydro-benzo[f][1,4Joxazepine)methyl; Het'; Het'C,.salkyl;
Het? and Het2C1-3alky1;
R? is selected from cyano; halo; mono-, di- or tri-haloC,.;alkyl; mono-, di- or tri-
haloC,.salkyloxy; C,.alkyl; Cs_scycloalkyl and (Cs.7cycloalkyl)C;.3zalkyl,;
e
C |
D.

™ forms a radical selected from (a), (b), (c) and (d):



10 11. A conpound according to any one of clains 1 to 6 in conmbination with
an orthosteric agonist of nd uR2 for use in treating or preventing a

di sorder we 20i0io422n claim9 or 10. 1512. A process for por&pariong29es

phar maceuti cal conposition as define®in claim?7, characterized in that a
pharmaceutically acceptable carrier is intimately mxed with a
therapeutically effective amount of a conpound as defined in any one of
claims 1 to 6. 20 13. A product conprising (a) a conpound as defined in any
one of claims 1 to 6; and Rb) a nGE uR2 dﬁthostericgﬁ onést, as a conbi ned

prepar ati ongaQrys Itaneigﬁ;lséparate or, quent i l h the treatnent
or prevention 4 condi tingn in neur oRBeul ajory effe ofl N3 uR2
25al | osteric no ors, inNparticular pd¢Ftive nd Wl | osteric

modul ators, is _feneficial.gi4. A method of treating or pR&venting a central
nervous systemudi sorder selected fromthe group of anxiety disorders,

psychotic disorders, personality disorders, 30 substance-rel ated

di sorders, eating di%giders, nDod( j sorders, m.gyaine, epil Fsy or
convul sive disorders, Childhood di"sorders, cogni'tive disor S,
neur odegenevhgréion, neurotoxicity and ischenia conprising adnistering to a

subj ect si n J i 6 or
2 ohernde R4 ARAShTo L RERAEHRIC) B0 1EG 1Sk kit
and 3;

R® is selected from hydrogen; unsubstituted C;.alkyl; C ¢alkyl substituted with 1 or 2
substituents independently selected from the group consisting of halo, hydroxy,
Ciaalkoxy or trifluoromethyl; unsubstituted Cj;cycloalkyl; Cs.seycloalkyl

10 substituted with 1 or 2 substituents independently selected from the group
consisting of halo, Cjjalkyl, hydroxy, Cjsalkoxy and trifluoromethyl;
Cs.scycloalkylC_salkyl; unsubstituted phenyl; phenyl substituted with 1, 2 or 3
substituents selected from the group consisting of halo, C,.;alkyl, C,.3alkoxy and
trifluoromethyl; Het® and Het® C,alkyl;

15 or

R’ is a cyclic radical of formula (f)

X /8
ﬁ ARG

wherein R® is selected from hydrogen, C;.salkyl, C.salkyloxy and hydroxyC;.salkyl;
20 qislor2;
X is selected from O, CH, and CR’(OH) wherein R’ is selected from hydrogen,
Cj.zalkyl and Cs.scycloalkyl; or
X is a cyclic radical of formula (g)
o X
s (9
25  whereinr and s are independently selected from 0, 1 and 2, provided thatr + s > 2;
R*, R® and R’ are independently sclected from Cjsalkyl and mono-, di- and
tri-halo-C, jalkyl;
R’ is selected from hydrogen, Cj_alkyl and mono-, di- and tri-haloC_alkyl;
n, m and p are independently selected from 0, 1 and 2;
30 W is selected from N and CR'®;
wherein R'? is selected from hydrogen, halo and trifluoromethyl,;
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each Het! is a saturated heterocyclic radical selected from pyrrolidinyl; piperidinyl;
piperazinyl; and morpholinyl; each of which may be optionally substituted with 1
or 2 substituents independently selected from the group consisting of Cjalkyl,
mono-, di- or tri-haloC,_salkyl, unsubstituted phenyl and phenyl substituted with 1,
2 or 3 substituents independently selected from the group consisting of halo,
trifluoromethyl, and trifluoromethoxy;

each Het? is pyridyl or pyrimidinyl; and

each Het® is selected from the group consisting of tetrahydropyran, pyridyl and
pyrimidinyl, each of them being optionally substituted with 1 or 2 substituents
selected from the group consisting of halo, Cjsalkyl, Cjsalkoxy and
trifluoromethyl,;

or a pharmaceutically acceptable salt or a solvate thereof.

6. The compound according to claim 1, including any stereochemically isomeric
form thererof, wherein said compound is selected from the group consisting of:

trans-4-[5-[3-(cyclopropylmethyl)-8-(trifluoromethyl)-1,2,4-triazolo[4,3-a]-
pyridine-7-yl}-1H-indol-1-yl]-cyclohexanol;
8-chloro-7-(7-chloro-1H-indol-5-yl)-3-(cyclopropylmethyl)-1,2 4-triazolo[4,3-a]-
pyridine;
8-chloro-3-(cyclopropylmethyl)-7-[1-(3-pyridinyl)-/ H-indol-5-y1}-1,2,4-
triazolo[4,3-a]pyridine;
8-chloro-3-(cyclopropylmethyl)-7-[ 1-(cyclopropylmethyl)-/ H-pyrrolo[2,3-
b]pyridin-5-y1]-1,2,4-triazolo[4,3-a]pyridine; and
7-[8-chloro-3-(cyclopropylmethyl)-1,2,4-triazolo[4,3-a]pyridin-7-yl]-3,4-dihydro-4-
(2-pyrimidinyl)-2H-1,4-benzoxazine;

and the pharmaceutically acceptable salts and the solvates thereof.

7. A pharmaceutical composition comprising a therapeutically effective amount of a
compound according to any one of claims 1 to 6 and a pharmaceutically

acceptable carrier.
8. A compound according to any one of claims 1 to 6 for use as a medicament.

9. A compound according to any one of claims 1 to 6 or a pharmaceutical
composition according to claim 7 for use in treating or preventing a central
nervous system disorder selected from the group of anxiety disorders, psychotic

disorders, personality disorders, substance-related disorders, eating disorders,
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10.

11.

12.

13.

14.

101

mood disorders, migraine, epilepsy or convulsive disorders, childhood disorders,

cognitive disorders, neurodegeneration, neurotoxicity and ischemia.

A compound according to claim 9, for use in the treatment or prevention of a
central nervous system disorder selected from the group of anxiety,
schizophrenia, migraine, depression, epilepsy, behavioral and psychological
symptoms of dementia, major depressive disorder, treatment resistant depression,
bipolar depression, generalized anxiety disorder, post-traumatic stress disorder,

bipolar mania, substance abuse, and mixed anxiety and depression.

A compound according to any one of claims 1 to 6 in combination with an
orthosteric agonist of mGIluR2 for use in treating or preventing a disorder as cited

in claim 9 or 10.

A process for preparing a pharmaceutical composition as defined in claim 7,
characterized in that a pharmaceutically acceptable carrier is intimately mixed
with a therapeutically effective amount of a compound as defined in any one of

claims 1 to 6.

A product comprising

(a) acompound as defined in any one of claims 1 to 6; and

(b) amGluR2 orthosteric agonist,

as a combined preparation for simultaneous, separate or sequential use in the
treatment or prevention of a condition in neuromodulatory effect of mGluR2
allosteric modulators, in particular positive mGluR2 allosteric modulators, is

beneficial.

A method of treating or preventing a central nervous system disorder selected

from the group of anxiety disorders, psychotic disorders, personality disorders,

substance-related disorders, eating disorders, mood disorders, migraine, epilepsy or

convulsive disorders, childhood disorders, cognitive disorders, neurodegeneration,

neurotoxicity and ischemia comprising admistering to a subject in need thereof a

compound according to any one of claims 1 to 6 or a pharmaceutical composition

according to claim 7.



