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DERI VATI VES AND THEI R USE AS METABOTROPI C GLUTAVATE
WORROERI2B3 POTENTI ATORS - 842 BACKGROUND 5 TheP@I/eB®N&/050666

invention relates to novel conpounds that function as

potentiators of glutamate receptors met hods for

the|r reparation. pharnmaceutical gﬁos i tion

LEHBREGA TTHES AN HRIR (5o A$ MERABOTROPIC
o abotromégg%%g K RECHIPROR BRI regshi ute @

famly of g- protein (Gprotein
receptors that are activated by glutamate, and have

' r 10 roles in synaptic activity in the
Bp“égﬁgfgﬁgﬁervous system including neural plasticity,
neq‘h :presglﬁ\{ﬁvéﬁﬁﬁﬁ Rlla@0& rﬂ)%k'f QAGRAG! @hi Rt ACsi pbainkiffdrs of
in intact nmamualian neurons elicits one or

glutamatte rggkptohse metlgids dwi thgr peppones ghametcewiatal oympdsitions containing
hO|I C, increases in phosphoinositide (Pl)
ﬂwnﬁ?&&%??§? tﬁ?ﬁap%cellular cal ciumrel ease; activation
of TRB mkrbp@%wgna@%demﬁé @AGRIR ) Eondtitint Rithih D) 0oPG TP-binding-

adenyl cycl ase; increases or decreases in the

proteig (FerrpisH) §PuRlge raceptate i nectivaisd dpebg phateeanddavpjmportant
role?%t #H%;t c a%tl 1fty &%ﬁlé‘}é&}{}al ﬁé(r(v‘l)@ss te{nn? cﬁt?cﬁ%% %Lﬂaltph%{%ty, neural

guanosi n nmono

cmvdmmn&ﬂhn@ﬁmﬁbmﬁﬁmﬁmhmi|pase A2; increases in
arachi donic. acid rel ease; and |ncreases or decreases
i nAcHyatin 9iymepRstin furql spemalivg qe}l@&ﬁ aligiksang o gipre of the

follo%??g ?@&ins%gqag@ﬂ n%f gﬂ!)s:%lgﬂ}?a%@ C e%g% iR Iﬁ)ﬁg%%ﬁlomude (PD

oep 4 hburoc e
hyd@dys#3 BrtraPélhulatcakium rd &86; acNeatranpdfghosdolipapg [Bactiyation or

., ..Bar di | 999, Pr Neurob ol . .59:55) . Ej ght.
inhi PG SIS CosBtA0aoBba it Sty TS R A oty eotine
moniopm hhe @&AMP?%ﬁvat%Sﬁ%uMB@ﬂ Rl SR YerSRERNES formation of cyclic
sim arltg signal transduction Ilnkages and
u

guansiiae meopbesipbaik (cEMED; acevat@nmfmhpsnh@bpme%z mCragRes ingtichidonic

Ll t d
acid R oA G At 1 e YRR ASRE F o BT Gk Perfpiated fon
charﬁiéEL(Scﬂdepﬁ @ﬁzlu RB9 3 Nde el BhBﬁhao@m CSCl (3’43 up; S¢HoepprGlooRANeurochem.
7 and md uR8) medi ate an
Int,, |2ﬁ ﬁ’q384 li’lindfﬁ abf 1 99éd1§wgrpphlar@9@<rlagse34hé{ Bwlt & erlingyl0P Prog.

For a review, see Pin et al., 1999, Eur.
NG“QBEOIP% é%aco , 375:277-294. Activity of m3duR fanily
r e@egﬁm@luﬁrsabiyp‘ﬁd havatbeeh idenidlis) mhérh a0 divadedehto three groups

Processes in 30 the mammal i are i ort ant
basef‘élpglépenl@ef S%&?ﬁ&@&ﬂ@éﬁ%ﬁl%@t@% 'ftwéﬂtnl%gesa @Phﬁ&@cologwal

profﬁé G?dﬁboll iAGLEA m@ﬁ?klpzﬁﬁﬁctﬁ(}ﬁfﬁﬂ th%hs&ﬁga’e.té %ho%?n livAE I(/Oéﬁld the

nm3d URs I's required for 1 nduction of ocanpal
gendramgL dfenmipgrbutar etl¢iom sgral.cEneGetupal (hohgi2 mdrmGluR3) and

Group eﬁli ‘Ema uq{]4 gn%?l Hl6,r m%tlulg}, ‘ahd ]ﬁ?(?l%Ré%) mGluRs mediate an inhibition of
adenylyl cyclase activity and cyclic AMP levels. For a review, see Pin et al., 1999, Eur. J.
Pharmacol., 375:277-294.

Activity of mGluR family receptors are implicated in a number of normal processes in
the mammalian CNS, and are important targets for compounds for the treatment of a variety
of neurological and psychiatric disorders. Activation of mGluRs is required for induction of
hippocampal long-term potentiation and cerebellar long-term depression (Bashir et al., 1993,

Nature, 363:347 ; Bortolotto ef al., 1994, Nature, 368:740 ; Aiba et al., 1994, Cell, 79:365 ;
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Nature, 363:347 ; Bortolotto et al., 1994, Nature,

368: 740 ; Aiba et al., 1994, Cell, 79:365 ; WO
wQeM8131BeP233 PCT/ SE2008/ 050666 -2 Ai ba et al .PCTSE208/050666

Cell, 79:377). Arole for m3uR activation in

nociception and analgesia al so has been denonstrated

er et al Neur oreport, 4; 879; Bordi &
Albad@‘dql + hY94, @5979 3ﬁ)aﬁqroﬂ@e§)r m(@;l‘pg aggge)tlorq 1P ng@geﬁtqogﬁmd analgesia
I

also MR H%%n%hio\ﬁ?t‘fe{t?dq(l\ﬁ%?eg Q\fi(gfp 12?9 %&%&R&Q 43 g?yﬁa]?ordl & Ugolini, 1999,
Bra1erms eS%h323)n dh additign, syGhykt aoﬂvhﬂtcaﬂmmbem mrggesnednomiay a modulatory

devel opne tic neur ona deat h, sy
role b %1§"l‘r|1‘§}’ f){jothgrp&rﬁqgfpm@%ﬁseﬁ 1H©lu 1531&3(%1'(:)? Eﬁlpg; neuronal
dev&@;ﬁﬁ&ﬁ‘l apopfdtit ‘ﬁbut%flalc&ﬁt‘ﬂ' %aﬁt% AR éﬁﬁhhlrlgamﬁ'i% &lfactory
control "and control vest 1 bul o-ocul ar | ex

men(dKakcantrelmomrQWWrdxmli,ty,].\@aklnigs Mot qunédl ad., qontrglgﬁ, the

oS o R R MR Pip Bl B Tobs.

Neuﬁip%@ﬂn@a%blo(gsl rd; e opeN PPN ISD 9] I0Bicdat héml, 88:1af 713 URs
have 10 established these receptors as prom sing drug

t a&gé‘t@ aﬂvﬂntceﬁemttheela@yla@m efdhe eeusprhysiplami¢at roles of mGluRs have
estaﬁ?s'ﬂ%c? 1R Galn 8‘@%8 @?&ﬁ‘fﬁs‘]ﬁgtdm taF’éo fsolfl‘?ﬁé f?le%@g of Féu%‘h 4 @ibhic

pal n SOI‘

neuram@qaaﬁﬂtb;ﬁﬂwlsmwicaﬁs(ﬂdérs shdetirbhic and ecudd piih ﬂlsﬁﬁew'\’SBecause of the
re is a need for new drugs and conpounds that can

phngaucalt adpatherhysitlegirdigni eapeseiRh pTi (@R etharpes a need for new
dmg's'algﬁwﬂlé&né@m am@&maiefﬂleﬁmaﬁﬁl:@aﬁ of conpounds t hat

ul at unctlon I'n one aspect the invention
provi des conpounds of Fornmula I, or a pharmaceutically

I t e, solvate, optical isoner, or
DE@E&L@&@&%&@%{%N N~ \c/g NOOL R 20 Formila
kzwflﬁﬁal\l{?nderﬁheh% b 8f &mekndtlaPRbles¥ mGIUR Aleton. -1¥ one

aspect the invention provides compounds of Formula I, or a pharmaceutically acceptable salt,

hydrate, solvate, optical isomer, or combination thereof:

"

Formula 1
wherein
R!is halo or Cihaloalkoxyl;
/ \
HN N—
W O
Qis or , and

R” is hydrogen or C;.;alkyl, or a pharmaceutically acceptable salt, hydrate, solvate,
optical isomer, or combination thereof.

The invention also provides processes for the preparation of compounds of Formula I.
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Qis or , and R2 is hydrogen or Cl.3al kyl, or a
pharmaceutical |y acceptable salt, hydrate, solvate,
WQ@2008psa263| i somer, or conbination thereof. ThECT/SE2008/050666
i nvention al so provi des processes for the preparation
of conmpounds of Formula I. W) 2008/ 150233
PCT/ SE2008/ 050666 -3 The_ invention further provides a
phdhadeention Brtheppronisics p pharasapirical ¢ResEiomseIRESing a compound
rcc B BRI L RO Rith  pRRE RG] Do Bl camicror epeppient in
anothﬂmsp@:rt ths peettiorn previdoy e ntethad fpr ihe itdetncat meprh@edltrbn fof
t e.t ment. or ention of ney rol o
neuraf%% 1t e e s derassepinag vt vﬂm@?ﬁffyzﬁhwtéon in an animal in
needjé/fssfub'l@ %Eétﬁféni MRMARLIBOmprikes (&P Afadftitibiclin 8 t‘ﬁ@ﬁfumal a
he net hod conprises the step of admnistering to
theraamunmllyaeffethﬁr apaut bakdypefndeditovsularion mphmfmaaeutlcal
ound of . For nﬁl a_| or a pharmaceutical conposition

ComB% P ORISR AT AMSTRY . The i nvention al so provi des

f OrTht ve/cHEh Ao BrovQIER GoiNBe AseCilTatioRtpolifd oraih@td F&muda I or a
phar maceut i cal Ifg} acceptable salt or solvate thereof,
r

pharnyceiisakia aescaieblerselt of selvate dicsenteintthg menufagiurced a medicament for
the Eréaﬁﬁé %o&fm&%ﬁ%& oﬁ@éh@f@i’ﬁ“ oned herein. Further, the

nven npound of Fornmula I, or a

p h ﬁﬁffﬁ@ﬁthbluﬁ)ﬁﬂnhyn pﬁﬁ&&pfa&bh@oﬁlﬁi &f Kormsitd Iv at ephdieneattcally
or use in therapy. Conpounds described herein exhibit
accea@ble\ﬁa{tfr 8Qlvals ﬂl&ﬂr%tfof‘% ugt IntBeTAPYL r opi ¢ gl ut amat e

rees %ﬁﬁdsa&gc@dﬁlg%n%%h%lt att \th %(Ql'uiat&g bF Mfg{a:ll)oﬁépw glutamate

poten iators o rece
receplornt fﬂmlphetb@drttchhﬂrlytelxhlbucmpmﬂmatspomﬂtiatdne 0ﬂ1$1e1inﬂ}luRﬁ receptor. It is

t he as. phar nac ut| articul
contpglart taF Craamais gt LB Hat n B inva rhaipnceBicaly @ particular
for tﬁ@ ﬁ@e&hféh@&f ﬂ%ﬁdnodgw LAl Rhovsd &i@&he@ Rssocta@ddi Witlt bRReate

Unl ess descri bed otherwi'se within this specification,
dysfuhgionomencl ature used in this 20 specification
nerally follows the exanples and rules stated in
Defﬂ@fﬂ?ﬁcl ature of Organic Chem stry, Sections A B, C

D, Unlesk dagéibEll otRefvgadihinites Spedidadiod, thd dé@enoMrutdustd in this
|ncorporated ref erences herein for its exenplary
specfirafipie genesalhy @zlew& theaaragples and mlessstgad Hhié{wwg?laéh@rﬁf&dgamc

t |
Che;’g;ze n@?%&{%@ﬁs ACB COBat 14 an(f‘Hnﬁg['g%]ﬁéré 9{)6%%%@ IW V\Hl?ch 1S

using a ’ chem cal
incoAfditeth Byrtileteadts hvis tophits ax&8p18apthemien s2idine nAdieaanediles on
25 q%gem’ try Devel opnment, | nc. Toronto Canada. The
naming Ghemeepl sapopyres. QRURadY, 1ees A hensieouad sy feggsperated using a

cherRcANGRERs GRREdM: X COCdnSketch, Version 5.09/September 2001, Advanced
Chemistry Development, Inc., Toronto, Canada.

The term “C;_zalkyl” as used herein means a straight-, branched-chain or cyclic
hydrocarbon radical having from one to three carbon atoms, and includes methyl, ethyl,
propyl, isopropyl, and cyclopropyl.

The term “C;_shaloalkoxyl” as used herein means a straight- or branched-chain alkoxy
radical having from one to three carbon atoms and at least one halo substituent and includes
fluoromethoxyl, trifluoromethoxyl, fluoroethoxyl, trifluoropropyloxyl, fluoroisopropyloxy

and the like.
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hydr ocar bon radi cal having fromone to three carbon

atons, and includes nethyl, ethyl, propyl, isopropyl,
W(Mlli)S/a;uzB:Opr opyl. The term "C1. 3hal oal koxyl " aBCTISEZH08/050666

herein means a strai ght- or-‘ranched-chain al koxy 30

radi cal having fromone to three carbon atons and at

| east one hal o substituent and incl udes

f 1 U éarx Heloy1as usqd hareip misgps hdegan and|ipdpdsstiiergsichloro, bromo,

- opyl oxy and the like.
IOdOV% %Aéﬁgdﬁ%ggg%él@gdfl Srlg%)ggt \%5%%?3{6 -4 The term "hal 0"

as Ths eyztnhdr[eizvhemamiéletm]h ogems landng ncthy dpp;ho‘ahum pbheat.

ch no, iod in b adi oact.ive and

ot SimoagiriserGaiy s ng lwif MEANSFETST 81 B digedgitign salt or a
bas1€r§@(ﬁ§01h§c@ltth£‘tgs @6mf)£iﬁ)l@@ﬁh 'ﬂ{éaatdn‘}lﬁlsggn&ﬁt%tpangﬂ’[? term
phar maceutical ly acceptable salt” neans either an
ac lAd“rdlaHnI@hetm@hly@atetptahle &cidig afidisipe satdds piypnorstixic Qrgatic or

h.the adm,ni stra n
morkyE PR Ea ] LA SEpRIBHE Tl B aPpRBi dMjFeasfl morganic
acid@hat RPArduAbl6 salfdaclude BYdrodhleH @ aniiobasmhid] wlfdeehhd PRosphoric acid
salt of a co ound represented by Fornul a |

and peifl gretal gelis saich apsegwn enongby dregemerthapbesphaigi aiﬂd ppsgumihydrogen

sulf%ﬁgiéfﬁgéatﬂ%dorrg&hé & élscthatht%g;h%ﬁi{m%i?% Sl s%‘él&&é&h& m%% gi-and

oric a and acl tS such as sd

tricantx@liy deidg enlustrithepiiesgnaid s dopohapsd, ueeti?cyglliye@m lacﬂla
sul fate Illustrative organic acids that formsuitahle

Pyruyig, falqnife [Spigrdnie HdU ARV MagE. Maife A afie A s xIAcP IR SraiC,
hydtlo}cgﬁﬁ (efcaf)én?ﬁg flycFng}tBeﬁ%lg iph%fﬁgﬁcgugr c1ﬁﬁ<e§}ﬁ'igl &’hcﬁﬁ:eb' C,

pyr uvi oni ¢, succinic,
pherg;lxybenzom p#dnmasul,fomoahmd and athbasrulfcmwmcidmsuch aesmetﬂlbmsulfonic

rox | .eic, hydr oxybenzoi c,
acid Ja S et Vet TR ingia. SERG R Reri By BAYRENS Bt asidicacid salts
can Be fRPMUERES guch@mwca%x%t anduRt haydrakifseRhedas lsasssta%ﬁmy
as net hanesul fonic 15 acid and

anhyzlrgnsdlpony bt grasesd.uhé eciilic addition syitrerfdheshepmpainds are more soluble in

feasi bl.e nos . for .and .
watds it SRR o BT ot Cen SN A O BT ERS gpetiine
poinslib sb@phrihlty (RO bassiobas NDtheAn g plirdhccutiballydeceitgble salts,

addition salts of these conmpounds are nore soluble in

c.g. guedades, Bayl bo #p9dolPs crapRle EhtfﬂP Iselagey alngoenposndsettormplg I for
labofhf ﬁgﬁ@é (l)ryf01d Et{t;%gﬁegéé X ﬁ%{l&lﬁ%ﬁ’tw&ﬁg Igg:tefitabfé acidic addition

arison
salt. non phar maceutl cally acceptable salts, 20 e.qg.

0X may be used, for earrpl |nthe|$olat|on
%@Mﬁtaswn%?%wwﬂ of SPrmyla aF dhgriacguigall f/apcepta%ﬁe salt of

a coﬁlgB&&%@‘Hnn%%w\%éré19%61&&@?%{1&9&9 tdicaltlaye 1%@&?8&1@&1' ifia
acidic addition salt. "Sol vate" neans a co

crysfab kattidea A smtabterﬂelvphms phgeologcally golaalde pt ﬁabldesagalaﬂnmﬂstered as

the sgbva?ea und 0 ﬁ{lﬁ%ﬂjeésqlﬁ%@%% %%8? Wﬁteé ar?(? the l1ke When water is the

solvent, the molecule is referred to as a hydrate.

The term “stercoisomers” is a general term for all isomers of the individual molecules
that differ only in the orientation of their atoms in space. It includes mirror image isomers
(enantiomers), geometric (cis/trans) isomers and isomers of compounds with more than one

chiral centre that are not mirror images of one another (diastercomers).
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physi ol ogically tol erable at the dosage adm ni stered
wa@soostike3sol vat e. Exanpl es of suitabl e sol vent BCEHSE2008/050666

et hanol, water and the |ike.5\hen water is the

sol vent, the molecule is referred to as a hydrate. The

term"stereoisoners” is a general termfor all isaoners

of Thpéermydicet” dqualreafisize difaas to aligyatesyniniomy elijninaie thgeausation of

I

the S%Eﬂrp?&hé&hﬁa%g 88 Ta SE%) (#rérya(%%:\gﬁnn%ﬂr%tn?g%gs%g tb E)l‘el\/gﬁ:t (HQE)%V the appearance
of symapterk pétie)naned Miosdea pdcorsliter. s  of corrpounds vvlth rmre

h one . chiral ntre .that arg not mrror
ond g o akerapsusictlBy e R R OB Smpound hat
is ef&ﬁ@%ﬁh ARGHBEed-dsof g ok B6MMiiS €at " or "treating”
nmeans to alTeviate synptons, elimnate the causation
of The btems phpinmaesutedalli@rcaptmbie ¢aengd neays @norpmmmvﬂnt dispersant,
.basjs.or to event .0 | ow the .a rance
excigiib agfkort or P Slncl whsh PSSR RE ARG inpsint i aper o
permit (MR o Gtk Iha@hdce@iday EorRpititn, i SEANSsagd fHARhbIObf
the compound that 5 is effective in treating the
admppsteation it e detiesr Ongsaamplel sqiea ¢aswier is a pharmaceutically acceptable
. carrier" means a
oil t%ﬁgﬁmggﬁgg %nlt%alaaglﬁlggét?gs{a%t exci pi ent, adjuvant or
Conqtdmnﬂsrmterl al which is mixed with the acti ve
redient in order to permt the fornmation of a
%Pﬁé%ﬁ%‘b?@: aImeBHRd soipen gererdly tod cggslide form
capabl e of admnistration tp the patient. One exanpl e
of such a carrier is a pharng 'aIIy acceptabl e 10
oil typically used for par adm ni strati on.

Compounds The descri bed co anf orm general ly to
Formula I: O N N~ wherein R
is halo or Cl.?@aLo{{k‘o \ HN Ni
Q N—O
R1
Formula 1
wherein
R!is halo or Cihaloalkoxyl;
Qis
/ N
HN N—
e (vt
or , and

R?is hydrogen or C;salkyl, or a pharmaceutically acceptable salt, hydrate, solvate,
optical isomer, or combination thereof.
In a particular embodiment R' is chloro or trifluoromethoxyl.

In another embodiment R is trifluoromethoxyl.

In yet another embodiment Q is
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or , and R2 is hydrogen or Cl_3al kyl, or a

phar maceutically acceptable salt, hydrate, solvate,
wQ@oospsizaal i somer, or conbination thereof. | NPEI/SE2008/050666

particul ar enbodiment R is&hloro or

trifluoronmethoxyl. |In another enbodinent R is

trifluoronethoxyl. HN-NT R In yet another

embodi ment Q i s WO 2008/ 150233 PCY/ SE2008/ 050666 - 6-

HN . N~ In still yet another HNthodiNest Qis R where R2

is H HNN In a further enbod t, R is chloro or

trifluoronmethoxyl, Qis RHNN &2 In yet a further

enthostilpsttanihei @nbadimbntd® onet hoxyl and wQeiesRRslFh sti |l |

a further enbodinment R is chloro or trifluoronethoxyl

and Qis HN/NT 2 5 Rwherein RRis H HNN- /n \ .

anot her enbodiment R is chloro or trifluorondiNoxyl N—

and Qis A pharmaceutically acceptable salt, hyd

sol vate, optical isoner, or conbination thereof gf?

eadha ffrthenempadinicah & iesergi ardntleorpaetonyleRpb at ed to

be within the scope of the invention. 10 It wll be

under stood by those of skill in the art that when \ !
conmpounds of the present invention contain e or N7
nore chiral centers, the conpounds of the inveh{dn

may exist jn, .and be _j;sol ed as, enantjameric R
di y@@e‘%ﬁb?ri e@?ﬁogl}r?@}t Ro s fé@‘tuar%eéfé%% 3 R e. The
Pr s8Nt a fMRALIMBAIIIRA! RUBShRRY o PEIRLRIE RGN LAPTRE S,
di astereoners, racemates or m xtures theréof, of a

ound of Formula I. The optically active fornms of
HNt he ¢pnpound of the 15 invention may be prepared, for
X | ¢, by chiral chromatographic separation of a

r mate, by synthesis fromoptically active starting
eri al swherddyRagyMmet ri ¢ synt hesi s based on the

HNE N-—

A pharmaceutically acceptable salt, hydrate, solvate, optical isomer, or combination

In another embodiment R' is chloro or trifluoromethoxyl and Q is

thereof of each of the mentioned embodiments is contemplated to be within the scope of the
invention.

It will be understood by those of skill in the art that when compounds of the present
invention contain one or more chiral centers, the compounds of the invention may exist in,
and be isolated as, enantiomeric or diastercomeric forms, or as a racemic mixture. The
present invention includes any possible enantiomers, diasterecomers, racemates or mixtures
thereof, of a compound of Formula I. The optically active forms of the compound of the
invention may be prepared, for example, by chiral chromatographic separation of a racemate,
by synthesis from optically active starting materials or by asymmetric synthesis based on the
procedures described thereafter.

It will also be understood by those of skill in the art that certain compounds of the
present invention may exist in solvated, for example hydrated, as well as unsolvated forms. It
will further be understood that the present invention encompasses all such solvated forms of

the compounds of Formula 1.
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procedures described thereafter. It wll also be

understood by those of skill in the art that certain
wa@eovpasmes of the present invention may exi stPECTISE2008/050666

sol vated, for exanple hydrat®ed, as well as unsol vat ed

forms. It 20 will further be understood that the

present invention enconpasses all such solvated forns

of Withha theoseppripldse rveppmhire alse salgyizhe gpmpepgs of Formula 1.
Geng gﬁ?ﬁ%ﬁ%ae?tz&a gagceg)aef‘t%\fgsg%ﬂfs e %&ﬁ}é&ﬁﬂg S)g té{é%']__t mven[‘uon are
obta[ned uSanataaling, pmmdnmmmkmowhlm t@cm:e pt abI e salts of

ounds, of the resent i nvention are ?hned Uf n
9 Tbedivg BlfARS RSt KHERGPT e fpanngmpd of Forgpga T m
com%%@@d ﬂﬁmrnﬁﬁeﬁtﬁﬁlﬁﬁ&éﬁt%le sAIY 8PEdI e tHRBL, C}ﬁ?ﬂi&%ﬁf 8 acidic
For nul a converted to a pharneceutically

additioe eqzit fabh @s salydroolulosdfb \natlebrdneideafhosplate, iacethtar fupnaradey maleate,

ition.salt su ochl ori de,

e e oA GatesHRuERG o8 e dRafel Bliar ate. i eat e,
Prode3§ fdrat@pakihgr at e, met hanesul phonat e

or p- toluenesulphonate Process for Preparing Conpounds

ac fonponpds ascagneip & ormelad cpe bp propaicd dyppriges syathstic processes as
. c
111us§rﬁt%h Iﬂglteﬁ "Pl{e %ﬁgcéﬁ)zlpgrgﬁtcpﬂag %1!}% # Q@Jﬁé’! eagﬁfo? 815bst1‘zmﬁts may
therﬁbi@hﬂtlmetﬂ& debegtiof besef moesst ofdruaoiber.t he sel ection of

one _pr.ocess over another. Wthin these general
guiVidhin Hese gﬁ%@@&@&ﬂ%ﬁe BrACrBsetdgrenRsdheEain cprbyuted to arepare

(0] t
oo A PO Rk SRR A LD Al e v
in thienlesdmbed sgdenichend poitesseshardhpsanrakdiagidnaue thobegiveméor Formula

definitions as those given for Fornula 15 | above. A

Iahﬁ@rson of ordinary skill in the art thus will
ap fGid & otrﬁ‘lﬁﬁry\/s{%ﬂl AlthOMS (AR %ﬁ%p&b@f&hm%ﬁ@ﬁ&&%@ RBditions
or nore of the processes di scl osed herein wl pern1t

adamh}agtone Qr Blopf OHhh processonpiodlogd hereimpdlbpernii symtlw@us ol bEper
d nve ? |s further illustrated by way of the
Cmnpgﬁ}gﬁfﬁﬁm hﬁ &EMNi ch describe 20 severa

entrogdinention Bfuithe ilmwan Wnvaylé@hs Mbh&ﬁg Sxapp&Iehhdiescribe
the syntheti rocedures provided for nmples 1, 2

seveg gnibogingengsy vatﬁ@ éwewr\@he@vnﬁhptlmqhﬁ@@uaaﬁ ﬂmcrn&@@c Agcedures
pl‘Oth 2 d6: F}?«Q{E}ZIE{ P%?(r@]lsé‘ ééljg %}%‘Jl@ﬂieﬁ}g‘?%}y {ﬂ‘*glpgt%a?]hgraha ¥ dd; 1PEe

ear 0S€'s
consltﬂubdl a4 limiie thoimponttds Imayll becleaadithose gkidipdirethe yt that other

I th d bed th
illusgré égé%gg@a & oq:%grs%ggr Hj@%/sr%}z@ggr%)rc%@g%%lo%%gs toet ose described.

Synthetic scheme:
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-8 O~ ( HOIl / N~Phe-R C | Phe-R 00 (b) OO \

(O I \ O/ Phe-R O/ Phe-R NL NXNNQ d
waRemgas2s3 and conditions used in a typical proRPEOSER®DS/050666

(a) SOC12, A; (b) 2-chloro-N- hydroxyacet am di ne,

K2C03, MeCN, then DWF, A; (c) QH K2C03, MeCN, A (a)

In a typical procedure 100 nmol of a

7-met hyl - -pxo- 23 (substi t ut ed- benzyl )-2,3 5Qi hydro- |

H i soi ndol ek5- cgrboxylic @é;ld was di ssohyeddin an

excess of chlori de—and heate refiax for

30 mon, : Non i n xture was! S

tenperdture and concentrated to ptlovi de a

7-met hyd - | - oxo- 2- (substi t ut ed- benz§?l) 2, 3-di hydro-1Hi

soi ndol e-5- carbonyl chloride. (b) To a solution of

(b)
t he
7-met hyl - | - oxo- 2- (substi ed- benzyl) -2, 3-di hydro-1| Hi
soi ndol e- 10 ponyl chl oride (100 nmol) inoMeCN
(50 m.) was agdded/2-chloro-N hydroxyacet 2 ifhe (110
nmol ) and 00 mmol ). THE m xture sthgred
over ni g#t n_diNUted with wat ergang ed W th:
Et QAcy” T Gani ¢ phaBBefias washed With -brine, dfi'sd

(Na2S Nfiltered and concentratf%l\]'he resi due was
dISSO| ed in DVF (50 nL) and hegated at reflux for 3.5
e cool ed solution was diluted with water and
ex RGPl h N
o T gt ket do s P PRERL G AITSOCHE R M3 Boro-n
hyd@@ymmmme,mag@%r MUON, ahersDME; &; (D@13, H(z%03, MeCN, A.

(a) Etell?lﬁ\g,f[yrgg( greqsg%qllgg gﬁégﬁ% %[f% 7Snulet%t{ E l(!)txo 2- (substituted-benzyl)-2,3-

d1hy3[r02 i ﬁ%@%ﬁﬁ’&’dl@% QJart’i_bx lid adla %‘é tai/sgolge@mdelnr@&gés% -or b hrokide and

To a sol ution of
heath (ltsuﬂwt fard0edinbdhe yd;a)ctlan (Iﬁxtutel wscm’etddyb r¢obn Bndjerature and

concgﬁggtiemrkgr la?vé@éﬂ'&g-i- 'dé@ lﬁd@aéc(lj Ea %g%dﬁ%gﬁ)-lsomdole-&

Carbaﬁﬂcﬁl()‘fﬂlet abl e am ne (QH, 150-200 mmol). The m xture
heated to provide a desired isoindolone that was

®) pu rT ofa sethtiop of thaufrmettyl-d rxtoosfsapsifuiea-bsidyil e 2,3 (dihBlye-2 Ki-isoindole-
5-car|¥)|_o%yi hioride (100 mmol) in MeCN (50 mL) was added 2-chloro-N-
hydroxyacetamidine (110 mmol) and K,CO;3 (200 mmol). The mixture was stirred overnight,
then diluted with water and extracted with EtOAc. The organic phase was washed with
brine, dried (Na,SO,), filtered and concentrated. The residue was dissolved in DMF (50 mL)
and heated at reflux for 3.5 h. The cooled solution was diluted with water and extracted with
EtOAc. The organic phase was washed with brine, dried (Na,SOj,), filtered and concentrated.
Column chromatography on silica (10-35 % EtOAc/hexanes) provided a 2-substituted-
benzyl-5-(3-chloromethyl-[1,2,4]oxadiazol-5-yl)-7-methyl-2,3-dihydro-isoindol-1-one.

(c) To a solution of the 2-(substituted-benzyl)-5-(3-chloromethyl-[1,2,4]oxadiazol-5-yl)-
7-methyl-2,3-dihydro-isoindol-1-one (100 mmol) in MeCN was added K,COs3 (200-300
mmol) and a suitable amine (QH, 150-200 mmol). The mixture was heated to provide a
desired isoindolone that was purified by column chromatography on silica (1-5% 2M NH; in
MeOH/CH,Cl,).

Example 1: 7-Methyl-5-(3-piperazin-1-ylmethyl-[1,2,4]oxadiazol-5-yl)-2-(4-trifluo
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MeOH CH2C12) . Exanpl e 1:

7- Met hyl - 5- (3- pi perazin-1-yl methyl -[ 1, 2, 4] oxadi azol - 5-
wkgosas243 tri fl uo WO 2008/ 150233 PCT/ SE2008/ 05PGBSE2008050666

r omet hoxybenzyl ) - 2, 3-di hydrd soi ndol -1-one O N N |

HN-NO FF F To a solution of

5-(3-chloronmethyl -[1, 2, 4] - oxadi azol - 5-yl ) - 7- et hyl - 2- (
rom&ﬂlol"y'??%})o%%‘@ﬂwﬂ@ﬂwpl -1-8ng_ dj hydr oi soi ndol - | - one

(3.25 g, 7.43 mmol) in MeCN (pO i) 5 was added

pi per azi ne-|-carboxylic acidAgerf-butyl ester (2.77 g,

14.9 mol ) and K2C03 (2. 57 18v-6\mmol ). The m xture

was warnmed to 40 C for 24 eh c ed to room

tenperature and Wth wat er e m xture was

extracted with Et the organic ase was washed

with brine, drled( S, filtered

concentrat ed. The residue was triturated w th hexanes

fil d | h t | - 80%
O TR e e e B 0 R NE R A EACR
tnﬂL?&Qﬂétﬁbz cRLAY- Q@,eaihyd}&sachpmh@g ,@51 gl AR RiRA ﬁtMeCN (50 mL)

as a col ourless solid. The Boc- Af&ot ect ed
was aﬁd@rmwaan%lwa@oewlscs g bt~ btﬁylc&a@@@ 77 #5149 mragigand KoCO5 (2.57

g, 18 r?_%c}ge rgth(Qure as warmeg %:“ QO a¢ ffodf%r4 h4§h coo#ela % Qroan ‘hemperature

was concentr and

and aﬂme@ H&thwmhfe@nlﬁfdre was &hracldaavipt BAMAE avbdie exdanigihask was
wi th CH2C12. The 15 ortlzjanl c phase was washed with

washgd; wigh b, élae@ \2864), filteyod; @degpnceniatedo e Aesiditcayas triturated

w1th§%%¥_§@éﬂ5§f%9%gtr g%)lﬁ%gg}fhf_gne%é[pﬁg_ %é}lﬁé’(%%t@%dhexaﬂes}

folquqddjyazi'tu’mtioty\lvhhsﬂ YyMeOH/Ht,Q,p4dvidedadic Bootprdtected intermediate (4.78
%/H%) (4- twdfl uor onet hoxybenzyl )-2,3 -
)a%l ay &ﬁséé(i’l ol-1-one (3.79 g) as a col ourl ess foam

_HTiN n adi 'in ’ 1H),
n 36B@gél’pg&e%§ t&%&%}e@ Sdi 9&1&&1 ’Cl—g)l_:&’(ifz%tg)(a(igl )

TFAZ(BE—I;C]S (Wm@ﬁ wag &tjdedZ Aqtbr 42 @mﬁ tmﬁre@q:tionzlthi))gturﬁ wad célgz:entrated and

: .2.61 (b 4 . l e, 2: .
basiBEq it GRl DEFIETY L BH D N PRAe ey BB S 2t Gl The
organ?e'pﬂaﬁ@%ﬁé’%ﬁsheﬂ Lith, WHncORasl @Za%@é Mhtdred, and concentrated. Column

-7-met hyl -2 3d|9/r0|30|ndol -one O
chromatography on silica (1-5% 2M NH; in MeOH/CH,Cl,) provided 7-methyl-5-(5-

piperazin-1-ylmethyl-[1,2,4]oxadiazol-3-yl)-2-(4-trifluoromethoxybenzyl)-2,3-
dihydroisoindol-1-one (3.79 g) as a colourless foam. 'H NMR (300 MHz, CDCL;) § 8.05 (s,
1H), 8.00 (s, 1H), 7.36 (d, 2H), 7.20 (d, 2H), 4.81 (s, 2H), 4.33 (s, 2H), 3.77 (s, 2H), 2.94-
3.05 (m, 4H), 2.84 (s, 3H), 2.61 (br s, 4H).

Example 2: 2-(4-Chloro-benzyl)-5-[3-(2,5-diaza-bicyclo[2.2.1]hept-2-ylmethyl)-
[1,2,4]oxadiazol-5-yl]-7-methyl-2,3-dihydro-isoindol-1-one

(e}

Cl

To a solution of 2-(4-chloro-benzyl)-5-(3-chloromethyl-[1,2,4]Joxadiazol-5-yl)-7-
methyl-2,3-dihydroisoindol-1-one (40 mg, 0.103 mmol) in MeCN (4 mL) was added K,COs
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ON NG NHTo a solution of
2-(4-chl oro-benzyl )-5-(3-chloronethyl -[1, 2, 4]
wo@xaditsmed - 5-yl ) -7 25 met hyl - 2, 3- di hydr oi soi ndedF/BEDNEL050666
(40 nmy, 0.103 mmol) in MeCNIP4 nl) was added K2003 WD
2008/ 150233 PCT/ SE2008/ 050666 -10 (0.309 mmol) and
&%s, 4s) - 2, 5-di aza-bi cycl o[ 2. 2. 1] hept ane- 2- car boxe/l iC
(0.3 mglql)eqpqd_(g@bt4§}-2és({1@qra-bley§:io[%g2; l]bgg‘gglzp-%ﬁ@qbygylwld ert-butyl ester
o ; . : i :
61 B L5 P R PR PSR O o R, SFEHLD ¥R cooled
and Hila¢ withiveatar thenicgtrphabeithv@sOnas e omiahic phbsd was, wakheéd drith

: 2 < Jiltered and concentrated. Col umm .
bring h?@_ﬁ&%gﬁ% Hlkltel:ﬁﬁl ad copee{gipslo M%%lwehrpﬂlawgmﬂﬁém (1% 2M
NH;Rh S8 H,CL,) provided 2-f4-chlorobenz_y1)-5-[3-(2,5-diazabicyclo%.2. l]h%pt-2-
2- (4-chl orobenzyl )-5-[3-(2, 5-di"azabi cycl o[ 2. 2. 1] hept™-
ylmethyl)-[1,2,4]oxadiazol-5-yl]-7-methyl-2,3-dihydroisoindol-1-one as a brown solid (27

A T R e R O

4.7\ H)CPSH 39, 261)83.94 (dB 2H%,H).58 @, 98),(326 %1tl)1H),73.Bl7(d( dH), 2.89 (d,
2% 7.26 (d, 2%, 4.7 gﬁs’ 2@? 4.30 (s, 2H), 3.94
1H)(Zett (s2Bpl). 2035@. (). 149)(d, BHRg .q&dd, 1), 3.11 (d, 1H),

Exa&ﬁﬁ?ft:( ‘igé(glq@rq-ﬁﬂ%l)%nﬁ%ﬁ-é-ﬁﬁ)e(r:?zin-'l-ﬁ%etﬂylfi?,2,(4‘j’<axadiazol-

5-yIR2 B4dibid-isoindok ylone 7- net hyl - 5- ( 3- pi per azi n- 1- yl net hyl
-[ 1, 2, 4] oxadi azol - 5-yl)-2, 3-di hydro-isoi ndol - 1-one O
OV I N 100/ NVYOMN\-N NF\ J d A\~ Cl To
a solution o
2- (4-chl aoro- 5- (3-chl or onet hyl,e

oxadi az @t e - yl - 273=di hyd@i/ i
(40 ny, 9-103 mmol) MeCN (4 nth wds added K203 15
(3.0 eg—) and pi perazipe-|-carBdxylic acid tert-but¥yl
ester (29 ng, 0.154 mol). The m xture was heated at

70 TG of sofutibnwg @K4-clileo beaytl - 103 -whlsr@oahded | ptlogtidiatoed-yl)-7-
metl\lgnfl-ti]}-\é\ﬁtygrro’isognhd%ﬂl-one (40 mg, 0.103 mmol) in MeCN (4 mL) was added K,CO;

N

(3.0 eq.) and piperazine-1-carboxylic acid tert-butyl ester (29 mg, 0.154 mmol). The mixture
was heated at 70 °C for 1 week. The reaction was cooled and diluted with water, then
extracted with EtOAc. The organic phase was washed with brine, dried (Na,SO.), filtered,
and concentrated. Column chromatography on silica (10-50% EtOAc/hexanes) provided the
Boc-protected intermediate as an oil. This residue was dissolved in 1:1 TFA/CH,Cl, for 30
min, then the reaction mixture was concentrated and basified with aqueous NaHCOs to pH ~
9-10. The product was extracted with CH,Cl,. The organic phase was washed with brine,
dried (Na,SO.), filtered, and concentrated. The residue was dissolved in EtOAc and
extracted with 1M HCI. The aqueous phases were basified with 6M NaOH and extracted
with CH,Cl,. The organic phase was dried (Na;SOy,), filtered, and concentrated to provide 2-
(4-chlorobenzyl)-7-methyl-5-(3-piperazin-1-ylmethyl-[1,2,4]Joxadiazol-5-yl)-2,3-
dihydroisoindol-1-one as a colourless oil (29 mg). 'H NMR (300 MHz, CDCls) & 8.05 (s,
1H), 7.99 (s, 1H), 7.34 (d, 2H), 7.26 (d, 2H), 4.77 (s, 2H), 4.31 (s, 2H), 3.77 (s, 2H), 2.97 (br
s, 4H), 2.84 (s, 3H), 2.62 (br s, 4H).

Compounds shown in the following table illustrate the invention:



ext
W t

racted with Et OAc.
h brine,

filtered,

The organi c phase was washed

dried (Na2SO4), and

w@eonsasisat ed. Col umm chr omat ogr aphy on sili caPpC/OEDH08650666

Et OAc/ hexanes) provi ded thel

i nt
1-1

ernmedi ate as an oi
TEA/ CH2C12 far 30 20

1N
7

1Boc- prot ect ed

Thi s residue was di ssol ved in
then the reaction

Exq
v

ture was,concentrat ed
to . The p
Cl2. The organi ¢ phase

and basified wth
roduct

was washed with

€ extrag

1 agueq
ted w

FENMR
brine,

dri
res

ed (Na2SOM4),| fid tered,
i due was dj ved in
The a hases W

racted th CH2(A Th
L_>/|Itered @

N C
dﬂtgyobenzyl) 7- met 3
, 4] oxadi azol -5-yl)
ourl ess oil (29 mo).
7.99 (s, | :
, 2H), 4.31 (s, 2H),
2. 84 (s, 3H), 2.62 (

© shbgin

ANt ginEENt 1 at e
Ft OAc and extrag
o PRCEART F Bty iy 1
Snaankigphase

bnéentrated to pfo

- §1)-2c@-tpiflper azi n-

7234diﬁ roi%!ﬂ)adolz ¢
oﬂQ@e 4FD CbnpOL

1.5 8T0e(s, 1H), 8.00 (s,
ted wth 1M
Tl 30 720
e
14-33) (sE2HY BT (s,

TR R

’g f«,(étgts 3%9 261 (brs,
. shomm |n

arscnd

£ ~1 + okl
IIIUD

f-oHowt g—tan
8/ 150233 P .I 008/ 05
| - 5-

,xadlazol (
ifluo 4.33 (%,
benzyl)- 2H), 2.

ymst

SEREM SIS

002809l . 0

dblCZHP 2 U1 heped,

921%“@@’77 (s, F

(m 4H),

36 (d, 2M),

| PR e e G-
‘|)1H)87 @617(35 (m, 4H),
#1953, (s 2HL} F’E@O (s,
2H), 3.94 (dd, 2H), 3.58

2, 3- di hydr oi soi ndol - 2. 84 [152 4]3)54)1d1a20161 (br(d,szH), 11ene 1H),
AR O 2 (g ohlor o benzyl ) - oo a ol 1 A i), 280 (@,
o N 5-[3-(2,5-diaza- 1H),|7¥ 6m<7 3 (m 4H)3, (ldFlN"
e = b2 3 6 | SRRl ) biEnels B 20
onec (d, 1H), 1.64-1.92 (m,
6H).
2-(4-Chloro-benzyl)- | 6 8.04 (s, 1H), 7.99 (s,
/oﬂ 7-methyl-5-[3-(3- 1H), 7.25-7.35 (m, 4H),
\ b methyl-piperazin-1- | 4.77 (s, 2H), 4.30 (s,
u ylmethyl)- 2H), 3.72 (s, 3H), 2.84-
3 [1,2,4]Joxadiazol-5- 3.01 (m, 5H), 2.84 (s,
yl]-2,3-dihydro- 3H), 2.25 (ddd, 1H),
isoindol-1-one 1.89 (t, 1H), 1.26 (dd,
1H), 1.04 (d, 3H).
o 2-(4-Chloro-benzyl)- | 6 8.05 (s, 1H), 7.99 (s,
ﬂ 7-methyl-5-(3- 1H), 7.26-7.35 (m, 4H),
o~ M b piperazin-1-ylmethyl- | 4.77 (s, 2H), 4.31 (s,
LN o | [1,2,4]oxadiazol-5- | 2H), 3.77 (s, 2H), 2.97

yl)-2,3-dihydro-

isoindol-1-one

(br s, 4H), 2.84 (s, 3H),

2.62 (br s, 4H).
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2 [1, 2, 4] oxadi azol -5- (d, 2H), 3.18 (d, 1H),
yl]-7-methyl-2,3- 3.11 (dd, 1H), 2.89 (d,
waledvgdsn3s soi ndol -1 - 1H), 2.78 (s, 3H), 2.64 PCESEMNS/050666
(1H)’1|%|j 64_71982((m 6H)7' th2|26‘51 [Cgl ?go ?ﬁ?zy'? 25678324
s, , 7. s, o0 7-ne
(m, Al—l), N/ - ~Nnr'ethy -Z)ipprnﬂn-l- 4. 77 (s 2H)
?'138 2 f | ;z(4@;)10rogae@yq-s 6@.@2 (splIgh7.97 (s,
, Oxa | aZ
yl]|- 2, 3-di. m(n&%gglsﬁﬁ% |S()|n 72?735(m4H)
1.89 ,gﬁi\ H)neth]yl—@fbefadm BH) | 4.81 (s, 2H), 4.31 (s,
2- (|4- 0- D5, (s, 7.99|(s N - ~~
4 oS (310 7.2 7?@%6 1@5&4% 532, O, fz;(d, 2H), 2.85-
pigerazin-1-yl methyl- 4. 771(54 9:96 2.85
C |[ 1, 2, 4] oxadi azol - 5- 2H|),[(’3’. WAtz 1396 2856,
yl )-Zasl-d: hydro-2 égr(z, 4%071,‘}'-223-8i41y¢h§>603}—|)1r 3H), 2.51-2.64 (m, 3H),
i sg@i ndol -1 -one 2. r sj. : b
PCT/ SE2008/ 050666 - 12 0 ISPE?d@i?{'DPS benzy! %32(6‘ #1yo
(s, IH), 7.97°(s, o0 N 7- WQI(mdmébLb%n&ﬂ) *8)&02 (s lH) 797 (s,
7.26-7.35 (m N/ v I-plpera2|nl- 4.
gH), 4.31 (s, h NN Y meﬂﬁwtg -2H)-(2-3. 98 IHHJZW 35 (m 4H),
yi ié?-zr[szﬁfyd%? I32I3—t|)Z / lmfa@'hi)@r?{a%g?—d . %Egl((s 2H), 431 (s,
(;SSE{ZHNSIEIN- 1-one71.9§2 (d, ¢ }-Qzlml\l&%}a (4hC|hI groz nz9$ §d, 261), 2.85-
: S, s, O met - 5-
7.26-7. 35 I(_l)m 4H) , ( [l24]oxad1azgll 5- 13 96(m 4?) 2.85 (s,
yl]-2,3-dihydro- 3H), 2.51-2.64 (m, 3H),
isoindol-1-one 1.22 (d, 3H).

Pharmaceutical Compositions

The compounds described herein may be generally formulated into a pharmaceutical
composition comprising a compound of Formula I or a pharmaceutically acceptable salt or
solvate thereof, in association with a pharmaceutically acceptable carrier or excipient. The
pharmaceutically acceptable carriers can be either solid or liquid. Solid form preparations
include, but are not limited to, powders, tablets, dispersible granules, capsules, cachets, and
suppositories.

A solid carrier can be one or more substance, which may also act as diluents,
flavoring agents, solubilizers, lubricants, suspending agents, binders or table disintegrating
agents. A solid carrier can also be an encapsulating material.

In powders, the carrier is a finely divided solid, which is in a mixture with the finely
divided compound active component. In tablets, the active component is mixed with the
carrier having the necessary binding properties in suitable proportions and compacted in the
shape and size desired.

For preparing suppository compositions, a low-melting wax such as a mixture of fatty
acid glycerides and cocoa butter is first melted and the active ingredient is dispersed therein
by, for example, stirring. The molten homogeneous mixture is then poured into convenient

sized moulds and allowed to cool and solidify.
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_N net hyl -pi perazin-1- 4.81 (s, 2H), 4.31 (s, 6 HNj
Cl ylmethyl)- 2H), 3.98 (d, 2H), 2.85-

wo 1908/18paexadi azol -5- 2.96 (m 4H), 2.85 (s, PCT/SE2008/050666
yl]-2,3-di hydro- 3H), 2.51-2364 (m 3H),
i soi ndol -1-one 1.22 (d, 3H). Pharnmaceuti cal
Conposi tions The conpounds descri bed herein may be
geReftahle garFigisinglude éru'i #e gotliphed waBagRgsEEn carbonate, magnesium

[
senSRTRASILARD, SR8 S TR AR s
carbbmymsthploueﬂu]ow low {nhelangpvax, rmcmlbuttba,l dny tixcklept abI e

carrier or excjpient. The armaceuytical ly acceptabl e
carhe s omponeBart i nsgieBUGRAE oo Tl e A e
comBBﬁe%@Wﬂeﬁ@a?psul‘aﬂﬁé BdRriaPia @hBerRbvillin®iat c%ﬁsdl@m which the active

wder s, | ets, dispersible granul es, capsules,
compemﬂme(\sl,th amhth@u ppi@s caroeisis. suoswddddycearii@rwiienistlus in

t whi I t dil t
assoggton w3 StBR ke R PR o T oprs tanrs M

SUTRBRE! POvEGE Rhshetd bATEIpSuIRE catrﬂ&l Badll &l 3118 db@ok M@ ms suitable
agents. A solid carrier can also be an encapsulating

for argladmigistration. powders, the carrier is a finely divided

sol i - fin vide
cori Lol Dol BnSisRb S6RB RupP il B ey e For
exarploxIEE vales omwaed pydplylent fagycoCautiiticar ofiéheidegvéd t@nmpounds may be
necessary binding properties in suitable proportions
liquigrpacragrtisae @‘é&ﬂbﬂ%fgof ﬁéfentf%ﬂ apapstatan s fiaideampestionsgpn also be
[ ow nel ti ng wax
fomg{lﬁ gls%gltrﬁﬁﬂgit?g y?lg&ﬂ‘gféﬁé %fyg&gspyl/@lg bl des and cocoa
butAtgaeousssofuitioss fqmlratl edmansirdtioe Calt be pepared fogaﬂusesnllvmghe active

comPRBLIT RORbUEHERAS W URIE EOFE RarriRaAsEh Ml cer. and

thlclge%ﬁigecfg'eﬁt@tas dsdizad e&&%ugﬁqs@hé fb\ﬁ%?al S &R B by dispersing
solid cédV\DZOOS/ 0233 PCI/ SE2008/ 050666 - 13

the @gly éltvl @aiyd eamgpanaed in d@terb@geﬂw avithot vibGom mesderiad such as natural
nesi um car bona 1 um tear
syn RGN s POmEL S RO T S S Rl T oel by and gyher

suspaBdiny h%éh@ﬂ kdovwaste, théﬂ@ﬂrﬁﬁ&euﬁ@ﬁlbﬁ%ﬂﬂ@ﬂid}ydrt CEXdnb} @5 &ompositions
| ow- mel ti ng wax, cocoa butter, and the like. The term
intendsAprsorel lesﬁ May GINEHN PR AHERIS COPTMECIWRHEIH (lavoring and/or

presgr%l %te {gn of the active 5 conponent with
encapsulating material as a carrier providing a

c alﬁprI&hmg‘lomkﬁthodehlf admitinivieation pthp phamiacfwidahca@nposition will
il (0 00U RS (PAGTLEY AT ‘RADTRACD 2 e ety fom
aboR ACIBLW 1S54 WN6F #E@Fmpound of the invention, all percentages by weight being
based on the total weight of the composition.

A therapeutically effective amount for the practice of the present invention can be
determined by one of ordinary skill in the art using known criteria including the age, weight
and response of the individual patient, and interpreted within the context of the disease which
is being treated or which is being prevented.

Medical Use

Compounds described herein exhibit activity as modulators of metabotropic glutamate

receptors and more particularly exhibit activity as potentiators of the mGluR2 receptor. It is

contemplated that the compounds will be useful in therapy as pharmaceuticals, in particular
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Tabl ets, powders, cachets, and capsul es can be nade as
solid dosage forns suitable for oral adm nistration.
wd.gooritspeszl f or m conposi tions include sol uti onsSPCT/SE2008/050666
suspensi ons, and enul sions:- lffor exanple, sterile
wat er or water propylene glycol sol utions of the
active conpounds may be qui d preparatijons suitable
for the fregimentigicarologiesl ﬁn% Pmb}aaﬁc dlﬁ@féers AsOsIFESYith shytanade,

n aqueous
dyﬁg%ﬁ§€?ﬁ§?éﬁ%ﬂg%ycgﬁu P%flon‘ﬁﬁateous sol utions for
or Moradpacifictly athe naurohnrgwabamhsgahnetmchi)moddess olclidagbut e not

._.active 5 co onen and addi U|table
g oo s TS Py G b sRr D st PR utgery and
graftify, %{?8193 B&e&%ﬁ%l%erﬁﬁ éi!)%l E6Q- traHACRYR t%ﬁﬁeﬁ&ir%ﬂﬁ h%’éxm
oral usé can be namde by dispersing the finely divid
cardgetangs, hmqgtmemmc nquroed damagyg étth@rtlavwrtcmdang/AHESrm@uced

terj such as natural s hetic ns, . r.esins .
e A Ehefieh s B8t bith et Ry DR nshiEbie Rt Setemgsiy. oeutar
dam@ﬁeh edtinoPMHP ddGh e ABBRIcSs, kIOYWIhit and BigPRAid¥aPaktihgats disease,

formul ation art. Exenplary conposi tions 20 intended

museypr agns @ryiedlﬁ@ryler@ @piogiatrdorigh Buseubarspesticty ingdpuding tremors,
epll%e\ég,g:tog@ul@%ns % Bl Id ec%gfrégéa 81rda b ?)‘f‘(ﬁ%)ﬂgetd' sYat%%sa%)?l%t?Cus migraine
(mclmhmrgnﬁlcgmﬁe lthammmaﬁy mcbnt\mknhce substauctetolaraive pdubiince

percent by weight) to about 99%w, nore
Wlthéémaﬂ gof aﬁhng% S@?tamesgb #s Qiateigicelng dokaccqprodpgs, alcohol,

e t e

benz%glfﬁ% H {)cgﬁstg dsééiﬁﬁfﬁ h o‘u?é &gﬁgﬁé@@géﬁ%ﬁi‘m%h%ug, I'Mlmety
(inckuding@nd:mhmad ahxtchediagdert, pamt disosfef,sotinlghohim ubdesdior compulsive

. the practice of. the present ntion.can, be
dlsoffgf ea?‘FhPﬂ%tot W%‘ﬁétrﬁsfspdgﬁ%ﬁ? :S?J\ngéﬁ ool HISPT?@rSaQ’%ChtﬁéI?%epreSSlon
mankan gimla@ msbﬁcrem élfa;ﬁhlug Irﬁgghmﬁso@&%s (Mﬁh&ﬁ% Jetaagiaﬂdesm@%&)
he individual patient, and interpreted wthin the

trlgeammleb@tlraégla,thq:eﬂ@g Bendianib, mcuhasdmnwgtl@rr elthedyoemesis, brain

s.b revented. 30
cder, 6% iRl S5 GEB e Rt DR, S reii, TR ARG Ruin
neurdPAtBRQalmQ M anghAtb &g and @Sﬁﬂfafafrﬁma@dmmmﬁwe dyskinesia, sleep
artlcularly exhi bi t act|V|2y as potentiators of the
dlsomgf&mc whinepareelepsyy. tigntigiodaieipiyasiagtivinadisqraer, and conduct

dwo(% ppounds wi Il be useful in therapy as

pharmaceuticals, in particular WO 2008/ 150233
PCThSERRABIOHA6 ffovidet 4 ufse of iﬂ}&ﬂthcﬁ&tﬂmﬁldmﬁccordmg to Formula I, or
neurolog cal chi rlc dISO ders associ at

ap @W‘%ﬁcﬁ‘ﬁ%ﬁa y aagfgfafﬁ?cﬁa Lo 59 afaﬁhf‘a?ﬁ rt%a%%w&ﬂ?&mﬂwamm

for th@tr@at&%ﬁ?&f an%'fﬁle%ﬁﬁftlfoh§ alsbésed o vBeur ol ogi cal and
psychiatric disorders include, but are not Ilimted

t o Additporldertke mucﬂttlcmsproedm akthgd flomthe trsatb®eefendubjeot suffering
from’ gnrydof%ﬁe (k:)(}ltf()iatlons Uedsse a‘glove whereby an effective amount of a compound
according to Formula I or a pharmaceutically acceptable salt or solvate thereof, is
administered to a patient in need of such treatment. The invention also provides a compound
of Formula I or pharmaceutically acceptable salt or solvate thereof, as hereinbefore defined
for use in therapy.

In the context of the present specification, the term "therapy" also includes
"prophylaxis" unless there are specific indications to the contrary. The term "therapeutic”

and "therapeutically" should be construed accordingly. The term "therapy" within the context
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5 grafting, stroke, cerebral ischema, spinal cord

trauma, head traumm, perinatal hypoxia, cardiac
w@eoeds023hypogl ycenm ¢ neuronal damage, denent i BCT/SE2008/050666

(i ncluding AIDS-induced dedentia), Al zheinmer's

di sease, Huntington's Chorea, anyotrophic |ateral

sclerosis, ocular damage, retinopathy, cognitive
of theirsereaenysntionilbiaar keorapigsribgadpiairtadorpal 48 HisHvgamount of a
confl SRR e AT L8, SRR TR LA SRG Bl o o
chroajzi, befosyitigeernvutistiogsonditee brlas dd@fitian 2lso seoatpdsdey ptophylactic

r.ol onged statys epilepticus, mgraine i ncluding . ..
ther Ry 51 FiVFu et Fegp rARHP AR g‘tf}t%ﬁ%@f@f@%@& &ffidic disorders,
t oh@ﬁ%?theﬁdﬁgﬁﬁ AREm- B e raanadl sl Melinh, the compounds of the

substances such as opiates, nicotine, tobacco .
presprtonivntisn naly beldministomdzo thicapapiohe sonyeotanal pharmaceutical

sedatives, hypnotics, etc.), psychosis,. schizophreni
comigipa B s ARG g sl s BN GHRRL Sy P GRF ey,
intraRagill§, Mirapdrd6eal 1§ irathoRBRRIA inteheBGSIY %pi@ﬁfﬁlll?)! Sirdteddly,
~ disorder, and post-traumatic stress disorder (PTSD)),
intrageisbirayrRioewlery apd i iniestieg infe preiositonin prefarird cmbedipicass of the
inveﬁﬁérﬁ rtlgegrroﬁ%.’ ﬁh&?ﬁ%ﬁf&nﬁbx}ai‘ D3RS RElSinkrh GG N | et

ag 'and s i T Wor , trrgém nal neuralgla, ‘Near i ng
| oThe dbsagpivtill slependaul the raegeieihdhisenicf, tHehevaite of the disease, age
[ rain edema, pain (including acute an

emesis, b d . ..
and wilebhplthp Rrtiend pad alber Gelpss rormally considarebbathe @tigading physician,
ol AR IR TR Bl i iy

di gomietsnéd alwlvagdihn gompowuls dpsyibed htrttmnhaybe provided or delivered

. eficit/hyperactivity disorder,, and conduct i sorder

ina g g R e sislopPomiedn 4 R by i Rt CaPRule

aquéRIRAURGS 0AG GOIE bR Entdsi 60 aAH ki pbnsi®f. ARernatively, the compounds may
phar maceutical |y acceptable salt or solvate t%er eof ,

be fgrorulatpdinmn tfpaeed edraingftrationddi @@mpie, as f greatth eintmerit penspray, or
of arl}vlt. of tlhe Cﬁndi ti gns di scussed altﬂove. 25 described herei
AqUERLPRIPERL Oy SO HUHPT BRPUSPEIed 1S CHIPRBRsrdsFer{hgd herein
alsonizBerRotided inca Huh|tRats StifabRIfbingasall ddihytidl, fdri&ample, as a
condi tions di scussed above, whereby an effective )
nasaj pRyartnasgl dgo;@om Revdee C"Ja}equﬁg)op SEER (pg|agdmynigereg to the vagina or

rec‘ulﬁg A glg%llﬁ!l bf %%ﬁog\g&gpgg? l:&n?(ﬂlntds %scgig%)c}’ ﬁlésrgig:]arﬂs%rtﬁg be

mnis rent 1 n nee
adminigatdpatentallefor oxamile,dy ialrs@npuQwitchessieulag spautadcowst or
. Formula | aor pharmaceutically acceptable salt or . X
intragysgilpipngagHPR B Infusiony ol opwrBRe @8 ¢ Adepinisiereq By inswglation (for

exarhPebig &ﬁgl%{r- ditiBed PEVEINTERL cRpduls RESERPbe administered

speci fication, the term"therapy" also includes
transderroghydraxbkrigualy ess there are specific indications to
The t N

the coptra m "t her apeut i and

o ¢ N PEPRSR foaBFF yoe iapBeiirrube niegidic thecroRtRouRds idiopmulpreor salts
therdd3! dFe ubdTr Apharndotgital R 1A MhEadveMPhRAPR d1e8r3R1 i zation of in

PCT/ SE2008/ 050666 - 15 of the present invention

vitrd andiih efvodest 6YieIns s thaxyabighpmpkthe gffeesh obinhghtoss ¢fapbiukerclated
activqulﬁ rﬁbo?a]:tora}l/ animals as part of the search for new therapeutics agents. Such animals
include, for example, cats, dogs, rabbits, monkeys, rats and mice.

General methods

Starting materials are commercially available or earlier described in the literature.
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conmpound of the present invention, to mtigate either

a pre-existing disease state, acute or <chronic, or to
woredosgs2es a recurring condition. This definitiPeT/ak®08/050666

enconpasses prophylactic tHherapies for prevention of

recurring conditions and continued therapy for chronlc

disorders. 5 In use for therapy in a warm bl ood

anilhal Hand n GAMR pigstin Wef%@C@éﬁ%@b?a§ncﬁmk%é00p$@§érnPPX4OO or
i
Varl S8R0 TR R BT, A 8 g AP B, AR vt
using AMSIdi thg remcaiall yolvem tigaatusaefcamky,,in deltcratedrobhbnrsfoym as solvent

unleﬁ,]r?[’:lcal | 13@1@%‘[2{1 rzglrf ?qsg%lftlpéglél nt ! asgeffslé%g gﬁ?ﬂ@:l %9 the delta-scale, and the
fine !sﬁﬁtﬁﬁ% bemals] ngals ak f)ﬁe%ﬁﬁ% ?rpfh@\f@é&&hgé‘dsa&hg/letaﬁfjs W¥oad singlet, d:

injection into the joints. In preférred enbodi ments &%
domﬂﬁetlﬂpbhqemwﬂmhnlnh@hpbﬂte of administration is ora

i nt,r avenous,. cuI . The,.dos d

on ARE SRR tnBlialdih AT Sy scPpRuS RO by pRS R et
detefli iR 2w Bre ré@RdedBdifh Waitdh . CMS thRisAas oM AARGCOLTEY (LC) and a ZQ

factors normal |y considered by the attending
singlerpsilgpals masppreciemston Heanass speatigmetad oeds caeigperewithad

t
clecffaREPIo Ko bRl BARPA b I AlngPRireElllve 108 TR0 HIRISH spray
Voltzig‘e wiali3viev enld th]:'fmas@ spectrometes siak adnaed Bomanal 100sH0 af akcan time
anple, in a tablet, |ozenge, hard and soft capsul e,

of 0&@@6&%@ OO %ﬂ erra.M§/ Watetit C8n2- 1 smfinanohd ngpgvas applied a linear
grad?éﬁ? %Fh% ko, WOYEERB iR 1%‘110 W afrfABARAH Ql?etﬂ?gaq )b%r in 1% TFA

ted into a topi ca ni stration exanpl e
(mlhs a cream ointment, gel, spray, or aqueous
ution, oil mul Si on or suspensi on

n
Jelvifioihe 6%@%%‘35 Bh%ﬁeﬁ’ ‘Bﬁl%ogr&P@’ ViR e %ﬁ%?ﬂnc?é‘&oﬂr?aéatwe

HPLfCOth tafa%del a%rawe&%lr 8sih®hn Ra%Rh Mg mgn i ${308kin r’v,mlﬁ Q§ column.
exanpl e, as a 20 nasal Spray, nasal drops

po\Rﬂ@ﬁcatmé?ywcﬁ@@mm@awsb@rfad?¢41q>rst(éa:tmg sglccatgqby gypsum (Merck,
60 PR Lot Sl cbilEy RRL 8l RERRRE IR af [PEgr 4 mm

usinfarenRadehich 7904 T ©hasmateiroy i ntravenous,
I ntravesi cul ar, subcutaneous, or |ntranuscular

i niPaBtiFsInG Prosiugisivee alvp dorcowts Gbrm Eh ygraction Columns (Varian,
I f fu .
cat @.‘éﬁ‘b gbgi)gfaﬁeger & ! ]éi ﬁﬁt{)ﬁgﬁ%ag S%Ef@ﬁ@gp L\Zar?a‘?l, fatld P85¥013;
1223626 N1 2256034, ﬁﬂoyt ﬂlzﬁh$:Hmmmd>gryplgzrinsumh4fﬂ@d@ﬂdsy columns.
addition to their use.in therapeutic nedicjine, the .
confsimgyc Batg K pgriprm gy tSV’PﬁE‘F%%ﬁf Sl‘h‘ﬁ% ”L?gsflurrowave
caviBSprBfak tlﬁgb&‘s"’lha&‘aﬁ&@ ati 225D ITWHQ ?P’éi"éd?l@ﬂ@ﬂémﬁﬁ‘g AB,U r‘}’)é)sala

t'andardi zation of In vitro and in vivo test syste
Swefler). t he eval uati on of the effects of |nh|b|tors of

of Thhahgaie el P hbi Pnerap o da e eaop SR B dnalyzed
usmg@!aﬁadr& ayd ﬂﬁ'fﬁ&%onilca%tl Cg@iﬁlpl%fsgluﬁﬁg@areée@ﬂﬁ'a%sﬁys are well

nonkeys, rats and m ce. neral net hods Startln%
knowrairethe altg:s describedrive fei cxpmpleapaimer bea/od 98A M qugen, 8:757; Tanabe ef

al., %f@ %ﬁ’B gg%ggléllelr Etearl atl%Se 7. I\\II\QH‘OQCQ ,51%2(:3)’1%3, Balazs, et al., 1997, J.

Neurochemistry, 1997,69:151. The methodology described in these publications is
incorporated herein by reference. Conveniently, the compounds of the invention can be
studied by means of an assay that measures the mobilization of intracellular calcium, [Ca®"];

in cells expressing mGIluR2.
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-16 The 'H and 13C NMR spectra were recorded either on
Bruker 300, Bruker DPX400 or Varian +400

wepestisaset ers operating at 300, 400 and 400 MEI/SER008/630666
NVR respectively, using TMB7or the residual sol vent
signal as reference, in deuterated chloroform as
sol vent unless otherw se indicated. Al reported
ch8RREACYHY fas ageaserl ysipp Mhcaioesse dersribed E&Hrléglaa%& aylee M.H.,

et Pl SR MG (4A1%) 38813bS a5 appearing i n the

br s: broad singlet, d:
d 0 L‘Eblubthty twas tdetephiatd 1rqu qulapttosphatarbufifarlattepgtilibration for 24 h at

25° apﬁﬁxg&abm;s” ISR BT GRSy o T ecor ded on
o \Z%p%gl g 1ﬁ&igg b Shi 39s AfedB rihdioaa asgzﬁéhdﬁi@ r&@ﬂor

e quadrapol e mass spectro e nmass
actiwpent Therell @terivastiesor gpietdy W tédmpountl® aethe btumas pr@yR2 oeceptor

source operatgd in a positive and/or negative ion
werggesurerhesingghl sr@lP S Rindiag assis &g membiages epagd §om CHO cells

f 44
e L s
b1nd20 G-proﬂi@nnbupﬁecﬁrenmtowas stpplaies@DA-GThearhangr @dheGtprotein. Since
fromS %to 100% acetonitrile in 10 nM anmoni um

C'SHELPH is - bydr%lwza}bﬁe 61 Panaipg, it eaby used to proyjsigrantindes of GDP-
GTP extcﬁgnrg%q‘nﬁ é&!@%ﬁ%&@\% ﬁﬁ) h¥g ?P%‘ Bm%r}lggae%éictflgtgfore provides a

para e’array

quardBatng radhsitTieeor &8ivali@x300mm  7mm as col um.
Purification by a Chromatotron was perfaornmed on

r otMambrgnasiwere aregared frogy fEGheeLIvstably, trgpiopfedogish yman mGluR2.
I
v LT AR P L 0, 0PI 1IN0 o1
mmlﬁhsr siradmtierapera@ee pivritd twatddaionaf! 1pid @ﬂmamamﬁrrﬂ iatubated for 30
i 0T B S B PR ST e
8 0

o S R L AR ARy e
out il tdpldvaayia 2hebpolpproppiendes-etimbdes. rR@lc&mscherSyeminmédzle}r vacuum
il lop g et G 850! R Pt SRk 6 g g eroplates. The
ﬁltet‘?@%@ Wre Wgéle@ﬁ@dleﬂ bt v;r feice 'Eéfd%ﬁ'b%ﬂeflg'o Iﬂl(/los%%ﬁﬁﬁ pRosphate

he COlTpoun s of the 1 nvention can anal
buffers 'pHg7 4)t driddrigr pesaweré dried amictS dmdlsciattlatvant ﬂ'uld (Mlcroscmt 20)

es of amate r to ar e
was igﬁ dhtS caghw lg ng SUPPHE Faﬁﬁ) B‘(S‘%ﬁ%‘#ﬁl i li’é’tco‘m“ng
platélon, thd D@ckardNESFQIunt. %Zt@hasﬁﬁﬂ?@&l L%'ing @faﬁel}Pa@eBlg@sm and ECsg and

Neuron, 8:169; MIler et al. ur osci ence,
Ena28l163 03 latiBg kathe maximum glutagere, effw) 30rqealeudethé niisg pon-lincar
rer&%Q? 69: 15 1. The net hodol ogy descri bed in these
ESGM cations is i ncor porated herein by reference.
Co Asegiatddyin thdTEattobRosNgSetlllyl fenpoimeniddsenbaplieréi have

favourable solubility, low capacity to activate the hERG ion channel and were highly active
in assays described herein for mGluR2 modulator activity, having ECso values as shown.
Table

Example | GTPgS | Aqueous |hERG pM
No. ECso UM | solubility

MM

1 0.231 44.9 11.0
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PCT/ SE2008/ 050666

et al, J. Phar
Solubility was
after equilibr
LC- MSMS were u
bi ndi ng assay

receptor acti
activity of co
wer e neasured

M Tox

Met hods

189

-17 hERGl&ctivity was assessed
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[35S] -
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-."I'DyQ hbi

ssay with

menbr anes prepared from CHO cells which stably
express the human nd uR2. The assay is based upon the
principle that agonists bind to Gprotein coupled
receptors to stinulate GDP-GIP exchange at the

G protein. Since 10 [35S]-GIPyS is a non-hydrol yzabl e
GIP analog, it can be used to provide an index of GDP-
GIP exchange and, thus, receptor activation. The GIPyS
bi ndi ng assay therefore provides a quantitative
nmeasure of receptor activation. Menbranes were
prepared from CHO cells stably transfected with human
nd uR2. Menbranes (30 g protein) were incubated with
test conmpound (3 nMto 300 M for 15 15 m nutes at
roomtenperature prior to the addition of 1 M

gl utamate, and incubated for 30 mn at 30 Cin 500
assay buffer (20 mM HEPES, 100 nmM NaC, 10 MM MBO2),
containing 30 M GDP and 0.1 nM [35S]-GIPyS (1250
C/mmol). Reactions were carried out in triplicate in
2 m pol ypropyl ene 96-wel|l plates. Reactions were
term nated by vacuum filtration using a Packard
96-wel | harvester and Unifilter-96, GF/B filter

m croplates. The 20 filter plates were washed 4 x 1.5
m with ice-cold wash buffer (10 nM sodi um phosphat e
buffer, pH 7.4). The filter plates were dried and 35 |
of scintillation fluid (Mcroscint 20) was added to
each well. The anpbunt of radioactivity bound was
determi ned by counting plates on the Packard
TopCount. Data was anal yzed using GraphPad Prism and
EC50 and Emax values (relative to the maxi mum
glutamate effect) were cal cul ated usi ng non-1i near
regression. As illustrated in the Tabl e bel ow,

25

general |y, conpounds described herein have favourable
solubility, |low capacity to activate the hERG i on
channel and were highly active in assays described

herein for nd uR2 nodul ator activity,
val ues as shown.

havi ng EC50



Tabl e Exanple GIPgS Agqueous hERG pM No. EC50 pM
solubility pM 1 0.231 44.9 11.0 WO 2008/ 150233

wEFONssE2808/ 050666 -18 2 0.206 336.5 33.0 3 PBCTSER008/050666
396.1 12.0 4 0.378 >500 25.0 5 0.352 383.9 12.6 6
0.317 >500 18.7 WO 2008/ 150233 PCT/ SE2008/ 050666 WHAT
IS CCAIMED 1S. 1. A conpound according to Fornmula I: O

WHATNS QLAIMED/AISNNO R 5 Fornmula | wherein Rl is halo
or Cl.3haloalkoxyl; HNN\-V R2ZHNN- Qis or , and
R2 is hydrogen or Cl.3al kyl, or a pharmaceutically

1. accegingisivad aseddrdinpyaFatneyla &ol vate, 10 optical isoner,
or conbination thereof. 2. A conpound according to
Claim1l, wherein RL is chlor¢p or tQifl uoronethoxyl or
a pharmaceutically acceptabke sal/t, hydrate, solvate,
optical isoner thereof. 15 A coqpound according to

Claim 2, V\,hereianiﬁ [ onmet hoxyl or a
~
—~
Q N—O
R1

5 Formula 1
wherein
R!is halo or Cihaloalkoxyl;
/ \
HN N—
N/ HN E N-—
R .
Qis or , and

R” is hydrogen or C;.;alkyl, or a pharmaceutically acceptable salt, hydrate, solvate,

10 optical isomer, or combination thereof.

2. A compound according to Claim 1, wherein R’ is chloro or trifluoromethoxyl or a

pharmaceutically acceptable salt, hydrate, solvate, optical isomer thereof.

15 3. A compound according to Claim 2, wherein R’ is trifluoromethoxyl or a

pharmaceutically acceptable salt, hydrate, solvate, optical isomer thereof.

/N
HN N

2
4, A compound according to Claim 1, wherein Q is R ora

pharmaceutically acceptable salt, hydrate, solvate, optical isomer thereof.
20
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15

20

pharmaceutically acceptable salt, hydrate, solvate,
optical isoner thereof. HN/NT 2 4. A conpound
waewensiizeg) to Caiml, wherein Qis Ror a PCT/SE2008/050666
phar maceutical |y acceptabl e28alt, hydrate, solvate,
optical isomer thereof. 20 WO 2008/ 150233
PCT/ SE2008/ 050666 -20 HN .N~ / 5. A conpound
according to Claim4, wherein Qis Rand R2 s Hor a
pharmaceutical ly acceptable salt, hygiMate, Nsetvate,
optical isomer thereof. 6. A conpound ceoh di ng to
Caiml, wherein R is chloro or trifl ugzonethoxyl and
5.Q IAscomNUmll'ﬁc@r&nE{t@Claamﬁlhaﬂlmuthls cal I y acceptmldlIé isHora
drat e pt [ so eren 7. A
bty AceBrhiagt b ari e apERiAme Betsof!
trifluoronethoxyl and Qis HN N- R or a
pharmaceutically acceptable salt, hydrate, solvate,
6. opth ewipdusdreording te ﬁgﬂn@df, whgreimR ¢ Brepbupdr @iéh@rcdnﬁgoxyé and Q is
CI aim1l, wherein R is chloro or trifluoronethoxyl, Q
N /Nr 2 Rwherein R is H or a pharrmceutlcally
HNacce abl e salt, hydrate, solvate, optical isoner
eof. 15 9. A compound according to Claim1,
ein R is chloro or trifluoromethoxyl and Qis . HN
N or a phéF frREETRFRAICEYY %“d’@%tﬁg]ﬁﬁﬁ]é lyér%te Sﬂl)YaF’a?Iétlcal isomer
ther&f?!l vate, optical isonmer thereof. 20 10. A conpound
according to claim1 selected from

7. A compound according to Claim 6, wherein R’ is trifluoromethoxyl and Q is

/N
HN  N—+

2
R or a pharmaceutically acceptable salt, hydrate, solvate, optical isomer

thereof.

8. A compound according to Claim 1, wherein R’ is chloro or trifluoromethoxyl, Q is

/N

HN  N—

2
R wherein R” is H, or a pharmaceutically acceptable salt, hydrate, solvate,

optical isomer thereof.
9. A compound according to Claim 1, wherein R’ is chloro or trifluoromethoxyl and Q is
HN@N—E—

ora phart'naceutically acceptable salt, hydrate, solvate, optical isomer thereof.

10. A compound according to claim 1 selected from:

7-methyl-5-(3-piperazin-1-ylmethyl-[1,2,4]oxadiazol-5-yl)-2-(4-trifluoromethoxy
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7-met hyl -5-(3-pi perazin- | -ylnmethyl-[ 1,2, 4]

oxadi azol -5-yl)-2-(4-trifluoromethoxy WO 2008/ 150233
wEFONssE2808/ 050666 - 21- benéyl/l ) - 2, 3-di hydr oi seCTISEA008/050666

- one; -21-

2-(4-chl oro-benzyl)-5-[3-(2,5-diaza-bicyclo[2.2.1

t-2-ylnethyl)-[1, 2, 4] oxadi azol -
ben@l)yf? drhydeeipginda- 13013ﬂahydro i soi ndol - - one;
|- yIA(\nE% OQF) %GW%-[?’ fi oxa ?29%%%1&%2(1%5&5@{&6&&8% %4]Bxad1azol-

5-y1b73ynhdthyd; 233-dlﬂyylnhr Boindoi-hdat;- | - one;

_2;,& Cﬁ&ﬂ egzeyéZiﬁe&&y&%}@éhérmgt%;ﬁgg?g (-alz-yflhethyl) [1,2,4]oxadiazol-

-yng RYfh rbﬁ&ilﬁkﬂﬂ’]l dreone; _ _
oro benzyl ) - 7- et hyl - 5-[3-(2-nethy|-p|pera2|n-
| - gll-(ﬁmhhyb Yefizyl)-2-naithydséadi-piperhzin- 1-ylmethyl-[1,2,4 Joxadiazol-5-yl)-2,3-
. B-yl]- di hydro-isoi ndol -1-one, or 10
dﬁW%K%ELEﬁP%}gnﬁenzy|) 7- met hyl - 5- [ 3- (2- net hyl - pi per azi n-
1-yl b beh 74} oach- Lmethyl-piperazin-1-ylmethyl)-[1,2,4]oxadiazol-
5-yl]-2,3-di hég]d)zo |so}?ndg,lzgl _gn%p 11. Ay Y :
ﬁdbﬁé;i2§£9ﬂﬂé <*ddﬁﬁo@it|on conpri sing a conmpound
C
g&:rgégg% fbgréw7 g%?@gt a@{% car?]ll%llp e%lrgmzlx 1|H?Jeith [1.3:8loxadiazol-
5§d}23(ﬂbﬂﬁﬁ@ﬂﬂﬂﬂﬁ&&ﬂﬁrdlng to any one of claims 1 - 10
for use as a nedicanent. 13. The use of a conpound
according to any one of clains 1- 10 in the
11 MR fi A &, £
et i or e Amp TS e R AP coNBo LB 0 gny P
clairi@1 gl ll@taaldmt;élaﬂyaz:feumaihymncepizble Jamgerusexoipicnt.ai m 13,
wherei n the neurol ogical and psychiatric disorders are
selected fromcerebral deficit subsequent to cardi ac
12. by m:s(ﬁnﬁdﬁhg %Edbré‘lﬁg t@ a@f @ﬂerlﬁ',cleﬁhtnﬁ @Kew e &4 medicament.
i schemia, spinal cordtrauma, head trauma, perinatal
hypOX|a cardi ac arrest, hypogl ycenm c 25 neurona
d Al DS nduced de hej ner's
13. 57 TG ST iedg ae R ay B ot IR B o T T Bon Sicture ofa

med&ahRAOBK the tRGHP RO KEARGIOE call @ ipBRP@dtAy dis6iRIgHI dsédttated with
di sorders, idiopathic and drug-induced Parkinson's
glutgmaie dxEungtiggc ul ar spasms and di sorders associ at ed
wi th rmuscul ar spasticity including trenors, epilepsy,
convul sions, cerebral deficits secondary to prolonged
14. st Ghussepi dlgpt 135 weherdin gieaicomlogit bhad p@chﬁ&ﬁﬁdikr&ders are sclected
urinary incontinence, bs%ance 30 tol ﬁ&
froms%g% SCUSTIRGHYRIY Fo c%é@% PSS SUTRt e § glp,g étroke cerebral

1sch§ﬂ?&' §lidal HRNGLAN, REH t?eﬂffﬁae%é{rma%l bgﬁﬁ’caﬁﬁﬁﬁ rrest, hypoglycemic
di sorder, social phobia SeSSIV nmpul si ve
nmndn@ohdeg@ ndanSXHX§nuhnﬂmdmnesn&eﬁsh@nsﬁsdsemﬁFHﬁmﬁngnns
Cho&%?%tgg(!ftso'ilgcelatefal sagrro(ggs(l)c%li]ér dra{glra]l!gg retlnogo‘éh%,r codglmstPVre & sro%ders,
idiopathic and drug-induced Parkinson’s disease, muscular spasms and disorders associated
with muscular spasticity including tremors, epilepsy, convulsions, cerebral deficits secondary
to prolonged status epilepticus, migraine, migraine headache, urinary incontinence, substance
tolerance, substance withdrawal, psychosis, schizophrenia, anxiety, generalized anxiety
disorder, panic disorder, social phobia, obsessive compulsive disorder, and post-traumatic

stress disorder (PTSD), mood disorders, depression, mania, bipolar disorders, circadian

rhythm disorders, jet lag, shift work, trigeminal neuralgia, hearing loss, tinnitus, macular
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rhyt hm di sorders, jet lag, shift work, trigem nal
neural gia, hearing loss, tinnitus, macular WO
wQod8M11B8P233 PCT/ SE2008/ 050666 -22 degener at i BCT/SE20081€50666
eye, enesis, brain edema, pdfn, acute pain, chronic
pain, severe pain, intractable pain, neuropathic
pai n, infl armatory ain, and post- traurmtl C.pai.n,
degangradpy f theyeaRi §eRsTsabrad] elepiag P& Br afaiesaith REOHI CalpsdRy severe pain,
[ r d
intra al:)ge;H '119 'ﬁe@%%%tﬁ ﬁé wémagﬁ"nﬁ%bx aélgta?laggﬁtéaatuﬂ%?lciﬁﬂl, fﬁ%lve
dyskp)mmae sivepdisakienendrodlogiycatenaind dpSsichypetaciieitylisordde aad conduct
soci ated with glutamate dysfunction in an aninmal in
&d of such treatment, conprising the step of
adm nistering to said ani mal a t herapeutically
ef fective anount of a conpound according to any one
15. of Acinafhod fdr the rGatme0t dréprevintren hbukurapgichleandpeatmasric dooprders
ven of ne ur.ol agi cal and ychi di sor
assoBla IS v BT el o fEmab e & Sl SRRl o Fprising the
step R 8@ st Sridphto shidaih Al ta, th&@pRItic BN fddife adbBi d7fa compound
adm nistering to said aninmal a therapeutically
accopding éq @ﬁb@@rﬁ%@}ﬂiméﬁ —al®bhar maceutical conposition
according to claim11l. 15 17. The nethod according to
claim15 or 16, wherein the neurol ogical and
16. psychkabdifer thelirsain@der & preéenseh efiagolbgsh amdrpeiamimc disorders
deficit subsequent to cardi ac bypass surgery and
assogllagritvylﬂbg utag}alteotﬂ(}@fu@gplég} &) anliga rﬁegd OEWH Hcatmsngy comprising the
stepto?éél’tﬂﬁmst Fﬁ%{ﬁnalgﬁﬁé gélﬁ’llcal Qf?@%‘tl@e @ﬁﬁjt' e pharmaceutical
arrest, E@po glycem c neur amage, derent I a,
compbddBer armtoxrléamg dehBnt ila, Al zhei mer's di sease, 20
Hunti ngton's Chorea, anyotrophic |ateral sclerosis,
ocul ar damage, retinopathy, cognitive disorders,
17. i ditep %{e'&l&l RBEHHUE cladUseR 1Bk kéBmARe ﬁe&b%@éﬁﬁand psychiatric
muscul ar spasns and di sorders associated wt
disordgsscark a¢le@pda§ommetqbralr¢@ﬁglﬁ suigeque@h@rogrdl@tpbyp@ﬁ&wrgery and grafting,

strolget, 8?re{§ra£16{:]|feg&1,l SPi c%dgﬁ%fgblﬁleﬁesa%t%ﬁ%an%ear%ga& ﬁgﬁo‘gua car%mc arrest,

hypdiilydeadiy néurc e idaMess @emeftid) StTBISCiad iU elcaRaa, Alhshans discase,
w t hdrawal , psychosi s, schi zophrenia, anxi eté@

Hungjagien #1Ghee. o5 alonhit &ateé@ SelcErsis, ogy# danyige geidapathy, cognitive

dlsogc%gét, ?Al?ﬁglﬁ?gﬁ d 4 tlrﬁaelzds?ﬁ g’las o]lr{%e réd&%%g%n?ﬁ%@%%@aﬁﬂg and disorders

assoCiagdrvader musmh@prspmmyl incivalivigatrerbore.0dpale pi, S@’Mﬂsﬁms cercbral deficits
circadian rhythm di sorders,. je

secopdary dorPrpignes éﬁa&sé’i{’é{eptﬁé‘érm‘rgﬁaulleo%gr%qeﬂkﬁﬂ% S urW&@U]“é?ntlnence

subsga‘%g@ R d O R fant D& 1BY B wal FoihSsis *%Eﬁl'z@plﬁgfﬁgaanx% I%enerahzed
acute pain, chronic pain, severe pain, Intractable

anxiptyi dmsordmupampadlmrdm aqma.l phpbllaacvmasssmewopmuis,weahsbrder and post-

ost-traymat, c , tarqlve R R R R
traur%aﬂc stress disorder ([J i gﬂ}, mood ngOl‘del‘S, depression, mania, bipolar disorders,

diso

circadian rhythm disorders, jet lag, shift work, trigeminal neuralgia, hearing loss, tinnitus,

macular degeneration of the eye, emesis, brain edema, pain, acute pain, chronic pain, severe
pain, intractable pain, neuropathic pain, inflammatory pain, and post-traumatic pain, tardive
dyskinesia, sleep disorders, narcolepsy, attention deficit/hyperactivity disorder, and conduct

disorder.



30 dyskinesia, sleep disorders, narcol epsy, attention

deficit/hyperactivity disorder, and conduct di sorder.
wO\e»02A8RE4150233 PCT/ SE2008/ 050666 - 23 18. TheT/sEL0h81650666

according to claim17, wheréPn the neurol ogical and

psychi atric disorders are selected fromAl zheiner's

di sease, cerebral deficits secondary to prol onged

18. st dhagnethash aceprdinaus clasmplds whewsin BF apgAtagicakyikpsypiatric disorders
are s etc{%qr ‘Q@L&ézl@ﬁ}{&hso&ilse}’se EALEY Bgﬁ&ﬁ' s@%pn%lgﬁr' diSprolon%ed status
| I sorder, sotl al

generalized anxi ety di sorder, panic
epilgphiols, aubstdns e s érdrces oulptinse withdiasal, gpeychoSis,aseblizophrenia, anxiety,
t-t i i :
genegglsbqeg grg?ig‘gf? Jiﬂ;ﬁl Cﬁe?srggr)fnzagiglgq%g{)ggt,{ial(gﬁlp-rioggz @léﬁen%?vde cdolmsp(l)lrls?x(feer Si'sorder,

and post-traumatic stress disorder (PTSD), mood disorders, depression, mania, and bipolar

disorders.



