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WO 2009/ 148403PCT/ SE2009/ 050682 - 1 - |soxazol e
derivatives and their use as netabotropic glutamte
WO e@endsan3 potentiators FI ELD OF THE | NVENTI ON BOTY8E2009/050682
present invention relates to i soxazole derivatives
that function as potentiators of glutamate receptors,
met hods for their preparation, pharmaceutica
conmpositions containing themand their use in therapy.
BACKGROUND 10The net abotropic glutamate receptors
160%hpR) ecassi vhvieea hAdl tYe0f @EE-Bsndebgbopropetn
gl ahotei ppceprpregdoterephobsst hat are activated by
gl utamat e, and have inportant roles in synaptic

tral nervous system including
Flﬂéhpﬁ*épa@‘}%mneural devel opnment and

neuriadeegentsinantion relAes to iskazole defivaiGles Rat fumctncnt apbtentiators of
manmal i an neur ons el | c its one or. nore of
SR oAl TS AT AL BT ap BB pabHigror}jguycoptaining
thehn Ml BRHERe ;ﬂhgllapﬁsphm nositide (Pl) hydrolysis;
intracel lular cal ciumrel ease; activation of
phosphol i pase D; activation or inhibition of adenyl
BA CPncr eases or decreases in the formation of
cyc |c adenosi ne nonophosphate (cAWP); activation of
guahd étalmyobagitaie reasiers (nGluRecongsitwa e ifemlnef GTRpinging-

RO TUARLRRIE) 9y BFL b AR08 e

roldséh aRptic ANidity icthe aqeal mrvabe cyseas, dscliding il’c&lrzflcpiasmltyyn@ﬁ'al

vol tage- and | i and%%at ed i on channel s (Schoepp etal.
develpgmentand pgaro Sci., 14:13 ; Schoepp, 1994,

Neuk QRAGM of rﬂGlungﬁ' ifta2YmaRinfaligt Adurons EA8% one or more of the

Neur ophar macol ogy 34:1; Bordi & Ugolini, 1999, Fro
follNeingabipohses 58tiEEIon ofphsphatippserC:dnBeappeis pﬁa%%@%ﬂde e

4, $v

ry AL i el el \oh B oo fa IR e yaron or
inhtbiitomsod ladénybcydlasm,kage@ps amigerohas metbo fasgpieen Ofﬁb’@#q qdgnosinc
mOB(Hglg%H'IS el (gé&@q,c'lctha 10{1 guanngr g%algg %n g\A;aglﬁSC illar%tﬁér:é‘l%ﬁe{ [O% Of Cy'ClIC
gu:modied MbhEPhgsphbte (dGRIPEY: amma{lbh of ﬁ@spl@hpaﬂ&dkznfﬂcw%)i ll'az:relchldomc

Goup-111 . (md uR4, nd uR6, i B cglai)n 1on
acirisdRang @n%wcreﬁwﬁswr flecgepseyin &&@ﬁww Sf o lingss AHgdefly Ay
chaﬁMaL S‘éh% o §V.6l983, FreHids PhigMtEVScis e 1 B Bclﬁkpﬁ|1994 J.\&QQJ,Chem

har’macol 375: 277-294. ti Vi éﬁl
Int m@l 4¥9; Pimtla). t%elﬁ@w@aarl@omﬁl%daﬁeﬂh %U%PIWMB PEes:
lg cesses in the manmalian CNS, and are

I\T(“‘!}(‘?’{"’(‘Hrit aﬁ?j)t argets for compounds for the treatnent of a

var El%htymﬁfummbwbs)@ve abenddentifieg.cvhiel #1p divired ditg ghree groups

tivation of i i ndugt
bass e s ot S Db Bty gt LS ddfbthmactigica
profitd) Groep-MnehideniniGaiR lomdandluBS whieh hcawaﬂc@hgsphehimse C and the

ger%&uhex g? {xrgfr]lg gpglr cr:ﬂgtg%asggﬁglt ﬁ\g%}r%ﬁg Q[xg?luIi)Q6 d m(zx uRBP ?md
Gr&%&‘ﬁ (n@hkél GBS MGAIR aftd m&lluR8) kHD4Rs kiediate aKQnIBMﬁbm of

role I’TG uR actlvatlon i n_noci ceptlon and

adfalmbzil @@éasaa%uvstbj apd ey abie MR Ervpln s F o ey eV e P L} €1 g} 999, Eur. J.
rt, 4: 879; Bordi & Ugolini, 1999,

Phéﬁgéﬂh es Qggl 223). In addition, induR activation
hasAbiaty of mfgjeB tfemiily tecpntery are implicatest ig pypupgpieofingrmal processes in
V [ rgzsl}ﬁn@NSoth(? Erqulh%nt &Eé%@s%ﬁ&ﬁnﬂoﬂﬁ&s%f 8 tRYBRRL 61G varicty

m ssi ori, neuro devel opnent’, apoptotic neurona

of mlmaﬂbglcaﬁ ym(hmypmapicamordcrst ;Actlspamu AImGluBs isirppired for induction of
ol factory nenory, central control of cardiac activity,
waki ng, notor control and control of the
vesti bul o-ocul ar refl ex (Nakanishi, 1994, Neuron,

13:1031; Pin et al., 1995, 10Neuropharnmacol ogy, supra;
Knopfel etal., 1995, J. Med. Chem, 38:1417). Recent
advances in the elucidation of the neurophysiol ogi ea
roles of nf]uRs have establlshed these receptors as

e . 1. . ey



DESCRI PTI ON OF THE | NVENTI ON W have identified a
cl ass of conpounds that nodulate md@ uR function. In

W@ @9 flesdnd the invention provides a conpounBCHSE2009/050682
Formula I, or a pharmaceutically acceptable salt,
20hydrate, solvate, or enantjomer thereof. Thus,

i n one enbodi nent, the presénf i nvention provides a
conposi tion of natter conprising a conmpound in accord
hippacampFidpesiom potentasigh apaFicber [pag- e deRrewany Bashir e al, 1993,

Na@i gﬁi walfgfr‘owo% en; 1952 Na%uré @6@%@“1&‘1]5&%5:]1_93@'@%{1' 79:365 :

or C376cycloal kyl; R3’and R4 ‘at each
Aiteecu, rle%élear ®:3Hdepentidnt m@hé?eac@wem if pesieeniion aykanalgesia

alscﬁlgat-szap {Fmqu (P%ﬁl?leroar k?’693 ﬁ&gﬁ@oﬁﬁﬁ%ﬁmdl&l}gohm, 1999,

5 Bra@rDH&r.‘fl 1831 203). IN‘&CE&QBMBK@&R@HMM%&{ 950684 to pBy-a modulatory
wth the ogen fo which are attache
rolgpeaetichngt eyt LEPBLTBLEoTe I HOTEMBITR Ty Ve PRGN

devRlopRibREXFp oY |neuronal death, syndpfic PlaB@dity] spalidincansipgdlfactbRi S
© rrgo |rre@? provi des corrp(})lur?gsgv\hertgl ﬁdeZ is nmethyl, of

mempm esniral Gontrokgt ceskas I, WAkingimpotpeconiol and control of the
veshﬁ 1588 Pﬂﬁ%ﬁd\#ﬂ%ﬁ%ﬂﬁﬁ&:‘% 19“105%@4:@1 ' i995 |

St an ree of ‘other enantioners:
10 Nembﬁraemmoldgly n@mgéﬂmpfeéddl F BIRSnb il Cb¢meﬁ$d)4k7) R3 and

hy dl?e&alé V?.P%{(::ﬁ:u (e eﬂgcoldar 1(%1 0 ﬁlg %Q&?gﬁﬁ rglcséiﬂo%%to?%dlﬁﬁﬁave
est4b¥ised ml&ggr y@lcept&)ﬁ ﬁ% phﬁnyhg dipi }tregatﬂmnw thelrappyf @D ayltl ChllDl’llc
I n, combj. na nitro
neugchl%%xcagla%d BSYFhRiamis liso dv%n}c&nﬁrﬁ?ué? galg &sgrcg’lfng q fecause of the

phyRIRAA éﬂ?ﬁbaﬂﬁ}ﬁﬁ*s‘ﬂhb@bﬂﬂgniﬁfbar&b REMBANGNYRS, there is a nced for hew
anot'her particul ar aspect, this enbodinent provides

15 drugpadcampeuwids t@éémlﬁowlﬂthnﬁiuﬁi&%?& | wherein: Rl and
R2 are nethyl; R3 and R4 in conbination with the
nitrogen to whi ch they are attached forma cyclic
DESO:ER&PTIGNI(HETHE INVENTFDONhol i no or pyrrolidinyl. WO
200\%/c ]flg§c41 cnt e{i%% a(s)so o{ c%?n%g%ds tha"gr modulate mGluR function. In onc form
the invention provides a compound of Formula I, or a pharmaceutically acceptable salt,

20  hydrate, solvate, or cnantiomer thereof.

Thus, in one cmbodiment, the present invention provides a composition of matter

comprising a compound in accord with Formula I:

25  wherein:
R! is selected from Csalkyl or halogen;
R? is selected from Cysalkyl, Cj.shaloalkyl or Cyscycloalkyl;
R? and R* at each occurrence are independently selected from hydrogen, C,.salkyl,

C.shydroxyalkyl, Cs.scarbocyclyl, heterocyclyl or heteroaryl, or R® and R* in combination
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In yet another particul ar aspect, this enbodi nent
provi des conmpounds in accord with Fornula I

weemetissani al |y free of other enantioners, wher BCTISERDI/050682
is chloro; R2is trifluoromethyl or cyclopropyl; 5 R3
and R4 at each occurrence arg independently selected
from hydr ogen, nethyl or |sd€ropyl I n anot her

aspect, this enbodi nent provides conpounds in accord,
withhemitragerrisl whieh they l@éet"étﬁ’e‘heélfq”}‘ﬂ ¥ pysHc gpoicdy srdgeted from morpholino,

%%mﬁereln is selected fromnethyl or
%Fg$o&ﬂ§% I's selected fromtrifluoronethyl or
cycl opropyl; R3 is hydrogen or nmethyl, and R4 is
selecte om h
CyCP 8@3131}9}11rar ?Sﬁ) oot tti‘l %gmodl%%ﬂyrowdg c%g%ﬁ&{s%l}egc{}rll 1sm tléyl of
Forfiaounds descrlbed in the Exanpl es 15herein as
fol | ows:
5-(7-chloro-24(S)-1-cycl oprop
0- 111-i soi ndol i n-5-y1)-N-
met hyl i soxazol e- 3- crf boxani de
5-(7-chloro-2-K
-cycl opropyl et hyl )A1- ox6 yar6- 1H Réoi ndol i n-5-y
1) - N, Ndi et hyl i sox@zolg- 34/ car boxani de;
205[ 7- Chl or 0- 2( ( SP- 1- cyetQpropyl - et hyl ) - 1- oxo- 2, 3-di hy
dro- 1H i soi ndol-5-y11- isoxazol e-3-carboxylic acid
am de;

o R SRR B TP B B A e

of cier @@antidmerd- | sopropyl - 7- net hyl - 1-ox o0-2, 3
-di hydro- 1Hi soi ndol-5-y1)-i soxazole 3 -carboxylic

25aci d di net hyl am de; 0
5-[2-((S)-1-Cyclopropyl -ethyl) i 7- mef/hy1- 1- oxo- 2, 3- di hy
dro- 1H i soi ndol-5-ygi- i soxaztMey3=8ar bokylic acid
met hyl ami de; R3S/ N
547- Chl or 0- 24(S) - ) - 1- @%o- 2, 3-di hydr
0- 1Hi soi ndol-5-yl1}) "ox.zole 3 carboxylic aC|d
am de; 0 N—O
305-[2-((8)-1-Cyclopropy1-ethyl)-?-nethyl-l-oxo-2,3-d
hydr o- 1Hi soi ndol-5-y1] - isdkazol c-3-carboxylic acid
di et hyl am dc;

whereigh| of o- 2- i sopropyl-543- (pyrrolidine-1-carbonyl)-isox

R! @%8kct&t Hdh 1tidyl S BMEMoo1 soi ndol - 1 one; WO
2009/ 148403P / SE2009/ 050682 -

R’ gud(Ry. aemcbroscqugwﬁefw enilelaia/oseh‘fctgd &Pwﬂ%mf}l%ﬂnla‘a&opyl 2-

hy 02)&% g@f c§cl§ﬁ'é’x99)ﬁ?%ﬁm?lcdr%yrazolyl or R* and R* in combination

with fhg-nifetgay o whmg theg a(e(a@}aclzsdio@ 2 eyolip moiehy seleptqdHyem emopholino,

H i soi ndol - 5-
pw%ﬂ%?Ws %ﬁ%g%gyg carboxylic acid di nethyl am de;
55-[2-((S)-1- Cyclopropyl et hyl)-7- nethyl 1- oxo-2, 3-di h
i g:}graédbl Soin ﬁgtd'gus emﬁ:}o Pn%e% prov1des‘:Jl (gotr)r?p)%ncllscm %gcogd with
Foﬁ%ﬁ%ﬂ@ﬁk;&ncyclopropyl et hyl ) -7-nmet hyl - 1- oxo- 2, 3- di hydr

, 0- 1H-i soi ndol - 5- A-
R' and R are methyl;

et hyld - 1- oxo- 2, 3- di hydr

R® and R* in combination with the nitrogen to which they are attached form a cyclic moiety

sclected from morpholino or pyrrolidinyl.
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i soxazol e- 3-carboxylic acid
(2- hydr oxy- et hyl ) - net hyl - am de;

WG2(09AEDr o- 2- i sopropyl - 1- oxo- 2, 3- di hydr o- 1H PEDSERNON050682
5-y1)-isoxazol e- 3-car boxylic 1l0acid cyclopentylanide;
7- Chl or o- 2-i sopropy1-513- ( %phollne carbonyl)-isoxa
zol -5-y1] -2, 3-di hydro- isoin 1- one; 2-((S)-
1- Cycl opropyl -et hyl ) - 7-met hyl - 543- ( pi per azi ne-| - car bon
y1)niysteathe} patiguljr-asgic8 s emblrddmens oravidss campenads in accord with

rorigiy b 5 R PO R e Anbh  oro- L mecyt -

R! ¥lchiotgoxazol e- 3- car boxyl i ¢ aci d di nmet hyl am de;
,5-[7-Chloro cycl opropyl -et hyl ) -1- oxo-2, 3-di hy

R’ ’dr‘réﬂ‘{’rtpfp%t 1r968§ @gr%)ﬁ! i soxazol e- 3-carboxylic acid

R® ARIGOT A0 Bich-odBirftite #8kdRpendently selected from hydrogen, methyl or isopropyl.
5-[7-Chloro-2-((S)-1-cycl opropyl -ethyl)-1-oxo-2, 3-di hy
dro- 1Hisoindol-5-y11- 20i soxazol e-3-carboxylic acid
( 2&@%9&%9’53?&0@ Yhik eﬂ@&&%lent%xqges comFounds in accord with Formula I,

-1-cycl opropyl - et hyl) (mor pho
substastiadly fae lob nthdy) enastdotasrowh&em] | -

| -1-one, and
?ﬁ%ﬁ%8r%m§£%“%ﬁgfqﬁ8Prne 4- carbony1) -i soxazol - 5-y11- 2-
R? {s68kctdd Botiifladrbmethol akcyclopropyl;
; et hyl - et hy I% 2, 3-di hydro-i soi ndol - 1-one. 25Al so
R™ hgdiogaterrdhe ﬁT%E%sses for maki ng conpounds of Formul a
R* 4 saéctE@frBMt@dﬂogen methyl, dyblobdigyl opElatded. ar e
phar maceuti cal conpositions conprising a conmpound
according to Fornula | or Fornula Il together with a
RARRGR AR R Ly cbinBSurl dEXAbEY i Me Exathpl
an%ﬁgﬁﬁg%&ggén%bnt &Ehe L ¢ for huéltreat rrenlt oer pes
hmﬂnevﬁﬂMM@n of neurologlcal and 30 psychiatric

ani TR0 e St oo Sy Gor AE R Rl S
mellBliddRezokoPRAbEnide;St ep of administering to the anima
SHEE TR TR RGN Ry e

dinfQRBQSdabd 180 -GHERIM™eNg such an amount. WO
2009/ 148403PCT/ SE2009/ 050682 -

(i
21 S UbF BeRIEE ) dreveierapgetti-roseotiirad oo Tyl
moﬁ&BﬂHi@u&a?L%L&da fded pharmaceutically acceptabl e salt

or sol vate er eo in the manufacture of a medi cament
f or5 {RES)- ié“afblwmpybéthﬁafﬁdnetdmdﬂsomem -dibiydrg- Hédseindol-5yll-
&ET Tb ﬁen%ion provi des a conpound of Formnul a
moP”S Farve PhaM&ceutical Iy acceptable salt or

sol s Esoplhﬁﬂebﬁwthﬁrbt-ohdﬁ-e 3kdihydae! Hpiyoinded+Spyd 4isdsazole-3-carboxylic

descrl ed hereln exhibit activity as nodul ators of
aciddingilangifdeic gl ut amate 10receptors and nore

Dari karl Riphi-éth AT invdthl- 1askoP3 -ahy it H-ssodidoL-hgl]-
- nd kzargcéx?gf p? |§ contenpl ated that the conpounds
isoxgzple- %‘é’r‘w‘é igypcid methylnigdsy as phar maceuticals, in

parg. L £EhRfo-? g(S)—tl clopRAY TERH)- ‘P—foxf)‘-QLBr &hp&bqﬂ-ls{ﬁﬂ@ol 5-yl]-

psychiatric disorders associated wth glutamate
isoxhzsletirerbaxylic agd pERICNI TI ONS Unl ess descri bed

S U PSP e 55

isomzalaspﬁ esbantic acill denesliyddmide;i N Nonencl at ure of Organic

pr B HagspaRrory 53 Rt S Sertomy Do Rlispl 2 S AR o

isom@bler-ems;es herein for its exenplary chem cal structure
nanes and rules on 20 nam ng chem cal structures.
Optionally, a nane of a conpound may be generat ed
using a chem cal nam ng program ACD/ Chentketch
Ver si on 5. 09/ Sept enber 2001, Advanced Chem stry
Developnent, Inc., Toronto, Canada. The term
"Cl_3al kyl" as used herein neans a straight-,
branched chaln or cycllc hydrocarbon radlca
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The term "C 3hal oal koxyl " as used herein neans a
strai ght- or branched-chai n al koxy radi cal having from
W@r@Itg4dhr ee carbon atons and at | east one haP@I/SE2009/050682
substituent and includes fluoromnethoxyl,
trifluoronethoxyl, fluoroethoxyl, triquoroproponxyI;
fl uoroi sopropyl oxy and the T1ke. 30The term "hal 0" as
used herein nmeans hal ogen and i ncludes fluoro, chloro,
br oty -Chlorha?-isopropplt hox@2lb elilgtdros EH agpdndobh- yaidoazeleBvaarboxylic
en used herein neans heating or
L N T S
2009716186k B PG 6362097, 0-0@Mfbo-1 -nfethyl-ethyl)-2, Fhyther FH-isoindol-5-
pharmaceutically cce tabJe salt" nmeans either an
Yl]'ﬁ@?‘%?iol? Herabeiyda a’élg ohylamegsi ¢ addition salt that is

[
CO'HO@td 9)-£cYtlo obﬂectﬁﬁm%ieﬂtﬂatdxm 3-@ihP@bl18N1sSindé-5-y1]-
phar rraceutl cal |l y” acceptabl e acidic addition salt" 1s

lsomyleﬁcmrh%xh%a%fi geariopylorethyleiddsii ¢ aci di c addi tion

S’a|5t EZO (Sga Eg%ﬁl%pgl Jtﬁ}m'- i azq (}%}5 Z@Hlﬂyar@—llelsomdol 5- ?flt] S

111U anic a that form suitable sa
isoxamlle&ekarltw(gzlh@mdnd Cﬁ'h)@im)tyyfdln)dbmothvbamlsl@u furic and

" g%ﬁjgtilg@ 1s8p1iom5d]h ggopgg{ﬁgﬁ Ao omcﬁ)&'g r}/}l)ﬁ&g&gglg-%marboxylic

ac](ﬁwci@%ﬁ lahlidggst rati ve organic aC| ds that for m sui tabI e
salts |ncI ude t he mono- , E‘g Car bo lg 24 %
| 1 1 hishlo-2usopepylsiréd (merphdingy ccaf °6'P/ é%?éiﬁﬂ Laidiydro-
ISOIQPMCIOJ,I{CC | actic, pyruvic, malonic, succini c
glutaric, furrarlc malic, tartaric, citric, ascorbl

mal 2((8)- 1-Lyklpereoxyethy i anetydriZdi (eipewgias éﬁﬂ?@ﬁ&%‘ﬂb@mml -5-yl}-
Cp nnam ¢, salicylic, 2- phenoxybenzoic,
23%‘%@6 {gﬁlggéﬂl or‘rfle% c acid and ot her sul fonic acids such
as §-fie€ hiare 5ok é-d1{(S)-262 -t fhuodo- P-nivjtid-oshy Bt i dds diof Idhiseindol-3-
feasi bl e, nono- or di-acid

aci d. L |
ésgf‘t@le\ﬁ;'ﬁarg‘@‘y#'fiPﬁ‘éguﬁﬁtﬂyl%@ﬁ salts can exist in either
a hypreheeb- @@qq Syatselopfop Sl R Mok &L 3ydikytny-dHoissindadisrgl -

I n general, e acidic addlthn salts of these
isoxmaisGurrioxy Heacid sePopY BBy ja4S uat er and vari ous

hyd{lPP@hlloh% 9093 NiyBlopRbYEhR)- 23¢o-0 808 Arb Y HASHRMS S - €

ting points in caonparison to their free base
lSO}ﬁ@ﬁlﬁ’s” -cagpcprahic %%41 {2shydsoxy-ctlyglmgthykamidgy be used, for
549 e0f: RS iBorazdI0-y1]-
b e et o (13 - Rp R Ll S TROl O B oy
2,3 plilaxinaceintiolelabhey amt cept abl e aC| dic addition salt.

phal bR L PP alireRr b s st G AR iory

mefhQT- 8y 132)3- dﬂlgiﬁfr&wa;mml etouclb e[c, of a sw tabl e solvent are
i ncor porat e |nacryta attice ita
i s PlYBIIdSHREATPIESTD Fos gl CQEHPP‘H@L\&gE 2 FortRmiia
adngpingt %%c@%ebh@mﬁ@édﬁ@il%om&ﬁﬁ@s 28m! flSlﬁth t@bpotind according
solvents are ethanol, water and the Ii When wat er
to Fogmplad os Bprymtia 11 t@w@eﬁmtbe@h@magelwéwra@é‘aﬁ%béc Ggriey or excipient,
hydrate. The term 'stereoi soners” is a general term
for all isoners of the individual nolecules 25 that
di flfnetnotd)ﬂﬂ qmqulmm aonéthort fat thetreatmentheriprevapiamsofingurological and
inc
PR it Sy Tl bRl B b SRAT o animal in e ofsuch
tredtSOHEY §r00ifded: ommnﬁﬂsd vdniprisesr sert éfadmangentty to e aénalae
thc%aggliggft tyeg%x{lgu%rt 01L S 03 9@? aﬂ é)éi?pnnula II, or a
pharinh&atiéd GompPRAH cbﬁlpﬂblhgt{uoﬂtaﬁ afyomt ons, elimnate the
causation of the synptons either on a tenporary or
per manent basis, or to prevent or slow the appearance
30 of synptons of t he naned di sorder or condition.
The term "therapeutically effective anount” neans an
anmount of the conpound that is effective in treating
t he naned di sorder or condition. WO
2009/148403PCT/SE2009/050682 - 8 - The term
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The optically active fornms of the conpound of the
i nvention may be prepared, for exanple, by chira
W@ kroores4o)r aphi ¢ separati on of a racemate, by BYRSERS89/650682
fromoptically 10active starting materials or by
asynmetric synthesis. ét wi |l al so be understood
by those of skill in the art that certain conpounds of
the present invention may exist in a solvated, for
exanpl e hydrated, as mell as an unsol vated form It
wi I, fur
encsisbEH aRFridDAEY B A% 0Pt cckifBull R33ng @ ERME or 1,
or aqfhaﬁmercﬂmticallj' a@K:ptElﬂE m,lt @ sblvate 1hdnédfhinthe inemgatpe obHd medheament
i.nvention d? so salts hf .the conpounds of Formula I
for fye tregtoes “@%HBWEPPVi “DHar naceutical Iy acceptabl e
salts of conpounds of the present invention are
obt ai ned usi ng .standard procedures we|l. kpown in the .
o Frthr. the PGP RNEH REROSY oL EBiad Sk OF B GHGcally
accptAATRAUN do19hte RIREEDL! Br dse @ ﬂlEﬁB?.’U' a |l may be converted
fo a pharmaceutically acceptable salt or solvate
thereof such as a 20hydroch|oride hydr obr om de,

hp%tugds c%%(%b%& %Freh c'{ﬁ b?[taghwgpe{ %ﬁ)tdﬁlatc}r?f) Qﬁl?otroplc glutamate

anesu onate or uenesu ona

recmemc%?éﬂmﬁmmt@mnﬁdghﬂmmmmm It is
to F
I OREITTENN TG TN R S MU

for Me tiRAtich ol 1RUroddgidaC hntl Bl cHiftat Hisederd Askooiated ithtglituat s
may i nfluence the selection of one process over
dysgmetqrer and may influence the conditions under which
the process is carried out. Wthin these genera
gui del i nes, processes descri bed herein can be used to
DEBIPéﬂaﬂéisexerrpl ary conpounds of this invention. Unless
r .
scriies Bsedbarbldties il U HEMGEhoh dug Rind e Gich Pt
speéltl@z&i%n @eNRallyf @ﬂoﬁ@thmdkz&a)ld:s amd aulbd stired mi Mmeﬁk/k@ré oﬁ Organic

avoi dance of doub ral when
Chgitn SO B o P Efgf THF GEBR L5 SRUpldg: it s
1nc&8&ﬁﬁl=l @g $ciBicnde@hBeinafol #ts exedPlary chemical structure names and rules on
09/ 148403PCT/ SE2009/ 050682 - 9 - erson
nangjpgiheamigal siquyres. ORI, @ nERE ST JPImMPOLBH FdY b B sing a
chcgm &?ﬁanﬁﬁ?ﬁﬂ%% APDRGERK KV, WRrsk 9100/ GepheniBry 2061, Kﬂdzﬁlccd
y varia and additi ons adapting one or nore of
ChdnhetrnpPechesest, dicclwsded Grardd n. The invention is
fur I d t ed a .
R TR ELS e D TR 8 Bt
hyd'fchﬁrtsm nidiell havischen®nandhteh earbymnthms,l and probuwlesi methyl, cthyl,
provi ded for Eﬁaqplﬁs 1 and 2 are provided by way of
propyly iserPRyli 48 CYHOPIEPE  not to be construed as linmiting

t herdenw@ntd;QRalodikoWil’ ds Ub&l IEdr@R nchi® o ShaR@it- Dk blaheitbdichain alkoxy
the art that conpounds ot her t illustrate

t hos
radigahhape fogypncyto Jrensaran %%Jnspﬁ*lé@é@%% Q“%ﬁ%l? 6@6%}%‘6‘3‘6‘“9 includes
fludrBRS o AR SANLASFethd Ryl FENERMoxYE frtidazoprbiidxiyl muﬂﬂmpto@ylsxy
are conmercially available of are described in the
amﬂm¢bhature 114 and 13C NWVR spectra were
dtgrgn @lai(b’edg ufdy l%?éukl%%an% %QIDF%%QECIW%ﬁQQrOOEhIA@rﬂ)r@ﬁ‘lo
spectroneters operatin and
iodé on bdxhl rmme«spmotomwedhy@ctlusfmgs TMS or the residual

I f
R S e S R

chen1ca| shifts are in ppmon the delta-scale, and t he
fine splitting of the signals as appearing in the
recordings (s: singlet, br s: broad singlet, d:
doublet, t: triplet, q: quartet, m nultiplet).

Anal ytical in-line liquid chromatography separations
foll owed by mass spectra detections, were recorded on
a Waters LCMS consisting of an Alliance 2795 (LC) and
a ZQ 20 S|ngle quadrapole mass spectroneter The mass

. . .
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25formc acid (aq.). Purification of products

was done using Silicycle SilicaFlash Catridges (cat #
WO-2009/R¥840030B) on an | SCO aut onat ed fl ash chr one€DEE2NHIG50682

system or by flash chromatography in silica-filled

gl ass col ums. M cr oyave heati ng was perforned

in an Enrys Optim zer Single-node mcrowave 30 cavity

produci ng continuous irradiation at 2450 MHz (Personal

CheThestcmy“phBUndgplp@alllaaCCledé palt” mueangveitheraracidin additiosypalt or a

o SR CEE R SRl RS,

X SQriphakhasutidal 9 andc.bmbh acﬂcaaddem 5210596y non-O5i¥wRa0ker
0.9 m ~hold O s 5
inotgant QIR O R PR B o A0y e dpogeonc
acmfé tat 20aPaBhBI0 ki lfs th@udeydRic Blorivy htyhroﬁrolx% fsorfmcparaqdhdbpanﬂc acid
= 2% water in acetonltr| le with 0,05% for

and@md metglapltosigh apspdim moaehySteen O@ﬂpbﬁ%’ha%?q{n %fﬁt‘ss dleé‘Jeogen
sulf? ?ﬁustréﬂ%r A 0! it YornOsmtatib OWs idoldieThd Mbibo-, di- and

A)A to 90% B over 3 mnutes hold 1 mnute
mcmm;yld@mdst Blugsaiva obsush agidpiraufore il agscdic.1sligoligt lactic,

t. | -
RN e ST S
hy dieHyeraldic) bmw) hydrbxylbeﬂmi bhﬁlyDE%cf cnmingc,selicylic| B/~ 10

DAD 210-400 nm nts,, net,hods
PhenBFHtR t1oi 2 T0BGRGsY e 450 SR SR ACiisqU ?ﬁa&FS‘*‘lf"mC
acid hddUBHY Bb1yRhaARMIf&Ii€ 2101 Wh@rcbfﬂc&ﬁﬂl&i}t fet€iblc &ﬁoﬂd ot di-avf salts

the i nventiion. Those of skill in the art

candngpfer@mdamé sychaeltoraperist insttherdpdwted salvatsd ﬁba@stﬁﬁ‘%“%e
anhgﬁl%qs {‘ogmmfxlfg thehﬁ t Qc‘i"(ﬂé SABMSsafd oBthdYe %Mﬁp&hﬁs arc more soluble in
epar at | ons 15 Synt hetic processes:
watScrelmrigus hyIdLmﬂlrlatoe@na: sobyents sachgenerally demppsatsihighst mglting
6- substi t.ut ed br o
poifs gt O &R oS FBEEERY bz AR infletic, for
cxaVMpRYif ke iddioh &8 @Reiounds of Eanhﬂajrfoslalanaoxglon@on feesubsequent

foll CuCN d 20
CO“P‘%POS \AC@) phqg@qeut?loﬁy ?ﬁc?cl?@%e&ctﬂl%ﬁg‘}l’”ioe %Hlt:l (c;JIn Mel and

K2CR1vatt Gudahs a NS oARE of FiHeR) 1%r t}ﬁrﬁhﬁfrﬁf&eutﬁ:ally acceptable salt of
4-brono-aniline may be di azotized under Sandne

a corappinil OAF oA Whﬁﬁ%m nadgenlsnate Bytablg sQR¥FY |aE?rfﬂ‘f<6g‘%fht8d na
cryg;hltlﬁt!tliag M%ﬁlﬂﬁ) SRy Sbéﬁmléquca‘ﬂg] Wh16QAPR G the W8 BdmihR&red as

en be h to an ami de by basic
thelsyldatel ;zsarsplesTcrfesuafrhl@@lwaw amw@haﬂ@b wayed pod (e dife.WMhgn water is the
sosul vi de a benzoic acid, which
SOlWé'S/ X mglgﬁl\ggirjst %n?%{ogasrt%e%yﬁ{/ "ester 25 under standard
contlie tbﬂxlﬂ Ssteré'di’l sonives\Zy b igeneinad tenyl fogaflbiuq)mq:rayf the individual molecules

TR b .
(en%hﬁﬁe‘rsi) géeﬁﬁel‘}rck(h@ﬁﬁﬁnsg ﬁéhﬁfmﬁﬂﬁsb)ﬁershﬁf RBMpourals wdthmmiré yHan one

ester. heme 1. WD 2009/ 1484 3P / SE2009/.050682
chlraéyergle theyt arg 19t BYiFFIIMAZRS @ one anothe diastereomers).

I R? ~ e TR R L Hf%ﬁ!@s% Gl &Gt symRitbund, cBShkiRke thayaud&ion of
cyc ized to an i soi ndol one with an ‘am ne, or a chiral

theapinplomis oitberehiarteNPUBNSE HFrNangnt dass, ety PreYppt or slow the appearance

of &h&&%ﬁ%&@ﬁé@?@ Bl QdiBiondS shown in Schenme 2.

The term “therapeutically effective amount” means an amount of the compound that

is effective in treating the named disorder or condition.
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5Schenme 2: A compound of Fornmula I (or

Formula Il) nmay be prepared from an isoi ndol one by a
W@ 2000248405 reacti ons steps as shown in Schene BCT/8K2009/050682

follows: (h) Pd(BnCN)2C12, Cu(QAc)2, PPh3 in

dii sopropyl am ne under gent4e heating for 2 hrs; (i)

KOH, EtOH H20, | 10 H at RT; (j) ethyl

2- chl or o- 2- (hydr oxyi m no) acet ate, KHCO3, EA/H20, 16 Hr

at 'Fer temd ThRymacaeiqally aEptablo carier” peany a hen-toris|spiRgdiggprsant,
exc I}%lt aﬁ@j\:rantl}lw eFRRAN thl isThfke@tvith 4R a@tlvﬂngﬁ:ﬁle}ﬁ in®rder to

Isoln o one may be reacted under Sonagashira

permgril ﬁorroatwnwftamhm@tﬂé@ltceﬂlpa%mryIl enedosgepioonserablsrpiof

adntu?%trﬁﬁc et k éqt ng r@%a)?n)})lé 811 sllél%@ %rg¥ il Wﬁﬁzfrlnggsﬁfglr:%? acccr?tablc

oil tyﬁmm)mdeé f@q:ta&mtereﬁladmirhgtnauhtydr ol yS| s of the ester to
15the acid an Sl i sobut or of Of 1.1 ,
N BB R Al BB OB P o CaAPRECor et 6 ach
of tHERSHRIEd BmBSHMERS isATh@Biplafidite be aﬂithmhe/scopmofam; thecrtion.
be generated via an isoxazole ester directly by step

( m Thsyopiieslbtacve fmnotihe eampnand pithe Mventiqningt hepepared, for

o LSTR t pm.  te my

actilex staging niaterials or by asymmetrlc synthesis.
5- (;/-¢hl I | - 1-.0X0- -
(IZ }yl_clrglgc? ﬁ dlgﬂ%% %’ ?ﬁ/o% PP ¢ftd £1¥ h)at Jengfﬁ%oﬁrpguxfys |3Y fhe

pregﬂﬂt v ehitizh okl elx&omaazml\afea foachmphnhydieatcd, as well aghan unsolvated
sol ution of

o, §inghes DS dsTsaod e RSN By Sucomparsert hash peced
formis obthe b&rﬁé&éei 8t RorfnBfal X ¥bdifa 129. 59 g, 78.94 nmol) in

et hanol g\twastreated wth a 33% sol uti on of

et h‘é(rtbinlthc stopeetihe mvenioneesalsmgalts althgcanpappfly of Feraula Ior
F ox;nél?aulllt brgxge{%xlhgp Zi[rgl[ §%ﬂca]t$/ a%@é\ﬂ%)k%lt g?@ﬁ%ﬂdﬁ gﬁ?{cﬁgg
inverion tagi Obtcan&ﬂl wsag smtlarchpmmewww@kknmmenﬂw@@t O . The

ti
o B T R PR SRS Bb R AT g
mayv}ae cdhrEltdd teﬁ ﬂhyrnfda&&hal@h&%nqﬂﬂﬂgm?gﬂyol?ate ﬁleteo@?u?eas_ a
eluting with a ent o % e cetate i.n
by Qe e T SRR B OGPl (5 BTG AP S: BEO RS

me{hﬁ&lsﬁ‘lbﬁ&aw&%Iueﬁ‘@ﬁlph&%’ﬂe subjected to an 15additi onal
purification step by crystallization in ethanol. The

5-(7-chloro-2-((S)-1-

W% n-5-y1)-N, Ndinethylis
P oxazﬁ%- -car@%ﬁ%&nﬂ%g)&% ,S93 30 nmol ) was taken
u p Cmpcmndsaaucnum@ ty PBB@JIM_H]@Y g@‘terﬁélmdile peaveroddy ieccypidetic

80, C [ 1 |
pmg?fﬁ"(it‘\l‘bs.f{% délcré:ﬁni C’Il‘( C chélc? ?igﬂ'aﬁg:ﬂfz\% ?tg]'lll,lg 91 %ﬁgr Is %-I%ﬁcg sgl%séltucnts

mad hrtﬂuenc\é&éﬁwhdm&ﬂcﬁﬁ @ﬁbﬁ&&@%ﬂoﬂﬁﬂﬁﬁﬁnay mﬂuencwﬁmrmddltlons
back up to 70-80 C and filtered through a paper filter

unqepySICHAR BEqgess *Fﬁ@mfzﬁl‘“ﬁ ate was heated again to 70-80 C

t O AGHINtResd gehRauiRelinksl SocRN dadctibueibréin cal msyd qu:ﬁbparc
to roomtenperature (the final volunme of so{‘vent

cxemdaryEgmponndeef tBisdryengoro e grbcatad gtherwisg.d g yagiaples e
dcs‘éfﬂ%éd%clwn%q Yhd Plfogés'g@sqlavé- he sgﬁlé(aé'ffn@adﬂ@% o8y T%den' r Pormulae I and

igerator for an additional 5hours. é@tysta S
11 haerire Alsofaareeidinge of feubhtin éwerWélmaElorw%l ig gaferrestip anpl! be

un(ﬁ:ps%o%rt(i) ggcoﬁﬂ;%%rcompounds of Formula II.
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hi gh vacuum at room tenperature to afford white, small
needl e-1i ke crystals (27.21 g, 78%. M 143.5 C 111
WORMRI[AS3W MHz, DVSO d6) 6 ppm 0.21 - 0.32 (m BCHPEDIBE0682

- 050 (m 2 H 0.53- 0.67(m 1H 1.16 (dd, 1 H)

1.30 (d, 3 H 3.06 (s, 311) 3.14 (s, 3 H 3.59 (dd,

11-1) 4.62 (s, 2 H 7.50 (s‘,91 H 8.06 (s, 1 H 8.11

(s, 1H. MSESI, mz - 374 (MtH). HPLC 10 Met hod B:

0. 7A pedson ofl axdiganyssklillain ¢hecorthaunitisipprerigtepthas pthee comappunds in

faoll. : Et hyl e " .
st B 1 ey OB SRRy 1B s s e
proc&@sasldiscpeedizpdif- 3- car boxyl at e.

7-chl 2- 1) -5-et
LSt bk SHEL88)BDAREH L b AL
sevE PSRRI &RY SaR@iRertibh0 THe §mthelid Shéme ARDLh: sy@h&ic procedures

di ssolved in a solution consisti nq of 1200 nmi of et hyl
prozided for Examplesiband? pregrovigeddy wayof tliisgation and prgojiade Sonstrued

¥
as 13"398@@%}‘%5 ?‘n I?,@[ g?ﬁ zfrtﬂ(y &% 51@@?%@%& (Rt €orthf&unds Sther than
tho§chijl astasei nmyrhm)raa;blbfat@awdby aottﬂieﬁemndmgmﬂ to ¢higse descibasl as

a solution in 160 nL of ethyl acetate via syringe punp

at a rate of 5 ml/H. Followi ng the addition of the
GENERAL METHODS 2 20( hydr oxyi mi no) acet ate, the reaction

was_al |l owed to continue stirri .00

F ortaing Bicr 3 CommHiganss e et FOSER P EY Ry
vas el R NAR bftcRa $ERAERN@dkithednEruked B0, d3rQMcﬁ‘ﬂ)PX4OO or
magnesi um sul fate, filtered and concentrafed und

Variadtd8 dpestresisierscopeTrbiag Asi08r 4081 and 80 N for i NBYR qsa%?HVClys
o L BERA Ol L5 P D i v
unlésstotlfemmrmdmaddaﬁsll eep\nmd chesdal shiffsiaze 05 omtbe ﬂwa -scalg, and the

fings I@gmgd) % ghﬁgllzsfs gb)pearl .tﬁ)‘%ei(ﬂdl(lﬁ% (515111‘?%1.&1[;:].8 b%)&{i_%lggl'_t), d:
doubled #: triplet,3: alual'ﬁct&;Sﬁhl(qda). 1 H 4.43 - 4.65 (m 4 H)

7 0% (lythpl]_-iel- k}lgzli[qgigi%%ro S ’t%%aq%ﬁcp%ti%%sl foll{)gv{:cf by m%s;?SSSpectra
det@cn%l?é Qe rRedrlic onls WMEORCABLESSNE of Bn AlIRYEY2 195 QLOPMIdIa ZQ
n-1- 0 ne.

single ahadomleznqs@ specrrompier oPIcdpse SRAYPNEISE Va5 QUUIPPRETHY PR |
cledttosFaDIMotcE 8hagh s disRRE aiio { #9208 i6n mbaS: Tl 1BHRrdy

voltage wat €hperaad menasiepebhemﬂaamm qumnmi fromrme/2188- 786 elieadscan time

lutiqn o 0 Si 0N
ot S5 BF e R VSRR 0ty SRl e
gradifk &S 58b tooMseel dcatoptileiim UEmdM ammongnf areta@0aq), outneE05to 0.1%
room t e erature. The volatiles were renoved under
formeAGiH@d-hr essure and WO 2009/ 148403PCT/ SE2009/ 050682
- 114urrﬁchm1 SpRetiets vl rdbﬁd @ﬂlgt&lhéyc@ml@lma@m@ggaqha HCALH-

ilica gel eluting with gr adi ent of Oto 40%

Rl%@Bé@@aﬁ PO suippated fpsh O:Bf(F‘&t‘tgé%Phb’ [SesterB<qr g dlaph %ﬂ%‘l‘wgraphy
lid (20.75 g, 69.7%. 111 NI\/R(BOO
a%lkg%?ag E%&B%S:’)nO 34 - 0.50 (m 3 H 0.58 - 0.69 (m
1 I—Mlc@o\gafe-hcdtu@%w(smerfghrm@i i ag Bmfy, OrginpiyerPimege- (‘r@de r_plq;gwave

cavgty Pgod{l hyonti%oggﬁ%%tmn%% 3@%@ Iz/l%%_ '{Q’%rZoréEEé:éms&% A%, Bp]'i_’s%la

SwldeB® m n. ;. | ethyl)-5- (2-( o
c)7-¢C -((S)-1-cycl opropyl et hy 5-(2-(trimethyls
LQ‘%I'}'V ﬁfﬂ %‘fﬁgé%l ndol i n- 1- one.
5-brono-7-chl oro-2-((S)-1-cycl opropyl et hypi soi ndolin-1
-one (5.0 g, 15.89 mml) was placed in a 3-neck fl ask,
fitted with an internal thernocouple and dissolved in
150 nmL of degassed diisopropyl amne. To this solution
was added copper (I1) acetate (0.14 g, 0.79 10muol),
tri phenyl phosphi ne (0.417 g, 1.59 mmol) and
bi s(benzonitrile)dichloropalladium(ll) (0.30 g, 0.79
nnDI) Flnally, ethynyltrlnethyIS|Iane (4 84 nL, 34. 96

o o o o - ~ o~ AL +

™
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250N-0 Ethyl 5 -(7-ch | oro-2-((S)-1-cyc
| opropyl ethyl)-1-oxoi so indolin-5-yl)i s oxazole-3 -

W@ 200b0s84hat e (4. 00 g, 10.67 nmol) was pl aced i PEDSER0ZDEE0682
mL pressure vessel followed by the addition of ethano
(20 m.) and a 33% sol ution qB et hanol i ¢ net hyl am ne
(57.2 nL, 320.16 mml). The 'sol uti on was war ned to and
held at 55 C for 10 minutes and then cooled to

Megtpio) 1480 PHRisEAQIW CHUESBEH-GIS, 1. 7Tngd 1#%%’89%%9}?’@ Flow:
1.0 Ll% Cl@hLG3he 9f59fm995w@sov&epb beghaes RYd b Inslh@tteg RAfhpafddn to

rle ‘overnight 1n C vacuum oven. Resi du
95% tAharo0. | wasute écr’dweng g ﬂmatdﬂelcmsgw@@léd Vﬂﬁ&iﬁ(t‘tz%9cet0nltrlle in

th I 0 .
BT PSRHLT LR TePal PaTit o
DADer0c®I npt.essure to afford the title conpound (3. 46

212.3.C. || 300 %
Methoé§ &6gp WﬂmgAgll%t Zﬁrbéﬁ '§B3685 % r%:\{'_trh ﬁg@%m%l(gvp gl] I(l%?mln:
Gra%hclﬁQ ‘ﬂS’%”Q b 90%3B Bl)erg n%ﬁut@ﬂhol@ 1 |Yﬁ1mﬁc Bfnp dosvrB0 96 A];Vd:ﬂ)l

- 57 (m 2 H) 6.76 7.00 (s,
mlr@g: angl hp|)d Wmmte(t"gllowxmgua stag@r;i‘ib@ar gmdg:nt,- Where WE&’ acp_'pﬁlélle in
wa NF\&/E@ 815 fofmit il Ad B = 29 6 waTé}(?n GQIRAHRASit0d 05X aomi€ 8cid UV-
&o Il ustrate&'ln Ta were synthesized in

DAﬁuUOPHMWnnh the processes descrlbed herein by the use

of table nt e at.es
Ps&xp.lgleg (Ialgtg'l ) aélyC %dﬁt#%ns%&p?%da ]ile):igi_nl are )Prmﬁd%d by way of
1llustﬂit12ﬁ dﬁd)arl Hol tSQJIc lddmsimﬁd yll]mitihg te ameheer3-Tesdoabekill in the art will
acl am d

app,gr@le{tezthet( @yer 1ns@ymegt}§ Iag?,wthgilwqu be]Sﬁ% fWike th%wgasErcglcats or
“m*Q59W%§§ ﬁgmgggéngaiyl} i soxazol e- 3-carboxylic acid
am de Exanpl e
55-(2-1sopropyl-7-nethyl-1-oxo-2, 3-di hydro-1H i soi ndol
Sy@%ﬁr@c@s@%‘s@wl c-3- 15carboxylic acid di nmethyl ani de.

65- $ceint S)ilustr@ps b opraspyhtivetshinthysisofimet wpatitated g droma-2di h
bro\ﬁg)h%%yllmkr%lgﬁ:o gn?r%]q_l}g_c%rl %réﬁ'l%gég‘l%pclia?ry%izgi@aﬁ)E%é@u&s%rsa\%e‘?ein the

respc{cﬁvﬁ&h@foﬁ-sﬂ:pg t@pprise @yﬁillows:dpyNahléﬁ)hyh.)HClt (b) NaCN, CuCN and
0X0- 2,3 ro . SOI, -B- -

G oyt e BN oo M SR BS and (PRCO:):
Brlgl%4 %‘K@)}m@ “afM ik G g%@)ﬂia"z&‘iﬂ&ﬁ hihdef SaRinkdyer thad¥ol cdndtislishiptlowed

ro- H i1 soi ndol- 1} -i soxazol e- 3-carboxylic acid

by mmeqsmmafhed)emle@smgﬁp@um cyanide and copper cyamde. The nitrilc may then
be @Z&@%e‘&gé? dli]uln;@ %&%ﬁé’lk hgdrgﬁlslé gll’lﬁ{j %Hgb%ﬁﬁcg&n M}Qﬁﬂ&ﬂe}i With
n1tr])§bsﬁl-p(u7r1cG¢Dhcb1toqm2v1d€sa)mn@ply lacid, wixioh mag belpenyeitesl to a methyl ester

unc%né §tﬁv§r(§;§8}1 mtoﬁél ]’ihe begﬁaﬁ%e%h% gro%gx%#%%)fﬁ@ffﬁroﬁﬁﬁﬂcd with

N-lﬁéﬁoé\ﬁetihyﬂndduﬁmg)bém@ﬁ))erzmlg 3s & rddfdaliortmiot toveieliyd desirdeg-)
-2, 3-di h 1Hi soi Xaz Ie-3-carboxy|ic
subi i ARG PP RS B A S G
Sd%mka ((S)-1-Cycl opropyl -ethyl)-7-nmet hyl-1-oxo-2, 3-di hy
dro- i1Hi soi ndol-5- ylI-isoxazol e-3-carboxylic acid
i sopropyl - met hyl - am de. 30Exanpl e 13
5-[2-((S)-1-Cycl opropyl -ethyl)-7-met hyl-1-oxo-2, 3-di hy
dro- 1H i soi ndol-5- yl11-isoxazol e-3-carboxylic acid
(2- hydr oxy-et hyl)-net hyl -am de. Exanple 14
5-(7-Chl oro-2-isopropyl-1-oxo- 2, 3-di hydro-1 H i soi ndol -
5-y1)-isoxazol e- 3-
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carboxylic acid cycl opentyl amde. WO
2009/ 148403PCT/ SE2009/ 050682 - 16 - Exanple 15

W@ 20001148403 2- i sopr opyl - 5[ 3- (nor phol i ne- 4- car bongd)/SE20%E50682
zol -5-y1] -2, 3- di hydro-isoindol -1-one. Exanple 16
2-((S)-1- Cyclopropyl et hyl) - a_nethyl 543- (pi perazi ne-1
- carbonyl) -i soxazol 5-yl1] - 2, 3 di hydro-isoi ndol - 1-one.

5Exanmpl e 17
5 [R—‘Chl oro 1- ox0- 24( S) - 2, 2, 2-tri fRuopo- 1- met hyl - et Ryl O
CN
ol 5- §?qtf),-| sd ol e- 3-@5; bdﬁzd (d) O
am de. CANE 18 Br
5- [7 Chloro 2- ((S) 1 cyclopropyl et hyl ) - 1- oxo- 2, 3-di hy
dro- 1Hi soi ndol- 5- o | soxazol e- 3- cgr bgxylic aC|d
i sopropyl - nethyl anple 19
5-[7-Chl oro ,((S yd o - et - 00xo-2,3-dihy
dr o- lFFISOIndOl- 10|soxazol xylic acid

(2- hydroxy et h") ne thy -ani de. ERample 20
7- Cl o stzturﬁgl Dbiroro-2. meth Irbenzoic acjd mgt lest ay be cyclized
- cyclopropy IPS) éﬁ%’m? hor T Ne24C TS Bonyl 2 S6x8%

to @ iSeiyddlerz, vﬁtldarhyﬂihé;-olr g ohird Ghnde-lbmwlﬁx aspornd Is desired, (g)

b phollne 4-car bonyl)-i soxazol -5-y1]-2
CH*?%)%’ 5556:* Athbrisy hoWR IR PEIMG 1 ) - 2, 3- di hydr o-i soi n
&ﬁgﬁeﬂ.one 15Tab|e 1: Exanpl e No. Structure MN M+H

RT (HPLQ) 1 -----N ----- . IV-CD

,fi e

A compound of Formula I (or Formula II) may be prepared from an isoindolone by a
series of reactions steps as shown in Scheme 3, as follows: (h) Pd(BnCN),Cl,, TMS-=,
Cu(OAc),, PPh; in diisopropyl amine under gentle heating for 2 hrs; (i) KOH, EtOH/H,0, 1
Hr at RT; (j) ethyl 2-chloro-2-(hydroxyimino)acetate, KHCO;, EA/H,0, 16 Hr at RT and (k)
NaOH, MeOH/H,0, 1 Hr at RT, followed by (I) IBCF, NMM, R*R*NH in THF at -20 °C.
Briefly, a 4-bromo-isoindolone may be recacted under Sonagashira conditions with a protected
acetylene. Deprotection of the acetylenc with base, followed by reaction with ethyl 2-chloro-
2-(hydroxyimino)acetate will generate an isoxazole ester. Finally, hydrolysis of the cster to
the acid and amidation using isobutylchloroformate, N-methyl morpholine and an appropriate
amine, will generatc a desired amide. Alternatively, an amide can be generated via an
isoxazole ester directly by step (m) by reaction with an amine, R’R*NH in cthanol, and
heating.

Scheme 3:
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Examples:
Example 1: 5-(7-chloro-2-((S)-1-cyclopropylethyl)- 1-0x0-2,3-dihydro- 1 H-isoindolin-5-yl)-

5  N,N-dimethylisoxazole-3-carboxamide.

cl o
/
HN%(Y@;(N@
=
0 }\,.-o

A solution of ethyl 5-(7-chloro-2-((S)-1-cyclopropylethyl)-1-oxoisoindolin-5-

yl)isoxazole-3-carboxylate (29.59 g, 78.94 mmol) in ethanol (500 mL) was treated with a
33% solution of ethanolic dimethylamine (352 mL, 1973.6 mmol). The resulting light-green

10 solution was gently warmed for approximately 3 hours, with sufficient heating to maintain a
clear solution (approximately 50 °C). The reaction was cooled to room temperature and the
volatiles removed under reduced pressure. The material was purified by flash
chromatography on silica gel eluting with a gradient of 0 to 50% cthyl acetate in methylene
chloride to afford the desired compound. The isolated product was then subjccted to an

15  additional purification step by crystallization in ethanol. The 5-(7-chloro-2-((S)-1-
cyclopropylethyl)-1-oxoisoindolin-5-yl)-N,N-dimethylisoxazolc-3-carboxamide (34.88 g,
93.30 mmol) was taken up in approximately 350 mL of ethanol and warmed to 70-80 °C until

all of the product dissolved. The solution was quickly filtered through a medium glass frit,
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warmed back up to 70-80 °C and filtered through a paper filter (Whatman #1). The filtratc
was heated again to 70-80 °C to assure a clear solution and allowed to slowly cool to room
temperature (the final volume of solvent was 450 mL). After sitting overnight, fine crystals
of the title product formed. The mixture was cooled in a refrigerator for an additional 2
hours. The crystals were isolated by filtration, washed with cold ethanol and dried under
high vacuum at room temperature to afford white, small needle-like crystals (27.21 g, 78%).
Mp 143.5 °C. 'H NMR (300 MHz, DMSO-ds) § ppm 0.21 - 0.32 (m, 1 H) 0.35 - 0.50 (m, 2
H)0.53 - 0.67 (m, 1 H) 1.16 (dd, 1 H) 1.30 (d, 3 H) 3.06 (s, 3 H) 3.14 (s, 3 H) 3.59 (dd, 1 H)
4.62 (s, 2 H) 7.50 (s, 1 H) 8.06 (s, 1 H) 8.11 (s, 1 H). MS ESI, m/z = 374 (M+H). HPLC
Method B: 0.70 min.
Intermediate compounds were prepared as follows:
a) Ethyl 5-(7-chloro-2-((S)-1-cyclopropylethyl)-1-oxoisoindolin-5-yl)isoxazole-3-
carboxylate.

7-chloro-2-((S)-1-cyclopropylethyl)-5-ethynylisoindolin-1-one (28.66 g, 110.35
mmol) and potassium hydrogen carbonate (110.0 g, 1103.45 mmol) were dissolved in a
solution consisting of 1200 mL of cthyl acetate and 400 mL of water. To this solution was
added cthyl 2-chloro-2-(hydroxyimino)acetate (66.9 g, 441.38 mmol). The ethyl 2-chloro-2-
(hydroxyimino)acetate was added at room temperature as a solution in 160 mL of ethyl
acetate via syringc pump at a rate of 5 mL/Hr. Following the addition of the ethyl 2-chloro-2
(hydroxyimino)acetatc, the reaction was allowed to continue stirring at room tempcerature for
an additional 12 hours. The ethyl acetatc layer was extracted in a separatory funnel, dried
over magnesium sulfate, filtered and concentrated under reduced pressure. The material was
purificd by flash chromatography on silica gel eluting with a gradient of 0 to 25% ethyl
acetate in hexane to afford the title compound as a white solid (17.05 g, 41.2%). 'HNMR
(300 MHz, CDCl3) 8 ppm 0.36 - 0.53 (m, 3 H) 0.63 - 0.73 (m, 1 H) 0.98 - 1.12 (m, 1 H) 1.38
(d, 3 H) 1.47 (t, 3 H) 3.80 (dq, 1 H) 4.43 - 4.65 (m, 4 H) 7.05 (s, 1 H) 7.83 (s, 2 H). MS ESI,
m/z =375 (M+H). HPLC Method B: 0.82 min
b) 7-chloro-2-((8)-1-cyclopropylethyl)-5-cthynylisoindolin-1-one.

7-chloro-2-((S)-1-cyclopropylethyl)-5-(2-(trimethylsilyl)ethynyl)isoindolin-1-one
(40.88 g, 123.17 mmol) was dissolved in 250 mL of cthanol and stirred at room temperature.
To the reaction mixture was added a solution of potassium hydroxide (0.10 g, 1.85 mmol) in
20 mL of water. The reaction immecdiately turned black and was allowed to continue stirring

for 90 minutes at room temperature. The volatiles were removed under reduced pressure and
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the product purified by flash chromatography on silica gel eluting with a gradient of 0 to 40%
ethyl acctate in hexane. This afforded the desired product as a light tan solid (20.75 g,
69.7%). 'H NMR (300 MHz, CDCl3) 8 ppm 0.34 - 0.50 (m, 3 H) 0.58 - 0.69 (m, 1 H) 0.93 -
1.07 (m, 1 H) 1.34 (d, 3 H) 3.22 (s, 1 H) 3.76 (dq, | H) 4.31 - 4.54 (m, 2 H) 7.45 (s, 1 H) 7.51
(s, | H). MS ESI m/z =260 (M+H). HPLC Method B: 0.80 min.
) 7-chloro-2-((S)-1-cyclopropylethyl)-5-(2-(trimethylsilyl)cthynyl)isoindolin-1-onc.
5-bromo-7-chloro-2-((S)-1-cyclopropylethyl)isoindolin-1-one (5.0 g, 15.89 mmol)
was placed in a 3-neck flask, fitted with an internal thermocouple and dissolved in 150 mL of
degassed diisopropyl aminc. To this solution was added copper (11) acetate (0.14 g, 0.79
mmol), triphenylphosphine (0.417 g, 1.59 mmol) and bis(benzonitrile)dichloropalladium (II)
(0.30 g, 0.79 mmol). Finally, ethynyltrimethylsilane (4.84 mL, 34.96 mmol) was added
dropwise over a 20-min period. After the addition of the silane was complete, the reaction
mixture was heated to and held at 65 °C until starting material was consumed (as monitored
by LC/MS). The reaction was allowed to cool to room temperaturc and the volatiles were
removed under reduced pressure. The matcrial was then filtered through a glass frit and the
remaining solids in the frit were rinsed with diethyl ether. The volatilcs were again removed
under reduced pressure and the concentrated residue was purificd by flash chromatography
on silica gel eluting with 0 to 40% ethyl acetate in hexane. This afforded the title compound
as a tan solid (4.90 g, 93%),). "H NMR (300 MHz, CDCls) & ppm 0.18 - 0.22 (m, 9 H) 0.29 -
0.43 (m, 3 H) 0.53 - 0.62 (m, 1 H) 0.88 - 1.01 (m, 1 H) 1.27 (d, 3 H) 3.69 (dq, | H) 4.33 (q, 2
H) 7.35 (d, 1 H) 7.42 (s, 1 H). MS ESI, m/z = 332 (M+H). HPLC Method A: 1.05 min.

Example 2: 5-(7-chloro-2-((S)-1-cyclopropylethyl)-1-oxo-2,3-dihydro- 1 H-isoindolin-5-yl)-
N-mcthylisoxazole-3-carboxamide.
Ci 0O

/
N N
i,

\
o’ N-O

Ethyl 5-(7-chloro-2-((S)-1-cyclopropylethyl)- 1-oxoisoindolin-5-yl)isoxazole-3-
carboxylatc (4.00 g, 10.67 mmol) was placed into a 200 mL pressure vessel followed by the
addition of ethanol (20 mL) and a 33% solution of ethanolic methylamine (57.2 mL, 320.16

mmol). The solution was warmed to and held at 55 °C for 10 minutes and then cooled to
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room temperaturc. A precipitate formed, was collected by filtration and dried overnight in a
40 °C vacuum oven. Residual ethanol was removed from the isolated product by dissolving
the solids in a minimal amount of methylene chloride followed by removal of the volatiles
under reduced pressurc to afford the title compound (3.46 g, 90%), Mp 212.3 °C. 'H NMR
(300 MHz, CDCl3) 6 ppm 0.28 - 0.46 (m, 3 H) 0.54 - 0.64 (m, 1 H) 0.90 - 1.02 (m, 1 H) 1.30
(d,3 H)2.98 (d,3 H) 3.64 - 3.80 (m, 1 H) 4.35-4.57 (m, 2 H) 6.76 (d, 1 H) 7.00 (s, 1 H)
7.69 (s, 1 H) 7.75 (s, 1 H). MS APCI, m/z =360 (M+H). HPLC Method B: 2.19 min.

The compounds of Examples 3 to 21 illustrated in Tablc 1 were synthesized in accord
with the processes described herein by the use of suitable intermediates.
Example 3 5-[7-Chloro-2-((S)-1-cyclopropyl-ethyl)-1-0x0-2,3-dihydro-1 H-isoindol-5-yl}-
isoxazole-3-carboxylic acid amide.
Example 4 5-[2-((S)-1-Cyclopropyl-ethyl)-7-methyl-1-0xo0-2,3-dihydro-1H-isoindol-5-
yl]-isoxazole-3-carboxylic acid amide
Example 5 5-(2-Isopropyl-7-methyl-1-ox0-2,3-dihydro-1 H-isoindol-5-yl)-isoxazolc-3-
carboxylic acid dimethylamide.
Example 6  5-[2-((S)-1-Cyclopropyl-ethyl)-7-methyl-1-0x0-2,3-dihydro-1 H-isoindol-5-
yl]-isoxazole-3-carboxylic acid mcthylamide.
Example 7 5-[7-Chloro-2-((S)-1-cyclopropyl-ethyl)-1-0x0-2,3-dihydro-1 H-isoindol-5-yl]-
isoxazole-3-carboxylic acid amide.
Example 8  5-[2-((S)-1-Cyclopropyl-ethyl)-7-methyl-1-0x0-2,3-dihydro-1 H-isoindol-5-
yl}-isoxazole-3-carboxylic acid dimethylamide.
Examplc 9  7-Chloro-2-isopropyl-5-[3-(pyrrolidine-1-carbonyl)-isoxazol-5-y1]-2,3-
dihydro-isoindol-1-one.
Example 10 5-(7-Chloro-2-isopropyl-1-0x0-2,3-dihydro-1 H-isoindol-5-yl)-isoxazole-3-
carboxylic acid (2-hydroxy-ethyl)-methyl-amide.
Example 11 5-[7-Methyl-1-0x0-2-((S)-2,2,2-trifluoro-1-methyl-ethyl)-2,3-dihydro- 1 H-
isoindol-5-yl]-isoxazole-3-carboxylic acid dimethylamide.
Examplc 12 5-[2-((S)-1-Cyclopropyl-ethyl)-7-methyl-1-0x0-2,3-dihydro-1H-isoindol-5-
yl]-isoxazole-3-carboxylic acid isopropyl-methyl-amide.
Example 13 5-[2-((S)-1-Cyclopropyl-cthyl)-7-methyl- 1 -0x0-2,3-dihydro- 1 H-isoindol-5-
yl]-isoxazole-3-carboxylic acid (2-hydroxy-ethyl)-methyl-amidc.
Example 14  5-(7-Chloro-2-isopropyl-1-oxo-2,3-dihydro- 1 H-isoindol-5-y1)-isoxazole-3-

carboxylic acid cyclopentylamide.
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Example 15 7-Chloro-2-isopropyl-5-{3-(morpholine-4-carbonyl)-isoxazol-3-yl}-2,3-
dihydro-isoindol-1-one.

Example 16  2-((S)-1-Cyclopropyl-ethyl)-7-methyl-5-3-(piperazine-1-carbonyl)-isoxazol-
5-yl]-2,3-dihydro-isoindol-1-one.

Example 17  5-[7-Chloro-1-0x0-2-((S)-2,2,2-trifluoro-1-methyl-ethyl)-2,3-dihydro-1H-
isoindol-5-yl]-isoxazole-3-carboxylic acid dimethylamide.

Example 18  5-[7-Chloro-2-((S)-1-cyclopropyl-ethyl)-1-0x0-2,3-dihydro-1H-isoindol-5-yl]-
isoxazole-3-carboxylic acid isopropyl-methyl-amide.

Example 19 5-[7-Chloro-2-((S)-1-cyclopropyl-ethyl)-1-oxo0-2,3-dihydro-1H-isoindol-5-yl]-
isoxazole-3-carboxylic acid (2-hydroxy-ethyl)-methyl-amide.

Example 20 7-Chloro-2-((S)-[-cyclopropyl-ethyl)-5-[3-(morpholine-4-carbonyl)-isoxazol-

5-yl]-2,3-dihydro-isoindol-1-one

Example 21  7-Chloro-5-[3-(morpholine-4-carbonyl)-isoxazol-5-yl]-2-((S)-2,2,2-trifluoro-
1-methyl-ethyl)-2,3-dihydro-isoindol-1-one.
Table 1:
Example Structurc MW | M+H RT
No. ~_(HPLC)
1 Cl 0 373.8 | 3742 0.70
2 359.8 | 360.1 2.19
3 Cl 0 319.7 | 320.0 1.91
N‘<
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-3 §>
19 /L(\/@:f 403.9 | 384.2 2.05
\- §>
20 %{Y@ 4159 | 416.1 2.31
\-6 §>
21 m 443.8 | 444.0 2.36
N—-O

MW is calculated molecular weight

M+H is mass as measured

RT is retention time in HPLC in minutes. Mcthod A was used for Example 1 and
Method B for Examples 2 through 21 inclusive.

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 cxcipient. The
pharmaccutically acceptable carriers can be either solid or liquid. Solid form preparations
include, but are not limited to, powders, tablets, dispersible granules, capsules, cachets, and
suppositorics.

A solid carrier can be onc 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
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carricr 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 cxample, stirring. The molten homogencous mixture is then poured into convenient
sized moulds and allowed to cool and solidify.

Suitable carricrs include, but arc not limited to, magnesium carbonate, magnesium
stearate, talc, lactose, sugar, pectin, dextrin, starch, tragacanth, mcthyl cellulose, sodium
carboxymethyl cellulose, low-melting wax, cocoa butter, and the like.

The term composition is also intended to include the formulation of the active
component with encapsulating matcrial as a carrier providing a capsule in which the active
component (with or without other carriers) is surrounded by a carrier which is thus in
association with it. Similarly, cachets arc included.

Tablets, powders, cachets, and capsules can be made as solid dosage forms suitable
for oral administration.

Liquid form compositions include solutions, suspensions, and emulsions. For
example, sterile water or water propylenc glycol solutions of the active compounds may be
liquid preparations suitable for parenteral administration. Liquid compositions can also be
formulated in solution in aqueous polyethylene glycol solution.

Aqueous solutions for oral administration can be prepared by dissolving the active
component in water and adding suitable colorants, flavoring agents, stabilizers, and
thickening agents as desired. Aqueous suspensions for oral use can be made by dispersing
the finely divided active component in water together with a viscous material such as natural
synthetic gums, resins, methyl cellulose, sodium carboxymethyl ccllulose, and other
suspending agents known to the pharmaceutical formulation art. Exemplary compositions
intended for oral usc may contain one or more coloring, sweetcning, flavoring and/or
prescrvative agents.

Depending on the mode of administration, the pharmaceutical composition will
include from about 0.05%w (percent by weight) to about 99%w, more particularly, from
about 0.10%w to 50%w, of the compound 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

dctermined by one of ordinary skill in the art using known criteria including the age, weight
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or U IRIFIPY- spi nal cord trauma, head traumm, perinata

hy p@thonGit 6ff A€ pREmE Seciflaytipagihy eani thefpy ! als@incdenge,
denent i a (|nclud|n Al DS-j nduced denent i

"proghyfpgisiapless therg é%?s‘sewiimwéwﬁtgqné fo the %ﬁ@éa)”}ﬁ%‘% riBFRpetic”
and %c?z[p%{ltléﬁy%h%ﬁld%e Bfttud ackeRRPRY eThe! 16l ﬂﬁ’é}?)h)(vnhm the context
cogni'tive disorders, 1diopathic and drug-induced
of tRapicsans mvensiog fawlzes @ncqmp@sﬁm e aglpmgqﬁr@tlgh@f ag)j c§{setipes agnount of a
SS ul
R H T g e R
chrpmo,l o0 mmdlgateat msursmg b(&lpttloou This i fpritipmalsq ¢nvompelisergprophylactic
ne heada urin e
et P e ST g r ek e DR P g g YRR usorders
SUCIR ya8 foR eRdpySn a MagBblddded ArfiRalcsuch manldumsthe abmptoids of the
20benzodi azepi nes, .cocai ne, sedatlves notics,
pregang inyentjogyRaydsiad miniecs SR St a&ﬂ%ﬁ@?ﬁﬂ? PhALITRUHER!
r%ﬁ@ﬁ&ﬂb&%@Pnﬂﬂ%hﬁﬁ%n&béﬁ&QEﬁmmB@ﬁbﬁ qm&ﬂ&ﬁ&hmbsﬁﬁkﬁhm
sessi ve cohpul Sive disorder, and
intrpoeselly, nmnautpneaﬁy,rle@@hmcsmﬂoremtrews@)l» cpigply dnisshesalls
udi | gy
mtré?err%é%\fegﬁg}lﬁa}rel? aSc? 1 6ec8g;?£1|to?1ihﬁ Eci Iﬁgl n r?flglt%’c{ %gﬁ@rgents of the
invahiom theveouke of atdmngamtmahs cneluma'hvganaus hemtramgscubss
ener ati.o

it ul ar de
br a5 SSUEF0V P Arror Gt A elraa Sk o oo aee
an®SWAERDS tHRPMBER aP@biher ﬂaﬂbfsal@frﬁdllye:oﬁsade’ned yethe amﬁdhigmhyswlan

pai n nfl ammat ory pain t-traumati
whe é%tew'@%dp%wﬂw&aaﬁreg@{w@@ag a?%? e ?1§°f(%u1??6"|“‘1?3f1f ﬂ?@“eﬂ)t
2 g&?hﬁﬁ’@ﬁkd B! etﬂE tQRpARhd &‘ds&x’iﬂ%ﬂ B8feRChhybd providsPsrdR ivered

a conduct I sorder. he i nventi on thus
in gffooy setdlefouerel Wk, @nyxamplq, kea ‘@b‘ﬁ’b dueees. bad apdisaicapdrle,
R, theSBpotid
ammgwﬂgpgoihe eo&ﬁoﬁ gpggﬁ%¢§%%h¥egg%%§W%B}|gang%O S
be fommulhteé inito @ adpieh admlﬁnsantyorm forehandord; atcre@ms oIt sk dpray, or

the inv [ .
aq‘ﬁ%‘ﬁ?8l}‘“ﬁ’8’r"”€’r§8 u ?lé, ae{nuff‘su%ny drfsus&)cn&%n cgﬂlpglgen?ilg rng%fiP%r‘rl]lcrcm
als@ iy B€ ploRRle€ anlfokin Qi 1§:hu£tmlsﬁﬁdaﬁbmmamsmhtmheﬁy egample, as a

effectlve amount of a co

s DO A BT SES 00 80S OB SO cag e Simimgeredto the vagina or

recEl‘ﬂ{ Wb ArobmQF a @u;ﬂﬁﬁfdi‘?cﬂxg doppoliYds e £RBEARr6in 2Bb ImaYbe
solvate thereof, Is admnistered to a patient in need

adrmhlsmﬁﬂwamﬂ@éltYn@ﬁﬁxaMM% by AL EANENQY R, iBlrayssipeRy ubsytageous, or
{
i GEIRANP Sy Aol BE M, T o AR @iy 58 B B ffion (fr
exangpde asra firebr dipided powdarh &l hesnmesiunds may Blso be admigistered
i cat i he term "therapy" al so includes
“m“ﬁﬁgﬁh 5%WIQQMhVeSS there are specific indications to
the contrary. The term "therapeutic" and
"therapeutically" should be construed accordingly. The
term"therapy” within the context of the present
i nvention further enconpasses the adm nistration of an
ef fective anount of a conpound of the present
invention, to mtigate either a pre-existing disease
state, acute or 10chronic, or to mitigate a recurring
condltlon ThIS deflnltlon also enconpasses

g e " - r .
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30i ntramuscul ar injection or infusion. The conpounds
can be adm nistered by insufflation (for exanple as a
wo povel1ys40 vi ded powder). The conpounds may al SBCTHEE2009/050682
adm ni stered transdermally or sublingually. WO
2009/ 148403PCT/ SE2009/ 050682,- 23 - In addition to
their use in therapeutic nedicine, the conpounds of

Formula I, or salts thereof, are useful as
phalinreddigp il their useg therapsuiqraedieive isoamweungdsef Formula L, or salts

the)f%'gi;’,‘@% sgfuizgst HHan A5 gﬁaf"tb&lﬁ ¢h A0 develbphlelParli@ B d AU SEIBOL in

he eval'uati on the effects of inhibitors of
vitm@Nil Rvivel tastewsteras fov teyevilnatioatsd thetedicgts ahinkiitersd mgpR-related
aCthH¥ mhlsbcic’ret%hfgar%%glg a%ng\r’% %ﬁggg &Fx%ﬂtf r%%ﬂﬂ%g&seﬁtlcs%%g@t ¢ guch animals
inchimde\Keyesampkt catqiddgaytrabbits, Amubmsmrsdmbfmd%or mul a | or a

ﬁg glrﬁ ggé;gé%::dg)? %g%/r@,ﬁ 3 f P]]Jgar @Bfmacg}l 1cgll?5 ﬁ%lcreﬁtga@g azﬁ é?ﬂlvate or' 1 vivo

hycﬁ&%h@ﬁ:‘ Js!epﬂle%f fop b B rAab@ific Al @BMPdsHi D r ToreRIEYOH REmPising a
Formula | may be adm ni stered concurrently

compaynd phFesBwA hmayshepganpiptared yowrrﬁlébaﬁlatugwowlv [fequentially or
b1y Rfbd dnfoREPOURhBlndsRERALD HSm th
sepgllaF&e)gted omt‘ﬁﬂ}a&&%Jil omﬁng(ﬁmﬁﬂ antlégp?essants e
follbwaly: as an1tr|ptyllne anoxap!ne buproplon
O OB BRI kS TR RIS bR A, COAGRA, clomipramine,
desipraginetdonepin gelpkstimopslzasonapy asoitadepram pihepkanmine, fluoxetine, gepirone,
mapr.otiline, nortrLFtyllne nefaé% %’ prr:laroxet

imIBHGH ASHRATOB BT YIRS PP o s phifizin,
pr t)trlfrél ﬂeﬂ@xetlﬁé Bstal RfnN@rtrdlink Gus@melel Mednisoxetine,
15t anyl cypromai ne, trazodone, tri mCﬁwym ne,
traméqﬂpmnm@amd@neequww@m,yer&ﬁ@ﬂpﬂﬁ&? siatenisand y
( hereof, (i)
phfib ey A oA bR e B el S0 e
(ll)awiqabqumnmhmbs pivdwdiee oo travmld guetenine andi phameacewicabineptive

boI|t S (ii1) antipsychotics including
moF%? §§%H§ % ﬁnfzﬁfgﬁgde ari pi prazol e, asenapi ne,

(iii panmipsywhoticd Iuhclutﬁxﬁ}g)fof exmphoamisaiptide magippizele, asalapnafienssoxidil,
chl or promazi ne, benzapj.nc, dival procx,. dul.oxetin .
T R e i

eszbPI¥RRE, MelopEFRRD ilof¥done, labi@BmeAbRpinePakd PRk BRnzapine,
perlaplne perphena2|ne phenot hi azi ne,

palwnememmgaplpp gsmhgnaréne, meﬁ@tflaa@e Rhendbitypipsrding.mimozide,

procfﬂ§ﬂ)§{ %{gr}% ﬁ(ﬁfrﬁ: dé%ﬂ&'d@l’e ﬁﬂﬂn@(ilcr bifRociHePELEIRAR Ghioridazine,
suriclonc, Rioridazine, trif uoperazine, trimetozine,

rifleappane, wmmampw oklpraats, dalpreispics), gemscloneyeipning ziprasidone and

equéva?efn\%/‘seang ggx Q\jtl%gl r?gégtl\é?\sgxgrgﬁ%)%pg }119,{}% '{'[@(%ffﬁ%}e%?l/; y

(ivipamxiodytict lrﬁ:ﬂjdhrrgdbuddanmld ahcspixarpdzepiainesbpizodimepines, barbiturates

G RLE G PSR SRIES LR Hom.

bud@[r@ﬁ@aél%ﬂ@z@bar@ [Wrh ZPht3IOhl RUSRIPHAAE cypragopahediaripam,
Iorazepate chl or di azepoxi de, cyprazepan1 di azepa

diphgrm et pAEs %ﬁWﬁE‘m &by (hmitraeenish AHazenaghi QSP%?Pé‘ﬁalﬁfa’ copan,
lorﬁll&tﬁie@éﬁ?@l@ﬂvrof)ﬁeﬁ@ %@molalnp RABEHAR oxa3Epdn® pARERAE RAMepam,
nmepr nat e dazol am 'nitrazepam oxazeparn,
reclarepanp tireazolaigatzenizam, tereazkrpars trhavelany, Bldazppat 20lazepam and
zepam
q$5ﬁ§@§€ﬁm i ents anghgﬁg%%g@é Fggkﬁséggggxg%?%gner(s)
and netabol|te(s) t her eof ,
2009/148403PCT/SE2009/050682 - 24 - (v)
anti convul sants including for exanpl e carbamazepi ne,
val proate, | anotrogi ne, gabapentin and equi val ents and
phar maceutically active isoner(s) and netabolite(s)
thereof; (vi) Alzheinmer's therapies including for
exanpl e donepczil, nmemantine, tacrine and equival ents
and pharnaceutlcally actlve |soner(s) and

T -, s Y . e
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but al bi tal, cabergoline, dichloral phenazone,

eletriptan, frovatriptan, lisuride, naratriptan,
W@erogoks4a, pram pexole, rizatriptan, ropiniroPE&[/SE2009/050682

sumatriptan, zolmtriptan, zomtriptan, and

equi val ents and pharmaceuti ¢ Z;I ly active isonmer(s) and

nmet abol ite(s) thereof; )" stroke therapies

i ncludi ng for exanpl e abci XI mab, activase, NXY-059,
(v) entidopvilsants, indlBding be weample carbanarepiop |vakpeoates finmitoging, gabapentin

ancfaer gignt?gla& ﬁ‘a(rg:fcee%H%fi\{ﬁe ‘F&F‘Q g%’&ﬁ:{ et eo@é(&)az%&g!of

(v1mizl‘mmyr d therapits memdmgtfble:xaxppleslonmhu anemgnfing, taexaeipide

e G e e NGsEike ORI At PiBaRR s BaroE
(vii§ Qhﬂk}f@b@@ﬂféra?ﬂﬁ r&lﬂﬁﬁﬂ?@%ﬁah@% deyreagt LVd%ﬁa , FqEiD( Blirapdd MAOB

net abolite(s) thereof; 20 (xi) neuropat pai n

inhibfersapshess seleging amdwrglsargérmewi?pl nhi {:}%éb‘“é\ﬁslTﬁsmFYp foiehibjtors,
i
oSN A i PRl s
mhrbatms of heuramil e8ris oaitic a&nthaed &ndmulbalcnatti ond mmmhfb:cutlcally active
[21 (g c{agou E %r% val decoxi b, di cl of enac,
‘505“8 BEPOR }13§ OXSR" paracetamol and equival ents and
(vuﬁ))hﬁhlgfmfe&héramad inyludiag th&thpianmﬁcm)lptam dmmtaéibe,lljrdpmécswtinc,
somi a hﬂ’?era i.es .i.ncl ydi

g f .
oueRRHRLCrgp s e P A L OB B e, néftipan,
pergﬁﬂﬁoﬁ'ﬁlﬂﬂ%ﬁﬁe r%&@bﬁr Riptridole, SRR pt&te zotiripkaal zomitriptan, and

¢l operi done, clorethate, dexcl amol , et hchl or vynol ,
equexalamischat @harglapeuicbiAceEc ispragtéy @p%metahvléﬁ(éwgca%
r ,
e R B R S
crobe‘rfapnn‘ dés,mdtml&sb,mplrdMn traxqptqgiﬁl@gqi ega cOOATY zmdt;élprmaceutlcally active

m apd equi val ents and
‘Smﬁﬁréss ‘ggﬁfaﬁglgﬁ 8&’363& i ve i soner(s) and netabolite(s)
(x) LA chont@fenéd(ﬂhw)ipﬂ’mﬁldluﬂh@ tfor dxmﬁpl:e danaédnadh rfglvbmte oxybutynin,

Prop A T e L R DN SHOH@ GRRCGE i Phammaccuticaly

acti‘(z@llsﬂﬁl@ﬂtg)eand\‘@t%me&)ﬁﬁ:kc@f ver apaml and equival ents
nd pharmaceutically active isoner(

(x1)m§:pmp@t|h]ctp@(rstjleqam§$ @gludmg\f@ cxample gabap)entm ﬂdoderm pregablin and
equxv ?%&%ﬁfh@%’rﬁ%ﬁé@%ﬂgﬁg@? P»Qrﬁgr(ﬁ;) g&%gﬁ%laﬂlgc(s) tﬁ%gf
(xm) mrcewpnmpam tliarauplcs lmechche salg@xrta plgdcaialy dmmmmbemé@caman d

rrace t [ caI I 0
B SRS b a S ARl
phdﬂmsagecam@acmvehadnerm hriemratllittthaeofr ef er ence.

R T L P L S e %H{ h e

berldSdtitginS Rhaata B ssaYige, fcBlordl LileietianR] clagtha Hf}égclamol
Exanpl es of gl utanmate receptor assays. are vveII

ethptonviol stemigdategelyiehimide, hakpzemagy hydigryming, mag aﬁh%lqne “melatonin,
1 daflur’ RibobahBf2REt Sartial, phdidBrbital, propofol,
et B ag MY i A R e el
rol&&mige.08¢lofa) seehartital, ahleplomgzgmldem antGneiyrleeth ard Biargaceutically
1997 y described in these
acuve lﬁomegf;)agéénel-%%llln gpl%gc?)lzg_’%gd herein by reference.
(x160mmlr$tabr1tzb1§s 1n¢hkthngfmpxﬁnm1ﬂe;canlﬁamalzannmvle/ntprw gabapdpan,

assa t -

gt DD B e AP e . iy, and
equivildngs Y Phessicagically atiRe isomer(s) and metabERéis}ithbte\if ty was

assessed using the process described by

Bri dgl and- Tayl or, MH, 15et al, J. Pharm Tox.

Met hods 54 (2006) 189- 199. Solubility was

determned in pH 7.4 phosphate buffer after

equilibration for 24 h at 25 C and HPLC- W/ and LC MsSMB

were used for quantitation. A [ 35S} - GIP1S

b| nd| 'ng assay was used to functl onal 'y assay nd uR2

e . — o o, g, o, g, N
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Tabl e 2: Exanple No. Hu GIPgS EC50 (nM Hu GIPgS
Medi an Top Effect (/0) Solubility (uM hERG Mean 1050
W@ k09148843 127 33.4 >3.30E-05 2 600 114 6.82 2. ROESEXN0B050682
214 117 21.4 >3.30E-05 4 150 130 9.53 >3.30E-05 5 425
67 19.2 5.

Such combination products employ the compound of this invention within thc dosage
range described herein and the other pharmaceutically active compound or compounds within

approved dosage ranges and/or the dosage described in the publication reference.

BIOLOGICAL ASSAYS

The pharmacological properties of the compounds of the invention can be analyzed
using standard assays for functional activity. Examples of glutamate receptor assays are well
known in the art as described in, for example, Aramori et al., 1992, Neuron, 8:757; Tanabc ez
al., 1992, Neuron, 8:169; Miller et al., 1995, J. Neuroscicnce, 15:6103; Balazs, ef 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 mGluR2.

hERG activity was assessed using the process described by Bridgland-Taylor, M.H.,

ct al, J. Pharm. Tox. Methods 54 (2006) 189-199.
Solubility was determined in pH 7.4 phosphate buffer after equilibration for 24 h at

25 °C and HPLC-UV and LC-MSMS were used for quantitation.

A [°S]-GTPyS binding assay was used to functionally assay mGIuR2 receptor
activation. The allosteric activator activity of compounds at the human mGluR2 receptor
were measured using a [*°S]-GTPyS binding assay with membranes prepared from CHO cells
that stably express the human mGluR2. The assay is based upon the principle that agonists
bind to G-protein coupled receptors to stimulate GDP-GTP exchange at the G-protein. Since
[**S]-GTPyS is a non-hydrolyzable GTP analog, it can be used to provide an index of GDP-
GTP exchange and, thus, receptor activation. The GTPyS binding assay therefore provides a
quantitative measure of receptor activation.

Membranes were prepared from CHO cells stably transfected with human mGIluR2.
Membranes (30 pg protcin) were incubated with test compound (3 nM to 300 uM) for 15
minutes at room temperature prior to the addition of 1 pM glutamate, and incubated for 30
min at 30 °C in 500 pl assay buffer (20 mM HEPES, 100 mM NaCl, 10 mM MgCl,),
containing 30 pM GDP and 0.1 nM [*°S]-GTPyS (1250 Ci/mmol). Reactions were carried
out in triplicate in 2 ml polypropylene 96-well plates. Reactions were terminated by vacuum
filtration using a Packard 96-well harvester and Unifilter-96, GF/B filter microplatcs. The
filter plates werc washed 4 x 1.5 ml with ice-cold wash buffer (10 mM sodium phosphate
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>3.30E-05 6 510 110 17.5 2. 30E-05 7 230 139 16.6
>3. 30E-05 8 115 123 31.1 >3.30E-05 9 37 101 3.57
WwWo-200308405 10 618 103 54.1 >3. 30E-05 11 66 114PAT/SE2009/050682
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buffer, pH 7.4). The filter plates were dried and 35 pl of scintillation fluid (Microscint 20)
was added to each well. The amount of radioactivity bound was determined by counting
plates on the Packard TopCount. Data was analyzed using GraphPad Prism, and ECs and
Emax values (relative to the maximum glutamate effect) were calculated using non-linear
regression,

As illustrated in Table 2, below, generally, compounds described herein have
favourable solubility, low capacity to activate the hERG ion channel and were highly active

in assays described herein for mGluR2 modulator activity, having ECsg values as shown.

Table 2:
Example | Hu GTPgS Hu GTPgS Solubility | hERG Mean
No. EC50 (nM) Median Top (M) IC50 (M)
Effect (%)
| 64 127 334 >3.30E-05
2 600 114 6.82 2.10E-05
3 214 117 21.4 >3.30E-05
4 150 130 9.53 >3.30E-05
5 425 67 19.2 >3.30E-05
6 510 110 17.5 2.30E-05
7 230 139 16.6 >3.30E-05
8 115 123 31.1 >3.30E-05
9 37 101 3.57 >3.30E-05
10 618 103 54.1 >3.30E-05
11 66 114 4.35 >3.30E-05
12 36 100 11.2 >3.30E-05
13 479 78 153 >3.30E-05
14 60 97 3.53 1.90E-05
15 530 100 66.3 >3.30E-05
16 664 79 435 >3.30E-05
17 84 139 15.5 >3.30E-05
18 56 109 4.65 >3.30E-05
19 443 141 273 >3.30E-05
20 85 122 5.74 >3.30E-05
21 514 106 9.32 >3.30E-05 J




>3. 30E-05 12 36 100 11.2 >3.30E-05 13 479 78 153
>3. 30E-05 14 60 97 3.53 1.90E-05 15 530 100 66.3
WOo-200308405 16 664 79 435 >3. 30E-05 17 84 139 1BCHSE2009/050682
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Claims:
1. A compound in accord with Formula I:
I
wherein:

R! is sclected from Cy.3alkyl or halogen;

R? is selected from C1.;alkyl, Cyshaloalkyl or Ciecycloalkyl;

R? and R* at each occurrence are independently selected from hydrogen, C;salkyl,
C1.shydroxyalkyl, C; ¢carbocyclyl, heterocyclyl or heteroaryl, or R® and R* in combination
with the nitrogen to which they are attached form a cyclic moiety selected from morpholino,

pyrrolidiny] or piperazinyl.

2. A compound according to Claim 1 in accord with Formula I wherein R? is methyl,
or
a compound according to Claim 1 wherein R? is trifluoromethyl or cyclopropyl, in accord

with Formula IT;

II

wherein
R' is selected from methyl or chloro;
R® and R? at each occurrence are independently sclected from hydrogen, methyl, isopropyl, 2-

hydroxyethyl, cyclopentyl, cyclohexyl, piperidinyl or pyrazolyl, or R?® and R in combination



>3. 30E-05 18 56 109 4.65 >3. 30E-05 19 443 141 273

>3. 30E-05 20 85 122 5.74 >3.30E-05 21 514 106 9. 32
WO-200308405 - 27 - Clains: 1. A conpound in accRCTSEAD¥050682

Formula I: wherein: R is selected from C _3al kyl or

hal ogen; R2 is selected fromgCl.3al kyl, G _3hal oal kyl

or C3_6cycl oal kyl; R3 and R4 at each occurrence are

“independent |y selected from hydrogen, Ci, 3al kyl , _
witlcthegtigeen 48 whiel they ez @iaghadderirs piclic moicdy aeéiﬁéchfm% poorpholino,

R3 and R4 in conbination with the
PR .

ni't ch they are attached forma cyclic
noi ety sel ected from morpholino, pyrrolidinyl or
pi per azi nyl .
3. A compound according to Claim 1 in accord with Formula I wherein:
R' and R? are methyl;
R® and R* in combination with the nitrogen to which they are attached form a cyclic moiety

selected from morpholino or pyrrolidinyl.

4, A compound according to Claim 2 in accord with Formula II wherein:
R! is chloro;
R? is trifluoromethyl or cyclopropyl;

R® and R* at each occurrence are independently sclected from hydrogen, methyl or isopropyl.

5. A compound according to Claim 2 in accord with Formula Il wherein:
R! is sclected from methyl or chloro;

R? is selected from trifluoromethyl or cyclopropyl;

R? is hydrogen or methyl, and

R* is selected from hydrogen, methyl, cyclopentyl or cyclohexyl.

6. A compound according to Claim 1, selected from:
5-(7-chloro-2-((S)-1-cyclopropylethyl)-1-0x0-2,3-dihydro-1 H-isoindolin-5-yl)-N-
methylisoxazole-3-carboxamide;
5-(7-chloro-2-((S)-1-cyclopropylcthyl)-1-0x0-2,3-dihydro-1H-isoindolin-5-y1)-N,N-
dimethylisoxazole-3-carboxamidc;
5-[7-Chloro-2-((S)-1-cyclopropyl-ethyl)-1-0x0-2,3-dihydro-1H-isoindol-5-yl]-
isoxazole-3-carboxylic acid amide;
5-[2-((S)-1-Cyclopropyl-ethyl)-7-methyl- 1 -0x0-2,3-dihydro-1H-isoindol-5-yl]-

isoxazole-3-carboxylic acid amide;



2. A conpound according to Caiml in accord with
Formula | wherein R2 is nethyl, or a conpound

waewondi4pyy to Claiml wherein R2 is trifl uor onkCTigE2009/050682
cyclopropyl, in accord with Fornula Il: 1l wherein R
is selected fromnethyl or S'B' oro; R3 and R4 at each
occurrence are independent!|y~ sel ected from hydrogen,

nmet hyl , isopropyl, 2- hydroxyeth clopentyl
cyct %bﬁgﬂopylpl pethy Hi 9y9- érdlbﬂr%érlwm S~ )RBIs @O IR -garpoxylic

]R,%]l] - 28 - with the nitrogen to which they
aCl(g?](%gttac €d forma cyclic noiety selected from

rmrﬂﬁa{(Sthypyopmpb'] cihyiw nmathydi 1 pesoalz3-diplydro3l Haise twdplotiid-

accordi accord with Formula | wherein:
lsoﬁogﬁdcag%xgﬁgaﬂ@mﬁ la Hﬁgﬁ ‘and R4 in conbination with

t hes-fi- Chl@ﬁﬁﬂ(((sq-lmblbbrobtﬂleathﬁf &-0mb-2 Bedikptird-d HAsaindot Syl

. noi e%% sel ected from norpholino or pyrrolidinyl. 4. A
‘SOWﬁlﬁ \io] %‘é’&%?ﬂ?ﬂ’&l o daim2 in accord with Fornul a

| aheisi- ELCya fo%yﬁalgw -9.mdiRy111Soxbrd, $-tinga @Bt -Ryindel 5-y1]-
cycl opropy RE 4 at each occurrence are

ISOX%@I]@}:%%WP?&@@ Aigestlademidem hydr ogen, nethyl or
Wi ?’Ebﬁlg%%r;a-llgbplﬁipgl V\zg%) gﬁﬂqroﬁﬁiﬂ@ 1 Hafin §19156k Molls 211113 @ﬁﬁ/@fod

is selected fromnethy
isoimbdlek-one; R2 is selected fromtrifluoronmethyl or

XL EPERR s AL T8 B e s con

acx@yphﬁh@éyyéthylﬁméﬂgomﬂmwd according to Claim 1

_sg;gc[:g&%ww 'é’t"ﬁ}?l‘()(s)lz 2,8§Bﬂ12)rg— raqtﬁx)(fﬁka)l) %3 dihydro-1H-isoindol-5-
yitk "Lfok&éb'léﬂﬁ%b iﬂwmam AR Mkigeoxazol e- 3- car boxani de;
| or o- S)- 1 -cycl opr opyl et
- oxiﬂzz((g) &%Wwﬂ-ﬂhﬂbﬁﬂﬁw i-050p2 -d%yﬁwr HisRipdpkyxd

1501951281'633 gﬁ%&?ﬁgﬁ%lg ?s?proggl(l m%tﬁ%ﬂarrﬁ%]#or 0-24(S)- 1 -cyc

lydr o- 1H i soi ndol-5
- ylﬂ.—{Z ((S)ak-&yoloeroiivybahjdb}ﬂyhethyldeow Ziridihgrdro-1H-isoindol-5-y1]-

il ot R PRAR TR 1o 2.8
aci gl(AChB&:-2-isopPyt-1-oxo-2,3-dihydro-1H-isoindol-5-yl)-isoxazole-3-carboxylic
acid cyclopentylamide;
7-Chloro-2-isopropyl-5-[3-(morpholine-4-carbonyl)-isoxazol-5-yl}-2,3-dihydro-
isoindol-1-one;
2-((S)-1-Cyclopropyl-ethyl)-7-methyl-5-[ 3-(piperazine- 1 -carbonyl)-isoxazol-5-yl]-
2,3-dihydro-isoindol-1-one;
5-[7-Chloro-1-0x0-2-((S)-2,2,2-trifluoro-1-methyl-ethyl)-2,3-dihydro-1H-isoindol-5-
yl]-isoxazole-3-carboxylic acid dimethylamide;
5-[7-Chloro-2-((S)-1-cyclopropyl-ethyl)-1-0x0-2,3-dihydro-1H-isoindol-5-y1]-
isoxazole-3-carboxylic acid isopropyl-methyl-amide;
5-[7-Chloro-2-((S)-1-cyclopropyl-ethyl)-1-o0xo-2,3-dihydro-1H-isoindol-5-yl]-
isoxazole-3-carboxylic acid (2-hydroxy-ethyl)-methyl-amide;
7-Chloro-2-((S)-1-cyclopropyl-ethyl)-5-[3-(morpholine-4-carbonyl)-isoxazol-5-yl}-
2,3-dihydro-isoindol-1-one, or



5-(2-1sopropyl-7-net hyl - 1- oxo- 2, 3-di hydro- 11- 1-i soi ndo

| -5-y1)-isoxazol e-3-carboxylic acid di nethyl am de;
W®2(0244848) - 1- Cycl opr opyl - et hyl ) - 7- met hyl - | - oX OPQT/SEX1%1§50682

dro- 1Hi soi ndol- 5-y1] - isoxazole-3-carboxy|ic acid

met hyl am de;
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0-1H-i soi ndol-5-y1 i soxazol e-3-car box c acid
ami @€hloro-5-[3-(morpho ine-4- carbonyl)-isoxazol-5- yl? ((§)~2,2,§-tnﬂuoro~1-

mcxiff??{téﬁ)z%@( g@sromaxi 18h&iy! ) - 7- met hyl - 1- oxo- 2, 3-di hydr

sol n ' soxazol e- 3-car boxylic aC|d
di met hyl am de;
7- Chl oro-2-i sopropyl-5-[3-(pyrrolidine-1-carbonyl)-iso
xazol - 5-y1] -2, 3-di hydroi soi ndol -1 -one;

7. 5- (ﬂcéﬁ’lb@flﬂ-ﬂﬁedr&ﬁ@tmylone bf €hkond 2,3, 4,di drybdindke form of a
Hisoi.n 01 5- oxazole-3 -carboxylic acid
a(T?a‘Pﬁ‘}H‘f )‘(y’i‘c‘“ﬁ’@ °)Sa t hyl - ani de; 5-[7-Methyl- 1
-0X0-2-((S)-2,2,2-trifluoro- 1 -nethyl-ethyl)-2,3
-di hydro- 1 FLisoindol-S- yli-isoxazol e-3-carboxylic

acid dinethylanide 5424(S)- 1
- Ok lnﬁ:ﬂ{ ‘amflmaﬁ 36 goﬁﬂ:ﬂt cméh orle 6f¥XPmMe 1 & ¢'cﬁ¥$ﬁ§lng
" Hi'sol ndol- 5 yl xazol e- -carbox lic acid

i SopmeElihg mﬂtmwg—amﬂld@to a correspofdip@ nitrilgndey Sandmeyer reaction
qyclopropyl ethyl)-7-nmethyl - 1 -oxo-2,3 -dihydro- 1
condioi%; 1nio1- 5 -y11- isoxazol e- 3-carboxylic acid
(2- dbyxdérﬁxg/memylle)te ae hinyde -ba iy die]ysing with a base;

5- Chlor opropyl - 1- oxo0- 2, 3-di hydro; 1H i spi ndol-
5. yhioriedy Brgrul PR ey i SRS eifldrsde
bm&o@hb@fo 2- |sopropy1 543- ( noi pholi ne- 4- car bonyl)-i soxa
zol-5-y11-2, 3- dlhydr0|30|ndol 1- one;
2- Uﬁgfﬂﬁmﬂbébﬁﬁﬂﬁﬁﬁﬁaéﬁﬁ?ﬂy 8i6fet hy1- 543- (pi per azi ne- 1
L Z0
[a@&gﬁz RPR gégvgnaféé y%r&lpdd_@r/ﬁ H?ﬂl%?%l'_cagﬁlud@-ﬁs%geoen yl
perem}t isythe eidltyl nit2d Ictiylhlyl&mbstmutbﬂ f-deomerddtorgomethyl-benzoic acid
él#zlsoxazole 3-carboxylic acid dinethylam de;
me &M or o 24(S)- 1 -cyclopropyl-ethyl)- 1
- OX@chzlﬁg thelbyaibatitutdd Brbr@n® R dadodenetytlibenzoic acid methyl ester to an
I SOXAz0 rboxylic acid isopropyl-nethyl -am de;
4b§£7°@ﬁpgﬁﬁm§%%Eﬁn@¥%@elopropyl et hyl ) -1- oxo- 2, 3-di hydr
0- Lighdi@ AP robroyikbih ENHRAME SInEAkKIEXI0nHGioACWIh a protected
(2- hydroxy-et hyl)-nethyl -am de;
aceydasl or o- 2- ((S) - 1- cycl opropyl - et hyl ) - 5-[ 3- ( nor phol i ne-
4- q&&ﬁg&%;%gk%g %Rt wan ¥ blige: 2, 3 -di hydro-isoindol- 1

-one 200 /148403PCT7 SE2009/ 050682 - 30 -
7- Glehating 15 deprotentadphalyienewith ey bbelylane-3-Guydmxpimige)pdetatoto

-((S)-2.2 trifluoro-1-
gmﬁ%%%%ﬁ@%?ﬁéfft?’ﬁuglhydro isoindol- | -one. 7. A
conpausigkigetho estémg tHeacainnd angdadhg Wisg isvtiutyl2hlo®fortateSnd N-
rr6in the formof a har ceutlca I CGC
mefis| pormBolok i h GRTBIHER G CSE DR AT S AP RORE: of
or,Clainms Ito 7, conpr|5|ng convertlng a 4-brono- an|I|ne
to a correspondin n|tr| e under Sandne er reacti.
ConEfPERABRG AN PG @? Forpyla Ieom, py spyagole GStenbyggpeiion jyjt (an amine
andWedfil ysing with a base; di azoti zing the am de
and then hydrolysing with nitrososul phuric acid to
provi de a benzoic acid; protecting the benzioc acid as
a nethyl ester; nmonobr om nati ng the benzylic
met hyl group with N bronosuccini m de using benzoyl
peroxide as the radical initiator to yield
6- substituted 4-brono-2-brononet hyl - benzoic acid

nmet hyl ester; cyclizing the 6-substituted
4- br ono- 2- br ononet hyl - benzoic acid nethyl ester to an
4- brono i soi ndol one with an am ne; reacting the

4- br onp-i soi ndol onc under Sonagashira conditions with
a protected acetyl ene; deprotecting the acetylene with
a base reactlng the deprotected acetylene mnth

o, I T T .



hydrol ysing the ester to the acid and arnidating using
i sobutyl chl orof ormate and N-net hyl norpholine and an
wapprogsddat e am ne to generate an am de of ForPal/aE2009/050682
qar, generating an amde of Formula | from an
| soxazol e ester by reactionw th an am ne and heati ng.
WO 2009/148403PCT/SE2009/056%%2 -31- 9. A
phar maceuti cal, conpasition ponprisiqg a conpound
9. accOPHFHYCFUSCEITY BRI COMPAISIRE 3 £OMPO ,aC‘ZPFH@? iganyyons of
clafdRd | 8t3 14684 orONBdRDREAREE M ABA el caNG GERDABICR a6 RE bil &Lipient.
or excipient. 10. A conpound according to any one o
clainms 1, 2, 3, 4, 5, 6 or 7 for use as a nedi canent.
11. The use of a conpound according to any one of
claims 1, 2, 3, 4, 5,6 or 7 in the manufacture of a
10.me dA ¢campaindfaocording td digroapyf dhimsdy2,d, dgh,dalr 7dinduse as a
sychiatric disorders associated with glutamate
“WEWQ?ﬂﬁttion. 12. The use of claim 11, wherein the
di sorder is schizophrenia. 13. A nethod for the
treatnent or prevention of neurol ogi cal and
psychi atric disorders associated with gl utamate
11.dY STHNGE bPR cdifipdiild @oflhg fond 88orRflaimi ¢ 2, 13! 38, BRAY in the
conprising the step of admnistering to said ani mal a
manifecterp ofi2 nedichmersffotbe thermpy pburolegical apdpgysliaiic disorders

RSB FSIER ot ot o prevention of

neur ol ogi cal and psychiatric disorders associated wth
gl utamat e dysfunction in an animal in need of such
treatment, conprising the step of admnistering to

12.5ai ThARE GBblain | hevapatiht asbidyr e téemphiegiaanmount of a
phar maceuti cal conposition according to claim?9.

15. The nethod according to claim 13 or 14, wherein the
di sorder is schizophrenia.

13. A method for the treatment or prevention of neurological and psychiatric disorders
associated with glutamate dysfunction in an animal in nced of such treatment, comprising the
step of administering to said animal a therapeutically effective amount of a compound

according to any one of claims 1,2,3,4,5,6 0r 7.

14. A method for the treatment or prevention of neurological and psychiatric disorders
associated with glutamate dysfunction in an animal in need of such trcatment, comprising the
step of administering to said animal a therapeutically effective amount of a pharmaceutical

composition according to claim 9.

15.  The method according to ¢laim 13 or 14, wherein the disorder is schizophrenia.



