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COVPCSI TI ONS, AND METHODS OF TREATI NG NEUROLOG CAL DYSFUNCTI ON BACKGROUND
[ 0001] Thewarmnmseswsd L-gl utamate (referred to herei n si rpiryusasiogbiseanat e)
is the principal excitatory neurotransmtter in the mammalian central
nervous system (CNS). Wthin the CNS, glutamate plays a key role in
synaptic plasticity (e.g., long termpotentiation (the basi s of Iearni ng
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cognitive deficits, are associated with dysfunctions in the glutamatergic
system Thus, nodul ation of the glutamatergic systemis an inportant

t herapeutic goal. d utamate act distinct receptors: ionotropic
and net abotropic glutamate rece}%gg&gﬁ)eﬁ%r st class, the ionotropic
glutamate receptors, is conprised of multi-subunit |igand-gated ion
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gl ut amat e recept or ernmed netabotropi € glutamate receptors, (n3d uRs), are
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post-synaptically and have a nodualtory effect on ion channel activity and
neuronal excitability. Goup Il (nduR2 and nd uR3) and Goup Il (m3 uR4,
nd uRdV0RH uR7 dhd Sﬁ‘iSInGRiESS aflyRenage wopntpirigreg m%@&trenlcmhéa@ytﬁamep@ar ly
wher e re t.h rs anat e.
@ oup h?ﬁ%%s %E Boltenil %?Hﬁqeﬁ 2§ tgrs égﬁ%@%ﬁhﬁp Elg%ul&t% rot%réﬁsanélg%% el I age Or
ef fectipy ﬁreﬁ@&%f@?n?@@ mmh@m@m@ﬂ/@amebn th@t@tb%hﬁ&t @Rﬁobeés@@ﬁsaph@) tTte rﬁGﬁﬁk@ Il
n3d uR subfam | |l ocated in predom nantly pr esynaptr c locations in
t he cem famllyrtéw&@s chayaatertacd Bg nilarge (€100amino 2000 VeBrSaﬂM eayp ‘egonibt bindinge;

et al 0s et Phi l.li ps where it

Br adl
oo bR B RO R SRR ot sty T iy Reoilst i SPRAke ne Bt
GABA aiginghitHed Tahi®y CrEPCIRArSaSadilp A é@@@e@bm@vh%mee 1§%§ﬂﬁjagad0n‘?a1ﬁsow
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Akazawa et al., 1994; Koul en et al Qur ai shi "et al
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reports descrr bing a role for nd uR4 nodul ation in Parkinson's di sease

(Battaglia et al., 2006; Lopez et al., 2007; Marino et al., 2005, Marino et
al ., 2003b; Ossowska et al., 2007; Valenti et al., 2003), anxiety

(Stachowicz et al., 2006; Stachowicz et al., 2004), notor effects after
al cohol consunption (Bl ednov et al., 2004), neurogenic fate conm tnent and
neuronal survival (Saxe et al., 2007), epilepsy (Chapnman et al., 2001;

Pitsch et al., 2007; Snead et al., 2000; Wang et al., 2005) and cancer,
partr cuI arI y rredul I obI astoma (1 acovel I | et al ., 2004) [0004] I n addr tion,
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i slets of Langerhans) woul d inhibit glucagon secretion (Uehara et al.,
2004). Thus, activation of md uR4 may be an effective treatnent for

di sor der sworeoalosd3ng defects in glucose netabol i smsuch asmyyseglopsises a, Type
2 di abetes, and obesity. WD 2011/ 050305PCT/ US2010/ 053825 3 [ 0005] Al so,
there are reports that activation of Goup Il m3duRs, specifically m3d uR4,
may be an effective treatnent for neuroinflamatory di seases, such as

mul tiple sclerosis _and related disorders (Besong et al.. 2002%. [ 0006] There
are t WOBRS)-arfreupf mCHeR nite grupled tupnedr Cofifilé fo mcesagsinpaild ghosphate 484 e
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bl ockade of certain tas e agen g agents or er food
addi t ipsessynpticaliaiied harQ@@Fnoduanetgeictt ditioRbhandOI0R}ivity HIhehtamapiicRatdlityances
in n3d uR4 research, there is still a scarcity of conpounds that effectively

pot entGrare e GRE2 wad 811aR &) ardSeroup 11é énGheR4, mEIHB O MEdRvetnd BEIWRIr ol ogi cal
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dysfunctiona ases, as | ory centrdl "nervous system
di sor g@htrafReiubisORIcASS @MMnattEIRRA) 1CandiGOLH & $n @R s hRSdBpRARG Beii BEd
associated with glutamatfergi c dysfunction and di seases in whi ch md uR4

r eceptitsrasiosiatadvedicvtos. suFlups idenylatcaryelesd.i onal nd uR4 receptor nodul ators

typically lack satisfactory agueous solubility and exhibit poor oral

bi oavgj ility. eed nd ot her ds. are sati.sfied, by the present
CnvendPURT suviAiRaBTEn 4BE SrtadlendiR b Rty dSlopSyd Bprbfign ey

I nvent)Qbna e 16208 iBdheRgehr Q2 sfesa(BRaR - Resei000 B8 dicPRERL 11996, | N one
aspect, felates to conpounds useful as allosteri¢ nodul ators of m3d uR4

r eceptByadlag tti ali, 1 999; tvbatbmyds abf 1998kPInYips ahd,, PP ArwiEreiitis tattiesmpes atioons
conpri sing sanme, and nethods of treat| urql ogical a chiatric

Gt sor i S EEGE U TRUAE a@a%apggab%ﬁgﬁngrg?uq%ra?teéae@ﬂsp%@%ﬁ&:l%ei §on' s
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one asyiendroud lepordh iadicats eltht edbipRY ndsxptasedaihfreast btarercgmns, farticdutaylyoh negsboR4
receptors to agonists without binding to the orthosteric agoni st binding
site GPOWBLP REYASY BleviBdinatives eldnbaekeangbnttmdley ot 4lodBe: iyt cbded0lte
et gl HS LR OB Ao of 2 BN ARSTLABIATYSLUNE! 7 9000t AER, |
step @RAkazawa et al., 1994; Koulen et al., 1996; Quraishi et al., 2007), cerebellar functions (Makoff et

al., 1996), feeding and the regulation of hypothalamic hormones (Flor et al., 1995), sleep and
wakefulness (Noriega et al., 2007) as well as many others. There are now a number of literature
reports describing a role for mGluR4 modulation in Parkinson’s disease (Battaglia et al., 2006;
Lopez et al., 2007; Marino et al., 2005; Marino et al., 2003b; Ossowska et al., 2007; Valenti et
al., 2003), anxiety (Stachowicz et al., 2006; Stachowicz et al., 2004), motor effects after alcohol
consumption (Blednov et al., 2004), neurogenic fate commitment and neuronal survival (Saxe et
al., 2007), epilepsy (Chapman et al., 2001; Pitsch et al., 2007; Snead et al., 2000; Wang et al.,
2005) and cancer, particularly medulloblastoma (Iacovelli et al., 2004).

[0004] In addition, there is evidence that activation of mGluR4 receptors (expressed in
islets of Langerhans) would inhibit glucagon secretion (Uehara et al., 2004). Thus, activation of
mGluR4 may be an effective treatment for disorders involving defects in glucose metabolism such

ashypoglycemia, Type 2 diabetes, and obesity.



WO 2011/ 050305PCT/ US2010/ 053825 4 admi ni stering to the mammal at | east one
conpound in a dosage and anount effective to treat the dysfunction in the
manmal , tWe 20omsexesd havi ng a structure represented by Pormske 053825 (1)
i ncluding wherein X1 is selected fron8 carbonyl, thiocarbonyl, CH2, CR2R3,
NH, NR4, S, SO SO2 ; X2 is selected from carbonyl, thiocarbonyl, NH NR4,
CH2 or CR2R3, S, SO SM2; X3 is selected from carbonyl, thiocarbonyl, S

SO, S CH CR2R3; X4 is selected from carbonyl, thiocarbonyl, S SO
sce, g@“ﬁmm, Adpe LT exsERROTt wrlva}%|0f3‘§9vlbﬁém<§}u%% ngfffaﬁw@@ R4,

het er %Z{yyﬂe R%fegff'\aé tkéﬁ?%p ?‘%ﬂ ﬁeﬂfo%a%ﬁﬁo@éﬂs’egsésiiﬁﬁ Ia?ﬁltuﬁ%lle{ §c?é}b%§'l§‘1{der oaryl

optio |y substitute one or nore ar option y substituted
Wit h oeeletcdrdisvbdets @EsoBethl, 2§02)0al kyl , C3_8 nmenbered ring containing C, O,
Sor N, optionally substituted with one or nore R4; RL is selected from
heteroaryl optignally substituted with one or nore R4, aryl optionally
subst i[9Qf¥6éd wi t BTt Fverspiiangyof thgm{guRy segpipkyyhich@se gxpsesitseind#ts i ng

cont ai.i.ng. or: N, ' [ i - R4 is
sl cot St Ry ¥ Sfichor AoBAHA HARTE] bithHBbE IOGRE pPREAITEED | 24
ring oomsad dagenitg, Gvobing Sg@its & oth@ttbedhaddiyves (katihdral 209ONChiudame co4l, DO0og. R4,
R2 and R3 may cyclize to form C3_8 nenbered ring containing C, 0, S or N,
optionally substituted with_one or nore R8, R3 is selected from H,

hal ogéﬂ?o%l:& cPaspisg adypncesin m§iluR resegrytheres seill pesqpisite af pamppuaentat ni ng
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subst ipkydhéri o isbrdoR es iciarddr eitiRBlutanthtdrgic SRl ehaihifi@ndysfincibh addRliRAses,

hal ogen, Cl_6 al kyl, C3-10 cycloal kyl, CN, CONRLR2, 02NR1R2, OCl 6 al kyl,
CF3,  dorsell Daokrgnaton centrmmervaeys system dispeicee rodiiqbjastorpaspeetabplecdipgrders

includin, cetic.acid t-but ter. and,acetj-c acj met hyl .este and
cocrt R it Sodiapy bt ARARLARCGARRL i PR IRIN wef i ibhm TS ||

acceptralpeordeitylatd. VRurtte@atentibR{ HG KRG e eHpts InsdRithtais eypfigilip otk f or
potentiating md uR4 activity in a subject conprisi rﬁlpt he step of
adm nisstiséadtery agecouh solsbibjyeasid cahibiteast orahzoavanplityd Tanesd resds anshetherorepdund

havi t t .ed by f I 1): WO
2011/ OB0DRRETABSBE baaaReTs
SUMMARY

[0008] In accordance with the purpose(s) of the invention, as embodied and broadly
described herein, the invention, in one aspect, relates to compounds useful as allosteric
modulators of mGluR4 receptor activity, methods of making same, pharmaceutical compositions
comprising same, and methods of treating neurological and psychiatric disorders associated with
glutamate dysfunction, for example Parkinson’s disecase, using same. Further disclosed are
methods and pharmaceutical compositions useful for treating a disease related to mGluR4 activity.
In one aspect, the disclosed compounds can affect the sensitivity of mGluR4 receptors to
agonists without binding to the orthosteric agonist binding site or acting as orthosteric agonists

themselves.

[0009] Disclosed are methods for the treatment of a neurotransmission dysfunction or

other disease state associated with mGluR4 activity in a mammal comprising the step of



(1) including wherein X1 is selected from carbonyl, thiocarbonyl, CH2,
CR2R3, NH, NR4, S, SO SO2 ; X2 is selected from carbonyl, thiocarbonyl,
NH, NR4, wWbBb20arosCR2R3, S, SO, SO2; X3 is sel ected from PCarusonplos3s2s

t hi ocarbonyl, S, SO SO, CH2, CR2R3;4X4 is selected from carbonyl,

t hi ocarbonyl, S, SO SO, CH2, CR2R3, CR2R2, COCR4, CR4R4, aryl optionally
substituted with R4, heteroaryl optionally substituted with R4; Ris

sel ected.from heteroar ptionally su stltut ed th one nore R4, aryl
opti ofd wwstgtu&tp.%@@@"ﬁ aCes angrorfeniad i desses n %P%eﬁé?ﬂve& tgalfBber ed
ring rmre R4;

Rl is Eﬁlg%twgggft romgnﬁ]e% ggeo%%n H%%’? {1\?)1'1%?(“ subg%q{%sggtggnb&nl? 5 nor e R4
aryl optionally substituted with one or nore R4, C3_10 cycl oaI kyI C3_8
menbered ring containing C, O, N ti onal I y substituted with one or
nore R4; R2 is selected from H, aI kyl, C3-10

cycl oal kyl , C3_8 nenbered g cgrks c C 0 N, optionally
substituted with one orRﬁre\RX R2 "8 cy e to formC3_8
menbered ring containing C, O, Sor N, optlonl ubstituted with one or
nore R8; R3 is selected from H, halogen, CF3, Cl 6 aI kyl, C3_10

cycl oal kyl, C3_8 menbered ring contgining C O, S or N optlonally
substituted with one or nore R4, R2 and R3 may cycllze to formC3_8

o R RSP i P Bl BRI C, SHBR LS 1 SR8 ©
cycl oabkyid scléobdd fSANRLRbNy () 2M6REcny O, ONR], IQHZ or@i%&,@}@) SO0 seldored

-CO0O-, acetic acid derivi t| ves éspem fically including acetic acid t-butyl

est er feonel cathonyle thaedagbomet, By SOe8PeOH,, &iRdR s sahectedd fbrar eraleanyti cal |y

aocep BBl s SHPRR! G, G RIARESLRLRE! L ECGePh SRl SIS S or
acti V'E}’hét&oﬁﬁ?oﬁt‘xﬂﬂaﬂ? LubsliREl i RO Fisselc0e drodl: BcfRIabAGHLial RALBHhad | NY

nmd uRd activity in at” least one cell conprising the step of cont acting at
| east vatheorairimank Ra, @yl dmasallm@st@owpo’aﬂnbmammge &s(ﬁgrlucmlnaékyﬂe(ﬁmesent ed by

f | a 11/0 05P di wh X1
R ik OB ko . SIEN ORIy Do pigh e bR o e K YA,
X2 i s rph-aRteshrilr Mond R 28R Lited tv&thﬁﬁrol? ot R, NE 1 dﬂ%malg's@bﬁftutm’on§ SO

S®2 ; X3'is selected from carbonyl, thiocarbonyl
X4 i s osehoec RedC 165 oynloatlan Hanyrhembdredbomg boraihing §;, 56, or$®2)pt1®h¢,lly@ﬁﬁmuted2R2R2

COOR4, .CRAR4, aryl optionally_ sub t uted t het er oar optionally
subst i'f %@%WGEA R peloged @e@egfhla&?n ﬁgﬁeé]@aaﬁwl pewﬁ&?ﬁw@absmuted
with t C3-10
oyl oo Bt EeHn Bl Cy PR o Al aly b F A P RELOR i R

subst |rmayt@dhzmtb Horon€;_ pmembered Rag caiiammgs(él @8 edNf asplmnalit;eﬂ@stﬁateyllmdp@neonal |y

substituted with one or nore R4, ar égtlonally substituted with one or
mor e R4 Mg Ry Ry s¢legipdcfrpm: Eshféoa@nﬁgr, sfkay Cconeygloatil C@s ngpmbgregyring

optio

hal oggﬁhﬁa@?@’cq %U} ﬁdyﬁm&l@?%sg{ygfﬂﬁl&% @ ]lﬁq}“?é%g{rf&e %g%(%b% ai ni ng
C, 0, f&moC; Nncopticdmak|cyntainbgt CLOLLOr M dptioaniéy Qibstimted vith orl_\%?oraﬁ@irelﬁ% RRy
cyclize to form C3_8 nenbered ring containing C, optionally

subst 19 w@@pdmrqra T OB g oot onEG s e o0 et BN ONR B NGRS, 1 6

opt 1 ol T b et it S o sttt BSR R e o il

C3_8 nerhaned e@ﬂef\gld:@eﬁ@md AtHyl edder), $n@rC(DOH0§M ﬂﬂﬁx&lh%uﬁbmﬁﬁdcbéﬁtzﬂiﬂe wilt h one
or nore R8; R4 is selected from H, OH NRLR2, hal ogen, Cl 6 alkyl, C3-10

cycl odhkgdf or @mhanerRatiRally ecxpeReslcdrtive thirkefi | CF3, OCF3, OCOCH3, CO,
-CO0-, acetic acid derivitives (specifically including acetic acid t-butyl
est er [a0id] acet | Alscdidclowtayd methbés for patedti £ GmR 4aacphigy meecsaibjeccal |y

acceptabl e salt thereof .or a pharmaceutically acceptabl e derivative
t her e GPMP{iping the, aﬁmﬁﬁad@ﬂm@é@gx@ 18 SUIECE At leatt enereemperndd sptamneLomperRd, i n

t he at t i scl osed are conpounds having a
str ucthlﬁ‘&g‘@?esb@@g%eﬁgéﬂﬁs%&é&;% fbﬁ}"ﬁlg((ﬂ WD 2011/ 050305PCT/ US2010/ 053825




7 (I) including X1 is selected from carbonyl, thiocarbonyl, CH2, CR2R3,
NH, NR4, S, SO SO2 ; X2 is selected from carbonyl, thiocarbonyl, NH NR4,
CH2 or CRRB2V1IB50IO, SO2 ; X3 is selected from carbonylPCTiUsSc@oAsIsehyl , S,
SO, SM2, CH2, CR2R3; X4 is selected ffom carbonyl, thiocarbonyl, S, SO
S2, CH2, CR2R3, CR2R2, COOR4, CR4AR4, aryl optionally substituted with R4,
heteroaryl optionally substituted with R4; Ris selected from heteroaryl
optionally substituted with one or m)re R4, aryl optionally substituted

with one or nore R4, C3_10 cycIB@ 8 menbered ring containing C, O,
S or N optionally substi t uf ed W|t r 0-6RL is selected from
het eroaryl optionally subg'#%\ut R4 aryl optionally
substituted with one orRnore RX,? C3_ cycI x yl 8 nenbered ring
containing C, 0, S or N, optlonally “substitute th one or nore R4; R2 is

selected from H, hal ogen, CF3, Cl1_6 alkyl, C3_10 cycloal kyl, C3_8 rrenber ed
ring containing C, 0, S or N, optla'HaIIy substituted with one or nore R4,
R2 and R3 may cyclize to form C3_8 nenbered ring containing C, 0, S or N,

opt i ori@dhlld{ng,swhabintnt@delw&dlfr@ﬂﬁec@boﬂmrtﬂmli@bo @Hz,@ﬂzﬁ&'@ﬂd KNRQIB, S8, SO,
hal ogen, CF3, Cl1 6 alkyl, C3_10 cycl oal menbered ri ngqqcont ai ni ng

C, 0, :%dy salgctashforarearbopyk @b@wbqwédﬂwmﬁ &b erCRczBBeS FSD 1))

I t f t |1
cUbst T G ThRe BT ot SORBV™ el C RGBT bre s o, ettt
hal 0geRioc 13,180, ,so§361119 (R @k Ry COOR,, CRNBLR21 o&?d}{ﬁiﬁﬁ&lbsﬁ&kdawﬁ{ kyl,
CF3, OCF3 000, acetic acid derivitives (specifically

i ncl ucmnlget@@em eptamatly sultsumydd with Br; Randielctet fionadiegraaet! hvptlo@éltyesnbstman@l

a pharma eutlcall c alt there har eutical l
ocon ol e R R (ool BRIl et B B SN Y
CoONPOsHdrhiRR& &%&J’d‘czﬁh B cacamgad tl&?a\ﬂ;yrbgbﬁlt&%& w%%@ of RRFERE MK, 8sdPdbted
formula (1): 2011/ 050305PCT/'US2010/ 053825 (1) 1 ncluding wherein X1

i s selfeni:datcfoapyh optiandd yrspbstitttei eatrdemy ImorCR2,, argRpE3nal NHubstiRdted $ith $@e SO2 ;
X2 is selec d fro arbonyl , thiopcarbon R4, CH2 or R3,
Sop; RENjeLe BP9 &@a?% o ﬂ%?%%wﬁs mo '§§r I\é@ptl@@élyggﬁ %ﬁé R3; ><4

is sel I b :, CR2R2,
COO?4,VG%Q%%4C}?% ’g% ’?%%th‘ ]%bgl': P?lg CT’:;, (F% R4 het er oary pt| onal I y

subst inhanhletdedmithcd¥MdiniRe IG5 Os SI viot exptli)ma:bllyl sulxﬁiuaed)amthlone pt monaR], R,aub K1 t ut ed

with one or _nore R4, aryl optlonally substltuted W t ne_or nore R4, C3_10
cycl odnanayclizedo gormplrpemsabetin ging @ﬁ@tammgr@ @,Ser Nsonswany Bibsiityfedigh one

subst i r ; onal Iy
subst |O¥r ﬁog% WII% ES %qu%{r fan?[i}r g %jog ar y opt i o ?% a ésﬁg;ls F&Ft&féweﬁe%%d or
nor e [éntalidnglO, OyS bonl tionall3 sébstirimdaiew &l onid dslgmmrmaR@ BtYR Cma cyEizoto N,

optlonall substituted with one or nore R4, is selected from H,

hal ogderm éF@me@be@danwpnta@mgl@ @y Pl WwHal@eS@S%fﬂdév@uonq wgn@ré RsaRni ng
C 0, opt u t

cycl i fgseg)%t ofrronrﬁckipgﬁjlﬁe%%{ b%%%eﬂ é](:“1 hC lﬁgyc Nﬁzobtl onaﬂIRI2

subst l0@5t6aﬂ<gwcm GOE,, OCOWH £ (RS; cB@ I @ceﬁehaamﬁlwﬁmr(spebtﬁcml@l mgﬁamg@t:éhc Cl_6
al kyl cloalk |, C3.8 nmenbered ri containing C, 0, S or N,

opt i oﬂélldl tﬁﬂléxl@stﬁ gt %@@tlcwﬁczldl mete ! esterpnnd GROHRr éamﬁrmgcwayalkyw@p@z@l@ #ltf or m

G5 TRIRG S ARSI IO afe B G P GTBALN TR gt o
cycl oglokankiate GG luRANE B aBidNFliRZhe fdbfech al kyl, CF3, OCF3, OCOCH3, €O,

-COO-, acetic acid derivitives (speC|f|caIIy |ncI udi ng acetic acid t-butyl

ester aceti I y
nccopt2LCal ¢ HRENSPRY M, mERLEL depeRifabieHont RRRTITREH b

t her eebmpeisidg thepitgr sfaoetatiigalat kaaone pélab/htﬁ aCRastione conPoud] Alvig ditsctesed
are nethods for otentlatlng n&d uR4 activity in at |east one cell
corrprir@rﬁ%j’n'teﬁé’y @)ﬂ)cont acting at least one cell with at |east one

di scl osed corrpound in an anount effective to potentiate m3d uR4 receptor
activity in at |east one cell.



[ 0015] Al so di sclosed are nethods for potentiating md uR4 activity in a

subj ect conprising the step of adm nistering to the subject a

t her apeutwoabiwyosefoSect i ve anount of at |east WO PCT/US2010/053825

2011/ 050305PCT/ US2010/ 053825 9 one di écl osed compound in a dosage and
amount effective to potentiate nd uR4 receptor activity in the subject.

[ 0016] Al so di scl osed are nethods for the treatnent of a di sorder associated
with m3@ uR4 neurotransm ssion dysfunction or other nm3d uR4 nedi at ed di sease
states in a manmal conprising the step of admnistering to the mammal at

| east one disclosed conpound in a dosage and anount effective to treat the

di sorder in the mammal . [0017]AR§ sed are methods for meking a
conmpound conprising the steps of p g an 6 conmpound having a
structure represented by/Lafnyla in the Exanpl es bel ow,
wherein the variabl es aike def|X@d he (disclosed are the
products of the disclosed nethods of naklng 'so disclosed are

nmet hods for the manufacture of a nedi canment for potentlating n3d uR4
receptor activity in a manmal conpr(l)si ng conbi ni ng a conpound having a
structure represented by forrmula (I):

including wherein X is selected from: carbonyl, thiocarbonyl, CH,, CR,R3, NH, NR4, S, SO, SO,

; Xy 1s selected from: carbonyl, thiocarbonyl, NH, NR4, CH, or CRyR3, S, SO, SO, ; Xj is selected
from: carbonyl, thiocarbonyl, S, SO, SO,, CH,, CR;R3; X, is selected from: carbonyl,
thiocarbonyl, S, SO, SO,, CH,, CR;R; CR;R,, COOR,4, CR4R4, aryl optionally substituted with
R4, heteroaryl optionally substituted with R4; R 1s selected from: heteroaryl optionally substituted
with one or more Ry, aryl optionally substituted with one or more R4, Cs_19 cycloalkyl, Csg
membered ring containing C, O, S or N, optionally substituted with one or more R4; R, is selected
from: heteroaryl optionally substituted with one or more R4, aryl optionally substituted with one
or more Ry, C;5.19 cycloalkyl, C;s membered ring containing C, O, S or N, optionally substituted
with one or more Ry; R, is selected from: H, halogen, CFs, C, alkyl, Cs_jo cycloalkyl, Csg
membered ring containing C, O, S or N, optionally substituted with one or more R4, R; and R
may cyclize to form C;.5 membered ring containing C, O, S or N, optionally substituted with one
or more Rg; Rj is selected from: H, halogen, CF;, C, alkyl, Cs.1o cycloalkyl, C;s membered ring
containing C, O, S or N, optionally substituted with one or more R4, R, and R; may cyclize to
form C;_s membered ring containing C, O, S or N, optionally substituted with one or more Rg; R4
is selected from: H, OH, NR;R;, halogen, C,alkyl, Cs.1o cycloalkyl, CN, CONR;R,, O2NR;R,,
0C,alkyl, CF5;, OCF;, OCOCH;, CO, -COO-, acetic acid derivitives (specifically including acetic
acid t-butyl ester and acetic acid methyl ester), and COOH; or a pharmaceutically acceptable salt
thereof or a pharmaceutically acceptable derivative thereof, in an amount effective to potentiate

mGluR4 receptor activity in the at least one cell.

[0012] Also disclosed are compounds having a structure represented by formula (I):



(1) WO 2011/ 050305PCT/ US2010/ 053825 10 from carbonyl, thiocarbonyl, S,
SO 502, CH2, CR2R3; X4 is selected from carbonyl, thiocarbonyl, S, SO
502, CH2,WQRERAS0IWR2R2, COOR4, CR4R4, aryl optionally sebstiscameasesth R4,
het eroaryl optionally substituted with R4; Ris selected from heteroaryl
optionally substituted with one or nore R4, aryl optionally substituted
with one or nore R4, C3-10 cycloal kyl, C3_8 nenbered ring containing C, 0,
Sor N, optionally substituted with one or nore R4; RL is selected from

het eroaryl optionally substitutlagj\'“\/\/? e or nore R4, aryl optionally

Substituted wth one or norge R4, cycl oal kyl\ 0&3_8 nenbered ring
containing C, 0, S or N iQn ubstNt ut e Xgit h one or nore R4; R2 is
selected from H, hal og%n, CF3?<201_6 kyl, 10/Cygl oal kyl, C3_8 nenbered

ring containing C, O, Sor N, optionally substi ed with one or nore R4,
R2 and R3 may cyclize to form C3_8 nenbered ring containing C, 0, S or N,
optionally substituted with one or (Wore R8; R3 is selected from H,

hal ogen, CF3, Cl_6 al kyl, C3 10 cycl oal kyl, C3_8 nenbered ring contai ni ng

C, 0, il@ind\X,; BpticoRalioyn: suidshylt tiRerbohiNCERECRIR:TRHE NRY, SO 280, ;R ipay
cyclize to form C3_8 nenbered ring containing C 0, S or N, optionally

subst iselaeted fiamt: BarbprylothiogabenytsNHRINR. sCHe b€ . Br Oth SO ; Hs spRAtR from:

hal ClL 6.al kyl .10 ) C02NRLR25 OC1 6, al kyl
GO g it o S S @RSy CURECRIR s o oy o Papb Ry 3. <
i ncl udGARCeH, CRFA;ACRMUEWORGSTRIR 28F)1 aﬁ@dﬂagy 6ol et Pith R‘},S’ffe&rrdar%lland

COOH; or a pharmaceutically acceptable 'salt thereof or a pharnaceutically
acceptogpbbraliyesnbsyiitted withey Bas saMotdd fzophkateraaglioptoakily subst@sdabitheorsant i er .

O, TR, L e BRSSP LB Bt
o Doyl 10, T4 WEVp AR SpAE) i ol Ao Saeaian e compounc
2011/ 0C3OHRCHHUBAY1ObEERE8E Svith one or more Ry, a'ryl optionally substituted with one or
more R4, Cs,19 cycloalkyl, Cs;.s membered ring containing C, O, S or N, optionally substituted with
one or more Ry; R, is selected from: H, halogen, CF;, C, alkyl, Cs.1o cycloalkyl, C;s membered
ring containing C, O, S or N, optionally substituted with one or more R4, R, and R; may cyclize
to form Cs3 membered ring containing C, O, S or N, optionally substituted with one or more Rs;
R is selected from: H, halogen, CFs, C, alkyl, Cs.1o cycloalkyl, C;.s membered ring containing C,
O, S or N, optionally substituted with one or more R4, R, and R; may cyclize to form C; ¢
membered ring containing C, O, S or N, optionally substituted with one or more Rg; Ry 1s selected
from: H, OH, NR;R,, halogen, C, alkyl, Cs.19 cycloalkyl, CN, CONR;R,, O2NR;R;, OC, ¢ alkyl,
CF;, OCF;, OCOCHs;, CO, -COO-, acetic acid derivitives (specifically including acetic acid t-butyl

ester and acetic acid methyl ester), and COOH; or a pharmaceutically acceptable salt thereof or a

pharmaceutically acceptable derivative thereof

[0013] Also disclosed pharmaceutical compositions comprising a compound having a

structure represented by formula (I):



11 from carbonyl, thiocarbonyl, S, SO 502, CH2, CR2R3; X4 is selected
from carbonyl, thiocarbonyl, S SO 502, CH2, CR2R3, CR2R2, COOR4, CR4R4,
aryl optiwoablwessiebstituted with R4, heteroaryl optionalPCy/tsadsisises ed wit h
R4; Ris selected from heteroaryl op8ionally substituted with one or nore
R4, aryl optionally substituted wwth one or nore R4, C3-10 cycloal kyl, C3_8
menbered ring containing C, 0, Sor N optionally substituted with one or
nore R4; Rl is selected from heteroar optlonally substituted with one or

nore R4, aryl optionally substhy ' one or nore R4, C3_10 cycl oal kyl
C3_8 rrenbered ring contai nl>§1g C, 0 opt/ onalg vy substltut ed with one
or nore R4; R2 is sel ectead’T'RQ 4C16alkyl C3-10

cycl oal kyl, C3_8 menmber Bd rlngxeontal ,x ) RN, optlonally
substituted with one or more R4, R2 and RB may cllze to form C3_8
nmenbered ring containing C O, S or N, optionally substituted with one or
nore R8; R3 is selected from H, thogen CF3, Cl1_6 alkyl, C3_10

cycloal kyl, C3_8 nenbered ring containing C, 0, S or N, optionally

subst hﬁdm(ﬁ@g Whérina0es @élem ﬁoﬂfi-flcarﬁ@lya ReioEFboBY, CHEIRER;, NOHf RRMSEIRB SO,
menbered ring containing C, 0, Sor N, optionally substituted with one or

nore R&% IRBE1¢0§edsfé¢récQaé@IM diripcahongh NHURIR2 CHhalr SgoRs, SE® ks is @601@1

Yl e, P GERRy ) S2OBLEBE (TE R s st oS (92 ey

ester tmpehrB&GRAI S Sa5ish, NEHNYER RS LERR,, GODRICRER QbryRo Pt Gdtituél With

acceptabl e salt ‘thereof or a phar maceut i cal | y accéptabl e derivative thereof
[ 0022]RAl baserdriyt ppismd!lpsebstietdionith RorR istseletied diome hietenfary optonadlysabgititsdi on

dysfunction and o her a st at es ;associ at ed th.md uR4 activity in a
S, diord R R R S G A R i B Cenat o
COWDOHﬁEinBe?e&q@&%%mﬁQ@ YreuRtN %f1§&£11'y‘éﬁb§tf?ut%di Q4 dhRer fhvsd N{‘% 1§§Eléc’fb(dt he

mammal , the compound having a structuré represented by fornu 1)
i ncl ucﬁormg heteesagylropKbnally sibbteuted dvithrawior canrd 8rydryl ophipwad brsobstitlited @B, on€R2R3,

NH, NR4, S, SO, SO2 X | ted f L [, h [, NH NR4,
CH2 o°f BISERB4 (&.10 %‘10%@5 ésséxgeem@% v%%%?al?ﬁgkf%ﬂﬁr%&ﬁp%ﬁ néﬁr E%tﬁ!;l, S,
SO, S t

2011/ 050305PCTI‘§3%%10%%5%%%%‘?1 i Epgzélggﬁiogg r@%mé’éc%b%ydoakzyl Creors,

CR2 R2 mdaaird rifigRdddainiag ¥, O)]Stdr@h&lptlynadlutsabstﬁwlbédlltwmb oRbordRE, &, @ad R
optionally substituted with R4, R is selected from heteroaryl opt| onal |y
subst MY Faliam tp FoghEs oMemBesd FAag Camﬁmlrtgp@a @Grart > Qiieaekly sbetifutfdet hfﬁfee or

gg{ ?oﬁg 0% ngl’g'{sﬁi}’/? él?&%d(%mhﬁgblﬁéo n‘@ngr e lﬁfh&gl@? é@leo{&h@? ecg Tn%c';n b r oar yl

opt i orahiajniglOs0] $ bt Bdopidnallp Rebstitutdtibreh b oahyile FOPRH @MBR| shasp uiasitze tcut ed
with one or nore R4, C3 10 cycloal kyl, C3_8 nenbered ring containing C 0,
S or Mprmpbt- @ﬁﬁlleS?dm@MaWﬂ%cm@t%%Neoﬁwnﬁﬁy sutRgtutqdvitsorgorapee Rsf Rom  H,

hal Og?%@elecé\'t:e% fro(f% ?I @FF)NIRl at}o%eﬁyé%goa lfyé3 50 ge}ozgalkn? %FQSNBQIQ% (fdﬁﬁ%ﬁ ning

optioenal’ly 'su ute
cycl I Z3C t6<au<fyorcm3@c;1& (DE]@I&IILE@OI G@Glozﬁtieﬁb BtiBdefivititss (SpeeificMly m@mumgabém
substituted with one or nore R3; R3 is sel ected from H, hal ogen, CF3, Cl1_6
al kyl ,acid3-butyleyter eyl doptic amn@t%ﬁﬁ@b,@@dﬁ%He@ﬁ@@hme@cakby agcpieblxysalt
optlonII substituted o form
2 et heg BV o B Ry bR « 1 one

or m)rcgrrga R4 is selected from H, OH NRLR2, hal ogen, C1_6 al kyl, C3-10
cycloal kyl, CN, CONRLR2, 02NR1IR25 OC1_6 al kyI, CF3, OCF3, OCOCH3, CO

tic a Iytak i i but yl
Rl P L G e L s e N
acceptcabipeisiagktc sité]ﬂlif&@ﬁta@tﬁngaatpéh’sf omceUtwidedtllyasaoeediiddee coopowaitinve t her eof
with a drug havi ntg a known side-effect of increasing netabotropic glutamte
r eceptBOuBCHopHyy o naapBIcANS IR wesnidegtisite A {NsdcKsl. the treatment of a
neur ot ransm ssi on dysfunction and ot her di sease states associated with
& UR40GKH i vi ty Alsp discrasedaie mothpds birpgtentﬁmingm@luaﬂ acovigdm axubjeer i ng to t he
mammal at |.east one ¢ aund in sage and apount effective t reat the
dyst ufEPENTE o i %ﬁ%ﬂt@%%toctﬁﬁﬁ ¥id @ Tyt ”'léftefﬁeff‘@raémuebﬁ@@md by
formula (1): (I) including wherein X1 is selected from carbonyl,
t hi ocarbonyl, CH2, CR2R3, NH, NR4, S, SO SO2 ; X2 is selected from
carbonyl, thiocarbonyl, NH NR4, CH2 or CR2R3, S, SO SO ; X3 is selected
from carbonyl, thiocarbonyl, S, SO SO, CH2, CR2R3; X4 is selected from
car bonyl ,



WO 2011/ 050305PCT/ US2010/ 053825 13 thi ocarbonyl, S, SO 502, CH2, CR2R3,
CR2R2, COOR4, CRAR4, aryl optionally substituted with R4, heteroaryl

opti onal Iwo=ohgsdioated with R4; R is selected from het @ecoarsgéloopsednal |y
substituted with one or nore R4, aryl9optionally substituted with one or
nore R4, C3-10 cycl oal kyl, C3_8 nenbered ring containing C, 0, Sor N,
optionally substituted with one or nore R4, is selected from heteroaryl

optional | ubstituted.with one nor e aryI opti o substi t ut ed

with &Re déPlsOWf ‘é’nﬁli’ung:g‘ 14 BoRge p ‘i‘fR?/‘lmt eﬁfgﬁé’eﬁ% RBkEpC F‘Rﬁ@% SRR, O,

S or Qhﬂg%%g aally substituted with one or nore R4; R2 is selected from H,

halogen aIkyI C3-10 cycloalkyl C3_ 8 nenbered ring contalnlng
N, optlon subst j. t Wi th on r may

oyolt AP £ PGB ol FE ol SPRRY ok RRErGogTegiithnar 1y

subst ik@huRd ndifoRaMReis96n MRRMCRSH oRFhbSmERIRREHBM afel Acadd sthaliRg el 3, C1_6

al kyl, C3_10 cycloal kyl, C3_8 menbered ring containing C, 0, S or N,

opti omahipylsmgl Hetstepuafedministariom® the maomel Measmnedldcl%drmmpoy@d inzzedasegd or m

C3_ 8 ne ered 0,.S or N, optionally substituted with one
or ~orBl Ao e C diepbe Aoer B SRR hal ogen, 1.6 alkyl, G310
cycloalkyl CN, CONR1R2, 02NR1R25 OCl1_6 aIkyI CF3, OCF3, OCOCHS, CO

- COO- [o@eRti ¢ aciigh FieFI b3tk RSt BPRR Irﬁakﬁ@ld ébnhﬂ@)‘ﬁh&'@b ﬁnﬁﬁgih'e%tegg bel t-butyl
ester and acetic acid nethyl ester), and COOH, or a pharnaceutically
accepmabh@nganammhameqbumimamghamnumsutqnahmydhy@@pumbﬂb derivative thereof
with a drug known to treat a di sorder associated with increasing

met abotropi ¢ glutamate receptor actixity, [0024] Al so di scl osed are net hods
for the treatment of a neurotralRs éé%%ﬁ“dysfunction and ot her disease
states associated with nfigBA actﬂl\by in am 0gonprising the step of
co-admi ni stering to the_periial a?/¥§§§%/dhq\co nd in a dosage and anount
effective to treat the %ysfuncxﬁon i he ma |, JTRg conpound having a
structure represented by a Al so disclosed are t/hhods for the treatnent of
a neurotransm ssion dysfunction and other di sease states associated with
nd uR4 activity in a mamal conprlénng the step of co-admnistering to the
manmal at | east one conpound in a dosage and anount effective to treat the
dysfunction in the manmmal , the conmpound having a structure represented by
formula (1): WD 2011/ 050305PCT/ US2010/ 053825 14 incl uding wherein X1 is
sel ected from carbonyl, thiocarbonyl, R3, NHL NR4, S, SO SO2 ; X2
i s sel@eha mthedx 4 BOPRIPY, WheTEia dhhigHip ﬁsm Ihergip. or CROR3, S, SO, SO2
; X3 is selected from carbonyl, thlocarbonyl S, SO S22, CH2, CR2R3; X4
is sel d fro ; I i R3, CR2R2,
o O, 0T PAHO s B0LRGRERRM i Sio B0y SR oBHRLETERS, | TR

substltuted with R4; Ris selected from heteroaryl optionally substituted
with c[mal9c]>r nor eAlRddisdoyeld aopiithndd foy teubatifsantre df wintdiicamenofor pmeﬂetid:ﬁ'd;g C3-10

cycl oal k C3_8 menmhered ring containing C, 0, S or N, optional
subst .n@@{!@& TP BRE B AR an R, CORPTISEE SAMBIINGR FQPRAUNF é‘ﬁ‘\é‘P%érSWCt'érﬁt i onal | 'y

substig nore R4, aryl optionally substituted with one or
nor e ﬁiﬂ%%gt §Qb oapgy C3_8 nenbered ring containing C, 0, Sor N,
optionally substltuted mnth one or nore R4 R2 is selected from H,

hal ogen, CF3, Cl_6 al kyl, C3- 10Rc cI , C3_8 nenbered ring containing
C, 0, Sor N, optlonally substltut mﬁt one o) e R4, R2 and R3 may

cyclize to form C3_8 nmenb QR& ontal |ng s or N, optionally
substituted wth one orR R3 H, hal ogen, CF3, Cl1_6
al kyl, C3_10 cycl oal kyl, C3 8 nenbered rlng c% gC 0, Sor N,

optionally substituted with one or nore R4, R2 and R3 may cyclize to form
C3_8 nenbered ring containing C 0,(nS or N, optionally substituted with one
or nore R8; R4 is selected from H 'OH NRLR2, hal ogen, C1_6 al kyl, C3-10

©Ye oy PR 97V P BT Pl T 2R e B

est er ;afds agQiddCir@t! Erimy N Yhio&sbdiy), NIRNIR COPH; or @R,R ;P FOTE® U, Gabdl dtted
acceptable salt thereof or a pharnaceutlcally accept abl e derivative ther eof

with a drug known to treat the neurotransm ssion dysfunction or other

di sease states. [0025] Al so disclosed are kits conprising a conpound havi ng
a structure represented by Al so disclosed are nethods for the treatnent of
a neurotransm ssion dysfunction and other di sease states associated with
nd uR4 activity in a mammal conprising the step of co-admnistering to the
manmal at | east one conpound in a dosage and anount effective to treat the
dysfunction in the manmal , the conpound having a structure represented by
formula (1): WD 2011/ 050305PCT/ US2010/ 053825 15



(1) including wherein X1 is selected from carbonyl, thiocarbonyl, CH2,
CR2R3, NH, NR4, S, SO SO2 ; X2 is selected from carbonyl, thiocarbonyl,
NH, NR4, Wb20oros¢R2R3, S, SO SO2 ; X3 is sel ected fronpCrarshaypbis2s

t hi ocarbonyl, S, SO SO2, CH2, CR2R3;10X4 is selected from carbonyl,

t hi ocarbonyl, S, SO SO2, CH2, CR2R3, CR2R2, COOR4, CR4R4, aryl optionally
substituted with R4, heteroaryl optionally substituted with R4; Ris
selected fr nl 0 bstifuted with one or re R4, aryl
opt i orfEMyFa dopk &1 ﬁmd §h§§n§8 ﬁ%ﬁﬁm cssofest @raaw‘gﬂny C3_8 nenber ed
ring ¢ERLaAbeHYI%, S0, %0, AL atby U@ Ly QRS RfcdWie R4
RLis sefectggq%ron1 ﬁeteroari? q?bnalﬁ% su ?§ﬁ§%§h1p¥ one or  ror e R4,
aryl dnt hoeahityy optidnatly tsmhs&ﬁhta&l Wﬂth RRR Brscheotee fﬂam he3rchdyl opa bwlylsybstitd3d 8

nenbered ring containing or N, optionally substituted with one or
mor e R¥th gue qranarg IRec%f@]oPHtHOB%HY wbstﬁrateég@w onepes mqeg Rg, Gk gycloatiyl. g s

I
<o Mt e JRIRSLRA 58 N B iy it e p BRI K Yt
nenbe rfen:rhefgoae prdpaibnal Rosubstitlted Svitirond,or dfire Rmadryl}opsluﬁxﬂtyl shbitﬁﬁie&\mﬁﬂh oape or
nore R8; R3 is selected from H, halogen, CF3, Cl 6 al ky
cycl o@rare ReECgo ﬁ@ﬁ@él?yécﬁsrsmgnla%@é langwqx@alengﬁ O5Sarr W 0p§9mqlldrﬁab$tyuted
bst t t
subst i oen% O\QAntlg}e 1 n% ofs sgﬁg&&b E’é@ % nﬁFgﬁ%ﬁca\{ky%,u(é dp $X a(ﬂarlinéjg

menbere rirng con *h one or
nmor e R&miMed SnS&Inthi Rg (f 0QSlorhy, og'fbnd}l BBstl‘a'itédl Q@@ dne Gilnfér@Rl()Hz,an@Rg 10
cycl oal kyl , CN, CONR1 SCQNRlRZ OCl al k CF3, OCF3, 0OCOCH3, CO

- 000 maycwelizs tadoten Ger inginberg sing §pet@1|nmgc,@;| 0 ;g 1) entiong lyaswstitated oiith enchut y |

ester and aget t hy or a ceutlcal
ncceptliiat Bt Rl oM b BRARICERG ey Croee PPl SerpltiRiatne

t her eQbntadith ONG, 96r NDHRidHhIIR sElsHEdMRY IR EnBoOMR S RIBNERT BaY cRlizt RET €asi ng
nmet abot r opi ¢ g1utanate receptor activity, a drug known to treat a disorder

associfetned: winembened risg sontginieg @31 § opN co@iqmamtetlhmde’pmoonea@tmwt&, Rand/ or

a drug kno ot ur ot rans 6 i onal
advang%l \{\%fé‘frﬂeifmh{ﬂﬁ&ﬁ%h?genbé g‘l‘fﬁ C?%‘lﬂﬁ' O{‘@é}% @Mkﬁ on
whi ch d@|6laﬁé§\§ ’CP%@U%[‘O@@GHWU(} @@Olbé(deﬁé'ﬁmﬂrd@mlﬁl%% (Q%%ﬁ*chlﬂ’} ineRdin@lacGRN_ be
| ear ned by practice of the 1'nvéntion. The advantages of the invention wll

be r eabldztdm}almstelamcbacne@ladag{nwdazhsstcxb and COWD; 804 A DEHOSDE T/ dIS3 B0 HH3825
16 el e conbi nat.i ons tjcul arl pointed out int
cl aj néﬂen??qfs qra cyiid Y@@C&B@g{e 1V%tb‘feﬁz?rﬁ%tj Wigh %@%ﬁ‘ﬂ’@c%@ﬁgfy&cc&eggﬁ ption

and theg.fp! | owing detailed description are exenplary and explanatory only
and are not restrictive of the invention, as clainmed. DESCRIPTION [0027] The

preserhytvent! o can ReaundsLe oRd RS Seadihy b Kot pencs oI,

t her eigdida8R38] Bef ore t he present conpounds, conpositions, articles,
systens, devices, and/or nethods are disclosed and described, it is to be
under st ood t hat they are not limted to specific synthetic nethods unl ess
ot her WA ]s peC| fAleUdlsdpsed@rq)@ﬁes Pty r:@mp@t@dgfehpcstetmﬂtleg s (@uRéredepter sgbalyf i ed,
as such ma var is also to be rstgod.t hat the

For m 1or Sy SenEAERERs e Bhdne ena SuliS se e B AR E st ¢ cul'ar aspect s
only and is not intended to be limting. A though any nethods and materials
simlar or equivalent to those esc hereln can be used in the practice
or testing of the present inven exa ods and materials are now
descri bed. [0029] Al'l publloqtloqégzggng d heig Are i ncorporated herein

by reference to disclosR

including wherein X is selected from: carbonyl, thiocarbonyl, CH,, CR,R3, NH, NR4, S, SO, SO,
; Xy 1s selected from: carbonyl, thiocarbonyl, NH, NR4, CH, or CRyR3, S, SO, SO, ; Xj is selected



and describe the nethods and/or materials in connection with which the
publications are cited. The publications discussed herein are provided

sol el y fowotheiosomsscl osure prior to the filing date of PChASPriessIses
application. Nothing herein is to be ”Wonstrued as an admi ssion that the
present invention is not entitled to antedate such publication by virtue of
prior invention. Further, the dates of publication provided herein can be

different fromthe actual puhl|cation e, .which need to be independently
conf i rFg calonpe Hiogarhonys S 3@3’6%5‘5@@@3%%{4%8%&{] ORI hnd ¢ he

appen H i ul f n n n n n n n H | K |
refer gﬁtg g&h nPess Swgoé’ogtgé’x@%lcewa%’ g?((:)tRa“?gls{dg‘f %84 é\#}goél 2 h{ilﬁlljﬂéeﬁ%egrﬁgganpl e,
r ef er ®Rackettoaryhoptionatly sutatitugrdowith R,;"Rais salekted fiono heteaoard ipdoned]lyisobdtiticted

m xtures of two or. nmore such functional groups, alkyls, or residues, and

the | iR oneagymaeye Ruoasgusoeathugpeioied sdtoenc oy mee B4 Rangedodiah e expr essed
her ei " ahout t cul: - - " £
part1 dntiberifhe BREHhing 808, RN ciliBlally 3 b8 §hlont & pRBORL R AOMIRG e

from tfieen:drergayitdptivh#lly subktitetedMWdthnetod nidie RQtdrdroppiandliyasub@itutéd hith.one
Simlarly, when values are expressed as approxi mations, use of the

b
ant ec @daire Ratfout cyclgalkyhi ¢os raembprerbiing epripiRaC, Ché qsé\htqp&émaélw sybgtifeed or s a

furt h%&ithagtpeeo(ftmorle 3ﬁ1 : %l 1ls S ?ct%(g frhgle h, Hg]gg{ns@O%'G@t@d%@ﬁ%g}?&%yéﬁtgm each of

the ranges are si can n’r !’on3’t r’ en and
i ndepengeitiddried cdnieniak e 0, St pPRioptiondllly substRhts® with@RE oF ARk RNA, shhRse are a

nunber of val ues disclosed herein, and that each value is also herein
di scl aeaycbyslizeta ferm €:-¢ mamberad ring gpripinng GO homldentionallyt snbstiatodayitheonct sel f .

F | if th "107 i dj | t "ab 0" i |
i sor sea R g Stect o B0 huborn G e Rk Der Bl Gie meieibeftihg:
uni ts 8RRindiSO, di S6t pl,ssﬂiqnﬁn%; s@sarRiewith bnd & A6 KORAARI Ri fal ep@ide td hen 11,

12, 13, and 14 are al so disclosed. [0032] As used herein, the terns
"opt i dowamh C; ometnbpieid amglchytainmea@isOt hat Nt bigiomalhs suhyatddywidesor orloaerediseRt  or

it AL as B SR PGk P e oEe IS ok B oD WERe | 1

does rat .. JKYPIH, ASCSOENELLICD, -EOR-t KR akif %@&igcesr{s)p%hfﬂczéﬁy fﬁklh@ﬁg%ét%

nodul ator™ refers to any exogenously adm ni stered compound "or agent t hat
di r ectakyd tétyl mdicr act doptiaagdertly ] tée),antdiCOOH; of atphermacedphlly adoaptable salt
presence otr 1ri n.the absepce of e.ndo%gﬁous |l igand (such as glutamate) in

e
an anithREfor ar 3 Dharmpacewiicatly acGeRisRig derivifivedisiigh e a human. The term "recept or
positive allosteric nodul ator™ includes a conpound that is a "receptor

al | ostl@9324 pot erilpadiseloscdrargmethede fir dhe atmentadtaachgonississionydysigictions a
conpoun hat,. has m xed activi. t h. "receptor allosteric
C b oing R bisRAR s EEsoRRle Y o uf e i SFERERT efnbOAETHe Step of co-

administering to the mammal at least one compound in a dosage and amount effective to treat the

dysfunction in the mammal, the compound having a structure represented by formula (I):

R4\/§N
/X1\ /\/N X4 0-6
R X3 Sy R,

(1)

including wherein X is selected from: carbonyl, thiocarbonyl, CH,, CR,R3, NH, NR4, S, SO, SO,
; Xy 1s selected from: carbonyl, thiocarbonyl, NH, NR4, CH, or CRyR3, S, SO, SO, ; Xj is selected
from: carbonyl, thiocarbonyl, S, SO, SO,, CH,, CR;R3; X4 is selected from: carbonyl,



[ 0034] As used herein, the term"receptor allosteric potentiator” refers to
any exogenously adm ni stered conpound or agent that directly or indirectly
augrent s wbheorigspiwnse produced by the endogenous |i gandP(C3auskoiassigeuit amat e)
when it binds to an allosteric site of2 the receptor in an animal, in
particular a mammal, for exanple a human. The receptor allosteric
potentiator binds to a site other than the orthosteric site (an allosteric

site) and positjively au n the res e the receptor to.an agonist.
ecausBorbebes NG St WRberariR:o GO0k @k% i} %%)@@@1! subghitufed Wih of  a
conmpoynd : i 1 . QY WO
2011/ 050y3Eee) GEEBRE] SELUBR U RES SO Rioht RU-ARE, BT PaGh NS
agoni stith &@wadr naake ®nt aglesptioanly subktitded wWitr orexoamplre R,J G epdedkdatat y mar gi n,
hi gher tolerability, dimnished potential for abuse, and reduced toxicjty.

[ 0035 PENReELIIHEAHNINE o O SN rptiepllysubttitygsd withong g AI0E Re: Refipsededtes any

exoge i %%Hg | 3; Q h e V. t

activ?ﬁyéo Ki e ?%%%g?@ﬁ“ﬁﬁﬂﬁﬁgQﬂ%%%ﬁgg%g%ePﬁg&%gﬁﬁggﬁiJEBﬁﬁggﬂha?éﬁgh as
gl ut amhgyre R, @N, ayulantityl, R rpanbdreditigg céntaimingel, O, Sasr Mpopephalyaubitimed The
receptor allosteric agonist binds to the allosteric glutamate site of the

r eceptgth esPrdnere &u1 §e sneleeied e thbalegeh 63%.&f isallsilteoeydeutki.dsept or .

[ 0036 ed.herein,. r my subj. ect rs. t t t,of

b SR Rk e b S RIPhER b BET o8 Peol FEBLRER: apd Ry

ver t el §cliRU6 forasCa, Membiled ridg cbshiniry ©] 0.8 0ENI GRionhiBy sudktitatedarphédel an.
Thus, the subject of the herein disclosed nethods can be a human, non-human

pr i matos maioRedRs ipsgjectedafiping H, badggens fEefs;1-sglkat, Cscomwcloaly!, (guimvazbepidgingr
rodent. The ter ges not denot.e.. rtjicul ar _age, of, se Thus, .adult and
neaborRreiireEr & SER ol PR BB b SRRy SRR B it ended
t o be f6Qyer ephembeRakin@Rbntaii®) €, ©OS 8r NUbptRmblREiUstiftRvith bt & HbRFRSR, OF

di sorder. The term "patient" 1 ncludes human and veterinary subjects.

[ 0037]i$ selestadeframs:p &l O3, ¥R Rachadivgso] Osedkyet:hodgloalkd, SNLFODR RaH2BduR,,

di agn d w d f r of ane .qQr, mor.e neur i cal .and/qr
psyenia roeobited ar araici E3) BB sosne aed de b bt ety Bilverete
9'Uta%EM%JQMﬁ%HEP&kPQmﬁ%h&&n&ﬁuﬂQﬁmQQ%thﬁbﬁfbPQp&ﬁﬁ@mmh&ﬂ@qgéqﬁﬁ@@§ﬂ§ of
t he di scl osed nethod, the subjéct has been diagnosed with a need for

pot entthatofem aghametcattattp pcaepgbletdenmistevertbaeqitvaith adtughavygprkinowntsaletdifect
adninizterin. steﬁj I n. some aspects of .the disclosed nethod, the subject
has b&&HHASYRFLBPORCPY LV HBRE PWPIBAFHYHE agoni sm of met abot ropi ¢

glutamate receptor activity prior to the adm nistering step. In sone
aspectl802¥ he di gdbwdisdospdtarpasthednior tha thestmens o pingeroaninupsiaf dysémetion yi ng a

subj ect ,havi a need for.treatne . di scl osed disorder. [ 0038].As used
ner ei it BIHEF PR RS a0 Mo PTBRL Lol REbMRE R RpE TR e SR e et
W th tBRidiaée tolthe Sdmenal aiMBhdt Shat@mpsiin@hh hidaguge @hd BRSVRNHfeati 18RSEthe

pat hol ogi cal condition, or disorder. This termincludes active treatnent,

t hat idysfubetatinghe mainmet thedcomeund hodhg g stronere dertrésenticdpy dommdn(l):of a
di sease, pathological condition, or disorder, and al so includes causal
treatnment, that is, treatnment direct tooward renoval of the cause of the
associ at ed di sease, pathologicaR4\Méfgﬁi / 050305PCT/ US2010/ 053825

0-6

X4 /\/
PN \ N X4
R X; ~x; R,
(1)

including wherein X is selected from: carbonyl, thiocarbonyl, CH,, CR,R3, NH, NR4, S, SO, SO,
; Xy 1s selected from: carbonyl, thiocarbonyl, NH, NR4, CH, or CRyR3, S, SO, SO, ; Xj is selected
from: carbonyl, thiocarbonyl, S, SO, SO,, CH,, CR;R3; X, is selected from: carbonyl,



19 condition, or disorder. In addition, this termincludes palliative
treatnent, that is, treatnment designed for the relief of synptons rather
t han t he worongsafost he di sease, pat hol ogi cal conditi on, POT/U$2&GI0063823
preventative treatnent, that is, treaBnent directed to mnimzing or
partially or conpletely inhibiting the devel opnent of the associated

di sease, pathol ogi cal condition, or di sorder; and supportive treatnment,

Lo onebi S P! GHS bR, B S OB T fhﬁﬁébgetru‘é‘eﬁﬁw o,

or digg rﬁ&éma%g%?drﬁéﬁ k't?o%ﬁtuffb%r&ftﬁ‘ R s%f‘eEt’%i fRLE Y f t19r§a‘5ﬂ Q0bdiidded

refers to pre averting, |at|ng oresta Pst oppi ng, or

hi ndenvithgorearehdre Ry, efrympthaﬂgembnguteém&mmldryndw Ra,cmﬁBICﬁlMtyldEk g It is
under st ood that where reduce, inhihit or Erevent are used herein, unless
speci figaargd m%@%la@@@ag& RaSvardb Opflﬂ@”dssé Pitutedwitgrone Or Pgee B»eerés pedecids o
expre r h

ha\ei ng ee(r%][ezuébrf)l BJIB’O ugltﬁﬁtﬁg?\gﬁl&gfg%{bﬁ%@ %&1 %nﬁfgasggﬁﬁ% dskl %I% for

exanplog moae BRYGH 6 byaﬂball@mcbg 1Ghigtabdred ﬁ@g/eoxﬁalﬁmgcd] to (Srbrtmmncmnytsebditag@os ed
or treat ed by the conpounds, conpositions, or methods disclosed herein. For

exanplvéth ong; Qigmre&l B sKelgcted Soma sk hﬁlpé% Q‘Eb&wﬂfyét(énu pxelqadsyl.df-snd urR4
act | V'rﬁR%{nbe?? u‘i'%g %e%[; SR %ﬁhg B‘stﬁ?g%@ LRl onS SR Hop2 %1 Oaﬁé{ per son

of ski ysicr'a ave ‘a con at can

be di amymsjeldze% f&ﬂh€@§ é‘»ﬂeﬂﬂ]ﬁer@d eegmemadu@rc 0O, PESNt ¢pzia>na1lr5a§ub@@tmehawf @kl y
potentiate md uR4 activity. a further exarrpl e, "diagnosed with a need

for poremre BeiRnis s¢leeid e Heh@lvgetnyCFs,é}leraEwi &hessiclglyb &h. s supmjberadaingt o a

h I f I h d
Ponnd PaiEC 0 s REN: YebrB% SARiBlsCEH oe aheR i Rrii B PR Sicn a
di agngsing Cﬁéﬂle&%eﬂeﬂ ringfc8h@nae; € 00as o No{nfcﬁfnall? kkﬁﬁtlﬁl&d%&lkbﬁbs&r}n&edlgsﬁﬁs €,
and the li di sctssed herei n. used herein, the phrase

"i denti$ $al®©bdtﬁnorbeH ©Hh &Rl Rof halogsat Geavdkyﬂ s (23 1acxhl®dif}dl,e€N 'CONRRe Q2N Ror ef ers

t I b d f t t f . th
ror * ool 3 rs e bRUCR AL JLRRT FE5E a8 ebf e ToaisfmbhCu R Rt o
a di SQERAlbY Ster ot CBORAE MchS) 8418 i CEDUTY: @ﬁﬁ%h@dawab@s&%ele OGN

earlier diagnosis by a person of skill and thereafter subjécte
treat reartoffapra ghlaenazhestmade lacceptablesdeumtbertbérad)fedlth hdtugtmewinde fitcitf 4 ¢1admdeln can,

in one asggﬁi erforme Eerson different fromthe person making
the dif&9A dszthtnc cgsing gyt %g%f YRBHSEEPS BDEHY 0/ 053825 20 cont enpl at ed,
in a further aspect, that the adm nistration can be perfornmed by one who

subs ed0@ | y periler dﬂedosceldere@mhﬁﬂ%fow #iq eatmerg @ﬂz]nmsrotr@lesdnwe?redw ncHen t er m
"di agno ed far n n_of netabotropic ma ecept or
aot | o et iiss® sBER GoroRl B bR Perl ey A AR Bt AP ot 6
per sond@finisiild to thOmaf¥RN Bast 3n®BHHp&NANn a ABShet AHMImbEntHENELV to QR the ON
that can be diagnosed or treated by potentiation of netabotropic glutamte

r eceptddsfuadtqn\m thye mp9guB isconymunthbranga sthditerg megednisd bl axhlsedidclped apar t i al

bot | ut t t havi b
S e TR o Bl b6 2 bl b e RS BRSRRS
physi gligfmGand afc‘ﬁ'éﬁ&i il SmbAYAI é‘orﬁﬁ‘fs@'xl%t thO8teh Bﬁéo-ﬁ@rﬁmﬁﬁ‘erﬂllg% RRSREmAI 48Rt ed
by partial agonismof netabotropic glutanate receptor activity.

one compound in a dosage and amount effective to treat the dysfunction in the mammal, the
compound having a structure represented by formula (I):

X4 4/\\/\N X 0-6
7N 4
R X5 \X3 R,

(1)



[ 0044] As used herein, "diagnosed with a need for treatnment of one or nore
neur ol ogi cal and/or psychiatric disorder or any di sease state associ ated
wi t h gl utwioaeba/dy®sunct i on” neans havi ng been subj ect ed PCo/us2q@lopsisesl

exam nation by a person of skill, forl4exanple, a physician, and found to
have one or nore neurol ogical and/or psychiatric disorder associated with
glutanate dysfunction [ 0045] As used herein the terns adninistering and

d t f t d
or epariidnE vie a? selpcrelibn’ rebanaadhiaubomt Ol SHRRE RroEe SO 54 1 n
the arty %?eléc'f&i fsl: cabbtin F"ﬁ'ﬁorgl orfyl 'Nﬁqqu} @H,Yr Rzﬁdr@ @@tSrGazt, Mg selected
transderna adntnrstratrg m nrstration by N atron nasa

adm nifsint:atibonyl, thigdadainyB B0 SOf, aTH 0 CR,RNX,av sdédnal fradmambcmtyt ation,
opht hal m c. adm ni stration, intraaural adnlnrstratron i ntracerebral

adm nit&ipsaPeyh, S, rS&nSQz, QHm (RRe @R iRonCORRY: SRR piF aptionalhy mrbstifusadi with
| ncl ugy gl &hﬁ%ﬁ@dnﬁu §ed' &gﬁmﬁﬁ %% eét%H'ffah? glet%}dbg;n toght}ﬁaﬁrg sab& kAl

adntnrstra I'0 scu ar a |on

adm nivath @il c¥inorAy) awlsctm@halqmubaﬂitut&e vraﬂrttnerummt&e ®;, Cnb eyddditygnt:s | n

vari ous aspects, a preparation can be adm nistered therapeutically; that
is, admihcsedrRgicanGIRinast Oas Y. optipppllyissbyiecd withongior Mo Ry Rafigpalgread
vart o FREM 3y PyBhaRALBL PSR IR P HLOKS LAIGhARE R bR Alidonet 1

S, admnis even I SeasSe’or’c

2011/ Q506 Rﬂ@#&ﬁl&ﬂl@&@%%&ﬁbe{r&%@g bsntupingd (hey, 8 61N, tdpeohdiyubafitegt i ve

anmount" refers to an anount that is sufficient to achieve thé desired

r esul twithronerigere RarResfseleeted froam Hy helegdr, &&:.condilleil.dm.10 leoaéwérﬁ)lse a

"t herapeut i eff.ecti t" .refers a that uf.fi ci ent
o acirayrifirdeiEil D SR iop hELF Pt REPL on iRy Bt gl idest r e
Synmpt Qi cyBlitle th ffor%(]?{ Abm¥ere@ $b bbb Bt ¢.00. 008K, @Mﬁﬁlﬁs&k@t@te@fv&ﬁ%& The
specific therapeutrca |y effective dose [evel for any particul ar patient

Wi || cbepee Rugtns sclecied Bom: Bf hélagmofEs.iGhelalkgl, g1t ¢}e10dﬂ<srbr(“dermemérerﬁgl ningeat ed
and the sever he di sorder .. he ec fic c n enpl oyed; the
200, " g 61, S hehepufonll ifind OGRS pafo SCE RS i R AT BVER | 1o o
adni n'f@ﬁn‘i atl Hﬂ%mb&x*é@ %Bﬁtaf?lfm%gm) ng st N%ﬁt%all%ﬁﬁ)sﬁﬁte% With §xcCdrehd@ROR, t he

speci fic conmpound oye duration of e treatment; drugs used in
conbi nsatal@mdcﬁromoithﬂfﬂé‘mlﬂz, hrulctgh:nttﬁeg adlpddifip cyorhmhlpddﬁm @@NIR@B(ed)MRIz; ke
factors_ we t c ts For. .exa within the
ski |1 Y- 6914%11 gﬁt \@%15 PE?%C%WS@ adﬂ&e%YnP re&%neglﬁr%%rwtlﬁeﬁ *¥fse
requi red iR ACHEY R 406 I HEebf £pfarARutiCal 1 salt

i ncr eaglgl t]ﬁleﬁggﬂgag@ ﬁgt?gaéheﬁgleg%i% atéf(be%t 6 g rlriea%ecr?a @%gﬂﬁ%ﬂr%%? t he
effec&hyaﬁdahmhmm&&emnahybamdmbkdkdvmnmdhmﬁmﬁwmﬂedﬂgﬂemwmdon&mmheses of
adm ni stration. Consequently, single dose conpositions can contain such

amuntneur@rraei%?ﬁm%ﬁeetl%err%rr (tItr:arﬁartet%p the daily dose. The dosage can
be adjusted by the individual physician in the event of any

contr gpgykicatio &V nor e
dose jgﬂ?ﬂistra?§0n ﬂg%ﬁf%9$0#%%ﬁan%Qg§®ngﬁiE%ghf&%ﬁ?@%%égﬂ%%ﬁégg§fOund
in theslkd disclatedrage fethodpfar dpy tratreerd of agesroframsngisvi@ndyshiasses af other disease
pharmaceutical products. In further various aspects, a preparation can be
adni n.setf‘éraéwcraﬁsdamﬂpmgﬁw Aty A p pnagiopad @Ptnr)@&a%wtep 0 eﬁa@rimlesteralrg @rount
ef f eC Vﬁ@lrn%tral ﬁrlgas??il I%fung ngé ?&%%g afd atﬁ&ﬂlq Ieh{eé)[ c tJa Qrgélt {é@{ %‘aoﬁ'ﬁ{ ein,

t he ter phar maceu y acceptabFe carrier ers to e aqueous or
nonaqml@@m&ml,lﬂﬁd am)oudd SpEhS b G GctuIBUSRERAtAtS thrmﬁm(ll).Sl ons, as well as
sterile powders for reconstitution into sterile injectable solutions or

di spersions just prior to use. Exanples of suitable agqueous and nonagueous
carriers, diluents, solvents or vehicles include water, ethanol, polyols
(such as glycerol, propylene glycol, polyethylene glycol and the like),

car boxynet hyl cel | ul ose and suitable m xtures thereof, vegetable oils (such
as olive oil) and injectable organic esters such as ethyl ol eate. Proper
fluidity can be mai ntained, for exanple, by the use of coating nmaterials
such as lecithin, by the maintenance of the required particle size in the
case of dispersions and by the use of surfactants. These conpositions can
al so contain adjuvants such as preservatives, wetting agents, enul sifying
agents and di spersing agents. Prevention of the WD

2011/ 050305PCT/ US2010/ 053825 22 action of m croorgani snms can be ensured by
the inclusion of various antibacterial and antifungal agents such as

par aben, chl orobutanol, phenol, sorbic acid and the like. It can al so be
desirable to include isotonic agents such as sugars, sodium chloride and

t he Iike Prolonged absorptron of the |njectable pharnaceutrcal forntcan be

oy e




[ 0048] A residue of a chem cal species, as used in the specification and
concluding clains, refers to the noiety that is the resulting product of
t he chemwal2ospseioses in a particul ar reacti on schene or PSUhsSequanis2s
formul ati on or chem cal product, regatsdl ess of whether the noiety is
actually obtained fromthe chem cal species. Thus, an ethylene glycol
residue in a polyester refers to one or nore - OCH2CH20- units in the

pol yester, regardl ess of whether eth | e glycol was used to prepare the
pol yester. Simlarly, a sebacicRacl ‘Tegidue in a pol yester refers to one
ol

or nore -CQ(CH2) 8C0- noietiges int ester regar dl ess of whether the
residue i s obtained by ree 1KQ% iC ester thereof to obtain
t he pol yester. [0049]A5Rused héeei n, e te R,tuted" is contenplated

to include all permssible substltuents of orga |c conpounds In a broad
aspect, the perm ssible substituents include acyclic and cyclic, branched
and unbranched, carbocyclic and het(Br ocyclic, and aromatic and nonaronmatic
substituents of organi ¢ conpounds. Illustrative substituents include, for
exanpligcludin@eBerdRSC ik Beectbefrom: catbénybahist&boi/.CHL TR, RE, WeN] NRE,H) Sog Sone or

nore and the sane or different for }55 ri ate organi c conpounds. For
bUr poscs 1b$equﬁﬁdsfrqms@rb%lm ehiogeoriybN.IAR o1, s (T RAcS HQLIBYeR: ¢ saieckisy

WO 2011/ 050305PCT/. US20 538252 y sub tituents and/ or any

Vor o A OB B TRl 87 SO Sam e R SRaBE haY Bt B BRI R Y

sat i Sftbﬁo&al?@oﬂ&ﬁi'E?WSOQfCHDE‘CIQ@{EeGI@ﬁ&OO@OKEhcmw §1§/l@1§t‘kﬂ'nﬁll}l' @b@%tddﬂbﬁﬂded to
be limted in any manner by t he pern155|ble substituents of organi c

conpotadbeterabgboptidnelly ewbsttutesibigh Ri;Ut isonlectod frogsubsteraant! extionaly substigitadie t he
|an|C| rovi so that such b itution.is in accqrdance with permtted

val encltfietraigs et (Heanaion s R et e R Can o R

subst 'rﬁéﬂﬁbeﬁ’éﬂ ﬁ@?éﬂntteﬁmh @ Bkakhe HRIRAYIMbstButdd with 0RO BPRISRIR]; M8tis H9&SdnOt

spont aneously under go ?rans formation such as by rearrangement, cyclization,
eI i m it deferetryl. optiof8 5] dubstdeted ithgonear inwuis Ry eiryts)ptlbwdlly subsARaed WA:B@,n;: and

"A4" are us d erei nerlc S ols ta re arlou i
subst ¥ Gt B TrieSe fRbdrs RaRPeH! & C%%g@gm% OO PO Ehose
di scl %ﬁﬁod%e&r% e RANE, WRERCED %ﬂmah?h&‘l%%éd? o, 1 L o Ju?bﬂlo% I¢tuents in
one instance, ey can, I n another i nstance, |ned as sore ot her
subst inhanebetrad nl[lg)ﬁﬁidlﬂ'lhg G, €, ora, k)ptldna];? subsilﬂutlaéweﬂhra)nb sr anobs R dhedd (Rr3
unbranched saturated hydrocarbon group to 24 carbon atons, such

met hy IMaYgYRNAC, to forg} bpyMempetss Pagwntalﬁl%& ﬂ S ?fslﬂbQRtWa”Ysﬁul?ﬁHtWed Wlﬂmnew

n- pent 0. t Wl t
decy| &h"oé%ékyﬁ@ﬁ% %1?%%§e§§ théilgﬁﬁ%g?&)@éféo i g QR gﬁ‘%%@kﬂo\%%"*i
The abbybmgﬁp@pOc&brb@opmﬁbnﬁs@ﬁhﬁ@&bbhbon&h@n@hbm Rgmﬁﬂﬁgﬁﬁﬁcﬁﬂm@ﬁﬁnched
or unbranched. The al kyl group can al so be substituted or unsubstituted.
For exammCes membergH e cgriaums GO peosbertionakie subitutedanieh ene ergperedisobips

| t t
| et udl Bttt DITNER R L E DAY SBRIAM SAGR KRR EXEIRR Y -

al koxy, “am no

as dequr,hegl, @ aor;, 6Cdm@ CAl-YI0-, gietit Beitl dedvititdsH¥eclicOUpineRBingiabitiRg
fromone to six (e.g., fromone to four) carbon atonms. [0052] Throughout the

speci faciddthuayl estar ad aceiig agié methl ﬁgtermgi@d GQOHefosp ph@mw@t:lrtlca%x my@ptiabl@tS@lﬁ

al kyl s and substituted subst

o ot pd PPl o RS P SR RO Sty or SR o b hRir e 11
Subst ikhg@Rsde)efREt dftteradstgl m@hdpiFAhtafbRMREStorladvite rarﬂrué“'ﬁlll&ﬁ?ﬂ)aﬂir&@ a

al kyl " specifically refers to an alkyl group that is substituted with one
or nordasondslr iasheciatedgyith itngesingqmetabplrepic ghitarhate ndcaptor antivitygindéor afdreg t er m

"al koxyal kyl " S cificall efe s.to.an al kyl group that is substituted
with 8W8¥ HB?EE%P?HQ§M§%8ﬁ y?@nﬂﬁgbrlbed bel ow. The term "al kyl ani no"
specifically refers to an alky oup that is substituted with one_or nore

ani no [9%lps, adddéimal %b’éntﬁéqscﬁﬁ%healﬁﬁelttﬁé will oe setyiehy i pariip the desciigtd i n one
Vo 203(}31418?8?19\%5) %ﬂi lrjéga%'%lpé S8&Rous from the description, or can be learned by practice of

the invention. The advantages of the invention will be realized and attained by means of the



24 instance and a specific termsuch as "al kyl al cohol™ is used in another,
it is not neant to inply that the term"alkyl" does not also refer to

speci fi c werns/smR as "al kyl al cohol ™ and the |ike. [00P8j/se&lops3sesi ce i s
al so used for other groups described ®erein. That is, while a term such as
"cycloal kyl" refers to both unsubstituted and substituted cycl oal kyl

noi eties, the substituted noieties can, in addition, be specifically

i denti ed herei n; .far exar a. tlcular substituted cycloal kyl cgn be
r ef er CEEYE apd copibipationgpa %weﬁeépwv the agpgy egwiag,msa é%wsttqlt ipod koxy
can b i

part i i ap i SR G Bl PidRandEind ol ind ARSI P %’%*emp%r% the
Iike.aA@ahﬂmumh@opbanﬁum@mﬂﬁeﬂﬁﬁh@oﬁﬂgenemﬂbnhsmnmnsmch as "cycl oal kyl ,

and a specific term such as "al kylcycloal kyl,” is not neant to inply that
t he general term does not also include the specific term [0054] The term
"cycl oal kyl" as used herein is a non-aronatic carbon-based ring conposed of
at | east three carbon atons. Exanples of cycloal kyl groups include, but are
not limted to, cyclopropyl, cycipaiycipTiong! opentyl, cycl ohexyl,

norbornyl, and the like. The term "heterocycloal kyl" is a type of

cycl oal kyl group as defined above, and is included wthin the neaning of
the t ¢0027]cycl odlhkyigsentiremgiontan basideoniedohotehreadiiyrilyonfeatmoe e t he ring
isre I ced th het er oat.am.such as ut_ not m t ni t rogen,

oxyge olicgyifg g?taﬂ dBHILPAST & i m‘«m&%%@gﬂﬁ mp&é&%@ﬂahqﬁefler ocycl oal kyl
group can be substituted or unsubstituted. The cycl oal kyl group and

het er oaIkyI I

R e T R e I R e RS U

al koxymetlodsraog distlbeed, ant descdibed, htyd rt@hgundaritm:d, thgi thyy aresmt fimitok t, spamﬁt hi OI as

descri bed herein. 055] The, term polyalkyle e group" as used her e
W}%g %‘Fn???BP cBrise restilss o4 th IPéHlCP@ C}gﬁfdxyl ene

group 1 ngm? I gRgen Bl F@rot eriyise pobY

group ger of
rom 2 F5:1gfe BT IAS. L ALoMb R e bEt MhEme O onPinclheRl: LTAETS

r ef er th@pu&po@l df\descvibinpypek ol d¢ bpogts @upy zhralnsled 1h1lendmigb bamingtihger Althoughgey t hat
is, alkoxga@group can be defined as - ere A is alkyl or

cycl oéqu ds 28 TREPTHHYE CquiplRpbiy those §650i’1h€4 beis cpp by Hesddn dhe pipgtisgy

J0a - “hé’8%9&1?ﬁ%&é@”@nﬂb@a@%&%?5@6@%&%?@%&%&4’%@%‘83}'@&%@)@%?“325?‘2 o

is an integer of from1l to 200 and A, A2, and A" are al kyl and/or

cycl 0q06ad] gr oupsl pfblio&ioh hentieidh Hogdik emyhCorprated derchelyeteferée do bigcloscar bon
group of from2 to 24 carbon atons with a structural fornula containing at

| east ahdcesppB-redhosrinden Blairigbria comeghorith evhidhy the publicgtianscic giked.
ALA2
l(oe or )el(sﬁa%@:?é%' 2)n &1& qﬁ%&?rgaﬁlreﬁg%%ﬁ%?elﬂpotr I?hetnh(ﬁs&sﬁpe a%&r t3 %Teeﬁlﬁlgl (Lg | of ¢an

II’lSI’UC ura ene is

pr esenhe prefent hppliRBtidie athlnigtctdiy isitd Gk @aﬁsﬁﬁie@ys zirhﬁirﬁl@di@h ﬁmﬂihe lprdses. The
al kenyl group can be substituted with one or nore groups including, but not
| i mi t é@vendon tsrmpt @tﬁélewo aRbdAte whea@bhcraltlyn by ayreucad|pikipr invantiasx fur@pn(élw)/l

| 0g| K h :
o byl 8t by Gt CigyidSfrrdp U it arb B R oAb RGNS S BTp
si Iyl to sdlifdep&entlyodontilh&l., as described herein.

A. Definitions

“ 2% ¢ 2

[0030] As used in the specification and the appended claims, the singular forms an
and “the” include plural referents unless the context clearly dictates otherwise. Thus, for exarnple,

2% ¢

reference to “a functional group,” “an alkyl,” or “a residue” includes mixtures of two or more

such functional groups, alkyls, or residues, and the like.



[ 0058] The term "cycl oal kenyl " as used herein is a non-aromatic carbon-based
ring conposed of at |east three carbon atons and contai ning at | east one
car bon- cawbantidsodse bound, i.e. , C=C. Exanpl es of cyclroaluseonylosigedups

i nclude, but are not limted to, cycliGpropenyl, cycl obutenyl,

cycl opentenyl, cycl opent adi enyl, cyclohexenyl, cyclohexadienyl,

nor bornenyl, and the like. The term "heterocycloal kenyl" is a type of

cycl oa nyI group as defined above, and i s ingluded within the neanlng of
the téml feyel oéﬁapaéﬁwan%em@%@eg el TS b Jt%@nfuatﬂ VANENEIE @ he i ng

is T ephg&@d fMtﬁé} ﬁnﬁ%&%ﬁﬁ& OWII%#%HCI?@M géjf eQﬁlte Ae'dné ﬁﬁ‘glelt {pe&'lﬁéh?&@ Rrom
oxygen, phosphorus he cycP ¥ group an
het er ohg/mimlrtk@mfIva@b@ﬁdyoﬁmhbeﬂﬁupesﬁculut\eﬂheo r&mﬂsﬂj&&tzhdhwhﬁﬂs arthegpressed
cycl oal kenyl group and het erocyc| oal kenyl group can be substituted with one
or noré BPBYFELPHE bY@l the aptesrgent jahputedit Wé” b%p@d%ﬁ@ﬂd fhacthp ppiticyleed al kyl |
cyclo I I n | kyn

het er ngfrﬁé Ifomf‘S 51% ﬁtﬁgeﬁbé;c% %tov,vmc aﬁ%ox&r Iiﬁlﬁggljgtglo e’ndﬁcyl Jh%% e&% (%/fl tge fin éég

hydr 0xys sig€ifiedi® bothzh (ﬂﬁatld’ﬂ thrtis otlibﬂ dtldpoisit) lah® nﬁllépend@ﬂitl}l dSﬂ tB¢ othSr ﬁﬁ@)@i’nt brd
herein. [0059] The term "al kynyl" as used herein is a hydrocarbon group of 2
t o 24 izalphuricattentsthel there garasd pypabanodvalies disglascd batedl. and ghapeacheghie ipplso

(S:E‘Lts)'? Irllltege?nr %scriot ﬁl gl e@oog?nt%at r&cu?ar%%lm %&c? %" (F))n t%%ﬁe Vaﬁlﬁ ?sse:ffb Srioltr %%z'{rﬁ}%ie 1f the

ps 1’nc
opt i ORahkY 1 PURHidclodsE thaal Kdut Nayed ) dﬁydloseal mg Xlso ahk@Bpbd tHay &lcaankeny|
al kynyl, cycl oal kynyl, aryl, heteroaryl, aldehyde, am no, carboxylic aC|d

ester be@tdvtertwo articdkar uszr@ﬂl,so diselosese, Faazkataplenif 49 end &5 pxel discased.dhaxbl, or
thlolqr i ﬁﬁalbe ﬁ WO 2011/050305PCT/U82010/053825 26 [0060] The
t er m "ey &b AT LY AR LAY herein is a non-aromatic carbon-based ring
conposed of at |east seven carbon atons and containing at |east one

car boneez) bon t rAqlsed Berdid thekatsPlopgoi” S @pashdlyMcalld BHNSC bilsbsLa:l but
are not limted to, cycloﬁeptynyl cycl ooct ynyl cl ononynyl, and t

| i ke. dFbmeibedevant hleclequmsm@aaﬂwh 'hof geear, tayqbélabfhecéeqrmbkmdeg nrtstqncess
define abov 5 LS 1ne | uded MAt |ntthe nganln of the term

"cycl Vméh@ygmgpapgagpugﬁgld?swﬁgsg'wﬁdh 8% of the ring is
repl aced mnth a heteroatom such as, but not Iimted to, nitrogen, oxygen,
sul furngozy) phosplarsus herxﬁet&x&hp%&pwﬂ podftRU RIIGRGNBRE RNAGY GLRA oyl group
can be substituted or unsubstituted. The cycloal kynyl group and

het er eaygdnovdlk ydmpinigerodiporopounder sgb that diredlywir tirdienidy mrgnmmrtsethg actuptsz of

includ'n , but.n limted.t ubst i aIk
Al kKoxghe BeRBRy I e et s ReiyRe ARG he Bk YRy By ER
a'deh%ﬁﬁmﬂ%ﬁb@@muﬁ@éHﬁﬁ%&ﬂQb@&hﬁmkﬁ§ﬁﬁﬁm1eﬁﬂﬁkmnhékﬁﬁ@vmﬂMQé%ﬁMmmﬁﬁtOne
azide, nitro, silyl, sulfo-oxo, or thiol as described herein. [0061] The

term kmcgulldtoréianmmd alvemgbund thatis gl ‘aaepptbh alﬂosmmmtp@tmammyomaﬁboaptduas ed

ar omat roup I ngl udi but not ]Jimted to, .benzene, naphthal phenyl,
bi phe PSt %%%?B%béﬁﬁ’éﬁgs a SoRPeYHY t{“‘?t%lé s mpped ackyiRy sam}hla ROy ﬂ@p@&@s

"heterg %ﬁhmr”m&hrﬁé g\%é%ﬁq ASstBridiMR: bhat contains an aromatic group

that Has at |east one eter atom i ncorporated within the ring of the
aromatic group. Exanples of heteroatons include, but are not limted to,
ni t r og@es4| oxyger:As wad herein, ﬂ]edemhﬁsmpmnmlostbh«pweﬁmtorf hefetﬁb rmy

"non- het er oary which is al so |ncludea in the (% q1 defines a
gr oup eﬁﬂ%&noe%}ﬁ 9%}?%“%(1 SOTBRRINA O GBI that Hgcty g dn: xavﬁrafm%s the kesPePSat om
The a n be
subst Ip%[éuc%ug%&w%h%aegdé’f%@hkbﬁéégh S%ugg 6‘5 @} gﬁf&ﬂ%%ﬁé&itﬁiﬁds by %] Afib é/tlm&l E&UJ}‘ th&
OptlOmakbymﬁubsmumMLﬁﬂmﬁﬁ&ﬂh%nﬁ&ﬁh@ﬁﬁkwkmnﬂbhﬂmenaﬂkemyhpumyﬂdﬂ%ﬂckeny|
al kynyl, cycl oal kynyl, ary het er oaryl ,  al dehyde, am no, carboxyllc aC|d

est er onfiator biads %Sltqﬂﬁmrd&%n thReftbwéerwaszﬁe&@l al steFis Site) angIPosiEiyeo- oxo, or
t hi ol I r

o oo SR 0 e PG sl ko RS BSRELS YA,
aryl ghotpsptbh) attivatyed fhwehfotiedef Hekeptb Ballsfctis @dteﬁmﬂgr plof/iet Bdeinta@ss bver
napht hal ene, or are attached via one or nore carbon-carbon bonds, as in

bi phenyl . [0062] The term "al dehyde" as used herein is represented by a
formula -C(0)H. Throughout this specification "C(0)" is a short hand
notation for a carbonyl group, i.e., C=0. WD 2011/ 050305PCT/ US2010/ 053825
27



[ 0063] The terns "am ne" or "am no" as used herein are represented by a
formul a NALA2A3, where A", A2, and A" can be, independently, hydrogen or
opt i onal Iwo=ohgspioat ed al kyl, cycl oal kyl, al kenyl, cycl earkseyio/o5zskynyl ,
cycl oal kynyl, aryl, or heteroaryl gro8p as described herein. [0064] The term
"carboxylic acid" as used herein is represented by a fornula -C(0)OH.

[ 0065] The term"ester" as used herein is represented by a formula -0C(0) Al
or - 0) 0AL, where A n he an .optionally substityted_al kyl, cycloal kyl,
al keny e,uwi‘ RERTERE aﬁﬁwﬁg‘; PEORsIC ISy ‘ﬁgﬂa,gesamn,wtfbffe, ﬁ%teéz%ﬁlrey‘%‘/‘crﬁﬁ%?ép as
descrished NSLE RighdNSItRIN. RRINERE SbicnRd rSBdsDahelub& HhERfEsent ed by a
forrrulsgﬁg’( Alg%?lé-%t-sé%a%)o ’aﬁﬁor&-%?%(%?%flc-ﬂ%%?o%ég}l F&i\/\t/%e?e?A' and A2 can
be, independently, an optionally substituted al kyl, cycl oal kyl, al kenyl,
cycl 0400351yl , alAsyusgd hereine theatday Yrgteptaraflbstene agvaistt wéary o gryaupgehesslyi bed
herein and "a" is an integer from1 to 500. "Polyester"” is as the term used
to desdmimgersd gpunprndierat hetstiseBaausmkidhe actvity oh thsaeerér 13 theabsdishd

havi n r i e WTo]s S W : i east
foo. s gkt e AR kLS FaRmA R R R ERE RO ATY, Binile | Pod
by a fhamanl arhdlr8dptorwtiesteridhgoaint bivds aathe hBostéritdepamdenditeof tlenrcagptorandl | y
substituted al kyl, cycloal kyl, al kenyl, cycl oal kenyl, al kynyl,

cycl odliRgthyinflugieps theguthpgerid Bierafithercseniodescri bed herein. The term

"pol yether” as used herein is represented by a formula -(A 0-A20)a-, where
A an can b ' dent «an:.apt | I i . Kk .
cycloi?ﬁ%ﬂ, a|kgﬁy5?9§§§F%a Qéﬁ@f%ﬂgﬁgfh§Bab€¥?%%§ é@%@%ﬁﬂg@blﬁ%ggmmea

het er @dthd hegtin dpcldesichttheds dagrbeian cabiblatecasuch s amadnith&lge fisigfa Hirdpanrchbtile) 0b00.
Exanpl es of pol yether groups include polyethylene oxide, polypropylene

oxi de anarphiwny bihug) tee subjsat gethehorargivresed enghods gpp Beea hymaggos-weagi n
refers_to t hal. . fluonine, l.ori ne, 1. nd i~odi ] The
tor m PP ASpETEERT e ol B i Bl o R R BRE iR gt ee

ar omatdefot@la pagitulil @b $ex! MAGs, AW 6IE BBndwbonh hwlﬁeo@d, ab ®aB s Qi@csfwhditeer hiang
menbers i s other than carbon. Heterocycle inc udesjpyrldlnde,'pyrlnldlne,
f ur an,or ftmaprehmtendgq toobeecovirsdx dypatient iekws 1) sastd)ast afflyated witk a dieasedire,

t hi azol. i m.dazol e, oxazole, i,ncl udi 1, 2. 3-oxadi azole, 1, 2,5-oxadi azol e
o st B e e bR D g ety S oo bt il oz o
including, 1,2, 3-thiadiazole, 1,2,5-thiadiazole, and 1, 3, 4-thi adi azol e,

triazqh@s7]i ncl udh Bée dspécBof tHcahRlRed tethods,ithd Adfcehast kA az@h&sed At 41di ng
1,2,3,4-tetrazole and 1,2,4,5- tetrazole, pyridine, pyridazine, pyrimdine,
pyr azinged forticatmaneof ¢neciruara gedropgicat aridior pygchagitic disgrdsr and/pranyrsher

tetrazine, includi.ng,1,.2,4, 5-tet i ne rroli dine,. pi.peridi phe

oi per AR g pRER RS e iR S hru e B BE NG B omen,

di oxangpec thd\@isdlbded mdiRR0 AleTHa8jct e bedly dibOoktd wth aURed fii¢ob&infatich of

represented by a fornula -CH.
metabotropic glutamate receptor activity prior to the administering step. In some aspects of the
disclosed method, the subject has been diagnosed with a need for partial agonism of metabotropic
glutamate receptor activity prior to the administering step. In some aspects, the disclosed

methods can further comprise a step of identifying a subject having a need for treatment of a

disclosed disorder.

[0038] As used herein, the term “treatment” refers to the medical management of a patient
with the intent to cure, ameliorate, stabilize, or prevent a disease, pathological condition, or
disorder. This term includes active treatment, that is, treatment directed specifically toward the
improvement of a disease, pathological condition, or disorder, and also includes causal treatment,

that is, treatment directed toward removal of the cause of the associated disease, pathological



[ 0070] The term "ketone" as used herein is represented by a formul a

Al C(0) A2, where A and A2 can be, independently, an optionally substituted
al kyl , cywbaalikgbiosal kenyl, cycl oal kenyl, al kynyl, cycl earkysegio/o53sey| , or
het eroaryl group as described herein.19[0071] The term "azi de" as used herein
is represented by a forrmula -N3. [0072] The ternI"nitro" as used herein is
represented by a formula -NOQ2. [0073] The term"nitrile" as used herein is
represented by a f term!”si as, used herein is

[0074] Th
r epr e SERYIEANKY § diordsr ﬁﬁ@@dmgﬁl g RIS g ?Sepa&laﬂvmrezfgm L At &5y fegggnent
i ndep I i I
alkoxgﬁggﬁﬁgﬁ§hgxg§%gga rﬁﬂ%tﬂﬁ@%b¥m§§$ riyngg q%@%hmy&ﬂgﬁgﬁgﬁﬁaryl
groupoaﬂmd&&qqn@&ﬁmheeebnnmhoﬂﬁBkIhenmenmhm£whﬁ@ﬂnmnnmagoupaﬁdhﬁmeln is

represented by a formulas -S(0)A S(0) 2A1, -0S(0)2A1, or -OS(0)20A1
wher e campleighy BATHNE B éﬁve&ﬂpnamt e%fihﬁ aﬁﬂgma dgligsate, pithelagighlapnditiog@roal kyl |

al ke”?ﬁ%e %CIH%II be tr@th t at &Y ELOALA %IOye‘arté{ glz%%(%mé}&tdﬁétﬁﬂ‘r sﬂamﬁé ﬁgp as

descr erein I’OU IS Specl t1-on IS a s

not at ithdradyodirc<ord. tow el th@frﬂproﬁﬂhét@ Y the ais@cﬂﬁéiﬁdﬁ@ﬁ@bﬁthb@gicﬁf &sndittont be
sul f o-oxo group represented by a fornmula - S(0)2Al, where A' can be
hydro@éﬁ“&?-an optionally substituted al kyl, cycloal kyl, al kenyl,

cycl oal kenyl , aIkynyI cycl oal kynyl, aryl, or heteroaryl group as descri bed

her e 2&035“6 ter %L%El il ‘*pCI"e fib e&” I eﬁt%{gﬁ&%&tts r ﬁ¥1fcﬁ’n ép{Ihgut ed

S(0) 2 er can b epend n optl
al kyl obeMﬁhg;&I)ﬂeyﬂaumg,l Hppyg, ocmuaaigk-@ﬁwthln@frkmnmbpenmgg b%ahmylw ad\aﬁéﬁ , or

heteroaryl group as described herein. The term "sul f oxi as used herein
i s repfedehtisyndsystgod hehihere scdgco)ipiibit wh picsent arggd Aoream gnlges specifically

d / / /
L Upe T dme s R RARF It o RN R AR s o ooy 22

cycloalkynyl aryI or heteroaryl group as described herein. [0076] The term

"t hi ol[bosg used Aarsei Rerefh, HRAEBS CNAE@saY ndeah® haNih@bechidubib Q8T 1] alpteysicelr m
"organi c residue" defines a carbon containing residue, i.e., a residue
conpr iezimigaten beasersonel ik horexamply, 2 ahbidias kod ésmg e havs arwmdmpmﬂnaédatt o the

b t id di
& gan e Pl @Y G0 B8 Toe FARASAS soPhaliBia o me MO0 Ao R i iR 28 oot her
ol ec gk omnplRr APRoged ek 8RR tréeIMBY POtcRXMBR D niliILR P Uity Wb having
phosphorus, or the like. Exanples of organic residues include but are not

I | m t é)detamb;dctedrto s phpti¢al nxmn@ndnybysa pfatI;d(mf)sktbll; fogghsmpleLa Bld'saidnoaa;d fopmcho or

|tuted r etc ani ¢ residues . ef erably
Conpr 188 ngdioutRis AR bt GisghosplDp n5Ea gk EBRGuFE SR TH51R8 WBhFisbn at o,
1 10 G PoRh@IB mGulkPa&ivedr B]R ﬁﬁﬁéf%xaﬁblel“&l%rﬂséa%mg n&OfgE- In a
further aspect an organi c reSidue can conprise to 18 carbon atonms, 2 to
15, C@DmnnatanmﬁmGllet@cmﬁtﬁ ‘arfeontodiaving beéh subjBteddr b phyatabsgmiBatiom by ccar bon
ators, pel%ron %f gkcl)ll 4f0? g{alrjrg)ﬁ]e %tp%gglclan and found to have a condition characterized by abnormal
mGluR4 activity. Such a diagnosis can be in reference to a disorder, such as Parkinson’s disease,

and the like, as discussed herein.

[0041] As used herein, the phrase “identified to be in need of treatment for a disorder,” or
the like, refers to selection of a subject based upon need for treatment of the disorder. For
example, a subject can be identified as having a need for treatment of a disorder (e.g., a disorder
related to mGluR4 activity) based upon an earlier diagnosis by a person of skill and thereafter
subjected to treatment for the disorder. It is contemplated that the identification can, in one

aspect, be performed by a person different from the person making the diagnosis. It is also



[0078] A very close synonymof the term"residue"” is the term"radical,

whi ch as used in the specification and concluding clains, refers to a

f ragnment ,woroups03ms substructure of a nol ecul e descri be@Cimarsedm/osasegar dl ess
of how the nolecule is prepared. For MWxanple, a 2,4- thiazolidinedione
radical in a particular conmpound has the structure regardl ess of whether

t hi azol i di nedione is used to prepare the conpound. In sone aspects the
radical (fo an al kyl) an be .further nodified . €., substituted
al kyl )COBS?HWQ\% gl"ghmﬁl@aasr)ﬁer e ALMES PR Ca%'izﬂo%%rf%%% @y PAEMESl s. " The
nunber D is not critical to the present invention
unless &%qﬁ%ﬁgﬁﬁ%catg'hygﬂnﬁggcoﬁ%rary el sewhere herein. WO

2011/ 050305PCT/ US2010/ 053825 30 1-12 carbon atonms, 1-8 carbon atons, 1-6
car borj0@42¢ns, orAshsdd haeimomeaermrediagms@i With & heed fas pekehtiat'am od mgaatiotropadi cal

can haye 2-26 carbon_ atqns 8 car bon rbon ato 2- 8

car bo rngéela%rg recgppr @alBen r%i%‘@ﬁ% agpg beop %lﬁresfga Lo Bli%“ca?f ?Elorlgg i8I of t en
have a east iC
o ooy SHIER RN o fhyBiah R fgﬁ?%‘ﬁ%&r%2§nﬁﬁ&?&§t@%§?¥§dﬁnﬁé&%ﬁe§%ﬁ. c

at onms Hyspoa:nﬁatl& oMnet%dtﬁm[@ydmte&en@m&tdwhty.adr cal. In some aspects, an

organi c radical can contain 1-10 inorganic het er oat ons bound thereto or

therein |ncIud|ng hal ogens,. oxygen, sulfur, nitrogen, phosphorus, and the
like. [ les dfS WEgheire, rdiegnoarswithangerbiop partiah :2onism 9 rﬁfftﬁ'aarocpef an al kyl ,
substr 0 I

Atk SN o B0, S L TGO 5
aI kyI (smnlbfmx arafigle, Spibsicidnyieidfoahkid Ieat besaditiciethaticaal Hé}dl&g’mbmr’fi‘di&;d by
substituted dial kyl car boxam de, al kyl sul fonyl, al kyl sul finyl, thioalkyl,
t hi oharekl R%qufIaP{@ﬁSﬁbO%%“sgﬁuiﬁmaé%lreaPM@fx%ﬁthﬁﬁl oal kyl, hal oal koxy, aryi,
substituted aryl, heteroaryl, heterocyclic, or substltuted het erocyclic
radic wher ei ns
2 Cah e 0L 8 TSR BRG] IR PG A il
al koxmd/aelpgahﬁmotdlscfrhwlreﬁytﬂsea@y stabiss@ligted RaRigiymitadyfarciondhizeishy | am no
radicals and the like. [0080]"Inorganic radicals," as the termis_ defined
and udedingbed syubjcsisatan phyne a&a@@nat@rl&w mntqﬁélﬂélf foF éxaémﬁarar Rhgsiglnyangt oms
ot her thant %I’ bOﬂ orlrplgrre ar“00 1 (ijan or psS tIi'iICS SOI‘ ?%i,sed % ab I{E)lns Of at ons
select (%P V% fogen, i éﬁ ﬁ%gﬁ Si19°00m, EW8 oruss "
seIenmy@hn@ﬂﬂ,halogens such as quorlne chl ori ne, bronlne and |od|ne
whi ch can be present individually or bonded together in their chemcally

stabl e conmbi nations. |norganic radicals have 10 or fewer, or preferabky one
to si X051 one t AAsusad heraisy gaﬁﬁ@waiaémml%@mg @ﬂedad@mew@atmﬁndefdr toagletmfé 0

| nor gani ¢ i ncl ude Q hydroxy
at opSnareviipy & PR R fidhdult o doghisee SR insiofs HECmB g M Raue
i nor gaRilied itk Gatlafid inthRlel B\ ot GintiRdits, el a‘aﬁnﬁl@ﬁratf&)ﬁvﬁa@@&ﬂﬁﬁ therein the
netallic el ements of the periodi c tabl e (such as the al kali metals,
al kal |ademesiratt1hn redmanistration &y giltalasion nsasall ad ministratioaniodealasinahistratom, act i ni de

net al s al t h suc i ons, can soneti nmes ve a har maceutical | y
o opt B bR At G S o o Bdiod. BffiIRes
phOSpQﬁ&ﬁnmﬁﬁmhH%@a@ﬂbﬁﬂﬁ&ﬁk&p&Qﬁ@ﬁ&n&@ﬂkﬁﬁhmniﬁﬁ'ﬁ@bh%glm@gﬁgé@hﬁl&@d'Ca|5
do not conprise netalloids el enents such as boron, alum num gallium

ger manitiavenassiemimstration, infreaderid radmehsttmrtlonrmltrunumbkar adbinstgaen, ehénent s,

unl ess ot herwi se specifically. indi.cated el sewhere herei.n. )
2011/ GB@%‘@%“@@\S/ aaezglﬂsrtﬁ)@s igstp{iRyRaAn %rewfl%mmus B KL ﬁfn us

acc epta%gc a gfeﬁﬁrrah&? §a erg%ltnﬁﬁfsf%iredttﬁéta éu%cél@é (it %l Qﬁllﬁ?slt%ré(d O r Qi BEEYA

undesi rabl &, out causi ng an unaccépt abfl evel of undesirabl®e
bi ol ogliscade C&fcf)ﬁdltlsn oIn funthearacibingspects,a gepaeitemi candbe mamnasterefl 0082] As used

herein, the term"derivative" refers to a_conpound hayving a structure
prophylactically; that is, administered for prevention of a dgge)ase or COIldlthI‘?




derived fromthe structure of a parent conpound (e.g., a conpounds

di scl osed herein) and whose structure is sufficiently simlar to those

di scl osedwbepdiosomad based upon that simlarity, woul d PeTaspaonsss2by one
skilled in the art to exhibit the samd or simlar activities and utilities
as the claimed conpounds, or to induce, as a precursor, the sane or simlar
activities and utilities as the clainmed conpounds. Exenplary derivatives

i ncl ud Its, ester am des, saljs of esters_or amides, and. N-oqxides of a
par ent[&&‘fﬁrpound.As[‘@é‘iéﬁ’r‘?’ﬁ‘eﬂleé?ﬁ‘ﬁ “qfleatie 3RABY el Cfes foffermaunt i‘\"tsu%}lqnéf er to
a funcgfi I i LSAiti6q O asic or
AR R R S D S R s B ot

| i m t &thHeeapeuti@dly dffesiveimaantt! réfatsitdas amouacthatniateticienat b axlyibvethadedsed
residues of trialkylsilyl halides, residues of alkyloxynethyl halides, and

var i oURCTeRIES Il B havg 2 cdaponiHaHIed ry Ry but(is gencrally insuffigignt &o

"Protecti.yv i-n. O-gani.c.. 5] ts,

w1 oy bR RSt yo R o B EROSRally Cpreclle HEROBE Al anGoaloall 0 o1y
(or a pgtielt vibldegdndrimppn Wivhhiet o€ Edctof inoludhig tAydRGrdabbding MedtdrtbindaBe sdi@rity

di spl aced as a stable species, taking with it the bonding el ectrons.

Ex anploé ghegfisagdgrt s Ispediféaeamppstion spwlavee] the ass brdvwateht, @saespldicalthspuaicthg,

but not limited to riflate. .mesylate, tosylate, brosyl at nd hal i des.
roossrisaib Bnrateliete e B R sl 8B YBh R E A aCsRb o,

t hus, tﬂ@i@&ﬁb%bwomw&nﬂ%ﬁ@i; 2 dirgionloise frdatmdnt] HAPIsed iR SoBihhtickSorot her
conformati onal isoners. Unless stated to the contrary, the invention

i ncl udemchlentabyith thespetifie eornpamd coplaysd wed likafcivrxwelt krovof indhe mefsalasiss .
[ 0086] Unl ess stated to.the contrary, formula wth chem,cal hopds shown
onl'y aorsgraty fiveelihicns S8 d it Pittneudld fed et s ko Bigh
POSSi Bh&er&RIIRE to Seteve tRAGR BN AHREdPRIRY cffddatt R AT RIcreadthe /oM gstufie Of
i soners, such as a racem c or scalemc mxture.” Conmpounds WO

2011/ 0BOGBERCTEROLDICO&B 32 Bed@d dbs cifedtied dhigy ddsn cambe diortediimio ondtige nor e
asymmetric. centers and,.  thus, patentially.give rise ta.di astereoners and
opt | cdp s darRiEose Al %@gm&rakl% PILHEE Yri AT &SetCﬂ@pB%_%@rﬁan CAvaRtHEh
i ncl udgRyudislor §L&{ﬁﬂulﬁﬁl%§ﬂﬁ¥&>f & RAskELFRTA Ty aSsenartk dBSagk heh be LGasEd B¥ fRext ures,
their substantially pure resolved enantioners, all possible’geonetric
i somengdivided ppysariaainebit eeat diyangeoeipiiaticgisal Desdgdeene ofiryMnd cands of
stereoisoners, .as well as iso] ated specific stereoi soggiras, re al so

€

i ncl uddanigeret HyoRHY e ese HMIPKERs dARY:iTer Jledt SN uidgncscan ke e
such . i i . i L.on. or i i j . known
® o T oS RO iRt Ror RO RS HA R AIARAI Ao

m Xt urfertiodr vati@rsespsniya psepafabiob éd be stmaisas@ktas prépistacticdlyeéfectfvea conpound

can be represented by a fornula: Rn which_ is understood to be equivalent to
a f or oynt”; that is, an armount effective for prevention of a discase or condition.

[0047] As used herein, the term “pharmaceutically acceptable carrier” refers to sterile
aqueous or nonaqueous solutions, dispersions, suspensions or emulsions, as well as sterile
powders for reconstitution into sterile injectable solutions or dispersions just prior to use.
Examples of suitable aqueous and nonaqueous carriers, diluents, solvents or vehicles include
water, ethanol, polyols (such as glycerol, propylene glycol, polyethylene glycol and the like),
carboxymethylcellulose and suitable mixtures thereof, vegetable oils (such as olive oil) and
injectable organic esters such as ethyl oleate. Proper fluidity can be maintained, for example, by
the use of coating materials such as lecithin, by the maintenance of the required particle size in the
case of dispersions and by the use of surfactants. These compositions can also contain adjuvants

such as preservatives, wetting agents, emulsifying agents and dispersing agents. Prevention of the



Rn(a) Rn(b) R17(e)Rn(c) Rn(d) wherein n is typically an integer. That is,
R' is understood to represent five independent substituents, Rn(a), Rn(b),
Rn(e), RwWoORoIRI(®5. By "independent substituents,” it PETrESamw/o053sas each R
substituent can be independently defi2led. For exanple, if in one instance
Rn(a) is halogen, then Ra(b) is not necessarily halogen in that instance.
Li kewi se, when a group Ris defined as four substituents, R is understood

to represent four independent supstituents, , .Rb, , .an . Unl ess
i ndi cACER ?%mtcrf@rwsaﬁay, ¢ chered Bethe fRrdmian rVéﬂ%%amﬁﬁ%ﬁt?rzﬁg a%a%#wgaf
arti r . i I alai used
Por &1 nlbflf RS halberR hRRAZIRAL phpBE IO Ril Ahd HAIRG, FABREKoTe! RURLY 6
t et r ahiydudef isstamic apidREAchras Bidass, satiuma@plovidy lhed thellkiei ReolohgeBtabsakption of the

hydr oxybenzotri azol e. EDC. 1-ethyl-343-di nethyl ani noFr opgslm]S car bodi i.m de
hydr odHFSrblg Bharmpeatica] fap pan Reprpught ghout pyuls inglupippef ASANERPUS Sy RlURiRET RT:

Room r ot . / / 1
ot SRR e SRR At RIS LA R S e Ry e, o,
2- Pr opaio@kencapsiBt @dtricks Biithadelg in[bdB{ahtse bolsadrsasueh kol glasthienifdydolidge
used to prepare the conPositions of the invention as well as the

conpodrbi@tpcstsespsed pely(apByduless ddepanding Hpethde thefalugfosral yaeirrddhei n.
Th terial i sel ' it d that
nese s B S R EE KRB PLRRFLEERSE IR Rl RtiETSlRpd 1

roups, se erials
ar e diigjedtasie torindationdark @lss %ﬁé}iafejd%yreﬁftﬁmﬁ theQfruedihovarhésBismicRdalsibnal and
col l ective conbinati ons and pernutation of these conpounds can not be

expl i evhi¢hyardicempaddalvite hedy tissuepeldicfinicethbly feromlatiops eancer sigrdizadder i bed

herein. For .e l.e, ,if arti.cul ar. .coppound i.s di scl.osed..and di sc ed
and a HRREySon TRl o Rt Mo BES Ry Hs oo S Bie ARSI oo
I ncl udhdBrinhe sEAMPRUALSMPHSiCHSSFHES & bSRQBIVeH 8 llsYersih &Rl @l 8fdr biSotRach

and every conbi nati on and pernutation of the conpound and the nodifications
t hat ateslpiossiableanedd pskprapde ufd. chliTablé hatiriccaraats tan nblede sugarsaqugh asThus, if a

I f ul , C i scl d L1 . . C] f
oo e R TR LRERER ety Sl e P GRES B dE s AR RUEU AR Rl o 1«
di scl %%f%&ivetﬂa%l@y@@iﬂtﬁe%ggo'f@om%1(’9{19&3&1@@@5'.' y recited each is

i ndi vidual Iy and col | ectively contenpl ated neani ng conbi nati ons, A-E, A-F,
B-D, B-E, B-F, &CD, CGE and CF are considered disclosed. Likew se, any
subset[0&#8] conbi ratdswlne of a timesealispecadssos whcd ol ths spkcifidatien arfdogonetudimglceyims,he
sub-gro of A-E, B-F,. and G E woul d be considered disclosed. This. concept
appl 1 0RO 1 MaEpEbrtis I TN BRTG A 5 ERERSELERRGS TP ROLST FHATORd o,

St €PS (el Al qRbn TREIMIAM HEhRS frO8EIERATLY ATihehler iRGmbiBYSTLT On..
Thus, 1f there are a variety of additional steps that can be perforned it

i s uncetustiypoldtainbd fromabé clofmitdi eperiad dihuis, @nathysine pdycohresidec per padyesed refetsh any

speci fic aspect qr _caonbinatjon of aspects of the t hods of the i|nvention.
[ 00907 £1F 8F AT XIS d L apity e B@%&t‘m fegprgllegs g%vggeégﬂ Hutere¥albiter t ai n

functi ] I & -af.6.C LA SHEUGE L I f

port or s RERG RIRLAEGF  SnlyrE RGeS iR phBRY EETEEE are &
var i etnyorotCO{CHOtCD emoichiat inchapglecsiar rpiddkssaimehdthurahd epidubatobained®l at ed
to the disclosed structures, and that these structures will typically
achi everdfing sehafis acidsaiian cser theraboumbgn the polyester.

[0049] As used herein, the term “substituted” is contemplated to include all permissible

substituents of organic compounds. In a broad aspect, the permissible substituents include acyclic
and cyclic, branched and unbranched, carbocyclic and heterocyclic, and aromatic and nonaromatic
substituents of organic compounds. Illustrative substituents include, for example, those described
below. The permissible substituents can be one or more and the same or different for appropriate

organic compounds. For purposes of this disclosure, the heteroatoms, such as nitrogen, can have



WD 2011/ 050305PCT/ US2010/ 053825 34 each di scl osed derivative can be

optionally further substituted. It is also contenplated that any one or

nore deriwatzhugsews be optionally omtted fromthe i nveRCIrars2010t05383s

understood that a disclosed conpound Ban be provi ded by the discl osed

met hods. It is also understood that the disclosed conmpounds can be enpl oyed

I n the disclosed nethods of using. [0092] 1 n one aspect, the invention

rel ates to conpounds having a structure represented by formyla (1): (1)

wher eifyAroRen PUSUEFRs adioy %Iameﬂegﬁlgf?ﬁy SIS ﬂ%ﬁ??qmﬁqﬁﬁ%@?d) lmsvg NR4,

S, SOywmBsati ' ar | ] 1 ¥ or
W satlsf§%hé %I&ﬁ%se&ﬁtﬁg h%tér%gfogﬁ ﬂ%éclostuw 1@?9{ 1{3%?%& tonid 111'{1\‘%31 Slnggé

CR2R3, S, SO "S2 ; X3 is selected from carbony car bonyl,

S2, @hidneidR2MR3 permissible subsdtucsts € baahdofipommdsc aylkm miyd termmdifsabaititamyloy S,
SO, S, CH2, CR2R3, CR2R2, COOR4, CRAR4, aryl optionally substituted with
R4, hebEsBaisA Wisht nglyds fhy 1aphet proyise ghahsiqh splstitution is inragegrdaageattiad f r om
het er ] i ' ' . ' |

ubst {0 g® ARt ke SRR o b B0 Rl 20 e B BRI b

cont aistibigcompond, 2.0 a ddmmpind ahaldoys sétBpdntintdoasly Wnldrge Rangddormimios st as

Rl is selected from heteroaryl optionally substituted with one or nore R4,
aryl OptrBHaReyegystizatiop edinyipationeefe. or nore R4, C3_10 cycloal kyl, C3 8
menbered ring containing C, 0, S or N, optionally substituted with one or

nor e " [ feom. H,» hal.0gan.,4 , | kvl 10
cycl oiﬁ%ﬂﬂ o d derinidte IS %eg%é’on e hgk)%,’ Faa gfgl%l\‘tsg%%‘iquelg‘nag?éf’%e&g
subst is{mbeid toveples@n&afsusBpeéfiBRdubsRican d TRSsemhbeehh BE ahpsifbefitieiE3ndt
menbered ring containing C, 0, S or N, optionally substituted with one or
nmor e Hgnited to those disclosed herein, and when they are defined to be certain substituents in one

instance, they can, in another instance, be defined as some other substituents.

[0051] The term “alkyl” as used herein is a branched or unbranched saturated
hydrocarbon group of 1 to 24 carbon atoms, such as methyl, ethyl, #-propyl, isopropyl, rn-butyl,
isobutyl, s-butyl, #-butyl, n-pentyl, isopentyl, s-pentyl, neopentyl, hexyl, heptyl, octyl, nonyl, decyl,
dodecyl, tetradecyl, hexadecyl, eicosyl, tetracosyl, and the like. The alkyl group can be cyclic or
acyclic. The alkyl group can be branched or unbranched. The alkyl group can also be substituted
or unsubstituted. For example, the alkyl group can be substituted with one or more groups
including, but not limited to, optionally substituted alkyl, cycloalkyl, alkoxy, amino, ether, halide,
hydroxy, nitro, silyl, sulfo-oxo, or thiol, as described herein. A “lower alkyl” group is an alkyl

group containing from one to six (e.g., from one to four) carbon atoms.

[0052] Throughout the specification “alkyl” is generally used to refer to both
unsubstituted alkyl groups and substituted alkyl groups; however, substituted alkyl groups are
also specifically referred to herein by identifying the specific substituent(s) on the alkyl group.
For example, the term “halogenated alkyl” specifically refers to an alkyl group that is substituted
with one or more halide, e.g., fluorine, chlorine, bromine, or iodine. The term “alkoxyalkyl”
specifically refers to an alkyl group that is substituted with one or more alkoxy groups, as
described below. The term “alkylamino” specifically refers to an alkyl group that is substituted

with one or more amino groups, as described below, and the like. When “alkyl” is used in one



R3 is selected from H, halogen, CF3, C1_6 alkyl, C3_10 cycloal kyl, C3_8
menbered ring WO 2011/ 050305PCT/ US2010/ 053825 35 containing C, 0, Sor N
opt i onal Iwo=ohgsdioat ed with one or nore R4, R2 and R3 ne¢Tapedions3sed form
C3_8 nenbered ring containing C, 0, S4or N, optionally substituted with one
or nore RS; R4 is selected from H, OH NRLR2, hal ogen, Cl_6 al kyl,
C3 10 cycl oal kyl, CN, CONR1IR2, SO2NR1R25 OCi _6 al kyl, CF3, OCF3, OCOCH3,

: tic id derivit, cifi aIIy i ncl udi ng acetic acid
- but 91P5t3é’§? and a pepeilicdpim Sichiog ﬁ%}( éﬁetws R theiHS new%aant to imply that
phar o |, f I accept abl e
derlcg%?%ght%k# ?&ﬁﬁﬁogg e§é} F%@’%gg’sggg%c% %g% H%ﬁla (1) where
Rl is CR2R3 aryl optionally substltuted wi th one or nDre R4 CR2R3

het er &033] opti (Trhdad practeabsilsd uted dombthér g’umqyscdescrrmeé hEiz@in HBtae ispavhilt a term
optional Iy subs yted w nore R4, aryl tionally, substituted

with SHE & CmJ? ref@fg tq%ote&@ﬁa»%{w anégu%sﬂﬁ%%@fc eyl H@)l%‘m fning C, O,
S or Nubs‘?iﬂft%fpﬁgteh éa&{bﬁntdd?ﬁfoﬁdbﬁ‘r’]\é E&ﬁ@eﬂ% 18éntﬂ?%[1%el%‘h ﬁ&%@%{é Barfibig! Osed
are conpounds rein I's ary etero optlonally

subst istibstiededbidioatky] bad bgeificrrddH3 as, Xg-3an %&ycl@ﬂkﬁl "alSkylarly; ﬁ)sﬁ@tlﬁ]t@i 0C1_6
al kyl, Cl- 6 cyclo alkyl. [0095] Al so disclosed are conpounds of fornmula

(1), WHergscan b@ i"I%?Cliﬁé@léW @ﬁﬁ{vﬁ t%fz et Thplogamded alkered” %«p%rﬁcwar wRptiYee, CF3,
OCF3, ﬁl c&ﬁ: 1066 ! éﬁy ‘l‘a]lkeg%:lljaieghcﬁl ’ka)ﬁl ’theql:bee %#‘.ﬁ ?@% éé!:tice 0991819 N%%ﬁergl tglq'h osed

are conpo S df wher'ein unsu ‘and
i's chggé&hasf fc?ﬂbzflldﬂ;'ifhnd@ysbb(dﬁ@%rml iilcﬁé@hﬂkyl%)é[daﬂ@yﬂl’ (ot hﬁlaﬂtdb&l\?ﬁlyahatﬂﬁl@nw :
s

or furan. [0097] Al so di scl osed are conpoun of formula (1), erein Ris

2- pyr igghetel term does not also include the specific term.
[0054] The term “cycloalkyl” as used herein is a non-aromatic carbon-based ring
composed of at least three carbon atoms. Examples of cycloalkyl groups include, but are not
limited to, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, norbornyl, and the like. The term
“heterocycloalkyl” is a type of cycloalkyl group as defined above, and is included within the
meaning of the term “cycloalkyl,” where at least one of the carbon atoms of the ring is replaced
with a heteroatom such as, but not limited to, nitrogen, oxygen, sulfur, or phosphorus. The
cycloalkyl group and heterocycloalkyl group can be substituted or unsubstituted. The cycloalkyl
group and heterocycloalkyl group can be substituted with one or more groups including, but not
limited to, optionally substituted alkyl, cycloalkyl, alkoxy, amino, ether, halide, hydroxy, nitro,

silyl, sulfo-oxo, or thiol as described herein.

[0055] The term “polyalkylene group” as used herein is a group having two or more CH,
groups linked to one another. The polyalkylene group can be represented by a formula —

(CHy),—, where “a” is an integer of from 2 to 500.

[0056] The terms “alkoxy” and “alkoxyl” as used herein to refer to an alkyl or cycloalkyl
group bonded through an ether linkage; that is, an “alkoxy” group can be defined as —OA' where
A is alkyl or cycloalkyl as defined above. “Alkoxy” also includes polymers of alkoxy groups as
just described; that is, an alkoxy can be a polyether such as —OA'—OA” or —OA'—(OA*),—



[ 0098] Al so di scl osed are conpounds of formula (1) wherein the Ris
2-pyridine, and is optionally hal ogen substituted and/or Cl_6 al kyl

substi t utw.20{1088®FAl so di scl osed are conpounds of formeCa/uSk)lombsseei n R1
IS substituted or unsubstituted, and 2%hosen from aryl or heteroaryl.

[ 00100] Al so di scl osed are conmpounds of fornula (1) wherein RL is
substituted or unsubstituted phenyl, cycloal kyl, pyridine, alkyl, furan,

P R AR L 2008 BRSO SESi U™ >

thiop%ﬁgﬁm'benzodloxole, I soqui noline, pyrrolidin-dione, pyrrolidin-one,
nor ph e, thiazole, oxazole, pyrazole, benzofuran, benzodi oxepi ne,
benzoxazi ne, benzodi oxi ne, benzot hi azol e, qui nol i ne-2-one, chroman, and
benzof00%. [00ﬂm&ﬁéhsﬁMdmyﬁhsssﬂﬂaran@nnmnhmdmmegﬁmpuﬂﬁmn@“p2Whaﬂmhn R1
IS substituted or bstjtuted, and chosen from phenyl furan thlophene
benzodfBReyitha, Strb%rf B Oniaging %&Pweca%h% QP detble hagd i

phenyl a |. ﬂﬁﬁp

for rruISfrm(J[P%Igv\#eH:%i (ré %%Cf*?(gu ? ﬁlg%ég 1'8\ ! ﬂégt%ebg%%{ I%l % a o;fgﬁs,gc%\l,

CFS (Ble _p(ﬁesainled! Im stfIChiBal faidnuilé: leyreih edlekayh an a@rr%tﬁlﬁlkend)ls presendt] dryit can@eF2,
103] Al so di scl osed are conpounds of fornula (1)

vvher e|€ﬁp1)@1ﬂ§{ @d%ed ko Lhesbol‘mji symBol G=(gophe athenyibgenpsar be pibstifusedomitirone gl ogen,
m‘%ﬁor?ﬁdﬁ%’s iricluding, but not limited to, optionally substituted alkyl, cycloalkyl, alkoxy, alkenyl,

cycloalkenyl, alkynyl, cycloalkynyl, aryl, heteroaryl, aldehyde, amino, carboxylic acid, ester, ether,

halide, hydroxy, ketone, azide, nitro, silyl, sulfo-oxo, or thiol, as described herein.

[0058] The term “cycloalkenyl” as used herein is a non-aromatic carbon-based ring
composed of at least three carbon atoms and containing at least one carbon-carbon double bound,
i.e., C=C. Examples of cycloalkenyl groups include, but are not limited to, cyclopropenyl,
cyclobutenyl, cyclopentenyl, cyclopentadienyl, cyclohexenyl, cyclohexadienyl, norbornenyl, and
the like. The term “heterocycloalkenyl” is a type of cycloalkenyl group as defined above, and is
included within the meaning of the term “cycloalkenyl,” where at least one of the carbon atoms of
the ring is replaced with a heteroatom such as, but not limited to, nitrogen, oxygen, sulfur, or
phosphorus. The cycloalkenyl group and heterocycloalkenyl group can be substituted or
unsubstituted. The cycloalkenyl group and heterocycloalkenyl group can be substituted with one
or more groups including, but not limited to, optionally substituted alkyl, cycloalkyl, alkoxy,
alkenyl, cycloalkenyl, alkynyl, cycloalkynyl, aryl, heteroaryl, aldehyde, amino, carboxylic acid,

ester, ether, halide, hydroxy, ketone, azide, nitro, silyl, sulfo-oxo, or thiol as described herein.

[0059] The term “alkynyl” as used herein is a hydrocarbon group of 2 to 24 carbon atoms
with a structural formula containing at least one carbon-carbon triple bond. The alkynyl group
can be unsubstituted or substituted with one or more groups including, but not limited to,
optionally substituted alkyl, cycloalkyl, alkoxy, alkenyl, cycloalkenyl, alkynyl, cycloalkynyl, aryl,
heteroaryl, aldehyde, amino, carboxylic acid, ester, ether, halide, hydroxy, ketone, azide, nitro,

silyl, sulfo-oxo, or thiol, as described herein.



[ 00104] I n anot her aspect, the invention relates to conpounds having a
structure represented by formula (I11): 0 0O RN/N wherein R Rl, R4, and X4
are descrwbedtiaisasns. [ 0100] Al so di scl osed are the foll orcCmgiScaopsisatis of
formula (1): WO 2011/ 050305PCT/ U$2010/ 053825 39

[0060] The term “cycloalkynyl” as used herein is a non-aromatic carbon-based ring
composed of at least seven carbon atoms and containing at least one carbon-carbon triple bound.
Examples of cycloalkynyl groups include, but are not limited to, cycloheptynyl, cyclooctynyl,
cyclononynyl, and the like. The term “heterocycloalkynyl” is a type of cycloalkenyl group as
defined above, and is included within the meaning of the term “cycloalkynyl,” where at least one
of the carbon atoms of the ring is replaced with a heteroatom such as, but not limited to, nitrogen,
oxygen, sulfur, or phosphorus. The cycloalkynyl group and heterocycloalkynyl group can be
substituted or unsubstituted. The cycloalkynyl group and heterocycloalkynyl group can be
substituted with one or more groups including, but not limited to, optionally substituted alkyl,
cycloalkyl, alkoxy, alkenyl, cycloalkenyl, alkynyl, cycloalkynyl, aryl, heteroaryl, aldehyde, amino,
carboxylic acid, ester, ether, halide, hydroxy, ketone, azide, nitro, silyl, sulfo-oxo, or thiol as

described herein.

[0061] The term “aryl” as used herein is a group that contains any carbon-based aromatic
group including, but not limited to, benzene, naphthalene, phenyl, biphenyl, phenoxybenzene, and
the like. The term “aryl” also includes “heteroaryl,” which is defined as a group that contains an
aromatic group that has at least one heteroatom incorporated within the ring of the aromatic
group. Examples of heteroatoms include, but are not limited to, nitrogen, oxygen, sulfur, and
phosphorus. Likewise, the term “non-heteroaryl,” which is also included in the term “aryl,”
defines a group that contains an aromatic group that does not contain a heteroatom. The aryl
group can be substituted or unsubstituted. The aryl group can be substituted with one or more
groups including, but not limited to, optionally substituted alkyl, cycloalkyl, alkoxy, alkenyl,
cycloalkenyl, alkynyl, cycloalkynyl, aryl, heteroaryl, aldehyde, amino, carboxylic acid, ester, ether,
halide, hydroxy, ketone, azide, nitro, silyl, sulfo-oxo, or thiol as described herein. The term
“biaryl” is a specific type of aryl group and is included in the definition of “aryl.” Biaryl refers to
two aryl groups that are bound together via a fused ring structure, as in naphthalene, or are

attached via one or more carbon-carbon bonds, as in biphenyl.

[0062] The term “aldehyde” as used herein is represented by a formula —C(O)H.
Throughout this specification “C(O)” is a short hand notation for a carbonyl group, i.e., C=0.



OF---LN O N')-LN-C O \%, and [ 0101] The conpounds di scl osed herein
can include all salt fornms, for exanple, salts of both basic groups, inter
alia, amwe11asosl | as salts of acidic groups, inter &CraS2canbss2ylic
acids. The followng are non-limting7exanpl es of anions that can form
salts with protonated basic groups: chloride, brom de, iodide, sulfate,

bi sul fate, carbonate, bicarbonate, phosphate, fornmate, acetate, propionate,

butyrate, pyruvate, |lactate, oxalate, nmalonate, nmaleate, succinate,
tartr a{{"&@lf Limar S8 (CTBI AT OB NATPRGA 1368 IOTPHATE BTGRFRE PRAGOMBIA | | m ti ng

exanphes! o3 .ORS th a 3 i.di 3 | odi um
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[ 0102]cytlealayiahlikgs/l,(oyolspltimdsilkyalyl, cheogdkasg niryldosietasatylgraneasades@itged i nt o
several categories to assist the fornulator in applying a rational

synthé@“@lstrategy for the preparation of anal ogs which are not expressly
exanpl ed herein. The arrangenent into categories does not inply increased
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[0065] The term “ester” as used herein is represented by a formula —OC(0Q)A' or —
C(O)OA', where A’ can be an optionally substituted alkyl, cycloalkyl, alkenyl, cycloalkenyl,
alkynyl, cycloalkynyl, aryl, or heteroaryl group as described herein. The term “polyester” as used
herein is represented by a formula —(A'O(0)C-A-C(0)0).— or —(A'O(0)C-A’-0C(0)).—,
where A" and A” can be, independently, an optionally substituted alkyl, cycloalkyl, alkenyl,
cycloalkenyl, alkynyl, cycloalkynyl, aryl, or heteroaryl group described herein and “a” is an integer
from 1 to 500. “Polyester” is as the term used to describe a group that is produced by the

reaction between a compound having at least two carboxylic acid groups with a compound having

at least two hydroxyl groups.

[0066] The term “cther” as used herein is represented by a formula A'OA?, where A' and
A’ can be, independently, an optionally substituted alkyl, cycloalkyl, alkenyl, cycloalkenyl,
alkynyl, cycloalkynyl, aryl, or heteroaryl group described herein. The term “polyether” as used
herein is represented by a formula —(A'O-A’0),—, where A" and A” can be, independently, an
optionally substituted alkyl, cycloalkyl, alkenyl, cycloalkenyl, alkynyl, cycloalkynyl, aryl, or
heteroaryl group described herein and “a” is an integer of from 1 to 500. Examples of polyether

groups include polyethylene oxide, polypropylene oxide, and polybutylene oxide.

[0067] The term “halide” as used herein refers to the halogens fluorine, chlorine, bromine,
and iodine.
[0068] The term “heterocycle,” as used herein refers to single and multi-cyclic aromatic or

non-aromatic ring systems in which at least one of the ring members is other than carbon.
Heterocycle includes pyridinde, pyrimidine, furan, thiophene, pyrrole, isoxazole, isothiazole,

pyrazole, oxazole, thiazole, imidazole, oxazole, including, 1,2,3-oxadiazole, 1,2,5-oxadiazole and



WO 2011/ 050305PCT/ US2010/ 053825 40 C. PHARMACEUTI CAL COVPCOSI TI ONS [ 0103] I n
one aspect, the invention relates to pharnmaceutical conpositions conprising
t he di sclweeadiiosn@sunds. That is, a pharmaceutical conp@sirtisenonsis2zhbe

provi ded conprising a therapeutically28effective anount of at |east one

di scl osed conpound or at |east one product of a disclosed nethod and a

phar maceutically acceptable carrier. [0104]In certain aspects, the

di scl osed pharmaceutical conpositiqns. conpri t he di scl osed. conpounds

(i ncl dd%%@%ﬁﬁ%%@@&ﬁze f jnglu wgeﬁzgfﬁ*@d&% e i?ﬁftﬁ@ﬁ@a@ , la}\gé]&lf“i?lﬁ@qe’
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t herapeuti ¢ 1 ngredi ents or adjuvants. e I nstant tonpositions 1 nclude

t hose tstizokbpeidiny, poriddziner pairaldinet pyradad, triend, paluediniger,B4-tiazne andi Indys-

subcut aneous, intramuscul ar, and intravenous) adm nistration, although the
most U7k frazigatisclpding 4yl 4 verzingseyialidincy Ripeiding wiRL NS POTRIGHES: host |
and gl i AR AEASRILY BB GARbLABS:iGhe M Ch the active ingredi ent

i s being adm ni stered. e pharnaceuti cal conposi'tions can be conveniently
presented in unit dosage form and prepared by any of the methods well known
in thgo@eq of phaknaey hyldfdk§B]adsisedsieteihey @pieseritdiebyt fomnufahaiOrhceuti cal |y
acceptable salts" refers to salts prepared from pharnaceutically acceptabl e

non-toxic bases or acids. Wyen the conpound of thejpreseng i nvention s
aci di d907W s cor ridsSTAYISEPSaRE U hersdn BapRretsnsALYy foraparet(@ ppvhere A

phar i I - i i i i i es and
O gantid posat ol AP ERThAR 8 AR R Bt M kA OB o
amonialkiyhyl¢ &fotd alliiny § appest hetetdardgoupassiescrived heein. f errous, it hium
magnesi um nanganese (-ic and -ous), potassium sodium zinc and the like
salts. Particularly preferred are the amoni um cal cium nagnesium

pot asdP¥hland sddclesHZds” asaicd ewdr syaacepshbyrdpedaatNeal | y accept abl e
organi ¢ non-toxic bases include salts of primary, secondary, and tertiary
am ne wel | & sa - ' A NEs_syeh as naturally
occuri?%gﬁand sgﬁgﬁéﬁffgﬁos%%%???%?gﬁ§§%?%g¥g&g?ﬁer pﬁgrﬁggﬁutically
accept abl e organi c non-toxic bases fromwhich salts can be forned include
i on ex6o0mEspge r esiheserauatitrided’, asfused lexan epreagrmgedbnefortmataaiG®N. caf f ei ne,
choline, N, N -dibenzyl et hyl enedi am ne, diethylam ne, 2-

di et hyl am noet hanol , 2-di net hyl am no. et hanol , et hanol am ne,

et hy! dA%H ani ne, The ey Ap R hesin ie-reRRyANEidera Iarmpa 5Pt Anvnavhere A
J011/ CCoMBERCH I, B pa R RSk or AnPROAN B REd b Bfctoatli akons,

pi per iatkichg, cyptdayi@nyinelky®d) dysloalyodpariie or deromgs group@obiesotibdtcherein.
triethylamne, trinmethylamne, tripropylam ne, tronetham ne and the |ike.
[0106] As_ used herein, the term "pharmaceutically acceptable non-toxic
aci ds'1097¢| udes Thederghuriubo-Qxpdas usse Gaisincis agrepsnicd ky adamuassrap@idd —
t her ef 1f or le, a i b S i [ C. . | fonic,
citri S OM ancOu ThRi & T Ono PO~ SEEER duh B hiarodl b boufATRIBbSHAL
hydr oeldybrdyeloalkgeiiRémiicgcloblratyl,alkyi®l, eydoal kil aryl F@dekéLyl gidipanesul f oni c,
mucic, nitric, panoic, pantothenic, phosphoric, succinic, sulfuric
t ar t ardegeribgd heyeiie nkhseneheni thiserafieatian { REO) iike shopf kandmogation fer S r iThe
gzgggl%err%lms%lfm?}x’d{s%%gd LG 1o YELHo She furll o X%Oérbﬁp re%lfelsfen £d By a?‘onrgnu £ rtaric
S(0),A', where A' can be hydrogen or an optionally substituted alkyl, cycloalkyl, alkenyl,
cycloalkenyl, alkynyl, cycloalkynyl, aryl, or heteroaryl group as described herein. The term
“sulfone” as used herein is represented by a formula A'S(0),A’, where A' and A” can be,
independently, an optionally substituted alkyl, cycloalkyl, alkenyl, cycloalkenyl, alkynyl,
cycloalkynyl, aryl, or heteroaryl group as described herein. The term “sulfoxide” as used herein is

represented by a formula A'S(0)A”, where A" and A” can be, independently, an optionally



[0107] I n practice, the conpounds of the invention, or pharmaceutically
acceptabl e salts thereof, of this invention can be conbined as the active

i ngr edi erwoi2n11/asb3osat e adm xture with a pharnaceuti cal eamrrisestoasises di ng to
conventional pharmaceutical conpoundi2®9g techni ques. The carrier can take a
wi de variety of forms depending on the formof preparation desired for

adm nistration, e.g., oral or parenteral (including intravenous). Thus, the
pharmaceuti cal conpositions of the presept invention can be presented as

i scr ShEUHIFY ikt %h’-enas(» aycq%lfﬁnafﬁ alloray %?%h@ﬁyawé&ﬁ Stieraryl giufet
or tabletsiBarhgantaining a predeterm ned anmount of the active ingredient.
Further, the conpositions can be presented as a powder, as granules, as a
solution, as a suspension in an aqueous |liquid, as a non-aqueous |iquid, as
an oi [[0076] wat er Teutrsi ‘Ghiottasascdhataines represaited by gbrchubmtSS.on. I n addition
to the common dosage forns set out above, the conpounds of the invention,
and/ or rmaceutically accept abl, |t(s) thereaf, can also be .

adni nilg‘f)@i ed byuf@]sﬁ?rfrbmr%adn? Gridus gd%éﬁﬁé C%h?ﬂ eniRInE e dcdes/; TEsiduahe
conposi,i4 t E l.ngeneral ,
R B R o e R

I ngr edir@ipt, nbitiest reradiaals idefinddiateicaost.i Oujaas rosidugdrcanosaineasesar y
ingredients. In general, the conpositions are prepared by unifornmy and

i nt i MACKETRIRMNIOK PRGORGd tacnpther Malgreatuprehip bﬁelloagm,dn% Bg RBEHr finely
divid i I r T : | entd v shaped
R B B S A e A Gl
of t hiatkyl oivebktitored @iiyld, alkbkigder aubpli@tadadiant | ©ahd yr dicobpitabld emarl amile and a
conpound or a Bharnaceutically acceptabl e salt of the conpounds of the

i nventiremws, the pidgesgrn prefciablyesempsine 1ée 1 rapomatomsi i 13 cadespt abl e

10 204K B003B FCA LRI 9358221560 20 3 b BELAN Y i GAD of 198 4RFrlAGhHfed T
phar maceuti cal conposf{|0ns I'n conbinati on w ohe or nore ot her

t her apgytfin€dr laypoR€ tah \bez QRO AEISan cOigrRBarsas ebibbs alonkal itd €5, AFFInQY®Hs,can
be, for exanple, a solid, liquid, or gas. Exanples of solid carriers

i ncl udeolldcatwa atqray, 2o | dyehonsAiems Seto 4 eireon ajematar 2, todgrgrbonpdems n, acaci a,
magnesi um st earate, and stearic acid. Exanples of liquid carriers are sugar

syrup, nut oij, olive oil. a ter. Exanpl.es, of .gaseous,carriers

el CaU BT bon b isa? oSty e Bi oo o Rt AR TRER O kT s
for onpd spesReton MdBond¥ing RAAS ireBts th Ia&‘fagaﬁﬁgr@hﬁl@! oRdittucedd obg nMRLRY ed.
For exanple, water, glycols, oils, alcohols, flavoring agents,

pr eserdgsaribed beremprageidiggs afkew theandleeHe iy irkparehnFdsexyseld, 2 d4form oral 1iquid
preparatigns such uspensigns, elixirs and solutions; while carriers
such é@a§§§FEﬁ5@?f%ﬁﬁingpﬂﬁ8ﬁ€6P?§P&P¢Fﬁ%ﬁ8§TW%WBSe, di | uents, granul ating
agents, lubricants, binders, disintegrating agents, and the |i ke can be
used to formoral solid preparations Quch as powlders, capsul es and tablets.
Because of their ease of administratidqg, tgblets and capsules are the
preferred oral dosage units mherﬁ? | TN” phar maceutical carriers are

enpl oyed. Optionally, tablets car’be \coated by standard aqueous or
nonaqueous techni ques [0110] A tabl et Eonthy ni ng the conposition of this

i nvention can be prepared by conpression or nolding, optionally with one or

nore accessory ingredients or adjuvants. Conpressed tablets can be prepared
by conpgaedigisieg whetenthiazotidibpdEonmis ipeteto preparadeicomppwst daisere appects the

PR I8 LMD YA B0 ey SR H Hl

Mol dedhdradal sk or eRe BRbEMASt RydieaN diThg nufhber StitdaPIne: FRGMaBRal i@ nBi fftiekle of
t he powdered conpound noistened with an inert liquid diluent. [0111] The

phar mide ¢hetressnt meeposivnicsny ivindichied o hsenntrairpesawhen hewm. conpri se a
conpound of the invention (or pharnmaceutically acceptable salts thereof) as

an actj i ngredient, a ar,maceut i cal acceptable carrier, and optionally
one. ol MY "2aar Pretnis AoRaRs AR TR e Bl B PR S L el onf & e
CONMPOShitoR RfonsN CAHEBa£i0 TRR&I tAPRSc Stk badthfie f1006 84rBbn atoBG! BN ch®Bh Gfms, and
parenteral (including subcutaneous, intranuscular, and intravenous)

adm ni stration, although the nost suitable route in any given case wl|
depend on the particular host, and nature and severity of the conditions
for which the active ingredient is being adm ni stered. The pharnaceuti cal
WD 2011/ 050305PCT/ US2010/ 053825




43 conpositions can be conveniently presented in unit dosage form and
prepared by any of the nethods well known in the art of pharnacy.

[ 0112] Phaworeoauntsdaal conpositions of the present inventipom/usaéabises f or
parenteral admnistration can be prep¥red as sol utions or suspensions of
the active conpounds in water. A suitable surfactant can be included such
as, for exanple, hydroxypropylcellul ose. D spersions can al so be prepared
in glycerol, liquid polyethylen | ycols, and m xtures thereof in oils.
Fur ¢ hdr 12 AR R - varben fiase. 57@3@%@&@%&&‘51% FAT OO &1OBSY 1 RSHESF growt h
of m ' . ' 0 it t
inven%%%%ﬂgﬁ?%%%Fgaégéaﬁkﬁgg{2g§ggﬁgg%#ﬁ%Fg§§§??g@?ﬁgﬂééuggﬁg%ﬁgﬁﬁ%f3%s or
di sper’siadhs. atdrus, 2h€ carboe atotriseorcbApadioh iatomss. ddugaiie radicdl heftdndrane bfdeg@ri | e
powders for the extenporaneous preparation of such sterile injectable

sol ut ibgHRd fratdgashianag ofifle carhoryptoms 9§ the orgapic radical Png empl. of pyPigARiGst be
steril.gs: f. i fl-uj A i T

phar o e oipl s b R Ebdrith 3, .07 ARG Y B el B yome

manuf agpddtse amothasic eadig cad buaitain priEXiasgbhiy hstesskshmdeopdabeaetoast tageainnst t he
contam nating action of mcroorgani sns such as bacteria and fungi. The
carri éncleding gaiogp%m%m swifurg nigieeens ipbesphadisuamddemtikd. lixvegplesad oesaaip| e,

wat er, h 0, (1849 1 erol...pr n col L qui

pol yeit e el B o ho sy 8h 4L oyl QA RGP B A,

[ 0114]nRRr diBGEtcd Gatind anmasiifutedniniad, dehRxprEaricaibbygrhienlkeay) be in a form
suitable for topical use such as, for exanple, an aerosol, cream ointnent,

| ot i orlkydraghoxaridsosubetitutedalitytrapkoxhagle, dgialkylcedoxamides wostitiké. Furt her, the

Thebe R ARIE ks Biongl BERUERT, id o Boa Bk IR F Ty BT vent i on,
or pharwRe etildaBal, InilRRke’PLAP ubsatute dNeh&baryy, RtERI¥EN b AnAtitudiocessi ng

met hods. As an exanple, a creamor ointment iS prepared by m xing
hydr oplicréayciertadicalsl wherdinwhg erms o glefigsk clsawthiaredizoain. 8 fawvdtondinabiegit 10 W %

of the conpoupd, t.o produce .a .cream or ointnent havin esired

consi SEERBG Of ety BP0 b7 G RUHOEH T1-DHE BPY LA n FOMT SHeBRH be i n
a formgeild ablisxy Qpichi8 dimkthdAMin slilalsiaah thaicei n the carrier is a solid.
It is preferable that the mixture forns unit dose suppositories. Suitable

carriers include cocoa butter and other materials comonly used in the WO
2011/ Q6@05PCT/ UBROd:0M B3B8 2I5, " 44 thar term Fhdefinap pobiscd hirs, camaibaosarbpeni ent | y
formed by first adm xing the conposition with the softened or nelte
car 11 Gl s G ERiaNY AGTaA L Hap Ao n R G5 SOTPRSEd on ¢ 0
the afgr@iBAbATShHRAIdCRY fidhd h?@lbgéht, RitrdgB: RIS IFBLonbATMHIALT Ons

| 'ud te, e or nore

descri bed above can 1 nclude, as” appropri dditional carrier
i ngr edelemium, suthalagens shahentfhpribe) fchlerisg, trdrainor amdgodige ntlach drnrbebgnresent
surface-active agents, thickeners, |ubpricants, preservatives (,including
anti - 69&189%1@)0fgﬁﬁﬁqdﬁ%gqtﬁl%é‘?t cDFRICRDY dablgepapingignsy Amtrgania pdisalsiigys uded

to rengek fé%?)rh%%ﬁél@ys&{b o301 AU (YA iddEartl 0B O 1108 abdRARN

reci pi ent. contal ning a conpo the 1 nvention, and/or
phar maegtiidr c &xhiyiples otpoadahee raditdls inchelegait notdanital eparbio pliyelipaxyetalogenpowder
or liquid concentrate form ) . . ) ) )

nitro, thiol, sulfate, phosphate, and like commonly known inorganic radicals. The inorganic

radicals do not have bonded therein the metallic elements of the periodic table (such as the alkali

metals, alkaline earth metals, transition metals, lanthanide metals, or actinide metals), although

such metal ions can sometimes serve as a pharmaceutically acceptable cation for anionic inorganic

radicals such as a sulfate, phosphate, or like anionic inorganic radical. Typically, inorganic

radicals do not comprise metalloids elements such as boron, aluminum, gallium, germanium,

arsenic, tin, lead, or tellurium, or the noble gas elements, unless otherwise specifically indicated

elsewhere herein.



[0117] A potentiated anount of an nd uR agonist to be adm nistered in

conbination with an effective anount of a disclosed conpound is expected to

vary fromvekoutos®o: m |l igram per kil ogram of body wei gRCTASRO1GMY3825

(mg/ kg/ day) to about 100 ng/ kg/day amd is expected to be | ess than the

anount that is required to provide the sane effect when adm ni stered

w t hout an effective anmount of a disclosed conpound. Preferred anmounts of a
stered 0, be determ ned ille
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can beffadsoninsdrastiag in b dsictegibes manmaul ti pl e doses. Preferably, the dosage

|l evel will be about 0.1 to about 250 ng/kg per day; nore preferably 0.5 to
100 ng/ kg per day. A suitable dosage |level can be about 0.01 to 250 ng/kg
per 3399 bout d%@!@e@ cretp thegpiky ativgy refgys ta@d‘afnpeua& hayingn pIoREe per  day.
W t hi ny.t:hi t - 50
gt kg v GRS POF ARR bl R .8 clnpoulds Bikibact fho8E) sl
provi dedcture ik beffiticomy diiliabltkdss disoised dreig ahd Baded upOO thatdihilgrigns ook tehe
active in?redient _particularly 1.0, 5.0, 10, 15, 20, 25, 50, 75, 100, 150,
200, 2xpctdy, ongobilled gpthegpdo cvigbit thegemegnoimili aqtomerswnd pribicsms it t he
active. i or I j Ust t .of the.do . t

pat 1 onlid B R PR IR BB Gr BRI Y ARG bR
to 4 tlamsd pahpsiays. BX@higticyivanes inelude WhiGe cREE, dhailes, IdHsDf dGsis g afm@fts,en

can be ag%usted to provide the optinmal therapeutic response. WO
2011/ @8¢30endy AisxB1or 688898145 [ 0119]1t is understood, however, that the

specific dose |evel for any particular patient will depend upon a variety

of fa . Such.factots i ncl e the,age d i t. .general health, sex,
Ond ol b AP altRabR e ldlEr RO BRI I ey BRN §hln (AERYS B

adm niyntiérgbin®Rydiodfis, OF., axdd 8hdi®Br acidit Gortdtidts Bk dniiles didabl¥R&sidRS
severity of the particular di sease undergoing therapy. [0120] The di scl osed

phar maededs, wathoetdimptssipn, residuas ai a¢id hahdas ot eetpratadecadionilic adhdss eselues efal | y

active. s, Wwhi.ch a usual | lied in the treatnment of the above
ment | SHARSGE Rty efits Bh Y R foethy G5By fng St ol Bt et *"°"
di scl qae6nGOMHRQSH (%]éé?%i‘ &a@RpRe“mbRBATEdrdup®M ORRNRI SRS TTANPOKBRS p It IS
al so understood that the disclosed conpositions can be enployed in the

di scl dsed. Wetsh¥dkydhteosiange, 198922] Furt her di scl osed herein are

phar maceuti cal comnpositions conprising one or nore of the disclosed nd uR4

pot ent | rs and,a pharnmaceutically acceptable carrier. [0123]Accordingly,

Phe pibMceut dtf BBrEoTs GRes oiend B LOBHEr f RILRAL BTG hgeon
withdrawing ability that can be displaced as a stable species, taking with it the bonding electrons.
Examples of suitable leaving groups include sulfonate esters, including, but not limited to, triflate,

mesylate, tosylate, brosylate, and halides.

[0085] Compounds described herein can contain one or more double bonds and, thus,
potentially give rise to cis/trans (E/Z) isomers, as well as other conformational isomers. Unless
stated to the contrary, the invention includes all such possible isomers, as well as mixtures of such

isomers.

[0086] Unless stated to the contrary, a formula with chemical bonds shown only as solid
lines and not as wedges or dashed lines contemplates each possible isomer, e.g., each enantiomer

and diastercomer, and a mixture of isomers, such as a racemic or scalemic mixture. Compounds



those that contain one or nore other active ingredients, in addition to a
conpound of the present invention. [0124] The above conbi nations i ncl ude
conbi nat iwo00fo5e30di scl osed conpound not only with one @CharS2@os3ses
conpound, but also with two or nore oXher active conmpounds. Likew se,

di scl osed conpounds may be used in conbination with other drugs that are
used in the prevention, treatnent, control, anelioration, or reduction of
risk of the ﬂiseases or. condi tions for which disclosed compounds . are

usef uldesEhEdh Rereiean GPRIGR QRgPT PTG APt e FEters § Ao DRIENERY BYF T Brrount
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of the present 1 nvention. en a compound of t present invention Is used
cont erficuanpssidlcydivtdrbornere aowelas thedtritemidmirgsries,ah@harbsmaially priad resolved
conposition containing such other drugs in addition to_ the cqonmpound of the
pr es ePATHORHL 2B HoFsidblp pednasifie Fomase a%(gmhﬁgn%eutlwélyaﬁ%pﬂ?&éfeﬁﬂtﬁ ghgreot.

conpos| i i i L-Rel . . [N one
or Ton RS ekl 3 Wl o e e iR ol s ARG IR oot
i nventthotourse WD tROHMHIHO0 bt 520 10 p DB 2acH Corh fuials, Dhén weh@hicemihiion of

t he conpound of the present invention to the second active ingredient can
be varor BmpEdatgn progrsyessdknapsrio these gfitled i the adde peduets Oh sychdrecsidaies .

Gener al ef f ive of each will be used. Thus, for exanple, when
a con%%%ﬁ%a%?mp(Eﬁg%%égﬁg&ﬁgvention i s conbined with anot her agent, the
wei ght ratio of the conpound of the present invention to the other agent
will geesmal |y nas@ac hspedisabatictik®00a torhpoddadh bd rdd@@ntep befagbahily: about
200: 1 to about 1:200. Conbi nations of a conpound of the present invention
and other active ingredients will generally also be within the

af orenenti oned range, but in each ey an effective dose of each active

i ngredi ent should be used. [0126]In lsu¢ Rtonbi nati ons the conmpound of the
present invention and other active agents :nay be adnm ni stered separately or
in conjunction. In addition, the adm nistration of one el enent can be prior
to, cQng e adm nistration of other agent(s).
[0127?%%%%%3@%8%§?d?£%§5 jg%?ﬂ%%ﬁgg%%hs can be used alone or in
conbination with other agents which are known to be beneficial in the

subj ect indications or other drugs thrt®affect receptors or enzynes that
either increase the efficacy, safety, ‘comreni ence, or reduce unwanted side
effects or toxicity of the discl osed pounds. The subj ect conpound and

t he ot her agent may be coadniniskg& }@@ﬁr in concomtant therapy or in
a fixed conbination. [0128]1n one aspggf, the conpound can be enployed in
conbination with anti- Al zheimer's agénts, beta-secretase inhibitors,
gamma- secretase inhibitors, HVM5 CoA reductase inhibitors, NSAIDS s

(non- s{iRkeh H& ty?f_@ﬁl!y‘ A thicBEMEhAT Y, FITiY dRderdtBSd fé%ﬁr%sén?ﬁ!% RidPend¥ht @am n E, and
anti-anyloid antibodies. 'In a further aspect, the subject conpound nay be
enpl oyebstitwensoRHT AR, RICWRIH, REYaBY Viedspchgpn stbistisienarixit sinydantthat cach R

anti psychotics, .antianxjety agent cycl gpyrrol ones, im,dazopyri djnes,

pyr az SHOPHTHE brdaderpndrafy éfiﬁ%ﬁau o strwle, g ARSHNGS) g?fig ishalagpy then

ant agaeta{ fot fIELSLADRLIBLG AN RarnkE ERYLAZ SRAILS eroBRARAL U RS fomHT - 2

ant agoni st s, and the 1 e, such as: adi nazol am aF’obar bi t a , alonimd,

al pr azobsaityenaRsisupddreteod cpresit Your iedepamdshastbistimbnts RFORAM nand R

ari pi prazol e, bentazepam benzoctam ne, brotizolam bupropion, busprione,
but abdfdess andicais t9iths eepirary Aissubstiucninins gof Bmard tocdy CUE@étOéﬁ’l%@r chl oral
hydra%gan%£&g&pranine, cl onazepam cl operidone, clorazepate,

chl ordi azepoxi'de, clorethate, chlorpronazine, clozapine, cyprazepam

desi pram ne, dexcl anol, diazepam dichloral phenazone, WO
2011/ Q6a8B)5PCT/ US20dIlivab@8Rtreviations are used herein. DMF: dimethyl formamide. EtOAc:

cthyl acetate. THF: tetrahydrofuran. DIPEA or DIEA: diisopropylethylamine. HOBL: 1-

hydroxybenzotriazole. EDC: 1-ethyl-3-[3-dimethylaminopropyl]carbodiimide hydrochloride.
DMSO: dimethylsulfoxide. DMAP: 4-Dimethylaminopyridine. RT: Room temperature. h:



47 di val proex, di phenhydram ne, doxepin, estazolam ethchlorvynol,

etom date, fenobam flunitrazepam flupentixol, fluphenazine, flurazepam
f I uvoxamwe,2oflosasost i ne, fosazepam gl utethim de, hal azepams2éralosysesi dol ,
hydroxyzine, impramne, lithium |or¥zepam | ornetazepam maprotiline,
mecl oqual one, nel atoni n, nephobarbital, neprobamate, nethaqual one,

m daf | ur, nidazolan1 nef azodone, ni sobanate, nitrazepam nortriptyline

ol anz i epam yde,  par ent oba al, Iaplne

per ph %nltéhn @H@PzPﬁi\Aa‘bﬁgﬂ%ﬁ% Cal e@ﬂa/; ‘gtﬁinli)r%gﬁw propofol
prot r it NBrordhid H-AUBL.AR e, reclazepan1 risperidone, roletanlde
secobarbit {lngkrtré?ﬁﬁj su%?@@lone t emazepam thioridazi ne, thiothixene,

tracazol at e, tranylcypronalne trazodone, triazolam trepipam tricetam de,
triclo@s9] triflRispercdarathe compominoztiorne,ustd iorprppaaﬂﬂra:&;omplosﬁazmaﬁthe
venl af axi ne, zal epl zi pr.asi done,  zol azepam .Zol d salts thereof,
and comisPHieR %‘ﬁ%f%fglﬁ SOPOSIGRps thegse]vgy to IEPruSFﬁ@Vléﬂb' 88 f&%@&aﬁa@ hheciBe

adm ni ' as with
i ght el GRRURCAE Mclthodhr R, 435 R uplpht By TRERCIRLBUER", 1
conpounbketaintdrectngl wygd, ¢to. ofeidst natdriab axt tRcloesdatdapehilewptdifiorefiehdvort a
sel ective extracerebral decarboxylase i nhi bitor such_as carbi dopa or

Ee gs ercad yaious Hiividurd prheqligrive combinaignpseRarpatatipn ot ﬁhé-ﬁ‘eﬂompoa% 5 qag not
v oohSPIAD, oL AP COPBREN et BROE F4p yn i

ant | OxplaftRilas corigaundde8ioslosd and deptRed ant aganb&tos md@ﬁﬁtlatlml’tﬁatcéaﬁge Alagt s,
NVDA recept or antagoni sts, serotonin receptor antagonists and dopanlne

r ecepti®f nHEOA ftrolseies induding ﬁteéi‘?mpoumsdﬁ%élﬁ@%ﬁqdn @GCff@hlésr @aﬁ%{mlaﬂed suri de,
naxagO| cI:hda?ﬂ Vet %lnllb%? tlaIrllg,n ! amu? 10n ot e éo ol tlicag‘. thfl tr the
dopanlne agoni Eb Pré! orn1o nﬁ?Pﬁ% céf y a cep abfe salt,
for exasmie unl@és%?%ﬁﬂ@illyhﬁ&ibﬁ@d[ R @@nd%o rrpmsl Ttal IMBs meﬁms leatiles Af Bnglddopam
nmesyl ate, naxa i de hydrochl oride and o i de mesylate. Lisuride and

pr ami @eszbllsechase%f@lbmdw of swedicdutes & rEoﬁnctEIan o examfloa0jdmbinationmdlequlas pect ,

e oIS dfiaooy, ity ST BXER iy BoGRERUBRN s S i RSB ey B Tistive.

di pher@zs}nlg Ve R8I RentRdiohi deEOREr B-8SBeE, BIF, tepr olephi¢-pggnt . Suitable
exanpl es of phenothiazines include chl orpronazine, nesoridazine,

t hi or icdasdared dladesedp thelreavisan eny $11bseph)e nambmetlotp@ﬁtbbEnmlsm diselngbd. Thus, for

trifl uoperaz Sui ta oxant | .chl or rothixene
and | FERDOE LD SHsRBeR CeB o 655 e s S RE discliie i Fa
di beng g%l?é%'tdi‘@ll 'a@e@ﬂs%??rﬁé %}%hcﬁfbn%élﬁ@ihg Wbk nét lﬂﬂfté’cf tBPé’t@ﬁ%q{?%éth"on%k ﬁﬁﬁi’n dol .

An exa di phenyl but yl pi peridi ne i s pinozide. An exanpl e of
i ndol @neé usisg fiwl dongpobitines ofthhiawvemem: Albepti dleszgaaaszanetgz loti dédltlmedipuepet;hat

sulpiride and risperidone. |t wl e appreci ated that the neuy o] epti c
agent $2 %ﬁerg@g@ s uBieriAg rhahe%lw? thepeaddiimat HieRsoTh GG M TRESE DRt ANt he
form chl or promazi ne
hydrogé?%%f &Eggg&?@%%%%% %@%i@%gn§ﬂk%?ng%fneﬂﬂ&%rochIoride,
acetophena2|ne mal eat e, fluphenazi ne hydrochl oride, flurphenazine enathate,
f | uph46@20] ne dedaiRaatierstobd itlidt tiepemngosinenhyidel ot hordirdiegvetchitaih Huncgnes.
hydr ochl ori de, hal operi.dol decanoate, | oxapine succinate and nolindone

hydr oé?iﬁ‘%‘?ﬁeéé‘efeﬁb%fﬁ ﬁ@ﬁ%{& stiecturahicgyisieanty $os Rerforalipg isidisslosehfumpionsgend it

D 2t @Rodd SREHLANNE, BLE e ORI oUBRL bR M ah AiTh 1TRYR. L he
subj ec ed 1 n conbrnation wth acetophenazi ne,

al ent earaﬂed t@themlswl@z@ h@uctm S phiat dese btmmhe%@ill typlcalipgohiget ithesaneirpgiltl den,
chl or promazi ne, chlorprothixene, cl ozapi ne, di azepam fenol dopam

fl uphenazi ne, hal operidol, |evodopa, |evodopa wi th benserazi de, |evodopa
Wwith é%ﬂB?MBﬁgNDqlsurlde | oxapi ne, nesoridazi ne, nolindol one, naxagol i de,
ol anzapi ne, pergolide, perphenazine, pinozide, pram pexole, quetiapine

ri spen ne, sul t r e

thi ot HGATE: TR PhS Seed HRiARGE Klfes biCRTORRST) el AL ARE LRI
conpouetvabss thercefipisefjibal patertiamdes 6AnGR Madtiitanngehdral, d&spé(ﬁﬁﬁﬂplhted tthat
anti-anxi ety agent, including norepinephrine reuptake inhibitors (including
tertiary amne tricyclics and secondary am ne tricyclics), selective
serotonin reuptake inhibitors (SSRIs), nonoam ne oxidase inhibitors
(MAO's), reversible inhibitors of nonoam ne oxi dase (Rl MAs), serotonin and
nor adrenal i ne reuptake inhibitors (SNRIs), corticotropin releasing factor
(CRF) antagoni sts, a- adrenoreceptor antagonists, neurokinin-1 receptor
ant agoni sts, atypical antidepressants, benzodi azepi nes, 5-HTJA agonists or
antagonlsts espeC|aIIy 5-HT 1 A partlal agonlsts and cortlcotropln

o oy T T e L I




[0132]1In the treatnent of conditions which require potentiation of nG uR4
activity an appropriate dosage level will generally be about 0.01 to 500 ng
per kg pawoentvdsesdy wei ght per day which can be adm ni sPeTa$2010/053828)| e or
mul ti pl e doses. Preferably, the dosag® | evel will be about 0.1 to about 250
ng/ kg per day; nore preferably about 0.5 to about 100 ng/ kg per day. A

sui tabl e dosage | evel nmay be about 0.01 to 250 ny/ kg per day, about 0.05 to

100 ng/ P or about 0.1 to_.5 [k r day, Wthin this range the
dosagéfaﬁws %Seg%eevattwe@a%ge oty girdher Syt gl @&Oﬁemeawtﬂtﬁﬁﬁt @Y al

adm ni rm of
Fabl ot Soeay derha Ty BT bR, AL R REE ! Gfucriobdhal P

part i didchstd/cdmithunt.cly bd Provided bR@he @&Sclosed, mathods1R@y alddOnde2déhd tA&tthe 300,
400, 500, 600, 750, 800, 900, and 1000 m |l ligranms of the active ingredient
for tKsclosehecsmraunds e ts<nploweddn tlteﬁtéswe%aegto sphesidat i ent to be treat ed.
The conpounds nay be admi nistered on a reginen of 1 to 4 tines per day,
pref ergidy once pL r folo

b ovi A0 0t et rEeh, BEtint Rton Klhe, RASAARAIEER, MRF AEUEREE L7

t hat mhébﬁmﬂﬁﬂjlc dose | evel and frequency of dosage for any particul ar
patient may be varied and wl|l depend upon a variety of factors including
the activity of the specific conpoun | oyed, the netabolic stability and
| ength of action of that conpouRg ﬁe~g§ body melght general health,
sex, diet, node and tinme of adnlnl ti rat 6excret|on drug
conblnatlon t he severltyzd%\the/ﬁ§§§éggl i o and the host

under goi ng therapy [0183]1n ofe asp x ve n relates to
pharmaceutical conpositions conprising a conpou haV|ng a structure
represented by a fornmula (1): WD 2011/ 050305PCT/ US2010/ 053825 50 from
carbonyl, thiocarbonyl, S, SO 502,()CH2, CR2R3; X4 is selected from
carbonyl, thiocarbonyl, S, SO 502, CH2, CR2R3, CR2R2, COCR4, CR4R4, aryl
opt i OR@Mckain:substituted with R4, heteroaryl optionally substituted with R4,
Ris selected from heteroaryl optionally substituted with one or nore R4,

aryl optional;l Xelédﬂ&?ﬁbﬁluéa?gongﬂ, ttﬁoga[}ﬁ%g,q Y eRS J su%ﬁt I“s%/upggbkw C3_8

menber ed rlng contal ning C, optlona W th one or

more i, aris SR Sh T, e R LB TR S GO S D IDL coal kyt

C3_ 8 nenbered rin ntain S nal substituted with one
or nore R4X sR@Stlec%%det?@&eaﬁW&ﬁtw b‘Pi%}t?o%gP %@,8 ﬁ%zRat kyI, C3- 10
cycloal kyl, C3_8 nenbered rin cont aining C, 0, S or tionall

subst i t ut ednip ﬁeﬂeczwdefr@m erobanyRahioRzrbenyd, Qr@pzc?HIzl%Rb Rl n§ COR
nb N t th
e KSR o Sl B LR A 1 o

cycl oal kyl , d ring caont C, .0, S or ti onal |y
subst i t ut ed® wseﬁctgﬁgr%m: RiSFe A@pﬂmﬂ b utpdyithpar P&@Offbﬁf a%oe%or@ ly

nmmer ini ts neor
o RO FRERE PR, 5 Gl SR IR AR AL £ ST
cycl O@lpkiyhallyGibstBENRBRR, onSCR MtdFRH OC1_6 al kyl, CF3, OCF3, OCOCHS, CO
-CO0-, acetic acid derivitives (specifically i ncI udi ng acetic acid t-butyl

ester and ag} kdeR&d t@orﬁeﬁé%étba&%lﬁfo‘hallﬁﬂﬂ)sﬁ%%d witl ore cﬂhﬁémez%l iohMly
acceptabl e salt thereof or a pharmaceutically acceptable derlvatlve

t her ecsﬁbstlalndd witploae onowm Re dl:Lycyatelpt, 4bk enaahrerddening @ntaETEODS, OFr B5I NG THE
COMPOUNDS A]ﬁ( MCE b [_0134 n3 uR4 belongs to the group Il nmd uR

subf afPPgnallyFupgitytsd %ath $uF QT BioLyBtri nant 1y in presynaptic |ocations in the
central nervous systentmhere it is functions as an auto- and heteroreceptor

to regul at &atiheeleciqdeliera: Bs halegon. @B@laﬁ]éfylgpmoeﬁ?ﬁlpémyll f>-aBEMOPSA rNgE uR4 i s
al so expy. S&?eé 6t g rtg’pt o%\éﬁ stﬂitn&l&fvv §ﬁé¢!ﬂ%8}e' € RS Onsko&a {%ﬁzyﬁf s

expresse i'IF o pl ay key
rol es fofin Ch@m%ﬁtbblewmg cBﬂﬂaﬁﬁﬁgJOSOOS of Neoﬁttiﬁanyﬂ)euﬂse@tdaum ancorReRmL; b)
regul ati on of voluntary novenent and ot her notor functions c) notor

llearning R, is selected from: H, halogen, CFs, C,.s alkyl, Cs.1o cycloalkyl, Cs.s membered ring



WO 2011/ 050305PCT/ US2010/ 053825 51 d) enotional responses e) habit
formation, including repetitive tasks and perseverative thought processes
Orewar d swetenms0305vi si on and ol faction h) cerebel |l ar f eoEiiSee19/053825 f eedi ng
and the regul ation of hypothal am ¢ ho¥Snones; and j) sleep and wakef ul ness.
As such, m3d uR4 plays a major role in the nodul ati on of CNS-rel ated

di seases, syndrones and non-CNS rel ated di seases or conditions the I|ike,

for exanple, a) Parkinson's disease, parkinsonis nd her disorders
i nvol &P{%méﬂa ﬁe@ﬁ Op M- BPURIFRY RIS W Ry 130@)%»4&?1?43%% i &P Bases and
ot her M@E-?&%@bbﬂ%&?ﬂn gB{ritantOt}J@}@B%’NgB‘%‘}ﬁﬁ%M SulRRR S BEShATodR,:

Tourette' s syndrone a el ated tickin | sorders e) Qbsessi ve/ conpul sive

0 oo o el PSS RSN ] T Se LA e i cer

SO2NR;R;, OC,¢ alkyl, CF5; OCF;, OCOCHj3, CO, -COO-, acetic acid derivitives (specifically

including acetic acid t-butyl ester and acetic acid methyl ester), and COOH; or a pharmaceutically

acceptable salt thereof or a pharmaceutically acceptable derivative thereof.

[0093] Also disclosed are compounds of formula (I) where R; is CRyR; aryl optionally
substituted with one or more R4, CR;R; heteroaryl optionally substituted with one or more Ry,
heteroaryl optionally substituted with one or more R, aryl optionally substituted with one or
more R4, Cs19 cycloalkyl, Cs;.s membered ring containing C, O, S or N, optionally substituted with

one or more Ry.

[0094] Also disclosed are compounds of formula (I), wherein R is aryl or heteroaryl
optionally substituted with H, halogen, CF;, OCF;, OCF,, C, alkyl, -O-CO-CH;, OC,alkyl, C;.
¢ cycloalkyl.

[0095] Also disclosed are compounds of formula (I), wherein R is heteroaryl optionally

substituted with H, halogen, CF;, OCF;, OCF,, C, alkyl, OC, alkyl, C, cycloalkyl.

[0096] Also disclosed are compounds of formula (I), wherein R substituted or

unsubstituted, and is chosen from furan, pyridine, thiazole, pyrimidine, thiadiazole, phenyl, or

furan.
[0097] Also disclosed are compounds of formula (I), wherein R is 2-pyridine.
[0098] Also disclosed are compounds of formula (I) wherein the R is 2-pyridine, and is

optionally halogen substituted and/or C, alkyl substituted.

[0099] Also disclosed are compounds of formula (I) wherein R; is substituted or

unsubstituted, and chosen from aryl or heteroaryl.

[00100] Also disclosed are compounds of formula (I) wherein R; is substituted or

unsubstituted phenyl, cycloalkyl, pyridine, alkyl, furan, acytic acid derivitives (specifically



g) Schi zophrenia and other psychotic disorders h) Posttraumatic stress

di sorder i) Anxiety disorders; c) notor effects after al cohol consunption
or ot her wougtiasaissed not or di sorders; d) neurogeni c faPreTasaMmownEsAs and
neuronal survival; e) epilepsy; Ocert® n cancers, for exanple,
medul | obl astoma; WO 2011/ 050305PCT/ US2010/ 053825 52 g) type 2 di abetes,
and/ or other netabolic disorders; and h) taste enhancenent/ bl ockade.

[ 0135].The,.di scl.osed conpounds can.act as_potentiators of the. netabotropic
gl ut ardtWlingpcse 6?185-3)9%@%@ dacetivacid mﬁ@w&%ﬁi@; t%?%h@%?e 49 w,ofet he

di scl : : 1ot r oci at ed

i sor Qe RAD By AU AL i el oA B IR SR F e AR oced
conpo et faan, Heezakedpas, sindgtaeinagemizediorine, ibeoantibdt, iqaimoliné-R-onne or nore
other drugs in the treatnent, prevention, control, anelioration or

r educthemass and kgazefurathe af or ement i oned di seases, disorders and conditions
for which conpounds of fornula | or the other drugs have utility, where the

conbi i of : r fact | i ther drug
al one ﬁ@%(fei']”' ot he ?j[lgggléé(lg atcageﬁé%@ogl& ?nﬂr)f%gg@g B)f/h eggnfrl (;Rtﬁ Eges\ﬁgﬁtgntl%ﬁ Og n anount
comonihyubisg®aeed, and chosen from phenyl, furan, thiophene, benzodioxepine, benzodioxole,

benzodioxine, benzofuran, isoquinoline, phenyl-morpholine, and chroman.

[00102] Also disclosed are compounds of formula (I) wherein R, is substituted with at least
one H, halogen, CN, CF3, C1_6 alkyl, OCF3’ C3_10 cycloalkyl, -O-CO-CH3, -O-C1_6alkyl, OCFz, -
CN, CO, -COOH, COO.

[00103] Also disclosed are compounds of formula (I) wherein X; is CO, X, is NH, X; is
SO,, X, (when present) is CR;R», halogen, -COOR,4, CR4Ry, .

[00104] In another aspect, the invention relates to compounds having a structure

represented by formula (I1):

R4 /QN
)k \ N (|)| X -6
R N AN 4
H S R,
I

(I
wherein R, R, R4, and X, are described above.
[0100] Also disclosed are the following compounds of formula (I):

N= N=
SV e W ¥ ey W
-~ \ -~
Yoeg @ o
N_
(0] =N\ \b

B B B



t herefore, contenporaneously or sequentially with a disclosed conpound.
When a di scl osed conpound i s used contenporaneously with one or nore other
drugs, a wbarnmseiwsi cal conposition in unit dosage formpconiSadémiossg2such
drugs and the disclosed conpound is p¥7eferred. However, the conbi nation

t herapy can al so be adm ni stered on overl apping schedules. It is also
envi si oned that the conbination of one or nore active ingredients and a

di scl osed conpound wid| be nore efflcaC|oq§ than either as a single agent.
1. TREATMENT NETHODSf[O 7]The conpounds OIS%JOSG herein are useful for

treating, preventgn liorating, caont edycing the risk of a
vari et eur ol hSy i atri¥-di sorder i ated w th gl utamte
dysf u@ﬁﬁﬁ‘@ Drovi de mk_g' dOf treati ng prewes’

di sorder i n ject conpris3in tep of adni ni steri My t cothe’ subj ect
at | east one disclosed conpound at | east one disclosed phar maceut i cal

m; and/or at | east_one disclosed product in a dosage and anount

effectjivg tg treat the dlsqfa r in the subject. 38] Al so provided is a
met hodY he treatment of nor e eurologi@aﬂ and/ or psychiatric

di sorders [as @aih glut Eﬁgs /uon i A iect0 rising the
step of adm to the subje ty & one di scl st d; at

| east one dlscﬁos 4 WD 2011/ 050305PCT 2010/053825 53 dharﬂaceutlca
conposition; and/or at |east one dlsclosed product in a dosage and anount

effective to treat the disorder in the subject. [0139] Exanpl es_of disorders
associ at ed mnth glutanate dysf ungti on i ncludg! acute @nd chronfiic ©

\

—

neur ol ogi atrlc ﬁls rd r§ syghas cerebral { chts=%ubsequent
to car $@,, of a a1 \ e, I MJ; @ spi nal
cord tha naH head§ ma, p Figat & hy 8 i)a;” cardi ad am est, Fhypegl ycenic

neur on damage, Odenentla (i udi ng AI"DS i nduce nentla) Al zhei rer' s

di sease, Huntington's Chor ea, anyot r ophi c | ateral sclerosis, mul tiple
sclerosi s, ocul ar damage, retinopathy, cognitive disorders, idiopathic and
drug-induced Parkinson's di sease, nuscul ar spasns and di sorders associ at ed
w th muscul ar spast&C|ty including trenors, epilepsy, convulsions, mgraine
(|nclud|ngon1gr eadache), u |hRCzN|nco- I nence, substance toI-rance,

addi ctiye r,o' udi n Nad iC ko t® pst ances | i d|&_ Qpi at es,
ni cot ifhey tdb \@ Ndytt s, oho¥ ngONi azepi nedy ' i
hypnotli ¢cg, étc. ), oW thdy awal /;onﬂéuch @%dlc ive shbstamhes ﬁ n di ng
subst antes such as oplaﬁbs coti ne, bacco prod s, al coho

benzodi azepi nes, cocai ne, sedatives, hypnotics, etc.), obesity, psychosis,

schi zophreni a, anxiety (including generallzed anxi ety disorder, panic
di sorder, and obsessive conpul sive disQrder), nood disorder (|ncluding

depression mani @, bi pol ar dlsor ers %éirhiganal ne ralgia% hearimg | oss,

tinnitus, cular%de-eneratlon t ye si's, brai n/eNely
(i ncl uding Jac é“ao hreni Nes j
neuropEiETJ\ a Fpgst-Ira HHHIC p&in);,

di sord (i cludlng nar col , attention defi
conduct disorder, diabetes and other met abol i c’di sorders, taste alteratlon
and cancer. [0140]An y disorders that can be treated or prevented by the
conposi tions disclose\H%{b rein include generalized anxiety disorder, panic
di sorder, and obsessi conpul si ve di sorder. Addictive behaviors i ncl ude
addiction to subss (including opiates, nicotine, tobacco products,

B

al cohol , benzodi az es, cocal sedatives, hypnotics, etQ mnthdramal
fronlsuch addlc&ky- ubst ances udi ng substancespsuch aséop
ni coti ne, tobacco/ ® oduct s, 4 i i cofa \netl ves,
hypnotics, fetc,)yNand substa e PAT/ UG /053825
%\ N ﬁ }/ 3/7 Cl
/ H (6]
==



54 schi zophreni a, schi zophreniform di sorder, schizoaffective disorder,

del usi onal disorder, brief psychotic disorder, substance-rel ated di sorder,
novenent wWO0rdso®s epil epsy, chorea, pain, mgraine, diPabasSes /063831 oni a,
obesity, eating disorders, brain edem8, sleep disorder, narcolepsy,
anxiety, affective disorder, panic attacks, unipolar depression, bipolar
di sorder, psychotic depression. [0142]Also provided is a nethod for
treating or preven ion anxiety, conprising: adm nistering to a subject at
| east one dlsclose conpound at | east one di scl osed pharnacégglcal
conposi tion® an P st one gi scl s&d @raduct in @ dos anmount
ef fectiwg t r%at\ sorder %\\h t. At pre ent(/ rth
editio t (& \b n de

( DSM | 1994, Anerlcan Psyc §:! rite ASSOCIatIOH hi Ayt on, D.C.),

provi des”a di agnostic tool i-nclMding anxiety and-refated di sorders. These

i ncl ude: panic disorder with or w thout agoraphobia, agoraphobia w thout

hi story of panic disorder, specific phobia, social phobia,

Wratic stress disorder,acute stress

obsessi ve- conpul shve di sorder, post-trat
di sorder, eneralnged an§3ety di sgr de ety di sorder due t% a genera

medi cal colydi t ioih, \§ ‘ance i pdu ed,hﬁ&lc di sor der d ) order
not ot mml ? pes he | ;ﬁlm 0
met hodls flor ghe treatnent of euﬁbtransnlsS| n dysfuncH on and of hef
di seaseAt at es associ ated wit Zie activity in mral conprising the

step of adm nisteping to the mammal at |east one conpound i n andosage and
anount effective t'® treat the dysfunctionO n the manmal , the c ound

having a s rui@é\sent ed by formul ?1 (1) |ncI®d| 1 Xl
is sel egted fromy ce yl, thiocafbonyl NH N 4\ ;
X2 is (seMécthd m &M kany| R r SO
SQ2; i)s selected from car , thoca bonyI SO,

X4 is ected from carbonyl, i ocar bonyl, S, SCL , CH2 CR2R3 CR2R2

COOR4, CR4AR4, aryl optionally substituted mﬁth WO

2011/ 050305PCT/ US2010/ 053825 55 R4, heteroaryl optionally substituted with

R4; Ris selected from heteroaryb op 'qubly substituted with one or nore

R4, aryl optionally substituted neygl oal kyl, C3_8

nmenbered ring corgaining C 0/ o ﬁmaIIyNsu stl ﬁdﬂmnth one or
nore R4; RL is seggcted ronﬁ terparyl HJ tRrut 8dOwi t h one or
nmor e R4 aPyl PPNy subskFNuted Wi t h¢on& 4, C3_j0~cycl oal kyl
C3_8 \ (I\%% aining C, 0, S or optionally substi d with one
or nor R2 1s fselécted from H, hal ogen,{ CF3, Cl1_6 al kyl,

-1
C3_8 nenbered ring containing C10, S or N, optionaK};@
substltuted Wiih o NoronDre R4, R2 and R3 may cycllze to form C3_8

menber ed rlng ont C 0, Sor N optionally substituted with one or
nore RS; Qon1 H, hal ogen, CF3, Cl_6 al kQI, N1®
ring containing C, 0, S oryN, op mmg

e R4, R2 and

cycl oal kyl|, 8Hnenber:o
substitute ith one o
nmenbered ring containi nNg

nore R8; R4 is selected f _
cycl oal kyl, CN, CONRLR2, EE OC1H6 al kyl/~CF3, OCF3,
-CO0O-, acetic acid deriv {ﬁé cifically \pc udi ng acetic aci SV/QUtyl
ester and acetic acid net ester), and COOH, ,a pharmaceuti cal
acceptabl e salt thereof or a pharmaceutically acceptable derivative thereof
[0144] In one aspect, the invention relates to nethods for potentiating
rﬂHLWM-actOV|t NnCa subj ect conpr ] Sli%j& § step of adnlnlsteﬁln to the

o

3 NTay) cycld toNfo

subjectNat conpound haV|

ture repres nte qX ornula
(1): |\ i \ -



(1) including where X1 is selected from carbonyl, thiocarbonyl, CH2,
CR2R3, NH, NR4, S, SO SO2 ; X2 is selected from carbonyl, thiocarbonyl,
NH, NR4, WbBb20arosCR2R3, S, SO, SO2 ; X3 is sel ected fromPCrarSh@apF3s2s
t hi ocarbonyl, S, SO SO, CH2, CR2R3;39X4 is selected from carbonyl,
t hi ocarbonyl, S, SO SO, CH2, CR2R3, CR2R2, COCR4, CR4R4, aryl optionally
substituted with R4, heteroaryl optionally substituted with R4; Ris
selected from heteroaryl optionally substituted with one or nore R4, aryl
optionally substituted with one or nore R4, C3-10 cycloal kyl, C3_8 WO
2011/ 050305KRCT/ 4] 053825 56 rregbeig/;;ricg\g containing C, 0, S or N,

r

re

option ovi th ong orjlmorg R4 Rl is selected from etgroaryl

I
option Il/y subist i t ut ith ofe e 4, Vatyl optionall yj su St Ij_ut ed
with onessr nore R4, 'c3\10 cy | kyl, C3_ mber ed riN /la;xi N O,
Sor N optionally slkstituted with one or eR4; | IS selfect ed H,
hal ogen, CF3, Cl_6 al ky}, C3-10 cycl oal kyl, <§C>Rmenber d ring cont & M ng

C, 0, Sor N optionally substituted with one or nore R4, R2 and R3 nmay’
cyclize to form C3_8 nenbered ring containing C, 0, Sor N, optionally

substituted with gqne or nore R8; R3 is selected from H jhal oggn, CF3, Cl1_6
al kyl, C3_1 yé(\qr\gN
opt i onaNl_y chYze ¥ & form

cy Il<(§l, C3_8 nenbey ed £Nng cont ai ni Cj O, S
bsti sNeg=mi t h one \or ra M4 R and | VN
redNring coitaining € g_{o N, \ Gt i onall| yJsubSti t ut
: F\le| is selgcied fro \ ., N \ hal ogen, Cl_6 al kylj=
cycl oal Kyl , CN, CON S2NR1R2, OCl_6 al\ky/s-cCF3, OCF3, OCOCH3,
-COO-, acetic acid derivitives (specifically including acetic acid t-butyl

ester and acetic acid nethyl ester), and COOH, or a pharnmaceutically
acceptabl e salt thereof or a pharnggceuti c,ql Iés accept abl e derivative
thereof, ig a dogage and anmount effiectipye ytojpotentiate nE@ uR4 receptor
activity i tgé'(‘ ect. [0145}Ng "tS=phe invention relates to
rretho@v/mbpte fiatihg md uRll acti vi y in a ast one cell conprising the
step ont act i ngg/t’hg at | eastzOne cell wit | east one conpound havi ng
a structure repres bypformula (1): (1) T uding where X1 X1 is
selected from carbonyl, thiocarbonyl, CH2, CRZR3, NH, NR4, S, SO SO2; X2
is selected from carbonyl, thiocarbonyl, NH, NR4, CH2 or CR2R3, S, SO
S2; X3 is selected from carbonyl, thiocarbonyl, S, SO SO, CH2, CR2RS;
X4 is selected from carbonyl, thiocarbonyl, S SO SO, CH2, CR2R3, CR2R2,
COOR4 [0f#4 R4,  armpk copipb@itldistlosedrdrbih WhethcWde Rl Rt foek ShPatymplQRblksyTal 1y
substituted with R4; is selected from heteroaryl optionally substituted
Wi t h doth basicraspepsRizerar/ipl apics,an aiellyas sulbssifiacidicegiovpst niamediaoearbeydic Raids.C3- 10

cubst: T Bl O Ra G greaates B Sighidfgap Sy ot RRORAETbask
2011/ Q3RS dESRBEAIOIRAAS sBifatl s faRet 8beRAY lbi @RSdnRRH N BHE Fhintdit, ed

with one or nore R4, aryl optionally substituted wth one or nore R4, C3_10
cycl oak#tyle, piOpioBatreizpras pyuvgteclactati nxalgfe GnalonatS roaledte, suptingnahitrate,
substituted with one or. nmo - R2 is selected fro H, hal agen, 3, C1_6
a1yl e O G g1 B o 43 PG AT G esiogs T4 gin i

opti ongkd ¥ a%fﬂlibsélbgﬁbt. SSlmdnfutn, G URY. LRI, rﬂ%’/tlassﬁ% BNduiR3miABYesiE bishfueh,0 form
C3_8 nenbered rTng containing C, 0, Sor N optionally Substi'tuted with one

or norwik3andRBe like.sel ected from H, hal ogen, CF3, Cl_6 al kyl, C3_10
cycloal kyl, C3_8 nenbered ring containing C, 0, Sor N, optionally
substituted with one or re R4 and R3 1 cyclize to form C3_8
renber ] ng cgfﬁﬁépﬂp%&n@?pevn@ gfthmpreéﬁ%dg%w% Lo BEPILAR SHFH one or
nor e ' [ f 1R2), I B

vl oariear ek S BRI EE SRE b S R R Pl s

- COO ,andogs whichairethod expresstyt ssamp{cldecdifi.i Thd hryangamkntdntogategetiescdaesindt t - but yl
ester .and acetic acid nethyl ester), and COOH; or a pharpaceutically
accepti@plydngsised ondeeerebriisagyar scfubs eampapitions ebmatsrelceaioed hetee
thereof, in an amount effective to potentiate nd uR4 receptor activity in
the at |l east one cell. [0146]1n certain aspects, a subject, for exanple a
mammal or a human, has been di agnosed with the dysfunction prior to the
adm nistering step. In further aspects, a disclosed nmethod can further
conprise the step of identifying a subject, for exanple a mammal or a
human, having a need for treatnment of a dysfunction. In further aspects, a
subj ect, for exanple a mammal or a human, has been di agnosed with a need
for potentiation of md uR4 receptor activity prior to the adm nistering

step. In further aspects, a disclosed nethod can further conprise the step
of identifying a subject, for exanple a mammal or a human, having a need

—~ A e o, Y T e N B

g



[0147] I n one aspect, the invention relates to nethods for potentiating

nd uR4 activity in at |east one cell conprising the step of contacting the
at | east woeonalsh3oni th at | east one di scl osed conpound POTAIS2@E0OE332S
effective to potentiate md uR4 receptddr activity in the at |east one cell.
WO 2011/ 050305PCT/ US2010/ 053825 58 at | east one disclosed conmpound in a
dosage and annunt effective to potentiate nm3d uR4 receptor activity in the
subjeﬁi 0149] 1 n one aspect, the invention relates to nethods for the
treat fenft ‘é T HAIEPMERRYBINS ed with m3 UR4 neur ot r ansni ssi on
dysfunction or other disease state in a manmmal conprising the step of
adnlnl ing t esed e and
annuntﬁiﬁﬁectivgnFgg%ﬁgg?ﬁ%ﬁg&ﬁﬁggﬁﬁggnﬁﬁﬂ%ﬁgknann%i ﬂ %g%' eﬁ%gggﬁgsed
conpommmkmahanbmnmdedTh@1$agthawmudnlmnmgsumﬁcmehepﬁmghdabm@ndn@sychlatr|c

di sorders and ot her dlsease tates associated with glutamate dysfunction.
Non- | it .hﬁrw%@%&zfﬁg&%@ agrouph, 9é l%ﬁsg%@gﬁ@%ém@@gu%v t%e%?qs%% gfc

i ncl U%ﬁ%&fbsﬂcﬁl@%h%ﬁd é‘%ﬂ@l&h&ﬁfch@ sQstagiygres (including Parkinson's

di sease), stonra, e orea, neurogenerative diseases such as
denentia, Huntington's disease, Amyotrophic Lateral Sclerosis, Al zheiner's
di sead@104Pi ck' s Inicseds espeCs ettt ﬂfseﬂosﬁdplahnincedﬁsaéa&ﬁpoqmim com'pgsaﬂhaes

di abet es, obesity and eating disorders, sleep saorders_incl udj ng

nar coldissloped eampposnds @@%}wapg ah%r@@ﬁ%alky %Ce?m@?lg Sali(ﬁéhfaafi’%s Yesrdval i zed

anxi e I

psychgﬁ?ghgﬁbgggglBgﬁhﬁdgy a?@eg @gr rgﬁg%ggﬁP@?$%Q%P§gg gégﬁgﬁadlng
denmentadfuviits SOkd bt wmﬁmsﬁbimmlcnﬁé titosel bsiedEefor b hedthlatopidaR i@ parshteake,

H V di sease, Parkinson's disease, Huntlngton s di sease and ot her eneral

medi cANclighgi ubgranceys, éirsaader, a @étﬁven@éw. admipiptrationealthiopgly thean

age-r c [ in 0 S

soni OB TSRO b kel i O s SRR PP ho R HE ol Bt %33
schi zephdigensf for Whith 38y £eive iedliceaf Beatl ddneindicsalr dRk phdehdesitearl di sorder,
brief psychotic disorder, substance-rel ated di sorder, cancer and

i nfl ar@ﬁﬁmp@hor(& qat bagpmgn VBl peserterbindingclosegedomb andprepared by ey sithe of

Par ki ns ase ége t di sorders, cognitive disorders,

neuro&%é%ﬁ%?g% FKpewaiia g RBESYy and pain are of particul ar inportance.

[0151] I n one aspect, the disclosed conpounds can be used to treat, or can
be a gongmnent ofs @ed hakimaRUEME BlhabRITRAGEly ABc ﬁ%ﬁnﬁﬁ§ﬁ%ﬁ§§&ﬂﬁk§nﬁnt

di sorders. As such, disclosed herein in a nmethod for treating a novenent
di sor d)éfrpamdcﬁmn pb@mg0¢11ﬁ1@alést wemblamnmm b¢S|e$19r Etcmdsa Wrhemthle compewsidbidhe

treat nent at ast on oun ﬁ unt eff ctive to treat
t he dlpé%“F%téPVﬁi OF B9 “6\%1?8}1 P% Sglhed SPE%W% d Pé%ﬂaée H rom

Par ki @i aeut\i@liy s @ﬁ@%@éﬁ&l{é b0 1R40ERS %@%@M@S%a,or@ﬁm haREH ANS

di sease, dystonia, | son' s di sease, chorea, ataxia, ballism akathesia,

at het misngf;d fioora dyddi inergiiac based ingiludg, ahpmatlmr ahmpmstnabaltluny conipeherd atnddow@t),am as
such as Friedrei.ch's ataxi.a, Muchado- éose sease, nocer.ebel | ar

St deic st g i G i B GERE i Br e qor g SRaT i sitiBe

cer ebngl (RR! PhrtiiPhRefcROE SRR SRALRLES cal@DF), MALR%UER HbRAGsium and sodium
salts. Salts derived from pharmaceutically acceptable organic non-toxic bases include salts of
primary, secondary, and tertiary amines, as well as cyclic amines and substituted amines such as
naturally occurring and synthesized substituted amines. Other pharmaceutically acceptable
organic non-toxic bases from which salts can be formed include ion exchange resins such as, for
example, arginine, betaine, caffeine, choline, N,N’-dibenzylethylenediarnine, diethylamine, 2-
diethylaminoethanol, 2-dimethylaminoethanol, ethanolamine, ethylenediamine, N-ethylmorpholine,

N-ethylpiperidine, glucamine, glucosamine, histidine, hydrabamine, isopropylamine, lysine,



[0152] In a further aspect, the disclosed conmpounds can be used to treat, or
can be a conponent of a pharnaceutical conposition used to treat cognitive
di sor der swoAs113036395 di scl osed herein in a nmethod for tr@ariusgoia/osisghitive
di sorder, conprising the step of adm4#listering to a mammal in need of
treatnment at | east one conmpound in a dosage and anount effective to treat
the disorder in the mammal, wherein the disorder is selected fromdenentia

(associ ah with Al zheiner's disease, lscheim a, trauma, stroke, HV
di seadRethylpeamige MAPhINE RIBeTazifh MIRFG B RO ROIra88 S Mankf Ot e PUgSer al

gggl (r:e+%-)t%e 1I31<E-‘Jlgtﬂlt PRy u?ﬁ Qmﬁ'leu?@)orp?ﬁ‘ﬁ{ %Itnlldg}r?t Rev.sdﬁﬁéjh‘?@o [ hers and

D agnostic and St atl stl cal Manual of Mental Disorders (DSMIV—TR) (2000
Arer i ¢araPsychi atsrused Assimcihattieron phidsdvenigtatin ab¥eptapleononetesic acids’agnlodes c t ool
for cognitive sorders ncl udj ng de tia (associated W|th Al zhei ner' s

di s eadiTLINE K TERKGid a@ﬁa wepﬁW@rg@ggéor PR AGHCs eal?@@a%l nic,

Hunt i |5 tance
S e G CIN S R N T

[ 0153]hlydroahibric,tiestiiomis decic, milee:, dlaﬁClrﬁa&Eldh@@ﬂiHDMlﬂﬁfoﬁﬁnmbac useit, pandit, eat or
can be a conponent of a pharnaceutical conposition used t

neur odeBeReRig: PRasplprice persidc, spldurig, pitarig; rstqleanasplioaicaicl fmﬁi the - niyeferisd
treati N e r p adm ni stering
to a a?egcﬁ R#&r%%%%?] g’@i 8129;8 rr%g’ a%lt‘cj ’ éheo S@?% éﬁ@%ﬁb@@ﬁ%\% |r{r3$ a§9J osage and
anount effective to treat a neurodegenerative disorder in the mammal .

[ 0154][01072 sti | lInbructibg thacpeundd bftheisehtasedr siemmpactntisallyraviptslasaiet hod
for treatlng schi zophreni a or psych05|s As such, disclosed herein in a

met hodharent, ¢fr thistinyegtian ganslsy Erbincs asthapdtize SLgRediens HY @HMatedNEyEchwish & |

COp e g ihcb BRSO R RS B TRRLL L eBERElechfifALTR 2t

| east “one conp age an ive e di sorder
int h%aﬂ%ﬂﬁﬁl t,ak&\/ﬁ! Qﬁ@d VhriegeOﬁbﬁﬁg d&yendiag oh etk fofim HE PiopeRibeBEstc@forPsychosi s
is selected from paranoi di sorgani zed, catatonic or undifferentiated,
schi zagminssiiation.ra.gi et dieparenienal Giedndieg intrpecrngiuslorTdes, the pi@rmaceutical

2011/ 050305 2CT/ 2010/ 053825. 60 di d
4 sor GOPPORLEC 5;?&evr%eaﬁ&lgambow@ﬂ%ﬁp&esaﬁ? pEURSEE Ry Sl BEAlon ©

( Revi s@hini@fatibh udl ALARSNdsCcRAELs oF Biblchd daeRbodvRinHRla MEdMattiRdd dARRE BEIhS
(DSM1V-TR) (2000, Anerican Psychiatric Association, Washington DC)
provi desveaingdicdgnbskurthet, dlad cdnaposions canileprpsantadoisd, podwdsnraggrmlzbd, as@at at oni c

or un_ché11 erenti at edé schi zophr EHIfO m di sor der, ﬁchl Z0 afflectl ve di sorder,
del usiSSHAP™-GS &SP IPEPSIOR M CE‘%%‘ ayp BeN-gereous [IRuf sl olHR Y psychotic

di sor %ﬁ{ulslc[lpéi%]aWﬁelsﬁimlplﬁful&&ﬁiﬂgHﬂdﬁl @dcﬁtlé%ttﬂ@éorﬂﬁﬁﬁ 'dbsa Qférﬂﬁ $f guention,
treatnment, control, anelioration or reduction of risk § he af orerrentloned
di seasabsve me&@ndmnsdsaufdh@mndlttqnomi/mnphanmnemmmillp racwptalbleo&ahésb thegeit@n

i ncluding a oni st 2. COADM NI ST O\I VETHODS [ 0156] The di scl osed
conpo&:l?ai 91115%61199 B cautral cgrleass gans altﬂ/t%? IEWwa?s SOPROFHRS S or e

ot her y it i

reduct:é dﬁbyt%? ?&the a ore nt i oke%ng?lgegd;sgggﬂl |sor ﬁ!@%gﬁ gcrofndl tions
for \M’mngmg ampamdmtlmi thieactiud mgtedmnt itk tiot deericrdhatgendtawtes oitd drithyre where t he

conbi nation of drugs together are safer or nore effective than elther drug
al one Neq3sAry iNgEdighiy JoePnsraly thseonmapiHpy 8¢ BEePwipd By vatieenly ad Idmgelunount

Comm%h%ﬁiﬂﬁgeﬁe active ingredient with liquid carriers or finely divided solid carriers or both. The

product can then be conveniently shaped into the desired presentation.

[0108] Thus, the pharmaceutical compositions of this invention can include a
pharmaceutically acceptable carrier and a compound or a pharmaceutically acceptable salt of the

compounds of the invention. The compounds of the invention, or pharmaceutically acceptable



t herefore, contenporaneously or sequentially with a disclosed conpound.
When a di scl osed conpound i s used contenporaneously with one or nore other
drugs, a wbarnmseiwsi cal conposition in unit dosage formpconiSadémiossg2such
drugs and the conpound is preferred. owever, the conbination therapy can
al so be adm ni stered on overl apping schedules. It is also envisioned that
t he conbination of one or nore active ingredients and a di scl osed conpound

can be e effic us ei .t her as si ngl.e age 0157]1.n one aspect,
the combotiFgen CahaRbE EI‘HF&USI%@FB%WW“{@E C%P?Sltmnﬁﬁ% I?IL%H%%%R%H P
bet a- SRAL SHAS ﬂleke{{}éhﬁéaﬁlg ?-% &39”%0% Cﬁ% Q%t'EHaI 9Jrﬁer %gerd'c'ag%e agpni sts,

muscari ni c potentiator ucta e inhibitors,

ant i - ayhplech sotidi badd.es gad. NEanipled dfeolidisqreerts indlinde lma@owmdalbaanudmm

adm nistered in conbination with sedatives, hypnotics, anxiolytics,

ant i pdYerislatiosagasdicedn. jagesia sragneTivA Sicatay ARSI asid JPempissrfdiguidrpnoani ne

R R R e U e EE&%%@%%%?B%%?@?@Q%t e

r|spemm¢@ﬁammwdhhamungmnhaloperldol, fl uoxetine, prazepam xanoneline,
l'ithium phenobarbitol, and salts thereof and conbi nations thereof.
[0158]In a further aspect, the subject conpound may be used in conbination
with 118Wdopa (\lppr?palﬁnwhﬁ [sempositions| faperial, dosage foamepioar et Rhpmaseical

i nhi blnti & e) ¢an aR‘xﬁ)E(gln neLo é’%teq‘ts %19&97%0:119 %TCOhMadomg Qgén? s such as

entacapone 05|ne a gonls i’nerglrc’ agoni MDA r ecept or

ant ag @i¢setvatiaideslomanigdiatsago meslile. cah B¢ 28dd 10 forme ors HgEt prdpaftiony Qithiaon
relates to nethods for the treatment of a neurotransm ssion dysfunction and

ot her sam@%\@@ sliarsend selytiensatidile wmnrsmfumtéa@hqsmugyrsi mlc@m%me corrprl si ng

t he st n1n| n one
tosagsenate, AR b EhEh Bk b ST Ry S R e e B il af
CONMPOWRG &R fBfm drad %61&&ﬁ1‘éﬁﬁaﬁ&{@rsﬁ§l€£§ RS dRYs, E%sﬁléb @nd {ablets. (Bdcab RO Aeking
where X1 is selected from carbonyl, thlocarbonyl CH2, CR2R3, NH, NR4, S,

SO Sease; of gmiinysteasioactebldtsfand wapsutos @tﬁrﬂw pretfmagicsmlt@ﬁ@ge unNHthRby SQIHiz or
i b
soo. ebpmegeiedCuie dreSmiyda TRoRTE i aho oa sl S e R e o sep.

CH2, GRARRcoGRERiqePOR4, CRAR4, aryl optionally substituted with R4,
heteroary optionally substituted with R4; Ris selected from heteroaryl
optionally substituted with one or nore R4, aryl optionally substituted

Wi th dﬂbﬂbr nDre\ﬂbbtaﬁuﬁﬁmgybi@amkyﬁmn©®ﬂ85mwmﬁémednbbmgm@wdﬁaining C, O,
S or Ptlonall ubst j. * th one or nore Rl is selected from

het er 88?1? esyfp PoRIdE Sptivy v gy oy ecfoppigodithisy R onal | y

subst ictgheksvd faBle%rt%n ?t p%ﬁfed% co%ték@ng)ﬁﬁ |a%ﬁiti‘ﬁfé ma@ﬁn@ ARG ﬁférédléw in
contai ning C, N, optionally subStituted one or nore R4; is
sel ectaa%betﬂawmg ﬂ)l’l’ﬂ’HﬂCb gepowCFdr g@hulss, aiphyma,lly(iﬁmid) wtjncal ‘tmarlekylhbn@ﬁt Sonte rrber ed

E'zngngﬁ%l%% ag%qtl.vs ar 5’16194%}1% ts%ﬁ?&é?@%fr??%t u%g '\gi %ngnné%noa&uggﬁgr Rﬁl,
opt i onRchhe SRRt IL WEak Wdaréarb%mp\@%%ﬂsé&éa%%P%ééﬁﬁ&ﬁ%ﬁée%%25

[0111] The pharmaceutical compositions of the present invention can comprise a
compound of the invention (or pharmaceutically acceptable salts thereof) as an active ingredient, a
pharmaceutically acceptable carrier, and optionally one or more additional therapeutic agents or
adjuvants. The instant compositions include compositions suitable for oral, rectal, topical, and
parenteral (including subcutaneous, intramuscular, and intravenous) administration, although the
most suitable route in any given case will depend on the particular host, and nature and severity of

the conditions for which the active ingredient is being administered. The pharmaceutical



62 or nore R8;, R3 is selected from H, halogen, CF3, C1_6 alkyl, C3_10
cycl oal kyl, C3_8 nenbered ring containing C, 0, S or N, optionally

substi t utwo 20i ttds0®Re or nore R4, R2 and R3 nay cyclize POTUS2OM/GI383S
menbered ring containing C, 0, S or N3 optionally substituted with one or
nore R8; R4 is selected from H, OH NRLR2, halogen, C1_6 al kyl, C3-10
cycl oal kyl, CN, CONRLR2, SO2NR1R25 OCl_6 aI kyI CF3, OCF3, OCOCH3, CO

-COO-, acet.i.c aci deerltlves (s CIfIC ncl u tic id t-butyl
est er CARROHE¥S C@ngé CONYFBLA{Y P’@é%&f “%Pn‘gprﬁ%%‘irg ﬁ"h?l y
accep It Leofe £ oS HRRAL ceutl cal |y acceptabl e der| vative thereof
wth a rug%ﬁé vlfntr?g&é kneovvnm?p ge- eé&?ect of increasing netabotropic glutamte
receptor activity. [0160]1n one aspect, the invention relates to methods
for tHelk2eat methaohacautivelcabpaitons sSiho praysfiovitionsuitiblt fot haentdiatease

states associated with nd uR4 act|V|ty in.a manal corrprl g.the step of
co- ad AfIFITEHEYIOR g2 B PiSBaTRé Ahealutigns |0éal§pewsg§ tsastive F?W%PUG‘B% Hywatsh dAam)unt

effec

ot uotiy 214 QrbERRledlR SUBIUIEH R i TR AR e ATRE Pt et
from atsarte@nyfaredtih IgQQarrohdiquid, poGrizhyl &R0l dNithd NBdyreStheof 1nSﬁI& FuHer, 8

sel ected from carbonyl, thi ocarbonyl NH, NR4, CH2 or CR2R3, S, SO SO ;
X3 is %@P@éil‘éfdcanbﬁ’r’rﬂd%ﬁdﬁ@ MyFvent e getaimsaie) Browh oSmicragiganisne. CROR3: X4 i s
sel ected from carbonyl, thiocar bonyl S, SO S, CH2, CR2R3, CR2R2,

R4, a aI |y
subst |[?ﬁt§id W t r?ﬁf%{TQ&I%{ht?dsaPé%%{%%# g)ﬁg %) s ﬂﬁé\@%{ﬁggﬁo optB {egﬁg e;?a? Lelblgtg ituted
Wi th amgudystérile eqidéus sulitionspt tizpakions. sElb&iehh@tbﬁtﬁe%ﬁlbo@f@swﬁn peiethed, C3-10
cycl oal kyl ., C3_8 nmenbered ring containing C, 0, S or N,  optionally
subst i1 ebstoRIE RowAers &or the PECRROTARROUS Hraparagen efisychotarihiagestably splutiops Ponal | y
substi r on S R&. or
ore. PR o LS s R BRM R R R LB A0 RG
opt i oradyl yringHdaltyt The dﬂnh&bu@ﬁﬁ cBfnpBEitiensist B2 s!aBleSﬁlU@tCth@ Borfdit@sHs offl
hal ogen, CF3, Cl_6 al -10 cycl oal kyl, C3_8 nenbered ring containing
C, 0, mengfaciyre ot stoiaas; |tlyu8s m@&rahl}a s@wle}\b@ hr%ﬁrrée@atgamt de Rantamna&na af®n ofp
2011/ 050305PCT/ US2Q10/ 05t3825 Cgﬁl maypcyel i ze tg Ct:S g % ri ng
cont ai"NFRGTEANISES S&Thd RECERANG Ry %u‘t%‘il‘?”ﬁ? %la\%ﬁ’ltV?PSﬁ ISB?TSIRBP&G R R3is
sel ectc@ﬂtaﬁﬁﬂgﬂforléxa@gieowar cfHadol, 51 Igl<yg1yce£53,p1r VAN Aok Mhd ligedd 8 nenber ed
ring containing C N, optiona substituted wmth one or nore R4,
R2 angoRsthyieye elycol).aegetoblt oflsmagd §81tabéénltl19<|¢mds theregf.containing C, 0, S or N,
optionally substituted vvith one or nore R8; R4 is selected from H, OH,

NR1R2, 1 6 alk 0 c k
oo 0P C9ER PittespeRini ] eosbbsgians SR Broneiny Qi F s RadS e SHETS oEal Ty

i ncl U%;ﬂ@al %@@mcqa a@%{d eiahﬁﬂé Yh BREEL cRBS, 8iGEhdE, 186bf dURIIRowRRE, §hduth and
. or a pharmaceutically acceptable salt thereof or a pharmaceutically

acceptvaishe, geglcy,and vie mrﬁmmewmdnmmmgnkmm ih@ fome aititabledbsaseder
associated with increasi abotr .e receptor, activit
0761 PGB ASHIET . Tine KmyGHoror i pssed BReEwb Gempomd A dis iutiien: of
a ”euro?gﬁﬁﬁﬁ%ﬁﬁhl‘?ﬁa& ngc‘falbl@%éltsqﬂe@@tdvfatclaﬁ{zen@bﬁeﬁ%?@ce%@é fSthadsoki afed with
nd uR4 activity 10 a conprising the ste co-admnistering to the
manmalexahple castar e omonpo umptepare@b;d osage hadrdplaio unteref frecwatee tdgether ed@h t he
dysfunction in t e conmpound having a structure represe ted by
f or mul28Ot ) Wtvete ybqﬁpaﬁ/ﬁ@% (iR sPEPOUNG (© Ropucst boeTeFPERPIEEFN ying a desired
t hi oc%{?sq ,L CH2, CR2R3, NH, NR4, S, SO SO2 ; X2 is selected from
car bon t P’ocarbonyl, NH, NR4, CHZ or CRRR3, S, SO SO ; X3 is selected
from carbonyl t hi ocarbonyl, S, SO SO2, CH2, CR2R3; X4 is selected from
car bonj9115]t hi oc @hbamckytics] cdBiPosiHoRs ofGHR, inCRARS carlIR2IR2, foCOSRMblied Retal ar vl
optional Ly substituted with R4, heteroaryl optionally substituted with R4;
Ris EMEUYEIORMORICThEESAEIF {Ma 9bdi Sriapreierablpdiat therairtuie frmspgitdossror e R4,
aryl y 4 | 8
oo S STUARL LAk Shndthdc b R0 b ERA Bkt mafera o R ARl i o020
nore R4; Rl is selected from heteroaryl optionally substltuted w th one or
nor e R4, aryl optionally substituted with one or nore R4, C3_10 cycl oal kyl,
C3_8 nenbered ring containing C, 0, Sor N, optionally substituted with one
or nore R4; R2 is selected from H, halogen, CF3, Cl_6 al kyl, C3-10
cycl oal kyl, C3-8



WO 2011/ 050305PCT/ US2010/ 053825 64 nenbered ring containing C, 0, S or N,
optionally substituted with one or nore R4, R2 and R3 may cyclize to form
C3_8 nentwoediwismgscontaining C, 0, S or N, optionally ®abaiSeewsss2si th one
or nore R3; R3 is selected from H, h#l ogen, CF3, Cl_6 al kyl, C3_10

cycloal kyl, C3_8 nenbered ring containing C, 0, Sor N, optionally
substituted with one or nore R4, R2 and R3 nay cyclize to form C3_8
menbered ring containing C, 0,.S or. N, optionally substituted w one or
more R 1108 SHRPOSHPaRsrial Op FRRThIA O R DIRAIrSH maij%tfﬁee@glet)%i%wt - 10
cyclo g@%%ﬁ éﬁ@&ﬁﬁ&%%' L ksl OCF3, OCOCH3, CO,
_(Ix)%Bg%ggng§g|d egﬁgftlves (séggggﬁgg%ﬁéﬁkﬁ%ﬁﬁ Fﬁg acetic acid t-buty
ester and acetic acid nmethyl ester), and COOH, or a pharnaceutically
acceptjablég sal t Ih hédieai toothe afopdracmimeeditdaroad ihyredeospthalph&ndecuticat | ve t her eof
W th d“f%‘ known ,%o treat the neurotransm ssion dysfunction and ot her

di sead¥mylgions deseribgiahaserppinmiclidey Y PAMRPHARETICFOF SROTAGHI PRy CRBEE 2] The

di scl . . St ] r ig:.abjility to
Ser nIRECHCRTERAN SR, SOTREEIALENG 8, DX LHALEH (gt sl
parti duwbriantsPredebvaaietd (mdydindantiaoridsin) aab ke [keoWarthedived @tiogwdknawn cam t he
art. For exanple, Chinese Hanster Quary (CHO cells transfected with human
NG uRAPCdRclpgeg te gndsr %qu@m@éﬁ%@llw% theblopgdp{ithg infprlcd fecivienly ot ei n

regul [ - i £yi [ h - d.kpn clear
bot t om oA iR b' ol B B Bl B RO B PR
Readertherddfecanedldosbageparbdmdasvdat bhliqlid bedceatrdétiaZomsensi tive fl uorescent dye

or the thalliumresponsive dye and the plates were washed and placed into a
suitabl e kinetic plate reader. For human nd uR4 assays, a fluorescence

basel i Ahas est’apotentipsefl srapum of ars pKuR ggonisido g 3¢NHetac BresIMHionsid t hen
added cell n r . 1N |l ur.ed. mately
R S R e DR T et O
(€. 9. kabphandHtddoiveighBé das! (npi/itd/dvg) apstoax i 0RelkE/ a0 Und EQRPcted tottegesgaxi mal
agoni st response was added to the cells, and the response was neasured. Two
m nut ékan the emount theyrig equired fodrovfle thelsama cigemyhen admiggstergd rithest @ or  L- AP4)
elicitimng.80% (E of the maxi mpl,agoni st response s .added to,the

cel | s P ARMPES U StIo W o AL oA Sa SR B AR PRI G BB s, o
basel iapgnivase S51t &Pbd &@ehih<ArbyadRIsRi Il Bledartf | ve seconds, di scl osed
conpounds were added, and either an EC20 or ECB0 concentration of agoni st

was added approxi mately two and one half mnutes |ater. Potentiation of the
agoni 4018 sponsdn dic thaatmewt coyditions whisk rawed pesnipdionds meigbotiopisraledmats an

i ' to t WO 2011/.05030 / US20 53825 65 EC20.
conconteal shToR M Tn il oste 1Sd SR B ARG 0L b iR PRy S Fdient
r espongy WRiAERH @y ahd cdhise %ﬁﬁigféﬁ‘ed% sERERAURE ipSIdBLdsar PreraMN, AOIYsgeR Of

t he agoni st TesponSe of n@ uR4 by the di'scl osed conpounds was observed as a
decr edsel will baeghoon@.é to abaui&SEGRIkT perclemt marcipoefcmblyayd o $30 ing/kighper gayesénce

f d d i i f d.
0169 IS AEOEY R Stean he abau T aD 2t it PR dbe b 05 ¢ 0E HEfe e B mge.
bRBSHePHay hevitis alionade fRMBMLE, BE l@fo@qe%%,bcs ©9.0 8¢

range o5, GAMCER 5’(?1%1% _ %

foll owed by a singl i xed ‘concentration of agonist. t he conpound acts
as a pd @il mpikgrper day. HCG@raladmmistatiopothe ndompoditions arcpraferabky promded iretht of
potentj ati on t he. conmpund _at this concentration of agaonist is determ ned
by nodtant ﬂ%&b%@%@lﬁﬂ?&% e ?O(?Q miljpEapHRias ﬁefw&dtl%re%@map%ﬁlé@ﬁab o0 150,

ant agqni s4 ,»<ag | I { t ) ! Lk n the
secong@h%%é?’g%éggg?dﬁégg§k§%ﬁggﬁpgggggﬂgxgpp?%%8@??@9ggggsgiﬁgggﬁgg(gre
added thoaotiat iinpusdive fbisthogyraptphatie adjushlcanetthbdosage afithe paticrt ombentdated.i ons of

agoni st for each concentration of disclagsed conpound. The ECso val ues for
t he addRicempandegiabegREuEpiEice N GriceMes i 3o Adimgs dctétve PrafeablY BPcHHisenear

conoertt 4t oRuis SR ERRRE, b 0ot S AL ohRaRRRb Shictibaidl oo "

concentration-response curve) is an indication of the degree of nmd uR4
potentiation at a given concentration of the sanple conpound. A decrease in
t he maxi mal response of the agonist with increasing concentrations of the
sanpl e conmpounds, with or without a rightward shift in agonist potency, is
an indication of the degree of nonconpetitive antagonismat nd uR4. The
second node al so indicates whether the sanple conpounds al so affect the
maxi mum response to md uR4 to agonists. [0164]1In particular, the conpounds
of the follow ng exanples were found to have activity in potentiating the
n3d uR4 receptor in the aforenmenti oned assays, generally with an ECso for
potentiation of |ess than about 10 il M One aspect of the disclosed

o o = T L ) o g e T



WD 2011/ 050305PCT/ US2010/ 053825 66 F. MANUFACTURE OF A MEDI CAMENT [0165]In
one aspect, the invention relates to nmethods for the manufacture of a

medi canmerwof2or/qsoioent i ati ng nd uR4 receptor activity i nPaTrEsamm@losIsespri si ng
conbi ni ng a conmpound having a structuSe represented by formula (1): (1)

i ncluding where X1 is selected from carbonyl, thiocarbonyl, CH2, CR2R3,

NH, NR4, S SO S2 ; X2 is selected from carbonyl, thiocarbonyl, NH, NR4
CH2 or .. SO, S X3 is cted m ca onyI thlocarbonyl

so sdﬁl 19d:Hz cnim@nd%top@ toaieuets B épﬁm%% Srlﬁﬂe O Aip BHFIBAY Patica; W@o

, . h R4,
et er oapgd Bor e b Bl tﬂ%ﬁ% O ARPRL ARG St b e%lé%e%ar y
opti onal ldyet sfithetpatictt edther fabtooniaciate thertamd¥ind @il of apiirdstedtioy, mtehsft i t ut ed
with one or nore R4, C3-10 c cloalkg , C3_8 nenbered ring containing C, O,
S or RXCIghen g sombinasion; g tBetyeeAd seNsribrofithe parfgulardisqase WadessdiRg fr om
heterq %5 optionally substituted with one or nore R4, aryl optionally
substl Utled with one or nore R4, C3_10 cycloal kyl, C3_8 nenbered ring
containing C, 0, Sor N, optionally substituted with one or nore R4; R2 is

sel ectjet0fr om Hhehlichgahphabhdcecutidal Gompkyitions@C3n T tiey ebaptiseydtherC3_8 nenber ed
ring containing C, 0, S or N optionally substituted wwth one or nore R4,

R2 andhqapqutigal yB@PYez%OnthPuPéfr heeh e pepl epplodi in ghecEmBrmiohgic@bor S or N,
Opt'°@&%,§g%ﬁ&@%ﬂ%ﬂ&ﬁ%o 1& one or nore R8; R3 is selected from H,

hal ogen, "10 cycl oal kyl, C3_8 nmenbered ring containing
C, 0, Sor N optlonally substituted with one or nore R4, R2 and R3 may

cycli 761219 for miG3 vBdemmbe tied thd digleed tanpbdigbrS,.cal be Prepbrelilfroppthconal | y

substituted with one or nore R3; R4 is selected from H OH NRLR2,

haI ogéhﬁcloézqd eprapquprs. (t3s alg wydersieadd)at thalisclomiRoRPOSISORNRIRE cnpElyed il ky!| |
CI¥F}§P , acetic acid derivitives (specifically

|ncIu %yg%g Pg:égfc%ymg%tyl ester and acetic acid nmethyl ester), and

COOH; or a pharmaceutically acceptable salt WO

2011/ Go0RPSPCT/ Pe20d:0iha88 helRih drbgh&fiacQitical dRfosEieRIEIERsing e iad! e
derivative thereof wth a pharmaceutically acceptable carrier. [0166] Thus,

t he dioféheadisdosed mfouRd potentatersrand ¢iphporpscetingllp acaepiebleecarrprr ected to a
nmet hod for the manufacture of a nedi canent for potentlatlng glutanate

J ecept { ﬁCt | Vi tAYc&Srdn%n% toe{ IPe]ha netutiggl B oo DF the' I A stegidﬁgerftwn uﬁlc 1?({

OSI
psychl rirc disor | Sease SstatesS asso rrate

dysf unkdsc @Ryt cbitalfBHIRr Sndr€ other adtivEilEddiSREPA badifign W&irﬂpdiﬁd@ﬂﬁleq{re%ﬁf e
di scl osed conpounds, products, or conpositions with a pharnmaceutically

acceptigisheowarrier or diluent. G USES OF COVPOUNDS [0167]1n one aspect,
the invention relates to uses of a conmpound for potentiating

[0124] The above combinations include combinations of a disclosed compound not only
with one other active compound, but also with two or more other active compounds. Likewise,
disclosed compounds may be used in combination with other drugs that are used in the
prevention, treatment, control, amelioration, or reduction of risk of the diseases or conditions for
which disclosed compounds are useful. Such other drugs may be administered, by a route and in
an amount commonly used therefor, contemporaneously or sequentially with a compound of the
present invention. When a compound of the present invention is used contemporaneously with
one or more other drugs, a pharmaceutical composition containing such other drugs in addition to
the compound of the present invention is preferred. Accordingly, the pharmaceutical compositions
of the present invention include those that also contain one or more other active ingredients, in

addition to a compound of the present invention.



n&E uR4 receptor activity in a mammal, wherein the conpound has a structure
represented by fornmula (I): (I) including where X1 is selected from

car bonyl ,wohoooaoissnyl , CH2, CR2R3, NH, NR4, S, SO SO2PCTXR2018/053k&Ct ed
from carbonyl, thiocarbonyl, NH NRM6 CH2 or CR2R3, S, SO SO2 ; X3 is
selected from carbonyl, thiocarbonyl, S SO SO, CH2, CR2R3; X4 is

sel ected from carbonyl, thiocarbonyl, S SO SO, CH2, CR2R3, CR2R2,

COOR4, CRAR4A, aryl optionally substituted with R4, heteroaryl optionally
subst iI01A%d wi t ﬂ%RMelﬁtir%“%‘éf%B%P%P‘W‘grﬁ? i RrETH Rty Ittt Mepgn@%%@@i t ut ed
wth : - i i i . . 4. C3-10
oyl ogtigs Rntgh o Whiad3hl yiTR AN uEttARLLIRE PELN (AR (BRI un

subst ieffatted doké bf @k will benseel. Réys, Rir exsmplel ebéred cdrmpound lvé€tierppeseyd inogitioanal |y

substituted with one or nore R4, aryl &%i onal ly substituted with one or

nor e Rconanahwith @nerhenagent, th vecight i elthe corgpewtodiths prgsent ingentigngp the
ti i ] 8 R4 B2 j H,
ol ogamer Yt O Lt AR ihb 8RG8 IBBOR Ebol [0S BLRELAF b8 T0 g

C, 0, abo@1:20. Qphibiadibhyofddrmipdutd ofitheipkdsetitvationand ofRéds adie anpglediéhts WO
2011/ 050305PCT/ US2010/ 053825 68 may cyclize to form C3_8 nenbered ring

cont aivill ggnarallyalsasbowithgn tepafprsmentigned gpraci bujtie gacki aape. 8h effestiveyiose |WgaclR3 i s
sel ectae&! Ji%or@dieﬁ%h%afd en dCF3, Cl 6 alkyl, C3_10 cycloal kyl, C3_8 nenbered
ring ESRYAPRICHEICIOBY S WFAN, optional Iy substituted with one or more R4,
R2 and R3 may cyclize to form C3_8 nenbered ring containing C, 0, S or N,

optionaidey substhh kudhednmMitdtiodNthe RbmPBIR] F¥8he fdsdrs iBehest 8@l Jth@nictivé OH,
NRLR2, hal ogen, Cl_6 al kyl, C3-10 cycl oal kyl, CN, CONR1IR2, SO2NRLR2, OCl1 6

al ky| 2g@rgmapbr3dmadaes scrertcly com- conpmetion Imadditiene tho4dnivissatioapdonti cal |y
i | udi t.i id t-butyl t d i i. t hyl t d
conrt ClsaPEl b nRitbenl 3 SlhsPRaBREh fafifrlBh 8YomEPiEhly 20a 1

accept abl e derivative thereof. [0168] The discl osed uses for potentiating

3 uR4orEgept or Achidwidy, thdlsudjddReopouadicdnictied aldfe Ot @ehthatioh withe i N
treating one or nore disorders, for exanple neurol ogical and psychiatric

di sor d¢les agends whish pradinpevste bstbanadiad sxtheisubieet indicdions ar effrert drughyibpimitect on
e.g., Parkinson's djsease).in a subject, f exanple a ma | or human.
LB el TR R ER TR il PSR b il S EERiefeq o B aefet
conmpouyng dpRvis B tokicHhy T ehLdiSc1 68 rc@&?@&rﬁl@._ e Ju‘Bj e@yécﬁm{du}ld and the d'tlli&'alg@ﬂtng
where X1 is selected from carbonyl, thiocarbonyl, CH2, CR2R3, NH, NR4, S,

SO, S@ray, bexdaidmingsdred tegtictfin somconatabbhygtapy phinochxddamoeyibjnabh. NR4, CH2 or
CR2R3, S, SO S2; X3 is selected from carbonyl, thiocarbonyl, S, SO S,

CH2, ?@; X4 i.s sel ectei1 from carbgnyl, thiocarbonyl, S, SO SO2, CHZ,
Crora VG Ro,  CORRIS SBRaHR QPPUBERT R PN SBL T RErTh T et er oar y!
opt i onghl¥m&ey h{s%&Q—sé’&‘rétﬁ'se%ibﬁm’s,%aﬁﬁﬁ@géc%ﬂasfeﬁﬂﬁbit&@,?f%@ﬁCMA_r@dﬁIc‘té@@m ly
substituted with one or nore R4, aryl optionally substituted with one or
nmor e Rahibi@s, NS AN o aloaydtgroidal @ti-inflammatory drugs) including ibuprofen, vitamin E, and

anti-amyloid antibodies. In a further aspect, the subject compound may be employed in

combination with sedatives, hypnotics, anxiolytics, antipsychotics, antianxiety agents,

cyclopyrrolones, imidazopyridines, pyrazolopyrimidines, minor tranquilizers, melatonin agonists

and antagonists, melatonergic agents, benzodiazepines, barbiturates, SHT-2 antagonists, and the

like, such as: adinazolam, allobarbital, alonimid, alprazolam, amisulpride, amitriptyline,

amobarbital, amoxapine, aripiprazole, bentazepam, benzoctamine, brotizolam, bupropion,

busprione, butabarbital, butalbital, capuride, carbocloral, chloral betaine, chloral hydrate,

clomipramine, clonazepam, cloperidone, clorazepate, chlordiazepoxide, clorethate,

chlorpromazine, clozapine, cyprazepam, desipramine, dexclamol, diazepam, dichloralphenazone,



WO 2011/ 050305PCT/ US2010/ 053825 69 nenbered ring containing C, 0, S or N,
optionally substituted with one or nore R4; Rl is selected from heteroaryl
opt i onal Iwo=otigsdioat ed with one or nore R4, aryl option&Cryussubssiseat ed
with one or nore R4, C3_10 cycl oal kyl47 C3_8 nenbered ring containing C, 0,
Sor N, optionally substituted with one or nore R4; R2 is selected from H,
hal ogen, CF3, Cl 6 al kyl, C3-10 cycloal kyl, C3_8 nenbered ring containing

C 0, S N, optionally substituted wit ne or, nore R4, and R3 ma

cycl i Avaloss i Q%Iﬁﬁ PR eﬁazg'e t?ﬁfﬁﬂla‘f@l gomaiatyy fﬁmR%aBu onal | yy
subst i r , CF3, Cl 6
eyl Aol BuBAFROF RS R A Rre L ENC ABhclhe REGAGER,

opt i orgaltétmmdb,sitalarzepaad hmopmmmydfoxmne iléprarkitic alitiuRB loraxepamic! i ze to form
C3_8 nenbered ring contal ni ng C, or N, optionally substituted with one
or mor¥npERzepUn, ANt lpe; wac Pﬂ%neme@@nlwm@éob%@%ga?prol@@%e,a| kyl, C3-10

cycl O%%%%uﬁl%%%\% ?%%15& spoedgfq:%fngsao %@Xt%n%ﬁ%%?ng ac&pl ¢ ati d tCObutyI

est er okdariag bkezepsindpdiEitithylde sl @lcline, PrAtobEBH:I, pérlapirRhpdrpe@atihe.cal |y
acceptabl e salt thereof or a pharmaceutically acceptabl e derivative

t her ecpﬁleneéme dhenabarbitgl eragepan, mrqrgeth@m%@r@t){q%onmtrmﬁd@@ewaé@tanbf i ncreasi ng
nmet abot r t i e or der
nssoct br B Fictl-ARRL Sup R AL et e Byl R By B b o e bR o
a dr ughlbﬂ@ammet thidthRahe, ttﬂﬁ@az!@ﬁi!ﬂé’ %ﬁﬁl@%ﬁ%ﬁﬁin@ Nr&pabn)aldzonmhdpigbier di sease
st at es. [0170] I n various aspects, kits can conprise disc osed
conpodureamidertpelofasi wikiopapeng ﬁnrpﬁtealn@,ttgn@ma@mk@lg@mal@ovefndﬁfmn%ltZéléploa,n d/ or

i g P SRy OO LBt R By o el i AR N o

di scl Qﬁ@ﬁbﬁéﬂ’cﬁ&oxﬁ@ﬁﬁg %a&r@erﬁﬁnﬁ{ﬂ&el%ﬁ% B&HjurBBR Qi@Nke HRTofPaYIiNE MetHdds Such
pati ent 171] I'n further aspects, the kits can conpriSe one or nore other

corrporaemﬂil 1(%t@lerapmneebctrlmirsenmfatlandr ug having a known side-effect of
i ncreasi ng netabotropic glutamate receptor activity, a drug known to treat

a dis a550|at vmth creasi ng, net.abot r.opi c u te r t.or

Rt i villi anar orh & TR RS AT GITPRG: TEHE STl Bi aRg W#@Ef’ Wi LFAER on
and ot {ieh oflivsB8sE s%ﬁ&h@@éxt?a@@rebﬁﬁ&éddﬁio&?l@& fnRibit6PALA 0 84bRbHHHr L0 a pati ent
with one or nore disclosed conpounds, conpositions, and/or products. For

ex arrplbenseéaazdiﬂeQLgmtrdmlmmaa rseeh asgbi n (camehalﬁyr 3s it lpfldm;hkurldn or lactage gahpanvhci st
can prayide a co ne . or e af her conponents (e.g.,.one or
M EN T b I AR el i s et e R

gl ut a'ﬁ%ﬂﬁto&?%ﬁﬂ&gﬂmﬁ@tﬁlz\é'ahé{nosﬁlec%éb%adfQﬁf@lg\glg’ts LdhERheric g&%tgq(ﬂ\/ﬁ‘f $0ci at ed
with increasing netabotropic glut te 2011/ 050305PCT/ US2010/ 053825 70

rece ptrenrepmr tantsagbmsts;mditomm aeadplog aktagwnists end depamitdrecepparagbnansotissd on

dysfuncti nd ot her dj segse states) and structlons for. cogdm nstration
to a aﬁ% mﬁcraﬁ@eo‘#e ?@?@na. Lt @axa@e oRgelid g Banipe s, | t%@

pr odug lé%ﬁ}e h WG f SO0 as
to proéﬁrgglldtteﬁ?isgﬁg‘d@ I na %&%ﬁ&%}(ﬁ? Irlllot%l Z art a\?ﬁ Hpg&g%%tl)l eg'%gpda'fb ﬁtdg[sure
and désicexapiple) aleofembditydrbleromidep brontieripitnmpesidt, dam]dopatn mtsyte, dexigobde

and/ or nmethods clained herein are made and eval uated, and are intended to
be purlefipchioaderngd pergelidemaesylatre hisrade ANPTaRBeRItars srraReY uses! injamon-ehie
scope (of what the inventors regard as their invention. Efforts have been
made t0 €nsure accuracy with respect to nunbers (e.g., anounts,
tenperature, etc.), but sone errors and deviations should be accounted for.

Unl es40130di cat edn atfinelicnasi@ct, Bardosnpadtied par leseniployliigldmbinatipewahure is in C
or is at anbi ent terrper ature, and ressure i s at or near atnospheric.
[ 0173]csBWwern froptheophenp Grazpicetiran &gie%éeféw@mm&%ﬁzepm%butwe 1o8% ar e

i UStdlp% Sﬂbutylplperldme and indolone classes of neuroleptic agent. Suitable examples of

phenothiazines include chlorpromazine, mesoridazine, thioridazine, acetophenazine, fluphenazine,

perphenazine and trifluoperazine. Suitable examples of thioxanthenes include chlorprothixene and



the follow ng Exanples. Starting materials and the requisite internediates
are in sone cases commercially avail able, or can be prepared according to

| iteraturwoppoasdiwses or as illustrated herein. Al NVRPSpASRI1@/09&82E
recorded on either a Varian |Inova 40048(400 MHz) or Varian Inova 500 (500
MHz) spectrophotoneter. 'FI chem cal shifts are reported in 6 values in ppm
downfield from Me4Si as the internal standard in CDCLl3. Data are reported

as fol chemi cal ft. rTLI|tI Ilct = sin oublet, t =
tripl éélothef‘ene PYaggple Bﬁ élbﬁ‘?‘z&éf‘d’l logdi éﬁi YT mp Ie fé‘&%‘%}tr?lg}?no@dépl i ng
const i th the
13 Hopp el peaé’@"ﬂ"@?%é:%hé%‘ﬁu%?ﬁ@i@wﬁflg?"fﬁ??% AN oh R A

obt ai madindoloatt MR I0rdWdpiicwigtiits alchdt lospmaysulporide atd periddngh Irediddeut i on
mass spectra were recorded on a Bruker Daltonics 3T Fourier transformion

cycl otPBieCiates bl Hecenqyriepticrigents grhst aped(irPPMERAtioR P dherbiessermagpund may

Reagont 15 s dORALLE bfiftnaleliCaly eimlic AP SAK AR, IRSREREALTRARROR o o
HP 11@ﬁbsmnddzldd\l’)ed5€lﬁtecthioﬁlﬂaﬂﬁe Hﬁ&oc&ﬂtdicﬁ5écewphaia@i’m@ nidlédte, Buphrdeimect i on,

LG M5 (J-Sphere80-C18, 3.0 x 50 mm 4.1 mn gradient,
594 0. G5%prponis dyrissegiv: ostmalivpopazise doere70 tofvaremzosdesochipridpar at i ve

(r et ot SRR o BRGG 80 FEEp SRR TRaT b hwtiadettiht W AOLERAETT on
tri ggeketchyrid@ersicheaid, @lﬁlog)f@hik@ﬂé , 21078 in € Halop6itid ) pimoaRlb aRd risgtdidone
chr omat ogr aphy were HPLC N- Boc- p- phenyl enedi am ne was purchased from

FI u ka aghepmmon belﬁﬁzieln@mogwalft dmy. Thbs rﬁlneoﬁwbﬁét Werpoyod @Wasb@@nfpnlw TCl Ameri ca.

th h Aldrich d
Wi t hgﬁP%Wf?I?ggk‘sa ?\%lglg}te@ ur s Q%B] lra%&bﬁ%qo e: %ﬁsglgnéldiﬁ,r enzhexol %romocnp%nu,se
N ( 1Hpperigén Ichl%qyrbﬂ]ﬁhﬁ@Imw&gﬂ&&wl&%ﬁﬁ ddiﬁé%pé\npfeﬁ@l'db‘%dr@ rﬂ@henazme

4-nitro-1H pyrazole (2.5 nml) in ethanol was added to a Parr
vesseIhalwpd@dolalnvqiogmdemdnp@]wlrtbrbense@md@f lgvbgopantith ¢anla demss Sairide10%ePo,C (0. 2

dded. Th | d dH2 dded t f 40
82. T T e A S R A et S O SRR
filt r%trérf?lﬁexo-[@%lu%pﬁ{ey ﬁﬁpe%&é’v@élbﬁﬂle"\ﬂeﬁgbeﬁﬁﬂﬁ@Qﬂlhé%?ﬂletnhﬁll qeishingd filtrates

wher e "evaporat'ed to dryness under reduced pressure. The residue was

di ssoltmethixene,THAu¢RS0mme) gr Apreaded. with triethyl amne (6.9 nL, 49 mol) and
cooled on an ice bath under an argon at nosphere. Picolinoyl chloride

hydr o ride ( 22,3 mmol ) was adde one portion. \Wen.the

st B as oo Pes pegth i compand Gade et B MR Y ¥ s ur e and
the reghduenOhSsalaghe Mbcit, GRQLURSDARGhrifb SouD Rl bt oM@ dih QEkEMy Wi t h
wat er, RlaH G sat, rl%%e and tﬁe sg% ﬁp 1‘1rem)u?ed under0 I(%Iuce1 pressure.
The crandiee triegélatsl endwesom@ry: alymteah&yches) sfeﬂe(anveesdngtbnmcalmale ihlobadrk 68$R1s),

N- (1H pyr azol pi colin 529 . NMR (D\VBO-d6) 6 10 88 (s, 1
H), g.monoaming qzq)\c}gls%mj}ﬁoltpyﬁ (Ngl s) rqugs_@ble rﬁhﬂg_ltqr{s ?Pl mqn(ygm(lgom sg)( (m 1

N e b T S T N T
antagonists, o- adrenoreceptor antagonists, neurokinin-1 receptor antagomsts atypical anti-
depressants, benzodiazepines, 5-HTJA agonists or antagonists, especially 5S-HT1A partial
agonists, and corticotropin releasing factor (CRF) antagonists. Specific agents include:
amitriptyline, clomipramine, doxepin, imipramine and trimipramine; amoxapine, desipramine,
maprotiline, nortriptyline and protriptyline; fluoxetine, fluvoxamine, paroxetine and sertraline;
isocarboxazid, phenelzine, tranylcypromine and selegiline; moclobemide: venlafaxine; duloxetine;
aprepitant; bupropion, lithium, nefazodone, trazodone and viloxazine; alprazolam,

chlordiazepoxide, clonazepam, chlorazepate, diazepam, halazepam, lorazepam, oxazepam and



WD 2011/ 050305PCT/ US2010/ 053825 72 A sol ution of

N- (1H pyrazol -4-yl)picolinamde (0.6 g, 3 nmol) in DVWF (25 nL) was cool ed
on an i cewbabhi/osm®ér an argon at nosphere. The sol uti on wag/usc@ansss2sv t h NaH
(60% oi|l dispersion) (0.133 g, 3.33 Ml ), stir on an ice bath for 15 m ns,
and stirred at anbient tenperature for an additional 15 mins. The m xture
was then treated wth 3, 4-di net hyl benzene- 1- sul f onyl chI oride (0.77 g, 3.8
mrol ) and allowed to_stir at anbient tenperature for our rl%g Upon
mel t i MEPAZPHE: MsRirence lGuroxab ARt A IBPBIORE: %fraymiww Yool ne

sol i dyas, enmoved by filtration. The solid was dissolved in

di chl oronet hane, extracted with NaHCO3 sat, dried, and the sol vent renoved
under reduced pressure. The residue was re-crystallized for nethanol to
afford0t32¢ titl dn d:l(mtp@ttmeht O(f Goﬂditicg),s va6e reqLi@vpoteiRiation bf inGlokb ac;tivias&% @ 220
and 254 nm DVSO- d6) 6 8.72 4.68

Hz) ng@p(lgte dfsqg)e?e@l vl %nerailym)e abgutng](‘mSOQ r%.gperﬁ(gmtlegt bo ypzy)elgh-y PgD (m 2

N {1 (88 it chn e et i¥hneiCorluliple dbsl] profordtly (e adhabl 1eERBIS 87

254 nrbowd 1 ® bt PH0 mgigr peE)daymhcﬁ'e @referably about 0.5 to about 100 mg/kg per day. A
sul fonyl) - 1H pyrazol - )t hi azol e- 2- car boxam de N % LCVS =

Notve @t HeraLo ROy b S50u .4 @ RO TKE 1k A eour0.05 10 100 mg/kg per day:

R 0 el L A el o e o2 s 1
to 50 mg/kg per day. For oral administration, the compositions are preferably provided in the
form of tablets containing 1.0 to 1000 milligrams of the active ingredient, particularly 1.0, 5.0, 10,
15. 20, 25, 50, 75, 100, 150, 200, 250, 300, 400, 500, 600, 750, 800, 900, and 1000 milligrams of
the active ingredient for the symptomatic adjustment of the dosage to the patient to be treated.
The compounds may be administered on a regimen of 1 to 4 times per day, preferably once or
twice per day. This dosage regimen may be adjusted to provide the optimal therapeutic response.
It will be understood, however, that the specific dose level and frequency of dosage for any
particular patient may be varied and will depend upon a variety of factors including the activity of
the specific compound employed, the metabolic stability and length of action of that compound,
the age, body weight, general health, sex, diet, mode and time of administration, rate of excretion,

drug combination, the severity of the particular condition, and the host undergoing therapy.

[0133] In one aspect, the invention relates to pharmaceutical compositions comprising a

compound having a structure represented by a formula (I):

Ry

S
0-6
R/X1\Xz/\/N\X;()Q)\R1

(1)

including where X is selected from: carbonyl, thiocarbonyl, CH,, CR,R3, NH, NR4, S, SO, SO;;
X, 1s selected from: carbonyl, thiocarbonyl, NH, NR4, CH, or CR;R3, S, SO, SO, ; X; is selected



WD 2011/ 050305PCT/ US2010/ 053825 73 Exanpl e 5:
N-(1-((3,4-difluorophenyl)sul fonyl)-1H pyrazol -4-yl)thi azol e-2- car boxam de
N S C -T80200%50305>98% @ 220 and 254 nm nfz = 370 [ M PCHuUS2EaMs2E 6:
N (1-tosyl-1H pyrazol -4-yl) picolinam¥®e LCMS = >98% @20 and 254 nm niz =
357 [M+ Fi]. Exanple 7: 3-Fluoro-N(1-tosyl-1H pyrazol -4-y1)picolinam de
-N, /0\\ INO IHF

from: carbonyl, thiocarbonyl, S, SO, SO,, CH,, CR;R3; X, is selected from: carbonyl,

thiocarbonyl, S, SO, SO,, CH,, CR;R; CR;R,, COOR,4, CR4R4, aryl optionally substituted with

R4, heteroaryl optionally substituted with R4; R is selected from: heteroaryl optionally substituted

with one or more Ry, aryl optionally substituted with one or more R4, Cs_19 cycloalkyl, Csg

membered ring containing C, O, S or N, optionally substituted with one or more R4; R, is selected

from: heteroaryl optionally substituted with one or more R4, aryl optionally substituted with one

or more Ry, C;5.19 cycloalkyl, C;s membered ring containing C, O, S or N, optionally substituted

with one or more Ry; R, is selected from: H, halogen, CFs, C, alkyl, Cs_;o cycloalkyl, Csg

membered ring containing C, O, S or N, optionally substituted with one or more R4, R; and R

may cyclize to form C;.3 membered ring containing C, O, S or N, optionally substituted with one

or more Rg; Rj is selected from: H, halogen, CF;, C, alkyl, Cs.1o cycloalkyl, C;s membered ring

containing C, O, S or N, optionally substituted with one or more R4, R, and R; may cyclize to

form Cs.3 membered ring containing C, O, S or N, optionally substituted with one or more Rg; R4

is selected from: H, OH, NR;R;, halogen, C,alkyl, C5.o cycloalkyl, CN, CONR;R,, SO2NR;R,,

0OC,alkyl, CF5;, OCF;, OCOCH;, CO, -COO-, acetic acid derivitives (specifically including acetic

acid t-butyl ester and acetic acid methyl ester), and COOH; or a pharmaceutically acceptable salt

thereof or a pharmaceutically acceptable derivative thereof; and a pharmaceutically acceptable

carrier.

D. METHODS OF USING THE COMPOUNDS AND COMPOSITIONS

[0134] mGluR4 belongs to the group III mGluR subfamily and is located in predominantly
in presynaptic locations in the central nervous system where it is functions as an auto- and
heteroreceptor to regulate the release of both GABA and glutamate. In addition, mGluR4 is also
expressed at a low level in some postsynaptic locations. mGluR4 is expressed in most brain

regions, particularly in neurons known to play key roles in the following functions of the CNS:
a) learning and memory;
b) regulation of voluntary movement and other motor functions

c) motor learning



LCVB = >98% @20 and 254 nm mz = 361 [M+ H. Exanpl e 9:

N-(1-((4-fluoro-2-nethyl phenyl)sul fonyl)-1H pyrazol -4-y1)pi col i nam de
= >98% @O0 20nd52H4 nm mz = 361 [M+ H].

74 LCVB = >98% @220 and 254 nm mlz = 381 [M+ H'. Exanple 11:

N-(1-((5-chl oro-2-fluorophenyl)sul fonyl)-1H pyrazol -4-y1)pi col i nam de

d)
©)
B
g2
h)
)
)

emotional responses

habit formation, including repetitive tasks and perseverative thought processes
reward systems

vision and olfaction

cerebellar functions;

feeding and the regulation of hypothalamic hormones; and

sleep and wakefulness.

As such, mGluR4 plays a major role in the modulation of CNS-related diseases, syndromes and

non-CNS related diseases or conditions the like, for example,

a)

b)

Parkinson’s disease, parkinsonism, and other disorders involving akinesia or

bradykinesia
Dystonia

Huntington’s diseases and other disorders involving involuntary movements and

dyskinesias

Tourette’s syndrome and related ticking disorders

Obsessive/compulsive disorder and other perseverative behavioral disorders
Addictive disorders (including drug abuse, eating disorders, and)

Schizophrenia and other psychotic disorders

Posttraumatic stress disorder

Anxiety disorders;

motor effects after alcohol consumption or other drug-induced motor disorders;
neurogenic fate commitment and neuronal survival;

epilepsy;

certain cancers, for example, medulloblastoma;

LCVS

WO 2011/ 050305RST410825329/ 053825



F /9 1\1 S w 10 LCM5 = >98% @220 and 254 nm mz = 381 [M+ H].

Exanpl e 12:

N (1- ( ( 3-wbl20r1a05@23061 uor ophenyl ) sul f onyl) - 1H pyr azol - 4- y Prpiusedtioosssesle FCl

/9 1\1 S w 10 LCVMS = >98% @220 and 284 nm mz = 381 [M+ H . Exanple 13:
N- (14(2, 5-di chl orophenyl ) sul fonyl) - 1H pyrazol - 4-y1) pi col i nam de LCV5S = >98%
@220 and 254 nm mz = 397 [M+ H . Exanple 14:

N-(1-((3 fIgglorot}éper’rzeéiggeltgstlgga//lozostﬁl fonyf}ghCl iSOpé{razol 4-y1) pi colinam de F

er meta rders; and

h) taste enhancement/blockade.

[0135] The disclosed compounds can act as potentiators of the metabotropic glutamate
receptor activity (mGluR4). Therefore, in one aspect, the disclosed compounds can be used to

treat one or more mGluR4 associated disorders that result in dysfunction in a mammal.

[0136] The disclosed compounds can be used as single agents or in combination with one
or more other drugs in the treatment, prevention, control, amelioration or reduction of risk of the
aforementioned diseases, disorders and conditions for which compounds of formula I or the other
drugs have utility, where the combination of drugs together are safer or more effective than either
drug alone. The other drug(s) can be administered by a route and in an amount commonly used
therefore, contemporancously or sequentially with a disclosed compound. When a disclosed
compound is used contemporancously with one or more other drugs, a pharmaceutical
composition in unit dosage form containing such drugs and the disclosed compound is preferred.
However, the combination therapy can also be administered on overlapping schedules. It is also
envisioned that the combination of one or more active ingredients and a disclosed compound will

be more efficacious than either as a single agent.
1. TREATMENT METHODS

[0137] The compounds disclosed herein are useful for treating, preventing, ameliorating,
controlling or reducing the risk of a variety of neurological and psychiatric disorders associated
with glutamate dysfunction. Thus, provided is a method of treating or preventing a disorder in a
subject comprising the step of administering to the subject at least one disclosed compound; at
least one disclosed pharmaceutical composition; and/or at least one disclosed product in a dosage

and amount effective to treat the disorder in the subject.

[0138] Also provided is a method for the treatment of one or more neurological and/or
psychiatric disorders associated with glutamate dysfunction in a subject comprising the step of

administering to the subject at least one disclosed compound; at least one disclosed



LCVMS = >98% @20 and 254 nm mz = 361 [M+ H. WO

2011/ 050305PCT/ US2010/ 053825 75 Exanpl e 15:

N (1- ( (4-WDrorias@oset hyl phenyl ) sul f onyl) - 1H pyrazol - 4- y Prpiusedtionsisesle LCVS
= >98% @20 and 254 nm mz = 361 [M3 H. Exanple 16:
N-(1-44-(trifluoronethyl)phenyl)sul fonyl)-1H pyrazol -4-y1) pi col i nam de _N,
/0 NIl NS CF3 \\ 10 LCMB = >98% @220 and 254 nm m z 397.2 [M+ H].

N (1 (p?lmﬁleﬂcal PTENOFtion LBIIEBHE IRPHY W1 SRPeY PPAVGYR 449328 )4 FEPER i nani de F
effective to treat the disorder in the subject.
[0139] Examples of disorders associated with glutamate dysfunction include: acute and
chronic neurological and psychiatric disorders such as cerebral deficits subsequent to cardiac
bypass surgery and grafting, stroke, cerebral ischemia, spinal cord trauma, head trauma, perinatal
hypoxia, cardiac arrest, hypoglycemic neuronal damage, dementia (including AIDS-induced
dementia), Alzheimer’s disease, Huntington’s Chorea, amyotrophic lateral sclerosis, multiple
sclerosis, ocular damage, retinopathy, cognitive disorders, idiopathic and drug-induced
Parkinson’s disease, muscular spasms and disorders associated with muscular spasticity including
tremors, epilepsy, convulsions, migraine (including migraine headache), urinary incontinence,
substance tolerance, addictive behavior, including addiction to substances (including opiates,
nicotine, tobacco products, alcohol, benzodiazepines, cocaine, sedatives, hypnotics, etc.),
withdrawal from such addictive substances (including substances such as opiates, nicotine,
tobacco products, alcohol, benzodiazepines, cocaine, sedatives, hypnotics, etc.), obesity,
psychosis, schizophrenia, anxiety (including generalized anxiety disorder, panic disorder, and
obsessive compulsive disorder), mood disorders (including depression, mania, bipolar disorders),
trigeminal neuralgia, hearing loss, tinnitus, macular degeneration of the eye, emesis, brain edema,
pain (including acute and chronic pain states, severe pain, intractable pain, neuropathic pain, and
post-traumatic pain), tardive dyskinesia, sleep disorders (including narcolepsy), attention
deficit/hyperactivity disorder, conduct disorder, diabetes and other metabolic disorders, taste

alteration, and cancer.

[0140] Anxiety disorders that can be treated or prevented by the compositions disclosed
herein include generalized anxiety disorder, panic disorder, and obsessive compulsive disorder.
Addictive behaviors include addiction to substances (including opiates, nicotine, tobacco
products, alcohol, benzodiazepines, cocaine, sedatives, hypnotics, etc.), withdrawal from such
addictive substances (including substances such as opiates, nicotine, tobacco products, alcohol,

benzodiazepines, cocaine, sedatives, hypnotics, etc.) and substance tolerance.

[0141] Thus, in some aspects of the disclosed method, the disorder is dementia, delirium,

amnestic disorders, age-related cognitive decline, schizophrenia, psychosis including



LCVMS = >98% @220 and 254 nm mz = 399.0 [M+ H. Exanple 18:
N-(14(3,4,5-trifluorophenyl)sul fonyl)-1H pyrazol -4-yl)picolinamde F LCVS
= >98% @weoamdodS4 nm mz = 383.0 [M+ H. Exanpl e 19CT/US2010/053825

N- (14( 3, 4-di chl orophenyl ) sul f onyl) - 1H4pyr azol - 4-y1) pi col i nam de Cl WO
2011/ 050305PCT/ US2010/ 053825 76 LCM5 = >98% @ 220 and 254 nm mz = 397.0
[M+ H . Exanple 20:

N (1- (sglftliocprllllre%rig -sgﬁi%ﬁl?ggif%pn? rgi}/slo%dsellrj,lsfcl(l)igga]f}e-ctjfxlf_é (?igorrgezr?lde-lﬁs-ig&a)l Bis(ozl%lelir, rtl)%re’r% de
psychotic disorder, substance-related disorder, movement disorders, epilepsy, chorea, pain,
migraine, diabetes, dystonia, obesity, eating disorders, brain edema, sleep disorder, narcolepsy,
anxiety, affective disorder, panic attacks, unipolar depression, bipolar disorder, psychotic

depression.

[0142] Also provided is a method for treating or prevention anxiety, comprising:
administering to a subject at least one disclosed compound; at least one disclosed pharmaceutical
composition; and/or at least one disclosed product in a dosage and amount effective to treat the
disorder in the subject. At present, the fourth edition of the Diagnostic and Statistical Manual of
Mental Disorders (DSM-1V) (1994, American Psychiatric Association, Washington, D.C.),
provides a diagnostic tool including anxiety and related disorders. These include: panic disorder
with or without agoraphobia, agoraphobia without history of panic disorder, specific phobia,
social phobia, obsessive-compulsive disorder, post-traumatic stress disorder, acute stress disorder,
generalized anxiety disorder, anxiety disorder due to a general medical condition, substance-

induced anxiety disorder and anxiety disorder not otherwise specified.

[0143] In one aspect, the invention relates to methods for the treatment of a
neurotransmission dysfunction and other disease states associated with mGIluR4 activity in a
mammal comprising the step of administering to the mammal at least one compound in a dosage
and amount effective to treat the dysfunction in the mammal, the compound having a structure

represented by formula (I):

X4 ;\\/\N X 0-6
7N 4
R X5 \X3 R,

(1)

including where X; X, is selected from: carbonyl, thiocarbonyl, CH,, CR,R3, NH, NRy, S, SO,
SO, ; X, is selected from: carbonyl, thiocarbonyl, NH, NR4, CH, or CR;R3, S, SO, SO, ; Xs 18
selected from: carbonyl, thiocarbonyl, S, SO, SO,, CH,, CR;R3; X4 is selected from: carbonyl,
thiocarbonyl, S, SO, SO,, CH,, CR;R; CR;R,, COOR,4, CR4R4, aryl optionally substituted with



LCVMS = >98% @220 and 254 nm mz = 377.2 [M+ H . Exanple 21:

N-(1- ((3-chl oro-4-net hoxyphenyl ) sul fonyl) - 1H pyrazol - 4-y1) pi col i nam de

LCVB = >A8002@12B800and 254 nm mz = 393.0 [M + H]. ExanpC&/t’2010/053825

N- (14( 2, 4-di net hyl phenyl ) sul f onyl) - 1H5pyr azol - 4-y1) pi col i nam de LCMS =

>98% @220 and 254 nm mz = 357.2 [M+ H . Exanple 23:

N-(1-((3-chloro-4-fluorophenyl)sul fonyl)-1H pyrazol -4-y1l)pi col i nam de Cl

LCVB = >98% 0 and 25 mz = 381.0 [ M + . . WO

2011/ &O%grop% Qj@%@lﬂ@y @é§ggllged 1%h R4;3R 1]é seleLted frotrﬂ: heteroaryl optionally substituted
with one or more Ry, aryl optionally substituted with one or more R4, Cs_1o cycloalkyl, Csg
membered ring containing C, O, S or N, optionally substituted with one or more R4; R, is selected
from: heteroaryl optionally substituted with one or more R4, aryl optionally substituted with one
or more Ry, C;5.19 cycloalkyl, C;s membered ring containing C, O, S or N, optionally substituted
with one or more R4; R, is selected from: H, halogen, CFs, C, alkyl, Cs_;o cycloalkyl, Csg
membered ring containing C, O, S or N, optionally substituted with one or more R4, R; and R;
may cyclize to form C;.3 membered ring containing C, O, S or N, optionally substituted with one
or more Rg; Rj is selected from: H, halogen, CF;, C, alkyl, Cs.1o cycloalkyl, C;s membered ring
containing C, O, S or N, optionally substituted with one or more R4, R, and R; may cyclize to
form Cs.3 membered ring containing C, O, S or N, optionally substituted with one or more Rg; R4
is selected from: H, OH, NR;R;, halogen, C,alkyl, C;.o cycloalkyl, CN, CONR;R,, SO2NR;R,,
0C,alkyl, CF5;, OCF;, OCOCH;, CO, -COO-, acetic acid derivitives (specifically including acetic

acid t-butyl ester and acetic acid methyl ester), and COOH; or a pharmaceutically acceptable salt

thereof or a pharmaceutically acceptable derivative thereof

[0144] In one aspect, the invention relates to methods for potentiating mGluR4 activity in
a subject comprising the step of administering to the subject at least one compound having a

structure represented by formula (I):

X4 ;\\/\N X 0-6
7N 4
R X5 \X3 R,

(1)

including where X is selected from: carbonyl, thiocarbonyl, CH,, CR,R3, NH, NR4, S, SO, SO;;
X, 1s selected from: carbonyl, thiocarbonyl, NH, NR4, CH, or CR;R3, S, SO, SO, ; X; is selected
from: carbonyl, thiocarbonyl, S, SO, SO,, CH,, CR;R3; X4 is selected from: carbonyl,
thiocarbonyl, S, SO, SO,, CH,, CR;R; CR;R,, COOR,4, CR4R4, aryl optionally substituted with
R4, heteroaryl optionally substituted with R4; R 1s selected from: heteroaryl optionally substituted

with one or more Ry, aryl optionally substituted with one or more R4, Cs_19 cycloalkyl, Csg
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from: heteroaryl optionally substituted with one or more Ry, aryl optionally substituted with one
or more Ry, C;5.9 cycloalkyl, C;s membered ring containing C, O, S or N, optionally substituted
with one or more Ry; R, is selected from: H, halogen, CF;, C, alkyl, Cs_;o cycloalkyl, Csg
membered ring containing C, O, S or N, optionally substituted with one or more Ry, R; and R;
may cyclize to form C;.3 membered ring containing C, O, S or N, optionally substituted with one
or more Rg; Rj is selected from: H, halogen, CF;, C, alkyl, Cs.19 cycloalkyl, C;s membered ring
containing C, O, S or N, optionally substituted with one or more R4, R, and R; may cyclize to
form C;_s membered ring containing C, O, S or N, optionally substituted with one or more Rg; R4
is selected from: H, OH, NR;R;, halogen, C,alkyl, C5.o cycloalkyl, CN, CONR;R,, SO2NR;R,,
0C,alkyl, CF5;, OCF;, OCOCH;, CO, -COO-, acetic acid derivitives (specifically including acetic
acid t-butyl ester and acetic acid methyl ester), and COOH; or a pharmaceutically acceptable salt
thereof or a pharmaceutically acceptable derivative thereof, in a dosage and amount effective to

potentiate mGluR4 receptor activity in the subject.

[0145] In one aspect, the invention relates to methods of potentiating mGluR4 activity in
at least one cell comprising the step of contacting the at least one cell with at least one compound

having a structure represented by formula (I):

X4 ;\\/\N X 0-6
7N 4
R X5 \X3 R,

(1)

including where X; X, is selected from: carbonyl, thiocarbonyl, CH,, CR,R3, NH, NRy, S, SO,
SO, ; X, is selected from: carbonyl, thiocarbonyl, NH, NR4, CH; or CR;R3, S, SO, SO, ; Xs 18
selected from: carbonyl, thiocarbonyl, S, SO, SO,, CH,, CR;R3; X4 is selected from: carbonyl,
thiocarbonyl, S, SO, SO,, CH,, CR;R; CR;R,, COOR,4, CR4R4, aryl optionally substituted with
R4, heteroaryl optionally substituted with R4; R 1s selected from: heteroaryl optionally substituted
with one or more Ry, aryl optionally substituted with one or more R4, Cs_19 cycloalkyl, Csg

membered ring containing C, O, S or N, optionally substituted with one or more Ry4; R, is selected
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2011/ qgr%g 8355? gg{ngé%g :1’1% ngtglgi?ng?@, O, S or N, optionally substituted with one or more Rg; Ry
is selected from: H, OH, NR;R;, halogen, C,alkyl, C5.o cycloalkyl, CN, CONR;R,, SO2NR;R,,
0C,alkyl, CF5;, OCF;, OCOCH;, CO, -COO-, acetic acid derivitives (specifically including acetic
acid t-butyl ester and acetic acid methyl ester), and COOH; or a pharmaceutically acceptable salt
thereof or a pharmaceutically acceptable derivative thereof, in an amount effective to potentiate

mGluR4 receptor activity in the at least one cell.

[0146] In certain aspects, a subject, for example a mammal or a human, has been
diagnosed with the dysfunction prior to the administering step. In further aspects, a disclosed
method can further comprise the step of identifying a subject, for example a mammal or a human,
having a need for treatment of a dysfunction. In further aspects, a subject, for example a mammal
or a human, has been diagnosed with a need for potentiation of mGIluR4 receptor activity prior to
the administering step. In further aspects, a disclosed method can further comprise the step of
identifying a subject, for example a mammal or a human, having a need for potentiation of
mGluR4 receptor activity. In further aspects, a cell (e.g., a mammalian cell or a human cell) has
been isolated from a subject, for example a mammal or a human, prior to the contacting step. In

further aspects, contacting is via administration to a subject, for example a mammal or a human.

[0147] In one aspect, the invention relates to methods for potentiating mGluR4 activity in
at least one cell comprising the step of contacting the at least one cell with at least one disclosed

compound in an amount effective to potentiate mGluR4 receptor activity in the at least one cell.

[0148] In one aspect, the invention relates to methods for potentiating mGluR4 activity in

a subject comprising the step of administering to the subject a therapeutically effective amount of
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activity in the subject.

[0149] In one aspect, the invention relates to methods for the treatment of a disorder
associated with mGluR4 neurotransmission dysfunction or other disease state in a mammal
comprising the step of administering to the mammal at least one disclosed compound in a dosage

and amount effective to treat the disorder in the mammal.

[0150] The disclosed compounds can be used to treat a wide range of neurological and
psychiatric disorders and other disease states associated with glutamate dysfunction. Non-
limiting examples of these diseases includes movement disorders, including akinesias and akinetic-
rigid syndromes (including Parkinson’s disease), dystonia, epilepsy, chorea, neurogenerative
diseases such as dementia, Huntington’s disease, Amyotrophic Lateral Sclerosis, Alzheimer’s
disease, Pick’s disease, Creutzfeldt-Jakob disease, pain, migraines, diabetes, obesity and eating
disorders, sleep disorders including narcolepsy, and anxiety or affective disorders, including
generalized anxiety disorder, panic attacks, unipolar depression, bipolar disorder, psychotic
depression, and related disorders, cognitive disorders including dementia (associated with
Alzheimer’s disease, ischemia, trauma, stroke, HIV disease, Parkinson’s disease, Huntington’s
disease and other general medical conditions or substance abuse), delirium, amnestic disorders,
age-related cognitive decline, schizophrenia or psychosis including schizophrenia (paranoid,
disorganized, catatonic or undifferentiated), schizophreniform disorder, schizoaffective disorder,
delusional disorder, brief psychotic disorder, substance-related disorder, cancer and inflammation
(including MS). Of the disorders above, the treatment of Parkinson’s disecase, movement
disorders, cognitive disorders, neurodegenerative diseases, obesity and pain are of particular

importance.

[0151] In one aspect, the disclosed compounds can be used to treat, or can be a
component of a pharmaceutical composition used to treat movement disorders. As such,
disclosed herein in a method for treating a movement disorder, comprising the step of
administering to a mammal in need of treatment at least one compound in a dosage and amount

effective to treat the disorder in the mammal, wherein the disorder is selected from Parkinson’s
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disease, Huntington’s disease, dystonia, Wilson’s disecase, chorea, ataxia, ballism, akathesia,
athetosis, bradykinesia, ridigity, postural instability, inherited ataxias such as Friedreich’s ataxia,
Machado-Joseph disease, spinocerebellar ataxias, Tourette syndrome and other tic disorders,

essential tremor, cerebral palsy, stroke, encephalopathies, and intoxication.

[0152] In a further aspect, the disclosed compounds can be used to treat, or can be a
component of a pharmaceutical composition used to treat cognitive disorders. As such, disclosed
herein in a method for treating a cognitive disorder, comprising the step of administering to a
mammal in need of treatment at least one compound in a dosage and amount effective to treat the
disorder in the mammal, wherein the disorder is selected from dementia (associated with
Alzheimer’s disease, ischemia, trauma, stroke, HIV disease, Parkinson’s disease, Huntington’s
disease and other general medical conditions or substance abuse), delirium, amnestic disorders
and age-related cognitive decline. The fourth edition (Revised) of the Diagnostic and Statistical
Manual of Mental Disorders (DSM-IV-TR) (2000, American Psychiatric Association,
Washington DC) provides a diagnostic tool for cognitive disorders including dementia (associated
with Alzheimer’s discase, ischemia, trauma, stroke, HI'V disease, Parkinson’s disease,
Huntington’s disease and other general medical conditions or substance abuse), delirium, amnestic

disorders and age-related cognitive decline.

[0153] In a further aspect, the disclosed compounds can be used to treat, or can be a
component of a pharmaceutical composition used to neurodegenerative disorders. As such,
disclosed herein in a method for treating a neurodegenerative disorder, comprising the step of
administering to a mammal in need of treatment at least one compound in a dosage and amount

effective to treat a neurodegenerative disorder in the mammal.

[0154] In a still further aspect, the disclosed compounds provide a method for treating
schizophrenia or psychosis. As such, disclosed herein in a method for treating a disorder related
to schizophrenia or psychosis, comprising the step of administering to a mammal in need of
treatment at least one compound in a dosage and amount effective to treat the disorder in the
mammal, wherein the disorder related to schizophrenia or psychosis is selected from paranoid,

disorganized, catatonic or undifferentiated, schizophreniform disorder, schizoaffective disorder,
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delusional disorder, brief psychotic disorder, substance-induced psychotic disorder. The fourth
edition (Revised) of the Diagnostic and Statistical Manual of Mental Disorders (DSM-IV-TR)
(2000, American Psychiatric Association, Washington DC) provides a diagnostic tool for ¢
include paranoid, disorganized, catatonic or undifferentiated, schizophreniform disorder,
schizoaffective disorder, delusional disorder, brief psychotic disorder, substance-induced

psychotic disorder.

[0155] The subject compounds are further useful in the prevention, treatment, control,
amelioration or reduction of risk of the aforementioned diseases, disorders and conditions in

combination with other agents, including an mGluR agonist.
2. COADMINISTRATION METHODS

[0156] The disclosed compounds may be used as single agents or in combination with one
or more other drugs in the treatment, prevention, control, amelioration or reduction of risk of the
aforementioned diseases, disorders and conditions for which compounds of formula I or the other
drugs have utility, where the combination of drugs together are safer or more effective than either
drug alone. The other drug(s) may be administered by a route and in an amount commonly used
therefore, contemporancously or sequentially with a disclosed compound. When a disclosed
compound is used contemporancously with one or more other drugs, a pharmaceutical
composition in unit dosage form containing such drugs and the compound is preferred.

However, the combination therapy can also be administered on overlapping schedules. It is also
envisioned that the combination of one or more active ingredients and a disclosed compound can

be more efficacious than either as a single agent.

[0157] In one aspect, the compounds can be coadministered with anti-Alzheimer’s agents,
beta-secretase inhibitors, gamma-secretase inhibitors, muscarinic agonists, muscarinic potentiators
HMG-CoA reductase inhibitors, NSAIDs and anti-amyloid antibodies. In a further aspect, the
compounds can be administered in combination with sedatives, hypnotics, anxiolytics,
antipsychotics, selective serotonin reuptake inhibitors (SSRIs), monoamine oxidase inhibitors

(MAOIs), 5-HT2 antagonists, GlyT1 inhibitors and the like such as, but not limited to:
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risperidone, clozapine, haloperidol, fluoxetine, prazepam, xanomeline, lithium, phenobarbitol, and

salts thereof and combinations thereof.

[0158] In a further aspect, the subject compound may be used in combination with
levodopa (with or without a selective extracerebral decarboxylase inhibitor), anitcholinergics such
as biperiden, COMT inhibitors such as entacapone, A2a adenosine antagonists, cholinergic

agonists, NMDA receptor antagonists and dopamine agonists.

[0159] In one aspect, the invention relates to methods for the treatment of a

neurotransmission dysfunction and other disease states associated with mGluR4 activity in a
mammal comprising the step of co-administering to the mammal at least one compound in a
dosage and amount effective to treat the dysfunction in the mammal, the compound having a

structure represented by formula (I):

R4 /QN

R/X1\X2/\/N\X3/<X‘>3;

(1)

including where X is selected from: carbonyl, thiocarbonyl, CH,, CR,R3, NH, NR4, S, SO, SO;;
X, 1s selected from: carbonyl, thiocarbonyl, NH, NR4, CH, or CR;R3, S, SO, SO, ; X; is selected
from: carbonyl, thiocarbonyl, S, SO, SO,, CH,, CR;R3; X, is selected from: carbonyl,
thiocarbonyl, S, SO, SO,, CH,, CR;R; CR;R,, COOR,4, CR4R4, aryl optionally substituted with
R4, heteroaryl optionally substituted with R4; R 18 selected from: heteroaryl optionally substituted
with one or more Ry, aryl optionally substituted with one or more R4, Cs_19 cycloalkyl, Csg
membered ring containing C, O, S or N, optionally substituted with one or more R4; R, is selected
from: heteroaryl optionally substituted with one or more R4, aryl optionally substituted with one
or more Ry, C;5.19 cycloalkyl, C;s membered ring containing C, O, S or N, optionally substituted
with one or more Ry; R, is selected from: H, halogen, CFs, C, alkyl, Cs_jo cycloalkyl, Csg
membered ring containing C, O, S or N, optionally substituted with one or more R4, R; and R

may cyclize to form C;.3 membered ring containing C, O, S or N, optionally substituted with one
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or more Rg; Rj is selected from: H, halogen, CF;, C, alkyl, Cs.1o cycloalkyl, C;s membered ring
containing C, O, S or N, optionally substituted with one or more R4, R, and R; may cyclize to
form Cs.3 membered ring containing C, O, S or N, optionally substituted with one or more Rg; R4
is selected from: H, OH, NR;R;, halogen, C,alkyl, C5.o cycloalkyl, CN, CONR;R,, SO2NR;R,,
0C,alkyl, CF5;, OCF;, OCOCH;, CO, -COO-, acetic acid derivitives (specifically including acetic
acid t-butyl ester and acetic acid methyl ester), and COOH; or a pharmaceutically acceptable salt
thereof or a pharmaceutically acceptable derivative thereof with a drug having a known side-effect

of increasing metabotropic glutamate receptor activity.

[0160] In one aspect, the invention relates to methods for the treatment of a
neurotransmission dysfunction and other disease states associated with mGluR4 activity in a
mammal comprising the step of co-administering to the mammal at least one compound in a
dosage and amount effective to treat the dysfunction in the mammal, the compound having a

structure represented by formula (I):

X4 ;\\/\N X 0-6
7N 4
R X5 \X3 R,

(1)

including where X is selected from: carbonyl, thiocarbonyl, CH,, CR,R3, NH, NR4, S, SO, SO;;
X, 1s selected from: carbonyl, thiocarbonyl, NH, NR4, CH, or CR,R3, S, SO, SO, ; X; is selected
from: carbonyl, thiocarbonyl, S, SO, SO,, CH,, CR;R3; X, is selected from: carbonyl,
thiocarbonyl, S, SO, SO,, CH,, CR;R; CR;R,, COOR,4, CR4R4, aryl optionally substituted with
R4, heteroaryl optionally substituted with R4; R is selected from: heteroaryl optionally substituted
with one or more Ry, aryl optionally substituted with one or more R4, Cs_1o cycloalkyl, Csg
membered ring containing C, O, S or N, optionally substituted with one or more R4; R, is selected
from: heteroaryl optionally substituted with one or more R4, aryl optionally substituted with one
or more Ry, C;5.19 cycloalkyl, C;s membered ring containing C, O, S or N, optionally substituted
with one or more R4; R, is selected from: H, halogen, CF;, C, alkyl, Cs_;o cycloalkyl, Csg

membered ring containing C, O, S or N, optionally substituted with one or more R4, R; and R;
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may cyclize to form C;.3 membered ring containing C, O, S or N, optionally substituted with one
or more Rg; Rj is selected from: H, halogen, CF;, C, alkyl, Cs.1o cycloalkyl, C;s membered ring
containing C, O, S or N, optionally substituted with one or more R4, R, and R; may cyclize to
form C;_s membered ring containing C, O, S or N, optionally substituted with one or more Rg; R4
is selected from: H, OH, NR;R;, halogen, C,alkyl, C;.o cycloalkyl, CN, CONR;R,, SO2NR;R,,
0C,alkyl, CF5;, OCF;, OCOCH;, CO, -COO-, acetic acid derivitives (specifically including acetic
acid t-butyl ester and acetic acid methyl ester), and COOH; or a pharmaceutically acceptable salt
thereof or a pharmaceutically acceptable derivative thereof with a drug known to treat a disorder

associated with increasing metabotropic glutamate receptor activity.

[0161] In one aspect, the invention relates to methods for the treatment of a

neurotransmission dysfunction and other disease states associated with mGluR4 activity in a
mammal comprising the step of co-administering to the mammal at least one compound in a
dosage and amount effective to treat the dysfunction in the mammal, the compound having a

structure represented by formula (I):

X4 ;\\/\N X 0-6
7N 4
R X5 \X3 R,

(1)

including where X is selected from: carbonyl, thiocarbonyl, CH,, CR,R3, NH, NR4, S, SO, SO;;
X, 1s selected from: carbonyl, thiocarbonyl, NH, NR4, CH, or CR;R3, S, SO, SO, ; X; is selected
from: carbonyl, thiocarbonyl, S, SO, SO,, CH,, CR;R3; X, is selected from: carbonyl,
thiocarbonyl, S, SO, SO,, CH,, CR;R; CR;R,, COOR,4, CR4R4, aryl optionally substituted with
R4, heteroaryl optionally substituted with R4; R 1s selected from: heteroaryl optionally substituted
with one or more Ry, aryl optionally substituted with one or more R4, Cs_19 cycloalkyl, Csg
membered ring containing C, O, S or N, optionally substituted with one or more R4; R, is selected
from: heteroaryl optionally substituted with one or more R4, aryl optionally substituted with one
or more Ry, C;5.19 cycloalkyl, C;s membered ring containing C, O, S or N, optionally substituted
with one or more Ry; R, is selected from: H, halogen, CFs, C, alkyl, Cs_jo cycloalkyl, Csg
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membered ring containing C, O, S or N, optionally substituted with one or more R4, R; and R
may cyclize to form C;.3 membered ring containing C, O, S or N, optionally substituted with one
or more Rg; Rj is selected from: H, halogen, CF;, C, alkyl, Cs.19 cycloalkyl, C;s membered ring
containing C, O, S or N, optionally substituted with one or more R4, R, and R; may cyclize to
form Cs.3 membered ring containing C, O, S or N, optionally substituted with one or more Rg; R4
is selected from: H, OH, NR;R;, halogen, C,alkyl, C5.o cycloalkyl, CN, CONR;R,, SO2NR;R,,
0OC,alkyl, CF5;, OCF;, OCOCH;, CO, -COO-, acetic acid derivitives (specifically including acetic
acid t-butyl ester and acetic acid methyl ester), and COOH; or a pharmaceutically acceptable salt
thereof or a pharmaceutically acceptable derivative thereof with a drug known to treat the

neurotransmission dysfunction and other disease states.
E. METABOTROPIC GLUTAMATE RECEPTOR ACTIVITY

[0162] The disclosed compounds and compositions can be evaluated for their ability to act
as a potentiator of metabotropic glutamate receptor activity, in particular mGluR4 activity, by any
suitable known methodology known in the art. For example, Chinese Hamster Ovary (CHO)
cells transfected with human mGluR4 or HEK cells co-transfected with rat mGluR4 and the G-
protein regulated Inwardly Rectifying Potassium channel (GIRK) were plated in clear bottom
assay plates for assay in a Hamamatsu FDSS Fluorometric Plate Reader. The cells were loaded
with either a Ca2+-sensitive fluorescent dye or the thallium responsive dye and the plates were
washed and placed into a suitable kinetic plate reader. For human mGluR4 assays, a fluorescence
baseline was established for 3-5 seconds, the disclosed compounds were then added to the cells,
and the response in cells was measured. Approximately two and a half minutes later, a
concentration of mGluR4 orthosteric agonist (e.g. glutamate or L-AP4) eliciting approximately
20% (EC20) of the maximal agonist response was added to the cells, and the response was
measured. Two minutes later, a concentration of mGluR4 agonist (e.g. glutamate or L-AP4)
eliciting 80% (ECS80) of the maximal agonist response was added to the cells, and the response
was measured. For rat mGluR4/GIRK experiments, a baseline was established for approximately
five seconds, disclosed compounds were added, and either an EC20 or EC80 concentration of
agonist was added approximately two and one half minutes later. Potentiation of the agonist

response of mGluR4 by the disclosed compounds was observed as an increase in response to the
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EC20 concentration of agonist in the presence of compound compared to the response to agonist
in the absence of compound. Similarly, antagonism of the agonist response of mGluR4 by the
disclosed compounds was observed as a decrease in response to the EC80 concentration of
agonist in the presence of compound compared to the response to agonist in the absence of

compound.

[0163] The above described assay operated in two modes. In the first mode, a range of
concentrations of the disclosed compounds are added to cells, followed by a single fixed
concentration of agonist. If the compound acts as a potentiatior, an ECs, value for potentiation
and a maximum extent of potentiation by the compound at this concentration of agonist is
determined by non-linear curve fitting. If the compound acts as a noncompetitive antagonist, an
ICsp value is determined by non-linear curve fitting. In the second mode, several fixed
concentrations of the disclosed compounds are added to various wells on a plate, followed by a
range in concentrations of agonist for each concentration of disclosed compound. The ECs
values for the agonist at each concentration of compound are determined by non-linear curve
fitting. A decrease in the ECs value of the agonist with increasing concentrations of the sample
compound (a leftward shift of the agonist concentration-response curve) is an indication of the
degree of mGluR4 potentiation at a given concentration of the sample compound. A decrease in
the maximal response of the agonist with increasing concentrations of the sample compounds,
with or without a rightward shift in agonist potency, is an indication of the degree of
noncompetitive antagonism at mGIluR4. The second mode also indicates whether the sample

compounds also affect the maximum response to mGluR4 to agonists.

[0164] In particular, the compounds of the following examples were found to have
activity in potentiating the mGluR4 receptor in the aforementioned assays, generally with an ECs,
for potentiation of less than about 10 uM. One aspect of the disclosed compounds have activity
in potentiating rat and human mGluR4 receptors with an ECs, for potentiation of less than about
500 nM. These compounds further caused a leftward shift of the agonist ECs, by greater than 3-
fold. These compounds are positive allosteric modulators (potentiators) of human and rat
mGluR4 and were selective for mGluR4 compared to the other seven subtypes of metabotropic

glutamate receptors.
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F. MANUFACTURE OF A MEDICAMENT

[0165] In one aspect, the invention relates to methods for the manufacture of a
medicament for potentiating mGluR4 receptor activity in a mammal comprising combining a

compound having a structure represented by formula (I):

X4 ;\\/\N X 0-6
7N 4
R X5 \X3 R,

(1)

including where X is selected from: carbonyl, thiocarbonyl, CH,, CR,R3, NH, NR4, S, SO, SO;;
X, 1s selected from: carbonyl, thiocarbonyl, NH, NR4, CH, or CR;R3, S, SO, SO, ; X; is selected
from: carbonyl, thiocarbonyl, S, SO, SO,, CH,, CR;R3; X, is selected from: carbonyl,
thiocarbonyl, S, SO, SO,, CH,, CR;R; CR;R,, COOR,4, CR4R4, aryl optionally substituted with
R4, heteroaryl optionally substituted with R4; R 1s selected from: heteroaryl optionally substituted
with one or more Ry, aryl optionally substituted with one or more R4, Cs_19 cycloalkyl, Csg
membered ring containing C, O, S or N, optionally substituted with one or more R4; R, is selected
from: heteroaryl optionally substituted with one or more R4, aryl optionally substituted with one
or more Ry, C;5.19 cycloalkyl, C;s membered ring containing C, O, S or N, optionally substituted
with one or more Ry; R, is selected from: H, halogen, CFs, C, alkyl, Cs_jo cycloalkyl, Csg
membered ring containing C, O, S or N, optionally substituted with one or more R4, R; and R;
may cyclize to form C;.3 membered ring containing C, O, S or N, optionally substituted with one
or more Rg; Rj is selected from: H, halogen, CF;, C, alkyl, Cs.1o cycloalkyl, C;s membered ring
containing C, O, S or N, optionally substituted with one or more R4, R, and R; may cyclize to
form Cs.3 membered ring containing C, O, S or N, optionally substituted with one or more Rg; R4
is selected from: H, OH, NR;R;, halogen, C,alkyl, C5.o cycloalkyl, CN, CONR;R,, SO2NR;R,,
0C,alkyl, CF5;, OCF;, OCOCH;, CO, -COO-, acetic acid derivitives (specifically including acetic

acid t-butyl ester and acetic acid methyl ester), and COOH; or a pharmaceutically acceptable salt
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thereof or a pharmaceutically acceptable derivative thercof with a pharmaceutically acceptable

carrier.

[0166] Thus, the disclosed compounds and compositions can be further directed to a
method for the manufacture of a medicament for potentiating glutamate receptor activity (e.g.,
treatment of one or more neurological and/or psychiatric disorder and other disease states
associated with glutamate dysfunction) in mammals (e.g., humans) comprising combining one or
more disclosed compounds, products, or compositions with a pharmaceutically acceptable carrier

or diluent.
G. USES OF COMPOUNDS

[0167] In one aspect, the invention relates to uses of a compound for potentiating
mGluR4 receptor activity in a mammal, wherein the compound has a structure represented by

formula (I):

X4 ;\\/\N X 0-6
7N 4
R X5 \X3 R,

(1)

including where X is selected from: carbonyl, thiocarbonyl, CH,, CR,R;, NH, NR4, S, SO, SO;;
X, 1s selected from: carbonyl, thiocarbonyl, NH, NR4, CH, or CR,R3, S, SO, SO, ; X; is selected
from: carbonyl, thiocarbonyl, S, SO, SO,, CH,, CR;R3; X, is selected from: carbonyl,
thiocarbonyl, S, SO, SO,, CH,, CR;R; CR;R,, COOR,4, CR4R4, aryl optionally substituted with
R4, heteroaryl optionally substituted with R4; R 1s selected from: heteroaryl optionally substituted
with one or more Ry, aryl optionally substituted with one or more Ry, Cs_1o cycloalkyl, Csg
membered ring containing C, O, S or N, optionally substituted with one or more R4; R, is selected
from: heteroaryl optionally substituted with one or more R4, aryl optionally substituted with one
or more Ry, C;5.19 cycloalkyl, C;s membered ring containing C, O, S or N, optionally substituted
with one or more R4; R, is selected from: H, halogen, CF;, C, alkyl, Cs_;o cycloalkyl, Csg

membered ring containing C, O, S or N, optionally substituted with one or more R4, R; and R;
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may cyclize to form C;.3 membered ring containing C, O, S or N, optionally substituted with one
or more Rg; Rj is selected from: H, halogen, CF;, C, alkyl, Cs.1o cycloalkyl, C;s membered ring
containing C, O, S or N, optionally substituted with one or more R4, R, and R; may cyclize to
form C;_s membered ring containing C, O, S or N, optionally substituted with one or more Rg; R4
is selected from: H, OH, NR;R;, halogen, C,alkyl, C5.o cycloalkyl, CN, CONR;R,, SO2NR;R,,
0C,alkyl, CF5;, OCF;, OCOCH;, CO, -COO-, acetic acid derivitives (specifically including acetic
acid t-butyl ester and acetic acid methyl ester), and COOH; or a pharmaceutically acceptable salt

thereof or a pharmaceutically acceptable derivative thereof.

[0168] The disclosed uses for potentiating mGluR4 receptor activity in a mammal can
further be directed for use in treating one or more disorders, for example neurological and
psychiatric disorders and other disease states associated with glutamate dysfunction (e.g.,

Parkinson’s disease) in a subject, for example a mammal or a human.

H. KiIT1S

[0169] In one aspect, the invention relates to kits comprising a compound having a

structure represented by formula (I):

X4 4/\\/\N X 0-6
7N 4
R X5 \X3 R,

(1)

including where X is selected from: carbonyl, thiocarbonyl, CH,, CR,R3, NH, NR4, S, SO, SO;;
X, 1s selected from: carbonyl, thiocarbonyl, NH, NR4, CH, or CR;R3, S, SO, SO, ; X; is selected
from: carbonyl, thiocarbonyl, S, SO, SO,, CH,, CR;R3; X, is selected from: carbonyl,
thiocarbonyl, S, SO, SO,, CH,, CR;R; CR;R,, COOR,4, CR4R4, aryl optionally substituted with
R4, heteroaryl optionally substituted with R4; R 1s selected from: heteroaryl optionally substituted
with one or more Ry, aryl optionally substituted with one or more R4, Cs_19 cycloalkyl, Csg
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membered ring containing C, O, S or N, optionally substituted with one or more Ry4; R, is selected
from: heteroaryl optionally substituted with one or more Ry, aryl optionally substituted with one
or more Ry, C;5.19 cycloalkyl, C;s membered ring containing C, O, S or N, optionally substituted
with one or more Ry; R, is selected from: H, halogen, CF;, C, alkyl, Cs_;o cycloalkyl, Csg
membered ring containing C, O, S or N, optionally substituted with one or more R4, R; and R
may cyclize to form C;.3 membered ring containing C, O, S or N, optionally substituted with one
or more Rg; Rj is selected from: H, halogen, CF;, C, alkyl, Cs.19 cycloalkyl, C;s membered ring
containing C, O, S or N, optionally substituted with one or more R4, R, and R; may cyclize to
form Cs.3 membered ring containing C, O, S or N, optionally substituted with one or more Rg; R4
is selected from: H, OH, NR;R;, halogen, C,alkyl, C5.o cycloalkyl, CN, CONR;R,, SO2NR;R,,
0C,alkyl, CF5;, OCF;, OCOCH;, CO, -COO-, acetic acid derivitives (specifically including acetic
acid t-butyl ester and acetic acid methyl ester), and COOH; or a pharmaceutically acceptable salt
thereof or a pharmaceutically acceptable derivative thereof, and one or more of a drug having a
known side-effect of increasing metabotropic glutamate receptor activity, a drug known to treat a
disorder associated with increasing metabotropic glutamate receptor activity, and/or a drug

known to treat the neurotransmission dysfunction and other disease states.

[0170] In various aspects, the kits can comprise disclosed compounds, compositions,
and/or products co-packaged, co-formulated, and/or co-delivered with other components. For
example, a drug manufacturer, a drug reseller, a physician, or a pharmacist can provide a kit

comprising a disclosed oral dosage forms and another component for delivery to a patient.

[0171] In further aspects, the kits can comprise one or more other components (e.g., one
or more of a drug having a known side-effect of increasing metabotropic glutamate receptor
activity, a drug known to treat a disorder associated with increasing metabotropic glutamate
receptor activity, and/or a drug known to treat the neurotransmission dysfunction and other
disease states) and instructions for coadminstration to a patient with one or more disclosed
compounds, compositions, and/or products. For example, a drug manufacturer, a drug reseller, a
physician, or a pharmacist can provide a kit comprising one or more other components (e.g., one
or more of a drug having a known side-effect of increasing metabotropic glutamate receptor

activity, a drug known to treat a disorder associated with increasing metabotropic glutamate



.50E-06 412.46 LCVs: >98% @220 and 254 nm Rt = 1.25 mn , mz = 413

M+ H Exanple 36 N-(1-(benzoffiran-5- ylsulfonyl)-1H pyrazol -4-

| ) pi col iwarmdésGDFHL2NA04S 2. 50E- 07 368. 37 LCVE: >98% erzaB2@nds382s8 nm Rt
1.10 min 70

receptor activity, and/or a drug known to treat the neurotransmission dysfunction and other
disease states) and instructions for coadminstration to a patient with one or more disclosed

compounds, compositions, and/or products.
I. EXPERIMENTAL

[0172] The following examples are put forth so as to provide those of ordinary skill in the
art with a complete disclosure and description of how the compounds, compositions, articles,
devices and/or methods claimed herein are made and evaluated, and are intended to be purely
exemplary of the invention and are not intended to limit the scope of what the inventors regard as
their invention. Efforts have been made to ensure accuracy with respect to numbers (e.g.,
amounts, temperature, etc.), but some errors and deviations should be accounted for. Unless
indicated otherwise, parts are parts by weight, temperature is in °C or is at ambient temperature,

and pressure is at or near atmospheric.

[0173] Several methods for preparing the compounds of this invention are illustrated in
the following Examples. Starting materials and the requisite intermediates are in some cases
commercially available, or can be prepared according to literature procedures or as illustrated
herein. All NMR spectra were recorded on either a Varian Inova 400 (400 MHz) or Varian Inova
500 (500 MHz) spectrophotometer. 'H chemical shifts are reported in & values in ppm downfield
from Me,Si as the internal standard in CDCl;. Data are reported as follows: chemical shift,
multiplicity (s = singlet, d = doublet, t = triplet, q = quartet, br = broad, m = multiplet),
integration, coupling constant (Hz). °C chemical shifts are reported in 3 values in ppm with the
CDCI; carbon peak set to 77.23 ppm. Low resolution mass spectra were obtained on an HP1100
MSD with electrospray ionization. High resolution mass spectra were recorded on a Bruker
Daltonics 3T Fourier transform ion cyclotron resonance mass spectrometer (FT/ICR) with
electrospray ionization. Analytical thin layer chromatography was performed on EM Reagent
0.25 mm silica gel 60-F plates. Analytical HPLC was performed on an HP1100 with UV
detection at 214 and 254 nm along with ELSD detection, LC/MS (J-Sphere80-C18, 3.0 x 50 mm,
4.1 min gradient, 5%[0.05%TFA/CH3;CN]:95%[0.05%TFA/H,0] to 100% [0.05%TFA/CH;CN].

Preparative purification was performed on a custom HP1100 purification system (reference 16)
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with collection triggered by mass detection. Solvents for extraction, washing and
chromatography were HPLC grade. N-Boc-p-phenylenediamine was purchased from Fluka and
1,2-benzenedisulfonyl dichloride was purchased from TCI America. All other reagents were

purchased from Aldrich Chemical Co. and were used without purification.
[0174] Examples

General Procedure:

N-(1H-pyrazol-4-yl)picolinamide

N
N\ N /
| H
=

A solution of 4-nitro-1H-pyrazole (2.5 g, 22 mmol) in ethanol (80 mL) was added to a Parr vessel

Procedure A

under an argon atmosphere. Carefully into the vessel, 10% Pd/C (0.2 g) was added. The vessel
was sealed and H, was added to a pressure of 40 psi. The vessel was shaken for 3 hours and then
the catalyst removed by filtration. The catalyst was washed with ethanol and the combined
filtrates where evaporated to dryness under reduced pressure. The residue was dissolved in THF
(350mL), treated with triethyl amine (6.9 mL, 49 mmol) and cooled on an ice bath under an argon
atmosphere. Picolinoyl chloride hydrochloride (3.94 g, 22.3 mmol) was added in one portion.
When the reaction was complete, the solvent was removed under reduced pressure and the
residue dissolved in dichloromethane. The solution was extracted with water, NaHCO; sat, dried,
and the solvent removed under reduced pressure. The crude residue was re-crystallized from ethyl
acetate to afford N-(1H-pyrazol-4-yl)picolinamide. (2.19 g, 52%). 'H NMR (DMSO-ds) & 10.88
(s, 1 H), 8.7 (s, 1 H), 8.12 (m, 2 H), 8.04 (m, 1 H,), 7.96 (s, 1 H), 7.65 (m, 1 H). MS: m/z =189
M+1].

Example 1: N-(1-((3,4-dimethylphenyl)sulfonyl)-1H-pyrazol-4-yl)picolinamide

N-g~
N AN W
N N
Eij ©
/

Procedure B
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A solution of N-(1H-pyrazol-4-yl)picolinamide (0.6 g, 3 mmol) in DMF (25 mL) was cooled on
an ice bath under an argon atmosphere. The solution was treated with NaH (60% oil dispersion)
(0.133 g, 3.33 mmol), stir on an ice bath for 15 mins, and stirred at ambient temperature for an
additional 15 mins. The mixture was then treated with 3,4-dimethylbenzene-1-sulfonyl chloride
(0.77 g, 3.8 mmol) and allowed to stir at ambient temperature for a 1 hour period. Upon melting,
the mixture was poured onto approximately 150 ml of ice and the solid was removed by filtration.
The solid was dissolved in dichloromethane, extracted with NaHCO; sat, dried, and the solvent
removed under reduced pressure. The residue was re-crystallized for methanol to afford the title
compound. (0.75 g, 66%).

LCMS: Ry = 1.17 min., >98% @ 220 and 254 nm, m/z = 357 [M + H]".

'H NMR (DMSO-d¢) 5 8.72 (d, 1 H, J = 4.68 Hz), 8.66 (s, 1 H), 8.19 (s, 1 H), 8.08 (m, 2 H),
7.76 (s, 1 H), 7.70 (m, 2 H), 7.42 (d, 1 H, J = 8.08 Hz), 2.30 (s, 3 H), 2.29 (s, 3 H).

Example 2: N-(1-(m-Tolylsulfonyl)-1H-pyrazol-4-yl)picolinamide

G

LCMS = >98% @ 220 and 254 nm, m/z = 343 [M + H]'

Example 3: N-(1-(m-tolylsulfonyl)-1H-pyrazol-4-yl)thiazole-2-carboxamide

N \N\SQ
ﬁ\,s

LCMS = >98% @ 220 and 254 nm, m/z = 349 [M + H] .

Example 4: N-(1-((3,4-difluorophenyl)sulfonyl)-1H-pyrazol-4-yl)picolinamide

LCMS = >98% @, 220 and 254 nm, m/z = 365.2 [M + H]".
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Example 5: N-(1-((3,4-difluorophenyl)sulfonyl)-1H-pyrazol-4-yl)thiazole-2-carboxamide

N ‘N\SQ
<\/s

LCMS = >98% @ 220 and 254 nm, m/z =370 [M + H]".

Example 6: N-(1-tosyl-1H-pyrazol-4-yl)picolinamide

LCMS = >98% @, 220 and 254 nm, m/z =357 [M + H]".

Example 7: 3-Fluoro-N-(1-tosyl-1H-pyrazol-4-yl)picolinamide

LCMS = >98% @ 220 and 254 nm, m/z = 361 [M + H] .

Example 8: N-(1-((3,4-dimethylphenyl)sulfonyl)-1H-pyrazol-4-yl)thiazole-2-carboxamide

N N\SQ
<\/s

LCMS = >98% @, 220 and 254 nm, m/z =363 [M + H]".

Example 9: N-(1-((4-fluoro-2-methylphenyl)sulfonyl)- 1 H-pyrazol-4-yl)picolinamide

d LN\S@
LCMS = >98% @ 220 and 254 nm, m/z = 361 [M + H] .

Example 10: N-(1-((4-chloro-3-fluorophenyl)sulfonyl)-1H-pyrazol-4-yl)picolinamide
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: LN\SG
| N
=
LCMS =>98% @ 220 and 254 nm, m/z =381 [M + H]".

Example 11: N-(1-((5 -chloro-2-ﬂuorophenyl)sulfonyl)- 1 H-pyrazol-4-yl)picolinamide

N N\S
N

LCMS = >98% @ 220 and 254 nm, m/z = 381 [M + H] .

Example 12: N-(1-((3 -chloro-2-ﬂuorophenyl)sulfonyl)- 1H. -pyrazo1—4-y1)picolinarnide

QA LN\S

LCMS = >98% @ 220 and 254 nm, m/z = 381 [M + H] .

Example 13: N-(1-((2,5-dichlorophenyl)sulfonyl)-1H-pyrazol-4-yl)picolinamide

Cl
N xR
XN
| H °

LCMS = >98% (@ 220 and 254 nm, m/z =397 [M + H]".

Example 14: N-(1-((3-fluoro-4-methylphenyl)sulfonyl)-1H-pyrazol-4-yl)picolinamide

LCMS = >98% @ 220 and 254 nm, m/z =361 [M + H] .
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Example 15: N-(1-((4-fluoro-3-methylphenyl)sulfonyl)-1H-pyrazol-4-yl)picolinamide

d LN\S@
LCMS = >98% @ 220 and 254 nm, m/z = 361 [M + H] .

Example 16: N-(1-((4-(trifluoromethyl)phenyl)sulfonyl)-1H-pyrazol-4-yl)picolinamide

O

LCMS =>98% @ 220 and 254 nm, m/z=397.2 [M + H] .

Example 17: N-(1-((2-chloro-4,5-difluorophenyl)sulfonyl)-1H-pyrazol-4-yl)picolinamide

N N\SLQ
| ~N

LCMS = >98% @, 220 and 254 nm, m/z =399.0 [M + H]".

Example 18: N-(1-((3.4,5-trifluorophenyl)sulfonyl)-1H-pyrazol-4-yl)picolinamide

A

LCMS = >98% @, 220 and 254 nm, m/z = 383.0 [M + H]".

Example 19: N-(1-((3,4-dichlorophenyl)sulfonyl)-1H- -pyrazo1—4-y1)picolinarnide

QA e
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LCMS = >98% @, 220 and 254 nm, m/z =397.0 [M + H]".

Example 20: N-(1-((4-chloro-3-methylphenyl)sulfonyl)-1H-pyrazol-4-yl)picolinamide

LCMS = >98% @, 220 and 254 nm, m/z =377.2 [M + H]".

Example 21: N-(1-((3-chloro-4-methoxyphenyl)sulfonyl)-1H-pyrazol-4-yl)picolinamide

LCMS = >98% @, 220 and 254 nm, m/z = 393.0 [M + H]".

Example 22: N-(1-((2,4-dimethylphenyl)sulfonyl)-1H-pyrazol-4-yl)picolinamide

LCMS = >98% @, 220 and 254 nm, m/z = 357.2 [M + H]".

Example 23: N-(1-((3-chloro-4-fluorophenyl)sulfonyl)-1H-pyrazol-4-yl)picolinamide

LCMS = >98% @, 220 and 254 nm, m/z = 381.0 [M + H]".

Example 24: N-(1-((4-methoxyphenyl)sulfonyl)-1H-pyrazol-4-yl)picolinamide
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»Z

LCMS = >98% @, 220 and 254 nm, m/z = 359.0 [M + H]".

Example 25: N-(1-((2,3 ,4-triﬂuorophenyl)sulfonyl)- 1H. -pyrazo1—4-y1)picolinarnide

d LN\S

LCMS = >98% @, 220 and 254 nm, m/z = 383.0 [M + H]".
Example 26: N—( 1-((4-ethylphenyl)sulfonyl)-1 H-pyrazol-4-yl)picolinamide
LCMS = >98% @, 220 and 254 nm, m/z = 357.2 [M + H]".

Example 27: N-(1 -((4-chloro-2-ﬂuorophenyl)sulfonyl)- 1 H-pyrazol-4-yl)picolinamide

QA LN\S o

LCMS = >98% @, 220 and 254 nm, m/z = 381.0 [M + H]".
LCMS = >98% @, 220 and 254 nm, m/z = 365.2 [M + H]".

Example 28: N-(1-((2,4-difluorophenyl)sulfonyl)-1H-pyrazol-4-yl)picolinamide

O N’\é\\
WA N
| A ﬁ Z7F F
s
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LCMS =>98% (@ 220 and 254 nm, m/z = 365.2 [M + H]

Example 29: N-(1-((2,4,5-trifluorophenyl)sulfonyl)-1H-pyrazol-4-yl)picolinamide

N N‘S%\ F
| ~N

LCMS = >98% @, 220 and 254 nm, m/z = 383.0 [M + H]".

Example 30: N-(1-tosyl-1H-pyrazol-4-yl)thiazole-2-carboxamide

BUeras
NI

LCMS = 98% (@ 254 nm, m/z = 349 [M + H]".

Example 31:  N-(1-(benzo[d][1,3]dioxol-5-ylsulfonyl)-1H-pyrazol-4-yl)picolinamide

Example 32:  N-(1-((4-morpholinophenyl)sulfonyl)-1H-pyrazol-4-yl)picolinamide

Example 33:  N-(1-(thiophen-3-ylsulfonyl)-1H-pyrazol-4-yl)picolinamide

Example 34:  N-(1-((3,4-dihydro-2H-benzo[b][1,4]dioxepin-7-yl)sulfonyl)-1H-pyrazol-4-
yl)picolinamide

Example 35:  N-(1-((2,2-dimethylchroman-7-yl)sulfonyl)-1H-pyrazol-4-yl)picolinamide

Example 36:  N-(1-(benzofuran-5-ylsulfonyl)-1H-pyrazol-4-yl)picolinamide

Example 37:  N-(1-(quinolin-3-ylsulfonyl)-1H-pyrazol-4-yl)picolinamide

Example 38:  N-(1-((6-chloro-5-methylpyridin-3-yl)sulfonyl)-1H-pyrazol-4-yl)picolinamide

Example 39:  N-(1-((2,3-dihydrobenzo[b][1,4]dioxin-6-yl)sulfonyl)-1H-pyrazol-4-
yl)picolinamide

Example 40:  N-(1-(furan-3-ylsulfonyl)-1H-pyrazol-4-yl)picolinamide

Example 41:  N-(1-(furan-2-ylsulfonyl)-1H-pyrazol-4-yl)picolinamide

Example 42:  N-(1-((6-chloropyridin-2-yl)sulfonyl)-1H-pyrazol-4-yl)picolinamide



363. 78 LCMS:

>98% @ 220 and 254 nm Rt

= 1.03 nmn

mz = 364 [M+ H

Exanple 47 N-(1((2, 4-di nethylthiazol-5- yl)sulfonyl)-1H pyrazol -4-

yl ) pi col iwarndées@GbdHL3NS03 S2 6. 42E- 06 363. 42 LCMVS:
Rt =1.03 mn
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>98PCENR2Q0m552254 nm

Example 43:  N-(1-((6-methoxypyridin-3-yl)sulfonyl)-1H-pyrazol-4-yl)picolinamide
Example 44:  N-(1-((2-chloropyridin-3-yl)sulfonyl)-1H-pyrazol-4-yl)picolinamide
Example 45:  N-(1-((5-methylfuran-2-yl)sulfonyl)-1H-pyrazol-4-yl)picolinamide
Example 46:  N-(1-((6-chloropyridin-3-yl)sulfonyl)-1H-pyrazol-4-yl)picolinamide
Example 47:  N-(1-((2,4-dimethylthiazol-5-yl)sulfonyl)-1H-pyrazol-4-yl)picolinamide

Example Formula MW ECso (nM)

1 Ci7H16N4O3S 356.399 144

2 Ci16H14N4O5S 342.372 163

3 C1sH1pN4O5S, 348.4 234

4 Ci5HoF2N4O5S 364.327 1740

5 Ci3HgFoNL O3S, 370.354 4160

6 Ci16H14N4O5S 342.372 9880

7 Ci6HisFNLO3S 360.363

8 Ci5sH14N4O5S, 362.427 652

9 Ci6HisFNLO3S 360.363 2340

10 C;sH1oCIFNLOsS | 380.781 3910

11 C;sH1oCIFNLOsS | 380.781 2250

12 C;sH1oCIFNLOsS | 380.781 5240

13 CisH1oCLN4OsS | 397.236 197

14 Ci6HisFNLO3S 360.363 137

15 Ci6HisFNLO3S 360.363 124

16 Ci6H11F3N4O5S 396.344 266

17 CsHoCIF;NLO5S | 398.772 1170

18 Ci5sHoFsN4O3S 382.317 234

19 CisH1oCLN4OsS | 397.236 204

20 C16H13CINLO5S 376.817 151

21 C16H13CINLO4S 392.817 260

22 Ci7H16N4O3S 356.399 486

23 C;sH1oCIFNLOsS | 380.781 138

24 Ci16H14N4O4S 358.372 170

25 Ci5sHoFsN4O3S 382.317 282

26 Ci7H16N4O3S 356.399 248

27 C;sH1oCIFNLOsS | 380.781 128

28 Ci5HoF2N4O5S 364.327 1620

29 Ci5sHoFsN4O3S 382.317 1770

30 C1sH1pN4O5S, 348.4 324

Example Name Formula hECs MW LCMS
Example 31 N-(1-(benzo[d][1,3]dioxol-5- | C;6H;2N4058 2.16E-07 | 37236 | LCMS: >98% @ 220 and
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be

apparent to those skilled in the art that various nodifications and

vari at i orwocan/dsesosade i n the present

i nvention w t hout Pdefiseaiong3sks om t he

scope or spirit of the invention. Q8 aspects of the invention will be
apparent to those skilled in the art from consideration of the
specification and practice of the invention disclosed herein It is
I nt ended—thatthe—specifi-cati-on—and—exanphes—be——consi-der S—exey pHary
only,| with a t JH@Y ARG spi fit of the|i nventilon bei rfé Iﬂ’drf/%a?égM+ t he
foll crwn—ﬁg—eJ—an* - ptherw-se—irndicatet—aHirbers, “"35&%“. ng
quantliti es of 196 = §s ﬁ)%)opwt I es such as redgction A t |, Oy mlgn SO
forth yses e ‘?H vl R 0O PE 51008 5 | hebng, Hodi £ dd. D4Alki 4 St ances
by t e term “about- ACcCor di ngl y, Unress fnarcatga to [Q%W@bg@@)ézognlae
nuner|i cal par anel ghSpreet yfglm)gyb n the herg¢in are |[appr oxXifpkh,eas obhah  may
vary |dependisng 1upea.ot-hapdesthed| prepeotses 1sought| Los3be geterspnad by the
presegnt 1 nvent inam.(3,4\Myi@1d/ 050B805PCT/ US2(10/ 053825 82
benzo[b][1,4]dioxepin-7- LCMS: >98% @ 220 and
ylsulfonyl)-1H-pyrazol-4- 254 nm, Rt=1.11 min.,
Example 34 yDpicolinamide CisHisN4O5S 2.40E-07 | 40041 m/z =401 [M + H]
N-(1-((2,2-dimethylchroman- LCMS: >98% @ 220 and
7-yDsulfonyl)-1H-pyrazol-4- 254 nm, Rt =1.25 min.,
Example 35 yDpicolinamide CroH0N404S 1.50E-06 | 41246 | m/z=413[M + H]
N-(1-(benzofuran-5- LCMS: >98% @ 220 and
ylsulfonyl)-1H-pyrazol-4- 254 nm, Rt = 1.10 min.,
Example 36 yDpicolinamide Ci7H1aN4O4S 2.50E-07 368.37 | m/z=369 [M + H]
LCMS: >98% @ 220 and
N-(1-(quinolin-3-ylsulfonyl)- 254 nm, Rt = 1.08 min.,
Example 37 1H-pyrazol-4-yD)picolinamide | C;sH;3Ns033 2.23E-07 [379.39 | m/z=380[M + H]
N-(1-((6-chloro-5- LCMS: >98% @ 220 and
methylpyridin-3-yl)sulfonyl)- 254 nm, Rt=1.11 min.,
Example 38 1H-pyrazol-4-yD)picolinamide | C;sH,CINsO;3 | 2.05E-07 | 377.81 | m/z=378 [M + H]
N-(1-((2,3-
dihydrobenzo[b][1,4]dioxin- LCMS: >98% @ 220 and
6-yl)sulfonyl)-1H-pyrazol-4- 254 nm, Rt = 1.07 min.,
Example 39 yDpicolinamide Ci7H14N4O5S 3.35E-07 386.38 m/z =387 [M + H]
LCMS: >98% @ 220 and
N-(1-(furan-3-ylsulfonyl)- 254 nm, Rt = 0.94 min.,
Example 40 1H-pyrazol-4-yD)picolinamide | C;3H;oN404S 2.31E-06 | 31831 | m/z=319[M+H]
LCMS: >98% @ 220 and
N-(1-(furan-2-ylsulfonyl)- 254 nm, Rt =0.97 min.,
Example 41 1H-pyrazol-4-yD)picolinamide | C;3H;oN4O4S 245E-06 | 31831 | m/z=319[M+H]
N-(1-((6-chloropyridin-2- LCMS: >98% @ 220 and
ylsulfonyl)-1H-pyrazol-4- 254 nm, Rt = 1.02 min.,
Example 42 yDpicolinamide Ci14H;oCIN4O5S | 4.48E-07 363.78 m/z =363 [M + H]
N-(1-((6-methoxypyridin-3- LCMS: >98% @ 220 and
ylsulfonyl)-1H-pyrazol-4- 254 nm, Rt = 1.05 min.,
Example 43 yDpicolinamide CisHi3NsO4S 6.40E-07 35936 | m/z=360[M + H]
N-(1-((2-chloropyridin-3- LCMS: >98% @ 220 and
ylsulfonyl)-1H-pyrazol-4- 254 nm, Rt = 1.00 min.,
Example 44 yDpicolinamide C14H;oCINsO5S | 7.37E-06 363.78 m/z =364 [M + H]
N-(1-((5-methylfuran-2- LCMS: >98% @ 220 and
ylsulfonyl)-1H-pyrazol-4- 254 nm, Rt =1.03 min.,
Example 45 yDpicolinamide CisHoNLO4S 1.28E-06 332.33 m/z =333 [M + H]
N-(1-((6-chloropyridin-3- LCMS: >98% @ 220 and
ylsulfonyl)-1H-pyrazol-4- 254 nm, Rt =1.03 min.,
Example 46 yDpicolinamide C14H;oCINsO5S | 1.01E-06 363.78 m/z =364 [M + H]
N-(1-((2,4-dimethylthiazol-5- LCMS: >98% @ 220 and
ylsulfonyl)-1H-pyrazol-4- 254 nm, Rt =1.03 min.,
Example 47 yDpicolinamide Ci:H3N503S8, 6.42E-06 36342 | m/z=364 [M + H]




CLAI M5 What is claimed is: 1. A nethod for the treatnent of a

neur ot ransm ssi on dysfunction and ot her di sease states associated with

n3d uR4 acwoOwhtiysdwsa mamal conpri sing the step of adm RCIUSROMMHIISS t he
manmal at | east one conpound in a dostige and anount effective to treat the
dysfunction in the mammal , the conmpound having a structure represented by a
formula: (1) wherein: X1 is selected from carbonyl, thiocarbonyl, CH2,
CR2R3, NH, NR4, S, SO S ; X2 is selected from carbonyl, thiocarbonyl,
NH, NR4, CH2 or CR2R3, S, SO SO2 ; X3 is selected from carbonyl,

t hi ocarbonyl, S, SO SO2, CH2, CR2R3; X4 is selected from
carbo msth' 0Ca{ RANMYd appsr %th&%kl@%nth%ﬁtx@ﬁ%ﬁzm GR¢R4, aryl
opti ogal l'y substitut edap\Bl h hetleroaryl opt?ona subst | tut ed with R4;

R i s setigtainedad bomaddhat the peesgtit imphii@naithgut slofesting ﬁ'omdhwsctdpe onspidf oftbe e R4,

aryl optiagnally substituted with o or nore R4 .10 cycl oal kyl, C3_8
menberBENH9H O ﬁl@hﬁ%ﬁﬁﬁ the mygntign WFI?RP aﬁﬂﬂfqn&%ﬁhwﬁﬂ i thet Tt h one or

e o tgeign Tl S BSAER AT DPhE ARy AU R HE it
cycl Oaheksﬁeclﬁﬁa;oﬁi amér@b&n@lds b¢ Ctglsﬁiaftﬁals Rk&gplaiy dhly, Svitha fie @ppt abdplintt of the
substituted wiith one or R2 is selected from H, hal ogen,

CF3, &V%tl%lwpglné@atfébwléﬂ@HP‘P(V‘ECl?’@“BSS menbered ring containing C, 0, S or
N, optlonally substituted with one or nore R4, R2 and R3 may cyclize to

ot oS G 1% o BB i vt o

propertles such as reaction conditions, and so forth used herein are to be understood as being
modified in all instances by the term “about.” Accordingly, unless indicated to the contrary, the
numerical parameters set forth in the herein are approximations that may vary depending upon the

desired properties sought to be determined by the present invention.



83 R3 is selected from H, halogen, CF3, Cl_6 al kyl, C3_10

cycl oal kyl, C3_8 nenbered ring containing C, 0, S or N, optionally

substi t utwo 20i ttds0®Re or nore R4, R2 and R3 nay cyclize POTUS2OM/GI383S
menbered ring containing C, 0, S or M2 optionally substituted with one or
nore R8; R4 is selected from H, OH NRLR2, hal ogen, Cl_6 al kyl,
C3-10 cycl oal kyl, CN, CONRLR2, SO2NR1R2, OCi _6 al kyI CF3, OCF3, OCOCHS,
CO, -COO, acetic acid derivitives gemflcally i ncl udi ng acetic acid
t-butyl ester and acetic acid neth and COOH; or a
pharmaceutical Iy acceptable salt thereof or a pharmaceutically acceptable
der i vaVhotiscchdmedfs: 2. The nethod of claim 1, wherein the mammal is a
human. 3. The nmethod of claim 1, wherein the dysfunction is Parkinson's
di sease. 4. The nethod of claim1, wherein the dysfunction is

schi zophreni a, psychosis, "schizophrenia-spectrum disorder, depression,
bi pol dr di Somgéhod fclofgnitlteatn@nub%a)nejmtransmi$iohlﬂiwﬁJamsanﬁ@ﬂcﬁrdtsa@erstamnxi ety

di sorder,. attenti on obesi , eatin sor.d

oo eiabt Gl Sy e PR LomBAv e Flep o Smipdisio fpgmammal
dysf ung Ie'aﬁrbnb %oﬁﬁé&idﬂﬁ%%lo%agé' an§ %ﬁl%untaéﬁ%'cﬁ&é/ o tFA3E @k d ?ﬁﬁlﬁ‘&bﬁ 1ﬁ‘ftﬁeerﬁa1ﬁ[n%9 hol
consunption; neurogenic fate comm tnment and neuronal survival; epilepsy; or

cert aithe canmmeng ha¥iog aetractpleaeprasatdd byld fasholaa, | nfl ammati on (for exanpl e,
mul tiple sclerosis) and netabolic disorders (for exanple, diabetes) and

taste enhancing associated wt h gl u N:r gic dysfuncti on and di seases in
whi ch nd uR4 receptor is involve Te nmet of claim1, wherein the
mammal has been di agnosed WMth th ysfu t| on 816 to the adm nistering
step. 7. The nethod ofRcTai nhyk fur he step of identifying
a mammal having a need for trea?rrent of th fuc 8. A nethod for

potentiating nd uR4 activity in a subj ect corrprl si ng the step of
adm nistering to the subject at emt one conpound at | east one conpound
having a structure represented by formula: WO

2011/ 0%@?@?5PCT/ US2010/ 053825 84

X, 1is selected from: carbonyl, thiocarbonyl, CH,, CR,R3, NH, NRy, S, SO, SO;;
X, 1s selected from: carbonyl, thiocarbonyl, NH, NR,, CH; or CR;R;, S, SO, SO, ;
X 1s selected from: carbonyl, thiocarbonyl, S, SO, SO,, CH,, CR;R3;

X4 1s selected from: carbonyl, thiocarbonyl, S, SO, SO,, CH,, CR;R;, CR;R;, COORy,
CR4R4, aryl optionally substituted with R4, heteroaryl optionally substituted with Ra;

R is selected from: heteroaryl optionally substituted with one or more R4, aryl optionally
substituted with one or more Ry, Cs.19 cycloalkyl, C;s membered ring containing C, O, S or N,

optionally substituted with one or more Ry;

R; is selected from: heteroaryl optionally substituted with one or more Ry, aryl optionally
substituted with one or more Ry, Cs.o cycloalkyl, C; s membered ring containing C, O, S or N,

optionally substituted with one or more Ry;

R, is selected from: H, halogen, CFs, C; alkyl, Cs_;o cycloalkyl, Cs.s membered ring
containing C, O, S or N, optionally substituted with one or more R4, R, and R; may cyclize to

form Cs.3 membered ring containing C, O, S or N, optionally substituted with one or more Rg;



(I') wherein: X1 is selected from carbonyl, thiocarbonyl, CH2, CR2R3, NH,
NR4, S, SO SO2 ; X2 is selected from carbonyl, thiocarbonyl, NH, NR4, CH2
or CR2R3,W8,208@50162 ; X3 is selected from carbonyl, tRCoasedonyis2sS, SO,

S22, CH2, CR2R3; X4 is select®8d from carbonyl, thiocarbonyl, S,
SO, S2, CH2, CR2R3, CR2R2, COCR4, CR4AR4, aryl optionally substituted with
R4, heteroaryl optionally substituted with R4; Ris selected from

h I i th | i onal |
cubst |t u ol HICGRETeIR: Hoflot, CEs C109ByE Coai Ry Palke Ca: MERBBRIATE ng”
cont a'cBh 9111% CO(?r§oPN %tl(ﬁ’l@fl hﬁﬁt’edsdr”ﬂF f)hé it gre%t R %R?ﬁa%&z%

Rl is ected om h eroa optlon y su stltute one or nore R4,

aryl (f@[frm Onailexnbsitel $h1|gtcuﬁtadmvg €hOp®er NI optimmel Ry bstBitclOwitly ahooad rkgrle R C3 8
menbered ring containing C, 0, S or N, optionally substituted with one or

nore R4, R, is seled® firémS &1, €H, &R R, Oibloddn, O8] e@l%@ng &E)?Dloa@%dﬁCN' @(Y)NR1§§ 10

cycl oal kyI C3 8 nenbered ring containing , N, optionally
subst ISQANRI Rai Doy 0EFr@E B>, RIGORY:,411Q, ﬂ@%yc@y@mdmmvmvmﬁsmo«f&agy

o audin S B 0G  L0R ety i O R pedt ‘%HL?SE)%LRX‘* B S e &

cycl oal kyl, C3_8 nenbered ring containing C O, or N, optiaonally

subst i t ut e®® @iPipmEsentisallyrascspible splb therref RBa W%ﬁlﬁ%@ %C@eﬂtéblﬁfi@?,va@%
msnber&gge(;fi ng containing C, 0, Sor N optionally substituted with one or
nor e ' R4 is selected from H OH, NR1R2, hal ogen, Cl1_6 al kyl,

C3-10 | i 6 |k| CF3, OCF3, OCOCH3,
cyc Olg']fé{qt@d%c&acogr Wﬁﬁeﬁ/@z HPEB%%H% ‘EP‘I”? |%cl udi ng acetic acid

t- butyI ester and acetic acid nethyl ester), and COOH WO
2011/ 3503059pemethaliglanslg ydhegmn the dysfunction is Parkinson’s disease.

4. The method of claim 1, wherein the dysfunction is schizophrenia, psychosis,
“schizophrenia-spectrum” disorder, depression, bipolar disorder, cognitive disorder, delirium,
amnestic disorder, anxiety disorder, attention disorder, obesity, eating disorder, or NMDA

receptor-related disorder.

5. The method of claim 1, wherein the dysfunction is Parkinson’s disease; anxiety; motor
effects after alcohol consumption; neurogenic fate commitment and neuronal survival; epilepsy; or
certain cancers, for example, medulloblastoma, inflammation (for example, multiple sclerosis) and
metabolic disorders (for example, diabetes) and taste enhancing associated with glutamatergic

dysfunction and diseases_in which mGluR4 receptor is involved.

6. The method of claim 1, wherein the mammal has been diagnosed with the dysfunction

prior to the administering step.

7. The method of claim 1, further comprising the step of identifying a mammal having a need

for treatment of the dysfunction.

8. A method for potentiating mGIluR4 activity in a subject comprising the step of
administering to the subject at least one compound at least one compound having a structure

represented by a formula:



thereof, in a dosage and anount effective to potentiate nmd uR4 receptor
activity in the subject. 9. The nethod of claim8, wherein the subject is
a mamual .woQo1tfisesoset hod of claim 8, wherein the subjeccCrasaoiosses 11.
The nethod of claim8, wherein the sWdj ect has been diagnosed with a need
for potentiation of md uR4 receptor activity prior to the adm nistering
step. 12. The nethod of claim@8, further corrpri sing the step of
identifying a subject having a need for entl ation of md uR4 receptor
activity. 13. A nethod of poteﬁ2t4 uR4 activity in at |east one

cell conprising the step of, cont ac | e at a§p-@one cell wth at | east
one conpound having a st r,uet(ur\e se M%Hby flormula: (1) wherein: X1
is selected from car boﬁy , th|>§zcar bo 4 NH NR4, S, SO SO2;
X2 is selected from carbonyl, thi ocarbonyl R4 CH2 or CR2R3, S, SO
S2; X3 is selected from car bonyl t hi ocar bonyl S, SO S, CH2, CR2R3;

X4 is selected from carbonyl, thi c>(¢)ar bonyl , S, SO, S2, CH2, CR2R3, CR2R2,
COOR4, CR4AR4, aryl optionally substituted with R4, heteroaryl optionally

subst iviHetest Wit h R4; Ris selected from heteroaryl optionally
substituted with one or nore R4, aryl optionally substituted with one or

more R4, C3 ] s&é/&éd)@&%yéagtﬁ]&%ﬁmmﬁctﬁf, ER,RONIRI RS, S0,%0,5 or N,

optionally substituted w ne or
X, 1s selected from: carbonyl, thiocarbonyl, NH, NR,, CH; or CR;R;, S, SO, SO, ;

X; 1s selected from: carbonyl, thiocarbonyl, S, SO, SO,, CH,, CR;R3;

X4 1s selected from: carbonyl, thiocarbonyl, S, SO, SO,, CH,, CR;R;, CR;R;, COORy,
CR4R4, aryl optionally substituted with R4, heteroaryl optionally substituted with Ra;

R is selected from: heteroaryl optionally substituted with one or more R4, aryl optionally
substituted with one or more Ry, Cs.19 cycloalkyl, C;.s membered ring containing C, O, S or N,

optionally substituted with one or more Ry;

R; is selected from: heteroaryl optionally substituted with one or more Ry, aryl optionally
substituted with one or more Ry, Cs.19 cycloalkyl, C;.s membered ring containing C, O, S or N,

optionally substituted with one or more Ry;

R, is selected from: H, halogen, CFs, C; alkyl, Cs_;o cycloalkyl, Cs.s membered ring
containing C, O, S or N, optionally substituted with one or more R4, R, and R; may cyclize to

form Cs.3 membered ring containing C, O, S or N, optionally substituted with one or more Rg;

Rj; is selected from: H, halogen, CFs, C; alkyl, Cs_;o cycloalkyl, Cs.s membered ring
containing C, O, S or N, optionally substituted with one or more R4, R, and R; may cyclize to

form Cs.3 membered ring containing C, O, S or N, optionally substituted with one or more Rg;

Ry is selected from: H, OH, NR;R,, halogen, C,alkyl, Cs.1 cycloalkyl, CN, CONR;R;,
SO2NR;R;, OC,¢ alkyl, CF; OCF;, OCOCHj3, CO, -COO-, acetic acid derivitives (specifically
including acetic acid t-butyl ester and acetic acid methyl ester), and COOH;

or a pharmaceutically acceptable salt thereof or a pharmaceutically acceptable derivative



WO 2011/ 050305PCT/ US2010/ 053825 86 substituted with one or nore R4, C3_10
cycl oal kyl, C3_8 nenbered ring containing C, 0, S or N, optionally

substi t utwo 20i ttdsowRe or nore R4, R2 i s sel ect edPCrarseoibiosisas ogen,
CF3, Cl1_6 alkyl, C3_10 cycloal kyl, C358 nenbered ring containing C, 0, S or
N, optionally substituted with one or nore R4, R2 and R3 may cyclize to
form C3_8 nenbered ring containing C, 0, S or N, optionally substituted

W th Oﬁl fr nore R8; R3 is selected from H, hal ogen, CF3, Cl_6

al kyI €10 cycloal kyl, C3_8 menbered ring containing C, 0, S or N,
optlonally substituted with one or more R4, R2 and R3 may cyclize to form
C3_8 nenberied dpsagg aedpmenmicHgeior to posngpte GlyBirensalor potivitysn ithaubigcti t h one
or nore R8; R4 is selected from H, OH NRLR2, hal ogen, Cl1_6 al kyl,
C3- 10 &cycl mmthomclmmreiwmmism@maal kyl, CF3, OCF3, OCOCH3,
CO, -COO, acetic acid derivitives (specifically including acetic acid

t - but v, eStRk nakbdsldif fGihdroethb¥lbjesties humand COOH, or a
pharmaceutically acceptable salt thereof or a pharmaceutically acceptable

der i vail ve THREA&RIa ofl ik, ARKAT ELIGELTIAELLA PRGOS @uPa RRLEGH recept or
activity in the at |east one cel he nmethod of claim 13 , wherein
t he celotentisticn ofan@hiR4arcapadr a,ctls:hsy perreo theet ddlodnisferiag atiepn 13, wherein the cell
is a human cell. 16. The method of claim 13, wherein the cell has been
i sol atied f riangctisddy fetdim(y, ifi@thck QompesitOiht 3&hiol ¢chtiBihg a Jubject Rvin®sd had of
claim16, wherein the subject is a mammal. 18. The nethod of clai m 16,
wher eifer poientiatipp eEmGleR4rdseptamactivits. The met hod of clai m 16, wherein
contacting is via admnistration to a subject. 20. The nethod of claim13,
wher eild. t heA nmﬁpdmﬁqio&nﬁétbigtrﬁthRtMtii/ia}t inon labt anBicalRdomptidin@athe BEH@fof | ess
t han about 1. Tg‘xlo 5. nfat hod of cl ai %3 wherein the co ound

1

exhi bicPBiapHE ?F"alte?%ﬁn%f?elh’@th Cihit OHC SAMPREY 31 INESrUE AR eRIsSERCH D)% 10- 6.
formula:
R4\/§ I\i
PN /\/N X4 %
R X3 Sx: R,
wherein:

X, is selected from: carbonyl, thiocarbonyl, CH,, CR,R3, NH, NRy, S, SO, SO;;
X, 1s selected from: carbonyl, thiocarbonyl, NH, NR,, CH; or CR;R;, S, SO, SO, ;
X 1s selected from: carbonyl, thiocarbonyl, S, SO, SO,, CH,, CR;R3;

X4 1s selected from: carbonyl, thiocarbonyl, S, SO, SO,, CH,, CR;R;, CR;R;, COORy,
CR4R4, aryl optionally substituted with R4, heteroaryl optionally substituted with Ra;

R is selected from: heteroaryl optionally substituted with one or more R4, aryl optionally
substituted with one or more Ry, Cs.19 cycloalkyl, C;s membered ring containing C, O, S or N,

optionally substituted with one or more Ry;

R; is selected from: heteroaryl optionally substituted with one or more Ry, aryl optionally



WO 2011/ 050305PCT/ US2010/ 053825 87 22. The nethod of claim 13, wherein the
conpound exhi bits potentiation of nd uR4 with an EC50 of | ess than about

1. 0x10- 7.wo2811/05bzs5met hod of claim 13, wherein the conpeomdSexiniobises
potentiation of nd uR4 with an EC50 o | ess than about 1.0x10-8. 24. The
met hod of claim 13, wherein the conpound exhibits potentiation of nd uR4
with an EC50 of |ess than about 1.0x10-9. 25. A conpound having a

car borJPSitiRy BEABEAY mocip, CRDA CE M TG SR D SaF Sht e

from 8k Yehib tftﬁ GaLRARY NR4, CH2 or CR2R3, S, SO, SO2; X3 is
sel ect g?ﬂgns’l S(:ar onyf1 th%{)nga onyI S, SO SO, CH2, CR2R3; X4

is selecteq fro thlo CH2 CR2R2,
Sone! ecLed i QLSRRI pyd M oEr Pontlon B, SO0, (ORI, CRR
subst ichhfa@ing\Ct O, §bi N, optionafRy b@osﬁﬁﬂt&p\ifﬂl‘ijoﬁé SMoREL,CROBFVR; AR c@iliaé to/

substituted with one or nore R4, aryl optionally substituted with one or

nor e Fdrm €3s membyrsH simiglophtain@®: €, GefrbeNedptranaldy substitatedi with @e @, m@edis; N,

optionally substituted with one or nore R4, Rl is selected from
het er oar yl Ryps sadevadd ﬁorﬁuﬂashdlcbgmgadleJa alige Cary d?b]l‘o&lkﬁélcg amgmbegrtirmgal | y
substituted wi.ith one or 10, cycl oal kyl 8 nenbered ring

cont aicAniagRg Co0. SopN, P\PUQ%UY élﬁérlweﬂs\ﬁ% png ?ft@ﬂre\/ﬁ% Rz BrbRomaysydizRio

form Cs.3 membered ring containing C, O, S or N, optionally substituted with one or more Rg;

Ry is selected from: H, OH, NR;R,, halogen, C,alkyl, Cs.14 cycloalkyl, CN, CONR;R;,
SO2NR;R;, OC,¢ alkyl, CF5; OCF;, OCOCHj3, CO, -COO-, acetic acid derivitives (specifically
including acetic acid t-butyl ester and acetic acid methyl ester), and COOH;

or a pharmaceutically acceptable salt thereof or a pharmaceutically acceptable derivative

thereof,

in an amount effective to potentiate mGluR4 receptor activity in the at least one cell.

14, The method of claim 13 , wherein the cell is a mammalian cell.
15. The method of claim 13, wherein the cell is a human cell.
16. The method of claim 13, wherein the cell has been isolated from a subject prior to the

contacting step.

17.  The method of claim 16, wherein the subject is a mammal.

18.  The method of claim 16, wherein the subject is a human.

19.  The method of claim 16, wherein contacting is via administration to a subject.

20.  The method of claim 13, wherein the compound exhibits potentiation of mGluR4 with an

ECs, of less than about 1.0x107.

21.  The method of claim 13, wherein the compound exhibits potentiation of mGluR4 with an

ECs, of less than about 1.0x10°.



R2 is selected from H, halogen, CF3, Cl1_6 alkyl, C3_10 cycloal kyl, C3_8
menbered ring containing C, 0, S or N, optionally substituted with one or
nore R4, WO 20nd5@5may cyclize to form C3_8 nenbered ri mgTasat@iosdseyy C, O,
5 or N optionally substituted with diffe or nore R3; WD

2011/ 050305PCT/ US2010/ 053825 88 R3 is selected from H, hal ogen
CF3, C1_6 alkyl, C3_10 cycloal kyl, C3_8 nenbered ring contai ning C, 0, S or

N, optjonally substl ted with one or nore R4, R2 an
form G3-8 r#ﬁﬁ‘éﬁ‘ nPAFTSITge eompoung cxhibigs patﬁtltlaéwaﬂ?gx%laﬁé ¥y

W th 7 R4 is selected from H OH NRLR2, halogen
c:1 6 a &’/?ﬂegﬁ‘%bﬁ%’;}lé|lé)§|lﬂy| CN, CONRLR2, SCRNRLR2, OGi_6 alkyl, CF3,

e SCC et 2B 5 oSBT S SERBER b

phar megeubf cal hin fGseRipahbe salt thereof or a pharnaceutlcally acceptable
derlvatlve t%éré%f 26. The conpound of claim 25, wherein Ris aryl or

het er ogryl ,and aII bstituted wth .hal oge CE3 3,..,OCF2

G 6 2yt TR BRI, SUOEL S piie e B35 om0 iy i
claim OggﬁﬁﬁmpmﬁgnqugﬁzRB aryI optional ly substituted with one or nore
R4, CR2 het eroaryl optionally substituted with one or nore R4, heteroaryl

Opt'°@§|lyf?&&ﬁ%h@ﬂ%ﬁ%ﬁ?%éﬂu8ﬂ é%é% ﬁﬁ&ﬁL optional Iy substituted

wi th one or fer ed ring containing C, O,
Sor N, optionally substltuted mnth/Qng_ nore R4. 28. The conpound of
claim 26, wherein the heteroaryR4 optipnally substltuted and chosen from

furan, pyridine, thiazole, yrlnld 9. Theg chpound of cl ai m 26,
wherein the het er oar yl k % The ound of cl aim 29,
wherein the 2-pyridine T's subs Ptute tﬁ\éx \eagt"Rqne H, and/or at | east

one hal ogen, and/or at |east one Cl 6 alkyl. 3./ The conpound of claim 26,
wherein R is substituted or unsubstituted, and selected fromfuran,
pyridine, thiazole, pyrimdine, thi(Bdiazole, phenyl, or furan. 32. The
conpound of claim 25, wherein Rl is substituted or unsubstituted, and

sel ectvddrditiom aryl or heteroaryl. 33. The conpound of claim 32, wherein Rl
i s phenyl or cycl ohexyl.

X, 1is selected from: carbonyl, thiocarbonyl, CH,, CR,R3, NH, NRy, S, SO, SO;;
X, 1s selected from: carbonyl, thiocarbonyl, NH, NR,, CH; or CR;R;, S, SO, SO, ;
X 1s selected from: carbonyl, thiocarbonyl, S, SO, SO,, CH,, CR;R3;

X4 1s selected from: carbonyl, thiocarbonyl, S, SO, SO,, CH,, CR;R;, CR;R;, COORy,
CR4R4, aryl optionally substituted with R4, heteroaryl optionally substituted with Ra;

R is selected from: heteroaryl optionally substituted with one or more R4, aryl optionally
substituted with one or more Ry, Cs.19 cycloalkyl, C;.s membered ring containing C, O, S or N,

optionally substituted with one or more Ry;

R; is selected from: heteroaryl optionally substituted with one or more Ry, aryl optionally
substituted with one or more Ry, Cs.19 cycloalkyl, C;.s membered ring containing C, O, S or N,

optionally substituted with one or more Ry;

R, is selected from: H, halogen, CFs, C, alkyl, C;5_1o cycloalkyl, Cs.s membered ring
containing C, O, S or N, optionally substituted with one or more R4, R, and R; may cyclize to

form Cs.3 membered ring containing C, O, S or N, optionally substituted with one or more Rg;



34. The conpound of claim 33, wherein RL is phenylm and optionally
substituted with at | east one of the follow ng or any conbi nation thereof:
H, hal ogewp 2€N/o5€%3, Cl 6 al kyl, OCF3, C3-10 cycl oal kyl PCTN#S2010/053825

2011/ 050305PCT/ US2010/ 053825 89 35. 8Bhe conpound of claim 32, wherein R
IS substituted or unsubstituted, and selected from phenyl, cycloal kyl,
pyridine, alkyl, furan, acytic acid derivative, acetic acid t butyl ester,

e, 3 AR SRR Ay o
benzofgﬁgﬂhmféﬂéogpre tﬂﬁmﬂ?@@%ﬁﬁﬁ%fﬁﬁhoﬂ§§%99$Q&lR,muPR3§8§P§&%aln]32

qui nol I ne- 2-one,’ chrona and nzof ur an he” conpoun
wher eiforniRC; § sembbiet] iringtcotaming /@ sQPS b Nub@thnakn suls gtuegitveith diicosn mdre Ryl ,
furan, thiophene, benzodi oxepine, benzodioxole, benzodi oxine, benzofuran

i soqui nol i g, is R frérar PH@H NER , RBNELIGIOOR blkyl AT %}wbamgfm@m@omklm ai m

32, wherein R is substituted with at 1east one of t fol l ow n or any
conbi rSéIZI\BhRu,r@Eemﬂ{yU—CFsr@CBg M OCN;, @F3-CA826 agdticykid @@F@lvempemﬁcally

c oo diite SLF A 95 B Rt e e R RIOTE s, 3. e ahen

present, is CRAR4 . 39. The conpound of clajm 25, of the follow
formula: 0 m&ehqmwvtmaw erpféblﬁ salt thereof or yphyrgageytiseliverpeentahle derk Ya%asﬁw

thi oca %Q? S, SO S, CH2, CR2R3, CR2R2, COCR4, CRAR4, aryl optlonally
substi ed mnth R4, heteroaryl optionally substituted with R4; Ris

I df het ] bst t d I
opt 1 ol 1y 1BEI5ePPEE SPHEoMBBm b Y For hetosorry) Ly SR RY RSB
ring GoMHaRioBh N, COCH:, GTRS A, alRPL 0@195@1 €9P@klotalﬂk§r?@)0’@@ﬁ one or nore R4;

R is selected from heteroaryl optlo [y substifuted with one or nDre R4

menborad i g WaRt el B2 B ROER: oy N i bre e o

mor e hdbre RQOCR,R; heteroaryl optionally substituted with one or more Ry, heteroaryl optionally

substituted with one or more Ry, aryl optionally substituted with one or more R4, Cs.19 cycloalkyl,

C;.s membered ring containing C, O, S or N, optionally substituted with one or more Rs.

28.  The compound of claim 26, wherein the heteroaryl is optionally substituted, and chosen

from furan, pyridine, thiazole, pyrimidine.
29.  The compound of claim 26, wherein the heteroaryl is 2-pyridine.

30.  The compound of claim 29, wherein the 2-pyridine is substituted with at least one H,

and/or at least one halogen, and/or at least one C, ¢ alkyl.

31.  The compound of claim 26, wherein R is substituted or unsubstituted, and selected from

furan, pyridine, thiazole, pyrimidine, thiadiazole, phenyl, or furan.

32.  The compound of claim 25, wherein R; is substituted or unsubstituted, and selected from

aryl or heteroaryl.
33.  The compound of claim 32, wherein R, is phenyl or cyclohexyl.

34.  The compound of claim 33, wherein R, is phenylm, and optionally substituted with at least
one of the following or any combination thereof: H, halogen, CN, CFs, C,¢alkyl, OCF; Cs 9

cycloalkyl.



WO 2011/ 050305PCT/ US2010/ 053825 90 R4 is selected from H, OH,
NR1R2, hal ogen, Cl1_6 al kyl, C3-10 cycloal kyl, CN, CONRLR2, SO2NR1R2, OC _6
al kyl , CR80 200RB0300COCH3, CO -000-, acetic acid derivi Pcras2¢iopsessesical ly
including acetic acid t-butyl ester &% acetic acid nmethyl ester), and
COOH. 40. The conpound of claim?25, of the follow ng fornmula: WO

2011/ 050305PCT/ US2010/ 053825 93 41. A pharmaceuti cal conposition conprising

a co und having a structure represented by a for Ia:mgherein: X1 is
Sel ect8d f r@mw@g%ﬁ@ﬁ claifni o BAFSBT 1 15 SEReRoRIs Rtk nd Seloged frepp :
phenyl, cycloalkyl, pyridine, alkyl, furan, acytic acid derivative, acetic acid t-butyl ester, acetic
acid methyl ester), thiophene, benzodioxole, isoquinoline, pyrrolidin-dione, pyrrolidin-one,
morpholine, thiazole, oxazole, pyrazole, benzofuran, benzodioxepine, benzoxazine, benzodioxine,

benzothiazole, quinoline-2-one, chroman, and benzofuran.

36.  The compound of claim 32, wherein R; is substituted or unsubstituted, and selected from
phenyl, furan, thiophene, benzodioxepine, benzodioxole, benzodioxine, benzofuran, isoquinoline,

phenyl-morpholine, and chroman.

37.  The compound of claim 32, wherein R, is substituted with at least one of the following, or
any combination thereof: H, halogen, CN, CF;, C,alkyl, OCF; Cs_jo cycloalkyl, -O-CO-CHj,
OC,alkyl, OCF,, CO, -COOH, -COO- .

38. The compound of claim 25, wherein X, is CO, X, is NH, X3 is SO, and X, ,when present,

is CR4R, .
39.  The compound of claim 25, of the following formula:
O
R4 /QN
)k /E/\N (|)| X 0-0
R N AN g 4 R,
H
|
(I1)
wherein:

X4 1s selected from: carbonyl, thiocarbonyl, S, SO, SO,, CH,, CR;R;, CR;R;, COORy,
CR4R4, aryl optionally substituted with R4, heteroaryl optionally substituted with Ra;

R is selected from: heteroaryl optionally substituted with one or more R4, aryl optionally
substituted with one or more Ry, Cs.19 cycloalkyl, C;s membered ring containing C, O, S or N,

optionally substituted with one or more Ry;

R; is selected from: heteroaryl optionally substituted with one or more Ry, aryl optionally
substituted with one or more Ry, Cs.19 cycloalkyl, C;s membered ring containing C, O, S or N,

optionally substituted with one or more R4; and



X2 is selected from carbonyl, thiocarbonyl, NH NR4, CH2 or CR2R3, S, SO
S2 ; X3 is selected from carbonyl, thiocarbonyl, S, SO SO, CH2, CR2R3;
X4 i s selwoted/®spws car bonyl, thiocarbonyl, S, SO SO2pCCH32010R21835 CR2R2,
COOR4, CR4AR4, aryl optionally substit¥ed with R4, heteroaryl optionally
substituted wth R4; Ris selected from heteroaryl optionally
substituted wth one or nore R4, aryl optionally substituted with one or

nore R4, clo red |n ontainin , 0, r N,
opti onal | C%Qat)%ﬁt ﬂﬂ@%ﬁ@ ey o it ChirgydaTed; R N B
het er pt tn 0 OF ly
subst ?’ﬁjzg\he%&z’ opr o@%ﬁ%?g gﬁg%q' 1%0 cyc (gélagé;{c‘,%c@erl%%b gﬁééﬁﬂﬁ#}
cont aiimdlidingacelic a&da}rbuty,l capt dndrattiyacklinsthiyt esteey) and COQie or nore R4;

R2 is selected from H, halogen, CF3, Cl1_6 alkyl, C3_10 cycloal kyl, C3_8

menbergd riThg c@ﬁy@@ orti,man%zsooftﬁe%udwm%gﬁhﬂmal |y substituted with one or
nore R4, R2 and may cyclize to form 8 nenbered ring containing C O,

Sor N, optionally substituted with one or nmore R8; R3 is selected
from H, halogen, CF3, C1_6 alkyl, cycl oal kyl, menbered ri ng
cont ai C, 0, Sor N opt| onald y WI t tb o / rN'f‘m “éﬂlm and

R3 may\.c I| etoform »s-t dr|n

optionally su ed=wW t h on r nor e ;

2011/ 050306P i‘ 3825 94 02NR1R2 oC 1 6 a kyI CF3, OCF3, OCOCHS,
CO, -000-, acetic aC| d derivitives (speC| fically incl ud| ng acetic -acid

t-butyl ester and acetic acid nethyl ester and COOH; or a
aceutically acceptabl e

pharmaceutically accgpt abI e salt thereof a phar

deri vatlve t her eof, @- a pharnaceuti /@fnfcepe garrier. 42. The
phar ma t|aI cogpssition cl%um4 eint ound gxphibits
potent UR4 vvltljlfﬂ Qess t han abou %l@’- . The
phar maceutlkt@a m)rrp03| tion of ¢ '\é , Wherein the conp de its
potentiation of md uR4 with an EC50 of |ess than about 1.0x10-6. 44. The

phar magcsutf cal conposition of claim4l, wherein the conpound exhibits
potenti affi o of 3 uR4 wit h(/E Egr-BO of less than ghout 1.0x10-7.
N\

N N | H
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~ AR N-8- F
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45. The pharmaceutical conposition of claim4l, wherein the conpound
exhibits potentiation of mMd uR4 with an EC50 of |ess than about 1.0x10-8.
46. The pwernaasmoscal conposition of claim4l, wherei nPCiiaScanjpoasat
exhibits potentiation of nd uR4 with ®n EC50 of |ess than about 1.0x10-09.
47. The pharmaceutical conposition of claim4l, wherein Ris aryl or
heteroaryl, and optionally substituted with H, hal ogen, CF3, OCF3, OCF2,
Cl 6 alkyl, 0Cl16 al kyl, Cl1_6cycl oal kyl , OCOCH3. 48. The pharmaceuti cal
conposition of claim47, wherein the hQ%eroar | is optionaK{y substi tut ed,
and chosen fron1D ran, pyrldlneotrn ) i mdi F

phar maceut iccal REosLtion oh cliai /4@?

2pw|mme i har mage R . '
2-pyri st : t h at Hl east” one H' and/ [ | east jone hal ogen,
and/ or Ieast one ClF6 al . 51. The pharmac conposifti on of

claim4l, wherein RL is substituted or unsubstituted, and chosen fronlaryl
or heteroaryl. 52. The®pharmaceutical conposition of claim51, wherein Rl

i s phenyl optlonally Téétltuted WO 2011/ 050305PCT/ US2010/ 053825 95 with
at | east one R4. e pharmaceutical conposition of cIa|n141 wherein R
substituted or tituted, and chosen from furan, pyr|d| t hi azol e,

pyri m di ne, thladigﬁzie, phenyl or furan. 54. The pharnac tlcal
conposition of kg m41l, wherei

is substituted GD un -'C and
chosen fromgph o cycl oal ky't \ne,, al kyl, cyt
derlvqlijfiﬂ\ \g acid t-b yI/ { Lw\ggetlc aei

t hi ophene;,” benzedi oxol e, iso , oM dj n- di orte, pyrrolldlncbne
nnrpho t'hi azol e, oxazol e, pyrazole, b of , benzodi oxepi ne, |
benzoxazi ne, benzodi oxi ne, benzot hi azol e, qui noline-2-one, chronan, and
benzofuran. 55. The pharnmaceutical conposition of claim4l, wherein Rl is
substituted or unsgbstltuted phenyl , fu6an t hi ophene, benzod oxepi ne,
benzodloxol8 benzo |o benzof ur a squ|noI|ne phenyl rphol i ne,

and chrpnan NTh naceutl al n of ¢
"N ’Iw o~
H

O O,
o] N’S\\ Cl 9 / ’\\l \\O 0] N’S\\ F
N /C\ © N N _~ N / N ©
AN N ~N E ‘ N N 0 AN N ~N £
H P H H
O N/ ) \ O /é
ity N \\)
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present, is CRAR4A. 57. The pharmaceutical conposition of claim4l, the
conpound having a structure represented by a formul a: R wherein: X4
i s sel ectwo 2briasv306ar bonyl , thiocarbonyl, S, SO SO2, CPRT/USRRRG53SCR2R2,
COOR4, CR4AR4, aryl optionally substit®2ted with R4, heteroaryl optionally
substituted wth R4; Ris selected from heteroaryl optionally
substituted with one or nDre R4, aryl optionally substituted with one or
nore R4, C3_10 cyclogl kyl, C3_8 nmenbered ring containing C, 0, S or N,
optionally sub |tgz d 3 th one or nmore R4; WO

2011/ 050305 653§25 96 substituted with one or gimor e_figd, C3_10
cycloalkyIL 8Hnenber ring containing C, 0, S or N opz

substi t ut th one o re R4; and R4

NRLR2, hal ogen, C16 al Ml / C3-10 cycfoal kN N, CPNRIR2, HSC2NR

al kyl, CF3, OCF3, OCOCH3,\ CO,

|nclud|ng acetic acid t- H aceticyacid nethyl
COOH; 58. The pharnaceutl fX of cl 41, the conpoundibei ng of
the follow ng fornul a: \ [\ N O

Nl ) =N 0o

| H | X N ‘N 1l
. / \ _ H N N N S:o
CI E E \ E

O ’N‘ N i /CL\I S
/L;/N g\ i ‘JT;N\Q N NT X N-8so
| BN N =0 i N N %S0 |/ H 7 \
H



1H Oci , i/ WD 2011/ 050305PCT/ US2010/ 053825 99 59. A nethod for
potentiating nd uR4 activity in at |east one cell conprising the step of
cont act i yot2zha/@mb3oseast one cell with at | east one conpeamased1ombasei 25, in
an amount effective to potentiate nd93R4 receptor activity in the at |east
one cell. 60. A nethod for potentiating m3d uR4 activity in a subject
conprising the step of admnistering to the subject a therapeutically

ef fective anount of at |east one conpound of claim25, in a dosage and
amount effective to potentiate nd uR4 receptor activity in the subject.
61. The nethod of claim 60, wherein the subject is a mammal. 62. The

met hodtlof ¢ pharmeecutigtepaipasitione cayupjisrg a Fempeund Maning agguctTreacpissdnsy b
claim viherei n the subject has been diagnosed with a need for

potentai 8??%?1‘ of nd uR4 receptor activity prior to the adm nistering step.

X4 ;\\/\N X 0-6
7N 4
R X5 \X3 R,

()
wherein:
X, 1is selected from: carbonyl, thiocarbonyl, CH,, CR,R3, NH, NRy, S, SO, SO;;
X, 1s selected from: carbonyl, thiocarbonyl, NH, NR,, CH; or CR;R;, S, SO, SO, ;
X; 1s selected from: carbonyl, thiocarbonyl, S, SO, SO,, CH,, CR;R3;

X4 1s selected from: carbonyl, thiocarbonyl, S, SO, SO,, CH,, CR;R;, CR;R;, COORy,
CR4R4, aryl optionally substituted with R4, heteroaryl optionally substituted with Ra;

R is selected from: heteroaryl optionally substituted with one or more R4, aryl optionally
substituted with one or more Ry, Cs.19 cycloalkyl, C;.s membered ring containing C, O, S or N,

optionally substituted with one or more Ry;

R; is selected from: heteroaryl optionally substituted with one or more Ry, aryl optionally
substituted with one or more Ry, Cs.19 cycloalkyl, C;.s membered ring containing C, O, S or N,

optionally substituted with one or more Ry;

R, is selected from: H, halogen, CFs, C; alkyl, Cs_;o cycloalkyl, Cs.s membered ring
containing C, O, S or N, optionally substituted with one or more R4, R, and R; may cyclize to
form Cs.3 membered ring containing C, O, S or N, optionally substituted with one or more Rg;

Rj; is selected from: H, halogen, CFs, C; alkyl, Cs_;o cycloalkyl, Cs.s membered ring
containing C, O, S or N, optionally substituted with one or more R4, R, and R; may cyclize to

form Cs.3 membered ring containing C, O, S or N, optionally substituted with one or more Rg;

Ry is selected from: H, OH, NR;R,, halogen, C,alkyl, Cs.1 cycloalkyl, CN, CONR;R;,



64. The nmethod of claim®60, further conprising the step of identifying a
subj ect having a need for potentiation of m3d uR4 receptor activity. 65 A
met hod f owotha/aspaat nent of a di sorder associ ated w th ®OTAR4010/053825

neur ot ransm ssi on dysfunction and ot Hgr di sease states in a mammal
conprising the step of adm nistering to the mammal at | east one conpound of
claim25, in a dosage and anount effective to treat the disorder in the

payeno QRO ot B O b e Clh L0 e R BB G B der
bi pol Qﬁclﬁjdlﬁ%ﬁé%ﬁ% acﬂ@ﬁ%@@%&%ﬂ £ g&gcea%lcpﬁ%@lgf(és%rx an@OY@YYy associated with

psychosi s sychotic sor ers suc S severe mmj or depressive
di sorder; nmood.d hotlc di ordersb cute nmani a,
a lgg

Gon bact on Do RRLAREy RRRRGhRLFe missl oBF VAl B Il Rl BB 5 "t

schi zophesgmims behavi oral nanlfestatlons of mental retardation, conduct
di sorder, autistic disorder; novenent disorders, Tourette's syndrone,

aki netic- r'ﬁﬁgﬂﬁ*ﬁ (%ﬂﬁ &gﬁggeggfglsorders aSSOCIated wi th Parkinson's

di sease, I nduced and neur odegener ati on based
dyski t ent f ity .di d d
dementia asfm‘hﬁr%?@a'? o SnBabioT O R e ik AR P avaf SELN iFeRlR the

dlSorQ@hﬁmﬁRE@h%hﬁqgﬂo%fﬂ%§@@§§bmnqqklﬁhe met hod of claim®65, wherein the
dlsorder i's a neurological and/or psychiatric disorder associated wth

15 U oS SR IR B oV R P RIRRER FRERLGagge 100

psychkﬁhﬁngdmmy4MEcﬁ@§Qgg@@ﬁd@ﬁhqhbnﬁ¥uR4 neur ot ransm ssi on dysfunction
sel ected from schizophrenia, psychosis, "schizophrenia-spectrunt

di sordgrs, 1"111% MC&chaPédﬂﬁJ g'ftlog P OLALY 1, GG fh Vﬁ)nﬂi 5991{1511%%2%3&&'& Sati ng

ammestic dl sorders, anxi et I sorders, attention ers

d|sordﬁhﬂﬁuamddwwchﬁeepﬁpﬂmﬁebaﬁedhaoéorders. 70. The nethod of claim
65, wherein the mammal is a human. 71. The net hod of claim65, wherein the

manmalyshas e %ﬂaﬂa@&ﬁﬁ:ﬁ?&n’fﬁo&ﬁoﬁ lae cdins 91 AGKerh gy cdn‘?potuﬁg eﬂqﬂﬁ%(ﬁéﬁfah&g
step. 72. The nethod of cl'aim 65, further conprising the step of

|dentwathRavnmnmﬁﬂxhaﬁkegmanabﬁdlﬂuﬂofreatnent of the disorder. 73. A
met hod for the manufacture of a medi canment for potentiating m3d uR4 receptor

activigey imna pimmbutfc@nwm@smﬂn%@ BRin 4 NG Rer&if MROCHIHONAY bRMbRs Sdtérdiation €
represented by a formula: (1) wherein:

of mGIluR4 with an ECs, of less than about 1.0x107.

47.  The pharmaceutical composition of claim 41, wherein R is aryl or heteroaryl, and
optionally substituted with H, halogen, CFs, OCF;, OCF,, C, alkyl, OC, alkyl, C, cycloalkyl,
OCOCH;.

48.  The pharmaceutical composition of claim 47, wherein the heteroaryl is optionally

substituted, and chosen from furan, pyridine, thiazole, pyrimidine.
49.  The pharmaceutical composition of claim 48, wherein the heteroaryl is 2-pyridine.

50.  The pharmaceutical composition of claim 49, wherein the 2-pyridine is substituted with at

least one H, and/or at least one halogen, and/or at least one C, alkyl.

51.  The pharmaceutical composition of claim 41, wherein R, is substituted or unsubstituted,

and chosen from aryl or heteroaryl.

52. The pharmaceutical composition of claim 51, wherein R; is phenyl optionally substituted



X1l is selected from carbonyl, thiocarbonyl, CH2, CR2R3, NH, NR4, S, SO
S2; X2 is selected from carbonyl, thiocarbonyl, NH, NR4, CH2 or CR2R3, S,
SO, SO2; We2s/msedoect ed from carbonyl, thiocarbonyl, SpPCBUS28QR538CH?2,

CR2R3; X4 is selected from c#®rbonyl, thiocarbonyl, S, SO SQ2,
CH2, CR2R3, CR2R2, COOR4, CR4R4, aryl optionally substituted wth R4,
het eroaryl optionally substituted with R4, Ris selected from

heteroaH¥ optloquly substituted with one or nore R4, aryl optionally
subst i"itt &deast e1f Bne or nore R4, C3_10 cycloal kyl, C3_8 nenbered ring
containing C, 0, S or optlonally “substituted mnth one or nore R4; WO

2011/ déosoérrh@phmsmqwcemmim of claim 4Rwhegeis & wibsiéterros mmsubétl@lﬁqdamd
t t t ut N bsti tut ed
o R AT e e S BT Lont o g ¢ o

S N, b d. h | d
fr g:n o '%@3@@3103@%031%% on% ‘%%?laiﬁ kwbsfégteé %ﬁ%}&s{i sq%p ﬁ;t ©
gg‘t a'aﬂa@ & f8m Oﬁ}eﬁ 1 B&(%&@M ng&gg ¥, A SE kUl c%lhmeg%gg! ga(ﬁ Q‘N,% R2 and

may cyclize t i'ng containing
opt i omatyl ystew bsdtictauidedethyltdste@nﬂn@heﬂ@ Ibenztaﬂloxole isoquindtthe] pyragidesdiede,f rom H,
hal ogen, CF3, Cl 6 al kyl, C3_.10 cycloal kyl, C3 8 nenbered ri.ng containing
C, 0, psrrekdlmon@gﬂ%halmey ‘thigpe. |0txa%% W%Zﬁleoh@zefw% benzedioxepingnd R3 may

CveL | 35yl RS S RS RIN Uy BB Pt ol 2
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Ors” 8, st ekl cagouing 3f b ATV 65 YRR apspseged” <
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harraceutical |y acceptable salt thereof or a
pharnqmemmﬂmnpmymaﬁm@meEMElderlvatlve thereof, with a pharmaceutically
acceptable carrier. 74.Use of a conpound for potentiating n3d uR4 receptor

?ct [ v:%y I mha@pHaRmB@Akical WBE@IoA of dkém 0 RPeUAK RasOaxXs iy NEL M 8 S@PKesahed by a
or mul a.
present, is CR4R4.

57.  The pharmaceutical composition of claim 41, the compound having a structure

represented by a formula:

wherein:

X4 1s selected from: carbonyl, thiocarbonyl, S, SO, SO,, CH,, CR;R;, CR;R;, COORy,
CR4R4, aryl optionally substituted with R4, heteroaryl optionally substituted with Ra;

R is selected from: heteroaryl optionally substituted with one or more R4, aryl optionally
substituted with one or more Ry, Cs.19 cycloalkyl, C;s membered ring containing C, O, S or N,

optionally substituted with one or more Ry;

R; is selected from: heteroaryl optionally substituted with one or more Ry, aryl optionally



(I') wherein: X1 is selected from carbonyl, thiocarbonyl, CH2, CR2R3, NH,
NR4, S, SO SO2 ; X2 is selected from carbonyl, thiocarbonyl, NH, NR4, CH2
or CR2R3,W8,208@50162 ; X3 is selected from carbonyl, tRCoasedonyis2sS, SO,
S22, CH2, CR2R3; X4 is selected from%ocarbonyl, thiocarbonyl, S, SO SC2,
CH2, CR2R3, CR2R2, COOR4, WD 2011/050305PCT/ US2010/053825 102 CR4R4, aryl
optional Iy substituted with R4, heteroaryl optionally substituted with R4;
Ris selecte

from hetergaryl optign y su tltuted Wi t.h re R4,
aryl éb‘?ﬁ“&ﬁ% Wﬁwsgfmomgﬁ (éﬁlftwciﬁ}?g(ygréwﬁ‘n’fén jed g cmtae@;egﬁa&&or%
gfﬁer?ﬁoﬁdlmuﬁ%}ﬁ@ﬂ Wlt'ﬂQ)ng’orgv ]{eSRAC)ranﬁl’e optionally substituted with one or

I's selecte rom teroaryl optionally substituted with

one or nor ar opt I St tut one r r 10

cycl oal kyl , CI%S% @%e@e?%ﬁ%‘gjﬁa o8 Hg k% 16? ' oiljép}\@gl%

subst ISOJJMGRW (1)01 Edliey1 OCF;NOCE;, I®<COCH3, CO, C@)J %c&ﬁ'a@ﬁt&ﬂvﬁlﬁz@d”@spédiﬁdaﬁ& ogen,
CF3, C1_6 al kyI C3.10 cycl oal kyl, C3 8 nenbered ri ng containing C, 0, S or
N, optindhuding Weggbgmt{butyégstwa;nldagq@ asid mothg] gater), Rad £QOIR3 may cyclize to
form C3_8 nenbered ring containing C, 0, S or N, optionally substituted

wi th die orThepherntdBeutical composiian iof claih @t ttkel cdmponndticingalfolgefollo®ing, Cl_6

al kyl, C3_10 cycloal kyl, C3 8 nenbered ring containing C, 0, S or N,

optio %ﬂnl“?asubstltuted with one or nore R4, R2 and R3 may cyclize to form
C3_8 nenbered ring containing C, 0, S or N optionally substituted with one

or nore_RS; R4 is selected f“f/ NRLR2, “lh/a gen,ny.Cl_6 al kyl,
C3-10 oal,kyl, CN CONRLRZ, S 6/ aI Ky 10s %E@ ] OCOCH3,
CO -C8Q aget i c O(specof y pdi ng acets$T acid

w hyl ester), and

J\,rH ¢ | H
0] N N
= l N 0]
| 0
0 N \O 0 \EN\ \b
Cl R Cl
=N 0 =N
N/QN\ / N\ N/QN\ //O
H 7 | H P
F 0
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or a pharmaceutically acceptable salt thereof or a pharmaceutically
accept abl e derivative thereof, or a pharnaceutically acceptable salt

t her eof owoaophanivaceuti cal ly acceptabl e derivative thePewfUS205/053B_e use of
claim 74, wherein the conpound exhi bi%’s potentiation of mMd uR4 with an ECso
of | ess than about 1.0x10-5. 76. The use of claim 74, wherein the conpound
exhibits potentiation of Md uR4 with an ECso of |ess than about 1.0x10-6.
77. The use of claim 74, wherein the c npound exhi bits potentiation of

n3d uR4 with an ECso of |ess than about . 0x10-7. 78. The e of claim74,
wherei n the compound exhibits pa e:g; Qi -Fm3 uR4 gwi t h_am Eesg. fof | ess

t han aboutol 0 WO 201&/0 30 0/ 053825 10 \791 e use of
clai m 74 @ cofrpoyn i éh an ECso
of les t a a ou OXAQ- 9| 0 HThe | al m [74, Hmhereln t he conpound

is co ed wth a phaFnaqe ’/cally acceptable,c Fier. 81. THe use of
claim74, wherein the mammal is a human. 82. The use of claim8l, as a

t aste enhancer. 83.<Th use of claim74, as a treatnment of a disorder in a
mammal . 84. The use‘of /,cl aim 83, wherein the disorder is a neurol ogical
and/ or psychiatric diSorder or other disease state associated with nG uR4
receptor activity functlon 85. The use of claim 83, mh@reln t he

di sorder is Parkl

s di seas&
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86. A nethod for the treatnent of a neurotransm ssion dysfunction or other
di sease state associated with m@d uR4 activity in a mammal conprising the
step of cwoadnisd®sering to the manmal at | east one conmpol$2010/0838dHsage
and anount effective to treat the dys®unction in the mammual, the conpound

having a structure represented by a formul a: (I') wherein: X1 is selected
from carbonyl, thi ocarbonyl CH2, CR2R3, NH, N”4, S, SO SO2 ; X2 is
sel ected from car bo t hi ocar bonyI NH, NR4, CH2 or CR2R3, S, SO S2;

X3 is sel ected% caq)bonyl t hi ocarbonyl, S, SO SO2, CH2, CR2R3
X4 is sel echg fonyl, thiocarbonyl, S, SO SRy CHZLNCRR3, CR2ZRZ,
COOR4, CR R4 ar opt| aI |y substituted with R4, heternoar r\fPt

substi t ut th R4 011/ 050305PCT/ US2010/ 053 ed with
one or nore R4, C3_10 oal kyl , c398 r€d ring conthini ng £~0, S or
N, optionally substitutead with omne g *QMS:O is sele from
het eroaryl optionally su { tut th”one or re R4, aryl optigpé
substituted with one or ré R4 10 cycl o , C3_8 nenbered ning
containing C, 0, S or N, tionalTy substitut gvM th one or nore :

R2 is selected from H, halogén, CF3, Cl1_6 al kyl, 'C3_10 cycl oal kyl, C3_8
menbered ri ng cont aining C, 0, Sor N optionally substituted with one or

nore R4, grey cyclize to form C3_8 nenbered ring contai ni ng C, O,
S or N, oplon 1l ,\yusubstltuted wltCho l\brOrmre R8 ‘
N N‘S\ N‘S\
|
0 4
N—d_ 0 = o
NS NS0 N80 o) =N ©
| ; 4 T R L n-de
Z \ = A N X =0

Cl O\) \ O



R3 is selected from H, halogen, CF3, Cl1_6 alkyl, C3_10 cycloal kyl, C3_8
menbered ring containing C, 0, S or N, optionally substituted with one or
nore R4, WO 20nd5@5may cyclize to form C3_8 nenbered ri mgTasat@iosdseyy C, O,
Sor N optionally substituted with de or nore RS; R4 is selected
from H, OH NRLR2, halogen, Cl_6 alkyl, C3-10 cycloal kyl, CN, CONRLRZ,
S2NR1R2, OC _6 al kyl, CF3, OCF3, OCOCH3, CO -COO, acetic acid

derivitives (specifically .inclyding acetic acid t-hutyl ester and acetic
acid met hylA &@ﬁ@ﬁ)ﬁyr RRieNtiEdpgM ukd gCthrltydn ﬁh@%ﬁ%ﬁ&%&@f’%ﬂ%lﬂ&éﬁ%ﬁ%ﬁ e salt

t her e%nﬁ&tﬁ%ﬁ@g{ lggs_ﬁ glf-!% LA a@ﬁ&s‘%‘%é‘%tgpcﬁﬁﬁio atrt 5t AeheRHoul dftcvAiUg

havi ng a ect of 1ncreasing netabotropic glutanmate receptor
act i vipoyenti8ié. AGhB#hoctpfon actitity ihtiesdtiest ofced. neur ot ransmi ssi on dysfuncti on
or other disease state associated with nd uR4 activity in a manmal

conpricsi Ng A hethot&or RtedRtiad HA1IRS @6tivig ih @ shibject@BApBALin@thel sepSdf one conmpound
in a dosage and anount effective to treat the dysfunction in the mammal,
t he codpousictingatvithgsudjest @ therapeetiqalp cfsetveathouyt ef at deastdng.comppindgfealain: X1

is selgcted, from .carbo t hi ocar bonyl CR2R3,. NH, NR4, .S, SO S ;
VD 20723 BROBCH R Tb sk HORTR TO1 U tsetiar Rhsiy ol SERGH

thi ocarbonyl, NH, NR4, CH2 or CR2R3, S, SO SO : X3 is selected from
carbofyt, tiicaecasfylaimg0, sheremghe subiget isarmpggmal X4 is selected
from carbonyl, thiocarbonyl, S, SO 502, CH2, CR2R3, CR2R2, COOR4, CR4R4,
aryl &gt i orfdikinyetigosfioldimttdd whitchn tRa suthest ey olumgdn. opt i onal |y substituted with
R4; Ris selected from heteroaryl optionally substituted with one or
nore K4, arfhe nogliodostaldim & bdticinthe dubjedt haobeenaliagiosed Widh a &2d¥0r cycl oal kyl ,

C3_8 nenbered ri ng containing. C 0, S or N, optionally substituted with one
or nopetansation of mGluR4 receptor activity prior to the administering step.

64.  The method of claim 60, further comprising the step of identifying a subject having a need

for potentiation of mGluR4 receptor activity.

65. A method for the treatment of a disorder associated with mGluR4 neurotransmission
dysfunction and other disease states in a mammal comprising the step of administering to the
mammal at least one compound of claim 25, in a dosage and amount effective to treat the disorder

in the mammal.

66.  The method of claim 65, wherein the disorder is selected from psychosis, schizophrenia,
conduct disorder, disruptive behavior disorder, bipolar disorder, psychotic episodes of anxiety,
anxiety associated with psychosis, psychotic mood disorders such as severe major depressive
disorder; mood disorders associated with psychotic disorders, acute mania, depression associated
with bipolar disorder, mood disorders associated with schizophrenia, behavioral manifestations of
mental retardation, conduct disorder, autistic disorder; movement disorders, Tourette’s syndrome,
akinetic-rigid syndrome, movement disorders associated with Parkinson’s disease, tardive
dyskinesia, drug induced and neurodegeneration based dyskinesias, attention deficit hyperactivity

disorder, cognitive disorders, dementias, and memory disorders.
67. The method of claim 65, wherein the disorder is Parkinson’s disease.

68.  The method of claim 65, wherein the disorder is a neurological and/or psychiatric disorder

associated with mGluR4 receptor activity dysfunction.



Rl is selected from heteroaryl optionally substituted with one or nore R4,
aryl optionally substituted with one or nore R4, C3_10 cycloal kyl, C3_8
menber ed woregtiasoiodi ning C, 0, S or N, optionally substiPCufusdomiosis2dne or
nore R4; R2 is selected fromioH, hal ogen, CF3, Cl_6 al kyl, C3_10
cycloal kyl, C3_8 nenbered ring containing C, 0, Sor N, optionally
substituted with one or nore R4, R2 and R3 may cyclize to form C3_8

ol SR P R ARorP g el e AP b el 25
cycl ogldoy]at %ﬁm@ﬁ@?ﬁ&gotﬂn% zf%ﬂtd%fﬂh& nGeleBed %roﬁ{. sOhiz %én‘?ep L%c:ﬁgms

subst|tute one or nore may cyclize t
menber ecdmrdphganraespbatnnn Ndis@de, d&pressioh, blpcpitar dmarkibry c@gjﬁmta disurégts, wictiiurane or
nore R8; is selected from H, , .hal ogen, Cl1 6 al kyl,

C3- 10 aegn@wtfeﬂlwfiers,@mlewaﬁ@r@s %@mﬂz@ord@@ ot@Slé;r jegting Enarderexsng NMBACHS,

%} derivitives (specifically including acetic acid
t- but gtsorgr(réﬁ{ed 1%%%@?? c acid methyl ester), and COOH; or a

phar eut i aI I alt thereof .or har maceuti cal |y acceptabl e
deri vdt’i ve ‘?‘ﬁ?‘;&e aéde§§reEhthWaWatlF aal?”gndl sorder associated with
i ncreasi ng _net abot r(gpl ¢ glutamate receptor activity. 88. A nethod for the

treat nént diheansasd Stlamdm: vipisih By argmal handbsn d&%@%eddwgb@@ disgidgf grior

assomghged(}d\ﬁqntngte\q%& 4 activity in a mammal conprising the step of
co-admnisterin e mamal at | east one corrpound in a dosage and anount

effec t dysfunction in.th t eco ound havi ng a

stroctdre rdpradiiUdTiiPa: R s Be 157 5613 935106
(1) V\/rill%é@fdiltreg&%lén§0§ﬁkg§sb%rfI‘OITI carbonyl, thi ocarbonyl, CH2, CR2R3, NH,
NR4, S, SO

73. A rnethod for the manufacture of a medicament for potentiating mGluR4 receptor activity

in a mammal comprising combining a compound having a structure represented by a formula:

SN
0-6
R/X1\Xz/\/N\X;()Q)\R1

X, 1is selected from: carbonyl, thiocarbonyl, CH,, CR,R3, NH, NRy, S, SO, SO;;

wherein:

X, 1s selected from: carbonyl, thiocarbonyl, NH, NR,, CH; or CR;R;, S, SO, SO, ;
X 1s selected from: carbonyl, thiocarbonyl, S, SO, SO,, CH,, CR;R3;

X4 1s selected from: carbonyl, thiocarbonyl, S, SO, SO,, CH,, CR;R;, CR;R;, COORy,
CR4R4, aryl optionally substituted with R4, heteroaryl optionally substituted with Ra;

R is selected from: heteroaryl optionally substituted with one or more R4, aryl optionally
substituted with one or more Ry, Cs.19 cycloalkyl, C;.s membered ring containing C, O, S or N,

optionally substituted with one or more Ry;



X2 is selected from carbonyl, thiocarbonyl, NH NR4, CH2 or CR2R3, S, SO
S2 ; X3 is selected from carbonyl, thiocarbonyl, S, SO SO, CH2, CR2R3;
X4 i s selwoted/®spws car bonyl, thiocarbonyl, S, SO SO2pCCH32010R21835 CR2R2,
COOR4, CR4AR4, aryl optionally substitigted with R4, heteroaryl optionally
substituted wth R4; Ris selected from heteroaryl optionally
substituted with one or nore R4, aryl optionally substituted with one or

nore R4, 10 cl oal kyl, C3 menberedq r.i ng containin 0, S or N
opti onal | ﬁga%gﬁﬁ%ﬁﬁ %}n@qtﬁowgomwnﬁ@f @lqw,ute% with orpgyor;gorg eW]e%PtPP%‘Ri
het er ] I ticd ut i n r : i I

Cober SO hIRRAL of nRHORL I ) SRMIGT QOSSR hYny ik (OB RS, Y

cont aioptiogal g, substit@ed with,onopt honaRl,y substituted with one or nore R4;
R2 is selected from H, halogen, CF3, Cl1_6 alkyl, C3_10 cycloal kyl, C3_8

merber ed riRygs Gk MdrAIH Ghal@senSCRY, Ay a%t, CONAdyLakyD st | hidhderadirtag one or
more R4, R2 and R3 may cyclize to form C3_8 nenbered ring containing C 0,
S or NenepinghaPl yosbepticanatle dubstitutedomish one pronercB; R. and R; margydlige &el ect ed
from H, hal oge 3, Cl 6.al kyl,, 10 cycl oal. kyl ., .C3..8 nenbered, ring
cont i CHeDET g R TRt e oS PG LR P SHE BFF GRPecat RS and
R3 may cyclize to form C3 menbered ring containin

8 g G 0, Sor N,
opti onal | y Rsubsal¢atash fsemiflt rplogsa. ©Fs. for alkidg Cso0 cycloalkyiRfys ; meabpiwdiivg from H,

oo _o ARy S e ol o AR e RS R R PR

( specifbing ak { shembeded dinp GomtaiinigoCa0] Slot Nbotiohalesiubstimnd waitiedncCoratord Rypt hy|
ester), and COOH, WO 2011/050305PCT/ US2010/ 053825 107 thereof with a drug

Kk to t B3R f ' ' t
nown to trEal sdiieed ®othOH, VI NRH 013%1?%&% gg@lﬁﬂfbg%c Myl?@ﬁ?@@ﬁR%R?} e

associated with potentiation of he nmet’hod of any one o
cl ai T (BN, Wherakyl, Clg- QOHI, (TOGH:, PO, € startacal depvaiveulspanesly.  90.

The met hod of any .gne of cl ai 86- 88, wherein co- instration is
sequentq¥fing agyc i Lt e aGFHP ASHEMGHY ?Séﬁr}ren%@oﬂﬁ; wher ein the mamal
is a human. 92. The nethod of any one of clains 86-88, wherein the

dysf unct i 0T pPhmapagpyiisally sccgpigblgsalt thereof or a pharmaceutically acceptable derivative

thereof,
with a pharmaceutically acceptable carrier.

74.  Use of a compound for potentiating mGIluR4 receptor activity in a mammal, wherein the

compound has a structure represented by a formula:
R4 \/Q I\i
/ X1 ~ /\/ N X4 0-6
R X5 \X3 R,
(1

wherein:
X, 1is selected from: carbonyl, thiocarbonyl, CH,, CR,R3, NH, NRy, S, SO, SO;;
X, 1s selected from: carbonyl, thiocarbonyl, NH, NR,, CH; or CR;R;, S, SO, SO, ;
X 1s selected from: carbonyl, thiocarbonyl, S, SO, SO,, CH,, CR;R3;

X4 1s selected from: carbonyl, thiocarbonyl, S, SO, SO,, CH,, CR;R;, CR;R;, COORy,



93. The nethod of any one of clains 86-88, wherein the dysfunction is

schi zophreni a, psychosis, "schizophreni a-spectrum disorder, depression,

bi pol ar dweandersp3osogni ti ve di sorder, delirium ammesti eCaitserdosiszanxi ety
di sorder, attention disorder, obesity92eating disorder, or NVDA
receptor-related disorder. 94. A kit conprising a conpound having a
structure represented by a formula: (1) wherein: X1 is selected from

car bo thlocarb R3, NH NR4, S SO .SO2: X2 is selected
from Bmwh optip @é&b%ﬁtw WY ROl PP o whE Recp: 3 1 <

sel ected from carbonyl, thlocarbo S, SO SO, CHz, CR2R3 X4
i s sel ect e Brolested &opohgteroaryl |0@tzatra)ﬁlﬂa sybstitged gth ogopr moppR., @R RBtiorelp R2,

R AR K BPHOROR. I SRS R B L, 08 R 1

substk?ub@gbmmbﬁngﬁg“@m‘ﬁ@benﬁﬁeR@ryl optionally substltuted with one or
nor e C3_10 cycl oal kyl, C3_8 nenbered ring containing C, 0, S or N,

opti onal | y sybsy o tedWRth | optionall
oD Dot SRRkl B4l folontRY &ifiiucdlfin o of pors ..yl optonaty
opt|omabmwmﬁwb@hmmabeduwth(Qn@qumﬂﬁﬁex&wnmﬁha@dmngcammahhgcsabSknmuted
with one or nore. R4, C3 10 cycl oal kyl C3 8 menbered ring containing C O,

S or Pnﬁﬁﬂbﬁﬁhﬁﬂvﬁéﬂﬁ§ﬁmﬁﬁf88”%3{h one nmore R4; R2 is sel ected
from H, halogen, CF3, Cl_6 alkyl, C3_10 cycloalkyl C3_8 nenbered ring
cont ai ni ng Rgis glecg:dofrony Holf&ﬁtl@@naCFy Csubbsyl, Cutoeayclaplihl, 6nemsmbasdein@4, R2 and

R3 A f d t S

opt 1 oRATPIE0TS BE NaPuR TR DR ar oy eh s oF mare R Regiq B gy BB rom 1y
hal 09¢8m EF3mcfabeRd #nl %Bnta . OYSbPRI & %t lonafiBsifhsARIdISL Bfofid A& i ni ng
C, 0, Sor N optionally subs |tuted w th one or nore R4, R2 and R ma

cyclize to i aIIy
TUbst tute (33\%% %@hecégergg&%@”ﬁeﬁa? | 8g,, NLALMAY, SeloHy SR n{gmb&%h A3
containing C, O, S or N, optionally substltuted with one or more R4, R, and R; may cyclize to

form Cs.3 membered ring containing C, O, S or N, optionally substituted with one or more Rg;

Ry is selected from: H, OH, NR;R,, halogen, C, alkyl, Cs.14 cycloalkyl, CN, CONR;R;,
SO2NR;R;, OC,¢ alkyl, CF; OCF;, OCOCHj3, CO, -COO-, acetic acid derivitives (specifically
including acetic acid t-butyl ester and acetic acid methyl ester), and COOH;

or a pharmaceutically acceptable salt thereof or a pharmaceutically acceptable derivative

thereof,
or a pharmaceutically acceptable salt thereof or a pharmaceutically acceptable derivative thereof.

75. The use of claim 74, wherein the compound exhibits potentiation of mGluR4 with an ECs,

of less than about 1.0x107.

76. The use of claim 74, wherein the compound exhibits potentiation of mGluR4 with an ECs,

of less than about 1.0x10°®,

77. The use of claim 74, wherein the compound exhibits potentiation of mGluR4 with an ECs,

of less than about 1.0x107.

78. The use of claim 74, wherein the compound exhibits potentiation of mGluR4 with an ECs,

of less than about 1.0x107®,



R4 is selected from H, OH NRLR2, halogen, Cl1_6 al kyl, C3-10 cycl oal kyl,
CN, CONR1IR2, SO2NR1R2, OCi _6 al kyl, CF3, OCF3, OCOCH3, CO -COO, acetic
aci d deriwptouesoiospeci fically including acetic acid t-pargus2@siosss2and
acetic acid nethyl ester), and COOH, 103 or a pharmaceutically acceptable
salt thereof or a pharmaceutically acceptable derivative thereof, and one
or nore of: a. a drug having a known side-effect of increasing netabotropic
glutamate receptor actjvity, b, a drug kn to treat dj.sorder. assqci at ed
with icr eé@?h‘ée e %W@@l@}hﬁtcam%ni(@%&sw@ Bt qafy{lbfy%é/wh@ﬁésom ug
known t rot ransm ssi on dysfunction or other disease state.

95. Tﬁg?ﬁglg'ﬁh%gfabéﬁelimﬁ&; wherein the conpound(s) and the drug(s) are

g?LSE "; ' geggﬁ(%%gldﬂ,t\)vh%;eirgjth%lcronm%gﬁnd\/\@%gr%lbf?le(ti DS oTRound( 8y @nd the

acceptable carrier.

81. The use of claim 74, wherein the mammal is a human.

82. The use of claim 81, as a taste enhancer.

83. The use of claim 74, as a treatment of a disorder in a mammal.

84.  The use of claim 83, wherein the disorder is a neurological and/or psychiatric disorder or

other discase state associated with mGluR4 receptor activity dysfunction.
85. The use of claim 83, wherein the disorder is Parkinson’s disease.

86. A method for the treatment of a neurotransmission dysfunction or other disease state
associated with mGIuR4 activity in a mammal comprising the step of co-administering to the
mammal at least one compound in a dosage and amount effective to treat the dysfunction in the

mammal, the compound having a structure represented by a formula:

X4 4/\\/\N X 0-6
7N 4
R X5 \X3 R,

()
wherein:
X, is selected from: carbonyl, thiocarbonyl, CH,, CR,R3, NH, NRy, S, SO, SO;;
X, 1s selected from: carbonyl, thiocarbonyl, NH, NR,, CH; or CR;R;, S, SO, SO, ;
X 1s selected from: carbonyl, thiocarbonyl, S, SO, SO,, CH,, CR;R3;

X4 1s selected from: carbonyl, thiocarbonyl, S, SO, SO,, CH,, CR;R;, CR;R;, COORy,
CR4R4, aryl optionally substituted with R4, heteroaryl optionally substituted with Ra;

R is selected from: heteroaryl optionally substituted with one or more R4, aryl optionally
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substituted with one or more Ry, Cs.19 cycloalkyl, C;.s membered ring containing C, O, S or N,

optionally substituted with one or more Ry;

R; is selected from: heteroaryl optionally substituted with one or more Ry, aryl optionally
substituted with one or more Ry, Cs.19 cycloalkyl, C;.s membered ring containing C, O, S or N,

optionally substituted with one or more Ry;

R, is selected from: H, halogen, CFs, C, alkyl, Cs_;o cycloalkyl, Cs.s membered ring
containing C, O, S or N, optionally substituted with one or more R4, R, and R; may cyclize to

form Cs.3 membered ring containing C, O, S or N, optionally substituted with one or more Rg;

Rj; is selected from: H, halogen, CFs, C; alkyl, Cs_jo cycloalkyl, Cs.s membered ring
containing C, O, S or N, optionally substituted with one or more R4, R, and R; may cyclize to

form C;_s membered ring containing C, O, S or N, optionally substituted with one or more Rg;

Ry is selected from: H, OH, NR;R,, halogen, C, alkyl, Cs.14 cycloalkyl, CN, CONR;R;,
SO2NR;R;, OC,¢ alkyl, CF5; OCF;, OCOCHj3, CO, -COO-, acetic acid derivitives (specifically
including acetic acid t-butyl ester and acetic acid methyl ester), and COOH;

or a pharmaceutically acceptable salt thereof or a pharmaceutically acceptable derivative
thereof with a drug having a known side-effect of increasing metabotropic glutamate receptor

activity.

87. A method for the treatment of a neurotransmission dysfunction or other disease state
associated with mGluR4 activity in a mammal comprising the step of co-administering to the
mammal at least one compound in a dosage and amount effective to treat the dysfunction in the

mammal, the compound having a structure represented by a formula:

X4 ;\\/\N X 0-6
7N 4
R X5 \X3 R,

(1)
wherein:

X; is selected from: carbonyl, thiocarbonyl, CH,, CR,R3, NH, NRy, S, SO, SO;;
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X, 1s selected from: carbonyl, thiocarbonyl, NH, NR,, CH; or CR;R;, S, SO, SO, ;
X 1s selected from: carbonyl, thiocarbonyl, S, SO, SO,, CH,, CR;R3;

X4 1s selected from: carbonyl, thiocarbonyl, S, SO, SO,, CH,, CR;R;, CR;R;, COORy,
CR4R4, aryl optionally substituted with R4, heteroaryl optionally substituted with Ra;

R is selected from: heteroaryl optionally substituted with one or more R4, aryl optionally
substituted with one or more Ry, Cs.19 cycloalkyl, C;.s membered ring containing C, O, S or N,

optionally substituted with one or more Ry;

R; is selected from: heteroaryl optionally substituted with one or more Ry, aryl optionally
substituted with one or more Ry, Cs.19 cycloalkyl, C;s membered ring containing C, O, S or N,

optionally substituted with one or more Ry;

R, is selected from: H, halogen, CFs, C; alkyl, Cs_;o cycloalkyl, Cs.s membered ring
containing C, O, S or N, optionally substituted with one or more R4, R, and R; may cyclize to

form Cs.3 membered ring containing C, O, S or N, optionally substituted with one or more Rg;

Rj; is selected from: H, halogen, CFs, C, alkyl, Cs_;o cycloalkyl, Cs.s membered ring
containing C, O, S or N, optionally substituted with one or more R4, R, and R; may cyclize to

form Cs.3 membered ring containing C, O, S or N, optionally substituted with one or more Rg;

Ry is selected from: H, OH, NR;R,, halogen, C,alkyl, Cs.14 cycloalkyl, CN, CONR;R,,
SO2NR;R;, OC,¢ alkyl, CF; OCF;, OCOCHj3, CO, -COO-, acetic acid derivitives (specifically
including acetic acid t-butyl ester and acetic acid methyl ester), and COOH;

or a pharmaceutically acceptable salt thereof or a pharmaceutically acceptable derivative
thereof with a drug known to treat a disorder associated with increasing metabotropic glutamate

receptor activity.

88. A method for the treatment of a neurotransmission dysfunction or other disease state
associated with mGluR4 activity in a mammal comprising the step of co-administering to the
mammal at least one compound in a dosage and amount effective to treat the dysfunction in the

mammal, the compound having a structure represented by a formula:
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X4 4/§/\N 0-6
R N A PR,
(1)

wherein:
X, 1s selected from: carbonyl, thiocarbonyl, CH,, CR,R3, NH, NRy, S, SO, SO;;
X, 1s selected from: carbonyl, thiocarbonyl, NH, NR,, CH; or CR;R;, S, SO, SO, ;
X; 1s selected from: carbonyl, thiocarbonyl, S, SO, SO,, CH,, CR;R3;

X4 1s selected from: carbonyl, thiocarbonyl, S, SO, SO,, CH,, CR;R;, CR;R;, COORy,
CR4R4, aryl optionally substituted with R4, heteroaryl optionally substituted with Ra;

R is selected from: heteroaryl optionally substituted with one or more R4, aryl optionally
substituted with one or more Ry, Cs.19 cycloalkyl, C;s membered ring containing C, O, S or N,

optionally substituted with one or more Ry;

R; is selected from: heteroaryl optionally substituted with one or more Ry, aryl optionally
substituted with one or more Ry, Cs.19 cycloalkyl, C;s membered ring containing C, O, S or N,

optionally substituted with one or more Ry;

R, is selected from: H, halogen, CFs, C; alkyl, Cs_;o cycloalkyl, Cs.s membered ring
containing C, O, S or N, optionally substituted with one or more R4, R, and R; may cyclize to

form Cs.3 membered ring containing C, O, S or N, optionally substituted with one or more Rg;

Rj; is selected from: H, halogen, CFs, C; alkyl, Cs_;o cycloalkyl, Cs.s membered ring
containing C, O, S or N, optionally substituted with one or more R4, R, and R; may cyclize to
form C;_s membered ring containing C, O, S or N, optionally substituted with one or more Rg;

Ry is selected from: H, OH, NR;R,, halogen, C,alkyl, Cs.1 cycloalkyl, CN, CONR;R;,
SO2NR;R;, OC,¢ alkyl, CF; OCF;, OCOCHj3, CO, -COO-, acetic acid derivitives (specifically

including acetic acid t-butyl ester and acetic acid methyl ester), and COOH;

or a pharmaceutically acceptable salt thereof or a pharmaceutically acceptable derivative
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thereof with a drug known to treat the neurotransmission dysfunction or other disease state

associated with potentiation of mGluR4.

89.  The method of any one of claims 86-88, wherein co-adminstration is substantially
simultaneous.

90.  The method of any one of claims 86-88, wherein co-adminstration is sequential.

91.  The method of any one of claims 86-88, wherein the mammal is a human.

92.  The method of any one of claims 86-88, wherein the dysfunction is Parkinson’s disease.
93.  The method of any one of claims 86-88, wherein the dysfunction is schizophrenia,

psychosis, “schizophrenia-spectrum” disorder, depression, bipolar disorder, cognitive disorder,
delirtum, amnestic disorder, anxiety disorder, attention disorder, obesity, eating disorder, or

NMDA receptor-related disorder.

94. A kit comprising a compound having a structure represented by a formula:

wherein:
X, 1is selected from: carbonyl, thiocarbonyl, CH,, CR,R3, NH, NRy, S, SO, SO;;
X, 1s selected from: carbonyl, thiocarbonyl, NH, NR,, CH; or CR;R;, S, SO, SO, ;
X 1s selected from: carbonyl, thiocarbonyl, S, SO, SO,, CH,, CR;R3;

X4 1s selected from: carbonyl, thiocarbonyl, S, SO, SO,, CH,, CR;R;, CR;R;, COORy,
CR4R4, aryl optionally substituted with R4, heteroaryl optionally substituted with Ra;

R is selected from: heteroaryl optionally substituted with one or more R4, aryl optionally
substituted with one or more Ry, Cs.19 cycloalkyl, C;.s membered ring containing C, O, S or N,

optionally substituted with one or more Ry;
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R, is selected from: heteroaryl optionally substituted with one or more Ry, aryl optionally
substituted with one or more Ry, Cs.19 cycloalkyl, C;.s membered ring containing C, O, S or N,

optionally substituted with one or more Ry;

R, is selected from: H, halogen, CFs, C, alkyl, Cs.; cycloalkyl, C;.s membered ring
containing C, O, S or N, optionally substituted with one or more R4, R, and R; may cyclize to

form C;_s membered ring containing C, O, S or N, optionally substituted with one or more Rg;

Rj; is selected from: H, halogen, CFs, C, alkyl, Cs_;o cycloalkyl, Cs.s membered ring
containing C, O, S or N, optionally substituted with one or more R4, R, and R; may cyclize to

form C;_s membered ring containing C, O, S or N, optionally substituted with one or more Rg;

Ry is selected from: H, OH, NR;R,, halogen, C,alkyl, Cs.1 cycloalkyl, CN, CONR;R;,
SO2NR;R;, OC,¢ alkyl, CF; OCF;, OCOCHj3, CO, -COO-, acetic acid derivitives (specifically
including acetic acid t-butyl ester and acetic acid methyl ester), and COOH;

or a pharmaceutically acceptable salt thereof or a pharmaceutically acceptable derivative

thereof,
and one or more of’

a. adrug having a known side-effect of increasing metabotropic glutamate receptor

activity,

b. adrug known to treat a disorder associated with increasing metabotropic glutamate

receptor activity, and/or
c. adrug known to treat the neurotransmission dysfunction or other discase state.
95.  The kit of claim 94, wherein the compound(s) and the drug(s) are coformulated.

96.  The kit of claim 94, wherein the compound(s) and the drug(s) are copackaged.



