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sinply as glutamate) is the principal excitatory neurotransmtter in the
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and netabotropic glutamate receptors. The first class, the ionotropic
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nd uR3) and Goup Il (mMduR4, md uR6, nd uR7 an WO
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G uR tkagifcanthl of sgraptic srapypissienl biape girlasafien (pre-or post-synaptic). The mGluRs
are family C GPCR, characterized by a large (~560 amino acid) “venus fly trap” agonist binding
domain in the amino-terminal domain of the receptor. This unique agonist binding domain
distinguishes family C GPCRs from family A and B GPCRs wherein the agonist binding domains
are located within the 7-strand transmembrane spanning (7TM) region or within the extracellular
loops that connect the strands to this region. To date, eight distinct mGluRs have been identified,
cloned and sequenced. Based on structural similarity, primary coupling to intracellular signaling
pathways and pharmacology, the mGluRs have been assigned to three groups: Group I (mGluR1
and mGluRS5), Group II (mGluR2 and mGluR3) and Group III (mGluR4, mGluR6, mGluR7 and



presynaptic locations in the central nervous system (Benitez et al., 2000;
Bradley et al., 1996; Bradley et al., 1999; Mateos et al., 1998; Phillips
et al., MOA1mwmisezoe it is functions as an aut o-and het ePorase@bO5586D

regul ate the rel ease of both GABA and gl utamate. nd uR4 has al so been shown
to be expressed at a low level in sonme postsynaptic |ocations (Benitez et
al ., 2000). Nunerous reports indicate that md uR4 is expressed in nost
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2003), anxiety (Stachow cz et al 006; Stachow cz et al 04), not or
ef f ectits asdfocmredaificotond sucbasadvppia@my@]ﬁlseednov et al., 2004), neurogenl c fate
commi t ment and neuronal survival (Saxe et al., 2007), epilepsy (Chapman et

al ., 30608] PitsghGRR4dclong@R0Re gnpad nGluRl subfaAdfilQind \ARGated infhredordidfia)y and
cancer, particularly rreduFI obl astoma (lacovelli et al., 2004). [0004]In
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i nvention. SUMVARY [0008]In accordance with the pur ose(s? of the
i nventcPempion sRisdapeef shnd0ds gryrggenic 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.



descri bed herein, the invention, in one aspect, relates to conpounds useful
as allosteric nodulators of nmd uR4 receptor activity, nmethods of naking
sanme, phawvomomutsrmal conpositions conprising sane, and metrhusdsl0o0ssssr eati ng
neur ol ogi cal and psychiatric disorders associated with glutamte
dysfunction, for exanple Parkinson's disease, using sane. Further disclosed
are net hods and pharnmaceutical conpositions useful for treating a disease
related to nd uR4 activity. In one aspect, the disclosed conmpounds can
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neur otrélard Wisvedcan(Biysigistad | 20029r ot her di sease state associated with m3d uR4
activity in a mammal conprising the step of administering to the mamal at
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dysfunction in the mammal , the conpound having a structure represented by
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substituted with one or nore R8, aryl optionally substituted with one or
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carbonyl, thiocarbonyl, or may cyclize to forma 3-8 nenbered ring
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from H5 halogen, Cl1L 6 alkyl, C3-10 cycloal kyl, aryl optionally substituted
with one or nore R85 heteroaryl opty RY substituted with one or nore R85
may cyclize with R4 to forma C3_8 nenbered ring containing C5 0, S or N5
opt i o608} substln ticdoedhnes with simepwposety) ef R85nntiom\as eydbbilizé and bvally t o form
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[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
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):



wherein: W X, Y and Z are independently CH, N or CR7; X1 is selected from
S, S, CO CH2, CR4AR5; X2 is selected from NH NR7, O; Rl is selected
from hetwoears7mpti onally substituted with one or nor eCRaS2a0965861
optionally substituted with one or nore R85 C3-10 cycl oal kyl, C3_8 nenbered
ring containing C 0, Sor N optionally substituted with one or nore R8;
R2 is selected from H, halogen, CF3, CL 6 alkyl, C3-10 cycloalkyl; R3 is
selected from H, hal ogen, CF35 G _6 kyl , 10 cycl oal kyl, CN; R25 R3
may together from carbonyl thlocar Iizetoforma38
menbered ring containing C 3 OR;S oW y pos ion including R2 and R35
optionally substitutedRy{h ne or /or R3, and W may

t ogether cyclize to forma -8 me e rupg Rgntalﬁgng C, 0, Sor Nat any
position including R2 and o)ﬁ I onary ysubstituted with one or nore R8;

R4 is selected from H, hglogen, Cl1_6 aI kgl , C3-10 cycl oal kyl, aryl
optionally substituted with one or more het er oar yl optlonally
substituted with one or nore R85 or TR cyclize with R5 to forma C3_8
menbered ring containing C, 0, S or N, optionally substituted wi th one or

nore R8; R5 is selected from H, hal ogen, Cl1 6 al kyl, -10 cycl oal k
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substi e y 4 r nber ed
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optionally substltuted with one or nore R8; R6 is selected from H,
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hal ogen, aIkyI C3-10 cycl oal kyl, 0G al kyl °, aryl’, "heteroaryl,
CONR1R28 menibercd Cing; corBitiing €eDes el 4t raoyrposmoncmtslum R, and Rs, optionally
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dosage and armunt effectivé to potentiate recept or activity in the
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R4 is one loeﬁtoeeth 0@ MayHdyclivRIvageR; toGdrh adl:k embeBrid@ caitsihingld )0, S @y,
optionally substituted with one or nore R85 heteroaryl 8“ onal |y
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or may cyclize with R6 to forma C3 nenbered ring containing C, 0, S or N,
optionally substituted with one or nore R8; R6 is selected from H,

hal ogen, C1_6 al kyl, C3-10 cycl oal kyl, aryl optionally substituted with one
or nore R85 heteroaryl optionally substituted with WO

2011/ 057208PCT/ US2010/ 055861 one or nore R8, or may cyclize with R5 to form
a C37 nenber ring containing C5 0, S-ar—N5 optionally substituted with one
or nore R8; R7 is selected from H5 halogen, G _6 alkyl, C3-10 cycl oal kyl,
OC _6 alkyl 5 aryl, heteroaryl, CONRLR25 CN or CF3; R8 is selected from H5
OH, NR1R25 hal ogen, G _6 al kyl, C3-10 cycloal kyl, CN, CONRLR25 SO2NR1R25
OCl1_6 al kyl, CF3 or a phar ITB.CEUtI cal I y accept abI e salt ther eof or a
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\ ZR7 (1) wherein: Wo X5 Y and Z are independently CH N or CR7; X1 is
selected from 55 SO2, CO CH25 CR4R5; X2 is selected from NH, NR75 0; R1
i s sel ectwo 2hrionsv2oBet er oaryl optionally substituted w t RCors2a0/08362 R85
aryl optionally substituted with one or nore R85 C3-10 cycl oal kyl, C3_8
menbered ring containing C5 0, S or N5 optionally substituted with one or
nore RS; R2 is selected from H5 halogen, CF35 G _6 al kyl, C3-10
cycloalkyl; R3 is selected from H5 hal ogen, CE35 Cl1_6 al ky C3 10
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R3, arhdvﬁvﬁgmttu&ta@a’eb&mme}&lbyﬂ)ﬁnﬁl@(f)orm a 3-8 nmenbered ring containing C5 O,
S or Nat any position including R2 and R35 optionally substituted with one
or nore R8; R4 is selected from H5 ha)(ogen %_6 aRkyl, C3-10 cycl oal kyl,

aryl optionally substituted w_.th OW/Or teroaryl optionally
5 or nay cyelize fath R5 to forma C3_8

substituted with one org, nore
S or opt ong bstituted with one or
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aryl optionally substituted wi th2one oY Nore R85 heteroaryl optionally
substituted with one or nBre R85 may cyclRze with R4A to forma C3 nenbered
ring containing C5 0, S or N5 optionally substituted with one or nore R85
or may cyclize with R6 to forma C3 ered ring containing C5 0, S or N5
optionally substituted with one or nore R8; R6 is sel ected from H5

hal 098ihardt 1, 81 i A HUNORALIL 98 PARACTAUSROIONO0RER so¥o aab o, 2!
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phar naceut i cal | i; accept abl e derivative thereof [0013 AI so di scl osed
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repr ese ar n tly CH N
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NH, NR¢Bstidited®¥vith®ns et ﬁﬁ)’if@ﬂg,ngQﬁﬁd/&ﬁlgeﬁtﬁiaWMha}OngmBﬂéychzéStbﬁBfmh@t$d wi th one
or nore R85 aryl optionally substituted with one or nore R85 C3-10
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C3_10 sgyginaad kvyth onEi ni3EOR RhcitByaryIQpebhaly subfitite HitAQMélor niddé RE, afrtmugz or
may cyclize to forma 3-8 nenbered ring containing C5 0, S or N at an

posi t icpelize vathuRl tedomRR a dnd m@emmwwymsgn 6s6i Bor 24 opjiartallp sebstituterbwih R8;
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R5 to forma 8msrrbered r| cont ai 0, S or i onal |
R A S M L TR VN G e § orfy
al ky! oGy GGl b onBloy hnohPki: G034 LIRS H! Rl b o811, o & RS

hetero ryl optionally substituted wth one or nore cllze with R4

t o f orcyrlaalicd, Sryheptivankyl sutistigteclonttaonms oxgnd@d RQ, h&eroaryl\ﬁptmnhilyo ndistityted with
substituted with one or nore R85 or may cyclize with R6. tg forma C3_8
menber©88 OF MOE Ror A13yicglizesvith RﬁO&EH&B Gapeatbey BBy saPene Ussh S%5861
optio i t

el ogen oh! SRRk 9%&%%3@ R Lot S, B BRER CL ATl wi th one
or noregclBdkylheCes diyly, lar@dplidtaoalyl, Y ONIbR, | CNtee CFaj RghlSQBl@Ct@(ﬂ fionr 1 R8H, or nay
cyclize with R5 to forma C37 nenber ring containing C5 0, S or N5
optionally substituted with one or nore R8; R7 is selected from H,

hal ogen, C _6 al kyl, C3-10 cycloal kyl, OC _6 alkyl 5 aryl, heteroaryl,
CONRLR25 CN or CF3; R8 is selected f+dm— H, OH NRLR25 hal ogen, Cl1_6 al kyl,
C3-10 cycloal kyl, CN, CONRLR25 SO2NR1IR25 OCl1 6 al kyl, CF3; or a
pharmaceutically acceptable salt thereof or a pharmaceutically acceptable
derivative thereof, and a pharnmaceutically acceptable carrier. [0014] Al so
di scl osed are nethods for potentiating m3d uR4 activity in at |east one cell




conprising the step of contacting at |east one cell with at |east one

di scl osed conpound in an anount effective to potentiate nd uR4 receptor
activity wo2ati/dsemst one cell. [0015] Al so di scl osed ar e Pagtuse@s/053361
potentiating md uR4 activity in a subject conprising the step of

adm nistering to the subject a therapeutically effective anount of at |east
one di scl osed conpound in a dosage and amobunt effective to potentiate

n3d uR4 receptor acti y in the s ect. [0016] Al so disclo e are met hods
o 't REURe iy Cofll o s o PSR IR0 GONE R 0 28 BRA G T ot it on

dysf u llngaP g.ln% g‘gﬁ] i sing
the s ofilce %?gc{e t?lﬁlﬁéﬁ?(t) t%lf% gﬁm& gflﬁllgglii&tc %Blgldgnw eéégzpqg%nd I n
a dos aig@ga radd amouit efRtfieciol poecntiotetm @RR 4trb@pebirsotider inithe §ubgecaammal .

[ 0017] Al so di scl osed are nethods for making a conpound conprising the steps

of prqyeding an AW &@cl@&%%@thﬁ@é’é%témﬁﬁ GHEres E@RAG e I8t BYe éQr nul a
(I): (I') as shown in the Exanpl es bel ow, erein the variables are defined

her ei momp¥A@ng ﬂﬂe]s/tmaﬁ@fmgﬁﬂﬁmloﬁs 586 Wvith @083t Ains compswiddsethgar dructuee
products of the dis Eﬁ_ed met hods of maki ng.

represented by formula
Y X
J\ .Z R4 Rs
X5

@

2

wherein: W, X, Y and Z are independently CH, N or CR7; X is selected from: S, SO,, CO, CH,,
CR4Rs; X, is selected from: NH, NR7, O; R, is selected from: heteroaryl optionally substituted
with one or more Rs, aryl optionally substituted with one or more Rs, Cs_1o cycloalkyl, Csg
membered ring containing C, O, S or N, optionally substituted with one or more Rg; R» is selected
from: H, halogen, CF;, C, alkyl, Cs_;o cycloalkyl; R; is selected from: H, halogen, CFs, C; alkyl,
Cs.10 cycloalkyl, CN; R,, R; may together from: carbonyl, thiocarbonyl, or may cyclize to form a
3-8 membered ring containing C, O, S or N at any position including R, and R3, optionally
substituted with one or more Rg; R,, and/or R;, and W may together cyclize to form a 3-8
membered ring containing C, O, S or N at any position including R, and R3, optionally substituted
with one or more Rg; Ry is selected from: H, halogen, C, ¢ alkyl, Cs.1 cycloalkyl, aryl optionally
substituted with one or more Rg, heteroaryl optionally substituted with one or more Rg, or may
cyclize with Rs to form a Cs;.s membered ring containing C, O, S or N, optionally substituted with
one or more Rg; Rs 1s selected from: H, halogen, C, alkyl, Cs.1 cycloalkyl, aryl optionally
substituted with one or more Rg, heteroaryl optionally substituted with one or more Rg, may
cyclize with R4 to form a Cs;.s membered ring containing C, O, S or N, optionally substituted with
one or more Rg, or may cyclize with Rg to form a C;.s membered ring containing C, O, S or N,
optionally substituted with one or more Rg; Ry is selected from: H, halogen, C, alkyl, Cs_19
cycloalkyl, aryl optionally substituted with one or more Rg, heteroaryl optionally substituted with

6 —



[ 0019] Al so di scl osed are nethods for the manufacture of a nedi canent for
potentiating nd uR4 receptor activity in a mammal conprising conbining a
conpound Wewhngsaost ruct ure represented by fornula (1): pCriuse@ionsssey X, Y
and Z are independently CH N or CR7; X1 is selected from S, SO2, CO CH2,
CRAR5; X2 is selected from NH, NR7, O; Rl is selected from heteroaryl
optionally substituted with one or m)re R8 aryl optionally substituted

with one or nore R85 C3-10 c oaI mhered ring containing C 0,
S or RNCGHIMOBHRHIY r%aat?g@h%eml rr%sﬁé?sﬁfne Bripgcontgining Cs& éc&ré\& from H,

E:: gggﬁ:{w@?@ 1@62%‘}%1:%6 gﬁge c;}c 7oa% %C:te,d f@n %2%?%8 a{uég’et her from

car bo my&loalkﬁi OCjag :lilbj?lyJarylpH[etéi‘BMyI; YONR R, ONfo@I0R; 2R 3is8cloetod ﬁbﬁﬂ Hj @,
containing C or N at a(¥®%?5| tion including R2 and R35 optionally
CUbss IR0, Griciioth oy BYHBTISRAEN SHANB, R RSO Ruy oy T4 et Gyl | 26

to fo

et udia iRy RRanl a8 o 8L PPp i ReoRafth SARGRe Bskdcin g

sel ECtaﬁﬁ)uﬁfﬁTEctl% tolwt@@lat’e,mG&LR& @bdpydr,acityl B thy 6d 0@k kivd cellar yl optional |y
substituted with one or nore R85 heteroaryl optionally substituted with one

or moNgefFS Or Y, G {aéea%r nh}%dﬁﬁ& Ravﬁ%mtﬁw%%@ﬁer%&@@aw £ nfiGa a 9! ai ni ng

C, 0, Sor N optionally su uted with one or re R3;"Rb Is selected
from H, halogen, ClL 6 alkyl, C3 10 cygl | oal ky ary optlonally substituted

with one or nore R85 heteroar op emal it d with one or nore R85
r|n containing C, 0, S or N,

may cyclize with R4 to forma
optionally subst it ut ed Rath gne or cyclize with R6 to form
a C3_8 nenbered ring contai S g,rZN R@1pt|oRaIIy substituted with
one or nore R8; R6 is selegted Apom al ogen, Cl1_6 al kyl, C3-10

cycloal kyl, aryl optionalRy substituted wRth one or nore R85 het er oar yl
optionally substituted with one or nore R85 or nmay cyclize with R5 to form

a C3_7 nenber ring containing C, 0, $lpr N, optionally substituted with one
or nore R8; R7 is selected from H, halogen, Cl1_6 al kyl, C3-10 V\D

0L SRR ML DR BRI N o 0 o Pl Y Syl B 11
C3- 10 (@, Rl;:02) #¥blectedNiroaOYRE RQRr I$ANRI BdectédThof: RdtdeBhryl Efidnaldy substituted

phar maceutical |y acceptabl e sal't thereof or a phar ITB.CEUtI cally acceptabl e
deri vamth/@letdremuoﬂ{swwlmmmpﬁ&r snbstetuted oath qnealra:mpt: &bl @ .c ayaloadiyl, ¢3Og020] Al so

G 5 oRed AL e RSBt ) &L e i) Sosd et o Lo LNy soLie of
p?p?gggd&fggﬁ%}f}f fe%‘r-"énllbj}’ﬂ y alkfl e, mmlkyl"‘ﬁﬁs%bl@ct%ﬁ‘?roﬁp PR ARG &F; aC St ur e
Cs.10 cycloalkyl, CN; Ro, R3 may together from: carbonyl, thiocarbonyl, or may cyclize to form a

3-8 membered ring containing C, O, S or N at any position including R, and R3, optionally
substituted with one or more Rg; R,, and/or R;, and W may together cyclize to form a 3-8
membered ring containing C, O, S or N at any position including R, and R3, optionally substituted
with one or more Rg; Ry is selected from: H, halogen, C, ¢ alkyl, Cs.1 cycloalkyl, aryl optionally
substituted with one or more Rg, heteroaryl optionally substituted with one or more Rg, or may
cyclize with Rs to form a Cs;.s membered ring containing C, O, S or N, optionally substituted with
one or more Rg; Rs 1s selected from: H, halogen, C, alkyl, Cs.1 cycloalkyl, aryl optionally
substituted with one or more Rg, heteroaryl optionally substituted with one or more Rg, may
cyclize with R4 to form a Cs;.s membered ring containing C, O, S or N, optionally substituted with

one or more Rg, or may cyclize with Rg to form a C;.s membered ring containing C, O, S or N,

optionally substituted with one or more Rg; Ry is selected from: H, halogen, C, alkyl, Cs_19
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wherein: W X, Y and Z are independently CH, N or CR7; X1 is selected from
S, S, CO CH25 CR4AR5; X2 is selected from NH NR7, O; Rl is selected
from hetwoears7mpti onally substituted with one or nor @eCREG2@0965861
optionally substituted with one or nore R85 C3-10 cycl oal kyl, C3_8 nenbered
ring containing C, 0, Sor N, optionally substituted with one or nore RS;
R2 is selected from H, halogen, CF35 G _6 al kyl, C3-10 cycloalkyl; R3 is

sel ecte CF3, Cl1 6 al kyl C3 10 cycloal kyl, CN R25 R3
may t&@gpﬂ%}' fy ﬂﬁ’“oéléﬁftsé‘ﬁ%ﬂlmtetdﬁ’i’ g ryere Ry i//%ﬂ’tioilé I prbs@urpdavith g

menmber g 0 ' 1ncl and R35
opt 1 o Py Pt BO el Skl R oo ﬁ@!&*@ﬁﬁ%% LS 0y

t oget h)@nomm@lsnuzmmted fothrona o3 nidraRiReriestlsdidgfranntahatogrg, G, dkyl,IC0p N at any
posi tion includi ng}ﬁyl and R35 OP'[I onally substituted with one or nore RS;

R4 i s cgdpdkyle@Chs ,Hrylmﬂtqsg@"ﬁ CONRy R Worcclis 11018@91@%@1@91 ,HpH
t t
Pt R RURRA! LA N RRIRI R CORROR NSEPRBRY 0CPLIRRAN Yors,

menbemdmidcigicadn heepiabig st tHereoBoPl phirn@péiitieniay 4dtesblbls dbdivitiod thirdd one or
nore R8; R5 is selected from H, haFogen Cl_6 al kyl, C3-10 cycl oal kyl,

aryl nal I'y 1y

e TSR Y b akiibutsla M i BRALABAE! S0l 900
menbersedctorengpiesattal by fogm@a (0; S or N, optionally substl tuted with - WO
2011/ 057208PCT/ US2010/ 055861 one or nore R8, or may cyclize with R6 to form
a C3 nenbered ring containing C505 S oX N5 o XonalRé substituted with one
or nore R3; R6 is selected fr | Kyl , C3-10 cycl oal kyl,

aryl optionally substitgted 3h o e or e eter oaryl optionally
or R5 to forma C37
§4subs tuted with one or nore

substituted wth one o

menber ring containing C505

R8; R7 is selected from aI kyI C3-10 cycloal kyl, OC _6
al kyl 5 aryl, heteroaryl, R1R25 CN or REB R8 is selected from H5 OH,
NR1R25 hal ogen, G _6 al kyl, C3-10 cygbgal kyl, CN, CONRLIR25 SO2NR1R25 OC1_6
al kyl, CF3; or a pharmaceutically ac table salt thereof or a
pharmaceutically acceptabl e derivative thereof. [0022] Al so disclosed are

et hodeth: Wh, Yreat/metinRbeiche ng'CPlt NBESIR 5 X, sclbeddunsihi snsena@ttey,
di sease states associated with uR4 activity in a mammal conprising the

st ep ¢fR.Be-Adiviseliegtdfromg Nid, NRe Qrebnmabeladted Eamt hemealcfbmpimmﬂy substitutills age

d t effecti to t t .d ct d
avi ngt et &y b bbby g mote Riper arFRo Ny and. 2
are | @9&9&9&?{‘?&% é’ongﬂqinglcob QREN %étlbl%ll%lesluﬁﬁft@cgd {Vi@Wne 3P metER ; s Sided

CRARS; X2 1s selected Trom NH, is selected from heteroaryl
opt i ormint:yH,dubeen tCh:ed,; nilkyl, One cwloartbyleRRBEselactydi fropt: ith halokgn, SIS i.4 alitydd

:: N Lo F6HATDY Qiter R TS Eh 56 CHPORG BOREDORD: (e d%%@%%ﬁ o8 te
nal ogant mEphRretting Bpiiine Do B frion el ARER AR RE PRBIIND ¢\ om
car bonybstititbd adtarone by moroRs; Rayaliel Rz mdtw thay mgathaf @zchmm&bﬁni anBidg

containing C5 0, S or. N at any position includi ngs%a and R35 opt| onal |y
subst inqmRiseedingheaptraning Cabr & oRAY atrps pasitebinchdngRepndRragrtionglhy prbstigicd] | ze

to for ai
0. §onfi ARTRELRS G A2 0 OGRS S0, O TR PIRI Ry
sel ects&bistﬂ'h[tedﬁmtlﬂ%nbaf ﬁ@%le,@kt_eﬁoaﬁtyl@honﬂBPsllﬁstﬁmh @&aﬂhkcmb or afoy¢ Repiringiyal |y

cyclize with Rs to form a Cs;.s membered ring containing C, O, S or N, optionally substituted with

one or more Rg; Rs is selected from: H, halogen, C, alkyl, Cs.1 cycloalkyl, aryl optionally
substituted with one or more Rg, heteroaryl optionally substituted with one or more Rg, may
cyclize with R, to form a Cs;.s membered ring containing C, O, S or N, optionally substituted with

one or more Rg, or may cyclize with Rg to form a C;.s membered ring containing C, O, S or N,

-



WO 2011/ 057208PCT/ US2010/ 055861 substituted with one or nore R38, heteroaryl
optionally substituted with one or nore R85 or may cyclize with R5 to form
a C3_8 mewbanadsrioag containing C5 0, S or N5 optional | ycyaissdaiotwsdsed wi t h
one or nore R8; R5 is selected from H5 hal ogen, C1_6 al kyl, C3-10

cycloal kyl, aryl optionally substituted with one or nore R85 heteroaryl
optionally substituted with one or nore R85 may cyclize with R4 to forma

C3rrenbered r| ntaining C5 0, S ar i onal | substituted wi th one
or norEtipgslysy %ﬁve%%th.%%moﬁe&s%s feé?cttﬁda%“t% R84 lorit ai ni ng C5
0, S p t t . t from
i halsgene %&89@}%‘ ST 8ol P8 KB pTBE o o, SRS i O
one OfontoF moF@Eg,hﬁWy@gelyzle vt R otoatbiny aﬂ;batentbet g voritdiningeC, @, Smne, R85 or

may cyclize with RS to forma C37 nenber ring containing C5 0 S or N5
opt i oeRliPRalkysbititeted sathane 9T 8196 By Rras eelatied fromi B, lsdogsat Cos Albrf s 1H5

conm o B o087 RIGHEL D TN i, e Qs B proliE I GRTYL
C3- 10 NR/®, Al dech, CONLyQONRL RRE BN FEENRQL,, BORINY R, GF3, syl &CF; or a

pharmaceutical |y acceptable salt thereof or a pharmaceutically acceptable
deri v&’ﬁlﬁwcﬁlﬁé’iﬂ phcagptahlegald thegeoh avk nbrrmarensinplls acgeptable dervagive theesadamidhg
met aboteﬂinﬁ) t amatteblr eceptor activity. [0023] Al so di scl osed are nethods
for tH 88‘% StPE° &Y Str ansni ssi on dysfunctl on and ot her disease

states_associ ate ) uR4 activity in a manm rising the step of
co- adrlt"ﬁt%ter. ngﬂ%dlts 85 pthggs tééagten%@gé%ﬁl r?&“??b’lélaél&f‘éétg%leéﬁ]é anmount

ef fect, ng a

ot r ooy Brpg eiin oSG P R IGBPne il SR IR TS 25 v

and Z aaroant arfﬂaene@dﬁpﬁtémla@-inGMRXr reCiptor livitpinsellast@d ckhom 55 SO2, CO CH25

CRAR5; X2 is selected from NH NR75 O0; Rl is selected from heteroaryl

opt i ongdisy substAltha@étoy&dtaPe RBGo& fo@é@n@égaﬁaiumu@&aw subjelst i tuted

with one or nore R85 C3-10 cycl oal k menbered ri'ng containing C5 O,

S or NBmMppsing thal stap dwldanmlstatlwtwﬁlt: Bulsom amheratmnecalﬂa efﬂéQtl\resanmnth a;deafst om H5

hal ogen, 5 Cl Kk C3-10 cl oal R3 is sele

hal og&R® déﬁ%@@(’dfﬁaw&tt% 4 desgeq n o881 tive GpoRR BRI 4{?&5@%@9ﬂwom

car bonylhe dibicgcar bonyl, or may cyclize to forma WO

2011/ 057208PCT/ US2010/ 055861 3-8 nenbered ring containing C, 0, S or N at

any p on incj,udin and |onaII bstlt ted w one or nore
Rg%ltéllnd/or Fgg,so dls% %fziare @ég Ogﬁhectf/ec |§net Otf 6 4or rretrgssgmgléela bered ri ng

cont G RB 4@Rufdtramsndiksidh @stsﬁaiauorp@[sd)thelo[ﬂc;tm 1edingd Qe dtdRR,in @Maﬂnﬁﬂeﬂ' ly

substituted wth one or nore R8; R4 is selected from H, hal oge Cl 6

al kyl comprigiog theottapatiledministenyng t@ptht: onEinay aislgess phe diseldsadi compon mra daseec RS,

het er oar, n ti,tut th one or nore R8, or may cyclize with
RS +o dptined t&f%gtawﬁ%e@@% Py B hAAEICS 0 S or Ne opt onaly
substltuted with one or ; RS is selected from H, halog Cl 6

al kyl 1083110 cyeﬁ%@lﬁ@}?sed&rwe@sﬂs@ﬁawkylgs%mnwa@ eempiitine B6aicpr ofrore RS,

het er i I ) I y cyclize with R4
to fogj%‘)ﬂheg% %%Joé] ?#ﬁ%ﬁ%‘gﬁ gl ni nﬁr@@?@geﬂtrgd%?f opg?'gnal |y substituted
with one or nore R8, or may cyclize w{h R6 tgdfor a C3 nenbered ring
containing C5 0, S or N5 optionall é;u% bone or nore R8; R6 is
sel ected from H, halogen, C RG al Ky, wc%l kyl, aryl optionally
substituted wth one or re/R8, hdter ar} 0 |1y substituted wth one
or nore R8, or may cyclize h R r/rZa %37 meRger ring containing C5
0, S or N5 optionally subsyitut®d w thyoRe nore R8; R7 is selected from
H hal ogen, G _6 alkyl, Q&710 cycloal kyl, 90 6 al kyl 5 aryl, heteroaryl,
CONRLR25 CN or CF3; R8 is selected from H’ OH NRLR2, halogen, G _6 alkyl,
C3-10 cycloal kyl, CN, CONRLR25 SO2NRYR25 OC1_6 al kyl, CF3; or a
phar maceutically acceptable salt thereof or a phar macéuti cal ly acceptabl e
drug known to treat sor.der associated with

derlvatlvethe f with
i ncr edS PRVt L\‘f)gt‘?‘%‘?%b‘g‘?‘ﬁt‘éi Fia ﬂ?ﬁ‘e@éﬁttﬁ? a@&eﬁt}ﬁl}mlpoom] Al so di scl osed

are nethods for the treatnment of a neurotransm ssion dysfunction




and ot her disease states associated with nG uR4 activity in a mammal
conprising the step of co-admnistering to the mammal at | east one conpound
in a dosaye 2andsawmeunt effective to treat the dysfuncti eaTius2dalossssenal ,

t he conpound having a structure represented by fornula (1): WO

2011/ 057208PCT/ US2010/ 055861 wherein: W X, Y and Z are independently CH, N
or CR7; X1 is selected from S, SO2, CO CH2, CR4R5; X2 is selected from
NH, NR7, O; RL is selected from heteroaryl optionally substituted with one
or morBOK8’  ar yviAlypdiseeserdiape bepeadueisod dhedisgosshectiodsof maks. c3- 10

cycloal kyl, C3_8 nenbered ring containing C, 0, Sor N, optionally

subst i[0Qk%d wi t MlendisdeseduremRBodRpr ity maivdatwd of p oradidaimentaoopgetantiaing@s Ci 6
al kyl , =10 cycloalkyl.: R3 is selected from H halo .CF3, C1 6 al kyl,
& L0 RGRRAREYor ST b8 Tpesn il RGP PR  STTBBg PeVih SES By | - of
may Cyglib&aich®yfoFmIa (3-8 menbered ring containing C, 0, Sor Nat any
position including R2 and R35 optionally substituted with one or nore RS;
R25 and/or R3, and Wmay together cyclyze to %prn1a 3-8 nmenbered ring
containing C, 0, S or N at any posjt#®n ilgg R2%and R35 optionally
substituted with one or_nore é@; R4 is ;:EEtEed om H, hal ogen, Cl1_6

al kyl, C3-10 cycloalkyﬂ%z yy optidnall bstifuted with one or nore R85
het eroaryl optionally subst e ne. or re 5 or may cyclize with
R5 to forma C3_8 nenbered rindxzontarmr gC 0, Sor N optionally
substituted with one or nRBje R8; R5 is seRected from H halogen, Cl1_6

al kyl, C3-10 cycloal kyl, aryl optionally substituted with one or nore R85
heteroaryl optionally substituted wi t(hh one or nmore R85 may cyclize with R4
to forma C3_8 nenbered ring containing C, 0, S or N, optionally

substi_t,ut ed aw {hyon r nore R85.0 | kze. Wit tofgrm 8
rember Uy Sovcdir g TRcPgReRI gLV o i Y dorb U SO e o
nor e R&R,RROX] 1§ ssl6ttes tresh: INIRIMNRELO; a9 888btedIraf: Rdtéswhnyl Sstiok@IlE Visdsaaukddy |
aryl optionally substituted with one or nore R85 heteroaryl optionally
subst iwith eng axingdre Bnearghontond yRaHsteintedayithogne| dr neoraiRu HCRE cyaodllonha C3_7

ror e A e Gintife G o0 o7 oplinsdsbaue yF R ogoroRe o S

oG _6 : |’3h- -10 rgl o] .3,. l,tl- H,
- g e s o DR, O, ey g
OC1_6 @hLkeicjoaldy8 CirRaRp hay hegséher froad: yrbayd etbiombbend adit maheyrcdiod tooforra a

pharmgcguti cal |y. accept abl erivative thereaf with a drug kno to treat
bhe nedt BEMLREHFES BRCHYRE Gride T BnRat “t Rreviog Beidine & 4pd KY. qrogntiva so
di scl QeeGitRES withlohe OPIRE RL:TY, 4h CATROMOWNAY e ReStcHEL 17 6rrh §RLESENt ed by

Al so disclosed are nethods for the treatnent” of a néurotransm ssi on
dysf umainlmnedaniic atnkeening iCs OaSer N @tagg passacinatudthgli tdnd iRG ofRébnalty subistitytadn a

co mﬁﬁ%’#@%@%g&&%ﬁﬁ% e 9B o bt %@%ﬂ%ﬁb@@%&aﬁ% the
20117 08y S0 ERES R Oo ks B P R SO SGRE 1 Rhe PPN Rarhinet 3 o
N or GCRlizeXdith B toefbaa b €l  hfeditiered, ring@ntalithg CHA, S CRARDptiofiallly Sulsseihaat edhf r om

NH, NR7, O0; Rl is selected from heteroarﬁéﬁqggionally substituted with one
or noro8c rRBMOxg Bi: Ros paderdad fonaHshalegenelsilish one cysloatipil.crpgaptionallyo

| ‘ ' . L a0 . |
ctbst e il oJEIPRIORCRL U SRR, BofycP il MRPRGIREMK os & ¢
al kyl ,cy&lge Wathol clodatk Y IC; s @nibsredelngtoadidiio@] OHS ohil, opteshallChidlstifuledowiatt Kyl ,

C3_10 cycloaIkKj, CN, R25 R3 may together from carbonyl, thiocarbonyl, or
may c\PaF oF BIorQRE. @ may c3clgematiRe odorm a ¢ ¢ sremdicridiecenpinig 6y ONS &f Nany

position includin .and R35 opiional l ubstityted with one nore R8;
Ros. artd bt OuRReq il SRRk 35 1o 1 Bty CurliBndi ¥ ng
cont aichélBAk D ai oticBINs@sti@d Wiesbid Sndd R, Ukt egatfPopitmaR3 SuteRfutcanaikd v

substituted with one or nore R8; R4 is selected from H5 hal ogen, Cl1_6
al kyl oncer morelic|ogaayyeyclizgrwith Rptoi formkIGsr sighder ring eentsinmng (kb Sorr Mor e R85

het er oar.yl .optj qnal .substituted wth on 1 R85 o cyclize with
RS +o opna R T a8 oF it R stotir o FichpeineC oisbrian sy
substituted with one or nore R8; R5 is selected from H5 hal ogen, ClL 6

al kyl, C3-10 cycloal kyl, aryl optionally substituted with one or nore R85
heteroaryl optionally substituted wirthOene or nore R85 may cyclize with R4
to forma C3_8 nenbered ring containing C5 0, S or N5 optionally
substituted with one or nore R85 or nmay cyclize with R6 to forma C3_8
menbered ring containing C5 0, S or N5 optionally substituted with one or
nore R8; R6 is selected from H5 halogen, G _6 alkyl, C3-10 cycl oal kyl,

LT T - o ~y o,



[ 0026] Addi ti onal advantages of the invention will be set forth in part in
the description which follows, and in part wll be obvious fromthe

descri pt iwo,20owoscws be | earned by practice of the inventrons:fibesmsdyant ages
of the invention will be realized and attai ned by neans of the el enments and
conbi nations particularly pointed out in the appended clains. It is to be
under st ood that both the foregoi ng general description and the foll ow ng

detaile escription are exenpl ary and expl anatory only d are not
restric¥¢ Pabylof?cﬂ-h@kﬁn@@ﬂth%%?ara% Ci?%%dcﬁm%% %sﬂseﬁdefte@ %?rrrﬂé, BHesent

I nventy n tood [ r e t febl owi ng
det ai INe & gga@or gt ?10% ’ ét)3ﬁ(<)aCBl%‘ri:({/ae r?{l ?@ﬁ g%g]ki(%zé%@arrplﬁé’séleh%a{ﬁ{}'é’e@%f ﬁ%\ér ei n.

[ 0028]pBefhticeutichlly pecep@ble selo teedofidsa phamaoditicalbnscceptble dbgwtive Yat@ifiiith a

devi ces, and/or nethods are disclosed and described, it is to be understood
t hat tPhemaseeically a¢oepieblegati§r.speci fi ¢ synt heti ¢ met hods unl ess ot herwi se
specified, or to particular reagents unless otherw se specified, as such
may, d0020pur se, Alsr gisclogediase the pooduotsivd thendenlsted onkthdddatforn the mtagnfactuod oy used
herein is for the purpose of describing particular aspects only and is not
inten&@ﬁﬁ?HmB% limting. Although any nethods and materials sinilar or

equi val ent to those described herein can be used in the practice or testing
of thd0®ldsent iAHsedislorwd asxesepPrba pemnpods fanppterttaing m@ugﬂ ECaeDiRT delddlyi bed.

[ 0029].AL 1 _publ.icatio mentioned herein are incqrposated - herein by

et or e PRy, EBsE0Re FREE R, A i Rel LR WML e &l ©
connection with which the publication re cited. TRhe publications

di scussed herein are provided solely 4 t herf*ldi s sure prior to the
filing date of the present apRhicatyo hi ng reinis to be construed

I
n.
as an admi ssion that tHe,pregent inven igq is pot \entitled to antedate such
publication by virtue of pry i Ny i 0 _£ur er, Rge dates of publication
provi ded herein can be differenXsfro V&T actual publication dates, which
need to be independentlijanirned. 2R11/057208PCT/ US2010/ 055861 A.
Definitions [0030] As used in the specificagion and the appended cl ai ns, the

singular fornms "a," "an" (1)

2

wherein: W, X, Y and Z are independently CH, N or CR7; X is selected from: S, SO,, CO, CH,,
CR4Rs; X, is selected from: NH, NR7, O; R, is selected from: heteroaryl optionally substituted
with one or more Rs, aryl optionally substituted with one or more Rs, Cs_1o cycloalkyl, Csg
membered ring containing C, O, S or N, optionally substituted with one or more Rg; R» is selected
from: H, halogen, CF;, C, alkyl, Cs_;o cycloalkyl; R; is selected from: H, halogen, CFs, C; alkyl,
Cs.10 cycloalkyl, CN; R,, R3 may together from: carbonyl, thiocarbonyl, or may cyclize to form a
3-8 membered ring containing C, O, S or N at any position including R, and R3, optionally
substituted with one or more Rg; R,, and/or R;, and W may together cyclize to form a 3-8
membered ring containing C, O, S or N at any position including R, and R3, optionally substituted
with one or more Rg; Ry is selected from: H, halogen, C,¢ alkyl, Cs.; cycloalkyl, aryl optionally
substituted with one or more Rg, heteroaryl optionally substituted with one or more Rg, or may
cyclize with Rs to form a C;.s membered ring containing C, O, S or N, optionally substituted with
one or more Rg; Rs 1s selected from: H, halogen, C, alkyl, Cs.1 cycloalkyl, aryl optionally
substituted with one or more Rg, heteroaryl optionally substituted with one or more Rg, may

cyclize with R, to form a Cs;.s membered ring containing C, O, S or N, optionally substituted with



and "the" include plural referents unless the context clearly dictates

ot herwi se. Thus, for exanple, reference to "a functional group,” "an

al kyl," owo™aiwessiodue” includes m xtures of two or norepsuais2610/063ssDNAl
groups, alkyls, or residues, and the like. [0031] Ranges can be expressed
herein as from "about"” one particular value, and/or to "about"™ another
particul ar val ue. When such a range is expressed, a further aspect includes

fromthe one particular value and/or tg the other particul ar. yal ue,

Si mi | &PF P MRFeRePAMY Sy ez vatlRetodam 4£ 4 Tefeinegeatainie (s 3ot Mhe

ant ec , SR RN d t i gul val ue fornms a
furthggﬁggggggggﬁ%m%kﬁ*%%éo ﬁ??ﬁg%q%ﬁ%%%%?%g%&?hgfmﬁﬁ%:é§53@§%#%4%f each of
t he r apgeskgal erybomivinhllcaubbtithet wwithoreadrahdro R} ctérberybd prévhakby sipaiitoated vaikid

i ndependently of the other endpoint. It is also understood that there are a
nunberPns T RF4Bs ingyIcyslizg Wit i te, forma (Chatembae Hng eenidning GIG S Helei n

di scl ) vk ticyl.ay . ' agi t i ta t val ue itself.
For enRioray soPEbd pifihe K30 Y RIdtEed Mo BB, €4 P81,

di scl es&ldalkylt OCs¢ @k o awidiRicebaon CONR REACK dHTH;; Refsweletted WonpaLt ORI ar
units are also disclosed. For exanple, if 10 and 15 are disclosed, then 11,
12, 1R EZndhalepesr @rellsd Giseyclndal, PHOZONRsRuSERNFsRei GC - eyl (dner a
"optiagpal " or."optionally" ans that the subseguently described event or
oi ¥ cufhRmnedical? bieRBhioy VAT of D BheshiFt FREETY gPFENY Mefirfes

i nstances where said event or circunstance occyrs and instances where it
does d@?l.ll [ 0033140 g@‘éﬂ”ﬁé‘#‘e@ﬁ% oflfor ther trsaement @ ﬁaﬁuraggla%nl%ﬁéonafwma?q c
nodul ry i Nl hat

i r oy ek GG st AbRAIAIPHEIR ALY B ERHrER TRAHAh O3 o

pr esendminstering tohlee mbserat et lodst bhecanptand mou dosdggandlahswaleifastigl tott@arthe) in
an animal, in particular a manmal, for exanple a human. The term "receptor
posi t idvefuagtiandh &g mampiglstha mpoupd heides 2 sredwp semepchied by ifermala (¥ cept or
allosteric potentiator™ or a "receptor_allosteric agonist,” as well as a

conpound that has mixed activity as hoKh a "r&ept gReal | osteric
potentiator” and an "md uR re eptoWVéTIos ric{gggﬁist." [ 0034] As used
dir

herein, the term"recegpr ster|lic potgnti at refers to any
exogenously adm ni st ered” Cogpound agentz t hg Rctly or indirectly
augnents the response prod §, ogenous |igand (such as gl utamate)
when it binds to an aIIosR} t WO 2011/ 057208PCT/ US2010/ 055861

ric sfte of
1 7

@

wherein: W, X, Y and Z are independently CH, N or CR7; X is selected from: S, SO,, CO, CH,,
CR4Rs; X, is selected from: NH, NR7, O; R, is selected from: heteroaryl optionally substituted
with one or more Rs, aryl optionally substituted with one or more Rs, Cs_1o cycloalkyl, Csg
membered ring containing C, O, S or N, optionally substituted with one or more Rg; R» is selected
from: H, halogen, CF;, C, alkyl, Cs_;o cycloalkyl; R; is selected from: H, halogen, CFs, C; alkyl,
Cs.10 cycloalkyl, CN; R,, R3 may together from: carbonyl, thiocarbonyl, or may cyclize to form a
3-8 membered ring containing C, O, S or N at any position including R, and R3, optionally
substituted with one or more Rg; R,, and/or R;, and W may together cyclize to form a 3-8
membered ring containing C, O, S or N at any position including R, and R3, optionally substituted

with one or more Rg; Ry is selected from: H, halogen, C,¢ alkyl, Cs.1 cycloalkyl, aryl optionally



receptor in an animal, in particular a mammual, for exanple a human. The
receptor allosteric potentiator binds to a site other than the orthosteric
site (an vwblostesrios site) and positively augnents the respass@oosssshe
receptor to an agoni st. Because it does not induce desensitization of the
receptor, activity of a conmpound as a receptor allosteric potentiator

provi des advantages over the use of a pure receptor allosteric agonist.

Such advant ages. can include, for exanple, increased safety margin, higher
tol er éB'P%“it‘ft?‘? witheng o0& FeEe Rothelerqasy! opsipnally, §t1tatﬁ§ W ARE €8 Mog% Reiarymay

0035 . i e o e ogt erl .St " an
cxogergaity bl o CIE i Tled ARG AR L8 Skt R, BpHa] sul BhB Syl 2n
act i viohy o®tnotdRg;Rede pdlated florh e, edisgnc€, okt he; ¢ optdgdinousyll dpgamdly( such as
glutamate) in an animal, in particular a manmal, for exanple a human. The
r eceptsubstizutpduithong op g Bt hsterepsylioptiopalyajubgituted mathgingos mereReina@ of t he
recept of; b inf 10SEeni it f t

[ 00361 L ARSI bt o o MEEPSR i 2o AAZE 0. p BN, Spinghiy Sy p AR i
adm nioat batdoddR ¢, b enaywtieetwith RE oot b &) nidhfetcdsal dvatanosis Ccons beNa
vertebrate, such as a mammal, a fish, a bird, a reptile, or an anphi bi an.

Thus, opHenallytsubsituted withenner alore Bi: folinsbertareiroradd. kedeeopeCas ke 10 non- hunman

. iof withere c e 0 no
odontS B s B Plifoat SR R SRERRrord ey 8) SRl BrhIEE Bl Bl o

newborgie SHRLERS or dsay WO LlizeasitH RE 10SBEm 2\t hitaibeMBhE cottaih BB, @, SAdreN,i nt ended
to be covered. A patient refers to a subject afflicted wth a di sease or

di sor @etiondflysubsiituted pathioma ot moneRudieds balertad fzord: Mehadogenalys adlgibjE@at s.

003711 t f the di h h bj t h
it aomss BB QROPIRYS P4, Attty LTl W e kIR BT R . GG o1
sy ChiNgt R, Chalde ! Aefallgnt Qf cbAIIGATEN. COSRARE STMIERASSOL] Ay rick b

gl utamat e dysfunction prior to the adm nistering step. In sone aspects of
t he dipbeinusedically hadptableesal thepead br h abarbeecutdiligmusietebluidev ative dedeof onth a

potentiation of netabotrgopic.glutamte receptor activit rior to the
bl nidEeRavRg ST §1F-Shtrs Of BRTEE BEtPREOR ST SRR RBIE M Me subj ect
has been di agnosed with a need for partial agoni smof netabotropic

gl ut at9231r ecept/dio diselpspdiaye pethods fop therecagaent wif 8 mewiofgnsatieson Jysiunshen
aspects he .di scl osed net hods..can. fyrther conprise.a step of identifying a
uby echd RLUT A5 EE SRS PR LS AR IH SR by SO Bl RoBhalpS ey B

2011/ QEmARR85Y HIROMAMBDD 801tadd bBOESBFoundih § db&Ig@ahdemdGRSIRE{HVMS tiche@tMent ,
that is, treatment directed specifically toward the inprovenment of a

di seaslsfupetianch dlisi mammeb tieh eontneund haiig o stteatyre gendesshisd by detmyded):causal
treatnent, that is, treatnent directed toward renoval of the cause of the
associ ated di sease, pathol ogi cal condiXion, oX;disoRger. In addition, this
termincludes palliative treapnentywthat ™, tr nt designed for the
relief of synptoms rathgr th f th i sease, pathol ogi ca

3t he Jcuri ng
condition, or disorder; nt ati t Neat ng,4 th R}is, treatnent directed
r ~i‘mhi bi't i ng the devel opnment of the

to minimzing or partially

associ at ed di sease, pathohégicalzcondi i on, or disorder; and supportive
treatnment, that is, treatment enpl oyed toRsuppIenent anot her specific
therapy directed toward the inproven? t of the associ ated di sease,

pat hol ogi cal condition, or disorder. 039] As used herein, the term
"prevent” or "preventing"” refers to precluding, averting, obviating,

f or estvalekdimoy, Xi Wi Mare dddchénudatty agl, SosratR; g i setarrddappanSng0,, expaciial |y
by advance acti on. i s understood that where reduce, inhibit or prevent

't
are uddbRnekeisclegiad &9 SPCNRy. IR yis pelentechiren: beterepnil aptionale substituésd t he
ot her wiltl, Woorrqﬁorle aall .Slood)%)égarlefss:u{tj titgfe %J‘%[So%%"orLq%o%ﬂ%,ﬁ(f}#%?c‘?oarﬂ?yrl,eéi‘g’ the term

"diagnc}se%]a'e means havtin jected to a physi
membered ring containing C, O, S or N, optionally substituted with one or more Rg; R» is selected

from: H, halogen, CF;, C, alkyl, Cs_;o cycloalkyl; R; is selected from: H, halogen, CFs, C; alkyl,

Cs.10 cycloalkyl, CN; R,, R; may together from: carbonyl, thiocarbonyl, or may cyclize to form a

13—



exam nation by a person of skill, for exanple, a physician, and found to
have a condition that can be di agnosed or treated by the conpounds,

conposi t iwoptis7aeet hods di scl osed herein. For exanpl e, PCuitagmosssdoni t h a
di sorder treatable by potentiation of md uR4 activity" neans havi ng been
subj ected to a physical exam nation by a person of skill, for exanple, a
physi ci an, and found to have a condition that can be di agnosed or treated

by a corrpound or . conposi.tign that can favorably potenti te nd u 4 activity.
As a faf fr}?@be@fé%wentaménga%n%s%ar%af ALEPYE S 19%#(%5& g Bei Ocmoa% YrrGI uR4
activi e X8, 9atg on by a
persor#lo%‘tltd[tgci %ﬁtﬁ O%gro Pfe%gerr;% sr%%d:ﬁ, ﬁl%’n%g&m érrslécﬁﬁke ave g%c%nm tion
char achenbezebritpy/conbiigingal, OITGIolﬂ Matamy ipgsition mSLmdhlga{zchnagnpsptmnaaﬁ substifured
reference to a di sorder, such as Parkinson's di sease, and the like, as

di scudEBtRIeer anae Ryoduisjsplsctod &amhéﬂé}aﬂpge@ Hosphehde 10 eeloativized optonsdy n
need g{,bsg 1628 Wl onk 8F nf E?R %{e%% 'Eloﬁ{lﬁ Jhlbéﬁgmtea%d‘ t%ro%e 2 L RS oir% of a

subj e ased upon nee rea 'sord For exarmp

subj elcleaRvither J e biCed nasnbeand Mg @nigdtg £00, Blogal, apmnam s@bstis&as @Rk
(e.g., a disorder related to nd uR4 activity) based upon an earlier
di agn®sr o1 BpraRpdisgspelestedsikom| Habpdogenet eatleydrCsngycloalkyl, aryl optionally

2011/ 0 7 S2010/ 055 d t nt..for the disorder. It is
o AR RR? R R e RIS Pt S hSEEE Rl ot BES RSSOy by
persor lefefv@ﬂﬁ’&t to%ﬁﬂh@@nﬁﬁfb%&ﬂ rikdoR@idifeC dDag 3PS, §pudnfauy SutBlififed with

conterrpl ated, in a further aspect, that the adm ni stration can be per f or med

by onenpls moubBequenylcyclerfitr Re fore aé:dmnémeétrm@rﬁon{aﬁwq:,ﬁ@ Sieelf, herei n,

the term a ed. wi.th a need pot msta otr0| glutarrate
Feceptonth PIPRISH Hibihed op ik R BesTrebr Bt Mo g Gyl

exam Q%lbﬂﬁylbyryﬁol{ﬁ?dnﬁw s&i‘stﬁ@d' With & o&ﬁ&mgﬁhet@fo%l/éptﬁinﬂl?y siM3ftufcaupieh t o
have a’condifion that can di agnosed or treated by potentiation of

met abone opnmr@Rutoamwb'@yclac@ptldRs mdoimriatGs.; n{@ﬁﬁ)&ﬂhﬂgcmwdmgé} €),15, or'Ni agnosed
with a nee artia aonismfrretaot iC amat rec

acti vioP Onaﬂjé( Stﬁ%‘i&%l}‘@@gﬁrg@ﬁi Beds § ecéedpﬁ i n%f/’ilfyirftbb&} a person
of skig géloalkﬁr OeX. atkyl egﬁbl)fi/étﬂel)of r?l TONRRI, ERWIEH, ORJ‘Q‘égleé’te&%ﬂi tijqyyt hat can

be di agnosed’ or ral agoni sm of met abotropi ¢ gl utamate

r eceptditRacalagiehyC,.{ll044T:As cyesmdk heCe] GONRGR 2 GOSN Rwi D6, callyeecksf ora
treatnent of one or ée neq}{?ol gi ca and/oraﬁ%zychl atric . disorder or any
di seadBagnagericaly aeqeniebly sait therepl Of & %reﬂaa%lp feapiabldgimetivg therp f pddR

subj e?}lg%ﬂkﬁo‘%m{"topcpéé?g%?shrcﬁ%‘%&&%h%thl%}{c@a Ogl oﬁfgfu't a!::t)ér)felggéj‘téﬂpat Lo

physi and foun ave one or nore n
di sor defiviassoci ated with gl utamate dysfuncti on [ 0045] As used herein, the
ternms "adm nistering” and "adm nistration" refer to any nethod

[0024] Also disclosed are 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):

— 14 —



of providing a pharnmaceutical preparation to a subject. Such nethods are
wel | known to those skilled in the art and include, but are not limted to,
oral admwobriaisrma, transdermal adm nistration, adm ni PCTAS2@0/083861

i nhal ati on, nasal adm nistration, topical adm nistration, intravagi nal

adm ni stration, ophthal mc adm nistration, intraaural adm nistration,
intracerebral admnistration, rectal admnistration, and parenteral
adnlnrstratlon i ncl udi ng | njectable such_as i ntravenous adnlnrstratlon

i nt r a-vdierani Wi XadrandiZstte Aideasndeptly CRRSRfRr Xadnisliiciadizmos; SQnd 0. €
subcutgngous @gt%&bc? RbAL 1. Nﬁdfb N SE Eélédtg&ﬁ&ﬁ“hé%&o&@%%g%%f s@Jsm

intermttént. [n various aspec a preparation can Stered

t her apeth érealrinyore R pdryl aptioasliy srubsmtefee dvithooreroe aiora R 8R4 15 tydigulidil.s@ase or
condition. In further varrous aspects eparati on can be adm ni stered
pr ophyneRberediing contHring Cs O, Scridhioptianadly srlg%tmﬁr:@whtqne AT BraR ¢ iRs dasedectid

Cn . e 0P BRSSPI A LR B A G Ll e

desi r &t ,§ 8&WalkyDICN;R NRY hait fogeitict GlonP RaidOnyI NGz LILBHY ICONGLY Ey@lize iBOfbnmaarrpl e,
a therapeutrcally effective anount” refers to an anount that is sufficient
to ac Rr&pembreddgicoadininet dpebier ¥ at erupesitian inguding & and Bt,ft@élpndly undesi r ed
eneraII suffl ent cause adve ffects. The
sheer Al wiBatr oeniy: e rlotid ol VBT RS Ao th B A pat s en
will d@&%&e&@@c@taﬁhgd 0, Sforhagitaa zeoslﬂ@ﬁ uﬂm@%@%@%%ﬁ%ﬂestrtﬁuﬁtteeat ed
and the severity of the di sorder; e specific conposrtlon enpl oyed; the

age, bothongairghare RgeReis atlceted fiom: Ié,ehal@qd, (Ehraetkybfcsndwefctvathyé aty] optienalliyme of
adm ni stration;. the route_o rat the.rate of excretion of the
pect PR RUHE ARG ApBYSRS PEREo TP bR o HESH PRI aE Pl Byt U | n
conbi RALHARRiA RLBI BFh Q@}E atenmetéa difeconRBGhf €S OF SR AU RFH&IRY @M%ﬁttﬁétﬁwith ke
factors well known in the nedical arts. For exanple, It is well wthin the
ski I | oof ot eraRt; Rsos sdlentdd ftaseld, lnflogencOngdigh.dC-at cy ddaaditys, atrsdw@tlomdilazn t hose

required to achieve the d si.red thera effect .and to ual

| ner esdetyed 838 obers Kooty ouoa beuhSiuSTevi & fedn Ped, the
ef fec I t f
AR i S Gt S e ﬁﬁﬁ@ﬁé%‘%‘f Sont e Tuch
anountogsc or neubRyllor inplyegclizeevidoRs todomak&;ymehtberedaingycodaseng ThO, Sosdge can

be adj ust by. t he i ndi vi dual ph srcran int event of any
cont ramﬁaraglatsrubﬁguwwya@ae@aﬁl y Rodhpleckss! %@aldntl%t?&epeﬁle@ﬂ% Grie or nore

dose t Kol n ound
oot AL RPNl 0y 05,05 S Bt o8 AR S
phar maae vt noad Rprod g tesclizewifilR § toefbrie a1l; o uendepetg sontanmge:pa) &ora, can be
adm nistered in a "prophylactically effective anpunt”; that is, an anount
ef f ectoptiendlkyrsubstisytesh piitpneOr gog Bedyds srlectshiim; Idnhalrgmﬁ]q@ékxts%sdo herei n,
t he t%g&g‘as@gpu”m / %@h'ﬁ’ete% PTC%N'IQRC%N'O%FJﬁ érle&&r%ﬁ{' pfopaueous or

nonaqu ers suspensi ons “or Irons, ‘as’ well as
steri |}R1RQVW%g&nI©{6aﬂ1@@(EESS b}'fdlttal]l@m N OONRERI, Ise)mlﬁgt@@l &lIg0| Clsi@ns or

di spersions just prior to use. Exanples of sui tabl e aqueous and nonagqueous
car r i @harmagputiceHy gcceptgbkscehltt hegiof e paraviceuiichilieccopiplle dedyatiap diereop it s

h | h d the lik
ﬁ:?go§§W%%%§%egﬁﬁﬁ rqg K) ]%§ %ﬁgﬂ;]lPu?érg¢ﬁe&§g?gﬁagﬁg?abfee0|:se%such

as olive oil) a |nject bIe organi c esters su as ethyl ol eate. Proper
f1ui dilf92¥an be fﬂaﬁ Hipclpyragre %Coaamﬁtga Comporlﬂipa 1BE BATEUETRICSTRCd PV al s
such %frsd 881 hre &%thfogseg eﬂttr&%&ﬁeo %‘aﬁ&ﬁgél&?%s@tﬂfchbﬁ L1 Sthéailddsd he
case of di Spersi ons an y use O SUI’ actants ese conposli tions can
al so candsaksocadjduvisningsRIE Act Bty b emrrmetlrcumpnsm@ﬂter sty cgeridministtmihgiof yi ng
agents and drspersrng agents Prevention of th WO

2011/ GB7paapeiritlapbeny ooumend 4ri d9wee Andipews ﬁgfaﬁrveﬁetreaﬁh%e‘/%rr@&%w by the

A i S R S B e S U et

to include isotonic agents such as sugars, sodiumchloride and the |ike.
Prol onged absorption of the injectable pharmaceutical formcan be brought
about by the inclusion of agents, such as al um num nonost earate and
gelatin, which delay absorption. Injectable depot forns are nade by form ng
m croencapsul e matrices of the drug—+h5bi-odegradabl e pol yners such as

pol yl acti de- pol ygl ycol i de, poly(orthoesters) and pol y(anhydri des).
Dependi ng upon the ratio of drug to polynmer and the nature of the
particul ar polymer enployed, the rate of drug rel ease can be controll ed.
Depot |njectable fornulatrons are also prepared by entrapprng the drug in

o o T



[ 0049] As used herein, the term"substituted" is contenplated to include al
perm ssi bl e substituents of organic conpounds. In a broad aspect, the

per m ssi be 28ubstiosuent s i ncl ude acyclic and cyclic, braochmsdo@nssset
unbranched, carbocyclic and heterocyclic, and aromatic and nonaromatic
substituents of organic conpounds. Illustrative substituents include, for
exanpl e, those descri bed bel ow. The perm ssible substituents can be one or
nore and the sane or different for appgpprlatgéorgaggc conmpounds. For

pur poses of this disclosure, the het uch nitrogen, can have
hydrogen substituents and/or Ry p&Y nlsS| e su |tuents of organic
conpounds descri bed herRj 201 /05 20 2 0/ 055861 whi ch satisfy
the val ences of the heter sgloRqre i Rsnot intended to be
limted in any manner by tie péxglsS| (substituents of organic conpounds.
Al so, the terms "substituRlon" or "substijuted with" include the inplicit
provi so that such substitution is in accordance with permtted val ence of

the substituted atom and the substltqp , and that the substitution results
in a stable conpound, e.g., a conpoun that does not spont aneously undergo
transformati on_such as by rearrangenent, clization, ellnlnatlon etc.

[ 005owh$red1éanXn§ apdr/; aandegenssntly WH, N o0l X Agselectegfepmagy SQr. & Qrleld,
h h
er ei h& ﬁrsa%ctéé{ Er’g&t %\HEION g;i P%&?&eddf%{f@ ﬁcﬁ@r%bufyi I8pS %gﬁ% &I L& These

synbol's ‘can be "any |tuen ose S ereln and

when tvhﬂlyo@rcﬁ‘ et R@eﬂwéﬁcq)ti@ﬁalc}eglﬂa@tiitmeawaaidﬂettﬁmﬁc&e RR, ©ONE cydISHIAN0EC; ¢ they can,
|n anot her instance e defined as sone other substituents. [0051] The term

"al ky |mend@r@s@@g erataaning (s Ox Sur dhentendly subyiteae wel onaonmerels; Redy sitestdson

24 b |
grgﬂfy %§3%d¥@?Qﬁ£ @hiqkﬂnﬁ degpdﬁﬁ ﬁgyedeﬁbgﬁhﬁ{%ﬁﬁ 1P¥%%1952ﬁ99py
neope @33{3 cyclRKY, CNraBt KL ma§€dgtther ROAY barbgl%ﬂ)/ﬂhlocﬁkbgﬁﬁid)r , mbeycldefyform a

hexadecyl , elcosyl, tetracosyl, and the like. The al group can be cyclic
or acyes membTied raiglophtageg o, Qa%obd abranpdrétdnancludibg am@n@as, optienallykyl gr oup

oo R e Rk O RSk B e e AL B B Ry % o "
opt i on@drhper&ist éotn%ﬁﬁg@* Kor w&la%lpwh@n ﬁ«m@ Rzadﬁtirl{% lﬁm@ny sﬁlﬁhﬂu%

hydroxy, nitro, silyl, sulfo-oxo, or thiol, escrib erein. | ower
al kyl 'witr angpringorams aR kiglselgeted: fromo rfﬂ,dlafmgag, 1r6@ﬂ<iyb a.1¢ cycmaieky( eryd .optlcbrrattim one
on. at ons i

to four) car 0 ] Thr ghout he s ecifi.cati "al kyl" is
gener aS}ﬂ% HEL8 T §nP EF ke B biro TSRS biveaty ﬂwt%g%&bg%_ B t ut ed
al kyl gél% Rvth Ibsotweﬂfﬁﬁ a. lg'ﬂ?e&ﬂﬁel’@d%%oﬁ’almlﬂ UpS S &, %{ﬁ&laﬁ? §§Bsft1hﬁ@cwv}fh

referred to herein by i entlfylng tthe spec |c substituent on the al kyl

gr oup.onfor mexaRpIRe,is sdiectddefrom” HahabepenaCechllail ki o cpetifli dpyﬂomaélfyer s to an
al kyl group is substituted with one or npre halide, e. fl uorine,

chl or .SH'%SUHH?%VW @ne g MogRp deterppsykaptignally substijuted yith ang @ mqr%gs 12 ef ers to
an al I‘&gé g@ fﬁ;&wtéaghnhﬁ C%%%Hb féfd‘%ﬂlg‘%hﬁm 90, §‘8 ﬁ 61(59 tiop My %&Hﬁ%edlxgﬁlll

descr e ter I'am~no |T|cal ers a
groupohbatnm&:Rgbshm@wydﬁnwmﬂthmebﬁnamn@ﬁuﬁﬂkﬂﬂrg@ampaunm§cdessbrhed
bel ow, and the Iike. When "alkyl" is used in one instance and a specific

t er m SREANAL SubstityRd WEBIEE Of n@rfi@ed’\e.lﬁseé%dh%@m it hglegepot 1 illathtCxio i npl y

2y SR B R AR e s SR R i e BB By

one or more Rg, or may cyclize with Rs to form a C;; member ring containing C, O, S or N,
optionally substituted with one or more Rg; R is selected from: H, halogen, C, alkyl, Cs_19
cycloalkyl, OC,alkyl , aryl, heteroaryl, CONR;R,, CN or CF;; Ry is selected from: H, OH,
NR;R,, halogen, C,alkyl, Cs9 cycloalkyl, CN, CONR;R;, SO2NRR,, OC,alkyl, CFs; 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
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[ 0053] This practice is also used for other groups described herein. That
is, while a termsuch as "cycloalkyl" refers to both unsubstituted and
subst i t utwod 20yadsemkyl noi eti es, the substituted noieti esTasrioiosssaddi tion,
be specifically identified herein; for exanple, a particular substituted

cycl oal kyl can be referred to as, e.g., an "alkylcycloalkyl." Simlarly, a
substituted al koxy can be specifically referred to as, e.g., a "hal ogenated
alkoxy,, rticul ar substltuted al ken an e.g., an.

"al kerdgidhe aﬁarg knogytortrrat ¢ diggrd eﬂ@%?ﬁateg Rt ﬁr%re%srrtgéﬂeﬁb%qpr@glataae%rer al

t erm glu néﬂ)r%%tlwﬁlygllr(?@tl a{(%tlug ﬁ@g t@tréa&??é ﬁéu?otf’ El'éﬂssﬁﬂ%@g@sctlcﬁll kyl cycl oal kyl,

i's not e general term does not 0 I nclude the

speC|f erm [ 4 e ternf cloa K> her ei non- aromati c
ohr borlt @8l ea rrbﬂodgt&frﬁ&dgan%res Yot on vl eS0T St i s BB

cycl oglio folbRY, %d'n’i‘ phiiden b@%w@ﬁsefr(ﬂﬁ’ thd de@éﬁp@i@nt & caﬁ 356 Iléféﬂ{e‘aﬁ)\jll pra@ebpbut yl,
cyclopentyl cyc ohexyl, norbornyl, and the

hetenmrm&hﬁmhkgm%adema@tywehoﬁneymhnmﬂMyhegnmdpnésmdmﬁﬂnedaaboﬁém and is

i ncluded withi.n the nmeanin f t he cl oal Ieast ne of
e C BN ST AE BT 4T RS CRRn oG PP el A G not
limt roup
and horsromn, B Bapgaf %ﬁ%@%gﬁﬁﬁfef AR ARPARE N8 Ao TBY B s
cycloah&yhﬂgmmupoabdnheﬁenmnyﬂhaahkyMKgnmnmmnamchEmsmbst|tuted wi th one or
nore groups including, but not limted to, optionally substituted al kyl,
cycl oal kyl, al koxy, am no, ether, halide, hydroxy, nitro, silyl, sulfo-oxo,
or thiol as described herein. [0055]The term "pol yal kyl ene group" as used
herein is a group having two or J@E%‘ qnms | i nked to one anot her. The
pol yal kyl ene group can be represente ornula - (CH2)a- where "a" is
an |nt of fr m2 to xyl" as used
nor el HO01 - of er "8 PhGre0y Ry htgh S0 6 WRRyO e ge e et ot her

l'i nkagglioviRgUethBed &@cnﬁﬂoh@fme iV Bn @ﬁd‘th*éqzxd BblRestlard thdfcinwhere A is

al kyl or cycloal kyl as defined above. "Al koxy" al so includes polyners of

al kox ups asgy t I er such
s COAPIRLPS, “BSKR i Sl B g cohbosiBMELIRI, SERBASBO RS o0
A, Alctlaotld o/ diadlesedlaky destnitiédyiit is yeboahdeydtogh thatrhey §00b# lichhed toeypoeifial kenyl ”

as used herein is a hydrocarbon group of from2 to 24 carbon atons with a
st r uc tsurthetis Bethpdsundess oHicHY g spaciTicd gt to paBicElsF AR EHEY QllerinIse spRAacd,

(Lo et SN R AT H S Re AR B R AR B OBt i s can
be pr esupEPodcdf Atdcuidingpattidulii B3cds ofBr fidrs WhehRhdedad basiyittieg. r Althcaigheﬁga is

present, or it can be explicitly indicated by the bond synbol C=C. The
al kenywetadsapd @wfr:rwés ssdandreguizaleny to hasp dessyl ﬁd)hféelgrcem be usaddn e practicut  not

limted e Yy substitute k al al kenyl,
eyl od kehye 8P R rryrt GRS RG R i bren S R o s ge. “am o,
g?{ 5 Fxchf 20 IO)C(I OAI b?lf:éﬁ}ogtp gl%é@o@é%?q%b @g}{gg&?ﬁq}{rﬂted %gr%{}leby re%elrgnece ton Idltsélgse

and describe the methods and/or materials in connection with which the publications are cited.
The publications discussed herein are provided solely for their disclosure prior to the filing date of
the present application. Nothing herein is to be construed as an admission 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 from the actual publication dates, which need

to be independently confirmed.
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[ 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- cavbaemidsawse bound, i.e. , C=C. Exanpl es of cyclpaaluseoglossgspups

i nclude, but are not limted to, cyclopropenyl, cyclobutenyl,

cycl opentenyl, cycl opent adi enyl, cyclohexenyl, cycl ohexadi enyl

nor bornenyl, and the like. The term "heterocycloal kenyl" is a type of
cycloalkefy group as defined above, and is included within the neani ng of
the tdxRejdonRsa) kenyl , " where at |east one of the carbon atoms of the ring

is replaced with a het er oat om such as, but not limted to, nltrogen
oxyger003l f ur, P@ruSpﬁustbhépﬁﬁﬁicaﬁma@tbt epitarder¢laigrsoihe stgullar forms “a,” “a

het er ocyg), oal k rou n bst ted or. unsubsti t ut

Cyctodnats) lng?ﬁ@%@h%ﬁl&e%&niwﬁﬁfé ol PRl e s T ﬁ%@éamplﬁh one
or ”Drr@feﬁk'h@élﬂﬁ“a' fﬁﬁéﬂb%lngoulput‘amkyll”lom“ta @&1@@” iRRIdEORRHgs SPRWS b Mbed al kyl ,
cycl oal kyl, al koxy, al kenyl’, cycloal kenyl, al kynyl, cycloal kynyl, aryl,
heteroadyﬁmcmhdbgpdm$a&nﬁnmﬂeadwbomyhmchhcld ester, ether, hallde

hydr oxy, ketone, azide, nitro, silyl, sulfo-oxo, or thiol as described

her ei 100319059] ThRank &y dah 'balekdyded haginugetb e’ dife Rrtiynthr eaRepaid/@ntoup of 2
to 24 carbon atons with a structural fornmula containing at | east one

car bonakat b@twthq*np@rt@ubé ﬁ@lue TH\@GQISRWTang? wgsp@awdb%ﬁmh@uwwtﬂml@@s diom
subst it ut ed r s.l.ncl udin not,

opt o 5 el R8s g SR S EIRF Bl Ut s utP e Bh§ s Spresteg

al kynyk apf’r;r BeinRAbKY, BY luse afﬂﬁb anﬂaeéd@ﬁp&bwt;’ @bvdleiaydﬁder@mmat Baphexyhi ¢ acid,
ester, hal i de, hydr oxy, ketone, azide, nitro, silyl, sulfo-oxo, or

t hi ol vah f@tmmﬁuﬁb@r d5p9Csi hW@ld@mw@nﬂ@Bmddy@tmaﬂnldwms of gachuefahic regei n i s

- based d of at t
o eans SR BRhR R ARETE Al MR RE AT In B BT R et Oy hO™
cycl 0gd lydihdai6udBat thek Utea nﬁﬁﬁer%‘f%alﬂ@si dibd188cH @rei an® ﬂfé’t eRARLNRYY also

cycl ooctynyl, cyclononynyl, and the |ike. The term "heterocycl oal kynyl" is

a typéwuml¢W@b@QMKéﬁymf@m@upwa@ﬂdehhnema@mbmemthﬂddusnﬁﬁﬁﬂﬁmedmthhfﬁwthe
neanln term cycloal kynyl," ere at |.east one .
2011/ 03 GABCR Aselstih iras 8RR s AR et aN B AT SO Hgt PSB! aced
with %G{Wéeﬁrt@@?éfﬂcﬁlé? {Ini@Sare QH@) diefosdd. rpotr%gatﬁﬂe i 59@ €5 arcQUNARB, tBH flur or
phosphor us cycl oal kynyl group and het erocycl oal kynyl group ‘can bé
substﬂﬁuthdndﬂ4mnsdmsdmdmﬁﬂd The cycl oal kynyl group and heterocycl oal kynyl
group can be substituted with one or nore groups including, but not limted
ogovezal | y suhsbi hetbrd il s <o FM@M%% tiod] O XeanthKERY kubsequently
cycloalkenyl al kynyl, cycloalkyny aryl eteroaryl, aldehyde, am no,
car bo>dy$qrf§>eé@v@t Oéglf@mswél@ﬁ edn orhan |ndboccny @n@ﬁw theetcommtion aedes fristanecs
silyl f 0; 0X0 i %/ 3 E t(%)00614The term"aryl" as
used P(%}}eéfi #1q &vp &fr%{?ﬂ}nis at° %%H’Esaﬁnﬂéns aﬁ&?e%‘é{ BEAL953 89" ar omat ic group
mcluduggﬁ}| but not limted to, benzene, naphthal ene, 9&% bi phenyl ,
phenostd®Bhzene, Asised herein, (s tormh geeeion postiyr allogtaris m 1‘%}%§efeﬁ%t9él%ar vl
whi ch at
oact ORI L Fin R Re Pt AR sGATHR Aol RIRIRLLY R $02 @%ﬂlﬁ@éof
EX&FTDRE&Sre@éptbleﬁlQh@pﬂe%iEe onial thel ebsebcca ofah@emgeﬂdumhgadi (soch B3 dlitamen) umnygen
sul fur, and phosphor us. leeMASG the term "non-heteroaryl,” which is also
i ncl udetng rintpﬁlélctﬂé? ﬁfnaami for erampheeshemgt. olhs terai reé@ﬁt)rali’%ﬁ“’ﬁﬁﬂ‘a%t@f#ﬁatl c
group Htl hda{latémqﬁc 1'? a 08 8 1Y fiaf Etae‘{re% %t%%ll %c%o%/ 09“ ecegﬁo substi tut ed
or unsu ut ea  ThRear V gr oup cah be su ySt bné nore groups
i ncl udilegeridatlonROL ad wail Ta@ﬁl cob@po@iatthamab hiix Uit astmh af ‘HeyéptoedpkRat kyl ,
al koxy, alkenyl cycl oal kenyl , al kynyl, cycloalkynyl aryl, heteroaryl,
al dehy@éentiater’ hand @dhﬁﬁb@%fp@epmaﬂostersq egoniefher, hal i de, hydr oxy, ketone,
azide, nitro, silyl, sulfo-oxo, or thiol as described herein. The term
"biaryﬂﬂ&ﬂs a spﬁok%dhmtyp&wa&naﬁybq@mnﬂmsmmdpb&nMHmPudédtbmnyhe definition
of "aryl." Blar refers to two aryl groups that are bound together via a
fused eﬁ?%f‘@og% Y a%rpw%ere%gomwwéﬁﬁ@a%téh?édlr@ﬁﬂwénda@@% RSN FeSPBRSChDr e

o o EERE0, BEon et R BUPUERL oy 0BT L BRI (P ADHERC 8o e

I'S represen ormu I's specification
"C(0)" is a short hand notation for a carbonyl group, i. e. , C=0.
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[ 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=ohgtsrioat ed al kyl, cycl oal kyl, al kenyl, cycl ealrkmseyiloossskynyl ,
cycl oal kynyl, aryl, or heteroaryl group as described herein. [0064] The term
"carboxylic acid" as used herein is represented by a fornula -C(0)OH. WO
2011/ 057208PCT/ US2010/ 055861 [0065] The term "ester" as used herein is
represented by a formula -0C(0)Al or - C(0)0OAl, where A can be an

opt | oﬁ%ﬂepgpré%ﬁ%%mma{, élblpaéﬁl%&r,a TRYRMBa [ PRIMBIP RARGIAN. dPE FEaPREAYISICTI kyny!
'(':yCI Ogjlo@ﬁ'awor bHY o a ﬁfe QRLER AR orBL QYR %& (81? ﬁﬁés'té?f%%}t@ea{n%' ﬂ%sit@&? term

pol yester™ as used herein 1s represented by a fornu

- ( A10 (a0 oefi2 tH(r3dhee ofthe rdcAtof ) 40 ARnBCEREIBe it dolkehet iAducnidsdhitieatibre,
|ndependentuy, an‘op%lonally substlt%ted alkyl, Cécloalkyl, al kenyl ,

ﬁ ycl péhwﬁg‘zr[ or. aptyiat 2 C@prl msﬁi,ep aF %110,8 gF pﬁfp @tehplgalv_ld@ﬁ 6@1‘6‘nﬁé§%ﬁ9‘feﬂied |
erei - S use
o deatfT5ora mhSSthhhEEhs HEaTe 5B ekt TBH e it Bty
havi ngafty he@st, higher EREDAIY] digiradicd pafeatid Somiblube, and eitRENGxeayi ng at | east
Lmo h¥droxrl %[oups.&£0066é?h;ﬂ;igg; ethgr as usedg?e£f|n i's r;iiéserfed

y a figaisyl a Al 04, £, e @A [1B&erié AAPRENALHL by Qyal I'y
subst#td?%d aIkyI,Sgycﬁgafkfl, alﬁeﬁﬁﬁ?lcyg?oggﬁényl, alkyﬁﬁﬁ?g y

cycl oaldkymstered aomboumlr orbagt@rtbarduecty awgmatestbe ndtodtyloditle recepidran therabsence

"pol yet her" as used herein is represented by a fornmula (A O)a. ., where
Al an®f A ©4Asaus {igd peishen efupmaly ipgp @wmf?{,ug paitis ey %a@@alaiﬁéé@gampfe a

cycl O%hﬁé*w ﬂle“r@&%kor aﬁX%tée ALY Bmdé‘wg}éhost&}’c?él%ln‘éb’er%e’ fﬂ{e?’ﬂgcrﬁp&iér and

het er oaryl group descri rern an IS aminteger o to 500.
Exanpldasctdf inflaknees terorgosteps sitensfl thelecgmbiy et hyl ene oxi de, pol ypr opyl ene
oxi de, and pol ybutyl ene oxide. [0067] The term "halide" as used herein

ref er go43p)t he hal Qgedferlnyi el tBign “&iBjeer i BRrs BaQfioBEof ARMnisedione ThE QKB The
term "heterocycle,” as used herein rtefers to single and nmulti-cyclic

ar omatoif thedrergin disaloserantthods ¢ag beyasteetrratenswohias la nemnelas fislorebint a répgila; ong
menbers i s other _than carbon terocycl e includes ri di nde, ri mdine,
Fur an Sn B e uayiPr SIS P SEHEa R Hrbain By biapie HopRliufe

thi azgl@natd, 'Ebfi_@,zﬁg,lergbl?ﬁ?iggl Greep,HohU Qb\f}gcat,]gu%e%'pgg(gidfoaéﬁg &he Jt?r%l i azol e

and 1,3, 4- oxadi az I azol' e, 1 ncluding, ; 3-thiadi azol e,

1, 2, 5dehotadipartauby agnadr sex 3 Thus, hidald mad advehort sutgentd, @s wichab Cedisesy, whether male
1,2,3-triazole,. 1,3, 4-triazole, tetrazole, including.1,?2,3,4-tetrazole and
1, 2, 405 ferpale.ass tendedhin begsavered pyy patient 1eéers fova T4bi st ﬁfgl}ctgﬁwga pdseaseQrazi ne,

115, 5 OB T R BN B b e U 2 o pho f e

azeti dhqgy tetranyaroRal o iRl fi2Mdd AlHlA0 IL @M Ras 2F alBodel $Gh
need for treatment of one or more neurological and/or psychiatric disorder and/or any other
disease state associated with glutamate dysfunction prior to the administering step. In some
aspects of the disclosed method, the subject has been diagnosed with a need for potentiation of
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
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[ 0069] The term "hydroxyl"™ as used herein is represented by a fornula -OH
WO 2011/ 057208PCT/ US2010/ 055861 [ 0070] The term "ketone" as used herein is
repr esentwa 2by/@7408r nul a Al C(0) A2, where A' and A2 can lper/usnaepsssdent |y,
an optionally substituted al kyl, cycloal kyl, al kenyl, cycl oal kenyl,

al kynyl, cycl oal kynyl, aryl, or heteroaryl group as described herein.
[0071] The term "azide" as used herein is represented by a fornmula -N3.
[0072] The term "nitrQ" as used herein is represented, by rmul a - NC2.

[ 0073]01598Aer e} Hs termingludos agdve fecagments Bptys; ticapragt dugsiebaest wal(f torvail the- o
[ 0074@@@%@}5@0@' dlg/e;se ?ﬁhb’%@%%lh@o%ﬂlt%n' & diSRAGSELE mluaedsfc%gsw kr@atmem

-Si Al can pe rogen or

opt i onidtliy ts bt iugcestl mvkﬁ;d remoyell cfahdkyduse afﬂheuyspcﬁtekleimehse thd)logjlckle nyI
al kynyl , cycl oal kynyl , ¥ or heteroaryl group as described herein.

[ 0075]cw@t1@1ér%dr8§mef dn @Q@i ionghidam neludespalliative %@@m &t Eﬁytrﬁatﬂ@ﬂhul as

0 B PR L AR SRS E S el

al kynylkr dls@w@k padveyinyive tradtilent, eHat ﬁ?tredftﬁh@ﬁtydire@fedlﬂ@nﬁﬁmﬂﬁﬁg bt pﬁdaltge@ei n.
Throughout this spe0|f|cat|on "S(0)" is a short hand notation for S=0. The

t er m 'cgmpie&ﬂbymhlhﬁ@gdh@ dewé?p@aqm pbthe apseeiated dtlt’rﬁ?éses mth@loéml C@ﬁé@pn;@pr esent ed

be .hyd
subat i PO erretRyr i ERyme S Gafe SRR sptciic

cycl 0Qhéify}fw&hrecférdycbwal‘drth@ﬁﬁﬁb@é‘%ﬁéﬂt oﬂﬂfé%@so@ﬁat&ﬁﬁ%ah@ ?@thb%r bRiaDeonlitfont &F M
"sul fone" ‘as used herein is represented by a formula Al S(0) 2A2, where A

and AZissgderbe, independently, an optionally substituted al kyl, cycloal kyl,
al kenyl , cycl oal kenyl, al kynyl, cycloal kynyl, aryl, or heteroaryl group as
descr i[0@39] her ei Ms ukbé héreimmhbesernt geedtat” @s pusedtidprefers topréchpligs entredg,by a
formula A . S(0) A2, where A" and A2 can be, independently, an optionally
subst |0PM1@E%8 PlieytRlling KORPAIZP hmﬁ?fﬁ@n&@m@t@%frwh@mmg, aiprgiANy by advance

oYt ORI s ickkoo® I EHEIBANL LA AR SO LRANSH Shitss LROFELTRe term

"thlo as use erein 1s represehte
indicated otherwise, the use of the other two Words is also expressly disclosed.

[0040] As used herein, the term “diagnosed” means having been subjected to a physical
examination by a person of skill, for example, a physician, and found to have a condition that can
be diagnosed or treated by the compounds, compositions, or methods disclosed herein. For
example, “diagnosed with a disorder treatable by potentiation of mGluR4 activity” means having
been subjected to a physical examination by a person of skill, for example, a physician, and found
to have a condition that can be diagnosed or treated by a compound or composition that can
favorably potentiate mGluR4 activity. As a further example, “diagnosed with a need for
potentiation of mGluR4 activity” refers to having been subjected to a physical examination by a
person of skill, for example, a physician, 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
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[0077] The term "organi c residue" defines a carbon containing residue, i.e.,
a residue conprising at | east one carbon atom and includes but is not

i mted twotzhar/sazobon- cont ai ni ng groups, residues, or radraskeodsefssned

her ei nabove. Organic residues can contain various heteroatons, or be bonded
to anot her nol ecul e through a heteroatom including oxygen, nitrogen,

sul fur, phosphorus, or the |like. Exanples of organic residues include but
are not_ limted WD 2011/057208PCT/ US2010/ 055861 al kyl . or. substituted

al kyl Subjgetréig trentmenfrfer the diseades) Koxgontappigtedthaitheidpatficetionertath o5, ani de
gr oup i i.due hSey: 18 . on atons,
T o Bapl e pelraANay FAR IR RORHE Aok SO IR Ridnb R EAPO" 31
car boroateoipttedin d furthedaspactpat tht adminidtratian talr bdygdrfcampe by on@whor gani ¢

resi due can conprise 2 to 18 carbon atons, 2 to 15, carbon atons, 2 to 12
car borsubscawantly perfgrngeddhe pRINIBHRN. 2 to 4 carbon atoms, or 2 to 4 carbon
atons [0078] A very close synonymof the term"residue" is the term

"radi 480421 whi ch\sascdibedin; thettérm Shegobddowith emeahir potestiatthnrg nudtatiotmepicr ef er s

to a fragnment, group, .or, substructure of a | ecu] e.descri.bed herein,
" egar BB EFEBIRT ALY iR rEEie NG PesayBiFccRes « Baifsl eaminiion by a person

thiaz ngf Ldiing b%g;tlf],gaﬁﬂh ikiah M BRI oGl AL cGRIRGHAGL BiDeld nté JdWr tidhdO

regardl ess of wh i azol i dinedione Is used to prepar e conmpound. In
sone agpethsatidreofrracthloatop(d gutaemanpteptaracabikyl ) can be further nodified
(i.e., substituted al kyl) by having bonded thereto one or nore "substituent

radi cape43] The nuniRed hekinat@nEnokell Wit \Wedd forPh@idl adoRisAPSf MEthbdtiopic t 0 the

present invention unless it is indicated to the contrary el sewhere herein.
[ 0079)glrgataireceptod ipeténity, 'meass hdveng kaemsilycded forfenhysinel cxemihatien by a peisamoai n
one ofg , fo example, a physician, and found to have a condition that can be diagnosed or treated by

partial agonism of metabotropic glutamate receptor activity.

[0044] As used herein, “diagnosed with a need for treatment of one or more neurological
and/or psychiatric disorder or any disease state associated with glutamate dysfunction” means
having been subjected to a physical examination by a person of skill, for example, a physician, and
found to have one or more neurological and/or psychiatric disorder associated with glutamate

dysfunction.

[0045] As used herein, the terms “administering” and “administration” refer to any method
of providing a pharmaceutical preparation to a subject. Such methods are well known to those
skilled in the art and include, but are not limited to, oral administration, transdermal
administration, administration by inhalation, nasal administration, topical administration,
intravaginal administration, ophthalmic administration, intraaural administration, intracerebral
administration, rectal administration, and parenteral administration, including injectable such as
travenous administration, intra-arterial administration, intramuscular administration, and
subcutancous administration. Administration can be continuous or intermittent. In various
aspects, a preparation can be administered therapeutically; that is, administered to treat an existing
disease or condition. In further various aspects, a preparation can be administered

prophylactically; that is, administered for prevention of a disease or condition.



carbon atons. An organic radical can have, for exanple, 1-26 carbon atons,
1-18 carbon atons, 1-12 carbon atons, 1-8 carbon atons, 1-6 carbon atons,
or 1-4 cawbamiatseavs. I n a further aspect, an organi c rascralS:cansisave 2- 26
carbon atons, 2-18 carbon atons, 2-12 carbon atons, 2- 8 carbon atons, 2-6
carbon atons, or 2-4 carbon atons. Oganic radicals often have hydrogen
bound to at | east sone of the carbon atons of the organic radical. One

exanpl e, of an organic radical that conprises no inorganic atons is a 5, 6,
7, 8- 18046 hy dr o5 usadReRi thedern Zatfectiye appnat aisfras fosan ampust ahissufiigiintal  can

cont aigh , 45 4,0 8&%&? ul ek & I?a%%%ﬁ%ﬂ%&%’ﬁdanwﬁ%ﬁ}ea c8§jdihﬁr‘?.r F&H‘exaix@f(e' [ding

hal ogens, oxygen, sulfur, nitrogen, phosphorus, and the I1Kke. anpl es of
or ganicher@pdutalls cifagivedmobnt’ rafes to@h ahiotht ek it suffivicad th khicedids dedireted

al kyl, cycloal kyl, substituted cycl oal kyl, nono-substituted am no,

di - subkerrrautie aesktionts, haye wn eifgct opyadesired aympieins. buibegricidyynsufficient to

ubat (PP TR, e L GRUBRIE R ve ot 5 FAS SRRy
t hi ohghaaltkyll depdnl@pyn a SHR&Y bf Bicesls indRdR3LA¢ 0RJEBIRGTY HSAEILAHIGhE &6 drigl koXy,

hal oal kyl , hal oal koxy, aryl, substituted aryl, heteroaryl, heterocyclic, or

subst iof theedisaidarethe spedificcanepisti@h smplgyed ethp agh dode waighh genadelficaldly sex adhvher e

h in. A -Limti | f i ¢ radical h i ncl ud
et or Qi S HBP T Bieo e PUARURE: O Pi BB EnbBRaid Tuti Boie esfiéas,,
r adi CahSupeiieRbbAT ARplbASH: G drAl dFR: hiskfent] GABOLHHEAPInGidiash cal s, "

as the termis defined and used herein, contain no carbon atons and
t her efcomeidentabwitk heopbgifiatenpownt lvelayied and Gkbiatord wolt yamicinrtheinedicsl arts.

i bonded. i i d f hyd , nit ,
oy pent SeRgEt songLprBraes sk pFe TRaB Pl dines el e e e Llied 5D
fluoriii@e r&HiRA k' Sohi R IR AQire @R rdpREiNE e MM LANDE iRE&IEM dofe\infbal Iy

or bonded together in their chem cally stable conbinations. |norganic
radi cahsddsavdcfi@t orachievet. , If desipd sthe etittiye daigy d@e shixbodivaied into nfudtiyle

i norganic atons as listed above bonded together. Exanpl.es of inorganic
r adi c &P fa’E:P‘H’B%SFS Bhi“ﬁﬂ’é‘tStrlaP‘Pﬁ-t%%FlsF%?enﬂ}%i %%}ﬁtle E%PBWPHBH%%PQB Fentaiy; SP&b

t hi ol , ' ' L& ' s. The
R O A A R S B L S S
per i odndivitiedbphysicarcin thsetcheodnyalontraediahttyns.a Divsdgerven eanyt indah ks,

transition netals, |lanthanide netals, or.actinide netals), although such
met al AEHYSIESH S RRAERTAYS deds adeniaistralions dribe diAnC R SeNFA daght QWS £670 B8R f or
ani onicg, 1 nargadl i : -f at i nj.oni c
nor gy APl B pEUE RS CR 6 o Roes® AR Rl bloBEr T, O,
el emeMmushe waHo@Saspeitq A, prédavdtion am be adrhinistareg@raripnophylacacatlgrifectiviei n, | ead,

or tellurium or the noble %as el enents, unl ess otherw se specifically

i ndi cameygnie} Behlerreamnaps cHectvodernryratior ph dispase eheeditictal | y accept abl e”
describes a material that is not biologically or otherw se undesirable,
i.e., [084Mout cdmsisadhaminutiedemptbinadesi@lly atcepratiesiarratnT efdys 6 sigilleal
effects or interacti ng léln a gel et eri ous manner. “@0821% thjed herein, the

t er m "2BTAW QF PORPAUTRP SPLUPRS: ILHHOBETHSHTAY P L LIS FRREt B BCURTHIER from the
struc f : ; | in) and
whos etpgft{)vraﬁlgtflo}?rge@{ssﬁg{tjllp g?glyg%? %yl %F%b}easﬁlﬁ%}ﬁ?ﬁg@gﬁcﬁ? g%ﬁggﬁgﬁg’re%%%n and based
upon tHxatmpis i b@tabieyaquemisiadd henexpasctoadidny ddaets kolvteslof vehtidies iacltidd o

exhibit the sane or simlar activities and utilities as the clai med
conpo Ui eteanqld)q?yﬂi%@&h aelycel cRrgpene elyend ROAYRENY nesﬁxﬁOi and the ﬂlﬂ%@ ties and
utilit.i i : hvat hves il salts,
est er SHexah PRI BL TR «SOPRAMRNRC (EHR iR SR a6 PR |
conpoumyectabl¥\6rgANit k@b 72018 BCIth IS €t/ Pop&GIuidiBO0&:3]bEeaittemsa, foy ekaalpys abl e
residue"” is meant to refer to a functional group capabl e of

the use of coating materials such as lecithin, by the mainténance 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



under goi ng hydrolysis, e.g., under basic or acidic conditions. Exanples of
hydr ol ysabl e resi dues include, without Iimtation, residues of acid halides
or activaveaoorsbmgyl i c acids, residues of trialkyl silylpclaiscadesssssesi dues
of al kyl oxynmet hyl hal i des, and various other protecting groups known in the
art (see, for exanple, "Protective Goups in Oganic Synthesis," T. W
C?eene P. G M Wits, VWIey Interscience 1999). [0084] The tern1"|eaving

group” refers.to an. atom oup of atons) with e ectr dra
abili taﬁ“‘?lh MCHPTERI RS/ Eéﬂsué TE‘F alust CREQUS q0f %ﬁla\iﬂ@‘mr}“t

bondi t
egt”e'r S@g r:ft%] glfc‘h ﬁ%ﬁrab%ﬁ?ﬁ% a‘?lfol ?H%ﬁo"l‘béo?%n%? aﬂ@th%rlnfg%SFt daﬂ%&s{cig)gydl%’sﬂr%% €

br osyliailede isstonib agdﬂde@;ch ES) @@}MWmﬂsarﬂle sad thedikeh @radbngedabs@ptidraofithone or
nore doubl e bonds and, thus, potentially give rise to cis/trans fE/Z)
i somergectale parmagaytissliferm esrbcdiruglt ehet by semivelysionnr azentss suchag afuaninte

contr u 40

o e e i sPOSE LS AUPRIRY g Wb,

Wi th ghierctapsioRdsicehonhe dilgyindsodegtalisble pdﬂ?ﬁleﬁﬂ;ﬁiclﬂ@d p@ﬁlam%ﬁyg@ced@@ hed
| i nes contenpl ates each possible isonmer, e.g., each enantioner and

di ast @ebeerEtoestgrd and pelxtaphydrisics). Lapepding yn@rhthﬁgatep ofarvaiacpdymercaiddhs c

nlxture bed ere ca nt ai 2908

Tont opgtussRe HRTRGPSGLHREISLRL il ARl ha SO e SRLGUAT UL L ©

' Somarnﬁect&mé ﬁﬁ’ﬁluﬁtl@hﬁﬂetaﬁotp%aﬁe@rﬂyr ei\lfr}ipplhé"ﬁlemﬁﬂlpols&ﬁ@srﬁrlrﬂl@rdeﬁﬁﬂms al |
such possi bl e di astereoners as wel as their racemc m xtures, their

subst ariti¢hadre yommtéﬂfr wib Ibvéﬂtlﬁn@mtTlmneluestablalfd)mpxb@@nb pan lgeemrétzcd doi soner s,

d ph I table salts t f M xt f st
R R R A e e e
cour senOforhh sRYIM GH IcEmPbHGSGHUTIRSh bl dl%ol%ﬁ Bﬁﬁﬁpé‘r%ﬁn%ﬁé@i@&%ﬁ@r &herl N

usi ng racem zation or epinerization procedures known to those skilled in
t he anterild ingcpblduetisjusf prsardd upr. doetabl@e3necteares eaminglude sugafs sickereoi sonmer s.

008 o BT Py SRS LBy BeERSLR s ReERLES SIS B @
equi vakeitvet Rrd1d Q5 Be range of 0.01 to 10 micrometers.
[0048] A residue of a chemical species, as used in the specification and concluding claims,
refers to the moiety that is the resulting product of the chemical species in a particular reaction
scheme or subsequent formulation or chemical product, regardless of whether the moiety is
actually obtained from the chemical species. Thus, an ethylene glycol residue in a polyester refers
to one or more -OCH,CH,O- units in the polyester, regardless of whether ethylene glycol was
used to prepare the polyester. Similarly, a sebacic acid residue in a polyester refers to one or
more -CO(CH,)sCO- moieties in the polyester, regardless of whether the residue is obtained by

reacting sebacic acid or an ester thereof to obtain 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

hydrogen substituents and/or any permissible substituents of organic compounds described herein

23—



wherein n is typically an integer. That is, R' is understood to represent
five independent substituents, Rn(a), Rn(b), Rn(e), Rn(d), Rn(e). By

"i ndependeot2osuissiost uents,” it is neant that each R sub®Cirtusenm/osmsnl be

i ndependent|y defined. For exanple, if in one instance Rn(a) is hal ogen,
then Rn(b) is not necessarily halogen in that instance. Likew se, when a
group Ris defined as four substituents, R is understood to represent four

i ndependent substituents , Rb, Re, and Rd. Unless indicated to the
cont r arRjeh sagislydhpelencgk @53?@%@181- i TRy @épl?%lreawowﬁnﬁe%ﬁo lgpiggs,in gpy

arran : : \" K : :

ai ot A PR PO B BN Kb R, DU MRS B o,
DI EA: “subsatprdopith einblyiiathcrigpliéiOBiovisd thdt yabhoxip izt is imaaebelandDKith

1- et hyl- 343-di et hyl am nopr opyl ] carbaodi i m de hydrochl ori de, DVSO )

di met WyMaitied saleees of thanmbsitutyd i pnd ticiepyitiet.rad trt therybstituiafyispulisire. h:

ot han e top el 3% et th B BIPAYBalBiy e b b Bi 45,

conponghitsradngeient UseHzdtion Pdl@iadtint &e. conposi tions of the invention as well
as the conpositions thenselves to be used w thin the nethods disclosed
her ei ggsese angl aofffE viRhe s AL e Al SCL oS her Glolio@ldeinlasitneric
under st ood t hat when conbi nati ons, sSubsets, interactions, groups, etc. of
t hese symbals tatcpreace vdriow spsatic siiatituehis] hspeynbbls carbenenadbstifuc®andt vari ous
i ndi vi dual. and cql | ective conhinations and, pernutati on of these conpounds
can ndfiise Ko é}S9lp§ﬁd&}e§f‘eﬁl,&g§d?w@M g ke pe atrian REWRYP St R and
descr iRethBaRe] O, fidknofXRTMRlafioc, bt dBHRAKISEHL Bhcf RAHIA! s di scl osed and

an nmodi e nade

di scusse a nUrIT]ber 0 ications that can to a nunber of

'S cadMiSha" ever R UaT B e Sl B R bR el B and the o
nodi f ilgatdcBen tgh{%% AT180 RASEIRh AtdHY, S&h ame&liafl,i g%! »ép'tdwi, GRtpEShyl, %r-bilL

contrary. Thus, a class of nolecules A aré di sclosed as wel |
as a adohstyl,ofbutydl ebutyles-pentyk isopputy Fs-gaaky R mecepcatypl hexyf haptydoodsylnaarybrdecyl,

nmol ecul e, WO 2011/ 057208PCT/ US2010/ 055861 A-.D i s di.scl osed, then even if
cach. 1odbh ARG - GEPRadedston' 4l alios it 115 sRebrcan e crriretty
cont erﬁ@ifﬁitc.eq"_hg'ﬁﬁgl th)lu @Hpb@@ttah&fétﬁ or Milbrandicl, TR Qkklf-)grgup BiFalsdbRubStitedand

C-F are considereéd cl osed. Likew se, any subset ©r conbination of these

i s al 90 udsubstitngedd.FoT bxesnplé,ahe ekgingbep cdnhlee sibktitgted mpthodneAr BorBgfeupand C- E

woul d .be consi dered di sclosed. This concept appljes to all aspects of this
appl i Bty &Mﬁm&d I RPRBHY %umtéfﬁgta@yh §t/%19@1<¥1na h8dNFhFR RG> and
usi ng bt } 4N ' 1S, Al ) varneyy of

addi t ihgﬁlg)ﬁ’g?g%?ﬂ%tﬁgl??oc%o’tt?gﬁlﬁ%lf ?%a}gsn% idth-g@gﬁ u%d?aor\iét?ggﬁl f%g%ﬁg\aﬁgﬁ t hese

addi t igpmgl comtapiag Gam de tpeixf(oEbmbiiditoafbyr)sponfatensaspect or conbi nati on
of aspects of the methods of the invention. [0090]It is understood that the

conpogpé3Ngns di sglaahduhBE Spdtifitaren caityraisychstaly 1QQA%e rdtbseleged herein are
certain structural requirenents for perform ng the disclosed functions, and
it isunsdstistolodktligatups hed sutatimital allgyligesupsofovetvestlstioged dkyl graupspes f or m

the sape function tha re.related.to the discl osed ructur and t hat
t heso ALPr St (U8 TSI o5t Py Rt ik e phre BB el o i i3 s8R
[ 0091]Hop e OREpIASREREM “}1518%%1{%%111{3@ NeeBiliRAIRBret@s OIPAMAESoupQhat is substituted

pharmaceuti cally acceptabl e deri'vatives t'hereof, useful as potentiators of
m3 uR4viticdrievartnyore halidge ngr, dlupring, chericarirempleadraddinbalhetahn “dikextatisEt

derivativ an be optionally further substituted. It is also contenplated

t hat aR§! yé?fg%? én a@wfagratlp that Eéﬁg%’éutﬁ‘gi’vil% PEF Py MR ‘l‘l{z‘é’&’ $Per fhe

i nvent4.on: i » i i ded by

e e e s Ha ] B B Bt

can bevighglcay enbre amivegrdiyse hodssdrivaatfetods andl theslikeg. When “alkyl” is used in one
instance and a specific term such as “alkylalcohol” is used in another, it is not meant to imply that

the term “alkyl” does not also refer to specific terms such as “alkylalcohol” and the like.
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[0092] I n one aspect, the invention relates to conpounds having a structure
represented by fornmula (I): WO 2011/ 057208PCT/ US2010/ 055861 wherein: W
X, Y and wWoana/ismdependently CH, N or CR7; X1 is sel ect edTfuseom/0§866502, CO,
CH2, CR4R5; X2 is selected from NH, NR7, O; Rl is selected from

het eroaryl optionally substituted with one or nore R8, aryl optionally
substituted mﬁth one or nore R8; C3_10 cycloal kyl, C3_8 nenbered ring
contalnlqﬁ or N, .optionally substituted with one or. nore R8; R2 is

sel ect/®P}r om ﬁ hlfﬁ%f?ﬁ&@ s alggrased far’ ghey gegyps describgd fgtetno alhay s, whide p &rm
I
SFI\’E; ectad ésr,‘[e eh%g'y ?%fgggg?b%ta ngsubgﬁmﬁ A ¥libst Onycfgyc?&'a?llr?gﬂolfé‘[ €S, o

nay ony |ocar y cyclize to forma

3-8 neubhginecd ﬁlbf&:ﬂesfl@m il ddidtign (e Pecibedly i&bxﬁiﬁearhyrems?cbﬁdxaﬂnplen@bmlmﬂ@f R2 and
R3; optlonally substituted with one or nore R2; and/or R3, and

W may stbyjiéttedeycgadipil gen borofesradh te a;s, & nﬁéhf?@%’&l’dpﬁlﬂi@l c SHpdarh pgulstitubed S or N
ﬁ; r 2”@{%9? 'ohed B DM R 180 0 Wol20RL MkSHPSS bAERG: WoldtuRae of
alkenyl can be, e.g., an “alkenylalcohol,” and the like. Again, the practice of using a general term,
such as “cycloalkyl,” and a specific term, such as “alkylcycloalkyl,” is not meant to imply that the

general 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*),—
OA’, where “a” is an integer of from 1 to 200 and A', A>, and A’ are alkyl and/or cycloalkyl

groups.

[0057] The term “alkenyl” as used herein is a hydrocarbon group of from 2 to 24 carbon

atoms with a structural formula containing at least one carbon-carbon double bond. Asymmetric
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R4 is selected from H, halogen, C1_6 al kyl, C3-10 cycl oal kyl, aryl
optionally substituted with one or nore R8; heteroaryl optionally
substi t utwo 2ei1tds7mee or nore R3; or may cyclize w th R5PCo/USerniossseB_8
menbered ring containing C, 0, S or N, optionally substituted with one or
nore R8; R5 is selected from H, halogen, C1_6 al kyl, C3-10

cycl oal kyl, aryl optionally substituted with one or nore R8; heteroaryl

optional ly substituted wth,one or re R8; may cyclize with R4 to forma
03 g MEHEETSAUGH #d AcOnCaCHAHY ) ere Iptendschip IREludiiqt el g4 EemerrBms 6 h one

or non : . l4 | : : : [ ainin
S S e U S R s L R
sel ecterplidithoimickied baltlagsnd sGnb6l @Ry The Aledyd geypl caa bk whibstiangd wahbhooal |y
substituted with one or nore R8; heteroaryl optionally substituted with one
or noAROTRErouRs nehiding, byt nas ligited e ptigngliyrsubgiteted 2k girdoallpl dkaxgntlkenylng C,
0, S i I ' i o : : S i

sel cctsdOKERL SR K IUAShid UhE ol g TR o Bononsfepeid Ffpyersr
het er eanyd, hyFoRNRIBDne GNidR! nibb3silyl, W f2Q%d/ 815Kd0FPAddckib2Pi¢a55861 R8
Is selected from H, OH NRLR2, halogen, Cl1_6 al kyl, C3-10 cycloal kyl, CN,

CO\'Rl(T?’OSOSrTOZ NRLRie (&6 <Behikdbyl &hjed %ffeﬁ E’Q%Bfl%ﬁﬁﬁ‘iﬂc%%%ﬂoﬁ-t%ﬁ%&g%m e salt

t here a pharmaceutically "accept abl e dlerl vative thereof. ] Al so
di scl esaposdefaohpaunds cafbofi atoms| aad (cbhtaimvpeatdéast GR, casa/@rbdr3oabld bolsg,cl i ze

to forma, 3-8 nenbered ring containing C,. 0, S or, N at any position
i ncl udien§ & B ,OfSéS?lP%lg%{M?ﬁr%ﬁg’@ﬁ{dﬁtl@HaW 1o hawécaléq, cHePrropaYLl 0094] Al so

!S5 SOURRUSS LR .8k o 5. 3
posi t ithliken CThedemg  t2erany@idaken@Pid Otyat by cyrlbadicnyiuireah a ddfinedebode, andrie R8.
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.

[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
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[ 0095] Al so di scl osed are conpounds of formula (1), wherein R2, R3 and W
cyclize to form C3_7 cycloal kyl, aryl, oxazine thiazine, dioxothiazine,
pyrazi ne,wormhtaseioe. [ 0096] Al so di scl osed are conpounds pafi/uSesmivbsser( | ) ,
wherein R2, R3 and Wcyclize to formim dazole. [0097] Al so di sclosed are
conpounds of formula (1), wherein R2, R3 and Wcyclize to forma conpound
of the following formula (I'l): XXi ---....,,,--- /\ 1 N\ ZY- /| R8RY

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.

[0063] The terms “amine” or “amino” as used herein are represented by a formula
NA'A’A’, where A', A%, and A’ can be, independently, hydrogen or optionally substituted alkyl,
cycloalkyl, alkenyl, cycloalkenyl, alkynyl, cycloalkynyl, aryl, or heteroaryl group as described

herein.

[0064] The term “carboxylic acid” as used herein is represented by a formula —C(O)OH.
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wherein: X, Y and Z are independently CH N or CR7; X1 is selected from S,
S2, CO CH2, CR4ARS; Rl is selected from heteroaryl optionally
substi t utwo 2ei1tds7mae or nore R3, aryl optionally substi tatraseibssene or
nore R8, C3_10 cycloal kyl, C3_8 nmenbered ring containing C, 0, S or N,
optionally substituted with one or nore RS; R4 is selected from H,
hal ogen, C _6 al kyl, C3-10 cycl oal kyl, aryl optionally substituted with one

or nore RS, heteroaryl %tlonallﬁgsubstltuted with one or _nore R8, or may
cycni@%ﬁlth voheday Gstesonerd besnioraseesd Re a feml mACEY2A8 ofember ed

%, QEHBAT DR C o & B oon O LGhI SURSHULHE AL MR QBBaREnTET e R
opt i onddyhyl, sydisilkiyhyl, e, thbtetﬁﬁ@yl@&oﬂiiﬂs&iemlbehﬁélefmaf hel te@rpt‘ﬂdlmtek Yas used
substituted with one or nore g{Fﬁ)/éCllze with R4 to form nmenber ed

ring derEISATMgCESdby3 f@murlsmﬁﬁ 8115 @&B@t)d—t@(fed(mﬂ)% %@(%15 R8 or
may %jd Fezﬁl &Rz {%%Iéeonfd81§e{ﬂd9ntf33a1¥8§9§o%ﬁd ﬁﬂsﬂ%té:doarfl{&é}cfsag%(gfg%te

option stii from H5

hal ogeRelo émm@zl all, cfeboalingy ahyoadrkiteroaay!yrouddseritad Ihgresn gt tat & @Cingth one

or nore R8; heteroaryl optionally substituted with one or nmore R8; or may
cycl i Zeoml {0568 Relyasicr; & acdr tapmbead toidaspribe Btesoun thet ICBOBlUS Dy tkis

opt i onal ubstituted w se ected f

ol ogéﬁactlé%%twsﬁwfomegunfdlaw& iy Bl % Bbivgic i oty b P S R EPRFLHH
CONR1 B2 Ra S¥wBhy&foRil groups. is selected from H5 OH, NRLR25 hal ogen, Cl_6
al kyl, C3-10 cycl oali CN CONR1R2, SO2NR1R25 0C1_6 al kyI CF3; or a

Gor 1 vatied ¢ ﬁ'el?“?%?ﬁo%‘%ﬁ? Bl AT 890y B TRAAHNRL  FERER I
wher eiAt b b&Gndepandenty, 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'0-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
1,3,4-oxadiazole,thiadiazole, including, 1,2,3-thiadiazole, 1,2,5-thiadiazole, and 1,3,4-thiadiazole,
triazole, including, 1,2,3-triazole, 1,3,4-triazole, tetrazole, including 1,2,3,4-tetrazole and 1,2,4,5-
tetrazole, pyridine, pyridazine, pyrimidine, pyrazine, triazine, including 1,2,4-triazine and 1,3,5-
triazine, tetrazine, including 1,2,4,5-tetrazine, pyrrolidine, piperidine, piperazine, morpholine,

azetidine, tetrahydropyran, tetrahydrofuran, dioxane, and the like.

[0069] The term “hydroxyl” as used herein is represented by a formula —OH.

_ 28—



[ 0099] Al so di scl osed are conpounds of formula (11), wherein R is
optionally substituted pyridine, pyrimdine, furan, thiozole. [00100] Al so
di scl osedwanetiwsmmeunds of formula (I11), wherein R is eptriuse@oloyssel
substituted 2-pyridine. [0100] Al so disclosed are compounds of fornula (11),
wherein Xi is SO2 or S. [0101] Al so di sclosed are conpounds of formula (I1),
wherein R4 is opti onal I y substituted benzyl. [0102] Al so disclosed are

corrpounds of fornmula (lL1), wherein R4 s benZé optional |y substituted with
at | ed%7Wne haITé‘@é?fm Aaeé%le AS Bicd distrimisacrreieptsd s formyla Pnfi( @A) whcrewher ei n

R4

and; gragg %0?6%1} ?ﬁgﬁ&aé Qﬂde}{ﬂf (L)équg%it %&lﬁ%g | SC‘PS@%%%&@%CI@(‘}%OM gh Efcq?a{)u%e#% :am(al 1),
wher eiatkylyl, tyxldatityagk aryl,[d? hetttdAk-| @rélipss| deseibedhercmonpounds of fornula (1),
wherein X5 Wb Z5 Y are C. [0105] Al so di scl osed are conpounds of formula

(1), woergin Xi 13 (R d@ldeBas used herein is represented by a formula —NG.

[0072] The term “nitro” as used herein is represented by a formula —NO,.
[0073] The term “nitrile” as used herein is represented by a formula —CN.
[0074] The term “silyl” as used herein is represented by a formula —SiA'A’A’, where A',

A’?, and A’ can be, independently, hydrogen or an optionally substituted alkyl, cycloalkyl, alkoxy,
alkenyl, cycloalkenyl, alkynyl, cycloalkynyl, aryl, or heteroaryl group as described herein.

[0075] The term “sulfo-oxo” as used herein is represented by a formulas —S(O)A', —
S(0),A!, —OS(0),A", or —0OS(0),0A', where A' can be hydrogen or an optionally substituted
alkyl, cycloalkyl, alkenyl, cycloalkenyl, alkynyl, cycloalkynyl, aryl, or heteroaryl group as
described herein. Throughout this specification “S(0O)” is a short hand notation for S=O. The
term “sulfonyl” is used herein to refer to the sulfo-oxo group represented by a formula —
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
substituted alkyl, cycloalkyl, alkenyl, cycloalkenyl, alkynyl, cycloalkynyl, aryl, or heteroaryl group

as described herein.
[0076] The term “thiol” as used herein is represented by a formula —SH.

[0077] The term “organic residue” defines a carbon containing residue, i.¢., a residue
comprising at least one carbon atom, and includes but is not limited to the carbon-containing
groups, residues, or radicals defined hereinabove. Organic residues can contain various
heteroatoms, or be bonded to another molecule through a heteroatom, including oxygen,

nitrogen, sulfur, phosphorus, or the like. Examples of organic residues include but are not limited
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WO 2011/ 057208PCT/ US2010/ 055861 Al so di scl osed are conpounds of formula
('), wherein X2 is NH. Al so disclosed are conpounds of fornula (I), wherein
R4 i s optwonallos7mabstituted Al so disclosed are conmpounasTafS2éionsissa (1),
wherein R4 is hal ogen-substituted Al so disclosed are conmpounds of formula
(1), wherein R2 and R3 together form Al so di scl osed are conpounds of
formula (1), wherein Ri is optionally substituted Al so disclosed are
conmpounds of formuyl ), wherein Ri opt|onall- substituted Also

di scl @ﬂ@ﬁ%&l@%ﬁ%@ﬁﬂiﬁs alkpxy errmﬁtguteﬁ)ai%em@%o -5 St’é‘ﬁ?‘}i gm0y ymide

substi d er£ IS

opt oty s o, D R ARRL R o PATRSBHFISOL 1 B EHbth ke, IREIEERM 25015

wher e Iafbrﬁﬁ lits 1D@hbgantsu$tto Bwhﬂxd)nauttdﬁs) 1 talckyttbonsisdag, iok Utted daytoinditdies.
[0115]Also di scl osed are_conpounds of formula (1), wherein R is optionally
subst il atfeidhey apeet. an REgan[UELBIAFAromsIse ddedd aarévoe BiopuA R | dicarteniames. (| )

Wher el rko%& cér oﬁ até‘m ars Saé%bo% attéﬁs to arlﬁ%bﬁq%,zﬁ 2tt8glecla In J o CO Xi i ,S

471°S |on y substit benzy so disclosed are the

f Ol | 0%6'7% Corrpo A Very close synonym of the term “residue” is the term “radical,” which as used in

the specification and concluding claims, refers to a fragment, group, or substructure of a molecule
described herein, regardless of how the molecule is prepared. For example, a 2,4-

thiazolidinedione radical in a particular compound has the structure

0
~X

O

regardless of whether thiazolidinedione is used to prepare the compound. In some aspects the
radical (for example an alkyl) can be further modified (i.e., substituted alkyl) by having bonded
thereto one or more “substituent radicals.” The number of atoms in a given radical is not critical

to the present invention unless it is indicated to the contrary elsewhere herein.

[0079] “Organic radicals,” as the term is defined and used herein, contain one or more
carbon atoms. An organic radical can have, for example, 1-26 carbon atoms, 1-18 carbon atoms,
1-12 carbon atoms, 1-8 carbon atoms, 1-6 carbon atoms, or 1-4 carbon atoms. In a further
aspect, an organic radical can have 2-26 carbon atoms, 2-18 carbon atoms, 2-12 carbon atoms, 2-
8 carbon atoms, 2-6 carbon atoms, or 2-4 carbon atoms. Organic radicals often have hydrogen
bound to at least some of the carbon atoms of the organic radical. One example, of an organic
radical that comprises no inorganic atoms is a 5, 6, 7, 8-tetrahydro-2-naphthyl radical. In some
aspects, an organic radical can contain 1-10 inorganic heteroatoms bound thereto or therein,
including halogens, oxygen, sulfur, nitrogen, phosphorus, and the like. Examples of organic
radicals include but are not limited to an alkyl, substituted alkyl, cycloalkyl, substituted cycloalkyl,
mono-substituted amino, di-substituted amino, acyloxy, cyano, carboxy, carboalkoxy,
alkylcarboxamide, substituted alkylcarboxamide, dialkylcarboxamide, substituted
dialkylcarboxamide, alkylsulfonyl, alkylsulfinyl, thioalkyl, thiohaloalkyl, alkoxy, substituted



or a pharmaceutically acceptable salt thereof or a pharmaceutically
accept abl e derivative thereof. [0115] The conpounds di scl osed herein can
i ncl ude aWwb 28aldas7dosr ms, for exanple, salts of both basi ecgrusape/sisat er
alia, amnes, as well as salts of acidic groups, inter alia, carboxylic
acids. The followng are non-limting exanples of anions that can form
salts with protonated basic groups: chloride, brom de, iodide, sulfate,

o AT e AL PGS P o
tartr %%%ro&l@@faﬁfcﬁl’s, \%h%%iﬁttﬁe te?rggatre r?l@{'l]{lésdkeg?ew-ﬁgt% Pil OW B9 RL8inGRs | T m ting

exanpl es of cations can rmsa acl di ¢ groups: ammonium sodi um
l'i t hi eRamples adeizhniy raadats thinindtadyiesdroammb irhide lkoxy $adiels, afftudréracthbise .

[ 0116] The anal ogs 8,corrpo_unds? of the present disclosure are arranged into
sever ardigay, @gotyeadicels shmiedylapreo radicaisiaad g liks- appl yi ng a rati onal
synthetic strategy for the preparation of anal ogs which are not expressly
exanpl[@eBer ei n.“InPinganar radicgle/fenthe tatno iscdefie gbandssed besim oonthimploycaiboor eased

or decrease fficacy for a of the conpositions of tter descrj bed
or o1 O BB SpPE A OLE0 D0 PSS A CEDop Fiiesb corRBrErorieds

[ 0117]cbﬁlbﬁﬁﬁ%r?sscﬁ%?&nils &ngtédriYcﬁHh%&}Bg&? hﬁ%o%én,t&ggégﬁﬁfﬁ%% b§RbrsORRR] tions

conprising the disclosed conpounds. That 1s, armaceut i cal conposition
can beaclpniom, dethadogges swihrag flaotiie chipent, ibcarhing, akdfiediné, wehidnounrte poéseatt | east
one di.sc¢l.gsed conpound or at | east one product of a disclosed nmethod and a
phar nalacﬁﬂ&l mr@%@éégg%hzﬂrén s %ffn.caﬁﬁo&ti@f cAmbiEations, nprgads ga,dw@f%gave

di scl r ' it ' i unds

(i nel qatn B SEiHhRnCTROS dredpFouft MBS ab B 1Sl 266 SoRIRPVC

i ngr edogtlicr. &xpinplesat@otdaarrhdicAs pepidaiuve nodinitelrto, anido, lopkdxgnhilbyensot her

t herapeutic | nglr edients or adjuvants. The instant conpositions include

t hose MR- tthip]. sulfase. phpsphatey @k e copmpmbaknovghiorgapisdpdicals. Thvepiganisg

SUDCULAEAT, nbiThl STUREY AL MLIRL UGN AITOLRLERL G o lhAUgh ¢ he

nost sul e route In any given case w I Cul a ost,
and nahdiile, atating exer métils Ofrarishidneengs tihahsidometali] ehactible agdtaly)galtidapedi ent

i s being adm nistered. The pharmaceutical conpositions can be conveniently
pr esent 4l i9A$ candwamyEch 8eTHE andPir@pequiienlbyyaceenyabbs cation fereaniIdsIn@Eganick nown
nt h%a(ﬁcr:a{ls sOJch%Q g‘%l%&ﬁ&'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.

[0081] The term “pharmaceutically acceptable” describes a material that is not biologically
or otherwise undesirable, i.e., without causing an unacceptable level of undesirable biological

effects or interacting in a deleterious manner.

[0082] As used herein, the term “derivative” refers to a compound having a structure
derived from the structure of a parent compound (e.g., a compounds disclosed herein) and whose
structure is sufficiently similar to those disclosed herein and based upon that similarity, would be
expected by one skilled in the art to exhibit the same or similar activities and utilities as the
claimed compounds, or to induce, as a precursor, the same or similar activities and utilities as the
claimed compounds. Exemplary derivatives include salts, esters, amides, salts of esters or amides,

and N-oxides of a parent compound.
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[0119] As used herein, the term "pharmaceutically acceptable salts"” refers
to salts prepared from pharmaceutically acceptabl e non-toxic bases or

aci ds. Wwo 2hesemapound of the present invention is aciPdiras20m®s55861
correspondi ng salt can be conveniently prepared from pharmaceutically
accept abl e non-toxi c bases, including inorganic bases and organi c bases.
Salts derived from such inorganic bases include al um num anmoni um

cal ci u copperél&]él c and - ousg ferric, ferrous, lithium mnagnesium
mangar® -ic tergy y drqdpphls dpsighe” domegihto ﬁqfﬁéoarfanqﬂﬁ@ahgr%@ cnphlg of

Parti ed_a i m and
sod U%ﬂéﬁé%ﬁ‘lg R R e e e

non-t @ml@debastﬁsml Imgitatide, sl dﬁhmﬂrhhl‘i@dsw;r asBaaddarboxyldstidserdsidatyofam nes,

as as cyclic am nes and substituted am nes such as naturally occurring
and sﬁmllh}élénlﬂélah@e@b@ﬁlﬁu%wé@ﬂ%}ﬁme@thytilﬂ@@s [9Re M rERus 9thce ATatSeting EEPabI e

or gamk%owg i Eh%xd rsexzujli@fg Mﬂ'of:ectlée%%%lgg ﬁinOIb %n{ccgygﬁl%sm ru;[l WeGrlegtqe %xChange
resins such a I'ni ne , chol i

N, N - di. M%&ﬁmyﬂﬁ%@c%ﬁb@qgw) et hyl am ne, 2 di et hyl ami noet hanol
2-di methyl am no ethanol, ethanol am ne, ethyl enedi am ne, N-ethyl nor phol i ne,

N-eth eridi 2| 1

i soprgg 4§m ne, ﬁﬁl%%quﬁﬂ@% l‘)l/ %3%888%%’ Eﬁé% $%§5§%%%§2 1;111} glg ﬁrc?%m ne,
nor photithdeawipg peiigzthaesan pe déespladedas, a paily spucies, talaag nath iptho bandirg elpctm'nses

t heobrom ne, triethylamne, trinethylamne, trjipraopylamne, tr m ne

and t &amples of pujtg: Ew%&w&%&rauwépé}lﬁiﬁ Sulfgate gytgssy laﬁl&ﬁwac'@mn%hmrtﬁ e B aDb] e

non- t(?ﬁ(éé?la CidSiate %%ﬂgt%saﬂ r}%][ﬁ@sn' c acids, organic acids, and salts

pr epare erefrom for exanple, acetic, benzenesulfonl c, benzoic,

canph fonic,.citri sul.fonic, fumaric n|c

oo oD " g ASERSRTRIG P G PRE oo Ridei bR Ay 1 ¢
met ha%%'nﬁl%“%&e nM'&s/tra{Hst(Elzg qso%"é?@'a@; weﬂ%bﬁ{eh%}ifgnma@i&i%ﬁg&%é& UsM&ei ni ¢,
sul furic, tartaric, p-toluenesulfonic acid and the |ike. Preferred are

citri cstatd'dytdrtbd:)c@mW, tieyidv odioh andledes aH Isedhcposphleswinmars, @s wslllap orixtores afshich
tartaric acids. [0121]In practice, the conpounds of the invention, or
phar me®&t Y cal |y acceptable salts thereof, of this invention can be
conbined as the active ingredient in inti rrate adm xture with a

phar md@@8¢i cal &aﬂess&at@ct@éhwmram adomvdnivith ﬁh¢m1|@ﬁlahoﬁdse:@@mcmﬂy #owpdundi ng

technl ues., The carnrier ake a W varj forms depending on the
For m ofep ikt S FaRE L BBl B oo ey Qb Bhtidl 5oReR 4 B e aRes o
(i ncl udl agsicRiohRY,eNeWShixtuFObSisoh e, ﬁbﬁﬁm%éﬁﬁ&&l scﬂ&mix&ar@nsoﬁ{poﬁm
present invention can be present ed as discrete units suitable for oral
admi nidssarided bercguagh castamacp@@lr ewre spohedtsc o¢nt@rabn<étthusea@hntwélmtgaverm&¢go a

det d 1 1 th 1t
P e S e sl 2 ChleS b e B oo s e B B Rl o o

in an aﬁ%u@fpp&sﬂbleoﬁuas%re&ﬁer@ a8 am%ﬁ»li@cehhahlﬁﬁure@&h@ﬂswsdanﬁﬂrm&@fes&%d sion
or as a water-in-oil liquid emnulsion. dition to the comon dosage

f or ns csmttiomers, ald pussibl¢ peoncatnpoomdss, afd phaematqwmly@nqepmbw satts thereof.

phar eutic accept abl e _sal.t t hereof, can al so be ered by
Pont r OiRbiey iseied aram & i Foolitd %P@?l?ca@ifﬁowgm%ﬁ@a@w SoME P be
prepar I

e e R e IR Kcl RN or P RPN, ¢ e
carri er cpinatrizettosprotadues knnenago those ekitketiesbaary, thagroddetenf suchiprogdnesal , t he
conposi tjons .are prepared by uniformy and intinmately adm xing the actlve

i ngre(?i‘“éh? aIXHIY PINRTEPIMRF P ers or finely divided solid carriers or both.
The product can then be conveniently shaped into the desired presentation.
[ 0122][G087, t he Ipkemerasnedtsi a:ﬁtucwﬁpg@p@mmlmdowanfohrr@rww@dfob'@ ogawlai ncl ude a
pharmaceutically acceptable carrier and a conpound or a pharnaceutically
acceptabl e salt of the conpounds ofgthe invention. The conpounds of the

i nvention, or pharnaceutically accele" salts thereof, can also be

i ncluded in pharmaceutical conpositio#s in conbination with one or
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WO 2011/ 057208PCT/ US2010/ 055861 nore ot her therapeutically active
conpounds. The pharnmaceutical carrier enployed can be, for exanple, a
solid, |iwoi2di1/8r209as. Exanpl es of solid carriers incluseTiimetonssset erra

al ba, sucrose, talc, gelatin, agar, pectin, acacia, mgnesium stearate, and
stearic acid. Exanples of liquid carriers are sugar syrup, peanut oil,
olive oil, and water. Exanples of gaseous carriers include carbon dioxide
and nitraogen. [0123]1n preparing the conpositions for oral dosage form any
conveﬁﬂéﬁ%“ﬁﬁgﬁﬁQEiL%b%%Pwﬁgﬁﬁg)%éﬁmﬁ%*enployed. For exanple, water,
glycols, oils, alcohols, flavoring agents, preservatives, coloring agents
and the like can be used to formoral Rf9qui d preparations such as
suspensions, elixirs and sol utionssswhil m®arriers such as starches,

sugars, mcrocrystalline cellul ose, ents, granul ating agents,

| ubricants, binders, disintegratihg ageNtsi and the |ike can be used to
formoral solid preparations such as pewders, capsules and tablets. Because
of their ease of adm nistration, tablets and capsules are the preferred
oral dosage units ereby solid pharmaceutical carriers. are enpl oyed.

Opt i oHIeFSn 7 iiyPEply HiRcRer- %g?}tl%gR dy U8 eéﬁﬂ%‘f [CRETV RSl V%Fn%ﬁBWé’ﬁnE ous

{ echnisgies, AL RAD R vall el poonal bnGinblenGHIRANRIAR 9 isilaf: hgiephron can
be prepare conpr éssi on or nolding, optionally wth one or nore

acces sobsfiticngeadicaintpendendgjdufiamit For CompyleSSmobnt alstzics REA s Habbgpn.epar ed by
conpresgi.ng, in a suitable machine, the active ingredient in a free-flow ng
f or m RucHs B nseseraty srlogenaimdhatdnstange.i bikgpisg. whsteriZigpp R 1 dafinedes fourupri cant |
inert di , i ' i - I b trab 4 can be
e B B R o A e R B P e R i B compound
moi st angeks\Whditht@htol tA€ Edntiaig WhedsuBbtituens arc[rol BmjtEth & Hiaramatitordalor
conpositions of the present invention can conprise a conpound of the

i nvent@peqeRnt.phar maceuti cal |y acceptable salts thereof) as an active

i ngredi ent, a pharnaceutically acceptable carrier, and optionally one or
nore 40088 i onal Thedolipeng rtbragemins aoy usad hereantBMFTHiendthyd f@antanodarpd®iAc: ons

i ncl ud onpositions suitaple f or al ectal, topical, a arenteral
(i ncl &ﬁ}ﬁ@ceéﬁ}s-c[uf h@&aﬁy&rpﬁ!ﬁ%rﬁ@% %I?I%b‘ilisﬂﬁr%%%%)m%ﬁ@ﬁf‘slﬂ ation,
altho i .6 theral j: ok | he
partigg’g%p %%??ﬁgﬁg Eg?t?gmﬁﬁgqggﬁg??¥§ﬂg¥ﬁ?H@ %%ﬁﬁ@%#g%??@%?MB 9%h t he
act i vODMAQr eidiceintsulfoxidel DI ABM-DimtthylacinophedipbiaRfaBeohite@peratanpdsi ti ons

can be convenientlé presented in unit doiﬁge forn1andNPr%Pared bY any of
t he melfsysMisMingisewRGMy: Righlogeretganes MeGic4pectompgyle. MeOH: methanol.
2011/Qﬁ%ﬁg@fﬁg@g@%O&@ﬁ@ﬁ%qg%u&/&26]Pharnaceutical conpositions of the

5 . isow ,

present 1nventron suita or parenteral adm nistration can be prepared as
sol uti or suspensigns of the active conpounds in water...A suitable

cur  adl0R Can BRSO i stRoBs o SORERE Qe 5y el ul ose.

Di spergjcafisn £A0cIBhShe Q&nﬁés‘%ﬂﬁﬁ{s ebrhdalvat ¥R Rbed withfiHihe nR@0ES i¥losRen BN cOl S,
and m xtures thereof in oils. Further, a preservative can be included to

pr eventheschanddehaerinmeeriad arg dmatosedlicremcamlat gamdemy®od el 2hFPhembmeteansi cal

conpositions of the present invention. suitable for inj.ectahle use
P subsets, interactions, geoups, etc. of these materials are disclosed t[lat Wrﬂliee speanlc reL%erence of

cach various individual and collective combinations and permutation of these compounds can not
be explicitly disclosed, each is specifically contemplated and described herein. For example, if a
particular compound is disclosed and discussed and a number of modifications that can be made
to a number of molecules including the compounds are discussed, specifically contemplated is
cach and every combination and permutation of the compound and the modifications that are
possible unless specifically indicated to the contrary. Thus, if a class of molecules A, B, and C are

disclosed as well as a class of molecules D, E, and F and an example of a combination molecule,



i nclude sterile aqueous solutions or dispersions. Furthernore, the
conpositions can be in the formof sterile powders for the extenporaneous
prepar at iwo 20f1/samB sterile injectable solutions or di sperdisens/osisal al |
cases, the final injectable formnust be sterile and nust be effectively
fluid for easy syringability. The pharnmaceutical conpositions nust be
stabl e under the conditions of manufacture and storage; thus, preferably

shoul d be preserved againﬁEst the contam nating actijan_ of croorgani sns such
(S

as bact&ris disgloerds thegicvenrih gachds potdpdividhalleregited faghisindyidysl e coBertivgldi um
cont ai_nj r water . et Rangl D = (enge. ) propyl ene
gl ycolcgg%gmfaﬁégu?%ﬁggj‘%/o&bﬁwtgﬁgé%EV%(?IB’?% D\’/%‘t%kﬁ’g&%i SEQ%%S?E%%% abl e

m Xt urcessidfidred éiodlosed0 128wRbw aipadigétiof @bmbmapes of theyeds alko Uikelopgde SEk, for
invention can be in a formsuitable for topical use such as, for exanple,
an aercsgsple, e sulirgrogp of dekt B-H. 8pd 6nE woykt bagpnpidergd disclosert nThinsensspt gar gl es,
and t fgokL5e an BUILASE il (1 SAMRORLILLRDSE AB: BGid oA LRT MR RRE ol B USe
in transdermal “devi ces ese tornulafions can be pr parec?, utiftrzing a
conpound usihg tHeconiposifibhOst, the nveiamMeaaRbtit thld ate acanay apheditadd stepgueof
via conventional processing nethods. As an exanple, a creamor olntnment is
pr eparced bpyerigrrice dt in yadaphed thet eaghef these adthtionat geps qap detrdprmgd withpaut 5

wt%to about 10 Wt % of the co un, t o..proodygce.a cr.eam or oi nt nent havi ng
A des PEURRER of bkl oGRS e bR L S8R bRENs “or thi o 1 nvent | on
can be in a formsuitable for rectal admnistration wherein the carrier is
a sol i80901¢ s Ptisradepioad thal the goanesiiont disqlgicrdietsit havgseraa dyrgent or i es.
Sui t akd; Al i . : onl ed in
he. at R S S P e R SO R T B s ARERRIE e e
conposs tmdenstvdd that theresod 4 emedy of stihiredthawdani perfoan tHelalmevietttioy tiediald | ng and
shapi ng]éi n moul ds. [0130]In addition to the afgorenentioned carrier

i ngr edflateel do thertbsclnsad raeddvres.cafl thad these sirycones wakpicalbracryg dhecameipdltude,

as appropriate, one or nore additional carrier WO

2011/ 057208PCT/ US2010/ 055861 i ngredi ents such as diluents, buffers,
flavoring agents, binders, surface-active agents, thickeners, |ubricants,

pr eseBiatomMmesuxmscl udi ng anti-oxi dants) and the |ike. Furthernore, other

adj uvants can be included to render the fornulation isotonic with the bl ood
of thgoggiyended 1 gaé R the GNERASH tdIABS 10CRRIpBLAINBr FheRIRAUBAyfccddidle

i nvention, and/or pharnmaceutically acceptable salts thereof, ¢an al so be

pr epardedvitivepthacbef, voeful aspatehtroors efinGauRA dasivity. Ih@esdhlAitpotentmpleed tatount

of an R.a ist to be administered in conhination with an effective
armoun gt S aa Bt S ceh o BRRo LY B pERRITEE o 4t SPGB | | gr am
per Kigogy %}@a%gaﬁye W Y tiBﬁJlly%Mttéd‘EﬁﬁﬁhgﬁWenﬁ&L mgghdelfg@om{a{ég/ day and

is expected to ess than the"anount that Is required to provide the sane
ef f ectdisstosed esnpaundtcen bd pwividedty thedie¢ldedtmatkodsniustlsofinderdostthatstbel
conpound S?Pfiaef errea%armunts of a co-adm nistered UR agoni st are able to

be detdc ePrERPugfcaade qydoyed 1 Hie dizcloseqd pelwply AT WHRE ¢ r eat ment condi ti ons

whi ch re%ui re potentiation of metabotropic glutanate

[0092] In one aspect, the invention relates to compounds having a structure represented
by formula (I):
P X X Rg
Ry W
R, |
~. .72 Ry Rj
X2 Y .
Rl R7
@

34—



receptor activity an appropriate dosage |level will generally be about 0.01
to 500 ng per kg patient body wei ght per day and can be adm nistered in

si ngl e orwoubtigpimsdoses. Preferably, the dosage |evel witlusb@oabssat 0.1 to
about 250 ny/ kg per day; nore preferably 0.5 to 100 ng/ kg per day. A
sui t abl e dosage | evel can be about 0.01 to 250 ny/ kg per day, about 0.05 to
100 ny/ kg per day, or about 0.1 to 50 ng/kg per day. Wthin this range the
dosage can he Q.05 to. 0.5, 0.5t0 5.0 or 5.0 to 50 ng/ kg per day. For oral
adni ni st r atVsFEMt WeXe rapd %mé?f}fp%‘{?nﬁﬁ‘ e N §Rprovi ded in the from of
tablets containing 1.0 to 1000 mligranms of the active ingredient,

parti cul ar X ig sdectgl fom1 &, SO, CQOCHR2H RMBGE, 75, 100, 150, 200, 250, 300,
400, 500, 600, 750, 800, 900 and 1000 milligrans of the active ingredient
for the syriptiosdtdtal eipnuNHEYR,, 6f, t he dosage of the patient to be treated.
The conpound can be adm nistered on a reginen of 1 to 4 tinmes per day,

pref er abl y RaNg&:1&kcd bk ehdd@bardByptiohhllys suheiufd WibiEdt H@8 RRCargrpiohad; t 0
provide the optinmal therapeutic response. [0133]It is understood, however,
t hat tshiestisyped Withond os moreke|Csfioeychalkyp &t ineambsredyaig eontaining C, BepenidN.upon a
vari et t.of lfacﬁﬁr S. Sutglh factors_include the age, body weight, general
heal t FPUQRALY SERIEgfPd #ithone REMOLG Reint . arher factors include the time and
route of adm.nistratjion, rate of excretjon, drug conpination, and the type
and sever i tRy ipfeleaird thipt Hchplogengt e bs e 2iiiEr gdivRig2iier apy. WO

2011/ 057208PCT/ US2010/ 055861 [ 0134] The di scl osed pharnaceuti cal

conposi t i oks igsalcctad frgrar Helmiggens€F o Che rlkyh €n- apwyalorldsl, GN;act i ve conpounds,
which are usually applied in the treatnent of the above nentioned

pat hol ogi c&,, Rondy tagetier frpMicabbiyl; thioumtlenydf @adayt hyatizd fodforhh a G-Omethbered
conpositions, can _be prepared fromthe disclosed conpounds. It is also

under $M8SENRHMRE £h- §P§ | % dBY PeiAnd ¢ g s K- eag Rpeonsigpt byagstithted mathdingc| osed
met ho%§tn%fre R%-i ng. [0136] Further disclosed herein are pharnaceuti cal

conposi tions conprising one or nore of the disclosed nd uR4 potentiators

d h i cal | t ab I 0137] A ingly, th
Dhar macout Teatitigou RRE RO SEHELlior Ao B Sff cREGH FHIEC« Far
tCﬁgt glrgebsﬁ tﬁt ?ﬁvﬁ{t?ggﬂ@ﬁnéﬁﬁ hver ], RBHEHIISRSstind B Rsifiohé 8PmbR R; compound of

Ry is selected from: H, halogen, C,¢alkyl, Cs_;y cycloalkyl, aryl optionally substituted
with one or more Rg, heteroaryl optionally substituted with one or more Rg, or may cyclize with
Rs to form a Cs;.s membered ring containing C, O, S or N, optionally substituted with one or more

Rs;

Rs is selected from: H, halogen, C,¢ alkyl, Cs.1o cycloalkyl, aryl optionally substituted with
one or more Rg, heteroaryl optionally substituted with one or more Rg, may cyclize with R4 to
form a Cs.g membered ring containing C, O, S or N, optionally substituted with one or more Rg, or
may cyclize with R to form a C; s membered ring containing C, O, S or N, optionally substituted

with one or more Rg;

R is selected from: H, halogen, C,.¢ alkyl, Cs.,9 cycloalkyl, aryl optionally substituted with
one or more Rg, heteroaryl optionally substituted with one or more Rg, or may cyclize with Rs to

form a Cs;.; member ring containing C, O, S or N, optionally substituted with one or more Rg;

R7 is selected from: H, halogen, C,.¢ alkyl, Cs.;9 cycloalkyl, OC,alkyl , aryl, heteroaryl,
CONRle, CNor CF3;



[ 0138] The above conbi nations include conbi nations of a disclosed conpound
not only with one other active conpound, but also with two or nore ot her
active conpaonds72oki kewi se, di scl osed conpounds nay be w®sedseo00638hi nati on
with other drugs that are used in the prevention, treatnment, control,
anelioration, or reduction of risk of the diseases or conditions for which
di scl osed conpounds are useful. Such other drugs may be adm nistered, by a
route and in . an amount connoné%Rused t herefor, conte oraneouslé or

sequent i al IR npalgrted T &l Gl ¥R dhehghosstehits alatkdnty eYrloalipdrCh: €ONFolind of
the prgsal Rl nt | S . ofela]cin: 1 0 r
drugs, a pﬁg?gggaﬁpggﬁ$§%g§%gglt|%ﬁﬂgghﬁgﬁﬁﬁﬂgggﬁ%ﬁpggﬂghaéﬁ%@é&?ﬁ&@’dition
t o t haceppiuddivafivd therepf esent i nvention is preferred. Accordingly, the
pharmaceutical conpositions of the present invention include those that

al so GeEY3Ri N ONe\ QY diBRERIUDEI MY 6 foRBHIE A ERhSein! K}, AL R OMdtW Gclize
conpound of the present invention. [0139] The weight ratio of the conpound
of t heo forese 8 menkared ong tantaihieg €& €piSdrax vl ang posigpe dichrtingRnatleRyvar i ed and
will de qu uggn.thi eLfective dose of each ingredient. Generally, an

ef f ectOPYenallysabgituted ppthgne or gorq e Thus, for exanple, when a conpound of
the present invention is conbined with another agent, the weight ratio of
the cdB@Mind of Alsediprlessdrre sompanioel foamelaéDovhereingbeRe. anilior RyepdMal | y
range fr,omabout 1000:1 to about 1:-1000 refe |y _about 200:.1 tp about
1500 B Rt A" sirer BBt it . B SoE R Rt R ARt act i ve
I ngr eq;eabtfond¥B; Sibbifu@e AZRIBEKTd W@ F0/ 055861 will generally also be wthin

the aforenentioned range, but in each case, an effective dose of each

act i veogrgr edi entj sloubdhe. nhQ&ﬁfahmagg?@h&emmga § LG cRmPound
of the present invention and other active agenhts nay be adm ni‘stered

separ dveh ¢; peyclaaligbrirylnetazon thihzing débixbihdazinet pyradderiimidakslat i on of one

el enent can be prior to, concurrent to, or subsequent to the adm nistration
of ot hegoqagent (Also Hi8didskhiAeC Ay of fohBuld D] ®ESreRATPRY BRI WCARiBEUSed

al one or in conbination with other agents which are known to be benefici al

i n t hdomuimiderold. ndi cati ons or other drugs that affect receptors or enzynes
that either increase the efficacy, safety, convenience, or reduce unwanted
side gb0%Egts or Alexdistlbyedate tdrepadingcdOdadulaghpehiads.R,TRe asdil] eclize€pound
and the other agent may be coadm nistered, either in concomtant therapy or
in a flosaedy cenppimdafitemiollpyingdprraulafd):aspect, the compound can be enpl oyed
in conbination with anti- Al zheinmer's agents, beta-secretase inhibitors,

gama- secretase inhibitors, HWg ct asgXijnhi pRgors, NSAIDS' s
(non-steroidal anti-inflammtoyy [ udi I buprofen, vitamn E, and
qgh‘ furthier aspgct, the\subject conpound may be
n with

anti-anyloid anti bodi e ,

enpl oyed i n conbinatio esﬁ\%x?noR>cs,Rgxiolytics,

anti psychotics, antianxiety ag S, §L pyrrolones, i m dazopyri di nes,

pyrazol opyri m di nes, mnor trapquilizefs,\ nelatonin agonists and

ant agoni sts, nel atonergic ageggs, benzodi%iepines, bar bi turates, 5HT-2

ant agoni sts, and the |ike, su as: 2ﬂ5nazolan1 al l obarbital, alonimd,

al prazol am am sul pride, amtriptyline; anobarbital, anoxapine,

ari pi prazol ] ] rotizol am bupropi on, busprione,
er E%,ﬁ%?ﬁg?aré)l%ﬂ%ﬁeﬁlggimyg@l’l IQ Co?tCIRZ

but abar bi tal,” buta cap arbocl oral, chloral betaine, chlora
hydrate, clom pram pe, clopaze cl ri done, clorazepate,

chl or di aze %?gﬁ?n?fﬁ?@tﬁ%gg?(gﬁﬂgﬁbr ine, clozapine, cyprazepam

desi pram ne, .dexcl anol, diazepam . dichl oral phenazone, dival proex,

di phenhydr &riiheclecihdaom nheterearyl entionpllasubshtutndwitibpne etmere dat @yl artieaslim

flunit £ 1 i x0h, Alu | ne, | ]

i L R N b B S S U S

i m pr ptioeallyl subditutsd witroag epaisre RQr et azepam naprotiline, necl oqual one,
nmel at oni n, nephobarbital, neprobanmate, nethaqual one, m daflur, m dazol am
nef azodone g, i sORAPESH: i | LRE)} i epam
par af dehyda LT CRRENEy: P LR DL AP LRy Yot o 2L BARID Surs e
phenelvaimee quimore Ray lixit¢rakryl grtaneiasbspucderitaaiae, mgre Rapdahay grobize wisthyl i ne,
quazepam WO 2011/ 057208PCT/ US2010/ 055861




qgueti api ne, reclazepam risperidone, rol etam de, secobarbital, sertraline,
suprocl one, tenmazepam thioridazine, thiothixene, tracazol ate,

t ranyl cypwormims;208r azodone, triazolam trepi pam tricetramuse)10sisel of os,
trifluoperazine, trinmetozine, trimpramne, uldazepam venl af axi ne,

zal epl on, ziprasidone, zol azepam Zol pidem and salts thereof, and

conbi nations thereof, and the like, or the subject conpound may be

adm ni stered in conjunction with the use of physical nethods such as with
|i ght Rsriefepye 6ps @6@3@%@%@@ cepfmitgt i Gnd of U1 anjanally sybsitutreh with preer mege
conpoq&d can be enployed in conbination with | evodopa (with or without a
sel ecti'Ve extracerebral decarboxyl ase inhibitor such as carbi dopa or

benserazi de),. anticholinergics such.,a i periden. (optianal Lits .

nydr ochi or s SRR DU G BT e PR PRl P wien
hydr oGk @F hidee RCAMErbIMA dptibRAIE, TGRS wallGHe P ARRe R%{%&y'cﬁ%’é’ Wit R} f
anti oxi dants, AZa adenosine réceptor antagonists, choli'nérgic agoni sts,
NVDA rfemepCer mambeargd mingtcentamarof oni $ or BNceptcnrllymttatiotddsiich amdordopaiisner
receptor agonists_such as al entenol, .bronpcr.iptine, fenol dopam Jli.surjde,
o SRYC S S oRs HelomRe G TEROh e SREHTE CoB S5 RLOPATEAY Pt T
dopamyg, dInedre™@y be in the formof a pharmaceutically acceptable salt,
for exanple, alentenol hydrobrom de, bronocriptine nesylate, fenol dopam

resyl ate, naeqolide NATORL AN de 0d CEr B0 A8 MBS AL fuH B A0C

pram pexol @re conmonly use n” a orm er aspect,
the compoufrbrERl) Herr&drpl oyieshllysubQiticd alithUhe Wr tbr&RE OFRRYNG clidcat Reto
phenot hi azi ne, thi oxanthene, heterocyclic di benzazepi ne, butyrophenone,

di pherd9inbaGyh picpber digheonimaing fd &), (Sr%%\sloa&g@%ly@ﬂbﬁléwd)wetbtqn@ oagert Rs;Sui t abl e
exanpl es of phenot hi azi nes include chl orpronmazi ne, nesori dazi ne,

t hi ori dazi ike,is satetaipinenald] ndogeh| Updudind2Tne cyqbenllpheD@zd atieyl amgl, heteroaryl,
trifluoperazine, Suitable exanples of thioxanthenes include chlorprothixene
and t hi %ﬁ%eag}nﬂﬁﬁéxanple of a di benzazepine is clozapine. An exanpl e of

a butyrophenone is hal operidol. An exanple of a diphenyl but IpiBeridine i's
pi nozi de. An iesdenpideramn: dh QHhdWk dnehdlegonolCi-crdioildrer cxalemdieyl ey @RI Ro

agent s, A de.}.oxapi sul piride and, risper,ido It.w |l be appreciated
Chat SR CPb ot R Pt R Eu i A BREN RS etk i nedRaGBREEE
conmpouRskpimye Reivafivd figrebOr m of a pharmaceutically acceptable salt, for
exanpl e, chl orpronmazi ne hydrochl ori de, nesoridazi ne besyl ate, thioridazine

hydr o i de, i i r i de,
1 ur oA no. enan oo forR AL Bt o M IR SRty R B L Rl
hydr o i de, thiothixene hydrochloride, h ri dol, decanoate, .l ogxapi ne
anee LG A B O TRBaY St Ee BD FieeBs & D BrabibrRHED
Per phenadinpeyyrishdlioe.ghenhthioczale; cl ozapi ne, hal operidol, pinozide and
risperjdo are comonly used in a ,non-salt for Thus, the bj ect
congodh@lﬂﬁiy be ?Ppihé‘a%%’diaﬁe BRSBTS cEpRBnisAnenaly it
ari pi gr@zolire, ani sul pride, benzhexol, bronocriptine, biperiden

chl orpromazi ne, chl orprothi xene, cl ozapine, diazepam fenol dopam

f1 uphd®¥ine, hatapeipslasd arg eqrprpypds of evpus pH)- Whereh &nde?@zide, | evodopa
wth dopa, [ suri.de, |oxapine oridazin nol,i ndal on n ol.i de,
ol anzdf B Per g7 SR OB An SR L SERRBURTE) “iendlF e ReTuShG T PARTRY.

ri spetC@@he, sulpiride, tetrabenazine, trihexyphenidyl, thioridazine,

thi ot hjxene, trifluoperazine or ziprasidone. [0145].1n one aspect, .the
commoutiBan be A RSTaaa A el Sk RRE b tntn . e BaBERonayy "

ant i - anbdtisatod wifbrat lcastipar haloaen. idscepibdiessd riaeonpoypdsekicformia b}, ovhsrain Relsudi ng
terti Q)%ﬂzyﬁﬁi)tﬁtﬁlalli isgsEititeBwRn dt GRE BNsl i Yhradil i@ iderdn@)e khélsline SBMECt i ve
serotonin reuptake inhibitors (SSRIs), nonoam ne oxidase inhibitors

( MAQ 49103] ever siAdbedisdbicdiaroeanmfundoeio@mule (B ivdesan RRisNE)genser ot oni n and
nor adrenal i ne reuptake inhibitors (SNRIs),. corticotropin releasing factor

(CRF) [8H4dgoni stdso disclased @rprampraynds oliorapylaADsvacremeXr Wk Zn e Cr ecept or

ant agopjsts, atypical .anti depressant s,.benzodi azepi nes. 5- HIJA agoni sts or
ot agdHBIS: oo B B BRLEERITORAN SrionE N PESRIRE e s 0ESE s opi

rel easing factor (CRF) antagonists. Specific agents include: amtriptyline,
cl om pram ne, doxepin, impramne and trim pram ne; anoxapi ne, desipram ne,
maprotiline, nortriptyline and protriptyline; fluoxetine, fluvoxam ne,
paroxetine and sertraline; isocarboxa3?d; phenel zine, tranylcyprom ne and
sel egi I i ne; nocl obem de: venl af axi ne; dul oxetine; aprepitant; bupropion,

| ithium nefazodone, trazodone and vil oxazi ne; al prazol am

chl ordi azepoxi de, cl onazepam chl orazepate, diazepam hal azepam | orazepam
oxazepam and prazepany buspirone, flesinoxan, gepirone and ipsapirone, and

. o v o I " ~ A ~ o,



formof tablets containing 1.0 to 1000 mlligranms of the active ingredient,
particularly 1.0, 5.0, 10, 15. 20, 25, 50, 75, 100, 150, 200, 250, 300,
400, 500,w6Q011/083d8 800, 900, and 1000 mlligranms of thecaatscme/os3sgr edi ent
for the synptomati c adjustnent of the dosage to the patient to be treated.
The conpounds may be admi nistered on a reginen of 1 to 4 tines per day,
preferably once or twi ce per day. This dosage reginen may be adjusted to
prOV|de the optinal therapeutic respopse. be under st ood, however,

that tA6 pe(tz)l f |Aésqj61§‘é0$eé\i‘é€f Cwupﬂ%a%@ﬁeyla&) wb%rs@exzrléﬂ%ny parti cul ar
Phe. odbt Ry "or P! o130 A bomRERED S R8Ma T Rhirki e b abBRY Sublifde’, "9 g

IengtW@@W’actlon of that compound, the age body meight, general health,
: d d A f ad t d
Conbi At e mb gy b Aot oTotrle DokBrEnaf S hbefruotife

under denzvg therapy [0147] I n one aspect, the |nvention relates to

phar i cal Sltl ans ¢o ing.a co ou a structure

repr el by Alrbfiselpssdarg com %ﬁ%?ﬁfoﬂwla Vs e it PR ARt 1y oH,
N or CRY, Xl is selected from S, S, CO CH2 CR4AR5; X2 is selected from
NH, NRY ; RLis selected from heteroaryl optlonally substituted wth one
or m)r[%il&é ar y Algptisdaediae cmraundyelegriie tDoweersin ot eptresg!lsubsgtuted

cycl odeteydarylC3_8 menbered ring containing C 0, Sor N optionally
substituted wwth one or nore R3; R2 is selected from H, halogen, CF3, Cl_6
al kyl [083110 cyAlndirgipsedree campaundeeldarmylad). wherpim fogeaptiarls sdstigied Ky |
C3 10p@MmheaIkyI CN; R25 R3 may together from carbonyl, t hi ocar bonyl , or
may cyclize to fornla 3-8 nenbered ring containing C, 0, S or N at an

posi t i8R 2l ncl udiAsp Reclased ARG ApUndNe foymela bt whereisdR wib pptiamlly substipit

R25 anpgfigidim3, and Wmay together cyclize to forma 3-8 nenbered ring
containing C, 0, S or N at any position including R2 and R35 optionally
subst i[01k3dd wi t lsndisdosadmrecdRBpourds disfogeilect)edhércimm, ibHppiralally eubsti@1d!

al kyl ,fufed- 10 cycl oal kyl, aryl optionally substituted with one or nore R385
het eroaryl optionally substituted with one or nore R85 or may cyclize with
R5 to[0bkh a C3 A8sardisdieseddira ¢omgpavadd aff fiormgla @), OherSindt; iNhalogdni-substitited
SUbSthh&b@gmyf&mmﬂwﬁh%g%&&957208PCT/U82010/055861 one or nore R8; RS is
selected from H, halogen, Cl1_6 alkyl, C3-10 cycloal kyl, aryl optionally
subst i[0LEgd Wi t hABodisolosetbire cBBpolek of damypla @R twherwt Rylssiplusﬁaltytmedltmd h one
or WDQ%%B%« Jmy cyclize with R4 to forma C3_8 nenbered ring containing C
0, Sor-N optlonally substituted with one or nore R85 or may cyclize with

R6 to[dorep a C3_Asdeintieseddird tdigpouans &f oimga@), Vher&noW, X, YOB! drerald; X, is

bst izt i I G _6
Syt NS Ey M S0R PP T 08 1Py SRLGRIE LA SRl 0o O o,
het er garyd] opti o0 di¥clsdeaSkd thetfeitbwihg Borﬁﬁtﬂm@ﬁ nmore R85 or may cyclize with
R5 to forma C3_7 nmenber ring containing C 0, Sor N optionally

substituted with one or nore R8; R7 is selected from H, halogen, G _6
aIkyI -10 cycIoaIkyI 26 al kyl , ar heteroaryl RZ; CN or

fro >N62225 hato “al kyl; u
cycl oal kyl @?ﬁ%&mm SCJZR@/RX 1 6 al kylw a pHar macél m y

acceptable salt thereof or a phar maceuticat |y acceptable derivative

theriﬂlls/ a pharnaceut bly accept abl arpier. D NETHEE?LEF USI NG THE

D éﬂ?léth§SITl b@?gugﬁgzguth group gﬁhﬁf
subf ani‘l ycand s cated i prggggF%gﬁ?ly Fn pr c | ocati on >T$é?

central nervous systen1mhere it is functions as an' aut o~ and heterorébeptor

tore te the rel ease -of|_bot h GABA and gate | n _addi OQ,OrHHIJR4 i's
al so 3 \atN Iom1| ek n sone pos t|o ﬁl
expressed | rain re glong; Ea&%%culamly s known t }?~ ey

roles in the fdllomnng functi e CNS: a) Iearnlng and nenory b) -
regul ati on of voluntary novenent and ot her notor functions



c) notor learning d) enotional responses e) habit formation, including
repetitive tasks and perseverative thought processes Oreward systens Q)

vi si on amoabfizstiosn h) cerebel |l ar functions; WO PCT/US2010/055861

2011/ 057208PCT/ US2010/ 055861 i) feeding and the regul ati on of hypot hal am c
hor nones; and 1)sl eep and wakeful ness. As such, nd uR4 plays a major role
I n the nodul ati on of CNS-rel ated di seases, syndronmes and non-CNS rel at ed
di seases or conditions the like, for exanple, a) Parki nson di sease,
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SO T SeE  Geny MeRAY,

@ﬁ@ @@%@, Tt P b
B Bmo e Boo

Iz

Iz
T

N7
N Cl Cl
oa N
=~
F , and Z

or a pharmaceutically acceptable salt thereof or a pharmaceutically acceptable derivative thereof.

[0115] The compounds disclosed herein can include all salt forms, for example, salts of
both basic groups, inter alia, amines, as well as salts of acidic groups, inter alia, carboxylic acids.
The following are non-limiting examples of anions that can form salts with protonated basic
groups: chloride, bromide, iodide, sulfate, bisulfate, carbonate, bicarbonate, phosphate, formate,
acctate, propionate, butyrate, pyruvate, lactate, oxalate, malonate, maleate, succinate, tartrate,
fumarate, citrate, and the like. The following are non-limiting examples of cations that can form
salts of acidic groups: ammonium, sodium, lithium, potassium, calcium, magnesium, bismuth,

lysine, and the like.

[0116] The analogs (compounds) of the present disclosure are arranged into several
categories to assist the formulator in applying a rational synthetic strategy for the preparation of
analogs which are not expressly exampled herein. The arrangement into categories does not

imply increased or decreased efficacy for any of the compositions of matter described herein.
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c) Huntington's diseases and ot her disorders involving involuntary
novenent s and dyski nesias d) Tourette's syndrone and related ticking

di sor der sweloGhsemsi ve/ conpul si ve di sorder and ot her pePsESL@EDI0TB61
behavi oral di sorders OAddi ctive disorders (including drug abuse, eating

di sorders, and) g) Schizophrenia and ot her psychotic disorders h)
Posttraumati c stress disorder i) Anxiety disorders; c) notor effects after
al cohol consunption or other drug-induced notor disorders; d) neurogenic
fate Confia EREAIneOMBAYIIAN Y vi val ; e) epilepsy; Ocertain cancers, for
exanpl e, medul | obl astoma; g) type 2 diabetes, and/or other netabolic

di sor det¥] and Hn ongagpectethis aneatiem toldtsotokhdemaccutical compositions comprising the

disclosed compounds. That is, a pharmaceutical composition can be provided comprising a
therapeutically effective amount of at least one disclosed compound or at least one product of a

disclosed method and a pharmaceutically acceptable carrier.

[0118] In certain aspects, the disclosed pharmaceutical compositions comprise the
disclosed compounds (including pharmaceutically acceptable salt(s) thercof) as an active
ingredient, a pharmaceutically acceptable carrier, and, optionally, other therapeutic ingredients or
adjuvants. The instant compositions include those 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
compositions can be conveniently presented in unit dosage form and prepared by any of the

methods well known in the art of pharmacy.

[0119] As used herein, the term “pharmaceutically acceptable salts” refers to salts
prepared from pharmaceutically acceptable non-toxic bases or acids. When the compound of the
present invention is acidic, its corresponding salt can be conveniently prepared from
pharmaceutically acceptable non-toxic bases, including inorganic bases and organic bases. Salts
derived from such inorganic bases include aluminum, ammonium, calcium, copper (-ic and -ous),
ferric, ferrous, lithium, magnesium, manganese (-ic and -ous), potassium, sodium, zinc and the
like salts. Particularly preferred are the ammonium, calcium, magnesium, potassium 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,
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[ 0149] The di scl osed conpounds can act as potentiators of the netabotropic
glutamate receptor activity (nd uR4). Therefore, in one aspect, the

di scl osedwvoanpesmds can be used to treat one or nore nGpoRAUSaGI8MsIsat ed

di sorders that result in dysfunction in a mamual. WO

2011/ 057208PCT/ US2010/ 055861 [ 0150] The di scl osed conpounds can be used as
single agents or in conbination with one or nore other drugs in the

treatnment, prevention, control, aneligratigon or reduction of risk of the
af or e MY SHeniag. segpleline IR REBRS PIREHEME PRIYINIBH LSSy PiRfATRS PEERRSounds  of

f or mul . - d 101 . - C O 1on of drugs
t oget Hobrcthing o R IraSL I he Kbl it BofholiAROMRRBRLED O CT 1O

drug( n be adm ni stere a.route and.in an unt. co nly used

Chor etbH " con airaRustelty e statbertieny PPl RuerE ae cHRbatnd.
Wien andthafit fs&d o%&ﬁﬁ%ﬂﬁ, ARl HEEFcFARY BRRIFA TOUSIadhpWM, hlbtRNEenéncIRESIQL her
drugs, a pharmaceutical conposition in unit dosage Porn1conta|n|ng such

dr ugs bamabi¢, kemphasil e citmaptuncsul feniprfeferic.educorimneléemic.thydraboorbicnat i on

t herapy .c al so _he .adm ni stered an overl apping schedules. It.is al.so

v o TSR PR BBt Con B CRICBHC RIS U6 PR CHionbardind a

di scl i : j i.0 it 51 ent.
e s AU T e

t r eat ianggitrjzr Bydrobiomgg, hadekhloriatmalgic, Wosplrovicl sulfprioy andegrzicngidshe ri sk of a
vari ety of neurol ogical and psychiatric disorders associated with glutamate
dysfunetaign. Thus praefi@y illesbnifoudd ISt thvetidn!, 8AphatGha&uti P BVRBE Pt Salts

di sorder in a subject conprising the step of admi nistering to the subject
at | edkarednef thisgevent el candreprimivnedas theeapsive ogecdiing o1 g mdtepidarvatsevith & al
conpos'tion'tan [ or. at Iﬁasa one dj.scl osed gr d%pt i n a.do§a&§ and -anount
ef f ectPPY e PEEHT T HRECYILG Y EPTCHUQ RS PR BRECa G TR A 8% S Ged PFs a
met hoQafrRE cdh@ké b SRITRIMetOSf 10RRs RipcARKE oR &Y BHRGF pRbaRAGK @¢silgYehi atric

di sorders associated with glutamate dysfunction in a subject conprising the
st ep eflmadstiativsteg.i ol eoparédcrliphdedingintlaeawus)odhudi the posmdcavingound;  at

| east one dLsch§s§quharnaceutica% conposi tion; and[or.ag Hgastlone

di scl SORROPHIURL NG ey By S48 b REGRRICS pt Teqrply ity syifaBlefor 418l di sor der in
the subingGliratibl i APRI&GS cRhetd bF RLRE & cRESREI A inBh d AR of the

dysfunction i nclude: acute and
active ingredient. Further, the compositions can be presented as a powder, as granules, as a

solution, as a suspension in an aqueous liquid, as a non-aqueous liquid, as an oil-in-water
emulsion or as a water-in-oil liquid emulsion. In addition to the common dosage forms set out
above, the compounds of the invention, and/or pharmaceutically acceptable salt(s) thereof, can
also be administered by controlled release means and/or delivery devices. The compositions can
be prepared by any of the methods of pharmacy. In general, such methods include a step of
bringing into association the active ingredient with the carrier that constitutes one or more
necessary ingredients. In general, the compositions are prepared by uniformly and intimately
admixing the active ingredient with liquid carriers or finely divided solid carriers or both. The

product can then be conveniently shaped into the desired presentation.

[0122] 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

salts thereof, can also be included in pharmaceutical compositions in combination with one or
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chroni c neurol ogi cal and psychiatric disorders such as cerebral deficits
subsequent to cardiac bypass surgery and grafting, stroke, cerebral

i schem a,weponais7merd trauma, head trauma, perinatal hypoxizsooasdcac
arrest, hypoglycem c neuronal damage, denentia (including AlDS-induced
denentia), Al zheiner's disease, Huntington's Chorea, anyotrophic |ateral
sclerosis, nultiple sclerosis, ocular danage, retinopathy, cognitive
di sorders, .idiopathic _and. drug-induce 2011/ 0572Q8PCT/ US2010/ 055861
Par ki MU othey thegapsutically agtiyeromyenagrs L @Yl\gm@&%ré}a cHEFEIeEd St bF TRUscul ar
spast i Gl [ dj; t r Ld SRS ' ] [ [ udi ng
m'graie%%a]£ %é%%%ﬂéy@g%#% afyﬁ%%ﬁﬁﬁilneﬁ%ggggﬁggégﬁagm?%%g%%ﬁ@%?ggggﬁétive
behavitgle, gelatial aghi,Ngcid diadtid, amghesig hehang esd fteard deitl. ngkapplatefSiquidi cot i ne,
t obacco products, al cohol, benzodi azepi nes, cocai ne, sedatives,. hypnotics,
et c. ) CHUMCEHHP AWK SYMBrRcauiiollaglivecail wad sitsst Bnengles phegseRissgristhiachife es such
as opk%%%ﬁdkg&&g#h%%hx%ﬁbacco products, al cohol, benzodi azepines, cocaine,
?edaflves, ypno :ps,d c.),tobgslty, psychoslsa_schhzophreglab anxi ety

i nc general i zed anxi e i.sorder, panic.disorder, an sessi ve
conpuﬂgﬁ}g i SonBBFPATREH AIBBHHRRGOL PHEIRIAE G e e SR RRRICHIEbI ar
di sor 4RI canttlc BRHIA! FREULAIL, vard QYL ohi@SRoohbis Moy 2JEHY! ar
degenerati%ﬁ’gf théQéye, ene iézz%rhgg e%gnﬁ, %%iﬁi({ncl%gg%gfacute and
chr onipeespavativest erthsr;g @ne(rja:ﬁd;ﬂw lrkekq_anﬂae _asetdatb:fernp)aija@h llqlll'lg lpreppfu;tlbns:sqg_hlam, and
post-traumatic pain), tardive dyskinesia, sleep disorders (inc)uding

nar colSBES)yonssehixdisadng jolytpnss Wﬁlﬂﬁy'ﬂ@?@ép? 1 YRrghes oVgars; m&%‘??ﬂh%%ﬂ“&i sor der,
di abet d r i i . . t e at i

Oy 5Be RBRIRINE! ARLBARL Londl ABHERES bl B AILRLAL A0, IRYEANEREn
conpodtusah® fdirs otadselit prepautivrsnatiiskepayeaivey, adpsakrd aadwbrty Bicamedetheipani ¢
di sorder, and . obsessive conpul sive disorder. Addictive behaviors include

addi ctpwrPiagminipEtionclabletsiang capfuley apiha pesderrad; arakdosege ungp 3debpselidict s,

al coh ' I.nes [ - ' 11GS, )0 MM r awal
From SuerRERERe| A6E8L 8SmASRR Mo Ehr SRR Pl 7

ni cot indBaquicolaeemiqiecoduct s, al cohol, benzodi azepi nes, cocaine, sedatives,
hypnotics, etc.) and substance tolerance. [0155] Thus, in sone aspects of
the d gﬁfmsed et R coliSinfbSIRE dRfipdsitio OTRNL {n@enttfdl dah bd Prep@R@SL i C
di sorders, age-related cognitive d%cllne, schi zophreni a, 6§ych Sis

i ncl udomyressibn aowloldend, aptieelly 20 hhorerr hereachicsordmgredsmbs aradfuvents.i ve

di sorder, delusjonal disorder, brief psychotic disorder, substance-rel ated
di sor d&wpr?ﬁwﬁ&éms @r g{s PERPREd by soMBpRsyInE-ch érsélé,bq?)@iaﬁ}m?ﬁﬂ&‘_r iNe etk ites,
dyst o f?ee-%ﬁg otm &@h 'Taé‘gox%e?% g&'ilﬁkes Q{pﬁbﬁhlﬁ%&@d with S gl SA6AGHt, inert

nar col epsy, anxiety, affective disorder, panic attacks, unipolar

depr esiluen, subfapohaive di dopaeng agsy.c NMolded talger essbomadd BAMOldMsIa apuavblded i s
a met hod for treatingufr prevention anxiety, conprising: admnistering to a
subj edpachine, embturg of Ty Rosydsecd Forprpedingisteed mathan iperkligyid dilenéd

phar maceuti cal conposition; and/or at |east one disclosed product in a
dosagd0B anourihephfimuictweat nposdions hiethe WSO 1Yed B2 6BRONMNB2010/ 055861

di sorder in bj ect. At present,. the faurt dition of the.Di agngstic
and seampetidelingibioner MRt ane i ueru b iyeert Soi coifgmadRe s
Psych gsﬂﬁﬁﬁa‘%eﬁ_ﬁ‘ﬁ% h@leh@Ble MERRI MATBRonaly ond or Hfo?é’édéll@@onﬁl HEAJGARRTdobnds @F!

hi
including anxi ety and rel ated di sorders. These include: panic disorder wth
or wi tadpurntadidreaptiatiicampagoomsphdbdaconosoions hiiwblerfyr abl, petdlctopicsloamter |
specific phaobja, social phobia, obsessive-conpul sive disorder,
post - PR titicldinesybaidspas e der ERbuLrayeogy ) eminigEionapithough iy et y

di sor dgfe sAf¥leGbite $én ANE WilP 48 3R R pdfBdllfitosC ARPh4thQn: ity of

substange??nggceJean%gé y]hggo?%%ra%n an@%%ty é%sgﬁder not OP'S?Vﬁg%P

speci ftheegebnditions for which the active ingredient is being administered. The pharmaceutical
compositions can be conveniently presented in unit dosage form and prepared by any of the

methods well known in the art of pharmacy.
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[0157] 1 n one aspect, the invention relates to nethods for the treatnent of
a neurotransm ssion dysfunction and ot her disease states associated with
nd uR4 acwowentiosrwsa mamal conprising the step of adm RCIUSRIM0YSI861 t he
manmal at | east one conpound in a dosage and anount effective to treat the
dysfunction in the mammal , the conmpound having a structure represented by
formula (1): wherein: W X, Y and Z are independently CH N or CR7; Xl is
selected from S, SO2, CO CH2, CRARS; X2 is selected from NH, NR7, 0; Rl
i s sellBB3%d fr omharmpacsytisal amensitionn af thy pssseritinYanfien swifable fonBarsRter#hr o R8
aryl

eber o 0N BB hichih s WbibrBP el oFH dedd o nagieloner 220,
mor e R8itat2surficael mt‘t%dncﬂﬁdmﬂ suth ad) ﬁir&geﬂﬁple%%rop@br(ﬁ)y&iehwbse CBrsﬁstmns can
cycloal kyl; R3 is selected from H, hal ogen CF3, Cl_6 alkyl 10

cycl oallsraﬁe pregRredrp elyRsrollrdgqutdd@éY%@flemr%Yﬁo ¢ anhBAYIIeS Eﬁﬁreeéam&n ylurthess 2 may

.CyCl ' ﬁéogén&aqﬁdgéu E)r V%Il{ljhgg fg{yﬁﬁllg# r\]xg]tl(éfrél%éroo Iglsrlﬁls at_any position

|ncI u Iy su OF NDre R8; R25 and/ or

rrayt et her lize to forma 3-8 .nenhered cont ing C, 0,
S or Hﬂ‘a&\% any p Waﬁﬁut?‘%g?%%ﬁloﬁ%o ha PF?S“Sntd‘b‘fanﬂ%ﬂW{’lf[}g% l?dlsﬁ‘m th one
or Nof& 1R st(ﬁ‘}e hiue%ﬁé &ﬁﬁt of Bﬁher's'ionpaﬂ’&%ﬂnorglt-h@ c§1ln§8§1v101g%a1]f@e ﬁyﬁlgoal kyl,
aryl optiona bst 1 tute one or nore RB5 hetéroaryl optionally

subst iforut ef.ktmlb powders dor the eﬂeﬁﬁ&raneoumyepambn € swahtskeriRbin atdbbyr soldiods o
menbered ring containing C . 0, or N, optionally substituted w

2011/ GEPIGEPETINISE ¢ ées“eehmt?ﬁ@bk?rﬁ% paisirle stepe prd @@$té’€te§f80thF5’n$ulﬁ for
hal ogep, Fgg%a%bﬂ tfyll"he ﬁanllgc&l¥18%1f%§h1§8%n?@srr}{ st tsfatgﬁadndé(r AUBSHdid W' t h one

or nore oaryt optiona Itu one Or nore

cycl i Zganudctur&and Qoifa@e;thas, pf@aiie ghanéde pte@@vécbﬁgaaisﬂihﬁg:oﬁﬁnﬁlatlﬁg @md&dﬁof
optionally substituted with one or nore R85 or may cyclize with R6 to form
a C3_SnigoRispises shelyasdwhicHR apthiings Bhe qriggr o be psolgeior legmﬂmem% Wi th

cyel oaPgneaFer b AR5 Bl bR G ARl i ons (i

opti Ofpal}ieﬁlyﬁdbglybélwt\%@etﬂblbbll@faﬁd@ultdﬁiﬂfﬁlxﬁﬁ’és terdgBy cyclize with RS to form
a C3_7 menber ring containing C5 0, S or N5 optionally substituted with one

or n‘Dr[g 1385 R7 iphaselectafcdh y@ﬂmh&hﬁ%%ﬂéﬁ&t nglenﬁoff‘l:Me 1n(;£?{‘01]nq GVl OB} kyI

OC _6 alkyl 5 aryl, heteroar CN or 3; Is selected from
OH, NRif28 ukabwhes, folbxapié, laylacroal; m@amycmnméﬂ(ylbtlotcmustﬁg‘ﬂﬁklﬁzﬁ nROEINRLR25
OCl1_6 al

_ yl, 3; or. a . pharmaceutically. accep tabl e salt thereof aqr a
phar ndeéﬁ%% 8%¥Cre§ and byl Tairthst, IR RSN REY A3 eip pe ?P“@E’é’ fgspede, the
i nven ﬂ%’%l Joleli i bj ect
conpr |tds ?gr;age hﬁ%lz&egﬁgioglﬁé m nlafél'(t8 ‘résr. %g&{ﬁgéﬁ%d} gtlgﬂ% A %fgsgtfx%énlgv%é%ound
havi n@r ahainadaiticaiey scepptaisie siledthéyof, oiarsehaengibhal pr(vdaesi@ mecthdds. X8s 3 and Z are
i ndependently CH N or CR7; X1 |s selected from 55 SO2, CO CH25 CR4R5; X2
i s selCEHNR, F FISHN OKPINtNALSS prepgved by nysing by &@philie mataiel aibarpr. QEsticoHAn| v

ore. ARy oIE AP PO T amBl, REPONT 4 ohctaR bl o By Pl PO

opti or&ahglste@ybstltut ed with one or nore RS; R2 is selected from H5
hal ogen, CF35 Cl1_6 al kyl, C3-10 cycloalkyl; R3 is selected from H5

hal og 6‘129@:35 C:b_hgrn%{cgﬂt oal 1t1%¥f!)pl‘ﬁ SKM‘L@H’[IQ}ICH.I%H%%OHHXu&a%%P%Ctaflr om

carbonyl t hi ocar bonyl , cyclize to forma 3-8 nmenbered ring
cont aladmlﬁgstﬁ&ioﬁ) whSrea thi caﬂrleam)a qohdi 1 ie prafereblachat theRRixamel fcRﬂﬁ vaptdosnal | 'y

substituted with one or nore ; R25 and/or R3, and W may get her cyclize
to forSHPI??S%O@Sn@HB%W%BaTPFﬁdn@g% SOCA? Rgtergng othef eﬁtema%itcoeﬁy) e iy phe

Sl oot oo e hi TR AR COREhkn By RE b g P Wy NRy BRI I B 01

WO 20%dftéied 20 8REId hﬁﬂ&l@/f&ﬁﬁ%ﬁlby chilling and shaping in moulds.

[0130] In addition to the aforementioned carrier ingredients, the pharmaceutical

formulations described above can include, as appropriate, one or more additional carrier
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substituted with one or nore R8, heteroaryl optionally substituted with one
or nore R85 or may cyclize with R5 to forma C3_8 nenbered ring containing
C5 0, S owoisliapriosnal |y substituted with one or nore RBCTRB2018/0s8bECt ed
from H5 halogen, Cl1L 6 alkyl, C3-10 cycloal kyl, aryl optionally substituted
with one or nore R85 heteroaryl optionally substituted with one or nore R85
may cyclize with R4 to forma C3_8 nenbered ring containing C5 0, S or N5

optionally substituted with one or. nore 5 or cyclize wit to form
a C3_8ngfe ?é‘tfﬁ‘ Y uensh oyt %Sntgaveene agagty m‘tero%W%a%rw aga%ﬁ?r@?te&r,m th

one of i n,
eyt oat Bty eﬁg‘&”?s A R A eE ot Y iR o,
opti orballﬂlqtuc&;dbs dridut thd fmxtdtatmnesomcrnmmtﬁ tiRBBlood ofhy ittymlcd Zecipiciith RS to form

a C3_7 menber rin contal ning C5 0, S or N5 optlonally substituted with one
or mo@mREsitings fesitajping drcemppEghet this inyantisge And/e pharmapgeyticallyacaaptablecsabial ky!

or, ~netot v %%%%’ el B %”W%@% (r%?’m R o

OCl 6 arrrace [ accept sal t her f or a
ool TN e Bl ARRE o R B0 BB bed BoroR i e i

ef f eClih (el PRIRRAL ba fisTEHREmpBARAL Bpcd 'tU'VEIXI ﬂd?ntaﬂcﬁltﬁtl%ﬁ%am 91591 I n
one aspect, the invention relates to s of “potentiating urR4

act i vikilggiam @tbode asighv per dagl (ngdayipayi) i zttg)ut hed sipép/dafy acd st axptétagtot e et

| east one_ cel | h at | east one c rrpound avi ng structure represented by
f or rrulthanths amoméﬁe.lﬁreq%e% PPO‘&H%I&Z S3mg ef @gﬁtrlyeeﬁr Wiyt ACR7: X1 i s
sel ecty I 75 0; R1
R e s S A S L S S
aryl apohistraad htyle solbsddtéritiad by drie skitled ai theakte R85 C3- 10 cycl oal kyl, C3_8
menbered ring containing G5 0, S or N5 optionally substituted vr,ith one or
nore RBI3A2 is QEItI?eCﬁr@a‘tjm@ﬂtQthf‘@lh@ﬁ@lg SRenfizkicd Anktdbot tamat

cycl oeiwkyz:ie2 R3 is selected frolm SH51 a%glgg%ﬁ CII%BS Cl_6 al I?I%rcguamae

cycl oatdeptor a@mzltymmrbpmye dosgestlbrenl wiill gencrabr txoabphit 0. t)htooﬁli)rme myt kg patienty

cycli etof nme d ring, .cont |n|n 0, t an osrtlon
] DG S R T B S B PP JTB DB R doshes
subst it @ﬁl i athuP('S‘? t6’ LbdRNE( ‘?x%/kgr"ger 0@9%91% PReraBRId) YUSTROD £ tﬂ%ﬁ&a yalize

to forma 3-8 nbered ring ai ni ng S or "N at any itio
i ncl uduﬂ@l&@omgdleﬁi@l, canrhklabmal(] o1 totﬂjﬁtrng/krg eckd/ﬂyt #boon8.061to ﬂrﬁﬁmg%peﬁeday,

el ected frq H, hal ogen, C3-10, cycl oal kyl , aryl optionally
subst OF b2 tl tors GREKEPRipe ﬁéthuﬁﬁtlwaa? 916 %&%Gﬁ%PPéoédBQtﬁ Durtecd- %Pt h™ one

or 1rs& B%oﬂgg/kgga\é 'F&%r afifhirRRrd Bn t‘ﬁ Q@%ﬁﬁg baGide@ M ALni ng

C, 0, So Iysustltute i's selected
f rom fi‘d,m bﬁﬂabl@arcpnﬁilnnﬁg aDkQ’HOO(Ii&ﬂﬂg@arﬁslﬁﬂ thahdsty&te m@e&bntopztmaﬂadly y.0s81bs10,t ut ed
er oar onal ly substitu one or nore RS,

on tl

may cylér 2%@%5@ W5RAOQ d5po¥(}ﬂ 8¥Q33308 41%6%‘? &80r 73y S%r%)auaﬁii ABOQ:mﬂbgraSlS&rf N,
optio i o form
PR S RAN S e G PG TBY o AE M  ed, 7
one OoITheRbepHRBid &8 besadﬁﬁthﬁ@ﬁedd)nfar 19gimchl,of hab agiess pel d4y, @fdthbly G8cdlér twice
cycloal kyl, aryl optionally substituted with one or nore R8, heteroaryl

opt i oaT fiay. s Tibistdosing exgimin Pandhreadiysiaddp @rqade e opimalerapQuickr NS t o f or m
a C3_7 menber ring containing C, 0, Sor N, optionally substituted with one
or m)r[elm R7 iIsissmdﬂstbedi Homener, tH,atthlaIsp@daﬁ‘nq dast lﬁvehfdryrhy p@Bedlor patiehmillkyl

OC _6 al ky ary teroaryl, R1, CN or is sel from H
OH, Nﬁﬁpw upﬁaraaaeﬁty Oi%fa@rar éyrh fg%'rﬁlg%e%ths&gﬁ ody mlghe@qmr E%mm

0 C 1,58k Bf’ﬁe Cidht. @{heﬁfa% %ﬁﬁytﬂe(tﬁht%]yndar% {%R}f%ﬁhﬁﬁt?éubntﬂaf‘er gof or a
phar maceut1 ca $ accepta erivative thereo In an anmount effective to
pot entekaktomGrugRbnitdaaphpindabt typetayd sevetibyeofahe baaemlalodl@eae@hrhdergcﬁ@O] In
certain aspects, a subject, for exanple a mammal or a human, has been
dlagnégeﬂﬁhnth the dysfunction prior to the admnistering step. In further
aspects, a disclosed nmethod can further conprise the step of identifying a
subj ect, for exanple a manmal or a human, having a need for treatnent of a
dysfunction. In further aspects, a subject, for exanple a mammal or a
human, has been di agnosed with a need for potentiation of m3d uR4 receptor
activity prior to the admnistering step. In further aspects, a disclosed
met hod can further conprise the step-é4—dentifying a subject, for exanple
a manmal or a human, having a need for potentiation of md uR4 receptor
activity. In further aspects, a cell (e.g., a mammalian cell or a human
cell) has been isolated froma subject, for exanple a mammal or a human,
prlor to the contactlng step In further aspects contactlng |s Vi a

v o o o o o ~A r~AT 1 o



WO 2011/ 057208PCT/ US2010/ 055861 [0162] I n one aspect, the invention rel ates
to nmethods for potentiating md uR4 activity in a subject conprising the
step of awoi2nigtsezosng to the subject a therapeutically etCirastivesmsapunt of
at | east one disclosed conpound in a dosage and anount effective to
potentiate nd uR4 receptor activity in the subject. [0163]In one aspect,
the invention relates to nethods for the treatnent of a disorder associ ated

with nd uR4 neurotransm ssion dysfunction or other disease state in a
manmal 0B hpr i si Aigerdislosebphasmaciyticalicemppsitigpstcgn dHEhcrapmalisetheteast one

di scl ' : ' di d
i Cna e PRI AT p G MRl B PR B W e’

r ange nadntioeed witlagogied] camdltigsychi atri c di sorders and ot her di sease states
associ ated with glutamate dysfunction. Non-limting exanples of these

di seaggp3s)ncl udgsisNRMERRBY (gt AR HQISsed LORboAE Bk bOpRIpARd Feh aki neticrigid
syndrones (i ncludi ng Parkinson's di sease), dystonia, epilepsy, chorea,

neur ogestlrsed corepainde ak esalsuatteasoadigh®rthé disclbhedtdcompbeinbss dndeaswployed in
Anyotrophi ¢ Lateral Sclerosis, Al zheinmer's disease, Pick's disease,
C)eut2?%@%@9§§K%Bmﬁﬁ§%&§ﬁg pai n, migraines, diabetes, obesity and eating

di sorders, sleep disorders inc[uding nar col epsy, and anxiety or affective
di sor de3] i ncl Faither djechesed hiteaara phirerageudicaloosmositigan¢amnpistigcils or giirpol ar

depression,. bi pol iLsorder, psychotic depression nd _rel ated di sorders,
coon 01 V8 Uir bR aRd R 3Rl AR E APk ee ST B Qb 2 e mer <

di sease, ischema, trauma, stroke, H V disease, Parkinson's disease,

Hunt | nBtXA" s di Sseriinghy ths pharmacehtical comperions of dirdirescBhiaveriog indydence
abuse bl SHE S i d < . 091 4 i
schizg%ﬁggﬁﬁgbor psycﬁ%%#goﬁﬁigﬁl?ﬁggggﬁﬁ%égh@%ﬁg%£?%g%%%%ﬁg?ﬁg#ggggg%ized,
cat at amication. undi fferenti ated), schizophreniformdisorder, schizoaffective
di sorder, delusional disorder, brief psychotic disorder, substance-rel ated

di sor 4g138) cancerrhaRdovd Yonfimmoh OcludB ebBinBEorYRY a didclob&tec AN 8bSorPoVe,

the treatment of Parkinson's disease, novenent disorders, cognitive
di sor dethsonermghnr adegemanmund.coutinbe agthstwoalyesirt pthendctpaicompoendsf Likawisccul ar

i nportance. [0165]In one aspect, the .discl|losed conpounds can be used to
treat 3% i o ILBRpORY dlafcoaltbaﬁs?w&h@f AR 0% RO BSed o tr eat

nmove veflliSR & hmTent, AInSHC Ameilird G R L dNEESI F risR o IRk sT R ot difds BO 2

novenment disorder, conprising the step of admnistering to a manmal i n need
of t r edtichediscladed lcempoumis @racwsefibSidh iothea ddgs agy barndmamstaret], bjyiroute and in

2011/ 057208PCT/ US2010/ 055861 effective to treat the disorder in %hf manmal ,
wher ei?f aMeENGFEPeRY Up taeck: ORtAMRORNeaYsY AistAUEN gl 848 comnerpdhgt BR' s

di sea Y L, wil : i . at-axi a, I si a,
ot her dogtUREARbE: wHE £Bbin o Ha AR ra B 188 cofrb Bk BIEAIEDL 2 s
such asc br ety e@hehdraga b akimacbittiabconpeipltodiaigas @ich icn dags ebaddi@sn to
ataxi as, Tourette syndrome and other tic disgrders, essential trenor,

cer ebrthg cqmapaspd of thegresentd rasing opyatericd sAcegrding i th phagpagsiitical 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.

[0139] The weight ratio of the compound of the present invention to the second active
ingredient can be varied and will depend upon the effective dose of each ingredient. Generally, an
effective dose of each will be used. Thus, for example, when a compound of the present invention
is combined with another agent, the weight ratio of the compound of the present invention to the
other agent will generally range from about 1000:1 to about 1:1000, preferably about 200:1 to

about 1:200. Combinations of a compound of the present invention and other active ingredients
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[0166] 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 swoAstigseivs di scl osed herein in a nmethod for treatriusgoi@/ossgni tive
di sorder, conprising the step of admnistering 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
(associated wit | zhej mer' s di sease,, i schem a, trauma, stroke, HV
di seaé’@ﬁ gp%ﬁréﬁmgmﬁ%%waF@é%%f?reﬁt?ﬁfl?rﬁ&trmgesbﬁi1% 83 AN SHAEVE glapfeefpach
medi C%}:ti&ec’iﬁgliehleﬁpﬁloﬁfd ]%qg}g&'ance abuse), delirium amestic disorders and

e

age-rel ated~cognitive clitne. The fourth edition (Revised) of the

Di agn ¢ and Statistical Mnyal of Ment Di sorders,.(DSM | V-TR). (2000,
o Qb chi db P REB AT B.comagMi b BB BRGU Sbe Lo MG i ¢ i ool
for cogait g velhgRnigESd képaldid| Bei bligh. (R8&REHAHRG MMk B oATIABT ' S

di sease, ischem a, trauma, stroke, H'V disease, Parkinson's disease,

Hunt i regpnont sandicseas ¢o,andcuwtdneto, ge meseduoneth thakdmondiatiponEotber agehs)ance
abuse), delirium amestic disorders and age-related cognitive decline.
[0167][0m413 f urt escoRSReE tthe §ubectidipBtdcamdbnauddione aninkenbsedon sithr eat , or
can be a conponent of a pharnaceutical conposition used to

neur o@lss neenst Mpshgrslnonerte beRsnafiged) In thicsubieddadiptions ar ptheradries thatrffest
{gegt s t”‘rsngr“ern%degseghﬁ{ %%He}’ﬁlﬁge'%?eot%lg%@cagﬁ NSRS %@ﬁ%es foﬁ%ggéeolgn%vrgn?eldﬁ erng

Innee rea ea ( ( _ age and
anountsifefRet bY Bxidtyloreat diseloed COMBHaTig Piid 308jedi SoMiind lafd tHie Rk HFBit .
[0168]In a still further aspect, the disclosed conpounds provide a nethod

for t mesathernpadwhiistephegthéran gengesyieholberepy psinguicred agimbglabeed herein in a
met hod for treating a disorder related to schizophrenia or psychosis,
conpri[8i42g t he dihepe adpcadthicrbsipealind@ntte canph@dah cornbinewah with diiteat ment  at
| east one_ conmpound jn a dosage and amount effective to treat the disorder

i n t he\lpheimel's agrAr RSterseaietassiBlybidrs. gama-agratese e HINMM- QOB reHAshosi s

is sel.agt.ed f i i AR iated,
L SO PLOTARL ARG o SRS o YRR E UL Sr 56
2011/ Qb 208RAd AadHoA0/ 10258k Acrdspacs | thnalbjatt semptaind nivyi iRfergsyy@ddati ¢ di sorder,
subst ance-i nduced psychotic disorder. The fourth edition (Revised) of the
Di agn&etbiationwish aedadivess Bypnotiay anxiglytike so@psychodies.daHanxieBReINs TR) (2000,

ATer | B0 YR G ASTARLA! MR ol A AL BiRPk RO QML A S dadliRdDgRLL © T OO
for ¢ nerude par anol 8, |so’r%n| zé’é{, catar omi e "Sriundi pr ey en |atged,

schi zaplkeREdAS A Seh&elc, agsell teazafi{Rfinty Dafbite e SHTAednisioana), ast ger der,
brief psychotic disorder, substance-induced psychotic disorder. [0169] The

subj edike.cualp aupdvazalam fallobsrbital ygerdinlid, jafpradetanp revepridsnamitipisiizeent , control ,
anel i oratbi Qn. of reduction of risk of th&) af Of??]gentbi Q[negalnﬂi seases, disorders
and c GHIPEPEHS PR PHEPTEH T S R PR EHIUDC PRI Gt TP uR
agoni $fysprone EIBMINE DRAI N MktdeDSirbocloral, chloral betaine, chloral hydrate,

clomipramine, clonazepam, cloperidone, clorazepate, chlordiazepoxide, clorethate,

chlorpromazine, clozapine, cyprazepam, desipramine, dexclamol, diazepam, dichloralphenazone,

divalproex, diphenhydramine, doxepin, estazolam, ethchlorvynol, etomidate, fenobam,

flunitrazepam, flupentixol, fluphenazine, flurazepam, fluvoxamine, fluoxetine, fosazepam,

glutethimide, halazepam, haloperidol, hydroxyzine, imipramine, lithium, lorazepam,

lormetazepam, maprotiline, mecloqualone, melatonin, mephobarbital, meprobamate,

methaqualone, midaflur, midazolam, nefazodone, nisobamate, nitrazepam, nortriptyline,

olanzapine, oxazepam, paraldehyde, paroxetine, pentobarbital, perlapine, perphenazine,

phenelzine, phenobarbital, prazepam, promethazine, propofol, protriptyline, quazepam,
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[0170] The di scl osed conpounds nmay be used as single agents or in
conbination with one or nore other drugs in the treatnent, prevention,
control, woebiwosatoson or reduction of risk of the aforememtusenedsidsseases,
di sorders and conditions for which conpounds of formula I or the other
drugs have utility, where the conbination of drugs together are safer or
nore effective than either drug al one. The other drug(s) nay be

adm nistered by a route and in an anmount caq nly used therefore,

cont erMyeimco sl azeRAM.disg Pépfeymﬁgwegob&ﬂ?@még ling Ay asigne ygraszepam,

di scl ofgAJLHP A I 1 e ot her drugs,
a pha?ﬁlg{g%utl égﬂlﬂ&g%‘ﬁ%%gﬁ% ? %8%?6??1&@?@%2%3@%1‘2%%&6 (;&nﬁi%g@{ﬁll’ %ﬁ@ﬁ@h drugs and
t he corigeamide] tsiclofsf @iffueperatiasyevactozinbaricdprhmiigl uldazcphar epyaradnc, ahlsplobe
adm ni stered on overl aﬁﬁi ng schedules. It is also envisioned that the

conbi FHTRIPNST ZAhFEPHR, FRIPIdCHcandalts thgrefisad cemhimgtiensdharepipaedithe dipdtind can
be nor, i ] e . I: . 0 . t, the
compoutissh AR S aRke AR ettty SR e Dl RGBS B

bet a- sgaidtiasetherpl bt tiletsicalgamuitidaCr et ase inhi bitors, nuscarinic agonists,
muscarini ¢ potentiators HVMG CoA reductase inhibitors, NSAI Ds and

ant i - ap¥dpi d antph QGRS aselt, thef dhipoghd BRPECImpIbNG if LOMBHAASH (AR 1884

admi n?ste:’?ed in coﬁjitnafalsﬂoen’vmet h geagatl ves, h p%%itli Cs, anx?%l ytics, opd

ant i psythot withputsedebetivy extsecrobahdetarbeuplhski@hibitbr fch as sarb@8pd 8, nonoam ne

oxi dase inhibitors (MAO s), 5-HT2 antagonists, GlyTl inhjbitors and the
li ke GRIFTH ,65@@%10 eliGtsheps gperide ’iOH%}lVe%S 1%@%9&# gide gy aa&ﬁaer%agbam,d

fl uoxet: d |.i | bt : I ahkt s t hereof
I A S g S S

f ur t hemhidigpe Gntiotitants WHaadendsorpedtpcbr Ay gbE st Shdlindtgic Ebninat WOID AV t h

| evodopa (with or. without a sel ective extracerebral decarboxyl ase

i nhi bile&PIOr ABHEPHPS] SCHEPRYN ESCCRIGE ﬁntagowtmmd ermmigaerentorageniskrsycach as

ent ac i i y i i ; tor
ot ag ol A 8nTRAR, AR AAIIRLAIS oSl A R R AR rah ey T AN IEREP

rel at eppicoiatd@ iRt dopamitteigbhigerhebé indthe forfLsfl0fHapnsdsLS&ll9Rcepsblnaly on and
ot her di sease states associated with md uR4 acti vi t&/ in a manmal co%i si ng
oy 1

t he stiepexgmpleoalgaieel Bydsehragides bromochptitramesiate, denpldapae reenviséu naxdga

dosag nd, ampunt . effective t reat t dysfunction in the mral , 1he
conpodnArRRGITE M Sk Sy b, LBl M SIS e B maph
and Zfafe i ndependently CH N or CR7; X1 is selected from S, SO, CO CH2,
CRAR5; X2 is selected from NH, NR7, O; Rl is selected from heteroaryl
optio substyj i I B tituted
wth gg%r mréh%%%%ﬁga pl?gf) & 82&3%86%%%?2 b@?ﬁla{léé%ﬁ%{ tzﬁni ng C, O,
S or Nomppiiidfiehltye shdasthidzitcethionan thews) @etorocpalicadibBizaidpineshigglophdrede.f rom H,
hal ogen, CF3, Cl 6 al kyl, C3-10 cycloalkyl; R3 is selected from H,

hal ogéiphcabwylpipcgdiae piyd indelong glagsge phagukglepticagenREuitakle Gy Pdt her from

carbo i (@ i . ol 3- edal .

cont aitirigtgRG QB dtprRfonlBhe b Aizhe B nd JRERELES nlotBucips.,
subst ipetpheshzctand entudiragine SIRGblcRZBmplre bOthidxdnthamd illidycHlsrgttiedncayid! | ze
to forma 3-8 nenbered rigig cont ai ni n? C. 0, Sor Nat any position

i ncl udhinthirpe.aivelcrReD opk 4 dRenzagepiisys clozanied A expamplecof grougprhemgne iR4 i s

sel ected from, H _halogen, Cl lkyl . .C3-10 cyel qal kyl .. aryl .optiaqnally
subsr 1Epeitls A el P e PPl AR S mpls Rl BRI b one

Or  NDIIRESIoNE. Y reYifdldptie agkritdinBudt foxfaping) duilfiddSadteidperi@she! IN@ilckNt ai ni ng
C, 0, Sor N optionally substituted with one or nore R8; R5 is selected

from apprepiateddlest thegicuenlepticygenteadhen ussroih samkipatiommth thpsubinebeamposind snayt ut ed
with gne or re.R85 heter.o | optional l.y substituted with . one nore R85
may  cylE 0% R AT RSP <3N e S RG: OpPiG esRloglg,
opt i on@dsbMdaSHR ek 14tk 8flioWdhAIne hydrochloride, acetophenazine maleate, fluphenazine

hydrochloride, flurphenazine enathate, fluphenazine decanoate, trifluoperazine hydrochloride,

thiothixene hydrochloride, haloperidol decanoate, loxapine succinate and molindone
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WO 2011/ 057208PCT/ US2010/ 055861 one or nore R8, or may cyclize with R6 to
forma C3_8 nenbered ring containing C5 0, S or N5 optionally substituted
wi th one wo 20mws7#88; R6 is selected from H5 hal ogen, CieCé/umbéiglossseB- 10
cycloal kyl, aryl optionally substituted with one or nore R85 heteroaryl
optionally substituted with one or nore R85 or may cyclize with R5 to form
a CG3_7 nmenber ring containing G5 0, S or N5 optionally substituted with one

or nore R38; R7 is selected from H5 hal ogen, Cl 6 Ik I 0 cycl oal kyl ,
oo _ 6 hyfipghlogde Re %eﬂ@ﬂ% shlpArothenRERZED Ry halopeﬁt@,o Imwizléie é@q% BEREORG om  H

%]F%E g ' | %ﬁ;& 2NR1R25
OCl 6 @ng &olpgéwgﬁgﬂ}%egﬁ%ﬁﬁS?/l)éj;egggdﬁl'ltﬁ%hfl%gsﬂzlt t he egfnﬁor a
phar n&oaﬂ;tnaﬁ@ﬂ bvyth acaepicahtise, dnicval, avigipriveie afmisirile s adizhigol) drormgrriptikeown
side-effect of increasi n% met abotropi ¢ gl utamate receptor activity.
[0174] m?né% chlpprremazippehioieH TSR, ql@aaatnésdlwpﬁ@t feseidopan, fluphenaziist ment of
a neur h S C wth
ApEREIT IS4 NN LR AR AL BL SRS AL S LORRRTRL AR W L
nﬁmm|me%bndla&ﬁ&§ n@ﬁﬁd&@{&)ﬁmgolhdb aladga@a@@ g@h@rrp&ﬂﬁenailh@qﬁmmdé o treat the
dysfunction in the mammal , the conpound an ng a structure represented by
for rm|paar{npyxole,metnmnﬂ rlwrlﬁtgnevsdnmdz, tatrebenprie diestiphopidah thiNidszieR7; X1 i s
sel ect, dhfrn tﬁ}’ DGk CRAR5; X2 is selected from NH, NR75 0; Rl
is sel 8& et o O%eé%zg} Oarzyq Sé%?l onal ly substituted with one or nore R85
aryl onal Iy substitut with one or nore R85 C3-10. cyc| oal ky|l, C3_8
nenberlﬁiﬁl. ng cdhPBF AiPRY: @acemp@ aﬂ%@&ﬁ%ﬁ@ﬁam gorabipatiqr Wit an Wt%'h one or

Cycl odrRisrendr P8 BEI B ke it ErpERIEE Haplrke RSl gngietidiepiory
cycl oabdiyd tricgdlics B2Ssdedn dugy aﬁlﬁgeh@&ﬂlcsf)]’ wlﬂctle@sdwnmh relimak&(lﬁhilbmm{ KSSRIs), may
cycllzetoforma38rrenber ring containing S or N at _any position

i ncl udnofigamsne aﬁ%@@&ﬂﬁ%fﬁ@{ﬁ%ﬁﬁﬁlbkd@@@% Pﬂm@ﬁ@r@ne podescBIMRSE and/ or
S or “ROigtTEnd RS BRIEREIAR HAAHS i SoRRIRERR- LM BORLRURFLD, £° e

Ol’ TTD ra@taBBiistRdo-| lr&eteeptes aﬁtﬁgtiﬁlstdjﬁeﬁtﬁkmgﬁ D redeptod aﬂﬂagcydlsts 1 eyl oal kyl,

aryl optional I@ZV\D 2011/ 057208PCT/ US2010/ 055861 substituted with one or
mor e Rgprepenisy brazgdiazspincsfaHTyA sgorists puraBaish censeially SribF A R8Biabr may

| S
oY e oREri udRpl ol ST et rabBF R FlanidsBsEOSAAY Dpindast O™
hal OQGaHHthgmﬁe adldﬁibran%e HOx &I idFriine aad MmpRininA alhlokasiiy Sbiiphie, Wi t h one

or nore het er oaryl optionally substituted with one or nore R85 may
cycli mamttlmemrtrmtﬁlm ranép@mmylmmﬂm@@nmmgownalmrm@tl%a@ sesrabme,I\IS

t | | bst R6 to f
P o 8 g RPaE bkl e e bR 86 o0 “eginenglos S ik Yy it SRetit o
one Ol ItehtR&ipréffioh, JitHEMERLBEDIORO MazbBonB Bh@IBOkazfad, ApALHY C3 10
cycl oaPky aryl optionally substituted with one or nore RB% het er oar yl

opt i omhlokqaachb&ﬂe,tqlnmdepm khlorezemate, mlnﬂzepmﬁlamzepmy lmyz;dptameowzeparﬂﬁnd o form

a C3 7 nmenber, rin ntaining C5 0, .S or ional ly supstitut th one
or_ oM Fortsp BoheC gt Fpond dndiTasbiseine. 264 pigtapsic B tcb i Rl Ryl
6 @lkyd 5 aryl, heteroaryl, CONRLR25 CN or CF3; R8 is selected from H5
O—| "NRLR2, hal ogen, C 1 6 al kyI C3-10 cycl oal kyl, CN, CO\IR1R25 S2NR1 R25
0C1 kyl , or 2. phar . eutl a acce ble s r eof Qr a
phar rrgg 43étll cal I 3?: ghcec%e rﬁ Oel}alct\ll% |\C/he1ClH>4e 1'é% gtel% ahlon 0dr tuGl a&m‘?o treat a

di sor d@pm@ﬁm@%@dg@%w wm pdheFa1e Dle Ao, @b@tmph%p@rlﬁgt@ﬁeﬁt%oﬁgz%p%m ber
activity. [0175]1n one aspect, the invention relates to method or the

treat rde]n whesh can he edwinisersdrinssigle Oﬁlylgftmlﬁcctqsem Peoficially Hbe dolage tovel willdices

associ t|V|t in a Slin
co- aariphiid id shyE 6 e anattis’ bt R RN o BTG terorh 0 mEaE et e Avrroun
ef f eCtshl\{eﬁ)lé Qosab @RVl Sy BY Siodbolil %‘250‘mtgh<% AR abolt R0 FRNROYRSKEBY By, @
structure represented by forrmula (I):

or about 0.1 to 50 mg/kg per day. Within this range the dosage may be 0.05t0 0.5,0.5to Sor 5

to 50 mg/kg per day. For oral administration, the compositions are preferably provided in the
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(1) wherein: Wo X5 Y and Z are independently CH, N or CR7; X1 is selected
from 55 SO2, CO CH25 CR4AR5; X2 is selected from NH, NR75 0; Rl is

sel ect ed woam1i/isetoer oaryl optionally substituted wth omeTars20mossskRB5 aryl
optionally substituted with one or nore R85 C3-10 cycl oal kyl, C3_8 nenbered
ring containing C5 0, S or N5 optionally substituted with one or nore RS;
R2 is selected WD 2011/057208PCT/ US2010/ 055861 from H, hal ogen, CF3, Cl 6
al kyl, C3-10 cycloalkyl: R3 |s se|lected from H halogen, CF3, G _6 alkyl,
C3_10 fmpgfablﬁéwpn@wngép t@éo%wﬂll%r@% REeracHks m@ﬁ%&f@ﬂwﬂwtclﬁflaéé}» By, " or
may CWeGl 4 t e f-ar r inN By 0)

posi ¢ gt o g 130 PETEBH o o R0B A B o0 g 0RD Rk
R2, ank{ sutivRgredicht Wty sinageinbgd adjyahicatofitbe Gesape @ tBe Patimmvinebetdedttdg
containing C, 0, S or N at,  any positjon including R2 and R3, optionally
subst i hgtcampartds nevdcdnHpistEraen Fgeinenol]lde ddunesmshiappraiarblyance o 6

al kyl ’tw%%l-p%g %%y %h%ﬁo%é’%e&g@ﬁék lﬁa&?e\?&%ﬁ#e\ﬁ t3 'ﬂposvri(iet HE Swﬁl&?erﬁgﬁlﬁgﬁ%ﬁ% R8,

het er oary iona one“or nore ) ctrze with

RS t o If @il eudddrstoodeides e thitiige eaifididbidigvdl.and frefudcy d@;@Fé rahly
substituted with one or nore R8; R5 is selected from H, ha og n, C1_6
al ky| pact®Bulpg pesicat say g varie-aad voidepensl uppn gugs ety tof facgprivinchdsieethe activtly ®f RS,

B T

subst ithdi byt ReiQRE g&ilerdMEAHRSsx, Alet, HRYdcCan@ Itinfco fidhtiniEi@atio, fa8F 6 A cfeBal
menbered ring containing C, 0, S or N, optionally substituted with one or

nor e MBug RENbigativel tetsextrity ohthe partisalan gendjtioan1 agl the kst undsgodedhartmal kyl ,
aryl optionally substituted with one or nore R3, heteroaryl optionally
substi[047d W t lin oneagiectytdicanRRBtion felardytoghatrmaeutidal borBositdnk osmpasifBa 7
menber ring containing C, O, Sor N, optionally substituted with one or
nor e REMPRM] Raving ayrustire Fokesomed Rapdeierila @) 6 al kyl, C3-10 cycl oal kyl ,
OC _6 alkyl , aryl, heteroaryl, CONRLR2, CN or CF3; R8 is selected from H,

OH, NRLR25 hal ogen, Cl_6 alkyl, C3-1Q X Ryl , s CONRLR2, S2NRI1R25
OCl1 6 al kyl, CF3; or a pharnaggutiﬁérfy agrept a salt thereof or a
P i eof a drug known to treat
dr§easerstates. E. METABOTROPI C
osed conpounds and conpositions

pharmaceutical |l y acceptbl e

t he neurotransm ssion d tion QQ\G\%

GLUTAMATE RECEPTOR ACTIVITY [ gL c

can be evaluated for thei?>abili y to act\,as a potentiator of netabotropic
glutamate receptor activity, in particuIaB7nﬂluR4 activity, by any suitable
known net hodol ogy known in the art. exanpl e, Chinese Hanster Ovary
(CHO) cells transfected with human UR4 or HEK cells co-transfected with
rat nmd uR4 and the G protein regulated Inwardly Rectifying Potassium
channevhefdsh:RK) XyEraadpl &t edicpendehéyn CH) Ot ¢rdiR-a3S ay seidcatdefsorho S, 8058430, CHa

Hamamgt su FDSS Fl uorgnetric Plate Reader. The cells re.loaded with either
 Can L Rolseta b ogedtid, Bpes é&ﬁtNByé);&l B e@?f’a&?%h??@?&ﬁﬂ@i%ﬁwg%%?dt he

pl at es,: i g=Tel [Qet i er. For
Puman g GRS R ) R RAAE ARSI R ORGP PR s
seconassmbdnel g adntdeidg €O Swrds opaoealiysabstagtde dith@nt benmoed R R, i¥¥dlected

2011/ 05720Q8PCT/ US2010/ 055861 and t he response in cells was nmeasured.
Appr otiomuttdihplaggn, GivaCas Hkyls CriostigledkylaRels sclgcled oy i Alogen. & nigq iy,

ort host eri st e or. k- el kit i 20%
(Ecz0) ot SRR PNt R el Lo AR RS b AT M Bl AP BAL I

I esponsemsabeitd aiigloddtainlvoC PO NSILEN dt aheposittonciacioding RathdR;,afptiohdlyR4 agoni st
(e.g. glutamate or L-AP4) eliciting 80% (EC80) of the maxinmal agoni st

r esporglstifiged withone opmoreRe &zl and/eirs. aneWregplogsibengislispedormed 3-%or rat

nd uR4/ GQ.RK_experi nen i.n .est apl,i d f roxinately five
secondi MGG REHTRIRE G, Ra S WS LB HRT ST HER BIG R BBEHE M ted
conceR¥ithedrct idre RIOR) Bisc@rsd adehe AR OB tabdyY, (1:334\5)?@[&11@[16&3#1%{10@19 utes

| ater. Potentiation of the agonist response of nd uR4 by the disclosed
conposHeisityied with oae vemoss Rameicheardapsionallyrsabpvwise with anker BORORg®deayt r at i on

of agoni,st . he presence of ¢ ound. co red.to.the.response to agpni st
'n chavelissanifta BERESinaeTgef i G rRrRo R 86 ot CPiiemRg SR br L 8 nse
of nd uR4 by the disclosed conpounds was observed as a decrease in response
to the EC80 concentration of agonist in the presence of conmpound conpared
to the response to agonist in the abséfee of conpound. [0177] The above
descri bed assay operated in two nodes. In the first node, a range of
concentrations of the disclosed conpounds are added to cells, followed by a
single fixed concentration of agonist. If the conpound acts as a
potentiatior, an EC50 value for potentiation and a maxi num extent of

. - o o, o o o - o - I T Y 1




WO 2011/ 057208PCT/ US2010/ 055861 [0178] I n particul ar, the conpounds of the
follow ng exanples were found to have activity in potentiating the n3 uR4
recept or wo 20hsafosr enent i oned assays, generally w th arCECS010055861
potentiation of |ess than about 10 ii.M One aspect of the disclosed
conpounds have activity in potentiating rat and human nd uR4 receptors with
an EC50 for potentiation of |ess than about 500 nM These corrpounds further

caused a leftward shift of the a n| st E reat r th - fold. These
corrpo@ﬁ8§r g1ogc Bodistit decksd %%rflelrlﬂga uCacikaé (%/apgﬁw %t&%)opafm%nan and

t
bty B BT of FlOERER]. kOl AL OBRALEE i oy Blot®Re SRE°"

MEDI CAMENE WithIR9bl forma €; ageabtrediring contaiid ONOJ & baNesptichaltiptutsdsitddowith he
manuf acture of a nedi canent for potentiating nd uR4 receptor activity in a
nmamalone OFBITSRn@r sswsyAlizegvith Rotegetuna havicAyceedding roptaang epPeS€hted by

f or rrul X ent r~CR7; X1 is
sel ect dglka)l%’%uw%%tgwﬂh X O@Tg]gﬁiééﬁe%fkl S se?lgeit I%Q/m]n Fom® Mﬁl?i C3I\]1??7, 0; Rl
i s selcgeibgrlylf &r9ndptivabiey Qﬁ)@&ﬂute@mﬂﬂo@iﬂ dryn&Y RS ! ndterb &1 ¥htidhaldy QubetitubedreittR8,

aryl optional Ié substituted wth one or nore R85 C3-10 cycl oal kyl, C3_8
menmbeoag of MeEe ommaamcmghzewnjl RsSchprrNa Copticathar riyg seraining & &4 SArth one or

rver oaplightyiofihEE hiooh 8 ol REH AR les Fom SRy e AR G 0
cycl O@b&aélkymcl E@ﬁle%rﬂawetér@aﬂ TENE RONMTNGRARNN is stlbéted &oReMy| oHOr My

cyclize to forma 3-8 nmenmbered ring containing C, 0, Sor N at any position
i ncl udVhdi.Rrlegsd, %@ﬂﬁ’iht(izomeydlqﬂﬂ%@ﬂ; CANBIR iSO NI B, 0P C relley ;BB and/ or
R3, an et her i,ze to forma 3-8 nber rin in

S or *Rtatnairich B Riceglyo 2t iifons Sra Phiftes Rl Forentl Yeliul? Mifiel fieh one
or mrpﬁar%ceﬁfball?a&% @slkedrferom H, hal ogen, Cl1_6 al kyI C3-10 cycl oal kyl ,
aryl optionally ~ WO 2011/ 057208PCT/ US2010/ 055861 substituted with one or
nore R8, heteroaryl optionally substituted with one or nore R85 or may
cyclize with R5 to forma C3_8 nenbered ring contai ning C5 0, S or N5
optiogﬁ]{%substltuted Wi th one or is selected from H,

hal og IHQDEiPEWINGC%{EﬁP%WWWIWCOWF%ITIQBI& onal Iy substi tut ed wi th one

or nore R385 heteroaryl optlonally substituted with one or nore ?/
Y

cycl i 481481t h Ra mGluRgAFoacED Be giowp dH e Ry BEHbANdinlgcetsd elprgiqsmnm
optio to form
0P O RS by e B R r AR SR 8 A Pt o1
one Omhetdrecdpor tR@egLﬁaté tcaclead d‘frb@m GMBAMﬂdOgJﬁBma@ 16 a@dlﬁyﬂ, ,m@%R:hQs also
cycloal kyl, aryl optionally substituted with one or nore R85 heteroaryl
optl oﬁapneweéab@tqw eldn wpmh petienaptiaigeasiorg SméHulkrhis eép@ls&eéén WosPrAB to form

cont ai ni bstl t th one
o v sy By EPRRR e Ry Rer fybin B0 iR gSt dE M Sl kyr
OCi _6 alkyl 5 aryl, heteroaryl, CONRLR25 CN or CF3; R8 is sel ected from H
OH NR R2% hal 6@éﬁng@(§mﬁmémyl C3-10 cycloal kyl, CN, CONRIR25 SO2NR1 R25
0 C16 alkyl, CF3; or a pharnaceutlcally acceptable salt thereof or a
phar maceut ib¢al | yeadai@pwétypém@éy meaemewt an ethep moggrtfnciiophar maceut i cal |y
acceptabl e carrier.

c) motor learning

d) emotional responses

e) habit formation, including repetitive tasks and perseverative thought processes
D reward systems

2) vision and olfaction

h) cerebellar functions;



[ 0180] Thus, the disclosed conmpounds and conpositions can be further
directed to a nethod for the manufacture of a nmedi canent for potentiating
gl ut amat ewoeospisexosacti vity (e.g., treatnment of one or mora@se@wnsdsegi cal
and/ or psychiatric disorder and other disease states associated with

gl utamat e dysfunction) in mammals (e.g., humans) conprising conbi ni ng one
or nore disclosed conpounds, products, or conpositions with a
pharmaceutical ly acceptaple carrier, or diluent. G USES OF COMPOUNDS
[0181] I n onk asp&ding 4ndd ?Wélﬁf%ﬂ{%o%ha 1¢ BoiRawss:3da conpound for
potentiating md uR4 receptor activity in a mammal, wherein the conpound has
a structure@ repsksparegaksfulesnul a (1): WO 2011/ 057208PCT/ US2010/ 055861
wherein: W X, Y and Z are independently CH N or CR7; X1 is selected from
S, SOAs 66k, MIBRIRAGRARS, mA§@r ioke wehembédatiorosfi CNErelMRT disBaseiRkyndroses act ed
from heteroaryl optionally substituted with one or nore R8, aryl

opt i oMAMGNS rRiYed fiseases o PRGBS B 1‘#6*@ REstes- 10 cycl oal kyl, C3_8 menber ed
ring containing C5 0, S or N5 optionally substituted with one or nore RS;
R2 is sel e@ed fHedamsopis discherg parkingmagnGinddtlridydordecainydvingekombikl ; R3 i s
sel ected from FBCPEJO en, CF35 C1_6 al kyl, C3_10 cycloal kyl, CN, R25 R3
may toget her frdMYERFESnyYI, t hi ocarbonyl, or may cyclize to forma 3-8
menbered ring containing C5 0, S or N at any position including R2 and R35
opti onal | y Pubstif&Ed with one or nore R8; R25 and/or R3, and W may
together cyclize to forma 3-8 nenbered ring containing C5 0, S or N at any
posi tion i ¢l udithmtirgtonisdliRass epd pbandibgrders ysolving wyoluntaly mescroentyarde RS;
R4 is selected frgm H5 hal ogen, C1_6 al kyl, C3-10 cycl oal kyl, aryl
optionally subsfvgﬂ?ﬁﬁwmﬁth one or nore R85 heteroaryl optionally
substituted with one or nmpre R85 or may cyclize with R5 to forma C3_8
menber ed ridg cdRuEsti yndeonts and relatedigickingidiesdary substituted with one or
nore R8; R5 is selected from H5 halogen, Cl1_6 al kyl, C3-10 cycl oal kyl,
aryl optioral | y Ghsbsstvictoompdlsiwictdasondrs apd other perR8Srahiee belwaropd! dgordesnal | y
substituted with one or nore R85 may cyclize with R4 to forma C3_8

menber ed ritng cowddadtive dgotderOiinctuding Magaptideperink \disoudesd, ahdit ed W t h one or
nore R85 or may cyclize with R6 to forma C3_8 nenbered ring containing C5

0, S or N59pti GRAIZbYhrSMBSAY bihbeshyshdtlt ARRdQs nore R8; R6 is selected from
H5 hal ogen, G _6 al kyl, C3-10 cycloal kyl, aryl optionally substituted with

one or noreg,R85 . i |y substituted with one or nore R85 or
may cycIizgomﬁtﬁﬁﬁg&%gﬁ?%gﬁ%gh%ggg{nenber ring containing C5 0, S or N5
optionalIy.substitugeggmﬁth_one or nore R3; R7 is selected from H5

hal ogen, C 6 al'BHCY 88965ty cl oal kyl, 0Gi 6 alkyl 5 aryl, heteroaryl
CONRLR25 CN_or CF3; is selected from H5 , NR1R25 hal ogen,. C1 6 al kyl,
C3- 10 cycl GAl ky|@0wa§@¢§\mW§0 RIS BCef O %Hﬁgﬂ-{nd@%@;mﬁm disorders;
pharmaceutical |y acceptable salt thereof or a pharmaceutically acceptable
deri vat i ve d her gstrogpnc 1g¢ to05TROSPAT SR WwEsale1 [ 0182] The di scl osed
uses for potentiating nd uR4 receptor activity in a mammal can further be
directed fa) usepilepsyreati ng one or nore disorders, for exanple
neur ol ogi cal and psychiatric disorders and ot her disease states associ at ed

with glutampte @QyshidReideRNfdr@x&npleRaékillosRMoMadi Sease) in a subject, for
exanpl e a mammal or a human.

g) type 2 diabetes, and/or other metabolic disorders; and

h) taste enhancement/blockade.

[0149] 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.
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H KITS [0183]In one aspect, the invention relates to kits conprising a
conpound having a structure represented by formula (1): (1) wherein: W X,
Y and Z ave ndspmadently CH, N or CR7; X1 is sel ected fPcoms280/05881 CO,
CH2, CR4R5; X2 is selected from NH, NR7, 0; Rl is selected from

het eroaryl optionally substituted with one or nore R8, aryl optionally
substituted with one or nore R85 C3-10 cycloal kyl, C3_8 nenbered ring
containing C, 0, Sor N optionally substituted with one or. nore R3; R2 is
sel ectl@PWr om  Hhericlogehconmpeandygangegisgd ps siegle 2N Q1 18 spRpinatigpawith one

sel ect ' I : (o - ' R3
ray ¢ G0N §er Hrueb B ARE ooy reenfor cbirol, fnietita R4 rGEHon oERSK SFige ¢
menbe raidembmipned disaisds, MdsotderDandTonditidnafor aychipa@mhpouads offolriglh Mgr B2 otligd R35
optionally substituted with one or nore R8; R25 and/or R3, and W nay

t oget Haresdyre pildtyt where tha eonthimtion pb drugd tgefyr asmater AT mgrasfiagtivasthgp efhest  any

ositiQn In I n a opt i I,y suhst.i L e i r..nore R8;
Rt s s U6, PPNt A i bRk URelty SBTRLAE RS, Wholh ROmh1, TREE
opt i ongdrbpres UBEEmpotaRulyiol sefiRn@4lly0itiea BRBlobet @hgRuNd. Wiich @riddcloged

substituted with one or nore R85 or may cyclize with R5 to forma C3_8
mebe cemppiithis ¢ieeit eantintppraiconsly Sithrongor s othar dygs gipkeimaseeticahi t h one or
nore R8; R5.is.selected from . hal n, Cl L kyl , . C3-10 cl oal kyl ,
aryl opmPonrT i EHENTE PR St e B iiss Fa s instives epgrngit paRaty
subst iHdH#&r, e ddnfigatidh theR4py (B8 al1saBY a@ifihibéRd WhiRefbpi dREMIA. Eis8lso
menbered ring containing C, 0, Sor N optionally substituted with one or
nor e R8Gisionchliyt thy coinbmatiprt ¢f RE or mdroastiva iGScdcnte pinka diclobgrgcosmound milhg C,
0, S gf N, &g 201%{057 08PCT/.US2010/ 055861 optionally substituted with one
or o8 MHS cisariguilin cithen ay § §iRglCdecal ogen, €1 6 al kyl, C3-10 cycl oal kyl ,
aryl optionally substituted with one or nore R8, heteroaryl optionally
subst i t ut ed- WTRBABWENGHERBORS R85 or may cyclize with R5 to forma C3_7
menber ring containing C5 0, S or N5 optionally substituted with one or
nmore MBISIR7 is Skkeompdufdsaimclased hatingenyse€i f6r tedakipg,, pr&@ntitg, eyecliomtikg |

OC _6 alkyl. 5 aryl,. heterparyl, CONRLR25 CN or CF3; .R8 is selected from H,
a1 ~NRerslingp g g ok iR 0L GOl al T e R S SN RS
OC1_6 \alkMlitanafedlysfinc o NALEBESHEL L@k InYetR& LRt AR E oStk bertil 2 & or & iRa
pharmaceuti cal |y "accept abl e derivative thereof, anhd one or nore of a drug
havi ngulgye&trromprising eheedtépeatt adofinistenng stho gubyedt abkehstope disglosddarvaipeundsae pt or
activity, a drug known to treat a.disgéafr associ ated with increasing

met abé%%wecdqgﬁ'wéﬁ&%@afs%@ﬂt%mpaélﬂp@ai or ghigrgiong d&P@@@iﬁf@Wﬂ%a fPBE t he

”eurO%hagﬁﬁhﬁﬁkﬁ@ﬁQyﬁﬂHﬁP&kﬂﬁoﬂggi ﬁ@gﬁgg&sease states. [0184]1n various

aspects, the kits can conprise disclosed conpounds, conpositions, and/or

pr odu 0- pac ed, co-fornul,ated, and/or co-delivered wth. of her
oot For AtmrERa L PR PPl g o ShE Cetb oLy i an,
or a RPRAHIRGE 8lordeR aBioRMtdeyith Klutanf@Bfshiiicheh A AludfdcossfhRiRd thelogpae fornms
and anot her conponent for delivery to a patient. [0185]1n further aspects,
t he kiatimirgsieringoiophd sbjashet loast mog disdosedrconpnpmhehtesst oo disclosste or nore of a
drug havin . kpnown side-effect. of increasi t abot r opi ¢ gl ut amat e

" ecoptBRTEE A SPBPS PTG R 1 G dheiosediProdhcidn aostisioat aoUR h

I Ncr east-Ag JYB1HRAROHE ARbAIE UL atRli &t r eceptor activity, and/or a drug known to
treat the neurotransm ssion dysfunction and ot her di sease states) and

i nstr i,0ns for m nstration t ient W Lh.on [ re disclosed
compolb " omndar pins, SahEPA s BuR PRt LRt beRofin R R ey
a dr ughfoaseddueslogidal RRY phyechaftic dkorded RATHRGefebrat AbfidHsQUbsdguent kd Eargigarpr i si ng
one or nore other conponents (e one or nore of a drug having a known

si de- dypasssuigery and gtk &brégia&tspher@amaraé@@dﬁ@@@@t lorad dreping poyinaigl dr ug

known,to treat.a disorder associated, with increasin t ropi c .gl utamat e
Fecept Pt ERiRy S bE ARG L i e, REEERE e B QOB R R S on
dysf unieinicftia) 2R B hoReTs dibesRaBBN SRS CheRE, dniydtiopeit 1ARSE! fRrogoadmigist rati on
to a patient with one or nore disclosed conpounds, conpositions, ‘and/or

pr oduetlsrosis, ocular damage, retinopathy, cognitive disorders, idiopathic and drug-induced
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WO 2011/ 057208PCT/ US2010/ 055861 1. EXPERI MENTAL [0186] The fol | owi ng
exanpl es are put forth so as to provide those of ordinary skill in the art
wi th a cowplzetisdioscl osure and description of how the ceopasaes/055861
conpositions, articles, devices and/or nethods clainmed herein are nade and
eval uated, and are intended to be purely exenplary of the invention and are
not intended to limt the scope of what the inventors regard as their
inventiaon. Efforts have been nade to ensure accuracy with respect t
nunbeF@rkiRsog s disgassy mU§C,u1%réﬁﬁ“é%@anrdé%0ﬂ§tr%w9mﬁ Was pRseylpiPesticHy RRYGBg i ons
shoul . . i-ndi .ot ] . . s by
et gt pLSERURY Hnl Blions, BhgamoRERATLERARIBANSe) BAALY (RARIALLS O, o
at or soesdncatsieandeeiddictivie ®tBaAli&@eine udingraitiivads td abstanepdinchdinghpidanpounds
of this invention are illustrated in the follow ng Exanples. Starting

mat er ingogingrigbacke Prasyisstlehol. hearadirrpines cagaing, prdabyrs, buywscs sitnerci al |y
avai | f . r d1.ng: I . ! or as

) T ustr i R A e P LRk Rute A B B RES WBRe ™ v
400 ( 488ucbbipjodacts Masdhal) bengdazoflBe MiMﬁe)daﬁ%,Cﬁgfmbﬁ@t e} &esity, | - 1

chem cal shifts are reported in 6 values in ppmdownfield from Me4Si as the
i nt er maychesiardhizeplirenicpaiRty (Mepluding genewbaed avichs disendrprenic diserfics ghd shi f t
mul tiphici.t s 5 .singlet.. d = doubl et = triplet, g = quartet r\=

br oad Poie e dpdrt R0k ea SReS nsluoh debRim iy PR EioorBi G
shi f t Srigd@infleROFAIESE heiti M, UBSitus"mBRMR MckéhctRn GPHdye 5kRAR, BRakedtla, t O
77.23 ppm Low resolution mass spectra were obtained on an HP1100 MSD with

el ect mewpinudingicats dndrehrasigpein stgsh.uevan pamsistregelle painvequegonatsopdedindn a
Bruker Dal tonics 3T Fourier transformion cyclaotron resonance nass

Spect POTEEEI R PR A S EPERE pl5gp Ay B UL ooy FESIEOh n | ayer
chr omgt.Ral A¥RRy BRbIISF, "RAdEA dM e alSitesQind Dt hiRkdbb @ d861dcR0tkteP! at es.
Anal ytical HPLC was perforned on an HP 1100 with WV detection at 214 and
254 nnitedabogy and chndet.SD det ecti on, LC/ M5 (J- Sphere80-C18, 3.0 x 50 mm 4.1
m n gradient, 5% 0. 05%FA/ CH3CN] : 95% 0. 05%FA/ H20] to 100%

[ 0. 0599 15| CH3CNJAnxRit pissrdbisuBat b b tre@td onpréRent@Esy M Behpoditiénscdisd sxat HP
1100 purification system (reference 16) with collection triggered by nass
det ecthewin ingup¢ sercsalized ansaty disprdsh paniashiordsr.aand obpaseivacegpepig diserdst. HPLC

de., \: 1R:.ph I di,ani. f | uka. and
7 5 n BB RS R U "R BF LRQEDaL PR Pbcse a1 ot her

r eage i &duony @lc@hmpﬁbﬁﬁ&ﬁaief;ﬁ%,/ébéﬁ’ih& Redai©d, GhnoEes, e?débd Wi R WIS B8mWyutiout
purification. W) 2011/057208PCT/ US2010/ 055861 [ 0188] Exanpl es Exanple 1

5- ( 2- eddigiobabsipnedsi(oyludingpybstaticns suoh By opiatdsemigesine/ jobatcdaredusts, alcohol,

benzodiazepines, cocaine, sedatives, hypnotics, etc.) and substance tolerance.

[0155] Thus, in some aspects of the disclosed method, the disorder is dementia, delirium,
amnestic disorders, age-related cognitive decline, schizophrenia, psychosis including
schizophrenia, schizophreniform disorder, schizoaffective disorder, delusional disorder, brief
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.

[0156] 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



Step 1: A m xture of 4-brono-1, 2-di am nobenzene (1.00 g, 5.35 mmol), sodium
bisulfite (1.02 g) in water (8 nL) and ethanol (80 nL) and 2-pyridine

car boxal debyda/5®083 g, 5.88 mmwl) was heated at 90 C f ecTAB2010/033361
reaction was cooled to roomtenperature and concentrated under vacuum The
resi due was partitioned between water (60 nL) and chloroform (80 niL) and

t he aqueous phase was extracted with chloroform (2 x 50 nL). The organic

extracts re conmbi ned, dried (My504), .filtered and. concentrated un
vacuuriso e@m@eﬁw@e@r GH @SR e ioyrih %ﬂhﬂa) of t%ﬁ@l%g@gft&tﬁéldv%%hsaa% |M?IB’&P‘B{/

colu t rd 594

of Sngégnn%qﬁgé@yr i'di n- g\d;(tf? g‘?r@dﬂée@nczag[@%“ é%ﬁ%ﬂ%@‘@l@h%’%@“{ﬁ%@ 8% @ 254
nm R'brﬁfldes&i?dldigmst;lc ﬁbklneluaﬂlg ahMetyl] an8trelpted (disordrrss Thededcledd: phniodisofder

5- br onp- 2- (pyrldln 2-y1) - 1FLbenzo[c/]|n1dazoIe (0.487 g, 1.77 mol)

tri et RYihe®h Wehoqup aganfioblag agsanhebia) wigheyt histryet papiadiserdpy ﬁIPe&lfF?ePl\Oblae)ZZQ,
0.177 S d 0

3.55 gaﬁyﬁgh@/&%%$reaé%lo%¥@”h$%§§‘ g%tsﬁﬁ%?ggk%%dgégﬁfgga%erd%d?%liof 15
h.  Theeh@altded @nxidyxdisoréerVafkidly Hidorier Wi b aglehyttl @s@batcandlﬁan Lbstaed- washed
with IN HC1 (30 nL), saturated NaHCO3 (2 x 30 nL), dried (N@504) filtered
and condised panield disaeisr andenxinty disoieveototereisadeecifiedduct (0. 693 g). The

resi due was purified by colum chronat ography eluting with Et0Ac: hexanes 0
to 509915V gi ve tlhent ukpects heenenfibe rdlatbatoyrhethods for the treatment of a

5- br ono- 2-(pyr|d|n 2-yl zo[.c/]im dazol e- 1 car boxyl ate and tertbutyl
5- br or’i’ﬁu@tr(“bi}m?%‘?% 3’2 fgloqm@étﬁ%r 1%?/&1’? Hirtgnaureated (‘f’éﬁh%(it}/’f%aé“"l%lar?er

1(0. 2 Y 7 Boc +
Fl ] |§%a e alggf@é’“%lg% st a0d@%%é“%§§ @ag%%ﬁ At f&%?ne gzilﬁ%%un% ﬁa[er%gg = 274
[ M - Bad amobmt]efBSteve t3: tn%aﬁthaﬂygﬁmaftmnaﬂelewnahm\aaﬂleajmmp@eﬁld Waxtitg & stergeure 1 (0. 05
g, 0.134 nnDI) dii sopropyl ethylamne (46.5 iut, 0.267 mol ), Pd2(dba)3

(0. 003ergsentsddydemmin (Y, Xant phos WO 2011/ 057208PCT/ US2010/ 055861 (0. 0077
g, 0.013 mmol), 1,4-dioxane (0.28 nL) and 2-chl orophenyl met hanet hiol (17.4
L, 0.134 nmol). The reacti on nlxture & witReargon for 5 nmin; the
vial was capped and heated at 100

t hex/eacti on m xture was
cooled to roon1tenperat te mnth 0Ac ), filtered, washing
with EtOAc (10 ni) and | trat ceR4rateR>under vacuum The
resi due was purified by coI mm-x kit o aphy elutlnS wi th ethyl
acet ate/ hexanes 0 to 25% affo d 23 f tert-butyl
5- (2-chl orobenzyl t hi 0) - 2-(pyri di n- 2-y1) - 1 benzo[ ¢/ ] i mi dazol e- 1car boxyl at e
(or the isoner, tert-butyl
6-(2-ch|orobenzylthio)-z-(pyridin-2-§£5-1Hbenzo[c/]inidazole-l-carboxylate)

(3899. LCMS: >98% @254 nm RT = 2.37 min., mz =452 [M+ Fir
wherein: W, X, Y and Z are independently CH, N or CR7; X; is selected from: S, SO,, CO, CH,,

CR4Rs; X, is selected from: NH, NR;, O; R, is selected from: heteroaryl optionally substituted

with one or more Rs, aryl optionally substituted with one or more Rs, Cs_1o cycloalkyl, Csg
membered ring containing C, O, S or N, optionally substituted with one or more Rg; R» is selected
from: H, halogen, CF;, C, alkyl, Cs_;o cycloalkyl; R; is selected from: H, halogen, CFs, C; alkyl,
Cs.10 cycloalkyl, CN; R,, R3 may together from: carbonyl, thiocarbonyl, or may cyclize to form a
3-8 membered ring containing C, O, S or N at any position including R, and R3, optionally
substituted with one or more Rg; R,, and/or R;, and W may together cyclize to form a 3-8
membered ring containing C, O, S or N at any position including R, and R3, optionally substituted
with one or more Rg; Ry is selected from: H, halogen, C, ¢ alkyl, Cs.1 cycloalkyl, aryl optionally
substituted with one or more Rg, heteroaryl optionally substituted with one or more Rg, or may

cyclize with Rs to form a Cs.s membered ring containing C, O, S or N, optionally substituted with
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Step 4:To stirred solution of tert-butyl

5-(2-chl orobenzyl thio)-2-(pyridin-2-yl)-1H

benzo[ c/ ]woi2dazsims1- car boxyl ate (or the isoner, tert-becylus2010/055861

6- (2- chl orobenzyl t hi 0) - 2- (pyri di n- 2-

y1l)-1H benzo[c/]i m dazol e-1 -carboxylate) (18 ng, 0.04 nmol) in nethanol (2
m.) was added 4M HCl1 in dioxane (1 nL, 4 mmpl) and the reaction m xture was

stirred at roomtenperature overnight. The reaction m xture was
concefif 8 B Re s l%éf‘é%ﬂr fgom: Hnlaloges; GuetdCpofydddey liiyyapiendly phase

pr epar I, . 1 . . .

B (oo butRad WnongoBtS: Ry heterparyl ppsioualy, substitutod with ang or pjore Ry iy (g g
Mgy, 389lize WAMR, toIBf0 @21 hentbercdl@Ting AnfAbhimg @, O, bz NFopmdallWkitstifoxainpitle 2:
5- (2- Chl or obenzyl sul fonyl) - 2- (pyri di n-2-y1)-1H benzo[c/]i m dazole _Step
1: To 218F MosgRs o1 maysclse Wlﬁ‘(ﬁé tlgprgm a Csymembered ring containing C, O, S or N,

5- (2-chl: ' - i di p-.2s .

benz o[%? } l?l aﬂ?ﬁ%%ﬂtﬁé_@ {ll %tgr n(%g) }; Fdaog éeﬁf’(%lr"){%%%éﬁ%dofﬁ%r?; H, halogep, ¢ Vi alkyl, Cs10

6- (2- Qb&l@ﬁlﬁ@@ﬁ?&bﬁﬁﬂn@my gutlsitykdddiviftr @ne or more Rg, heteroaryl optionally substituted with
y1) - 1H benzo[ c/]i m dazol e-| - car boxyl ati) (0.023 g, 0.051 mml) in CHC12 (1
m), wasoagwedRa-orarlysyelrertinkoiodors ipd ¢ TOmmbsuring gontgnings..§). SrM2 nmol )

and the..reactipn..m xture was stiygred.for h. Pot.assi um £l ugri 0. 009 g,
o 152 pipFSB R M at T pRh Rt Boelid oo i B by e

t hr oughclealkiyit @o;@@lfymgrw Keferb@4 N YI0R®, RC hE R dr & { RDisRblketed A8 i HIOAL € Was
WO 2011/ 057208PCT/ US2010/ 055861 concentrated and the residue was purified

by colNRaR:ciulegent OgradiphyCieb adandyh €N, EODRCRhSEMNB RO Q01 4090t GFaéford 15
f t - but 5-(2-¢chl b | f 1) - 2- idi.n-2- .
B e M R S F M e e e

6- (2-chl or obenzyl sul fonyl)-2- (pyridin- 2-y1?1- 1H benzo [ci] im dazole-1 -
car box13f e) (6%%)96 pONE: thegpognigpp 1olatashio rpathedson potgptiptingmGlyB4 aptrigde +H) .

5 (5. BintBieShoohiT PRy Sl hStiaP B sygicqtat least one compound having a

structure represented by formula (I):

X X;  Rg
= VT X
Ry J\ YR R
= \ 4 5
X; A
Rl R7
(D

2

wherein: W, X, Y and Z are independently CH, N or CR7; X is selected from: S, SO,, CO, CH,,
CR4Rs; X, is selected from: NH, NR5, O; R, is selected from: heteroaryl optionally substituted
with one or more Rs, aryl optionally substituted with one or more Rs, Cs_1o cycloalkyl, Csg
membered ring containing C, O, S or N, optionally substituted with one or more Rg; R» is selected
from: H, halogen, CF;, C, alkyl, Cs_;o cycloalkyl; R; is selected from: H, halogen, CFs, C; alkyl,
Cs.10 cycloalkyl, CN; R,, R; may together from: carbonyl, thiocarbonyl, or may cyclize to form a
3-8 membered ring containing C, O, S or N at any position including R, and R3, optionally
substituted with one or more Rg; R,, and/or R;, and W may together cyclize to form a 3-8
membered ring containing C, O, S or N at any position including R, and R3, optionally substituted

with one or more Rg; Ry is selected from: H, halogen, C, alkyl, Cs.; cycloalkyl, aryl optionally



benzo[ c/]i m dazol e-1-carboxyl ate (or the isoner, tert-butyl

6- (2-chl or obenzyl sul fonyl)-2-(pyridin2-yl)-1H benzo[c/]i m dazol e-| - car boxyl
ate) (0.0462011/637881 mmol) in nmethanol (1 nm) was addedpéNus@iioionssdi oxane
(0.155 iut, 0.62 Mol ). The reaction m xture was stirred for 15 h at room
tenperature, diluted with Et20 (15 nL) and the white precipitate was
filtered and dried under vacuumat 45 C for 15 h to afford 8.4 ng of
5-(2-ch] orob Isulfonyl yridin-2-y1) Hben /]|mdazole(59%

LCVE: SB@%%@ 1t ofgPr P@Pfe-?‘ %?gfr Y, OP“HM%’-S“%WMF ithigne OERipReLT I 26

\ive][ Fu%&a&gr‘)ﬁﬁlﬁo Zfﬂgfé%:ad in%j%qw val ‘“e%tﬁlt ‘?mé%g ?Zgl 0§(Iiﬂ %h&%ﬂg Stltut davﬁletltlhl ol
(1.0 eguiovaloenR); Rsris Ea!‘i&te(dlfr&nl\bl ledlogeh, Gasalladded, Kﬂ&ﬁk}ﬂ,?arﬁ c@qunall@zl ents).

After 16 h, the rxn was transferred to EtOAc: wat er The_organi c | ayer
was sébla%ﬂéltt@%wh@né ek er Ralheleromynpdond brsubsittated )ona@a ¢ Re Maphe

?gt g[l: nzy t?% lﬁljF/?r 66#5%? {GHS{ ggﬂ@ﬁ?lﬁ gQQCﬁyl efﬁegﬁ%&aﬁig@éﬂ%tedﬁ@ t aken
t hr OUQ)}ﬂe\M hﬂ@éle,fdﬂ ek clipddwift Rafol form a'(kl NMb(efEﬁ(hﬂgl'ébnta(ﬂﬁfgl@) 0,808N12 (d, J

9.2 Hz, 2H), 7.42-7.40 (m 2H), 7.36 (d, J = 9.2
2011/ @wmlly@ubwﬂ@ciwf@mmnmg&,&zszs ccpeal frm: IiH)alogﬁn?,@l (@kylL X St ep 2:

T I b 4 t | f 1.

pon at 00 e oLy BN e SRR hek PP Ol s R "

was r eBVethord RE o @ idyeleWath R Oolol foned ARy n{emb@r tih @ boriaif g @R, sography (TLO) .

The reaction was added to DCM NaHCO3 (sat' @jyé@ hiaﬂand the organic |ayer
m

was s @ptoaalydubsiftuted widhsing ngnmr@Rar&;ahs@e¢ agenet (). Gnd bri ne,

i ¢ 1 oghERy RS BRF ol et RSB CRRSORCE i ca: R BBy g o g, 8> (114
EL 0AC NIEXINGR)enl CUBIOHRE PRl T G, f] 80206 @émaﬂl&\{h (¥ Zor 333. 8

[M+ Naj. a sol ut’ion
1-chl cpxhamiacélét(caﬂyn atacpiehlenyglt Jieudof ony pharetehgutichignzengabln detiGtice (RrSLN) anas

added 5% Pd/ -0.1 ui val en at nospher.e ( was applied to

t he r?ﬁsarﬁefflgﬁé‘ou%etfggnieztﬁ po*ﬁ_”%fat@ Fﬁﬁéﬂcqp §‘C%‘f1tys’flz§€? ﬂli’éfcﬁat erial, so rxn
was filtered through Celite and concentrated. The crude residue,

4- ((248H%r obendy psapdmsely tednyantine rel%ﬁ%wcra@th@@opfmmugtrm&mﬁﬁ&ﬁ actiyiity Her
purifi t| on 95% Ver, st.ep 50%

Bt 0ACPhEY 1Pag P 81?E 1% JthﬁS &P 5 Corﬁﬁ“mgs‘ﬂez%t Hion Xn%@@e)“&i %%‘ﬁasgmle ?émpoun%l 9
[M + Iﬁ[wm taegp(ugtureTI@ pRs&@d byl BAm@h (Hhhe 4- ((2-chl orobenzypsul fonyl)aniline in
DMF DI EA (4:1) (0.1 M . The appropriate acid chI oride (1.0 equival ent) was

added and after 12 h at 85 C, N-(4- ((
chl or obenzypsul f onyl') phenyl )p| col 'W’lﬁ’ F}? purified by
mass- gui ded preparati veRHPLC ><

>4 J\ .7 Ry

Rl R7
@D

2

wherein: W, X, Y and Z are independently CH, N or CR7; X; is selected from: S, SO,, CO, CH,,
CR4Rs; X, is selected from: NH, NR7, O; R, is selected from: heteroaryl optionally substituted
with one or more Rs, aryl optionally substituted with one or more Rs, Cs_1o cycloalkyl, Csg
membered ring containing C, O, S or N, optionally substituted with one or more Rs; R, is selected
from: H, halogen, CF;, C, alkyl, Cs_;o cycloalkyl; R; is selected from: H, halogen, CFs, C; alkyl,
Cs.10 cycloalkyl, CN; R,, R3 may together from: carbonyl, thiocarbonyl, or may cyclize to form a

3-8 membered ring containing C, O, S or N at any position including R, and R3, optionally



LCVMS: RT = 1.37 mn, >98% @254 nM mz = 375.8 [M+ H . Exanples 28 -
were prepared in a simlar fashion. WD 2011/ 057208PCT/ US2010/ 055861
Exanpl e NsoeoHasmeBa hECso LCMS 1 5-(2- Chl or obenzyl t hi opcZASpywiosisat 2-
yl)-1H benzo [d] im dazole C23H 6CLF6N304S 2. 48E- 06

substituted with one or more Rg; R,, and/or R;, and W may together cyclize to form a 3-8
membered ring containing C, O, S or N at any position including R, and R3, optionally substituted
with one or more Rg; Ry is selected from: H, halogen, C,¢ alkyl, Cs.; cycloalkyl, aryl optionally
substituted with one or more Rg, heteroaryl optionally substituted with one or more Rg, or may
cyclize with Rs to form a Cs.s membered ring containing C, O, S or N, optionally substituted with
one or more Rg; Rs 1s selected from: H, halogen, C, alkyl, Cs.1 cycloalkyl, aryl optionally
substituted with one or more Rg, heteroaryl optionally substituted with one or more Rg, may
cyclize with R, to form a Cs;.s membered ring containing C, O, S or N, optionally substituted with
one or more Rg, or may cyclize with Rg to form a C;.s membered ring containing C, O, S or N,
optionally substituted with one or more Rg; Ry is selected from: H, halogen, C, alkyl, Cs_19
cycloalkyl, aryl optionally substituted with one or more Rg, heteroaryl optionally substituted with
one or more Rg, or may cyclize with Rs to form a C;; member ring containing C, O, S or N,
optionally substituted with one or more Rg; R is selected from: H, halogen, C, alkyl, Cs_19
cycloalkyl, OC,alkyl , aryl, heteroaryl, CONR;R,, CN or CF;; Ry is selected from: H, OH,
NR;R,, halogen, C,alkyl, Cs9 cycloalkyl, CN, CONR;R;, SO2NRR,, OC,alkyl, CFs; 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.

[0160] 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 mGluR4 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.

[0161] 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.
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LCMS: >98% @214 and 254 nm mz = 352.1 [M+ H, RT = 2.79 mn 2

5-(2- Chl orobenzyl sul fonyl)-2-(pyridin- 2-yl)-1H benzo [d] im dazole c, T

vaa s s s WO 2011/057091-116. , 131. 13....2.3 4. 21E- 07 LCVS: pe38K@Ais8enm ni z
=414.1 [M+ H, RT = 2.72 min 3 5-((2-fluorobenzyl)thio)-2-(pyridin-2-
yl)-1H benzo[d]i m dazole ¢, TT , r, O ..,211-115r4.1N3._.2.3 2. 45E-06 LCWVE:
>98% @214 and 254 nm mz = 336.1 [M+ H, RT = 2.76 mn

[0162] 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
at least one disclosed compound in a dosage and amount effective to potentiate mGluR4 receptor

activity in the subject.

[0163] 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.

[0164] 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.

[0165] 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
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4 54(2-((2-2- (pyridin-2-34)-1H benzo[d]i m dazole C231-116F7N306S 3. 30E-07
LCVS: >98% @214 and 254 nm mz = 368.1 [M+ H, RT =2.70 mn 5
6- chl or o-W0(AtIalsrmBOobenzyl ) sul f onyl) - 2-(pyri di n- 2- 34) - PEhsp@mojosissm dazol e
C23Hi 5C12F6N306S 3. 50E-07 LCMS: >98% @214 and 254 nm mz = 418.0 [M+ H],
RT = 3.14 mn 6 54(2,4-((2,4-2- (pyridin-2-34)-1H benzo[d]i m dazol e
C23Hi 5C12F6N306S
effective to treat the disorder in the mammal, wherein the disorder is selected from Parkinson’s
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.

[0166] 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.

[0167] 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.

[0168] 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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H, RT =3.08 nin7
9Hi 5C12F2N302S
PCT/URT010/025868 M n 8
9H 5C12F2N302S
H, RT =2.73 mn 9

5. 68E-08 LCMS: >98% @214 and 254 nm mz = 418.0 [M +
54(2,5-((2,5-2- (pyridin-2-34)-1H benzo[d]im dazole G
4. 34E- 07 WwWONBI1/0528% @ 214 and 254 nm mz = 386.1 [M +
54(2,4-((2,4-2- (pyridin-2-34)-1H benzo[d]i m dazole G
2. 09E-07 LCVS: >98% @214 and 254 nm mz = 386.1 [M+

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.

[0169] 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

[0170] 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.

[0171] 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:
risperidone, clozapine, haloperidol, fluoxetine, prazepam, xanomeline, lithium, phenobarbitol, and

salts thereof and combinations thereof.
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54(2,6-((2,6-2- (pyridin-2-34)-1H benzo[d]i m dazole C 9H 5C12F2N302S

1. 55E-07 LCMB: >98% @214 and 254 nm mz = 386.1 [M+ H, RT = 2.82 nmn 10
2- (pyri diwo2eB4)794(2, 4,5- trifluorobenzyl)sul fonyl) - 1Hpcharszapa¥isai dazol e
C19H14C12F3N302S 4. 62E-07 LCVS: >98% @214 and 254 nm mz = 404.1 [M+ H],
RT = 2.82 mn 11 5((2-chl orobenzyl)sul fonyl)-2-(6- chloropyridin-2-34)-1H
benzo[ d] i m dazol e C19H13C12N302S 7. 54E- 08

[0172] 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.

[0173] 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):

R

@

2

wherein: W, X, Y and Z are independently CH, N or CR7; X is selected from: S, SO,, CO, CH,,
CR4Rs; X, is selected from: NH, NR5, O; R, is selected from: heteroaryl optionally substituted
with one or more Rs, aryl optionally substituted with one or more Rs, Cs_1o cycloalkyl, Csg
membered ring containing C, O, S or N, optionally substituted with one or more Rg; R» is selected
from: H, halogen, CF;, C, alkyl, Cs_;o cycloalkyl; R; is selected from: H, halogen, CF;, C, alkyl,
Cs.10 cycloalkyl, CN; R,, R; may together from: carbonyl, thiocarbonyl, or may cyclize to form a
3-8 membered ring containing C, O, S or N at any position including R, and R3, optionally
substituted with one or more Rg; R,, and/or R;, and W may together cyclize to form a 3-8
membered ring containing C, O, S or N at any position including R, and R3, optionally substituted
with one or more Rg; Ry is selected from: H, halogen, C,¢ alkyl, Cs.1 cycloalkyl, aryl optionally
substituted with one or more Rg, heteroaryl optionally substituted with one or more Rg, or may
cyclize with Rs to form a Cs.s membered ring containing C, O, S or N, optionally substituted with
one or more Rg; Rs 1s selected from: H, halogen, C, alkyl, Cs.1o cycloalkyl, aryl optionally
substituted with one or more Rg, heteroaryl optionally substituted with one or more Rg, may

cyclize with R4 to form a Cs;.s membered ring containing C, O, S or N, optionally substituted with
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LCVS: >98% @214 and 254 nm mz = 418.0 [M+ H, RT = 3.12 mn 12
2-(54(2-((2-1H benzo[d]i m dazol -2-yl)thiazole G 7H 2CLN302S2 1. 45E-06
LCVE: >98vo@los7aed 254 nm mz = 390.0 [M+ H, RT = PC3Wspom/03361
4-(54(2-((2-1H benzo[d]im dazol-2-yl)thiazole G 7H 2C1N302S2 1. 84E-06
LCVS: >98% @214 and 254 nm mz = 390.0 [M+ H, RT = 2.18 mn 14
5((2-chl orobenzyl ) sul fonyl)-2-(3,5- difluoropyridin-2-34)-1H

benzo[ d] i m dazol e

onc or more Rg, or may cyclize with Rg to form a C; ¢ membered ring containing C, O, S or N,
optionally substituted with one or more Rg; Ry is selected from: H, halogen, C, alkyl, Cs_19
cycloalkyl, aryl optionally substituted with one or more Rg, heteroaryl optionally substituted with
one or more Rg, or may cyclize with Rs to form a C;; member ring containing C, O, S or N,
optionally substituted with one or more Rg; R is selected from: H, halogen, C, alkyl, Cs_19
cycloalkyl, OC,alkyl , aryl, heteroaryl, CONR;R,, CN or CF;; R is selected from: H, OH,
NR;R,, halogen, C,alkyl, Cs9 cycloalkyl, CN, CONR;R;, SO2NRR,, OC,alkyl, CFs; 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.

[0174] 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):

R

@

2

wherein: W, X, Y and Z are independently CH, N or CR7; X is selected from: S, SO,, CO, CH,,
CR4Rs; X, is selected from: NH, NR7, O; R, is selected from: heteroaryl optionally substituted
with one or more Rs, aryl optionally substituted with one or more Rs, Cs_1o cycloalkyl, Csg
membered ring containing C, O, S or N, optionally substituted with one or more Rg; R» is selected
from: H, halogen, CF;, C, alkyl, Cs_;o cycloalkyl; R; is selected from: H, halogen, CFs, C; alkyl,
Cs.10 cycloalkyl, CN; R,, R3 may together from: carbonyl, thiocarbonyl, or may cyclize to form a
3-8 membered ring containing C, O, S or N at any position including R, and R3, optionally
substituted with one or more Rg; R,, and/or R;, and W may together cyclize to form a 3-8
membered ring containing C, O, S or N at any position including R, and R3, optionally substituted

with one or more Rg; Ry is selected from: H, halogen, C, ¢ alkyl, Cs.1 cycloalkyl, aryl optionally
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C19H12C1F2N302S 4. 50E-07 LCMB: >98% @214 and 254 nm miz = 420.0 [M+ H],
RT = 2.38 mn 15 5((2-chl orobenzyl)sul fonyl)-2-(6- fluoropyridin-2-34)-1H
benzo[ d] iwDdamalse20€19H13C1LFN302S 9. 27E- 07 LCVE: >98% @ Pe4/tmp@0®5386nm 1 z
= 402.0 [M+ H, RT = 2.54 min 16 5((2-chl orobenzyl)sul fonyl)-2-(3-

fl uoropyridin-2-34)-1H benzo[d]i m dazol e C19H13C1FN302S 2. 21E- 07 LQMVE:
>98% @214 and 254 nm mz = 402.0 [M+ H, RT = 2.24 mn

substituted with one or more Rg, heteroaryl optionally substituted with one or more Rg, or may
cyclize with Rs to form a Cs.s membered ring containing C, O, S or N, optionally substituted with
one or more Rg; Rs 1s selected from: H, halogen, C, alkyl, Cs.1 cycloalkyl, aryl optionally
substituted with one or more Rg, heteroaryl optionally substituted with one or more Rg, may
cyclize with R4 to form a Cs;.s membered ring containing C, O, S or N, optionally substituted with
one or more Rg, or may cyclize with Rg to form a C;.s membered ring containing C, O, S or N,
optionally substituted with one or more Rg; Ry is selected from: H, halogen, C, alkyl, Cs_19
cycloalkyl, aryl optionally substituted with one or more Rg, heteroaryl optionally substituted with
one or more Rg, or may cyclize with Rs to form a C;; member ring containing C, O, S or N,
optionally substituted with one or more Rg; R is selected from: H, halogen, C, alkyl, Cs_19
cycloalkyl, OC,alkyl , aryl, heteroaryl, CONR;R,, CN or CF;; Ry is selected from: H, OH,
NR;R,, halogen, C,alkyl, Cs9 cycloalkyl, CN, CONR;R;, SO2NRR,, OC,alkyl, CFs; 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.

[0175] 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):

R

@

2

wherein: W, X, Y and Z are independently CH, N or CR7; X; is selected from: S, SO,, CO, CH,,
CR4Rs; X, is selected from: NH, NR7, O; R is selected from: heteroaryl optionally substituted
with one or more Rs, aryl optionally substituted with one or more Rs, Cs_1o cycloalkyl, Csg

membered ring containing C, O, S or N, optionally substituted with one or more Rg; R» is selected
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17 6-chloro-54(2-((2- 2-(pyridin-2-34)-1H benzo[d]i m dazol e

C23Hi 5C12F6N305S 2. 41E-06 LCVS: >98% @214 and 254 nm mz = 402.0 [M+ H],
RT = 2. 60woi20n11/082208011/ 057208PCT/ US2010/ 055861 18 2- ( 5- pC4AIShé10/06588t

fl uorobenzyl ) sul fonyl) - 1Hbenzo[ d] i m dazol - 2-34) - 1- hydroxypyridin-1|-ium
C211-114. C1F4. N305S 2. 72E-07 LCMS: >98% @14 and 254 nm miz = 418.0 [M +
H, RT = 2.37 min 19

from: H, halogen, CF;, C, alkyl, Cs_jo cycloalkyl; R; is selected from: H, halogen, CFs, C, alkyl,
Cs.10 cycloalkyl, CN; R,, R; may together from: carbonyl, thiocarbonyl, or may cyclize to form a
3-8 membered ring containing C, O, S or N at any position including R, and R3, optionally
substituted with one or more Rg; R,, and/or R;, and W may together cyclize to form a 3-8
membered ring containing C, O, S or N at any position including R, and R3, optionally substituted
with one or more Rg; Ry is selected from: H, halogen, C, ¢ alkyl, Cs.1 cycloalkyl, aryl optionally
substituted with one or more Rg, heteroaryl optionally substituted with one or more Rg, or may
cyclize with Rs to form a Cs.s membered ring containing C, O, S or N, optionally substituted with
one or more Rg; Rs 1s selected from: H, halogen, C, alkyl, Cs.1 cycloalkyl, aryl optionally
substituted with one or more Rg, heteroaryl optionally substituted with one or more Rg, may
cyclize with R4 to form a Cs;.s membered ring containing C, O, S or N, optionally substituted with
one or more Rg, or may cyclize with Rg to form a C;.s membered ring containing C, O, S or N,
optionally substituted with one or more Rg; Ry is selected from: H, halogen, C, alkyl, Cs_19
cycloalkyl, aryl optionally substituted with one or more Rg, heteroaryl optionally substituted with
one or more Rg, or may cyclize with Rs to form a C;; member ring containing C, O, S or N,
optionally substituted with one or more Rg; R is selected from: H, halogen, C, alkyl, Cs_19
cycloalkyl, OC,alkyl , aryl, heteroaryl, CONR;R,, CN or CF;; Ry is selected from: H, OH,
NR;R,, halogen, C,alkyl, Cs19 cycloalkyl, CN, CONR;R,, SO2NR;R,, OC,salkyl, CF;; 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

[0176] 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,
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5((4-chl oro-2- f | uor obenzyl ) sul fonyl)- 2-(pyridin-2-34)-1H benzo[d]i m dazol e
I , ._,231-115. _ArTiN31./63 8.23E-08 LCMS: >98% @14 and 254
nm mz ZWOQBII(ZDSPNB+ H, RT = 2.44 min 20 2-(5-((3-chl oraoTar82010/055861
fl uorobenzyl ) sul fonyl) - 1Hbenzo[ d] i m dazol -2-34)-1- hydroxypyridin-I-ium
C211-114. C1F4. N305S 1. 06E-06 LCMS: >98% @214 and 254 nm mz = 418.0 [M +
H] RT = 2. 32 m' n 21 54(3-chl oro-2-fl uorobenzyl)sul fonyl) -

ri enzo[d]im dazole , TT 0

( Py gthe response n ceﬁs was r[nea]lsured 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

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.

[0177] 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
ICs 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 mGluR4. The second mode also indicates whether the sample

compounds also affect the maximum response to mGluR4 to agonists.
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_,231-115. ArTiN31./63 1.94E-07 LCMS: >98% @14 and 254 nm miz = 402.0 [M
+ H, RT = 2.40 min 22 5((2-chloro-6-fluorobenzyl)sul fonyl) -
2- (pyri diwe2eB4)57208t benzo[ d] i m dazol e TT , , 0 . _, 22tTAK3010A6586N31. / 63
5. 53E-08 LCMS: >98% @14 and 254 nm m z 4020[M+H] RT = 2.33 mn 23
6-chl oro-5-((2, 4- dlchlorobenzyl)sulfonyl) 2- (pyridin-2-
yl )-1H benzo[ d] i m dazol e C23H14C13F6N306S 1. 52E- 06

[0178] 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.

F. MANUFACTURE OF A MEDICAMENT

[0179] 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):

@

2

wherein: W, X, Y and Z are independently CH, N or CR7; X is selected from: S, SO,, CO, CH,,
CR4Rs; X, is selected from: NH, NR;, O; R is selected from: heteroaryl optionally substituted
with one or more Rs, aryl optionally substituted with one or more Rs, Cs_1o cycloalkyl, Csg
membered ring containing C, O, S or N, optionally substituted with one or more Rg; R» is selected
from: H, halogen, CF;, C, alkyl, Cs_;o cycloalkyl; R; is selected from: H, halogen, CFs, C, alkyl,
Cs.10 cycloalkyl, CN; R,, R3 may together from: carbonyl, thiocarbonyl, or may cyclize to form a
3-8 membered ring containing C, O, S or N at any position including R, and R3, optionally
substituted with one or more Rg; R,, and/or R;, and W may together cyclize to form a 3-8
membered ring containing C, O, S or N at any position including R, and R3, optionally substituted

with one or more Rg; Ry is selected from: H, halogen, C, ¢ alkyl, Cs.1 cycloalkyl, aryl optionally
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LCVS: >98% @214 and 254 nm mz = 451.0 [M+ H, RT = 2.91 mn 24
6-chl oro-5-((2-chloro-6- fluorobenzyl)sul fonyl)-2-(pyridin-2-yl)-
1H benzo[wbizmidazose C23H14C12F7N306S 1. 12E- 07 LCVS: >9@ea@s2did/osssdl 254 nm
mz = 436.0 [M+ H, RT = 2.68 mn 25 54(2-chl orobenzyl ) sul fonyl)-6-fl uoro-
2- (pyridin-2-34)-1H benzo[d] i m dazole ¢, TTc,,, , r, ,
. ,231-115. ArTiN3....63 3.41E-07 LCMS: >98% @14 and 254 nm miz = 402.0
[M+ H, RT = 2.52 min 26 i i i

substituted with one or more R, heteroaryl optionally substituted with one or more Rg, or may

cyclize with Rs to form a Cs.s membered ring containing C, O, S or N, optionally substituted with

one or more Rg; Rs 1s selected from: H, halogen, C, alkyl, Cs.1 cycloalkyl, aryl optionally

substituted with one or more Rg, heteroaryl optionally substituted with one or more Rg, may

cyclize with R4 to form a Cs;.s membered ring containing C, O, S or N, optionally substituted with

one or more Rg, or may cyclize with Rg to form a C;s membered ring containing C, O, S or N,

optionally substituted with one or more Rg; Ry is selected from: H, halogen, C, alkyl, Cs_19

cycloalkyl, aryl optionally substituted with one or more Rg, heteroaryl optionally substituted with

one or more Rg, or may cyclize with Rs to form a C;; member ring containing C, O, S or N,

optionally substituted with one or more Rg; R is selected from: H, halogen, C, alkyl, Cs_19

cycloalkyl, OC,alkyl , aryl, heteroaryl, CONR;R,, CN or CF;; Ry is selected from: H, OH,

NR;R,, halogen, C,alkyl, Cs9 cycloalkyl, CN, CONR;R;, SO2NRR,, OC,alkyl, CFs; or a

pharmaceutically acceptable salt thereof or a pharmaceutically acceptable derivative thereof with a

pharmaceutically acceptable carrier.

[0180] 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

[0181] 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):
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6-chl oro-5-((4-chl oro-2- fluorobenzyl)sulfonyl)-2-(pyridin-2-yl)-
1H benzo[d] i m dazol e C23H14C12F7N306S 4. 46E- 07 LCMB: >98% @ 214 and 254 nm

m z 436w0 2pMos7ady, RT = 2.80 min 27 N (4-((2- PCT/US2010/055861
chl or obenzyl ) sul fonyl) phenyl) pi colina m de C21H16C1F3N205S 2. 37E- 07 LCMS:
>98% @254 nm RT = 1.47 mn, mz = 386.8 [M+ H '. 28 N(4-((2-

chl or obenzyl ) sul f onyl ) phenyl )furan 2 car boxam de C18H14C1NO4S 4. 27E-07

%X E/R4

R7
@D

2

wherein: W, X, Y and Z are independently CH, N or CR7; X is selected from: S, SO,, CO, CH,,
CR4Rs; X, is selected from: NH, NR7, O; R is selected from: heteroaryl optionally substituted
with one or more Rs, aryl optionally substituted with one or more Rs, Cs_1o cycloalkyl, Csg
membered ring containing C, O, S or N, optionally substituted with one or more Rg; R» is selected
from: H, halogen, CF;, C, alkyl, Cs_;o cycloalkyl; R; is selected from: H, halogen, CFs, C; ¢ alkyl,
Cs.10 cycloalkyl, CN; R,, R3 may together from: carbonyl, thiocarbonyl, or may cyclize to form a
3-8 membered ring containing C, O, S or N at any position including R, and R3, optionally
substituted with one or more Rg; R,, and/or R;, and W may together cyclize to form a 3-8
membered ring containing C, O, S or N at any position including R, and R3, optionally substituted
with one or more Rg; Ry is selected from: H, halogen, C, ¢ alkyl, Cs.1 cycloalkyl, aryl optionally
substituted with one or more Rg, heteroaryl optionally substituted with one or more Rg, or may
cyclize with Rs to form a Cs;.s membered ring containing C, O, S or N, optionally substituted with
one or more Rg; Rs 1s selected from: H, halogen, C, alkyl, Cs.1 cycloalkyl, aryl optionally
substituted with one or more Rg, heteroaryl optionally substituted with one or more Rg, may
cyclize with R4 to form a Cs;.s membered ring containing C, O, S or N, optionally substituted with
one or more Rg, or may cyclize with Rg to form a C;.s membered ring containing C, O, S or N,
optionally substituted with one or more Rg; Ry is selected from: H, halogen, C, alkyl, Cs_19
cycloalkyl, aryl optionally substituted with one or more Rg, heteroaryl optionally substituted with
one or more Rg, or may cyclize with Rs to form a C;; member ring containing C, O, S or N,
optionally substituted with one or more Rg; R is selected from: H, halogen, C, alkyl, Cs_19
cycloalkyl, OC,alkyl , aryl, heteroaryl, CONR;R,, CN or CF;; Ry is selected from: H, OH,
NR;R,, halogen, C,alkyl, Cs9 cycloalkyl, CN, CONR;R;, SO2NRR,, OC,alkyl, CFs; or a

pharmaceutically acceptable salt thereof or a pharmaceutically acceptable derivative thereof.



LCVS: >98% @254 nm RT = 1.37 min, mz = 375.8 [M+ H '. 29 N (4-((2-

chl or obenzyl ) sul f onyl ) phenyl ) pyri m di n e-2-carboxam de C181-114C1LN303S

LCVE: >98vo@flB7emy RT = 2.69 mn, mz = 388.1 [ M + H] PCT/U30010/055861

6-chl oro-N-(4-((2- chl orobenzyl)sul fonyl ) phenyl)pi colina m de
C21H1502F3N205S 1. 10E-06 LCVE: >98% @214 nm RT = 1.53 min, mz = 421.0 [M
+ H '. 31 N(4-((2- chlorobenzyl)sul fonyl)phenyl)-3- fl uoropicolinam de

[0182] 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. KiTS

[0183] In one aspect, the invention relates to kits comprising a compound having a

structure represented by formula (I):

@

2

wherein: W, X, Y and Z are independently CH, N or CR7; X is selected from: S, SO,, CO, CH,,
CR4Rs; X, is selected from: NH, NR5, O; R, is selected from: heteroaryl optionally substituted
with one or more Rs, aryl optionally substituted with one or more Rs, Cs_1o cycloalkyl, Csg
membered ring containing C, O, S or N, optionally substituted with one or more Rg; R» is selected
from: H, halogen, CF;, C, alkyl, Cs_;o cycloalkyl; R; is selected from: H, halogen, CFs, C, alkyl,
Cs.10 cycloalkyl, CN; R,, R3 may together from: carbonyl, thiocarbonyl, or may cyclize to form a
3-8 membered ring containing C, O, S or N at any position including R, and R3, optionally
substituted with one or more Rg; R,, and/or R;, and W may together cyclize to form a 3-8
membered ring containing C, O, S or N at any position including R, and R3, optionally substituted
with one or more Rg; Ry is selected from: H, halogen, C, ¢ alkyl, Cs.1 cycloalkyl, aryl optionally
substituted with one or more Rg, heteroaryl optionally substituted with one or more Rg, or may
cyclize with Rs to form a Cs.s membered ring containing C, O, S or N, optionally substituted with
one or more Rg; Rs 1s selected from: H, halogen, C, alkyl, Cs.1 cycloalkyl, aryl optionally
substituted with one or more Rg, heteroaryl optionally substituted with one or more Rg, may
cyclize with R4 to form a Cs;.s membered ring containing C, O, S or N, optionally substituted with

one or more Rg, or may cyclize with Rg to form a C;.s membered ring containing C, O, S or N,



C211- 115C1F4AN205S 7. 30E-07 LCMS: >98% @254 nm RT = 1.41 min, nmz = 405.0
[M+ H '. 32 N(4-((2- chlorobenzyl)sul fonyl)phenyl)-6- nethyl picolinam de
C22H18ClR8D200B552040E- 06 LCVS: >98% @ 254 nm RT = 1. 52 pairngS20moms586401. 0 [ M
+ H '. WD 2011/ 057208PCT/ US2010/ 055861 [0189]It wi Il be apparent to those
skilled in the art that various nodifications and variations can be nade in
the present invention w thout departing fromthe scope or spirit of the

i nventiaon. O her. as(iec s of the invention w parent to those skilled

i |l be a

i n t hOPHPEAlTSSRAtSGRS Makkr Rt P FIOBT et 8 pesiR o el ok acdlifbd-f t he

| nventd, a0, () 1S Gl PSGHAIRY Sltktituldd With SAY | SREGLAY Gl i

ex arrplcgém% eil éo‘lﬁls ?@%rn egg; gdsﬂgét%eetr(ripdlnar g&oﬁpg&gvﬁg?lﬁ&%%??uéﬁgocop}é&%% éﬁ%éi Iébll?llﬂ}[ of

t he i veot o Reion@ndyngitiéatvath Rytotfham hal:l; ewnibgr tih@tdmainin@ 19@), Jdras,s

ot herwi se indicated, all nunbers eﬁ)r_essi ng quantities of ingredients,
optionally substituted with one or more Rg; R; is selected from: H, halogen, Cy.¢alkyl, Cs.10
cycloalkyl, OC,alkyl , aryl, heteroaryl, CONR;R,, CN or CF;; Ry is selected from: H, OH,
NR;R,, halogen, C,alkyl, Cs9 cycloalkyl, CN, CONR;R;, SO2NRR,, OC,alkyl, CFs; 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

disecase states.

[0184] 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.

[0185] 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
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.



properties such as reaction conditions, and so forth used herein are to be
understood as being nodified in all instances by the term "about."

Accor di ngvg,2ounise®s i ndi cated to the contrary, the nunmercrals2@anssset ers set
forth in the herein are approximations that may vary dependi ng upon the
desired properties sought to be determ ned by the present invention. WD
2011/ 057208PCT/ US2010/ 055861 CLAI M5 What is clainmed is: 1. A nethod for the
treatnment of a neurotransm ssion dysfunction and ot her disease states
associlafSEERMINTAE uR4 activity in a manmal conprising the step of

adm nistering to the manmal at |east one conpound in a dosage and anount

ef f ectl0186]t o t r ddie folhewidg skampled @a pinfortheo aatapioyide Hwse ofipdtnagy $lal imidgica
structure. represented by fornula. (1): .. wherein: X, Y and Z ar.e

 ndep Hduit f SRRt gisiot AR ik g YA ppo e Epp e S FB S eerars; o
i's selRekedfdlRMethdds cMiFied Rorein are madiladdevaRhRA! £ dr AndBE tEEORITYI
optionally substituted with one or more R8, aryl optionally substifuted

w t h eremplarynairtbe R8BntER abd acywdtortbiddd, to GBriBthpeerpe oé dvhat thg iventosd wEmd af, 0,

S or N .optionally.substituted with one or nore R8; R2 is %el cted from H,
hal Og%elr %\j%{lthéi E%fo S ihgye be@g_ni%ie &9, ENYET Jappracy 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.

[0187] 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)
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.
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R3 is selected from H, halogen, CF3, C1_6 al kyl, C3-10 cycl oal kyl, CN;

R25 R3 may together from carbonyl, thiocarbonyl, or may cyclize to forma
3-8 nenbawedorwosgosontaining C, 0, S or N at any positi eaTiusedwmsssgr R2 and
R35 optionally substituted with one or nore R8; R25 and/or R3, and W
may together cyclize to forma 3-8 nenbered ring containing C, 0, S or N at
any position including R2 and R35 optionally substituted wwth one or nore
R8; R4 is selected from H, halogen, C 6 al kyl, C3-10 cycl oal kyl, aryl

opt i od81§8} substhemPEd WO 2011/ 057208PCT/ US2010/ 055861 with one or nore RS,
het eroaryl optionally substituted with one or nore R3; or may cyclize with

R5 to forma C3_8 nenbered ring coptaining C, 0, Sor N optionally
substituted with one or nore RS; ___iﬂ__RS is selected from H, hal ogen,

Cl_6 al kyl, C3-105q2alhdablyzyltiao)yD-(ppidiodal)yHdehai[ifimidagbled t h one or nore
R8; heteroaryl optionally substituted with one or nore R8; may cyclize with
R4 to forma C3_8 nenbered ritai ning C, 0, Sor N, optionally

substituted with one or nore cIN with R6 to forma C3_8
menbered ring containing C, 0,ciS or I |y substituted with one or
nore R8; R6 is selected from H, Hhal ogen, Cl1_6 al kyl, C3-10

cycloal kyl, aryl optionally substituted with one or. nore , heteroaryl
opt i o%&‘m L; subst’ PG AhirihoBRel -o1diamR e}i@,ﬂeéfoﬁﬁy Scpdpme " $ackum RSURES f or m

a C3 ' i o - 0D I i b ut i-th one
8 T D SO B Pl ety Ly 8 e
cycl oatdsyHeate@ai 9B°@ldeyil5 h. "Bligyilcactivatvedsaabied to EaNRIdRZherdBiNecand Cobdgentrated R8

is selected from_H, OH NRLR2, halogen, ClL 6 alkyl, C3-10_ cycloal kyl, CN,
CONR1 rdersapmy RF he rasjdug was pyititiopgribetypenaw i gdechlqrofospd g pdpirad sal t

thereqf QfucBudPIREIRGE ML WinPGISRERRI @ 986 13! THE of ARfc&Riracts were
combined, dried (MgSO,), filtered and concentrated under vacuum to give the crude product
(1.36 g). The residue was purified by column chromatography eluting with EtOAc:hexaxes 0 to
50% to afford 594 mg of 5-bromo-2-(pyridin-2-yl)-1H-benzo[d]imidazole ( 40%).
LCMS: >98% @ 254 nm, Ry = 1.08 min., m/z = 276 [M+H]"

Step 2: To a stirred solution of 5-bromo-2-(pyridin-2-yl)-1H-benzo[d]imidazole (0.487 g,
1.77 mmol) triethylamine (0.50 mL, 3.55 mmol) and 4-dimethylaminopyridine (0.022g, 0.177
mmol) in THF (12 mL) was added di-zert-butyl dicarbonate (0.775 g, 3.55 mmol) and the reaction
mixture was stirred at room temperature for 15 h. The reaction mixture was diluted with ethyl
acetate (50 mL) and washed with 1IN HC1 (30 mL), saturated NaHCO; (2 % 30 mL), dried
(MgS0,), filtered and concentrated under vacuum to give the crude product (0.693 g). The
residue was purified by column chromatography eluting with EtOAc:hexanes 0 to 50% to give the
two isomers (tert-butyl 5-bromo-2-(pyridin-2-yl)-1H-benzo[d]imidazole-1-carboxylate and fert-
butyl 5-bromo-2-(pyridin-2-yl)-1H-benzo[d]imidazole-1-carboxylate:

Isomer 1(0.221 g, 33%). LCMS: >98% @ 254 nm, Ry = 1.61 min., m/z = 276 [M — Boc + H]"
Isomer 2 (0.287 g, 43%). LCMS: >98% @ 254 nm, Ry = 1.65 min., m/z = 274 [M — Boc + H]"

Step 3: A 5 mL microwave vial was charged with isomer 1 (0.05 g, 0.134 mmol),

diisopropylethylamine (46.5 uL, 0.267 mmol), Pd(dba); (0.0038 g, 0.0067 mmol), Xantphos
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2. The nethod of claim1l1, wherein the manmal is a human. 3. The net hod of
claim1, wherein the dysfunction is Parkinson's disease. 4. The nethod of
claim 11, wbenavos7ioke dysfunction is schizophrenia, psyclraTitSs2010/055861

"schi zophreni a- spectrum di sorder, depression, bipolar disorder, cognitive
di sorder, delirium ammestic disorder, anxiety disorder, attention

di sorder, obesity, eati ng di sorder, or NVDA receptor-related disorder. 5.

T e S B, e R o ATk, FOSL b e 10

conm %&%gﬂﬁ&@%%ﬁz‘m@ Wagip?{ odd i dr %r S%IHCﬁF tev?dl %?t | %El And h&ted at

exanpl e stoma ti on exa I'e sclerosis)
and nd0abolfoce di ﬂmtdaftfbn(rﬁlﬁfuremﬂﬁd)cﬂedKd)ltabﬂltteﬁl))etaﬁtﬂe tdalatcd vathBIOA NG
associated wth glutamate C dysfunctl on and di seases in which nd uR4

r eceptidh), flicredhshiog. Wlﬂ@tégﬁ orogEgeratel undsevaeaume I hef

Co t na gk gy SRR %%ﬁéﬁﬁ@”ﬁﬁ‘%ﬁ T o e
t he stagfprd?3 indefidf-BifDs-2-GRBToEnAyaH o) 2 -@yHead- 191 A bead [irtideblet he

dysfunction. 8. A nethod for potentiating nd uR4 activity in a subject
conpr icgibayyletsdosthe psoaer Ferfi bitd @dﬂr%@f@]@?nﬂﬂéﬂ%%j(@&dﬂai Yi)eéé‘t one conpound

at | east C nd .hav oStructure represented by formula (1):
wher ei ﬁmwnﬁldog’q%fﬁaca?og?’iaﬁsﬁ%e%}endentIy CH, Nor CR7; Xl is selected from
S, SOZ,CMIQ, >S8R ) ORfHrm;, RX2 2. 37 @l epteddsorom- i, NR7, O; Rl is

sel ected from heteroaryl optionally substltut ed vmth one or nore R8, aryl
optionally substituted with one or nore R85 C3_10 cycl oal kyl, C3_8 nenbered

ring %?e'}ot gning Tco:’ st%ed%ol%rtimll\l of ?ellgtt-‘tl)u(%ﬁag-&ychﬁgr% ér{zglﬂhlgfjf,xp;[m?dng -yl)OiH more RS,
benzo[d]imidazole-1-carboxylate (or the isomer, fert-butyl 6-(2-chlorobenzylthio)-2-(pyridin-2-
yl)-1H-benzo[d]imidazole-1-carboxylate) (18 mg, 0.04 mmol) in methanol (2 mL) was added 4M

HCl in dioxane (1 mL, 4 mmol) and the reaction mixture was stirred at room temperature
overnight. The reaction mixture was concentrated under vacuum and the residue was purified by
reverse phase preparative HPLC to give 5-(2-chlorobenzylthio)-2-(pyridin-2-yl)-1H-
benzo[d]imidazole (2TFA) (8.8 mg, 38%).

LCMS: >98% @ 214 nm, Ry = 2.80 min., m/z = 352 [M+H]"

Example 2:
5-(2-Chlorobenzylsulfonyl)-2-(pyridin-2-yl)-1 H-benzo[ d]imidazole

ot
T

Step 1: To a stirred solution of fert-butyl 5-(2-chlorobenzylthio)-2-(pyridin-2-yl)-1H-
benzo[d]imidazole-1-carboxylate (or the isomer, fert-butyl 6-(2-chlorobenzylthio)-2-(pyridin-2-
yl)-1H-benzo[d]imidazole-1-carboxylate) (0.023 g, 0.051 mmol) in CH,Cl, (1 mL), was added 3-
chloroperbenzoic acid (70% purity, 0.023 g, 0.102 mmol) and the reaction mixture was stirred for

2 h. Potassium fluoride (0.009 g, 0.152 mmol) was added and a precipitate was formed which

was filtered through celite washing with methylene chloride (15 mL). The filtrate was



R2 is selected from H, halogen, CF3, Cl_6 al kyl, C3-10 cycloalkyl; R3 is

selected from H, halogen, CF3, Cl1 6 al kyl, C3- 10 cycl oal kyl, CN;

R25 R3 mayotopeish®s from carbonyl, thiocarbonyl, or napceyuskeinmsisel f orm a
3-8 nenbered ring containing C, 0, S or N at any position including R2 and
R35 optionally substituted with one or nore R8; R25 and/or R3, and
Wnmay together cyclize to forma 3-8 nenbered ring containing C 0, S or N

at any positi i ncl udi ng R35 optl nal |y substltuted wi th one or
mor e Rsncema‘ieg %‘%B’éé?sé‘é}lef‘?’@rﬁu“ﬂ%ed R¥IcByEM, ChegmEOGRREY clueag Woh cycl oal kyl

aryl y Lyt CH %%9 W or

mor e %bA%glt% léér‘%ér%;{{%gétt?éﬁgf% &%ljaolf{ L?t;[uﬁﬂ)ﬁgxﬁ/ #ﬁgrne 0 ﬁﬁl 1)% ﬂ%lafﬁez

cycl i 28- Wi-bbnAshd firaidbarien ::caﬂ;‘ibxﬁlatmﬂbEhreesbrnidrngrtdmnjzl@l—(mcngorﬁﬁenaylsﬁfdmlyl)m
optional | substl tuted with one or R5 is selected from H5
hal ogdpyride fy)alﬁi;henzo@]@@ia&l@lcfarbwlatear@i “obptional |y substituted with one

or NDR&NFE: - ﬂ@g?{}{ﬁl Rgtémr}%eregﬁmlﬁ ecq th one or nore R3; nay

cycllze vvlth orm ng containing C5 0, S or N5
optionally substituted with one or rmre R8; or may cyclize with R6 to form
a C3 nenbered ring containing C5 O, or N5 opti onaIIY substituted with one
or Séen:%; To meﬁssolyép@@f @o- btrtblrﬁ (A-Bllwab@g@hulf De2-enyiigin-2-wh- 176

| | k | |
o SRRl PR e QBRGSO e s P DR RERY o 1
a C37 2ﬂﬁ)lillﬂtbdh!zé'[g]1ﬁ@dhtz&'efll 88L& 1) (5.005 NS0 PHin® PNl etBatRS {1 f1h s wildda one

or nore is selected from H5 hal ogen, Cl1_6 al kyl, C3-10
cycl oélﬂ\kllel m@lIDX@eéO R§F ub. Q6 Mmelpt Ehowegtion TOBNRE M2 sBxebfor t3:at room RS | s

| df , 6 al.k | kyl
onr 198 Bt i KT ) e gyt i wi i U SRt e
t her eQfcim a BNAT FRAS UL GAblYS BGEERE 2p1-SnIRbENVuNE I PENealin-20) ardosage

and amount effective to potentiate nmd uR4 receptor activity in the subject.
9. Thédensflodidefole (H'M. 8, wherein the subject is a nanmal. 10. The net hod

of ! qiaRG: - LTS LACRSYY £kl S8 PHIAY +

Examples 3 — 26 were prepared in a similar fashion.

Example 27:
N-(4-((2-chlorobenzyl)sulfonyl)phenyl)picolinamide

c*@”@

Step 1: To a solution of 1-fluoro-4-nitrobenzene (1.0 equivalent) and (2-
chlorophenyl)methanethiol (1.0 equivalent) in DMF (1.0 M) at rt was added K,COs (2.0
equivalents). After 16 h, the rxn was transferred to EtOAc:water (1:1). The organic layer was
separated and sequentially washed with water (2x) and brine. The material was dried (MgSO.),
filtered and concentrated to afford (2-chlorobenzyl)(4-nitrophenyl)sulfane in 98% yield. The
material was taken through without further purification.

'"H NMR (400 MHz, CDCL): § 8.12 (d, J = 9.2 Hz, 2H), 7.42-7.40 (m, 2H), 7.36 (d, ] = 9.2 Hz,
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11. The method of claim@8, wherein the subject has been diagnosed with a
need for potentiation of nm3d uR4 receptor activity prior to the

adm ni st ewongiigtses 12. The nethod of claim 8, further PcomseeiLiosspet he step
of identifying a subject having a need for potentiation of nmd uR4 receptor
activity. 13. A nethod of potentiating nd uR4 activity in at |east one
cell conprising the step of contacting the at |east one cell with at |east

one conpound hav structure represented by formula (1): WO
2011/dg§26§%€#PU§2%%§/ﬁéé§B£ )(I) wherein: W X, Y and Z are independently
CH Nor CR7; X1 is selected from S, SO2, CO CH2, CR4R5; X2 is selected
from NH NR7, O; Rl is selected fron1 het eroaryl optionally
substituted with one or nore R8, aryl optionally substituted with one or
nmor e RBep £3T3Q solutibnal RschlordB%nByl)‘(‘eﬂﬂiIﬁﬁﬁdnyl)sﬁga&qmtOBéqﬂlvla@nﬁ,m OCNS 00 °¢,
optionally substituted with one or nore ; R2 is selected from H,

hal ogéYas addegl meEiPBA 48 Rynuivagotsp Affen Wanjoy the ifgbatly wae remaved. Thefactipn

hal O9&Tks f ql: Wed%lyhtﬁmall(ﬁﬂ'cl chrgéat%graﬁﬁy tﬁaé)kyllhe rgau'tlon was added to DCM:NaHCO3
(sat’d) (1:1) and the organic layer was separated. After washing the organic layer with water (2x)
and brine, it was dried (MgSO,), filtered and concentrated to provide 1-chloro-2-(((4-

nitrophenyl)sulfonyl)methyl)benzene.

Analytical: Ry = 0.72 (50% EtOAc/hexanes); LCMS (Method 2): Ry = 1.41 min, >90% @ 254
nM, m/z=333.8 [M + Na]".

Step 3: To a solution of 1-chloro-2-(((4-nitrophenyl)sulfonyl)methyl)benzene in EtOAc (0.3 M)
was added 5% Pd/C (~0.1 equivalent). An H, atmosphere (1 atm) was applied to the rxn mixture.
After 12h, TLC confirmed loss of starting material, so rxn was filtered through Celite and
concentrated. The crude residue, 4-((2-chlorobenzyl)sulfonyl)aniline, was carried through
without further purification (85-95% yield over 2 steps).

Analytical: Ry = 0.40 (50% EtOAc/hexanes); LCMS (Method 2): Ry = 1.25 min, >98% @ 254
nM, m/z=281.9 [M +H]".

Step 4: To a solution of the 4-((2-chlorobenzyl)sulfonyl)aniline in DMF:DIEA (4:1) (0.1 M) .
The appropriate acid chloride (1.0 equivalent) was added and after 12 h at 85 °C, N-(4-((2-
chlorobenzyl)sulfonyl)phenyl)picolinamide was directly purified by mass-guided preparative
HPLC.

LCMS: Ry = 1.37 min, >98% @ 254 nM, m/z = 375.8 [M + H]".

Examples 28 — 32 were prepared in a similar fashion.



R2; R3 may together from carbonyl,

3-8 nenbered ring containing C, 0, S or
opt i owel2by/sawst i tuted with one or
may together cyclize to forma 3-8 nenbered ring containing C, 0, S or
optionally substituted with one or

R3;

any position including R2 and R3;

t hi ocar bonyl ,

more R8:;

or

may cyclize to forma
N at any position including R2 and

R2T/(mpabossskRB, and W

N at
nore

R8; R4 is selected from H halogen, Cl_6 alkyl, C3-10 cycloal kyl,
aryl optionally substituted with one or nore R8; het eroaryl optionally
substituted with one or nore R8: or nmay rvrI|7p with RS to forma C3 8
e mb e £&#Dk rrj\lam?\nf aini ng C—0, S oy FRImanf Lonall hEQiQhQT i flmf\@d with one pr
nor e |R8; 5-(2-ChiRBhdiS 18812a6k@Ef r dm H. hal oger, a6 3l 85 g4 and
cycl adl kyl , @n(yhbapb[ugﬁtad@;blsg}tsnubst i t&ﬁﬂﬁq}fﬁl\ﬁﬂ“ ong “of “Tibr ¢ 2 ﬁéétfj%é A
opt i graHy—gubsti-tuted—wth—ene—orrore—R8—may—eyetHze ‘fgféz'g 214U. /M a
C3_8 |nenber gd-(2-ChigroontsefoniFly(p@idind, CSHOE1 1%"0 é)p ilgnal; l, sfﬂ%“i { 1\/%% one
or nmore R8; |GrDiiéberyiolindeoi th R6 [0 C3 (8 ne erqﬁlﬂ ntai n| ng
C, O, Sor i optiomatty substitutgd wtiTome o nmore RS 1LCMS’ 980 @214and
2011/{357208 PCT{2iB20107yD BB 8% pyridin-2- CZIBFSF sogel eqteds s omashh ogenpCGl_6
al kyl|, C3- 10 YeyHbeuplmidezele y|  opti gnal |y substi tjut ed wit h}qnefi);r%rmﬁe RB,
heterffoaryl gptionally substituted Wih one or ngre R85 QILCVRY>%Y%G tiz@ndy t h
R5 tg4forma S&éﬂ ggfﬁ?ﬁ’)su ‘i’“ﬁ}gm Nt ai whgFAE05 S qr 3 bs-ept)izenal, ky, -s1Rsivt Ut ed
with|one or "R benzo[d %70 sel ected from H, hallegamRT-€1706nial ky| ,
C3-10 cycl Ocl| kyl _ryl , heteroaryl|, CONRLR2ZCMSN-98% @H3;and
R8 i 4 ssel ect %iﬁéﬂ Rt IH@ ﬁﬁ%ﬁl EaloGeRN.(E1_q AbKEN7, |CH D neycd1BalMy| |
CN, CONRIR2H <vf CE3; or a phar maceut|i*d818l~ dkdcant abl e
sal t |t hereoff 5 24%@[3% g,yfgﬂ ally |accept abl e derivati v LCNSHE8%,@ 2id agh
DU of o it by DAbERGIAL GG Y RATFEEBBIG dof FUHEY [ therai+!hEast | one
cell .—14. The nmethod of claim 13 5 wherein the lcell |5
15. 'I'ge met Hodeotditbabamyd@ioiher ei 1 Ctg)EIe 1cl%ﬁl is h%ﬂg%n ? S: >98%6?8 ‘Iﬂ%d
met hod of cl|apyrid-3-y)Wheeres[djinitreolc el| [~ 5P S f‘é f H%n rior
to t he—eontacting—step: LCMS >98% @ 214 and
8 >-((2,4-difluorobenzyl)sulfonyl)-2- C1oHsCLE;N;0,8 2.09E-07 | 254 nm, m/z =%@86.1 M
(pyridin-2-yl)-1H-benzo[d]imidazole + H], RT = 2.73 min
. LCMS: >98% @ 214 and
5-((2,6-difluorobenzyl)sulfonyl)-2- Ci1oH 5CLE;N;0,8 1.55E-07 | 254 nm, m/z =%@86.1 [M
(pyridin-2-yl)-1H-benzo[d]imidazole + H], RT = 2.82 min
2-(pyridin-2-yl)-5-((2,4,5- LCMS: >98% @ 214 and
10 trifluorobenzyl)sulfonyl)-1H- C1oH14CLF3N;0,8 4.62B-07 | 254 nm, m/z = 404.1 [M
benzo[d]imidazole + H], RT =2.82 min
5-((2-chlorobenzyl)sulfonyl)-2-(6- LCMS: >98% @ 214 and
11 chloropyridin-2-yl)-1H- C19H13CLN;0,8 7.54E-08 | 254 nm, m/z =418.0 [M
benzo[d]imidazole + H], RT =3.12 min
LCMS: >98% @ 214 and
12 12)6;52 éﬁ] Eﬂiﬁ;‘;z?r;z’;l))i‘ﬁllg"zrgglll C1:HCIN; 0,8, 1.45E-06 | 254 nm, m/z = 390.0 [M
+ H], RT = 2.87 min
LCMS: >98% @ 214 and
13 ‘ge(nszéﬁ] Eﬂiﬁ;‘;z?r;z’;l))i‘ﬁllg"zrgglll C1:HCIN; 0,8, 1.84E-06 | 254 nm, m/z = 390.0 [M
+ H], RT =2.18 min
5-((2-chlorobenzyl)sulfonyl)-2-(3,5- LCMS: >98% @ 214 and
14 difluoropyridin-2-yl)-1H- C1oH,CIF,N;0,8 4.50E-07 | 254 nm, m/z =420.0 [M
benzo[d]imidazole + H], RT =2.38 min
5-((2-chlorobenzyl)sulfonyl)-2-(6- LCMS: >98% @ 214 and
15 fluoropyridin-2-yl)-1H- C19H3CIFN;0,8 927B-07 | 254 nm, m/z = 402.0 [M
benzo[d]imidazole + H], RT =2.54 min
5-((2-chlorobenzyl)sulfonyl)-2-(3- LCMS: >98% @ 214 and
16 fluoropyridin-2-yl)-1H- C19H3CIFN;0,8 221B-07 | 254 nm, m/z = 402.0 [M
benzo[d]imidazole + H], RT =2.24 min
LCMS: >98% @ 214 and
17 6-chloro-5-((2-chlorobenzylsulfinyl)- 1 1y oy g\ 08 | 241806 | 254 nm, miz =<?02.0 M

2-(pyridin-2-yl)-1H-benzo[d]imidazole

+ H], RT = 2.60 min




17. The nethod of claim 16, 18. The nethod of claim 16, 19. The nethod of
claim 16, 20. The nethod of claim 13, EC50 of |ess than about 1.0x10-5.
21. The mwohod/mf208] ai m 13, EC50 of | ess than about 1. 0rt@AB201082586The

nmet hod of claim 13, EC50 of |ess than about 1.0x10-7. 23. The nethod of
claim 13, EC50 of |ess than about 1.0x10-8. 24. The nethod of claim13,
EC50 of |ess than about 1.0x10-09. WO 2011/ 057208PCT/ US2010/ 055861 25. A

conpound-having a structure represented by a formila (1)
2-(5~((4-chloro-2- v 7 N a0
fluorobenzyl)sulfonyl)-1H- LCMS: >98% @ 214 and
18 .. C21H14C1F4N305S 2.72E-07 254 nm, m/z=418.0 [M
benzo[d]imidazol-2-yl)-1- _ .
. . + H], RT = 2.37 min
hydroxypyridin-1-ium
LCMS: >98% @ 214 and
19 ;Eg;rfgjzr;;ﬁ?ﬁ“&?ﬁgﬁfﬂiﬁgw CullsCIEN;O6S | 8.23E-08 | 254 nm, myz = 402.0 [M
+ H], RT = 2.44 min
flu((fr(gl()inczl;lgziéonyl)-lH- LCMS: >98% @ 214 and
20 e Cy1H4CIFAN;05S 1.06E-06 | 254 nm, m/z=418.0[M
benzo[d]imidazol-2-yl)-1- _ .
- . + H], RT = 2.32 min
hydroxypyridin-1-ium
LCMS: >98% @ 214 and
21 ;E&fgjzr;;ﬁ?ﬁ“&?ﬁgﬁfﬂiﬁgw Co3HisCIFN;06S 1.94E-07 | 254 nm, m/z = 402.0 [M
+ H], RT = 2.40 min
LCMS: >98% @ 214 and
22 ;E;zyrfgjzr;gﬁ?ﬁ%ﬁ?ﬁgﬁfﬂi‘gﬁgw CuHisCIEN;O6S | 5.53E-08 | 254 nm, m/z = 402.0 [M
+ H], RT = 2.33 min
6-chloro-5-((2,4- LCMS: >98% (@ 214 and
23 dichlorobenzyl)sulfonyl)-2-(pyridin-2- Cy3H 4CLFsN3;O6S 1.52E-06 | 254 nm, m/z=451.0 [M
yl)-1H-benzo[d]imidazole + H], RT =2.91 min
6-chloro-5-((2-chloro-6- LCMS: >98% @ 214 and
24 fluorobenzyl)sulfonyl)-2-(pyridin-2-yl)- | Ca3Hy4CLF/N;3O6S 1.12E-07 | 254 nm, m/z =436.0 [M
1H-benzo[d]imidazole + H], RT = 2.68 min
LCMS: >98% @ 214 and
25 ;E;zyggzrgb;?zf’gsgéﬁ’;ﬁ]fnﬂgggle CuHisCIEN;O6S | 3.41E-07 | 254 nm, miz = 402.0 [M
+ H], RT = 2.52 min
6-chloro-5-((4-chloro-2- LCMS: >98% @ 214 and
26 fluorobenzyl)sulfonyl)-2-(pyridin-2-yl)- | Ca3Hy4CLF/N;3O6S 4.46E-07 | 254 nm, m/z =436.0 [M
1H-benzo[d]imidazole + H], RT = 2.80 min
N-(4-((2- LCMS: >98% @ 254
27 chlorobenzyl)sulfonyl)phenyl)picolina | C;;H,6CIF;N,0OsS 2.37E-07 | nm, Ry =1.47 min, m/z
mide =1386.8 [M+ H]J".
N-(4-((2- LCMS: >98% @ 254
28 chlorobenzyl)sulfonyl)phenyl)furan-2- | C;gH4CINO4S 4.27B8-07 | nm, Ry = 1.37 min, m/z =
carboxamide 3758 [M +H]".
N-(4-((2- LCMS: >98% @ 215
29 chlorobenzyl)sulfonyl)phenyl)pyrimidin | C;sH;4CIN5O;S nm, Ry = 2.69 min, m/z =
e-2-carboxamide 388.1 [M +H]".
6-chloro-N-(4-((2- LCMS: >98% @ 214
30 chlorobenzyl)sulfonyl)phenyl)picolina | C;;H;sCLF3N,05sS 1.10E-06 | nm, Ry =1.53 min, m/z =
mide 4210 [M+H]".
N-(4-((2- LCMS: >98% @ 254
31 chlorobenzyl)sulfonyl)phenyl)-3- C,1H5CIF4N,058 7.30E-07 | nm, Ry = 1.41 min, m/z =
fluoropicolinamide 405.0 [M + H]".
N-(4-((2- LCMS: >98% @ 254
32 chlorobenzyl)sulfonyl)phenyl)-6- CyH;5CIF3N, 058 5.40E-06 | nm, Ry=1.52 min, m/z =
methylpicolinamide 401.0 [M +H]".




XX R6 () wherein: W X, Y and Z are independently CH Nor CR7; Xl is
selected from S, SO2, CO CH2, CR4R5; X2 is selected from NH NR7, O;

Rl i s selwotzed/isrman het eroaryl optionally substituted wcrhusesne/osssenore RS,
aryl optionally substituted with one or nore R8; C3_10 cycl oal kyl, C3_8
menbered ring containing C, 0, S or N, optionally substituted with one or
nore R8; R2 is selected from H, hal ogen, CF3, Cl 6 aIkyI C3-10

cycl oal k R3 is selected from H  halo %F Ik |, C3-10
cycl od 1@"% cN; It will be apparentig these Skélgétuh aﬁr%ﬁ‘ﬁ“ﬁﬁ‘%@ﬁ@*ﬁcatt%ﬁ 884r bonyl , or

nmay 03(7%}15150%5 & {)an%ln%hg p%gm eheflisd F/?Ly I 3%@’% ! t e% t\lll\AQ P%oge Qs %Inf%f ey

position 1 ncludlng and opt1 ona one nore RS;

R2; angVeatioR30thanaspééigey tHeagwinkien wily 6t hFRrdnd td o0 skilkd8n Iﬂ&rﬂﬁ’eﬁr@d ring
containing C, 0O, S or N at any position including R2 and ; optlonaII%
subst icPnti@tign ¢ temwesificatismenggractice of the Rmengors@ﬁ@e&eédlef% nlit iHntendedbige

Cl_6 %\é%)lemﬁ%éuo%o nd%& rﬁ eﬁgé osnt%{(%élredog 8{1‘@'&1% 1&1'&&5&@%0}% lérbd nﬁ)nr% ocy’t em) re

R8; heteroary ronalty” su Ut e nor e cyc

W th ﬂ@dﬁbﬁ5mﬂ%amﬁ§m3bgmﬁn@ngamgmngﬂgontaining C, 0, Sor N, optlonally
substituted with one or nore

[0190] Unless otherwise indicated, all numbers expressing quantities of ingredients,
properties 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.
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R8; R5 is selected from H, halogen, C _6 al kyl, C3-10 cycl oal kyl,
aryl optionally substituted with one or nore R3; heteroaryl optionally
substi t utwo 20i1tds7mee or nore R3; nmay cyclize with R4 toprComuse@o@3ssaenber ed
ring containing C, 0, Sor N optionally substituted with one or nore RS8;
or WD 2011/ 057208PCT/ US2010/ 055861 may cyclize with R6 to forma C3
menbered ring containing C, 0, S or N, optionally substituted with one or
nore R8; R6 is selected from_H, _ hal ogen, Cl16 al kyl, C3-10

cycl oal kyl, aryl optionally subst i t&kd Mth one or nore R8, heteroaryl
optionally substituted with one or nore R85 or may cyclize with R5 to form
a C37 ontaining C, 0, Sor N optionally substituted with one
or WﬁHPfs cldiin@l i R7 is selected from H, hal ogen, Cl16 al kyl, C3-10
cycloal kyI OC _6al kyl , aryl, heteroaryl, CONRLR2, CN or CF3; R8 is
sel ected from H OH NR1R2, hal ogen, Cl16 al kyl, C3-10 cycl oal kyl, CN,
CONRLIRZ, S@2icthiod folQbk tGainkyt of {hrdirotamsaispivardysfaactioncaldlophc dizeplatte sal t

t hereof or a pharnaceutically acceptabl e derivative thereof. 26. The

conpodhcisedayidl mOPER4 ggiieitsitha RRBITRh epBPriswE he dtemof yéminsicring tp dremammak

nenbere r t d R35
opt i ool Py “BEisEAPbEl Wholtecdnd Plnlirbufl B9Ptl bR R AR, 28
wher eithe F2poandhavingR3 saichund/represdnza tyofofatila(p: 4 or 5- m%‘rrbered ring
containing C, 0, S or N at any p05| t| on including R2 and R35 optionally

substituted with one or nore RS8. Xhe conlxqund R claim25, wherein R25
R3 and Wcyclize to form G_7_cycl J151'<yl zi'ne thiazi ne,

di oxot hi azi ne, pyrazi njR i m dazol e %nd of claim 28, wherein
R25 R3 and Wcyclize to‘3 |mcg<e

R, R7
@D
wherein: W, X, Y and Z are independently CH, N or CR7;
X is selected from: S, SO,, CO, CH,, CR4Rs5;
X, is selected from: NH, NR5, O;

R; is selected from: heteroaryl optionally substituted with one or more Rg, aryl optionally
substituted with one or more Rg, Cs.19 cycloalkyl, C;s membered ring containing C, O, S or N,

optionally substituted with one or more Rg;
R, is selected from: H, halogen, CFs, C, alkyl, C;5_1o cycloalkyl;
R; is selected from: H, halogen, CF;, C, alkyl, Cs_jo cycloalkyl, CN;

R,, R3 may together from: carbonyl, thiocarbonyl, or may cyclize to form a 3-8 membered
ring containing C, O, S or N at any position including R, and Rj, optionally substituted with one

or more Rg;

R,, and/or R3 and W may together cyclize to form a 3-8 membered ring containing C, O,

S or N at any position including R, and Rj, optionally substituted with one or more Rg;

Ry is selected from: H, halogen, C,¢alkyl, Cs_;o cycloalkyl, aryl optionally substituted



30. The conpound of claim?29, wherein R25 R3 and Wcyclize to forma

conpound of the following fornmula (I1): wherein: X, Y and Z are
i ndependewol2911@s7208l or CR7; X1 is selected from S, SO2pCCTS2036D558CRARS;
WD 2011/ 057208PCT/ US2010/ 055861 Ri is selected from heteroaryl

optionally substituted with one or nore R8, aryl optionally substituted
with one or nore R8;, C3_10 cycloal kyl, C3_8 nenbered ring containing C, 0,
S or N, optlonall substlt ted with one or nore RS; R4 is selected
from VHith opg qsg%e 1hegergpy @ptw@sﬂwbétyelﬂeéawﬂ%ne Frere Kst PR FXFLIEUNER| t ut ed

W th e RS;
o el MRS, PRl Skt 0028 USRI AR AU, LE IO |
N, optRgpnal |y substituted with one or nore RS; R5 is selected from
H, hal ogen, Cl_6 al kyl, C3-10 cycloal kyl, aryl optionally substituted with
one or nor Q(s%sel&‘i‘édeﬂ’r&ﬁf M'hé%gehoﬁﬁélduﬁzls@g%&ﬂz&dﬁu%d éi\yltd’pn@ﬂeﬁly%bﬁﬁut@d% may
cyclize with R4 to forma C3 nenbered ring containing C O,

opt i omak oy mnoubBt, |ht6tm<m1tylwp¢1hnailryesub$tltn®d eviRgneor ney Raynam cz'ehm WIIﬂl RﬁtOt o form

o oo e menohe e o Blhe. §; 55 Rl oriparly an TeicleVily jid o es g, o' O
cy e 0ahfohctAriy AP BRALICL AR AL 1N o000 TR 6Bl QLR ALY

optionally substituted with one or nore R8; ofF nay cyC|zevv| 5 to form
a C37 wrdndprerormnorg Repntaining C, 0, S or N, optionally substi tut ed vvlth one
or nore RS; R7 is selected from H, halogen, Cl1_6 al kyl, C3-10

cycl oal kyl RsQdcl&tc fiyrh: H, @dlyden, d’Jp(,taﬁma(wll) cyc%a}lfiill%’%yl C@Noﬁkﬂly@ﬁgstltuted withR8 1's
selected from H, OH NRLR2, hal ogen, Cl al kyl, -10 cycl oal kyl, CN,

CONRLRPS OSTRNRR RAOcten@ryl@paibRally, subsinted rmﬁl QR m%ﬁe |Qfamaywy91¢@evﬂal§i ® sal t
ther e(%grrn a C?q Blem%grar(l:n%uéoln a%lnllé/ Ca 60% %Pl %tlgl‘?arlll}l\lsuéstl\{lﬁe& w1t£ one or more Rg;

R7 is selected from: H, halogen, C, alkyl, Cs.;¢ cycloalkyl, OC, ¢ alkyl , aryl, heteroaryl,
CONRle, CNor CF3;

Ry is selected from: H, OH, NR Ry, halogen, Cysalkyl, Cs.1o cycloalkyl, CN, CONRR,,
SO2NR;R,, OC;salkyl, CFs;

or a pharmaceutically acceptable salt thereof or a pharmaceutically acceptable derivative

thereof.

2. The method of claim 1, wherein the mammal is a human.

3. The method of claim 1, wherein the dysfunction is Parkinson’s discase.

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.



31. The conpound of claim 30, wherein X, Z, Y are C. 32. The conpound of
claim30, wherein R is optionally substituted pyridine, thiazole,

pyri m di n€o 20uweEmos33. The conpound of cl ai m 30, wherei rRCRUS2G00pIS6DNAl |y
substituted 2-pyridine. 34. The conpound of claim 30, wherein Xi is SQ2 or
S. 35. The conmpound of claim30, wherein R4 is optionally substituted
benzyl 36. The conpound of claim30, wherein wherein R4 is benzyl

optlonal ly substituted with at ast one hal oge 37. The conpound of claim
wer ef 1 HRGHR0% Bl Wm@@@li @W@d@b@ﬂgﬁ&@m@g@f dysignciiphe

Comm;#%grfbfth‘é'aﬁhm%@g‘é@&%e' n X, W Z Y are C 39. The conpound of claim

rern Xi
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 mGluR4 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 formula (I):

@D
wherein: W, X, Y and Z are independently CH, N or CR7;
X is selected from: S, SO,, CO, CH,, CR4Rs5;
X, is selected from: NH, NR5, O;

R; is selected from: heteroaryl optionally substituted with one or more Rg, aryl optionally
substituted with one or more Rg, Cs.o cycloalkyl, C; s membered ring containing C, O, S or N,

optionally substituted with one or more Rg;
R, is selected from: H, halogen, CFs, C, alkyl, C;5_1o cycloalkyl;
R; is selected from: H, halogen, CF;, C, alkyl, Cs_jo cycloalkyl, CN;

R,, R3 may together from: carbonyl, thiocarbonyl, or may cyclize to form a 3-8 membered
ring containing C, O, S or N at any position including R, and Rj, optionally substituted with one

or more Rg;

R,, and/or R3; and W may together cyclize to form a 3-8 membered ring containing C, O,

S or N at any position including R, and Rj, optionally substituted with one or more Rg;

Ry is selected from: H, halogen, C,¢alkyl, Cs_;o cycloalkyl, aryl optionally substituted
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40. The conpound of claim 25, wherein X2 is NH 41. The conpound of claim
25, wherein R4 is optionally substituted benzyl. 42. The conpound of claim
25, wher eWvo 2Rd/a5%208enzyl optional ly substituted with at pceastolomssshal ogen
43. The conpound of claim 25, wherein R2 and R3 together form CO. 44. The
conpound of claim 25, wherein R is optionally substituted heteroaryl. 45.
The conpound of claim44, wherein R is optionally substituted pyridine.
46. The conpound of claim44, wherein R is optionally substituted .

pyr i mYdinne ofmorg e, I&S?fﬁwh%pt@m@ siiutitwied Wi oF mereiRs, %rpliﬂ%%ﬁlzwth
substi an - ' } : | di IS
nal gl anet it mgtersd afePIRRHILGRO, S bENTH gD SIEIRUERUAS o Bt
45, wherein R is optionally substituted 2-pyridine. 50. The conpound of
claim25, wherein W X, Y, Z are all C X2 is NH, R2 and R3 together form

CO X1 is $Xfs sdtbtddSroRt HORAbIN, S UL, 6y dRRMEN | aryl optionally substituted with
one or more Rg, heteroaryl optionally substituted with one or more Rg, may cyclize with R4 to
form a C; s membered ring containing C, O, S or N, optionally substituted with one or more Rg, or
may cyclize with R to form a C; s membered ring containing C, O, S or N, optionally substituted

with one or more Rg;

R is selected from: H, halogen, C, ¢ alkyl, Cs.,9 cycloalkyl, aryl optionally substituted with
one or more Rg, heteroaryl optionally substituted with one or more Rg, or may cyclize with Rs to

form a C;; member ring containing C, O, S or N, optionally substituted with one or more Rs;

R7 is selected from: H, halogen, C, alkyl, Cs.;¢ cycloalkyl, OC, ¢ alkyl , aryl, heteroaryl,
CONRle, CNor CF3;

Rs is selected from: H, OH, NR;R,, halogen, C,alkyl, Cs.14 cycloalkyl, CN, CONR;R;,
SO2NR;R,, OC, ¢ alkyl, CF3; 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.

9. The method of claim 8, wherein the subject is a mammal.
10.  The method of claim 8, wherein the subject is a human.
11.  The method of claim 8, wherein the subject has been diagnosed with a need for

potentiation of mGluR4 receptor activity prior to the administering step.

12. The method of claim 8, further comprising the step of identifying a subject having a need

for potentiation of mGluR4 receptor activity.

13. A method 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):

8



51. The conpound of claim?25, of the followng fornula: 52. A

phar maceuti cal conposition conprising a conpound having a structure

repr esentwo 2bp/dsorosul a (1): wherein: W X, Y and Z arepcmdspendssssly CH N
or CR7; X1 is selected from S, SO2, CO CH2, CR4R5; X2 is selected from

NH, NR7, O; Rl is selected from heteroaryl optionally substituted
with one or nore R8, aryl optionally substituted with one or nore R85 C3_10
cycl oal kyl, C3_8 nenbered ring containjng C S oRﬁN, optionally
substituted with one or nore R8;, R2 j fr H, hal ogen, CF3, Cl1_6

al kyl, C3-10 cycloalkyl; R3 IR sel@éltféd fnpm H\dal ogen, CF3, Cl1_6 al kyl,
C3-10 cycl oal kyl, CN, 20 1/3057 08PCT/ US2010/05K861 R2, R3 may
together from carbonyl, thyqcarbag , Qr_ZrayRgycliRg to forma 3-8
menbered ring containing C/ 0, X%jor ?t/any position including R2 and R3,
optionally substituted wiR1 one or nore ,7

@

wherein: W, X, Y and Z are independently CH, N or CRy;
X is selected from: S, SO,, CO, CH,, CR4Rs5;
X, is selected from: NH, NR5, O;

R; is selected from: heteroaryl optionally substituted with one or more Rs, aryl optionally
substituted with one or more Rg, Cs.19 cycloalkyl, C;s membered ring containing C, O, S or N,

optionally substituted with one or more Rg;
R, is selected from: H, halogen, CFs, C, alkyl, C;5_1o cycloalkyl;
Rj; is selected from: H, halogen, CF;, C, alkyl, Cs_jo cycloalkyl, CN;

R,, R3 may together from: carbonyl, thiocarbonyl, or may cyclize to form a 3-8 membered
ring containing C, O, S or N at any position including R, and Rj, optionally substituted with one

or more Rg;

R,, and/or R3; and W may together cyclize to form a 3-8 membered ring containing C, O,

S or N at any position including R, and Rj, optionally substituted with one or more Rg;

Ry is selected from: H, halogen, C,¢ alkyl, Cs.1¢ cycloalkyl, aryl optionally substituted
with one or more Rg, heteroaryl optionally substituted with one or more Rg, or may cyclize with
Rs to form a Cs;.s membered ring containing C, O, S or N, optionally substituted with one or more

Rs;

Rs is selected from: H, halogen, C,¢ alkyl, Cs_1o cycloalkyl, aryl optionally substituted with
one or more Rg, heteroaryl optionally substituted with one or more Rg, may cyclize with R4 to
form a C;.¢ membered ring containing C, O, S or N, optionally substituted with one or more Rg, or
may cyclize with R to form a C; s membered ring containing C, O, S or N, optionally substituted

with one or more Rg;



R2, and/or R3, and Wnmay together cyclize to forma 3-8 nenbered ring
containing C, 0, S or N at any position including R2 and R3, optionally
subst i t utwo 20i1ds7mee or nore RS; R4 is sel ected Proras2¢ip/obsbpgen,
Cl16 al kyl, C3-10 cycloal kyl, aryl optionally substituted with one or nore
R8, heteroaryl optionally substituted with one or nore R8, or may cycli ze
wth RS to forma C3_8 nenbered ring containing C, 0, S or N, optionally
substituted with one_ or R5 | ected fra hal og

C16 al kyl , Reds $ecgssiremy ﬁiylila?%?fly@ rEildrrab FYE %ai}aéﬂrrkﬁp@an Yt%t'méte%w

R8, h ize vvlth
2. eGP RO Rk SHIBL IR Wbl G0 o FELE fF IR, P &
subst ifom &d'; winkmbengn®eontaiiag RGO, Sror m@,wpﬁymmllymbmtmtbd R(ﬁthto@e bomoraR$3
menbered ring containing C, 0, S or N, optionally substituted with one or
nmore R8; R, is seléed ﬁorﬁeﬂ{eﬁl@&nf C oMk Cﬁf}‘bW@l,@@l &luisbrl ary%‘eﬁé@ba 1,

cycl oal kyl, ‘aryl optionally substituted wth oné or nore heteroaryl

opt i orﬁ%(])N&R:zuENmt(Eﬁzed with one or nore R8, or may cyclize vvlth R5 to form
a C37 nmenber ring containing C, 0, Sor N, optionally substituted with one
or nore R8Rg is selectedRforh s Hs €I NRMR, f iaddgenH_, Sudiydgen, cﬁl&ﬂ@}l,k@N COBRIR,,
cyclo OC _6al kyl aryl, heteroaryl, CONRLR2 or R8 is
sel ectsé?fx‘ml&m OFs aiyl, @Jﬁipaa phramaeraticaltiacentale Saltzherfgf @WCH’I@&PWPUC?@N

CONRL I l. al t

t her 65%668 %ﬁ&\gﬁe gﬁﬂaa@; z’e{fgﬁv%tg g?{eggci?\ﬁ{edl Lé rr%ce?f%?%ﬁ i the

phar n’&@&uﬁtldﬁalcbﬂ/ accept abI e carrier. 53. The pharmaceutical conposition of
claim52, wherein the conpound exhibits potentiation of nd uR4 with an EC50

of lesg th%e%‘?é?ﬁﬁd oF b 335 wherdn thEREI RNALIRGRHA] Gl conposition of claim
52, wherein the conpound exhibits potent| at| on of mM3d uR4 wth an EC50 of

| ess tltgan %g%etl}mp@fc?auﬁ r)(vﬁerel-mﬁe | a 3 ob C% ucorrp95| tion of claimb52,

wher ei'n" t he ¢conpoun R4 with an EC50 of | ess
than out 01 057 8P / S2010/ 055861 5 The

phar eutl |m%m¢p%fsqlatl i*ef&rna meglbhas frep Ly t?‘ﬁ%@&rﬂ} ISHPTOK R BiFt s

pot entchatab @y Qfp. M3 URA vmth an EC50 of less than about 1.0x10-8.

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°.

22.  The method of claim 13, wherein the compound exhibits potentiation of mGluR4 with an

ECs, of less than about 1.0x107.

23.  The method of claim 13, wherein the compound exhibits potentiation of mGluR4 with an

ECs, of less than about 1.0x107®.

24.  The method of claim 13, wherein the compound exhibits potentiation of mGluR4 with an

ECs, of less than about 1.0x107.
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57. The pharnmaceutical conposition of claim52, wherein the conpound
exhibits potentiation of mMd uR4 with an EC50 of |ess than about 1.0x10-09.
58. The pNernmoswmoscal conposition of claim 52, whereinpPR2jUSamdosss6R3 and W
cyclize to forma 3-8 nenbered ring containing C, 0, S or N at any position
including R2 and R3, optionally substituted with one or nore R8. 59. The
phar maceuti cal conposition of claimb52, wherein R2, and/or R3 and Wcyclize
to forma 4 or 5- ered ring containi C. 0, S or Nat any position

i ncl udi’ng F??C%WEPW AYIHL _SHAFIHIE 1SHISEtS Ye%iquﬁ%he or nore R8. 60. The
pharnaceutlcal conposi tion of claimb52, wherein R2, R3 and Wcyclize to
form C3_7 cycloal kyl, aryl, oxazine t Xdlothlazme pyrazi ne,

i mi dazole. 61. The pharnaceuR;caIVé nposnY’i on claimb52, wherein R2, R3

and Wcyclize to fornlggidaz e, : phar utical conposition of
claim 61, wherein R2, 3;?2¥chcl' or gf,a coppound of the follow ng
CH2,

formula (I11): wher ei n: 1 ndepénden y CH Nor CR7; Xl is
selected from S, SQ2, AR5; Rl is selected from

het eroaryl optionally subsStituted with onB7or nore R8, aryl optionally
substituted wth one or nore RS, C3_§g%cycloalkyl C3_8 menbered ring
containing C, 0, Sor N optionally stituted with ene or nore RS;

R4 is selected from H halogen, G _6 alkyl, C3-10 cycloal kyl, aryl

opti onal | y véwbgni WuKedl amdtmar@rmuiepcndmﬂ:eCmN dre€ler, oaryl opti onal | y
substituted with one or nore R8, or may cyclize with R5 to forma C3_8
menber ed rixags sadedtal fibmg SCSOL, CE, OH,CRBRE i onal | y substituted with one or
nor e

O

X, is selected from: NH, NR5, O;

R; is selected from: heteroaryl optionally substituted with one or more Rs, aryl optionally
substituted with one or more Rg, Cs.19 cycloalkyl, C;s membered ring containing C, O, S or N,

optionally substituted with one or more Rg;
R, is selected from: H, halogen, CFs, C, alkyl, C;5_1o cycloalkyl;
Rj; is selected from: H, halogen, CF;, C, alkyl, Cs_jo cycloalkyl, CN;

R,, R3 may together from: carbonyl, thiocarbonyl, or may cyclize to form a 3-8 membered
ring containing C, O, S or N at any position including R, and Rs, optionally substituted with one

or more Rg;

R,, and/or R3; and W may together cyclize to form a 3-8 membered ring containing C, O,

S or N at any position including R, and Rj, optionally substituted with one or more Rg;

Ry is selected from: H, halogen, C,alkyl, Cs_;o cycloalkyl, aryl optionally substituted
with one or more Rg, heteroaryl optionally substituted with one or more Rg, or may cyclize with
Rs to form a Cs;.3 membered ring containing C, O, S or N, optionally substituted with one or more

Rs;

Rs is selected from: H, halogen, C,.¢ alkyl, Cs.,9 cycloalkyl, aryl optionally substituted with
one or more Rg, heteroaryl optionally substituted with one or more Rg, may cyclize with R4 to

form a Cs;.¢ membered ring containing C, O, S or N, optionally substituted with one or more Rg, or



WO 2011/ 057208PCT/ US2010/ 055861 RS; R5 is selected from H, hal ogen,
Cl 6 alkyl, C3-10 cycloal kyl, aryl optionally substituted with one or nore
R8, het erwanyiv/mpiosonal |y substituted with one or nore R8%/Usay100§8ki ze with
R4 to forma C3 nenbered ring containing C, 0, Sor N, optionally
substituted wwth one or nore R85 or may cyclize with R6 to forma C3
rrenbered ring contai ning C, 0, Sor N, optionally substituted with one or
nor e ; is.selected from H, halaogen, Cl 6 alk C3-10
cycl oatwwydl?&r\vth Rptor form 21 G- sapmierqd ingropfaHig fre Oo b OFDh @D REIS N subsfigied, |
opt| O%J[H nesdfl?ﬁcﬁrbtR“I ed with one or nore R85 or may cyclize with R5 to form
er ring ¢ont ai ni ng C, 0, Sor N optlonally substltuted vmth one
or m)re R8

selected from, H h 016 Kk
vl oat kyl Retelestad Fon Ho RGN BT v o Bl Gty 8n g
is sel , ggﬂg,, | , CN,
CONRL %61‘0@%120&{&%&%6%%16@3 Ky Su?:%it?@% ?mtzlil%élﬁg); %dgziu{tg ’locq:;grll%& a%%gg?{ a%%lieo sal t

t her edfrnoa Cas plhmbnmwtqn@amhg Ca&; Spirahloptidea ysabitivgcd hetheot or mes: RFhe
pharmaceutical conposition of claim®62, wherein X, Z, Y are C. 64. The

phar maceut iRyd$ sdtaiqaoorhi Mphadgen] @j.yali62, Cwh eydidatkyRi OCS, abiptl i, aryé Ihkeyeroaryl,
substituted pyridine, thiazole, pyrimdine, furan. 65. The phar maceuti cal
compo&i@NBRHENSH B 62, wherein R is optional ly substituted 2- pyridine.
66. The pharmaceutical conposition of claim®62, wherein X1 is SO2 or S.

67. The ph&sms@wédcmmc@h@iéil‘ﬂﬁt& lflogeinal m #i2/1, Ghecwilonllid, €N, GPNRaRal | y
substi 8 The pharnmaceutical conposition of claim®62, wherein
R4 is m lsubstituted with at |east one hal ogen 69. The
phar maceut i cal corrp05| tion of claim®62, wherein R7 is hal oge

or a pharmaceutically acceptable salt thercof or a pharmaceutically acceptable derivative
thereof.
26. The compound of claim 25, wherein R,, and/or R; and W cyclize to form a 3-8 membered

ring containing C, O, S or N at any position including R, and Rj, optionally substituted with one
or more Rg.

27.  The compound of claim 26, wherein R,, and/or R; and W cyclize to form a 4 or 5-
membered ring containing C, O, S or N at any position including R, and R3, optionally substituted
with one or more Rs.

28.  The compound of claim 25, wherein R, R; and W cyclize to form Cs_; cycloalkyl, aryl,
oxazine thiazine, dioxothiazine, pyrazine, imidazole.

29.  The compound of claim 28, wherein R,, R; and W cyclize to form imidazole.

30.  The compound of claim 29, wherein R,, R3 and W cyclize to form a compound of the
following formula (II):

R6
%
Z R4 Rjs

R8 (In)

wherein: X, Y and Z are independently CH, N or CR7;

X is selected from: S, SO,, CO, CH,, CR4Rs5;



70. The pharmaceutical conposition of claim52, wherein X, W Z, Y are C
71. The pharmaceutical conposition of claimb52, wherein Xi is SO2 or S.

72. The pharmosaioscal conposition of claimb52, wherei nPE2/USI0IMIOSSS6YV3. The
phar maceuti cal conposition of claimb52, wherein R4 is optionally
substituted benzyl. 74. The pharmaceutical conposition of claimb52,
wherein R4 is benzyl optionally substituted WO

2011/ 057208PCT/ US2010/ 055861 th at | east one hal ogen. The .

phar maceut ikedt S ot hetergaryLontjonakty subghiwted; wittRoncgrness &80@3{]9%}0@1& m CO.

76. T [ﬂ% ' LB RRred opt ally
subst F%‘i{?gﬁg et glr{%lgﬁgh&é)gg@ g}%%hﬁﬁfyr’r%egutlca]f M\%osﬁnlﬂé 3 glozlri?\?n 76,
wher eioptiblhalfysubpitited alithyons vbaiord R§;ed pyridine. 78. The phar naceutlcal

conposition of claim 76, wherein R is optionally substituted pyrimdine.

79b tTh te th&;ﬁ@&éﬂtédc@émc PIMRABLE, @ flkylC L2l By dBalk Y 8 EbAidRAll SuRRtut@nal |y
substitute uran

with one or more Rg, heteroaryl optionally substituted with one or more Rg, or may cyclize with

Rs to form a Cs;.3 membered ring containing C, O, S or N, optionally substituted with one or more

Rs;

Rs is selected from: H, halogen, C,¢ alkyl, Cs_1o cycloalkyl, aryl optionally substituted with
one or more Rg, heteroaryl optionally substituted with one or more Rg, may cyclize with R4 to
form a Cs ¢ membered ring containing C, O, S or N, optionally substituted with one or more Rg, or
may cyclize with Re to form a C; s membered ring containing C, O, S or N, optionally substituted

with one or more Rg;

R is selected from: H, halogen, C, ¢ alkyl, Cs.;9 cycloalkyl, aryl optionally substituted with
one or more Rg, heteroaryl optionally substituted with one or more Rg, or may cyclize with Rs to

form a C;.; member ring containing C, O, S or N, optionally substituted with one or more Rg;

R7 is selected from: H, halogen, C, alkyl, Cs.; cycloalkyl, OC, ¢ alkyl , aryl, heteroaryl,
CONRle, CNor CF3;

Rs is selected from: H, OH, NR;R,, halogen, C,alkyl, Cs.14 cycloalkyl, CN, CONR;R;,
SO2NR;R,, OC, ¢ alkyl, CF3; or a pharmaceutically acceptable salt thereof or a pharmaceutically

acceptable derivative thereof.

31. The compound of claim 30, wherein X, Z, Y are C.

32.  The compound of claim 30, wherein R, is optionally substituted pyridine, thiazole,
pyrimidine, furan.

33.  The compound of claim 30, wherein R, is optionally substituted 2-pyridine.
34.  The compound of claim 30, wherein X, is SO, or S.
35.  The compound of claim 30, wherein R, is optionally substituted benzyl

36.  The compound of claim 30, wherein wherein Ry is benzyl optionally substituted with at
least one halogen.

37.  The compound of claim 30, wherein R is halogen.



80. The pharnaceutical conposition of claim 77, wherein the pyridine is

hal ogen-substituted and/or al kyl-substituted. 81. The pharnaceuti cal
conposi tiwo 20f1/sFm8m 77, wherein R is optionally substipcutusdoidosssgr i di ne.
82. The pharnmaceutical conposition of claimb52, wherein wherein W X, Y, Z
are all C X2 is NH R2 and R3 together formCO Xi is SO2, R4 is
optionally substituted benzyl. 83. The pharnmaceutical conposition of claim
52, the conpound bei (ff- the follow ng fornmula: PCT/US2010/ 055861

84. A3feth eﬁampﬁ%@;%tq%%gwmw,%%,%%rﬂn at |east one cell

conprisgi ng Tthlg;acgiﬁlﬁ%?%gfgfiCgﬁ@%ﬁg%gn%&%ﬁgzstgz!o\?%st one cell with at |east one

conpound of C ive'to potentiate nmd uR4 receptor

acti vigoy i mpeRempbul®dlaifims, Gaklein X8R-NH nethod for potentiating nGd uR4
activity in a subject conprising the step of adm nistering to the subject a

t her apéut i ddlelcpmpbiireldfi demdifowhtreof Rais optaistlysnlestiigapbenagd. of claim 25, in a
dosage and anount effective to potentjiate m3d uR4 receptor activitﬁ in the

subj ed: g coppowns ofsdrinr2 e WARTRIBR, is\hRRyEPRtianRdy sulsjiagad wikh af lags
halogen.
43.  The compound of claim 25, wherein R, and R; together form CO.
44.  The compound of claim 25, wherein R, is optionally substituted heteroaryl.
45.  The compound of claim 44, wherein R, is optionally substituted pyridine.
46.  The compound of claim 44, wherein R, is optionally substituted pyrimidine.
47.  The compound of claim 44, wherein R, is optionally substituted furan.

48.  The compound of claim 45, wherein the pyridine is halogen-substituted and/or alkyl-
substituted.

49.  The compound of claim 45, wherein R, is optionally substituted 2-pyridine.
50. The compound of claim 25, wherein W, X, Y, Z, are all C; X, is NH, R, and R; together
form CO, X; is SO,, Ry is optionally substituted benzyl.

51.  The compound of claim 25, of the following formula:
L. Gl L. Gl
N N= N N= N N= N N=
cl \Q,\?—Q al \Q,\?—Q F \Q,\?—Q F \Q,\?—Q
H H H H
al i
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3 3 S N, N= S N N=
al Ij \_7/ \©: \ 7/ \©: D \Q\/ \@
] H%Q, 7 H%Q’ 7 >0 i >
F
i N N— Nt N N=—
DRGSR IS GH=Y IR Y
’ H
[oNpe) O P O 0 F eNpe
@\)S’ N Ny @\/S NG N= @\/\S’ N N= @\/S NG N=
cl \@NWS cl [IN>_3\:/>7F cl \QN\ \ / al N>_Q
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o al o al c)
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87. The nethod of claim85, wherein the subject is a human. 88. The net hod
of claim85, wherein the subject has been diagnosed with a need for

pot ent i atworonfosmB8uUR4 receptor activity prior to the aeornisseensssgr step.
89. The nethod of claim85, further conprising the step of identifying a
subj ect having a need for potentiation of md uR4 receptor activity. 90. A
nmet hod for the treatnent of a disorder associated with nd uR4

neurotransm ssion dysfunction and other disease states in a

conpr|S| Ctne step of cnpsterln to th at Ieast e<@onpound of

claim 0sag 2 " ctlveé;zEf’j‘H:%i§;}i ];21

manmal . \%H od of cl \ wherei ' t he Sior is' sel é?@om
psych schlzophren|a| onduct dlsorder di sruptive behavior disorder,
blpongﬁdi sycho\EZIVp' Rdes vof anX|ety, anxi ety associated with
psychosi s i¥c nmood |so h as severe major depressive

di sorder; nDodelsonders aSSOC|ateﬂ wi th psychotic disorders, acute nmani a,
depreSS|on associ ated WO 2011/057208PCT/ US2010/ 055861 wi t h blpolar

di sor der, nnod dl rders assocuﬁke ith schlzophre behavi oral ?H;j
mani f est /g;g nental conduc ?ii( autisti

nnvengﬁ?iaj ders, Tour synd? %r% rigf d syﬁﬂﬁﬁgﬁi

di sor S aSSOC|ated Wi t Parklnson S dIS %e tardi ve ,dyski i a, drug :
i nduced and @egﬁggegeneratlon ba§eﬂ skinesias, attention deficit
hyperactbv order, cognit orders, denentias, and nmenory

di sor The net a|n190, wherein the disorder is Parkinson's
di seas 93 The Jaed hod @Iain190, wherein the disorder is a
neurologlcal and/ or psychiatric disorder associated with md uR4 receptor
act i visby AQyhafrelti @ comSbitioht@nipels gq @hpeliad Ha\%% a WhRALRL Peptrésemea gprder is
a neurol ogical or psychiatric disorder aSSOCIat with md uR

neur otforamdailysi on dysfunction selected from schizophrenia, psych03|s,

schi zophreni a- spectrunt di sorders, depression, bipolar disorder, cognitive
di sorders, delirium amestic dlsord/;Xﬁ anX|E@y di Rgrders, attention

di sorders, obesity, eatlng di ordevw/’a ptor-related di sorders.

95. The method of clal rel a human. 96. The net hod
of claim 90, wherein the2 ,Eg\gf agR»sed R@th t he di sorder prior
to the adm nistering step

@D
wherein: W, X, Y and Z are independently CH, N or CRy;
X is selected from: S, SO,, CO, CH,, CR4Rs5;
X, is selected from: NH, NR5, O;

R; is selected from: heteroaryl optionally substituted with one or more Rs, aryl optionally
substituted with one or more Rg, Cs.19 cycloalkyl, C;s membered ring containing C, O, S or N,

optionally substituted with one or more Rg;
R, is selected from: H, halogen, CFs, C, alkyl, Cs.; cycloalkyl;

R; is selected from: H, halogen, CF;, C, alkyl, Cs_jo cycloalkyl, CN;



97. The nethod of claim 90, further conprising the step of identifying a
mammal having a need for treatnent of the disorder. 98. A nethod for the
manuf act we 20f1/&7e8di canment for potentiating nd uR4 recepras2&osissty in a
manmal conpri sing conbi ni ng a conmpound having a structure represented by
formula (1): XXi R W1\ Z R7 (1) wherein: W X Y and Z are independently
CH Nor CR7; X1 is selected from S, SO2, CO CH2, CR4R5; MD
2011/ 057208PCT/ US2010/ 055861 g ? el e te from NH, § S
sel ected i sﬁ@?{&}ga%heg/ ToRgH E4t 9@1@105 QY t%rtr@%v QictiFe Qriarpa 3n%m@mh8re aryl
opti ongl, t 10, nber ed
g e EmARARE (o O BB O FalR s b R ucalh R

or more Rg;

R,, and/or R3; and W may together cyclize to form a 3-8 membered ring containing C, O,

S or N at any position including R, and Rj, optionally substituted with one or more Rg;

Ry is selected from: H, halogen, C,¢ alkyl, Cs.1¢ cycloalkyl, aryl optionally substituted
with one or more Rg, heteroaryl optionally substituted with one or more Rg, or may cyclize with
Rs to form a Cs;.s membered ring containing C, O, S or N, optionally substituted with one or more

Rs;

Rs is selected from: H, halogen, C,¢ alkyl, Cs_1o cycloalkyl, aryl optionally substituted with
one or more Rg, heteroaryl optionally substituted with one or more Rg, may cyclize with R4 to
form a C;.¢ membered ring containing C, O, S or N, optionally substituted with one or more Rg, or
may cyclize with R to form a C; s membered ring containing C, O, S or N, optionally substituted

with one or more Rg;

R is selected from: H, halogen, C,.¢ alkyl, Cs.,9 cycloalkyl, aryl optionally substituted with
one or more Rg, heteroaryl optionally substituted with one or more Rg, or may cyclize with Rs to

form a Cs;.; member ring containing C, O, S or N, optionally substituted with one or more Rg;

R7 is selected from: H, halogen, C,¢ alkyl, Cs.1¢ cycloalkyl, OC, ¢ alkyl , aryl, heteroaryl,
CONRle, CNor CF3;

Rs is selected from: H, OH, NR;R,, halogen, C,alkyl, Cs.14 cycloalkyl, CN, CONR;R;,
SO2NR;R,, OC, ¢ alkyl, CF3; or a pharmaceutically acceptable salt thereof or a pharmaceutically

acceptable derivative thereof, and a pharmaceutically acceptable carrier.

53.  The pharmaceutical composition of claim 52, wherein the compound exhibits potentiation

of mGIluR4 with an ECs, of less than about 1.0x107.

54.  The pharmaceutical composition of claim 52, wherein the compound exhibits potentiation

of mGIluR4 with an ECs, of less than about 1.0x10°®,

55.  The pharmaceutical composition of claim 52, wherein the compound exhibits potentiation

of mGIluR4 with an ECs, of less than about 1.0x107.



R2 is selected from H5 halogen, CF35 C1_6 al kyl, C3-10 cycloalkyl; R3 is
sel ected from H5 hal ogen, CF35 Cl1_6 al kyl, C3- 10 cycl oal kyl, CN;

R2; R3 nayotopeish®ms from carbonyl, thlocarbonyl, or mayCcTyske1pms3861 f or m a
3-8 nenbered ring containing C5 0, S or N at any position including R2 and
R3; optionally substituted with one or nore R8; R2; and/or R3, and
Wnmay together cyclize to forma 3-8 nenbered ring containing C5 0, S or N

at any position including R2 and RS; tionally substituted with one or
more R§:  Theph ammelitscag isgnof elﬁamr%z Waregdhe 00431130@1@?& pits gegentigtion

cycl ogle 1uR§5X{ﬁ@ﬂ?%ﬁ@?e?%ﬂBHQﬁ&hHQ£ﬁesm‘th one or nore RB het er oar yl

optlon y subs one or nore R3; or may cycllze wth RS to form

red rin t ai ni n tlonaII stituted with
one o rmpg%ﬁg’ armacltica ‘i%nﬂoémggcgﬁlﬁ’éﬂ %w%‘?ﬁre %%ﬂn&é’é‘ﬁ Elé‘ RRtg3fatiors. 10
cyel oariadiuratth A1 BRIy nSHARLK Y hag W LD one of more R, hetef oary

optlona substituted with one or nore R8; may cycllze wth R4 to forma

nber d |n|n th one
“mor et hiith B A BRIR abtiain S5, R SRR gilarsrat Wik L€ Sty o

05 0, ag- &m@@etﬂ@tﬂwmawl@gjﬁs& $ 9t dlptwny hostien mﬂuﬁmgéizraad R;, optionallyRe i s
sel ectsgbktitutedivithionbal a@enr, C1_6 al kyl, C3-10 cycl oal kyl, aryl optionally
substituted with one or nore RS; heteroaryl optionally substituted with one
or norsé. R8 Th@rphm}accu;ttﬁlal anpeisition RS claon H2rwheciCR. 7andéariforand Mgy dimttafarinng C5
0, S ar4 H55-aRhibeRdlrng cehlamind Of @S v Nhit efepQitidianduBy R, and Rs, opRéndl§
selec%e t‘h&Y%“F%nﬁgiﬁ% 1 6 aIkyI C3-10 cycl oal kyl, 0C1_6 aIkyI 5
aryl, h %eroar CN or CF3; R8 is selected from H5 OH,

NRl R2 %ohal oge ﬁ‘)hal@ilac@ut%lakéﬁm oSt Of EMfh 92 Widrein @\'; th@@g WRhReS, OCi _6
%F% 09 ceutl al ly. accept abl e. s tlthereo or a
ey meedhtiging Suledf o e oeh

61.  The pharrnaceutlcal cornposmon of claim 52, wherein R,, R; and W cyclize to form
imidazole.
62.  The pharmaceutical composition of claim 61, wherein Ry, R; and W cyclize to form a

compound of the following formula (II):

R6
%
Z R4 Rjs

R8 (In)

wherein: X, Y and Z are independently CH, N or CR7;
X is selected from: S, SO,, CO, CH,, CR4Rs5;

R; is selected from: heteroaryl optionally substituted with one or more Rs, aryl optionally
substituted with one or more Rg, Cs.19 cycloalkyl, C;s membered ring containing C, O, S or N,

optionally substituted with one or more Rg;

R4 is selected from: H, halogen, C,¢ alkyl, Cs.1 cycloalkyl, aryl optionally substituted
with one or more Rs, heteroaryl optionally substituted with one or more Rs, or may cyclize with

Rs to form a Cs;.s membered ring containing C, O, S or N, optionally substituted with one or more

9] —



acceptabl e derivative thereof, wth a pharmaceutically acceptable carrier.
99. Use of a conmpound for potentiating md uR4 receptor activity in a
mamral , wWenreiwstiee conmpound has a structure represent eg¢Chyustanmsssal (1) :

XXi W1\ ZR7 (1) whereini W X, Y and Z are independently CH N or CR7;

X1 is selected from S, SO2, CO CH2, CR4R5; X2 is selected from NH, NR7,
0; Rl is selected fron1 heteroaryl optionally substituted with one or
nore R8, aryl optionally substituted with one or nore R8; C3_10 cycl oal kyl,
C3_8 Renber ed ring containing C, O, Sor N, optionally substituted with one

or nore R8; R2 is selected from H, halogen, CF3, Cl1 6 alkyl, C3-10
cycl oal kyl ;Rsis selected from: H, halogen, C ¢ alkyl, C5.o cycloalkyl, aryl optionally substituted with

one or more Rg, heteroaryl optionally substituted with one or more Rg, may cyclize with R4 to
form a C;.¢ membered ring containing C, O, S or N, optionally substituted with one or more Rg, or
may cyclize with Re to form a C; s membered ring containing C, O, S or N, optionally substituted

with one or more Rg;

R is selected from: H, halogen, C,.¢ alkyl, Cs.;9 cycloalkyl, aryl optionally substituted with
one or more Rg, heteroaryl optionally substituted with one or more Rg, or may cyclize with Rs to

form a C;.; member ring containing C, O, S or N, optionally substituted with one or more Rg;

R7 is selected from: H, halogen, C,¢ alkyl, Cs.1¢ cycloalkyl, OC, ¢ alkyl , aryl, heteroaryl,
CONRle, CNor CF3;

Rs is selected from: H, OH, NR;R,, halogen, C,alkyl, Cs.1 cycloalkyl, CN, CONR;R;,
SO2NR;R,, OC, ¢ alkyl, CF3; or a pharmaceutically acceptable salt thereof or a pharmaceutically

acceptable derivative thereof.

63. The pharmaceutical composition of claim 62, wherein X, Z, Y are C.

64.  The pharmaceutical composition of claim 62, wherein R, is optionally substituted pyridine,
thiazole, pyrimidine, furan.

65.  The pharmaceutical composition of claim 62, wherein R, is optionally substituted 2-
pyridine.

66.  The pharmaceutical composition of claim 62, wherein X, is SO, or S.

67.  The pharmaceutical composition of claim 62, wherein R4 is optionally substituted benzyl
68.  The pharmaceutical composition of claim 62, wherein Ry is benzyl optionally substituted

with at least one halogen.

69.  The pharmaceutical composition of claim 62, wherein Ry is halogen.

70. The pharmaceutical composition of claim 52, wherein X, W, Z, Y are C.

71.  The pharmaceutical composition of claim 52, wherein X, is SO, or S.

72. The pharmaceutical composition of claim 52, wherein X, is NH.

73.  The pharmaceutical composition of claim 52, wherein Ry is optionally substituted benzyl.
74.  The pharmaceutical composition of claim 52, wherein Ry is benzyl optionally substituted

— 90



R3 is selected from H, halogen, CF3, C1_6 al kyl, C3-10 cycl oal kyl, CN;

R2; R3 may together from carbonyl, thiocarbonyl, or may cyclize to forma

3-8 nenbawedorwosgosontaining C, 0, S or N at any positi eaTiusedwmsssgr R2 and

R3; optionally substituted with one or nore R8; R2; and/or R3, and W

may together cyclize to forma 3-8 nenbered ring containing C, 0, S or N at

any position including R2 and R3; optionally substituted with one or nore
R4 is selected from H, halogen, C 6 al kyl, C3-10 cycl oal kyl,

aryl Jpth Freast gn Mtuted with one or nore RB; het eroaryl opti onaIIy

substifute o

menberéd r:jfna p?:lgmgglglﬁpcra]l @%gpoéﬁ%go(? laﬁ?g%p‘%ﬁ?%éﬁé ERB%%GE dﬂ% ?h one or

nore K@, Vl@e%@%a@éﬁ%@ﬁfogﬂo%ﬁgﬁ 0LRRPSH, lwherem R; 1f§ptio%al$§e§&>§ﬁﬁ%df rom H,

haI og:%n Cl 6 al kyl, C3-10 cycloal kyl, aryl optionally substituted with one

het eroaryl optionally substltut ed with one or nore R85 may

CyC| Iz W tﬂe@ﬁaﬁ&c@&{cﬁl GrfposiiBaRetathn 76 r\gh&élﬁtlﬁ'lﬁbﬁﬁ)ngly Sibstaufdd phridine.
optionaily substituted wth one or nore R85 or may cyclize wth to form

a C3 rVﬁrrberIéld phamgacedtivhbtamprgition of clatn 36, Wher@p®R, aneptionalbphdtiitutetded wi t h one
or ?,_, R6 is selected from H, halogen, C1_6 al kyl, C3-10

cycl 05 aryl optionally substituted with one or nore R85 heteroaryl

opt i orval I y Tslutpaaﬂrﬁwéﬁ(tamddipo@n@n@lfcm &6,RBlerain Ryayomioahily eubstitutedRbraho f or m
a C37 nmenber ring containing C, 0, S or N optionally substituted with one
or moi8. R8:The pharmacRyticakcaseiasition @f fskamm77,|-whem@m<§lg‘ewndmﬁ ighalpggprsubgtguted

cycl oah#pt alk@lbbritatedy! . aryl, heteroaryl, CONRIR2, CN or CF3; R8
is selected from H OH NRLR2, hal ogen, Cl_6 al kyI, C3-10 cycl oal kyl, CN,
CONR1R2, S@Nmnmnacmcabcmpoyinon@ﬁslamﬂ7,awlgﬁh@in Ra ceentionally yubatwtsdt?abl e sal t
t her e%,n@lhea pharmaceutically acceptable derivative thereof. 100. The use
of claim99, wherein the conpound exhibits potentiation of nd uR4 with an
ECso &R. | eélgletpﬂlanmwbluwl don@pokidios of claim 52, wherein wherein W, X, Y, Z, are all C; X, is

NH, R; and R; together form CO, X, is SO, R, is optionally substituted benzyl.

83.  The pharmaceutical composition of claim 52, the compound being of the following
formula:

NP o) Oy 0
@\/S N, N= @\/\\S// N N— @\/S N N— @\/\\S// N N=—
H
Q\%\S//O \(;\/ ©\/ \©\/
N N=
N N— N=
CASY YO e o o
F
S< N N= N N, N— N N
\ oy ¢ jesSoRER agesS4]
F QH@ 7 QNW ¢l S o N s
> H
(eNJe) O P ey
cl \@NWS cl N>_g\} cl \Q >_Q
H

Tevo Tmb @CMJ Q\@w@,
AL

Iz

T

vo Moo @\@M} Sno
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101. The use of claim99, wherein the conpound exhibits potentiation of

nd uR4 with an ECso of | ess than about 1.0x10-6. 102. The use of claim 99,
wher ei n twe 20omposd exhi bits potentiation of md uR4 w PhTAS2EHE6586T | ess

t han about 1.0x10-7. 103. The use of claim 99, wherein the conpound
exhibits potentiation of nd uR4 with an ECso of |ess than about 1.0x10-8.
104. The use of claim 99, wherein the conpound exhibits potentiation of

m3d uR4_ with an ECso of | ess than about 1.0x10-9. 105. The use of claim 99,
wher eiln_lthe° conpound i s 5 |oned vvlth a pharmaceutically acceptable

carrier, @%@use of @rel n the marmal is a human. 107.
The us€ ofFcfaim , as a tasCt'e WO 2011/ 057208PCT/ US2010/ 055861

108. The use of claim99, as a treat ment of a disorder in a mammal. 109.
The use of clgi m®B9, wherein the disorder is a nq)uro ical and/or
psycthfb@r or ot Qe@s’&e@ state as with m3d yR4 e@r
activi nct icon. 0 usecof cl %9 wherei n th&@ﬁq isol
Par ki n''s di sease 151 A et hod for thentreatnent of a

neur ot r ansmi %s(i) dysfunctl on or ot di sease state associated with nG uR4
activityi | conpri ep of co-admnistering to the mamral
an

mtg corrpound i anount effective to treat the
dysfu on in the Jmmmall h+e corrpound having a structure represented by
formula (1):

84. A method for potentiating mGluR4 activity in at least one cell comprising the step of
contacting the at least one cell with at least one compound of claim 25, in an amount effective to

potentiate mGluR4 receptor activity in the at least one cell.

85. A method for potentiating mGIluR4 activity in a subject comprising the step of
administering to the subject a therapeutically effective amount of at least one compound of claim

25, in a dosage and amount effective to potentiate mGluR4 receptor activity in the subject.

86.  The method of claim 85, wherein the subject is a mammal.
87.  The method of claim 85, wherein the subject is a human.
88.  The method of claim 85, wherein the subject has been diagnosed with a need for

potentiation of mGluR4 receptor activity prior to the administering step.

89.  The method of claim 85, further comprising the step of identifying a subject having a need

for potentiation of mGluR4 receptor activity.

90. 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.

91.  The method of claim 90, 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

94—



wherein: W X, Y and Z are independently CH, N or CR7; X1 is selected from
S, S, CO CH2, CR4R5; X2 is selected from NH, NR7, O; Rl is

sel ect ed woam1i/isetoer oaryl optionally substituted wth omeTars20mssskB, aryl
optionally substituted with one or nore R85 C3_10 cycl oal kyl, C3_8 nenbered
ring containing C, 0, Sor N optionally substituted with one or nore RS;
R2 is selected from H, hal ogen, CF3, Cl 6 al kyl, C3-10 cycloalkyl; R3 is
selected from H, hal og 3, 016 CSlOchoaI yl, CN; .

R25 RS’V@al?}p‘? ladisgrdsr, moa 158%1%%%“”? VH é@hamrema@ eh%éfgpr}éymmff@awwér m a
3-8 : and
Ra5. optomar gt SRR BBof i uicRidhdl byt BRBIHLTWRR SRR, D00\
may t egiktierigidyyhdomet mol-anet aisdrddrsmpdueatatiwith Pgrkdipoh didieag:, fardide S or N at
any position including R2 and R35 optionally substituted with one aor nore
RS: Agskinesia, dgigd AuEDOToagesgEton based dyskinesias, attention deficit hyperactivity

disorder, cognitive disorders, dementias, and memory disorders.

92. The method of claim 90, wherein the disorder is Parkinson’s disease.

93.  The method of claim 90, wherein the disorder is a neurological and/or psychiatric disorder

associated with mGluR4 receptor activity dysfunction.

94.  The method of claim 90, wherein the disorder is a neurological or psychiatric disorder
associated with mGluR4 neurotransmission dysfunction selected from: schizophrenia, psychosis,
“schizophrenia-spectrum’ disorders, depression, bipolar disorder, cognitive disorders, delirium,
amnestic disorders, anxiety disorders, attention disorders, obesity, eating disorders, and NMDA

receptor-related disorders.
95. The method of claim 90, wherein the mammal is a human.

96.  The method of claim 90, wherein the mammal has been diagnosed with the disorder prior

to the administering step.

97.  The method of claim 90, further comprising the step of identifying a mammal having a

need for treatment of the disorder.

98. A method for the manufacture of a medicament for potentiating mGIluR4 receptor activity

in a mammal comprising combining a compound having a structure represented by formula (I):

RZ%X J\ Tm

Rl R7
@D

wherein: W, X, Y and Z are independently CH, N or CRy;

X is selected from: S, SO,, CO, CH,, CR4Rs;
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R4 is selected from H, halogen, C1_6 al kyl, C3-10 cycl oal kyl, aryl
optionally substituted with one or nore R8, heteroaryl optionally

substi t utwo 2ei1tds7mee or nore R3; or may cyclize w th R5PCo/USerniossseB_8
menbered ring containing C5 0, S or N5 optionally substituted with one or
nore R8; R5 is selected from H5 halogen, C1_6 al kyl, C3-10

cycl oal kyl, aryl optionally substituted with one or nore R8; heteroaryl
optionally substltut d vvlth one or nore R8; may cyclize with R4 to forma
C3 nenber ed<rlf iy i NE®> S or N5 optionally substituted with one
or nore R8; or may cyclize with R6 to forma C3 menbered ring containing C5
0, S or N5 Rops baberied fjors Ultnterpanyt eptionklisubsetutad wigh encrs:more R, aryRgptiogally

subst FeC LSl Ranar SRR & e ablieh Ser T e aniB E0R8E Nirt b one

or rroro%ng{?auycghbﬁﬁ‘yte@y@ﬂhlozlgoy\h{opeﬁ? to form a C37 nenber ring containing C5
O, Sor N5 optionally substituted with one or nore R8; R7 is

Z?'yfftﬁgtfeiaary O it Gl ool . BRRUY T OS28BS e
OH, NR1R2 1 R1R2 S@NR].RZ
oC 6 al k?lwaﬁﬁge %Sﬂ%%@u&%é%?@izga %BPQI%QIEF&)\Ihere(SJf or °

phar maceuti cal ly accePt abl e derivative thereof with a drug known t
i ncrease mévaBotRyesthgr &9%%0%6819@%0@6{qrmwcycmaezto fA“Pré@h%HleF’@Frefihe

t t t
oL TRy oL PR b BOASE KO OR Bl SERRR o
co- adisirmost B Nng to the mammual at | east one conpound in a dosage and anount

effective to treat the dysfunction in the manmmal, the conmpound having a

structure IRgPLRBEMH eghdow rfl%r ngtﬁel( é))f:llze)%' foff® awgl-m\em%el%a r{ng)contammg C, 0,

S or N at any position including R, and Rj, optionally substituted with one or more Rg;

Ry is selected from: H, halogen, C,¢alkyl, Cs_;o cycloalkyl, aryl optionally substituted
with one or more Rg, heteroaryl optionally substituted with one or more Rg, or may cyclize with
Rs to form a Cs;.3 membered ring containing C, O, S or N, optionally substituted with one or more

Rs;

Rs is selected from: H, halogen, C,¢ alkyl, Cs_1o cycloalkyl, aryl optionally substituted with
one or more Rg, heteroaryl optionally substituted with one or more Rg, may cyclize with R4 to
form a Cs;.¢ membered ring containing C, O, S or N, optionally substituted with one or more Rg, or
may cyclize with Re to form a C; s membered ring containing C, O, S or N, optionally substituted

with one or more Rg;

R is selected from: H, halogen, C,.¢ alkyl, Cs.;9 cycloalkyl, aryl optionally substituted with
one or more Rg, heteroaryl optionally substituted with one or more Rg, or may cyclize with Rs to

form a C;; member ring containing C, O, S or N, optionally substituted with one or more Rs;

R7 is selected from: H, halogen, C, alkyl, Cs.; cycloalkyl, OC, ¢ alkyl , aryl, heteroaryl,
CONRle, CNor CF3;

Rs is selected from: H, OH, NR;R,, halogen, C,alkyl, Cs.14 cycloalkyl, CN, CONR;R;,
SO2NR;R,, OC, ¢ alkyl, CF3; or a pharmaceutically acceptable salt thereof or a pharmaceutically



wherein: Wo X5 Y and Z are independently CH N or CR7; WO

2011/ 057208PCT/ US2010/ 055861 X1 is selected from S, SO2, CO CH2, CR4R5;
X2 is selwoted/fsrms1 NH, NR7, O; Rl is sel ected fromushe@bosssaryl
optionally substituted with one or nore R8, aryl optionally substituted
with one or nore R85 C3_10 cycl oal kyl, C3_8 nenbered ring containing C505 S
or N5 optionally substituted with one or nore R8; R2 is selected from H5
hal ogen, CF35 Cl 6 al kyl 10 cycloalkyl; R3.is selected from H5

hal ogé‘ﬁc,epébgf‘sd@@fa%Vea‘lhRS?P @aﬂdlaewea%wlwaccmble carricr. Rp5 R3 may t oget her
from carbon t hi ocarbonyl, or may cyclize to forma 3-8 nenbered ring
cont ai%i Hee Hrgasnd ﬁoralot@ﬁytlrpg)@ﬁtlm%repmmmmgy Roa eanRESvimpein dheal | y
substituted w ~and/ or R3, and Wnay together
cyclize ?dnm%?h#%s%S%wﬁ%ﬁ68¥8ﬁnFFﬁa‘%%%#gﬁﬁing C505 S or N at any position

including R2 and R35 optionally substi uted m%%h ong or nore R8; R4
is selected from H, hal ogen, Cl 6 a al kyl, aryl optionally
substituted with one or nore eroar optl aIIy substituted with one
or nore R85 or may cyclR Wi h R5 to for nbered ring containing
C5 0, Sor N5 optionally s titut neR,r nDR, R8; R5 is

sel ected from H5 hal ogen, /C1_ glky -10 cycloalkyl aryl optionally
substituted with one or npre R85 heteroar optlonally substituted with one
or nore R85 may cyclize mnﬂh R4 to form menbered ring containing C505

S or N5 optionally substituted with qne or nDre R85 or may cyclize wwth R6
to forma C3 nenbered ring contalnlng C505 S or N5 optionally substituted
with one or nore RS; R6 is selected from H5 hal ogen, C1_6 al kyl,
C3-10 cycloal kyl, aryl optionally substituted with one or nore R385

het eroaryl optionally substituted with one or nore R85 or may cyclize with
R5 to for mveheG3T Wekb&randidhege cotepeaidenthy CE5060rRr, N5 optional |y substituted
with one or nore R8;

X is selected from: S, SO,, CO, CH,, CR4Rs5;
X, is selected from: NH, NR5, O;

R; is selected from: heteroaryl optionally substituted with one or more Rs, aryl optionally
substituted with one or more Rg, Cs.19 cycloalkyl, C;.s membered ring containing C, O, S or N,

optionally substituted with one or more Rg;
R, is selected from: H, halogen, CFs, C, alkyl, C;5_1o cycloalkyl;
Rj; is selected from: H, halogen, CF;, C, alkyl, Cs_jo cycloalkyl, CN;

R,, R3 may together from: carbonyl, thiocarbonyl, or may cyclize to form a 3-8 membered
ring containing C, O, S or N at any position including R, and Rj, optionally substituted with one

or more Rg;

R,, and/or R3; and W may together cyclize to form a 3-8 membered ring containing C, O,

S or N at any position including R, and Rj, optionally substituted with one or more Rg;

Ry is selected from: H, halogen, C,¢alkyl, Cs_;y cycloalkyl, aryl optionally substituted
with one or more Rs, heteroaryl optionally substituted with one or more Rs, or may cyclize with
Rs to form a Cs;.s membered ring containing C, O, S or N, optionally substituted with one or more

Rs;



R7 is selected from H5 halogen, Cl1_6 al kyl, C3-10 cycloal kyl, 0Cl_6 al kyl
5 aryl, heteroaryl, CONRLR25 CN or CF3; R8 is selected from H5 OH NRLR25
hal ogen, Vb 2611aiskaoB, C3- 10 cycl oal kyl , CN, CONRA25 WD PCT/US2010/055861

2011/ 057208PCT/ US2010/ 055861 SO2NR1R2, OC _6 al kyl, CF3; or a
pharmaceutically acceptable salt thereof or a pharmaceutically acceptable
derivative thereof with a drug known to treat a disorder associated with

{roat nont &% RO %‘é&%ﬁ%{@e&‘“ £ s sordpauhsubuteg i |
assoc '0?15 %g nWré ﬁ qﬁe‘t’&hﬁlao%glbﬂélfyysubﬁ T ne O TR ﬁ' qgar#cgfg \91'&1 It

co-adm ni stering t ['éast’ one conpound 1 sage and anmount
ef f ectfbvea 09 inkmdtret himgdyshinigt C o0, $ or Nheptmmmhubstdm&dmmtpomm héx¢iRagoa
structure represented by forrmula (I) wher ei n; Y. and Z are

i ndepé‘ﬁﬂi’é‘ﬂ?]ﬂ%ﬁ’ veth RNOofprr@Rﬁs sﬂ@mt@reéiéi@cqo@tium%ﬁx Oss 0562 opiagnallpspbstitytetRs: X2
i's selva t & NR7, O; Rl is selected from heteroaryl

opti ona y subs 5’[ ed with one or nore R8, aryl optionally substituted

with one or 0] cl oal kyl , 8 e red rin ontaining.C O,
S o N optieonsig T G og 1 o T o rort e Gar bt Rt hy
hal 0g@fe offidre R 1BtebdiYll optibRal L& ub¥ahRE MM one or more Ry, or may cyclize with Rs to

form a C;.; member ring containing C, O, S or N, optionally substituted with one or more Rg;

R7 is selected from: H, halogen, C, alkyl, Cs.; cycloalkyl, OC, ¢ alkyl , aryl, heteroaryl,
CONRle, CNor CF3;

Rs is selected from: H, OH, NR;R,, halogen, C,alkyl, Cs14 cycloalkyl, CN, CONR;R;,
SO2NR;R,, OC, ¢ alkyl, CF3; or a pharmaceutically acceptable salt thereof or a pharmaceutically

acceptable derivative thereof.

100.  The use of claim 99, wherein the compound exhibits potentiation of mGluR4 with an ECs,

of less than about 1.0x107.

101.  The use of claim 99, wherein the compound exhibits potentiation of mGluR4 with an ECs,

of less than about 1.0x10°®,

102.  The use of claim 99, wherein the compound exhibits potentiation of mGluR4 with an ECs,

of less than about 1.0x107.

103.  The use of claim 99, wherein the compound exhibits potentiation of mGluR4 with an ECs,

of less than about 1.0x107®,

104.  The use of claim 99, wherein the compound exhibits potentiation of mGluR4 with an ECs,

of less than about 1.0x107.

105.  The use of claim 99, wherein the compound is combined with a pharmaceutically

acceptable carrier.
106.  The use of claim 99, wherein the mammal is a human.

107.  The use of claim 99, as a taste enhancer.
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R3 is selected from H, halogen, CF3, C1_6 al kyl, C3-10 cycl oal kyl, CN;

R25 R3 may together from carbonyl, thiocarbonyl, or may cyclize to forma
3-8 nenbawedorwosgosontaining C, 0, S or N at any positi eaTiusedwmsssgr R2 and
R35 optionally substituted with one or nore R8; R25 and/or R3, and
W may together cyclize to forma 3-8 nenbered ring containing C, 0, S or N
at any position including R2 and R35 optionally substituted with one or
nore R8; R4 is sqbﬁcted from H, ha ogg;, C 6 alkyl, C3-10 cycl oal kyl,

aryl dfBi ondeiuge ehlaim 9984 trogimonbatis GsrderdpPEMaRPB0/ 055861 with one or
more R8, heteroaryl optionally substituted with one or nore R8; or may

cycl i 289w fThemse obclfioy 99, avhegigthewhioedas ds ¢ hevgolopigelindion gsxShiatric Eserdemgr
optional ly.substituted wth,on r, nore R3;. . .R5 is selected from H,
el oganer sBaeata oS o e u R Tnfor ACivibynsBRSITY substi tuted with one
or nore R8; heteroaryl optionally substituted with one or nore R8; nmay

cycl i 2é0wi tThemae phclpigy M. avhersindhisiskisosdsr iy Prgkiagn wdisas C 0, S or N,
optionally substituted with one or nore R8; or may cyclize with R6 to form
a C3 rdhberfemethod doctha trghtimantoiG n@urotgnsmission giysfuaetainl oy otheydiscasgtséade wi t h one

or nore R8: ) iis.selected from .H al ogen, Cl1 6.al kyl, -10
oyl oarecdzyigh mGh RS T g FefTr e aBbvios 8BRS engtmtide b v
opt i onrhialsk Rakd &E%@ﬁp%ﬂﬁn%%s%e ARAaBhoBRE fRICH BN 1346 tHeZR sihbdbnRa the form
a C37 nmenber ring containing C, 0, Sor N, optionally subStituted with one

or nomeankgal, the compourhavingsedtectecrdpramtcdby Fahote): C1_6 al kyl, C3-10
cycloal kyl, OC 6 alkyl , aryl, heteroaryl, CONRLR2, CN or CF3; R8

is selected from H OH NRLR2, hangﬁX; Cl_6X3l kyl R¢C3- 10 cycl oal kyl, CN,

CONRLR25 SC2NR1R2, OCi _6 al kyl,, CF@y=or a~pharnmaceltically acceptabl e salt

t hereof or a pharnaceuqically ccepgt abl e rivapfxe thereof with a drug

known to treat the neur m ssi dn dyi; ctpon o Rgther di sease state
. \¥14. Th

admi-Natrati $n\i s substantial Iy sinultaneous.

associated with potenti ati nefhod of any one of
clainms 111-113, wherein c

lof clains 111-R#3, wherein co-adminstration is
sequenti al . M

115. The nethod of any o

wherein: W, X, Y and Z are independently CH, N or CRy;
X is selected from: S, SO,, CO, CH,, CR4Rs;
X, is selected from: NH, NR5, O;

R, is selected from: heteroaryl optionally substituted with one or more Rs, aryl optionally
substituted with one or more Rg, Cs.19 cycloalkyl, C;.s membered ring containing C, O, S or N,

optionally substituted with one or more Rg;
R, is selected from: H, halogen, CFs, C, alkyl, C;5_1o cycloalkyl;
R; is selected from: H, halogen, CF;, C, alkyl, Cs_jo cycloalkyl, CN;

R,, R3 may together from: carbonyl, thiocarbonyl, or may cyclize to form a 3-8 membered
ring containing C, O, S or N at any position including R, and Rs, optionally substituted with one

or more Rg;

R,, and/or R3 and W may together cyclize to form a 3-8 membered ring containing C, O,

S or N at any position including R, and Rj, optionally substituted with one or more Rg;



116. The nethod of any one of clains 111-113, wherein the mamual is a
human. 117. The nmethod of any one of clains 111-113, wherein the
dysfunct iwo 2061/B220ki nson' s di sease. 118. The net hod of pamyusene/osdser! ai s
111- 113, wherein the dysfunction is schizophrenia, psychosis,

"schi zophreni a- spectrum di sorder, depression, bipolar disorder, cognitive
di sorder, delirium ammestic disorder anxi ety disorder, attention

di sorder, obe5|ty, tin sor der, NVDA r ec or-rel at i sorder.

119. A kit R dnfgora gb%ﬁ‘@&% Cha alos%’?la%'%%ﬂr &t %@i%@m@aﬂw df or mul a
(r): / ) e

i ndepé}w@e nt IJO)]f n?ﬁ?r(z %8%’%{/&%? ?%g{ngﬁégg%%tggégdw &{ngl rgl,] Or\é\&’,)%réé?ﬁ%&g% %ESRS; X2
i s selReab ésknf & OM midhbeNR#ingQpntaining CRD, § sr Bebgainatly futatitutdiet @l 0@y ot more
optionally substituted with one or nore R8, aryl optionally substituted
with dre or nore R8; C3_10 cycloal kyl, C3_8 nenbered ring containing C, O,

Sor N optionally substituted with one or nore R8; R2 is selected from H,
hal ogen, CHR3,is &leaedalirday] [1, I@3oged, Cywiligdl Kyib cycloalkyl, aryl optionally substituted with

one or more Rg, heteroaryl optionally substituted with one or more Rg, may cyclize with R4 to
form a C; s membered ring containing C, O, S or N, optionally substituted with one or more Rg, or
may cyclize with Re to form a C; s membered ring containing C, O, S or N, optionally substituted

with one or more Rg;

R is selected from: H, halogen, C, ¢ alkyl, Cs.;9 cycloalkyl, aryl optionally substituted with
one or more Rg, heteroaryl optionally substituted with one or more Rg, or may cyclize with Rs to

form a C;.; member ring containing C, O, S or N, optionally substituted with one or more Rg;

R7 is selected from: H, halogen, C, alkyl, Cs.; cycloalkyl, OC, ¢ alkyl , aryl, heteroaryl,
CONRle, CN or CF3;

Rs is selected from: H, OH, NR;R,, halogen, C, alkyl, Cs.1 cycloalkyl, CN,
CONR;R;, SO2NRR,, OC, ¢ alkyl, CFs; or a pharmaceutically acceptable salt thercof or a
pharmaceutically acceptable derivative thereof with a drug known to increase metabotropic

glutamate receptor activity.

112. 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 formula (I):

A Tj%f

@

wherein: W, X, Y and Z are independently CH, N or CRy;
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R3 is selected from H, halogen, CF3, C1_6 al kyl, C3-10 cycl oal kyl, CN;

R2; R3 may together from carbonyl, thiocarbonyl, or may cyclize to forma
3-8 nenbawedorwosgosontaining C, 0, S or N at any positi eaTiusedwmsssgr R2 and
R3; optionally substituted with one or nore R8; R2; and/or R3, and W
may together cyclize to forma 3-8 nenbered ring containing C, 0, S or N at
any position including R2 and R3; optionally substituted wwth one or nore
R8; R4 |s S@;Lf(:t ed from H _halogen, Cl_6 alkyl, C3-10 cycl oal kyl,
aryl opti ol yeleqiesstony e 40 ¢ B GHe rRrore RS: het eroaryl optionally

substituted with one or nore R8; or may cyclize with R5 to forma C3_8
menber ed rlmgsé@mt%dﬁﬁmgl‘@,LM%,Q or N, optionally substituted with one or
nore R8; R5 is selected from H, halogen, C _6 al kyl, C3-10

cycl oal kyl ,R;as ydlcooqat firan ahdtgrosyrbeybtionaill v shibaiitubedomieh ane sronere R; arbedeionaltyy |
optionally substituted with one or nore R8;, may cyclize with R4 to forma

c3 neﬁ%%ﬂélae HY cas At 1ok Ry (o eycloglit, Gys r@&h@&%ﬂ%@%@flg CubPed 9WN-h one
‘?tlﬁﬁalla/%ﬁbm W&h' @o}“’hlto §6 to forma C3 nenbered ring containing C,
0 So

P onal ysu stltute ‘with one or nore R8; WO
2011/ 05720 CT/ S [0 el ecte from H, hal ogen, Cl_6
al kyl , ?g hj? gefil%ﬂlsﬁgl?%?g%pﬂ:%géf F‘lgkyg&%é"ﬁyf]ﬁ? 'with one or nore RS,
heteroaryl opt i onaII substituted with one or nore R85 or may cyclize with
R5 to formBal Cﬁ@n‘%@? i hdogeant Bi- fin gl Couo agcloplkyl, (it i onal 1y

Substituted wth one or nore RS; R7 is selected from H, hal ogen,
Cl 6 aI kyl R.Bs m@y tgg@th@afmm carbmyl,eth@pm»onyl erryay cyisbreiodamy b 3-O0RRbR2d CN

sel ect. £ fro H en, ClL 6
O ky Hingsongining £ or B b RIS Heupiiaait RoongoRy a,fubiRad m o
phar npeendré Ral |y acceptable salt ther eof or a pharmaceutically acceptable
derivative thereof, and one or nore of:

R,, and/or R3; and W may together cyclize to form a 3-8 membered ring containing C, O,

S or N at any position including R, and Rj, optionally substituted with one or more Rg;

Ry is selected from: H, halogen, C,¢alkyl, Cs_;o cycloalkyl, aryl optionally substituted
with one or more Rg, heteroaryl optionally substituted with one or more Rg, or may cyclize with
Rs to form a Cs;.3 membered ring containing C, O, S or N, optionally substituted with one or more

Rs;

Rs is selected from: H, halogen, C,¢ alkyl, Cs_1o cycloalkyl, aryl optionally substituted with
one or more Rg, heteroaryl optionally substituted with one or more Rg, may cyclize with R4 to
form a Cs ¢ membered ring containing C, O, S or N, optionally substituted with one or more Rg, or
may cyclize with Re to form a C; s membered ring containing C, O, S or N, optionally substituted

with one or more Rg;

R is selected from: H, halogen, C, ¢ alkyl, Cs.;9 cycloalkyl, aryl optionally substituted with
one or more Rg, heteroaryl optionally substituted with one or more Rg, or may cyclize with Rs to

form a C;.; member ring containing C, O, S or N, optionally substituted with one or more Rg;

R7 is selected from: H, halogen, C,¢ alkyl, Cs.¢ cycloalkyl, OC, ¢ alkyl , aryl, heteroaryl,
CONRle, CNor CF3;

Rs is selected from: H, OH, NR;R,, halogen, C,alkyl, Cs.14 cycloalkyl, CN, CONR;R;,
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a. a drug having a known side-effect of increasing nmetabotropic glutamate
receptor activity, b. a drug known to treat a disorder associated with
I ncr easi goreetialsotosopi ¢ gl ut amat e receptor activity, anaCoruseoloassdsug known

to treat the neurotransm ssion dysfunction or other disease state.

120. The

kit of claim 119, wherein the conmpound(s) and the drug(s) are cofornul at ed.
121. The kit of claim 119, wherein the conpound(s) and the drug(s) are cop

ackaged.

SO2NR,R,, OC, s alkyl, CF3; 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.

113. 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 formula (I):

@
wherein: W, X, Y and Z are independently CH, N or CRy;
X is selected from: S, SO,, CO, CH,, CR4Rs5;

X, is selected from: NH, NR5, O;

R, is selected from: heteroaryl optionally substituted with one or more Rg, aryl optionally

substituted with one or more Rg, Cs.19 cycloalkyl, C;s membered ring containing C, O, S or N,

optionally substituted with one or more Rg;
R, is selected from: H, halogen, CFs, C, alkyl, Cs.; cycloalkyl;

Rj; is selected from: H, halogen, CF;, C, alkyl, Cs_jo cycloalkyl, CN;

R,, R3 may together from: carbonyl, thiocarbonyl, or may cyclize to form a 3-8 membered

ring containing C, O, S or N at any position including R, and Rj, optionally substituted with one

or more Rg;

R,, and/or R3; and W may together cyclize to form a 3-8 membered ring containing C, O,

S or N at any position including R, and Rj, optionally substituted with one or more Rg;

Ry is selected from: H, halogen, C,¢alkyl, Cs_;y cycloalkyl, aryl optionally substituted
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with one or more Rg, heteroaryl optionally substituted with one or more Rg, or may cyclize with
Rs to form a Cs.s membered ring containing C, O, S or N, optionally substituted with one or more

Rs;

Rs is selected from: H, halogen, C,.¢ alkyl, Cs.;9 cycloalkyl, aryl optionally substituted with
one or more Rg, heteroaryl optionally substituted with one or more Rg, may cyclize with R, to
form a C;.g membered ring containing C, O, S or N, optionally substituted with one or more Rg, or
may cyclize with R to form a C; s membered ring containing C, O, S or N, optionally substituted

with one or more Rg;

R is selected from: H, halogen, C,.¢ alkyl, Cs.,9 cycloalkyl, aryl optionally substituted with
one or more Rg, heteroaryl optionally substituted with one or more Rg, or may cyclize with Rs to

form a Cs;.; member ring containing C, O, S or N, optionally substituted with one or more Rg;

R7 is selected from: H, halogen, C, alkyl, Cs.;¢ cycloalkyl, OC, ¢ alkyl , aryl, heteroaryl,
CONRle, CNor CF3;

Rs is selected from: H, OH, NR;R,, halogen, C,alkyl, Cs.14 cycloalkyl, CN, CONR;R;,
SO2NR;R,, OC, ¢ alkyl, CF3; or a pharmaceutically acceptable salt thereof or a pharmaceutically
acceptable derivative thereof with a drug known to treat the neurotransmission dysfunction or

other disease state associated with potentiation of mGluR4.

114.  The method of any one of claims 111-113, wherein co-adminstration is substantially

simultaneous.

115.  The method of any one of claims 111-113, wherein co-adminstration is sequential.

116. The method of any one of claims 111-113, wherein the mammal is a human.

117.  The method of any one of claims 111-113, wherein the dysfunction is Parkinson’s discase.

118.  The method of any one of claims 111-113, 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.

119. A kit comprising a compound having a structure represented by formula (I):
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¢X 1 R6
R w
R, ’ T
~ LZ Ry R;s
X2 Y .
Rl R7

@D
wherein: W, X, Y and Z are independently CH, N or CRy;
X is selected from: S, SO,, CO, CH,, CR4Rs5;
X, is selected from: NH, NR5, O;

R; is selected from: heteroaryl optionally substituted with one or more Rs, aryl optionally
substituted with one or more Rg, Cs.19 cycloalkyl, C;s membered ring containing C, O, S or N,

optionally substituted with one or more Rg;
R, is selected from: H, halogen, CFs, C, alkyl, C;5_1o cycloalkyl;
R; is selected from: H, halogen, CF;, C, alkyl, Cs_jo cycloalkyl, CN;

R,, R3 may together from: carbonyl, thiocarbonyl, or may cyclize to form a 3-8 membered
ring containing C, O, S or N at any position including R, and Rj, optionally substituted with one

or more Rg;

R,, and/or R3; and W may together cyclize to form a 3-8 membered ring containing C, O,

S or N at any position including R, and Rj, optionally substituted with one or more Rg;

Ry is selected from: H, halogen, C,¢alkyl, Cs_;y cycloalkyl, aryl optionally substituted
with one or more Rg, heteroaryl optionally substituted with one or more Rg, or may cyclize with
Rs to form a Cs;.s membered ring containing C, O, S or N, optionally substituted with one or more

Rs;

Rs is selected from: H, halogen, C,.¢ alkyl, Cs.,9 cycloalkyl, aryl optionally substituted with
one or more Rg, heteroaryl optionally substituted with one or more Rg, may cyclize with R4 to
form a C;.¢ membered ring containing C, O, S or N, optionally substituted with one or more Rg, or
may cyclize with R to form a C; s membered ring containing C, O, S or N, optionally substituted

with one or more Rg;

— 104 —



WO 2011/057208 PCT/US2010/055861

R is selected from: H, halogen, C, ¢ alkyl, Cs.;9 cycloalkyl, aryl optionally substituted with
one or more Rg, heteroaryl optionally substituted with one or more Rg, or may cyclize with Rs to

form a C;.; member ring containing C, O, S or N, optionally substituted with one or more Rg;

R7 is selected from: H, halogen, C, alkyl, Cs.; cycloalkyl, OC, ¢ alkyl , aryl, heteroaryl,
CONRle, CNor CF3;

Rs is selected from: H, OH, NR;R,, halogen, C, alkyl, Cs.1 cycloalkyl, CN,
CONR;R;, SO2NRR;, OC,alkyl, CFs; 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.
120.  The kit of claim 119, wherein the compound(s) and the drug(s) are coformulated.

121.  The kit of claim 119, wherein the compound(s) and the drug(s) are copackaged.
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