WO 2011/ 100614PCT/ US2011/ 024627 BENZI SOXAZOLES AND AZABENZI SOXAZOLES AS
MELUR4 ALLOSTERI C POTENTI ATORS, COWPCSI TI ONS, AND METHODS OF TREATI NG
NEURCL OG w20 DYi8HIMCTI ON PRI OR APPLI CATI ONS [ 0001] Thi s appltseattiogss2t! ai s
benefit to US Patent Application Nunmber 61/303,481, filed February 11,
2010, the contents of which are incorporated herein by reference.
BACKGROUND [ 0002] The am no acid L-glutanate (referred to herein sinply as
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system Thus, m)dul ation of thel M%E ystemis an inportant
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ionotropic glutanmate receptors have been identified, and despite glutamate
serving as agonist for all threcBASddpROUNDpt ypes, selective |igands have
been di scovered that activate each subtype. The ionotropic glutanmate
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bi ndi g do ns are |lotated wthin t 7 stran t ransnmenbr ane spanni ng
(7TM syegnoihos, madukition tofi heeptitametetdicibyatem is an important therapeutic goal.

Glutamate acts through two distinct receptors: ionotropic and metabotropic glutamate receptors.
The first class, the ionotropic glutamate receptors, is comprised of multi-subunit ligand-gated ion
channels that mediate excitatory post-synaptic currents. Three subtypes of ionotropic glutamate
receptors have been identified, and despite glutamate serving as agonist for all three receptor
subtypes, selective ligands have been discovered that activate each subtype. The ionotropic
glutamate receptors are named after their respective selective ligands: kainate receptors, AMPA

receptors and NMDA receptors.

[0003] The second class of glutamate receptor, termed metabotropic glutamate receptors,
(mGluRs), are G-protein coupled receptors (GPCRs) that modulate neurotransmitter release or
the strength of synaptic transmission, based on their location (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
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sequencedwOBasgo@n structural simlarity, primary couplPCm@Se@1/024627
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Goup Il m3duRs, specifically be an effective treatnent for
neur oi'YAkEGiReaT QFeyican sbals 8907)sa§c>fﬁﬂa@ wymt%qr@ Tderee e 89y agenbice phlitegpture

di sor qgﬂo?“cs(a%g&%% a,e%olé#or m(%gﬁz)modulatlon in Parkinson’s discase (Battaglia et al., 2006;
Lopez et al., 2007; Marino et al., 2005; Marino et al., 2003b; Ossowska et al., 2007; Valenti et
al., 2003), anxiety (Stachowicz et al., 2006; Stachowicz et al., 2004), motor effects after alcohol
consumption (Blednov et al., 2004), neurogenic fate commitment and neuronal survival (Saxe et
al., 2007), epilepsy (Chapman et al., 2001; Pitsch et al., 2007; Snead et al., 2000; Wang et al.,
2005) and cancer, particularly medulloblastoma (Iacovelli et al., 2004).

[0005] In addition, there is evidence that activation of mGluR4 receptors (expressed in

islets of Langerhans) would inhibit glucagon secretion (Uchara et al., 2004). Thus, activation of

R, N



[ 0007] There are two variants of the md uR4 receptor which are expressed in
taste tissues; and thus activation of nd uR4 may be used as taste

enhancer swokzbhocioecle of certain tastes, or taste agents, PCiraseoitogi6agent s or
ot her food additives (Kurihara, 2009; Chaudhari et al, 2009). [0008]Despite
advances in nd uR4 research, there is still a scarcity of conpounds that
effectively potentiate nd uR4 which are also effective in the treatnent of
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aspect, relates to conpounds useful as allosteric rmdul ators of rrG urR4
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As well as inflammatory central nervous system disorders, medulloblastomas, metabolic disorders
and taste enhancing associated with glutamatergic dysfunction and diseases in which mGIluR4
receptor is involved. Further, conventional mGIluR4 receptor modulators typically lack
satisfactory aqueous solubility and exhibit pooral bioavailability. These needs and other needs are

satisfied by the present invention.
SUMMARY

[0009] In accordance with the purpose(s) of the invention, as embodied and broadly
described herein, the invention, in one aspect, relates to compounds useful as allosteric
modulators of mGluR4 receptor activity, methods of making same, pharmaceutical compositions
comprising same, and methods of treating neurological and psychiatric disorders associated with
glutamate dysfunction, for example Parkinson’s disecase, using same. Further disclosed are
methods and pharmaceutical compositions useful for treating a disease related to mGluR4 activity.
In one aspect, the disclosed compounds can affect the sensitivity of mGluR4 receptors to
agonists without binding to the orthosteric agonist binding site or acting as orthosteric agonists

themselves.

[0010] 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



adm nistering to the manmal at | east one conpound in a dosage and anount
effective to treat the dysfunction in the manmal, the conpound having a
struct ur ewoeprigmesited by formula (1): including wherei RCEASROIX0R4527
i ndependently selected fromCR or N, Y is selected fromO or S,; Zis
selected fromCR or N, Wis selected fromO or NH; Ais selected from
C3-C12 cycl oal kyl or C3-Cl12 cycl oal kenyl or aryl or heteroaryl or C3-Cl2
het erogycl.oal kyl or C3-Cl2 heterocycl oal kenyl or 3-8 nmenbered rin
conpr iaé%ﬁgst@}ngotp thy R Irpst Rg corapquad i dpsagrand Weky&ﬁ? CHAY<dg ditat e o
al kyl , : I (&mﬁﬂ ind oG, i .8 menber ed
ring cgﬁﬁgﬁﬁPﬁgg%?ﬁ%, %Lg% N, ogﬁégﬁg?éy subgﬁ?%%?gﬁgaﬁ?ﬁﬂgﬁggg' nore R4),
NR3R4, CONR3R4, S(0)0_2NR3R4, CN or CF3; R is independently selected from
hydr ogen, hal ogen, C1_10 al kyl, C3-10 cycloalkylglﬁﬁ() al kyl (whi ch woul d
contain a C3_8 nenbered ring conp?ini 2 , optionally
substituted with one or nore R4),'"N\R CR3R4, CONR3R4,
S(0) 0_2NR3R4, CN; CF3, or
menbered ring containing g
nore R4); R2 is independgntly

-§ne or nore R4),

C3-10 cycl oal kyl , 0C1}§E;rbk >
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optio ﬁéq%n%wgaﬂnt%?%%' inineRPREn S%IGECLM} CRepr Rag imoclecisd gpmi 3 Hé%%%
cycli i . GO RPL S y&l: -Cl kenyl
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R3 is selected fromhydrogen, C1 6 al kyl, C3 10 cycl oak], aryl, benzyl,
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el ect fro ; I . 0 g ,
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C3- G 2 cycloal kenyl or aryl or heteroaryl or C3-Cl2 heterocycloal kyl or
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CF3; or a pharnaceutically acceptable salt thereof or a pharmaceutically
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i ndependently selected fromCR5 or N, Y is selected fromO or S, ; Zis
sel ectoptionalyrutsrButod with o jos moet Bot B&ksR, I0RRSICINR, BONR BalS¢0betR Ram

C3-C1 cl.oal kyl or C3-C1 | oal kenyl aryl. or, heteroparyl 0 -Cl2
ot er G2V B Ghr iy P(QR-Esb i e e SR TGk o iy Moo bR oS or
conpr lﬁ,gafb ofiallyQubsituRA Vi@ondior BdrSRPEREGALR? ErOsprianal G eRze tBF2YERngC _i O
al kyl , 10 ¢éycloal kyl, OCIL 10 al kyl (which would contain a C3_8 nenbered
ri ng compasing 0g-(Q; cy@joatkybor €-Coptycloakbhy} os aty$ b1 heitredryhbt G:-6ne or nore R4),

NR3R4, CONR3R4, S(0 2NR3R4, . CN or CF3; is independently sel ected from
hydr od&KTOREPaksPr %gﬁfﬁlbarqgmg @G fc Eﬁ w%ggﬁsﬂoaﬁlisﬁubémeéﬁv ul d

cont ai i i i : I
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more RAYL (oo @@lqahiyéﬁéﬁﬂg@rwlyh@@low,@al%g%rﬁm&sggQﬁ?RiQ%BgrEOEE\pﬂ‘g al kyl ,
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cont Dl R R gl tin Sufbuns LSS Btm R olofis o R AGLf 02
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al kyl (which may contain a C3_8 nenbered ring containing C, 0, S or N,
optionally substituted with one or nore R4); R and R2 can optionally
cyclize to forma ring conprising C3-Cl2 cycl oal kyl or C3-Cl2 cycl oal kenyl
or aryl or heteroaryl or C3-Cl2 heterdcycl oal kyl or 3-8 nenbered ring
conprising C, 0, S, and/or N, optionally substituted with WD

2011/ 100614PCT/ US2011/ 024627 one or nore R4; R3 is selected from hydrogen,
C _6 alkyl, C3_10 cycloal kyl, aryl, benzyl, heteroaryl, hal ogen, CN, CF3,
COR3R4, CR3R4, CONR3R4, S(0)0_2NR3R4; R4 is selected from hydrogen, Cl-6
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ng C,
R4
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:2C3 8 nenbered ring



[ 0012] Al so di scl osed are nethods of potentiating nd uR4 activity in at

| east one cell conprising the step of contacting at |east one cell with at
| east onewoanpownd4havi ng a structure represented by foPowEs2¢ii)24627

i ncl udi ng wherein each X is independently selected fromCR5 or N, Y is
selected fromO or S,; Zis selected fromCR5 or Ny, Wis selected fromO or
NH, Ais selected from C3 Cl2 cycl oal kyI or C3-Cl2 cycl oal kenyl or aryl or

het er oar yl 12 r oc) al -Cl2 heterqc o] or 3-8
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haI og I I I tain a
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sel ect ed from hydrogen, halogen, Cl 10 al kyl, C3-10 cycl oal kyl, Cr() al kyl
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C3- 10 hapnge pinaowaewPeniaddpoomw24627 cycl oal kyl, Cr() al kyl (which may
contain a C3_8 nenbered ring containing C, 0, Sor N, optionally
substituted with one or nore R4), NR3R4, COR3R4,R R4, CONR3R4,
S(0) 0_2NR3R4, CN or CF3, or S(0)0_2Cl_10 al kyl th may contain a C3_8
menbered ring containing C, 0, S substituted with one or
nore R4); R and R2 can optionafy C a ring conprising C3-Cl12
cycl oal kyl or C3-Cl2 cycl or aryl or ﬁéte oaryl or C3-Ci12
het er ocycl oal kyl or 3-8 i 0, S, and/or N,
optionally substituted ‘4 gl ected from hydrogen,
Cl 6 alkyl, C3_10 cyclo , benayl , heteroézxg, hal ogen, CN, CF3,
COR3R4, CR3R4 " CONRBRR™ ( NR3R4; R4 is selected ¥rom hydrogen, Cl1-6
al kyl, C3_10 cycloal kyl, aryl, benzyl, heteroaryl, hal ogen, CN, CF3,
C@3R4mclt%g?®hew is ﬁ(d@l)&ldaﬁﬂ&fv’da{kpte%oam dRR4r Baly ieptlecadtrbin GweRj;ze to
forma ring conprising C3-Cl2 cycloal kyl or C3- Cl2 cycl oal kenyl or aryl or
mqméqdeﬁao ik
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CF3; or a pharnmaceutically accep table salt thereof or armaceutically
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al Kyl aiGdiloieyed ealbinly C.OGlecleal K cdithhihl croushraeRbab iR (Bl nber ed

ring containing C N, optionally subBstituted wth ohe or nore R4),
NR3R4 WlmmdcnorS(RID) ®’ 2$\Eﬁ€f1bndﬁﬂy@ele€ﬂ§t$ froRl hydsogendiegderedeQit loylkskiCeat ed from
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menbered ring containing C, 0, S or N, optionally substituted with one or
nore R4); R and R2 can optionally cyclize to forma ring conprising C3-Cl12
cycl oal kyl or C3-Cl2 cycl oal kenyl or aryl or heteroaryl or C3-Cl2

het er ocycl oal kyl or 3-8 nenbered ring3xonprising C, 0, S, and/or N
optionally substituted with one or nore R4; R3 is selected from hydrogen,
Cl 6 alkyl, C3_10 cycloakl, aryl, benzyl, heteroaryl, halogen, CN, CF3,
COR3R4, CR3R4, CONR3R4, S(0)0_2NR3R4; R4 is selected from hydrogen, Cl-6

al kyl, C3_10 cycl oal kyl, aryI benzyl, heteroaryl, hal ogen, CN, CF3,

AN N R IS N A
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structure represented by forrmula (I): including wherein each X is

i ndependently selected fromCR5 or N, Yis selected fromO or 55; Zis
sel ect ed woemigmBs1ear N, Wis selected fromO or NH A i #CyaiSeatti®cédT om
C3-Cl12 cycl oal kyl or C3-Cl12 cycl oal kenyl or aryl or heteroaryl or C3-Cl2
het erocycl oal kyl or C3-Cl2 heterocycl oal kenyl WO

2011/ 100614PCT/ U82011/ 024627 or 3 8 menbered ring conprising C, 0, S

cycl ognRT Mok Tap %tec{éﬁw B ¢ B v s i i gy

t 3 § 4
R Rs&iOCFg< SO B R R R S @.%“J%E%ﬁﬁidnﬁm"*?ﬁﬁgﬁ et om
hydr ogiky], hal Q@Rjﬁlky(}hgﬂli)b@lzylyhetemwl@lalbgelh aal KS’H3, COIR(’R améRr‘ CONRSR', woul d

contain a C3.8 ed ring contalnlngC 0, or ocr)tlonall)[ky
Cohst i ob iRy R G Rorcalhﬁpfémsw cyqlar@,m orlt‘s@lﬂégmonmgm Lor Cs-

S(0)0 , C3_8
nén%e?%ﬂgﬁﬁﬁéke@ %ﬁloﬁg& R 1%§ Npetgllg'té %Orle{%f?gu%@%mﬁut eﬁhgn ?h one or
mor e Rémpnaaglcso Sdm&@d@rﬁﬁtﬁsnagl ﬁtb’sﬁdteﬁfvﬁﬂ‘i dsnedfr@]gc&eR hl 9geibeteClod0 al kyl ,

C3-10 cycl oal k %) al k (which may contain a C3_8 nmenbered ring

cont aihafiegers, ha égers llNalkéié(fW by catia & (CGo-a by dingrronEining e ORA pr
NR3R4, 0 3 10
A L R S e e e S

opti Omﬁ’érédfo'ifldl})ﬁhﬂrﬁdé%@t@a% bbocPRBlcerivmie thddsf, M a @d@dgd%dcmblmp&ff@vﬂ@b ey
cyclize to forma ring conprising C3-Cl2 cycl oal kyl or C3-Cl12 cycl oal kenyl
or ar yptatiatgee@iuB4rrgcptar acBiglin thretubiastycl oal kyl or 3-8 nenbered ring
conprising C, 0, S, and/or N, optionally substituted with one or nore R4,
R3 is [8@124ct ed fAlsmdibgld%d@%meﬁﬁdﬁof&ﬂd(gﬁiati@m[ﬂuK@lﬂ:dtﬁ'a'iblklyht least yhe cdlenzyl ,

het eroaryl,,. halo CR3R4, CONR3R4, S(0)0 2NR3R4; R4 is
sel ectcéﬂlpﬁﬁlégnﬁﬁy%?ﬁ)‘bféi‘?nfaém% aéleﬁgﬂone edl wish @ lepss g ypmp%wf havpgrp pructure

het er qa;rggtemegq)b, , CF3, COR3R4, CR3R4, CONR3R4, S(0)0_2NR3R4; R3 and
R4 can optionally cyc ze to forma ring conprising C3-Cl2 cycl oal kyl or
C3- C12 cycl oal kenyl or aryl or heteroaryl or C3- p12 het er ocycl oal kyl or
3-8 menbered ring conprising C, 0, S, and/or N, gtgzonally substituted with
one or nore R5; R5 is selected from hydroge I OC _m al kyl (which
may contain a C3_8 nenbered ring tai ning C, /0] S or N, optionally
substituted with one or e R ;
salt thereof or a pharmacgutic®\ly agceptable der vative thereof; and a
pharmaceutically acceptalgfe car »

potentiating md uR4 acti in/at |east Ane Cell ggnprising the step of
contacting at |east or?cﬂw;' h at |1 e%t one disc os}ed conpound in an
anount effective to potentiate™nd uR4 receptor activity in at |east one
AL R S PRL ST AT A SELL
2011, Toot R LER P b 3EETRRE BBl banibind Tom & St omunt
ef f ectd; @, tecl@oikept dradrel dﬁHeszShrylem{p,t@la hatetdcytlbylkylrorttheC s h&pﬁmpcloalkenyl

or 3-8 membered ring comprising C, O, S, and/or N; R is selected from hydrogen, halogen, C, 19

alkyl, Cs.1o cycloalkyl, OC,.; alkyl (which would contain a C;3 membered ring containing C, O, S

or N, optionally substituted with one or more R4), NR’RY, CONR’R?, S(O)O_ZNR3 R*, CN or CFs;

R' is independently selected from hydrogen, halogen, C,.1o alkyl, Cs.10 cycloalkyl, OC,.o alkyl

(which would contain a Cs.¢ membered ring containing C, O, S or N, optionally substituted with

one or more R*), NR’R*, COR’R*, CR’R*, CONR’R?, $(0);.NR’R*, CN; CFs3, or S(0)s2C1.10

alkyl (which may contain a Cs; ¢ membered ring containing C, O, S or N, optionally substituted

with one or more Ry,); R” is independently selected from hydrogen, halogen, C,_joalkyl, Cs.1

6 —



[ 0017] Al so di sclosed are nethods for the treatnent of a disorder associated
with md uR4 neurotransm ssion dysfunction or other nd uR4 nedi ated di sease
states i rwea2oameedi4conpri sing the step of adm ni steri ngPCo/ush@1vedsrnl at

| east one di sclosed conpound in a dosage and anount effective to treat the
di sorder in the mammal . [0018] Al so di scl osed are nmethods for naking a
conpound conprising the steps of providing an am ne conpound having a

aher oI KDL G - 551 SLCS e BeY FHAHDH el OBHO) S B bbSdTAVe { he
Pr oducy gl B AEE LAREH: BPHRRIR JORRTRI RS FORADRA coN Re IRORINCR:

nmet ho the manu ture di canent potentiatin “UR4

r ecept@¥ oaCFi,\ir tSY0),nCa; o akyh@Vhichompy caitaig ammmmgedmﬁgnmmmdg Radi Bgra
structure represented by fornula (1): ,including where| n.each X is,
i ndepdhdPHPI/lYSEPEHEd WithoRe eRmO& LN RYaRR S gt iOgalhi yeiies (6 ot a rigg g

o0 SCLRAIER. Syl e 20 SNk bEc ol ort o0 Lom

het er aeyedalokikl1 @r3- @re@ﬂb%rdd&ir%r @eneisingl (K @d, and/or N, optionally substituted with
one or more Ry; R” is selected from hydrogen, C,¢alkyl, Cs.;o cycloalkyl, aryl, benzyl, heteroaryl,
halogen, CN, CF;, COR’R*, CR'R*, CONR’R, S(O)O_ZNR3 R*: R*is selected from hydrogen, Ci
alkyl, Cs.1o cycloalkyl, aryl, benzyl, heteroaryl, halogen, CN, CFs;, COR’R?, CR'R*, CONR’R,
S(0).NR’R*; R* and R* can optionally cyclize to form a ring comprising C3-C, cycloalkyl or Cs-
Cy; cycloalkenyl or aryl or heteroaryl or Cs;-C,, heterocycloalkyl or 3-8 membered ring
comprising C, O, S, and/or N, optionally substituted with one or more R”; R is selected from
hydrogen, halogen, OC,.; alkyl (which may contain a C;3 membered ring containing C, O, S or
N, optionally substituted with one or more R*), CN, CFj; 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.
[0013] Also disclosed are compounds having a structure represented by formula (I):
1
e
Y\
X \ I
¢ 2
/ \ W R(1-3)

R —X

Z

including wherein each X is independently selected from CR® or N; Y is selected from O or S,; Z
is selected from CR’ or N; W is selected from O or NH; A is selected from Cs-C); cycloalkyl or
C;-Cy;, cycloalkenyl or aryl or heteroaryl or C;-Ci, heterocycloalkyl or Cs-C,, heterocycloalkenyl
or 3-8 membered ring comprising C, O, S, and/or N; R is selected from hydrogen, halogen, C, 19
alkyl, Cs.1o cycloalkyl, OC,.; alkyl (which would contain a C;3 membered ring containing C, O, S
or N, optionally substituted with one or more R*), NR'R*, CONR’R*, S(0)o,NR’R?, CN or CFj;
R' is independently selected from hydrogen, halogen, C,.1o alkyl, Cs.10 cycloalkyl, OC,.;o alkyl

7



WO 2011/ 100614PCT/ US2011/ 024627 or 3-8 nenbered ring conprising C, 0, S
and/or N, Ris selected from hydrogen, halogen, G _io alkyl, C3_10

cycl oal kywo 2001108€4al kyl (which woul d contain a C3_8 nemrbEsd0niong27
containing C, 0, Sor N, optionally substituted with one or nore R4),
NR3R4, CONR3R4, S(0)0_2NR3R4, CN or CF3; R is independently selected from
hydr ogen, hal ogen, Cl1_10 al kyl, C3-10 cycloal kyl, Cn() al kyl (which would

contain a C3 nmenmbered ring containing .C, 0 or_ N, .optionally .
subst I(MhRba ?Pné%’éaég-s ﬁ%ﬂ%@ﬁ@é)r}n RN ERERS oF &@mfﬂ@m&ﬁﬁwd with
S(0)0 , NRPR4 QR 3nk (whizgh V€0 i C3 8
rrenbergé(%"&rgﬁlﬁae gﬁht ai ni’ncgj %ﬁ( %ﬂ%@%gﬁ?{ gp’ﬁ(g?% yRs’u s’t?l%ﬁ?{agd%o'% "one or
nor e RKy] (Ridch may oelepiendentmhgmisetEdtgcbndiong @y dr, SgemN, opdbedigrsubditutdd al kyl ,

C3-10 c,%/cl oal kyl , Crr&gz_aj kyl (which ma% contain a C3_8 nenbered ring

cont ai'fiftepecr ropre 845 R g inggrendendlysglestad Siom hitdsegeii halowsheCor algh &34 |
NR3R4, 4 0).Q-~2 0).8; 2C1_10

Al eyl TSR e Gy At G o s S e i P horiing R O o

opt i orptibyallyuasitittited edthwint or e RY), NBLR,, RORRRI CRIRY, CONRAR*, Sg0) oNal’RY,
cyclize to forma ring Cﬁ)&ri sing C3-Cl2 cycl oal kyl or C3-Cl12 cycl oal kenyl
or ar WN 6f CRetos 6@y vrlkgatrdich mex eqndaiy 8 [Coameapberd riggcoptaipieg €dOs P9

conpr hsi 0] ; d/.or N, { gnakbh bstitut i.th an nre R4,
R R R I L e S W LY

het er @amiplisind &, @geeycldallyl 6F8,-CEQy3B4ikeisRIR4syl GNRSB4ryl & 0)-0,2NR3R4; R4 i's
sel ected from hydrogen, C _6 al kyl, C3_10 cycloal kyl, aryl, benzyl,

et ef datoytcychalkisr-S GNmICR, rngGRBRAiS TEIGIR1 S, OENRIRAOD B DS ENRORAIWiRE and

R4 i |y scycli f ' i si -C | oal kyl
% o208 LRAERL A SY UG b PR Ay B S TSR B o
3-8 rr%magéle,(tmimse@mm,@'mg“,@omﬁ&, SEORLRR’RY, 1Rt kQBakd FosHyatdebmtced with

one or nmore R5; R5 is selected from hydrogen, hal ogen, , OC._m al kyl 4(Whl ch
may cehyhiGacyc®atkyhanicroadylr heigoayhthalogemd N6, Cl, CORIR', IGRBHtGONRIRy

bsti 1 3 , 3; har | i call t abl
RS B R R R T B L R O v Al
phar meg et fadlchyl A& %gg@n{ceﬁoa?ﬁro?@fcu hAOL M 31 bk SH ﬁéﬁger@&ﬁn% he products

1
of the di'scl osed net or the manufacture of’ a nedi canent. [0022] Al so
di scl esegrising (u€e S, afd/er Xompionslty Substitptetievith atei argnarGRGIFR’ s sclegitdfromct i vi ty
in a |, erein. the c ound has a structure represented hy fgrmula
(1): TS Geesh oeapdiGpeHkURp B oRaan ot H}ﬁ“}?ﬁr%{@}geﬂoﬁta&%%exoi or
i ndep . X s sel i is
Sl ot S P A SRR SRR AP CERE R K S SRRV R aPep il o
C3- Cl2haryefl oo al phgtmazeutiG3H Chceptableaktik @iyl thatofar yl or heteroaryl or C3-Cl2
het er ocycl oal kyl or C3-Cl2 heterocycl oal kenyl or 3-8 nenbered ring
conprijgorg C O.AlR digd16dcdphbimddeiticab&InsdlsR@dns & Kl DEsfpouRahedgRa G _i 0
al kyl ,[ Cligﬂlo cycl oal kyl, O0Cl1_10 al kyl (‘which V\(gﬁilbd If:!%rontg[g]imph a CS_Berenber ed
ri ng ctnetaiaricprgsa@teddhy BronlaNl): opti onal |y substituted with one or nore R4),
NR3R4, CONR3R4, S(0)0 _2NR3R4, CN or CF3; R is independently selected from
hydr ogen, hal ogen, Cl1_10 al kyl, C3-10 cycl oal kylR} CKI() al kyl (whi ch woul d
contain a C3_8 nenbered ring containing C, 0, S 0(1'3 , optionally
substituted with one or nore R4),yNR3R4, R NCR3R4, CONR3R4,
S(0)0_2NR3R4, CN; CF3, or S(0)O CEJZ) al k1 (whixth may contain a C3_8
menbered ring containing CH68—S or N, optionélly substituted with one or
nore R4); R2 is independ |y | ect gd fr o hydnggen, hal ogen, C1_10 al kyl,
C3-10 cycl oal kyl, 0C1_1044al kyl i f 8 nmenbered ring
containing C, 0, S or N, tiondlly subgfituted wt ne or nore R4),
NR3R4, COR3R4, CR3R4, =XS(0) 0_2NR3R4, CN or , or S(0)0_2C1_10
al kyl (which may contain a C3_8 nenbered ring containing C, 0, S or N,
optio Hﬁdlﬁd{n%swhé&intdd&l@}i iMrdBp @aentBl sclfefcl fisthl CRRor BNY iRecl6@bd il ©@BaK Y
cyclize to forma ring conprising C3-Cl12 cycl oal kyl or C3-Cl12 cycl oal kenyl
or ar y$ sedgctddeiam 6 i NoW GasebrzdHeme PowyhelloAliksdlectad Berg Crkinh eycbahliyil ag

conprising C, Q, and/or N, opti |y substituted with, one or re R4;
R T e srilertionsha S etero R os Wty hoR S HRMEY S oAt teg hEeGefiio M o1
het eroaryl, hal ogen, CN, CF3, COR3R4, CR3R4, CONR3R4, S(0)0 _2NR3R4; R4 is
sel ected from hydrogen, Cl1_6 al kyl, C3_10 cycl oal kyl, aryl, benzyl,

het eroaryl, hal ogen, CN, CF3, COR3R4; %CR3R4, CONR3R4, S(0)0 _2NR3R4; R3 and
R4 can optionally cyclize to forma ring conprising C3-Cl2 cycl oal kyl or
C3- Ci 2 cycloal kenyl or aryl or heteroaryl or C3-Cl2 heterocycl oal kyl or
3-8 nenbered ring conprising C, 0, S, and/or N, optionally substituted with
one or nore R5; R5 is selected from hydrogen, hal ogen, 0Cl1_10 al kyl (which

T ] o ~N O~ .
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N, optionally substituted with one or nore R4), CN, CF3; or a

phar maceutically acceptable salt thereof or a pharmaceutically acceptable
deri vat i weotzhawwodi4 [ 0023] Al so di scl osed are net hods forCrhis2ammaterent of a
neur ot ransm ssi on dysfunction and ot her di sease states associated with

n3d uR4 activity in a manmmal conprising the step of co-admnistering to the
manmmal at | east one conpound in a dosage and anount effective to treat the

dysfunction in the mammal.,. the ¢ oyn ving a . structure represented by
f or mulC4 3( Wm%@reg ﬁl@g&amﬁasmﬁgp & %Mﬁ%&%& %e%a@siwaéhx%g%ﬁﬁ%e@d ‘om CR
or N, | .58 fs@m MR o j : d : s WS

sel ecte ,]jg%%k@féggé}w@w Elgls(ﬁs(gﬁggtvgo&! I? ?%%I%E%ﬁﬁ cyc| e@?ﬂﬁ{on{g{?ﬂl -CCQZS
cycl oalr Reytiomllyaupdtitaed hithenoar yloroR H)SRM 2 CONRIRIcH@© )oaNRIR', ON EE1G12

het er ogycl| oal kenyl or 3-8 nmenbered ring conprising C, 0, S and/or N, Ris
sel ectheds MAgRanAGHY sgleated frombetiozen; halegeay fylo alkgs G rglorbiall B0 Bl 10

opt ] of ST SRR A8 Tl sfed B TR DN GBS ORI ofls b B,
CN or oaE3i nigke RY), NRIRh€ORR'| OR RE| €ONKIRT, IS HNR RYEIN; G| 698(0), £1,,10
al kyl, C3-10 cycloal kyl, Cn() al kyl (which would contain a menber ed

C3 8
ri ng &bl evliifthigaccondaing (g megmbased BraFaNaiginp &t G st dNwiptipndysubstited e R4) |
NR3R4, . , 2 0 ; S(Q)0, 2C1 10 al kyl
Coni e i R R R e e OB bonitoe SV ARG onal Ty

subst ic&blbﬂﬁyly\DChl_loQD%I avhiPfey Bdntain 8233ig&néﬂﬂ§&ﬂﬁﬂﬂ€geéﬁn|ta{niﬁg lce ¢, 8cbriN,om
hydrogen, halogen, Cl_10 al kyl, C3-10 cycloal kyl, QCl 10 al kyl (which may
cont aioftignally sgbstiswtiod el oni 9y meshRai Wikakg:, CORR SRR N-Odi RordOaeNRR",

bsti tut ed wit R NR3R4 R4 R4, CONR3RA,
200y 0. ORRERE R RS el afKS] Gl madbe it o S e L ey aLbTd i B 8983 8
menbene G pkibRdlycaBitan el Rethene @r mer®R,)NR' ot ROBA dptiofs BSdylizét8dorh h ngne or

more R4); R and R2 can optionally cyclize to forma'ring conprising C3-Cl2
cycl oabkwyrising C&8- OZlaliol oalik€mydyclorlkamy} lor aryl hebateroaryy br 6r-CG3- C12

opt | oRaITSEaIeH i BanemTER AGHE SorTHaRe (p- A g Yooy PSR ardyen

Cl_6 b .Q3Gy &d fror@'h Yhikyhet erQaoyty 1L h 1
SoTe) S8k moteR iR G S8R o hyliog B Lhiky DES ST QBN alf beney!, hetcroaryl

S( 0) 0 haNBBRAN, FZF;i, § OREREECRER”,FCONRIB/ d S6QRANRMR; R ab kslegtedBorhhydyogkmal ky|
aryl, he |, heteroaryl, hal ogen, , . CF3, R

30y 0. Dbt BTG S boad ofRT DR II0BFRIGod ool PB Rk | Rk QURLS i ng
C3-C1 C K3 5 ; r.ar . afo -Cl12
et or OLGETOR - aPd EEgen Clor G AR RO m A clmgig € T e P

opt i or@a} tyclsldeayl drutddr hetetvaoyl @r 0% -Grph&ciddycldbkyl 9r S membeled riogn hydr ogen,
hal ogen, QG _m al kylxi,d(V\hi ch may contain a C3_8 nenbered ying containing C
0, S SPIRISIBEL Ghat #3d/asentiontlbasubstitted g thoPnerymeorRly'; R dnsclegtad frigm 5

phar Lcal pt t ' - agC abl e
deri Cglg' ?@g&?ﬂlgir (e)lgc(gm@lflﬂg%glgﬁyﬁgéhh%w%ﬁ% ﬁ%\?\% Sl gFe ei %ec!tn &o dl%/ ﬁb?égg; ng
met aboy, roppibsal iyl sub@itetce witcpod moae R )y CNy CH; QR 24ihAtsecdticalll asegtadlegatet hods
for the treatnment of a neurotransm ssion dysfunction and other di sease

st at eshaeafer pphamaseeticalypeqratabletdevivatye; thergofhanthaphasmagutisaliyqpcesnsable ep of
co- adrp’art}ie§teri ng to the manmal at | east one conpound in a dosage and anount
effective to treat the dysfunction in the mammal, the conpound having a

struct represented by fornula ; - o
[bl(g 165] P Also glsclogled are rnethods( %o)r potentiating mGluR4 activity in at least one cell
comprising the step of contacting at least one cell with at least one disclosed compound in an

amount effective to potentiate mGIluR4 receptor activity in at least one cell.

[0016] Also disclosed are methods for potentiating mGIluR4 activity in a subject

comprising the step of administering to the subject a therapeutically effective amount of at least



i ncl udi ng wherein each X is independently selected fromCR5 or N, Y is
selected fromO or S,; Zis selected fromCR5 or Ny, Wis selected fromO or
NH, A is weletrwdsifir om C3- C1l2 cycl oal kyl or C3-Cl2 cycl earksayli/oete2aryl or
het eroaryl or C3-Cl2 heterocycl oal kyl or C3-Cl2 heterocycl oal kenyl or 3-8
nmenbered ring conprising C, 0, S, and/or N, Ris selected from hydrogen,

hal ogen, G _io alkyl, C3_10 cycloalkyl, 0Cl_10 alkyl (which would contain a

C3_8 nenhered ring containing C,.0, S or. N, optionall upstituted wi.th one
or rrmoagawylos Oum&aiaggm W%WE@CUV gptepizde X@uﬁ ISCRBp AT | v
selec%ggwsﬁgghhydrogen hal ogen, C1_10 al kyl, C3-10 cycl oal kyl, Ch() al kyl
(whi ch mould]contaln a C3_8 nenbered rlng contai ni ng C, 0 S or

0P ST 5105 o, BB B TR PR T, S

nmenbereguRY nﬁu@@aﬁ@h@yl&gaﬁfa&noﬁomm& mgmnm@dhhﬁéd Anbsdeistantsal a\Matnﬁnéﬁ ne or
nore R4); R2 is independently selected from hydrogen, hal ogen, C1 10 al kyl,

C3- 10 conprigiog elstpeif 4R@THiISHu tb/ the 1eaimad ptlcatloky Hisclogid dompabikd/in § ddvagh nmay
contain.a C3 8 t ai C, .0, Sor N, optionally

subst g Wtfﬁe% gﬁﬁ%Fglsﬁzf? NE%&% MIR3R4, CR3R4, CONR3RY,

S(0) 0_2NR3R4, CN or or )O_2C1 10 al kyl (which may contain a C3_8
nmenbel@18i ng ce%i@%dlﬁ@lﬁﬁjd@re methsd&)for Riakeystg einonpd sepBtisitathedtors oh one or

e M R e

het erocycl oal kyl or 3- 8 nenbered ring conprising C, 0, S, and/or N,

optionally substituted with one or nore R4; R3 i%Q» | ected from hydrogen,
Cl 6 alkyl, C3_10 cycloal kyl, aryl, benzyl ¢ yl, hal ogen, CN, CF3,
COR3R4, CR3R4 CONR3R4, S(O)O_ZN ted from hydrogen, Cl-6
al kyl, C3_10 cycl oal kyl, ay,

R4 iz

COR3R4, CR3R4, CONR3R4, S(D)0 s\R3R4{| R3 And R4 cAn optional ly cyclize to
forma ring conprising Cl2 c yl K12 cycl oal kenyl or aryl or
| kyl Nor ring conprising C O,

het eroaryl or C3-Cl12 héis/92y0| e
S, and/or N, optionall tAted witW one or noréi.B5; R5 is sel ected

from hydrogen, haloge |o aIkyI (which may contain a C3_8 nenbered
ring containjn , S or N, optionally substituted with one or nore R4),
CN, CRrssheym i tgﬁﬁﬁmﬁ@wa@w Whereip dsovaaty glés g definetbhasgin. or a
phar maceutical ly acceptabl e derivative thereof with a drug known to treat a
di sor de#1%ssoci atleddmélosediancthe gpsodugtsrod tlecbdisaloyeil enaghhagls afretakingecept or
activity. [0025] Al so disclosed are nethods for the treatnent of a
neur ot[0@avg M ssi QAlsalyisélogedtarOmchbds R ey mehgaase osh atcdicadRaor pbtefltiatngh
n3d uR4 activity in a mammal conprising the step of co-adm nistering to the
manmralm@lRpageeptos aetiaoyrip @ g c@Mpsisiag somhtlingnbeaipasng dayipg a stectiiceat t he
dysfunction, i t he conpound having a structure represented by a
Al so 5qﬂgﬁggg§yéknnﬁaﬁﬁgds for the treatment of a neurotransm ssion
dysfunction and ot her di sease states associated wyth nd uR4 activity in a
manmal conprising the step of co-adm nistering t%(ﬁge manmal at | east one
conpound in a dosage and anount effective to ga he dysfunction in the
manmal , the conpound having a st {ure represénted by formula (1): - WO
2011/ 100614PCT/ US2011/ 024627 i whegrein eagh X is independently
selected from CR5 or N; Zéjs S Zis selected from CR5
I

or N, Wis selected from rom C3-Cl2 cycl oal kyl or
C3-Cl12 cycl oal kenyl or a or Q& 2het er ocycl oal kyl or
C3-C12 heterocycloalkﬁﬁyk<6F 3-8 nenbered ring conpi{iging C, 0, S, and/or
N, Ris selected from ydrogenx halogen G _io alkyl’, "C3_10 cycl oal kyl,
0C1_ 10 al kyl gmhlch woul d contain a nenbgred ring containing G, 0, S

or N duagm ¢roingagpls Kii mdénmmtlv @k@tegrfr%fia RaN; YNRsﬂactet@RRe@@r S, Z

S(0)0. 2N sele r h

hal og_etsnSe fﬁl mf%llog%visos ce% %%1%( Cﬁra %/Pfc(lilo %g'l?f)aln a
G3_8 cedodlkdngl e heft@o ch hetdkoc aba airl Bsibidcyiéleslkodyt h one
or mgr%g),ﬁ&oms%g %m SRy éoﬁ%sm g(O)lgﬂZNI%I%y N ég‘ry
S(0)0_2C1-10 al kyl (which may contaln a C3_8 nenbered ring containing C, 0,
Sor N optionally substituted with one or nore R4); R2 is independently
sel ected from hydrogen, hal ogen, Cl1L 10 al kyl, C3-10 cycloal kyl, 0Cl1_10

al kyl (which may contain a C3_8 nenbel@d-ring containing C, 0, S or N,
optionally substituted with one or nore R4), NR3R4, COR3R4, CR3R4, CONR3R4,
S(0)0_2NR3R4, CN or CF3, or S(0)0_2C1 10 al kyl (which may contain a C3_8
menbered ring containing C, 0, S or N, optionally substituted with one or
nor e R4) RI and R2 can optlonally cycllze to forn1a rlng conprising C3-Cl12

NN PNA PN T . o NN PNA PN



[ 0026] Al so di sclosed are kits conprising a conpound having a structure
represented by Al so disclosed are nethods for the treatnent of a

neur ot r aroi28sl/@Mc1dysf uncti on and ot her di sease states &ETasS2@i®el6ar t h
nd uR4 activity in a mammal conprising the step of co-admnistering to -
WO 2011/ 100614PCT/ US2011/ 024627 the mammal at | east one conpound in a
dosage and anount effective to treat the dysfunction in the mammal, the

et oi%h SRR T BPEHHGA) D SoRELe Gt I Foiecid Tt Ridragsns hdedBk et 11 om

0 or iyl €.l,$ f.F AR hiArwdld Wltsin §90,€ QR oA faiih A0l
sel ect gg’]ﬁ%ﬁ%-@%%ﬂ%ﬁ%@ﬁ%ﬁ q%zéé)/c %ﬁegrgoﬁy{dqgﬂlgo%}yl% clo.s
het er @aiNloptionali3-s@iditited eitboyic boaokyR*)PNRAZ- CONR®' 8 @)y NRER 'kENydr C;; 3- 8
menbered ring conpri si S, and/or N; R is selected from hydrogen,

C 0, /
hal ogdh, s @depead%ntwpl,ecgg frpen xdepgsay hajpgenperio plkvh Geyd cyclppikeh Qhow #¥ont ai n a

C3_ 8 I i . ai_ni .= . i I it Lth one
or ~rmon G il BT Ry coring CRPS R ERapppP Sk ettt 1, D
sel ectoad of oM@ RY)INERIRY) CORIREgER'R* ATONRRI, kYD), ,8R'RO @Y:atBabk$(0), @x(,) al kyl
(which would contain a C3_8 nenbered ring containing C, 0, S or N,

opt i orddiyl VRighhay eQirtein afistsinesperest ringeantaame (R RAr waplly GReTutCONR3 R4,
S(0)0_ 2 4 - oCE3,2 . 0.2 i C ont Al C3_8
nenbe?‘é%%glgndé Hg%lﬁtRéCT:ril{l ﬁg{ng:?éeg?ienéygr% }eﬁ?d ?Bﬁl llgﬁig v Iga&‘g%%i ?bltotg%yf\;vicgw one or
more R4oalkA, 0€1_Iorzlﬂ%l’®ﬂdﬁﬂﬁ1hyc&ﬁhiﬁ9t(%§§ rﬁérﬂéeréwﬂﬂigngﬁﬁainihgl@gm,orﬁ_lﬁ) al kyl,
C3-10 cycloal kyl, 0C1_10 al kyl (which may contain g C3 8 nenbered ring

cont aioniipepllg, substit@ed itk ong pr moraR )y NBaRs (GARRedCRuR hCORE BT, S(BheNRAR |,

N R e R e e T e v

opt i ondldpYiogRSdubitithed withtdhe @0 eno?é RIPRE afffR} cdRl ofldfallFye s t8B6inPRahs Y
cyclize to forma ring conprising -Cl2 cycl oal'kyl or "C3-Cl2 cycl oal kenyl
or ar ywbmprising Ceraaeycloathyl @3CELC2 dyeloelkomy} oF el Riyhetenoadd 8r Gefiber ed ri ng

COPT 88 £ el QTR . R St B00 8L B0,

het er QRE i moRARPFENs sdidtedran hWHHB3EA C, CRRIF C, YB3 Ry 1, 26D RnANRRR oarftt 1
sel ected from hydrogen, Cl_6 alky 310 cycl oal kyl 7 "aryl, Dbenzyl

het er dalogkn, () GgeGORCR!, (BER’, (GIRBHY, SGRERIR KON IR le BN omyERRey, (3 and
R4 t] I | i t [ i Si I

Ca- " GHSBe o Rl v . bR bitelREst. Y . EOR Retds BoyPSRIKYI or
3-8 msgz@ 3ht. 4 : / E i(Si

and/ or N?Orz?g{t 1?ciglalp%{/\@s églég’ é%@%é‘%ﬁ%ﬁdﬁﬁ g[g%l r@%r@%%%ﬂg%@% G%é%g?? 8{1 §13 rom

hydr ogancydaliegeinr addior hoteadakyllor MG, ¢ hetomy yderikydion 38 a8mBeraenbgr ed ri ng
cont ai ni ng C, r N,_optionally substituted with gne, or nore R4), CN

0, S :
CF3; GPMRTHAE Crék §u§4dé%ﬂ Nyopsiepal pt uigptetuteg vyith %r%é‘?oréleaRp‘ﬁé?lﬁﬁE‘éﬁPmé ally
t et : ' .
o Gor P ftoReR TlolBs. A, b MRS QAR ARGuifh IR Reperd i nlHADG, B, SBOWE

known N, @ptibedly sabstitsted eeth cas 90 eioad RY), GIN CF; N raghaintagctitidallb atdeppble sgltut anat e
receptor activity, and/or a dr ng known to treat the neurotransm ssion
dysfu Alargefipr a pharmaceutically acceptable derivative thereof with a pharmaceutically acceptable

carrier.

[0021] Also disclosed are the products of the disclosed methods for the manufacture of a
medicament.
[0022] Also disclosed are uses of a compound for potentiating mGluR4 receptor activity

in a mammal, wherein the compound has a structure represented by formula (I):



[ 0027] 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 iw0,20ar10e@n be | earned by practice of the i nventcomns20ihe2edvant 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
detail ed description are exenplary and expl anatory only and are not
restrictive of the invention, as clained. DESCRH@EQ [ 0028] The present
¢rente to the foll ow ng
\npl es included therein.
articles, systens,

i nvention can be understood nore readily by
det ai | ed description of the invepfsQn and
[ 0029] Bef ore t he present ds,
devi ces, and/or nethods %%

that they are not limte
specified, or to particular i2e specified, as such
may, of course, vary. _L/fglals to be \Ohderstood t ag t he term nol ogy used
herein is for the pur se\BF_aﬁscribing particul ar aspects only and i s not

intended to be limting. Al though any nmethods.and naterials simlar or

equi vaneyding whempsacki&se pidsendpebesciecteddrope CRs edN; i i helegediiomd@ opP.; Zest i ng
of the pre i ent i R, . eX | met-ho and terials are no escri bed.
050 R arh RYE R Ay (X RIR S IIF LRISAR S, TRl AR ¢ 24eS; B!

ref er enae,, tRclslilkdlyPsrearng Hrssdriie :he,, RelchrgsoaRdA/RC, 1@} Btec§elbdlkenyl
connection W th which the publications are cited. The publications
di scussded membined ging cpmpribidg ', SoSetnd/drdY; R fraeictecid Sioinpkysiregans hdegang Ci-he

2. an Wi Ger ot oeRal e MBS e Serrlih o1 ARCr R0 B a35 ot i on
e R PR Ol d6d here) b ch B ur T or nt rom t he
act ualR’' bmblldi:mtid:mly sdetied fromhhyhograebilogenb € ionlkeh €hdesycloplkyb 603G 1 nnadldyl

(which would contain a Cs.¢ membered ring containing C, O, S or N, optionally substituted with

one or more R*), NR’R*, COR’R*, CR’R*, CONR’R?, $(0);.NR’R*, CN; CFs3, or S(0)s2C1.10

alkyl (which may contain a Cs;.¢ membered ring containing C, O, S or N, optionally substituted

with one or more Ry,); R” is independently selected from hydrogen, halogen, C;_joalkyl, Cs.10

cycloalkyl, OC,_jo alkyl (which may contain a C;.s membered ring containing C, O, S or N,

optionally substituted with one or more R4), NR:Rs, COR’R?, CR’R?, CONR’R?, S(0),.NR’R",

CN or CF3, or S(O)o.2C;.10 alkyl (which may contain a C;.s membered ring containing C, O, S or

N, optionally substituted with one or more R,); R' and R” can optionally cyclize to form a ring

comprising C;-Cy, cycloalkyl or Cs-C;; cycloalkenyl or aryl or heteroaryl or Cs-C;

heterocycloalkyl or 3-8 membered ring comprising C, O, S, and/or N, optionally substituted with

one or more Ry; R” is selected from hydrogen, C,¢alkyl, Cs.;o cycloalkyl, aryl, benzyl, heteroaryl,

halogen, CN, CF;, COR’R*, CR'R*, CONR’R, S(O)O_ZNR3 R*: R*is selected from hydrogen, Ci

alkyl, Cs.10 cycloalkyl, aryl, benzyl, heteroaryl, halogen, CN, CF;, COR’R, CR’R?, CONR’R",

S(0).NR’R*; R* and R* can optionally cyclize to form a ring comprising C3-C, cycloalkyl or Cs-

Cy; cycloalkenyl or aryl or heteroaryl or Cs;-C,, heterocycloalkyl or 3-8 membered ring

comprising C, O, S, and/or N, optionally substituted with one or more R’; R’ is selected from

hydrogen, halogen, OC,.; alkyl (which may contain a C;s membered ring containing C, O, S or



A. Definitions [0031] As used in the specification and the appended cl ai ns,
the singular fornms "a," "an" and "the" include plural referents unless the
cont ext cweanllodiigt at es ot herwi se. Thus, for exanple, PeTASNEM24607 " a
functional group,” "an alkyl,” or "a residue" includes mxtures of two or
nore such functional groups, alkyls, or residues, and the |iKke.

[ 0032] Ranges can be expressed herein as from "about" one particul ar val ue,

and/or_to "ahout! another particul ax . Wen such a range i s expressed,
a fuythﬁéaptlagaﬁ@éﬂlbweﬁ@&é@ @FGﬁfﬁoﬁ%ﬁ&néﬁpﬁﬁq{&IP&lﬁWWagﬁ& SPtapls sthhe ot her
parti %gr?(gfo\f@p%rma%h%éa%!ggcﬁgﬁé{tg%{he}q?étaﬁ%ﬁr&wf expressed as approxi mations,

by use of the antecedent be understood that the particul ar

val ue a further aspect. It w.ll be further understood that the
endpoil Mo ®cad i i RERRE matibdtor (e fref i AT s GRS o S5l e
ot her ,a0dRRY BlscaseRhtdsRIRRRRASMI] MGMRS NeivRy hes nRRERO LHhpridihg ihS sBHHP co-
understood that there are a nunber of val ues di scl osed Rereln, and t hat
each \adinirestersngatiogle memeiahadicast boserinpmind aba dosage had apavntictigbtave to dieaethe n
addition.to.the value itself. For exanple, if the va "10" i s, disclosed,
hen. Rhttonds ittt Hciniothd BARE & Spenitertied By Rkt Bxch nt
between two particular units are al so discl osed. For exanple, if 10 and 15
are disclosed, then 11, 12, 13, and 14 are al so H£§§Iosed. [ 0033] As used
herein, the terns "optional” or "optionally" ' hat the subsequently
descri bed event or circunstance 'ﬁﬂ\pr can cur, and that the
description includes instapces ere&aid event ok circunmstance occurs and
i nstances where it does n the term"receptor
positive allosteric nodul/tor”

conpound or agent that dNrectly gnepts the activity of the
receptor in the presenqe/QEZ%; he abseffce of the -'gggenous | i gand (such

as glutamate, Lserine]%-ph %te (L-SOP), other endodenous |igands, other
neurotransmtters, etc.) in an aninmal, in particular a manmal, for exanple
a humancludinewhercim cagle Xap indepqndsittyi setected|fosn ER or Moduis a¢losted frawl Qdes.; &

conmpoyn éjelgctc]e%tﬁoinsl C?{Snolir ;Wgsosrele%leld%otn? E)I ot 1‘9191:[ ﬁ% ise?éc?erd"froor{l C?—Cnlg 8}90? atjkoy or
C;-Cy;, cycloalkenyl or aryl or heteroaryl or C;-Ci, heterocycloalkyl or Cs-C,, heterocycloalkenyl
or 3-8 membered ring comprising C, O, S, and/or N; R is selected from hydrogen, halogen, C, 19
alkyl, Cs.1o cycloalkyl, OC,.; alkyl (which would contain a C;3 membered ring containing C, O, S
or N, optionally substituted with one or more R*), NR'R*, CONR’R*, S(0)o,NR’R?, CN or CFj;
R' is independently selected from hydrogen, halogen, C,.1o alkyl, Cs.10 cycloalkyl, OC,.;o alkyl
(which would contain a Cs.¢ membered ring containing C, O, S or N, optionally substituted with
one or more R*), NR’R*, COR’R*, CR’R*, CONR’R?, $(0);.NR’R*, CN; CFs3, or S(0)s2C1.10
alkyl (which may contain a Cs;.s membered ring containing C, O, S or N, optionally substituted
with one or more Ry,); R” is independently selected from hydrogen, halogen, C,_joalkyl, Cs.j0
cycloalkyl, OC,_jp alkyl (which may contain a C; s membered ring containing C, O, S or N,
optionally substituted with one or more R4), NR:Rs, COR’R?, CR’R?, CONR’R?, S(0),.NR’R",
CN or CF3, or S(O)o.2C;.10 alkyl (which may contain a C;.s membered ring containing C, O, S or
N, optionally substituted with one or more R,); R' and R” can optionally cyclize to form a ring
comprising Cs-C, cycloalkyl or Cs-C;, cycloalkenyl or aryl or heteroaryl or Cs-Cy,
heterocycloalkyl or 3-8 membered ring comprising C, O, S, and/or N, optionally substituted with
one or more Ry; R” is selected from hydrogen, C,¢alkyl, Cs.;o cycloalkyl, aryl, benzyl, heteroaryl,

13—



WO 2011/ 100614PCT/ US2011/ 024627 al |l osteric agonist,” as well as a conpound
that has m xed activity as both a "receptor allosteric potentiator” and an
"m3 uR r eyopboricedihost eri ¢ agoni st. " [0035] As used her eiPeT/ush@ 102607
"receptor allosteric potentiator” refers to any exogenously adm ni stered
conpound or agent that directly or indirectly augnents the response
produced by the endogenous |ligand (such as glutamate, L-serine O-phosphate

L- SOP), ot her d S s 3.0t ofransmtters, etc.) when it
bi nas et G Gy EPReRS RS ONE e@@;&% R dh IR fsr?me‘wéﬁg%ﬁar a
manmal e UbEn erPR3RO B pnds to a
site g#ﬁgg%f%ﬁﬁﬂgﬁgmgk host%kg%ggé é%?gﬁ&kﬁﬁgg?éiFgﬁ%$f3?9§ﬁ3y2§§5$rve|y
augmers(©)4,N& 'ReRjand ®* efin dponaky eytios to formn ragawinprisinBes alis eydldallddes Cpot

i nduce_desensitization of the receptor, activity of a conpound as a
r eceptlor SyglqabspErqrary or apterortdor fpdui aﬁgroam}%%%@éé-%m@mb%rﬁ%ﬂage of a pure

recept . icC (St S ] uaes : f | e,
| nor osompPuhEE B SRR o B AR R I RS i S RE AR, O
abuse hyafge,edloged OOX), aikyy(whid03s] Amtdis e d; hefe@itRrediiigy do@faifinig €COPS OF
allosteric aqonist? refers to any exogenously adm nistered conpound or
agent Nteptioerlyesabstifutad yivlrang of MOtk (N  Foforiaphararcepicstly japcoptibleaBience of
th i - | ut.amat - Ser -ph S

e RS IRUSARA B SR PR e SF) DO RORERIBE R SRl

partiQﬂh@km@ng@ﬁmﬂbnoﬁﬁﬁﬂ@%@gﬁh@mguﬁu&ﬂﬂ?;The receptor allosteric agoni st
binds to the allosteric glutamate site of the receptor and directly

influ t he [ j i o rein, the
R L I L S B B LS
her ei nndiogel dsede satBasocrad ieh maGhet4 abivay @ a siaaimah sorapricammhk step of csh, a
bird, a reptile, or an anphi bian. Thus, the subject of the_ herein disclosed
met hoddMEuYcg 1§ thgmapmmah ghlepst RBH CPRPeHRddn 2 dgpags andprpountghiseiive tadisat Wreep,
goat, t: i i . ?995 particul ar
age oﬁgggﬁq Hﬂg%H% uﬁ?ﬂg%39%1&§g§ﬁ%gn Fgg%gggggggnggggq etdggz, whet her
mal e or fenale, are intended to be covered. A patjent refers to a subject
afflicted with a disease or disorder. The term"® t?ent" i ncl udes hunman and
veterinary subjects. [0038]1n sone aspects @ df scl osed net hods, the
subj ect has been di agnosed with \E for/tredthent of one or nore
neur ol ogi cal and/or psychi@tri
associ ated with gl utanmat e/ dysf
sone aspects of the disclsed

need for potentiation of
R/\=x

pridr to ¢ administering step. In
t he 3ybj ecK has been diagnosed with a
2

W )
including wherein each X is independently selected from CR® or N; Y is selected from O or S,; Z
is selected from CR’ or N; W is selected from O or NH; A is selected from Cs-C); cycloalkyl or
C;-Cy;, cycloalkenyl or aryl or heteroaryl or C;-Ci, heterocycloalkyl or Cs-C,, heterocycloalkenyl
or 3-8 membered ring comprising C, O, S, and/or N; R is selected from hydrogen, halogen, C, 19
alkyl, Cs.1o cycloalkyl, OC, o alkyl (which would contain a C; s membered ring containing C, O, S
or N, optionally substituted with one or more R*), NR'R*, CONR’R*, S(0)o,NR’R?, CN or CFj;
R' is independently selected from hydrogen, halogen, C,.1o alkyl, Cs.10 cycloalkyl, OC,.;o alkyl
(which would contain a Cs.¢ membered ring containing C, O, S or N, optionally substituted with
one or more R*), NR’R*, COR’R*, CR’R*, CONR’R?, $(0);.NR’R*, CN; CFs3, or S(0)s2C1.10
alkyl (which may contain a Cs;.s membered ring containing C, O, S or N, optionally substituted
with one or more Ry,); R” is independently selected from hydrogen, halogen, C,_joalkyl, Cs.j0

— 14 —



WO 2011/ 100614PCT/ US2011/ 024627 net abotropic glutamate receptor activity
prior to the adm nistering step. In sonme aspects of the disclosed nethod,
t he subj ew0 2hagioben di agnosed with a need for partial @&gonisgemobs627

met abotropi ¢ glutamate receptor activity prior to the adm nistering step.
In sone aspects, the disclosed nethods can further conprise a step of
identifying a subject having a need for treatnment of a disclosed disorder.

[ 0039] As ed herein, the term"treatnment” refers to.the di_cal _managenent
of a ﬁa‘flpéfwh 4 O IETBREY FOR i) ik, PRGBS CaBng G O S Yrevent a
di seasey: ' : Ik | I NRLR O R i R4t 3pel S ive
treat E)@%MI?E%Q?@%&‘%V rltgg;tﬁrgreo%%lﬁ gel &gélﬁg\ Speci %{I ’c@aﬁklﬁy’ ?g\;\mfgg ’tstrggslole\rr%ér}%v’enent
of a diNéea€E;, op&(ORl,Ogi,akklyl Gdiich mapeontan adi;s adcdereredaing @haining €l Od8srcausal
treatnent, that is, treatnment directed,toward renoval of the cause of the
associthtpgornlyesabiitutsd path) o More Bng Rt peshR™ ean entigBellyesyclisedo fordgn #1188, thi s

termi | L.a% ] apment., i si-gned for the
reli efcgg]:‘oﬂgggrpcg_?ﬁ%&}%gdtaﬁ(&} E)Itr ﬁ%{n 1%%108%%? glfyl %g&%{&g@ggg,& E hol ogi cal

condi the@focyolbalitiyissir3de fienfhesdeitigadompeising €a1078Nhnd/bhE] optibnally aikfiltdd with ect ed
to mnimzing or partially or conpletely inhibiting the devel opnent of the

associoa¢ @an@r%ﬁaé‘g 18 predtest e dafirogerh dii6 Rt Coro qirloalkye pryl.hsazd Uisbedry e

LTS R Sk RETER! SRS b SR STERLBNELHEh ISAEEL .

pat holaggl,&al,, sRrAlKyI, ARy, Bdnzdl, BaEderyl, hhRd0]?s, trsedOREREICRRE NECONRIRY,
“prevent” or “"preventing” refers to precluding, averti g,éhobw ating,

f or estS&PAR RstRoppi ig campptiinalhe eyolige tolvemhirig domprtsing b AgploadispetCal | y

by advyance,agtion. 1t is underst t hat where red i nhi bi.t or prevent

o o LR st o5 PR RERRTG ? PRbret Bl B ingabibRibeoe bf t he

ot her cbWpriWaE ds O, S, MB6e 10Xt aSYsubkelcaSath ol 4drAR’ URed BBk fromt he term
"di agnosed" Reans havi ng been subjected to a physical exam nation by a

per sorhydifogsikihaloge,dPCex allpl @vhich mpipyeintdima Cs angnfbsraddingoconteiran@aCcOndiot i on

t hat n be dj agposed,or. treated by,t ounds, conposition or . nmet hods
i ool Soam R MOHRGFS S AR 2T et KonbSed i it AL GaPaanY eF Rl by
pot enth@td Q) a%fhaﬂﬁc@ﬁﬁ’caﬁ? fa&ééEEalSi'e TR NRMENORES Hm"‘gql_%io%ttg FeliOn @srysi cal
exam nation by a person of skill, for exanple, a physician, and found to
have aswmondidtwitninttvasing arctdbetrapiaghosede orceptoeattaityby a conmpound or
conposition that can favorably potentiate m3d uR4 activity. As a further

exanpl[@925] di agnoggsdistlbstdardgRthotiofor pigd @&tinalti ol relirotiehdiidsi@cdystircyion r ef er s
to having been subjected to a physical exam nation by a

')
2011/ rodethePdiprass3@ics/agparied Wity meiuRy acdiyity in a mamnest geppesingthsyippiodican, and
found t0.h diti h terized by ab | md uR4.activity. . Such
P o LRSS S TR aFBE BEL Shr Sl » OBk RSl U licuBee, °
and t k@sfuh&fon iRShecdhHAMEE & DR8I hdvA 23 tAR 1+ BHrERhRH By al A1 BREIBSKR are

“identified to be in need of treatnment for a disorder," or '
methods for the treatment of a neurotransmission dysfunction and other disease states associated

with mGIluR4 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= 2
< W 9

R —X

Z
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the like, refers to selection of a subject based upon need for treatnent of
t he di sorder. For exanple, a subject can be identified as having a need for
t r eat mrentwof2oa/wi@er der (e.g., a disorder related to nmEroRAUSaatiozdsry) based
upon an earlier diagnosis by a person of skill and thereafter subjected to
treatnment for the disorder. It is contenplated that the identification can,
in one aspect, be performed by a person different fromthe person maki ng
the di,agnpsis, It is also contenplated, in a fur . aspec that th

adni nia g SHEkFag %%Wwéan%%ﬁ@dm §Bb§é§ﬂ§rnl€ pgleﬁeﬁ Fopragr She

admi N5 @tdgofom (ROLENASY toestoarino Sihen! RlMcidiaonaned.of Liugugesf f or
potentiation of netabotropic glutamate receptor activity” refeers to having
been <ukjecydehltamybordrylsirdatereagrar(at@,e hetoyocaclpgkgan (GfC s kietetacyéloalkawhnpl e,
a physician, and found to have a condition that can be di agnosed or treated
by potddtd REMBACAAINgEORPHLINS S O- gt MR eskopted rorehydipgap, hilogaay used
her ei T cha i a r ial ni ele]

ot ut oty § SPRREH L QP AT AR Larip BT B IALAARL €. 0,5
exam naiN, optibyally spestsasd afth ok bl mofoR ) eXRAR], €ONR RTySiIE®). 2R RANANf@WCH]; t 0
have a condition that can be di agnosed or treated by partial agoni sm of

net abdt ropidercgientiyrraleeted dioaplystogsas halogap, Cl-ooksl Asueystpakkat &G o allgilagnosed
i th d for t : . i .ane/ iatri
N R e R e AR

havi n@nbeemossRHENRER', (DR RANUBIRS at OBWRERT , B10) ONROR*, T NECBO0r 9f0) ki1, , for
exanpl e, a physician, and found to have one or nore neurol ogical and/or
psychiadet (hieh may eentaingdosimatnelrred ting eintaininaCe dypsrdhoptiomlly[sobds)tad used

herein,..the t "admi.ni stering and “adninistration” refer, t t hod
of " or QUM R & FaC al e REn B sEPed SRR Y Ebdehbhdiien’ LR CROts ar o
vel | kpawnky1o0thQuskys Kihitieshay Bordthift adl:t; rdbdraClinb@ntsihg @ ©, 8Yr N,i mted to,

oral administration, transdermal adm nistratiogn, admnistration by
i nhal aptiom]lysabstitutadimithiost oatrosnRat DPsRalCGRIR' HRR' o€ OO 'Ri, B Db Ral

dm ni i , t hal m i.ni strati.on,  int . adm ni.st i .
i T 2oy BbF o 08B0t t PGB T BN 6546 FTRRHA S RARE Cr e oA
adm ning tg@bhAR: suBtuB@ WeMldRE 3k nﬁﬁéTkK)% RY b} ROBan dfthdif BRIz §6iakliRgSuch as

intravenous adm nistration, intra-arterial admnistration, intranuscul ar
adm nicetpasing f'3-Candyctuabkyliva@ e Cuscyaldaikaiyg or atyl onhetddaiyhos€r-&td on can be

cont R4S ek S i S PP Bl SERATLERTS g
i nes o BT Ok Byl s e Pk (G SR PR S eloBUP] SRR FARSY &
di seadelogen, COMATE| 6OR’RY, CR'R*, CONR’R, S(O)O_ZNR3 R*: R*is selected from hydrogen, Ci
alkyl, Cs.10 cycloalkyl, aryl, benzyl, heteroaryl, halogen, CN, CF;, COR’R, CR’R?, CONR’R",
S(0).NR’R*; R* and R* can optionally cyclize to form a ring comprising C3-C, cycloalkyl or Cs-
Cy; cycloalkenyl or aryl or heteroaryl or Cs;-C,, heterocycloalkyl or 3-8 membered ring
comprising C, O, S, and/or N, optionally substituted with one or more R”; R is selected from
hydrogen, halogen, OC,.; alkyl (which may contain a C;s membered ring containing C, O, S or
N, optionally substituted with one or more R*), CN, CFj; or a pharmaceutically acceptable salt

thereof or a pharmaceutically acceptable derivative thereof with a drug known to treat the

neurotransmission dysfunction or other disease states.

[0026] Also disclosed are kits comprising a compound having a structure represented by
Also disclosed are methods for the treatment of a neurotransmission dysfunction and other discase

states associated with mGluR4 activity in a mammal comprising the step of co-administering to
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[ 0047] As used herein, the term"effective amount” refers to an anount that
is sufficient to achieve the desired result or to have an effect on an
undesi r edwoanditbd@n. For exanple, a "therapeutically ef Pettisea1amsont "
refers to an anount that is sufficient to achieve the desired therapeutic
result or to have an effect on undesired synptons, but is generally
insufficient to cause adverse side affects. The specific therapeutically

ef fectjve dos evel for any particular patient will depe a variety
of fadiome ﬁﬁltda%h@n@t SRS e oS ﬁ‘bd %a&téﬁfeawa 9 ﬁsﬁéﬁ %%ﬂfﬂe@ % he
di sor body wei ght, general
healtﬁﬁgg%§ﬂgh d|e%k%P&gﬁaﬂ%gﬁ?gﬂg%qa%g¥%gﬁe nﬁgg'ﬂistration the route
of adm nistration; the rate of excretion of the specific conpound enpl oyed;
the duration of the treatnment; drugs used in c0'\g tion or coincidental

wi th the specific conpound enploy d and Iike+s rs well known in the

nmedi cal arts. For exanple, it is kill of the art to start
doses of a compound at Iev | s | hosea required to achi eve the

desired therapeutic effec and [ Ase the dosage until the
desired effect is achievgf j s ¥{ive daily dose can be
divided into nultiple do of adm nig¢Zrati on. Consequently,
si ngl e dose conpositiggs//S’ tain sufh anmounts o Ldubnultiples t her eof
to make up the daily dose. The dosage can be adjusted by the individual

physi ¢ci an..in the even an ications. age can.vary, and can
be adrﬁlﬁ GBS léjrndﬁa%é fmr%fiﬁapr pogﬁlag?lﬁg}eg B Ghe S %

sever al sy b CRaRE R 4pR, Q‘f‘ec%gmnb% IR, Wil SIRG Forh @ APRIARILALE

dosages gi ven cl asses of armaceutical products. In

as pect(s, ;Ca cjmieq:b]aanat mmlo;ametmeoaylmrrm e hetdrdcclaalkydrom m]aﬂlaheuemwlyalbédyECt ive
anount"; t hat an anmount effective for_prevention of a disease oqr

condi tOirérﬁ mF@‘@a@]iNélg&Q@@ﬁﬁég & B St #d/qrd¥rR aspislseted dom hx%ww helegs®s Sbloe

carri refe Shoas,
suspe%%p>d%lhé%gﬁ%pglollo q&éﬁﬁﬁggﬁ%gﬁﬂﬁﬁg 3%%@J é@gﬁgtgpﬂpfgn
into e ioptonaliysabainited ﬁ/@thld)hb onmos RUj SRS (m)NRiﬂﬁsS((l)B INR’R pCNs®.CFs;
Exanpl s of suitable agueous and nonaqueous carriers, diluents, solvents or

vehi cIRe§S mﬁ@pe@d@lﬂmdemi imm@dxwh&ma@ 0 2lkeb £awetvsloalket énol alkydol yol s
(such )g%ﬁlc lvyd%?c{ 4n’ta[1 cf%%e%ldyrgq COn%? Ehéﬁl r&eNgl gtquallggg%ﬁhﬁﬁed hﬁ)

carbo 08e” SUi T apise ‘mXt ur &3 t S (such

as ol ione o@hdo)e athRﬁR%@@mRé OR FENCONBSRE rﬁosol&NWRé @\, hyﬂg, et 8@)e,C By oper
fluidity can be maintained, for exanple by the use of coating nmaterials
such ayl eghighinay ccmtaln h&smm@ﬁm@ @ﬁnt'ctlmeg ICe@JISr@(N patenadlysubstifgcd n t he

case of..di spersio f nts hese co i ons can
5o SOMARRT IR IGH R e dsBiod Houtl Ak nI B SC R e TRIR uiel Ty ng
agentﬁwaﬂﬁkﬁl@Q?%%m@gﬁﬂﬁéﬂﬁﬁydﬁﬁaﬂaﬁk8Qﬂmﬁﬁmédﬁh§@&ﬁﬁﬂm?t?ﬂ)SRﬁQJganlS”B
can be ensured by the inclusion of various antibacteria and antlfun al

agent psoehlyssbyrntad enth onh bon@mJRe)nNRstlfé?ibR GRRDi COAR'R”, &) hR Rike. 1t

can al be._desirable to,i |so nlc ent ch as sqdi um
Chor AR oB g GRS BRE i Sttt it Sreniheied peccoptariae <, 0: Sor

phar “@@%hbﬁaﬁiy JuBEtRE @R ifR&nR 0P L R@bR@J Emcpli(z Ed?ﬁoﬁtﬁﬁéll&sdy@ﬂze% fé‘&?é}hﬁ% such
as al umi num nonost ear ate and gel atin, which delay absorption. |Injectable

depotcbnmnmng(e(hBQEkb&qdorﬁlﬂ@(nnbaﬁamdapaqﬂerhaMDan@erGfClme drug in
bi odegr adabl e pol as poI acti de-pol ygl ycol i de, rtho sters)
and p (%ﬁlydhlo%g 8 Wﬂ) aIVmStnﬁéfj Oyt gidpr r?R:}lOP@I‘B fﬁﬁs It he

nat ur argsi I I n be
Cont o SaMe R R5 .ﬁ%iﬂ?%ﬂﬁ?“?‘%ﬂfﬁ%?&%ﬁ% % e, %?;‘%“%’3 %ﬁ??%%%. g
t he drhukg)gem (N pOB0 GOR 'R, GRBF,(ONRIR ‘0860 WhNBFR ‘arR is sasmaéd foe hydtdgeﬂnc(d;g
tlssue The in ble formu| ations can be steriljz d, r ,exanmplke

fi e alvbSieh %ﬂ?g@yg apvd ey lahetpropial. e lagen. iGN &Fsopoéf/& ﬁ“chdeF%an%"

steril N RAFEH: 4 it n be
i ssol QU NFEARI anlt R W bR Ly Pl fofn S e o RAR G Ol P 0 F BT 2
just @i o;rclda;umuglear abyliof &blefoadylof C;aas hiterosydadikyl o€ BL&iﬁe@b@@d snguch as

| act ose. Desirably, at |east 95% by wei ght of the particles of the active
i ngredi ent have an effective particle size in the range of 0.01 to 10

m cronmeters. [0049] A residue of a chem cal species, as used in the

speci fication and concluding clains;—1éfers to the noiety that is the
resulting product of the chemcal species in a particular reaction schene
or subsequent formulation or chem cal product, regardl ess of whether the
noiety is actually obtained fromthe chem cal species. Thus, an ethylene
egcoI re5|due |n a polyester refers to one or nore - OCH2CH20- wunits |n the

e o o ) v o "



[ 0050] 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 bWe 28ubbéituent s i ncl ude acyclic and cyclic, braothisdoianee27

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
prlate or npound For

nore and t.he or different for_appr n'g
pur poSQRIPEFINg ﬁagﬁe & &Y m@twflﬂl‘/ w@ﬁ%% g HEoneqy i‘h‘?ﬂséalsﬁe(f E9R have

hydr o i a n
el 10 SO S LS R G SA T LA R L S S A A
Thi s N, sptiosallysubstitmod withtozn de ehoroRbeCIN, iRt et ajphammcmmﬂg raed:mptabhsalt

pernlsS|bIe substituents of or %anlc conmpounds. Al so,
" substthererfias g pharmaceyfisstly peqeptadly depvativedherae!. %IH’eOI}erﬂSImeF pf b:d&g hayingrfat such

subst it f, d

ot ot e i et R R g B P AR
conpoudivdrde® agsociated GaipDLRAsi hhAltaoRSpio glutEpan t@e@t@usdtmtymiﬂvcg@ drug
transformati on such as by rearrangenent, cycllzatlon elimnation, etc.

[ 0051knAWAE? Fraptribe epEusmisionglysfupgtion. » A25" " A35, and "A4" are used
herein as generic synbols to represent various specific substituents. These
synbol[8027dn be additsubkidvantegs,of Mot inlé¢mioh exdll be s¢tffoﬁleimpa$t:ihcbh@dbsh1éptédnn and

when t e defined to cer.t ai stituents In |ns nce, y can,
in andt é}fa OfIRYD-ddn PHE W &Eg? ﬂ‘éVdouaSsé‘]%ﬁ{P ‘%‘IS‘HEWOELHJSC@P 6 me%célferﬂ term
"al kylihe i%%eﬁ!ﬁﬁd TRE L& dhtdess & BE ﬁﬂ@mﬁ& Qi1 w&@a aéaqﬁéang} %@f}fecar bon

group of 1 to 24 carbon atons, as nethy ropy I sopropyl,

n- but )elemelnsscdmdtcpmblmﬂbmstpalrucdarwoyﬂted autp& ﬁteydppem@dp:mmw It 1$t0[:i£enin)dle1;stood
epty aoctyl, non dodec t et radecyl

neopentyl hex , ,

hexadékajbothehe ﬁg%om& %%eaaé éwrlptl%@%h% fqllOWéng dotailed) %«}qﬂp&% &5 CRRMPESY cycl i ¢
or ac r ched The al kyl group
can a%gg §%§¥t|gztgg&gﬁgﬁﬁggt@?P?&?Qﬁagggg233%%% the al kyl group can
be substltuted with one or nore groups including, but not limted to,
optionally substituted al kyl, cycloal kyl, al koxy, am no, ether, halide,
hydroxy, nitro, silyl, sulfo-oxo, or thlol as described herein. A "l ower

al kyl" group is an alkyl group cOESGRIFIJOAN om one to six (e.g., fromone
to four) carbon atonms. [0053] Throughout the specification aIkyI i's

gener d0038]used tldemedsent invenbon harubﬁsmbbtsitctthre@reabad}"lb' bgrf@i@;mlcetvdths ubsti t ut ed

ot or AT RS Hel D mea Y Mo et R sy R St Res L'ncf he al kyl

group. WO 2011/ 100614PCT/ US2011/ 024627 For. exanple, the term "hal ogenated
al kyl 10&29dci fi catafgre s Resent eprapPUaRK FPMGPHHPNS: AEClcS S YSiamst daviscedndior h one

0" Ton 8o and QUL 1 BT LRy REPHLGey G PGy T B!

"al koxya speci |ca y rerers ut ed

W th gp@hétc rﬁ@th@dﬁhﬁés&»ﬂ@fmmpeca&dd@&@ el dlab edapwits Uilesstodlidivisalsfsadifd, no”
specifically refers to an alkyl group that is substituted with one or nore
am no agﬁuﬁlnﬁgay,ﬁ CQIGTSQS Vipedt valsovio bamaderieod thaéthe\ménnwl@gwwed hp@lru1§é@|r | n one
instan e and a fic ter

oh
o not iR e PR P e AT O BRE e R D e SpREBhaRL 11
t er N nSdikdisand nﬁlltéﬁélsaéuﬁiIMr eq@RBlichth® thdsK@escribed herein can be used in the practice

or testing of the present invention, example methods and materials are now described.

[0030] All publications mentioned herein are incorporated herein by reference to disclose
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
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[ 0054] This practice is also used for other groups described herein. That

is, while a termsuch as "cycloalkyl" refers to both unsubstituted and
substi t utwo 20ucloo@k kyl noieties, the substituted noieti @esTasaQ1iopdeatdi ti on
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, articular subs |tut ken can be ., _.an

"al keﬁweatl hopt sntgfid 9 w@eqs%twc R@Efl%ﬂog h?@ vBrusfipgigr tgstvet%qnngFuatha%H@r al
term SHeRe ?ﬁblfcﬁ‘bf&{ 19‘3“8&1 hereﬁrtqn%e%i Lititont B TeruSMGbliBRionMate)] Giich ﬁ@édkyl ,
is not neant to Inply that the general term does n al'so includet

speci fto be irglependetB5&mnTihecd.er m " cycl oal kyl " as used herein is a non-aromatic
carbon-based ring conposed of at |east three carbon atons. Exanpl es of

cycl o ydringtionss 1 ncl ude, but are not limted to, cyclopropyl, cyclobutyl
cyclopentyl cyclohexyl norbornyl, and the like. The term

"het er, oalky . . S i vgp«gnd s
et BT Oal b kXA Ry B B St SEUR RIS IR apRYE: B L
t he candothcainetmic plurilhefcrantgunlss teploatatclsartshdiatates betcomisoNTBuk Forasampldl  not
limted to, nitrogen, oxygen, sulfur, or hosphorus The cgcloalkyl group

and haefercaes i sdrRgtiongh Baw. ¢ atn Hkyld st ifftstftuéd msfudgniaies o1 verior mpe

Cyc'0%55¥ﬁm9&9ﬂfg%ﬂﬁggﬁﬁﬁr&%¥§dﬁ% 5¥{%glgyp can be substituted with one or

nore groups inc ut "no optional Iy substituted al kyl,
no, ether, hali dr sul f o- oxo,

oYL Ses et dR s bes e o e T e Sl oHR. oson

her ei m‘aﬂ)(ﬁlt’aa&'tﬁ’éte)aﬂﬁ\ﬁla? FaltLlWOWRen ¥REE fahige Q;reQ Rt§seh' zpﬁﬁ"ﬁilet & Qétet'n@}ﬁ'&ts hgm The
pol yal kyl'ene group can be represented by a rmul a - f where "a" is

an i nttegere witidutay mametand/ﬁf)@) the Meammﬂlmwcsrmwmﬁ Weﬁ&éﬁ@? al[e(b&@%]ss‘élde
an_al

"al koxy" d "al k h
tqe/ <r: Inga"ﬁ ‘fé‘mrgé%@a‘é‘r% 8% 3%8? tﬁ? aa%?pd%ﬁte%m@? ¥ Wh‘i ﬁ@ énéets:taédo that thg ﬁamavl%xy
group Vﬁﬁl%\lfg% eifuhp 111‘@4%‘31:1&6?‘ unhér]@tﬁb{f Yilat Be e‘ftﬁﬁ(lnﬁ% | Jf %Llchaéf tggfsdgg?% od:

above clud ners o koxy S as Just
t hat iasg s@rnﬁadd’( buth it a¢lativn @ tlmd)thett dmelpoiay ahd ﬁﬁlepéﬂﬂentw th oth@ﬁénd@GM) k. -
0A3, where "a" is an integer of from1l to are al kyl

. It
and/ orS %I%PWW‘N f@atdb% are[ DOHBYCr P& Vﬁlé%ﬁhsc@wqeé rlilﬂem aad H@éeﬁcttéflabteﬁs plgo o
hydr 0%%%9&5@6%%8%5 ol Oﬂﬂh@%&&c&ﬁ v%ﬁ1 cg{n&mg) e %Q}&e}@eﬁf Yot l&eﬂ'}[‘- ik q frl a

containing a one carbon- carbon ures

such aglucAl162)k GrCloseMhcnatBouitM0e Mkesh d@clmdl ude atg@tlhddrbteo&ttﬁﬂ@hcz un&OITEI‘ S.

This can be presuned in structural fornulae herein wherein an asymetric

al kené’et"éeepﬁ%@ datticulgr upifs araplsp diseleptd. diar feyamplgi i€ 40 aed bY arerfiscinsed thgnblol
gae fl gqxgr &ou&sqqube substituted with one or nore groups

|nclu i'hg, but 19Tt o, optionally substituted al kyl, cycloal kyl,

al koxy kenyl, eroaryl

I al kenyl , al kynyl, cycl oa I
al qemm@%l ami o AFh g%?tnr eirt, BB SLmapnatia e th%vh? 6‘3&}6‘11198?&5%
azi de ’degerf'bé@ eve?t't by J:lrcu'ﬁtétafnge Patlor Gh nt)hd)&hr, afid tlﬁ?ﬁferdepé?%n%ﬁ' 'ir‘f'dlﬁties instances

where said event or circumstance occurs and instances where it does not.

[0034] As used herein, the term “receptor positive allosteric modulator” refers to any
exogenously administered compound or agent that directly or indirectly augments the activity of
the receptor in the presence or in the absence of the endogenous ligand (such as glutamate, L-
serine O-phosphate (L-SOP), other endogenous ligands, other neurotransmitters, etc.) in an
animal, in particular a mammal, for example a human. The term “receptor positive allosteric

modulator” includes a compound that is a “receptor allosteric potentiator” or a “receptor
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[ 0059] 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- cawbantidoodbe bound, i.e. , C=C. Exanpl es of cyclroaluseomylozgrdups

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

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

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

cycl oal ken pup as defined abov and.is included wthin the neaning of
t he té‘h?ﬁm%‘y%g% 5 E@WF‘H 55 QROPBOE s 48 i 51 B L BORCTRBREIoSR E he ng

IS re »not limted to, nitrogen,
: ?tfow 51{21 a% Eﬁ(ﬁ Shqgée%%r%ﬂﬁgeﬁéa okt i i g9

oxyge e cyc oal'kenyl group and

het er oal ke I u n.be substi

eyl oiﬁ‘?@ay or QS BRist B 2 TS SE by SRS a8 (T e wi th one
or rmre@o@n@h!ﬂ? adrﬂﬁﬂléﬂéi‘edi‘%m nd W taghidt Mt @t orQiditc@NRbhym SHPHE irdspbed al kyl,
cycl oal kyl koxy, al kenyl, cycl oal kenyl, al kynyl, tcycl oal kynyl, aryl,

het er gaedriced by tlerwld%enam ingznd ¢such ex glutamate laserms (@ phosphite (.-SQR)i otber

hydro keto zZi nitro, silyl, sulfo or t cri bed

nor e ¥houssee et ot kil s Sren B Shny s 35 BERGr oup of 2
to 24r&%bﬁ9%1a{8H§mMﬁ$§mﬁbﬁ&%Hﬁ&%h@lﬁﬁ%&&ﬂb@a@&ﬂhﬁ'ﬁh@ﬂx%ﬁmkﬁﬁ&&mﬁﬁe
carbon-carbon triplé bond. The kynyl group can be unsubstituted or

subst ipbten@atonbinkds MSlmothezrrtbaIgthe opbosterel siei(argalldstericsot) dnidposigisielyo,

2011/ 100614P /USZOll 4627 oPtlonaII ubsti tuted alka c§g§oa“§¥

al koxWUSRFKE reSH?g‘}éq Réﬁ‘r‘fﬁl’to QWP &‘i‘%ﬁl%{?ﬁwmt igflyge de Iv?f

al deh

R R A L g T S Tl
term th@/@deaﬂla@wﬂeéq&m alkeddribag@iist. |S$1c1aaatmntagemmtmajudrelfdmmﬂnpleeﬂcrreang
conposed of at |east seven carbon atons . and containing | east one

car bort 8RBy PigBsTolERHHEY, dRHTsed Botsntialyey %?&P%%‘}/Fed@i;%tﬁélcﬂﬁcl ude, but
are not limted to, cyclpheptynyl cycl ooctynyl, ‘cyclononynyl and the
like. [Qﬂfé]t er m "Aratsed b@yml, tkeltmytcent@ aélostwpeagﬁm&tymtferawmxogﬁmuﬁyas

Coycl dargyyed oSt berdEe! BisbM e R B ae Brerfardh tgsonge
repl a%?%e%nﬂbgé?&oﬂﬁ@in@%&'ﬁ‘ﬁ léﬁﬁ‘arﬁaﬁe p—@éﬁﬂ%@ phbdPhhRALISHPNbIELERPDRNNIEN,

sul fur, or phosphorus. The cycl oal kynyl group and heterocycloalkynyl gr oup
can bdigsudssbilbut@uotemsmitsuh Std. )tlutae dnimphen pyrticdart kmamhla@ rf(»luqxampﬁ: a human.

hetero cl oal k rou tituted with .one
"nel udf ecmﬁ?ry aﬂky%te 1p Pr%‘?né%i%ﬂ%f) Sy fe %H%F‘lil%/g]é‘%?tt? St %Te&gmor %WV %aﬁhkw
a'koxXnﬂ&%E&ﬂMéoﬂ&%<%Q%h5%@ﬂkre&!K%”yl cycl oal kynyl , aryl, heteroaryl,

al dehyde, am no, carboxylic acid, ester, ether, hallde hydroxy ketone,
azi de, ro, Ssi ul f o-0 ”0 as d rein. 062].The
o oouafii % S Aot Bt ii0m Shplst B te STREH Sni By, hE gt
ar onatof hctHePMR disbiekddthBlloddah b@qtvehbmieeglchqs a PRMEBAIC, ﬁﬂammﬂaah edpgile, BRENY!
blphenyl phenoxybenzene, and the like. The term' aryl al so i ncl udes

" het eraoarrgphlblanvﬁh@h the subgdct akidie hsremn ¢rdoged mimshods san be aduman.ancorhattian gr oup

that has at , |l east. ong .heterqg atomjincorporated within th f

b o e DO e b ot g PBaP o i Te Biodae e fresadt o,

Ni t1 0GR Aete PPAERM ar GbL I)IUsrex a1 ds, RBOE PRPAMRbord- bkGM S 8s whilgs ?e%l'is%k Whether male
"non- het er oaryl , is also included in the fterm"aryl defines a

gr oup ot amale,ome mtansle@to Iz avateidc Agpagpt teheais todroeb)avoaffloasert with agliseetcaroat om

The a ro can be. substltuted or ynsubstitu ed The aryl group can be

cubst iordfhe 5 a%iRt oG B R banHy SHE S not 15 ted Lo

optlonalgﬁ substituted al kyl, ég/cloalkyl al kox al kenyl , cycl oal kenyl ,

al kynyo3 dye oallRymys ey Pt inskwload gt dbshgidicet s been disanpeA WifhG: ci d,

ester, hal i d drox gLon zi de £ r0 sul f.0- oxo, or

Chi of 58 BE ek Fonal ¥ o PBRPm A Feni it Boukf pdior e By

group daRelsel staté B@b@[ﬁ'@d with dlixemaefdySfuhttn for t@ el admimbtefiyg step%f BYf ®nic0 two

aryl groups that are bound together via a fused ring structure, as in

napht hapaskef thy diselesed metledve thosubjcotas beemdlpgnosed woh agwed b potenéistioneef i n

bi phenyl .
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WO 2011/ 100614PCT/ US2011/ 024627 [ 0063] The term "al dehyde" as used herein is
represented by a formula -C(0)H Throughout this specification "C(0)" is a
short hamaonotiawd@n for a carbonyl group, i.e., C=0. [O0®6Z]USh@ 1vesons

"am ne" or "am no" as used herein are represented by a fornula NALA2AS,
where A", A2, and A" can be, independently, hydrogen or optionally
substituted al kyl, cycl oal kyl, alkenyl cycloalkenyl al kynyl ,

cycl oal k ryI or heteroar, rou descrlbed her ei n. %0065 he term
" car b&§f %/O&roa&f. “ta%‘éted%“é‘tﬁ’tor’ié‘ﬁé‘fléf Rréor i HreaadanRistaring Step £ By 1amcaes

[0066] i ; 0) Al
8]%?8&% gf%gk‘lbj cangie an (%% tb%%grfgllt éseglggﬁa?ﬂ%%éoglﬁ%q{f?ﬁgé%&ﬁg kyl ,

aIkenx&nmmmmha&bkemymmqqhkwnyﬂmadymhﬂaﬁﬁymmi Inasoytle, aspacts) éteafiadosgl group as

descri bed herein. The te "pol yester.” as used her ei n |s represented by a

f or muImaetbqdazag @)Y@GAQQI@%Y@P@)%@P rdentifying o peieg haong pyged foffrsptaent ofmg A2 can

an optionally substituted al kyl, cycloal kyl, al kenyl,
cyclogﬂﬁengﬁgg&h‘ynyl cycloalkynyl aryl, or heteroaryl group descri bed

her e an,inte froml to 50 "Pgl yest e t d
PNt SR ST S CHrabEdT) fﬁ%%fs e mengsient S
havi ngyigf thb A&t tb W@rec%&@féﬁe I s@a‘tﬁ‘lﬁe m%r@%?ﬁ a‘fﬁs’éﬁke%&%@@ﬂ@oﬁ@iﬁbﬁ‘ grat | east

two hydroxyl groups. [0067] The term "ether"” as used hefein Is represented
by a fdoonder alhaé tmﬁ inclidesecive taqatind, thatnis be;atmmicdpecrtdcespdcgﬁcaldmtwmd teal |y

substi.t ut ed aI cyclo nyl al kenyl ,. al kynyl,
cycl odMRIgIEN fw discgge, ﬁ@l@%ﬁ?kﬂong lawrdﬁ% rl@?alﬁggﬁesa% gpgfment,

" pol YRR N&! tr Qt?né[(\? e RS BhArd x%rn{ SR FIRNLRT. BYihe ais% 1%'d GlcE ﬁkol@%ﬁé can
be, indepéndent an optionally substituted al , anE ﬁenyl
cycloabmﬁnmmprdmbymyunad@ﬂbm&hky@yimcmﬂyhmﬂmnwhamamﬁmtyhmgmoﬁandﬁscr|bed
herein and "a" is an integer fromlto npl es of polyether gr oups

i ncl udesigeadyier Hgreld OéﬁYfH%tOHE 61‘@%%%&/@6 ﬁéﬂ%&?ﬁfé@ d&ﬁ%feplzﬂﬂ%‘kﬁl% &P de.
[ 0068] The Lt :ﬁre%ﬁ{a'n@@ trefitheHtS fifht ﬁ?{rgdt&eﬁtecflt% £4't& nﬁﬁ‘rﬁmﬂﬁé 89&91?1211{}1 gorine,

chlorine, brg
completely inhibiting the development of the associated disease, pathological condition, or

disorder; and supportive treatment, that is, treatment employed to supplement another specific
therapy directed toward the improvement of the associated disease, pathological condition, or

disorder.

[0040] As used herein, the term “prevent” or “preventing” refers to precluding, averting,
obviating, forestalling, stopping, or hindering something from happening, especially by advance
action. It is understood that where reduce, inhibit or prevent are used herein, unless specifically

indicated otherwise, the use of the other two words is also expressly disclosed.

[0041] 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
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and iodine. [0069] The term "heterocycle,” as used herein refers to single
and nmulti-cyclic aromatic or non-aromatic ring systens in which at | east
one of theoronglonanbers is other than carbon. HeterocyclPeTiusednmes?27
pyri di nde, pyrimdine, furan, thiophene, pyrrole, isoxazole, isothiazole,
WO 2011/ 100614PCT/ US2011/ 024627 pyrazol e, oxazol e, thiazole, imdazole,
oxazol e, including, 1,2, 3-oxadiazole, 1,2,5-oxadiazole and

1, 3, 4- oxadi e thladlazole i nc in 2, 3- thladl zol e,

1,2, 513@%9%3? é% | far cxample, aphysicign aaﬂlﬂg%‘&ﬂ%et Jﬁm 4 Qg dtion; Taﬁﬁflﬁ?ji by abnormal
1,2, 3 rﬁ(ﬁlhﬁé%lcﬂw%l Scftatdid 6§1L €an BE hr@f’e@n@e td J‘&lkdﬂ‘gétn Guch R Pardidofits rcﬂ%% e and
1,2, - tetraz pyri ne, pyridazine, pyrimdine, pyrazine, triazine,

ncIudmmguﬂﬂ&,&ﬂhmmamdeKmmd 1,3,5- triazine, tetrazine, including
1,2,4,5-tetrazine, pyrrolidine, piperidine, piperazine, norpholine,

azeti qnm t et r abydle@ RYeAN thetptdsahdhiddra be itlh@daTerca@nat e diddkdr,” or
[0070] The term "hydroxyl" as used herein is represented by a fornula - OH

[ 007 1]tlTehbket, eafens 'tk etlention ode sulged basgdaipeninsed &y tesstorenedf thy dsofdsr.ntivra
) A2, wher

Al C( ndependent |y, an. opti | 1y subs |tuted
2y ek oER: o et s R R IOE Feyfon S TR TS )  HRR or
het er eagih 8 hﬁﬂQR@ﬁctﬁ@@?Bés@@q M&@éa@ller[&%ﬁgig be afp@trsgﬁ oﬁﬂdll@ énd ﬁ&%re‘dﬁ@rd herein
is represented by a formula RB 3] The term "nitro" as used herein is
r epr esentedd ytrathontrfot the dNGRler. It is conternplated that the identification can, in one
aspect, be performed by a person different from the person making the diagnosis. It is also
contemplated, in a further aspect, that the administration can be performed by one who

subsequently performed the administration.

[0043] As used herein, the term “diagnosed with a need for potentiation of metabotropic
glutamate receptor 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 that can be diagnosed or treated

by potentiation of metabotropic glutamate receptor activity.

[0044] As used herein, “diagnosed with a need for partial agonism of metabotropic
glutamate receptor 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

partial agonism of metabotropic glutamate receptor activity.

[0045] 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.

[0046] 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



[0074] The term"nitrile" as used herein is represented by a formula -CN

[ 0075] The term "silyl" as used herein is represented by a formul a

- Si ALA2A3vVOouwherwoA4, A2, and A3 can be, independently, RgUMUSQEN/024627AN
optionally substituted al kyl, cycloal kyl, al koxy, al kenyl, cycl oal kenyl,

al kynyl, cycl oal kynyl, aryl, or heteroaryl group as described herein.

[ 0076] The term "sul fo-ox0" as used herein is represented by a formul as
-S(0) - 0) 2A1, 2A1, or -0S(0)20A1, where can. be hydrogen or
an opragﬁalﬁa%tlr%! é’urﬁ%ttal %dmléﬂa rafjogy pn W?}}t%ﬁ) mlnlsgﬁlt@nmcﬁd IgeirREnyh &

al kynyh SQRHIY, WWdtion S artRfia RELEHQRKBh, i fr SGRfmEdRAch, hRg e n.
Throug {)al}lt% ﬂug splgc%]foflcat%lgngla §§n it lé 'S 5r {?sr?ﬁ : ﬁ%t aéttl oﬁn o{i S=0. The
t er m "sgbdutmoyls’ adnsniyseibnh eﬁxchnmlstmthsrecﬁmbetcmnﬁﬂnmm ot ﬁmemm’engr buyarioapr esent ed
by a forrmula - S(0)2A1, where A can be hydrogen or an optionally

subst [#RACEY2 ATIRYIRLIOR Gail bratdayinistessddbatppeuticylby: dant KeAGPInIerRY FRydreat a existing
cycl o] Yy r 83 The term

YL oo ey, B R s b B R ARG ) o where A
and Apre@iyladosicallyntlenenderniikiredadr pRvéminalolfy dsehstorcotdidoal kyl , cycl oal kyl ,
al kenyl , cycl oal kenyl , aIkynyI cycl oal kynyl, aryl, or heteroaryl group as
descri m]herel Ms &Q@h&‘éfn”l %'rlrﬁ Vffcdve ﬁ%ﬁ?%f&?foednrhm&n'i fiat %Ssﬁﬂ’}c‘?éiht by a
formJIa A'S(0) A2, where A’ and A2 can be, 1ndependently, an optionally WD
2011/ 100681eRAN¢ WSRO 1¢s0R 46 Rvhaa lasteffecttoaohnainldy:i.n;edccyndlmam kwr exampkny| |

cycloqlkenyl | k |, cycl gal kynyl , or. eroary escri bed

her ei n! ef?@)@mﬁ e amOHi |mfk £d0 4 afo ﬁ%trte?tﬁs gt IFigRiageh tg‘éf‘dtﬂsye%reﬁor mul a

- SH [RRLRED Eodif oMo 1R 03I fodi B A &ired STh B A AL DR B0 AIA f eSi due,
e., a residue conprising at | east one tarbon ato i nc es is

not | icangeedverse tieattatd ofhcapatific therpegicallpsifedties |dduaelsvel dor angpactelilar def| ned

her ei nahove. Organl c residues can contain varjous heteroatons, or be bonded

to andehet Wil dseapdairen A yapey &f fetsy Baluding the disordenbeine epser and the srysrty

| but
alrJe ﬁ{)t ]féh(?n&?@ r Sgl%q%ér&a}{)dg#ﬁl ueﬁﬁdgaébky sée’gp%g%fgo %gh%ésdtqll% ?fa}?(ék oiy,
nmono  alict @ tl&qhﬁéntt ke @itheodfl adeninigidtide; the s of edrbinisGaganitiee Iraeﬁsafwxe@n&aaf
preferably conprise 1 to 18 carbon atonms, 1 to 15, carbon atons, 1 to 12
car borthasnssisic compeurg! eaplawsd: Hiesivation of grogtresmesndragbisd b eombingtion ar bon
AL OIS, Rl B Bl BEARE Lam Ao AR R LERLAVREANCORRELSS B b4k £R PO

at ons carb on atons

to 4 chsrREmpLeOBs woll wthinthd sieififop et f ©Vkar{ @R3¢Oda siipousl @Sl@v@ywlﬁha@f t he
term"residue"” is the term"radical," which as used in
those required to achieve the desired therapeutlc effect and to gradually increase the dosage until

the desired effect is achieved. If desired, the effective daily dose can be divided into multiple
doses for purposes of administration. Consequently, single dose compositions can contain such
amounts or submultiples thereof to make up the daily dose. The dosage can be adjusted by the
individual physician in the event of any contraindications. Dosage can vary, and can be
administered in one or more dose administrations daily, for one or several days. Guidance can be
found in the literature for appropriate dosages for given classes of pharmaceutical products. In
further various aspects, a preparation can be administered in a “prophylactically effective

amount”; that is, an amount effective for prevention of a disease or condition.

[0048] As used herein, the term “pharmaceutically acceptable carrier” refers to sterile
aqueous or nonaqueous solutions, dispersions, suspensions or emulsions, as well as sterile
powders for reconstitution into sterile injectable solutions or dispersions just prior to use.

Examples of suitable aqueous and nonaqueous carriers, diluents, solvents or vehicles include
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t he specification and concluding clains, refers to a fragnent, group, or
substructure of a nol ecul e described herein, regardl ess of how the nol ecul e
i s preparwo.20Hmo@xanpl e, a 2,4- thiazolidinedi one radi ealr/tusaca/opset i cul ar
conpound has the structure 0 regardl ess of whether thiazolidinedione is
used to prepare the conpound. In sone aspects the radical (for exanple an
al kyl) can be further nodified (i.e., substituted al kyl') by having bonded
thereto one or no S uent radi cal unber of ato a given
r adi cdtsTeC oL Kl ml%:écht w@maﬂgg@ﬂtnq ajmlﬂ thylnedyop} andihe Hlﬂ? cated to
the c ermis
defingg%ggﬁﬁﬂggga'erg%ﬂgg%gﬁggP%Q%%ghg%Bﬁg» dﬂéﬁyé%%g?3ﬁ§%§%hh§$ganlc

r adi cahjectalsic bsgamc e‘smrs mlaas)éthyl dea26 Rraplrdiuidityocas,be ndl@amad, Fonexatmpis by 1- 12
car bon_at ons, arbon atons, ' 1-6 carbon atons, or 1-4 carbon atons. In a

f ur t hdhe wgpd @Qatmgﬁn%%aéw%‘h ra&éﬁcealln %tlsle R enoBofihe Krirsd Biriclesizeg 8n 3‘§r bon

N e RS R

hydr oge¢h dtsqueséntauves‘, V&Je&ﬁlgtagsmmnﬁﬂsﬁylﬂ% ganfiand dispﬁﬁmgfagéthﬁ Brregaﬂlioﬁ olf&@l cal .
One exanple, of an organic radlcal t hat conprises no |norgan|c atons is a
5, 6, avtlorsofirétcr%ww@lszcaaés saswed Brade anplusiqnrpfygripusmpbeatestal apd gytidensat

radi oalofR0.GANL A Rerd HOMNRLERH S RIORLATR, hOund ShERGS PRl

inclu o en

Exarrphﬁﬁudbf 1s&61§1@ rag@atg @ﬁth oY1 h@%atsﬂ Shdiga chld)frld@-léﬁ‘d ﬂ@thldel Prdl6kbcd Abadtp@dkyt the
substituted al kyl, cycl oal ky substituted cycl oal kyl , nono-substituted

am no,injetalye bh@rmamuéldalefmnm gan lzﬁclgrp@gdy abexy dpidhe nalupion y’f ageaksh @eﬂhkié%ylmmum

| Kyl b al k b , | b
Subst Fpaa e by L pebih it PR RoumBTuE et okt g B KB ey
thio h%ﬁl@@%ﬁdﬁbsuléhtﬁ&i@és oBtHB Yhgt 1thﬁflie§ﬂah%é’ pol?ﬁ'ef-&aslum hs Igd’!ﬂhétﬁiekﬁi’%yglyc%h&é

substituted aryl, heteroaryl, heterocyclic, or substituted heterocyclic
r adi caboly(omlivesieish antpoly@nhydrates). dadriendidg speethent ofairag f polymewwnd the

| | t hat | het | ud
A1 KoxyP e anF SrPyEs pelumeharnbsy . BEr A A cleeaR R FPERT 0 TSR by am no
radi ca; §ct%1€l fSrhRidiokSare LRB§Hdpaldads,aaRthspih @ e (R Sin’ lltﬁ§orh$§eortr§1rcmeh§ﬂ§]&fs' ned

and used herein, contain no carbon atons and therefore conprise only atons
ot her wthenare aompatttbld wdh @adly tssnesdi Beligjectabip forseldions exh lwosdilizad,ifons of at ons

selected fr drog |tro silicon, phosphorus, sulfur,
sel eniCiHPIERY ﬁﬁé ueiarpag ﬂﬁttﬁtﬁ%ﬁ%ght{rﬂr&m%m%ﬁ% Wz Hig Ry Phe
whi ch tﬁeaﬂ)rt:f@eof @{eﬁi;eesaﬁld'c l‘p&l%@'dzﬁic Earﬂhﬂ:r}ﬂ?sglvteﬁ dt ﬁe%rsédnintsﬂt?l'lé waREH

stabl e conmbi nations. Inofganic ra ave 1 ewer, or pre?era y one
t o si xtevile imjeetable rhalia Jusnpmcgau uge. eBuifiebl@3ndri iréets admovelubondads duolyes her .
Exanpl es of |norqan|c radical s include, but not limted to, am no, hydroxy,

hal ogéﬁ‘%osen epigably. it ast Soup Papvsighhelap ﬁ%ttléles ghtheppties ipgivishl BAVR ABWN
|norg%@%&“% h&%&ﬁz?ﬁhﬁ%hﬁg ?ggpgté?ghﬁa%ﬁwgﬁ;not have bonded therein the

netal l'ic el enents such as the alkali netal s,

al kal i arth netal s nsi.ti.on netal | ant hani de_.net or,. acti.ni de
ot o A0 TSl o ik RBe S A b SR S Rma i a1
acceptgllgo ¢t MRty @ht §MQBLAHADHOIRR oF tHARmRlab sl 1S patiSHAT RiGion
phosphate, or |ikeé anionic inorganic radical. Typically, inorganic radicals

do notsclommpoer ssbsaqet fdroudstionl o mhuntcalspjodu@asremdless ofathettien they mgjatyl is um
i | ead, or t gas el ement s,

germani u rseni¢, tin §]|UFIU @B

il eSS hePUREE pmeht Frssmiry spitdsc At Brclilane RS nPolest el
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.
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WO 2011/ 100614PCT/ US2011/ 024627 [ 0082] The term "pharmaceutically
accept abl e" describes a material that is not biologically or otherw se
undesi r abve,20i1/®0614W t hout causi ng an unaccept abl e | evelPCofuSandagiorabl e
bi ol ogi cal effects or interacting in a deleterious nanner. [0083]As used
herein, the term"derivative" refers to a conpound having a structure
derived fromthe structure of a parent conpound (e.g., a conpounds

di scl ose herein mhos structure i suff|C| ntly to. t. ose

di scl c@ Iher ej %rgeﬁ\?ﬁeﬁl f%ﬁ%mgﬁe% is&Pnieyp W&Pdﬂ%@ Episgitlsy one
ski 'l egh, n'E'uefn é%ﬁcoc Hﬂst I‘iﬁ%réé’d?sp@& b Bkﬂrﬁ&sﬂﬁ‘é%ﬁﬁ’shﬁ{gﬁé iRkl | es
as the c arne oun or to induce, as precur sor e sane or |n1Iar

acti viahd egclﬁnblraucthetirahd @sbraschich ecaeliogi ¢tizchnd ifeeacy disc, abck edopladc yndledsrav@hatice s

include salts, esters, am des, salts of esters or anides, and N oxides of a

par entSuRsssa RS organeecommaundse r Hstrjiye SYBpEBIsP 8 Redudc frsrexargplgethate desciiberler t o

a fun or

aci ai eloShafeHs RS ERAE Buchls ARG oAP WP o Y Sl o ersnbRA Sherfiii€

li m t @kgamit congiudde SFafpuaiseh dfahis desiosiireatikihdRt@Ebrag kiaxasl digo@al e, have

resi dues of trialkylsilyl halides, residues of aIkonxynethyI hal i des, and

vari o@yd@eﬁewb@am@é end{gr gwwﬁelsrﬁmbrtﬁuqmwf@rgam@ ENPYUHES é@éﬁlﬂ’?ﬂdehefem
Pr ot & satlcs%r%fé) Valleunfggg?t ¢ Fg‘[ﬁ%ﬁ] ! he hlS dlsc;[?sure 18 no? 1npende(f) to b, hnlylt dtln AR

VVIey‘Y erscrence eaving group refers

(or argn@bPbyothe @Em&bl&‘ﬁsﬁmnﬁieﬁ@t&@fga‘ﬂ'ictd@ﬂfp@ﬁﬁd%g A'el&l |thel t%rrﬁsh‘%hbﬁﬂrﬁhdﬁe or
di spl aced as a stable species, taking with it the bondlng el ectrons.
Exanp I“eéosbfut@umﬂabllneluﬂemrlmghgt m@plsso it Budesubsiititinnas & @osprsiesce wiilel udi ng,
but not Irnltgp to éérlfl

0086 PEBRIEH st SR b snbaeng e o AR BB R S ane

t hus, s’éh%leed%'frﬂp%hh&’ . VEcEthSRuint W4 1d8éd KARBorkthcblisly 2AARES trafFoRition 38cHoisher
conformational isomers. Unless stated to the conhtrary, the invention

i ncl udescatdngeneh, olsitioheclingostemnsgtcas wel | as mi xtures of such isoners.
[ 0087] Unl ess stated to the contrary, a fornula with chem cal bonds shown
only 46089l i d In defining various terms, “A',” “A%” “A’,” and “A*” are used herein as generic

atom

symbols to represent various specific substituents. These symbols can be any substituent, not
limited to those disclosed herein, and when they are defined to be certain substituents in one

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

[0052] The term “alkyl” as used herein is a branched or unbranched saturated
hydrocarbon group of 1 to 24 carbon atoms, such as methyl, ethyl, #-propyl, isopropyl, rn-butyl,
isobutyl, s-butyl, #-butyl, n-pentyl, isopentyl, s-pentyl, neopentyl, hexyl, heptyl, octyl, nonyl, decyl,
dodecyl, tetradecyl, hexadecyl, eicosyl, tetracosyl, and the like. The alkyl group can be cyclic or
acyclic. The alkyl group can be branched or unbranched. The alkyl group can also be substituted
or unsubstituted. For example, the alkyl group can be substituted with one or more groups
including, but not limited to, optionally substituted alkyl, cycloalkyl, alkoxy, amino, ether, halide,
hydroxy, nitro, silyl, sulfo-oxo, or thiol, as described herein. A “lower alkyl” group is an alkyl

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

[0053] Throughout the specification “alkyl” is generally used to refer to both
unsubstituted alkyl groups and substituted alkyl groups; however, substituted alkyl groups are
also specifically referred to herein by identifying the specific substituent(s) on the alkyl group.
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| i nes and not as wedges or dashed |ines contenpl ates each possible isoner,
e.g., each enantioner and di astereoner, and a m xture of isonmers, such as a
racem ¢ owo0d/wedle m xture. Conpounds descri bed her ei nPcaruSe@ntoaion’ one or
nore asymetric centers and, thus, potentially give rise to diastereoners
and optical isonmers. Unless stated to the contrary, the present invention

I ncl udes WO 2011/ 100614PCT/ US2011/ 024627 all such possi bl e di astereoners

as wel| as thei|r racem c mxtures, their supstantially pure resqlved

enant i%ﬁ@%@}p”a%e {558 H‘ﬁp%en@@éﬁ@@?i Periff rrﬁ%%rsatﬁd‘nﬁﬂ%i/rl sEdia fRat dnybytituted
accep I e : i , |<d sl at ed
apoor 11a Biaf rhche BRI COL, Mubhi ShloRhy IR SRS, TAS G aB8St,

synt hepedifiquilgcefdisrte an kg tigioap [drae pasubstiuet withrgpmo wndwre alkoxyngrospsngs

racem zatjon or epimerization procedures known to those skilled in the art,

the prsHibed belpws (s teid cdigilpnaiao censcibisally tefse toran Byl @rundBrtdppadpstitutqdooss) | n
UGt . 5 . | a:

ani oh B Gk Ry AEEL R e S GRS S8 (RS RV R SR s 3T R o)

Rn(d) 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.

[0054] This practice is also used for other groups described herein. That is, while a term
such as “cycloalkyl” refers to both unsubstituted and substituted cycloalkyl moieties, the
substituted moieties can, in addition, be specifically identified herein; for example, a particular
substituted cycloalkyl can be referred to as, e.g., an “alkylcycloalkyl.” Similarly, a substituted
alkoxy can be specifically referred to as, e.g., a “halogenated alkoxy,” a particular substituted
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.

[0055] 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.

[0056] 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.
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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 ndependeot2ososdint uents,” it is neant that each R sub®Cirtuseer/oesn7 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 ndepe&&ent substi tuents

.S, Ra, Rb, Re, and Rd. Unless indicated to the
cont r aP9371t he thk@tt?weﬁ@X&raéﬁga%Owlm% B%?dtq’ﬁreé‘h? fﬁgfﬁrtt(? ety qsrca%lpalgyl
arran l o r evioat 1.0 rein. .
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DIl EA: Aii sleplraapytletlkyll Anicfised 440BE. : “AlkotydilsoxydedaotyinazobalkdDGroups as

1-et hyl-3-[ 3-di met hyl am nopropyl ] car bodi i mi de hydrochl,ori de. , DNBO,
di met YAt escribsd: deat iprmptkony eymbe el ustheispsh it%jrﬂiw \ RPA RborPPempEatur e, h:

Hour s.o M lehﬁ}r\élqau ‘isg ; ‘m@g@@ of'?ro‘%ﬂn'_l 2o %@FE{?@S gg%ﬁ\'ﬁ %%ﬁ&i‘ b SrelolfR G

met hanol ’ - Propanol .
2011/ L68pk4PCT/ US2011/ 024627 [ 0090] Di scl osed are the conponents to be used
to prepare the conpositions of the invention as well as the conpositions

thensehysyg 10 berpsGh Mty P of N&dREORHSa B R6LPSEADES 6 ﬂ?on\%%%@ @fnOt her

materials are disclosed hefein, and it i s ‘understood that en
conbi n&imowsh astrbsetas formntastoatiiiogst, legt onpsyrbat-carbaf ddubbsndatAsymalegiar e

di scl osed that whil ecitfic. reference of each various, |ndividual and
col | ecHPEEres She %ﬁéﬁ@%@é}%éﬁ%ﬁ@?ﬂ%wdlfwlﬁf‘e%h ?@%M&O&&rﬁ- IS g
expli gj i€ aaGh, 1) [ o fﬁgﬂ& gg]hi descr.ihed
her ei %l.etplk:%é}ﬂg;&{g{rr%ﬁgen?lf a r}%ersl%el%clgl%}al{e{eglg%r%%sun |I§ |§%ﬁqg£ g%]g[ghﬁgg‘lgdsn tg(%ssed

and a crplididy indicatet 8y thedmhd spabslNEtC.clhe dkcnpdenipaan bovniatutaf withbecot es
i ncl udi ng the conpounds are di scussed, specifically contenplated is each
1

and ey SERMBHITA A DHHRP e I FarPbATSD he ! detmplbuh & chitdof kR FTRAL | ons
t hat t
ol ass oy R ol SrVR- AR BAGE PR b P AERI Bl ARGl U, 11 2

mol eclakée, Bydoxy,&idtbnE, aidt, Airoex BMBLE-©ko forabishiasdtdceibedmdreiaul €, A-D is
di scl osed, then even if each is not individually recited each is

i ndi viges) | y a”@i“h%%xhﬁ@éyiﬂ%@lh&’n o KR hatrds H%@H-iaﬁﬁnaﬁ{%r@a}%%lﬂa%&ﬁmg“' E, AF,
B-D, B-E, B-F, &CD, CE and CF are considered disclosed. Likewse, any
subs etcomposdmifianktstahreo tarbbie s@nissind lcentanhirgcdt dsstoncdavmon-dadronedoabisl bepund,he

sub-group, of A-E, B-F, and, CE woul d be consi dered .di scl osed. This concept
appl i é-g-,%&é@ag%@&f@afbgk?ﬁy SEAYBP WE{%W@W&% PRGA 1 S CIROPEIYY t ed to,
st eps i i 0S5J 4 : I ntion.
Thus, <V POTREDE e Rho T M BRG R o BRI BRI WAL |

i s undes Bkcoothetthai “teaabcyeloatieagle isdgipt bboaloatitcappregnaduefiped dtmvopdhdvis t h any

speci fic aspect or conbination of aspects of the nethods of the invention.
[ 0091 ]ir¢luded Wit s rprsgingiod the then consioghenylonthas aidpys ate plhecprbARgOMSt ai n

funet 00y B SALORSHDERaE BB GRL A8 TGl DRI B

performn I sclose unctions, and It 1s understoo €re are a

var i etpfiogthofilsl Ttk ByEsalkdisl goap apé héteroaylbskasigrdupraet bosutistaitedaore rel at ed
to the disclosed structures, and that these structures will typically

achi evesubidtuigel heeyelpelkerpberopnns hroosytipalkend saspesn be swRstitticewith oie
relat &% nio?e %1%%89 Hl%ﬂl%ing? buf Iﬂ)? hifRie& llf'ot, Io%ﬁlnlla\ﬁy%ﬁgs?@&t&i) J«llﬁyl, 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 “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,
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derivatives thereof, useful as potentiators of md uR4 activity. In general,
it is contenplated that each discl osed derivative can be optionally further
substi t utwa.20itf10b@4al so contenpl ated that any one or noPeTASeénARIRE can be
optionally omtted fromthe invention. It is understood that a WO

2011/ 100614PCT/ US2011/ 024627 di scl osed conpound can be provided by the

di scl osed nethods. It is also understood that the disclosed conpounds can

i AR T S S R AT
I N Y
o) ol SRR PEBELF. EERRG b FERRFRGI A B ol EREAE  Fom 0

or NHsﬂﬂ,$Mb(ADLSrSﬂﬂﬁQ&RdXﬁEth@BrC12 cycl oal kyl or C3-Cl2 cycl oal kenyl or
aryl or heteroaryl or C3-Cl2 heterocycloal kyl or C3-Cl2 heterocycl oal kenyl

or 3- §osgrber ed Thlem&npqg%aw 45 us@d h&eindl d/meh-aPbmdRici riBlRssEgnd r om
hydr ogen, hal ogen, C1-10 al kyl, C3-10 cycl oal kyl, 0C1 10 al kyl (which would

cont aicnmpogd o ahteatieeend qaitog atons mdmomgm@ng ot le®t one Mrb@pt:arb@mtrime bound.
subst Iéx‘é{}n%fies VoVIf tc3rr1clooankey gr%]gsemc u?ié bu arle?%ot limite t|§4éyc ohe?atyn%l Cyc ooct CNl or CF3;
cyclononynyl, and the like. The term “heterocycloalkynyl” is a type of cycloalkenyl group as
defined above, and is included within the meaning of the term “cycloalkynyl,” where at least one
of the carbon atoms of the ring is replaced with a heteroatom such as, but not limited to, nitrogen,
oxygen, sulfur, or phosphorus. The cycloalkynyl group and heterocycloalkynyl group can be
substituted or unsubstituted. The cycloalkynyl group and heterocycloalkynyl group can be
substituted with one or more groups including, but not limited to, optionally substituted alkyl,
cycloalkyl, alkoxy, alkenyl, cycloalkenyl, alkynyl, cycloalkynyl, aryl, heteroaryl, aldehyde, amino,
carboxylic acid, ester, ether, halide, hydroxy, ketone, azide, nitro, silyl, sulfo-oxo, or thiol as

described herein.

[0062] 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.
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R is independently selected from hydrogen, halogen, Cl1_10 al kyl, C3_10
cycl oal kyl, 0Cl1-10 al kyl (which would contain a C3_8 nenbered ring

cont ai ni YoOCP11PLood&40r N, optionally substituted wi th oneCoruShuin®2484] ,
NR3R4, COR3R4, CR3R4, CONR3R4, S(0)0_2NR3R4, CN, CF3, or S(0)0_2Cl_io
al kyl (which may contain a C3_8 nenbered ring containing C, 0, S or N,

op]ti onal | %/ subﬁti tuted with one or nor e Ff(l)l R2 i Is i ndependent |y
10 C3
kol 19 Lﬁ”‘mﬁ%gﬁ?ﬂﬁﬁ.ﬁeﬁy&%’e“ Fad b ARG GOV o7 N,
i CONR3R4,
g%l) 8%3? '! %fﬁ h%ﬁ%?% (@}g gghdwmébglfgﬁﬁ%fygg E%%Uffi 022@29 201 10

al kyl ich ma ntai.n a C3 8 nenbere cont ai ni.n

opt ] oN  ouperHERER A gheBre oy b &8 R hidR aSiu Suh 00 Nonal 1y
cycli 2eA'taB AP QIRBra A | A¥J ak@ AP EdrShd) &'hc@ﬁen%gtlﬁ mghl@g&kaﬂ op@fonQ%r Subgritededlafad kenyl
or aryl or heteroaryl or C3-Cl2 heterocycloal kyl or 3-8 renbered ring

conpr icg¢logkyd, albeny§, cyaledikomylNlkyopt, icpeladlkynys gt o1t hetasohryl grburparsdeseribedr e R4,
R3 is . selected from hydrogen, Cl_6 al kyl, C3_10 cycloal kyl, aryl, benzyl,
heter 85, hal ogen, CN, CF3, COR3R4, CR3R4, CONR3R4, S(0)0_2NR3R4:

R4 is selected fromhydrogen, Cl 6 alkyl, C3_10 cycl oaI kyl, aryl, benzyl,
het er 389681 hal ddercrmtigartorglic amRaRasedmaen IS TCoREReH b S PR ) OH.
R3 and R4 can optionally cyclize to forma ring conprising C3-Cl2

cycl 040066] or C@h@];a’ncwwoadtmwhemm isrgpresontetby erfoarud —adCECHACH? —

het er g al nenbere rin risi d

opt i oré(hgbxs RUATRARSA g1 AL fh %@Wl Cyglgaﬂgﬂsalkgny;éwgle Bt om
hydr o pgay] J8y )
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CF3; dierein 1|9hqyremnedﬂoye&bﬁyulaee@dt)tﬁ@b(é—ﬁéeﬂl(&))ome#mf—@x oaopmaerzrme@)t);real |y

acceptabl e derjvative the
where A" and A can be, 1ndependently, an optionally substituted alkyl, cycloalkyl, alkenyl,

cycloalkenyl, alkynyl, cycloalkynyl, aryl, or heteroaryl group described herein and “a” is an integer
from 1 to 500. “Polyester” is as the term used to describe a group that is produced by the
reaction between a compound having at least two carboxylic acid groups with a compound having

at least two hydroxyl groups.

[0067] The term “cther” as used herein is represented by a formula A'OA?, where A' and
A’ can be, independently, an optionally substituted alkyl, cycloalkyl, alkenyl, cycloalkenyl,
alkynyl, cycloalkynyl, aryl, or heteroaryl group described herein. The term “polyether” as used
herein is represented by a formula —(A'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.

[0068] The term “halide” as used herein refers to the halogens fluorine, chlorine, bromine,
and iodine.
[0069] 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,
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[ 0094] Al so di scl osed are conpounds of the followi ng fornula: [0095]Al so

di scl osed are conpounds wherein one Xis CR5 with R5 being H, and the ot her
X is N [W026j1Mos@4di scl osed are conpounds wherein Y isPOTASA1Z/0e2N. WO
2011/ 100614PCT/ US2011/ 024627 [ 0097] Al so di scl osed are conpounds wherein R5
I's O-al kyl. [0098] Al so disclosed are conpounds wherein Wis NH [0099] Al so
di scl osed are corrpounds wherein Ris hydrogen or hal ogen [ 0100] Al so

i sl Guaolr GBI OHAE: UHBFEIh ool heRsng: 2 hResBHasn £y PEEPEged, o-
1,3,4-oxadiazole,thiadiazole, including, 1,2,3-th1ad1azole, 1,2,5-thiadiazole, and 1,3,4-th1ad1azole,
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.
[0070] The term “hydroxyl” as used herein is represented by a formula —OH.

[0071] The term “ketone” as used herein is represented by a formula A'C(O)A’, where A'
and A’ can be, independently, an optionally substituted alkyl, cycloalkyl, alkenyl, cycloalkenyl,
alkynyl, cycloalkynyl, aryl, or heteroaryl group as described herein.

[0072] The term “azide™ as used herein is represented by a formula —Ns.

[0073] The term “nitro” as used herein is represented by a formula —NO,.

[0074] The term “nitrile” as used herein is represented by a formula —CN.

[0075] 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.

[0076] The term “sulfo-oxo” as used herein is represented by a formulas —S(O)A', —
S(0),A!, —OS(0),A", or —OS(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
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al kyl, CF3, OCF3, OCF2, OCF2CF3, CN, G _loal kyl; COC _ioal kyl; OC _| oal kyl;
or S(0)0_2C1 10 al kyl (which may contain a C3_8 nenbered ring containing C,
0, S or Nyvooptioomahly substituted with one or nore R4). PLOAB2)1AI024527

di scl osed are conpounds wherein Ais pyrrole and Rl is [0103]Al so

di scl osed are conpounds wherein A is phenyl and together with R and R2
form [0104] Al so disclosed are conpounds wherein Rl is halogen and R2 is
hal oge

D Dohbs e Bk S o o Almnt A QoR BB aNAES Rloet B BichI 5 PRGToad efoup

as described herein.
[0077] The term “thiol” as used herein is represented by a formula —SH.

[0078] 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
alkyl or substituted alkyls, alkoxy or substituted alkoxy, mono or di-substituted amino, amide
groups, etc. Organic residues can preferably comprise 1 to 18 carbon atoms, 1 to 15, carbon
atoms, 1 to 12 carbon atoms, 1 to 8 carbon atoms, 1 to 6 carbon atoms, or 1 to 4 carbon atoms.
In a further aspect, an organic residue can comprise 2 to 18 carbon atoms, 2 to 15, carbon atoms,

2 to 12 carbon atoms, 2 to 8 carbon atoms, 2 to 4 carbon atoms, or 2 to 4 carbon atoms

[0079] 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.

[0080] “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-
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[0106] The conpound of claim 26, of the follow ng fornula: [0107] The
conpounds di scl osed herein can include all salt forns, for exanple, salts
of both baei2e1gwoeups, inter alia, am nes, as well as salPC3/usbolaor4rT
groups, inter alia, carboxylic acids. The following are non-limting
exanpl es of anions that can formsalts with protonated basic groups:

chl oride, brom de, iodide, sulfate, bisulfate, carbonate, bicarbonate,

phosphate, formate, acetate, propionate, butyrate, ruvate, | actate,

oxal at’eATiaR) &eyay-¢ 0 F@fﬁ%ﬁf@@ssfgrc_%w (FAE0RN BfOgRY 1 gél}lcF%fﬁél%? it PRGBS ¢ he
i ke. bEPEd {09%}!1&"% QhAEEhO Lo Mbhls %93@%3?&%]%@&(1&51. R %ﬁlgﬁé?%}” af iai@r M
salts of acidic groups: ammoni um sodiu | thium potassium calcium
magnesadicoal tiit somphses ng Shorganiaadnishea bj & &, 8-t L2 -hOpIGAV PLAI¢dUSROSIMD 24627

[0108] The anal ogs (conpounds). of the present disc|losure are arranged into
sever &PPEk: ayoierais ridical sa eantdip d- Kgpasgeaic Seteropteipnbeundghercioqrithsueain,

synt het i c.- ; ' I whi ressly
exanpi i dife hAOER GOl A0l ERBLA, pRB b R AR L B e et
or decgidtasemhckilif bewray ndtdimidsiyto ah alkye scvipasd dlkginsycddaliait substitates cydlduiel |,

herein. C. PHARMACEUTI CAL COMPCSI TI ONS [ 0109] I n one aspect, the invention
r el at @RONOSUBHERIE @BV, dapubsBidRIsiNING sy OB YRR, Satbore caibselkexvd conpounds.

That i h (@ .cal, 0 Siti rovi ded ising a
{hor agBiri ABRATRE FkaRY SRTRR R, SRR RF B M ISR compound or a
| east daumeyl@isskusideoilkAs@iongl, akeWulmayihach A0 thioRMBAIRAC SUbLE sllsyinastept abl e

carrier. [0110]In certain aspects, the disclosed pharnaceutica
conpogikoxpil rhadaalkop, aryl, substituted aryl, heteroaryl, heterocyclic, or substituted

heterocyclic radicals, wherein the terms are defined elsewhere herein. A few non-limiting
examples of organic radicals that include heteroatoms include alkoxy radicals, trifluoromethoxy

radicals, acetoxy radicals, dimethylamino radicals and the like.

[0081] “Inorganic radicals,” as the term is defined and used herein, contain no carbon
atoms and therefore comprise only atoms other than carbon. Inorganic radicals comprise bonded
combinations of atoms selected from hydrogen, nitrogen, oxygen, silicon, phosphorus, sulfur,
selenium, and halogens such as fluorine, chlorine, bromine, and iodine, which can be present
individually or bonded together in their chemically stable combinations. Inorganic radicals have
10 or fewer, or preferably one to six or one to four inorganic atoms as listed above bonded
together. Examples of inorganic radicals include, but not limited to, amino, hydroxy, halogens,
nitro, thiol, sulfate, phosphate, and like commonly known inorganic radicals. The inorganic
radicals do not have bonded therein the metallic elements of the periodic table (such as the alkali
metals, alkaline earth metals, transition metals, lanthanide metals, or actinide metals), although
such metal ions can sometimes serve as a pharmaceutically acceptable cation for anionic inorganic
radicals such as a sulfate, phosphate, or like anionic inorganic radical. Typically, inorganic
radicals do not comprise metalloids elements such as boron, aluminum, gallium, germanium,
arsenic, tin, lead, or tellurium, or the noble gas elements, unless otherwise specifically indicated

elsewhere herein.
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di scl osed conpounds (including pharnmaceutically acceptable salt(s) thereof)
as an active ingredient, a pharmaceutically acceptable carrier, and,

opt i onal IwQ 20tihoe1tther apeuti ¢ i ngredi ents or adj uvants. PCHAIS2oIg024%27
conpositions include those suitable foral, rectal, topical, and parenteral
(i ncl udi ng subcut aneous, intranuscular, and intravenous) adm nistration,

al t hough the nost suitable route in any given case wll depend on the

particular host, and nature and severity Qf the conditionps .for which the
act i vé{"‘}'@ér edi erieEmy GhAEIasaRiATE FeeBlDIoT Hescphes el B e@%@gglﬁl ns

The mot RARE R e SR i utily b RGN O S R RS e ™ e

t er m "effbes oRedradtinglih ¥ daleceiptiaibencsal t s" refers to salts prepared from
pharmaceutically acceptabl e non-toxi c bases or acids. Wen the conpound of
the prn t i nveiseM hbRindfHedbien “dcdivaeRITERRAD I Behpdahd hAddy PerkaRveni ently
prepared from pharmaceutically acceptabl e non-toxi c bases, 1ncluding

i nor galkiiecdoismshastdicorgahi patbais@snpogad (sg.decompelinds disclosshherginy gunviwsbases

i nclude al umi num. a ni.um calciu opper (-ic and -ous), ferric,

For r oGEuCHTE TR ARG b dik mesERRER and hisS 308 IH3E St oS d: um
zi nc aRbeddytry deqkaRl iS the BTt eCMbR i YsaRE & SintiBH a@VEidsRRd ANHRRI MR cal ci um
magnesi um potassi um and sodium salts. Salts derived from pharmaceutically
acceptcidiined oorgpminds,moite indxie abapesuisoc thedemsak ssnibf agniitiarand usBtonddhy, and
tertiaiy am nes, as wel | as CéC|iC ani nes and substitut?d m nes such as
nat ur AAPCHEUBPIRY EHARIGNAHEIDEY SIS SplfSu PUES R ifess Salierof gyters or amides,
phar @ﬁ&ﬁ-hﬁﬁéé&a%@&ﬂ%&% S0 2011/ 100614PCT/ US2011/ 024627 or gani c

non-t oxi ¢ bases fromwhich salts can be formed include ion exchange resins
such for ex lLe, arqginine, betai,ne, caffei.n hol.i n

N - APBM2y 1 o AV A BT HaRs T reU Rt ST YA sErnsagRble of

2- di neihByrbeirh RQdRLRANOL ., usddhdRGE 8Midide cOidMdB NN T hyikoBfsBk MRRRS! | ne,
N- et hyl pi peridine,” gl uéanm ne, glucosanine, histidine, hydrabani ne,

i sopr opsrhderivitbout] lipgiatien, medisslofkeid Ardides or petrphed| darbexylpd gedsardsidass of

i peridine,. | yam ne resi.ng, , procai ne,. purines, theobrom ne,
r 1 et FUAIRRIRE Db gt agdges e e el D icend Y aiqus AR BT G AP Phe 1 i ke,
[ 0112} AswHSetheher &&d) forte_QQm{a%[ ﬂPr"of%B@'&err@Eo%lBE i&@{gaﬂicasé&ﬁ{%kié,b@ WGk R IpC
aci ds" includes inorganic acids, organic acids, and salts prepared

t her efG.dvhh Wuey, Walearipieescicacetli9g9). benzenesul f oni ¢, benzoi ¢, canphorsul f onic,
citric, ethanesulfonic, fumaric, gluconic, glutamc, hydrobromc,
hydrogbégs|i c, i smichirntiCavid@Gbi; refat & &h atbil (bfa gfoup@Elaicins) Methhagast! f oni c,
mucic, nitric, panoic, pantothenic, phosphoric, succinic, sulfuric,

t ar t anyithdrgwing Rbilivetbetl e e disateced aprristalie spacics. talpne pethribidic hpediag elefteons.
hydr ohr om ¢, d loric, mal.eic sphoric,.sulfurjc, d.tartard

oot s Dbl T A BRI AL welR B HIRIRSRUERu Bkt b poffitutd o Bt

phar magRiihicS sy MtcaboeRh@bAR 1hfilsss thereof, of this invention can be
conbined as the active ingredient in intinmate adm xture with a

phar mgeu | oal RAbldhaASESRLI. R AOER bAN! BRALIBRhiCAla GRUPOUNd ng

techni'ques. The carrier can take a wde variety of forns depending on the
f or m gbteprisipagiat Hentodesirar8 AEIA) lisoathis, Ak sictlat bty cenf@grmationallisomierpatslier al
(i ncluding intravenous). Thus, the pharmaceutical conpositions of the

pr esertatedipdhe PaHraEnthhaveivadptledes a suchspasable isprmars ag gict ap maxtpgss of such
adm ni;sf ration such as capsules, cachets or tablets each containing a
predetermried anmount of the active ingredient. Further, the conpositions

can b sent e s a powder, as granules, a solytion, as a.sus si on
i an 87 ous | itGUe Steded g tfawnar&_ ea[f%mr%mt_ﬁ chemicalpogfly shopmpa{sess Bl si on
or as |V £iot 'agwgﬂéeslolr Asdndd cg)h%fpleitﬁ% &gg@&s?d% [s8mbh €. £ WP AasAge
forms set out above; the conmpounds of the i1nvention, and/or

phar maeé diasteadomer,and aphiabireoSiadbmhérs) suches & ofcemicaor sahlsmidoaixado Qostpenetd by

controll ed rel ease neans and/ or delivery devices. The conpositions can be
pr epardé%Pr%?d By INGTRN CABLAMEANS O £105¢ A3YRHPSHHE gentet apd ﬁ@ﬁaptyte@@ilm ZE RS dQ

i ncl .UQf?asf’e Srls Ad BRIl NTUAIARS SQRUAS 'tl%rbohﬂgrlyaﬁlte' Y&eﬁtQ%e%ﬂbﬁ Mcrtfed 0 the
carrier that constitutes one or nore necessary hgréhlents. n general, the
conpositions are prepared by uniformly and intinmately adm xing the active
ingredient with liquid carriers or finely divided solid carriers or both.
The product can then be conveniently-shaped into the desired presentation.
WD 2011/ 100614PCT/ US2011/ 024627



[0114] Thus, the pharnaceutical conpositions of this invention can include a
phar maceutically acceptable carrier and a conpound or a pharmaceutically
accept ablwozalt10od14t he conpounds of the invention. The eocmasand®24L7t he

i nvention, or pharnaceutically acceptable salts thereof, can al so be

i ncluded in pharmaceutical conpositions in conbination with one or nore

ot her therapeutically active conpounds. The pharmaceutical carrier enployed

can be, far ex .e, asolid, liquid, or gas. Exapples of .solid carriers

i ncl udd SP%P%@EDC{I%Y%O%?%&% welhat By g raeyigs vg%qeattF‘ﬁf S@_@f&?&lﬁbfe}m fsolidici a,
magne r : [ are sugar
oyt up MRS B Pl e ThARE 1Emaf, ha pRERTRERLAL S AELE SRLHRT, 2

i ncl uddixaacdafistateaxomias,an dvalli dsriwdead sfcbitit Sick¢vipnepa arawdsd ineludairddsityg ons
foral dosage form any conveni ent pharmaceutical nmedia can be enpl oyed. For
exanpltee capgteeant theys ig prosedures wicd do preparcrsughy sRMpRYNEY O B Usipg Bsenization es,
col ori | I i - t r i gui tions
such 55 g fRERk e loddifts ko8 aRE SRR R it ot BicBlct oA RR AR

st ar ckes be s uwgafugs offtgesisonyagt.al | i ne cel | ul ose, diluents, granul ating agents,
| ubricants, binders, disintegrating agents, and the |like can be used to

form qpggg|sol i d IRKGRAEGLRNSsHKAR: BBa BONHRIR. caf BRI &3nRABy iaBHSlIS. Because
of their ease of admnistration, tablets and capsules are ?he preferred

oral dosage units whereby solid phasnaceutical carriers are enpl oyed.
Optionally, tablets can be coated g|§§EQdard aqueous or nonaqueous

techni ques [0116] A tablet containin conposition of this invention can
be prepared by conpression or nolding, optionally with one or nore

accessqr.y ingredients or adjuvants. npressed tablets can be prepared by
conpréggéhﬁflpﬂ3t0251?%ﬁﬂ%y¢@%ﬁ?%§¥mw e active ingredient in a free-flow ng
form such as powder or granul es, optioqally m xed with a binder, |ubricant,
inert diluent, surface active or disp’?@%gg agent. Mol ded tablets can be
made by nolding in a suitable nmachiqe Xture of the powdered compound
noi stened with an inert liquid dilu [0117] The pharmaceuti cal
conpositions of the present invepi0 RreONpri se a conpound of the
invention (or pharnaceutically acceptghle salts thereof) as an active

i ngredi ent, a pharmaceutically acceptable carrier, and optionally one or

nmore addi t.ional therapeutic ents,.or adjuvants. The.instant conmpositions
[ nol uderdh R plea e s MRS, 1S updiadlo et Ve mseRER or al

(i ncl udbdBuchHb RUP aréays R0 RIFUSEY Fallepcalicht sMsHANEROUS K @R MhSdacRR ON,

al though the WO 2011/ 100614PCT/ US2011/ 024627 npst suitable route in any
gi ven sobssiient ¢an tba pdapdndsmily definpdr toc exaanpltiain, onarstanae Bf @ishatbgsewtber ty of
the copgj.tions for. which the active ipgredient is being adm ni stered. The
phar et PEAreESHHY SHEPSHS el e b BeRent IS HEESEA B AT Trdosage
form apgRieRARES ubYer@b¥d gne{af&@eﬂ?%lﬂqg&p%eht KRURchE, RDR® gLt aRf RPhar macy.

[ 0118] Phar maceuti cal conpositions of the present invention suitable for
par entléress indicated to the contrary, the substituents are not limited to any particular order or

arrangement.

[0089] The following abbreviations are used herein. DMF: dimethyl formamide. EtOAc:
cthyl acetate. THF: tetrahydrofuran. DIPEA or DIEA: diisopropylethylamine. HOBL: 1-
hydroxybenzotriazole. EDC: 1-ethyl-3-[3-dimethylaminopropyl]carbodiimide hydrochloride.
DMSO: dimethylsulfoxide. DMAP: 4-Dimethylaminopyridine. RT: Room temperature. h:
Hours. Min: Minutes. DCM: Dichloromethane. MeCN: Acetonitrile. MeOH: methanol.
iPrOH: 2-Propanol. n-BuOH: 1-Butanol.
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adm ni stration can be prepared as solutions or suspensions of the active
conpounds in water. A suitable surfactant can be included such as, for
exanpl e, Woanoxypsiepyl cel | ul ose. Di spersions can al so beCprspanaeioern

gl ycerol, liquid polyethylene glycols, and m xtures thereof in oils.
Further, a preservative can be included to prevent the detrinental growth
of m croorganisns. [0119] Phar maceutical conpositions of the present

i nvent é‘i(') suitable for i ng' ectabl e use i ncI&Jde steril e aqgueogus sotLuti ons or

di sper$9Ms.  Fultipdesveres the remesRpabseticaned aerEe e RPOFgeDs Affthsteri |l e
powder; i i [l .

Cot ut 1/ ysaion K, BPERRARTANE, RRRREE Qe WP RINE ALPSRRE, be
st er i Ihesnschdratisdr nixgeredl &¢ tdisellsyd Rdreindarddat isemadyrsopd ithag albich toyibindiins,
pharmaceuti cal conpositions nust be stable under the conditions of

rmanuf ABPSGHe INGHACIONY S ¢ippd those radsria ajc dielased e vdrlsswry e redgfanesse! t he
cont ard, Gl J-{dds ki 18&% SBlfeEtg\%rc%%{HiEa!ﬁ%n%? e%%u&ﬁ§ﬁ Sffh@se%?né;oﬂﬁcgs' can hBE
carrier can be a solvent or dispersion nedium contal ning, rexanpl e,
wat er beekplasitd)} disddsdedl Odacl) & Pecifigilly eehntemplapdamyldeneibgd eoin. dod ckdnoplé,df a

pol yet hyl ene glycol), vegetable oils, and suitable m xtures thereof

[ 0120]PPHkleacenpoundlis dvelpersiand dissussed enrba pyrakes of modifationsriheigan bemadea f or m

suitable for tapical ;use such.,as, for examl e n_aerosel re ol nt nent ,
ot of? - QUIPFRY BAveily el ditondn G aRgadioha PRI R RPERG | Che

conpoghél HiseveAcoddindtion ah@ peinfiltiticalifehd @mpbead bid theansdifstBhs thevirges.
These fornmul ations can be prepared, utilizing a conpound of the invention,

or phacseldeunlcssaipksifigdlyapdisgb@tosthe centraner Blofs, ifvickass ohwelerilonal Bpascessi ng

nmet hods. ; As, an ampl.e crea in nt is prepared by. m xin

v ophielhed ay &) Rl e ra ST B Qe Lol o SxBRTE S feiodiosBecntts weos
of th%-@i‘@ﬁ%@l@ﬁ’ed tn Ié(zéiﬁi‘ﬂ@é‘chqs ab6t9 ANV RLalB) r@&if&rbtaclh@Wﬁdl%dﬁal@%'dfc%ﬂectively )
consi stency. [0121] Phar maceuti cal conpositions of this invention can be in

a f or mrosigMphitdden g @oitanatiadsyiArEs Ar3tB-0h BAReBdi, €-Phe-lcandi(eF ais a sol i d.
It is preferable that .the m xture forns uni.t dose suppositorie Sui t abl e
car 11 PEIHHTRT o Bt B St RETbHALL PAPS<CoRTO A Obay Phe. WO
2011/ %Q%ﬁl%?@éﬁﬁ%%ﬂo@%ﬁZﬁ-fé}raﬁd CTﬁ'%zo%ﬁp&p&inrsﬁéﬂeg%is%ﬁ)@e(peﬂﬁQ@&ﬁ@#tent Iy
formed by first adm xi ng the conposition wth the softened or nelted

carri epplsds t6 oll lagpeed ol yhicipplicatimg iaclddispdpit ngt limitedotol seps ih @kRRIds of adllingi on t o
t he af orementioned carrier ingredients, the pharnmaceutical..fornul ati ons
descr i2B@HSAB B OBRRSTIAR Qﬁié@, IYENtOR ridWPi lé{r@?e BHa VarehHnof égAdH%ﬁ‘atl SeRathatarri er

i ngredi £t ?eﬁ&ﬁ{%d%s %Miéfﬁ[ﬂ&ﬁtha%‘&kh%?ﬁgsé L&H@&ﬂapgeﬁsgc%ﬂtb%’ _eﬁiomr@i’ttf any
surface-active agents, thickeners, lubricants, preservatpl ves (1 nc udi ng
ant i - eptadffcdspgctandoinbdatid kel aspeutd ditheateehodobhthie imdptiviant s can be i ncl uded

to render the fornulation isotonic with the blood of the intended
reci pijggg1] Conpasistun@QStoe@ MaAKKYH dEnRsEBRPHLNEscA hetdtehdv\e8Rih Pihctighd/ or
pharmaceutically acceptable salts thereof, can also be prepared in powder
or | i dubdoscdheent aracertfipsimctural requirements for performing the disclosed functions, and it

is understood that there are a variety of structures that can perform the same function that are

related to the disclosed structures, and that these structures will typically achieve the same result.
COMPOUNDS

[0092] In one aspect, the invention relates to compounds, or pharmaceutically acceptable
derivatives thereof, useful as potentiators of mGluR4 activity. In general, it is contemplated that
cach disclosed derivative can be optionally further substituted. It is also contemplated that any

one or more derivative can be optionally omitted from the invention. It is understood that a



[0123] A potentiated anount of an nd uR agonist to be adm nistered in
conbination with an effective anount of a disclosed conpound is expected to
vary fromvekour100612 m || igram per kil ogram of body wei giRCTSR01dAY4627

(mg/ kg/ day) to about 100 ng/ kg/day and is expected to be | ess than the
anount that is required to provide the sane effect when adm ni stered

w t hout an effective anmount of a disclosed conpound. Preferred anmounts of a

co-adm.njstered nd uR agoni s re able to be determ ned by one skilled in

t he a@ﬂS.cqu%fmwnéﬁén i B’E?tvff{?ﬂt Y&%g@flwﬁﬂgﬂ%@ hﬁﬁ%%}ﬁw FERUNDREDF o of

net abogt I . PV ri:at e dosage | evel wl
QiHcRy@ &c&ﬁﬁ&ﬂ&%&agllﬁe%ﬁag%ﬁ i afe! dféc&&’se@ﬁleﬁﬁﬂﬁ Sﬁ%éé@. g9 vel W

general 'y be about 0. to ng per kg patient wei ght per day and

can b inistered in singl.e or. mul.tip]e doses, ,Preferabl t he dosage
avel T Do aibine bbete B iRudioR iyt ainds e Msch st PEsr9R875 o
100 nuykern@s (1gtay. A suitabl e dosage |evel can be about 0.01 to 250 ng/kg
per day, about 0.05 to 100 ng/ kg per day, or about 0.1 to 50 ny/kg per day.
Wthin this range the dosage can be 0.05 to 0.5,,0.5to 5.0 or 5.0 to 50
ng/ kg per day. Foral admnistration, the conposi%(m%s are preferably
provided in the fromof tablets antaining ~6~0 1000 mligranms of the
active ingredient, particularly 2. 0~p. 5\ 20, 25, 50, 75, 100, 150,
200, 250, 300, 400, 500,
active ingredient for thzgs

of the dosage of the

patient to be treated. T tered on a reginen of 1

to 4 times per day, pref per dqﬁ. Thi s dosi ng regi nen
can be adjusted to prqgwdé opti mal therapeutic eéponse. [0125] 1t is
under st ood, however, that the specific dose |evel for any particul ar
patient .wW.l|l depend upon a variety of factors. Such factors include the
age, 6‘60&‘@1%@?{%“- general health, sex, WD 2011/ 100614PCT/ US2011/ 024627 and

diet of the pati.ent. Qher factors include the tinme and route of

adni ni st r at®f ,1§gp@xﬁﬂ@EQE?g?Wg@Pnheggokﬁhbination, and the type and
severity of the particul ar di sease undergoing therapy. [0126] The di scl osed
phar maceut icilsclseiepdoint Ooxis..can further conprise other therapeutically
active compounds, which are usually applied in the treatnent of the above
ment i oned [aishokaegd fam GRNaiNj ons. [0127]1t is understood that the

di scl osed conpositions can be prepared fromthe disclosed conpounds. It is

al so under syeogtidchdtfrdrh© 6ligal osed conpositions can be enployed in the
di scl osed net hods of using.

A s selected from C;-Cy; cycloalkyl or Cs-Cy, cycloalkenyl or aryl or heteroaryl or Cs-Cy,
heterocycloalkyl or C;-C,; heterocycloalkenyl or 3-8 membered ring comprising C, O, S, and/or
N; R is selected from hydrogen, halogen, C,_jo alkyl, Cs.1o cycloalkyl, OC,_, alkyl (which would
contain a Csg membered ring containing C, O, S or N, optionally substituted with one or more

RY), NR'R*, CONR’R", S(0);,NR'R*, CN or CF;;

R' is independently selected from hydrogen, halogen, C1.1o alkyl, Cs.10 cycloalkyl, OC\.1o
alkyl (which would contain a C;s membered ring containing C, O, S or N, optionally substituted
with one or more R*), NR'R?, COR’R?, CR'R?, CONR’R?, S(0),,NR’R*, CN; CF3, or S(0)o,C..
10 alkyl (which may contain a C;.3 membered ring containing C, O, S or N, optionally substituted

with one or more R,);

R’ is independently selected from hydrogen, halogen, C1.1o alkyl, Cs.10 cycloalkyl, OC\.1o
alkyl (which may contain a Cs;.¢ membered ring containing C, O, S or N, optionally substituted
with one or more R,), NR;R,4, COR’R?, CR’R?, CONR’R?, S(0),,NR’R*, CN or CF;, or S(O)o.



[ 0128] Furt her disclosed herein are pharmaceutical conpositions conprising
one or nore of the disclosed nd uR4 potentiators and a pharnaceutically
accept ablwocarwioasi4 [ 0129] Accordi ngly, the pharnaceuti caCTasaposetedns of

t he present invention include those that contain one or nore other active
ingredients, in addition to a conpound of the present invention. [0130] The
above conbi nations include conbinations of a disclosed conpound not only

with one oth acti ve conpound, byt also witht r nore other, active
conpod d§?‘h<ﬁf{¥€% ?yeﬁrg%?aig@n@g}% GPRIAITHRS s@dSPﬁ SREIREY i on with
ot her (G 4954 Rath oAE ©r HRRIRHD the prevention, treatnent, control
anelioration, or reduction of risk of the diseases or conditions for which

di scl osed nds_are useful. Such other drugs y~be adm ni stered, by a
Foute and 1 B Csan R biize (@i drRerBi 9 T e dilhlsr b o
sequenrttiaalkdhyhbt d-yPordRROMHTLrAE-E N dcRi&SeBhIklINENg hféﬁlbei%&ﬁlgaeoﬁ@m% d of
the present invention is used contenporaneously with one or nore other

dr ugs 0,8, phdliordic eptidneHy st with ancommaierR#g such ot her drugs in addition
to the compound of the present invention is preferred. Accordingly, the
phar maceut iR d$ satanqioforh hgdiwgaf, G Qelkpl, €5 andyclonkentiyhrochnd) hatkodrilo adogdnat

al so contain one or nore other, active ingredients, in addition to a
corrpomﬁjﬁﬁ> Of:» LR Br’@eﬁt’ GONRAt b 5@)0{2]5?[*@1} The weight ratio of the conpound

of the present invention to the second active ingredient can be varied and
wi |1 dependR’upetcatdeiresh hgdiogen (deslylbf s eayblobitgk egil.ewenzyl Getasoayl, halogam,

ef fectiyve.do Qf . AW 4 . 5, for exanple, when a conpound of
the pr (Fﬁd3 ﬁﬁ?\ﬁeﬁrt’?@ﬁwgﬁﬁbﬁ13@@%&3%82011/ 024627 is combined with

anot her agent, the weight ratio of the conpound of the present invention to
the ot her &gent Rnicp oplimellarydfize tnigemrra capwiising §0d:11 cydradlpd at C1-Cro00,

prefer , Al ' 0 - he
br cserne P ot PR Gl R R R P FoeBibs SRS R
wi t hi 1, t)and@bpNebBtdnaly egbstiangewithbhe bmeral’; case, an effective dose of
each active ingredient should be used. [0132]In such conbinations the
conpound 0ﬁf§@§ﬂ&%&§@&hh&&%@&i%@Bg&ﬂ@ﬂﬂhpQ&Yﬁ@&ﬁ&ﬁnaﬂﬁﬂkﬁlQ@XsQﬁnmmfd ,
adm ni stered separately or I'n conjunction. 1n addition, the adm nistration
of oneinglcenteiming@nOb% opNj, optidne|ly samtitutedewith bog oomosRI3ECNe@F:;t 0 t he
adm ni stration of other agent(s).

or a pharmaceutically acceptable salt thereof or a pharmaceutically acceptable derivative

thereof.
[0094] Also disclosed are compounds of the following formula:
R!
0 /
A |
N )<
/ R2
N

[0095] Also disclosed are compounds wherein one X is CR” with R® being H, and the
other X is N.
[0096] Also disclosed are compounds wherein Y is O and Z is N.



[ 0133] Accordingly, the subject conpounds can be used alone or in

conbi nation with other agents which are known to be beneficial in the

subj ect iw0Oi20atiood1s or ot her drugs that affect receptor 2CoUSenapmsa7 t hat
either increase the efficacy, safety, convenience, or reduce unwanted side
effects or toxicity of the disclosed conmpounds. The subject conpound and
the ot her agent may be coadm nistered, either in concomtant therapy or in
a fixed conmbinatjon. [0134]In one aspect, the coppound can be enpl oyed in
conbi r{&!%n Wi t rﬁla%@lﬁ@losﬁfifﬁf‘e‘f%wugd%\jg?rﬁ@,R HeLx2l8¥cr et ase i nhi bi tors,
gamma- secretase inhibitors, HMG CoA reductase inhibitors, NSAIDS s

(non- 4048 dal a¥sa diselpsedrmmennouddugbireinnWligdithg i buprofen, vitanmin E, and
anti-anyloid antibodies. In a further aspect, the subject conpound nay be
enpl oy@@d9|n conmAlsmdisdoscdiardicagsbandyeheretnyip idiyidesyen @nkalogyr i Cs,

anti psychotics, antianxiety agents, cyclopyrrolones, imdazopyridines,
pyrazqbpgayri m diA1g@sdiséTbde@lard EKbnbd ®BESin AR fHeRYion paaeRI st s and

ant agoni sts, nel atonergi c agents, benzodi azepi nes, garblturates, 5HT- 2
ant agop{&hs, an Lka, “ﬁm . i | 2 i . imd,

al pr aggjfozlﬁn am gﬁ%%glfgbe&ﬁgﬁ ri poﬁlgfisl ﬁgéﬁgznlgbagl@ tﬁ‘ taal lg% &Q%&%@!yﬁseﬁé@gé nf}bd

ari pi piat,adrR, ORENIGZIRPANF,ORN L0 Camaligl; DO o ADT, Ralkyloei $I0), MUspikane,
but abarbital, butal bital, capuride, carbocloral, chloral betaine, chloral
hydr at(@hich ngyicoptsH he:-s BRuheee samcorpaHe €.ddneor N ertipalbasubstituted with one
chIoer%iggﬁffde, cl orethate, chlorpromazine, clozapine, cyprazepam

desi pram né, “dexcl anol , di azepam di chl or al phenazone, dival proex,

di phe ram ne,, doxepi n,, estazol a t hch| orvynol om date, fenobam
f1 uni mﬁa/&épam ﬁ%@ﬁ@?é@&@f@ ?qrmm@ﬁ%‘zﬁ?f&nM&R%&)iﬁ‘p%eﬁlflﬁuvoxam ne,

fl uoxetine, fosazepam glutethiq%de, hal azepam hal operi dol, hydroxyzi ne,
|

impramne, lithium | orazepam taz protiline, nmecloqual one,
mel at oni n, nephobarbital, 100614PCT/ US2011/ 024627
met haqual one, m dafl ur, nidazolﬂnl ni sobamate, nitrazepam
nortriptyline, olanzapi ne, oxazepam par yde, paroxetine,
pent obar bital, perlapine, perphenazine, phenel zine, phenobarbital,
pr azepg{y3) Pr Orfetph&;a@aoseera@faa‘nggqun@g Qh&kRtA oy AHE4 watet' ARigre,
recl azepam risperidone, rol etam de, secobar |ta¥, sertraline, suproclone,
t emazdpam thioridazine, thiothixene, tracazol ate, tranyl cypronmaine,
trazodone, triazolam trepipam tricetamde, triclofos, trifluoperazine,
trimetozine, trimpram ne, &l dazepam_ venl af axi ne, zal epl on, zi prasi done,
zol azepam Zol pidem and salts e , .czigzbinations t hereof, and the
th

| i ke, or the subject conpound may| be administ®red in conjunction with the
use of physical nethods such as w{h Ligh Lherapy or el ectrical
stinmulation. [0135]In a further aspéect, the conmpeund can be enpl oyed in
conbination with | evodopa (wth or without a selective extracerebral

decar jord ase | misdiisdosed uchcasponaddwtapm R'ris baloger adiRfe} halagdn; Bhdd Oner gi cs
such as biperjden (optionally as its,hydrochloride or |actate salt) and

tri hexkyhal Ryis helggers we Koy Ok aedhRopsiQélkyleomr i nhi bitors such as

ent acapone, MOA-B inhi bitors, antioxidants, A2a adenosi ne receptor

ant agd®dl®s, chatlimdisgpssdagpennpandhvbacmddephadkylant agoni sts, serotonin
receptor antagoni sts and dopam ne receptor agoni sts such as al entenol,
bronocri ptine, fenol dopam ri de, naxagolide, perggt=denand pram pexol e.
It wll be appnqungd t 1 ne agoni st_ may
phar maceutical I'y accéptabh\e sal ¥, for ’exarpleE, &lent
bronocri ptine nesylate, fegn pam nmesylgte, naxagol i rochl oride and
pergol i de mesyl ate. Lisuride and pramni pexol are commonly used in a non-salt

f 6 f t h an b I d
cori 401 THs s SE AR EF o bR BRI RIS e, R oxant hene.

het erocycl i ¢ di benzazepi ne, butyrophenone, diphenyl butyl pi peridi ne and

i ndol one cl asses of neurol eptic agent. Suitable exanples of phenothi azi nes
i nclude chl orpromazi ne, nesoridazi ne, thioridazine, acetophenazine,

fl uphenazi ne, perphenazine and trifluoperazine. Suitable exanples of

t hi oxant henes i ncl ude chl or prot hi xene and thi ot hi xene. An exanple of a

di benzazepi ne is cl ozapi ne. An exanple of a butyrophenone is hal operidol.
An exanpl e of a di phenyl butyl pi peridine is pinozide. An exanple of an

i ndol one is nolindol one. O her neurotéptic agents include | oxapine,
sulpiride and risperidone. It will be appreciated that the neuroleptic
agents when used in conbination with the subject conpound nay be in the
formof a pharmaceutically acceptable salt, for exanple, chlorpronazine
hydrochl ori de, WO 2011/ 100614PCT/ US2011/ 024627 nesori dazi ne besyl ate,
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[0137] I n one aspect, the conpound can be enployed in conbination with an
anti- depressant or anti-anxiety agent, including norepinephrine reuptake
i nhi bi t orwo@oniclonditng tertiary amne tricyclics and sec®QuArSgoiaN24eR7
tricyclics), selective serotonin reuptake inhibitors (SSRIs), nonoan ne
oxi dase inhibitors (MAOs), reversible inhibitors of nbnoam ne oxi dase
(RIMAs), serotonin and noradrenaline reuptake inhibitors (SNRIS),
corticotropin rel easing factor (CRF) antagonlsts a- adrenorecgptor

ant agoni st s, neOFnkl recepEbN ant. |st aty@+ma| epressants,
benzodlazepl | -n| -HT 1A
parti al agon/st d cort ro in eleasﬁhg Ea to ) ant%bonlsts
Speci fi c agen Nlnc ude: anlt yllne cl om pr am-ad, doxepln i;m pram ne
and trim pram ne; annxapln deS|pran1ne protiline, nortriptyline and

protriptyline; t$mpx Iuvoxamlne xetlne\ﬁnd raline;
i socar boxazi d, fhe eI tra and poct obem de:
venl af axi ne; [ful xe ﬁme |t t NcUorop@on |11 h| ef gzpdone,
trazodone an Mox |ne Nlanv chl ordi az |d cIonaze am

chl orazepate, diazepam halazepan1 | or azepam oxazepan1and prazepam
buspi rone, fl esinoxan, gepigone and i psap rdge and phar eutically

accept abl e sal t £ ther €6 trrent 0 ondlns whi ch
FapappT } Cllevel wi |

require poten %fM- i 'ﬁ e
general ly be 01 to O/dg perHkg patient! body wei ght per day which
can be admi nistéred in single;o | ti ple doses. Preferably, the dosage

| evel will be about 0.1 to about 250 ng/ kg per day; o or e ferably about

dosage | evel map-Re aﬁgia 0.01 0eN250 kg per ¢ 5 to 100
ng/ kg per day 0\ er gay. hi rHt hi s range the
dosage may b 05 5 Fobgzsﬁ)g%or 20 ngl'kgper day. Foral

adm nistratio /hthe conposi ti are prefeFablm;prodeed in the form of

tablets containing 1.0 to 1000 mlligranms of the active |ngred|ent
particularly 1.0, 5.0, 10, 15. 20, 25, 50, 75, 100, 150, 200, 250, 300,
400, 500, 600, 750, 800, 900, and 1000 mlligranms of the active ingredi ent

for th npt omat i ¢ } ment of the d to the patj oto be treated.
The co@;iﬁﬂds may be ad y |ste2£ff]#%: n of 1 to 4 4iges per day,
pref er abl yn e or twi'teyp hi s dosag gi men may b justed to
provi de theggg:Pnal therap i @ response. | be understo However,

t hat the spechfd ¢ dose | evel and frequency of dgsage for any paftlcular
patient may be varied and will depend upon a variety of factors including

the actjvity of the s ec5f|c conpound e \1qyed the metafolic stability and
Iength[%I%pctlon of tﬁéﬁ%&onpound t he %Eg;gbodg wei ght| general health,
sex, diet } npde and time,of~adm nistration,,ratesof-excretion, drug

@-,, severity rhe particul ar ceadigti , and "t ost

conbi nat i O¥
under goi ng th~rapy [0139] | n.pne aspect, the inventioh relates to

phar maceut i cal conpositions” Eonprising a compound having a structure

represented by a fornul a (I) i ncl udi ng wherein each X |s i ndependent |y

sel ectgdrfrom CR or [ Ws selected f 170 ﬁuor S, ; 58l ect rom CR
or N, selected f or » Ais fron1C3 e | kyl or
C3-C12 cyd|ﬁ§§kenyl or aﬁy geteroaryl dW 42 heterocy o%lkyL or

C3-C12 hetero_xgloalkenyl o] - 8. menbered ringConprising C 0, S, and/or
N, Ris selected ,from hydrogen, halogen, G _io alkyl, C3_10 cycl oal kyl,
0C110 aIkyI (mhlch woul d contain a C3_8 nenbered ring containing C, 0, S or
N, opt y sHbstlt . Wi th one or ®R4), NR3R4, R4,

S(O)O / i s independ " sel ected f ydr ,
hal ogen, yI C3- 16'¢ oaIkyI Cm() = Smhlch moqu gg%téin a
C3 8 nenbere ng contalnl g C, 0, S or N, o onal ly substitfited wth one

nmore R4), NR3R4, COR3R4, GR3R4 CONR3R4, S(0%6_.2NR3R4, CN; CF3, or
S(0)0_2C1_10 WO 2011/ 100614PCT/ US2011/ 024627 al kyl (which may contain a
C3_8 nenbered ring containing C, 0, Sor N, optionally substituted with one
or nore R4); R2 is independently selected from hydrogen, halogen, Cl 10
al kyl, C3-10 cycloal kyl, Crn() alkyl (which may contain a C3_8 nenbered ring
containing C, 0, Sor N, optionally substituted with one or nore R4),
NR3R4, COR3 R4, CR3R4, CONR3R4, S(0Y932NR3R4, CN or CF3, or S(0)0_2Cl_10
al kyl (which may contain a C3_8 nenbered ring containing C, 0, S or N,
optionally substituted with one or nore R4); R and R2 can optionally
cyclize to forma ring conprising C3-Cl2 cycloal kyl or C3-Cl2 cycl oal kenyl
or aryI or heteroaryl or CB C12 heterocycloalkyl or 3-8 nenbered rlng
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D. METHODS COF USI NG THE COVPOUNDS AND COVPOSI TI ONS [ 0140] md uR4 bel ongs to
the group Il nd uR subfamly and is located in predom nantly in

pr esynaptwo 2buc¢@béiens in the central nervous system wheP€TiuS2013/0R462Tt i ons
as an auto- and heteroreceptor to regulate the rel ease of both GABA and
glutamate. In addition, md uR4 is al so expressed at a |low |l evel in sone
postsynaptic |locations. md uR4 is expressed in nost brain regions,

parti c%\JJE\agI y in neurons Kngwn to pl ay ke \rgl es in the fgQllow ng functions
of thel v a) learning dndvmenory; b) fegulation of vo tary nmovenent and
ot her nbt nctionstc t o)~ | ear ni ng "NWO\20 1006148 1/ 024627 d)
enotional r anses e) habi't mation, i nc'l'“iﬂ@ repetiti veks and
of,faction

per severati veo{ifought processey, Oreward systens g) vision and

F
O\
HN\Q HNQ HN\Q\ HNQ ,
F O
F. l cl

FF

F ) Cl R >
| X0 | x4
N N N
/ 4
e L3 ey O
HN =N HN CF3
O
O
Cl or Cl .

[0107] 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, acetate,
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.
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h) cerebellar functions; i) feeding and the regul ati on of hypothal am c

hor nones; and j) sl eep and wakeful ness. As such, nm3d uR4 plays a major role
i n the nowlol2atiiemsief CNS-rel at ed di seases, syndronmes an@Chnars2@nu8246et at ed

di seases or conditions the like, for exanple, a) Parkinson's disease,

par ki nsoni sm and ot her di sorders involving akinesia or bradykinesia b)
Dystonia c¢) Huntington's di seases and ot her disorders involving involuntary
nnvenegis and dyskinesias d) Tourette's syndrone and rel ated t{ckln

di sor d&18le) Teptnedogs egrermmptnql e I&FF%%‘F éllé? OHfe a’@talﬁrépg??eli‘l%oei%?ré fajiegorics

behavi ting
di sor dore BiIPraReg: RO X PUChRRVAFRE: ATl B8 il ARy &8
Post t rveltictadre @oséxpe@slyékaﬁpkéé therein. The arrangernent into categories does not imply

increased or decreased efficacy for any of the compositions of matter described herein.

C. PHARMACEUTICAL COMPOSITIONS

[0109] In one aspect, the invention relates to pharmaceutical 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.

[0110] 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 foral, 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.

[0111] 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
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1) Anxiety disorders; c) notor effects after al cohol consunption or other
drug-induced notor disorders; d) neurogenic fate comm tnent and neuronal
survi val ;wepoapioh@psy; Ocertain cancers, for exanple, meduiusewhasteona; WO
2011/ 100614PCT/ US2011/ 024627 g) type 2 diabetes, and/or other netabolic

di sorders; and h) taste enhancenent/bl ockade. [0141] The di scl osed conpounds
can act as potentiators of the nmetabotropic glutamate receptor activity

(md uR4) . . Therefore, pect, e di scl.osed conpounds. can_be used to
{F cat CEHBIGROMGE g Rt i@é@%&%%@at& SBPepey %’é?fl KLt TS QYDA i on i n
2()%?2%%@ ,0 qjxgl%l}qlgg eéglhg %la elne qu)eowsdl?)enzyf)eﬁly ene 1arn1nesé11gt%|y A Of Qt sorin

diethylaminoethanol, 2-dimethylaminoethanol, ethanolamine, ethylenediamine, N-ethylmorpholine,

N-ethylpiperidine, glucamine, glucosamine, histidine, hydrabamine, isopropylamine, lysine,
methylglucamine, morpholine, piperazine, piperidine, polyamine resins, procaine, purines,

theobromine, tricthylamine, trimethylamine, tripropylamine, tromethamine and the like.

[0112] As used herein, the term “pharmaceutically acceptable non-toxic acids” includes
inorganic acids, organic acids, and salts prepared therefrom, for example, acetic, benzenesulfonic,
benzoic, camphorsulfonic, citric, ethanesulfonic, fumaric, gluconic, glutamic, hydrobromic,
hydrochloric, isethionic, lactic, maleic, malic, mandelic, methanesulfonic, mucic, nitric, pamoic,
pantothenic, phosphoric, succinic, sulfuric, tartaric, p-toluenesulfonic acid and the like. Preferred

are citric, hydrobromic, hydrochloric, maleic, phosphoric, sulfuric, and tartaric acids.

[0113] In practice, the compounds of the invention, or pharmaceutically acceptable salts
thereof, of this invention can be combined as the active ingredient in intimate admixture with a
pharmaceutical carrier according to conventional pharmaceutical compounding techniques. The
carrier can take a wide variety of forms depending on the form of preparation desired for
administration, ¢.g., oral or parenteral (including intravenous). Thus, the pharmaceutical
compositions of the present invention can be presented as discrete units suitable foral
administration such as capsules, cachets or tablets each containing a predetermined amount of the
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.
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or nore other drugs in the treatnent, prevention, control, anelioration or
reduction of risk of the aforenentioned di seases, disorders and conditions
for whi chwoanpowmds of fornmula | or the other drugs havecutuskétip246ahere the
conbi nati on of drugs together are safer or nore effective than either drug
al one. The other drug(s) can be adm nistered by a route and in an anount
comonly used therefore, contenporaneously or sequentially with a discl osed
conpoga . \When a dIS | osed compound i s .used. cont enpor aneo y with one or

mor e dr ugs'hug (hBRFRREIICEA0MPEHIY Atith MVAnHAN @RAUSUEE f or m

cont il SHANFLUEFEBRTLARE ol 2 EbARRHATE ﬂ%ck&tlogflgfa@cregﬁgle Py, the
conbi nati on therapy can al'so be adm histered on overla pi ng sche

is aIsnn@nmusmﬁﬂ&dnt&mbnthhecmﬁﬁmnﬁmbﬁmemhwnnem@rphmhecaanMemmqgmadlents
and a dlsclosed compound wi || be nore efficacious than either as a single
agent Salfs thymepfapiENTO REMGded fronhesagsuticad cpBpeRiongiis QB ianey gl pnegre usef ul

for tr i sk of
o var 0y oger (BERERRGAD o ATHBLAN Mo RURMS il iaT el SBAUEIT P ol

gl ut aréaarﬁpldyéidnaghqlﬁa or PAYSEx4Milyd sfadlidl sardicryahdlodt @étotd, atal aligh, Qicrgyegvent i ng
a disorder in a subject conprising the step of adnlnlsterlng to the subject
at | edalt. SSHEINGIEEI NS et GRASHESIHN Steargt, a@h&tem%&;eubs%@nm@rqfé@m i cal
conposh%kg realﬂld/or ate east one eoﬂSC|OS rod nsatg%%% m1n§d anount
of f 6ot PUSTY BC PR RPaTE &8 oil A bl es RGeS S
nEthO@mm@i&dﬁﬁéﬁﬂﬁmﬂgﬁh‘Of one or nDre neurologlcal and/or psychlatrlc

di sorders associated wth glutamate dysfunction in a subject conprising the

east TOHETG cor aE B U P TR R G A LB s h i oL meadLaRRaA =t
conposnddicun terdipsyed! Foeasimpis)evatirsgllyade dilpradahols, ﬂsnzoamg@gagg and anount

effective tqQ treat .the disorder _in the subject. [0145] Exanpl es of dlsorders
associPAISEralrsheqipinsaasns aag shreikengan beuprd oderm gralfiguid Mecpaktigns sich as

ne roI e bsequent
o car B R b B Al = e

cord tcelo®, dingad, praaulaBng fehisNRibAtanky poxdes, dlglafe@raamg apém§tand tepdglcgeem c
neuronal damage, dementia (1 ncludi ng Al DS-i nduced denentlﬁgz Al zhei ner' s

di seade uswtmtfgﬁg prﬂla selidprgpaationg et @&ipﬂwd;era, stnsples and fabless i Becawsglof jthstite
sclero ti nopat nitd Vv ord hi ¢ and
dr ug- i CASe udcfeag al ﬁatnsbn Stscimg caapssupes eythe %Pe@erred ofel c{josr%: udl Wh&re%gcs)glgésom at ed
Wi th rpusehHcadtica P@sfitis hfyerhple dddlﬁlﬁlohélmets e beegied by umadhRl 08ousBr gr ai ne
(i ncluding mgrai ne headache urinary incontinence, substance tolerance,
addlcﬂmv@BEQWQﬁﬂﬁanﬁnclud|ng addi ction to substances (including opiates,

ni coti ne, tobacco products, alcohol, benzodi azepi nes, cocai ne, sedatives,
hypnot[0tks] etc. y&nﬂmib@ﬁama@thdonmamﬁbn&ddhxﬁhmﬁmmuhﬁbamﬁ@mfﬁ%@cIuding
substances such as_ Qpi ates, nicotine, tobacco products, alcohol

benz odPHPESHARS! m@l-_sie%a Qatioradly ayifh,Rns or AT AEGCESOTY BEEedients s adjuvpnts. psychosi s,

schi Z@rﬁﬁp‘?@és%i tagié%%' &he ﬁat%ﬁie‘d% Tniprlishe dielé)%glt&pé(gﬁg 12% e Oa{c‘ﬁ@% mﬁpfcﬁ‘é&ff

di sor sessi ve npul ers

depr esstt@Aowing fam dachad pswdtr 90 pa@nsy, optiohggnhinad withurtahdpr dubmear, ingt | os s,
tinnitus, macul ar degeneration of the eye, enesis, brain edenma, pain

(i ncl dpery, WEiaeeaciive OF HIspRPIBE peanh MOédeééablgtévm‘ee Pagdnby nlﬁtdﬁreacmémuéatﬁal n,
neuro tcﬁf % a"l%}x@lge%’f‘ﬂlep‘m %ed%%@%g@ 1%% sPe)ned ﬁe}rﬁﬁcgu‘%a 85k Sleep

di sor inc |ng n rco epsy on eracti vity disorder,
condehEg;sorde habetes an ot her ne{ boI|c dlsorders taste alteration,
and ¢ g [015%1]3/52 FACGUILALCARRASEIONS, gk the REESpd 1?@8&?%83“09011&}’F§€7ént ed by t he

COHpO%bMpguqud S (RS |R8&ihn (or pharmaceutically acceptable salts thereof) as an active ingredient, a
pharmaceutically acceptable carrier, and optionally one or more additional therapeutic agents or
adjuvants. The instant compositions include compositions suitable foral, rectal, topical, and

parenteral (including subcutaneous, intramuscular, and intravenous) administration, although the
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herein include generalized anxiety disorder, panic disorder, and obsessive
conpul si ve di sorder. Addictive behaviors include addiction to substances
(1 ncl udi /yoapilatess ni coti ne, tobacco products, al cohol pCharszadioamepi nes,
cocai ne, sedatives, hypnotics, etc.), withdrawal from such addictive
substances (i ncluding substances such as opi ates, nicotine, tobacco
products, al cohol, benzodi azepi nes, cocai ne, sedatives, hypnotics, etc.)

and substance tol erance.. [0147] Thys, in some aspects of the discl osed

et hod 0% HEGBIcTBHGaT ase H%h@ﬁ? W&PH%P@ Ph iR PasmAg st pcketire e SQGEL & at ed
cogni 11 L ne. . ‘ e S : ‘

2011/ 1oRTIREY DEagTaT s R, leRch bR A e Mrmaceutcal o ger

schi z @afrpegtionsecad ibs cotkenicntde breseroethin whitsiosherfornb andprepayd bptnygofiths or der
substance-rel at ed di sorder, novenent disorders, epilepsy, chorea, pain,

mi gr aifshodywbidenewn igihahofphagheyi ty, eating di sorders, brain edems, sleep

di sorder, narcol epsy, anxiety, affective disorder, panic attacks, unipolar
depr e48118h, bi pdhamatisieabliermpgipnkof the paesprtageinting sfiGblhspAbaentprabvi ded i s

t had.f. 1 t] ti iety, : dm ni st i t
2 oL o L SEL OGO PLEVSOLL a0, LBl GOUPLLSL o, sdlaisher o to o
phar mageiHid §afacRARAYetihQidedaNH & f&%xhﬁﬁﬂ hﬂﬂ&ﬂkcﬁﬁzl&ﬁ@l@sa@ [)I,@i‘é‘}‘)!y{[ﬁioﬂ}a\s{baﬁ

dosage and anount effective to treat the disorder in the subjec
pr eseniso telpeepfacadrit Iglyediol, ilomidafol yditey | Gicagdyrodst and mnduSs ticiesf incals. Martbad a of

Mental Disor.ders (DS 1994, Anerican Psychi atric Associ ation,

Washi MEESERYaLYs; gambe 15%@%\9&8?%8% thy Hesmeaty gmth ﬂ?%fd??f@araﬁm-et y and rel at ed
di sorders. These include: panic disorder with or w thout agoraphobi a,

agor apfb¥la wi t Kbamaspaticet qoraposgipns ef dic Persdetrinvenger pyifablegholiegtableose al

hobi i - Y i der, -1 ti 8 i sorder,
beut e PSSR K GET Ry Rt o B ENOR o B b R Eb oS BRgn B E0er aue
to a gemepdtere Pbwatbrs EaNHE EiteRpodHEsk @&gﬁrdﬁaﬂ € Suthaebril € inyectib&kOdot@Iond 6
anxi ety di sorder not otherw se specifie [0149] I n one aspect, the

i nventdisparsiosb atresl] casesyicodbinfastabletferrs peat brewterilo indmnethesffeethsty Bsil dor

dysfunction and. other diseas tates .associated wth uR4 activity in a
S ORBPEEG. ¢ R ERCaR e R S Da TiE DS SEHE A ccndis el one
conpoyRdhytdinie SRPASBe&N R PRUFLISTAGAL bY BrdQved E%aatinﬁ e cgﬂt%’fxﬁﬁh@ih% Qfidn'bit he
manmal , the conpound having a structure represented by forrmula (I):

i ncl uaningovgaerseis sudaastbaxiciis and Gmge nblentayerseh be & ea véntomdSRrsion nidium i s
selected from0O or S ; Zis selected fromCR or N, Wis selected fromO or
NH, A CPRlabing fremplsnyest. cipnely olyal d@a» B¥Eol ReamY eRFl el RIS aryl or

het er = : - et erocycl oal kenyl WO
D011/ ToNry R Rt 2 BRRRl 99 hoRbtoble Ml frtteo

[0120] Pharmaceutical compositions of the present invention can be in a form suitable for
topical use such as, for example, an aerosol, cream, ointment, lotion, dusting powder, mouth
washes, gargles, and the like. Further, the compositions can be in a form suitable for use in
transdermal devices. These formulations can be prepared, utilizing a compound of the invention,
or pharmaceutically acceptable salts thereof, via conventional processing methods. As an
example, a cream or ointment is prepared by mixing hydrophilic material and water, together with
about 5 wt% to about 10 wt% of the compound, to produce a cream or ointment having a desired

consistency.

[0121] Pharmaceutical compositions of this invention can be in a form suitable for rectal
administration wherein the carrier is a solid. It is preferable that the mixture forms unit dose

suppositories. Suitable carriers include cocoa butter and other materials commonly used in the
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or 3-8 menbered ring conprising C, 0, S, and/or N, Ris selected from

hydr ogen, hal ogen, G _io alkyl, C3 10 cycloal kyl, 0C1 _10 al kyl (which would

cont ai n awQ208/mwestbered ring containing C, 0, S or N, opCirarsadiigp24627

substituted with one or nore R4), NR3R4, CONR3R4, S(0)0_2NR3R4, CN or CF3;

R is independently selected from hydrogen, halogen, Cl1_10 al kyl, C3-10

cycl oal kyI Cm() alkyl (which would contain a C3_8 nenbered ring contai ning
N, optionally substjtyted with one or nore R4), NR3R4, COR3R4,

Y%f@ede

CR3R4 an HODOSEQIERS 2B RRSFRY CIIER: Y f@@?@l%thieoepwﬁwwﬁh% may
cont aig I optionally
substi ?ufhee% one %?S)%l?g%]e%w&lﬂﬂhgs mggmé?dg%o%l y selected from

hyd hal 1 10 I K | kK h

cont a2 C3. o enpdiebit i g esmetiont éa"reer‘)l‘a‘gre R R A
subst ifswhBstions hscaBed QJOVBQE@HBﬂl)de N ritdORS R or I%B&dltlm%%r
S(0)0_2NR3R4, CN or CF3, or S(O)O 2C 18 al kyl (which may contain a C3_8

menbe rﬂweq’hﬁmd suphiras dﬂmnﬁ&g baffeg, flaoong hgentyp bindoul wfawbetmetag@led thickéneome or

i T L L LT R N T R
het er @gYedi@RlUKY bern@Er Be SorRIERBLEGD 61O gntﬁQH@l'Slb&l 89th@1nt9nde§ re(fﬁ?lgﬂtpr N,
optionally substituted wth one or nore R4, is selected from hydrogen,

ClL_6 dldaylositioBs ddhtayiok aakmpoard/of, thberveytion, bmt/mrlﬂarrydlqeutmalllggemptm saltF-3,

COR3R4, R4, R3R4 0 4:. R4 is selected fromhydrogen, G _6

al kyl thf‘e,%?i rﬁ%f@&@ﬂ 71265% ldcwgﬁreafw hal ogen, CN, CF3,

COR3R4, CR3R4 CG\IR3R4 S(0)0_2NR3R4; R3 and R4 can optionally cyclize to
form d0K34g conpk p@fﬁnfgat(dsarmw @9@11 o4l KK lagesristam be axdrmingsjerpd il dosrynation wathy | or
heteroar ycl oal k red [i rising C, O,
o andnarerfe g En S BB E Pt ieRecBitdo SPOEFE okt O SEBEIEY o g
from fkndg@ﬁfec;fboh%w@ﬁ @y.(ﬁigﬁi%ﬂdﬂy (Moﬁhl@%gﬁ@&azlaﬁdi’s &GPededBREERd ring
contalnln 0, tionally substitute th one or nore R4), CN,
CF3; phlaarommtdb@ttw mamr«;f @)dueprdeﬂleeamaIeffe@thfeheecaﬁnmwtaredh’athwt@ut ically

accept abl e deriv t.hereof [0 e asp nven elates to
ot hoﬁiib?tbvre GRRb! s HGP R OAE o e FORRS Obp b PEFFL AR R e st ep
of adnL.piistLE kNG td B &éﬂ&nﬁﬁ@dtﬁ%ne%kﬂﬂe@%%h qpe conpound having a structure

r epr esent ed by formula (1): "WD 2011/100614PCT/ US2011/ 024627 i ncl udi ng

Sl 5 L5 RSO G e AR Ry R SR o
sel ectregtpldrantikl- &alappeypelaadosyde 16vel G3H GdmrallCheoetokemyl thSOOath Eeﬂlﬁ patient

heteroaryl or C3-Cl2 heterocycl oal kyl or C3-Cl2 het eroc%cl oal kenyl or 3-8
menbebedy werg@t paHeY iasd pap & administeregna smglaer mrulfiple slepasc t rgferabbmtl dnsegsen,

ha! oo bR g ek L N U B S e i
GRS ngene tl
gel gg'zsgﬁﬁ?ar go%gfgl en, hgléuotgogl%%fa??a Eex@dy%%bo%gﬁé)ﬁﬁ (ljg(frlgf/gl Crr(ﬂgﬁgl kgl

(whi clorabedtd. btmi(hme/ka ‘reBdey. m¥vithén &ds rangethealesagerian ge ©,0500 0S5, r5 tN,5.0 or

optio |tu d th one or. nore R4, .CONR3R4,
300) 0 Shiadie A B s SN PRy (O PR o ST 4! 85 8
menberggh bt ﬂaglef‘s%hdm@g 0% 1600 éﬂfgrarﬁb ofORE hamllhg/re&em%a&lbme@y vt hoong or
nore R4); R2 is independently sel ected from hydrogen al ogen, C1_10 al kyl ,

C3- 10 16y20.04l &(\yws 0@, 150, 200<250,(300i 400, 569, @@nm 180@; 09 agd ﬁ@@ﬁ)mnlhgramsmgr

cont ai r tionally substi one .or
NR3R4 ! ﬂ@ﬁ%ﬁﬁ@gr@%ﬁﬁor tgbﬂﬁgﬁ&maéﬁ Byigst ?ﬁﬁ‘s‘?—éﬁﬂe ag? Ogj*—“lﬁ PaB?nt§( 5 Beaé?fll 10
al kyl "I(h\é’%bﬁl?u anﬁ%taﬁh{h?te@a.gﬁ a%gﬁ%f'eh%q} lr%) len‘f‘é@?ﬂ:ﬁﬂ% BEbr&abl oS QF tv&Nze

optionally stituted one or nore R4 can opti onal
cycl i per day. f dhindasing m@lmemrpernlm atjusEsH-tehZoadectho aphiyphl therap@rC2spoysl oaI kenyl
or aryl or heteroaryl or C3-Cl2 heterocycloal kyl or 3-8 menbered ring

conprifgizsy C, 0,1t Sunaéshoed, steo&t ﬂfaﬂﬁlblsre&ﬁ@&sbuweeﬂ)r%%;baﬁ atiéRi RillR4;
R3 is selected from hydrogen, al ky 10 cycl oal ar , benzyl,

het er glapstid, upealaogeety ocﬁfact(@FSSu@cﬁsm incirdRhe agoNRERACighE cge@erz R, secRA i s
sel ected from hydrogen, Cl1 6 al kyl, C3_10 cycl oal kyl, aryl, benzyl,

het eroaryl, hal ogen, CN, CF3, COR3R4, CR3R4, CCNR3R4, S(0)0_2NR3R4; R3 and
R4 can optionally cyclize to forma ring conprising C3-Cl2 cycl oal kyl or
C3- Ci 2 cycloal kenyl or aryl or heteréaryl or C3-Cl2 heterocycloal kyl or
3-8 nenbered ring conprising C, 0, S, and/or N, optionally substituted with
one or nore R5; R5 is selected from hydrogen, hal ogen, 0Cl1_10 al kyl (which
may contain a C3_8 nenbered ring containing C, 0, S or WD
2011/100614PCT/U82011/024627 N optlonally substltuted W th one or nore

P——. o . T o I e Y




i ncl udi ng wherein each X is independently selected fromCR or N, Yis
selected fromO or S,; Zis selected fromCR or Ny, Wis selected fromO or
NH, A is weletrwdsifir om C3- C1l2 cycl oal kyl or C3-Cl2 cycl earksayli/oete2aryl or
het eroaryl or C3-Cl2 heterocycl oal kyl or C3-Cl2 heterocycl oal kenyl or 3-8
menbered ring conprising C, 0, S, and/or Ny Ris selected from hydrogen,

hal ogen, Cl1_10 al kyl, C3_10 cycloal kyl, 0Cl1_10 al kyl (which would contain a

C3_8 nenhered ring contaiping C.Q, .S or N, optiaonglly substituted with one
or rmraegb e} ,09 N&?@g?mcéiaa%gﬁt,og%%&‘gi mm?ndcﬂqu@r&eg@}%waﬂpg, Ridpendent | y
sel ec : ol : 0C1 10
R B A A e
opt i onkdrhpy.substituted with one or nore R4), NR3R4, COR3R4, CR3R4, CONR3R4,
S(0)0_2NR3R4, CN;, CF3, or S(0)0_2C1 10 al kyl (which may contain a C3_8
rrenbeg@plzg]l Ng COMeaigdidded pharMaccati®dl cHinpORfidRnah ity Bsthplidétskerwi t h one or
nore R4); R2 is independently selected from hydrogen, hal ogen, Cl1_10 al kyl,
C3- 10 therapeusitddlyl actigSlom@uatik whighwiit obuabmppelodtinite tea@8ers ofithelsdoed ri ng
containin S.or N, .,.optionally substituted with one or nore R4),
N%R4,mﬁ§%%£a%%@9ﬁ“%ﬁ!§ﬁ4, S(0)0_2NR3R4, ON or CF3, or S(0)0 _2Cl 10

al kyl (which ma% contain a C3_8 nenbered ring containing C, 0, S or N,

opt i o834 substlt Bundersippd thapHe diclopsd somngsitiqys camfe peEpasd fopt thenal | y

or - ar goesiod Bihdbaly ¥ AL e ARG Ko osbo e ISR

conpr itkd MigclésedMnetipdsafdéiag. N, optionally substituted with one or nore R4,
R3 is selected fromhydrogen, Cl1L 6 alkyl, C3_10 cycl oakl, aryl, benzyl,

het er , VWO ; SOR3
CR3R4,C[GICZ§LR3 R4, %%%%é%?%&%g% {eg‘?ﬁ? : ﬂi@%ﬁ%&ﬁ@ﬁ’%ﬁﬁ% A !oégne&Fln,Sﬁlél- 6 a:ﬁng ,
C3_10 ot yied dasdldspdl m@nRH poleatizyts,ant etphro@cylticaiabagpableChirictF3, COR3R4,

CR3R4, CONR3R4, S(0)0 2NR3R4; R3 and R4 can optionally cyclize to forma
ring qonw|i si ng ABofdldsl ¢ )Ed PadriiidcuBEal €ompbstiZorBE R rkRAYInvatiod iNdludy

het ergagyyll or C3- Cll(zaq{ﬁggero%%cl oal kyl orp3-8 rreaneéraéed ring conprising C, O,
S, andhase that copeingmalor ynase bhet adiitve dngredientsne addition foea RBNpARBJiof thegiresshed
from hydrogen, hal ogen, OC _io al kyl (which may contain a C3_8 nenbered
ring ¢OfP4hing C, 0, Sor N optionally substituted with one or nore R4),
CN, CE3; or a pharnaceutically acceptable salt thereof or a

y as : .

phar ml@EW i cal | yThsabeys cambinagions siudg sompispiaerm of prlisipsedherprovat meeenlye t o
pot ent j.at rece I, M in t - In
P! TSI SRR KO A gt o5l s LRAREL

di agnaesetbsvd tdmpdiadsinad baatddon cpmbiatib®with tiad diups SiaebteNgedirepe | n furt her
aspects, a disclosed nethod can further conprise the step of identifying a
subj edrevenien, deaigsing cantielnpmeliaption. RurpdHcticarfirisly of theedspapesror corditionsor of a
dysfungti,on. ln. further, aspects,q a,.subject,. for exanpl.e manmal _ or, .a
numan 0 slold Dbl ARCRERT o i By e AR, W TRle it or
act i ViahYanfduhOfoniRod P @s@ititifor! @ntdighotdnBusly Br Sedliédially asthecdoppoandbstkosed
met hod can further conprise the step of identifying a subject, for exanple
a mampadscringenionahethavompoundred dle Prosenpuveniiongs pepd contemBoraRdoysbewih or

activity. In further aspects, a.cell (e.qg., a mammualian cell or a.hunman
ol 1) onor bR ot heS PR Pmieatic Byt oo el wich Hheflaies 8 aditiiin,
prior thO@cddiounoF BRtrfntihetioh s frefctRr AGSRARLIS, the BRrAmtéR@al ®moitions
administration to a subject, for exanple a nanmal or a human. [0153]In one
aspectof thehmeienvementon indhdet theset tbatradtohmdirf are gronemtbiter actgyermgradéntacini vi ty
in at |l east one cell C(% rising.the.step of contacting the at |east one
cel | \ﬁd&ﬁoﬁfo?é%l?omé) gﬁ‘s@?ﬁf’é‘ FVe¥HPound in an anount effective to
potentiate nG uR4 receptor activity in the at |east one cell. [0154]1n one
aspectl013he i nvdmeivongii ety efsthe ompaund@f theapressat wiventian ta gharscemkaclive i vi ty
in a subject conprising. .the step of admdpistering.to,the subject

ter agtabdiE o SEH B RINT AR B ARSI hRO b e e F R Gty o o
dosagefRa calds bt cach Wl be Visedt PhpQt@tkhabR, WitiiRbohRAMALPhcqRdott nYertdnt he
subject. [0155]1n one aspect, the invention relates to nmethods for the
treatnment of a disorder associated with nmd uR4 neurotransm ssion
dysfunction or other disease state in a mamal
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WO 2011/ 100614PCT/ US2011/ 024627 conprising the step of adm nistering to the
manmmal at | east one di scl osed conpound in a dosage and anount effective to
treat thewoizsavwesi4i n the manmal . [ 0156] The di scl osed cecpaspas/oesn’ be used
to treat a wi de range of neurol ogical and psychiatric disorders and ot her
di sease states associated wth glutamate dysfunction. Non-limting exanples
of these diseases includes novenent disorders, including akinesias and

aki neticrigid, syndropes (i ncl udi. Par ki nson' s di sease), dystonia,

epi | epSPMAH ¥ Qaﬁgﬁ%@éﬁ%ﬁ*gt‘w@%&%ﬁé § CQPROPILL RNBINVERHAT tRdhon' s
di sea . i MBS Al ha kK.
Gi seatrer ARl R fe Phortab 8510051 (SLBlE RN pAIRART Bhout B30, | and
eat i ngbaditsio2 @k ICombidacieps ofi samgeuad bfitheyddsont inagmtioh apd ytheamdiva mgradigntor
affective disorders, including generalized anxiety disorder, panic_attacks,

uni polVdH egessrlbsdpbe wEhigshepforsnisarienad rangsy bydh cachyaps. a8 sftesiive daer ofetagh ed
di Sor%{i\%’ingﬁﬂﬁhfgh%ﬁldddeﬁﬁ&g?rS i ncl udi ng denentia (associated with

Al zhei ner” s©di sease, 1schem a, trauma, stroke, HV disease, Parkinson's

di sea Huntington' s di.sease and ot her eral nmedical condjtions or
subst INERTabusellh S Gom T oa e omeousa Bep Sl Gu R R EBRTES ve

decl i RgentSFAY 2O RMMANRI &SP 88 InScdnfilb s, MY a&hifidZ AR EBNhRrARAT ARAL d,

di sorgani zed; catatonic or undifferentiated), schizophreniform disorder,
schi z ekife¢ tan/lee phics do.dengurdeatt ts oo maiscqlicnotodbe adinmistrfatips pLotber agedi(sor der
substance-rel ated di sorder, cancer and inflammation (including M5). O the
di sor qer33] above AdcbRliddl g atd@ibiecOforffiuilNeMbesused 8188 6; inrdMDIFREAbLN diithor der s,
cognitive disorders, neurodegenerative diseases, obesity and pain are of

par t i ®thegenipwhichpeeknopas pebanefiveal as e subjcetiadigitons esediccdnpolinddiesan be

used to treat, or ca e.a caonponent .of a rmaceutical ¢ oSiti used
ot r Bl braRimGE Dup us FRABRE AT rRrL PRRL RSN AT or FATRE AR
treat ispig oBrebl be RNty B3RS #llosc8 RbbSIdRITRNRbFLER RfouRd Rh tiRtRhdrRgedto a
manmal in need of treatnent at |east one conpound in a dosage and anount

ef f ectniayebet @admuasteredeitbiérgn comoniitant therapmamal 8, fixgderomibmatibe di sorder is

sel ected from Parki nson's di sease, Huntington's disease, dystonia, WIlson's
di seag@134¢hor ea,In ahaxdipact, thalcbmpoundadeatbesiploycdtihesrabinstionowaldyiki-nesi a,

ridigity, postural instability, inherited ataxias such as Friedreich's
at axi @) zhglBeraRecyskpirseraawdphibess.Reaunetreratase hibgradIMaotp A treducéhdr ome

anceptia skt iy AR Flohy SR Al BB oS0 ORT Tel RyRb T b9 B ane
[ 0158]ahfi-ahyldid bit@od RS PAGt furthérespics,ahOstbce eompguingd snayade ddgplokeddnt o treat, or

can be a conponent of a pharmaceutical conposition used to treat cognitive
di sor dembinafen witk edagives hprredch aneiplytich aatiprrelhndigs.faotanxidregdés.a cogniti ve

di sorder1 coq?ri siirll t he.step og dm'rini. 1terimnﬁ0 t9 ai['rarp’ral ailtnnhqeed iQ[f

t r eat MERPPAIC YA TS HRP BB UNG 1O Py THE Y AT TARY "RRGHHE 2P EETD 8508 1 eat

t he diag@u@Eorits, irh@atdRFFER ageth &eBEdHiIARFiInEY, DRbitaratdss SHEl2aitfdnistOmABEENt | A
(associated with Al zheiner"s disease, 1schema, trauma, stroke, HYV

di seadike, gl k$: adimazadan adlebarbital Hlenimmgy tabimazeladh, seagepratedarithetyliggener al

medi cal conditions or substance abuse deliriu amesti ¢ di sorders and
nge. r AmaDER o HAPTIRORE: BB IR SR G- T B OO b By S P Phe

Di agnggtirfon@htabladital bufaditalVRApedcOtarbRdal, chbaPbaehs, M Hydrat&) (2000,
Ameri can Psychiatric Association, Washington DC) provides a di agnostic tool
f or celmipiavengickmadmas, clopéndhinagcloenmate, ehlpaisaopexade dlondthdic, Al zhei ner' s

di seas i schem a, trauma, stroke, .H V.di sease, Parkinson's, disease,
Hunt i ﬁgioawoglaamg,ecé%zéplaﬁncyaf%@%éﬁ@?@ﬁ%ﬁ?@%ﬂl 0 a%epﬁlanéwﬁlpraéﬁﬁg%zgﬁee

abus )iy ibi en ARESHE ol ARTAELSANaRERL RLALERIERIREYS, dec i ne.
[ 0159] ?‘?\aﬂg #dr %Hr%r aspect’, Othpg di sc?gs’ed conpounds cén@%e used to treat, or
can bdluaiteeenaon dnperviko il flpplaanazioe Wlurazapane,diqyosarhinoflussetthe) tosazepam,

neur odegener.ative disorders. As such, disclosed herein in a nethod for
treat igﬁget lrwgﬁrha@éa@ﬁb Palpp%d%i19/6%@%@%@&&5?%%@% lrp%8p2 8t adni ni st eri ng
to a i t QbR j osage and
amun%@é@%ﬁ/gﬁ et%gmg ingélﬁlggg et%ngg%lgigﬁogl?&étl eOI%i so?’gg%rlb%nﬁgééi manmal .
[0160]In a still further aspect, the disclosed conpounds provide a nethod
for treating
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schi zophrenia or psychosis. As such, disclosed herein in a nethod for
treating a disorder related to schizophrenia or psychosis, conprising the
step of aw@i2niigesitng to a nmanmal in need of treatnent &RCTIUESasI1/024527
conpound in a dosage and anmount effective to treat the disorder in the
manmal , wherein the disorder related to schizophrenia or psychosis is

sel ected from paranoi d, disorgani zed, catatonic or undifferenti ated,

schi zophr eni f orm di sor de schi zoaf f ecti.ve di sor.der, delusio di sorder,
bri ef f@%@a&%@% ‘Hﬁ%@frd’é‘ﬁ({az%lﬂ%‘s{l%fﬁ%‘)éiop?v&‘&? A U REAP I FUBID &ame The fourth
editi t ﬂgﬁ%&? nt al

Di sor ers F\f?’g\% IBJEQS%HC}% g&%ﬁ#ﬁ%ﬁ%&?&%ﬁjg% ?&?aksso I t?ng%]mg/EV\ashl ngt on

DC) prpdwmeﬂiaﬁe @h&c@gfbﬁmt, ipeazti@oh, pramecthazing lprgpe fq apratriptydinedimacgani zed,
catatoni ¢ or undifferentiated, schizophreniformdisorder, schizo affectlve

di sor ARFLIANIRS, (RS{a3RRAM. d1SBEI 498, rolsianaifle. segRbahitel seritiabinc S¥Proglops temreePiMduced
h bj ect

kot Sl ER s R S S T i e

anel i eriadtamide aricloedueifiuoperafing, itdietobint hemigramareaidhaped, @bns&ffasa@@ ,zaldplsm ders

and conditions in conbination with other agents, includin

agoni gfprasdoneCRiiaeNINS TARATden, Wﬁ%@@l@[®i@2 ?ﬁ@bmagemﬁh@rao elm%le rkl&f@ Qfay be

used a5 Shigl gong%tuﬂa%n rbe ﬂ‘&‘eﬁa@ "&'n%!l‘ w%eth ﬁ}g's%afl Hletts %ﬁiygl?chl n the

treat men prev 1on COﬂ I on or t he

aforemgahmqg@ﬂﬂﬁmggas@@mmdmggﬁgﬁmgnand condltlons for mhlch conpounds of
formula | or the other drugs have utility, where the conbination of drugs

toget hgf3sire safgn fRindrER L e&)&ﬂ bEnd BB $16Veddh LmBInalch with $evdl
drug(g) égy be agnlnlsteﬁgﬁ . ou?e anéﬁgdhgﬁzannuntI%onn%hpyeuse
thereKmmhpr@mmbemp@maneaushmeMaséﬂmﬂmmymhdwmﬂmmhamhdssmbmbpﬂomonpound
When a di scl osed conpound is used cont enporanequsly nor e ot her

dr ugs PeBseETiiesaBEthaliBglRics sHPb Ripgilen ﬁonﬁwn%ﬂy(ﬁslésdhydmfy‘hmﬁé% Rt %ﬁf%@%%
drugs ; hgr apy can
al so bg&%ﬁhlnfggg&ﬁgﬂ%h)Evgﬁﬁgggﬁﬁgxgche ﬁomggﬁuﬁ%ﬁgl BEQQF%}gned t hat
t he conHibitas,iaatiodflans) e\ 2arademusteatdcpue antagcmﬁsts ShbEnapid agotlbisNbERM conpound
can be nore efficacious than either as a single agent. [0163]In one aspect,
t he cé?ﬁﬁ@@rﬁ@ﬁtaé%s%e@e&%ﬁﬁﬁeﬁ@é PRIAQIYth antheqRaming s oRier agogigksrhugh as

lr)rﬁts 2&%%?%%0 Qﬂé@or o ool BT A REEd Cg%%g%‘h&% ?B&PE&’J gﬂd&%%ﬁ%gxélg (}?wﬂ%’é" sts,

anti - a@yﬂe@ﬂa&daﬁm ittRodbipesine! agofmsﬂ‘ maﬁe bem 8BS BRat of d 1R aTRAtINEScephbesalt,
adm ni stered in conbination with sedatives, hypnotics, anxiolytics,

antip grcen@mpbes aleglemet hydrebremidsy biampcripiins Mk ldte Hensldopes MSSRIS paxa@gh@ﬁam ne

d i b i bi
R R S e e N e it
quoxq@ﬁﬂe, prazepam xanoneline, l|ithium phenobarbitol, and sal ts thereof

and conbi nations thereof. [0164]1n a further aspect, the subject conpound
nmay befﬂf@%?d N GRO AR 'a%cﬂ\‘tﬁeh:ompound can be employed in combination with a

compound from the phenothiazine, thioxanthene, heterocyclic dibenzazepine, butyrophenone,
diphenylbutylpiperidine and indolone classes of neuroleptic agent. Suitable examples of
phenothiazines include chlorpromazine, mesoridazine, thioridazine, acetophenazine, fluphenazine,
perphenazine and trifluoperazine. Suitable examples of thioxanthenes include chlorprothixene and
thiothixene. An example of a dibenzazepine is clozapine. An example of a butyrophenone is
haloperidol. An example of a diphenylbutylpiperidine is pimozide. An example of an indolone is
molindolone. Other neuroleptic agents include loxapine, sulpiride and risperidone. It will be
appreciated that the neuroleptic agents when used in combination with the subject compound may

be in the form of a pharmaceutically acceptable salt, for example, chlorpromazine hydrochloride,

_ 48 —



| evodopa (with or without a selective extracerebral decarboxyl ase
inhibitor), anitcholinergics such as biperiden, COMI inhibitors such as

ent acaporne 2Aa10eclenosi ne ant agoni sts, chol i nergi ¢ agoniPSTAIS2NVDAY6RECEPL OF
ant agoni sts and dopam ne agoni sts. [0165]In one aspect, the invention
relates to nethods for the treatnent of a neurotransm ssion dysfunction and
ot her di sease states associ at ed vm'th nd uR4 activity in a WO

2011/ 100614PCT/ US2011/ 024627 r| sin the of co-.adm ni stering
Co T hapaHemede R3S BEA oy SO RPN EREREL | ve 1o

treat 4 Jifk Lfdg mﬁ% 3iR MR thethySlidcHGHHE
repres nt e@%ﬁﬁ&?ﬁ%ﬁa u??‘%: aFgrE:c dema ] gﬁ%%g?%aeac‘lz@é a?s “i ngorge% gé\t |y
sel ecttmdtlﬁxmah(jﬁocldbrldé hMo'pmdm Ideaaheﬂe Sfloxapin soccifyte adl inslisdinect ed from CR
or N, Wis selected from H, Ais selected from C3-Cl2 cycl oal kyl or

C3- c1i1yes¢ehleafi¢<é’ﬁmhew% 9hllomr0th@<@@ff’<95>rzwln%rha@9@@i02 Pieogids apé fiensridone or

C3-C1 S, d/
N R LS SufROR R A sofortt TpT HRELSI LboERTRRY Seihpfovellin ) RO
0C1_1Qoaibktio with abetwghthalzifgalcdtchod, 6P _pﬁazaswrbmmq)rrdbﬂg:nzlma;balbmmr@m@ S

or N, optionally substituted with one or nore R4), NR3R4, CONR3RM4,
S(0)0 bﬂmépm chlorprgmagpg.c barprpﬁlww@e%méﬁt qilyze@é%@p@l@p% UppenaEEen,

hal I

R T R L R g
IMR&BH dSIEX33 Frde QR%RéL 10 B3RS, pifebdlid &3,

gE O;rgrngeéﬁagl al kyln(vxlm ch r?gy contagfgr?ﬂggﬁﬁ@ﬁ(neﬁr;%g%gid ri r%)é colnt ai ni ggrg C 0,

S or mrarmp@xmaamptyaps@bgﬁpemo@@ swiptrifleoalipnazieg, éritRaypherityl shipridagondent | y
sel ect, d,.from dro hal%%se@d C1_10 alkyl, C3-10 cycloalkyl, 0Cl1_10

al kyl ¢ ’&eﬂeﬁﬁé ?Zél?eorgl Yenbered ri ng cont aining C, 0, Sor N,

opt i ona subst i tut ed with one or nore R4 COR3R4, CR3R4, CONR3R4,
S(0) 0 9 R4, CNN 8RS egpsct. te campypendxen besmy Wri in Wﬂl@ﬁatiﬁéyw%ﬁlﬂ aith a C3_8

nb
N
cycl oahkid trioyclics akd Rcoiydurp @Ihﬁﬁnﬁd:yoﬁlbs)as’e]!dctlﬁdf sdﬂ@tbﬁlmamtdkeqnhlﬁﬂo@mms)

het erocycl oal kyl or 3-8 nenbered ring conpri si n? 0, S, and/or N,
opt i oregnoymMEsEidassndPigrs (VARE)gevarsbls iRgbitqgof woreanipe exdasesRIMPa) ogen

L o M

al ky| ;anfagordifts CorGdaslokdck ptolinthgorded) Axtrokinal-€ liréb@f)ﬁbk ant@briag s Mty hiddl a3,
COR3R4, R4, CONR3R4, S(Seéo 2NR3R4; R3 and R4 can optionally c?/cl izeto

form aieplie&ﬁgn@obﬁwo@ﬁmlm fﬂz@;ﬁgpm@tﬁ rawnt@gon@& escially 5S-HT1A partia

2011/ 1006]T4PCT/ UsS2011/.02 627 c al ken arfz het el oaryl or

C3- C1IBRTY & By bcg Ry Fasé“ SRatt ISE:Soﬁ%er“”ﬂ ar?ﬁn% ndudes ™ and/or N,
opt i onglitritdesddrhiptLanMdoRen g HRE AndREimiBRinific; SloRepivs dbsipmwdr ogen,
hal ogen, %&% m al ki;él (3\:h| che%ymggarl\t ai nna 0%168 r;eenbere 1r| ng 1cont ai ning C,
0, S onaptilivpt mqytnavltylylegucrbstqtmmm Wnotetioadluyoxarine, RaxctiGhandGrgralios; a

phar maceut i cal. cce salt.the e f r a ceut i cal.l ce tabl e
R A of il BhARTARS, e G iorhint R S s o RloRRTRE il ing! afiog

met abqhr SR Qlﬁt'&ﬁ@iﬁtlﬁhlﬁﬁcﬁéﬁlﬁdoﬁ@ tha¥bdohe ah@1RGal e ONBradSIRACT . T he
invention relates to methods for the treatnment of a neurotransm ssion

dysf umhlow@mze@nxidqto&mraz@aseahleraselmteeshaasmlImtaecpm,tld)ramﬁhmRéxeetepam ped in a
manmal rising th tep of co-adm.nistering, to the ma | east one
conpo@ﬁ%?ep ebisporse oy RP NS ATO R TGP TAPEORS A1 Ww“a%a %ﬁ%ﬁt%bé%s # the

manmal,.Lye corrpound havi ng a structure represented by forrmula (1):

[0138] In the treatment of conditions which require potentiation of mGluR4 activity an
appropriate dosage level will generally be about 0.01 to 500 mg per kg patient body weight per
day which can be administered in single or multiple doses. Preferably, the dosage level will be

about 0.1 to about 250 mg/kg per day; more preferably about 0.5 to about 100 mg/kg per day. A
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i ncl udi ng wherein each X is independently selected fromCR5 or N, Y is
selected fromO or S,; Zis selected fromCR5 or Ny, Wis selected fromO or
NH, A is weletrwdsifir om C3- C1l2 cycl oal kyl or C3-Cl2 cycl earksayli/oete2aryl or
het eroaryl or C3-Cl2 heterocycl oal kyl or C3-Cl2 heterocycl oal kenyl or 3-8
nmenbered ring conprising C, 0, S, and/or N, Ris selected from hydrogen,

hal ogen, G _io alkyl, C3_10 cycloalkyl, 0Cl_10 alkyl (which would contain a

- T Gk Al sl R R RS
sel ectedpd tgmcﬁﬁg(g @gﬁzg’pégaigp %n%&ilagl @k%ydos%%ﬁ%gggbé@kgﬁbé}'g? tﬁg(o)r sal Ky

(whi ch wou _ ered rirng con

opt i onabb yngkg)petri dayt lﬁﬂalvxidhhmamilom thmompmmons%ﬁéfermmldemmé foﬁO\IRS R4,
S(0) 0_2NR3R4, or S(O?O 2C1_10 al kyl may contain a C3_8
nenbe@ééﬁbﬂqtmoné%m&ﬂrﬁ t9g 000 npjlligBngs 0T ihe %ﬁS‘tVP mﬂlwsmﬂé%wl%rm b8 W+ 1): e or
nor e ) 5 inAd t 0, | kyl ,
Ca- 10 D)ol 15100 G B 2 s 0% U SR, 0 T O S s EO B B o
cont alamlmn@;edfént r tie sympeghatnajlsymeiilos thetdd)szegé toitiidpadiest t0rbenard Rithe

NR3R4, COR3R4, CR3R4, CONR3R4, S(0)0_2NR3R4,

2011/ m%gwd@mwémﬁﬂm@m@m@qeém@ﬁ 1 tgpd tsw)mr don praferablyynce ahiveer may

Cust WELfea T GERTEEhehshd EN AR S o i B R Reb ot or

a ri ngeeERElosd, rtﬁ)w%selcﬂl&t theahealik mbseQéveCand:ﬂreq&M@l @Md@@gwﬂor @iy pdridul @t
het eroaryl or C3- C12 heterocycloalkyl or 3-8 nenbered ring conprising C, 0O,

S, andrbent Nlaydmwa@ﬁfém@/wghmm wpasck varichy frfectens ingdudingthe aR@vifysofdld ect ed

from hydr.ogen 6 a cl.oal k ar enz het er oar

nal oganee eaorppesid it uegeigo B Ry S SRR Y b {EVEUREEEY ¢ om
hydr 09%8, bolddwRi f%lt,%geraﬂ%:aitﬁ ey cdieahiorb andivk of Q&ﬁﬁﬂétrahb@tr@té%éﬁ/drendhm ogen,
CN, CF3, C%R , R4, CONR3R4, 5(0)0 2NR3R4; R3 and R4 can optionally

cycl i Zeug eorfilgnatioa, ﬂlﬁrsgvea:mmfﬂ@ m@lcuj@r carlitéope hmhﬂhkylbstomdelgomgllzer@mcl oal kenyl
or aryl or heteroaryl or C3-Cl2 heterocycl oal kyl or 3-8 nenbered ring
conpri[8i3sy C, 0,InBne aspdttheNhvadpibh edlatd i hahinddetitidad Cortpdsitions eompridimg & RS;

R5 is selected from hydrogen, hal ogen, OC _io alkyl (which nay contain a
C3_8 wempewrkhavingg gaistus FpRgeted by adomrulail:opt i onal |y substituted with one
or nore R4), CN, CF3; or a pharmaceutically acceptable salt thereof or a
phar maceutical |y acceptabl e derivative thereof MRQ’ a drug known to treat a
di sorder associated with increasing netabotropi FLtanate recept or

activity. [0167]1n one aspect, t i nventi g ates to nmethods for the
treatnment of a neurotransm ssio ancti pt her di sease states
associated with nmd uR4 actXwvi i n ajffmanmrd rijsing the step of

co-adm nistering to the nal | egst ong conmpund in a dosage and anount
effective to treat the dysfuncti Liii he conpound having a
structure represented Qy/?ﬁFnul (r): mm0Iud|ng in each X is

i ndependent |y selectedifraﬁFERK or N, Yis selected L omO or S,; Zis
selected fromCR5 or N, Wis selected fromO or NH, Ais selected from

C3- Clandtydih@ahéyin cach K3s GH2paidehtbadeke eyl fron CRF ysf NorY b etlestodrfrpin @br §37C12
heterocycloalkyl or, C3-Cl12 heterocycloalken -8 nmenbered ring

conpr ils#alegtad frgm CR o /M6 s selectrdifeons ©) ardy i flfr%?rlﬁCFf‘yichQi@@n' 1h9§l’¢é§2ﬂiﬁ’100 i 0

e S SR Moy Rp G U R S5 PR R BRAP

subst iolr Bt eheiibbird @ie compABIRE (RE), S, NRARMY; FCINGSRRYd ﬁ%OMd_ag\dB?ﬁ%ﬂo%e@\lc‘pro CF3
i's |nd%PendentIy sel ect ed fron1hydrogen hal ogen, C1_10 al ky C3-10

cycI od@lMxl G oaéqykﬂcl(mﬁkzlr(m@hwﬂm%m@m a4 >eReghesadyaIeeRdniaitige Eobk §| n| ng

N N AV Y AL (AN Yo

cont aipd 1§tm@§p&dém1@tseree@d ffﬂoﬂﬂhﬁ%‘ée@' RdlGEEnCC,_QalkSl, @ 1J\bycﬁ>ﬁtk'yp fﬂ)iilhé’alkyl

substituted with one or nore ; R2 is |ndependently sel ected from
hydr ogehichhvatubdemtaica Ck nmnWre 1@8: contagying 6alk §lor Noepiomlli phbstiie withay

Cubst (P PBER Rt SR b ST NRARIR SR B R RSIN .

S(0)0_2NR3R4, CN or CF3, or S(0)0_2C1 10 al kyl (which may contain a C3_8
menbered ring containing C, 0, S or N, optionally substituted with one or
more R4); R and R2 can optionally eyé0ize to forma ring conprising C3-Cl2
cycl oal kyl or C3-Cl12 cycl oal kenyl or aryl or heteroaryl or C3-Cl2

het er ocycl oal kyl or 3-8 nenbered ring conprising C, 0, S, and/or N,
optionally substituted with one or nore R4; R3 is selected from hydrogen,
Cl 6 aIkyI CB 10 cycl oakl, aryI benzyl heteroaryl halogen, CN, CF3,

PPN '] NANR IS S A ~7 r\\r\ AR N N A T 1



WO 2011/ 100614PCT/ US2011/ 024627 washed and placed into a suitable kinetic
pl ate reader. For human nd uR4 assays, a fluorescence basel i ne was

est abl i shw0 2br10861% seconds, the di scl osed conpounds werPeTiuseo1Acdmed to the
cells, and the response in cells was neasured. Approximtely two and a half
mnutes later, a concentration of m3d uR4 orthosteric agonist (e.qg.
glutamate or L-AP4) eliciting approxi mately 20% (EC20) of the maxi nal

agoni s sponse was .added to the cells, .and e response S asured. Two
i nut @kt Gribieh may QB A arSRPF T EARIAIIYS o 2} S(%ﬁ\gppapleﬁl PRI |- AP4)
elicity; 9 . pof: Kne: e I n scad t he
ceIIs%hg%g§8ﬁ%&$g§%%£§és%g neaggﬁgﬁagggkﬁ%%%ﬁﬁ%?hgﬁy%?nggg%g%?%%hts, a
basel icpeoaliagl, 66} ahlkys heldc may aqpaioxi G trednybdréd/en g emtainiag (4i0s Sloaded

conpounds were added, and either an EC20 or ECB0 cqncentrajion of @ﬁpnist
was addbenalysubstituad aith onger B19E BreNRaks GRR & <R Rat €PNRABt eP)oatNRoRk -of t he

agoni 0 . I . ved an
mor s oL L B R B e B S e
of comaprcngRBstacted ovithhme be 8REARE); ROagPREST oftionilRecyahisad dermoh riagnpound.
Simlarly, antagonismof the agonist response of nd uR4 by the disclosed
conpo¥AtETIHAS epxrirligbonCrborwalvalkenyl pe apybpslketergatvher EC8® concentrati on
of aganj i e f . conpa the. r > oni st
'n ¢ nalehberbBatdforct G R G TR S S b I R MBS0 T
nmodes .onk Br bldee Ri;MStis sadétEed @orﬁ@Pg@g@&, (G QBkON T, Atdyolosikof, akyerchiyd tlceaedyl,

compounds are added tq cells, Tollowed by a single fixed concentration of

agoni $eloget, QReCoRPRIRD GRS GNBR RoSEALNRI B  RYp setarel framdedrogen, Cis

P oncontslCon Bty Tau R AT RS T e R R UERTCIRL £ " he
conpound) ASIRSRAR and RACHTBStidnkily 8y HPé RUPRL StringdBdnipEsRe \(alue cﬁzoamgn ef tined

by non-linear curve fitting. In the second node, several fixe

conceriiir etdatiengifortang odhstetamsdor €erpobeidwcadlenligdded-& membercdusgwel | s on a
plate, foll.o a range in ncentratians of agonist_for eac
Bonce e PR G CoP- o G SOt e BRABA e B ATIRE K o PRECaEoAPSt a
each GQBLRBR, NaldeeR &f, ¢ eﬂepp@mﬂﬁﬁ@y Sk8h FicDeehdbeRANilg RganicdCVO, Skt i ng.
A decréase in the EC50 value of the agonist with increasing concentrations
of t heN,spniphalycohyptued with dnefor werdRENTN, CFF; drhephagatiestically acceptable salt

concentratj on-response gurve) | n indication of the degree of uR4

pot enthespgisg o ha @W&%ﬁz rreaibR ART B HhGTFRL %@r@w&gﬁfﬁa el ease in
the mayjml response of the agonist with increasing concentrations of the
sanpl e conmpounds, with or wthout a rightward shift in agoni st potency, is
an indication of the degree of WD 2011/ 100614PCT/ US2011/ 024627
nonconpetitive antagoni smat nd uR4. The second node al so indicates whet her
t he sanpl e conpounds al so affect the maxi numresponse to nd uR4 to
agoni§P§”EFHQg8PFHS%%¥¥HQQQMWQUNQ%?NH&%BEUNHE“%@ the follow ng exanpl es were
found to have activity in potentiating the n3 uR4 receptor in the

af or ef@ll oned arGhRg belpaaeiodhe gronpH rapluReBbfamsly qmdtl%ﬁmtacﬂ inopreddminaily t han

about .10 uM On spect ,of the disclosed ¢ ounds have activity.in
ot entt B HyP I eRAR A i soE o SahT FBERA R B Tk b bt at i on
of | eggtchdratephtalreac MM reEARSE e HNBABASdf Hfithh@lc. IRUSEHoR nEhuRvas disshi ft
of the agoni st EC50 by greater than 3- fold.” These conpounds are positive
al | osteapicssedptiuloat bvel i pome postamepts’) logdtions mek ek isreapressed uRoanidamer e
selective for . R4 conpared to the other .seven subtypes. of t ropic
o Ut a6 BB e TAORA LR P R EBEART EOTETip o s Calpeer
the invention relates to nethods for the nanufacture of a nedi canent for
potentiati g nGleAng aebWe@eryactivity in a manmal conprising conbining a
conpound having a structure represented by forrmula (I):

b) regulation of voluntary movement and other motor functions

c) motor learning
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i ncl udi ng wherein each X is independently selected fromCR5 or N, Y is
selected fromO or S,;; Zis selected fromCR5 or N, Wis selected fromO or
NH, A is weletrwdsifir om C3- C1l2 cycl oal kyl or C3-Cl2 cycl earksayli/oete2aryl or
het eroaryl or C3-Cl2 heterocycl oal kyl or C3-Cl2 heterocycl oal kenyl or 3-8
menbered ring conprising C, 0, S, and/or Ny Ris selected from hydrogen,

hal ogen, C _io alkyl, C3_10 cycloal kyl, Cm) alkyl (which would contain a
C3_8 nenbered ring co taining C, 0, Sor N optionally substituted with one
or nore R4 NR§Q@P°@%N@@§E§ES(O)O_ZNR3R4, CN or CF3; R is independently
sel ected from hydrogen, hal ogen, Cl1_10 al kyl, C3-10 cycl oal kyl, Cm() al kyl
(whi ch wouled corvebif fPrepatss, gn repetitiyorfgsks ond apmpyegatee tiought procegses
optionally substituted with WO 2011/ 100614PCT/ US2011/ 024627 one or nore
R4), NR3R4.!) COR3&MardCR3&Ms CONR3R4, S(0)0_2NR3R4, CN, CF3, or S(0)0_2C1-10
al kyl (which may contain a C3_8 nenbered ring containing C, 0, S or N,

opti onal Iy g§ubstyigidit #d oMattiorone or nore R4); R2 is independently sel ected
from hydrogen, hal ogen, Cl_10 al kyl, C3-10 cycloal kyl, Cn() al kyl (which
may contai mya G Bpopatglgdnd:i Ng containing C, 0, S or N, _optionally
substituted’"with one or nore R4), NR3R4, COR3R4, CR3R4, CONR3R4,

S(0) 0_2NR3R4, t CE3,..0 0_2C . i.ch.may contain a C3_8
menbered ri" g g&%%g}fPﬁé“E%gﬁggél%%“ﬁ?&§%?¥§§§P%§@%u %tituted with one or
nore R4); BL and, R2 can optionally cyclize to forma ring conprising C3-Cl2
cycl oal kyl tbr csleenan¢yekdWirk®nyl "or aryl or heteroaryl or C3-Cl2

heterocycloalkéklor 3-8 nenbered ring conprising C, 0, S, and/or N,

opt i orfsl Jugh,guBRRANIEE Maiehrodmia the megylatiquef (RSrelatsd diseesey) sypdpingy dibgen,
Cl 6 alk 1 cloal kvl... aryl . zyl.. heteroaryl, halogen, CN, CF3,
CO?BR%,OH%%%%E&%{]%@ %&§Pé?@3§ié§ﬁ}f;g’efgﬁgﬁa§msleél ected from hydrogen, Cl-6

al kyl, C3_10 cyc| qal kyl, ..aryl, benzyl, heteroaryl, hal ogen, CN,. CF3,
CORBRY, CRARa, GRS S dsteege@g%%ﬁéwﬁm@daﬂ%“%k%&% BEe BRI 9E | ze to
forma ring comgyifiingis3- C12 cycloal kyl or C3- Cl2 cycl oal kenyl or aryl or
het eroaryl or C3-Cl12 heterocycl oal kyl or 3-8 nenbered ring conprising C, O,
S, and/or %, Op&S%ﬂ%th substituted with one or nore R5; R5 is selected
from hydr ogen, h&iogen, Cm al kyl (which nmay contain a C3_8 nenbered ring
containing C, 0, S or N optionally substituted with one or nore R4), CN,
CF3; or a phar mEBGPELRSdpcace éﬁ i disoifers {vahaes ingp EERREPHREER 11k | y
accept abl e deriyggh&%mghereof with a pharnmaceutically acceptable carrier.
[0172] Thus, the disclosed conmpounds and conpositions can be further
directed tog,a hod for the manufacture of..a nedi canent for potentiating
gl ut amat e %%cegﬁ%)rééﬁﬁsl ’?nfé¢>F?aeﬁéﬁﬁ%%ﬁﬁoaeﬁbne or nore neur ol ogi cal
and/ or psychiatrjc disorder and . other di sease states associated with

gl ut amat e @Sjsf ur@%swme?qoalpﬁ&ml@ﬂ?eé?a. Pﬁ’ﬁhﬂﬁ?@fra@éiﬁb? 195 d9Fd5hi ng one
or nore disclosed qonpounds,%géoducts, or conpositions with a

phar maceut iftal | y\dsedtepdipordsrc@rayding dugabrgesatingdisoiSEsamd COVPOUNDS
[0173] I n one aspect, the invention relates to uses of a conpound for
potenti ati g mESeR4oplecEptod othet psychatici discaadermnmal , wherei n t he conpound has
a structure represented by formula (1): WD 2011/ 100614PCT/ US2011/ 024627

i ncl udi ng wher eipps@aamaic btéesk aeRendent |y selected fromCR5 or N, Y is
selected fromO or S,; Zis selected fromCR5 or N, Wis selected fromO or

NH, Ais sqjectqgvﬁéyaﬁggkgg2 cycl oal kyl or C3-Cl12 cycl oal kenyl or aryl or
het eroaryl ‘or C3-Cl2 heterocycl oal kyl or C3-Cl2 heterocycl oal kenyl or 3-8

menbered ring conpr.i S N R el ect f hydr.ogen,

hal ogen, CiC?i 0 a t39|r ,gﬁ%s_aﬁfrg%/cg %laﬁ%agér{%%%lo_rféﬂ egldﬁuﬁ'ﬁ?bl\ﬁeﬂcrﬁ&%lpééqgght ain a
C3_8 nenbered ring containing C 0, S or N optionally substituted with one
or nore R4)) NRIRHOLEHREARAC g{ﬂ@}ﬁ‘@’g%&?nabmpwalm; R is independent!ly
sel ected from hydrogen, hal ogen, Cl1_10 al kyl, C3-10 cycloal kyl, Cm() al kyl
(whi ch woul¢d corfPdfm$ya C3_8 nenbered ring containing C, 0, S or N,
optionally substituted with one or nore R4), NR3R4, COR3R4, CR3R4, CONR3R4,
S(0) 0O_2NR3RY, CNert@h3ancers, $@xompl€imddullableytomgwhi ch may contain a C3_8
menbered ring containing C, 0, S or N, optionally substituted with one or
nore R4); R2 is independently selected from hydrogen, hal ogen, C1_10 al kyl,
C3-10 cycl oal kyl, 0C1_10 al kyl (which nay contain a C3_8 nenbered ring
containing C, 0, Sor N, optionally substituted with one or nore R4),

NR3R4, COR3R4, CR3R4, CONR3R4, S(0)6-3NR3R4, CN or CF3, or S(0)0_2Cl_10

al kyl (which may contain a C3_8 nenbered ring containing C, 0, S or N,
optionally substituted with one or nore R4); R and R2 can optionally
cyclize to forma ring conprising C3-Cl2 cycl oal kyl or C3-Cl2 cycl oal kenyl
or aryl or heteroaryl or C3-Cl2 heterocycl oal kyl or 3-8 nenbered ring

D ~~a



N, optionally substituted with one or nore R4), CN, CF3; or a

phar maceutically acceptable salt thereof or a pharmaceutically acceptable
deri vat i weotzhawwodi4 [ 0174] The di scl osed uses for potent PETIUSQOIMGR46R7
receptor activity in a mammal can further be directed for use in treating
one or nore disorders, for exanple neurol ogical and psychiatric disorders
and ot her di sease states associated with glutamate dysfunction (e.g.,

Par ki nson' s _di sease) .in a subject, for exanpple a mral or a human. H KITS
[0175] In orfe as@éRPtQ, dighsy ﬁv@ﬂw ﬁrm%tﬁaqlgﬁoagw;tagﬁconpn sing a conpound
having a structure represented by formula (1): including wherein each X is
i ndependent)y sdtséxendgngomeni/tiRckage. N Y is selected fromO or S,; Zis
selected fromCR or N, Wis selected fromO or NH; Ais selected from
C3-Cl12 cycl oal kyl or C3-Cl12 cycl oal kenyl or aryl or heteroaryl or C3-Cl2
het er ocycl oal kyl or C3-Cl2 heterocycl oal kenyl or 3-8 nenbered ring
conprifgi4«lg C, O, ThS.diRéPEopoudRds SarSa) 8¢ p&enti@RohIdagsbropal @gRmMateC _i O
al kyl, C3_10 qycloalkﬁj, 0C1_10 al kyl (which would contain a C3_8 nmenbered
ring cerspairachgtyCm@uR4). oFhexgforspin ansaispset.shddistlpsadegmponndsons berusetbioe R4)
NR3R4, CONR3R4, S(O NR3R4 or 3; R is ipdependent|y selected from
hydr od&#! oq_?aqrég%rﬁ,(m()é@_ d‘s%ﬂci?itﬁd,%}lsc%&iefgfhé‘i/@ﬁl&&}“k%sf““&&&% ) W%‘mf i ch woul d
contain a 8 nmenbered ring containing C, Q, S or N, optionally

C3
subst ilP1A2d wi t Fhskesclaseenrapauayls cagrsrized ol ageniaman copRiRgtion with one

o o iRathe B Hirthe Hoa el be& Al BN, ach MUK FRAGELLiSk ST

mor e Réorefm@ntiohed didepes deotdeys arl watigidnd fop mhighdioag@undd e fogaria 1 61thtGtigdrkyl |
C3-10 cycloal kyl, 0C1_10 al kyl (which nmay contain a C3_8 nenbered ring
cont aidiigsdars uiplity svhere the coptingiign|of deigh éagcther ag saier Br BiREe WffecHit hareithquR3R4,

o GRS R O IR e O

cont aitRire@récoemPoahedislyaptsc@uatitly s distlat@ckomfon@n®/1eh alice ) ; R
and R2 can optionally cyclize to forma ring conprising C3-Cl2 cycl oal kyl
or C3-compownccis yadckeomamperangpysly sthipae er owry pther drags, @phameacentindy cl oal kyl or
3-8 nenbered rin

i i si ) d/ ) i | | bsti d with
one. oroREpEfed i i RTRE Phh Ratfeintis i By e e ARl RE Shm oI bl eS|

aryl, IRenR¥t, th\@ngfifRdioltheriR @aeMo YeNdnfilisterc@IRslapifdREhe daidVRIRY also
S(0)0 2NR3R4; R4 is sel ecte from hydrogen, Cl-6 alkyl, C3_10 cycl oal kyl,

aryl , cbesizyéd thhicthe combiphtiornet] ang en moBhactOR 3 ergbRERAnd CRBHRAscdCONRBRA] will
S(0) 0,2NR3R4... R3 aqg R41$an ogiifnally cyclize to forma ring conprising
C3- C12°AEF GHIRYPUOPASINELH PRI GaF N enyl or aryl or heteroaryl or C3-Cl2
het erocycl oal kyl or 3-8 nenbered ring conprising C, 0, S, and/or N,

opti onal | y IsuBBEATMEEGYMETEOPSNe or nore R5; R5 is sel ected from hydrogen,
hal ogen, OC _io al kyl (which may contain a C3_8 nenbered ring containing C
0, S d9148] opt i diralcompsursstdiscigsedihatinronefid fompraenRprevedhhg, GERliowating,

pharmaceuti.cal |l y acceptabl e_.salt thereof or har maceuti cal |y accept abl e
fer | VANl er GaRSINaY TB5G" 6o oHEY & Brralogieak AT TG H RROUST G oot of
i ncr eaginguARLALRLARRS). dhuk, i§cd S QERURS] GCtdatthg ¥r ]I)I%ngtfﬂ kAW P, T T €at
a di sorder associated wth increasing netabotropic gl utanmate receptor

act i vistijectandhporing tlr sigp dfirmownniserihg eathe stlgeat atilcatt vandivclosidoconthpshdiratt | on
and ot her di sease sﬁates. [0176] I n variqus aspects, . the kits can conprise
di scl deetonipounde! URBRPGSHOBHES gk dngior 3t Gt ops dsslop g in @ dosaie

co-f OraHH'a toﬁﬁ’bef%@g(fé){oﬁgf fﬂ@ld'is%ﬁe‘?ﬂl Wetsﬂwgéthe.r conponents. For. exanpl e, a
drug nmanufacturer, a drug reseller, a physician, or a pharnacist can

provi QBku kL SoRY bR A hba 55 Ine bRl tRP RS o9 ke Ao ARRL aor

psychiatric disorders associated with glutamate dysfunction in a subject comprising the step of

administering to the subject at least one disclosed compound; at least one disclosed



[0177]1n further aspects, the kits can conprise one or nore other
conponents (e.g., one or nore of a drug having a known side-effect of

i ncr easi nyoreetiaoadinopi ¢ gl utamate receptor activity, a ecugsSkeomwued treat
a di sorder associated with increasing netabotropic glutanate receptor
activity, and/or a drug known to treat the neurotransm ssion dysfunction
and ot her di sease st ates) and instructi ons for coadm nstration to a patient
wi th one or {3 di sc] osed unds itions, and/or roducts. For
exanplP améf”ﬂ‘u‘tl?@ SRIMRPPYIOR Oraé e&?&iﬁle &p F‘iPmdaCtdﬂ?z]Pé%éﬁn 8P4 har maci st

can pr?ﬁé&t@%rtétﬂ% thEB{’édee h{‘tﬂe%ﬁe r nmore other conponents (e.g., one or

nore o aV| ng a known srde-effect of increasing netabotropic

gluta recep a drug. kno tre i sorder associated
o b RGe o6 HerRser e Aot ehfrb Baihsfios Ml BRRERYT g
known chynld I%ﬂfoliz%@al RRY Bgichﬁtﬁ‘fcrﬂlﬁd&@ sEbhSds ¥BfebiaP Befdid s@bJREHenYd cardiac

2011/ 100614PCT/ US2011/ 024627 di sease states) and instructions for

coadnibypass atigory and gafping.isenke, mmhrabrsehmlampm@l d@rdcttaomdhaadmaomad@ﬂnatal
conposi ti ans nd/ or, products. |. RI VENTAL he fall.ow ng exanpl es
r el oot sy BV Rie iieal G Ay SR g Bt n o
corp! ool CARRRRrANARSATARAN: PhoRaMntRoFRTRAUILRISATRRRIAL NS,

articles, dévices and/or nmethods claimed herein are nade and eval uated, and
are i rs‘clemdsdoctudarbiampgaf,ebtmoextchymognyweﬁlwf@rs, ndiemithio andididiganducadt i nt ended

tolimt .the scope of at the i sre their inventi.o Efforts
have ?@éﬂnﬁ‘?ﬁcﬁ Tiece AU dpR Ry G @%?5% ed %tiﬁﬁ%wgsméﬂfgty inclifit o,

t enper, . ted for.
nl eadr T oy Jop o BE MRl A BLARE BT BN Ay BRORREALT o, 170
or is salbstaamsbltcﬁmmeeadr&ctatetlrehavmndlcbrdﬁ%sadlde:tmﬁ tatubetanes &incadmppleecs, C.

[0179] Several methods for preparl ng the conpounds of this invention are

i |1 ust¥etiBe tPhrcen aradyrisotlFeiy | BeBFAIESP NGy SP4a Iy SGrat s BYMSIcHAY Cthe requisite
i nter C g pr epar ed
accor o iarh e RpElch oS ER A0 G L THBLE Ll KRR ik Popifhe TAHE, TR

spect nabases prddact@,racl@;dlon hegiddi@tpificsyaddaiie, dddan ecsdipnoA&) civhizgbesity, Var i an

| nova 500 (500 MHz) spectrophotoneter. 'I1-1 chem cal shifts are reported in

6 val WweEchopis, pﬁﬁhmm}iﬁmeﬂp&lefyr(mﬁmena@hmemxmélﬁ@mers pael diserden ambC1 3.

E)aég %’iﬁ)g%sglgg 85&1?&151@? {s&ldegmﬁloo& H]t% d&%ém%nl de |S§1019 lnlla(l:nil )Bp[foﬁr_dl»@%)lf&%)eh

i nt egrtagdndial reQrplia ﬂﬁaﬁ@l&&sﬁﬂhnlﬁiﬂzﬂlacdﬁ@eg&%ﬂatﬁﬁbfﬂw dyk Serdds®, brRROEdead, i n 6
val ues |nq|%£1dm ‘the CDC13 carbon peak set to 77.23 ppm Low resol ution
U ®

mass PEd ugstyangi cheai oppia pataR1Se 0T e IVEBL niraetaldp peinr eyperathi¢ prinzadi on.
Hi gh | ut d 3T F
tr ansPo i B RO I e BRdT 8 R SR e P bR Bl e iR T

el ect IiefE/RYypckRak AR HiseRler, AbRlNEt dEdkd e fulébelte%)éﬁﬂ ofitHE arvRibeaE aRbMcMamsRer f or med
on EM Reagent 0.25 mmsilica gel 60- F pl ates. Analytical HPLC was perforned

on an alEratig®Gndicatteet)V det ection at 214 and 254 nm al ong with ELSD
detection, LC/ M5 (J-Sphere80-Cl18, 3.0 x 50 nm 4.1 mn gradi ent,

5% 0. QoP4bTA/ CH3 AMixicdp HsOrdOSUdt ALIHBO Jredted 3OM % ¢ride DIDVhEALPBSns dscdgad at i ve
purification was perfornmed on a custom HP 1100 purlflcatlon system
(1 ef elgitdbinglyyle geraralized prdety isotder.gyaicedbopder id Pbarstiae pi)laaulmse, disawdes f or

extr aCAtdd(i)ﬂl’éfﬁ W?i§ délg 1n%ﬂ1(ae %H&IQ{T&{ t%%ﬁgsg%y e%/\ﬁ{écﬁnugﬁg ggﬁlgeﬁ,gﬁ%ne, tobacco

N- Boc- p- Iam ne Was purc

2011/ w&ﬁmpmémmaw%@&zs kolail& RERIMCEN, Hyihdodioy letcd), Githafivdbfrdmsupiur chased
fromTC Anerica. Al other reagents were purchased from Al drich Chem cal
Co. anddigayesubstedeari(nglydingpybstancessuchris opatrsy miFotGghwhecco products, alcohol,

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

[0147] Thus, in some aspects of the disclosed method, the disorder is dementia, delirium,

amnestic disorders, age-related cognitive decline, schizophrenia, psychosis including
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i aniline, rt 1,4-dioxane 1F OH NNaH xr X HNDMF, rtHN 1 -R 43 Gener al
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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.

[0148] Also provided is a method for treating or prevention anxiety, comprising:
administering to a subject at least one disclosed compound; at least one disclosed pharmaceutical
composition; and/or at least one disclosed product in a dosage and amount effective to treat the
disorder in the subject. At present, the fourth edition of the Diagnostic and Statistical Manual of
Mental Disorders (DSM-1V) (1994, American Psychiatric Association, Washington, D.C.),
provides a diagnostic tool including anxiety and related disorders. These include: panic disorder
with or without agoraphobia, agoraphobia without history of panic disorder, specific phobia,
social phobia, obsessive-compulsive disorder, post-traumatic stress disorder, acute stress disorder,
generalized anxiety disorder, anxiety disorder due to a general medical condition, substance-

induced anxiety disorder and anxiety disorder not otherwise specified.

[0149] 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 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):

= 2
< W 9

R —X

Z

including wherein each X is independently selected from CR® or N; Y is selected from O or S,; Z
is selected from CR’ or N; W is selected from O or NH; A is selected from Cs-C); cycloalkyl or
C;-Cy;, cycloalkenyl or aryl or heteroaryl or C;-Ci, heterocycloalkyl or Cs-C,, heterocycloalkenyl

55—



HO F N CI 3-fluoro-Nhydroxypicolinimdoyl chloride (2). To a solution of
3-fluoro-2-fornylpyridine (1) (4.0 g, 32 mmol) and hydroxyl am ne

hydr ochl owpde11(@0618g, 35.2 mmol ) in ethanol (123 nl) an@#CHABG212434621) was
added a solution of NaOH (50% ww, 12.8 nL). After Ih at rt, the rxn was
neutralized to pH 7 wth the addition of concentrated HCL. The rxn was
extracted with DCNIand t he conbined organic | ayers were washed with brine,

dried sS4 filtered. h ti ve nder  reduced

pr ess&%-g% P ding CPE“BHWB%E %ﬁ feﬁ@f‘ﬂﬁoen%&g@ma@%% Mo RT =
0.411 , , [ | d X1 me
(1 0g TP TGP 13%"’311%“ &Oﬁﬁalﬁfa@ A (T De S
7.85 romdl , optidiedlyrsubstingsd mtatoael ot mo&ORT, NRFRBICARIR ' NS(Q)haNRIRY, (Eblsnrzﬁﬂjed to
ice water and extracted with Et0Ac. The collected organic |ayers were

washed W indenapdently 55?165‘{9(1 r#lLO}n hyghrogea, hadorsmy §1- 10&%’1@&@\@’8@5@5 119 48y ed.
Concen R AP O S SOMETLL S et oo
t hr oughc b@niok‘feRf)ﬁNR3R‘t @Rm Pﬁ%%ﬂ@Rﬁ@(OMZWR— ON;62R, 61 B(0)@..7 175. 2
LM+ H]kyl (whlchFrnay contain a C3s membered ring containing C, O, S or N, optionally substituted
with one or more Ry,); R” is independently selected from hydrogen, halogen, C;_joalkyl, Cs.10
cycloalkyl, OC,_jo alkyl (which may contain a C;.s membered ring containing C, O, S or N,
optionally substituted with one or more R4), NR:Rs, COR’R?, CR’R?, CONR’R?, S(0),.NR’R",
CN or CF3, or S(O)o.2C;.10 alkyl (which may contain a C;.s membered ring containing C, O, S or
N, optionally substituted with one or more R,); R' and R” can optionally cyclize to form a ring
comprising C;-Cy, cycloalkyl or Cs-C;; cycloalkenyl or aryl or heteroaryl or Cs-C;
heterocycloalkyl or 3-8 membered ring comprising C, O, S, and/or N, optionally substituted with
one or more Ry; R is selected from hydrogen, C,¢alkyl, Cs.;o cycloalkyl, aryl, benzyl, heteroaryl,
halogen, CN, CF;, COR’R*, CR'R*, CONR’R, S(O)O_ZNR3 R*: R*is selected from hydrogen, Ci
alkyl, Cs.10 cycloalkyl, aryl, benzyl, heteroaryl, halogen, CN, CF;, COR’R, CR’R?, CONR’R",
S(0).NR’R*; R* and R* can optionally cyclize to form a ring comprising C3-C, cycloalkyl or Cs-
Cy; cycloalkenyl or aryl or heteroaryl or Cs;-C,, heterocycloalkyl or 3-8 membered ring
comprising C, O, S, and/or N, optionally substituted with one or more R’; R’ is selected from
hydrogen, halogen, OC,.; alkyl (which may contain a C;s membered ring containing C, O, S or
N, optionally substituted with one or more R*), CN, CFj; or a pharmaceutically acceptable salt

thereof or a pharmaceutically acceptable derivative thereof

[0150] In one aspect, the invention relates to methods for potentiating mGluR4 activity in
a subject comprising the step of administering to the subject at least one compound having a

structure represented by formula (I):



I NCI 1H N N (3-chl orophenyl)-3-fluoro-N -hydroxypicolinimdamde (3). A
sol ution of 3-fluoro-Nhydroxypicolinimdoyl chloride 2 (1.35g, 7.73 mol)
in 1,4-diweans/100d4n) was added via cannula to a sol ut iPOm/UsS2011/024627
3-chloroaniline (4.5 m., 43 mmol) in 1, 4-dioxane (10 nlL). After 12 h at rt,
the rxn was added to EtOAc: H20 (1:1). The organic | ayer was separated and
washed with brine (30 nm.), dried (MgSH4), filtered and concentrated to
afford N-(3-chl orophenyl)-3-fluoroN -hydroxypicol | ni m danm de was taken
through to the next step. LCVMB: >34% @14 nM andR{99% ELSD, RT = 2. 160 nin,
mz = 266.0 [M+ H. N- (3-chl or ophenyl )i sgxa ?4 5-b] pyri di n-3-am ne A
sol ution of N-(3-ch|orophenyl)-3-Y4¢L pi col i ni m dam de, 3,
(7.73 mol) in DVF (50 ni)xmas At 0fc tq I xture of NaH (1.2 g, 31
mol , 60 % oi | dispersioz% I N (2¢ m). Aaddi ti on was conpl ete, the

ice bath was renoved. Anldaditi

Et OAc: H20 (1:1). The organiec | ayflr was\se i
brine, dried (MgSOH) ggd/ﬁiflgr d. The Wbl vent was Hegoved under reduced
pressure and the resiaue was rified by reverse phase |iquid colum

chronatographﬁ (50-75% acetonitrile: water with 0.1%trifluoroacetic acid)

to yi éncuding ghemingeelpRehindrpagaeiboickerdston) Eﬁr P8 Na Y3is seteeted HemaO palbe 4yel | ow
sol i d 15( selec%edgfro %1@5 ‘Ia\f VE’ 18 sefec?e@%%om O or NH; A is selected from C;-Cy, cycloalkyl or

C;-Cy;, cycloalkenyl or aryl or heteroaryl or C;-Ci, heterocycloalkyl or Cs-C,, heterocycloalkenyl
or 3-8 membered ring comprising C, O, S, and/or N; R is selected from hydrogen, halogen, C, 19
alkyl, Cs.1o cycloalkyl, OC,.; alkyl (which would contain a C;3 membered ring containing C, O, S
or N, optionally substituted with one or more R*), NR'R*, CONR’R*, S(0)o,NR’R?, CN or CFj;
R' is independently selected from hydrogen, halogen, C,.1o alkyl, Cs.10 cycloalkyl, OC,.;o alkyl
(which would contain a Cs.¢ membered ring containing C, O, S or N, optionally substituted with
one or more R*), NR’R*, COR’R*, CR’R*, CONR’R?, $(0);.NR’R*, CN; CFs3, or S(0)s2C1.10
alkyl (which may contain a Cs;.¢ membered ring containing C, O, S or N, optionally substituted
with one or more Ry,); R” is independently selected from hydrogen, halogen, C,_joalkyl, Cs.j0
cycloalkyl, OC,_jo alkyl (which may contain a C;.s membered ring containing C, O, S or N,
optionally substituted with one or more R4), NR:Rs, COR’R?, CR’R?, CONR’R?, S(0),.NR’R",
CN or CF3, or S(O)o.2Cy.10 alkyl (which may contain a C;.s membered ring containing C, O, S or
N, optionally substituted with one or more R,); R' and R” can optionally cyclize to form a ring
comprising C;-Cy, cycloalkyl or Cs-C;; cycloalkenyl or aryl or heteroaryl or Cs-C;
heterocycloalkyl or 3-8 membered ring comprising C, O, S, and/or N, optionally substituted with
one or more Ry; R” is selected from hydrogen, C,¢alkyl, Cs.jo cycloalkyl, aryl, benzyl, heteroaryl,
halogen, CN, CF;, COR’R*, CR'R*, CONR’R, S(O)O_ZNR3 R* R*is selected from hydrogen, C,
alkyl, Cs.10 cycloalkyl, aryl, benzyl, heteroaryl, halogen, CN, CF;, COR’R, CR’R?, CONR’R",
S(0).NR’R*; R* and R* can optionally cyclize to form a ring comprising C3-C, cycloalkyl or Cs-
Cy; cycloalkenyl or aryl or heteroaryl or Cs;-C,, heterocycloalkyl or 3-8 membered ring
comprising C, O, S, and/or N, optionally substituted with one or more R’; R’ is selected from

hydrogen, halogen, OC,.; alkyl (which may contain a C;s membered ring containing C, O, S or



WO 2011/ 100614PCT/ US2011/ 024627 To obtain the HC1 salt of the parent
conpound, the yellow solid was added to DCM NaHCO3 (sat'd aqueous) (1:1)
and the owganiiciobayer was separated, dried (MgSH), fil PeTAS2@INM24627
concentrated. Afterwards, the title conpound was dissolved in DCM (20 i)
and at 0 C4 MHCL in 1,4-dioxane (1 nmL.) was added. After 10 mn, the ice
bat h was rem)ved A precipate formed after 30 mn. The solvent was renoved
underaéeduce ssur

chl or OpIRBHGTALY, %%Pﬁmtﬁﬁnspbm%?ﬂ SNafiFnar peharmgrquticplhgsoentgblesalt 48 i n,
>98% 0
S 6@&%& o?rd?;g%%ceq{%ﬂ %c%t%fs% dj%n%MV% tﬁéréoflih alﬁiz%@% %%Oé?nsd\d{% ef{%ﬁw% )
0.8 H@pteﬁmt,e GRRA(detptod astidtydn R ﬁlb}a‘zt 1H) 7 75 (dd, J = 8.4, 1.6 Hz,
1H), 7.70 (dd, J = 8.4, 4.4 Hz, 1H), 7.37 (dd, J = 8.4, 8.0 Hz. 1H), 7.03
(dd, Jors18- 0, l.iRohk asplat%the"m@noﬁ %l&eﬂtof@éth@m%ﬁMMuRMV%%

f ound 246 0428. Exanpl e

N- ( 3- (adichstwor ool téropysimhthaicpios oxetading[ths &-lbdspynd ciliwdh aintcase ofptdnapdund a

siml roc dure as

N-( 3- (afﬁ?”ggﬁog%ﬂﬂfe%%?%%ééinwSOF@BIQAQOI o[ 4, 5-b] pyri di n-3- ami ne was obt ai ned
as a yellow solid. LCMs: RT = 1.40 mn, >98% @220 and 254 nM mlz = 278.2
[M+ Fir 1H NWVR (400 MHz, d6-D|V|SO): >95% 6 10. 19R 1@} s, 1H), 8.71 (dd, J =
4.8, 0.8 Hz, 1H), 8.15 (dd, J 8. 4, 0 8 Hz, 7/72-7.65 (m 3H), 7.39
(dd, J = 8.4, 8.0 Hz, 1H), 7. 21 Y TH § Hz, 1H), 6.79 (dd, J =
8.4, 2.0 Hz, 1H). HRI\/IS caXc d ¥or OZ%HlO H+), 278.0741; found

278.0732. y \ /
( —x w R(21'3)

including wherein each X is independently selected from CR® or N; Y is selected from O or S,; Z
is selected from CR’ or N; W is selected from O or NH; A is selected from Cs-C); cycloalkyl or

C;-Cy;, cycloalkenyl or aryl or heteroaryl or C;-Ci, heterocycloalkyl or Cs-C,, heterocycloalkenyl
or 3-8 membered ring comprising C, O, S, and/or N; R is selected from hydrogen, halogen, C, 19
alkyl, Cs.1o cycloalkyl, OC,.; alkyl (which would contain a C;3 membered ring containing C, O, S
or N, optionally substituted with one or more R*), NR'R*, CONR’R*, S(0)o,NR’R?, CN or CFj;
R' is independently selected from hydrogen, halogen, C,.1o alkyl, Cs.10 cycloalkyl, OC,.;o alkyl
(which would contain a Cs.¢ membered ring containing C, O, S or N, optionally substituted with
one or more R*), NR’R*, COR’R*, CR’R*, CONR’R?, $(0);.NR’R*, CN; CFs3, or S(0)s2C1.10
alkyl (which may contain a Cs;.s membered ring containing C, O, S or N, optionally substituted
with one or more Ry,); R” is independently selected from hydrogen, halogen, C,_joalkyl, Cs.j0
cycloalkyl, OC,_jo alkyl (which may contain a C;.s membered ring containing C, O, S or N,
optionally substituted with one or more R4), NR:Rs, COR’R?, CR’R?, CONR’R?, S(0),.NR’R",
CN or CF3, or S(0O)o.,Cy.1p alkyl (which may contain a C; s membered ring containing C, O, S or
N, optionally substituted with one or more R,); R' and R” can optionally cyclize to form a ring
comprising Cs-C, cycloalkyl or Cs-C;, cycloalkenyl or aryl or heteroaryl or Cs-Cy,
heterocycloalkyl or 3-8 membered ring comprising C, O, S, and/or N, optionally substituted with
one or more Ry; R” is selected from hydrogen, C,¢alkyl, Cs.;o cycloalkyl, aryl, benzyl, heteroaryl,



Exanple 3: 0O N\NCI HN

N- (3-chl oro- 4-fl uor ophenyl )i soxazol o[ 4, 5- b] pyri di n-3-am ne WO

2011/ 100610RCTI/1082011/ 024627 Fol |l owi ng a sim | ar procedBCeE/US3011424627

N- (3-chl oro-4-fl uorophenyl )i soxazol o[ 4, 5-b] pyri di n-3- am ne was obtai ned as

a

solid. LCMS: RT = 1.49 min, >98% @254 nM mz = 264.1 [M+ Fir Exanple
4:

halogen, CN, CF;, COR’R*, CR'R*, CONR’R, S(O)O_ZNR3 R*: R*is selected from hydrogen, Ci
alkyl, Cs.1o cycloalkyl, aryl, benzyl, heteroaryl, halogen, CN, CFs, COR’R?, CR'R*, CONR’R,
S(0).NR’R*; R* and R* can optionally cyclize to form a ring comprising C3-C, cycloalkyl or Cs-
Cy; cycloalkenyl or aryl or heteroaryl or Cs;-C,, heterocycloalkyl or 3-8 membered ring
comprising C, O, S, and/or N, optionally substituted with one or more R”; R is selected from
hydrogen, halogen, OC,.; alkyl (which may contain a C;3 membered ring containing C, O, S or
N, optionally substituted with one or more R*), CN, CFj; 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.

[0152] 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.

[0153] 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.

[0154] 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.

[0155] 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
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N- (3, 4-di chl or ophenyl )i soxazol o[ 4, 5-b] pyridin-3-amne Following a simlar
procedure as (4), N-(3,4-dichlorophenyl)isoxazol o] 4, 5-b] pyri di n-3-am ne was
obt ai ned w® 2a11g0bé1d. LCVS: RT = 1.60 min, >98% @ 254 nMPCRIUS261188621 [ M +
Fir Exanple 5: N-(3-chloro-4-nmethoxyphenyl )i soxazol o[ 4, 5-b] pyri di n-3-am ne
Following a simlar procedure as (4),
N- ( 3- chl or o- 4- met hoxyphenyl )i soxazol o[ 4, 5- b] pyri di n-3- am ne was obt ai ned

. o >
E)S( a?rpfcgln!grlsmg cavsstep of admjfmg'tgnng to the> ?n%r{?m@l %t5 I%asr‘g one HisclosedzcoglpzouLM;a clizols;ge

and amount effective to treat the disorder in the mammal.

[0156] 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.

[0157] In one aspect, the disclosed compounds can be used to treat, or can be a
component of a pharmaceutical composition used to treat movement disorders. As such,
disclosed herein in a method for treating a movement disorder, comprising the step of
administering to a mammal in need of treatment at least one compound in a dosage and amount
effective to treat the disorder in the mammal, wherein the disorder is selected from Parkinson’s
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.
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N-(3-(trifluoronmethyl)phenyl)isoxazol o[ 4, 5-b] pyridin-3-amne WO

2011/ 100614PCT/ US2011/ 024627 Following a simlar procedure as (4),

N ( 3- (triwbuorioediny| ) phenyl )i soxazol o[ 4, 5-b] pyri di n- 3- Pariuseomamz460ht ai ned
as a solid. LCMS: RT = 1.49 mn, >98% @254 nM mz = 280.2 [M+ Fir
Exanple 7: N-(4-chl oro- 3-net hoxyphenyl )i soxazol o[ 4, 5-b] pyri di n- 3-am ne
Follow ng a simlar procedure as (4),

N- (4- chl or o- 3- net hoxyphenyl )i soxazol q[ 4, 5- b] pyri di n-3- am ne was obt ai ned
as a 4@158&. LoV agiither gsiegt thy ¢sclass W@?@K{gﬁmlg?r}l%ed:toé%% or faly be &

Exarrplc‘c:)rn%'onent 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.

[0159] 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.

[0160] 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,
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.
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N- (3, 4-di net hoxyphenyl )i soxazol o[ 4, 5-b] pyri din-3-am ne Following a simlar
procedure as (4), N-(3,4-dinmethoxyphenyl)isoxazol o[ 4, 5-b] pyri di n-3-am ne
was obt aiweaousioesigol id. LCMS: RT = 0.817 min, >98% @ 2PETAISR0INI024627 272. 2
[M+ Fir Exanple 9: N-(3 -fluorophenyl)isoxazo o [4,5 -b] pyridine-3
-amne Following a simlar procedure as (4),
N- ( 3, 4-di net hoxyphenyl )i soxazol o[ 4, 5-b] pyridin-3-amne - 78 - WO
2011/ 100614PCT/ US2011/ 024627

[81661] T%e su‘t:)LJ/ect 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

[0162] 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.

[0163] 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.

[0164] 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.

[0165] 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
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was obtained as a solid. LCMS: >98% @254 nM mz = 230.2 [M+ Fir Exanple
10:  N-(3-chl orophenyl )i soxazol o[ 5, 4-b] pyridin-3-amne Following a simlar
pr ocedur ewdoao(1ippe1M- ( 3- chl or ophenyl )i soxazol o[ 5, 4- b] pyr iPdTFS3e1a024527 Was

obtained as a solid. LCVMS: RT = 1.50 mn, >98% @254 nM mz = 246.2 [M +
Fir 'FINVR (400 MHz, d6-DIVBO): >95% 6 10.03 (br s, 1H), 8.63 (dd, J = 4.8,
1.6 Hz, 1H), 856(de 80 16Hz 1H), 7.82 (dd, J:24 20Hz

1H),754(dd J =8 7.6, 7.
(dd, Jnamgﬂ@on@ﬂémwhe Siﬁnbof op: %ts*@llelataﬂn% jicthg %@mr&alet fqgst Oi}ﬂfom%‘#d% 11:

dosage and amount effective to treat the dysfunction in the mammal, the compound having a

40

structure represented by formula (I):

X \ I
ﬁ\_ w 09

R —X

Z

including wherein each X is independently selected from CR® or N; Y is selected from O or S,; Z
is selected from CR’ or N; W is selected from O or NH; A is selected from C;-C); cycloalkyl or
C;-Cy;, cycloalkenyl or aryl or heteroaryl or C;-Ci, heterocycloalkyl or Cs-C,, heterocycloalkenyl
or 3-8 membered ring comprising C, O, S, and/or N; R is selected from hydrogen, halogen, C, 19
alkyl, Cs.1o cycloalkyl, OC,.; alkyl (which would contain a C;3 membered ring containing C, O, S
or N, optionally substituted with one or more R*), NR'R*, CONR’R*, S(0)o,NR’R?, CN or CFj;
R' is independently selected from hydrogen, halogen, C1.1o alkyl, Cs.10 cycloalkyl, OC\.jo alkyl
(which would contain a Cs.¢ membered ring containing C, O, S or N, optionally substituted with
one or more R*), NR’R*, COR’R*, CR’R*, CONR’R?, $(0);.NR’R*, CN; CFs3, or S(0)s2C1.10
alkyl (which may contain a Cs;.¢ membered ring containing C, O, S or N, optionally substituted
with one or more Ry,); R” is independently selected from hydrogen, halogen, C,_joalkyl, Cs.j0
cycloalkyl, OC,_jo alkyl (which may contain a C;.s membered ring containing C, O, S or N,
optionally substituted with one or more R4), NR:Rs, COR’R?, CR’R?, CONR’R?, S(0),.NR’R",
CN or CF3, or S(O)o.2C;.10 alkyl (which may contain a C;.s membered ring containing C, O, S or
N, optionally substituted with one or more R,); R' and R” can optionally cyclize to form a ring
comprising Cs-C, cycloalkyl or Cs-C;, cycloalkenyl or aryl or heteroaryl or Cs-Cy;,
heterocycloalkyl or 3-8 membered ring comprising C, O, S, and/or N, optionally substituted with
one or more Ry; R” is selected from hydrogen, C,¢alkyl, Cs.;o cycloalkyl, aryl, benzyl, heteroaryl,
halogen, CN, CF;, COR’R*, CR'R*, CONR’R, S(O)O_ZNR3 R*: R*is selected from hydrogen, Ci
alkyl, Cs.10 cycloalkyl, aryl, benzyl, heteroaryl, halogen, CN, CF;, COR’R, CR’R?, CONR’R",
S(0).NR’R*; R* and R* can optionally cyclize to form a ring comprising C3-C, cycloalkyl or Cs-
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N-(3-(trifluoronethyl)phenyl)isoxazol o[ 5, 4-Db] pyridin-3-amne Follow ng a
simlar procedure to (4),

N ( 3- (triwbuorioediny| ) phenyl )i soxazol o[ 5, 4- b] pyri di n- 3- Pariuseomaz460ht ai ned
as a solid. LCM5: RT = 1.52 mn, >98% @254 nM nfz = 280.2 [|\/|+ Fir '"1-1
NVR (400 MHz, d6-DIVBO): >95% 6 10 21 (br s, 1H), 8.63 (dd, J 4.8, 1.6 Hz,
1H), 8.58 (dd, J = 8.0, 1.6 Hz, 8.06 (s, 1H), 789(dd J:76 1.6

?_Z 4 41@,5 C}gslo%fk)eg dq@%yl%ﬂ?letggoaég%( &F% Clgj' L_Q.tery)cggoaik)g or_é 8 rj_lp]}lbereqf\@ng He, 18,
2011/ %g%ﬂ@ﬁg@’ @S?OQTH/ d2¢ 6(%)?10%1?13} su%stllztgféa ﬂm . ycg ¥ iR e lﬂ‘;ﬁ 291% ube %fnm d Oy !

chl or o a solution of 2 or o- - enza
ol ) hadd)gbxydialmgyﬁ mm a]kyﬂ(rvﬂndfhl sy ehmtdif) a 23 s thenhefedming dontainieg Ga@os of 12 5
m.) and H20 added a solution of NaCH (50%ww, 1.2 nlL). After

I h” at N’tOPUP’I*?éIYrS)@hStWé@d Wé@tqna of o Ro» BN #Fwiari nhﬁlén%?aaﬁlqailb acsptablsrigkint r at ed
R e A S R B Y B B D e
under olfﬁfél:tsae@lg meee&@ubplctgcbutarhﬁt@rrebe@tofr lattdwrig- 6- met hoxybenzal dehyde oxi ne.

[0166] 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):

X \ I
ﬁ\_ w 09

R —X

Z

including wherein each X is independently selected from CR® or N; Y is selected from O or S,; Z
is selected from CR’ or N; W is selected from O or NH; A is selected from Cs-C); cycloalkyl or
C;-Cy;, cycloalkenyl or aryl or heteroaryl or C;-Ci, heterocycloalkyl or Cs-C,, heterocycloalkenyl
or 3-8 membered ring comprising C, O, S, and/or N; R is selected from hydrogen, halogen, C, 19
alkyl, Cs.1o cycloalkyl, OC,.; alkyl (which would contain a C;3 membered ring containing C, O, S
or N, optionally substituted with one or more R*), NR'R*, CONR’R*, S(0)o,NR’R?, CN or CF;;
R' is independently selected from hydrogen, halogen, C,.1o alkyl, Cs.10 cycloalkyl, OC,.;o alkyl
(which would contain a Cs.¢ membered ring containing C, O, S or N, optionally substituted with
one or more R*), NR’R*, COR’R*, CR’R*, CONR’R?, $(0);.NR’R*, CN; CFs3, or S(0)s2C1.10
alkyl (which may contain a Cs;.s membered ring containing C, O, S or N, optionally substituted
with one or more Ry,); R” is independently selected from hydrogen, halogen, C,_joalkyl, Cs.j0
cycloalkyl, OC,_jo alkyl (which may contain a C;.s membered ring containing C, O, S or N,
optionally substituted with one or more R4), NR:Rs, COR’R?, CR’R?, CONR’R?, S(0),.NR’R",
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LCVS: >98% @254 nM RT = 1.012 min, mlz = 170.2 [M+ H . To a solution of
2-fl uoro-6-net hoxybenzal dehyde oxine (0.53 g, 3.1 mol) in DMF (7.0 nL) was
added N- cwbDapogweaini m de (0.46 g, 3.4 mmol). The rxn wasThisatiea24607 50 C.
After 30 min, the rxn was added to ice water and extracted with EtOAc. The
coll ected organic | ayers were washed with H20, brine, dried (MgJSO) and
filtered. Concentration provided 2-Fl uoro-Nhydroxy-6-net hoxybenzi m doyl

o o822 T L0, M55 S D U0 A, RS, Y @4
(5 Sl IR gl ) RO ot ROt ol
obt ai rethpasing Cs-dli chcloal®l 20CECLOGOLARETY 05261 df BR&62%1 bOVSC,RT = 1. 60 m n,
>98% @e‘?e?odfcygllglamgozr 3?8 %117e?riblere[dl\1{|in-lé clgin{pri%i);lag%),l()e, SITIgIrlr(?/or N, optionally substituted with
one or more Ry; R” is selected from hydrogen, C,¢alkyl, Cs.jo cycloalkyl, aryl, benzyl, heteroaryl,
halogen, CN, CF;, COR’R*, CR'R*, CONR’R, S(O)O_ZNR3 R*: R*is selected from hydrogen, Ci
alkyl, Cs.1o cycloalkyl, aryl, benzyl, heteroaryl, halogen, CN, CFs;, COR’RY, CR’R*, CONR’R",
S(0).NR’R*; R* and R* can optionally cyclize to form a ring comprising C3-C, cycloalkyl or Cs-
Cy; cycloalkenyl or aryl or heteroaryl or Cs;-C,, heterocycloalkyl or 3-8 membered ring
comprising C, O, S, and/or N, optionally substituted with one or more R”; R is selected from
hydrogen, halogen, OC,.; alkyl (which may contain a C;3 membered ring containing C, O, S or
N, optionally substituted with one or more R*), CN, CFj; 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.

[0167] 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):

*)

X \ I
? W (
R’ \=X R(1'3)
including wherein each X is independently selected from CR® or N; Y is selected from O or S,; Z
is selected from CR’ or N; W is selected from O or NH; A is selected from Cs-C); cycloalkyl or
C;-Cy;, cycloalkenyl or aryl or heteroaryl or C;-Ci, heterocycloalkyl or Cs-C,, heterocycloalkenyl
or 3-8 membered ring comprising C, O, S, and/or N; R is selected from hydrogen, halogen, C, 19

alkyl, Cs.1o cycloalkyl, OC,.; alkyl (which would contain a C;3 membered ring containing C, O, S



MtH EC50 (nM 1 N-(3 -chl orophenyl)isoxazolo [4,5 -h.] pyridin-3 - am ne
246.2 209 2 N-(3 -(difl uoronethoxy)phenyl)isoxazolo [4,5 - b]pyri din-3
-am ne 2780208640614 PCT/US2011/024627

or N, optionally substituted with one or more R*), NR'R*, CONR’R*, S(0)o,NR’R?, CN or CFj;
R' is independently selected from hydrogen, halogen, C,.1o alkyl, Cs.10 cycloalkyl, OC,.;o alkyl
(which would contain a Cs.¢ membered ring containing C, O, S or N, optionally substituted with
one or more R*), NR’R*, COR’R*, CR’R*, CONR’R?, $(0);.NR’R*, CN; CFs3, or S(0)s2C1.10
alkyl (which may contain a Cs;.s membered ring containing C, O, S or N, optionally substituted
with one or more Ry,); R” is independently selected from hydrogen, halogen, C,_joalkyl, Cs.j0
cycloalkyl, OC,_jo alkyl (which may contain a C;.s membered ring containing C, O, S or N,
optionally substituted with one or more R4), NR:Rs, COR’R?, CR’R?, CONR’R?, S(0),.NR’R",
CN or CF3, or S(O)o.,C;.10 alkyl (which may contain a C;.s membered ring containing C, O, S or
N, optionally substituted with one or more R,); R' and R” can optionally cyclize to form a ring
comprising C;-Cy, cycloalkyl or Cs-C;; cycloalkenyl or aryl or heteroaryl or Cs-C;
heterocycloalkyl or 3-8 membered ring comprising C, O, S, and/or N, optionally substituted with
one or more Ry; R” is selected from hydrogen, C,¢alkyl, Cs.;o cycloalkyl, aryl, benzyl, heteroaryl,
halogen, CN, CF;, COR’R*, CR'R*, CONR’R, S(O)O_ZNR3 R*: R*is selected from hydrogen, Ci
alkyl, Cs.1o cycloalkyl, aryl, benzyl, heteroaryl, halogen, CN, CFs;, COR’R?, CR'R*, CONR’R,
S(0).NR’R*; R* and R* can optionally cyclize to form a ring comprising C3-C, cycloalkyl or Cs-
Cy; cycloalkenyl or aryl or heteroaryl or Cs;-C,, heterocycloalkyl or 3-8 membered ring
comprising C, O, S, and/or N, optionally substituted with one or more R’; R’ is selected from
hydrogen, halogen, OC, ., alkyl (which may contain a C;s membered ring containing C, O, S or
N, optionally substituted with one or more R*), CN, CFj; 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

[0168] 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
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3 N-(3 -chloro-4-fluorophenyl)is oxazolo [4,5 - b]pyri din-3 -amne 264.1
893 4 N-(3 ,4-dichlorophenyl)isoxazolo [4,5 -b]pyri din- 3-am ne 280.1 4610
5 N (3 - oNbana/wesmet hoxyphenyl )i soxazolo [4,5 - PCT/US2011/024627

washed and placed into a suitable kinetic plate reader. For human mGluR4 assays, a fluorescence
baseline was established for 3-5 seconds, the disclosed compounds were then added to the cells,
and the response in cells was measured. Approximately two and a half minutes later, a
concentration of mGluR4 orthosteric agonist (e.g. glutamate or L-AP4) eliciting approximately
20% (EC20) of the maximal agonist response was added to the cells, and the response was
measured. Two minutes later, a concentration of mGluR4 agonist (e.g. glutamate or L-AP4)
eliciting 80% (ECS80) of the maximal agonist response was added to the cells, and the response
was measured. For rat mGluR4/GIRK experiments, a baseline was established for approximately
five seconds, disclosed compounds were added, and either an EC20 or EC80 concentration of
agonist was added approximately two and one half minutes later. Potentiation of the agonist
response of mGluR4 by the disclosed compounds was observed as an increase in response to the
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.

[0169] 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
ICso 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
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b] pyri din-3 -amne 276.2 78.8 6 N-(3 -(trifluoronmethyl)phenyl)i soxazolo
[4,5 - b]pyri din-3 -amne 280.2 434 7 N-(4-chloro-3
- met hoxypweregllyiogsetazol o [4,5 - bl pyri din-3 -am ne 276P2T/US2011/024627

noncompetitive antagonism at mGluR4. The second mode also indicates whether the sample

compounds also affect the maximum response to mGluR4 to agonists.

[0170] 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

[0171] 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):

X \ I
ﬁ\_ w 09

R —X

Z

including wherein each X is independently selected from CR® or N; Y is selected from O or S,; Z
is selected from CR’ or N; W is selected from O or NH; A is selected from Cs-C); cycloalkyl or
C;-Cy;, cycloalkenyl or aryl or heteroaryl or C;-Cy, heterocycloalkyl or Cs-C,, heterocycloalkenyl
or 3-8 membered ring comprising C, O, S, and/or N; R is selected from hydrogen, halogen, C, 19
alkyl, Cs.1o cycloalkyl, OC,.; alkyl (which would contain a C;3 membered ring containing C, O, S
or N, optionally substituted with one or more R*), NR'R*, CONR’R*, S(0)o.,NR’R?, CN or CFj;
R' is independently selected from hydrogen, halogen, C,.1o alkyl, Cs.10 cycloalkyl, OC,.;o alkyl

(which would contain a Cs.¢ membered ring containing C, O, S or N, optionally substituted with
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2100 8 N-(3 , 4-di met hoxyphenyl )i soxazolo [4,5 - b]pyri din-3 -amne 272.2
4340 9 N- (3 -fluorophenyl)i soxazolo [4,5 -b]pyri din-3 - am ne 220.2 651
WO 2011/100614 PCT/US2011/024627

one or more R*), NR’R*, COR’R*, CR’R*, CONR’R?, $(0);.NR’R*, CN; CFs3, or S(0)s2C1.10
alkyl (which may contain a Cs;.s membered ring containing C, O, S or N, optionally substituted
with one or more Ry,); R” is independently selected from hydrogen, halogen, C,_joalkyl, Cs.j0
cycloalkyl, OC,_jp alkyl (which may contain a C;.s membered ring containing C, O, S or N,
optionally substituted with one or more R4), NR:Rs, COR’R?, CR’R?, CONR’R?, S(0),.NR’R",
CN or CF3, or S(0O)o.,Cy.1p alkyl (which may contain a C; s membered ring containing C, O, S or
N, optionally substituted with one or more R,); R' and R” can optionally cyclize to form a ring
comprising Cs-C, cycloalkyl or Cs-C;, cycloalkenyl or aryl or heteroaryl or Cs-Cy,
heterocycloalkyl or 3-8 membered ring comprising C, O, S, and/or N, optionally substituted with
one or more Ry; R” is selected from hydrogen, C,¢alkyl, Cs.;o cycloalkyl, aryl, benzyl, heteroaryl,
halogen, CN, CF;, COR’R*, CR'R*, CONR’R, S(O)O_ZNR3 R*: R*is selected from hydrogen, Ci
alkyl, Cs.10 cycloalkyl, aryl, benzyl, heteroaryl, halogen, CN, CF;, COR’R’, CR’R?, CONR’R",
S(0).NR’R*; R* and R* can optionally cyclize to form a ring comprising C3-C, cycloalkyl or Cs-
Cy; cycloalkenyl or aryl or heteroaryl or Cs;-C,, heterocycloalkyl or 3-8 membered ring
comprising C, O, S, and/or N, optionally substituted with one or more R’; R’ is selected from
hydrogen, halogen, OC,.; alkyl (which may contain a C;3 membered ring containing C, O, S or
N, optionally substituted with one or more R*), CN, CFj; or a pharmaceutically acceptable salt
thereof or a pharmaceutically acceptable derivative thereof with a pharmaceutically acceptable

carrier.

[0172] 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

[0173] 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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Exanpl e Name Purity_ Comments EC50 10 N-(4-chl oro- 3-
(trifluoronethyl)phenyl)i soxazolo [4,5 - b]pyri din-3 -amne Rt = 0.944
m n., LCN®O 2008806254 nm and ELSD, mz = 314.0 [ M + H| PCIAIS2011/024627
N-(1((4-(tert-butyl)phenyl)sul fonyl)-1H pyrrol-3 -yl)i soxazolo [4,5
-b]lpyri din-3 -amne Rt = 3.25 mn., LCV5 >98% @214 and 254 nm and ELSD,
mz = 397.1 [M+ H
1
()

X \ I
ﬁ\_ w 1

R —X

Z

including wherein each X is independently selected from CR® or N; Y is selected from O or S,; Z
is selected from CR’ or N; W is selected from O or NH; A is selected from Cs-C); cycloalkyl or
C;-Cy;, cycloalkenyl or aryl or heteroaryl or C;-Ci, heterocycloalkyl or Cs-C,, heterocycloalkenyl
or 3-8 membered ring comprising C, O, S, and/or N; R is selected from hydrogen, halogen, C, 19
alkyl, Cs.1o cycloalkyl, OC,.; alkyl (which would contain a C;3 membered ring containing C, O, S
or N, optionally substituted with one or more R*), NR'R*, CONR’R*, S(0)o,NR’R?, CN or CFj;
R' is independently selected from hydrogen, halogen, C,.1o alkyl, Cs.10 cycloalkyl, OC,.;o alkyl
(which would contain a Cs.¢ membered ring containing C, O, S or N, optionally substituted with
one or more R*), NR’R*, COR’R*, CR’R*, CONR’R?, $(0);.NR’R*, CN; CFs3, or S(0)s2C1.10
alkyl (which may contain a Cs;.¢ membered ring containing C, O, S or N, optionally substituted
with one or more R,); R? is independently selected from hydrogen, halogen, C.10 alkyl, Cs.10
cycloalkyl, OC,_jo alkyl (which may contain a C;.s membered ring containing C, O, S or N,
optionally substituted with one or more R4), NR:Rs, COR’R?, CR’R?, CONR’R?, S(0),.NR’R",
CN or CF3, or S(O)o.2C;.10 alkyl (which may contain a C;.s membered ring containing C, O, S or
N, optionally substituted with one or more R,); R' and R” can optionally cyclize to form a ring
comprising Cs-C, cycloalkyl or Cs-C;, cycloalkenyl or aryl or heteroaryl or Cs-Cy,
heterocycloalkyl or 3-8 membered ring comprising C, O, S, and/or N, optionally substituted with
one or more Ry; R” is selected from hydrogen, C,¢alkyl, Cs.jo cycloalkyl, aryl, benzyl, heteroaryl,
halogen, CN, CF;, COR’R*, CR'R*, CONR’R, S(O)O_ZNR3 R*: R*is selected from hydrogen, Ci
alkyl, Cs.10 cycloalkyl, aryl, benzyl, heteroaryl, halogen, CN, CF;, COR’R, CR’R?, CONR’R",
S(0).NR’R*; R* and R* can optionally cyclize to form a ring comprising C3-C, cycloalkyl or Cs-
Cy; cycloalkenyl or aryl or heteroaryl or Cs;-C,, heterocycloalkyl or 3-8 membered ring
comprising C, O, S, and/or N, optionally substituted with one or more R’; R’ is selected from

hydrogen, halogen, OC,.; alkyl (which may contain a C;s membered ring containing C, O, S or



12 3
1. 47

N- ( 4-

mn.,

N- ( 4-

mn. ,

-chloro-5 -(is oxazolo [4,5 -b]pyri din-3 - ylam no)benzonitrile Rt

mn., LCMS: >98% @220 and 254 nm mz = 271.1 [M+ H 13

br owo2efl/wos1ephenyl )i soxazol o[ 4, 5- b] pyri din-3 - 2ETAS201/024625. 4
LCVB: >98% @220 and 254 nm mz = 308.0 [M+ H 14

br ono- 3- chl orophenyl )i soxazol o[ 4,5- b]pyri din-3 -anmine Rt = 1.61
LCMS: >98% @220 and 254 nm mz = 324.0 [M+ H|

N, optionally substituted with one or more R*), CN, CFj; or a pharmaceutically acceptable salt

thereof or a pharmaceutically acceptable derivative thereof.

[0174] The disclosed uses for potentiating mGluR4 receptor activity in a mammal can
further be directed for use in treating one or more disorders, for example neurological and
psychiatric disorders and other disease states associated with glutamate dysfunction (e.g.,

Parkinson’s disease) in a subject, for example a mammal or a human.

H. KiIT1S

[0175] In one aspect, the invention relates to kits comprising a compound having a

structure represented by formula (I):

*)

) |

o 2
R/\=X w R(1'3)
including wherein each X is independently selected from CR® or N; Y is selected from O or S,; Z
is selected from CR’ or N; W is selected from O or NH; A is selected from Cs-C); cycloalkyl or
C;-Cy;, cycloalkenyl or aryl or heteroaryl or C;-Ci, heterocycloalkyl or Cs-C,, heterocycloalkenyl
or 3-8 membered ring comprising C, O, S, and/or N; R is selected from hydrogen, halogen, C, 19
alkyl, Cs.1o cycloalkyl, OC,.; alkyl (which would contain a C;3 membered ring containing C, O, S
or N, optionally substituted with one or more R*), NR'R*, CONR’R*, S(0)o,NR’R?, CN or CFj;
R' is independently selected from hydrogen, halogen, C,.1o alkyl, Cs.10 cycloalkyl, OC,.;o alkyl
(which would contain a Cs.¢ membered ring containing C, O, S or N, optionally substituted with
one or more R*), NR’R*, COR’R*, CR’R*, CONR’R?, $(0);.NR’R*, CN; CFs3, or S(0)s2C1.10
alkyl (which may contain a Cs;.s membered ring containing C, O, S or N, optionally substituted
with one or more Ry,); R” is independently selected from hydrogen, halogen, C,_joalkyl, Cs.j0
cycloalkyl, OC,_jo alkyl (which may contain a C;.s membered ring containing C, O, S or N,
optionally substituted with one or more R4), NR:Rs, COR’R?, CR’R?, CONR’R?, S(0),.NR’R",

71 —



15 N-(4-fluoro-3- (trifluoronethyl)phenyl)isoxazolo [4,5 - b]pyri din-3
-amne RR = 3.04 mn., LCVMs >90% @214 nm mz = 298.0 [M+ H 16

N (14( 2- cwbaenobeoayl ) sul f onyl) - 1H pyrrol - 3 -yl)i soxaz@Coe/ys4913/024sppyr i
din-3 -amne Rt = 1.52 mn., LCMS: >98% @220 and 254 nm nz = 388.0 [M +
H; 1H NVR > 8.92E-08 WD 2011/ 100614PCT/ US2011/ 024627

CN or CF3, or S(O)o.2C;.10 alkyl (which may contain a C;.s membered ring containing C, O, S or
N, optionally substituted with one or more R,); R' and R” can optionally cyclize to form a ring
comprising Cs-C, cycloalkyl or Cs-C;, cycloalkenyl or aryl or heteroaryl or Cs-Cy,
heterocycloalkyl or 3-8 membered ring comprising C, O, S, and/or N, optionally substituted with
one or more Ry; R” is selected from hydrogen, C,¢alkyl, Cs.jo cycloalkyl, aryl, benzyl, heteroaryl,
halogen, CN, CF;, COR’R*, CR'R*, CONR’R, S(O)O_ZNR3 R*: R*is selected from hydrogen, Ci
alkyl, Cs.1o cycloalkyl, aryl, benzyl, heteroaryl, halogen, CN, CFs;, COR’R?, CR'R*, CONR’R,
S(0).NR’R*; R* and R* can optionally cyclize to form a ring comprising C;-C, cycloalkyl or Cs-
Cy; cycloalkenyl or aryl or heteroaryl or Cs;-C,, heterocycloalkyl or 3-8 membered ring
comprising C, O, S, and/or N, optionally substituted with one or more R’; R’ is selected from
hydrogen, halogen, OC,.; alkyl (which may contain a C;s membered ring containing C, O, S or
N, optionally substituted with one or more R*), CN, CFj; or a pharmaceutically acceptable salt
thereof or a pharmaceutically acceptable derivative thereof, and one or more of a drug having a
known side-effect of increasing metabotropic glutamate receptor activity, a drug known to treat a
disorder associated with increasing metabotropic glutamate receptor activity, and/or a drug

known to treat the neurotransmission dysfunction and other disease states.

[0176] 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.

[0177] 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

7



95% 1H NWR (400 MHz, DWVsO-d6): d 10.10 (s, 1H), 8.66 (d, J = 4.3 Hz, 1H),
8.10 (d, J = 8.5 Hz, 1H), 7.68-7.65 (m 1H), 7.47-7.22 (m 5H), 6.85 (m
1H), 6.50wQrep11l1epe145. 02 (s, 2H). 17 N phenyli soxazol o p¢TAS2M@]1py4627 di n- 3
-amne R = 1.33 min., LCVE >98% @220 and 254 nm mz = 212.2 [M+ H|
2.03E-06 18 N-(3- (trifluoronethoxy)phenyl)isoxazol o[4,5- b]pyri din-3
-amne RR = 1.50 mn., LCMS: >98% @220 and 254 nm mz = 296.2 [M+ H|
1.17E-06 19 . . . : : . .

disease states) and instructions for coadminstration to a patient with one or more disclosed

compounds, compositions, and/or products.

I. EXPERIMENTAL

[0178] The following examples are put forth so as to provide those of ordinary skill in the
art with a complete disclosure and description of how the compounds, compositions, articles,
devices and/or methods claimed herein are made and evaluated, and are intended to be purely
exemplary of the invention and are not intended to limit the scope of what the inventors regard as
their invention. Efforts have been made to ensure accuracy with respect to numbers (e.g.,
amounts, temperature, etc.), but some errors and deviations should be accounted for. Unless
indicated otherwise, parts are parts by weight, temperature is in °C or is at ambient temperature,

and pressure is at or near atmospheric.

[0179] 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



N- (benzo[d] [ 1, 3] di ox0l-5-yl)isoxazolo[4,5- b]pyri din-3 -amne Rt = 1.29
mn., LCMS: >98% @220 and 254 nm mlz = 256.2 [M+ H 1.00E-06 20

N- (4- chl owo-28timwbdiy| phenyl )i soxazol o[ 4, 5- b] pyri di n-3 Pamiuseo1Ro24521. 53
mn., LCMS: >98% @220 and 254 nm niz = 260.2 [M+ H 5.90E-07 21
N-(1-tosyl-1H pyrrol -3-yl)isoxazol o[ 4,5- b]pyri din-3 -amne LCVS: >98% @
220 and 254 nm mz = 355.2 [M+ H 22

1,2-benzenedisulfonyl dichloride was purchased from TCI America. All other reagents were
purchased from Aldrich Chemical Co. and were used without purification.

General Scheme

1) NH,OHHCI, NaOH

[YIF ethanol, H,0 [YIF(OH
=z AN N
X (|) 2) N-chlorosuccinimide X

R Cl
1 DMF, 50 °C 2
aniline, rt
1,4-dioxane
Y\ o) Y- FOH
| N NaH | N
X X7
HN—XR  DWMF, 1t HN
7 [ Jg
=
4 3
General Procedures:
HO,
o
| A Cl
N

3-fluoro-N-hydroxypicolinimidoyl chloride (2). To a solution of 3-fluoro-2-formylpyridine (1)
(4.0 g, 32 mmol) and hydroxylamine hydrochloride (2.45g, 35.2 mmol) in ethanol (123 mL) and
H,O (245 mL) was added a solution of NaOH (50% w/w, 12.8 mL). After 1h at rt, the rxn was
neutralized to pH 7 with the addition of concentrated HCl. The rxn was extracted with DCM and
the combined organic layers were washed with brine, dried (MgSO.) and filtered. The volatiles
were removed under reduced pressure to afford 3-fluoropicolinaldehyde oxime.

LCMS: >98% @, 254 nM, Ry = 0.411 min, m/z = 141.3 [M + H]".

To a solution of 3-fluoropicolinaldehyde oxime (1.0g, 7.1 mmol) in DMF (15.8 mL) was added
N-chlorosuccinimide (1.05g, 7.85 mmol). The rxn was heated to 50 °C. After 30 min, the rxn
was added to ice water and extracted with EtOAc. The collected organic layers were washed

with H,O (2 x 50 mL), brine (30 mL), dried (MgSO,) and filtered. Concentration provided 3-
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1 -(3 -(isoxazolo [4,5 -b]pyridin-3 - ylam no)phenyl)ethanone Rt = 1.28
mn., LCMS: >98% @220 and 254 nm mnmlz = 254.2 [M+ H 3.66E-06 23

N- (3, 4- diwbuoriopb@nyl )i soxazol o[ 4, 5- b] pyri di n-3 -am n@CRUS2011/0442™ n. ,
LCVS: >98% @220 and 254 nm mz = 248.2 [M+ H 3.38E-07 24 N (4-fluoro-3-
met hoxyphenyl )i soxazol o[ 4, 5-b] pyridin-3- amne Rt = 1.36 mn., LCM5 >98% @
220 and 254 nm mz = 260.2 [M+ H 4.68E-07 25

fluoro-N-hydroxypicolinimidoyl chloride as a yellow solid, which was taken through to the next
step.
LCMS: >98% @ 254 nM, Ry = 0.622 min, m/z = 175.2 [M + H] .

HO\
PPN
| N H Cl

N

N-(3-chlorophenyl)-3-fluoro-N'-hydroxypicolinimidamide (3). A solution of 3-fluoro-N-
hydroxypicolinimidoyl chloride 2 (1.35g, 7.73 mmol) in 1,4-dioxane (15 mL) was added via
cannula to a solution of 3-chloroaniline (4.5 mL, 43 mmol) in 1,4-dioxane (10 mL). After 12 h at
rt, the rxn was added to EtOAc: H,O (1:1). The organic layer was separated and washed with
brine (30 mL), dried (MgSO.), filtered and concentrated to afford N-(3-chlorophenyl)-3-fluoro-
N'-hydroxypicolinimidamide was taken through to the next step.

LCMS: >34% @, 214 nM and >90% ELSD, Ry = 2.160 min, m/z = 266.0 [M + H]".

Example 1:

&NQCI

—N H

N-(3-chlorophenyl)isoxazolo[4,5-b]pyridin-3-amine

A solution of N-(3-chlorophenyl)-3-fluoro-N'-hydroxypicolinimidamide, 3, (7.73 mmol) in DMF
(50 mL) was added at 0 °C to a mixture of NaH (1.2 g, 31 mmol, 60 % oil dispersion) in DMF
(20 mL). After addition was complete, the ice bath was removed. An additional 12 h passed and
the rxn was added to EtOAc:H20 (1:1). The organic layer was separated and washed with H,O,
brine, dried (MgSQ,) and filtered. The solvent was removed under reduced pressure and the
residue was purified by reverse phase liquid column chromatography (50-75% acetonitrile: water
with 0.1% trifluoroacetic acid) to yield N-(3-chlorophenyl)isoxazolo[4,5-b]pyridin-3-amine as a
pale yellow solid (0.52 g, 24% over two steps).



N- (2, 2-di fluorobenzo [d] [1,3] dioxol-5 - yl)i soxazolo [4,5 -b]pyri din-3
-amne R = 1.50 mn., LCVS: >98% @220 and 254 nm nfz = 292.1 [M+ H
( pewbl20ovwedithoxy) phenyl ) i soxazol o[ 4, 5- b] pyri di nPBTABRINM24807 = 1. 45

N- ( 3-
mn.,

LCVS: >98% @ 214 and 254 nm mz = 328.0 [M+ H 4.04E-06 27

N- (3-chl oropheny1l) - 5-fl uoroi soxazol o[ 4,5- b]pyri din-3 -amne Rt = 1.47

mn. ,

LCMS: >98% @214 and 254 nm mz = 264.1 [M+ H|
To obtain the HCI salt of the parent compound, the yellow solid was added to DCM: NaHCO;
(sat’d aqueous) (1:1) and the organic layer was separated, dried (MgSO,), filtered and
concentrated. Afterwards, the title compound was dissolved in DCM (20 mL) and at 0 °C 4 M
HCl in 1,4-dioxane (I mL) was added. After 10 min, the ice bath was removed. A precipate
formed after 30 min. The solvent was removed under reduced pressure to afford N-(3-
chlorophenyl)isoxazolo[4,5-b]pyridin-3-amine HCl salt.
LCMS: Ry = 1.48 min, >98% @ 220 and 254 nM, m/z = 246.2 [M + H]"

'H NMR (400 MHz, ds-DMSO): >95% & 10.21 (br s, 1H), 8.71 (dd, J = 4.4, 0.8 Hz, 1H), 8.16
(dd, J=8.4, 0.8 Hz, 1H), 7.92 (dd, J = 2.0, 2.0 Hz, 1H), 7.75 (dd, J = 8.4, 1.6 Hz, 1H), 7.70 (dd,
J=28.4,4.4Hz, 1H), 7.37 (dd, J = 8.4, 8.0 Hz, 1H), 7.03 (dd, J = 8.0, 1.6 Hz, 1H).
HRMS, calc’d for C;,HoN;OCI (M+H"), 246.0434; found 246.0428.

Example 2:

SWeW
"N O)\F
—N H

N-(3-(difluoromethoxy)phenyl)isoxazolo[4,5-b]pyridin-3-amine

Following a similar procedure as (4), N-(3-(difluoromethoxy)phenyl)isoxazolo[4,5-b]pyridin-3-
amine was obtained as a yellow solid.

LCMS: Ry = 1.40 min, >98% @ 220 and 254 nM, m/z=278.2 [M + H]"

'H NMR (400 MHz, ds-DMSO): >95% & 10.19 (br s, 1H), 8.71 (dd, J = 4.8, 0.8 Hz, 1H), 8.15
(dd, J = 8.4, 0.8 Hz, 1H), 7.72-7.65 (m, 3H), 7.39 (dd, J = 8.4, 8.0 Hz, 1H), 7.21 (t, *Jur= 74
Hz, 1H), 6.79 (dd, J = 8.4, 2.0 Hz, 1H).

HRMS, calc’d for C13H;oNzO,F, (M+H"), 278.0741; found 278.0732.

Example 3:

O~N /@F
\
@AN cl
=N

N-(3-chloro-4-fluorophenyl)isoxazolo[4,5-b]pyridin-3-amine

26



1. 53E-07 28 N-phenylfuro [3,2-b]pyri din-3 -amne Rt = 1.07 mn., LCMVS:
>98% @15 and 254 nm mz = 211 [M+ H 29

N- ( 3- chl owopharpbgifiur of 3, 2- b] pyri di n-3- amine Rt = 0. 90Peirfus201L0M627 >98% @
215 and 254 nm mz = 245.1 [M+ H 30 N-(3 -chlorophenyl)b enzo [d]

| soxazol - 3- am ne

Following a similar procedure as (4), N-(3-chloro-4-fluorophenyl)isoxazolo[4,5-b]pyridin-3-
amine was obtained as a solid.

LCMS: Ry = 1.49 min, >98% @ 254 nM, m/z = 264.1 [M + H]"

Example 4:

\
Qv
=N

N-(3,4-dichlorophenyl)isoxazolo[4,5-b]pyridin-3-amine
Following a similar procedure as (4), N-(3,4-dichlorophenyl)isoxazolo[4,5-b]pyridin-3-amine was
obtained as a solid.

LCMS: Ry = 1.60 min, >98% @ 254 nM, m/z = 280.1 [M + H]"

Example 5:

\
v~
=N

N-(3-chloro-4-methoxyphenyl)isoxazolo[4,5-b]pyridin-3-amine
Following a similar procedure as (4), N-(3-chloro-4-methoxyphenyl)isoxazolo[4,5-b]pyridin-3-
amine was obtained as a solid.
LCMS: Ry = 1.43 min, >98% @ 254 nM, m/z =276.2 [M + H]"
Example 6:

O~N
\
N F
/ N F

N-(3-(trifluoromethyl)phenyl)isoxazolo[4,5-b]pyridin-3-amine



Rt = 1.50 min., LCM5: >98% @220 and 254 nm mz = 245.2 [M+ H 1.14E-06
WO 2011/ 100614PCT/ US2011/ 024627 31 N-(3 -fluorophenyl)benzo [d] isoxazol - 3-
am ne Rt wO2oB%0nin. , LCVMS: >98% @ 220 and 254 nm nlz 2CIAB2@1[024627 H|

4. 09E-06 32 N-(3 -chloro-4- fluorophenyl)benzo [d] isoxazol-3 -amne R =
1.51 min., LCMS: >98% @220 and 254 nm nmlz = 263.2 [M+ H]

Following a similar procedure as (4), N-(3-(trifluoromethyl)phenyl)isoxazolo[4,5-b]pyridin-3-

amine was obtained as a solid.

LCMS: Ry = 1.49 min, >98% @ 254 nM, m/z = 280.2 [M + H]"

Example 7:

\
@)\N o~
_Nn H

N-(4-chloro-3-methoxyphenyl)isoxazolo[4,5-b]pyridin-3-amine

Following a similar procedure as (4), N-(4-chloro-3-methoxyphenyl)isoxazolo[4,5-b]pyridin-3-

amine was obtained as a solid.

LCMS: Ry = 0.889 min, >98% @ 254 nM, m/z = 276.2 [M + H]'

Example 8:

\
@)\N o~
_Nn H

N-(3,4-dimethoxyphenyl)isoxazolo[4,5-b]pyridin-3-amine

Following a similar procedure as (4), N-(3,4-dimethoxyphenyl)isoxazolo[4,5-b]pyridin-3-amine
was obtained as a solid.

LCMS: Ry = 0.817 min, >98% @ 254 nM, m/z=272.2 [M + H]"

Example 9 :

\
B F

N
—N H

N-(3-fluorophenyl)isoxazolo[4,5-b]pyridine-3-amine
Following a similar procedure as (4), N-(3,4-dimethoxyphenyl)isoxazolo[4,5-b]pyridin-3-amine



33 N(3 -chloro-4- nethoxyphenyl)b enzo [d] isoxazol-3 -amne RR = 1.45
mn., LCMS: >98% @220 and 254 nm mz = 275.2 [M+ H 7.03E-06 34 N-(3
- (di f | uvorwoebhioygiphenyl) - 7- fl uorobenzo [d] is oxazol - BCTarsRomg/0Rk62E 3. 70
mn., LCMS: >98% @214 and 254 nm nlz = 295.1 [M+ H 35
N- (3, 4-di fl uorophenyl)-7- fluorobenzo [d] is oxazol-3 -am ne

was obtained as a solid.

LCMS: >98% @ 254 nM, m/z =230.2 [M + H]'

Example 10:

\
'\,'\ N cl

H

—

N-(3-chlorophenyl)isoxazolo[5,4-b]pyridin-3-amine

Following a similar procedure to (4), N-(3-chlorophenyl)isoxazolo[5,4-b]pyridin-3-amine was
obtained as a solid.

LCMS: Ry = 1.50 min, >98% @ 254 nM, m/z = 246.2 [M + H]"

'H NMR (400 MHz, ds-DMSO): >95% & 10.03 (br s, 1H), 8.63 (dd, J = 4.8, 1.6 Hz, 1H), 8.56
(dd, J=8.0, 1.6 Hz, 1H), 7.82 (dd, J = 2.4, 2.0 Hz, 1H), 7.54 (dd, J = 8.4, 2.0 Hz, 1H), 7.50 (dd,
J=17.6,4.8 Hz, 1H), 7.40 (dd, J = 8.0, 8.0 Hz, 1H), 7.05 (dd, J = 7.6, 1.6 Hz, 1H).

Example 11:

O~N
\
N F
N
[ H F

= F

N-(3-(trifluoromethyl)phenyl)isoxazolo[ 5,4-b]pyridin-3-amine
Following a similar procedure to (4), N-(3-(trifluoromethyl)phenyl)isoxazolo[5,4-b]pyridin-3-
amine was obtained as a solid.
LCMS: Ry = 1.52 min, >98% @ 254 nM, m/z = 280.2 [M + H]"
'H NMR (400 MHz, ds-DMSO): >95% & 10.21 (br s, 1H), 8.63 (dd, J = 4.8, 1.6 Hz, 1H), 8.58
(dd, J=8.0, 1.6 Hz, 1H), 8.06 (s, 1H), 7.89 (dd, J = 7.6, 1.6 Hz, 1H), 7.62 (dd, J = 8.0, 7.6 Hz,
1H), 7.51 (dd, J = 8.0, 4.8 Hz, 1H), 7.44 (d, J= 7.6 Hz, 1H), 7.05 (dd, J = 7.6, 1.6 Hz, 1H).



R =3.77 mn., LCV5 >98% @214 and 254 nm mz = 265.1 [M+ H 36
7-fluoro-N-(3- (perfluoroethoxy)phenyl)benzo[d]isoxazol- 3-amne Rt = 3.91
mn., LCWBO 200889214 and 254 nm mz = 345.1 [M + |- 1PCTAB20M1/(034627

-chl orophenyl)-7- fluorobenzo [d] is oxazol-3 -amine Rt = 3.95 mn., LCVS
>98% @214 and 254 nm mz = 263.1 [M+ H 38 7-fluoro-N-(3-

2-Fluoro-NV-hydroxy-6-methoxybenzimidoyl chloride . To a solution of 2-fluoro--6-
methoxybenzaldehyde (1) (0.5 g, 3 mmol) and hydroxylamine hydrochloride (0.25 g, 3.6 mmol) in
ethanol (12.5 mL) and H,O (2.5 mL) was added a solution of NaOH (50% w/w, 1.2 mL). After
1h at rt, the rxn was neutralized to pH 7 with the addition of concentrated HCI. The rxn was
extracted with DCM and the combined organic layers were washed with brine, dried (MgSO,)
and filtered. The volatiles were removed under reduced pressure to afford 2-fluoro-6-
methoxybenzaldehyde oxime.

LCMS: >98% @, 254 nM, Ry = 1.012 min, m/z = 170.2 [M + H]".

To a solution of 2-fluoro-6-methoxybenzaldehyde oxime (0.53 g, 3.1 mmol) in DMF (7.0 mL)
was added N-chlorosuccinimide (0.46 g, 3.4 mmol). The rxn was heated to 50 °C. After 30 min,
the rxn was added to ice water and extracted with EtOAc. The collected organic layers were
washed with H,0O, brine, dried (MgSO,) and filtered. Concentration provided 2-Fluoro-N-

hydroxy-6-methoxybenzimidoyl chloride as a solid, which was taken through to the next step.

LCMS: @ 254 nM, Ry = 1.162 min, m/z = 204.0 [M + H]".

Example 12:

\
Q)\N Cl
H
o)
/

N-(3-chlorophenyl)-4-methoxybenzo[d]isoxazol-3-amine

Following a similar procedure to (4), N-(3-chlorophenyl)-4-methoxybenzo[d]isoxazol-3-amine

was obtained as a solid.
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fl uor ophenyl ) benzo [d] isoxazol-3 -amne Rt = 3.66 mn., LCVMS: >98% @ 214
and 254 nm mz = 247.1 [M+ H 39 N (3 -chloro-4-fluorophenyl)-7-

fl uor obermo 2pdj10d@4oxazol -3 -anmine Rt = 2.84 mn., LCVSPCFAB1@N2647 and 254
nm mz =281.0 [M+ H 40 N (3 -chl oro-4-nmet hoxyphenyl)-7- fluorobenzo
[d] is oxazol-3 -amne Rt = 3.72 mn., LCMS >98% @214 nm >81% @ 254 nm
mz =293.0 [M+ H 41

LCMS: Ry = 1.60 min, >98% @ 254 nM, m/z =275.1 [M + H]"

Example Name M+H ECso (nM)
1 N—(3—chlorophenyl)lsox.azolo[4,5-b]pyrldm-3- 2462 209
amine

5 N-(3 —(dlﬂuorometh.ogy)phenyl)1soxaz010 [4,5- 2782 364
b]pyridin-3-amine

3 N-(3 —ch10r0—4—ﬂuqrpphenyl?lsoxazolo[4,5 - 264.1 293
b]pyridin-3-amine

4 N-(3 ,4—dlchlorophenyl)lsgxazolo [4,5-b]pyridin- 280.1 4610

3-amine

5 N-(3 —chlor0—4—metho?;yphenyl)lsoxazolo[4,5 - 276.2 738
b]pyridin-3-amine

6 N-(3 —(tr1ﬂu0r0methy1)pheny1)1soxazolo [4,5- 280.2 434
b]pyridin-3-amine

7 N-(4-chloro-3 —metho?iyphenyl)lsoxazolo [4,5- 276.2 2100
b]pyridin-3-amine

3 N-(3 ,4—dlmethox.yphenyl)1§0xaz010[4,5 - 2722 4340
b]pyridin-3-amine

9 N—(3—ﬂuorophenyl)lsox.azolo[4,5—b]pyrldln—3— 220.2 651

amine
Example | Name Purity Comments ECso
N-(4-chloro-3- Rt = 0.944 min., LCMS:
(trifluoromethyl)phenyl)isoxazolo[4,5- >98% (@, 254 nm and ELSD,
10 b]pyridin-3-amine m/z=314.0 [M + H]

Rt =3.25 min., LCMS: >98%
N-(1-((4-(tert-butyl)phenyl)sulfonyl)-1H- @ 214 and 254 nm and ELSD,
11 pyrrol-3-yl)isoxazolo[4,5-b]pyridin-3-amine | m/z=397.1 [M + H]
Rt=1.47 min., LCMS: >98%
3-chloro-5-(isoxazolo[4,5-b]pyridin-3- @ 220 and 254 nm, m/z =

12 ylamino)benzonitrile 271.1 M+ H]

Rt=15.4 min., LCMS: >98%
N-(4-bromo-3-fluorophenyl)isoxazolo[4,5- | @ 220 and 254 nm, m/z =

13 b]pyridin-3-amine 308.0 [M + H]

Rt=1.61 min., LCMS: >98%
N-(4-bromo-3-chlorophenyl)isoxazolo[4,5- | @ 220 and 254 nm, m/z =

14 b]pyridin-3-amine 324.0 M+ H]
N-(4-fluoro-3- Rt = 3.04 min., LCMS: >90%
(trifluoromethyl)phenyl)isoxazolo[4,5- @ 214 nm, m/z =298.0 [M +
15 b]pyridin-3-amine H]

Rt=1.52 min., LCMS: >98%
N-(1-((2-chlorobenzyl)sulfonyl)-1H-pyrrol- | @ 220 and 254 nm, m/z =
16 3-yDisoxazolo[4,5-b]pyridin-3-amine 388.0 [ M+ H]; 1HNMR > 8.92E-08
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N- (3 -chl oro-

44(5 - (tri

pyri
>98% @ 220 and 254 nm

din-3 -

fl uor onet hyl ) pyri di n-
2-yl ) oxy) phenyl )i soxazol o[ 4, 5-b] pyridi n-3- am ne Rt=0. 819 m n,
[M+ H; wogui@ead and 254 nm

yl oxy) phenyl )i soxazolo [4,5 -1)]
340.0 [M+ H];

m z

42 N-(3 -chl oro-4- (pyr &Lirnys2011/024627
amne Rt=0.719 mn,
43 (2-chloro-4-(isoxazolo [4,5 -1)]

pyri din-3 - ylam no)phenyl)(3- (trifluoronethyl)phenyl)nmethanone Rt =0.849
mn, mz—4480|M+H-—>08%-@220—-and254—+m
95%. 1H NMR (400 MHz,
DMSO-d6): d 10.10 (s, 1H),
8.66 (d, ] =4.3 Hz, 1H), 8.10
(d, J=8.5Hz, 1H), 7.68-7.65
(m, 1H), 7.47-7.22 (m, SH),
6.85 (m, 1H), 6.50 (m, 1H),
5.02 (s, 2H).
Rt=1.33 min., LCMS: >98%
@ 220 and 254 nm, m/z =
17 N-phenylisoxazolo[4,5-b]pyridin-3-amine 212.2 [M+H] 2.03E-06
N-(3- Rt=1.50 min., LCMS: >98%
(trifluoromethoxy)phenyl)isoxazolo[4,5- @ 220 and 254 nm, m/z =
18 b]pyridin-3-amine 296.2 [M + H] 1.17E-06
Rt =1.29 min., LCMS: >98%
N-(benzo[d][1,3]dioxol-5-yl)isoxazolo[4,5- | @ 220 and 254 nm, m/z =
19 b]pyridin-3-amine 256.2 [M + H] 1.00E-06
Rt=1.53 min., LCMS: >98%
N-(4-chloro-3-methylphenyl)isoxazolo[4,5- | @ 220 and 254 nm, m/z =
20 b]pyridin-3-amine 260.2 [M + H] 5.90E-07
N-(1-tosyl-1H-pyrrol-3-yl)isoxazolo[4,5- LCMS: >98% (@ 220 and 254
21 b]pyridin-3-amine nm, m/z =355.2 [M + H]
Rt=1.28 min., LCMS: >98%
1-(3-(isoxazolo[4,5-b]pyridin-3- @ 220 and 254 nm, m/z =
22 ylamino)phenyl)ethanone 254.2 M+ H] 3.66E-06
Rt =1.41 min., LCMS: >98%
N-(3,4-difluorophenyl)isoxazolo[4,5- @ 220 and 254 nm, m/z =
23 b]pyridin-3-amine 248.2 [M + H] 3.38B-07
N-(4-fluoro-3- Rt=1.36 min., LCMS: >98%
methoxyphenyl)isoxazolo[4,5-b]pyridin-3- | @ 220 and 254 nm, m/z =
24 amine 260.2 [M + H] 4.68E-07
Rt=1.50 min., LCMS: >98%
N-(2,2-difluorobenzo[d][1,3]dioxol-5- @ 220 and 254 nm, m/z =
25 yDisoxazolo[4,5-b]pyridin-3-amine 292.1 M+ H]
N-(3- Rt=1.45 min., LCMS: >98%
(perfluoroethoxy)phenyl)isoxazolo[4,5- @ 214 and 254 nm, m/z =
26 b]pyridin-3-amine 328.0 M+ H] 4.04E-06
Rt=1.47 min., LCMS: >98%
N-(3-chlorophenyl)-5-fluoroisoxazolo[4,5- | @ 214 and 254 nm, m/z =
27 b]pyridin-3-amine 264.1 [M + H] 1.53E-07
Rt=1.07 min., LCMS: >98%
@ 215 and 254 nm, m/z =211
28 N-phenylfuro[3,2-b]pyridin-3-amine [M+H]
Rt =10.90 min., LCMS: >98%
N-(3-chlorophenyl)furo[3,2-b]pyridin-3- @ 215 and 254 nm, m/z =
29 amine 245.1 [M + H]
Rt=1.50 min., LCMS: >98%
N-(3-chlorophenyl)benzo[d]isoxazol-3- @ 220 and 254 nm, m/z =
30 amine 245.2 [M + H] 1.14E-06

8

= 407.0
mz




[ 0180]

nodi fi cations and vari ations can be nade in the present
departi ngvbromthasscope or spirit of the invention.

invention will be apparent to those skilled in the art from consi deration

It wll

be apparent to those skilled in the art that various

i nventi on w t hout
O rer/isspaeors2df t he

of the specification and practice of the invention disclosed herein. It is
I ntended that WD 2011/ 100614PCT/ US2011/ 024627 t he specification and
exanpl-es—be—consider ed as—exenplary—onby—wth atrye scopeand-spirit of
the ifventioh being indicated by the fol | W hg® By LEMS: >(3§i§1 Unl ess
ot heri se in ch,(étﬂélﬂmplé?PYDbﬁ'Eﬁ‘?B]élﬁ‘g‘a@}ﬁr essi %22(96‘8?1@%‘}‘%?“61* in o edi ent s,
properti ARS8 s reaction conditions, ¢ e to be
under $t ood a$ being nodified in all instaRéesShpiHEMEPA*apout . "
Accor di ngl y, | NriP#Blerorhdi cated to the cont a3y and B WumBtTcal | paramefers set
f ort h|ins% he| Awrephanyhpenzaldiyossdohdreminps t hAe3-H +WHry dependi hg upon|t he
desired properties sought to be determi né8tby.4b hén.gr@désnt8%nention] WO
2011/ 100614PCRHB)SRIODI4-024627 CLAI M5 What | ias228)aail Py, o/z =

33 methoxyphenyl)benzo[ d]isoxazol-3-amine 275.2 [M+H] 7.03E-06

Rt=3.70 min., LCMS: >98%
N-(3-(difluoromethoxy)phenyl)-7- @ 214 and 254 nm, m/z =

34 fluorobenzo[d]isoxazol-3-amine 295.1 [M +H]

Rt =3.77 min., LCMS: >98%
N-(3,4-difluorophenyl)-7- @ 214 and 254 nm, m/z =

35 fluorobenzo[d]isoxazol-3-amine 265.1 [M + H]
7-fluoro-N-(3- Rt=3.91 min., LCMS: >98%
(perfluoroethoxy)phenyl)benzo[d]isoxazol- | (@ 214 and 254 nm, m/z =

36 3-amine 345.1 [M + H]

Rt =3.95 min., LCMS: >98%
N-(3-chlorophenyl)-7- @ 214 and 254 nm, m/z =

37 fluorobenzo[d]isoxazol-3-amine 263.1 [M + H]

Rt=3.66 min., LCMS: >98%
7-fluoro-N-(3- @ 214 and 254 nm, m/z =

38 fluorophenyl)benzo[d]isoxazol-3-amine 247.1 [M + H]

Rt = 2.84 min., LCMS: >98%
N-(3-chloro-4-fluorophenyl)-7- @ 214 and 254 nm, m/z =

39 fluorobenzo[d]isoxazol-3-amine 281.0 [M + H]

Rt =3.72 min., LCMS: >98%
N-(3-chloro-4-methoxyphenyl)-7- @ 214 nm, >81% (@ 254 nm,

40 fluorobenzo[d]isoxazol-3-amine m/z=293.0 [M + H]
N-(3-chloro-4-((5-(trifluoromethyl)pyridin- | Rt=0.819 min, m/z = 407.0
2-yloxy)phenyl)isoxazolo[4,5-b]pyridin-3- | [M + H]; >98% (@ 220 and

41 amine 254 nm.

N-(3-chloro-4-(pyrazin-2- Rt=0.719 min, m/z = 340.0
yloxy)phenyl)isoxazolo[4,5-b]pyridin-3- [M + H]J; >98% @ 220 and

42 amine 254 nm.

(2-chloro-4-(isoxazolo[4,5-b]pyridin-3- Rt=0.849 min, m/z = 418.0
ylamino)phenyl)(3- [M + HJ; >98% (@ 220 and

43 (trifluoromethyl)phenylymethanone 254 nm.

[0180] It will be apparent to those skilled in the art that various modifications and

variations can be made in the present invention without departing from the scope or spirit of the

invention. Other aspects of the invention will be apparent to those skilled in the art from

consideration of the specification and practice of the invention disclosed herein. It is intended that



1. A nmethod for the treatnent of a neurotransm ssion dysfunction and ot her
di sease states associated with nd uR4 activity in a mamal conprising the
step of awioi2nigesitng to the mammal at | east one conmpoumdTius2@idesage and
amount effective to treat the dysfunction in the manmal, the conpound
having a structure represented by a formula: wherein each X is

i ndependent |y selected fron1CR or Ny Yis selected fromOor S; Zis
sel ected fr s selected from O or A is selected.from

m CR

C3- C12 hf‘c%?@ﬁlgig@tm ool b estdgEndias gy emplAryA) R gid yiriteod Tes o
het er al kenyl or 3-8 nenbered ring
conpr?@%ﬁggﬁt&%éHﬁﬁmgﬁgyﬁ%”%ﬁg nggxgg?ected from hydr ogen, hal ogen, Cl1_10
al kyl, C3_10 cycloalkyl, OGC _io alkyl (which would contain a C3_8 nenbered
8 I G0 et s S oL

r i s, independently sel ected from
hydr o@’é‘PPe“ﬁf‘élsBéé?’ﬁ reaﬂwoaihklws qg@w%a?rﬁw are fche wsleryiad as bgiigch woul d

Cont e BT TRIRESSH H40am3Bb A A ol AR, v

S( 0) 0 n2MRE 8R4 ,pafalhhete(nget f@th ﬁ(tﬁé ﬂer&@]arel@p@biqmlanénmmhnayawﬁ depieading ap&3thd
menbered ring containing or N, optionally substituted with one or
nor e Fd&;lrednaomtl@sw@égﬂﬁﬁ@ éﬁfiﬁtyrr@@%by g (PSR IRY@M®8en, hal ogen, CL 10 al kyl,
C3-10 cycl oal kyl, 0C1_10 al kyl (which nmay contain a C3_8 nenbered ring
containing C, 0, Sor N, optionally substituted with one or nore R4),
NR3R4, COR3R4, CR3R4, CONR3R4, S(0)0_2NR3R4, CN or CF3, or S(0)0_2C1_10

al kyl (which may contain a C3_8 nenbered ring containing C, 0, S or N,
optionally substituted with one or nore R4); R and R2 can optionally
cyclize to forma ring conprising C3 - G 2 cycloal kyl or C3-Cl12
cycl oal kenyl or aryl or heteroaryl or C3-Cl2 heterocycloal kyl or 3-8 WD
2011/ 100614PCT/ US2011/ 024627 nenbered ring conprising C, 0, S, and/or N,
optionally substituted with one or nore R4; R3 is selected from hydrogen,
G _6 alkyl, C3-10 cycloal kyl, aryl, benzyl, heteroaryl, halogen, CN CF3,
COR3R4, CR3R4 CONR3R4, S(O)O 2NR3R4 R4 is selected fron1hydrogen ClL 6

al kyl, C3-10 cycl oal kyl, aryl, benzyl, heteroaryl, hal ogen, CN, CF3,

CCR3R4, CR3R4, CONR3R4, S(0)0_2NR3R4; R3 and R4 can optionally cyclize to
forma ring conprising C3-Cl12 cycl oal kyl or C3-Cl12 cycl oal kenyl or aryl or
het eroaryl or C3-Cl2 heterocycl oal kyl or 3-8 nenbered ring conprising C, O,
S, and/or N, optionally substituted with one or nore R5; R5 is selected
from hydrogen, hal ogen, 0C1_10 al kyl (which may contain a C3_8 nenbered
ring containing C, O, Sor N, optionally substituted with one or nore R4),
CN, CF3; or a pharmaceutically acceptable salt thereof or a
pharmaceutically acceptabl e derivative thereof. 2. The nmethod of claim1,
wherein the mammal is a human. 3. The nethod of claim1, wherein the
dysfunction is Parkinson's disease. 4. The nmethod of claim1, wherein the
dysfunction is schizophrenia, psychosis, "schizophreni a-spectrum disorder,
depression, bipolar disorder, cognitive disorder, delirium ammestic

di sorder, anxiety disorder, attention disorder, obesity, eating disorder,
or NVDA receptor-rel ated di sorder.
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5. The method of claim1l1, wherein the dysfunction is Parkinson's disease;
anxi ety; notor effects after al cohol consunption; neurogenic fate

comi t rerwOand/mewunronal survival; epilepsy;, or certain eamasesL1/0bwr7
exanpl e, medul | obl astoma, inflammation (for exanple, multiple sclerosis)
and netabolic disorders (for exanple, diabetes) and taste enhancing
associated with glutamatergi c dysfunction and di seases in which nd uR4
receptor is involved. 6. The net honéj f claiml, wherein the mammal has
been di agnosed with the dysfunctio 'pg to the adm nistering step. 7.
The met hod of claim1, further conprising the step of identifying a mammal
havi ngygagethiled id: reatnent of the dysfunction. 8. The nethod of claiml,
wherei n the endogenous ligand for md uR4 potentiation is glutamate, L-SOP,
or a neurotransmtter. WO 2011/ 100614PCT/ US2011/024627 9. A net hod for
potentiating md uR4 activity in a subject conprising the step of

admi nilst er i/gethodtfpreths tisplent aff a hawsitansmessioo rdws)ﬁundioaatanﬁm dopsscstatgsound

havi n ruct.ur r tedb a. formul.a: erein eac Xi
e p e R R Bt SOPRR e Pt A Gt ingy o e mapmpg

sel ecra?ﬂzaitro‘ﬂg‘c&ﬁ offd ila dAkd Zg% a%@'aﬁféhﬁtdeffe"cﬁ% 1 tRat Nebdy é’fuh@tlo%% @tfetrﬁ%ﬁnrapm
C3-C12 cycl oal ky or C3-ClZ cycl oal kenyl or aryl or heteroaryl or -Cl12
het er ¢y odngaivkg havang %trmmehepresmmﬂddy@aﬂokmnlw or 3-8 nenbered ri ng
conmprising C, 0, S, and/or N, Ris selected from hydrogen, hal ogen, Cl1_10
al kyl, C3_10 cycloal kyl, Cn() al kyl (which woul dgtoptain a C3_8 nmenber ed
ring containing C, 0, Sor N optionally substi fl with one or nore R4),
NR3R4, CONR3R4, S(0)0_2NR3R4, CNwyr CF3; R dependently sel ected from
hydr ogen, hal ogen, C1_10 al kyl, 0C1_10 al kyl (which woul d
contain a C3_8 nenbered ri N, optionally
substituted with one or R4, CONR3R4,
S(0)0_2NR3R4, CN; CF3, o — YNy ,may cont ain a C3_8
menbered ring containing sR;cbitl tuted with one or
nore R4); R2 is indep el ected from hydroge hal ogen, C1_10 al kyl,
C3-10 cycloal kyl, 0C1 10 al kyl (which may contain a C3_8 nenbered ring
cont alylehgn fach® 1sstn@é'pe%en%gfsé19ﬁ@d Fr¥mSUPSEr N @lselctdd R OP6r 9107 & Rfbkted
NR3R4, COR3R4, CR3R4 R4, S(0)0_2NR3R4, CN or CF3, or S(0D)0 _2Cl 10

al kyl f(qminCRﬁonhlyV‘écsrst:m:nadéﬁro@BOS)rmﬁﬁh@nse&ilactedgfmmmﬁt—ﬁlmm@amylﬁ)rC3SCQr N,
optional | stit wth on nor e R2 can opti onal

Sycl i Saclpgdt o avter ﬁt&’ SO P12 B8 TORF Qa%ylcqrdirﬁgy sropgoRkenor 3%

cycl oa) keany. &,rn&ﬁ

rrenbe?%éd rlér?gﬂg:orrprl Sl r%ém@eg%w¥§g§/1§r§elg¥gdoﬂgﬁloga%y sub?tl:ltét}tl%%k}?\n th one
or nore.Rcldatkyl, DGeal ﬂkyle(d/hfaho;mdmycbmgela C@he@n‘t&kddy@g @iitahﬁngf@c DoSIokﬂN .

| b | t , hal
21 B b cDNpaly subsHd Seie BAMITOR N TR R G ONRR oDk s C R ot Baisky!

aryl, ; ) CER3

S(0)0 gﬁ%ﬁgnﬂ%& egﬂ&{éfln hza%g&tg?%]ﬁgﬁ\lyclc C |lze3 ! %4 0 ?ﬁ ng @ﬁr I'sing

C3- Cl2vayd taahik wIC:QmdaheatPrinddn20didg 1006 S@?@I[/obﬁ&&]l@z/sﬁﬁéﬁﬂ@d with one or
more R*), NR’R?, COR’R?, CR’R?, CONR’R*, S(0),.NR'R*, CN; CF3, or S(0)o.C1.10 alkyl

(which may contain a Cs.s membered ring containing C, O, S or N, optionally substituted with one
or more Ry); R” is independently selected from hydrogen, halogen, C1.10 alkyl, Cs.1o cycloalkyl,
OC;.yp alkyl (which may contain a C;.s membered ring containing C, O, S or N, optionally
substituted with one or more Ry), NRsR,, COR’R?, CR’R?, CONR’R*, S(0),.NR'R*, CN or CF;,
or S(0)p2C1.10 alkyl (which may contain a Cs;.s membered ring containing C, O, S or N, optionally
substituted with one or more R4); R' and R” can optionally cyclize to form a ring comprising Cs-

Cy cycloalkyl or C;5-C,; cycloalkenyl or aryl or heteroaryl or C;-Cy; heterocycloalkyl or 3-8



cycl oal kenyl or aryl or heteroaryl or C3-Cl2 heterocycloal kyl or 3-8
menbered ring conprising C, 0, S, and/or N, optionally substituted with one
or nore RBQ?2RE/i08618el ect ed from hydrogen, hal ogen, O0Cl_POTAaiskei/o¢aeh? ch may
contain a C3_8 nenbered ring containing C, 0, S or N, optionally

substituted wth one or nore R4), CN, CF3; or a pharmaceutically
accept abl e sal t thereof or a phar maceuti cal |y acceptabl e derivative

t her eof e.and nt effective to patentiate md uR4 receptor

act | v.wntfeﬁef r@&ﬁg *ﬁi/@r ﬁet)wwlal& Sylpsjuidgvit %%ﬁrﬁorter% §ubﬁ ect is

a m i t . 12.
The rret %t(?l&o @%I‘E%% (Hé’el no C?Oa‘%hei eﬁz 2@%1%' ﬁgghr?})%eg’ A need
for p@@RR'ACRWA, GONT(’-RL;FMOD@WR& Ré(stslekecitegt ﬁpm loydrcbgbnt ﬁe6ﬂld>m®5lst ering

step. 13. The method of claim9, further conpris

> dent VS HkY L BPERH: RisaaY) laalme@dCN@pr&%R a@lﬁd% GPN%REQXQ)@Q&RM

acti vigsy 1 0, fc | east one

cel | %%gﬁsﬁﬁ%%@tdg’?g‘”% R) 1;0 i ngg}pﬁgng%ll CY& tué'l \}\ﬁ th at |east
one ceygoalkRehyhawarborchesdroatgl (btf(e3 Cﬁml’e%mtbdlkpb/or@ Sﬁfelfﬁlieﬁbd nﬂgﬂﬁh@h@mgﬂ;h X
is independently selected fromCR5 or N, Y is selected fromO or S,; Zis

sel ectQd. ppdat WRaptémally sybstigitesew il peoiof e R); Br lsmqlect&dlf@ns@rdé@ge@d from
C3-C1 C3- Cl12
ot o SebERA RSy bl By SRR K %rr}?%%d%{nécoﬁ{agnﬁ%ﬁ%@?% 5N g

corrpr|0'pha@1§,sugstm§edm/dﬁe oNmoR RY), €8I, €¢t.ed from hydrogen, hal ogen, C1_10
al kyl cycloal kyl, OO _io al'kyl (which would contain a C3_8 nenbered

ring contaignin@afnacOyticall Al Phce cclébtaelretsa@ﬂf%&é&fowBﬁérh{ae&ﬁl@aw 1 A8 QErivIRLE R4)
NR3R4, CONR3R4, S(0)0_
2011/ 1Ht@66f4PCT/ USZOll/ 024627

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.

6. The method of claim 1, wherein the mammal has been diagnosed with the dysfunction

prior to the administering step.

7. The method of claim 1, further comprising the step of identifying a mammal having a need

for treatment of the dysfunction.

8. The method of claim 1, wherein the endogenous ligand for mGluR4 potentiation is

glutamate, L-SOP, or a neurotransmitter.



i ndependently sel ected from hydrogen, hal ogen, Cl1_10 al kyl, C3_10
cycl oal kyl, Cm() al kyl (which would contain a C3_8 nenbered ring containing
C, 0, S owvoMpuiapbdélenal |y substituted with one or nore RRLCT/USRBRA246C0R3R4,
CR3R4, CONR3R4, S(0)0_2NR3R4, CN; CF3, or S(0)0_2Ci1_10 al kyl (which may
contain a C3_8 nenbered ring containing C, 0, S or N, optionally
substituted with one or nore R4); R2 is independently selected from
hydr ogen, hal ogen,. C1 10. al kyl -10.cycl oal kyl, OCL 10 al kyl_. (which may
contai’n a €378 %@9@@%@*@%@?%}%1@ Sbjcag camPRIITY Hici SHREA]

subst i, fut | , ,

0y 0. SR e AP St FOERPHS ottt KRR coPot RG34
menbergaesented byanfoahulang C, 0, S or N, optionally substituted with one or
nore R4); R and R2 can optionally cyclize to forma ring conprising C3-
Cl2 cycl oal kyl or C3-Cl2 cycl oal kenyl or aryl orgpheteroaryl or C3-Cl2

het erocycl oal kyl or 3-8 nenbered ring conpri sing 6250, S, and/or N
optionally substituted with one nore R4; R3 sel ected from hydrogen,
C _6 alkyl, C3-10 cycloal kyl, ar nzyl/, paryl, hal ogen, CN, CF3,
COR3R4, CR3R4, CONR3R4, S( R4 ils sél ecjed from hydrogen, Cl1_6

al kyl, C3-10 cycl oal kyl, yl, hal ogen, CN, CF3,
COR3R4, CR3R4, CCNR3R4,C§?B)O_2 ; Qn optionally cyclize to
forma ring conprisinﬁef//el

heteroaryl or C3-Cl12 eracyc)oal kyl

=5
@D
—
D
g =
o
Q
=

Zlizsloalkenyl or aryl or
or 3-8 nmenberadIring conprising C, O,
S, and/or N, optionally substituted with one or nore R5; R5 is selected

from hydrQgen %%I 1RESRnd A& shOctad hxﬂnacgmrq@; Wse@éa&gafmn ® &3 87 neyrherad

ring contal ning S or N, optionally substituted wth one or nore R4),
CN, CH®m CR’ or NoW & sphacddioeu©ior NH:yA &ceipted dtom €ai(t, tykutkyf 010€:-6),
phar maceutjcal |y acceptabl e derivative thereof, in _an anount effective to

pot entVeedkeRy eyl disiRrer Y Gt pyreteroyRialiy! ardast 2 drtsrecyrloalkenys or Fife

met ho I - i L bl I I .c.Th t hod
or ol R R GRS LRk TR Sy EE e of M) e,
wher ei(n ¢ Heloatidyl, 0@s, Segnwhihlvadutd cdntamad; s uiyneietedaiingddontadnihH €, O0BtoAN, i Ng
step. 18. The nmethod of claim 14, wherein the subject is a nanmml. 19
The mopHeRlyfsubstantad vath oppeF B1ore RReNRIR| SQNR R aS @R RPN or CFs; R' is

cont adlRG R FRALAH AR 89 ec nio0E CTHIBH, O SYAA OCPRERS Btish, 1 14
wher eivbuldeortEFRTUR thebtrdd sy @ataiihi &, 098 02N, Bticdlywubdiinasd #ihonebr | ess
than about  1.0x10-5. . = | ss ss

more R"), NR'R", COR'R", CR'R", CONR'R", S(0)>NR'R", CN; CF3, or S(0)o.,C).10 alkyl

(which may contain a Cs.s membered ring containing C, O, S or N, optionally substituted with one

or more R,); R” is independently selected from hydrogen, halogen, C,_jo alkyl, Cs.jo cycloalkyl,

OC;.y9 alkyl (which may contain a C;.s membered ring containing C, O, S or N, optionally

substituted with one or more Ry), NRsR,, COR’R?, CR’R?, CONR’R*, S(0),.NR'R*, CN or CF;,

or S(0)p2C1.10 alkyl (which may contain a Cs;.3 membered ring containing C, O, S or N, optionally

substituted with one or more R4); R' and R” can optionally cyclize to form a ring comprising Cs-

Cy cycloalkyl or C;5-C,; cycloalkenyl or aryl or heteroaryl or C;-Cy; heterocycloalkyl or 3-8

membered ring comprising C, O, S, and/or N, optionally substituted with one or more Ry; R* is

selected from hydrogen, C, alkyl, Cs.19 cycloalkyl, aryl, benzyl, heteroaryl, halogen, CN, CF;,

COR’R*, CR'R*, CONR’R, S(O)O_ZNR3 R*: R*is selected from hydrogen, C,¢ alkyl, Cs.19

cycloalkyl, aryl, benzyl, heteroaryl, halogen, CN, CF;, COR’R?, CR'R*, CONR’R, S(O)O_ZNR3R4;

R’ and R* can optionally cyclize to form a ring comprising Cs-Cy, cycloalkyl or Cs-C,



22. The nethod of claim 14, wherein the conpound exhibits potentiation of

nd uR4 with an EC50 of |ess than about 1.0x10-6. 23. The nethod of claim

14, wher ewo 20heroe@apound exhi bits potentiati on of M3 uRRCRIUSRO1A0246C50 oOf

| ess than about 1.0x10-7. 24. The nethod of claim 14, wherein the conpound

exhibits potentiation of nd uR4 with an EC50 of |ess than about 1.0x10-8.

25. The nethod of cl ai m 14, wherein the corrpound exhi bi ts potentiation of

n3d uR4 EC50 of |ess, than_about conpound havi ng a

str uct%i%allg@yr et ucharyoy Yk ST B n AR G e ﬁaﬂéﬁeﬁa’&ﬁ@g@

sel ec 3 d from CR5
e G T SEPR e sl B SRR ORI MG, B 3sleafe et RdSed)

cycl oallalogbn @C@@a]@iﬂw&y@l 0@y doanih a OF s ateylbeend rivgt@natiyd CoO, £3r T2

het er ocycl oal k or C3-Cl12 heterogycl oal kenyl or 3-8 nmenbered ring

conpr io9fipRplig su “t‘ged%@/OGPONmOF@Rs) §8 &&red from hydrogen, hal ogen, Cl-10

al kyl, C3-10 cycloal kyl, 0C1_10 al kyl (which would contain a C3_8 nenbered

ri ng cont aiom arp@a@acwlcslly) pcoRptablgtsilo Herdof os y bbarmageusidallyi adeeaide derivave

thereof,

in a dosage and amount effective to potentiate mGluR4 receptor activity in the subject.

10.  The method of claim 9, wherein the subject is a mammal.
11.  The method of claim 9, wherein the subject is a human.
12.  The method of claim 9, wherein the subject has been diagnosed with a need for

potentiation of mGluR4 receptor activity prior to the administering step.

13. The method of claim 9, further comprising the step of identifying a subject having a need

for potentiation of mGluR4 receptor activity.

14. 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 a

formula;:

8

X \ I
ﬁ\_ w 09

R —X

wherein each X is independently selected from CR’ or N; Y is selected from O or S,; Z is selected
from CR’ or N; W is selected from O or NH; A is selected from Cs-Cy, cycloalkyl or Cs-Cy
cycloalkenyl or aryl or heteroaryl or Cs-Cy; heterocycloalkyl or Cs-C;; heterocycloalkenyl or 3-8
membered ring comprising C, O, S, and/or N; R is selected from hydrogen, halogen, C,.1¢ alkyl,
Cs.10 cycloalkyl, OC,.1 alkyl (which would contain a C;.s membered ring containing C, O, S or N,
optionally substituted with one or more R*), NR’R*, CONR’R?, S(0),,NR’R*, CN or CF3; R' is

__ 88 —



WO 2011/ 100614PCT/ US2011/ 024627 R4), NR3R4, CONR3R4, S(0)0_2NR3R4, CN or
CF3; R is independently selected from hydrogen, hal ogen, Cl 10

al kyl, C3woConywb@al kyl , () Cm al kyl (which woul d cont ai RCa/US3018/0easeher ed
ring containing C, O, Sor N, optionally substituted with one or nore R4),
NR3R4, COR3R4, CR3R4, CONR3R4, S(0)0_2NR3R4, CN; CF3, or S(0)0_2C1_ io

al kyl (which may contain a C3_8 nenbered ring contalnlng C, 0, Sor N

o0 otaihir By R ogon e ot . C et Bt Qb kST (e 2t

wh - N
oG TR0 81 b R ATRDGH A 090 AL Db03ufly s QL BB onal 1Y
S( 0) 0_nNRRRY NFCR* (FORME, CR?R“SCKDI‘G{3R?CS(_OJ)QZMWJ CXnWOFg or 869),60nhalkpl a C3_8

menbered. ring containing C N, .optionally substituted with one or
mor e réwinch may confRin s mzmbarﬁd 6‘138 .celﬁtammg /@13 9Nt ptroprihy sbstitytpd vthopicsi ng

G3-C1 Cl12
S 13 L Sl Suslonb o, sl Jekgr e oy
opt i oG |1Va15ylt(31hichuﬁegfctonkaﬁ1ha @Q@m@mbeﬂéd G}mBkbntalmng C (R3S bSNs@ltatigd from

hydrogen Cl 6 alkyl, C3_10 cycloal kyl , ar ben% |. heterqaryl, hal ogen,
CN, Crebstittr@mith oeRngor@NR?eJﬁA QQ;%/ ' RICONR Kk . S2)i -3 RS RT. &Y €8CFr.om

B e, S AT i 0P Byl e

Opt i onRabdtiyutey Glith HRe bOnfolds RY)ARF hitDR teurs &@hﬂg Galifeka femeh ﬁﬁ% kdthpingB;-C12
cycl oal kenyl or aryl or heteroaryl or Cl2 heterocycl oal or 3-8

menmbeadcydladkyt onfr-Csi qygloglkemy! ogaryhagtheeronryl epi-omalidtgroeys ot&d with one
or nore m_hydr,ogen kyk . (whi ch
o SRR LM AR a3 A o PR ig S g P O Spbredhualt
subst 'sél%t@&iﬁ‘ddﬂﬁyd%%noﬁ AR, @4? cycdikyErdyl Bénz91 RbRFOARE Slaldger! EN, @gcept abl e
salt thereof armaceuti ca lY accepta e deérivative thereof

COR’R*, CR'R* CONR R, S(0)2NR’R"; R’ is selected from hydrogen, Cy. alkyl, C3 10

cycloalkyl, aryl, benzyl, heteroaryl, halogen, CN, CFs;, COR’R?, CR’R*, CONR’R?, S(0),,NR’R*;

R* and R* can optionally cyclize to form a ring comprising Cs-Cy, cycloalkyl or Cs-C,

cycloalkenyl or aryl or heteroaryl or Cs-C,, heterocycloalkyl or 3-8 membered ring comprising C,

0, S, and/or N, optionally substituted with one or more R’: R’ is selected from hydrogen,

halogen, OC,.1¢ alkyl (which may contain a C;.s membered ring containing C, O, S or N,

optionally substituted with one or more R*), CN, CFj;

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.

15. The method of claim 14 , wherein the cell is a mammalian cell.
16. The method of claim 14, wherein the cell is a human cell.
17.  The method of claim 14, wherein the cell has been isolated from a subject prior to the

contacting step.
18.  The method of claim 14, wherein the subject is a mammal.

19.  The method of claim 14, wherein the subject is a human.
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WO 2011/ 100614PCT/ US2011/ 024627 28. The conmpound of claim 26, wherein one
Xis CR5 with R5 being H and the other Xis N 29. The conpound of claim 26,
wher ei n YWwoo/mnd4Z is N. 30. The conpound of clai m 26 PCRUS2@i1024427 i S

0-al kyl. 31. The conpound of claim 26, wherein Wis NH 32. The conpound of
claim 26, wherein Ris hydrogen or hal ogen. 33. The conpound of claim 26,
wherein wherein A is phenyl or pyrrole. 34. The corrpound of claim 26,

wher ei RI nd re i.ndependently is hal oge 3, OCF3, OCF2,
OCF2 e@l@% fkf%lm CHeBRIRACINDS VI efﬁvwrraﬂ%f tog(sel 51 10al kyl
(whi ch may cont ain a C3_8 nenbered ring containing C or N, optionally

subst i2lut ed’hgindthashed cbrimnlds whewgin the gempaure cxbibpo m‘r@n‘r@artlo@|o§imﬁ}1234 Willettei n A

is pyr nd,Rl s s The conmpound of claim 26, wherein A is phenyl
and td{s’g? RE SWE‘W‘?@“M&%& f or ns

22.  The method of claim 14, wherein the compound exhibits potentiation of mGluR4 with an

ECs, of less than about 1.0x10°.

23.  The method of claim 14, wherein the compound exhibits potentiation of mGluR4 with an

ECs, of less than about 1.0x107.

24.  The method of claim 14, wherein the compound exhibits potentiation of mGluR4 with an

ECs, of less than about 1.0x107®.

25.  The method of claim 14, wherein the compound exhibits potentiation of mGluR4 with an

ECs of less than about 1.0x107.
26. A compound having a structure represented by a formula:
1
()
Y\
X \ I
{ 2
/ \ W R(1-3)

R —X

Z

wherein:
cach X is independently selected from CR” or N;
Y is selected from O or S,;
Z is selected from CR® or N;
W is selected from O or NH;

A s selected from C;-C; cycloalkyl or Cs-Cy, cycloalkenyl or aryl or heteroaryl or Cs-Cy,
heterocycloalkyl or C;-C,; heterocycloalkenyl or 3-8 membered ring comprising C, O, S, and/or
N; R is selected from hydrogen, halogen, C,_jo alkyl, Cs.1o cycloalkyl, OC, o alkyl (which would

contain a Css membered ring containing C, O, S or N, optionally substituted with one or more



* WO 2011/ 100614PCT/ US2011/ 024627 37. The conpound of claim 26, wherein
R is halogen and R2 is halogen; R is 0O-alkyl and R2 is halogen; or R is
0- al kyl om0 2R2/108619- al kyl . 38. The conpound of cl ai m 32CThiserigiop4627

OC _loal kyl is 39. The compound of claim26, of the follow ng formul a:
WO 2011/ 100614PCT/ US2011/ 024627

RY), NR'R*, CONR’R", S(0);,NR'R*, CN or CF;;

R' is independently selected from hydrogen, halogen, C1.1o alkyl, Cs.10 cycloalkyl, OC1.1o
alkyl (which would contain a C;s membered ring containing C, O, S or N, optionally substituted
with one or more R*), NR'R?, COR’R?, CR'R?, CONR’R?, S(0),,NR’R*, CN; CF3, or S(0)o,C..
10 alkyl (which may contain a C;.3 membered ring containing C, O, S or N, optionally substituted

with one or more R,);

R’ is independently selected from hydrogen, halogen, C1.1o alkyl, Cs.10 cycloalkyl, OC1.1o
alkyl (which may contain a Cs;.s membered ring containing C, O, S or N, optionally substituted
with one or more R,), NR;R4, COR’R?, CR’R?, CONR’R?, S(0),,NR’R*, CN or CF;, or S(O)o.
»C1.10 alkyl (which may contain a C;.3 membered ring containing C, O, S or N, optionally

substituted with one or more Ry);

R' and R? can optionally cyclize to form a ring comprising Cs-Cy, cycloalkyl or Cs-C,
cycloalkenyl or aryl or heteroaryl or Cs-Cy; heterocycloalkyl or 3-8 membered ring comprising C,

0, S, and/or N, optionally substituted with one or more Ry;

R’ is selected from hydrogen, Cy.alkyl, Cs.1o cycloalkyl, aryl, benzyl, heteroaryl, halogen,
CN, CFs;, COR’R?, CR’R*, CONR’R*, S(0),,NR’R?;

R* is selected from hydrogen, Cy. alkyl, Cs.1o cycloalkyl, aryl, benzyl, heteroaryl, halogen,
CN, CF;, COR’R?, CR’R’, CONR’R*, S(0),,NR'R%;

R’ and R* can optionally cyclize to form a ring comprising Cs-Cy, cycloalkyl or Cs-C,
cycloalkenyl or aryl or heteroaryl or Cs-Cy; heterocycloalkyl or 3-8 membered ring comprising C,

0, S, and/or N, optionally substituted with one or more R’;

R’ is selected from hydrogen, halogen, OC ;o alkyl (which may contain a Cs.¢ membered

ring containing C, O, S or N, optionally substituted with one or more R*), CN, CFj;

or a pharmaceutically acceptable salt thereof or a pharmaceutically acceptable derivative

thereof.

27.  The compound of claim 26, of the following formula:

9] —



WO 2011/ 100614PCT/ US2011/ 024627 40. A pharmaceuti cal conposition
conprising a conpound having a structure represented by a formul a:

wher ei n: wachii4od@4i ndependently sel ected from CR or NpCY/USgo1gd@beser ed from
Oor S,; Zis selected fromCR or N, Wis selected fromO or NH

5 O
/M X,
R N N .

28.  The compound of claim 26, wherein one X is CR’ with R’ being H, and the other X is N.
29.  The compound of claim 26, wherein Y is O and Z is N.

30.  The compound of claim 26, wherein R’ is O-alkyl.

31.  The compound of claim 26, wherein W is NH.

32.  The compound of claim 26, wherein R is hydrogen or halogen.

33.  The compound of claim 26, wherein wherein A is phenyl or pyrrole.

34, The compound of claim 26, wherein R' and R” are independently is halogen, O-alkyl, CFs,
OCF3, OCFz, OCF2CF3, CN, Cl_loalkyl; COCl_loalkyl; OCl_loalkyl; or S(O)0_2C1_10 alkyl (Wthh
may contain a Cs.¢ membered ring containing C, O, S or N, optionally substituted with one or

more Ry).

35.  The compound of claim 26, wherein A is pyrrole and R' is

LA
Ll 0-2 \ /

36.  The compound of claim 26, wherein A is phenyl and together with R' and R* forms

2

Ie] R

%
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Ais selected from C3-Cl12 cycl oal kyl or C3-Cl2 cycl oal kenyl or aryl or

het eroaryl or C3-Cl2 heterocycl oal kyl or C3-Cl2 heterocycl oal kenyl or 3-8
menber ed wongiicoogeri sing C, 0, S, and/or N, R is sel ect @dTfusemiioggedgen,

hal ogen, C1-10 al kyl, C3-10 cycloal kyl, 0C1_10 al kyl (which would contain a
C3_8 nenbered ring containing C, 0, S or N, optionally substituted w th one
or nore R4), NR3R4, CONR3R4, S(0)0_ 2NR3R4 CNor

T AT A SR B S ih g
cycl oal’ky
cont ai; 0 &b 0OR B a%%? substituted with one or nore R4),
NRaRa. ™ PRSI0 c&ggi %@@ 4 O o oNraRa, ON 3, or S(0)0 2C1 WD
2011/ 10061 CT/USZO [ Kk ( ch may contain a C3_8 nenbered
ring §gntaﬁpiﬁ8mf9mﬁﬁf%¥ aﬁ W%%F %gipgﬁgl%stituted with one or nore R4);
R2 is independently sel ect onihydrogen hal ogen, C1_10 al kyl, C3-10
cycl oal kyl, ()Cm al kyl ( y contain a C3_8 nenb M ng containing
mith one org R4), R4, COR3R4,
or CF3, or S(0)0_ 2 10 gfkyl (which may

C, 0, S or N opti+ena

CR3R4, CONR3R4, S(0)0_2N

contain a C3_8 nenbered riN ntainingo O, S or N, nal l'y
substituted with one or nore R4); R and R2 can optionally cyclize to
forma ring conprising C3-Cl2 cycl oal kyl or C3-Cl2 cycl oal kenyl or aryl or
het eroaryl or C3-Cl2 heterocycl oal kyl or 3-8 nenbered ring conprising C, O,

S, andbor NheQBpenal d el bfﬂl%%ild%lh fRRR1Or nore Rzt R3 is
sel ected fronthydrogen Cl 6 al kyl, 0 cycl oal kyl, aryl, benzyl,

het eroaryl, hal ogen, CF3, CCR3R4 R4, CONR3R4, S(0)Q 2NR3R4;

R4 is selected @?}nih -gen )~ /EEEEEFBFIO cycPoMl ky ryl, benzyl,
het er oaryl , - S\ R4;

R3 and R4 ca tionally cycl toHorma ring ri syng C3-C12

cycl oal kyl or -Cl2 cycloalke or aryl or hete ryl or C3-C12

het erocycl oal kyl or 3-8 nemhered ring conpr¢S|ng C, 0, S __and/or N
optional ly subs@tute h one %TNnDr ORS |s ected from
hydr ogen, hal n,) t ai --»we ed ring
containing C(/0,/S N, oEﬁ na Iy Hubstit@te mn h Hne or -Fe R4), CN,
CF3; or ’bharnaceutical" accept abl e sal ereof or

pharmaceutically acceptabl e derivative thereof and

@»@w@* @‘“ _



a pharmaceutically acceptable carrier. 41. The conposition of claim 40,
wherein the conpound has the followng fornula: WO

2011/ 1006x0RCT/ 1082011/ 024627 42. The conposition of clpairmsa@,1/onseT ei n one
Xis CR5 with RS being H and the other X is N 43. The conposition of
claim40, wherein Yis 0 and Zis N 44. The conposition of claim 40,
wherein R5 is O-al kyl. 45. The conposition of claim40, wherein Wis NH

46. The cgnpole on of. chaim40, whereinRJs hydrogen o\k@l ogen. 47. The
conpos| U o of claim |4O Mher ei n wher ei NS pgenyl or|p r;ml e. 48. The
CONposi “El claim 45‘7,HN ein R and@ NB %dem ) hal ogen,

0- al kyl, 3, OCF2, CF3, CN, G _| oal=Kyl; i oa

OCi IoaI kyI S(O)O 2C1 al kyl (which may contain’a C3_8 menbered ring

cont ai ni ng C 0, or N, optfonally substituted with one or nore R4).

S\l SG¥e] X0 N0

Xy O Pw (s
PN/, / = O\
N N/ Y, o N/ N X
0]

HN HN s Q
Q- Q- L

94—



49. The conposition of claim40, wherein Ais pyrrole and R is 50. The
conposition of claim48, wherein Ais phenyl and together wwith Rl and R2
form?* WO2B01DH6IO0614PCT/ US2011/ 024627 51. The conpo®Criusroiof24skai m 48,
wherein R is halogen and R2 is halogen; R is 0O-alkyl and R2 is hal ogen;
or R is O-alkyl and R2 is O-alkyl. 52. The conposition of claim48,
wherein OC | oal kyl is 53. The conposition of claim40, wherein the

conpoue%s of the folfing f ormul a:

| PN, i | PN

" HN\Q\OSQN\\B CF3
Cl

40. A pharmaceutical composition comprising a compound having a structure represented by

a formula:

X \ I
ﬁ\_ w 09

R —X

Z

wherein:
cach X is independently selected from CR” or N;
Y is selected from O or S,;
Z is selected from CR® or N;
W is selected from O or NH;

A s selected from C;-C; cycloalkyl or Cs-Cy, cycloalkenyl or aryl or heteroaryl or Cs-Cy,
heterocycloalkyl or C;-C,; heterocycloalkenyl or 3-8 membered ring comprising C, O, S, and/or
N; R is selected from hydrogen, halogen, C,_jo alkyl, Cs.1o cycloalkyl, OC,_;, alkyl (which would
contain a C3.s membered ring containing C, O, S or N, optionally substituted with one or more

RY), NR'R*, CONR’R", S(0);,NR'R*, CN or CF;;

R' is independently selected from hydrogen, halogen, C1.1o alkyl, Cs.10 cycloalkyl, OC1.1o
alkyl (which would contain a C;s membered ring containing C, O, S or N, optionally substituted
with one or more R*), NR’R*, COR’R*, CR*R?, CONR’R?, $(0),2NR’R*, CN; CF3, or S(0)2C.



WO 2011/ 100614PCT/ US2011/ 024627 WD 2011/ 100614PCT/ US2011/ 024627 54. A
met hod for potentiating nd uR4 activity in at |east one cell conprising the
step of cwotaotiomg4t he at | east one cell with at | east @oog/useonpowsd? of
claim26, in an amount effective to potentiate nd uR4 receptor activity in
the at |least one cell. 55. A nethod for potentiating md uR4 activity in a
subj ect conprising the step of adm nistering to the subject a

therap effective anmount of at |east one. c und. of cl |n12 in a
dosagéo Lﬂeﬁ Y SPREkYd G MEMBRELHDE SR REaedRA: igﬁfgmﬂoaéiy SHOBYUTCH ¢ he
subj ectin e thod of claim&55, wherein the subject is a mammal . 57.
The ng%h %é§¥ (FQRA ’55, mhereln the subject is a human. 58. The net hod of

cl ai m 55, gpereln tg ect has en._dj agn nee [

cotent i ot i on brdRehfiEuSElEsh SRRSO hARRDE € Ml CanSiRabl 0% w1 ep.
alkyl (which may contain a Cs g rnernbered ring containing C, O, S or N, optionally substituted
with one or more R,), NR;R4, COR’R?, CR’R?, CONR’R?, S(0),,NR’R*, CN or CF;, or S(O)o.
2C1.10 alkyl (which may contain a Cs;.s membered ring containing C, O, S or N, optionally

substituted with one or more Ry);

R' and R? can optionally cyclize to form a ring comprising Cs-Cy, cycloalkyl or Cs-C,
cycloalkenyl or aryl or heteroaryl or Cs-C,, heterocycloalkyl or 3-8 membered ring comprising C,
0, S, and/or N, optionally substituted with one or more Ry;

R’ is selected from hydrogen, Cy.alkyl, Cs.1o cycloalkyl, aryl, benzyl, heteroaryl, halogen,
CN, CF;, COR’R?, CR’R’, CONR’R*, S(0),,NR'R*;

R* is selected from hydrogen, Cy.alkyl, Cs.1o cycloalkyl, aryl, benzyl, heteroaryl, halogen,
CN, CF;, COR’R", CR’R*, CONR’R*, S(0),,NR’R%;

R* and R* can optionally cyclize to form a ring comprising Cs-Cy, cycloalkyl or Cs-C,
cycloalkenyl or aryl or heteroaryl or Cs-Cy; heterocycloalkyl or 3-8 membered ring comprising C,
0, S, and/or N, optionally substituted with one or more R’;

R’ is selected from hydrogen, halogen, OC ;o alkyl (which may contain a Cs.¢ membered
ring containing C, O, S or N, optionally substituted with one or more R*), CN, CF;;

or a pharmaceutically acceptable salt thereof or a pharmaceutically acceptable derivative

thereof, and
a pharmaceutically acceptable carrier.

41.  The composition of claim 40, wherein the compound has the following formula:



59. The nethod of claim55, further conprising the step of identifying a
subj ect having a need for potentiation of m3d uR4 receptor activity. 60. A
met hod f owothei/mp@at mrent of a di sorder associ ated w t h mGI0R4011/024627

neur ot ransm ssi on dysfunction and ot her disease states in a mammal
conprising the step of adm nistering to the mammal at | east one conpound of
claim 26, in a dosage and anount effective to treat the disorder in the
mamal . 61. The nethod of claim60, wherein the djsorder is selected from
psychosi s, schi zophrenia, conduct disorder, disruptive behavior disorder,
bi pol ar di sorder, psychotic episodes of anxie anxi ety associated with
psychosi s, psychotic nmood di sorde;@ maj or depressive

di sorder; nood di sorders asgoci di sorders, acute mani a,
depressi on associ at ed mﬁtz/ or der i sorders associated with

schi zophreni a, behavi oral retardation, conduct
di sorder, autistic disorda&r,;,-nov S )

akinetic-rigid syndro vene di sordBrs associated with Parkinson's

di sease, tardive WD 2011/1 PCT/ US20l1/ 024627 dyski nesia, drug induced
and neur odegenerati on based dyskinesias, attention deficit hyperactivity

di sorder, cognitive disorders, denentias, and nenory disorders. 62. The
met hod of claim 60, wherein the disorder is Parkinson's disease. 63. The
met hodppof CI'h%!cBh@Qsiti&Yh@f &hih 40D dfcPbeex id @Rawﬂﬁqf%ﬁl%'ﬁ,?ahd%@étﬁér X is N,
psychi atric disorder associated with md uR4 receptor activity dysfunction.
64. T net . ai | F | is a neurol ogi cal or
psychggtric 3?@%&8§b&%§£§%Fh égﬂﬁ#ﬁhyﬁgpﬁhigaggiotransnission dysfunction
selected from schi.zophreni a chosi s, . "schi zophr eni a- spect runt

di sor dérs, ﬁPg@gwﬁﬁ$oéﬁﬁﬁYﬂ¥8@¥§ﬁ}gepf}@%§aitive di sorders, delirium
ammesti c disorders, anxiety disorders, attention disorders, obesity, eating
di sor dér s, Rgonmentionebiitrdd aihsreaWaisiders.  65. The method of claim
60, wherein the manmal is a human. 66. The nethod of claim 60, wherein the
mammal46has The enmppsigorosiedaim 4(h wherrinlRgphytbogqurardrlogen.t he adni ni st eri ng

step. 67. The nethod of claim®60, further conprising the step of

i dent i4f7yi nd’ha compositiohaidlaig 40, netkid whertine@isphshyl @k pifreledi sor der .

ette's syndrone,

48.  The composition of claim 47, wherein R' and R” are independently is halogen, O-alkyl,
CF3, OCF3, OCFz, OCF2CF3, CN, Cl_loalkyl; COCl_loalkyl; OCl_loalkyl; or S(O)0_2C1_10 alkyl
(which may contain a Cs.s membered ring containing C, O, S or N, optionally substituted with one

or more Ry).

49.  The composition of claim 40, wherein A is pyrrole and R' is

7

%

Q—uw—0

50.  The composition of claim 48, wherein A is phenyl and together with R' and R form

2

Ie] R

%

97



68. A nethod for the manufacture of a nmedi canent for potentiating nd uR4
receptor activity in a manmal conprising conbining a conpound having a
struct ur ewpeprigwaesited by a fornula: wherein each X is ipauasendaptoly
selected fromCR or N, Y is selected fromO or S,; Zis selected fromCR
or Nj, Wis selected fromO or NH; Ais selected from C3-C12 cycl oal kyl or
C3-C12 cycl oal kenyl or aryl or het eroaryl or C3-Cl2 heterocycl oal kyl or

R L B LRI e LRI oo

OoCi |q{2q§ﬁ?}{ 1 &S rﬁzq 8 menbered ring containing C, 0, S
or N, %)gi W?IIOOG 4PC"hI'<9US 011 27 optionally substituted with one or

nor e CF3; R is independently

sel ect'éd fr&&cﬂ?&%ﬂ“ Rﬂ‘ﬂ% &eﬁv‘he@inﬁé é{’% C3_10 cycl oal kyl, 0C1_10

al kyl (which would contain _8 nenbered ring contai ni ng C, 0 S or N,
optionally substituted w yh one\or nore R4), NR3R4, \ CR3R4, CONR3R4,
S(0) 0_2NR3R4, GN,—CF3; -df) al kyl —(why cont
menbered ring containing or N, optionally su t|tu d with one or
more R4); R2 is independent el ect ed .farom hydr ogen, en, Cl_10 al kyl,
C3-10 cycl oal kyl, 0C1_10 al kyl (which may contain a C3_8 menbered ring
containing C, 0, Sor N, optionally substituted with one or nore R4),

NR3R4, COR3R4, CR3R4, CONR3R4, S(0)0_2NR3R4, CN or CF3, or S(0)0_2C1_10

al kyl sgwhi ciheFBMp6aNGRb Mel@mE), S HRMNP & gbﬁkgi i@@m@mnmngfo&ulas or N,
optionally substituted with one or nore and can optionally
onprising C3- Cl2 cycI oal kyI or Cl2rcycl oal kenyl

or aryl or hetePoMryl C3- Clzonek @ ankyI ‘ed ring
conprising C, NETFELO CIN’ S\P more R4;
i i ‘ 10 ycC oaIMyI aryl benzyl ,

R4, CR3R4, CON S(0) 0_2NR3R4: R4 s

het eroaryl, h gen, CN, CF3,
sel ected from hydrogen, CquS al kyl, C3-10 cdcl oal kyI aryl, benzyl,
het eroaryl, hal 4, CO\I RNI, S _2NR3R4; R3 and

R4 can option ? gprl - Foal kyl or
C3-Cl12 cyclo r aryIC h terHaryI erocycd¢tpal kyl or 3-8
menbered ring rising C, 08N and/or N, opt] |1y substftuted with one

or nore R5; RS is selected from hydrogen, hal ogen, 0C1_10 al kyl (which may

contain a C3_8 rgnpere i cont gL i n\S or opt ally
substituted wt e re R4) or a\pml cally
accept abl e sa/t | sal by~ a e e tive

t hereof, with\a harh'raceuti cal Ny_ ccebt abl e carN 69l Use of a conpound

for potentl ating n3d uR4 receptor activity in a’mam"ral , Wherein the conpound
has a structure represent ed by a formula: WO 2011/@&}@61@382011/ 024627

O\N O\N N Cl
H
F
—N ]

v (L (L
Y Y /
N (I/( \\ i
HN HN
Cl Br
F W F
N




- wherein each X is independently selected fromCRS5 or N, Y is selected
fromO or S,; Zis selected fromCR5 or N, Wis selected fromO or NH, Ais
sel ect ed wpam1Ad®edi12 cycl oal kyl or C3-Cl2 cycl oal kenyl ®CTArSgd11024627
het eroaryl or C3-Cl2 heterocycl oal kyl or C3-Cl2 heterocycl oal kenyl or 3-8
menbered ring conprising C, 0, S, and/or Ny Ris selected from hydrogen,
haI ogen Cl 10 al kyl, C3_10 cycloal kyl, Cr() al kyl (which would contain a
%redrlngc aining C, 0, Sor\ ptlonallysbscgltuted wi th one
or m)re NR3R4, 4, S(0)0_2NR3R4 \ |s N ndependent |y
sel ect € hydr oger’l“ en, Cl1_10 al“ky. @ ycI t*ba Y|+ 0Cl_10
al kyl (whi C\@Tﬂdd contalﬁ@@ 8 nenbered ri i ni ng 3 S or N
optional ly sulstituted with spe or nore R4), NR3R4, COR3R4, R4, CONR3R4,
S(0)0_2NR3R4, CN; CF3, or S(0)0 _2Cl 10 al kyl (which nay contain a C3_8
nmenbered ring containi ngOC 0, Sor N o tlonally substltu(ged wi th one or
nor e ) RZ |s i ndege emtly sel ected mydrogen h&al n, o 0 al kyl,

C3100'§/C@ 0CI>nO~al Iovvhlchma cntna038“ {“S ring
cont ai ni ng 0 Sor N, H ndl |y substitl @t th one or re R4),
NR3R4, COR3R4,_LR3R4, CONR3 S(0)0_2NR3R4, CN or CF3, or S(0)0_2C1_10

al kyl (which may,contain a C3 8 menbered ring containing C, 0, S or N,
optional Iy substituted vvlth one or nore R4); R and R2 can optionally
cycliz Ofor mya r| qprising C3 - %\ycl oal kyl o <, C12

cycl oa E or et eroaryl or het er ocycl ‘ | 0yo 38
rrenbere I’HN r| Si ngHPC S, and/or NN onal I'y sub$t @ gd"wi th one
nore R4; s seI ected om hydr ogen, Cl1_ I kyI C3-10 cytcl oal kyl ,

aryI benzyl, heteroaryl, halfogen, CN, CF3, CORRRY4, CR3R4, CONR3R4,
S(O)O 2NR3R4; R4 is sel ect ed from hydrogen, Cl 6 al kyl, C3-10 cycl oal kyl,

aryl, pe ?yl het er oar YT Ral ogen, CN, R4, CRIFRR R3R4,
S(O)O - R3 and otlonally /zetoform g conpri sing
C3- C12 cyc“f kyl or Cl*Q‘ oal kenyl orH“&r@ or heter oéfP‘yQ C3- C12
het er ocycl oal For 3- 8 menber¢d ring conpri si C 0, S and N,

optionally substituted with oné' or nore R5; R5 is selected frorﬁhydrogen
hal ogen, 0Cl1_10Fal kyl (which may contain a C3_8 nenbered ring containing C,
0, Sor N WD 2011/ 100614PCT/ US2011/ 024627 opt| onal |y substl tuted with one
or nor ?\N CN, CF3; O‘N or a pharmagen |,¢ally accepf ap a salt thereof
or ap ceutically cep abl e deri vatife{t her eof, or yha ceutically
accept abl et t her eof 'Of phar maceut i cal*lgpt abl e d & iove t her eof
70. The use ofxcl ai m 69, whetein the corrpound hi bits potenti ;i on of

md uR4 with an &Cso of |ess than about 1.0x10- 5C' 71. The use of claim 69,
wherei n the conmpound exhi bits potentiation of md uR4 with an ECso of | ess

t han abbut 1.0x10-6. f72. The use of clafim 69 vvherel n the conpound

exhi bi Ntentiatio OrNrGI uR4d with an less th out 1.0x10-7.
73. Th of claim ~wherein the co dexhlblts tlatlon of

nad uR4 wi tH @ECSO of In about Ok'i
O\(F T O\K\FF CI’

F FF

> >

F F F .
o o 0, | N y CF3
N N N N \
4 ¢ 7 HN =
o N
HN HN
F



74. The use of claim69, wherein the conmpound exhibits potentiation of

m3d uR4 with an ECso of |ess than about 1.0x10-9. 75. The use of claim 69,
wher ei n twe 20ompoaind i s conbi ned with a pharnaceuti cal | pyCaasSeqtabice7
carrier. 76. The use of claim®69, wherein the mammal is a human. 77. The
use of claim76, as a taste enhancer. 78. The use of claim69, as a
treatnent of a disorder in a manmal. 79. The use of claim 78, wherein the

disorde\\%s a neurol ogigal, and/or psychiatric disorder or other disease
state @éﬁgniatedN i th R4 receptor activity dysfunction. 80. The use of
claim 78, | eid Yhe di'sqr i rkinson's disease. 81. A method for

the treatne H neurotra si on dysfunction or other disease state
associ ated wi th nd uR4 activity®in a mammal conprising the step of

co-adm nistering to the mammal at | east one conpound in a dosage and anount
effective to treat the dysfunction in the manmmal, the conpound having a
structure represented by a fornula: WD 2011/ 100614PCT/ US2011/ 024627 -

54. 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 26, in an amount effective to

potentiate mGluR4 receptor activity in the at least one cell.

55. A method for potentiating mGluR4 activity in a subject comprising the step of
administering to the subject a therapeutically effective amount of at least one compound of claim

26, in a dosage and amount effective to potentiate mGluR4 receptor activity in the subject.

56.  The method of claim 55, wherein the subject is a mammal.
57.  The method of claim 55, wherein the subject is a human.
58.  The method of claim 55, wherein the subject has been diagnosed with a need for

potentiation of mGluR4 receptor activity prior to the administering step.

59.  The method of claim 55, further comprising the step of identifying a subject having a need

for potentiation of mGluR4 receptor activity.

60. 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 26, in a dosage and amount effective to treat the disorder

in the mammal.

61.  The method of claim 60, wherein the disorder is selected from psychosis, schizophrenia,
conduct disorder, disruptive behavior disorder, bipolar disorder, psychotic episodes of anxiety,
anxiety associated with psychosis, psychotic mood disorders such as severe major depressive
disorder; mood disorders associated with psychotic disorders, acute mania, depression associated
with bipolar disorder, mood disorders associated with schizophrenia, behavioral manifestations of
mental retardation, conduct disorder, autistic disorder; movement disorders, Tourette’s syndrome,

akinetic-rigid syndrome, movement disorders associated with Parkinson’s disease, tardive
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wherein each X is independently selected fromCR5 or N; Y is selected from
Oor S,; Zis selected fromCR5 or N, Wis selected fromO or NH, Ais

sel ect ed wpam1Ad®edi12 cycl oal kyl or C3-Cl2 cycl oal kenyl ®CTArSgd11024627

het eroaryl or C3-Cl2 heterocycl oal kyl or C3-Cl2 heterocycl oal kenyl or 3-8
menbered ring conprising C, 0, S, and/or Ny Ris selected from hydrogen,
hal ogen, Cl1_10 al kyl, C3_10 cycloal kyl, Cm) al kyl (which would contain a

C3 8 ne eredrln cont aj n|n C, 0,.S.or ti.onal |l y. subst.it ut ed Wlth one
or rrordéﬂ%i sia, duc @@6‘}%”%??4;\] dye%%%%#%%%@ cif bypspetdbht | y
sel ec cie"r%ggﬁf%ﬁﬁ‘é‘fhershé&ﬁ&ﬁﬁs aﬁ&gﬁmﬁggﬁ/sbrde@ 10 cycloal kyl, 0C1_10

wfﬁ ch d

al kyl contal n ri ng cont ai ning C, 0 S or N

ti |1 bt t COR3R4, CR3R4, CONR3R4,
500 0 AR Rbod i ot gy B M perit iR %dl?%?/e contain & C3.B

nmb d t | | t ut
rorbers. SRR P B b Pbriv e St Sn AT ByehANe Ol ky1
C3- 10“)6% o%l\blg{mgﬁﬁ4_hge&&<ygtwt¥v@gﬁ§%%%¥ contain a C3_8 nenbered ring

cont ai ni ng t1ona tltuted with one or nore R4),

oot o IR Rl o0 Wi Rk PR | RouRbisner gy Rhialty digorfisr 1

opt i ongdokiteaUbit K Mirbn@M@soh d Cg@ﬁlﬁctﬁ‘ﬂﬁselealed &oeh: K2hisphr @RS, ipSRAabliy,
cyclize to forma ri ng conpri si ng C 2 cycl oal kyl or C3-Cl1

cycl oé&bdbérephreoia-spestiunot disendens odapydssion, Mﬁolmczsmé@remgnytmeohw@drs oilehrsura,

menber ed I’l n C and/.o tional.l stit ith one
or o T S P L R A TR e 3
aryl, ¢ gdflrela{égt(ﬁsroo&rryl , hal ogen, CN, CF3, COR3R4, CR3R4, CO\IR3R4,
S(0)0_2NR3R4; R4 is selected from hydr ogen Cl 6 al kyl, C3-10 cycl oal kyl,

|, h R4, CR3R4, CONR3R4,
gE )(S) 0 genz&m@l nogac%ﬁlégha}g%g?@n%% cycﬁ Ize to forma ri ng conpri si ng
C3-C1 |.oal | oal k t C3-C12
ot o s o s T n B R St Bl hoBS GG sgRlenfor

opti Omé-ltﬂeyad%}ﬁtﬁ@ehﬁ%h@ﬂ with one or nore R5; RS is selected from hydrogen,
hal ogen, 0Cl_10 al (which nmay contain a C3_8 nenbered ring containing C

0, S N, P 4 w th one
or rro?jre7 R4)Th\4\%\?%%géf]c%8% gﬂhlel%&ﬁé/m?nﬁgc g te§8 d%ﬁlt pt aégﬁllgh %Itvﬁ%taher eof
or a pked Mreebtnaabf the dkoafk.abl e der| vative ther eof with a drug having a
known side-effect of increasing netabotropic glutamate receptor activity.
82. A Rt NOGh fiRholi 16 thE GAIRBRIOlt AmBRKEALT RO SHhAR, AGHIRDRLEAB: RiivaY her
di sease state associated with nd uR4 activity in a manmal conprising 1he
st ep ofi a conadiicomnptieng ogmbioinghsompomed hating estatctwon ecpeesamod by aiformauldosage
and anount effective to treat the dysfunction in the mammal, the conpound
having a structure represented by a fornmula: whghe{n each Xis

i ndependently selected fromCR or N, Y is selegt c?}fromo or S,; Zis
selected fromCR or N, Wis selegted from N\H, A is selected from
C3-Cl12 cycl oal kyl or C3-Cl12 cycl/al or heteroaryl or C3-Cl2
het er ocycl oal kyl or C3-Cl2x rocycljoal kényl Aor 3-8 membered ring
conprising C, 0, S, and/of N, i s sglected froghydrogen, halogen, C1_10
al kyl, C3_10 cycl oal kyl, i clr™wa é%t ain a C3_8 menber ed

ring containing C, 0, S W substltut ith one or nore R4),
NR3R4, CONR3R4, S(0)OF CF3: R is indepk ently selected from
hydr ogen, hal ogen, C1_10 aIkyI C3_10 cycl oal kyl, 0C1_10 al kyl (which would

cont alyheeit-Bach )@%ﬁﬁ@ép%ﬂdé’n’tl? Qel@&&l ﬁ‘bl’ﬂ' GI@S (9 NGy 15%6%0'[&1 frd?ﬁ)U QR ¥ ¥ selected

substituted wth one or nofe R4), CONR3R4,

S(0)0 _f@mRoRa or NW BR8lected ﬁS(rDQ)Q)rNH, Aﬁ)s ﬁldc‘y:ld f(qm C@-I(El;naycloobayt aii @13 @1203 8
menber e r cont in S or ti nal | ubstitute e or
mor e nxsoa 3t WE‘E&@H‘%@W’IV% ‘?@éﬁt@ao ﬁ%ﬁvwr%géﬁ KEHEe RN kyl ,

C3-10 ]ﬂ&gsm%% I ng
cont aInI(’EII ng CIIﬁ}IO/éco g(gt(%lgﬁam?y Su ?#ﬁ%ﬁhmﬁaﬁ%gaﬁ “0 [%l’,
NR3R4,C; QORI kyCRBR4 ¢ alONRBRA, wcﬁ(ldw(ﬁliémlm% mdabeord ridfe3coneainifg (E) O)LS Gt NLO
al kyl (which may contain a C3_8 nenbered ring containing C, 0, S or N,
optionally substituted with one or nore R4); R and R2 can optionally
cyclize to forma ring conprising C3- WO 2011/ 100614PCT/ US2011/ 024627 C12
cycl oal kyl or C3-Cl12 cycl oal kenyl ot ¥yt or heteroaryl or C3-Cl12

het erocycl oal kyl or 3-8 nenbered ring conprising C, 0, S, and/or N,
optionally substituted with one or nore R4; R3 is selected from hydrogen,
G _6 alkyl, C3-10 cycloal kyl, aryl, benzyl, heteroaryl, halogen, CN CF3,
CCR3R4 CR3R4 CO\IR3R4 S(O)O 2NR3R4 R4 is sel ect ed from hydrogen Cl 6

NN AN o 1T .



or a pharmaceutically acceptable salt thereof or a pharmaceutically
accept abl e derivative thereof with a drug known to treat a disorder

associ at edowntinobeigr easi ng net abotropi ¢ gl ut anat e r ecepPom/useaiitwe4ep? 83. A
met hod for the treatnent of a neurotransm ssion dysfunction or other

di sease state associated with nd uR4 activity in a manmal conprising the
step of co-admnistering to the manmal at | east one conpound in a dosage

d t effective to treat the,d [ 0D s . th d
havi nGRHow BB i eer B og s R O i shdh B ARRCY e RTRO4"
nay ot m R

ot enurBpldli? GIEELRom i HMRALER Hlfoph Gf| MASCER koA RATDE, RaI Guifet! ©

C3- ClZvaayd taxahik wlC;QmdadbetdXimyainaahikg @y 10, Sror &, phtiowallgstiestioaed/ vitbronE8r C12

het er ocycl gal kyl ,or C3-,C12, heterocycl oal kenyl ,or 3-8 nmenbered ring
Conpr TG ENBR' & OBy GR IR, ROV R 5@tk R oG i 00 i oghl. c1_10

| kyl , | ! | I d
iy Su SRR Y metBicka PR ondC, SLENT A, i BaBIPEZ)
NR3R4 or GIINRREY R B(i)éheRNRAR4elc&N 6omEHioddh, ha$ogeMy, 1, alkyl, Cs.1o cycloalkyl,

2011/ 100614PCT/ US2011/ 024627 i ndependently sel ected from hydrogen, hal ogen,
Cl_10 Qfkytlkylcwhich ngaycqontaingg C3-s mempergt kgl coningt Lddd Joenertionallyy c3 8

ror o PR AR ERERR s R R 2o LR EON BTl e i pr R o
S( 0) 0.02810%9Ca], kbklyl (WHtiHCRay BN t£R BIE e BeredSinpRdohitty Tl 09S 08N, 3ptinady C, O,

Sor N optionally substituted with one or nore R4); i s independently
sel ectsebbtitytedrivith o ge morhBHoBemnd K1 canmpaiorally, cyciyzetto ferped vag kymprioe) C4+0

| kyl (which tai C3 .8 nmembered ri taini 0 N,
opt | orfel Ty ST EaT e PN THEr 81 Rop ey oh sk MBispdidaniY ooiwars,
S( 0) O.RNFEHRA rif Dbhprffide C 0. Sl 0r Akl hal Kb lih BRYoiCADAAR RA(<C3_B
menbered ring containing C, 0, S or N, optionally substituted with one or

nmor e Relested®irormity dRYzeo a6 - oityil.drrab tyclaajigili ard, banzb hetemaryil, iglogempfN sCg C3-
Cl2 cy |,k Qr -Gl12 I enyl.or aryl. or heteroaryl or  C3-Cl2

et er SR kYT GPRACR  teRBLRE o iscbispley Sofdfosn & gl i

opt i oRadbYkFIUAS, ibbitty thetdrddlyORGoQH, ORE EFREOKR | ERSE!, et Rl T qm)hyrdeegen,
c _6 a?%(yl ,}sti%—%,io cﬁl oal kyl a?%h, benzgl, het eroaryl, hal oggg)p% CF3,
COR3RR’ aGRBR4an COMRBIM ¢y BeO)0forNR3 Y corprismg $ai@¢ twdbdlindor By-dhogen, Cl_6

al kyl , - 10 cloal kyl, aryl, benzyl, heteroaryl, halogen, CN, CF3,
cmsRiygseﬁém,%w& }er@,«zr@sﬁlﬁ_%n@séﬁfermclaﬂ%vm %%WGHB’FI%S‘HHH%I Pmpcingfe to
form g rq | softtute R 5C3s I or aryl or
het er g%irgy QH%@PWP_B%?L(!ZIB E%%%cycﬂ% E@% g%élog-%?ﬁe%%lregﬁar@%ﬁ}gg%eﬁ sing C, O,
S, andabgel,00pt elpaiwhychsudsddnt it e d; windtemberee rorg cvntagnibC, B5SiosNsel ect ed
from hydroqen, hal ogen, 0Cl1_10 al kyl (which may contain a C3_8 nenbered
ring ORHERATRSHESIEted With age oRmospRiJohN (Y substituted with one or more R4),
CN, CF3; or a pharmaceutically acceptable salt thereof or a

phar maceut iot alphgmacewise b hesepiebliesalt theecof hee phfrmapeuticallydeoggptklloderitapive r eat

t he nef\Flrotfransm' ssion dysfunction or other disease state associated with
pot entT4tYon of md uR4.  84. The method of any one of clains 81-83, wherein

co-admnstration is substantially sinmultaneous. 85. The nethod of any one
of cl aji n¥itB2phamagaicallnaesPiablsicAdicF-at i on i s sequential. 86. The method of
any one of clainms 81-83, wherein the mammal is a human.

69.  Use of a compound for potentiating mGluR4 receptor activity in a mammal, wherein the

compound has a structure represented by a formula:
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87. The nethod of any one of clains 81-83, wherein the dysfunction is

Par ki nson' s di sease. WD 2011/ 100614PCT/ US2011/ 024627 88. The mnet hod of
any one oVOchaime618 1- 83, wherein the dysfunction is scRCTaskoens?7
psychosi s, "schi zophreni a-spectrunt di sorder, depression, bipolar disorder,
cognitive disorder, delirium amestic disorder, anxiety disorder,
attention disorder, obesity, eating disorder, or NVDA receptor-rel ated

di sorder. 89. A kit conprising a conpound havigg a structure represented
by a fornmula: wherein each X is independently h_ ted fromCR or N Yis
selected fromO or S,; Zis selected from CR__qy Wis selected fromO or
NH, Ais selected from C3-Cl2 cygY 42 cycl oal kenyl or aryl or
het eroaryl or C3-Cl2 hetergcycl dal kyl< or - Ch2 heterocycl oal kenyl or 3-8
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Cy cycloalkyl or C;5-C,; cycloalkenyl or aryl or heteroaryl or C;-C; heterocycloalkyl or 3-8

membered ring comprising C, O, S, and/or N, optionally substituted with one or more Ry; R* is
selected from hydrogen, C, alkyl, Cs.19 cycloalkyl, aryl, benzyl, heteroaryl, halogen, CN, CF;,
COR’R*, CR'R*, CONR’R, S(O)O_ZNR3 R*: R*is selected from hydrogen, C,¢ alkyl, Cs.19
cycloalkyl, aryl, benzyl, heteroaryl, halogen, CN, CF3, COR’R?, CR'R*, CONR’R, S(O)O_ZNR3R4;
R* and R* can optionally cyclize to form a ring comprising Cs-Cy, cycloalkyl or Cs-C,
cycloalkenyl or aryl or heteroaryl or Cs-C,, heterocycloalkyl or 3-8 membered ring comprising C,
0, S, and/or N, optionally substituted with one or more R’; R’ is selected from hydrogen,
halogen, OC,.1¢ alkyl (which may contain a C;.s membered ring containing C, O, S or N,
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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 ngoretizlbodiropi ¢ gl utamate receptor activity, an@gCeruseorimaeug known
to treat the neurotransm ssion dysfunction or other disease state. 90. The
kit of claim@89, wherein the conpound(s) and the drug(s) are cofornul at ed.
91. The kit of claim89, wherein the conpound(s) and the drug(s) are cop

ackaged,. - ) .
9 optionally substituted with one or more R4), CN, CFs;

or a pharmaceutically acceptable salt thereof or a pharmaceutically acceptable derivative

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

70. The use of claim 69, wherein the compound exhibits potentiation of mGluR4 with an ECs,

of less than about 1.0x107.

71.  The use of claim 69, wherein the compound exhibits potentiation of mGluR4 with an ECs,

of less than about 1.0x10°®,

72.  The use of claim 69, wherein the compound exhibits potentiation of mGluR4 with an ECs,

of less than about 1.0x107.

73. The use of claim 69, wherein the compound exhibits potentiation of mGluR4 with an ECs,

of less than about 1.0x107®,

74. The use of claim 69, wherein the compound exhibits potentiation of mGluR4 with an ECs,

of less than about 1.0x10.

75.  The use of claim 69, wherein the compound is combined with a pharmaceutically

acceptable carrier.

76. The use of claim 69, wherein the mammal is a human.

77. The use of claim 76, as a taste enhancer.

78. The use of claim 69, as a treatment of a disorder in a mammal.

79.  The use of claim 78, wherein the disorder is a neurological and/or psychiatric disorder or

other discase state associated with mGluR4 receptor activity dysfunction.
80. The use of claim 78, wherein the disorder is Parkinson’s disease.

81. A method for the treatment of a neurotransmission dysfunction or other disease state
associated with mGluR4 activity in a mammal comprising the step of co-administering to the
mammal at least one compound in a dosage and amount effective to treat the dysfunction in the

mammal, the compound having a structure represented by a formula:
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X \ I
ﬁ\_ w 1

R —X

Z

wherein each X is independently selected from CR’ or N; Y is selected from O or S,; Z is selected
from CR’ or N; W is selected from O or NH; A is selected from Cs-Cy, cycloalkyl or Cs-Ciy
cycloalkenyl or aryl or heteroaryl or Cs-Cy; heterocycloalkyl or Cs-Ci; heterocycloalkenyl or 3-8
membered ring comprising C, O, S, and/or N; R is selected from hydrogen, halogen, C,.1¢ alkyl,
Cs.10 cycloalkyl, OC,.1 alkyl (which would contain a C;.s membered ring containing C, O, S or N,
optionally substituted with one or more R*), NR’R*, CONR’R?, S(0),,NR’R*, CN or CF3; R' is
independently selected from hydrogen, halogen, C;.j alkyl, Cs.1 cycloalkyl, OC,_;o alkyl (which
would contain a C; s membered ring containing C, O, S or N, optionally substituted with one or
more R*), NR’R?, COR’R?, CR’R?, CONR’R*, S(0),.NR'R*, CN; CF3, or S(0)o.C1.10 alkyl
(which may contain a C;.s membered ring containing C, O, S or N, optionally substituted with one
or more R,); R” is independently selected from hydrogen, halogen, C,_jo alkyl, Cs.io cycloalkyl,
OC;.yp alkyl (which may contain a C;.s membered ring containing C, O, S or N, optionally
substituted with one or more Ry), NRsR,, COR’R?, CR’R?, CONR’R*, S(0)o.NR'R*, CN or CF;,
or S(0)p2C;.10 alkyl (which may contain a Cs;.s membered ring containing C, O, S or N, optionally
substituted with one or more R4); R' and R” can optionally cyclize to form a ring comprising Cs-
Cy cycloalkyl or C;5-C,; cycloalkenyl or aryl or heteroaryl or C;-C; heterocycloalkyl or 3-8
membered ring comprising C, O, S, and/or N, optionally substituted with one or more Ry; R* is
selected from hydrogen, C,alkyl, Cs.19 cycloalkyl, aryl, benzyl, heteroaryl, halogen, CN, CF;,
COR’R*, CR'R*, CONR’R, S(O)O_ZNR3 R*: R*is selected from hydrogen, C,¢ alkyl, Cs.19
cycloalkyl, aryl, benzyl, heteroaryl, halogen, CN, CF3, COR’R?, CR'R*, CONR’R, S(O)O_ZNR3R4;
R* and R* can optionally cyclize to form a ring comprising Cs-Cy, cycloalkyl or Cs-C,
cycloalkenyl or aryl or heteroaryl or Cs-C,, heterocycloalkyl or 3-8 membered ring comprising C,
0, S, and/or N, optionally substituted with one or more R’: R’ is selected from hydrogen,

halogen, OC,.1¢ alkyl (which may contain a C;.s membered ring containing C, O, S or N,
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optionally substituted with one or more R*), CN, CFj;

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.

82. A method for the treatment of a neurotransmission dysfunction or other disease state
associated with mGIuR4 activity in a mammal comprising the step of co-administering to the
mammal at least one compound in a dosage and amount effective to treat the dysfunction in the

mammal, the compound having a structure represented by a formula:

*)

'~

A= 2
< W 9

R —X

Z

wherein each X is independently selected from CR’ or N; Y is selected from O or S,; Z is selected
from CR’ or N; W is selected from O or NH; A is selected from Cs-Cy, cycloalkyl or Cs-Cy
cycloalkenyl or aryl or heteroaryl or Cs-Cy; heterocycloalkyl or Cs-C;; heterocycloalkenyl or 3-8
membered ring comprising C, O, S, and/or N; R is selected from hydrogen, halogen, C,.1¢ alkyl,
Cs.10 cycloalkyl, OC,.1 alkyl (which would contain a C;.s membered ring containing C, O, S or N,
optionally substituted with one or more R*), NR’R*, CONR’R?, S(0),,NR’R*, CN or CF3; R' is
independently selected from hydrogen, halogen, C;. ;9 alkyl, Cs.1 cycloalkyl, OC,_;o alkyl (which
would contain a Cs;.3 membered ring containing C, O, S or N, optionally substituted with one or
more R*), NR’R?, COR’R?, CR’R?, CONR’R*, S(0),.NR'R*, CN; CF3, or S(0)o.C1.10 alkyl
(which may contain a C;.s membered ring containing C, O, S or N, optionally substituted with one
or more Ry); R” is independently selected from hydrogen, halogen, C1.10 alkyl, Cs.1o cycloalkyl,
OC;.yp alkyl (which may contain a C;.s membered ring containing C, O, S or N, optionally
substituted with one or more R4), NR3R,, COR’RY, CR'R*, CONR’R*, S(0)¢,NR’R?, CN or CF;,
or S(0)p2C;.10 alkyl (which may contain a Cs;.s membered ring containing C, O, S or N, optionally

substituted with one or more Ry); R' and R can optionally cyclize to form a ring comprising Cs-
P y Cy g p g
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Cy cycloalkyl or C;5-C,; cycloalkenyl or aryl or heteroaryl or C;-C; heterocycloalkyl or 3-8
membered ring comprising C, O, S, and/or N, optionally substituted with one or more Ry; R* is
selected from hydrogen, C, alkyl, Cs.19 cycloalkyl, aryl, benzyl, heteroaryl, halogen, CN, CF;,
COR’R*, CR’R*, CONR’R?, $(0),.NR’R*; R” is selected from hydrogen, Cy. alkyl, Cs.10
cycloalkyl, aryl, benzyl, heteroaryl, halogen, CN, CFs;, COR’R?, CR’R*, CONR’R?, S(0),,NR’R*;
R’ and R* can optionally cyclize to form a ring comprising Cs-Cy, cycloalkyl or Cs-C,
cycloalkenyl or aryl or heteroaryl or Cs-Cy; heterocycloalkyl or 3-8 membered ring comprising C,
0, S, and/or N, optionally substituted with one or more R’: R’ is selected from hydrogen,
halogen, OC,.1¢ alkyl (which may contain a C;.s membered ring containing C, O, S or N,

optionally substituted with one or more R*), CN, CFj;

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.

83. A method for the treatment of a neurotransmission dysfunction or other disease state
associated with mGIuR4 activity in a mammal comprising the step of co-administering to the
mammal at least one compound in a dosage and amount effective to treat the dysfunction in the

mammal, the compound having a structure represented by a formula:

*)

'~
= 2
/\_ w R(1-3)

R —X

Z

wherein each X is independently selected from CR’ or N; Y is selected from O or S,; Z is selected
from CR’ or N; W is selected from O or NH; A is selected from Cs-Cy, cycloalkyl or Cs-Cy
cycloalkenyl or aryl or heteroaryl or Cs-Cy; heterocycloalkyl or Cs-C;; heterocycloalkenyl or 3-8
membered ring comprising C, O, S, and/or N; R is selected from hydrogen, halogen, C,.1¢ alkyl,
Cs.10 cycloalkyl, OC,.1 alkyl (which would contain a C;.s membered ring containing C, O, S or N,
optionally substituted with one or more R*), NR’R*, CONR’R?, S(0),,NR’R*, CN or CF3; R' is
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independently selected from hydrogen, halogen, C;.j alkyl, Cs.1 cycloalkyl, OC,_;o alkyl (which
would contain a C; s membered ring containing C, O, S or N, optionally substituted with one or
more R*), NR’R?, COR’R?, CR’R?, CONR’R*, S(0),.NR'R*, CN; CF3, or S(0)o.C1.10 alkyl
(which may contain a C;.s membered ring containing C, O, S or N, optionally substituted with one
or more R,); R” is independently selected from hydrogen, halogen, C,_jo alkyl, Cs.io cycloalkyl,
OC;.yp alkyl (which may contain a C;.s membered ring containing C, O, S or N, optionally
substituted with one or more Ry), NRsR,, COR’R?, CR’R?, CONR’R*, S(0)o.NR'R*, CN or CF;,
or S(0)p2C1.10 alkyl (which may contain a Cs;.s membered ring containing C, O, S or N, optionally
substituted with one or more R4); R' and R” can optionally cyclize to form a ring comprising Cs-
Cy cycloalkyl or C;5-C,; cycloalkenyl or aryl or heteroaryl or C;-C; heterocycloalkyl or 3-8
membered ring comprising C, O, S, and/or N, optionally substituted with one or more Ry; R* is
selected from hydrogen, C,alkyl, Cs.19 cycloalkyl, aryl, benzyl, heteroaryl, halogen, CN, CF;,
COR’R*, CR'R*, CONR’R, S(O)O_ZNR3 R*: R*is selected from hydrogen, C,¢ alkyl, Cs.19
cycloalkyl, aryl, benzyl, heteroaryl, halogen, CN, CF3, COR’R?, CR'R*, CONR’R, S(O)O_ZNR3R4;
R’ and R* can optionally cyclize to form a ring comprising C;-C1, cycloalkyl or C3-C),
cycloalkenyl or aryl or heteroaryl or Cs-Cy; heterocycloalkyl or 3-8 membered ring comprising C,
0, S, and/or N, optionally substituted with one or more R’: R’ is selected from hydrogen,
halogen, OC,.1¢ alkyl (which may contain a C;.s membered ring containing C, O, S or N,

optionally substituted with one or more R*), CN, CFj;

or a pharmaceutically acceptable salt thereof or a pharmaceutically acceptable derivative
thereof with a drug known to treat the neurotransmission dysfunction or other discase state

associated with potentiation of mGluR4.

84.  The method of any one of claims 81-83, wherein co-adminstration is substantially
simultaneous.

85.  The method of any one of claims 81-83, wherein co-adminstration is sequential.

86.  The method of any one of claims 81-83, wherein the mammal is a human.

87.  The method of any one of claims 81-83, wherein the dysfunction is Parkinson’s disease.
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88.  The method of any one of claims 81-83, wherein the dysfunction is schizophrenia,
psychosis, “schizophrenia-spectrum” disorder, depression, bipolar disorder, cognitive disorder,
delirtum, amnestic disorder, anxiety disorder, attention disorder, obesity, eating disorder, or

NMDA receptor-related disorder.
89. A kit comprising a compound having a structure represented by a formula:
1
()
Y\
X \ I
{ 2

/ \ W R(1-3)

R —X

Z

wherein each X is independently selected from CR’ or N; Y is selected from O or S,; Z is selected
from CR’ or N; W is selected from O or NH; A is selected from Cs-Cy, cycloalkyl or Cs-C,
cycloalkenyl or aryl or heteroaryl or Cs-Cy; heterocycloalkyl or Cs-C;; heterocycloalkenyl or 3-8
membered ring comprising C, O, S, and/or N; R is selected from hydrogen, halogen, C,.1 alkyl,
Cs.10 cycloalkyl, OC,.1 alkyl (which would contain a C;.s membered ring containing C, O, S or N,
optionally substituted with one or more R*), NR’R*, CONR’R?, S(0),,NR’R*, CN or CF3; R' is
independently selected from hydrogen, halogen, C;.j alkyl, Cs.1 cycloalkyl, OC,_;o alkyl (which
would contain a C; s membered ring containing C, O, S or N, optionally substituted with one or
more R*), NR’R?, COR’R?, CR’R?, CONR’R*, S(0),.NR'R*, CN; CF3, or S(0)o.C1.10 alkyl
(which may contain a Cs.s membered ring containing C, O, S or N, optionally substituted with one
or more Ry); R” is independently selected from hydrogen, halogen, C1.10 alkyl, C.1o cycloalkyl,
OC;.yp alkyl (which may contain a C;.s membered ring containing C, O, S or N, optionally
substituted with one or more Ry), NRsR,, COR’R?, CR’R?, CONR’R*, S(0),.NR'R*, CN or CF;,
or S(0)p2C1.10 alkyl (which may contain a Cs;.s membered ring containing C, O, S or N, optionally
substituted with one or more R4); R' and R” can optionally cyclize to form a ring comprising Cs-
Cy cycloalkyl or C;5-C,; cycloalkenyl or aryl or heteroaryl or C;-Cy; heterocycloalkyl or 3-8
membered ring comprising C, O, S, and/or N, optionally substituted with one or more Ry; R* is
selected from hydrogen, C, alkyl, Cs.19 cycloalkyl, aryl, benzyl, heteroaryl, halogen, CN, CF;,
COR’R*, CR’R*, CONR’R?, $(0),.NR’R*; R” is selected from hydrogen, Cy. alkyl, Cs.10
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cycloalkyl, aryl, benzyl, heteroaryl, halogen, CN, CF3, COR’R?, CR'R*, CONR’R, S(O)O_ZNR3R4;
R’ and R* can optionally cyclize to form a ring comprising Cs-Cy, cycloalkyl or Cs-C,
cycloalkenyl or aryl or heteroaryl or Cs-Cy; heterocycloalkyl or 3-8 membered ring comprising C,
0, S, and/or N, optionally substituted with one or more R’: R’ is selected from hydrogen,
halogen, OC,.1¢ alkyl (which may contain a C;.s membered ring containing C, O, S or N,

optionally substituted with one or more R*), CN, CFj;

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 disease state.
90.  The kit of claim 89, wherein the compound(s) and the drug(s) are coformulated.

91.  The kit of claim 89, wherein the compound(s) and the drug(s) are copackaged.
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