SUBSTI TUTED BENZO M DAZOLESULFONAM DES AND SUBSTI TUTED | NDOLESULFONAM DES
AS MELUR4 POTENTI ATORS BACKGROUND [ 0001] The am no acid L-glutanate
(referredwoaohaneiza sinply as glutamate) is the princi paCTAaseIAlzInY
neurotransmtter in the manmalian central nervous system (CNS). Wthin the
CNS, glutamate plays a key role in synaptic plasticity (e.g., long term
potentiation (the basis of |earning and nenory)), notor control and sensory
perception. It is now well understood that a variety of neurol ogical and
psychi atric disorders, including, but not limted to, schizophrenia general
psychosis and cognitive deficits, are associated with dysfunctions in the
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i nportant therape i nct receptors:
ionotropic and ne PE%L%%SJ. C (%Xlﬁ/ﬁﬁ%%égsﬁece lﬁlgjr EBWF@&% cl ass, the
ionotropic glutamate receptors, is conpri sed of multi-subunit |igand-gated
ion channel s that nedi ate excitatory post-synaptic currents. Three subtypes
of ionotropic glutamate receptors have been identified, and despite
glutamate serving as agonist for galdgd&RHERAD €Cept or subtypes sel ective

| i gands have been di scovered that activate each subtype. The ionotropic

gl utamat e regg&ors are naned after their respective sel ective |igands:
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(md uRs), are G protein coupled receptors (GP Y hat nodul at e

neur ot r aS¥. gtuwnaﬁ%nl@é%ewolﬁ esyBantie plgs ity fle. gy}@ag)tem poteatrsion §8¢ basis based on
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rel ease of neurotransmtters, such as glutamate. Goup Il and Goup II1
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cycl ase. [00035j n3d uR4 bel ongs to the grouq% nd uR subfamly and is
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postsynaptic | ocations (Benitez et al. 000) . Nunerous reﬁorts I ndi cate
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ot hers. There a _nunber o rat o) arole for
7 ara b St § e R Ghg grGbEI A BRSO R TERIRLER6™ [opey et
al ., 2007; Marino et al., 2005; Marino et al., 2003b; Ossowska et al.,
2007; Valenti et al., 2003), anxiety (Stachowicz et al., 2006; Stachow cz
et al., 2004), notor effects after al cohol consunption (Bl ednov et al.
2004), neurogenic fate comnitment and lneuronal survival (Saxe et al.

2007), epilepsy (Chapman et al., 2001; Pitsch et al., 2007; Snead et aI Y
2000; Wang et al., 2005) and cancer, particularly medul | obl ast oma
(lacovell'i et al., 2004). [0004] In addition, there is evidence that
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[ 0005] Also, there are reports that activation of Goup IIl nm3 uRs,
specifically md uR4, may be an effective treatnment for neuroinflammtory
di seases,weuroti/as72ul ti pl e sclerosis and rel at ed di sordecs/usSBasomyyiet al .,
2002). [0006] There are two variants of the n3 uR4 receptor which are
expressed in taste tissues; and thus activation of nd uR4 nmay be used as
taste enhancers, blockade of certain tastes, or taste agents, flavoring
agents or other food additives (Kurihara, 2009; Chaudhari et al, 2009).

[ 0007] Despite advances in m3d uR4 research, there is still a scarcity of
conpounds that effectively potentiate nd uR4 which are also effective in
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di seases whi ch uR4 rece is involved. Further entjonal n3d uR4
recept or @ mﬂeé‘tr’b‘?@%f?@%ﬂt Py Olné RngLAcify aad’ﬁélFVO‘éadﬁ’é%@@hg’ol B‘i‘ﬂ Ity and

exhi bi t gﬁm}ﬂu@r Al nkGIORYdnld @by YGRS énGIERE SME@RR 7 Ahd BIG IS hsGIaR e
satisfie t he IDr esent invention. SUVWARY [ 0008 I n accordance with the
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pur pose( $J¢ Rffm'ct% Fﬁ%ﬁfﬁswpt%lymdh%eme @F@%@S@O%@Wﬁab@aﬂ%r ein, the
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and substi tut ed I ndol esufp fonam des as nmd uR4 potentiators. Another aspect

rel at es teffeqters archss pdengbrepoelatts useful as all osteric nodul ators of nd uR4
receptor activity, methods of meking sane, pharmaceutical conpositions
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di sorders associated wth gluotamate dysfuncti'on, for exanple ParKinson's
di sease, Piesyrgtie wagtionfirthheantrali neeyons @dtem@en@tzr@bds 260y Bptsdayrehele UPY @ al
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one aspect, di scl’osed conpounds c sensitivity o
recept or and betargenénsdrso wigthwube toleaghi af Qonh(GAEI@ and glhesker nGlugdns siso bi ndi ng

site or in orth r agonj tsth Iosed are
met hods %érn S[hﬁ‘t’avgt%rt()ae etxﬁ%gsteg {‘a lgwﬂgvuelrli Pandm ﬁ %lcslgfa unc%rlngﬁ e{(;)r ot her
di sease QO%)eNmssroux @apead inditde thiid roER4RA emrefsgednmmastrhmmmlgmmnpri sing the
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memory (Bradley et al., 1996), vision (Akazawa ct al., 1994; Koulen et al., 1996; Quraishi et
al., 2007), cerebellar functions (Makoff et al., 1996), feeding and the regulation of
hypothalamic hormones (Flor et al., 1995), sleep and wakefulness (Noriega et al., 2007) as
well as many others. There are now a number of literature reports describing a role for
mGluR4 modulation in Parkinson’s disease (Battaglia et al., 2006; Lopez et al., 2007; Marino
ct al., 2005; Marino et al., 2003b; Ossowska et al., 2007; Valenti et al., 2003), anxicty
(Stachowicz et al., 2006; Stachowicz et al., 2004), motor effects after alcohol consumption
(Blednov et al., 2004), neurogenic fate commitment and neuronal survival (Saxe et al., 2007),
epilepsy (Chapman et al., 2001; Pitsch et al., 2007; Snead et al., 2000; Wang et al., 2005) and

cancer, particularly medulloblastoma (Iacovelli et al., 2004).

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

such ashypoglycemia, Type 2 diabetes, and obesity.



JRL wherein Rl and R2 are independently hydrogen, an optionally substituted
C to C6 alkyl, an optionally substituted C3 to C6 cycloal kyl, or a

hydr ol ysaWbeoriggiae; wherein Cy' and Cy2 are independerCiryusanooptiional |y
substituted cyclic C3 to C10 organic residue; wherein Yis N or CRS,
wherein R3 is hydrogen, halide, hydroxyl, trifluoronethyl, am no, cyano,
nitro, azide, carboxam do, al koxy, thiol, alkylsulfonyl, or an optionally
substituted G to C6 organic residue; and wherein each of Z1, Z2, and Z3 is
i ndependently selected fromN or CR4; wherein R4 is hydrogen, hali de,
hydroxyl, trifluoromethyl, am no, cyano, nitro, azide, carboxam do, al koxy,
t hi ol , all@8f5s Alsoothyie areoepats thma«tttynacbﬂ of Gratys i mGivRd, Qecificaligan@uBdrmay

resi due Qr ha ti-cal | b e I 10] Al so
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conpri si mgatbdhélsaﬂep(mfso@mammoexl ng to t he subject at |east one conpound
in a dosage and anmount effective to potentiate md uR4 activity in the
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wherein Y is Nor CGR3, wherein R3is hydr ogen, halide, hydroxyl,
trifluor dﬂlﬂlﬂhyDeSpétﬁriamncasylam@IuRﬂi mmrchathq':rdés stiﬂarswmamfctompamd@wt thi ol ,

al kyl sul f 0 substi 6 _.or anl C..I SI ue; and
wher ei n egfg twb]fy pﬂfn %Hélhd ¥| S g%fgcﬁl CEIIh reat eer%:ttog qfr010$nc"}\l or G R4,

wher ei n Rdydhtrivydisoodpesgssdetdddeith glytdmamgglq nehratﬁahsmns%‘rﬁiﬁ@hﬁmarﬂadn@ cyano,

nitro, azdilsga?s’es, as well as inflammatory central nervous system disorders, medulloblastomas,
metabolic disorders and taste enhancing associated with glutamatergic dysfunction and
diseases in which mGluR4 receptor is involved. Further, conventional mGluR4 receptor
modulators typically lack satisfactory aqueous solubility and exhibit poor oral bioavailability.

These needs and other needs are satisfied by the present invention.
SUMMARY

[0008] In accordance with the purpose(s) of the invention, as embodied and broadly
described herein, the invention, in one aspect, relates to substituted

benzoimidazolesulfonamides and substituted indolesulfonamides as mGluR4 potentiators.

Another aspect relates to relates to compounds useful as allosteric modulators of mGIluR4
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 disease, using same. Further disclosed are methods and
pharmaceutical compositions useful for treating a disease related to mGIluR4 activity. In one
aspect, the disclosed compounds can affect the sensitivity of mGluR4 receptors to agonists
without binding to the orthosteric agonist binding site or acting as orthosteric agonists

themselves.

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

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



car boxam do, al koxy, thiol, alkylsulfonyl, or an optionally substituted C
to C6 organic residue, or a pharnaceutically acceptable derivative thereof
[0011] Alwo 2dimahimzgzed are net hods of potentiating nd uReCaaASeMmioy31iin at

| east one cell conprising the step of contacting the at |east one cell with
at | east one conpound in an amount effective to potentiate m3 uR4 receptor
activity in the at least one cell, the at |east one conpound having a
structure represented by a formula: C¢y R2/ C)-Cyl Z 2 - Z N wherein R and
R2 are independently hydrogen, an optionally substituted C to C6 al kyl, an
optionally substituted C3 to C6 cycloal kyl, or a hydrol ysabl e resi due;

wher ei n @jmingstatin@yQ tha meninmed efpleaytl et doypawmndop kidosagt hiyd audst ¢ffegtredodyeatl i ¢ C3
to C10 organi i ; I ej S Qr. C i n i rogen,

i de, R Byt R HE b s Sad ot T B0 STy b DOS o o,
al koxy, thiol, alkylsulfonyl, or an optionally substituted O to C6 organic
resi due; and wherein each of Z1CyZ2X and Z3 is independently selected from
N or CGR4; wherein R4 is hydrogeQN*ﬁaLZanfhydroxyl, trifluoromnethyl,

amino, cyano, nitro, azide, carpoxa®ido, | alka¥y, thiol, alkylsulfonyl, or
an optionally substituted d to C6 orgahi &l residue, or a pharnmaceutically
acceptabl e derivative thereof, in an amounR eff.ective to potentiate nd uR4

receptor activity in the at |east one cell. [0012] Al so disclosed are
" . i e el ; . ¢
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zI N j R1 optionally substituted C3 to C6 cycloalkyl, or a hydrolysable residue; wherein Cy'’and Cy*
are independently an optionally substituted cyclic C3 to C10 organic residue; wherein Y is N
or C-R?, wherein R? is hydrogen, halide, hydroxyl, trifluoromethyl, amino, cyano, nitro,
azide, carboxamido, alkoxy, thiol, alkylsulfonyl, or an optionally substituted C1 to C6
organic residue; and wherein each of Z', 7% and Z° is independently selected from N or C-R*;
wherein R* is hydrogen, halide, hydroxyl, trifluoromethyl, amino, cyano, nitro, azide,
carboxamido, alkoxy, thiol, alkylsulfonyl, or an optionally substituted C1 to C6 organic

residue, or a pharmaceutically acceptable derivative thereof.

[0010] Also disclosed are methods for potentiating mGluR4 activity in a subject comprising
the step of administering to the subject at least one compound in a dosage and amount
effective to potentiate mGluR4 activity in the subject, the compound having a structure

represented by a formula:
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wherein R' and R” are independently hydrogen, an optionally substituted C1 to C6 alkyl, an
optionally substituted C3 to C6 cycloalkyl, or a hydrolysable residue; wherein Cy' and Cy”
are independently an optionally substituted cyclic C3 to C10 organic residue; wherein Y is N
or C-R?, wherein R? is hydrogen, halide, hydroxyl, trifluoromethyl, amino, cyano, nitro,
azide, carboxamido, alkoxy, thiol, alkylsulfonyl, or an optionally substituted C1 to C6
organic residue; and wherein each of Z', 7% and Z° is independently selected from N or C-R*;

wherein R* is hydrogen, halide, hydroxyl, trifluoromethyl, amino, cyano, nitro, azide,



wherein R and R2 are independently hydrogen, an optionally substituted C
to C6 al kyl, an optionally substituted C3 to C6 cycloal kyl, or a

hydr ol ysaWbeoriggiae; wherein Cy' and Cy2 are independerCiryusanooptiional |y
substituted cyclic C3 to C10 organic residue; wherein Yis N or CRS,
wherein R3 is hydrogen, halide, hydroxyl, trifluoronethyl, am no, cyano,
nitro, azide, carboxam do, al koxy, thiol, alkylsulfonyl, or an optionally
substituted G to C6 organic residue; and wherein each of Z1, Z2, and Z3 is
i ndependently selected fromN or CR4; wherein R4 is hydrogen, hali de,
hydroxyl, trifluoromethyl, am no, cyano, nitro, azide, carboxam do, al koxy,
t hi ol , aICklﬂDb&miﬂm)mﬂdoxy,ahiolamlkmlpmlfcrmlabll%yl aptibsllytsubsetiita@ Clt to (Borganggani ¢

resi due, c | ] e |vat| ve thereof, and a

phar maced |d3§1(ﬁﬂ%glg%leag% lﬁﬁﬁﬁ Cge %l%?e Cg;l[’%b'%g%?&fso di scl osed are uses of a
conmpound for m3 uR4 receptor actl vity potentiation, the conmpound having a
st ruct ur d0¢1dpr ébeniselysdyarambpdnf pote@jatiog HGIURS actiyitRinat lastone gell Z " "Rl

vher o1 1 BB T A8t BRI LURLEPET 0, ORISR st tuted
hydr ol ysabioentreﬁ’sctd/ueo pwtbreiaeimeM rwaptchﬁvaymthmdéqaetrmhenell yheaam leaﬂt ionally
substi t ut ed esi.due; wherein Yis N or G R3,

c ani
wherei n R3°F¢ ‘Xl?n"“‘d&%%vér% Wuf:tu lglr %SQWR"H |lafl uor oret hyl , am no, cyano,
nitro, azide, carboxam do, al koxy, thiol, alkylsulfonyl, or an optionally
substituted O to C6 organic reSydug; and wherein each of Z1, Z2, and Z3 is
i ndependently selected fromN or /NJ $24/ {\Mjﬁffel n R4 is hydrogen haI i de,
hydroxyl, trifluoromethyl, am ngz cty nitray! azi de, carboxani do, al koxy,
t hi ol , aI kyl sul fonyl, or an optional Iyz%u tituted d to C6 organic
resi due, or a pharnmaceutically acceptable BErivative ther eof [0014] Also
di scl osed are uses of a conpound in the manufacture of a nedicanent for the

comound a0 M AIRREI AR, BRI SERERUT) Gl 1@
optionally substltuted C3 to C6 cycloalkyl, or a hydrolysable residue; wherein Cy' and Cy
are independently an optionally substituted cyclic C3 to C10 organic residue; wherein Y is N
or C-R®, wherein R® is hydrogen, halide, hydroxyl, trifluoromethyl, amino, cyano, nitro,
azide, carboxamido, alkoxy, thiol, alkylsulfonyl, or an optionally substituted C1 to C6
organic residue; and wherein each of Z', Z% and Z° is independently selected from N or C-R*;
wherein R* is hydrogen, halide, hydroxyl, trifluoromethyl, amino, cyano, nitro, azide,
carboxamido, alkoxy, thiol, alkylsulfonyl, or an optionally substituted C1 to C6 organic
residue, or a pharmaceutically acceptable derivative thereof, in an amount effective to

potentiate mGIuR4 receptor activity in the at least one cell.

[0012] Also disclosed are pharmaceutical compositions comprising a therapeutically

effective amount of a compound having a structure represented by a formula:
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wherein R' and R? are independently hydrogen, an optionally substituted C1 to C6 alkyl, an
optionally substituted C3 to C6 cycloalkyl, or a hydrolysable residue; wherein Cy' and Cy”

are independently an optionally substituted cyclic C3 to C10 organic residue; wherein Y is N



R/IC) 7113C 1/ Y ,,-------- k, Z2 " wherein R and R2 are independently
hydr ogen, an optionally substituted C to C6 alkyl, an optionally
substi t utwo 208/t1072€6 cycl oal kyl, or a hydrol ysabl e resi ¢#ag®/usadieneiimo Cy' and
Cy2 are independently an optionally substituted cyclic C3 to ClO organic
residue; wherein Yis Nor CR3, wherein R3 is hydrogen, halide, hydroxyl,
trifluoronethyl, amno, cyano, nitro, azide, carboxam do, al koxy, thiol,

al kyl sul fonyl, or an optionally substituted C to C6 organic residue; and
wherein each of Z1, Z2, and Z3 is independently selected fromN or C R4;
wherein R4 is hydrogen, halide, hydroxyl, trifluoronethyl, am no, cyano,
nitro, azrfeR’, wherbioRans lpdrogan kekige, hydrpoll, triflhdeyinsthylf amipb, cyaro, aitroopt i onal | y

substi t ut e to ani i r har maceut.i cal ept abl e
dortvat | 205 arbSriodteR el BV Rl & BRSOV RGP Cone
conpound oh@vicnesidue sandudtetrirecack pf &5 EntedZbis imleporiontlyaele@] frdmW gr ZR*R27113C

1/ y,, 2----=-K. . Z|N wherein R and. ar ndependent L.y hydrogen, an
St i anal iR bl heoar R pion Dl ROREY ety Ml od G To o5
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i ndependent an tiona substit ut.ed. cycl i t 10 argani ¢ resi due;
whor o G G RSO GHE EFRTRl FE R Gk o ap P e By

trifluor ae®playke ca@idt.no, cyano, nitro, azide, carboxam do, al koxy, thiol,
al kyl sul fonyl, or an optionally substituted C to C6 organic residue; and

wherein of .71, 72, and Z3.is independent selected from N or C R4,
wher oi n ATRL B SEieRa’ e SO P ICNH GEPSAL Y PRI oy ano
nitro, azhcdd®mpoaidioxagiadauctak keprasenttdibwa for@hlky! sul fonyl, or an optionally
substituted C to C6 organic residue, or a pharnaceutically acceptable
derivative thereof, and one or noyre.of: a nmd uR4 receptor agonist, an agent

known to increase nd ukR4 recept8¥N§§ti¥ity, or an agent known to n3 uR4
receptor activity. TR

Ré/ © z?zzot\§>cy1
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wherein R' and R” are independently hydrogen, an optionally substituted C1 to C6 alkyl, an
optionally substituted C3 to C6 cycloalkyl, or a hydrolysable residue; wherein Cy' and Cy*
are independently an optionally substituted cyclic C3 to C10 organic residue; wherein Y is N
or C-R?, wherein R? is hydrogen, halide, hydroxyl, trifluoromethyl, amino, cyano, nitro,
azide, carboxamido, alkoxy, thiol, alkylsulfonyl, or an optionally substituted C1 to C6
organic residue; and wherein each of Z', 7% and Z° is independently selected from N or C-R*;
wherein R* is hydrogen, halide, hydroxyl, trifluoromethyl, amino, cyano, nitro, azide,
carboxamido, alkoxy, thiol, alkylsulfonyl, or an optionally substituted C1 to C6 organic

residue, or a pharmaceutically acceptable derivative thereof.

[0014] Also disclosed are uses of a compound in the manufacture of a medicament for the
treatment of a condition associated with mGluR4 receptor activity, the compound having a

structure represented by a formula:
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[ 0016] Al so disclosed are conpounds conprising a structure represented by a
forml a: Cy 02/i"",:i h3' RZ 2----k, ZIN R Cyl wherein R and R2
are i ndepeodentdiy72bydr ogen, an optionally substituted Cpcrawsafoaliyé, an
optionally substituted C3 to C6 cycloal kyl, or a hydrol ysabl e residue;
wherein Cy' and Cy2 are independently an optionally substituted cyclic C3
to Cl0 organic residue; wherein Cy' is phenyl, 2-pyridinyl, cyclohexyl,
3-pyridinyl, 2-thiphenyl, 3-thiophenyl, 4-pyrimdinyl, 6-

chl oropyridin-2-yl, 6-fluoropyridin-2-yl, 3-fluoropyridin-2-yl, pyrazinyl,
pyridazinyl, 2- thlazolyl or 4- thlazolyl wherein Cis 2- chlorophenyl
3-pyri di mtiereiPR fdnd ¥ eptiedeplndeotre hysipegen.ydn, Optwna&llyegmhmmiéﬁytb Cowllot.ein Y is N
or CR3, Y, e i d tri 0 am no,
Cyanornicb Bl hefioled GRS ERRE R drd o ERI Khigyg HIbiHEERTRE €

opt i onal lay isddpstidettiy @dop@londlty s@stionglayclic C2&i (dmeqrgaamdremﬂn&r @haremac s Of 71,

o aan O i WBEER R AR roee o B, Bl T oo, °azi de.

carboxanmﬁﬁecambﬂdeotm«@kJmaLk&b@mﬁﬁ@hyfm1@ﬁmﬁﬂb&pbmmmahtymsubst|tuted c

to C6 or anlc resi du or .a pha eutical l acce thereof
Wt t e e R i e e R B PRl S e Rl TP R T e N
or GH whera R 1Z:hydrzgan lﬁ’dllde YRk, aiﬂuoﬁnidthyt raelrthyyanb amﬁmeﬂyé

2-pyridinyl, cyclohexyl, yridin 2-t hi henyl 3-thia henyl
4-pyrini GPRYFanige, alkes gk P@Vlﬁul@ny or g, Opﬁlp%lef@blgﬁﬁl W 0 {6, organic

3- f'UOFOQ%QmQHﬁagmmhmcaﬂ&ﬁ%hﬁ&%ﬁbﬁ%khdﬁﬁk@M&mﬂz thiazolyl, or 4-thiazolyl;
and then Cy2 is chl orophenyl, 3-pyridinyl, 2 quorophenyI cycl opentyl,

or 4- cyan hen 017] so di scl osed are nmet hods f.or preparing a
conpound 1o %&P H%C]Pﬁ‘él ¢ EsCOB‘PrliiP%%l%ﬁshﬁwéoE‘B%’éi’ﬁHnﬁ AVIHYTE structure:
represented by a formula:
Cy2 O
\ _ Il ~ Z1 Y
VI
I S—cy!
R2 23\ 22/ N/
R1

wherein R' and R? are independently hydrogen, an optionally substituted C1 to C6 alkyl, an
optionally substituted C3 to C6 cycloalkyl, or a hydrolysable residue; wherein Cy' and Cy?
are independently an optionally substituted cyclic C3 to C10 organic residue; wherein Y is N
or C-R’, wherein R’ is hydrogen, halide, hydroxyl, trifluoromethyl, amino, cyano, nitro,
azide, carboxamido, alkoxy, thiol, alkylsulfonyl, or an optionally substituted C1 to C6
organic residue; and wherein each of Z', 7% and Z° is independently selected from N or C-R*;
wherein R* is hydrogen, halide, hydroxyl, trifluoromethyl, amino, cyano, nitro, azide,
carboxamido, alkoxy, thiol, alkylsulfonyl, or an optionally substituted C1 to C6 organic
residue, or a pharmaceutically acceptable derivative thereof, and one or more of: a mGluR4
receptor agonist, an agent known to increase mGluR4 receptor activity, or an agent known to

mGluR4 receptor activity.

[0016] Also disclosed are compounds comprising a structure represented by a formula:



wherein R is hydrogen, an optionally substituted d to C6 al kyl, an
optionally substituted C3 to C6 cycloal kyl, or a hydrol ysabl e resi due;
wherei n Qy0 20s1/am720pt i onal | y substituted cyclic C3 to CrOTarsgawnioesmnesi due;
wherein Y is N or CGR3, wherein R3 is hydrogen, halide, hydroxyl,
trifluoronethyl, am no, cyano, nitro, azide, carboxam do, al koxy, thiol

al kyl sul fonyl, or an optionally substituted C to C6 organic residue;
wherein each of Z1, Z2, and Z3 is independently selected fromN or C R4;
wherein R4 is hydrogen, halide, hydroxyl, trifluoronethyl, am no, cyano,
nitro, azide, carboxam do, alkoxy, thiol, alkylsulfonyl, or an optionally
substituted C to C6 organic residue; and mhereln X is a |leaving group, and
reacting with a conpound havi ng Ns${uz Cy2 INHR2 wherein R2 is

hydr ogen, an optionally substit ? (aFkyI an optionally
substituted C3 to C6 cycloalkyl or h? Mbl ysabl e resi due; wherein Cis an
optionally substituted cyclic C3 to C10 or@énlg resi due. [0018] Also

di scl osed are nethods for preparing a conpound conprising the steps of

provi di ngvh%re?nol@pﬂlﬂqg ag:ai}{élé%gnc%nﬁ); ﬁ}ﬁ%g"é{l,eafn optionally substituted C1 to C6 alkyl, an

optionally substituted C3 to C6 cycloalkyl, or a hydrolysable residue; wherein Cy' and Cy?
are independently an optionally substituted cyclic C3 to C10 organic residue; wherein Cy' is
phenyl, 2-pyridinyl, cyclohexyl, 3-pyridinyl, 2-thiphenyl, 3-thiophenyl, 4-pyrimidinyl, 6-
chloropyridin-2-yl, 6-fluoropyridin-2-yl, 3-fluoropyridin-2-yl, pyrazinyl, pyridazinyl, 2-
thiazolyl, or 4-thiazolyl; wherein Cy” is 2-chlorophenyl, 3-pyridinyl, 2-fluorophenyl,
cyclopentyl, or 4-cyanophenyl; wherein Y is N or C-R*, wherein R* is hydrogen, halide,
hydroxyl, trifluoromethyl, amino, cyano, nitro, azide, carboxamido, alkoxy, thiol,
alkylsulfonyl, or an optionally substituted C1 to C6 organic residue; and wherein each of Z',
Zz, and Z° is independently selected from N or C—R4; wherein R* is hydrogen, halide,
hydroxyl, trifluoromethyl, amino, cyano, nitro, azide, carboxamido, alkoxy, thiol,
alkylsulfonyl, or an optionally substituted C1 to C6 organic residue, or a pharmaceutically
acceptable derivative thereof, with the proviso that wherein both R' and R* are hydrogen,
wherein Y is N or C-H; wherein Z', Z*, and Z’ are all C-H; then Cy' is phenyl, 2-pyridinyl,
cyclohexyl, 3-pyridinyl, 2-thiphenyl, 3-thiophenyl, 4-pyrimidinyl, 6-chloropyridin-2-yl, 6-
fluoropyridin-2-yl, 3-fluoropyridin-2-yl, pyrazinyl, pyridazinyl, 2-thiazolyl, or 4-thiazolyl;
and then Cy’ is 2-chlorophenyl, 3-pyridinyl, 2-fluorophenyl, cyclopentyl, or 4-cyanophenyl.

[0017] Also disclosed are methods for preparing a compound comprising the steps of

providing a compound having a structure:

| \ Cy1
1

R

B

wherein R is hydrogen, an optionally substituted C1 to C6 alkyl, an optionally substituted C3
to C6 cycloalkyl, or a hydrolysable residue; wherein Cy' is an optionally substituted cyclic
C3 to C10 organic residue; wherein Y is N or C-R®, wherein R® is hydrogen, halide,



-g Z1, NH /N112 R20 7113 - NH wherein R is hydrogen, an optionally
substituted d to C6 alkyl, an optionally substituted C3 to C6 cycl oal kyl,
or a hydrwbysabiie72eesi due; wherein R2 is hydrogen, an opCirarsaéiop43110
substituted C to C6 alkyl, an optionally substituted C3 to C6 cycl oal kyl,
or a hydrol ysabl e residue; wherein Cy2 is an optionally substituted cyclic
C3 to Cl10 organic residue; wherein each of Z1, Z2, and Z3 is independently
selected fromN or C-R4; wherein R4 is hydrogen, halide, hydroxyl,
trifluoronethyl, am no, cyano, nitro, azide, carboxam do, al koxy, thiol
al kyl sul fonyl, or an optionally substituted O to C6 organic residue, and
reacting hwﬂmhylatri@@mpwﬂndl hainongyaeo, siitra. ezide;, earb@amidve rsbxy, @Yol i s an

opt i onal aU esi % 1 Ak so

di scl ose &ﬁ%{ uR(?ré/ 09%1"?8'1?‘[%&1 subsq:%utgcp Cgb é) 51%919& Fes{dug walé]‘%m éag é? % ¢ g%s

provi di ngn&Zte mmpmmcmmmgeafrsmrmmmé wl@yelm“ is hydrogen hahde hydroxyl,
trifluoromethyl, amino, cyano, nitro, azide, carboxamido, alkoxy, thiol, alkylsulfonyl, or an
optionally substituted C1 to C6 organic residue; and wherein X is a leaving group, and

reacting with a compound having a structure:

wherein R” is hydrogen, an optionally substituted C1 to C6 alkyl, an optionally substituted C3
to C6 cycloalkyl, or a hydrolysable residue; wherein Cy” is an optionally substituted cyclic
C3 to C10 organic residue.

[0018] Also disclosed are methods for preparing a compound comprising the steps of

providing a compound having a structure:

wherein R' is hydrogen, an optionally substituted C1 to C6 alkyl, an optionally substituted C3
to C6 cycloalkyl, or a hydrolysable residue; wherein R* is hydrogen, an optionally substituted
C1 to C6 alkyl, an optionally substituted C3 to C6 cycloalkyl, or a hydrolysable residue;
wherein Cy? is an optionally substituted cyclic C3 to C10 organic residue; wherein each of
Zl, Zz, and Z° is independently selected from N or C—R4; wherein R* is hydrogen, halide,
hydroxyl, trifluoromethyl, amino, cyano, nitro, azide, carboxamido, alkoxy, thiol,
alkylsulfonyl, or an optionally substituted C1 to C6 organic residue, and reacting with a

compound having a structure:

@)
>—cy!
H B



R2 Z , wherein R is hydrogen, an optionally substituted d to C6 al kyl,
an optionally substituted C3 to C6 cycl oal kyl, or a hydrol ysabl e resi due;
wher ei n RRoOi2811mpdn20gen, an optional ly substituted C toPCé/uskkplog3iam
optionally substituted C3 to C6 cycloal kyl, or a hydrol ysabl e residue;
wherein Cis an optionally substituted cyclic C3 to C10 organic residue;
wherein each of Z1, Z2, and Z3 is independently selected fromN or C R4,
wherein R4 is hydrogen, halide, hydroxyl, trifluoronmethyl, am no, cyano,
nitro, azide, carboxam do, al koxy, thiol, alkylsulfonyl, or an optionally
substituted A to C6 organic residue, and reacting with a conpound having a
st r uct ur evherefh €0 ivwreomional Rsubstigutethcyolit Cd el 10/ orgubsichitut ed cyclic C3 to C10
organi ¢ residue. [0020] Also disclosed are nethods for preparing a conpound

K/I?_WFH si q&)lbpeAﬁB%%?loQJd L N GG &eﬁa?i'i(@%@ﬂp&%ﬁ ic&ﬂp@silﬁgt fhd! gtt!:lysroq“ 01l Z1y

providing a compound having a structure:

wherein R' is hydrogen, an optionally substituted C1 to C6 alkyl, an optionally substituted C3
to C6 cycloalkyl, or a hydrolysable residue; wherein R? is hydrogen, an optionally substituted
C1 to C6 alkyl, an optionally substituted C3 to C6 cycloalkyl, or a hydrolysable residue;
wherein Cy” is an optionally substituted cyclic C3 to C10 organic residue; wherein each of
Z', 7% and Z° is independently selected from N or C-R*; wherein R* is hydrogen, halide,
hydroxyl, trifluoromethyl, amino, cyano, nitro, azide, carboxamido, alkoxy, thiol,
alkylsulfonyl, or an optionally substituted C1 to C6 organic residue, and reacting with a

compound having a structure:
O
)—cy
HO ,
wherein Cy' is an optionally substituted cyclic C3 to C10 organic residue.

[0020] Also disclosed are methods for preparing a compound comprising the steps of

providing a compound having a structure:

wherein R' is hydrogen, an optionally substituted C1 to C6 alkyl, an optionally substituted C3
to C6 cycloalkyl, or a hydrolysable residue; wherein Cy' is an optionally substituted cyclic
C3 to C10 organic residue; wherein Y is N or C-R®, wherein R® is hydrogen, halide,

hydroxyl, trifluoromethyl, amino, cyano, nitro, azide, carboxamido, alkoxy, thiol,

10



wherein R is hydrogen, an optionally substituted d to C6 al kyl, an
optionally substituted C3 to C6 cycloal kyl, or a hydrol ysabl e resi due;
wherei n Qy0 20s1/am720pt i onal | y substituted cyclic C3 to CrOTarsgawnioesmnesi due;
wherein Y is N or CGR3, wherein R3 is hydrogen, halide, hydroxyl,
trifluoronethyl, am no, cyano, nitro, azide, carboxam do, al koxy, thiol,
al kyl sul fonyl, or an optionally substituted C to C6 organic residue;
wherein each of Z1, Z2, and Z3 is independently selected fromN or C R4;
wherein R4 is hydrogen, halide, hydroxyl, trifluoronethyl, am no, cyano,
nitro, azide, carboxam do, al koxy, thiol, alkylsulfonyl, or an optionally
subst i t utetkgls@fortyd ofen optganiycsubsiitel€] tadelorghee sisidud/vitsren eolunf 2% Zi,on, and

reacting _wth. i (038 i H R2/.. rein R2 is
nydr ogen,ak B FATERHG CHRE RindL§ Coth iein KY o pFolh Byt SR

subst i t utteiuo@3ndthylConioy,clyoml kiytb, azaie, @rtogemaloydaddyethiob sikyisetfoyherenn Cy2 i s
an optional.l y substi clic. C3.to C10 .or i.c residue. 02 Al so

i sch osedtmbE TR o EYokTic T, S RILOL § PO i iatd BREE one_cel
conpri si Rgthtdw@npbeql kingantragieng at | east one cell with at | east one

di scl osed conpound in an anmount effective to potentiate nd uR4 receptor
activity in at least one cell. [0022] ,Al so di scl osed are nethods for
potentiating md uR4 activity in a su e conprising the step of

adm nistering to the subject a therapeutically effective anount of at |east

one di scl osed conpound in a dosage Rnd anount  effective to potentiate
nd uR4 receptor activity in the subject. [0023] Al so disclosed are nethods

for the tyRAIIRNE hafro@endaseptidedllyadsswiaitat €ttowdd iy E@nWpdom@y keisHRRIG3SSi on
dysfunction or other nd uR4 nedi ated di seasg states in a mammal conprising

the st ep 'OF0 SurieaNd1asihydotysrbiavasidugmtiereCy durdtopparallyisestiBéeyelmound in
a dosage @@nd caoeiahiced®eti ve to treat the disorder in the mammal [0024]
Al so disclosed are the products of the disclosed nethods.

[0021] Also disclosed are methods for 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 mGluR4 receptor activity in at least one cell.

[0022] Also disclosed are 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.

[0023] Also disclosed are methods for the treatment of a disorder associated with mGluR4
neurotransmission dysfunction or other mGluR4 mediated disease states in a mammal
comprising the step of administering to the mammal at least one disclosed compound in a

dosage and amount effective to treat the disorder in the mammal.
[0024] Also disclosed are the products of the disclosed methods.

[0025] Also disclosed are methods for the manufacture of a medicament for potentiating
mGluR4 receptor activity in a mammal comprising combining a compound having a structure

represented by a formula:
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[ 0025] Al so disclosed are nethods for the manufacture of a nmedi canent for
potentiating nd uR4 receptor activity in a mammal conprising conbining a
conmpound wewonigh1ar23t ruct ure represented by a forrmula: @gTAS2010/043110) R-Z,
2----,,, Z" "R wherein R and R2 are independently hydrogen, an
optionally substituted d to C6 alkyl, an optionally substituted C3 to C6
cycl oal kyl, or a hydrol ysabl e resi due; wherein Cy' and Cy2 are
i ndependently an optionally substituted cyclic C3 to C10 organic residue;
wherein Y is N or CGR3, wherein R3 is hydrogen, halide, hydroxyl,
trifluoronethyl, am no, cyano, nitro, azide, carboxam do, al koxy, thiol
al kyl sul fonyl, or an optionallycgub8tituted C to C6 organic residue; and
wherei n each of 71, Z2, and Z3 istﬁdgﬁéndently selected from N or C R4;
wherein R4 is hydrogen, halide, ﬁyd@ yl| tridyf uoronet hyl, anmino, cyano,
nitro, azide, carboxani do, al koxy, tHiagt, Nalkylsulfonyl, or an optionally
substituted C to C6 organic residue, or aRbhannaceuticaIIy accept abl e
derivative thereof [0026] Al so disclosed are uses of a conpound for
potenti ati.ng. of ecept | Vi i . Lo rein ound has
st uct PRI ST EGRRS B btk bikn ) oIV Sl @ ol 2RP
optionally substituted C3 to C6 cycloalkyl, or a hydrolysable residue; wherein Cy' and Cy*

are independently an optionally substituted cyclic C3 to C10 organic residue; wherein Y is N
or C-R*, wherein R’ is hydrogen, halide, hydroxyl, trifluoromethyl, amino, cyano, nitro,
azide, carboxamido, alkoxy, thiol, alkylsulfonyl, or an optionally substituted C1 to C6
organic residue; and wherein each of Z', Z% and Z° is independently selected from N or C-R*;
wherein R* is hydrogen, halide, hydroxyl, trifluoromethyl, amino, cyano, nitro, azide,
carboxamido, alkoxy, thiol, alkylsulfonyl, or an optionally substituted C1 to C6 organic

residue, or a pharmaceutically acceptable derivative thereof.

[0026] Also disclosed are uses of a compound for potentiating mGluR4 receptor

activity in a mammal, wherein the compound has a structure represented by a formula:

2
cy. 9

/ 7§\H/Z\\/Y\\ 1
R © Z%Z{l\ Y

wherein R' and R? are independently hydrogen, an optionally substituted C1 to C6 alkyl, an
optionally substituted C3 to C6 cycloalkyl, or a hydrolysable residue; wherein Cy' and Cy*
are independently an optionally substituted cyclic C3 to C10 organic residue; wherein Y is N
or C-R*, wherein R’ is hydrogen, halide, hydroxyl, trifluoromethyl, amino, cyano, nitro,
azide, carboxamido, alkoxy, thiol, alkylsulfonyl, or an optionally substituted C1 to C6
organic residue; and wherein each of Z', 7% and Z° is independently selected from N or C-R*;
wherein R* is hydrogen, halide, hydroxyl, trifluoromethyl, amino, cyano, nitro, azide,
carboxamido, alkoxy, thiol, alkylsulfonyl, or an optionally substituted C1 to C6 organic
residue; or a pharmaceutically acceptable salt thereof or a pharmaceutically acceptable

derivative thereof.

[0027] Also disclosed are methods for the treatment of a neurotransmission
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R/IC) 7113C 1/ Y ,,-------- k, Z2 " wherein R and R2 are independently
hydr ogen, an optionally substituted C to C6 alkyl, an optionally

substi t utwo 208/t1072€6 cycl oal kyl, or a hydrol ysabl e resi ¢#ag®/usadieneiimo Cy' and
Cy2 are independently an optionally substituted cyclic C3 to ClO organic
residue; wherein Yis Nor CR3, wherein R3 is hydrogen, halide, hydroxyl,
trifluoronethyl, amno, cyano, nitro, azide, carboxam do, al koxy, thiol,

al kyl sul fonyl, or an optionally substituted C to C6 organic residue; and
wherein each of Z1, Z2, and Z3 is independently selected fromN or C R4;
wherein R4 is hydrogen, halide, hydroxyl, trifluoronethyl, am no, cyano,
nitro, azlydenctionrisbxtberidifossealaleonspocittd vith méilkg4 suivitpmyd maromalan opti onal |y

substi tute G r e ca a table salt
t her eof orgggal%tfgﬁac u{(f%gﬁﬂmlgtgg dt%%heb'ﬁgm%ael%?\%a{l%ge Qtn#eo}l lé%%' a[{?gaf?] Al so

di scl os ednaamommbiﬁi@dm foareatﬂhedystﬁﬁatmemttha)rharamabﬂiembmammmmgng)m dysfunction
and ot her, di sease Sttacib ﬁgl ated with nd uR4 activity in a mamal

conpri si AGUGEHE TRFERIE 36% nistering to the manmmal at | east one conpound
in a dosage and anount effective to treat the dysfunction in the mammal,

t he conpound havi ng a structurecy%ep@esent ed by a formula: CN, 0 Ng Zy
R27113C 1/ Y N— §\/z\\/Y

wherein R' and R” are independently hydrogen, an optionally substituted C1 to C6 alkyl, an
optionally substituted C3 to C6 cycloalkyl, or a hydrolysable residue; wherein Cy' and Cy?
are independently an optionally substituted cyclic C3 to C10 organic residue; wherein Y is N
or C-R*, wherein R’ is hydrogen, halide, hydroxyl, trifluoromethyl, amino, cyano, nitro,
azide, carboxamido, alkoxy, thiol, alkylsulfonyl, or an optionally substituted C1 to C6
organic residue; and wherein each of Z', 7% and Z° is independently selected from N or C-R*;
wherein R* is hydrogen, halide, hydroxyl, trifluoromethyl, amino, cyano, nitro, azide,
carboxamido, alkoxy, thiol, alkylsulfonyl, or an optionally substituted C1 to C6 organic
residue; 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.

[0028] Also disclosed are 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 a formula:

2
Cy\ 9
\/ \\/Y\\ 1
z3 L o Cy
N
i?1

wherein R' and R” are independently hydrogen, an optionally substituted C1 to C6 alkyl, an
optionally substituted C3 to C6 cycloalkyl, or a hydrolysable residue; wherein Cy' and Cy*
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R k, Z2 " wherein Rl and R2 are independently hydrogen, an
optionally substituted d to C6 alkyl, an optionally substituted C3 to C6
cycl oal kywo 20r1/a1t2gdr ol ysabl e resi due; wherein Cy' and @g2/Us2@0/043110

i ndependently an optionally substituted cyclic C3 to C10 organic residue;
wherein Y is N or CGR3, wherein R3 is hydrogen, halide, hydroxyl,
trifluoronethyl, amno, cyano, nitro, azide, carboxam do, al koxy, thiol,

al kyl sul fonyl, or an optionally substituted C to C6 organic residue; and
wherein each of Z1, Z2, and Z3 is independently selected fromN or C R4;
wherein R4 is hydrogen, halide, hydroxyl, trifluoronethyl, am no, cyano,

ni tro, aarededepeatebtxandrdionalbiskiostiyuted dyclad 3 &l &\l ggdnfiomsillye; sheram YOptN onal | y
substi t ut (6,3 ni ¢ residue; or eut | eptabl e salt
her eof o CaC phbfTrlRo ARy "ERICHTLGRL oPROLFRIEHRER . BRERRS ar oo
havi ng a akidawarbsxa@defaflegy, thibl, nirgls@ésiyh gr amedpaibodllyepbstitugddu lavweice r ecept or
activity. [0028 so di.scl ose e et hgds .for the treatnent  of 4

our ot r afETEIRG e P REE S0 ahdr 6t by Zar dBeegtin B TER R ShniRi ¢ n

M3 UR4 acthektit B ik Ry@ogaanmaide agupkYISirigotofetist, aminf cwao,atii, arigé eri ng to the
mammal at | east. one conpou in.a dosage .and anmpunt effective to treat the
Gyt anct FEROTRNERATITan: < RHa B B THAUTM g RStk (e ¥Eiosent od by a
formul a: réNueCorMpBaryacERicdikdfecebtdblkalt thereof or « parmaRuticagdceptiiblRl and R2 are
i ndependent |y hydrogen, an optionally substituted O to C6 al kyl, an

opt i onal I9rieine thefeqf wiih drugknewn tatrqabatligyrrer agyocigted withdngiesiBee resi due;

wher ei N GYetab@R6hi&Y¥Rtamate receptor activity.

[0029] Also disclosed are 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 a formula:

2
cy. 9

/ 7§\H/Z\\/Y\\ 1
R © z?zz//L Y

wherein R' and R” are independently hydrogen, an optionally substituted C1 to C6 alkyl, an
optionally substituted C3 to C6 cycloalkyl, or a hydrolysable residue; wherein Cy' and Cy*
are independently an optionally substituted cyclic C3 to C10 organic residue; wherein Y is N
or C-R?, wherein R? is hydrogen, halide, hydroxyl, trifluoromethyl, amino, cyano, nitro,
azide, carboxamido, alkoxy, thiol, alkylsulfonyl, or an optionally substituted C1 to C6
organic residue; and wherein each of Z', 7% and Z° is independently selected from N or C-R*;
wherein R* is hydrogen, halide, hydroxyl, trifluoromethyl, amino, cyano, nitro, azide,
carboxamido, alkoxy, thiol, alkylsulfonyl, or an optionally substituted C1 to C6 organic

residue; or a pharmaceutically acceptable salt thereof or a pharmaceutically acceptable

derivative thereof with a drug known to treat the neurotransmission dysfunction.

[0030] Also disclosed are kits comprising a compound having a structure represented

by a formula:
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are independently an optionally substituted cyclic C3 to Cl0 organic
residue; wherein Yis Nor CR3, wherein R3 is hydrogen, halide, hydroxyl,
trifl uorowethyloiiaei no, cyano, nitro, azide, carboxam decTaiskaxp43iuhi ol ,
al kyl sul fonyl, or an optionally substituted O to C6 organic residue; and
wherein each of Z1, Z2, and Z3 is independently selected fromN or C R4;
wherein R4 is hydrogen, halide, hydroxyl, trifluoronethyl, am no, cyano,
nitro, azide, carboxam do, al koxy, thiol, alkylsulfonyl, or an optionally
substituted C 1 to C6 organic residue; or a pharmaceutically acceptable
salt thereof or a pharmaceutically acceptable derivative thereof with a
drug known to treat a disorder agsoRiated with increasing netabotropic
glutamat e receptor activity. [OO;E}$¢56Lghﬁclosed are nmethods for the
treatnment of a neurotransnissioEzdy@f\ng i on-@hd ot her di sease states
associated with nd uR4 activity in a‘mghm®y conprising the step of
co-admnistering to the mammal at | east on81compound in a dosage and anount
effective to treat the dysfunction in the mammal, the conpound having a

structure.,r sent b r ’ - CYi 2 - = i.SsuZi ] RL
vhor ol ' BRREPENIE A o Bl AR ol (LRGN sfisufrarcrp dodilanl K
to C6 al loplignatinsuptitumn&llty CSubelbilkyit@d hgarotysalbbresiyiod; oakkejd Cy' and &

¥
hydr ol ysabl.e.resj due; wherejn Cy' and re 4 ndependent |y an tionally
onbst i 1 undnddpERctigan SRS b SR B EFRTROGR: whelB PROkg
wher ei n B3CHE, hyeltiagens hyldadgetlehalidy dydasslL, triflidrbmetbyloaminbydyananitep, cyano,
nitro, azide, carbaxam do, al koxy, thiol, alkylsulfonyl, optionally
Cubst ! t bt e SPueRs ek Bof S ibmE piertanitei St oo™ ot s’ «
i ndependefdahit redu@ Cdnddviferediiadh of Z' CzR4nd Whifiicperidéntiyschydd agamnN oh@lri‘de,

hydroxyl, trifluyoropethyl, am no, cyano, nitro, ~azide, carboxam do, al koxy,
thiol, aldTeEURFHAYTSHr ﬁaé‘ﬁe’g;dgﬁoéﬂa%’?(}]‘o@ﬁﬁg’tﬂ’taH‘EIé)dCWO’t%“‘CGZI f-gani ¢

residue; c@bonRiléaB&E kibe alkl Muldmee bt Aldpeiosdlykulbsh8xRaf1 BCorganic
pharmaceutical ly acceptabl e derivative thereof with a drug known to treat

t he neur GEYBRsOTPERBIROMSHBEEIERIC B UBEIAPSOPBR Yl #ceptrile s conpri sing
a conpoungiNavé Bdredf, 8hd Meldthfrd S ESERMAR Ahofn kRERBLA 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.

[0031] Additional advantages of the invention will be set forth in part in the description
which follows, and in part will be obvious from the description, or can be learned by practice
of the invention. The advantages of the invention will be realized and attained by means of
the elements and combinations particularly pointed out in the appended claims. It is to be
understood that both the foregoing general description and the following detailed description

are exemplary and explanatory only and are not restrictive of the invention, as claimed.
DESCRIPTION

[0032] The present invention can be understood more readily by reference to the following

detailed description of the invention and the Examples included therein.

[0033] Before the present compounds, compositions, articles, systems, devices, and/or
methods are disclosed and described, it is to be understood that they are not limited to

specific synthetic methods unless otherwise specified, or to particular reagents unless
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& 02/i"' i RZZ, 2--------- "k, "Rl Cyl wherein R and R2 are

i ndependent |y hydrogen an optionally substituted d to C6 al kyl, an

opti onal lwo=ohgtii2at ed C3 to C6 cycl oal kyl, or a hydrol psahiseowmsildue;
wherein Cy' and Cy2 are independently an optionally substituted cyclic C3
to C10 organic residue; wherein Yis Nor CR3, wherein R3 is hydrogen,

hal i de, hydroxyl, trifluoronethyl, am no, cyano, nitro, azide, carboxam do,
al koxy, thiol, alkylsulfonyl, or an optionally substituted d to C6 organic
resi due; and wherein each of Z1, Z2, and Z3 is independently selected from
N or C-R4; wherein R4 is hydrogen, halide, hydroxyl, trifluoronethyl,

am no, cyéroyisqpeeifed, ag supb mayarflvowagrively, lab klscxyo betuhderistpochﬂhktyhcsul fonyl, or
an opti on subs C6 0 ni..c utically
accept abrambi Y IRLHEHPE (St s L BRI SRUME e DR FEFV

t her eof , i@pdled nebediminog. eAhifough dmwgethmslangmtehmlemrmmr desqeivhlestto dfosé ncr easi ng

rretabotr i tamat t|V|t , a.drug known to treat a di sorder
Tecoot o dBepel il e G R i i e Br B athec? S¥BmtR, Sl v Sond or
a drug km@twvdt end m&adialé &e novedeetiba@nsm ssi on dysfunction. [0031] Additional

advant ages of the i nvention vviII be set forth in part in the description

whi ch fohb(ﬁ" eaépe%tgaf]tthe Present nverﬁlo\r/llfguge& scrmted e cqesc%ll tl AMiculap can be
| earned by p alt i e8rs nvent on vantages o PRVENTi on wil

be reali zad;tmdla@st tlﬁ:illﬁédlebystdfmalﬁﬁtdﬁ}f cltash,ethelmfajeams/emmtemlytanmamd @emgill
particul ar| g%} int eap i,.s to be understood
Phat bot i i &R el S§rT g st e HRC A P oA AT B e SRy et 1 | oq
descri pt icmmaria aﬁmmﬂa{oay Masanwn&mtmtse e¥preddly)stadliclit &y i@ nmfay it&ided cti ve of
resent vention can be

ngelr 2}/33@ g&%etﬁ%(gﬂl *ﬁslgﬁcbiﬁt E@ﬁl PT'\I?OCLEIBS[“?”% gﬁf rﬁ;lr‘lr‘]lg hat ietens B"ed descri ption
of the i Rpy@siic@m AdcilibSrdeX aRRoRBndly) WhdRedndth&l @il does not specifically state

in the claims or descriptions that the steps are to be limited to a specific order, it is no way

intended that an order be inferred, in any respect. This holds for any possible non-express

basis for interpretation, including matters of logic with respect to arrangement of steps or

operational flow, plain meaning derived from grammatical organization or punctuation, or the

number or type of aspects described in the specification.

[0035] Throughout this application, various publications are referenced. The disclosures of
these publications in their entireties are hereby incorporated by reference into this application
in order to more fully describe the state of the art to which this pertains. The references
disclosed are also individually and specifically incorporated by reference herein for the
material contained in them that is discussed in the sentence in which the reference is relied
upon. Nothing herein is to be construed as an admission that the present invention is not
entitled to antedate such publication by virtue of prior invention. Further, the dates of
publication provided herein may be different from the actual publication dates, which can

require independent confirmation.

A. DEFINITIONS

(13 29 < 2

[0036] As used in the specification and the appended claims, the singular forms “a,” “an

and “the” include plural referents unless the context clearly dictates otherwise. Thus, for
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[ 0033] Before the present conpounds, conpositions, articles, systens,

devi ces, and/or nethods are disclosed and described, it is to be understood
t hat theywereiwmai72ki mted to specific synthetic nethodsPamusgsioosdier wi se
specified, or to particular reagents unless otherw se specified, as such
may, of course, vary. It is also to be understood that the term nol ogy used
herein is for the purpose of describing particular aspects only and i s not
intended to be limting. Al though any nethods and materials simlar or

equi val ent to those described herein can be used in the practice or testing
of the present invention, exanple nethods and materials are now descri bed.

[ 0034] VWkaﬂasgben@Hofaﬁm@mpmbgeml”ﬁmw@niFonzoahmhéhdbsb$mb@de$MH cl ai ned
in a par t t he statutory class, this
is for an§§%ﬁgﬁ§%35%ﬁ8ﬁ%d' gﬁé Eqﬁﬁmws ¥1§el%’t%nwlll under st and t hat
each aspect of the present |nvent|on can be described and clained in any

st at ut or JOBN7hsBanggntandx egprassedheren @x froms'sbout sengtpadiculiat vales, aml/ardo way

i nt ended .4 hat- an et _for. as

requi i ng e s el Epaf: Bl SIRRGHAGH b BaBiet IR SRR 0
where a renhibe ond Iaairmnuwmesluﬂmd/csp@ﬁmbtmalbdwcuﬂ;traalae| Slnnllaﬂy,cﬁlan nelurare
descriptions t are t £ a eci is no
nay 1 nt et oRn RS B deiet B iy R Shake B for ' any
possi bl e pamnulep(\mﬂ@sfsmaa&bmelfaspect I’l]lt@’lilpb@fuﬂhd:r(lllﬁderstﬂ(ﬁﬂ tﬂiﬁhm@emiﬁdnheroﬁ e@h | ogic

with respegt to arran er at.i anal ani ng
Ger tved FF Birgsndorearn ylin SHEPS i be SBEuSes w maFerBathiler o “type
of la-SpeCtoﬂleﬁl&ﬁﬁébllnbﬂd1slam8FJh@er§@@DthitltE@é ‘”@? nuﬁlﬁé}?@]valﬁiﬁdiéawﬁ&}merélﬂlaid .
appl i cation ication erenced. The discl osures of these
publ i cat {5#HE? Folup &y aodiseent dgled ay @ @nypamfegf ﬁ%lv%@é& 59" 19dPer ence into
thi s applhkait®n HoP c e, ittt vERie: 16U1s|d)/sclé$§&10ﬂ1le§eaﬁobﬂoslisaélﬁ> alcidsbegr@art to
whi ch this pertains. The references di scl osed are al so |nd|V|duaIIy and
speci fi cal#yp Weréﬁ%%rhat &ah Bt bavesndive @attiga With e 2fsAdispietedy iFST cont ai ned i n
them t hatoxd 81618 EHARAAY ald ViR E ALANCE, IR M £ B LS alselb&igence is relied
upon. Nothing herein is to be construed as an adm ssion that the present

i nvention |s not entitled to antedate such publjcation by virtue of prior

i nvent i on0038]r fnated hersan, gopenclagire 5 5Pmpotntly iRch1dEE et rOP@P Y g B

di ff er entgjveh Q8¢ bsnA6H h@ﬁes}l@%@ @[UBM'B dat &S recohifeRafidfk fofAkthdlatupdependent
confirmation. A DEFIN Tl ONS H used in the %ﬁeC|f|cat|on and the
appended Ve ofg or MRS sETqpghgnziea ﬁ%‘ﬁ% ar%lpl‘eseﬂh@ahlaﬁtgomt glog rylesi faide pl ur al
referent %mi»eakﬁe%ﬁst;mn 60 %F%pea% %@srléaétecyt&é&héﬁcgtp%ﬁw BY: spma@uoﬁ 4fg exanpl e,
reference to "a functional group an al kyl, resid I ncl udes

m xt ur es tsflikewgnaef sidrie t@mﬁwan (méltly wataighe etpzﬁturapwoglpomd llf e¥rlues, and
the Iike.

partlcuI5?&ggﬁﬂ&1§%2gﬁgfqggdgﬁﬁgﬁgﬂ%ﬁﬁggﬁﬂﬁﬁag%t|c %@m?aﬁﬁgﬂavﬁen such a
range |sbexgnesmaayaanbbh@mhaapeudl%ﬁﬁiﬂﬂﬁ@wﬂvon@hh@ndgﬂmbéoumGMbmr val ue
and/ or tQ Qﬁ ot her particular value. Simlarly, when values are expressed
as approxi'mations, by use of the antecedent "about,"” it will be understood
that the partlcular val ue forms anot her aspect . It will be further
understodﬂBQhaﬁSvhﬁlewﬂpdmﬁ@Bm pptwaelh onfoptibeallydmgens that éhesppeiifantiant both in
relation dreag 15&96%{% lcir rt)?l'cé"fna Wa); Iﬂ)nggc%P qu@{ﬂa thgtieséﬁfgt (Pltlqulli e ndp0| nt. |t
is al so understood tha ere are a ‘nunber ‘o ues cllose erein, and
t hat eachm%abueﬂwsnawswmherenmmdmgci@swdaa$nﬂmmmuhhmbhabapamticuIar val ue
in addition to the value itself For exanple, if the value "10" is

di scl Ose%({;ﬂbreﬂ reMARYY 2 L0emikA < c§e? AlSl 19%1{%% ecllﬁc hc?n f%ldsc% éiﬁ'cg&% §higed that
each unit ween two part t1cul Units are ar di'scTosed example, if
10 and 15d@®e3ww$@M®$édtwﬂwemummgpmwuaxsﬂw@hdnmﬂsawmﬂans@mum§m1osed [ 0038]
As used u npounds,
can be gP%ﬁﬁ&ﬂgPﬁﬁyggﬁ%%%&z?ﬁnﬁumﬁﬁﬂaﬁﬁaﬁ%ﬂﬁﬁﬂﬁ':g@%%bgggﬁﬂﬁgﬁgﬁflons for
nonmencl aturigy 1s\AIhelall3ootea1m¢d fincon éleschﬁnezﬂcsbmmc ahud eatthyles glye! pridseinta,

Cahn- | P I f h b desi
St er coohBPELT THRR o Phg el FROERT I R e ereE TRl BB ok 11 i

the art can readily ascertain the structure of a conpound if given a nane,
ei ther by system c reduction of the conpound structure using nam ng
conventions, or by comrercially avail able software, such as CHEMDRAWM
(Canbri dgesoft Corporation, U S A). E6039] As used herein, the terns
"optional" or "optionally" neans that the subsequently described event or
ci rcunstance may or may not occur, and that the description includes

i nstances where said event or circunstance occurs and instances where it
does not [0040] A re5|due of a chenlcal speci es, as used |n the

Y M T 1 M




[ 0041] As used herein, the term"substituted" is contenplated to include
all perm ssible substituents of organic conpounds. In a broad aspect, the
per m ssi bWe 28ubgii22uent s i ncl ude acyclic and cyclic, braothsdoiandi1o
unbranched, carbocyclic and heterocyclic, and aromatic and nonaromatic
substituents of organic conpounds. Illustrative substituents include, for
exanpl e, those descri bed bel ow. The perm ssible substituents can be one or
nore and the sane or different for appropriate organi c conpounds. For

pur poses of this disclosure, the heteroatons, such as nitrogen, can have
hydr ogen substituents and/or any perm ssible substituents of organic
conpoundsthyge glybd dvahesadi to piehare fhegatyiestély Sithdarlyah esbees and residec et er oat ons.
This dis I n i n n t he

per i SSi %P é/%és‘%rbrg elissttgglfiq érntl Qc&g(a 86 lnoné"u% {a_tflepﬁoi}%?/telgﬁega]t%gers%f

"subst i t wthethat' thoresidael tssdbtaﬂneti bd rem:ﬁn’rg sebamﬂ aadieortah estermjdreafitd olpaiovtieso t hat such
substitution |s in accordance with permtted val ence of the substituted
atom andP Pﬁ% S'Cubstituent, and that the substitution results in a stable
conpound, e.g., a conpound t hat does not spontaneously undergo
transforﬁﬁMﬂbnASUEhha&hbﬁwnﬂarmwwgemmﬁhcumwmmhxanbbmhdehmp@nﬁﬁ%&n etc.
[0042] I N t()js?IuerrPts NBortd ré o OEm(ESn-%l’l aﬁroa& ag ’eéli4fﬁ2 érmlsmb’l% s’ubstf’%u 0ts. if A}udear e used
herein as generic s§ﬁb of S"H°8 represen P57 G068 Sp SO F TR LY stl%uents These
synbol s eawhbema@mh@mhmbmmwemhmnmamalwmbb@dhdmmﬂhm&mydwsmkmﬁ@dmhanéln, and
when they are defi e certain sybstituents one nce, they can

ad to n
'n anot bRt R oEFrefih  Autudite T S v Rt RBGa3) Ty Carm
"al kyl " esam@edhckseaesicﬂbdd%eambrraepé}e@bsmre ubdtinane kedbsatewr ﬁio@dhnlﬂyﬁh’ ocar bon

group of frowg} é? carbaon atons, for g nple from é» t) carbons, from
1 to 8 caf'Bo f?rF‘G TAPPESPBAIE QFERRIG SOmBun ?o‘?ﬂr PUpgses] Opsirlosug 18 as

net hyl,  @b@atontd; ﬁmwﬁmogeﬁ%m@syé hydfbgeluwbkmuémoy 'amy &r@iﬁﬂéie t-butyl,
n- pentyl i sop ent penty neo&enty hexyl , Oct nonyl ,

decyl , d@eietlwms 0¥ @gwﬁﬂ‘&wun%&@% e%erelewél&éwlsfx @W@J&@few %‘énd the |ike.

The” al ky Ihe@fAkmhsC eﬂlslaescﬁ)ylﬁb is%o@fnte%ﬁé’cptlo'bg llmTtl@@11?4n§ﬂan%r@)9%e%ﬂm@§bl@r anched

or unbranched. The al kyl group can al so be substituted or unsubstituted.

For exanphstitucpe oborReaiC eqnmopndsanispethe iehat Tsuipftianions oh sehsetugnd wiy'e gr oups

i ncludin i et her,

halide, %§%$%£&ﬂﬁ%P¥F%HQ§§ﬂ&H%EQU %%M%?B&Xg%9§h5%bmmﬁ£%§é§%¥§ﬁ%§9%%re|n A
"] ower altheydubstigutedigsorn gndthe alisyifucnfy wphat(ﬂmsabmtm@nfmgm onpetabls si x (e g.,

f
[Bgzzfn$ﬁ?@8&ﬁ@0t t%&QQQECl %ﬁ%@ﬁsﬁgﬁﬁgbﬁbﬁ%de %é%% rhaU&%ﬁ to refer to

bot h unsm@sﬁmgmmm@caﬂkykmgﬂmmpammnﬂcsubstituted al kyl groups; however,
substituted al kyl groups are also specifically referred to herein by

i dentifyi he, 8RE b y ituentes),0n,t he «al, 0 Qi exanmpl e,

t he ternJ a,ogéﬁgtegkrﬁﬂg Qﬁ%peC|f?bal y ?é?ers %gk%ﬂkgﬁﬁyﬁgzégﬁp that is
subst i t utsgdbals tohrepreentovarinoy spedifid subetjtuanty . Thesd ymbblean ddnysilbrgtuchiy ooti ne, or

i odi ne. |c |l fers up that

| < subst i 1?‘3&68 d) t@os[e"%flgépoégﬂe@{tll ané Qvﬁgﬂt yy 2t dgﬁr{e,ﬁ 10 f)e c(frrtgln%nl%s% dl‘é%ts ﬂrgé&l% The term
"al kyl amimathcs geyichn, Gaddogher eﬁstan& b@deﬁimech@leyﬂnegtheuwb‘sthe&nts S substituted with
one or nore am no groups, as described below, and the |ike. Wen "al kyl" is
used in n « » I used in
anot her, ?&ﬁ ’s§%%?ﬁﬁe% t ?Hﬁ?$ﬁ%émﬁ% @£&%E&§Q¥%?Wg%ﬁ§¥b§' g&%g¥5a so refer

to speci fgrcmptoé fog IstoCH cabort ablkly,lfaﬂ aemple’ froarntitot Recatbioke fro{IDIOt&B] caiflong practice
i's also Qsed {q{auther gro% ps de crlbe ela term such

as cycloépky ers” (ﬁﬁsu |tu egwaﬁngUBE?”Q %@ﬁmgycloalkyl

noi et i es butyhesobutys kb, ediutjfblnqien‘@'s iwpentylj Npadid) ebpamtyl dexgpepiyfl,iccall,l y
identified herein; for xampl e tlcu ar substi t ut cl gal kyl can be
et o  ed 0B ey odoge B BRI e GuSh i) Hfiidf abd 6 B YA WY ea”al oy
can be lslgﬁﬁipfcgﬁlﬁé Eyelie Slf&:y(tl'(lﬁd Tho alasl, gr@upg:an babrahéﬂe@@ﬂli(lﬂirz&lldhfiiﬂ hﬁx%m&l a .
particular substituted a n can enyl al cohol ," and the
li ke. AgdHP Ehgs Pease\gftwe @lngvhﬁamaedgé%%m@eﬁhﬁﬁ o eyc| oal kyl ,

and a 5p@ﬁbsﬁhﬁedtvﬁﬂfﬂnesaﬂﬁf@r@%&oﬁlﬁ,|1ﬂfc}‘d(ﬁa'§¢dpﬁ@hdﬂ){/|subst1h§edrwﬁyl,@aﬂilkj&lp inply that
the general term does not also include the specific term [0046] The term
"cycl oal kyl" as used herein is a non-aronmatic carbon-based ring conposed of
at | east three carbon atons. Exanples of cycloal kyl groups include, but are
not linited to, cyclopropyl, cyclobuty®, cyclopentyl, cyclohexyl,

cycl oheptyl, cyclooctyl, cyclononyl, bicyclo[3.1.0]hexyl,

bi cycl o[ 4. 1. 0] heptyl, bicyclo[5.1.0]octyl, bicyclo[6.1.0]nonyl,

bi cycl o[ 3. 2. 0] heptyl, bicyclo[4.2.0]octyl, bicyclo[5.2.0]nonyl,

bi cycl o[ 3. 3. 0] octyl, bicyclo[4.3.0]nonyl, bicyclo[2.2.1]heptyl,



[ 0049] The terns "al koxy" and "al koxyl" as used herein to refer to an al kyl
or cycl oal kyl group bonded through an ether |inkage; that is, an "al koxy"
group carwbeodafiiTzed as - 0AL where Al is al kyl or cycl oachyis2as/odsafiie ned
above. "Al koxy" al so includes polyners of al koxy groups as just descri bed,
that is, an al koxy can be a pol yether such as -OA' --0A2 or -

OAl- (0A2) a- 0A3, where "a" is an integer of from1l to 200 and A, A2, and A3
are al kyl and/or cycl oal kyl groups. [0050] The term "al kenyl" as used
herein is a hydrocarbon group of from2 to 24 carbon atonms with a
structural fornula containing at |east one carbon-carbon doubl e bond.
Asynnetrmﬂmsmmumuumé@;huth1a@H@Aﬂm®)@ﬂﬂX%@AA%oanémbhanﬂgﬂwdbmbmcwude bot h
the E and |s ol b e t tur f herein
wher ei n alnowae!gglgn}gmni?lg%ugl_a nkallﬂ/ grouS cgr{talﬁlﬁg? om orﬁle% gler:l ef?oen)l( 0 eitCI 1}81’5 i ndi cat ed
by the b@mﬁomymmmumﬁhﬁmnmhefamgéhyKhgamyb can be substltuted wi th one or
nore groups including, but not limted to, optionally substituted al kyl,
cycl oal k I, k c ryl,

Y eroar 5{)044& ERR&X@O% %e E%cf;ﬁcgt}/o?lb‘gﬁ Gf‘ggé@élgraﬁ'lr E&é’&)(cl frefe?g% %Oﬁf?”ﬁﬁﬁ%‘%ﬂa%@
hydroxy,awatgnmﬁzadsdmnmﬂﬂkﬂqlgsumwhqw@mﬂﬁ@mmmwdaﬂwlghmﬁhueds)described

her ei n. r n on- aramati c

car bon- bagegﬂku%“%ﬂ“ﬁtghMQX%y(ﬂ?#ﬁl %ﬁ?ge g@ﬁ mﬁ g? %eamﬁégggh gining at
| east onexampslémhbteam Hﬁlﬂbgdmalﬂéli ﬂkyb’Oﬂp&Ciﬁcdlly&efers t@mcalkﬁmmpltm msfubstymbd)al kenyl

roups include, but a not to, cl opr.open cl ny,\l ,
o et E opDitedRlifk, A Shyfme: SluieH bR o ISORT s ST elprTor
cycl Oheptspdf&:)ﬁc,allyltéfdrﬁf&)&lﬂtaﬁ@'l gmqb thaCﬁ!@ﬂll@ﬁl@teﬁWih,on@Mﬁin@&fhﬂlﬁ)dy gfby’lbs as

cyclononen ononadle nor.por nen and th I|ke The term
et or ocyEicardday »heersp t%{r‘%anaw csyeq1§%¥wéﬁ§fﬁ YA $©URERE Red above, and

i s i ncl udgskimiddniith dld®r A YNNG glfouﬁsh@s de%rmed BMQJ’vOﬁqldlﬂ@nMJe, wiviengylat | east
one of the carbon atons of the ring is rep th a_heteroatom such as,

but not [ #ee EPedstafs %@g"éﬁw%%?%ﬁums“ﬁﬂ%”EDflalCQi%Ol” h&eé%m@ﬂ Edaf es of
het er ocy%eqﬁdtts%myﬂgmu@e%nl A&y ABes Mms@f&erm@gpehmérﬁgsﬁcta,as mono-, di- or
tri-unsaturated anal og of a heterocycl oal kyl selected from oxirane,

oxet ane, “alsylplgpadr gxdghalke. t et r ahydr o- 2Hpyr an, oxepane, oxocane, di oxirane,
di oxet ane, di oxol ane, di oxane, di oxepane, dioxocane, thiirane, thietane,
tetrahydrm&@]0@H§Bﬁwu&ﬁ£m&@mﬂﬂﬂﬂ%hbﬁQb%%%k@ﬂme&ﬂﬁ§ﬁamEM1§Qmﬁgaﬂﬁm

dithiirane, dithietane, dithiolane, dithiane, dithiepane, dithiocane,
oxat hi i r 4 as Sxlasilel FRETs toRathhngibatiated axdiubitived cxskatiyl @pishes; thexat hi ocane,

azi ri di ngypsa &l Hbiltfs cBY il Qidit%ﬁ% sded?&'il{y%eﬁ&ﬁed%?e?e@l@rf&v ex@hPea1€,
diaziridine, diazetidine, imdazolidine, pi perazi ne, |azepane di azocane,

hexahydr @plgylﬂﬂm sibtiuted eycloallybere bemi‘gmdrtp d5. 19, anxalideciatie].” Stadeiy di ne,
mor phol i snﬁ%e%%ﬁ)%g‘éan &&g%&ﬁ@a@%ﬁ&%d% LeiQi ’ae‘halB%b' ?% %%Qiﬁﬂe Il @gol 1 di ne,

t hi omor phol'i ne zepan i azocanie.” The ¢ roup and
heterocyémwawM@nwkmgﬂambe@@nabédkubéﬂmﬁurémddwlwns@@@mnhmpedumiﬁe

of “rore o Bk SR O WA e T el B TR PO U e Sy
cycl oal kybt mednk@mmpbahkehwgenerahﬂeﬂnodxbekeat;dls,o isdlkdertlyd specific teoal kynyl aryl,

het eroaryl, al dehyde, am no, carboxylic acid, ester, ether, halide
Yo KB 8% IS 1 Bl 21008 BlodNGBly 78 perabed
2 to 24 ohntieast thteormwsrbun bthma, Emmmd:swf ajfcldiaiiryrlrgtoapx:mciudﬂ hutrvgemthhmaéto one

car bon-car hon i The al k | gra nsubst it ted or
subst i1 usomops SrBo e Sistb gy S M S R AR ReoE bt
OPilon?ImWy&?bBLUmMQFémaﬂbYlLqm?@ymhmkyé5laﬂkmwquakm@nyhmnﬁygloa:kenyl "
al kynyl, cyc nyl., . .ar r.qar carboxylic ac
ester, ePH&ﬁPEﬁ%¢%ﬂ%¥LW@%%%Qﬁ?ifﬁﬁgﬁ%¥k%§$h§>fﬁqFﬁﬁﬁE%?ﬁbF ﬁsulfo 0X0, oOr

thiol, asigespri.daenyneisin(2.2. @}BE@M dibgcls[enm occ}yml@aldwmy]nonﬁs used herein

and cont AHPRG L oF o beveia Zesasih el ] e b g or o

cycl oal kyBytbro@ycRARS! 1106 kel 8f cyRlhIkar @onPds defifiddt86vd, @nd fs‘y&me@mtuiamhe

cycl ooctynyl, cyclononynyl, and the |like. The tern1"heterocyc|oalkynyl" i's
a type of cycloalkenyl group as defined above, and is included within the
meani ng of the term "cycl oal kynyl," where at |east one of the carbon atons

of the ring is replaced with a heteroAlom such as, but not limted to,

ni trogen, oxygen, sulfur, or phosphorus. The cycloalkynyl group and

het er ocycl oal kynyl group can be substituted or unsubstituted. The
cycl oal kynyl group and heterocycl oal kynyl group can be substituted with one
or nore groups including, but not limted to, optionally substituted al kyl,



[ 0055] The term "al dehyde"” as used herein is represented by the formula
-C(O0)H. Throughout this specification "C(0)" is a short hand notation for a
car bonyl woaopyoii72e. , C=0. [0056] The terns "an ne" or PCanmispal/oaxi1used
herein are represented by the fornul a NALA2A3, where Al, A2, and A3 can be,
i ndependently, hydrogen or optionally substituted al kyl, cycl oal kyl,
al kenyl , cycl oal kenyl, al kynyl, cycloal kynyl, aryl, or heteroaryl group as
descri bed herein. [0057] The term "carboxylic acid" as used hereinis
represented by the fornmula -C(0)0OH [0058] The term"ester"” as used herein
is represented by the fornmula -0C(0)Al or - C(0)0Al, where Al can be an
optionalMwamubsfmtuﬂmdbﬁﬂQWQd”ey@t@akkaneQﬂdﬂmﬂmonaumakd&wkénys, al kynyl ,
cycloalk I I ter cr| The term

"pol yest é&){ c’ed wu){ aélet%{oa!&%l sucl?asrr, éutrngg fe%lﬁﬁ%%t%blgg (?xgg ur W

- (A10(0) @h@s@h@@@)m)uaplemof he(eﬁd@él@élﬁy]@eup@ﬁcﬁlﬁﬁz abut are\nbielrrmteﬁ]to anmgland? can be,

i ndependent | i tuted al kyl | oal kyl.., al kenyl
oyctoal kg Ry AR eruPRoR i Siang broraft St ypsditescr i bed
her ei n anitbxoRie, idfoxaie, tiokg@er, dioxodnd, thirad)hictaRpley &g tiMtliiopBng setiahgirs-er m used
to descri that is pr ced t he tiop bet gn a conpound
e Rt P OTe s PYichle RSt CBnet e coPond
two hydr @xliocgie kathiiran®@xSthicine, dxethiBlanetdxethian@oxikbRParREsQtHdase, F €Pr esent ed
by the fornula Al 0A2, where Al and A2 can be, |ndependently, an optionally
subst i t urgddEeiazetiding pyrEplidRys. pipgYidian grepans, arogack diggTiding [diazefdine,
cycl oal kyrﬁid'azolfahﬁé' pip@hziRe RLQARY UiaSscahd hE@RGdrbPethifiaE, @fidkinaffle term

"pol yether" as used herein is represented by the formula (Ao A20)a.
wher e Al Oxgrdridage, @xaretiline, Pﬁ%ﬂf@b‘é‘ﬁ%valln%ﬁx%?ﬁmnér%aﬁﬁa%@uB%%Zirtdmeed al kyl,

cycl oal kylis cahike QNILZOIIQMIE | BRkIEMYline, ﬁllﬂﬂa}’lb an@WQalkynyl, aryl, or
het er oar yl group descri bed herein and i's an i nteger of fron11 to 500.

Exanpl es of et her groups include poI et hyl ene oxi de, pol ypropyl ene
oxi de, a3 %b% 9>r6éwﬁ%&qoaléan aﬁ%é FUPEAN hafubsfduted & Used her ei n

refers t %nidB@ﬂtﬁt@h OPRNG clob I d %{5‘@) an@l mlefafdcya@augn gmuﬁ Gan @%@bétﬁgémﬂh 5&06 1] The

term' heterocyce as used erein refers to S|ngean mul ti-c gCIC
ar omat i ¢ %6 MOFREous drektding, Putrmgt byseddasontianakiyisalstinged dad cyeadkds alkgw. ri ng

members it B, hilAp 1{3?{&29%trd"%ﬁﬁf PG, drARLUL R criBl ek Ot i ted to,
pyridi nde, pyrim dine, “furan hi'ophene, pyrrole, 1soxazole, isothiazole,
pyrazol e, oxazole, thiazole, inmdazole, oxazole, including, 1,2, 3-

oxadi azoll@048] , Phestern spiilyedolicac grup i agused bstaidiise gbe havHigdwp 42 BoE, Cincl udi ng,
1,2,3-t h'g‘?{Q\'f@ﬁﬁlle@ 10 énezaméﬂl&}"'ﬁlg 'p@l%fglk?len@%}guplea%bé répl?és@igb@g}% ﬁ)rmﬁlﬁ' azol e,

|nclud|n 3-triazol e, triaz tetrazol e, 1ncluding
1,2, 3, 4- ﬂ@Hﬂazow@maﬁﬁ11mzm&%@uﬁéﬂma%5ﬂ@0 pyri dine, pyridazine, pyrimdine,
pyrazine, triazine, including 1,2, 4-triazine and 1, 3,5-triazine, tetrazine,

i ncl udi nqogoR, Fndrrhetalidg) N ‘maml’ AdiseBner@h REctH k8 i) BEERBLRG
nDrphollne azetidine, tetrahydropyran, tetrahydrofuran, dioxane, and the

like. [O@E2p byhdediarongir ameics ighase:dRat is ael “Hler<s aromcqnévrdéﬁm@taéck@ﬁ t he
formul a &ﬁ?é&( QQQ@%&Q&%% s §&8H00 oy S“A'lﬁ&gr”*ai’s{) cﬂld'esspdlﬁﬂér?%%lf( by the

formul a ere Al "and A2 can epen ently, an gption
substit utgeqjlpahﬂqwt despyibéds dakipl an ke g be Tyayatlzer keshyh —@Aky@y\f or —

cycl oal kyyyl , @P LoRT WAELeLORLY by epmroqm%%rmgorﬁgm 4] The

term "azi herein is represented by the - 065] The
tern1"nimnm%ragku&guyhmmeln is represented by the formla - NO2. [ 0066] The
term"nitrile" as used herein is represented by the fornmula -CN.

[0050] The term “alkenyl” as used herein is a hydrocarbon group of from 2 to 24 carbon
atoms with a structural formula containing at least one carbon-carbon double bond.
Asymmetric structures such as (A'A*)C=C(A’A") are intended to include both the E and Z
isomers. This can be presumed in structural formulae herein wherein an asymmetric alkene

is present, or it can be explicitly indicated by the bond symbol C=C. The alkenyl group can
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[0067] The term "silyl" as used herein is represented by the fornula

-Si ALA2A3, where Al, A2, and A3 can be, independently, hydrogen or an

opt i onal lwo=zotgtirat ed al kyl, cycl oal kyl, al koxy, al kenpCT/usgaiboadtkenyl

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

[0068] The term "sul fo-oxo0" as used herein is represented by the fornul as
-S(0)A1, - S(0)2A1, -0S(0)2Al, or -0S(0)20A1, where Al can be hydrogen or
an optionally substituted al kyl, cycloal kyl, al kenyl, cycl oal kenyl

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

Thr oughout this specification "S(0)" is a short hand notation for S=0. The
t er m " sulbt ewbgtitutadsvithsmd ohmwesi groups irclfderg, buy nphlenisadl th,@poxmlly sdhsptutedpr esent ed

0y e T QLR Bk, MNGECCM AAR PRNFLOARM 2R SRLIARE! |V

cycl oal kyhighydeaaryiho, Oarboklﬁlicamdadfsydr eg;hem,mahdts hgtrexy, kizeut, hzadeenmo dilyg term

"sul f one” as used,_ h re|n| h resented by the formula Al S(0)2A2, where A
and A2 cal %8“”05@é éﬁ&gﬁp ?ifquoptlonally substituted al kyl, cycloal kyl,

al kenyl , cycl oal kenyl, al kynyl, cycloal kynyl, aryl, or heteroaryl group as
descri bed00i@t elle tefﬂnécwbam:ﬂﬁ Uzhsfusexd hteéin a8 nmadoﬂmicehuboh—baseépngsent ed by the
fs(ljrbrsr}[J: ?uf\e%f) Oﬁ)eéi :f at\i\'glf/t Ctﬁrgea [:'ckrg?n at%IPT(an% ﬁontaimn aq ?elp O, é)rr]lg:/ Far{)(}/ni ckar on d%ﬁlglg nal l'y
cycloalkwnmktzarg#c EXmMQ@ﬁﬁOﬁﬂymhgymy@maawdﬂsdﬁmhedothmmno [0069] The
term"thiol" as u ere sented b the SH. [0070] The
term" or§§Hﬂ§°$@¥f8ﬂé*“Ea¥#ﬁ@§m§ﬂ§a568 0 %W@%? ‘$§§Wﬁﬁe i.e., a residue
conpri si rgclaiexh@ast, cs)aehe@&hblpaycwhemdla{yqt dyﬂ@bdﬂd@ls chdléoctadieig@t limted to the
car bon- contalnlng gr.oups, si dues, %%{@dlcals deflqu her ei n apaqve.

O gani ¢ CEIPRANEY cPé(ﬁ‘OE%ﬁfhﬁp - Rpabqrignal. F §k% ohhe tergt “hsterassrerty b Binot her

nol ecul e attﬂfe%fgycl@almtl%r é@fabﬁﬂda%ékdzl A iKY ERAR withih fIRARGNING W fidlterm
phosphorus, or th | es of %anlc resi dues i ncl ude but are not
limted ar¥eeelkspylsmses %tLﬁaétanapﬁghP §arb%n pRy ofghe s renlaseyithPkoxy, mono or
di - subst inbdf AR, b@trﬂodﬁmgé@t%mtro%%coxygw gmﬁfr,or@ﬁ&phm tgxaygpl%éml es

i nclude, but are not limted to eroaryl, cycl oal

het er ocy &FiSEICKS}palkanylogrensis feshge, bu élieélpblelp@erddm ﬁk@ﬁl}ﬂ dlccgrélllﬂaffawmcl

het er OCY%QQ%&YJ Beker cgélgélﬂirl%efe&%& ﬂHﬁ%xﬁ% @{e%%@rt@tpihydﬁﬁl%r {eﬁﬁh)ﬂdré §y18 carbon
atons, 1to car bon at ons carbon at ons to 8 carbon atons, 1
to 6 car lporanagxepang. @DC@exdaomraoardmtaact,dmolanm dimxfing diveepans desbcanan or gani c
resi due (o] ons, 2 to 12
car bon aﬁ %ﬁ%& g%'ia{nﬁ,gt e%%& on (g)t%@ﬁeb%ﬁ% dggg.Hct%lP %ﬂaﬁl %)%ﬁé tﬁ%cag&t 0 4 carbon
at orms. [ @lﬁlilir]aneAdvleetyna; Hitiselasy diginymn, dithi¢raae, dehiovdhe esediisihe.iosathivant.er m

"radi cal 1ch as,, used 'ﬂ the s C|f|cat| on anq conclug ng clains, refers
‘oxat 1t0 ane oxathlane oxat 1b]%atne 0 1ocan a21r1 n? aze dlne TO ld%
to a fragnen ructure o Scribed hereln

regardle$3mﬂﬂmhamtheaﬁmmagdhandmephapahmdnnEMmﬂﬁxmnmpﬁ&m& diaZepane,
thiazoliglnedl e raglca in artlcu ar. .co oung has t?g structure

regardl e Ezgpn ‘DPﬂ“595?1 ﬂ%ﬁ?ﬁﬁ%mP@n& LB BB E P he conpound. In
sorre enb(mdqulﬁmha O&Jit%p:{rﬁ,d(b)@adcaﬁé Hiazridung) theazatidiad, khidzbli gias) tlbem'éltph&lher modi fi ed

i.e., bstltute | havi onded reto, o r nore "substituent
Lt el o iy B, e AR 200R Spd TGtk P et 0o ¢ he

present isiipk@fikdd ubib&ised.t ThecytBEIkEBA 8up hd Heeer6QBlbiIREN)1 BloSEvdnedee her ein.
[0072] "Organic radicals,” as the termis defjined and used hereln contaln

one or mOFBURMGATGH oe GREOrCAHOWS Mg ding: Bfineslimitedorppiianally spbsiusdaliel 1- 26
car bon ak9ﬂ§MKA:&§m9@ﬂQ9%1éﬁmﬁmmnﬁ,é@wﬁ@%9gﬂmﬁﬁ@ﬂ§ndlm%nﬁﬁﬂ@ﬁﬁhﬁkpnﬁ 1-6
carbon atons -4 carbon atons further "aspect, an orgahi c radical
can have 2pumscabetybnacid. erist, etert Balidar drpxaitstane, azidepnitarsipnswioons; or2- 8

car bon a%ﬁ&%md%wﬁbﬁﬁ&ﬁgﬁ atoms, or 2-4 carbon atoms. Organic radicals often
have hydrogen bound to at | east some of the carbon atoms of the organic
radical . One exanple, of an organic radical that conprises no inorganic
atons i s [9053] 6The gun éalkumy dv gsepl hereapin pibydrogaserncgipun qf te dhearborbdeirent s, an
organi ¢ rag a%%luctﬁﬁpfo(ﬁﬂﬂlta%brﬂal;nn%gt ]e%ﬁﬂ@&k%n%ﬁb%ﬁ QOB YOS fer et o or

t herein, including hal ogens, oxygen, sulfu ni trogen, phosphorus, and the
|i ke. Ex&rypesn bf unsplssiiiad or sefistifued Wlﬂmna@émbmgr@rpé ineding butmedimigsdan al kyl
substituted al kyl, cycloalkyl, substituted cycloal kyl, npno-substituted

am no, di- substltuted am no, acyloxy, cyano, carboxy, carboal koxy,

al kyl car boxani de, substituted al kyl cafboxani de, di al kyl car boxani de,
substituted dial kyl carboxam de, al kyl sul fonyl, al kylsulfinyl, thioalkyl,

t hi ohal oal kyl, al koxy, substituted al koxy, hanaIkyI, hal oal koxy, aryl,
substituted aryl, heteroaryl, heterocyclic, or substituted heterocyclic
radicals mhereln the terns are deflned elsemhere hereln A few

Y - o b1 [ L B B



i ndividually or bonded together in their chem cally stable conbinations.

| norgani ¢ radicals have 10 or fewer, or preferably one to six or one to
four i norwenot/aines as |isted above bonded toget her. Epampisesioofsiicnor gani c
radi cals include, but not limted to, am no, hydroxy, halogens, nitro,
thiol, sulfate, phosphate, and |ike comonly known inorganic radicals. The
i norgani ¢ radi cals do not have bonded therein the netallic elenments of the
periodic table (such as the alkali nmetals, alkaline earth netals,
transition nmetals, |anthanide netals, or actinide netals), although such
metal ions can sonetines serve as a pharnmaceutically acceptable cation for
ani oni ¢ itmoptyaniysubsiditchilkylsaclvalsl, alkexyl, flitmy], thloslbhaft elkyayl, | i ke ani onic
Ierg;r[geﬁ'[]ls%gglg%f(ﬁlgi g?%@%e?o%blya’ldelh er %Ho ca¥ adl lcfcaac§d gsgerné)tﬁercl?anﬁé Ihy&rJ()nr_IyE,t lal | oi ds
or teIIumnmnmamMeUMMnﬂmbhmﬁgasoeﬁdmﬁnmsmmthéksmmthermnse spe0|f|cally

i ndi cated el sewhere herein. [0074] In sone aspects, a structure of a

conmpound @ﬁ@ b e )E% : . nderstood to
be equi vé enl ?%J%%‘E 063’%’%‘%9“ ?%SE%%% ?SF?HQO% aﬁn Ec C E%QSV\E%H innis
typicalIyompmkmbﬁg&mmSFWmumﬂ$naﬁmBhsdumm3magmddmt@wmaﬂmagahbnﬁmke
i ndepend stl ue ) #% ‘%ﬁi
" ndepen% Xﬁmp P Ioa&nﬁﬁ gfoy psrr{telgl)rlll atrg ié%lté )1 L0689 eﬂténrll > can be
i ndependemlbqptyi@f byt&mhonﬁqﬂ amt arplke, Thé term “hnmoaynbhlame” Ra(tg)k dfs hal ogen,
t hen Rn( neces hal ogen . instance. .[0075] Certain
ot anceSIr k! aious GOPAALEYT BRbs eugbBabn TP LB o t he
structur afbycﬂ&mwirla’avhe@&d lédt@tQﬁhes)ﬂﬂlh c%&ﬂﬁtbﬁiﬁl@ﬁtheﬁﬁ@mtr@gﬂme& Rathla be defi ned
|ndepend%>tly of the %
ctergatom such as, but not [imited 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,

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

[0054] 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, cther, 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. Examples of aryl include, but are not limited to, phenyl and naphtyl. Examples of
heteroaryl include, but are not limited to, furanyl, pyranyl, imidazolyl, thiophenyl, pyridinyl,

22



[0076] As used herein, the term"receptor positive allosteric nodul ator"”
refers to any exogenously adm ni stered conpound or agent that directly or

i ndi rect lwoaopmamnt2s the activity of the receptor in thecprssenomeios in the
absence of the endogenous l|igand (such as glutanmate) in an animal, in
particular a mammal, for exanple a human. The term "receptor positive
allosteric nodulator” includes a conpound that is a "receptor allosteric
potentiator™ or a "receptor allosteric agonist,” as well as a conpound t hat
has m xed activity as both a "receptor allosteric potentiator” and an

"nd uR receptor allosteric agonist.” [0077] As used herein, the term

" r ecept opyaddzost, eyiiwidpol.entazayb triazingk etszing, kanyoferogebaasthipplded ni st er ed
conpound . t i nent s e response

pr oduced rgc{dﬂﬁg&é%Efgg%lﬁglﬁﬁ%%}xwg{d I{g?j% ﬁZ%gh &%lﬁ%@ Ztooﬁ(a V\f)(gn it binds to the
or t host ebezognitlezodfl, anlibeuzeomptlph i N an ani rral in particular a manmal , for
exanpl e a human. The receptor allosteric potentiator binds to a site other
t han t he ost e « -an . al Lkl i ti augnents t he
response 0 @*Thzﬁeﬁrgl&% ?g%%gﬁéaeg h%%ﬁs (%é%%ﬁtgat@m?fog%@é n%ﬁ I nduce

desensi t iThatuighout dfis spheﬁcaeloerj@(ﬁ)” 1sacshml hand eftatian dorgeednodlyl@soud, e defd.or
aIIosteric potentiator provi des advantages over the use of a pure receptor

aIIoster 0 ) e i ncreased
2at oty miah i ey AR A AT A e b Bk B Dee. - and
r educed tNﬁ( |A&i\3t yvhel[e@dm aﬂ@Auwdaehmdelendentlhélyﬂwgm dwwumlmsumtllmt eric

agoni st " e exo usl.y ni ed co d or; agent t hat
directly ae{%’ ?alkyl’hag}{3 act | @?oa&e%;ﬁl %1 r}qr e%csloat he 4 rs°% ce lcli[?ast he
endogenomlsschbgtalmlenﬁ.such as glutamate) in an ani rral , in particular a mammal,

for exanple a human. The recept or allosteric agonist binds to the

or t host et 78; FAEER Sl Bl 1€ u QUSEHPRLARERA P Yorh s LORM U5 ect

refers to a target of adm ni st rat_l en The subject of the herein disclosed
met hods deH8beThe tpun { eioraasaisekhpedin sgcpresenieddy thedomiudh — QLA dOr & reptil e,

or an a n can be a
human, ”ﬁgb u%‘é.r\?]hyrgll}@ na??% Q@ﬁ?{}ﬂ?ﬂoﬁﬁ% sﬁlgstﬁlﬂ%bﬁ%ﬂ %é'aogkg Alf?egl?/f,j 5{3&@%&1@\/\/ cat .

gui nea piatkyoyl, mhbekkynledml OIémtnr@o}égrquptas dexnoled lareparfhecmhaipoegﬂerdas sex.
Thus, adul t,.and n bj,ect of es, be or

femal e, a?eed herem lsgéé\'gesen © gyglg\%%rfsnel &X\%é{) él'it C?b Fs %r_g& BE(B d;%t afflicted
wth a dl(KE(QS)e—othessdrad@A cahle, méemsndqndy|aﬁrmpt1onahgzkubd‘et$tehla11®h and

veterinary s 0 s ect t he dIS | ose ods,

sub ect RSl pskaehy ST G RER T il ke bR P uRE e Tiste

neur ol ogihe@in aalﬂdé’ols apiiyeglat fémilao dOG omeyéstanw a@nheaayn okcber ddérraseosnt at e
associated with t amat e dysfunction to the adm nister step. In
some. aopdtit & Rt rEbERE b detieeno fombsad bt et cne SO A5osed it h a
need for gpabherith attb@powdltl helah@hatdsoRiohy@lonylan®ipe. receptor activity prior to
the adm nistering step. In sone aspects of the disclosed nethod t he

subj ect di agn Wi a need for parti n mat abot r opi ¢
o ot arma A0Bal o T B RGPt By lea B9 e Pan R8N R ey Rere et
asEect s, ﬁamen& sﬁep@ge%tweaMena@muﬁmgmmdkﬂ Qﬂl?pll’ohlgﬂdﬂk@tyglay@dﬁa[ﬂgdgglﬁI ngl ng 3
subj ect ing a need for treatnent of a discl|losed disorder use
her ei n, ﬁ%(nifle?yﬂoaﬁW@é{tar%ln?r hetegg risgr‘i“B descaberpbira ThealRy difbysilichiasa pat i ent
Wi th the ysdtiRRdin fs Qerfitbeed BYBL fHnale —( SIRRAFD), ZEwhere ADrBY BPtandbedi Sease,

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

that is, independaisht anprtiostlicbubssisesd sl qvgloplslarbevheve apkavk almnylof a

di sease, c?ﬁ@ah@n?ﬂ 'aFy@'or ﬁ@t%hﬂi}d SBup Hsciilicd AEART and 2R1¢is 3h ﬁf?egef‘@ﬂ e s teausal
treat nent, treatnment directed toward renoval of the cause of the
associ at 880. dE:saea%@ of palyeberagiupaincbigp aplypthylencorxidgi pdyrdenrylene pxiadingi on, this
termincl ive treatnent, that is, treatnent designed for the
relief opggﬁﬁgggagh%%ther than the curing of the di sease, pathol ogi cal
condition, or disorder; preventative treatnment, that is, treatnent directed
to mnimzing or partially or conpletely inhibiting t he devel opnent of the
associ at ed di sease, pathol ogical condition, or disorder; and supportive
treatment, that is, treatnment enployed to suppl enent anot her specific
therapy directed toward the inprovenent of the associ ated di sease,

pat hol ogi cal condition, or disorder. $h various aspects, the termcovers
any treatnent of a subject, including a mammal (e.g., a human), and
includes: (i) preventing the disease fromoccurring in a subject that can
be predi sposed to the di sease but has not yet been diagnosed as having it;
(ii) |nh|b|t|ng t he dlsease i.e., arrestlng |ts developnent or (iii)



advance action. It is understood that where reduce, inhibit or prevent are
used herein, unless specifically indicated otherwi se, the use of the other
two wor dswo=oalEo72expr essly di scl osed. [0083] As used heceius2omigsitier m

"di agnosed” neans havi ng been subjected to a physical exam nation by a
person of skill, for exanple, a physician, and found to have a condition
that can be di agnosed or treated by the conpounds, conpositions, or nethods
di scl osed herein. For exanple, "diagnosed with a disorder treatable by
potentiation of nd uR4" neans havi ng been subjected to a physi cal

exam nation by a person of skill, for exanple, a physician, and found to
have a cdohit i Ghe tetmathadidei’ dsersali legpiosdas trthe haegeadflipying, dhmipebnemioe,
conposit%g&kgﬂgt can potentiate m3d uR4. As a further exanple, "diagnosed
with a need For'potentiation of nd uR4" refers to having been subjected to
a physical exam nation by a person of skill, for exanple, a physician, and
found to [Mote Ehactomaihdtapcyckdraotedhiercadrelsys trfingRAnd owitiréclic aiSmehc o

di agnosi [ I € . . SO ri S S. i f
ancont r of Bt PSSR Eih & Bab R e Eb A BUA AR oy
[ 0084] Adletrsexycladwabidas, birhie nptimaied t4,ipgedindd, pgdmidmebfarannthivpécheopyrtodeat ment
for a di sodele offu bGIIAR oLehenful: f8lieeld 80, 8f Acfuhlactsbased upon
need for PFERITERL 6f e A sOrder. E%r’exanp e, a su%jecP’can be

i denti f i edadigokaV,Rigpxadinmddarkldr3,4-vediaalnt thaliazldiwbrdier 1,08-thiadiazoldi sor der

ki 11 “and - hivliee Bt fi Lol th ¢Pelk Aol TneBROETR N P @

cont enpl adtedolt Nadludifiel 2 dantirdzoRahd 012, 4R Rratol, pRedias paedazinbgyamidiey, med by a
person different fromihe person naki the diagnosis, |t is also
contenpléW@GWQﬁH”%wFWFEH@ﬁI&EbE@?WC? 3.0 a2t H?%%?HF%SWgéé%£%e per f or med
by one wWhQrasiBSRAURNAS, YiRAAiHE PiFRFhZIN EmadAdI He Size@dih® RotrahRPGBIanAS used
herein, the term "di agnosed with a need for potentiation of netabotropic

gl ut amat éetiRaYEREN. detangiangtheldfers to havi ng been subjected to a physi cal
exam nation by a person of skill, for exanple, a physician, and found to
have a cqouhf i ORe teh@thydadkylras dicAMRRSEH rdpiestitelb eille RympRteoH at i on of

nmet abotropi ¢ glutamate receptor activity. [0086] As used herein, "diagnosed

wth an o] artial agoni sm of. met abotrqpi ut te receptor,,

not vty (0 s EBGR HEP SR e EPh St dreps Ry AR AR SRR per son
gf 3 ki ll and gF cm@mﬁ@eg@egﬂpmio@ﬁafmym;iﬁmmggyt, @yd]%a\ﬂ@rl,&ﬂl?eﬁﬁldi tion that can
e di agnosed or {reat artial agoni sm of netabotraqgpic, glutamte

recept or C¥cealqnyl;al w@mﬁgal et %%P@r%wl gmua@%%@wﬁfelﬁma need for

treatnment of one or nore neurol ogical and/or psychiatric disorder or any

ot her di geap Thafetn assdet hafhed hwvkints ghiekammitty tiy®imgtion" nmeans hayi ng
been subjected to a physical exam nation by a person of skill, for exanple,
a physici and found t.,0 have one.or nore.neyraql ogica nd/ or psychiatric
di S0 der 19she s G e B EndPE s Hon e PEHE Y BBRETNE sed Porel et he

ternms "adm nistering” and "adm nistration" refer to any nethod of providing
a phar madee6] c@he torre patrag’i aonsaddercisigbfreesenteSocthe frmobdsCak e wel | known to

those skilled in the art and include, but are not limted to, oral

adm ni st ratd-pn; sder all I e NLSLr ationz i.nhal ation,
nasal ad @%ﬁ tggé%gﬁ,ggggﬁggﬁqggﬂé%?éﬁ%ﬁ@?%%?ﬂ?ﬁ$?§§ag?%EFJE%ﬁ?ﬁ?stration
opht hal nic, AdrithAScandtei iofpendentindydrakeraet i pptenally substituied lkalc eyoddatial,
adm ni str.at | C i NinSt.rati d r ral 1 ni.str.atjon,

el udh nd byt Rloa R Sh LR AN R SRR RO B o)

admi ni st thateinon, i ntranuscul ar adm ni strati on, and subcut aneous

adm nistration. Adm nistration can be continuous or intermttent. In

vari ous t d raft . 1.0 pedtigal | y; that

o adm ARE, Ty @k RRAL AL CORAE AARNEN S B AIACRIDR Y, s

vari ous &6Qeat,s—Q8(@ERAparatOB0)sM, bberadvicm st ldegempogioptiacdiycal | y; t hat
i's, adm nist.ered. for pr nti on, of ;a.di sease or _conditian 089] The term
- cont act PSR O ARk B, o Ruth AR xS GNEM L 88s A BRERERE "ana A
cel |, targeb abilscamdierdire CEphu@houtoliis gichiicatindSEYP° ¢ad shenthaddndtogetiérer in
such a manner that the conpound can affect the activity of the target

(e.g., spliceosone, cell, etc.), either directly; i.e., by interacting with
the target itself, or indirectly; i.e., by interacting wth another

nol ecul e, co-factor, factor, or prote?% on which the activity of the target
is dependent. [0090] As used herein, the term"effective anount” refers to
an amount that is sufficient to achieve the desired result or to have an
effect on an undesired condition. For exanple, a "therapeutically effective
anount” refers to an anount that is sufficient to achieve the desired

. 5 Y e e



rate of excretion of the specific conpound enpl oyed; the duration of the
treatnent; drugs used in conbination or coincidental with the specific
conpound wopboyd2and | i ke factors well known in the nedctals2anoingiiid-or
exanmple, it is well within the skill of the art to start doses of a
conpound at |evels lower than those required to achieve the desired
therapeutic effect and to gradually increase the dosage until the desired
effect is achieved. If desired, the effective daily dose can be divided
into nultiple doses for purposes of adm nistration. Consequently, single
dose conpositions can contain such anounts or subnultiples thereof to nake
up the da&Oy Thesem ‘Tlhié)ndbéa@ed baninbe redatjtat edfdbyxa greup mpiiesdntbddly thehy si ci an
in the event . of

adm ni st\e{FrIJie]ﬂét1 & S éAd %tﬁ%?ie ggggﬁy&) A OP%?;% 82?11 SHMS%IHXM %a%g ng Oahqel sever al
days. Guaﬂ:amyiecyca)alkb@l fablgymgl, cyeldabkgnyli drgl; athntmafrsalrgrap)msdpsrcnhstdehecbmages for

o epar ot 1105 B BB ARGt e o e PRt S PP e T F U ount

that is, canb@mupﬁndafﬂfyemt ¢pmenatltyrsuwlanairvtlm rty@lbalﬁylﬂalﬁé&@h‘ eycﬂdSallceﬁi]lldl tion.

0091 Th lca accept abl e escri er a,l that IS
hot b1 of GGRsl S BIS BIHEr bt SRR Serbsd Ty Hd s

unaccept leédﬂlet&ﬁ/ﬁ|re;ﬂéseﬁt8@6ﬁihé&k}hﬂlam1@t©m caherem &Rl 5> @h be Hﬁ@bé{(‘dbht[}g ina
del et eri ous nanper. i‘y]t used herein erm "pharmaceutically
M

accept abl®8 Oefacrnﬁt%tubstﬂtete@ﬁ cdqaliyl, |aékea>du<‘eyal9§1kayl oAy ety utvons,

di sper si QRfetcRMSP ?—6@ ANBsPibe€mattigl ons, as well as sterile powders for
reconstitution in sterile |njectable sol utions or dispersions just prior

to use. of suitable eous and n eous carriers, diluents,

sol vent s [WHB ﬁectlegg %W&:I%d@e%‘%‘? IS TERTERGAS yg“ﬁ gl rsftich as gl ycerol,
propyl ene glycol, polyethyl ene egcoI and the like), carboxynethylcellulose
and sui t §@070] nirkd e SorbAred eaﬂue”\deg@atsattbﬁ)o@b&rﬁaiﬁiﬁgeémdas 1@] bv&idakl ) and

i nj ectabl e or. anli esters. such as Et({ﬁq | eat e. gFe i di t\ééncan be

mai nt ai nEATPEYRE I carBon HHE. Hddndpdeg ‘é&lt Y hﬁﬁte 9 F%ar detPrEs eci t hi n,
by the nmakdipeRentes,of rddleels deansdme’in@old. db@asit ZLidu dah€ok@s Qardfus di sper si ons
and by the use of surfactants. These conpositions can al so contain

adj uvant deistpatlomysorhedendegd e prather mplecyle fyougharieteroatqm, inglyding5Vagent s and

di sper si RgrReeRhSur, FlogRRL! ShOfiket HRaBpled MMorOinidMeGHRLTGRNE PIFsEAR De
ensured by the inclusion of various anti bacterial and anti fungal agents

such as pantehakkyl arnbisiddad. alkpresionbstissedaleoxgicnenogidi-tHstifuicde. 't can

al so be dgsid, %Qld% ¥d%1pé Rel P‘ﬂﬁlet $18h- Qﬂhtﬁlgaegt%ﬁfalés ﬁ%@e Bt a?é’%’cﬁﬁnte@@cﬂ'afﬂn
chloride and't eI| e. Prol on%ed absorption of the injectable

phar mac e detearyl.icgelpslisd nhassodyeloalhit cxe nﬁyheﬁ%@CYP}@éllk@@l shicletlkgybnt s, such
as alum [ ect abl e
Gepot 1 on ao ARASIL AN Ol REIE ah ol CmiR e 1 R OR B B AL M i

bi odegr adaibbeatpwk.,yinterlg cathehatams,ddb ylcabbn @Itempnll tp@lopboh pbers, grdity dor t hoest ers)
and pol yﬁc%%h%( doides), Qﬁe‘%%[}i% 08 8@8&] R tn'c%mgil edi 98 %bBﬁ’L%{i&E @nd the
nature o art| cu er rrpfoyeg, % of °d &dsé can be
controll a4, caEhe)pcatomsm eJcIQBdattwnfamme atd @rl&namnsalzam@rlepmt@nh by2 @t r appi ng
t he drug Iﬁ Iltﬁosorres or mcroemul sions that are conpatible with body
tissues. “4ha&"{ | {"&ctabl e formul ations can be sterilized, for exanpl e, by
filtration through a bacterial-retaining filter or by incorporating
sterili zil0ylhganes dlmetsh@n&mromlmfterst‘e‘tsﬁdue” B0hd tdme braghicd " twhadksaswkidoh can be
di ssol Vectiheor ecdlhcsa%gn cfj onq (%%eglal & , I¢ ers {0 a%a Cﬁlttherroﬁt eOIi'ISlllbeStI'lllC re 0% gabl e media
just prior to use. apl'e"'f REt Cart 106 €5Can” 'ude sugar s stich as

| act ose. n[&%&ufeaia!;qlbe(hheréleﬂsgar(ﬂ&%’ooﬁkiOMegﬂftﬂeoofe i hnepqu thHot Ieﬁﬁnpbé athle active

i ngredi ent. have an effective particle si n range of 0.01 to 10

o ot AT B0 T LA BBl B afE: sttt Trer refers to a
conpound having a structure derived fromthe structure of a parent conpound
(e.g., conpounds disclosed herein) and whose structure is sufficiently
simlar to those disclosed herein and based upon that simlarity, would be
expected by one skilled in the art to exhibit the sanme or simlar
activities and utilities as the clainmed conpounds, or to induce, as a
precursor, the same or simlar activities and utilities as the clai ned
conpounds. Exenplary derivatives include salts, esters, am des, salts of
esters or amides, and N-oxides of a patent conpound. [0094] The term
"hydrol ysabl e residue"” is neant to refer to a functional group capabl e of
under goi ng hydrolysis, e.g., under basic or acidic conditions. Exanples of
hydr ol ysabl e resi dues include, without limtation, acid halides, activated
carboxyllc aC|ds and varlous protectlng groups knomn |n t he art (see for

-~ 2 " o ~ S~



[ 0098] Conpounds descri bed herein can contain one or nore double bonds and,
thus, potentially give rise to cis/trans (ElZ) isoners, as well as other
conf or matwonal1/disaers. Unl ess stated to the contrary, tPrhe/useventiion

i ncludes all such possible isoners, as well as m xtures of such isoners.
[0099] Unless stated to the contrary, a fornmula with chem cal bonds shown
only as solid lines and not as wedges or dashed |ines contenpl ates each
possi bl e i soner, e.g., each enantionmer and di astereoner, and a m xture of

i soners, such as a racem c or scalemc m xture. Conpounds described herein
can contain one or nore asymmetric centers and, thus, potentially give rise
to diastereomers and optical isomers.QuUnless stated to the contrary, the
present invention includes all such p iHdtle diastereoners as well as their
racem c mxtures, their substantié_ puf e resol ved enantioners, al
possi bl e geonetric isonmers, and phar tically acceptable salts thereof
M xtures of stereoisoners, as well as isoPated specific stereoisoners, are
al so included. During the course of the synthetic procedures used to

prepare sgehl&ePOLALLS thl&HOllﬂlﬂedi&ieﬂgusrea@&lmeﬁaaé 1heBor@poudPl TBEMEZ at i on
procedures known to those skilled in the énmthe roducts of such
1

pr ocedur R0edimeps the rpdical (fopexgmpleasbal<a FOReBCdi & c1heHb4r e t he

conponentyfiyh®yhgviHs 86hdb® tiRFeBPSHc®r hid ‘GOFRARhEhABTs. OfTht AembdIVERLMOM as wel |
as the conmpositions thenselves to be used within the nmethods discl osed

herei n. Teasa radie! Broresritiealte theargeniriey catigoynbesed ihisfigted toghrioaniranys

under st 0Qf L hat haagn conbi nations, subsets, interactions, groups, etc. of
these materials are disclosed that while specific reference of each various
i ndi vidual and collective conbinations and pernutation of these conpounds
can not B¥7&kpl Prertif pdigplscias edermeiadpiined a%%%?fih?réet FPAHIRCTHI%E ed and
descri beda gk fbRs. KRGLr&aXRMRIi& cdnfhade, B hBpb A 2CQMRAURS $-19icaebesed and
di scussed and a nunber of nodifications that can be made to a nunber of

mol ecul egtonie] ddrBon Hemp dnpsirietanse | gicadgs sems. @detsarbangtans. doat enpl at ed
s each athePyges é;loa}ggn&%a@ﬁ A PO bk A2 | e SR Y. 1and t he
modi fi cations that ar ossible unl'ess specifically indicatéd to the

cont r ar y carbhgtomp f2- &C%bmorm, 2rfoagog latomspor 2B} cabeh @y Orgge fadiseld as wel |
as a cla a n
nDIecule%ﬁﬂ9%wg%y§%%!qggg%mglh%ﬁqgggﬁﬂﬂ &ﬁﬁg@ ﬁgg;mﬁdﬁpgg%glﬁigre0|ted
each is icpanpédfiah brgaziachdel ﬂha@tomvet;ey ncm@trglmlamr@ds me &, hgtrelodin-Aat i ons,

U Kewt so i st I shme S, 4R el i F S PR EEn0eREE °Thts, 1or
exanple,hbham&mb%gnmummebcﬁﬂEﬁmBﬂEhumqﬁmﬁgEnmmq@@1bdﬁﬁpmeogmred di scl osed.

This conc a : | aspects aof this.a tion.in ding steps in
Tt hode SRORRES 30 Eia e i S L bikaBt riceR BRIt Eik RO e B e ©f

t hgr e aralgl, ﬁﬁfstlﬁlte}d r?nty]t aglﬂbatlk}ﬂ,rmgbstsﬁtecp@ctohmyl mﬂoi@ﬂa;ﬁemd‘denﬁi&df did t i sh

under st 0o at. eac of these a t1on teps can e r roed Wt any
specific %?BBB‘?WH?O 124 wrﬂraﬁ%ft%%ﬁ%ﬁa@%% Yn%hflgarmxawﬁéa w@ﬁ HEAL of the

i nvent i oniky[@bldmilié, dtatkyuuaete&&hm@ctubhﬁtted Hekgiedpositideo gy dileaipsed herein
have certain functions. D sclosed herein are certain structural

requi r emefesukiyL pisalol dhinkpleatler] aikory cubitretdk pgnsloaliyl heloalkexyuigbr st ood

that t hers@bsﬁﬁ@edaar}\taﬁéte%a\fylolfletérbéﬁﬁé WF bsiithal h&edcREE tREMt Weersia® function
that are related to the disclosed structures, and that these structures

wi Il typitesams By d@émdeﬁ\}ewtlwe hergite A Esion-linlifnOERMI e%erg@v%eﬁwl@ &agxpressly
stated, ifcif h%@ro@%n}%@ﬁ/clﬁdeta%g§ gadtclal'%‘t trlﬁﬁbfroﬁi%ﬁlgﬂdra&%&ls a@étgﬂf Q&EQ& n be
construed as requiring that its steps be performed in a specific order.

Accor di ngiycthylpreine radiqgbstandthedikai m does not actually recite an order to be
followed by its steps or it is not otherwi se specifically stated in the

cl ai ms Ormﬂ@FCﬁh&%EQB%dkﬁﬁbaEhﬁt&hﬁ@ﬁﬂﬁk@aﬁ&mﬁ§h&bﬁl&ﬁﬂmiﬁa&mﬁﬂ%ﬁh%'C
order, it Is no way intended that an order be inferred, in any respect.

Thi s hol @sd fherefaiagomisiss oly atomsrathex thﬁé sarben sinerepie radisels cpmptisstbionded

| ncl udinGo R 3¢ Abmd ARl aRRE Ghird a0 BROGTER pRApRERP LY.

oper ati ona al ow, plaln nmeaning er|ve front nnatlcaP ?ganlzatlon or
punctuatwdmpwawmdwh@gﬁumn@r%dhwuypemommehwommmemt@dMes@ndh@dbﬁWEﬁme
specification. B. COVPOUNDS [0103] In one aspect, the invention relates to
conpounds, or pharmaceutically acceptable derivatives thereof, useful as
potentiators of nd uR4 activity. In g%heral, it is contenplated that each
di scl osed derivative can be optionally further substituted. It is also
contenpl ated that any one or nore derivative can be optionally omtted from
the invention. It is understood that a disclosed conpound can be provided
by the dlsclosed nethods It |s also understood that the dlsclosed

S o - Y B o o



Cy Ng Zy R2/ 6 113 2Cyl -------- K, Z11 wherein R and R2 are independently
hydr ogen, an optionally substituted C to C6 alkyl, an optionally

substi t utwo 208/t1072€6 cycl oal kyl, or a hydrol ysabl e resi ¢#ag®/usadieneiimo Cy' and
Cy2 are independently an optionally substituted cyclic C3 to ClO organic
resi due; wherein Cy2 is an optionally substituted cyclic C3 to Cl0 organic
residue; wherein Yis Nor CR3, wherein R3 is hydrogen, halide, hydroxyl,
trifluoronmethyl, am no, cyano, nitro, azide, carboxam do, al koxy, thiol,

al kyl sul fonyl, or an optionally substituted C to C6 organic residue; and
wherein each of Z1, Z2, and Z3 is independently selected fromN or C R4;
wher ei n Rdivigudily dr bgelnd togeth¢rde thenetieraisily, stabtd fombarabomst Hydrganzomadiols cyano,
nitro, azide,, carboxam al koxy i al .kyl sul f |, 1 n optionally
substi t u?l ec Itglor'? %W‘%B&?rr%%%?lg Og%es&i Sgiuéer?)ng#d %qulﬁéJg%ﬁéJ&%t§@¥g%ﬂlﬁ?fgfl a%(%eept abl e

deri vat i bendedesgediker. 05 of momahiurddieis imdypdecbyt nbhlémicwinp,curiab, hgdraxy,

Subet Ut e, BNzl o 57 Ol e pibofRRe o HLHER S ERUSSRILSE R SR & O
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.

[0074] In some aspects, a structure of a compound can be represented by a formula:

~EA
| —Ro
S

which is understood to be equivalent to a formula:

Rn(a)
S Rb)

Rne) RMC)

wherein # is typically an integer. That is, R” is understood to represent five independent
substituents, R"®, R"® R"@, R"® R"®). By “independent substituents,” it is meant that ecach
R substituent can be independently defined. For example, if in one instance R"® is halogen,

then R"®™ is not necessarily halogen in that instance.

[0075] Certain instances of the above defined terms may occur more than once in the
structural formulae, and upon such occurrence each term shall be defined independently of

the other.

[0076] As used herein, the term “receptor positive allosteric modulator” refers to any

exogenously administered compound or agent that directly or indirectly augments the activity
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O\----N\ 1 R"'" [0106] In a further aspect, the conpound is a

benzi m dazol e and has a structure represented by a formula: Cy2 9 1\1-SN
HO\ / Cylwe-20tiMit112el [ 0107] In a further aspect, the conmpoun$2019/083110
substituted indole and has a structure represented by a forrmula: Cy2 9

of the receptor in the presence or in the absence of the endogenous ligand (such as glutamate)
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 allosteric agonist,” as well as a compound that has mixed activity as both a

“receptor allosteric potentiator” and an “mGluR receptor allosteric agonist.”

[0077] As used herein, the term “receptor allosteric potentiator” refers to any exogenously
administered compound or agent that directly or indirectly augments the response produced
by the endogenous ligand (such as glutamate) when it binds to the orthosteric site of the
receptor in an animal, in particular a mammal, for example a human. The receptor allosteric
potentiator binds to a site other than the orthosteric site (an allosteric site) and positively
augments the response of the receptor to an agonist. Because it does not induce
desensitization of the receptor, activity of a compound as a receptor allosteric potentiator
provides advantages over the use of a pure receptor allosteric agonist. Such advantages can
include, for example, increased safety margin, higher tolerability, diminished potential for

abuse, and reduced toxicity.

[0078] As used herein, the term “receptor allosteric agonist” refers to any exogenously
administered compound or agent that directly augments the activity of the receptor in the
absence of the endogenous ligand (such as glutamate) in an animal, in particular a mammal,
for example a human. The receptor allosteric agonist binds to the orthosteric glutamate site

of the receptor and directly influences the orthosteric site of the receptor.

[0079] As used herein, the term “subject” refers to a target of administration. The subject
of the herein disclosed methods can be a vertebrate, such as a mammal, a fish, a bird, a
reptile, or an amphibian. Thus, the subject of the herein disclosed methods can be a human,
non-human primate, horse, pig, rabbit, dog, sheep, goat, cow, cat, guinea pig or rodent. The
term does not denote a particular age or sex. Thus, adult and newborn subjects, as well as
fetuses, whether male or female, are intended to be covered. A patient refers to a subject
afflicted with a disease or disorder. The term “patient” includes human and veterinary

subjects.

28



NS/HR2 O [0108] In a further aspect, the conpound is an indole and has
a structure represented by a fornul a: [0109] In one aspect, both R and
R2 are hywocgamiiizterein Y is N or CR3, wherein R3 is Irgarusgen/o43sher ei n
Z1, 72, and Z3 are all C-R4; and wherein R4 is hydrogen. In a further
aspect, both R and R2 are hydrogen; wherein Yis Nor CR3, wherein R3 is
hydr ogen; wherein Z1, Z2, and Z3 are all CGR4; wherein R4 is hydrogen; and
wherein the conpound exhibits potentiation of md uR4 with an EC50 of | ess
t han about 1.0x10-5. In a further aspect, both R and R2 are hydrogen;
wherein Cy' is phenyl, 2-pyridinyl, cyclohexyl, 3-pyridinyl, 2- thiphenyl,
3-t hi ophd¥880] M soynciaspedis oy the d&cbbﬁdom)w;s,itm subfeci/lhag baerrfdiacgnp@pwiﬂhdi n-2-yl, 3-
quoropyrl | a zol y1;
wher ei n &%i #r gezaYILi IF[IIB%{I;& r%’or? né)%&%%gﬁ 8&}7& psycilliaftljlc (ﬁgoré{ ran(?/Pr a%a/ygh g pent yI

or 4- cyaml@pztsewte as&dﬂmtedlvmh\glmtmﬁtle dysfiicR3y prwh:aaas the ladrRanncsmgytdp ogmome\/\her ein
Z1, 72, and n I S h dr.oge rther

, , n R :

Canert. BURRCR BE R i, BR St R Bt A T L RS i boBnbaflob &1 1yt
(é yc Ihloh exylf me&b@ydpﬁdiglﬁtyﬂnate Zmblbtblpdmmyy pricd 1c|t thic @m?mﬁsydrmg 4tep)d/rn| 9ind laspebts .

C oro uor.Q I dl N- 2£- , uor ri razi n ,
oyr i daz: 1y e SseBidapesfio et hevhelh Sidnasedinth BT Bttt nany
3- pyri di mydtaboitogié glmfaaﬁtb&&elptor extBAitp paot ty the admiflster@dsRRPP MeLhe aswmr @kn Y is N
or CR3, wherein I s hydrogen; wherein Z1, 72, and Z3 are al]| C R4,

wher ei n ﬁwckogedﬂyﬁ#l@@@w fu&h%r C\%’@P%ﬁ TotgnS 19y ubleri Y ing 2 BeRdefht i ati on of
nad uR4 WittehinRht EGkcREed 8S3ddrhan about 1. 0x10-5.

[0081] As used herein, the term “treatment” refers to the medical management of a patient
with the intent to cure, ameliorate, stabilize, or prevent a disease, pathological condition, or
disorder. This term includes active treatment, that is, treatment directed specifically toward
the improvement of a disease, pathological condition, or disorder, and also includes causal
treatment, that is, treatment directed toward removal of the cause of the associated discase,
pathological condition, or disorder. In addition, this term includes palliative treatment, that
is, treatment designed for the relief of symptoms rather than the curing of the disease,
pathological condition, or disorder; preventative treatment, that is, treatment directed to
minimizing or partially or 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. In various aspects, the term covers any treatment
of a subject, including a mammal (e.g., a human), and includes: (i) preventing the disease
from occurring in a subject that can be predisposed to the disease but has not yet been
diagnosed as having it; (ii) inhibiting the disease, i.¢., arresting its development; or (iii)
relieving the disease, i.c., causing regression of the disecase. In one aspect, the subject is a
mammal such as a primate, and, in a further aspect, the subject is a human. The term
“subject” also includes domesticated animals (e.g., cats, dogs, etc.), livestock (e.g., cattle,
horses, pigs, sheep, goats, etc.), and laboratory animals (e.g., mouse, rabbit, rat, guinea pig,

fruit fly, etc.).

[0082] As used herein, the term “prevent” or “preventing” refers to precluding, averting,

obviating, forestalling, stopping, or hindering something from happening, especially by
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[0110] In one aspect, the invention relates to a conpound conprising a
structure represented by a formula: G NSZ-1,y /H---- RR 0 3r. 1/, Nt Z
, 2------ w,2074/011%22i R [0111] wherein R and R2 are i ne#epasdentol3iio

hydr ogen, an optionally substituted d to C6 alkyl, an optionally
substituted C3 to C6 cycloal kyl, or a hydrol ysabl e resi due; wherein Cy' and
Cy2 are independently an optionally substituted cyclic C3 to Cl10 organic
resi due; wherein Cy' is phenyl, 2-pyridinyl, cyclohexyl, 3-pyridinyl,

2-t hi phenyl, 3-thiophenyl, 4- pyrimdinyl, 6-chloropyridin-2-yl,

6-fl uoropyridin-2-yl, 3-fluoropyridin-2-yl, pyrazinyl, pyridazinyl,

2-t hi azolaswa,ncmcticm.thiisazdblytbpd thaewdrare@y, ingibR-oc htegend preawnyd herga,pytesdi nyl ,  2-
fl uorophenyl I n re| N, 0

wnorei n Rty B BER by Rt € R AIBRIR e P RE R BRIy o
nitro, azide, carboxam do, alkoxy, t hi ol , aIkyIsquonyI or an optionally
substituﬂ@B3CIAsgﬁﬂﬂwmhgdnn@nr%@%dm@&’mﬁnwhmén&hwn@dﬁﬁmdﬂoth%22l and Z3 is
i ndepend ct '

hydr oxy| %Q%An}{?tf Sra ,P%fgﬁﬁ P{%ﬁl L nroexa%@é 0&@% lt%h %nﬁ%u.ng té‘yagwgg@% gidt

t hi ol , can be diagnosed or treated by the compounds, compositions, or methods disclosed herein.

alkoxy,

For example, “diagnosed with a disorder treatable by potentiation of mGluR4” 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 potentiate mGluR4. As a further example, “diagnosed with a need for potentiation of
mGluR4” refers to having been subjected to a physical examination by a person of skill, for
example, a physician, and found to have a condition characterized by mGluR4 activity. Such
a diagnosis can be in reference to a disorder, such as a disease of uncontrolled cellular

proliferation, and the like, as discussed herein.

[0084] As used herein, the phrase “identified to be in need of treatment for a disorder,” or
the like, refers to selection of a subject based upon need for treatment of the disorder. For
example, a subject can be identified as having a need for treatment of a disorder (e.g., a
disorder related to mGluR4 activity) based upon an earlier diagnosis by a person of skill and
thereafter subjected to treatment for the disorder. It is contemplated that the identification
can, in one aspect, be performed by a person different from the person making the diagnosis.
It is also contemplated, in a further aspect, that the administration can be performed by one

who subsequently performed the administration.

[0085] 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.

[0086] 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.
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al kyl sul fonyl, or an optionally substituted G to C6 organic residue, or a
phar maceutical |y acceptabl e derivative thereof, wth the proviso that
wher ei n bwohoRlo1and R2 are hydrogen, wherein Y is N or EciHusaeneiimo Z1, Z2
and Z3 are all GH then Cy' is phenyl, 2-pyridinyl, cyclohexyl,
3-pyridinyl, 2-thiphenyl, 3-thiophenyl, 4-pyrimdinyl,

6-chl oropyridin-2-yl, 6- fluoropyridin-2-yl, 3-fluoropyridin-2-yl,

pyrazi nyl, pyridazinyl, 2-thiazolyl, or 4-thiazolyl, and then Cis

2-chl orophenyl, 3 -pyridinyl, 2-fluorophenyl, cyclopentyl, or

4- cyanophenyl. [0112] In a further aspect, both R and R2 are hydrogen;
wher ei n YOU85] NAopse@-hR3in, (ihegnesad vReh 4 @ethﬁdmgmwnt offeee ei moiZ heurgRgicand Z3 ar e
all CR4; _an er. R3,

wher ei n ﬂg(@ 1d svmﬁ'c{tﬁ& glsﬁﬁelj or F}%&E&%ﬁ%&?ﬁ% esgtegass o at[ela Elqg%{%%&gtb désfl?%tlgrll e all

C- R4; andnoahelraging baén slubﬁSibd wmplﬁéacalgxmmatmnd:ycagnerson bfwskdl, furckiepleaspect , at

Ieast one, of .Z . In a. fur R and,R2 are
hyd ogon Shiisife i GupEbitegs oo ot o PR R arefte s 25
and Z3 anéthadlitareatRdjsfnfeeoei N R4 i s hydrogen; and wherein the conpound
exhibits potentiation of nfiuRA with an EC50 of less than about 1. 0x10-5.

lzg, azfzt.ll’ gﬁlg}%kaig?seeda ﬁel e terma V&_lmlmst%rm% h%gr“o(gnmistr%yhonr’ rr_lef%r tg any Nho%’m erein

erein he conmpoun ation
of nd uRAf piobTdirgra IE%ﬁhcafnchlqﬁ@atdmam teedbabjectl . Dethodsl ane el kmidvshetb aspect,

both R re hydro en Y.is CH rein.zZ1, Z2, and Z3 are
o0 e ndr R AT Lt e e o A
EC50 of |aeﬁﬁn§n’ﬁﬁd$h ahlﬁiﬁistr&tldb@;ﬁnlﬁlatioﬁjﬁb@dl allfind trh gk, h@[cal&ﬁiﬁﬁ@lﬁtratfbﬂ,e i nvention
rel ates to a Gco %% nd conprls%wgwa structure represented bﬁta formula: Cy

N-S yhiavget misfrationy opi{ RARnisiRgoRantawal (USSRt | y hydr ogen or
an opt i oR@kacyrelSiibiitisth@ign, Ghetdl@dihidabid, andPareritalQEbniRamtiby, isculdg t ut ed

phenyl or optionally. substi t ut ed heteroar |,  Cy2.is agptionally substituted
phenyl ortgfsthlonsh P%/m%‘ﬁ‘é?‘istadﬁ]éas%ﬂ%r“itH‘r"lf‘i@“al\adP%mWa&Pn antrppusgwarynder st ood

that the ogdih36da86d aﬁ@mae&tmééu%ﬂmﬁrdﬁ%ﬁdAuﬂmqs%ﬂ&%ame Winflodshe di scl osed
net hods, conp03|t|ons kits, and uses. 2. 0114L}In one aspect,
@)

R is hydpiegeient dp versup empasts.» DEEipe candi aé;nlmﬁier%thatakwtwal thepisi onal | y
SUbSt It ura&ﬂm%@eg&@to%at%ﬁ%&ﬁﬁhé(? Leasé)(l;r C%n(hMGH thg{ @arfoﬁﬂts Hﬁs al n-a f urt her

aspect, ydrogen her "aspect, I's an optionally
substitumgmw@hmt@m@ea@mkyﬁﬂs@MEEMémﬂﬁﬂbmhﬁnﬁhymnn%ﬂhymrpwvgﬁmpyfa i -propyl,

cyclopro%%e%egrg#&ﬁk -butyl, s-butyl, cyclobutyl, n-pentyl, i-pentyl,
s-pentyl, neopen cyclopentyl n-hexyl, i-hexyl, s-hexyl, dinethylbutyl,
and cycl ohexyl . In a further aspect, R is an optlonally substltuted C3to
C6 cycl oeiOQ@?i/ Skd letm epnfacne” @y ied Petspyiefersy bringiug ¥ ilisclesed copeaing fand a

cycl ohex 36%1?, etaﬂ-g‘g h%'aa%ﬁé I%Le’i)“[(;]r Qldagx¥loto gicgl &n{ﬁ%éﬁ?& iPSBLE tnan R tlas 1@

hydr ol ysa esi
compound can affect the activity of the target (e.g., spliceosome, cell, etc.), either directly;

i.e., by interacting with the target itself, or indirectly; i.e., by interacting with another

molecule, co-factor, factor, or protein on which the activity of the target is dependent.

[0090] As used herein, the term “effective amount™ refers to an amount that is sufficient to
achieve the desired result or to have an effect on an undesired condition. For example, a
“therapeutically effective amount” refers to an amount that is sufficient to achieve the desired
therapeutic result or to have an effect on undesired symptoms, but is generally insufficient to
cause adverse side affects. The specific therapeutically effective dose level for any particular
patient will depend upon a variety of factors including the disorder being treated and the
severity of the disorder; the specific composition employed; the age, body weight, general

health, sex and diet of the patient; the time of administration; the route of administration; the
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3. R2 GROUPS [0115] In one aspect, R2 is hydrogen, an optionally
substituted d to C6 alkyl, an optionally substituted C3 to C6 cycl oal kyl,
or a hydrwbysabiie72eesi due. In a further aspect, R2 is hpdrageono/oktia
further aspect, R2 is an optionally substituted d to C6 al kyl sel ected

frommethyl, ethyl, n-propyl, i-propyl, cyclopropyl, n-butyl, i-butyl,
s-butyl, cyclobutyl, n-pentyl, i-pentyl, s-pentyl, neopentyl, cyclopentyl,
n- hexyl, i-hexyl, s-hexyl, dinethylbutyl, and cyclohexyl. In a further

aspect, R2 is an optionally substituted C3 to C6 cycl oal kyl selected from
cycl opropyl, cyclobutyl, cyclopentyl, cyclohexyl, and bicyclo[3.1.0]hexyl.
I n a furtriteof aspaon of tR2sfiesifia Cbn}amlmﬂymablyai thesiudasien of 0 163tmeent; drugur t her

o T afvunpeonBRR o BT IR g e B o g et o e PGS PR
further aﬁﬁembwnﬁymenﬁdmﬂaﬁﬁthmmaMhMesu@smuwmmﬁdh€§qmofﬁﬁ@nowgan&$e§esidue

sel ected f.rom ar roar cl oal het erqcycl gal k cl oal kenyl ,
and et efbh Samau g R ki R teniogs B AEHE AiHasis
substit uta@aitoagryduaﬁﬁine@mdhe‘ doRagepieangit daired éﬁfemhis hyﬁleveunlfaieiltt:rdt ther aspect,

"is ted het er.o sel ected.from furanyl ran
i dnsor SRR ARR e PR R MGHE ikt B e P Ao Ryy i byl

tri azi nylGontequémii mdle dde BaRpddltRAYEan CHRBARLEH MRhaRer suﬁmdﬂtllplés,théréuia@ol yI

qui nol i nyl agrth ridin¥l benzot hi azol yl , benzooxazol yl ben20|n1dazolyl
and benz 33k 4p Bleylily dgsgq 1kg dospgepan i pdiustedyghe individpal Hh§51‘§ﬁ“ Bhs o8 1y
sublst Ih t Uto.?ﬁlnycdéﬁllrﬂﬁdhk%ﬁlolnss qb&ﬁ%@&nzva@m@xglll B@é(ﬁﬂ}rﬂstegﬁ){ﬁ b&b&l t¥dre 8ﬁd oioe ntyl,
cycl ohexyl, “cycl oheptyl, ooc cl onony icyclo exy

bi cycl o AdmingfreessyRilY, Kercape pbfﬁeserﬁ/@]yﬁa&{wancqﬁae% fame lr&thegl%wp for

e of St (T Mo LA

bi czcl o[ 3.rzepjagen éqn bel@d@y@ﬂt@[édllnzl ﬁ?}qwbhlgﬁlcalthy §f@tlt"ﬁ[ gmauny] @eiflyran amount
blcyclo[%ﬁ&ngkgg +mmﬁBQﬁQH%¥&%§¥ﬁnﬁﬁ%h”onyl [0119] In a further aspect,
Cy' is an option y substitute eterocycl oal kyl sel ected from oxirane,
oxetane, tetrah drofgran tetrahydro- 2H-pyran, oxepane, oxocane, dioxirane,
di oxet and0094] oX b4 tgre Pharmeseaicallyiicseuighiei edesaibesomatsaal thaiis roahislogicallet ane,
i thi 17 el e ﬁ%??ﬁ%%?[“ﬁ?%%‘é% ARl SRS
oxathllraﬁéﬁs@M&@Hﬁ@&an@debxapmﬂDane oxat hi ane, oxat hi epane, oxathiocane,
aziridine, azetidine, pyrrolidone, piperidine, azepane, azocane,
ey dr O] e B e e ool 1 i e,
nnrphollﬁ@wmb&@Z@pah@mBGR@E@@&WSWH@ﬂwa%Mﬁﬁﬁmﬁeﬂemhk&@emﬁﬁ@ﬂésﬁ@ﬂ?azol|d|ne
O b R B I e
cyclopenﬁbnmbbs@&mhd@empadwen@h@mqymMEhem%myMpmnystﬁ@wadwbn&$mdwk

cyclohepte I I | Q 4, e .
cyclononeng ahéi gﬁpﬁona ﬁ??i¥f%?§§%§&%ﬂapﬁ%%%ﬂgg ngggglmdﬁﬁxis
opti onal Icyrbsxbmmth}ﬂqﬂleldsdmﬂesm@da;eahmairésehwd:ofp@guabls bitg(sechrme Rbve oitjiand or
tri- unsatur a cloal k %ﬁm%%ted from exiran

C
et ane. THRTITRY AR kel at FhRGRFSS SRRSEIUA SR S B, BRI oxi r ane,
di oxet anéy tith wx of (ﬁﬁﬁmg ﬂht@])(ﬁmﬁj,ch ds m{ﬁﬁ@,n@ thedhanonmoeof thhicttidsdeartichi et ane,

t et rahydr ot hi ophene et rahyd H t ran hi epane,. .t hi oc

Gt hy 13 aige THIE AR T PLE i R dhes PR e St ane,

oxat hi i r 26&ain @4t es prexaaliv el waeng &gx:afs f'ﬁnﬂﬂ@ﬁyn@k@éﬂié afdangersgat hi ocane,
aziridi ne, azeti di ne, I’I‘O| i one, pl perl di ne, azeg)ane ;zocane .

di azi ri ditB&S Jrexsutongf aCﬁ‘% FYGPYEPHENS G 58 PapTaddy the iduieme Vatirszocane,

hexahydr QRyaRlisliaNe antdfln AZAJIAN QuchQX Pélabdnd ENErob@¥RA Phbcll NBsbiCkaraldl di ne,
nor phol i ne, oxazepane, oxazocane, thiaziridine, thiazetidine, thiazolidine,

t hi onor pﬁléﬂ likﬁe It qap plge b?)gqqgabl@_wdnqlm%%%@a%%gents such as sugars, sodium chloride

and the like. Prolonged absorption of the injectable pharmaceutical form can be brought

about by the inclusion of agents, such as aluminum monostearate and gelatin, which delay
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[0122] In a further aspect, Cy' is phenyl, 2-pyridinyl, cyclohexyl,
3-pyridinyl, 2-thiphenyl, 3-thiophenyl, 4-pyrimdinyl,

6- chl or opyoi2diwmmi272g!l , 6-fl uoropyridin-2-yl, 3-fluoropyr ipdirs201plo43110
pyrazinyl, pyridazinyl, 2-thiazolyl, or 4-thiazolyl. In a further aspect,
Cy' is phenyl, 2- pyridinyl, cyclohexyl, 3-pyridinyl, 2-thiphenyl,

3-t hi ophenyl, 4-pyrimdinyl, 6-chloropyridin2-yl, 6-fluoropyridin-2-yl,
3-fluoropyridin-2-yl, pyrazinyl, pyridazinyl, 2-thiazolyl, or 4- thiazolyl.
5. CY2 GROUPS [0123] In one aspect, Cy2 is an optionally substituted cyclic
C3 to C10 organic residue. In a further aspect, Cy2 is an optionally

subst i t utabgbr@®nt dnj @12(blmdegatrﬁonnsrzes mddrebysteineiog excrbenomsale yhatridee bictho diug| |

cycl oal k o e agy. kenyl. In a
further géb%c?ﬁm%gg%ogﬁéh %5%Fkggﬁ{%gé#¥Pﬁ?égopk3%0 @cﬁgd from phenyl
and naphmhybmhyhumwfmmphﬁnga$pmﬂm;mﬁyﬂdngtapo@mmrﬂmahdmnmubﬁmetuted

S A S A R i K

benzof ur dsytulatioanaetiBs pRpateby éntdeliyd the idAgdz Ghysbmeo midtoe)lsions that

Danzot 11 ARSI TEr GO AR S CRARH oREPiAg e

subst i t uthediltaich @abighla baetkﬁatradmfnrgmnefcqumoqwdung GieEiliahuigehts ichel opentyl,
cyclohexyl @ycloheftyl cyclooctg cyclononyl bi cycl o] 3 1. 0] hexyl ,

bi cycl of 4orm id Copppasitiops whigh gandeerdigsolved erydispets lilséi’f HoMsIPe or

bi cycl of %th%r Q]:Ilﬂ@ﬁlﬁé@tablehh&ﬂ@juﬁ)t[ olztoq}sé)CSM{ablet?ﬁ&ﬁ/&h%@eag 1&1&1@@1\(}%%5 such

bi cycl o[ 3.3.0]octyl, bic clo% 3. 0] non bi cy cIo% 1] hepty

bi cycl of 3 Rewpodpsirablpjag pastd %bzvaql%ﬁzqhe pitiglgcefdfioacvomgeegipnt have an

bi cycl of 312eRk BT sizRRANLHGUEHEL B 318 1MEBkterd 0125] 1n a further aspect,
Cy2 is an optionally substituted heterocycl oal kyl sel ected from oxirane,
oxet ane, tetrahydrofuran t etr ahydro-2H pyran, oxepane, oxocane, di oxirane,

di oxet and00%] oRBHscddereH HigdsTE “dgiGHED ASETS i SRBE2HTE aYiRg  PEIREIT ¢ hi et ane,
tetr ahydrd@ﬁ\lf’l’,'dqmﬂ?m@ strbc@lré @Mﬂd’r&ft ebnpin@ Pé’é a&mﬁoﬁ‘ﬁd@ RABRscdRiADANE .

dithiirane, dithietane, hi ol ane, dit hi ane, hi epane, dithiocane,

oxat hi i r afese HaH lé'éléﬁ@entb%&?@lﬂﬁrﬁ e dl@%é@%]ileéi%é an%b@a@dﬁp@péhvé oxat hi ocane,
aziril d! n%imi@aﬁﬁ‘ 'v&ghfa eQQ(Jc{e(alb& erﬁmll 'ﬂ?ﬁlre ap['tggxhﬂﬁtzt‘ﬁpga{?ﬁe orRERER B&ivities

di aziridine, azet i ne, 1mdazolidine, piperazine, diazepane, diazocane,
hexahydr epy niilficd inide clatquaszmnaln@s omi«alzlquedasmeareow@azehel sdinper simkazol i di ne,

nor phol i ne.;. . . i azi Bl di all t. ol i di ne,
hi bror phgt % TS, sORTERARANToRbILAE. ELAMIEy IR BB ' &2
i s opti onalidey, ssitbeftesterstor dmales laodNkemndek obeparettedmpeunrh cycl obut enyl
cyclopentenyl cycl opent adi enyl , cycl ohexenyl cyclohexadienyl,

cycl oheptgjoy

cyclononényl Eﬁ%&%gzﬁgﬁgﬂk@Pﬁﬁ“ngfSRgﬁ?gﬂxg”O ﬁ%% gg %*?“%95

opt i onal Iuydtsgrbsg hytdudlgads, het, endmimlla)@flak@rwdon@ampr |Esamglea0ﬁiwd®lysaldi=- or
tri - unsaLiedoanelon Sl st srasirlealdvl.Sahestd ld omoxhaane.

oxet ane, drofur an ane, ocane, di oxirane,
dioxetan@nﬁdmmggkmpemmdmam&men(dmp&egam@w dhmwauamhpmmhncm@me t hi et ane,
tetrahydrot terra ran ane, thiocane,
dithiira n&a reenedlt ior Vé??ﬁﬁéﬁmmkﬁ1?% epane, dithiocane,

oxathiirane oxathletane oxathlolane oxat hi ane, oxat hi epane, oxat hi ocane,
aziri di nd009%fk eifhejﬁenm“lequymg gbudonfers t@hlpapmdbmgroazm vwathetane)

diaziridin di.azet i d] m . dazol i din erazi.ne e di azocane,
hexahydrop@?m“mﬁ¥$ﬂnyp?ﬁ§?bﬁgﬁ %C%%%2|§P35%£K$ amn%vngﬁﬁéﬁ&ggagolldlne

nor phol i riectraxaEepagpies ofaxmbdmlammg grbuR indluddisnidgnatetesi@eincldiing triftaed, azol i di ne,
t hi onor phol thiaze hlazocane [0128] In a further aspect, Cy2
is 2-ch|3W6ﬁﬁ@H§ﬁdm%%ﬁ§ lﬂ®QMh >f | uor ophenyl, cycl opentyl, or

4- cyanophenyl. In a further aspect, Cy2 is 2- chlorophenyl, 3-pyridinyl,

2-f 1 uor o006y | As ayedlhopentFCso,” dr intendadan oqitran e coficenfrR3iolROURBstance (e.g.,

a compound or a drug) that is required for 50% agonism of a biological process, or
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[0129] In one aspect, R3 is hydrogen, halide, hydroxyl, trifluoromnethyl,
am no, cyano, nitro, azide, carboxam do, al koxy, thiol, alkylsulfonyl, or
an opti onablgiisubzei tuted G to C6 organi c residue. |n a&crarstoensaspect, R3
is hydrogen. In a further aspect, R3 is halide, hydroxyl, trifluoronethyl,
am no, cyano, nitro, azide, carboxam do, al koxy, thiol, or alkylsulfonyl.
In a further aspect, R3 is an optionally substituted C to C6 organic
residue. In a further aspect, R3 is an optionally substituted Cd to C6
organi ¢ resi due selected fromnethyl, ethyl, n-propyl, i-propyl,

cycl opropyl, n-butyl, i-butyl, s-butyl, cyclobutyl, n-pentyl, i-pentyl,

s- pent yl come«memfwproqesscimkuéingyllprotﬂn rwhnydit onigatedir yribonsclévpropdin, ethi. et hyl but yl ,
and cycloh QBEP en, hali de,
hydr oxyl , % Fcft an Ecrf‘%f"ﬁl P%hi 903n§ ra 1&1% P@s%ﬁl%ghahlsf}quﬁe%%)gg(?ngdo al koxy.
t hi ol , alagqltilsmknf th fuﬁheraiﬂﬁntheilwwhérb hersmbﬁm & futhexdasfict, tRS”s G feny tgal C

residue. In a furt aspect dr.o In a pect, R4 is
ol | de. RoBReREyIon of FHopRLBFGHRoRe: & Raednrsguhever b BB B8 car boxarm do,
al koxy, thixhum esspalkskyl sul fonyl. In a further aspect, R4 is an optionally
substituted A to C6 organic residue. In a further aspect R4 is an

optionall b t|t ted G or due s ,
ethyl, n- [%0r92B use her(g:b 1 5%y1(§ llrg%nrdg% £0| réfer %bth% ccrncen ra 01% f a su{)sg%nc?gei g

cycl Obut chmpetpﬂniryldrug) thpelﬂ'rrqqh;redsfope@%yﬂlubmﬁoqﬁ‘eznilglbgwaipmlcaspmt yl, n-hexyl,

i - hexyl, s-hex 1 and cycl.ohex 31] In one
aspecty GO achraaass Taafieint g oy . STEEHE PRI g Higmigeprg Gfl’&r%‘ché[P Lpect.
is CGR3. ofe aséema,i@% daf 23] to tHR c@ﬁt%n@:&i@ﬁ@'fa suba@hicehat Zlreqiéd farm%Z3 1S

i ndependent, selected from wherein R4 is h dr oge hal i de,
hydr oxy! nﬂ}lbl 91 HoPgniihger d eﬁalse%@ﬁﬁ%erelﬂ. I pfurtioragReet (G BRI BB, ol koxy,

thiol, alpkyhsuinf0M0ks) iftfibitdy &Rké@Rabd YCPoshbdaiced C to C6 organic
residue. In a further aspect, Z1, Z2, and Z3 are all CR4; wherein R4 is

hydr ogen a furth aspe one of Zl, Z2, an a further
et B cobondt ISR R R and e o bt b s of 1 22,
and 73 amgteMiallygiv risod élaframgﬁzt;ﬁsomzrﬂs dsSwdN as lotheAcdnidrind@snabB a6, Z1 is
CR4. In_a further aspect, is N In a further aspect, Z2 is CGCR4. In a
further sttty @#I%C%tr%thﬁénvenm incfyles e EgbIpasPl CERPERNDE fl6133] I n
vari ous aspRRekSFsRh&emeRUNd can be present a structure representated by a
formula: Cy

[0099] Unless stated to the contrary, a formula with chemical bonds shown only as solid
lines and not as wedges or dashed lines contemplates each possible isomer, e.g., each
enantiomer and diastereomer, and a mixture of isomers, such as a racemic or scalemic
mixture. Compounds described herein can contain one or more asymmetric centers and, thus,
potentially give rise to diastereomers and optical isomers. Unless stated to the contrary, the
present invention includes all such possible diasterecomers as well as their racemic mixtures,
their substantially pure resolved enantiomers, all possible geometric isomers, and
pharmaceutically acceptable salts thereof. Mixtures of stereoisomers, as well as isolated
specific stereoisomers, are also included. During the course of the synthetic procedures used
to prepare such compounds, or in using racemization or epimerization procedures known to

those skilled in the art, the products of such procedures can be a mixture of stereoisomers.

[0100] Disclosed are the components to be used to prepare the compositions of the
invention as well as the compositions themselves to be used within the methods disclosed

herein. These and other materials are disclosed herein, and it is understood that when
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N/ R2 0 wherein R2 is hydrogen or an optionally substituted C to C6

al kyl, Cy2 is an optionally substituted phenyl or piperadine, and Cy' is an
opt i onal lwo=ohatii2at ed phenyl or heteroaryl. |In other agpeaiss)100y3iis
substituted with at | east one hal ogen or an optionally substituted C to C6
al kyl . I'n other aspects, the Cy' heteroaryl is an optionally substituted
benzodi oxol , furan, pyran, im dazole, thiazole, pyrimdine, piperidine,
pyri di ne, isoxazole, pyrazine, thiophene. [0134] In further aspects, a
conpound can be present as: C. METHODS OF MAKI NG THE COVPOUNDS

combinations, subsets, interactions, groups, etc. of these materials are disclosed that while
specific reference of each various individual and collective combinations and permutation of
these compounds can not be explicitly disclosed, each is specifically contemplated and
described herein. For example, if a particular compound is disclosed and discussed and a
number of modifications that can be made to a number of molecules including the
compounds are discussed, specifically contemplated is each and every combination and
permutation of the compound and the modifications that are possible unless specifically
indicated to the contrary. Thus, if a class of molecules A, B, and C are disclosed as well as a
class of molecules D, E, and F and an example of a combination molecule, A-D is disclosed,
then even if each is not individually recited each is individually and collectively
contemplated meaning combinations, A-E, A-F, B-D, B-E, B-F, C-D, C-E, and C-F are
considered disclosed. Likewise, any subset or combination of these is also disclosed. Thus,
for example, the sub-group of A-E, B-F, and C-E would be considered disclosed. This
concept applies to all aspects of this application including steps in methods of making and
using the compositions of the invention. Thus, if there are a variety of additional steps that
can be performed it is understood that each of these additional steps can be performed with

any specific embodiment or combination of embodiments of the methods of the invention.

[0101] It is understood that the compositions disclosed herein have certain functions.
Disclosed herein are certain structural 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.

[0102] Unless otherwise expressly stated, it is in no way intended that any method set forth
herein be construed as requiring that its steps be performed in a specific order. Accordingly,
where a method claim does not actually recite an order to be followed by its steps or it is not
otherwise specifically stated in the claims or descriptions that the steps are to be limited to a
specific order, it is no way intended that an order be inferred, in any respect. This holds for
any possible non-express basis for interpretation, including: matters of logic with respect to
arrangement of steps or operational flow; plain meaning derived from grammatical
organization or punctuation; and the number or type of embodiments described in the

specification.
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[0135] In one aspect, the invention relates to nethods of making conpounds
useful as nd uR4 potentiators, which can be useful in the treatnent

di sorder we=otiai®2d with nd uR4 activity. The conpounds pofr/uskéis/ouzeent i on
can be prepared by enpl oying reactions as shown in the disclosed schenes,
in addition to other standard mani pul ati ons that are known in the
literature, exenplified in the experinental sections or clear to one
skilled in the art. For clarity, exanples having a fewer substituent can be
shown where nultiple substituents are all owed under the definitions

di scl osed herein. [0136] An exenplary synthetic route is shown in Schene 1
bel ow. SEHERGMROUWKTHOD A cy, 2 9 NS Z1 y RRIO ZCyl IN, " 1R 1R [0137]
General ly, the nmet hod conprises reaction of a primry or secondary am ne

with a Sybioapyln falige: E@ll@veﬂw EARDL dnRHRRL s HB&%@elﬁl‘E?ﬁ*dC9%dag, i onal

starting mat ria repared or otalned omercl a
base can dblevamlgescthﬂeofa@@ﬁlﬂ ESMQNM nddilld4 agtixity. Thii gn@fﬁlansﬁ@nmmia@rﬁl can be

ggﬁ'z: %d dgﬁz)a(t) %:Jelg dpscl%ge%{ [qbeﬁ{%a%!m B (ﬁ) 1tohalf§tf\§éa}egc§ffh7shmegaﬁq a‘ﬁ?d c %@%Pa?é j ¢ ”t ed
react i on ticany driews mobedeavativefcambmopdienalivino ticdcfaom e m@ohm &ds uudersarodl ed into
anot her (%lpa mdl%aose%rcg‘rrﬁls)gu%ﬁ@ f:)éj Ig]ro{flﬁec%]); it ldf'g‘cl;lgs%dfrr%{hods It is also understood

that the disclosed compounds can be employed in the disclosed methods of using. It is also

understood that each variable disclosed herein is independent, one from the other, whether

explicitly stated or not. For example, the phrase “R' and R” are phenyl or halogen” means

that R' and R? are each independently phenyl or halogen. Likewise, each substituent modified

by k, m, n, etc. are all independent one from the other.
1. STRUCTURE

[0104] In one aspect, the invention relates to a compound comprises a structure represented

by a formula:

wherein R' and R? are independently hydrogen, an optionally substituted C1 to C6 alkyl, an
optionally substituted C3 to C6 cycloalkyl, or a hydrolysable residue; wherein Cy' and Cy*
are independently an optionally substituted cyclic C3 to C10 organic residue; wherein Cy” is
an optionally substituted cyclic C3 to C10 organic residue; wherein Y is N or C-R®, wherein
R’ is hydrogen, halide, hydroxyl, trifluoromethyl, amino, cyano, nitro, azide, carboxamido,
alkoxy, thiol, alkylsulfonyl, or an optionally substituted C1 to C6 organic residue; and
wherein each of Z', Z2, and Z* is independently selected from N or C-R*; wherein R” is
hydrogen, halide, hydroxyl, trifluoromethyl, amino, cyano, nitro, azide, carboxamido, alkoxy,
thiol, alkylsulfonyl, or an optionally substituted C1 to C6 organic residue, or a

pharmaceutically acceptable derivative thereof.

36



[0138] Thus, in one aspect, the invention relates to a nethod for preparing
a conpound conprising the steps of providing a conpound having a structure:
X-S Z1 y woynit/aie2eei n R i s hydrogen, an optionally sulpstriusedaied4giiot o C6
al kyl, an optionally substituted C3 to C6 cycloal kyl, or a hydrol ysabl e
resi due; wherein Cy' is an optionally substituted cyclic C3 to ClO organic
residue; wherein Yis Nor CR3, wherein R3 is hydrogen, halide, hydroxyl,
trifluoronmethyl, am no, cyano, nitro, azide, carboxam do, al koxy, thiol,

al kyl sul fonyl, or an optionally substituted C 1 to C6 organic residue;
wherein each of Z1, Z2, and Z3 is independently selected fromN or C R4,
wher ei n RL0SE hyadifughanspdar tiedempbyndripx yubstitnteil bénzonidmeidapkd hagaitrieturcyano,
nitro, b o al koxy, thiol, alkylsulfonyl, or an optionally
substltu?%%ﬁ%?%?gygé)organlc resi due; and wherein X is a |eaving group, and
reacting with a conpound having a structure Cy2 NH R2 wherein R2 is
hydrogen, an optionally substitGyed to C6 al kyl, an optionally
substituted C3 to C6 cycl oal kyl, NTHa/hydnolysable resi due; wherein Cis an

optionally substituted cyclic Rz 0 L\¢i\\\ o
N
\

R1
[0106] In a further aspect, the compound is a benzimidazole and has a structure represented
by a formula:

Cy2 O
§ ~ " -N

\
H/ \\
AS S

\

[0107] In a further aspect, the compound is a substituted indole and has a structure

represented by a formula:

cy? O
N—-S
/ H\/\
R2 O bi\\/cy’l
~ N

[0108] In a further aspect, the compound is an indole and has a structure represented by a

formula:

R R
IN_ﬁ

N

H

[0109] In one aspect, both R' and R? are hydrogen; wherein Y is N or C-R®, wherein R® is
hydrogen; wherein Zl, Zz, and Z° are all C—R4; and wherein R* is hydrogen. In a further
aspect, both R' and R” are hydrogen; wherein Y is N or C-R’, wherein R’ is hydrogen;

wherein Z', Z%, and Z* are all C-R*; wherein R* is hydrogen; and wherein the compound
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C3 to Cl10 organic residue. [0139] An alternative synthetic route i s shown
in Schene 2 bel ow. SCHEME 2: METHODS B AND C 0 CyCyl \2 91cy,2 9 NS,
, ZNHHN- S WO 2bi 1/d1h722- - - - - - - - - - 2 RR 073 R/Cyl '"-2z2'"---PRRAIS2@@/04314N \ i\

exhibits potentiation of mGluR4 with an ECs of less than about 1.0x10™. In a further aspect,
both R and R” are hydrogen; wherein Cy' is phenyl, 2-pyridinyl, cyclohexyl, 3-pyridinyl, 2-
thiphenyl, 3-thiophenyl, 4-pyrimidinyl, 6-chloropyridin-2-yl, 6-fluoropyridin-2-yl, 3-
fluoropyridin-2-yl, pyrazinyl, pyridazinyl, 2-thiazolyl, or 4-thiazolyl; wherein Cy” is 2-
chlorophenyl, 3-pyridinyl, 2-fluorophenyl, cyclopentyl, or 4-cyanophenyl; wherein Y is N or
C-R?, wherein R? is hydrogen; wherein Z', 7% and Z° are all C-R*; and wherein R* is
hydrogen. In a further aspect, both R' and R* are hydrogen; wherein Cy' is phenyl, 2-
pyridinyl, cyclohexyl, 3-pyridinyl, 2-thiphenyl, 3-thiophenyl, 4-pyrimidinyl, 6-chloropyridin-
2-yl, 6-fluoropyridin-2-yl, 3-fluoropyridin-2-yl, pyrazinyl, pyridazinyl, 2-thiazolyl, or 4-
thiazolyl; wherein Cy” is 2-chlorophenyl, 3-pyridinyl, 2-fluorophenyl, cyclopentyl, or 4-
cyanophenyl; wherein Y is N or C-R®, wherein R® is hydrogen; wherein Z', 7% and Z° are all
C-R*; wherein R* is hydrogen; and wherein the compound exhibits potentiation of mGluR4

with an ECsp of less than about 1.0x107.

[0110] In one aspect, the invention relates to a compound comprising a structure

represented by a formula:

[0111] wherein R' and R* are independently hydrogen, an optionally substituted C1 to C6
alkyl, an optionally substituted C3 to C6 cycloalkyl, or a hydrolysable residue; wherein Cy'
and Cy” are independently an optionally substituted cyclic C3 to C10 organic residue;
wherein Cy' is phenyl, 2-pyridinyl, cyclohexyl, 3-pyridinyl, 2-thiphenyl, 3-thiophenyl, 4-
pyrimidinyl, 6-chloropyridin-2-yl, 6-fluoropyridin-2-yl, 3-fluoropyridin-2-yl, pyrazinyl,
pyridazinyl, 2-thiazolyl, or 4-thiazolyl; wherein Cy” is 2-chlorophenyl, 3-pyridinyl, 2-
fluorophenyl, cyclopentyl, or 4-cyanophenyl; wherein Y is N or C-R’, wherein R® is
hydrogen, halide, hydroxyl, trifluoromethyl, amino, cyano, nitro, azide, carboxamido, alkoxy,
thiol, alkylsulfonyl, or an optionally substituted C1 to C6 organic residue; and wherein each
of Zl, Zz, and Z* is independently selected from N or C—R4; wherein R* is hydrogen, halide,

hydroxyl, trifluoromethyl, amino, cyano, nitro, azide, carboxamido, alkoxy, thiol,
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R Rl [0140] GCenerally, the nmethod conprises reaction of a aryl-1,2-diam ne
anal og with an al dehyde in a condensation reaction. The starting materials
can be prwpapadion2obt ai ned comrercially. Additional delrgunstoing4zieagent (s)
can be used to absorb the condensate, if desired. This transformati on can
be applied to the preparation of substituted benzi m dazol es and

unsubsti tuted benzi m dazol es. The product of this reaction can, thus, be a
benzi m dazol e, which can be isolated or carried into another chem cal
transformation in unisolated form [0141] Thus, in one aspect, the
invention relates to a nethod for preparing a conmpound conprising the steps
of provi dikyfubonybmpew pitiohalli smgstiautsd Cltt GF erganiCyegidOe, loy 4 plxzfmeeNilIR2/ 6 || 3

Z2'72" " --- . , 2 d d
o5 al kyI l\g:htagi'g![d%%\ﬁaéllv ﬁllef.éo w1t|h§h g\cl%t%?tw 6119 cht|1 %nfai{l(c{ Srg Rscfré)%:ﬁéreol ysa})?e

resi due; wfdaeurers R2r CsH hymbrangfé ,Z ,and Zbane(aha] ]Hythsmﬁg&us phmlgblzqslynﬂmylm al kyl ,
an optional|l stl ute C droI bl e residue;
wherei n &2° 1¥§ YanPgp 1]“361 ﬁ%egﬁbﬁ]lq%q: 69%@181%13 H %IF% Hi & residue:
wher ei n émchpeidid2,ylZ2flu@asridd-1-sl, pﬁdﬁﬁ)ﬁﬂﬁi@iﬂhzliyyl szaihmm@d 0f4-ﬂfﬂlele’ C R4;
wherein R4 is hal i X i 1 uoroneth cyano,
nitro, azigien %ﬁ ‘Bgfipﬂr%eﬂ%%W %%‘forofg'@)@l“é’ﬁlp 3;4093'3%9? &t onal I y

substituted C to C6 organic resi due and reacting vvlth a conpound having a
st ruct ur ¢011Q] - yd further aspect, both R' and R* are hydrogen; wherein Y is N or C-R*, wherein

R is hydrogen; wherein Z', 7%, and Z* are all C-R*; and wherein R* is hydrogen. In a further
aspect, Y is C-R?, wherein R? is not hydrogen. In a further aspect, Z', 7% and Z* are all C-R*;
and wherein at least one R” is not hydrogen. In a further aspect, at least one of Z', Z*, and Z°
is N. In a further aspect, both R' and R” are hydrogen; wherein Y is N or C-R’, wherein R’ is
hydrogen; wherein Z',Z? and Z° are all C-R*; wherein R? is hydrogen; and wherein the
compound exhibits potentiation of mGluR4 with an ECs, of less than about 1.0x10™. Ina
further aspect, both R' and R? are hydrogen; wherein Y is N; wherein Z', 7%, and Z° are all C-
H; and wherein the compound exhibits potentiation of mGluR4 with an ECs of less than
about 1.0x107. In a further aspect, both R' and R? are hydrogen; wherein Y is C-H; wherein
Z', 7%, and Z* are all C-H; and wherein the compound exhibits potentiation of mGluR4 with
an ECs of less than about 1.0x107.

[0113] In a further aspect, the invention relates to a compound comprising a structure

represented by a formula:

wherein R' and R? are independently hydrogen or an optionally substituted C1 to C6 alkyl,
Cy' is optionally substituted phenyl or optionally substituted heteroaryl, Cy” is optionally
substituted phenyl or optionally substituted piperidine, Y is N or C.

It is understood that the disclosed compounds can be used in connection with the disclosed

methods, compositions, kits, and uses.
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H wherein Cy' is an optionally substituted cyclic C3 to Cl0O organic
residue. [0142] In another aspect, the reaction is conducted thermally. In
a furtherwagpaatii72ehe reaction i s perfornmed under m croraTaSc@dioaginon.
[0143] An alternative synthetic route is shown in Schene 3 bel ow [ 0144]
Generally, the nmethod conprises reaction of a aryl-1,2-diamne analog with
a carboxylic acid in an am dation / condensation reaction sequence. The
starting materials can be prepared or obtained commercially. Additional
dehydrating reagent(s) can be used to absorb the condensate, if desired.
This transformati on can be applied to the preparation of substituted

benzi ni dazol e2. Rld:rowssibstituted benzi mi dazol es. The product of this
reaction can, thus, be a benzim dazole, which can be isolated or carried

i nto anoyfifL Cﬂ%ﬂe% ect R@‘B%&{g{ L2 BptloRalNyBQ|tAELE 1 EPEMuidL o SpriBhal
contenpléteé]t at the inter 8g§%e §%1geﬂggn e |solatedg§f?‘§%5|rgﬁ.
[0145] Thubstituited (Grte Cosyyeloalkylt oren liydwcdyseblo residet-alnesfurtberaspet Rod f or  prepari ng
?,3/(1:0 TPOURGy GOIP 1h § 'rilhet LFect HERS allpBhaAl b & PRRCHNL I NAY OP5 S, St T UCt Ur e
methyl, ethyl, n-propyl, i-propyl, cyclopropyl, n-butyl, i-butyl, s-butyl, cyclobutyl, n-pentyl,
i-pentyl, s-pentyl, neopentyl, cyclopentyl, n-hexyl, i-hexyl, s-hexyl, dimethylbutyl, and
cyclohexyl. In a further aspect, R' is an optionally substituted C3 to C6 cycloalkyl selected
from cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, and bicyclo[3.1.0Thexyl. In a further

aspect, R' is a hydrolysable residue.
3. R’GROUPS

[0115] In one aspect, R? is hydrogen, an optionally substituted C1 to C6 alkyl, an optionally
substituted C3 to C6 cycloalkyl, or a hydrolysable residue. In a further aspect, R is
hydrogen. In a further aspect, R? is an optionally substituted C1 to C6 alkyl selected from
methyl, ethyl, n-propyl, i-propyl, cyclopropyl, n-butyl, i-butyl, s-butyl, cyclobutyl, n-pentyl,
i-pentyl, s-pentyl, neopentyl, cyclopentyl, n-hexyl, i-hexyl, s-hexyl, dimethylbutyl, and
cyclohexyl. In a further aspect, R? is an optionally substituted C3 to C6 cycloalkyl selected
from cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, and bicyclo[3.1.0]hexyl. In a further

aspect, R? is a hydrolysable residue.
[0116] In a further aspect, both R' and R? are hydrogen.
4. CY'Groups

[0117] In one aspect, Cy' is an optionally substituted cyclic C3 to C10 organic residue. Ina
further aspect, Cy' is an optionally substituted C3 to C10 organic residue selected from aryl,
heteroaryl, cycloalkyl, heterocycloalkyl, cycloalkenyl, and heterocycloalkenyl. In a further
aspect, Cy' is an optionally substituted aryl selected from phenyl and naphthyl. In a further
aspect, Cy' is an optionally substituted heteroaryl selected from furanyl, pyranyl, imidazolyl,
thiophenyl, pyridinyl, pyridazinyl, pyrimidinyl, pyrazinyl, triazinyl, tetrazinyl, benzofuranyl,
benzothiophene, indolyl, indazolyl, quinolinyl, naphthyridinyl, benzothiazolyl,

benzooxazolyl, benzoimidazolyl, and benzotriazolyl.
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IN-S1 ZNH2 R2 113 wherein R is hydrogen, an optionally substituted d to
C6 al kyl, an optionally substituted C3 to C6 cycloal kyl, or a hydrol ysabl e
resi due; wbenai/miR2 i s hydrogen, an optionally substitutet/uSkomo43360 al kyl ,
an optionally substituted C3 to C6 cycloal kyl, or a hydrol ysabl e resi due;
wherein Cy2 is an optionally substituted cyclic C3 to C1O0 organic residue;
wherein each of Z1, Z2, and Z3 is independently selected fromN or C R4,
wherein R4 is hydrogen, halide, hydroxyl, trifluoronmethyl, am no, cyano,
nitro, azide, carboxam do, al koxy, thiol, alkylsulfonyl, or an optionally
substituted A to C6 organic residue, and reacting with a conpound having a
st ruct ur d0118] - Byd furthi® awbeet, €lyhis @y 'oplicnalnsubptitivod aydlgaligl deckadiftostd cyclic C3 to
C10 orgarai

Scherme 4 oG et ARl B TREY: SEBRe §elifel LT it 0" ) o
bicyclo[3.1.0]hexyl, bicyclo[4.1.0]heptyl, bicyclo[5.1.0]octyl, bicyclo[6.1.0]nonyl,
bicyclo[3.2.0]heptyl, bicyclo[4.2.0]octyl, bicyclo[5.2.0]lnonyl, bicyclo[3.3.0]octyl,
bicyclo[4.3.0]nonyl, bicyclo[2.2.1]heptyl, bicyclo[3.2.1]octyl, bicyclo[4.2.1]nonyl,
bicyclo[2.2.2]octyl, bicyclo[3.2.2]nonyl, and bicyclo[3.3.1]nony].

[0119] In a further aspect, Cy' is an optionally substituted heterocycloalkyl selected from
oxirane, oxetane, tetrahydrofuran, tetrahydro-2H-pyran, oxepane, oxocane, dioxirane,
dioxetane, dioxolane, dioxane, dioxepane, dioxocane, thiirane, thietane, tetrahydrothiophene,
tetrahydro-2H-thiopyran, thiepane, thiocane, dithiirane, dithictane, dithiolane, dithiane,
dithiepane, dithiocane, oxathiirane, oxathietane, oxathiolane, oxathiane, oxathiepane,
oxathiocane, aziridine, azetidine, pyrrolidone, piperidine, azepane, azocane, diaziridine,
diazetidine, imidazolidine, piperazine, diazepane, diazocane, hexahydropyrimidine,
triazinane, oxaziridine, oxazetidine, oxazolidine, morpholine, oxazepane, oxazocane,

thiaziridine, thiazetidine, thiazolidine, thiomorpholine, thiazepane, and thiazocane.

[0120] TIn a further aspect, Cy' is optionally substituted cycloalkenyl selected from
cyclobutenyl, cyclopentenyl, cyclopentadienyl, cyclohexenyl, cyclohexadienyl,
cycloheptenyl, cycloheptadienyl, cyclooctenyl, cyclooctadienyl, cyclononenyl, and

cyclononadienyl.

[0121] In a further aspect, Cyl is optionally substituted heterocycloalkenyl comprising a
mono-, di- or tri-unsaturated analog of a heterocycloalkyl selected from oxirane, oxetane,
tetrahydrofuran, tetrahydro-2H-pyran, oxepane, oxocane, dioxirane, dioxetane, dioxolane,
dioxane, dioxepane, dioxocane, thiirane, thictane, tetrahydrothiophene, tetrahydro-2H-
thiopyran, thiepane, thiocane, dithiirane, dithietane, dithiolane, dithiane, dithiepane,
dithiocane, oxathiirane, oxathietane, oxathiolane, oxathiane, oxathiepane, oxathiocane,
aziridine, azetidine, pyrrolidone, piperidine, azepane, azocane, diaziridine, diazetidine,
imidazolidine, piperazine, diazepane, diazocane, hexahydropyrimidine, triazinane,
oxaziridine, oxazetidine, oxazolidine, morpholine, oxazepane, oxazocane, thiaziridine,

thiazetidine, thiazolidine, thiomorpholine, thiazepane, and thiazocane.
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RIl Z 3----- \ 2------ __K &l "zZz" [0147] Cenerally, the nethod
conpri ses reactlon of a primary or secondary amne with a salt (e.g.

pyri di ni wwoalttgiime a benzi m dazol e sul fonate or salt (ecg/uszqmmuzinml um
salt) of an indole sulfonate in a nucleophilic substitution reaction. As
woul d be readily understood by those of skill, the salt can be transforned
in situ into an electrophilic conpound by reaction with, for exanple,
triflic anhydride to forma |eaving group. The starting materials can be
prepared or obtained comrercially. Additional base can be used to absorb
condensed acid, HX. This transformation can be applied to the preparation
of subst il0122kdItefztheriaserzoCebis phes Bshyiritnyk dydernzynd-gaidinds2-thinhbeyl t ut ed

i ndol es, 3§ﬂ%pf\}ﬁ%?/fgﬁ%gflm};g§/ %‘r%é%‘%m-& | % fﬁu%%‘cplyln - 206}23{ ﬁu&H@ﬁld?nez

sul f onam darried ém ca
t ransfor rpmazmml pyndammglo]zahmz«blyﬂmrmth]pﬂalﬂmn d huther aspeonr(B/ agpeot,,2-t he

i nvention r tes od. f.o n onprisin the st eps
of " provi avignE: EBiGuRa Ry 22hioBigER Dy E g RG] ResSp k-0,
zz2-,Nj BL;:IV@ﬂm&bmerin-:z@el Bsmlbﬁgcmmanyl%&azﬁﬂaldea&ubstzithiuiceyi,&314-t o C6

al kyI an ﬁl onal ly substituted C3 to C6 cycloal kyl, or a hydrol ysable
reS|due %in Q' is an optionally substituted cyclic C3 to Cl10 organic
resi due; wherein Y is Nor CGR3, wherein R3 is hydrogen, halide, hydroxyl,
trifluoronethyl Cdmiroops cyano, nitro, azide, carboxam do, al koxy, thiol,

al kyl sul fonyl, or an opti onally substituted d to C6 organic residue;

wher ei n and Z3LS d . I ed f.rom.N C R4,
wher ei n ﬁ?@‘cﬁg Lno e eCf CP{a]lS g pmﬁla ro;%ig)[e%{}t ?WC#I?!S(%)?%%@ ?ﬁgfmlc reS]'dnoolrnc?lyano
nitro, azfum’ler agpaa:t asrrard@noadlly@wys,tmitdsd @3 to (BJIOIthmw rbm'm;bl seleoted &ummp;tl,i onal |y

fggzt : ;; e Qﬁry& Cé"&l%%ﬂn% eﬁlgccx Lc&ﬁ(édue ﬁ{e‘: V\g}l% he erocycloaﬁkenylcc}rlf gtfl?r";h Lon, and
aspect, Cy” is an optionally substituted aryl selected from phenyl and naphthyl. In a further
aspect, Cy” is an optionally substituted heteroaryl selected from furanyl, pyranyl, imidazolyl,
thiophenyl, pyridinyl, pyridazinyl, pyrimidinyl, pyrazinyl, triazinyl, tetrazinyl, benzofuranyl,
benzothiophene, indolyl, indazolyl, quinolinyl, naphthyridinyl, benzothiazolyl,

benzooxazolyl, benzoimidazolyl, and benzotriazolyl.

[0124] TIn a further aspect, Cy” is an optionally substituted cycloalkyl selected from
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl, cyclononyl,
bicyclo[3.1.0]hexyl, bicyclo[4.1.0]heptyl, bicyclo[5.1.0]Joctyl, bicyclo[6.1.0]nonyl,
bicyclo[3.2.0]heptyl, bicyclo[4.2.0]octyl, bicyclo[5.2.0]lnonyl, bicyclo[3.3.0]octyl,
bicyclo[4.3.0]nonyl, bicyclo[2.2.1]heptyl, bicyclo[3.2.1]octyl, bicyclo[4.2.1]nonyl,
bicyclo[2.2.2]octyl, bicyclo[3.2.2]nonyl, and bicyclo[3.3.1]nonyl.

[0125] TIn a further aspect, Cy” is an optionally substituted heterocycloalkyl selected from
oxirane, oxetane, tetrahydrofuran, tetrahydro-2H-pyran, oxepane, oxocane, dioxirane,
dioxetane, dioxolane, dioxane, dioxepane, dioxocane, thiirane, thietane, tetrahydrothiophene,
tetrahydro-2H-thiopyran, thiepane, thiocane, dithiirane, dithictane, dithiolane, dithiane,
dithiepane, dithiocane, oxathiirane, oxathietane, oxathiolane, oxathiane, oxathiepane,
oxathiocane, aziridine, azetidine, pyrrolidone, piperidine, azepane, azocane, diaziridine,

diazetidine, imidazolidine, piperazine, diazepane, diazocane, hexahydropyrimidine,
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Cy,2 zN-H R2/ wherein R2 is hydrogen, an optionally substituted d to C6
al kyl, an optionally substituted C3 to C6 cycloal kyl, or a hydrol ysabl e
resi due; wbenai/nig2 is an optionally substituted cycli eCCAst@o@ifiior gani c
residue. [0149] In one aspect, the invention relates to a nethod for the
manuf acture of a nmedi canent for potentiating n3d uR4 receptor activity in a
manmmal conpri sing conbining a therapeutically effective anount of a
conmpound having a structure represented by a formula: C¢ NS Zi y Rz 0
113-CY1 Zz " z2- "R

triazinane, oxaziridine, oxazetidine, oxazolidine, morpholine, oxazepane, oxazocane,

thiaziridine, thiazetidine, thiazolidine, thiomorpholine, thiazepane, and thiazocane.

[0126] TIn a further aspect, Cy” is optionally substituted cycloalkenyl selected from
cyclobutenyl, cyclopentenyl, cyclopentadienyl, cyclohexenyl, cyclohexadienyl,
cycloheptenyl, cycloheptadienyl, cyclooctenyl, cyclooctadienyl, cyclononenyl, and

cyclononadienyl.

[0127] In a further aspect, Cy” is optionally substituted heterocycloalkenyl comprising a
mono-, di- or tri-unsaturated analog of a heterocycloalkyl selected from oxirane, oxetane,
tetrahydrofuran, tetrahydro-2H-pyran, oxepane, oxocane, dioxirane, dioxetane, dioxolane,
dioxane, dioxepane, dioxocane, thiirane, thictane, tetrahydrothiophene, tetrahydro-2H-
thiopyran, thiepane, thiocane, dithiirane, dithietane, dithiolane, dithiane, dithiepane,
dithiocane, oxathiirane, oxathietane, oxathiolane, oxathiane, oxathiepane, oxathiocane,
aziridine, azetidine, pyrrolidone, piperidine, azepane, azocane, diaziridine, diazetidine,
imidazolidine, piperazine, diazepane, diazocane, hexahydropyrimidine, triazinane,
oxaziridine, oxazetidine, oxazolidine, morpholine, oxazepane, oxazocane, thiaziridine,

thiazetidine, thiazolidine, thiomorpholine, thiazepane, and thiazocane.

[0128] In a further aspect, Cy” is 2-chlorophenyl, 3-pyridinyl, 2-fluorophenyl, cyclopentyl,
or 4-cyanophenyl. In a further aspect, Cy” is 2-chlorophenyl, 3-pyridinyl, 2-fluorophenyl,
cyclopentyl, or 4-cyanophenyl.

6. R’ Grours

[0129] In one aspect, R is hydrogen, halide, hydroxyl, trifluoromethyl, amino, cyano, nitro,
azide, carboxamido, alkoxy, thiol, alkylsulfonyl, or an optionally substituted C1 to C6
organic residue. In a further aspect, R* is hydrogen. In a further aspect, R? is halide,
hydroxyl, trifluoromethyl, amino, cyano, nitro, azide, carboxamido, alkoxy, thiol, or
alkylsulfonyl. In a further aspect, R* is an optionally substituted C1 to C6 organic residue. In
a further aspect, R’ is an optionally substituted C1 to C6 organic residue selected from
methyl, ethyl, n-propyl, i-propyl, cyclopropyl, n-butyl, i-butyl, s-butyl, cyclobutyl, n-pentyl,
i-pentyl, s-pentyl, neopentyl, cyclopentyl, n-hexyl, i-hexyl, s-hexyl, dimethylbutyl, and
cyclohexyl.
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wherein R and R2 are independently hydrogen, an optionally substituted C
to C6 al kyl, an optionally substituted C3 to C6 cycloal kyl, or a

hydr ol ysaWbeoriggiae; wherein Cy' and Cy2 are independerCiryusanooptiional |y
substituted cyclic C3 to C10 organic residue; wherein Yis N or CRS,
wherein R3 is hydrogen, halide, hydroxyl, trifluoronethyl, am no, cyano,
nitro, azide, carboxam do, al koxy, thiol, alkylsulfonyl, or an optionally
substituted G to C6 organic residue; and wherein each of Z1, Z2, and Z3 is
i ndependently selected fromN or CR4; wherein R4 is hydrogen, hali de,

hydr oxyl , trrfluoronethyl am no, cyano, nitro, azide, carboxam do, al koxy,
thiol, alkylsllﬂbmyknmsr an optionally substituted d to C6 organic
residue or a pharmaceutically acceptable derivative thereof, with a

phar mace bl.g [ r he
disclosegbtﬁfhgﬁgégé%gég'Es %%F%fggﬁ%e@%ﬁgilkﬁﬂ e |§% oséﬁbggg%ounds
conposi t iapide catbpxamidaatkoysdhiol, @ky@mmqmalwméﬂl ©ON8 q©0151] In one
aspect, t j nvent.i 4 i 1 conpr|3|ng t he
discrose&Q%SEE%ﬁﬁﬁs3P%ﬁ§%g%§§”%%bﬁ gﬁ?&Ca mgﬁggngr%%g@%h be provided
conprisim@maxﬂhmﬁerumﬂ@hhmyme@hmmmhneaamnumbommnaxakeﬁeﬂndne'dlsclosed
conpound _qr t produgi. of a.di sed
pharnaceuﬁ?huﬁvvfgégeg?ﬁ%asegéngeHOPUTﬁﬁ tﬁwggﬁﬁ%gﬁoramcr?“mefw

di scl osed fmrﬂwr agpeeyR | is ah opxmmpld)_;smbstnﬁtsd co rtp@s seaiib ecsilus @dl@:mlcfromo npounds

(includin rmaceuti cal | able er|v t|ve t her eof)
as an ac Hg?@dﬁ@ﬁﬁllﬁéﬁﬁ lﬂ%gTV@* F%%fggéﬁrpf é é&d
opt i onal Ilzpentpll; heent i nedopgaey| ¢yelop6tgy1eﬁhhe;{3ﬂ S-hokyl asilhd)tylaﬂﬁq&thyiﬂwylldﬁat ant
conpositloqs i nclude those suitable for oral, rectal, topical, and

par ent er &iH¥t udi ng subcut aneous, i ntranuscul ar, and i nt ravenous)

adm ni stration, although the nost suitable route in any given case wll
depend on the8pawck@mﬁyar host, and nature and severity of the conditions
for which the active ingredient is being adninistered The pharnaceuti cal
conpositi can con 3 ented i n|t form and prepared
by By of ek AR BT NI P SR ER e Vi, RREGForaSil) 334

di scl osed-Rbnpounds can be adnlnlstered by oral, parenteral (e.g

i ntramuscul ar, intraperitoneal i ntravenous, ICV, intracisternal injection
or infusion, ?u gous injection, or inplant), by inhalation spray,
nasal , vagi na rectal, sublingual, or topical routes of adm nistration and
can be formul at ed, al one or together in suitable dosage unit fornulatlons
cont ai ni ri@rl&zbnheonteramatl casbf LoXi ,canéﬁarsnatee@ndec@l selectad GleptNabt €-Rlarri ers,

adj uvant £, I i ation. In
i 1 on WSRHE F pE PR ARUPRRLART, IRl RRinL B Craf MO LHER T

hor ses, ccauﬂob;taemdrs hiepy, tldokgslkylsldfcmyl nmnkcevylsnallgtscbspttlttdddilctorﬁrﬁmnm of the
invention_a ffF%%lve f It e osrtrgp as used

m'e
her ei n |s%ﬂﬁfelﬁe ‘%%%Onﬁasgmg prgg@c RS “’F?%lnﬁ 88 S "84 ST edi ent s
i n predetagen, m&nbfzﬂtrﬂfnirsi D'ris §r opofirihenspecaswuvef L', 45 aaahz peddust which

| t di t tl t f ot fi
ool GAKSELLE PPl LSkl oL SRRt Lol (5, sl

phar mace® iic@lR’ c orepRshéragitst, z8isiNt @adedhd: espROCENPESE’. an pRAE4ELspeRWT i Si ng
one or nopre agtlve ingredients, and an optional carrier conprising inert
|ngred|eﬁﬂ§ a§(hgll as any product which results, directly or indirectly,
from conbi nati on, conpl exation or aggregation of any two or nore of the

i ngredi ents, o0, BxeorLdrRssoar@inmn of one or nore of the ingredients, or
fromother types of reactions or interactions of one or nore of the

i ngredie I eneral . pharnmace itions are ared by
unt'tor i JOGR PHEFRE Shireb PR e R g b TR e R BV RS o 2 f on
with a IMQummlcarrler or a finely divided solid carrier or both, and then,
if necessary, shaping the product into the desired formulation. In the
pharmaceutical conposition the active object conpound is included in an
anount sufficient to produce the desired effect upon the process or
condition of diseases. Accordingly, the pharnmaceutical conpositions
enconpass any conposition nmade by adm xi ng a conpound of the present

i nvention and a pharnaceutically acceptable carrier. [0154] As used herein,
the term "pharmaceutically acceptable salts” refers to salts prepared from
phar maceutical |y acceptabl e non-toxi c*hases or acids. Wwen a disclosed
conpound of the present invention is acidic, its corresponding salt can be
conveniently prepared from pharmaceutically acceptabl e non-toxic bases,

i ncluding inorganic bases and organic bases. Salts derived from such
|norgan|c bases |nclude aIunrnunl annnnrunl calcrun1 copper (-|c and -ous)
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[0156] In practice, the conpounds of the invention, or pharmaceutically
acceptabl e salts thereof, of this invention can be conbined as the active

i ngr edi erwoi2nit/riizaat e adm xture with a pharnaceuti cal eamrnisesioaeios di ng to
conventional pharmaceutical conpoundi ng techniques. The carrier can take a
wi de variety of forms depending on the formof preparation desired for

adm nistration, e.g., oral or parenteral (including intravenous). Thus, the
pharmaceutical conpositions of the present invention can be presented as
discrete units suitable for oral admnistration such as capsul es, cachets
or tablets each containing a predeterm ned anount of the active ingredient.
Further, the conpositions can beypr@sented as a powder, as granules, as a
solution, as a suspension in an abug QUS\LJMUId as a non-aqueous liquid, as
an oi | -in-water emulsion or as azma®er oerFrqurd emul sion. In addition
to the common dosage forns set out ab N he conpounds of the invention,
and/ or pharnmaceutically acceptable saIt(s)cheneof, can al so be

adm ni stered by controlled rel ease neans and/ or delivery devices. The
conpositi C R b n h I n general,
cuch. et raa £t R CLARFAE bRl bE IR, CF SRRARRN ;0

i ngr edi entbswiutdd pthiveyl oapiperading, laad Cycmsm piitisohddy sahgitwed prtmnel ornéetes)sant il
|ngred|en enera sitio are pre rn1y and
et ey Rnsl SRR PR S RSP Ao B SRE R SRR3R Y Dary

di vi ded imhmdddapﬂkem@amgﬂb@hﬁhm&baypﬁ@dupmnﬁapmmhﬁﬂmbBmaomvﬁnrmnmjy shaped
into the desire %ﬁg entatian, 015 Thus,. ..t he ha naceutidgl conposrtlons
of this PHFENTY laF%lpefH‘é“ epH’Q? R ayTiding. 1y %F@ eBfr & MhFi%r and a
conpound or a pharmaceutically acceptable salt of the conpounds of the

i nvent i 0j013#helrcforjxousetsts of contpeundwae bt pesent a1 phar maceutical ly accept abl e
salts thereof, can also be included in pharmaceutical conpositions in
conbination with g or nDre ot her ther’-eutlcally active conpounds. [0158]
The pharmaceutica \r r enpl oyed ca , XS exanple, a solid, liquid,
or gas. Exanples Ner c .-e m ,Nter al ba, sucrose,
talc, gelatin, aWNerN cha, /magnesdl um a d stearic acid.
Exanples of liquid carriers ar sd&ar syrup, peahut oil, olive oil, and

wat er. Exanpl es of gaseous carriers include carbon d*oxrde and nrtrogen

[0159] In prepari he conposrtlons f raI dosage form any conveni ent
phar maceuti cal nei‘ﬂ b e e oned mater glycols, oils,
al cohol s, flavori ngrage and the |ike can

\ge S
be used to form oraj Imqur ar t/onsmsuph §6ﬁ£§é elixirs and
solutions; while carriers such\ s starches, sugars, crocrystalllne
ceIIquse, di luents, granul ati ng agent's Iubrlcants b|nders

di sintegrating agents, and the like can be used to formoral solid
preparations suc p? welers, capsules b ets. Becausg of their ease
of admi nistratio abl#t s an% cap sule re‘% e ore errﬁd oraI dosage units
wher eby solid phar c@ut\lL.; %p arfe m | onally, tablets can
be coated by standdrdiaqueedsnor aquébud*te o es 160] A tabl et
contai ning the conposition of jhis invention can berprepared by conpression
or nmolding, optionally with one or nore accessory i ngredi ents or adjuvants.

Conpressed tabl ets_can be prepared by cogpressing, in a suitable machine,
the active ingred onoa free- flomnn rn)amch as powder or granul es,

optionally m xed W -r «e |muenN surface active or
di spersi ng agent. an be n a suitable
machi ne, a m xture of .o re npo nd npl en N an inert liquid

diluent. [0161] The pharnaceutrbal conposltlons of t%e present invention
can conprise a conpound of the invention (or pharnaceutically acceptable
salts thereof) as _an active |ngredlentﬂijg:harnaceutrcalIy accept abl e

carrier, and opti IQU ne or nore additijofdl®therapeutic agents or

adj uvants. The ins% i opsN nt N N ong=—ui tabl e for oral,

rectal, topical, apd pare' \nG/ udi ng gub edu tranmuscul ar, and
i ntravenous) admnistratio afthough the nost SGitable route in any given
case wi Il depend on the partlcUIar host, and nature Qnd severity of the

conditions for which the active ingredient i s being adm ni stered. The
pharmaceuti cal conpositions can be conveniently presented in unit dosage
form and prepared by any of the netho®$ well known in the art of pharnacy.
[0162] Pharmaceutical conpositions of the present invention suitable for
parenteral admnistration can be prepared as sol utions or suspensions of
the active conpounds in water. A suitable surfactant can be included such
as, for exanple hydroxypropylcellulose Di spersrons can also be prepared
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[0163] Pharmaceutical conpositions of the present invention suitable for

i njectable use include sterile aqueous solutions or dispersions.

Fur t her nowe,20tima12enposi ti ons can be in the form of sterciraspandesisofor the
ext enpor aneous preparation of such sterile injectable solutions or

di spersions. In all cases, the final injectable formnust be sterile and
must be effectively fluid for easy syringability. The pharmaceutica
conpositions nust be stable under the conditions of manufacture and
storage; thus, preferably should be preserved agai nst the contam nating
action of nicroorganisns such as bacteria and fungi. The carrier can be a

sol vent or disper untcontarnrn anple mater et hano

polyol (e.g., gly U oroo gne gE:Lnds Io | poI herne egcoI)
veget abl e oi I s, an }Lr“ t her €d ceutr cal

conposi tions of thé pﬁése Ment can Be i nrnt tabIe for topica
use such as, for exanple, an aerosol,’creant orntnen{ Iotron dusti ng
powder , mout h washes, gargles, and the |ike. Further, the conpositions can

be in a form sui bIe for use in transdernal devices. These fornul ati ons

can be prepared, |o oa conpound of longention, or pharmaceutically
acceptable salts th apven o Oc S \noNnetgods. As an
exanpl e, a cream or ornt ‘o y hilic material and
wat er, together with abdht /ﬂto ..out Ww%@ Re c ound, to

produce a creamor ointment havimg a desrred consrstency [ 0165]
Phar maceutical conpositions of this invention can be in a formsuitable for

rectal adm nistratigon wherein the carrier_ is a solid. It is preferable that
the m xture forns e supposrtorr Syutable carriers include cocoa
butter and other mateny onl Q\’J\/N The; uppositories can
be conveniently forp canpgsi ith the softened
or nelted carrier(s : cHﬂIIrng and shap

ﬂg i N noul ds. [0166] In
addition to the aforenmentioned Carrier. ingredients, The pharnmaceuti cal
formul ati ons descri bed above n include, as appropriate, one or nore
additional carrier ingredie sUdPas diluents, buffers, flavoring agents,
bi nders, surface-active agen NhTPskEne oy i cant s, preservatives

(i ncluding anti-oxidants) andgthﬁ i DI e, ot her adj uvants can be
i ncluded to render the fornulation i sétoflc ¥ith the blood of the intended
reci pient. Conpositions containing a coanund of>- the invention, and/or
pharmaceutically acceptable salts thereof, can al so be prepared in powder

or liquid concentrate form [0167] A p ‘:r ated amount of an nd uR agoni st
0

to be adm nisteg GQIbi nat i ogy W |ve anDunt of a discl osed
conpound is exf %0 V. ry

rom abou .~- Iograntof body
o\ bg 0 Ng/d nd cted to be
eq & rovrde eI%ane ect when

wei ght per day -/ 3/ 03
| ess than the am@unt’ thd
adm ni stered wthout an effedive anDunt of a di scl odéd Eonpound Preferred
amounts of a co-admi ni stered nd uR agoni st are able to be detérnined by one
skilled in the art. [0168] In theFtre Oofocondrtroep whi ch require
potenti ati on of a@otooprc O ¥ epr act i y,\ an appropriate
dosage | evel w 3 e abyput 091 N 500 1 pat i ent body

wei ght per day i C \r":‘c } ereg i M si ) e doses.
Preferably, the @bsage I NV | INb& about 0.1 tO ab 0 my/ kg per day;
nmore preferably about 0.5 to fAbout 100 ng/ kg per day. A Buit abl e dosage

| evel can be ab 0.01 to 250 ny/ kg per day, about 0.05 to 100 ng/ kg per

day, or about 0050Cmg/kg peeray tp;s range the dosage can be
n
ng gdi

0.05 to 0.5, 0. ‘tomo o] OFororm adm ni stration,
t he conpositions arqure bI. s
1.0 to 1000 mill€hrams o iVYe/ 'ént \FU | 1.0, 5.0, 10,

mhe t 9 ts containing
15, 20, 25, 50, 75, 100, 150 H200x 250 300, 400 00 600, 750, 800, 900,
and 1000 mlligrams of the actrve i ngredient for the synptonatrc adj ust nment
of the dosage to the patient to be treated. The conpounds can be
adm nistered on a reginmen of 1 to 4 tinmes per day, preferably once or twce
per day. This dosage regi nen can be adjusted to provide the optinal
t herapeutic response. [0169] It will be understood, however, that the
specific dose | evel and frequency of dosage for any particular patient can
be varied and will depend upon a varié@y of factors including the activity
of the specific conpound enpl oyed, the netabolic stability and | ength of
action of that conpound, the age, body weight, general health, sex, diet,
node and tinme of admi nistration, rate of excretion, drug conbination, the
severity of the partrcular condrtron and the host undergorng therapy
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[0171] Thus, in one aspect, the invention relates to a pharmaceuti cal
conposition conprising a therapeutically effective anmount of a conpound
hayi ng a woroouar®22r epresented by a formula: Cy NS Zi pCrhHS2010043320 |13 ZC
1/Y, 2 ----K Z" jRL wherein R and R2 are independently hydrogen, an
optionally substituted d to C6 alkyl, an optionally substituted C3 to C6
cycl oal kyl, or a hydrol ysabl e resi due; wherein Cy' and Cy2 are

i ndependently an optionally substituted cyclic C3 to C10 organic residue;
wherein Y is N or CGR3, wherein R3 is hydrogen, halide, hydroxyl,
trifluoronethyl, am no, cyano, nitro, azide, carboxam do, al koxy, thiol

al kyl sul f onyl 08t|onally substFtﬁﬂ e to C6 organic residue; and
wher ei n each and Z3 i s _indgpe Iﬁkaﬁlected fromN or CR4;
wherein R4 is dr &, hfdroxyF, e A no, cyano,
nitro, azide, csrb a a hi ol , ||kyH'IsuII Zar optionally
substituted C to C6 organic i due, or a pharnaceticglly ¥cceptable
derivative thereof, and a pharmaceuticalty acceptable carrier. [0172] In a
further aspect, a pparnaceutlcal CONpOsSi4i on can conprise a therapeutically
effective anou ANy one or nore d| 0se] ©onpound and aF

phar maceuti cal | .-Ie arrier. Hp$-- pect ,Na{phar maceuti ca
conposition can r| ~ t| caI |y gffee nt »f one or nore
product of any dis -~ e od\r A a pﬁarnaceu atiNy ac table carrier.

I n one aspect, the |nvent|oﬁ*relates to a nethod for nufacturing a
medi canent conpr|5|ng conbining at |ea one di scl osed conpound or at | east
one product of ¢ oged net hod mnt ha(maceutlcally accept abl e

carrier or dilu Vg’
N,S O\N

F
o. .0 o. O
hi= N N— > N N—
Bostvibanos
F N Y/ N N\ 7/
H 2 2
o, 0 o, 0 N



[0173] Accordingly, the pharmaceutical conpositions of the present

i nvention include those that contain one or nore other active ingredients,

i n addi tiwo 2doyEa1enpound of the present invention. [01P¢ir/USb@oalxive

conbi nati ons include conbinations of a disclosed conmpound not only with one
ot her active conpound, but also with two or nore other active conpounds.

Li kewi se, disclosed conpounds nay be used in conbination with other drugs
that are used in the prevention, treatnment, control, anelioration, or
reduction of risk of the diseases or conditions for which disclosed
conpounds are useful. Such other drugs may be adm nistered, by a route and
i n an anount yd used therefor, » raneously or sequentially with
a conpound of pl\\g’sent |§lvent,\5 on. @ oggbund of the present
invention is u ont eoust VE ' or ~porer-other ©gs, a

phar maceut i cal cqo os?@iﬁw h dﬁhegn_@ti on to the
conpound of the present 1nventidn is preferred. A 'orqﬁngly, t he
pharmaceutical conpositions of ‘the present invention include those that

al so contain one or nore other actlv gredients, in addition to a
conpound of t drggens i nvention. E;;EltwheOMEIth rati o of the conpound
of ea

of the presen 2 edt op to he be varied and
wi |l depend upo R?e_&
ef fective dose Bf each :

Qenerally, an

: conpound of
t he present invention |s cohblned mnth another agentH t he weight ratio of
t he conpound of the present invention to the other agent wll generally
range from aboty 1000 1 to about 1:10 ef ra y about 200:1 to about
1: 200. Conbi on \o a conpound of the ﬁ?’ nventlon and ot her active
i ngredi ents g so Benwi t hi a on- renge, but in
each case, an gffeétti se of\eath actiyge imgreg t e used.
[0176] In such conbi nat¥ons the co und of the pre en¢1inv- i on and ot her
active agents nay be adnlnlstered separately or in conjunction.-In

addition, the ad stration of one eI t can be prior to, concurrent to,
or subsequent to e Q dPnlstratlon of ef o ent(s ._[0177] Accordi ngly,

t he subj ect conp ed ne or Nn i o ith other agents
whi ch are known tg béHbe K; erubFe
that affect receptors or efzyres t dt ei ther inc eas the efficacy, safety,

or ot her drugs
conveni ence, or reduce unwanted side éffects or toxicity of 'the disclosed
conmpounds. The bj ect conpound and the ent may be coadmi ni stered,
either in conc amt therapy or in a |nation. [0178] In one

aspect, the co Qe ﬂﬁp| ok RN, W P~~~ Al zhei ner' s
agents, beta- secret §9L§h—é 5 t nhibiKor ¢, HVG- CoA
reduct ase i nhi bift ors SAFD~S| (N t er odi al ant NammatNoT y  dr ugs)

i ncluding i buprofen, vitam A E, and anti-anyl oi d ant fbodi es. ,In a further
aspect, the subject conmpound may be erpl oyed in conbination mnth sedati ves,
hypnoti cs, anx vtbcso anti psychoti cs, 'a@X|@ty agents

cycl opyrrol on 5 idi nes_ pyra g1 nlnor
tranquilizers, altl oni ; d}skiégnd ant agorfi st a ic agents,
benzodi azepi nesCl bar bi t'us , 5 ant agbni st s, e I\ , such as:

adi nazol am al lobarbital, alldninid, @& prazolam am suligride, amtriptyline,
anobar bi tal , anoxapi ne, arlplprazole bent azepam benzoctam ne, brotizol am
bupropi on, busprione, butabarbital, butalbital, capuride, carbocloral,

chl oral betaine, chloral hydrate, clom pram ne, clonazepam cl operidone,

cl orazepate, chlordi azepoxi de, clorethate, chlorpromazi ne, clozapine,

cypr azepam Mdesops aamvimeNcdexcoarounngi azepam di chl or al phenazone,

di val proex, diphenhydranine doxepin est azol am ethchlorvynol et om dat e,

f enobam raz nt i x h f | uvoxam ne,
quoxetiné#%Poéa%g%’ telﬁgﬁhﬁneﬁeSKHnag%gpanfpﬁ%Fop ?P’ H}rltydroxyzme

i m pram meGluR# pbliemrmtort; ovhichepa e udedinl nreﬁlazreepmamt dlmpieoassdxnmei wmemklhqual o ne

nel at oni n p?g%&?%oém $9 rﬁ?gmg%réll%n AL Qre%a{%{?ynegl ?%'ﬂ%{f%cﬁwlﬁs s Sf@??( zepam

nef azodoAg V|

par al dehyde, paroxetine, pentobarbital, perl apine, perphena2|ne,
phenel zi ne, phenobarbital, prazepam pronethazine propofol, protriptyline,
guazepam queti api ne, reclazepan1 ri speri done, roletam de, secobarbital
sertraline, suproclone, temazepam thﬁ%rlda2|ne t hi ot hi xene, tracazol ate,
tranyl cypronai ne, trazodone, triazolam trepipam tricetamde, triclofos,
trifluoperazine, trinmetozine, trimpramne, uldazepam venl af axi ne,

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

conbi nati ons thereof and the i ke, or the subject conpound may be
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pharmaceutically acceptable salt, for exanple, alentenol hydrobrom de,
bronocri ptine nesyl ate, fenol dopam nesyl ate, naxagoli de hydrochl ori de and
per gol i dewoesylai®2 Li suride and pram pexol are comonl yCcuasdoion4sainon- sal t
form [0180] In a further aspect, the conpound can be enployed in

conbi nation with a conpound fromthe phenot hi azi ne, thi oxanthene,

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, nesoridazine, thioridazine, acetophenazine,

fl uphenazi ne, perphenazine and trifluoperazine. Suitable exanples of
thioxanth@ﬁeﬁmbhsﬂwdmnmhHoa@ﬁ@mﬁb»&nemanﬁﬂbhmﬁwhmwem@mnmmkmwanpMe of a

O PenzazaplilGre ScfibRAAR Af: b ARIBLRR o BRHEXLOBRRNGN G gl Oper | dol
An exanpl e of cadi P piperi Ie of an
|ndolonechaqnehquﬁﬂmmmgaﬁhhﬁEMmemmﬂhepbeﬂmagenmgrnmﬂMudﬂmhmmapmee

sul piride,and, ri sper ne. Lt w e appreciated that the neuroleptic
agents WRERY ﬁggﬂmﬂﬁ @%ﬁﬁFﬁég¥%ﬂwﬁbPﬁmthe subj ect conpound may be in the
formof a pharmaceutically acceptable salt, for exanple, chlorpronmazine
hydrochlQOKMb,Anes@mﬂdaxmnbﬂbemyéammwmthhhhﬁmakbﬂewhydrochloride,

acet ophenazi ne nual eate, fluphenazi ne hydrochl oride, flurphenazi ne enathate,
f1 uphenazi ne decanoate, trifly NE HDRIEMEGBC! or i de, thi ot hi xene

hydr ochl ori de, hal operi dol decaﬁ%ﬁ?%l ﬁ%xaplﬁe succi nate and nol i ndone
hydr ochl ori de. Per phenazi ne, chlorprothlxene cl ozapi ne, hal operi dol,

pi nozi de and rlspetjdone are connDnIQYUsed in &,no0- salt form Thus, the
subj ect conpoundxa%x\ ppl oyed i yzcdWi nat i on WLgh _atetyp phenazi ne,

al ent enol , arlplpr%;QIeéfanLé Iprlde benzhexol ,/ bbomnc ae. bi peri den,
chlorprona2|ne chl of] N|xene cl ozapi ne, dla%epadi ﬁLﬂ@ldopanl

fl uphenazi ne, haloperldol|wlevodopa | evodopa with bensereglde | evodopa
wi t h carbidopa, lisuride, |oxapine, nesorlda2|ne nol i ndol one, naxagol i de,

ol anzapi nge,,-pergol i de, perphenazi.ne |de oIe ueti api ne,

i apert adierP <l e BRARA SHARESS bl h R T Cery RIS S0A e

t hi ot hi é@fﬂl@ony%) Kdlilde GopRIcBDpliEe Qﬁgﬁhﬁﬁn&ﬁd&@ﬂeﬁhéﬁb}ﬁﬂd mbtenmemaﬁmbnedt he
conpound can be e co nation with an anti depressant or

ant i - anxi%epYieben m?rﬁeﬁsudg%t% Ras§ ??élgﬁﬂi?eﬁléof"éﬁﬁg{ ensethct: 18y st nel udi ng

tertiary t@mf@natibh E36Qcla Eﬁhe@ﬁ@it&%@e%ﬁﬁﬁéﬁ’ofasﬂb%tédBe‘ﬁhﬁﬁhda@&ks uifbahtcy e
serotonin reuptake inhibitors nmonoam ne oxi dase inhibitors

(MAQO s), bpeajaidazalgsesubptiitsd tnépes gpnd Wﬁ@&rﬂ%ﬂ@fi&ﬁﬁfé@s [Re gD, sy Bt dni n and
nor adr eng|irfami@URhK 8ad NI Porafr RS dnotik? EhdnfiOl BRI gbEASI Ng fact or
(CRF) antagonists, a- adrenoreceptor antagonists, neurokinin-1 receptor
antagon|$m§0h@ﬂﬁﬁmbal anti -depressants, benzodi azepi nes, 5-HTJA agonists or
ant agoni sts, especially 5-HT 1A partial agonists, and corticotropin

rel easi ngofRft Phus( AR agRt e Nivehifon rSRRE I d BetRULRE Brepithlcudempatidt ri ptyli ne,
cl om pram ne, doxepin, impramne and trim pram ne;, anoxapi ne, desipram ne,
mapr ot i | ICABPrisies the pepsAfiDFey IdiRER goRIGhayIgfetrueiisoxet | ne, fl uvoxani ne,

par oxetine and sertraline; isocarboxazid, phenelzine, tranyl cyprom ne and
sel egi | ine; nocl obem de: venl af axi Qe; duloxetine; aprepi tant; bupropion,
lithium nefazodone, trazodone agrdsyil gxazi ne; al prazol am

chl or di azepoxi de, cl onazepam chlo&\rep ghfgnazepan1 hal azepam | orazepam
oxazepam and prazepam buspirone, f|4}t an, gepirone and ipsapirone, and
pharmaceutical Iy acceptable salts thereofR[0182] In the treatnent of
conditions which require potentlatlon of nd uR4 activity an appropriate

dosage | e eI I ner al | bout. 0. 0 at.ie t body

wei ght p H\Scf{ Ihg OFEny “8 yr‘?fll%sflf—}}l%ju& %qsaﬂ]@flga%&%“ﬂ’iﬂk]g @%SBWEF

Pr ef er ably C6 thi@olosage hy@yBhabd ﬂeéldlhema@mtcﬁ 1s]ant®tlaml§}tsu&5iﬁltdﬂgfy&9: per day;
nor e preferabl about 0.5 to about 100 per, .day. A SU|tabIe dosage

| evel may->He Céﬁaiaame resydup VRN Yy NgorSeR ev&grem&%dmydéog% Ra§de00 ny/ kg per
day, or alpmkylomhu&ené@lymﬁm @eﬁo hado, aMid, laareo;zamlab LROGE (lille dosage may be
0.05to 0.5 5to 5 or er day. For oral administration,

t he conp@ﬂﬁy{spﬁwl &F an wt@p@%Yawbvmﬁg%Gi gb‘ﬁé prgatif F—PSTdB?: vhsfein epsh ef 4 . €ont ai ni ng
1.0 to 1000 mlIligranms of the active ingredient, particularly 1.0, 5.0, 10,
15. 20, 25, 50, 75, 100, 150, 200, 250, 300, 400, 500, 600, 750, 800, 900,
and 1000 mlligrams of the active ingredient for the synptomatic adjustnent
of the dosage to the patient to be trédted. The conpounds may be

adm nistered on a reginen of 1 to 4 tines per day, preferably once or twce
per day. This dosage regi nen nay be adjusted to provide the optinal

t herapeutic response. It will be understood, however, that the specific
dose IeveI and frequency of dosage for any partlcular patlent may be varled

.




c) notor |earning e) enotional responses f) habit formation,
I ncl udi ng repetitive tasks and perseverative thought processes reward
systens WO 2011/g)722i si on and ol faction h) cer ebelPCarustanoiiions;

i) feeding and the regulation of hypothal am ¢ hornones; and

and wakeful ness. [0186] As such, nmd uR4 plays a major role in the

j) sleep

nodul ati on of CNS-rel ated di seases, syndrones and non-CNS rel at ed di seases

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

par ki nsoni sm and ot her disorders involving akinesia or bradyki nesia b)
Dyst oni a c) Huntington's diseases and other disorders involving

i nvol unt anq/Zﬁig\jnghfgemdsnt@rsdledy@ koma$ pia@-R*; wherein R* is hydrogen, halide, hydroxyl,

trifluoromethyl, amino, cyano, nitro, azide, carboxamido, alkoxy, thiol, alkylsulfonyl, or an
optionally substituted C1 to C6 organic residue; and wherein X is a leaving group, and

reacting with a compound having a structure:

wherein R” is hydrogen, an optionally substituted C1 to C6 alkyl, an optionally substituted C3
to C6 cycloalkyl, or a hydrolysable residue; wherein Cy” is an optionally substituted cyclic
C3 to C10 organic residue.

[0139] An alternative synthetic route is shown in Scheme 2 below:

SCHEME 2: METHODS B AND C

2 0 2
2 Py oYy O
/ 6\“/ ~—NH2 H /Nfﬁ\“/ Z\\/N\ ;
2 3 O 1 —Cy
R AN 72" N\H R? vAS Zz//L N

[0140] Generally, the method comprises reaction of a aryl-1,2-diamine analog with an
aldehyde in a condensation reaction. The starting materials can be prepared or obtained
commercially. Additional dehydrating reagent(s) can be used to absorb the condensate, if
desired. This transformation can be applied to the preparation of substituted benzimidazoles
and unsubstituted benzimidazoles. The product of this reaction can, thus, be a
benzimidazole, which can be isolated or carried into another chemical transformation in

unisolated form.

[0141] Thus, in one aspect, the invention relates to a method for preparing a compound

comprising the steps of providing a compound having a structure:
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d) Tourette's syndronme and related ticking dis
(bsessi ve/ conmpul si ve di sorder and ot her
f) Addi ctwoeeodvaorders (includi ng drug abuse,
g) Schi zophrenia and ot her psychotic disorders
stress di sorder 1) Anxiety disorders;

al cohol

neur ogeni ¢ fate conmm tnent and neuronal surviv

perseverative behavi oral

consunption or other drug-induced notor disorders;

orders e)
di sorders
eati ng di soraseeL/0a31d)
h) Posttraumatic
j) nmotor effects after
k)

al; 1) epilepsy; m certain

cancers,

for exanpl e,

nmedul | obl ast oma;

n) type 2 di abetes,

and/ or ot her

net abol i ¢ di sorders;

and o) taste enhancenent/ bl ockade.

Cy2 O
Ny 1
2/N H\H/Z\\/NHz
R 023 |
\22 NH
R'

wherein R is hydrogen, an optionally substituted C1 to C6 alkyl, an optionally substituted C3
to C6 cycloalkyl, or a hydrolysable residue; wherein R* is hydrogen, an optionally substituted
C1 to C6 alkyl, an optionally substituted C3 to C6 cycloalkyl, or a hydrolysable residue;
wherein Cy? is an optionally substituted cyclic C3 to C10 organic residue; wherein each of
Zl, Zz, and Z° is independently selected from N or C—R4; wherein R* is hydrogen, halide,
hydroxyl, trifluoromethyl, amino, cyano, nitro, azide, carboxamido, alkoxy, thiol,
alkylsulfonyl, or an optionally substituted C1 to C6 organic residue, and reacting with a

compound having a structure:
@)
>—cy!
H

wherein Cy' is an optionally substituted cyclic C3 to C10 organic residue.

[0142] In another aspect, the reaction is conducted thermally. In a further aspect, the

reaction is performed under microwave radiation.

[0143] An alternative synthetic route is shown in Scheme 3 below:
SCHEME 3: METHOD D
o cy2 O 2 0
Cy2 o AN C 1 y\ Il 1 Cy\ I
N-Ss_ 7 S N-S._Z _NH, NS Z N
/ 67E %[ﬁHz HO / 5?@ TT’ 0 / 5\g %L\>*Cf
R Z\ZZ// o R 2 /,\11% 1 R Z\Zz/ N
R R'" Cy R
[0144] Generally, the method comprises reaction of a aryl-1,2-diamine analog with a

carboxylic acid in an amidation / condensation reaction sequence. The starting materials can
be prepared or obtained commercially. Additional dehydrating reagent(s) can be used to
absorb the condensate, if desired. This transformation can be applied to the preparation of

substituted benzimidazoles and unsubstituted benzimidazoles. The product of this reaction
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[0187] The di scl osed conpounds can act as potentiators of the netabotropic
glutamate receptor activity (nd uR4). Therefore, in one aspect, the

di scl osedwoanpounte can be used to treat one or nore nEPOCRASaGI®MOEI1a4 ed

di sorders that result in dysfunction in a mammual [0188] The di scl osed
conpounds can be used as single agents or in conbination with one or nore
other drugs in the treatnent, prevention, control, anelioration or
reduction of risk of the aforenentioned di seases, disorders and conditions
for which conmpounds of fornmula | or the other drugs have utility, where the
conbi nati on of drugs together are safer or nore effective than either drug
al one. Tlen, titdre adreng(msdazalanvibeh ad i moktedros darbyd mta amgther @wahidah an anount
common! ¥ 5ot 16 S8l IL PRI ADROU LN RE (BPAUENLERLY MiddLaf ol scl 0sed
conpound. en a disclosed corpound 1's Us a-con enporaneously with one or
nor e ot heyolakduifsiesiad. phar maceuti cal conposition in unit dosage form
cont ai ni ng such drugs and the disclosed conpound is preferred. However, the
conbi nat i h p: n S i Qi re i dules. It
R B O L
and a di solpsgseuak thespeurigrovidihg beonmoued kfvingoatiuous: t han either as a single
agent.. 1. TREATMENT METHODS [0189] The conpounds di scl osed herein are
useful for treating, preventing,.anmgliorating, controlling or reducing the
risk of a variety of neurologicayNagd psychiatric disorders associated with
gl utamat e dysfunction. Thus, proyidgdﬁi§yéNW%thod of treating or preventing
a disorder in a subject conprisRng théggﬁe@Hof adm nistering to the subject
at | east one disclosed conpound; at |east gnme disclosed pharnaceuti cal
conposition; and/or at |east one disclosed product in a dosage and anount
effective to treat the disorder in the subject. [0190] Al so provided is a
met hod f ovhetefreR't is batrngmt arodptionalyonbstibrial Gleter@ digyl.cal optiomlpsulpsynediG r i ¢

di sor der 0,68 %?cﬁéa?gﬁ%&‘é{h%ﬂ,{oﬁ)séﬁe%h@e %?Jei‘mgti% 3215 eg%aaansqwt)lbl%gl S HRl'EeidSi ng the

step of admn e subj ect at 1eas i scl’ose co%pound; at
| east on&ldb $6latigk en ppamate ebttito@d C8 amposydloabiry], candydrolystbld resdte; one

di scl osed .product. i n a. dgsa d, anpu e ctive tq treat.th i sorder in
he-su; SUERT 67gs T euR AR ney SERHES Pl ChimiSu s tR%neahel o

dysf unct izoy7’% sl Zideindgeud@tlandectddrfem N o €UR O wbgicmat’ iahgirgpgyichliasri c

di sor der uch as cerebral deficits.subsequent to cardi ac .hypass surgery
and gr af SlP' &f f‘g']stP?lB?(r fnel@%?é‘ﬂfnﬁt CHABE B 52,1&3 ﬁ?rﬁ%ﬁamd%gl ’fya@}@; head traunsg,
per i nat alalkyyp@xdiyd,or e@bstioagilyafub&iited 0y ROGS VCRIIt Cesidad) o adacth@ge, denenti a
(i ncluding AlDS-induced denmentia), Alzheinmer's disease, Huntington's
Chorea, SRPBYYGPAYIES P ¥ UE sclerosis, multiple sclerosis, ocular damage,
retinopathy, cognitive disorders, idiopathic and drug-induced Parkinson's
di sease, mnuscul ar spasns and disordé{s associated with nuscul ar spasticity
including trenors, epilepsy, convulsﬁﬁﬁgf m grai ne (including mgraine
headache), urinary incontinence, suB$tance tol erance, addictive behavior,

i ncl udi ng addi ction to substances (including opiates, nicotine, tobacco
product s,wiateaPb@lis abevasliyauBRinieseycEOCAIIE10 &‘?"dﬁd fe¥igge. hypnotics, etc.),

wi t hdrawal from such addictive substances (including substances such as

opi ates, njcotine tobacco products, alcahol, zodi azepi nes, cocai ne,
sedat i veé{ﬂ"ﬁ@pﬁBtalt?fE?“VStS@ﬂ)“%%c6%%151590,‘”%?}/4;}%%’%‘? ‘ggé]%‘(‘fhi zophrenia, anxiety

(i ncluding generalized anxiety disorder, panic disorder, and obsessive
compul si ve di sorder), nood di SCHEME 4 METRADT®) depressi on, mania, bipolar
di sorders), trigem nal neuralgia, hearing | oss, tinnitus, macul ar
degeneration of the eye, enesis, brainh,edema, painp (including acute and
chronic pain states? seyvere pain, inf?ﬂchable(ggjg, Q@uropathic pai n, and
post-traumatic pai%h), %ﬁfﬂye dyskiggesi'a, sl eep disor §_Lgncluding

nar col epsy), attentiCo dﬁiikT@Yhyperactivi;y @ISOFHE%Z%C dutt di sorder,
di abet es and ot her netéﬁoqu di sorders, taste alteratdon,;iand cancer.
[0192] Anxiety disorders tHat can be treated or prevented by the

conposi tions disclosed herein include generalized anxiety disorder, panic
di sorder, and obsessive conpul sive disorder. Addictive behaviors include
addi ction to substances (including opiates, nicotine, tobacco products,

al cohol , benzodi azepi nes, cocai ne, sedatives, hypnotics, etc.), wthdrawal
from such addi ctive substances (including substances such as opi at es,

ni cotine, tobacco products, al cohol, Benzodi azepines, cocaine, sedatives,
hypnoti cs, etc.) and substance tol erance. [0193] Thus, in sone aspects of
t he di scl osed nethod, the disorder is denentia, delirium ammestic

di sorders, age-related cognitive decline, schizophrenia, psychosis

i ncl udi ng schi zophreni a, schizophreniform di sorder, schizoaffective
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[0194] Also provided is a nethod for treating or prevention anxiety,
conprising: admnistering to a subject at |east one disclosed conpound; at

| east onewdi2etiiaasad phar naceuti cal conposition; and/ or @&CTIiSa&1/0031€0

di scl osed product in a dosage and anount effective to treat the disorder in
the subject. At present, the fourth edition of the Diagnostic and
Statistical Manual of Mental Disorders (DSM1V) (1994, Anerican Psychiatric
Associ ation, Washington, D.C.), provides a diagnostic tool including
anxiety and rel ated di sorders. These include: panic disorder with or

wi t hout agor aphobi a, agoraphobia w thout history of panic disorder,

speci fi c [pHEbI Gensdli tik npHoldicampadss esstionef e pnpulysirvecodilap e with a

post-tra i C St.h. i er.. acu ress. diisqrder . ..geperal ized anxi ety
i sor der It oSO, A IS A PAUNE SEREE R e PR g ef

subst anc éadotecutfethtainxi natigoghiliowubeitutan deaation. eAywdild be aedilynotlerstobébwi se

specified. [O | n one aspec the invention relates to t hods for the
Pest mondiost Sokh iegef SR BE b ) E i s iR ot ER S o
associ at edthwor bxaiigld) Réfliaaiiydtidey/to fornba RBVHBEroGE MPhiel stdrtiig rhiteriadd @ bof
adm ni stering.to the mmal . | east one conpound in a . dosage and anmount
o Toct v Bt Rt Re el AR on et Gmeared o Ao iy o
st ruct ur eiX epiiesaiRf@alatih can bospplic@to Y pidbavatdin of substifuted beid@@idd¥olesl /k_, Nt Z

2 -------- K1 Z11 iR1
’ unsubstituted benzllmidazoles, substituted indoles, and indoles. The product of this reaction

can, thus, be a sulfonamide, which can be isolated or carried into another chemical

transformation in unisolated form.

[0148] Thus, in one aspect, the invention relates to a method for preparing a compound

comprising the steps of providing a compound having a structure:

Q
0-8._Z!_y
M+ o Z|3 I\>_Cy1
~72 N

wherein R' is hydrogen, an optionally substituted C1 to C6 alkyl, an optionally substituted C3
to C6 cycloalkyl, or a hydrolysable residue; wherein Cy' is an optionally substituted cyclic
C3 to C10 organic residue; wherein Y is N or C-R?, wherein R is hydrogen, halide,
hydroxyl, trifluoromethyl, amino, cyano, nitro, azide, carboxamido, alkoxy, thiol,
alkylsulfonyl, or an optionally substituted C1 to C6 organic residue; wherein each of Z', Z%,
and Z’ is independently selected from N or C-R*; wherein R* is hydrogen, halide, hydroxyl,
trifluoromethyl, amino, cyano, nitro, azide, carboxamido, alkoxy, thiol, alkylsulfonyl, or an
optionally substituted C1 to C6 organic residue, and wherein M is a counter ion, and reacting

with a compound having a structure:
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wherein R and R2 are independently hydrogen, an optionally substituted C
to C6 al kyl, an optionally substituted C3 to C6 cycloal kyl, or a

hydr ol ysaWbeoriggiae; wherein Cy' and Cy2 are independerCiryusanooptiional |y
substituted cyclic C3 to Cl10 organic residue; wherein Cy2 is an optionally
substituted cyclic C3 to C10 organic residue; wherein Yis N or CRS,
wherein R3 is hydrogen, halide, hydroxyl, trifluoronethyl, am no, cyano,
nitro, azide, carboxam do, al koxy, thiol, alkylsulfonyl, or an optionally
substituted C to C6 organic residue; and wherein each of Z1, Z2, and Z3 is
i ndependently selected fromN or CR4; wherein R4 is hydrogen hallde

hydr oxy! whereirf Riie hypdregdnyin opginnaily, Submamﬂ ChiotCaglkdzindptiocdly lsldosamed&3 al koxy,

thiol, al M?gugl(%w gdrggfﬁ,@gaega& WheRRAE AL oy Rt A0 |,

reS|due or & acceptanl erivati Ve thereo
vari ous a§peCﬂme$nerﬁwB¢unctlon is one or nore of Parkinson's disease,
schi zophreni a, psychosis, "schizophrenia-spectrunt disorder, depression,

b1 POl ar 9bi38] I ansaQERL Y8 MGOLARE o ARLALA K IERLLR: § e RU 8@ ety

di sor der I on drsor 6sit I'sor
r ecept or forgloaméeainginsGlugé treceptnr acavutpmsa rﬁmmheomasq)eg:dzcsnmminga dysf unction is
one or m%herapeutlcaﬁr tlfec§1ve n% ucrllltg aa csoe poun }Ila% ‘a struct:turre refrgs%rqtte& b % fil cohol
consunpt i on; neurogeni c FERE" Conm et "AHE fRetf onar Ear Ve val epllepsy or
certain cancers, for exanpl e, medul | obl astoma. 2. POTENTI ATI NG NI GLUR4
ACTIVITY I N SUBJECTS [0197] Irlefﬁﬁther aspect, the invention relates to
nmet hods for potentiating nd uR4 Qulg;yn a subject conprising the step
of adm nistering to the subjegt at d st| o Cﬁonpound in a dosage and
anount effective to potentiate mdu ;éctNV|ty in the subject, the conpound
having a structure represented by a f or nmulR: Cy NgZi yRII3%ZNR Cyl

wherein R' and R? are independently hydrogen, an optionally substituted C1 to C6 alkyl, an
optionally substituted C3 to C6 cycloalkyl, or a hydrolysable residue; wherein Cy' and Cy*
are independently an optionally substituted cyclic C3 to C10 organic residue; wherein Y is N
or C-R*, wherein R® is hydrogen, halide, hydroxyl, trifluoromethyl, amino, cyano, nitro,
azide, carboxamido, alkoxy, thiol, alkylsulfonyl, or an optionally substituted C1 to C6
organic residue; and wherein each of Z', Z% and Z° is independently selected from N or C-R*;
wherein R* is hydrogen, halide, hydroxyl, trifluoromethyl, amino, cyano, nitro, azide,
carboxamido, alkoxy, thiol, alkylsulfonyl, or an optionally substituted C1 to C6 organic
residue, or a pharmaceutically acceptable derivative thereof, with a pharmaceutically

acceptable carrier.

[0150] It is understood that the disclosed methods can be used in connection with the

disclosed compounds, compositions, kits, and uses.
D. PHARMACEUTICAL COMPOSITIONS

[0151] 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.
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wherein R and R2 are independently hydrogen, an optionally substituted C 1
to C6 al kyl, an optionally substituted C3 to C6 cycloal kyl, or a

hydr ol ysaWbeoriggiae; wherein Cy' and Cy2 are independerCiryusanooptiional |y
substituted cyclic C3 to C10 organic residue; wherein Yis N or CRS,
wherein R3 is hydrogen, halide, hydroxyl, trifluoronethyl, am no, cyano,
nitro, azide, carboxam do, al koxy, thiol, alkylsulfonyl, or an optionally
substituted G to C6 organic residue; and wherein each of Z1, Z2, and Z3 is
i ndependently selected fromN or CR4; wherein R4 is hydrogen, hali de,
hydroxyl, trifluoromethyl, am no, cyano, nitro, azide, carboxam do, al koxy,
t hi ol , alléd2§ ulifa@riyin asperts ahe cbipttlb&@dahdryla@mb@tl conpasdio@s dontpwisCahe alrsgapdde

resi due, u r ve ne aspect,
the subj sorr Rl LR Al IR R AR RS Ll BT BTt} B T
recept or aeiveiivgredierprd Imarrnanemtfcellﬁmmatﬂet earnidrgangl qmondlly athénlhetrh;muticas pect, the

met hod further co rls of Jdentlf ganeed
for pot ertgrafinsrt gRigsty A sudap FumosiibRhiyde G BeaR PRt NGl o ord
ACTI VI TY tépitaClahdl Sarbd:Q8fincludling sﬁbﬂ’u&dﬁ%usﬁﬁﬁﬁﬁﬁs,culbh@nd nuerhowh relates to

met hods of otent| activity in | east e cell conprising the
step of &8R néﬁéff‘fl?fbat‘ gl&ﬁﬁné%fm%?f‘émél ipagy %lffelh‘fasf ‘5&‘2 PYKeBHpound in an
amount  efph@ellaMedst ndRied bt dde@erlilzb R4 cHRIBRAE € whedhithd dcYivé mgiehientaf | east one
cell, the at | east one_conpound having a. structure represent ed by a

for mul a; beigy agmyisigeedy; Wp}lfrmaseu-ﬂsal comppiEioss FRIRC CRRENRDRPIESNGd dbBHbent | y
hydr ogen,qo@ige @Rl aaggfelpyree yPsty drfeafethdds R 11GKRoRh Kythe a0 SHatheRal |y
substituted C3 to cycl oaI kyI or a hydrol ysabl e residue; wherein Cy' and
Cy2 arelnd endent | n aIIy ubstituted cyclic to C10 organic
resi due; el o he disqidse %scan\kﬁé BRioEes! Qyory f‘f%gﬁalide hydr oxy! ,
trifluor Qﬁ’fﬁﬁﬁiﬁéularalmrﬁ]&r1tdﬁ¥aarlﬁfrav@h@dsOIC\/alﬂtﬂ@lsteﬁﬁl’ 1|ﬁf&€ﬁ’dﬂ senfudbkoxy, thiol,

al kyl'sul fonyl, or an optionall }/ substituted O to organi c_resi due; and
wher ei n @ukdytaggouy injecsion, o eplany). by hayEoRIRNA3SYL wneétr lfuplingeelopr C- R4;
wher ei n Rghidadrdavd Bpgﬁlﬂms@ﬁiohqﬁd cmrwlated mloflé &%%%f Ry LuitaB¥1dBGee CYaNO,
nitro, azide, carboxam do, koxy, on or an optionally
subst i t utiet femufagomoptais C@nveegpleféu eon-t@ﬁlcwhw%eem ficefa?ltqby: AHEEpt abl e
derivati \égju(ﬂ(ﬂﬁsr ﬁngeﬂlglég%r(gJ?la@qgr e%apﬁ)ﬁfe’oftamﬁm%?rwloﬂ S{n @d ltﬁean cell for
exanpl e, a human cel her aspect, the cel een i sol at ed from
a subj ecttregimeotroftv@rmfbéow@fh@ramals Aerhss ence, fags, horsetﬂrctaltt@: slasnoelogs cqthe subject is
a mammal , e . S via

admi ni st rnéofn?%'n’ ‘%ign@g §%‘ﬁf°€gf . [?)ezlbgﬁ“ﬁf‘fnh%tﬁgg%?gzog%% lfnfflg&l%ssgltnﬂte? (%IrlfJ relates to
met hods focrmnme'ttlem’f asalscmlgarefiﬂﬂjﬁmnwttd) ICONPRsSY a@rcslmttjoenmrlmmgrmem@ﬁdlg the step

of adm n| ste the .su ect a_therapeutic eff ctl e nt of at
| east oné %ldéc chetermme unts °r8f°£°‘%8 aﬁsdwglfmun Vf\il TR :I)!t ‘potentiate

nEd uR4 r elregtyar 1r&1ﬁrb¢t1&|, frymlcnmbfmetlcsuffjtlmﬁpemﬁ&&ﬁgﬂedlbllﬁs m’the q&pléiecﬂ ambimes.
invention.,relates to nethods f t he treatrre f a di sorder gssom at ed

with na JdRE HELPSEPANSHP %F%ﬁeugfféf?}ﬂ%‘%sf“é’ﬁs O BYBRER BN i n a
mammal - ceopplishdigheton enosd £fiveOngRdikhi] Mitlan bptganhbcatﬁbecmmmlg iaért | east one

di scl osed coppound | a dos un fect trea t he di sorder
‘n the B 30t a0t i e QTR & e, ey COLIVTE b ui do
range of co@plkdtdgiof aderedfomsSHal v 6 hordl b0k dRf&licaRdootdietisthchaassf st at es
associated with glutamate dysfunction. Non-limting exanples of these

di seases NHE] NerEST s Rt PEEI OIET YPFHEI (ALY Ak INtRERSTIGRS of qge or more

aki neti Cf H3litkr&HEHY. QHBSnetdl HhhteHcBdichiaokipbsiRths Bredir§ ARIDY un¥SilP BAa,

epi | epsy, 1nt?n?’§él$ grmgmg the active ingredient into association with a liquid carrier or a finely
divided solid carrier or both, and then, if necessary, shaping the product into the desired
formulation. In the pharmaceutical composition the active object compound is included in an

amount sufficient to produce the desired effect upon the process or condition of diseases.
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neur ogenerative di seases such as denentia, Huntington's disease,
Anyotrophic Lateral Sclerosis, Al zheiner's disease, Pick's disease,

Cr eut zf elwD-20rkab72di sease, pain, mgraines, diabetes, olpesiusgoiandieati ng
di sorders, sleep disorders including narcol epsy, and anxiety or affective
di sorders, including generalized anxiety disorder, panic attacks, unipol ar
depression, bipolar disorder, psychotic depression, and rel ated di sorders,
cognitive disorders including denentia (associated with Al zheiner's

di sease, ischem a, trauma, stroke, HV disease, Parkinson's disease,
Huntington's di sease and ot her general nedical conditions or substance
abuse), eP@Icfordin@m tha pheskeaitidil sonp@it®ns egempess atecnyogitivn made eiecl i ne,
schizophr r reni sorgani zed,
cat at oni ¢ or adcogt er eCfr)lsfltﬁ ISergls)(éllt 19ve{}15|ﬂ%%% Cfalepnl oarcﬁlllt Qp gﬂ%l ]idézroaffect ive
di sorder, delusional disorder, brief psychotic disorder, substance rel ated
disorder[Uﬁﬁhcéﬁuaﬂdwkmtﬂaﬁwafmbmn@bm@kdhﬂmgmwﬁkﬁamfrtbﬁt@Wé©pdEw3dabove,
the treatgrgnt, of, e@ttc‘éh %Eb}?bléjhé %%%’ba@é%@ byl §%rcf?s%fo§ed ERIBld e
dlsorders Urode ene e di seases esl ¥ artlcular
|nportand&;nﬁ@ﬁﬂﬂ%mhmlmmedasme@twthéngsdﬁhobedmnemmmuanmﬁﬂdhme used to

treat, Orp a(t:r%lra]tce %caﬁly age %%Fe nongoxw har eUtlrllor anlc as! t} e %Sseesd to treat
I’T'DVGI’T'EI’]'[ al Sor &S such | SC OSé taﬂoa g‘a reati ng a

novenent Sdltsdﬁhded frora eughrin&igidc bdies mctleq'b: mtmmd]m mmbrenmngddmn atopfwmﬁﬁ in need
of treatnent g} | east oni conmpound .i n dosage unt effecélve to
treat th&"Ur¥dlk BFE7C frapdit tgnemr%?‘}%a‘teﬁ Dk r%ﬂ@ PPESSLER-SRLBY £ r om

Par ki nsoning add ﬂeaﬁe Saltb‘luB&rh&QﬁrW”prSfeﬂdeﬁaﬂ%,andﬂ(ﬁlﬁtﬂmlcalcluw higiesEingi sease,
chorea, ataxia, kat hesi a, .athetosis, 2 adyki S|a ridigity,

post ur al PPREYUD Ptl(ta Wlunt hor SR e fioRgPha RS SUfica Ry e HERISRORk o,
Machado- J@sERRehS8&SRlts STPIMREE @&J@ﬁtdrﬁran@te&mrﬁanm@ Hy @Ell es @ylrtddrﬁm@s and
other tic disorders, essential trenor, cerebral )

encephal GphiukrEated apmines mHeBes Bavirbnoccppgapd mﬂew@rw %tut%%ets Qthea

di scl oseqhaaIRQMBAS a@@etc[}tabal% HEBE dR-1bXi€Bdses Bbm GAEhRSIPeah Qm&@@fncﬁ’tﬁe

phar maceuti cal conposition used to treat cognitive disorders. such,

di scl os edoﬂmbanlge rasin suvhtakdfor dxempler asrgmtnngoeaanmogaﬂffetneycﬂlodnes (NIsler conpri sing

the step qf i stering nee r.ea ast one
T R AR N T R R S
mamal , wheh@hdink hﬁlydilnﬁdlﬁlﬂﬁlre Netiyah@plictide,N-omy g eeaaihe, alcasgeci ated Wt h
Al zhei mer’ s di sease stroke, i sease,

\ trauns, i nson' s
di sease, SlSAYHIY g‘ﬁ“@n‘dl ¥§5@§1”&%&F(’Brtoﬁélf‘m§‘§nl¥?%‘f “W\é/rﬂ'?%‘éﬂa%n@f’ g‘ﬁ‘?

subst ancej 1petsaeﬁle)plpes;iietﬂer15dtl;mnmﬁ’e,rrﬂasalﬁst pfocting PuRds Sthadordi@e -tigh@hBmhe COgNI t ive
decline. The fourth edition (Revised) of the D agnostic and Statisti cal

Manual oftrRehyaning; tprogeawine pegmqthamigg andsbolike. Ameri can Psychiatric

Associ ation, Washi ngton DC) provides a diagnostic tool for cognitive

di sor der smisepl Uelufg HdRITE feitén( ‘PasaRLakeslywctdptablezidaitomt addsd] IBEA&S,

ischem a, traumm, stroke, HV disease, Parkinson's disease, Huntington's

di sease AMUSBIRSH Sg‘eﬁaé’ﬂcaar‘““{;e%tdéélts REFRERd I SHE D (OIIBEP IS BB buse) , delirium

amest i C yeh 2R Hc, BBELoRICmMIgRLALRShIE @ERE, kinkesBBSid, Anarlc020&khid N a further
aspect, the disclosed conpounds can be used to treat, or can be a component

of a pharieeigtydmbroasiepsdioshlone. issipnico lagag mesdrag abe d0adeiGi sor ders. As
such, d'%&h&%&&ﬁﬁﬁé%ﬁﬁu!Hm%:BEB&QQmL@ﬂwB&%ﬁ%MﬂBn@sﬂ&ﬂﬁ@gﬂﬂﬁQe&ﬁ&mye
dlsorder conprising thé step o dmnistering to a manmal 1 n need of

t r eat ment-takiencse&micssl and Wisdiked Preﬁer@d@m@e, la/%tpbmmerhyd@fchlee@ imgdei¢.0 treat a
neurOdeg%ﬂﬁig&k¥§ﬂﬂﬁé3{9%ﬁmh9 Lihe manmal [0206] In a still further aspect,
the di sclose conmpounds provi de a method for treating schi zophrenia or
psychosis. As such, disclosed herein in a nethod for treating a disorder

rel ated 6156 hinaspsice iiecompoprds of theiyeniampr pharmrscrtivalls aespptefle sl ni st er i ng
to a mamihodsbeARSRGioh CARAITEAbIRN ol #RALHRIL AR ANA adnffFAGE, and
amount effective to treat t di sorder he” manmal , wherein the disorder
rel ated ta@hslmpmpﬁrcemeeaoeprdplgy@ h@melsthnsl @eﬂn@@@@@alfqommlpelvrmﬁmhelques

di sor gani der
schlzoafgéggggéq%?%%géel&ggggggﬁgﬁggqgkggg onﬁﬁE?%@?ﬂ%gﬂ} @%?% ?g%rder
subst ance-i nduced psychotic disorder. The fourth edition (Revised) of t he
D agnostic and Statistical Manual of Mental Disorders (DSMIV-TR) (2000,
Anmerican Psychiatric Association, Vﬂsﬁ@ngton DC) provides a diagnostic tool
for ¢ include paranoid, disorganized, catatonic or undifferenti ated,

schi zophreni form di sorder, schizoaffective disorder, delusional disorder

bri ef psychotic disorder, substance-induced psychotic disorder. [0207] The
subject conpounds are further useful |n the preventlon treatnent control
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4. POTENTI ATI ON OF MGLUR4 RESPONSE [ 0209] I n one aspect, the conpound
exhi bits potentiation of nd uR4 response to glutamate as an increase in
response wo 2nowimR2i mal concentrations of glutamate in [ROFAIS2@0i0#310Mi C

ki dney cells transfected with rat md uR4 in the presence of the conpound,
conpared to the response to glutamate in the absence of the conpound,
conpared to the response to glutamate in the absence of the conpound,
havi ng an EC50 of |ess than about 1.0x10-5, for exanple, |ess than about
5.0x10-5, less than about 1.0x10-6, |ess than about 5.0x10-7, |ess than
about 1.0x10-7, |ess than about 5.0x10-8, or |ess than about 1.0x10-8. 5.
COADM NS RERAiR Gt i vETI0081 p()@l@l}ermhmcuﬂmg iyseehosanflountdis prrayadzeticzsed as

tSIr gg't rere ﬁ%ergé?sggonis‘ f't(l)l%&%bé r}%{%n"c“aﬁn}? ]gres%{l{%d ﬁs”a’lsc%‘etQ ey sulga%)'ﬂg%r P‘Q‘ls thf he
af or enen tadmnmtadorsﬂlah esqapmlaocmws maatdets oavtl |cbmtmnmgfa@|redmenmhectmqamumﬁj s of
formul a | drugs, have uti | the co |nat|o of drugs
t o0t hor BETEREPIGH FRPRapr Brnebiiops il be PREFAH dgORNGnS EHRES G her
drug(s) nmyluben adatnrpsaisn@dabyquacus didii@, AnchohAqaddualiquidtas GO s yteuS ed

When' . dFEEF58eE “LONABLA S L deit BARUFANEOIST I GRa B Hor o of her

drugs, a ophaol@eiRbohHalinds 0Fe siviehtan, adl/dtphimdesaealyfesdpaeRrb@kNI Ng such
drugs and the conmpound is gr ef erred. However, the conhi natl on therapy can

al so be &°ff59hicer abehe yhnigly qu&p;ﬁpwﬂgér?éfaeﬁ rgans F‘{’d/?fsdeéw% defspsiTBhed t hat

t he combich@apbspibn®baritGrQfarddWy@n @6t thy Rl SPheRaSy. antheRerdl Seh aRBbacOMpound

can be nore efficacious than either as a single agent. [0211 In one

aspect , tidudedritspwhBENSHNINIIEs S IEN e detBiedreredion Wik e calrghdisher ' s agent s,

bet a- S€Ct:6h Ao oAb Ainb Qe AMTBrCARAL Sh3SRrAIE pérﬁwsﬁmmfé%%bar@asyagom sts,

muscarinic potentiators HMG CoA’reductase inhibitors

ant i - any lusifermineidiatdmatsly apmixng thepative mezesipat with liged ewtipis Qhﬂ%ell‘,@llﬁldb@

aam 01 St QLA rC QRN Pl dn SEABL LR Sy iclNRRIIGR (RUELRUY! ! 5.

anti psychotics, selective serotonin reupta Irtors I s), nonoani ne

oxi dase |pmacrmtt00rs (MAO's), 5-HT2 antagonists, GlyTl |nh| bitors and the

| i ke such as, but not |limted to: risperidone, clozapine, haloperidol,

f1 uoxet i NPT FFAPAThAAIQREL BSimpdsitloll This ANERARAER Rlze 1aNd Sal ts t her eof

and conblrrnat !)ons t her eof fé%: F p ) a furth lgr aspecta theegubj ect conpound

may be upbdniapeutiortlyianegpiable omrtehande&mnmvpanct atiatphamracqitichiyacceptabdd sebitof ve

extracer ghr r e s bi periden,

COMT i nhi(ﬁgei ct%%)n g%ﬁc?%@‘%ﬁ%&c?ﬂ (I%Egﬁlg% Eén%g%rtllgﬂaoﬁl? gﬁglﬁ?%tﬁ %d@c hol i nergi c

agoni sts acwp@blemdtsemrmf @ntamgbmrsttslechm@hdmpamtlnd caglpmlmns in §o@@diiBlioh n one

aspect, th&lolng\(/)gr%l onl} ARSI n%tvhgo% fo the treatnent of a

neur ot r ansm Ssi on (?ys uncf lpon and ot her Tdi'sease states associated with

nd uR4 activity in a mamual conprising the step of co-admnistering to the

manmmal at[015§hsifhe)pmnn@nwmah@rriian capbhoyshge banfdr eraoplet a eflfdelquidier to. t reat t he

fgf‘;ﬂ‘j{‘;t 'BX m@@m’é Lg@afzmas mcHZigla%%”??e% hiflavlcRYe 1S L HEE YES, peRREsented by a
acacia, magnesium stearate, and stearic acid. Examples of liquid carriers are sugar syrup,

peanut oil, olive oil, and water. Examples of gaseous carriers include carbon dioxide and

nitrogen.

[0159] In preparing the compositions for oral dosage form, any convenient pharmaceutical
media can be employed. For example, water, glycols, oils, alcohols, flavoring agents,
preservatives, coloring agents and the like can be used to form oral liquid preparations such
as suspensions, elixirs and solutions; while carriers such as starches, sugars, microcrystalline
cellulose, diluents, granulating agents, lubricants, binders, disintegrating agents, and the like

can be used to form oral solid preparations such as powders, capsules and tablets. Because of
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R27Z113% - 11211 11-111111K, jR1 Cyl wherein R and R2 are independently

hydr ogen,
substi t utwo 2€8/t072€6 cycl oal kyl ,

an optionally substituted C1 to C6 alkyl, an optionally

or a hydrol ysabl e resi adag/usesieneiimo Cy

and

Cy2 are independently an optionally substituted cyclic C3 to ClO organic
wherein Y is Nor CR3, wherein R3 is hydrogen, halide, hydroxyl,
trifluoronethyl, amno, cyano, nitro, azide, carboxam do, al koxy, thiol,

resi due;

al kyl sul fonyl, or an optionally substituted C to C6 organic residue;

and

wherein each of Z1, Z2, and Z3 is independently selected fromN or C R4;
wherein R4 is hydrogen, halide, hydroxyl, trifluoronethyl, am no, cyano,
nitro, azhaesascedrdoxatiatde), tdldomo, Camsmes)hre tlad m;rﬂels’@d ¢r@1rr$obage@nitawh@m onal |y

3ubSt! £ ULSfl Gl @l QLARNLS ohBBIABp k1D BIBLIRGRULLEF)) YoRaePD! 2D1 ©
b ya

salt there
drug havmqgmas@nmmmu$mdea$ﬁMe@¢ of

recept or
for the t

states aésoc

or a rnmac eu I Ca erlvatlve ereo

with a
|ncrea5|ng nmet abot ropi ¢ gl utamate

activity [0214] In one aspect, the invention relates to methods

T1vI

£ TR o R NETRLLANSTLSRAN, AXSaneL) RDpARd i er i sease

rrsing the step of

co- admi nicsiprebsign drmnctldheg,nnnmlly afith Ioeastt man ecccesﬂmaugtdduemts ar dipsage. and anount

effectl V&o ; Orésse%%at%l%tsdcaél%}ge%f)g%%y gom&ggsgl%i ﬁ% at%e mac%nto{ﬁgﬁénd having a

structure réjpr esen

2113%

ingredient in a free- ﬂowmg form such as powder or granules optlonally mixed with a binder,
lubricant, inert diluent, surface active or dispersing agent. Molded tablets can be made by
molding in a suitable machine, a mixture of the powdered compound moistened with an inert

liquid diluent.

[0161] The pharmaceutical compositions of the present invention can comprise a compound
of the invention (or pharmaceutically acceptable salts thereof) as an active ingredient, a
pharmaceutically acceptable carrier, and optionally one or more additional therapeutic agents
or adjuvants. The instant compositions include compositions suitable for oral, rectal, topical,
and parenteral (including subcutaneous, intramuscular, and intravenous) administration,
although the most suitable route in any given case will depend on the particular host, and
nature and severity of the conditions for which the active ingredient is being administered.
The pharmaceutical compositions can be conveniently presented in unit dosage form and

prepared by any of the methods well known in the art of pharmacy.

[0162] Pharmaceutical compositions of the present invention suitable for parenteral
administration can be prepared as solutions or suspensions of the active compounds in water.
A suitable surfactant can be included such as, for example, hydroxypropylcellulose.
Dispersions can also be prepared in glycerol, liquid polyethylene glycols, and mixtures
thereof in oils. Further, a preservative can be included to prevent the detrimental growth of

microorganisms.

[0163] Pharmaceutical compositions of the present invention suitable for injectable use
include sterile aqueous solutions or dispersions. Furthermore, the compositions can be in the
form of sterile powders for the extemporaneous preparation of such sterile injectable

solutions or dispersions. In all cases, the final injectable form must be sterile and must be
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-11211 11-111111K, jR1L Cyl wherein R and R2 are independently hydrogen,
an optionally substituted C1 to C6 alkyl, an optionally substituted C3 to
C6 cycl oavbybi/wan72a hydrol ysabl e resi due; wherein Cy' amrdT@g201a/083110

i ndependently an optionally substituted cyclic C3 to Cl10 organi c residue;
wherein Y is N or CGR3, wherein R3 is hydrogen, halide, hydroxyl,
trifluoronethyl, amno, cyano, nitro, azide, carboxam do, al koxy, thiol,

al kyl sul fonyl, or an optionally substituted C to C6 organic residue; and
wherein each of Z1, Z2, and Z3 is independently selected fromN or C R4;
wherein R4 is hydrogen, halide, hydroxyl, trifluoronethyl, am no, cyano,

ni tro, azifdgivelydhinbioapdsgdeyringhliabyy The hhapinaceatiday tauposiond muspbe stablopt i onal |y
substi t ut 1 : rgand esi Q. a r [ ccept.abl e
sal't ¢ herdy Mool FRARNSRRL e B RALTRGG bE Bl GEER Y 2
drug knowhe dootatnir@sihg actihh 8O mibesorgemsos isathed bagtérn dnd dured sTigcanmet adolieraopi C
glutamate receptor activity. [0215].1n one aspect, the inyention relates to
met hods. £ay S RYCreadar ok R ot PR SERETrapUnThel I Ghc B ai soase
st at es aps@@icat giifcoliahdliqimll piRdetBérelcyl)] Vegatata bil® kn Commpsie sixigret he st ep of
co-adm ni stering to the mammal at | east one conpound in a dosage and anount
effecti véd'¥®treat the dysfunction in the mammal , the conpound having a
structure represented by a formula: C¢ O /NS Ug Zi y LI R27Z113% -11211
11-11111736464] Rtharmaceutical 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.

[0165] 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 art. The suppositories can be conveniently formed by first admixing the composition with

the softened or melted carrier(s) followed by chilling and shaping in moulds.

[0166] In addition to the aforementioned carrier ingredients, the pharmaceutical
formulations described above can include, as appropriate, one or more additional carrier
ingredients such as diluents, buffers, flavoring agents, binders, surface-active agents,
thickeners, lubricants, preservatives (including anti-oxidants) and the like. Furthermore,
other adjuvants can be included to render the formulation isotonic with the blood of the
intended recipient. Compositions containing a compound of the invention, and/or
pharmaceutically acceptable salts thereof, can also be prepared in powder or liquid

concentrate form.

[0167] A potentiated amount of an mGluR agonist to be administered in combination with

an effective amount of a disclosed compound is expected to vary from about 0.1 milligram
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wherein R and R2 are independently hydrogen, an optionally substituted C 1
to C6 al kyl, an optionally substituted C3 to C6 cycloal kyl, or a

hydr ol ysaWbeoriggiae; wherein Cy' and Cy2 are independerCiryusanooptiional |y
substituted cyclic C3 to C10 organic residue; wherein Yis N or CRS,
wherein R3 is hydrogen, halide, hydroxyl, trifluoronethyl, am no, cyano,
nitro, azide, carboxam do, al koxy, thiol, alkylsulfonyl, or an optionally
substituted G to C6 organic residue; and wherein each of Z1, Z2, and Z3 is
i ndependently selected fromN or CR4; wherein R4 is hydrogen, hali de,
hydroxyl, trifluoromethyl, am no, cyano, nitro, azide, carboxam do, al koxy,
t hi ol , alpkykibgtaoriHody wrightpeo gy (oreatd day stohbouttl 00 exg/kg/dby biod I€8x@egdd C

resi due, r e I ept a reof or. . :
phar mce bl SR) M ABEEARE GRS SERLE0: edBht «FRERRS sPlinBemaniond ¢r ea
t he neur ahkfasine smbwn ofly difeloxet] campoun02 Rferietl amsurunafer et alodnisthat t he

disclosed hods can ed i.n connec n wth the discl osed
conpoundén taﬁ%tﬁ% arG aSEFﬁE%E?B?t%%E“ed&’H&“%F e dtlE?hel\?E‘TABOTRm C GLUTAMATE
RECEPTOR ACTIVITY [0217] The discl osed conmpounds and conpositions can be
eval uat ed0¥68f irhbe trreaipedtiof yortlgioactvhiak rea;uinc{)p@mtiaad)roof métahmbaib(ghmmmttﬁ _
ELgm”&n{efﬁcﬁe@gf%ﬁﬁ%aﬁm‘%é{ %&og%g;é%veLwHi %enerrarp){ acdn (‘é lvtlgtSé‘g WB%tper er“yt abl e
(CHO celphtent b@dj@fz@gﬁt@ek dMthfhldhu:ambe aduhiniRéredrin HEg{e oeﬂnh]mpteca}otasansf ect ed wth

rat mdu rot 1. [e ect i f iu

Channe! (AR iEF SRoEES P b SR BB Bt D sl Rt e ek PRGERY [
Hamanat sub&p8S bbb mmykg pbll daleA RaadrRrdosakb & veldah Be Weyueo.boadsd with eit her
t he Ca2+éﬁ§k5|t|ve qu rescent dye Fl uo-4 or 6he t hal |un1res%Q&vae dye

BTC, AM 4 1p6& Ay 2hu \%ﬁ% QeragkardHay o aaug0-l i3 of WekgiPeLdye tic plate

reader. Qg rahlgéTﬁB dbdeb &I Eh RIIBUS 0. 5ao 5 |th5)61€§@€5'09@%] dyleoyml est abl i shed
for 3-5 secon t he di scl osed c ounds were en added to the cells, and

t he resp@ﬂ@elﬁtrﬁtl%ﬂhescowegmme{?ﬂé craly reysdeda e yorme tahies sonfpiting kP nut es
later, aGompenril g%ﬂlsoartmacﬂ@ M%d@ﬁko?drﬁ@ula(rﬁy 190, 595 wh, 8RB 2 29150L7 AP0,

eIicitin pr oxi mat el 0@6é t he maxi'mal agoni st response was

added toq§%é0@é5ps300a 86 QagéQ)ﬁgQ% Wasandd datmBagramyef the plives | ater, a
concentr Qﬁ enQi‘or'ﬁg ?Bgtoﬁgﬁ@h(ﬁ{lstﬁlgntg)f thgld%a%ggottﬁe Ba{tlel'rf tAIBé}re'ﬁ%d G]!'H:e' ng 80%

( EC80) of e maxi mal’ agoni st "'response was a he cells, and the

r esponse caagoundasanbeddmioyteredaon pEsupRA/ofl RK4 emepqrrﬁenmseferablbaecel arne was
establis p i S wer e added,
and i ¢ nav s PRS0 PO BB Rk LSRRI, itk R RAGnGPRBGANE

appr oxi matsebnset wo and one half mnutes |later. Potentiation of the agoni st
response of nf]uFM by t he di scl osed conpounds was observed as an increase
in responggig WLOH rEQRCERAL G 11 NnO LRI AL el add EoRERS S &(%a%)
conpound co e response’to agonist in the sence o ound.
Simlarl yor aampayoldarmm@ﬂ curhiee \agoh st witlalspand sipotod variehuR4adsyrs idehidaigscl osed
conpound ve e S nse .t ntration
of agonii?ﬂQaV@m§ﬁﬂe%g%ﬁ§8 dgmgagﬁgﬁﬁg'ﬂw%%%%gﬁ:?%g@ﬁ§&%§%%g8g§p§§ agoni st
in the ab@&mt@mq%umbﬂmd@mdmdf@@@B@g&hmlHﬁhhemde&ﬂnh@&dndﬁmapfoperated in
two nodes adm}nl tra it tt Fﬂ d m%en tign, ﬁl 11 atltf’fl art ar 1td|nSCI osed
conpoundsar Ly ad%neda?% CETY ?uglcloo | % §S§ e & G 8 Ocu % “Pation of
agoni st . ahd tht hestaatpguingihaaps as a potentlatlor an EC50 val ue for
potentiation and a naxinun1extent of potentiation by the conpound at this
concentr ggd s _dete no i.near curve fitting. If the
corrpoundell{)ifcﬁg g{ée (ggcnosﬁ Bharm?cefl ﬁca‘i “ rﬁogltIS%Sl <t @url[her f%lsvaﬁ\ﬁue is determ ned
by non-IMHeqmmmmﬂyanWetmnmgmddas&hmx&é@nﬁﬂrmndQAMdeﬂeahmﬂymgdaim
concentr 9 Ee di scl osed cdgﬁoun 2 added to various wells on a
pl ate, 616 QE S PG A Pioned REBHPFSH COHETWS agoni st for each
concentratlon of disclosed conpound. The EC50 val ues for the agonist at
each concentration of conpound are determ ned by non-linear curve fitting.
A decrease in the EC50 value of the agonist with increasing concentrations
of the sanple conpound (a leftward shift of the agoni st
concentration-response curve) is an indication of the degree of nd uR4
potentiation at a given concentration of the sanple conpound. A decrease in
t he maxi mal response of the agonist with increasing concentrations of the
sanpl e conpounds, with or without a rf§htward shift in agonist potency, is
an indication of the degree of nonconpetitive antagonismat nm3d uR4. The
second node al so indicates whether the sanple conpounds al so affect the
nmaxi mum response to nmd uR4 to agonists. [0219] In particular, the conpounds
of the dlsclosed exanples wer e found to have act|V|ty |n potentlatlng t he
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Cy \2 9 /NS Zi 'y RO 113 7% Cyl wherein R and R2 are independently

hydr ogen, an optionally substituted C to C6 alkyl, an optionally
substi t utwo 208/t1072€6 cycl oal kyl, or a hydrol ysabl e resi ¢#ag®/usadieneiimo Cy' and
Cy2 are independently an optionally substituted cyclic C3 to ClO organic
residue; wherein Yis Nor CR3, wherein R3 is hydrogen, halide, hydroxyl,
trifluoronethyl, amno, cyano, nitro, azide, carboxam do, al koxy, thiol,

al kyl sul fonyl, or an optionally substituted C to C6 organic residue; and
wherein each of Z1, Z2, and Z3 is independently selected fromN or C R4;
wherein R4 is hydrogen, halide, hydroxyl, trifluoronethyl, am no, cyano,
nitro, a40dd] ¢€hwbmoapiaghoct, tk koxytjontrhiies (o sgihesnhasedticalmpinpoptiolmn opti onal |y
substi t ut .10 or.gani i.due r r,ac [ | eptabl e salt
Chereof o Rt nERR i PAN b a2 tiFane B IR TRREL R SRESIRIC: Foar v
accept ablbg ademiwlat i ve t hereof with a pharmaceutically acceptable carrier.

[ 0221] Thus, the discl osed conpounds and conpositions can be further
directed to a nethod for the n@nuf@cture of a nedi cament for potentiating
glutamat e receptor activity (e.éNL”trgatnent of one or nore neurol ogi cal
and/ or psychiatric disorder and/ot%Qf ﬁf§§g§§1states associated wth

gl utamate dysfunction) in manmel s aigfLwﬁunﬁns) conpri sing conbi ni ng one
or nore disclosed conmpounds, products; or,conpositions with a
pharmaceutically acceptable carrier or diluent. G USES OF COVPOUNDS
[0222] In one aspect, the invention relates to uses of a conpound for

pot ent i atwhegimid R’ recieddpendeaty hydrégen, an optiomttyraibstitked @i th Gshékyt @rpound has

a struct %{)ﬁor{aﬁg glﬁ)%&tﬂ%@ﬁ%?)qg B cgagﬂ%lll,ao:r a%drolysable residue; wherein Cy' and Cy?
are independently an optionally substituted cyclic C3 to C10 organic residue; wherein Y is N
or C-R?, wherein R? is hydrogen, halide, hydroxyl, trifluoromethyl, amino, cyano, nitro,
azide, carboxamido, alkoxy, thiol, alkylsulfonyl, or an optionally substituted C1 to C6
organic residue; and wherein each of Z', 7% and Z° is independently selected from N or C-R*;
wherein R* is hydrogen, halide, hydroxyl, trifluoromethyl, amino, cyano, nitro, azide,
carboxamido, alkoxy, thiol, alkylsulfonyl, or an optionally substituted C1 to C6 organic
residue, or a pharmaceutically acceptable derivative thereof, and a pharmaceutically

acceptable carrier.

[0172] In a further aspect, a pharmaceutical composition can comprise a therapeutically
effective amount of any one or more disclosed compound and a pharmaceutically acceptable
carrier. In a further aspect, a pharmaceutical composition can comprise a therapeutically
effective amount of one or more product of any disclosed method and a pharmaceutically
acceptable carrier. In one aspect, the invention relates to a method for manufacturing a
medicament comprising combining at least one disclosed compound or at least one product of

a disclosed method with a pharmaceutically acceptable carrier or diluent.

[0173] Accordingly, the pharmaceutical compositions of the present invention include those
that contain one or more other active ingredients, in addition to a compound of the present

invention.

[0174] The above combinations include combinations of a disclosed compound not only

with one other active compound, but also with two or more other active compounds.
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NSZi y/Hr--- ., YR %C 1 "' Z2 Nwherein R and R2 are independently

hydr ogen, an optionally substituted C to C6 alkyl, an optionally

substi t utwo 208/t1072€6 cycl oal kyl, or a hydrol ysabl e resi ¢#ag®/usadieneiimo Cy' and
Cy2 are independently an optionally substituted cyclic C3 to ClO organic
residue; wherein Yis Nor CR3, wherein R3 is hydrogen, halide, hydroxyl,
trifluoronethyl, amno, cyano, nitro, azide, carboxam do, al koxy, thiol,

al kyl sul fonyl, or an optionally substituted C to C6 organic residue; and
wherein each of Z1, Z2, and Z3 is independently selected fromN or C R4;
wherein R4 is hydrogen, halide, hydroxyl, trifluoronethyl, am no, cyano,

ni tro, adilgsisecdisddoxdnimioundd haxlye usthingombalakgd wigh dtberydrygsdhat are voptinonal |y

substituted O 10 rgani c resi o) ar magc ' Ly acceptable salt
Chereof o tréisplich SRR fyf SRbEhfonl B RREY b AN PG T ot Foar v
accept ableendiguns Vatwhieh ditvdrsedfonf @228 ardinefudiSich obedirusesayferndpotientd at i ng

n3d uR4 recept or tivity in a mmal, can. further be directed f. use in
Creat  ng PSREVEF b a¥ artiph SRRy greafERior SohaRr RGeS hchs ac 1 ¢
di sor der svisrucboadpbeid ditisegasentshadneisn. AB5a Gl catmPound of hegrésti@trimteaticyis issact i on
(e.g., Parkinson' sBsi\i%segse in a %ub' ect, for exagil e a mammul .or a human.
Ho KI TS [OPSRPOTFIFOBe WAS BRTY, MATAENEHBH: f BRATMATCAHES COBP RO CUMBPEsi ng a
conpound shawVdtig daugs b 4dditieh € the péRsRAl 8thdYredent aivertionis prefrréd.9 NS Zi y

[
! Accordingly, the pharmaceutical compositions of the present invention include those that also

contain one or more other active ingredients, in addition to a compound of the present

invention.

[0175] The weight ratio of the compound of the present invention to the second active
ingredient can be varied and will depend upon the effective dose of each ingredient.
Generally, an effective dose of each will be used. Thus, for example, when a compound of
the present invention is combined with another agent, the weight ratio of the compound of the
present invention to the other agent will generally range from about 1000:1 to about 1:1000,
preferably about 200:1 to about 1:200. Combinations of a compound of the present invention
and other active ingredients will generally also be within the aforementioned range, but in

cach case, an effective dose of each active ingredient should be used.

[0176] In such combinations the compound of the present invention and other active agents
may be administered separately or in conjunction. In addition, the administration of one

clement can be prior to, concurrent to, or subsequent to the administration of other agent(s).

[0177] Accordingly, the subject compounds can be used alone or in combination with other
agents which are known to be beneficial in the subject indications or other drugs that affect
receptors or enzymes that cither increase the efficacy, safety, convenience, or reduce
unwanted side effects or toxicity of the disclosed compounds. The subject compound and the

other agent may be coadministered, either in concomitant therapy or in a fixed combination.

[0178] In one aspect, the compound can be employed in combination with anti-
Alzheimer’s agents, beta-secretase inhibitors, gamma-secretase inhibitors, HMG-CoA

reductase inhibitors, NSAID’s (non-sterodial anti-imflammatory drugs) including ibuprofen,
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wherein R and R2 are independently hydrogen, an optionally substituted C
to C6 al kyl, an optionally substituted C3 to C6 cycloal kyl, or a

hydr ol ysaWbeoriggiae; wherein Cy' and Cy2 are independerCiryusanooptiional |y
substituted cyclic C3 to C10 organic residue; wherein Yis N or CRS,
wherein R3 is hydrogen, halide, hydroxyl, trifluoronethyl, am no, cyano,
nitro, azide, carboxam do, al koxy, thiol, alkylsulfonyl, or an optionally
substituted G to C6 organic residue; and wherein each of Z1, Z2, and Z3 is
i ndependently selected fromN or CR4; wherein R4 is hydrogen, hali de,
hydroxyl, trifluoromethyl, am no, cyano, nitro, azide, carboxam do, al koxy,
t hi ol , alvkythm, faadhati- armyloidrantdq:mie@rlalalfgaﬂ@umefrtnht sdbje@t cqnmoclﬁd orgbni c

resi due, [ r el he

pharnaceuﬁl F?ﬁﬁﬁgggb abl %l W?%§§§é géﬁggwh% J dl?%a??gnggﬁeptable
deri vat i waeertheyaafyrrolneh, omdmmpwnnmﬁlg&makﬂmmthavnmgmamhmmhnxs|de ef fect of

i ncreasin t.abot r opi | ut amat e, rece tIVII o treat
L6 cor adrIHRED AR PhE AT bl SRelkuS bt e iR b or
acti vi ty,2 aandbsts, andlthe Gikk astast alitazelain, ilhﬁaﬂbﬁzﬂr ﬂbrﬁﬁmﬁ aipgsolem, dysf unct i on

and ot her di sease stat 0 I n var.ious a ct the kits can conprise
R b L T e R e

co-for rruIbadtﬁdlamaan;/r@ﬁorpeu@ﬁbnwaﬁtelshrmftau buBlidkel, c4RAPOBabbdoerak-elilokanpl e, a
drug manufacturer, a druq reseller, a phyS|C|an or a pharmaci st can
provi de &e®ing. iy dpisgclamiraning slwazspan. densHdener JPaeePaiRd anot her

conmponenthfoRfiaAfdxideEyretiRtedcidhiotAkine, [c@c%glﬁ]le Lhprhxpihelcsipapgsd s, the Kits
can CorT'prl se one or nore other conponent s ., O0ne_ or nore Of a drug

havi ng a dR¥oRALsditrepasy. fdé&ﬁor@phqnﬁ@n@adﬁaﬂtgc)%@la y&pnpe gloeriprssiazgletept or
acti Vi ty eiRn@WEoIKAOWRat Ofch SR ﬂ%n%z%%ﬁeﬁup@ﬁ&% 'ﬂ%lﬁeﬂaﬂﬁé AuiAGhRasi ng

met abot ropi ¢ gl'utamate receptor activity, /or a drug known to'treat the
neurotra m@mlwﬂw@fmﬂaé@smﬂal&r@u@ﬁlh@de dnabé@g@, lgatl@:teéé()l Iaslepxiyrse.r uct i ons
for Coad%ﬁ%ﬁlﬁé é}muﬁl% In' RithetMehiin r&ﬁm §18£§%1‘%ﬁt&1%{m°“”d5
conposi tions or pro For xanp “acturer, a drug

resel | er mmhm;ksuahmprobmnata Imﬂaaqndcmestm@élnr pndﬁzpldel, aefkawomomhamat@g one or

nore oth 0

ot do- of f SupPRe AEMTYE: Surza RS oRlcPRh Sy e IR B GARANY, & o g
known t o ptiriadite, perplicsadiote phaasisme) Iﬁibmﬂ)anﬁimhprazmmemmn@am @bprfodgpl c

gl utamat e Lecept or activit ¥1 ﬁnq/?r anggygrénn Lot ﬂmt
neurotraﬁ§%1%§ On Ty EFTh Y5 SR ahe GEREY "aP SRS %?nggfm%ﬁﬁ Ast ructi ons
for coadmmmﬁmnahmﬁnkmetanmaphﬁnhmmmthwpmﬁnMKmﬁpmeaﬁM£@hmsﬁdmﬁnmnmynds,
conp05|t|ons and/ 0@ produ EXPER%NE g@l %0227 The.follomﬁng

exanpl es rarlopg, {11378 F‘h“%mé& “c“ES’taﬁP (TR SUBOBY A BPG AP %Ki 1| in the art
with a cerflpeininéiusiabasm eenmajmcbemmcm Ei@rsidbnd) eWadepan CUINAGEHN AR salts
conpositions, articles, devic nd/ met hods clalned hereln are made and

eval uat eaher%q#&naﬁ%mblmtm@arep he i %Wﬂ@%%qt &PRrnd i be AdSSH and are
not int enld&dl%llﬂ@tl(l)ﬂ Wi the & FHRPEcaPincbB@! sublngs ity BEH: Alefapl 8AEAri@$ t heir

i nvention forts have been nmade to ensure accuracy wth respect to
number s (BMYlatiopunts, tenperature, etc.), but some errors and deviations
shoul d be accounted for. Unless indicated otherw se, parts are parts by

wei ght, temoer af duBthdrsispedt, @e@"omb&un@tcaﬁﬁ@brﬂ;?}byéd@ﬁrﬁ&ﬁlﬁhdﬂoﬁ witinghopbRssure is
at or near_ atnospheric. [0228] Several ods for preparing the conmpounds

of discl 6WHY %\&ﬂ@uha sglestivg exapqrehral dlesasbqxprlasq BhibEY sHEP BCAMIBR O St arti ng

mat eri al $eRRMAIBLafiREMIRIS® shéi KTRAUS (%?tl@hraﬁy hitsIRIR cRBs&SorqRmer ci al |y
avai l abl e, or can be prepared accordin o literature procedures or as

i || ust r ated aﬁérréieﬁyphmlﬂylr(b%hqxeh ély%@@léor&&r CPM ishibiterh sech aa Antagag efie-

at s phengo RIPlKi0A, ShiBRdAd AoBaHGEhe LG AESuSBhyfBLR LBisext raction,
washi ng and chromat ogr aphy were C grad reagents mer§ pur’chased

f rom Al diNMRAGkeeniot atagOpistsagerqtppsn mC%@wt@@mﬁﬁm dpaming lr¢oeptongagnifier e used

wi t hout v ucted using a
Bi ot age |t afRe@h ordRRHRY B aa0h:E SRS MR Y £ e Sicer A
NVMR. 1H okrempeale. Bhwill bsalalrmat@pbatttwqpmn@evadmﬁemavhepmﬂmwmff peld from TVS
as the internal standard in DVSO Data are reported as follows: chem cal
shift, multiplicity (s = singlet, d = doublet, t =triplet, g = quartet, br
= broad, m= multiplet), integration, coupling constant (Hz). 13C chem cal
shifts are reported in 6 values in ppﬁ%mﬁth t he DMSO carbon peak set to
39.5 ppm Low resolution nmass spectra were obtained on an Agilent 1200 LCMS
with el ectrospray ionization. H gh resolution nass spectra were recorded on
a Waters QToF-APIUS plus Acquity systemw th el ectrospray ionization.
Analytlcal th|n Iayer chronatography vas perforned on 250 p. M S|I|ca gel 60
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a. N (2 -BROMOPHENYL) -2 - PHENYL- 1H BENZO [ D] | M DAZOLE-5- SULFONAM DE To a
stirred solution of 2-phenyl-1H benzo[d]i m dazol e-5-sul fonyl chloride
(0.147 g,w0.26021mTERl ) in dry pyridine (3 nL) was added 2PcThiseomamniilie ne
(0.104 g, 0.603 nmol) and the resulting solution was stirred at room
tenperature for 2 d. The reaction m xture was diluted with ethyl acetate
(30 nL) and washed with water (5x 20 nlL), dried (MgSO) filtered and
concentrated under vacuumto give the crude product (0.303 g). The naterial
was purified by colum chromatography (silica gel) eluting with

hexanes/ et hyl acetate 100:0 to 3:2 to give the product as a white solid
(0. 027 g phdr3sgeutitHlyNRp(HBG 2tz cxBBIS: d)terGol hydrobiobrides bromdyriptine99 (s, 1H),

(7 t 81‘(](3 7‘%1?81&%’[61%{3?(109%@1868(%% negxg%%‘:clle h{dégglkgridgé@ @%%16(1% n?es%% (]J}Eur%f i n 7. 3% .

430. 1 [ Mahi] pramipexol dpe cdrfi@hly el GRORMEMNIf)m2- PHENYL- 1H BENZO [ D]
| M DAZOLE- 5- SULFONAM DE TFA SALT Prepared according to Method A and

) B NS SOR LS, L NRGHIR \G BURRE) ©,
8 1 Hz, ZTidm the pﬁ@ﬁoﬂuaﬁﬁle(tmoxdm-l)qne heBYocfclic dibenZazbpihlz, butytdphendnd3- 7. 23 (m
2 NE.T.&lpéeny%bu(t%lperl ihe an 1nd010>n%80?/ss@ %‘14 nerﬁ%leptticRggezrlt.%itmlg éxannljplzes %?4 [ MEH] +.
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, mesoridazine besylate, thioridazine hydrochloride,
acetophenazine maleate, fluphenazine hydrochloride, flurphenazine enathate, fluphenazine
decanoate, trifluoperazine hydrochloride, thiothixene hydrochloride, haloperidol decanoate,
loxapine succinate and molindone hydrochloride. Perphenazine, chlorprothixene, clozapine,
haloperidol, pimozide and risperidone are commonly used in a non-salt form. Thus, the
subject compound may be employed in combination with acetophenazine, alentemol,
aripiprazole, amisulpride, benzhexol, bromocriptine, biperiden, chlorpromazine,
chlorprothixene, clozapine, diazepam, fenoldopam, fluphenazine, haloperidol, levodopa,
levodopa with benserazide, levodopa with carbidopa, lisuride, loxapine, mesoridazine,
molindolone, naxagolide, olanzapine, pergolide, perphenazine, pimozide, pramipexole,
quetiapine, risperidone, sulpiride, tetrabenazine, trihexyphenidyl, thioridazine, thiothixene,

trifluoperazine or ziprasidone.

[0181] In one aspect, the compound can be employed in combination with an anti-
depressant or anti-anxiety agent, including norepinephrine reuptake inhibitors (including
tertiary amine tricyclics and secondary amine tricyclics), selective serotonin reuptake
inhibitors (SSRIs), monoamine oxidase inhibitors (MAOIs), reversible inhibitors of
monoamine oxidase (RIMAS), serotonin and noradrenaline reuptake inhibitors (SNRIs),

corticotropin releasing factor (CRF) antagonists, o- adrenoreceptor antagonists, neurokinin-1
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a. N-(2-CHLOROPHENYL)-2-(PYRIDIN-2-YL)-1HBENZO [D ] | M DAZOLE- 5-

SULFONAM DE A m xture of 3, 4-di am no-N-(2-chl orophenyl)benzenesul f onam de
(2.00 g, wozB1mmmoi2p, sodiumbisulfite (1.28 g) in water PCT@SahID/0a831d0

et hanol (100 nL) and 2- pyridi ne carboxal dehyde (0.791 g, 7.39 nmol) was
heated at 90 C for 15 h. The reaction was cooled to roomtenperature and
the precipitate was filtered to give the product as a yellow solid (1.88 g,
73% . 1H NWR (400 MHz, DMSO-d6) 6 9.92 (m 1H), 8.77 (d, J= 4.6 Hz, 1H),
8.35 (dd, J= 7.7 Hz, 6.9 Hz, 1H), 8.11-7.99 (m 1.5H autoners), 7.91-7.84
(m 1H), 7.69-7.62 (m 1H), 7.62-7.53 (m 1.5Htautoners), 7.41-7.33 (m
1H), 7 3 2ecgpRRantggonBt) gtypicad @ntiFdepBesfams, UddrodidzEMBes, SIBUA@eRdids om tR = 2. 65

e hoat SRS cioats 1Y e AP bR GRS e FERFLORD, Ly

filtrati @antagonidty Spasfic ahiente dfchde: }:Bm&’m'@t}diihé w@nﬁﬂlaﬁime doxepin, iNHfr2mine and

- CHLOROPHENYL ) -.2- CYCLOHEXYL: 1H-. BENZOGAW[-)I]Il A{ZIO_ g ULFONAM DE LCMVS:
>08% @ 2 1AM ifig AMOFAHE. AgSiprarinG. g PRty Tine and profriptxs;

- CHLO?ODIfEb&(dn)lc,Zhrv()Btﬁ@bMoﬁethﬁnd&dﬁ%ﬁﬂﬁbc{cﬁ)}ooidﬂdman& SULFONAM DE

tranylcypromine and selegiline; moclobemide: venlafaxine; duloxetine; aprepitant;
bupropion, lithium, nefazodone, trazodone and viloxazine; alprazolam, chlordiazepoxide,
clonazepam, chlorazepate, diazepam, halazepam, lorazepam, oxazepam and prazepam;
buspirone, flesinoxan, gepirone and ipsapirone, and pharmaceutically acceptable salts

thereof.

[0182] In the treatment of conditions which require potentiation of mGIluR4 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 suitable dosage level may be about 0.01 to 250 mg/kg per day, about 0.05 to 100
mg/kg per day, or about 0.1 to 50 mg/kg per day. Within this range the dosage may be 0.05 to
0.5, 0.5 to 5 or 5 to 50 mg/kg per day. For oral administration, the compositions are
preferably provided in the form of tablets containing 1.0 to 1000 milligrams of the active
ingredient, particularly 1.0, 5.0, 10, 15. 20, 25, 50, 75, 100, 150, 200, 250, 300, 400, 500,
600, 750, 800, 900, and 1000 milligrams of the active ingredient for the symptomatic
adjustment of the dosage to the patient to be treated. The compounds may be administered on
a regimen of 1 to 4 times per day, preferably once or twice per day. This dosage regimen may
be adjusted to provide the optimal therapeutic response. It will be understood, however, that
the specific dose level and frequency of dosage for any particular patient may be varied and
will depend upon a variety of factors including the activity of the specific compound
employed, the metabolic stability and length of action of that compound, the age, body
weight, general health, sex, diet, mode and time of administration, rate of excretion, drug

combination, the severity of the particular condition, and the host undergoing therapy.

[0183] It is understood that the disclosed compositions can be prepared from the disclosed
compounds. It is also understood that the disclosed compositions can be employed in the

disclosed methods of using.
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LCVB: >98% @214 nm tR = 2.32 nin; mz 385.1 [ MrH] +. c. N42
- CHLOROPHENYL) - 24THI OPHEN- 3- YL) - 1H BENZO [ D] | M DAZOLE-5- SULFONAM DE LCME:

>98% @ lawormpitriRiz22. 56 min; nmz 390.1 [ M+H] +. d. PE4AIS2010/043110
- CHLOROPHENYL) - 24PYRAZI N- 2- YL) - 1H- BENZO [ D] | M DAZOLE- 5- SULFONAM DE LCMVS:
>98% @14 nm tR =2.70 min; mz 386.1 [ MtH] +. e

N- (2- cHLOROPHENYL) - 2- ( PYRI DAZI N- 3-YL) - 1H- BENZO [ D] | M DAZOLE- 5- SULFONAM DE
TFA SALT LCVS: >98% @14 nm tR = 2.66 mn; mz 386.1 [ MtH] +.

[0184] Methods of using compounds, products, and compositions

[0185] mGluR4 belongs to the group III mGluR subfamily and is located in predominantly
presynaptic locations in the central nervous system where it is functions as an auto- and
heteroreceptor to regulate the release of both GABA and glutamate. In addition, mGluR4 is
also expressed at a low level in some postsynaptic locations. mGluR4 is expressed in most
brain regions, particularly in neurons known to play key roles in the following functions of

the CNS:
a) learning and memory;
b) regulation of voluntary movement and other motor functions
¢) motor learning
¢) emotional responses
f) habit formation, including repetitive tasks and perseverative thought processes
reward systems
g) vision and olfaction
h) cerebellar functions;
1) feeding and the regulation of hypothalamic hormones; and
i) sleep and wakefulness.

[0186] As such, mGluR4 plays a major role in the modulation of CNS-related diseases,

syndromes and non-CNS related diseases or conditions the like, for example,

a) Parkinson’s disease, parkinsonism, and other disorders involving akinesia or

bradykinesia

b) Dystonia
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f. N (2- CHLOROPHENYL) - 2- ( THI OPHEN- 2- YL) - 1H- BENZO [ D] | M DAZOLE- 5-

SULFONAM DE TFA SALT LCMS: >98% @14 nm tR = 2.69 mn; mz 390.1 [ MtH] +.
g. N (2- GHOQRORHIEENYL) - 2- ( THI AZOL- 4- YL) - 1H BENZO[ D] | M DAPOICAS260108L1FHONAM DE
BIS TFA SALT LCVS: >98% @214 nm tR = 2.56 min; mz 391.1 [ MtH +. 4.
METHOD D a.

N- (2- CHLOROPHENYL) - 2- (PYRI M DI N- 4- YL) - 1H BENZO[ D] | M DAZOLE- 5- SULFONAM DE
To a stirred solution of 3,4 diam no-N-(2-chl orophenyl)benzenesul f onam de
(0.100 g, 0.336 nmol), HOBt (0.045 g, 0.336 nmmol), EDCI (0.084 g, 0.436
mmol ), 4- pyrimdine carboxylic acid (0.042 g, 0.336 mmol) in DVF (2.0 nlL)
was added dii sopuomgtert hdifcaseds ard §ther2Bsonders ifiv@vingrimybluntandnewementeand i on

m xture %ﬁe&a{red at roomtenperature for 18 h. The reaction m xture was
diluted W' (5 nL) and extracted with ethyl acetate (2 x 10 nL). The
organi c extracts were conbi ned and concentrated. The residue was purified
by col umm chr dhdbwgttapkwpdeimetand eelated tickateiordeeset at e/ hexanes 0 to 70%to
give the internediate amde (0.06 g). Anide (0.06 g mmol) was dissolved

' 10% acet | cophulil ShANA: &3 dthn ARk BERL R Iodalh il QGYE Al 160 C for

m n. The reaction m xt ute water and the precipitate was
filtered and dried under vacuum at 50 C to gi ve product. LCMVMS: >98% @ 214
nm tR = 2. GGDnﬁﬁdlctﬁqefhsgg@rsl(n{cmdqu.drug abuse, eating disorders, and)

g) Schizophrenia and other psychotic disorders

h) Posttraumatic stress disorder

1) Anxiety disorders;

j) motor effects after alcohol consumption or other drug-induced motor disorders;
k) neurogenic fate commitment and neuronal survival;

1) epilepsy;

m) certain cancers, for example, medulloblastoma;

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

0) taste enhancement/blockade.

[0187] The disclosed compounds can act as potentiators of the metabotropic glutamate
receptor activity (mGluR4). Therefore, in one aspect, the disclosed compounds can be used

to treat one or more mGluR4 associated disorders that result in dysfunction in a mammal.

[0188] The disclosed compounds can be used as single agents or in combination with one or
more other drugs in the treatment, prevention, control, amelioration or reduction of risk of the
aforementioned diseases, disorders and conditions for which compounds of formula I or the
other drugs have utility, where the combination of drugs together are safer or more effective
than either drug alone. The other drug(s) can be administered by a route and in an amount
commonly used therefore, contemporancously or sequentially with a disclosed compound.

When a disclosed compound is used contemporancously with one or more other drugs, a
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The foll ow ng compounds were prepared according to Method D. b.

N- ( 2- CHLOROPHENYL) - 2- ( 6- CHLOROPYRI DI N- 2- YL) - 1HBENZQ D] | M DAZOLE- 5- SULFONAM
DE LCVE: wouii@ie4 nm tR = 3.11 min; nz 419.1 [ MtH| +PCT/US201@043110

N- ( 2- CHEORONENYE) - 2- ( 6- ELUOROPYRBNN- 2- YE) - 1HBENZ(J D] | M DAZOLE- 5- SULFONAM DE

LCMS: >98% @14 nm tR = 3.11 mn;, mz 4031[MH—|]+ d.
N ( 2- CHLOROPHENYL) - 2- ( THI AzOL- 2- YL) 1H BENzO[ D] i m DAzoLE-5- SULFONAM DE
LCVMB: 93.6% @214 nm tR = 2.84 mn; mz 391.1 [ MtH] +. e.

N- ( 2- CHLOROPHENYL) - 2- ( 3- FLUOROPYRBNN- 2- YL) - 1HBENZO [ D] | M DAZOLE- 5
- SULFONAM DE
pharmaceutical composition in unit dosage form containing such drugs and the disclosed

compound is preferred. However, the combination therapy can also be administered on
overlapping schedules. It is also envisioned that the combination of one or more active

ingredients and a disclosed compound will be more efficacious than either as a single agent..
1. TREATMENT METHODS

[0189] The compounds disclosed herein are useful for treating, preventing, ameliorating,
controlling or reducing the risk of a variety of neurological and psychiatric disorders
associated with glutamate dysfunction. Thus, provided is a method of treating or preventing a
disorder in a subject comprising the step of administering to the subject at least one disclosed
compound; at least one disclosed pharmaceutical composition; and/or at least one disclosed

product in a dosage and amount effective to treat the disorder in the subject.

[0190] Also provided is a method for the treatment of one or more neurological and/or
psychiatric disorders associated with glutamate dysfunction in a subject comprising the step
of administering to the subject at least one disclosed compound; at least one disclosed
pharmaceutical composition; and/or at least one disclosed product in a dosage and amount

effective to treat the disorder in the subject.

[0191] Examples of disorders associated with glutamate dysfunction include: acute and
chronic neurological and psychiatric disorders such as cerebral deficits subsequent to cardiac
bypass surgery and grafting, stroke, cerebral ischemia, spinal cord trauma, head trauma,
perinatal hypoxia, cardiac arrest, hypoglycemic neuronal damage, dementia (including AIDS-
induced dementia), Alzheimer’s disease, Huntington’s Chorea, amyotrophic lateral sclerosis,
multiple sclerosis, ocular damage, retinopathy, cognitive disorders, idiopathic and drug-
induced Parkinson’s disease, muscular spasms and disorders associated with muscular
spasticity including tremors, epilepsy, convulsions, migraine (including migraine headache),
urinary incontinence, substance tolerance, addictive behavior, including addiction to
substances (including opiates, nicotine, tobacco products, alcohol, benzodiazepines, cocaine,
sedatives, hypnotics, etc.), withdrawal from such addictive substances (including substances
such as opiates, nicotine, tobacco products, alcohol, benzodiazepines, cocaine, sedatives,

hypnotics, etc.), obesity, psychosis, schizophrenia, anxiety (including generalized anxiety
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LCVE: 94.1% @214 nm tR = 2.66 mn; mz 403.1 [MtH +. 5. METHOD E Triflic
anhydride (23.8 [IL, 0.141 nmol) was added to a stirred sol ution of

tri phenylwbasphiim22o0xi de (0.087 g, 0.314 nmol) in nethylPemasedbonide (1.57
m.) and the resulting solution was stirred for 15 mn at roomtenperature.
The solution was added to a stirred solution of pyridinium

2- phenyl - 5- benzi m dazol e sulfonate (0.050 g, 0.142 mmol) and the resulting
m xture was stirred for 30 mn. A solution of triethylanmne (39.4 niL, 0.283
mmol ), and ami ne (0.5225 muvol) was added and the reaction m xture was
stirred overnight at roomtenperature. The reaction was diluted with water
(2 m) andoslet, pawt didondert imdnabbdyyilhve panpiidierdigedef Bmobd disdides ongading ext r act

was separ d. an cent r.at . Qi Vv I .product .was_purified by
rass v daveaof SplP R o)ttt Gt BEVBMRIRYGE ) ] B
[ D] | M DAZGInEraborSult RONAM s Bhrsin EFANGALT (IncvBing 20886rn@Dichicpan dtdess 2. 21
mn; mz 351.1.[MH+ . b, 2- FL ENYL).- 2-.PHENYL - BENZO | D]
M DAZG_E?‘@IG@HL#%WBE%#}&@R%&IP&WB?‘“ 8% kﬁpﬂﬂ%’ "‘f‘hve:&@. PP"%in, mz
368. 1 [ Msketp disorders (in€ludify RN EILEPREININnti S BRIy cLadtiIBEINIICO )] conduct

- 5. . 0 = ! .
| M DAZOLE, 5. SULEENAMOF  TEA AL FORr, 290 A AL Wl R = 262 M i iz

[0192] Anxicty disorders that can be treated or prevented by the compositions disclosed
herein include generalized anxiety disorder, panic disorder, and obsessive compulsive
disorder. Addictive behaviors include addiction to substances (including opiates, nicotine,
tobacco products, alcohol, benzodiazepines, cocaine, sedatives, hypnotics, etc.), withdrawal
from such addictive substances (including substances such as opiates, nicotine, tobacco
products, alcohol, benzodiazepines, cocaine, sedatives, hypnotics, etc.) and substance

tolerance.

[0193] Thus, in some aspects of the disclosed method, the disorder is dementia, delirium,
amnestic disorders, age-related cognitive decline, schizophrenia, psychosis including
schizophrenia, schizophreniform disorder, schizoaffective disorder, delusional disorder, brief
psychotic disorder, substance-related disorder, movement disorders, epilepsy, chorea, pain,
migraine, diabetes, dystonia, obesity, eating disorders, brain edema, sleep disorder,
narcolepsy, anxiety, affective disorder, panic attacks, unipolar depression, bipolar disorder,

psychotic depression.

[0194] 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
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NC d. N (4- CYANOPHENYL) - 2- PHENYL- 1H BENZO | D] | M DAZOLE-5- SULFONAM DE
TFA SALT LCMS: >98% @14 nm tR = 2.62 min; mz 375.1 [MFI]'. Nanme

N- ( 2- Br owphenyii)722- phenyl- 1H benzo[ d] i m dazol e- 5- sul f eoanisde 0/043110

N- ( 2- Chl or ophenyl) - 2- phenyl- 1H benzo[ d] i mi dazol e- 5- sul fonam de TFA sal't

due to a general medical condition, substance-induced anxiety disorder and anxiety disorder

not otherwise specified.

[0195] 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 a formula:

Cy2 0]
\ Il 1
R O

wherein R' and R” are independently hydrogen, an optionally substituted C1 to C6 alkyl, an
optionally substituted C3 to C6 cycloalkyl, or a hydrolysable residue; wherein Cy' and Cy?
are independently an optionally substituted cyclic C3 to C10 organic residue; wherein Cy” is
an optionally substituted cyclic C3 to C10 organic residue; wherein Y is N or C-R®, wherein
R’ is hydrogen, halide, hydroxyl, trifluoromethyl, amino, cyano, nitro, azide, carboxamido,
alkoxy, thiol, alkylsulfonyl, or an optionally substituted C1 to C6 organic residue; and
wherein each of Z', Z*, and Z’ is independently selected from N or C-R*; wherein R” is
hydrogen, halide, hydroxyl, trifluoromethyl, amino, cyano, nitro, azide, carboxamido, alkoxy,
thiol, alkylsulfonyl, or an optionally substituted C1 to C6 organic residue, or a

pharmaceutically acceptable derivative thereof.

[0196] In various aspects, the dysfunction is one or more of Parkinson’s disease,
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. In various further aspects, the
dysfunction is one or more of Parkinson’s disease; anxiety; motor effects after alcohol
consumption; neurogenic fate commitment and neuronal survival; epilepsy; or certain

cancers, for example, medulloblastoma.
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N- ( 2- Chl orophenyl) - 2- (pyridin-2-yl)- 1H benzo[d]i m dazol e-5-sul f onam de

N- ( 2- Chl or ophenyl) - 2- cycl ohexyl- 1H benzo[ d]i m dazol e-5-sul fonam de LCMS
>98% @ 2IWonm1/tiR222. 58 mn; nmz 384 [ MtH >98% @ 214 nrCTiHUR2018/05810mi n; i z
384 [M+tH >98% @214 nm tR = 2.65 mn; nmz 384 [M.

2. POTENTIATING MGLUR4 ACTIVITY IN SUBJECTS

[0197] In a further 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 in a
dosage and amount effective to potentiate mGluR4 activity in the subject, the compound

having a structure represented by a formula:

2
cy, 9
Y 7§\/Z\\/Y\\ ;
¢ op e
\22 N
i?1

wherein R' and R? are independently hydrogen, an optionally substituted C1 to C6 alkyl, an
optionally substituted C3 to C6 cycloalkyl, or a hydrolysable residue; wherein Cy' and Cy*
are independently an optionally substituted cyclic C3 to C10 organic residue; wherein Y is N
or C-R*, wherein R’ is hydrogen, halide, hydroxyl, trifluoromethyl, amino, cyano, nitro,
azide, carboxamido, alkoxy, thiol, alkylsulfonyl, or an optionally substituted C1 to C6
organic residue; and wherein each of Z', 7% and Z° is independently selected from N or C-R*;
wherein R* is hydrogen, halide, hydroxyl, trifluoromethyl, amino, cyano, nitro, azide,
carboxamido, alkoxy, thiol, alkylsulfonyl, or an optionally substituted C1 to C6 organic
residue, or a pharmaceutically acceptable derivative thereof. In one aspect, the subject has
been diagnosed with a need for potentiation of mGluR4 receptor activity prior to the
administering step. In a further aspect, the method further comprises the step of identifying a

subject having a need for potentiation of mGluR4 receptor activity.
3. POTENTIATING MGLUR4 ACTIVITY IN CELLS

[0198] In a further aspect, the invention relates to methods of potentiating mGluR4 activity
in at least one cell comprising the step of contacting the at least one cell with at least one
compound in an amount effective to potentiate mGluR4 receptor activity in the at least one

cell, the at least one compound having a structure represented by a formula:

71



>08% @214 nm tR = 2.45 min; mz 390.1 [ MtHr 5250 84 361 111 1490 149
5670 204
WO 2011/011722 PCT/US2010/043110

wherein R' and R? are independently hydrogen, an optionally substituted C1 to C6 alkyl, an
optionally substituted C3 to C6 cycloalkyl, or a hydrolysable residue; wherein Cy' and Cy*
are independently an optionally substituted cyclic C3 to C10 organic residue; wherein Y is N
or C-R*, wherein R’ is hydrogen, halide, hydroxyl, trifluoromethyl, amino, cyano, nitro,
azide, carboxamido, alkoxy, thiol, alkylsulfonyl, or an optionally substituted C1 to C6
organic residue; and wherein each of Z', Z% and Z° is independently selected from N or C-R*;
wherein R* is hydrogen, halide, hydroxyl, trifluoromethyl, amino, cyano, nitro, azide,
carboxamido, alkoxy, thiol, alkylsulfonyl, or an optionally substituted C1 to C6 organic

residue, or a pharmaceutically acceptable derivative thereof.

[0199] In one aspect, the cell is a mammalian cell, for example, a human cell. In a further
aspect, the cell has been isolated from a subject prior to the contacting step. In a further
aspect, the subject is a mammal, for example, a human. In a further aspect, contacting is via

administration to a subject.

[0200] In one aspect, the invention relates to methods for potentiating mGIuR4 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.

[0201] In one aspect, the invention relates to methods for the treatment of a disorder
associated with mGluR4 neurotransmission dysfunction or other disease state in a mammal
comprising the step of administering to the mammal at least one disclosed compound in a

dosage and amount effective to treat the disorder in the mammal.

[0202] 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 discase), dystonia, epilepsy, chorea,
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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 disease, movement disorders, cognitive

disorders, neurodegenerative diseases, obesity and pain are of particular importance.

[0203] 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 discase,
Huntington’s disease, dystonia, Wilson’s disease, 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.

[0204] In a further aspect, the disclosed compounds can be used to treat, or can be a
component of a pharmaceutical composition used to treat cognitive disorders. As such,
disclosed herein in a method for treating a cognitive disorder, comprising the step of
administering to a mammal in need of treatment at least one compound in a dosage and
amount effective to treat the disorder in the mammal, wherein the disorder is selected from
dementia (associated with Alzheimer’s disease, ischemia, trauma, stroke, HIV disease,
Parkinson’s disease, Huntington’s disease and other general medical conditions or substance
abuse), delirium, amnestic disorders and age-related cognitive decline. The fourth edition

(Revised) of the Diagnostic and Statistical Manual of Mental Disorders (DSM-IV-TR) (2000,
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American Psychiatric Association, Washington DC) provides a diagnostic tool for 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 and age-related cognitive decline.

[0205] 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.

[0206] 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.

[0207] The subject compounds are further useful in the prevention, treatment, control,
amelioration or reduction of risk of the aforementioned discases, disorders and conditions in

combination with other agents, including an mGluR agonist.

[0208] 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
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988 64 5750 59 N-(2-chlorophenyl)-2-(2- (trifluoronethyl)phenyl)-1H
benzo[ d] i m dazol e- 5-sul fonam de N-(2-chl orophenyl)-2-(2, 6-

di f | uor operyt)o1i1d2 benzo[ d] i m dazol e- 5- sul f onam de PCT/US2010/043110
N- ( 2- chl orophenyl) - 2- (furan-2-yl)- 1H benzo[d]i m dazol e-5-sul f onam de

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.
4. POTENTIATION OF MGLUR4 RESPONSE

[0209] In one aspect, the compound exhibits potentiation of mGIluR4 response to glutamate
as an increase in response to non-maximal concentrations of glutamate in human embryonic
kidney cells transfected with rat mGluR4 in the presence of the compound, compared to the
response to glutamate in the absence of the compound, compared to the response to glutamate
in the absence of the compound, having an ECsq of less than about 1.0x107, for example, less
than about 5.0x107, less than about 1.0x10°¢, less than about 5.0x107, less than about

1.0x107, less than about 5.0x10°%, or less than about 1.0x107.

5. COADMINSTRATION METHODS

[0210] 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, contemporaneously or sequentially with a disclosed
compound. When a disclosed compound is used contemporaneously 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. Tt 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.

[0211] 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
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N- (2-chl orophenyl)-2-(5- (trifluoronethyl)furan-2-y1)-1H

benzo[ d] i m dazol e-5-sul fonam de N-(2-chl orophenyl)-2-(1H i m dazol -
2-y1) - IH-Wwenan/(idj2e m dazol e- 5- sul f onam de PCT/US2010/043110
N- (2, 6-di fl uorophenyl) - 2-phenyl-1H benzo[d]i m dazol e-5-sul f onam de
N- (2-chl orophenyl)-2-(5-nmethylffiran- 2-yl1)-1H benzo [d]i m dazol e- 5-
sul fonam de 2-(5-chloroftiran-2-y1)-N-(2-

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.

[0212] 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.

[0213] 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 a formula:

2
vy 9
/Ni‘\/z\\/Y\\ ]

R 0 ZH3 //L —Cy

\22 N
i?1

wherein R' and R” are independently hydrogen, an optionally substituted C1 to C6 alkyl, an
optionally substituted C3 to C6 cycloalkyl, or a hydrolysable residue; wherein Cy' and Cy*
are independently an optionally substituted cyclic C3 to C10 organic residue; wherein Y is N
or C-R?, wherein R? is hydrogen, halide, hydroxyl, trifluoromethyl, amino, cyano, nitro,
azide, carboxamido, alkoxy, thiol, alkylsulfonyl, or an optionally substituted C1 to C6
organic residue; and wherein each of Z', 7% and Z° is independently selected from N or C-R*;
wherein R* is hydrogen, halide, hydroxyl, trifluoromethyl, amino, cyano, nitro, azide,
carboxamido, alkoxy, thiol, alkylsulfonyl, or an optionally substituted C1 to C6 organic
residue, 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.
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chl orophenyl) - 1H benzo[ d] i m dazol e- 5-sul f onam de

N- (2- chl or ophenyl)-2-(3,5- difluoropyridin-2-yl)-1H

benzo[ d] iwDdamal1e722- sul f onami de N- (2-chl or ophenyl) - 2- ( PCirnzsre18/0y3i)e

1H benzo[ d] i m dazol e- 5- sul fonam de N-(2-fl uorophenyl)-2-(pyridin-2-yl)-
1H benzo[ d] i m dazol e- 5-sul f onam de 2-( 3-bronoi soxazol -5-y1)-N-(2-

chl or ophenyl) - 1H benzo[ d] i m dazol e- 5-sul fonam de N (2-chl orophenyl)-2-(3-

[0214] 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 a formula:

2
cy. Q@
Y 7§\/Z\\/Y\\ ]
¢ on
\22 N
i?1

wherein R' and R? are independently hydrogen, an optionally substituted C1 to C6 alkyl, an
optionally substituted C3 to C6 cycloalkyl, or a hydrolysable residue; wherein Cy' and Cy?
are independently an optionally substituted cyclic C3 to C10 organic residue; wherein Y is N
or C-R*, wherein R’ is hydrogen, halide, hydroxyl, trifluoromethyl, amino, cyano, nitro,
azide, carboxamido, alkoxy, thiol, alkylsulfonyl, or an optionally substituted C1 to C6
organic residue; and wherein each of Z', 7% and Z° is independently selected from N or C-R*;
wherein R* is hydrogen, halide, hydroxyl, trifluoromethyl, amino, cyano, nitro, azide,
carboxamido, alkoxy, thiol, alkylsulfonyl, or an optionally substituted C1 to C6 organic
residue, 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.

[0215] In one aspect, the invention relates to methods for the treatment of a
neurotransmission dysfunctiond 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 a formula:

Cy2 @
\ I 1
/Nfﬁ\/ Z._Y
R? O ZH3
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| soxazol -5-y1)-1H benzo[d]i m dazol e-5-sul f onam de

, 4-di f | uor ophenyl) - 2- phenyl- 1H benzo[ d] i m dazol e- 5- sul f onam de

-f
-f

-f
-f

| uowophewii)222- (pyrazi n-2-yl)- 1H benzo[ d] i m dazolPeTArssubfoasiam de

| uor opheny1) - 2- (t hi ophen-3-y1)- 1H benzo[d]i m dazol e-5-sul fonam de

| uor opheny1l)-2-(pyrimdin-4- yl)-1H benzo [d]i m dazol e-5- sul fonam de
| uor opheny1l)-2-(thiazol-2-yl)- 1H benzo[d]i m dazol e-5-sul fonam de

chl orophenyl)-2 -(1 -nethyl-1H

wherein R' and R? are independently hydrogen, an optionally substituted C1 to C6 alkyl, an
optionally substituted C3 to C6 cycloalkyl, or a hydrolysable residue; wherein Cy' and Cy”
are independently an optionally substituted cyclic C3 to C10 organic residue; wherein Y is N
or C-R*, wherein R’ is hydrogen, halide, hydroxyl, trifluoromethyl, amino, cyano, nitro,
azide, carboxamido, alkoxy, thiol, alkylsulfonyl, or an optionally substituted C1 to C6
organic residue; and wherein each of Z', Z% and Z° is independently selected from N or C-R*;
wherein R* is hydrogen, halide, hydroxyl, trifluoromethyl, amino, cyano, nitro, azide,
carboxamido, alkoxy, thiol, alkylsulfonyl, or an optionally substituted C1 to C6 organic
residue, or a pharmaceutically acceptable salt thereof or a pharmaceutically acceptable

derivative thereof with a drug known to treat the neurotransmission dysfunction.

[0216] It is understood that the disclosed methods can be employed in connection with the

disclosed compounds, methods, compositions, and kits.
E. METABOTROPIC GLUTAMATE RECEPTOR ACTIVITY

[0217] 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 the Ca2+-sensitive fluorescent dye Fluo-4 or the thallium
responsive dye BTC, AM and the plates were washed and placed into a suitable kinetic plate
reader. For human mGluR4 assays, a fluorescence baseline was established for 3-5 seconds,
the disclosed compounds were then added to the cells, and the response in cells was
measured. Approximately two and a half minutes later, a concentration of mGluR4 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% (EC80) 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
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I m dazol - 2-y1)-1H benzo[d]i m dazol e-5-sul f onam de

N- (2, 4-di fl uorophenyl)-2-(thiophen-3- yl)-1H benzo [d]i m dazol e-5-
sul f onamwe 2bki(@12kl or ophenyl) - 2- (i soxazol -5-y1) - PCT/US2010/043110
1H benzo[ d] i m dazol e- 5- sul f onam de N-(2-chl orophenyl)-2-(4-nethyl-1H
I m dazol -5-y1)-1H benzo [d]i m dazol e-5-sul f onam de

5-((4-nethyl pi peridin-I-yl)sul fonyl)- 2-(pyridin-2-yl)-1H

benzo[ d] i m dazol e

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.

[0218] 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 ECso 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 ICsy 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 ECsg values for the agonist at each concentration of compound are
determined by non-linear curve fitting. A decrease in the ECsg value of the agonist with
increasing concentrations of the sample compound (a leftward shift of the agonist
concentration-response curve) is an indication of the degree of mGluR4 potentiation at a
given concentration of the sample compound. A decrease in the maximal response of the
agonist with increasing concentrations of the sample compounds, with or without a rightward
shift in agonist potency, is an indication of the degree of noncompetitive antagonism at
mGluR4. The second mode also indicates whether the sample compounds also affect the

maximum response to mGluR4 to agonists.

[0219] In particular, the compounds of the disclosed 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 ECsy by

greater than 3-fold. These compounds can be positive allosteric modulators (potentiators) of
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N- (2- chl orophenyl) - 2- (t et rahydro-2H pyran-2-yl)-1H benzo[ d]i m dazol e- 5-
sul fonam de N-(2, 4-difluorophenyl)-2-(thiazol-2- yl)-1H benzo

[ d] i m dazwbeobi/o1s122f onam de N- (4- et hyl phenyl) - 2- (t hi opheaTASedipA43110

1H benzo[ d] i m dazol e- 5- sul f onam de N-(2-chl orophenyl)-N-nethyl- 2-
(pyridin-2-yl)-1H benzo[ d]i m dazol e- 5-sul fonam de

N- (2-fl uorophenyl)-N nethyl -2- (pyridin-2-yl)-1H benzo[d]i m dazol e-

human and rat mGluR4 and were selective for mGIluR4 compared to the other seven subtypes

of metabotropic glutamate receptors.
F. MANUFACTURE OF A MEDICAMENT

[0220] 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 a formula:

wherein R' and R? are independently hydrogen, an optionally substituted C1 to C6 alkyl, an
optionally substituted C3 to C6 cycloalkyl, or a hydrolysable residue; wherein Cy' and Cy?
are independently an optionally substituted cyclic C3 to C10 organic residue; wherein Y is N
or C-R®, wherein R® is hydrogen, halide, hydroxyl, trifluoromethyl, amino, cyano, nitro,
azide, carboxamido, alkoxy, thiol, alkylsulfonyl, or an optionally substituted C1 to C6
organic residue; and wherein each of Z', Z% and Z° is independently selected from N or C-R*;
wherein R* is hydrogen, halide, hydroxyl, trifluoromethyl, amino, cyano, nitro, azide,
carboxamido, alkoxy, thiol, alkylsulfonyl, or an optionally substituted C1 to C6 organic
residue, or a pharmaceutically acceptable salt thereof or a pharmaceutically acceptable salt
thereof or a pharmaceutically acceptable derivative thereof with a pharmaceutically

acceptable carrier.

[0221] 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 discase
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.
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5-sul fonam de N-(2, 4-difluorophenyl)-2-(pyridin-2- yl)-1H benzo

[d] i m dazol e-5- sul fonam de N (2, 4-difl uorophenyl)-2-(6-

fl uor opyrwoizntianyzp- 1H benzo[ d] i mi dazol e- 5- sul f onam de PCT/US2010/043110

N- (2-chl orophenyl)-2-(1- nethyl pi peridin-2-yl1)-1H

benzo[ d] i m dazol e-5-sul fonam de [0229] It will be apparent to those
skilled in the art that various nodifications and variations can be nmade in
the present invention wi thout departing fromthe scope or spirit of the

i nvention. Qher enbodinents of the invention will be apparent to those
skilled in the art fromconsideration of the specification and practice of
t he i nveri.i BsEsdiFsoMyoEdDherein. It is intended that the specification and
exanpl es be considered as exenplary only, with a true scope and spirit of

the i ”Ve%iz@f‘ ﬂF&n@Qsﬂe@é}'{h%%\%ﬁticWreM%? tJ 1%%4 m &l)glpgluﬁ:l' fmspotentiating mGluR4

receptor activity in a mammal, wherein the compound has a structure represented by a

formula:

wherein R' and R” are independently hydrogen, an optionally substituted C1 to C6 alkyl, an
optionally substituted C3 to C6 cycloalkyl, or a hydrolysable residue; wherein Cy' and Cy*
are independently an optionally substituted cyclic C3 to C10 organic residue; wherein Y is N
or C-R*, wherein R’ is hydrogen, halide, hydroxyl, trifluoromethyl, amino, cyano, nitro,
azide, carboxamido, alkoxy, thiol, alkylsulfonyl, or an optionally substituted C1 to C6
organic residue; and wherein each of Z', 7% and Z° is independently selected from N or C-R*;
wherein R* is hydrogen, halide, hydroxyl, trifluoromethyl, amino, cyano, nitro, azide,
carboxamido, alkoxy, thiol, alkylsulfonyl, or an optionally substituted C1 to C6 organic
residue, or a pharmaceutically acceptable salt thereof or a pharmaceutically acceptable salt

thereof or a pharmaceutically acceptable derivative thereof.

[0223] The disclosed uses for potentiating mGluR4 receptor activity in a mammal can
further be directed for use in treating one or more disorders, for example neurological and
psychiatric disorders and other disease states associated with glutamate dysfunction (e.g.,

Parkinson’s disease) in a subject, for example a mammal or a human.
H. KiTS

[0224] In one aspect, the invention relates to kits comprising a compound having a structure

represented by a formula:
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CLAI M5 What is claimed is: 1. A nethod for the treatnment of a

neur ot ransm ssi on dysfunction and ot her di sease states associated with

n3d uR4 acwowentiywiitTe2za mamal conpri sing the step of adm mRCIUS2e0M43100 t he
manmal at | east one conpound in a dosage and anount effective to treat the
dysfunction in the mammal , the conmpound having a structure represented by a
formula: C&y 9 NSZ1 y R2¢cj Il----cyi ' z2IN iRl wherein R and R2 are

i ndependent |y hydrogen, an optionally substituted d to C6 al kyl, an
optionally substituted C3 to C6 cycloal kyl, or a hydrol ysabl e resi due;
wherein Cy' and Cy2 are independently an optionally substituted cyclic C3
to Cl0 organic residue; whereinc¥ i@ N or C-R3, wherein R3 is hydrogen,
hal i de, hydroxyl, trifIuoronethyLNfﬁqLﬁQb;pyano, nitro, azide, carboxam do,
al koxy, thiol, alkylsulfonyl, 0§2an0qﬁtL@pé%Hw1substituted d to C6 organic
resi due; and “z2 N

i?1

B

wherein R' and R? are independently hydrogen, an optionally substituted C1 to C6 alkyl, an
optionally substituted C3 to C6 cycloalkyl, or a hydrolysable residue; wherein Cy' and Cy*
are independently an optionally substituted cyclic C3 to C10 organic residue; wherein Y is N
or C-R*, wherein R’ is hydrogen, halide, hydroxyl, trifluoromethyl, amino, cyano, nitro,
azide, carboxamido, alkoxy, thiol, alkylsulfonyl, or an optionally substituted C1 to C6
organic residue; and wherein each of Z', Z% and Z° is independently selected from N or C-R*;
wherein R* is hydrogen, halide, hydroxyl, trifluoromethyl, amino, cyano, nitro, azide,
carboxamido, alkoxy, thiol, alkylsulfonyl, or an optionally substituted C1 to C6 organic
residue, or a pharmaceutically acceptable salt thereof 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.

[0225] 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.

[0226] 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
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wherein each of Z1, Z2, and Z3 is independently selected fromN or C R4;
wherein R4 is hydrogen, halide, hydroxyl, trifluoronethyl, am no, cyano,
nitro, azawvdepiicartzexam do, al koxy, thiol, alkylsul fonyl pcorusanooptiional |y
substituted C to C6 organic residue, or a pharnmaceutically acceptable
derivative thereof 2. The nethod of claim 1, wherein the mammal is a human.
3. The nmethod of claim 11, wherein the dysfunction is Parkinson's disease.
4. The method of claim1l, wherein the dysfunction is schizophrenia,
psychosi s, "schi zophreni a-spectrunt di sorder, depression, bipolar disorder,
cognitive disorder, delirium amestic disorder, anxiety disorder,

at t ent i onnciéasiog d@tabotubﬂécsglnvmmatdenfgr aitigvy, ded/or odrupivDAvr @ceptthe - r el at ed

d! sor der neurotr;rr{] 1%15”%5 Iags ncﬁl*) Cl?fs %’dlsmgrt% e%}oa]ng ?nsg'xéstfoﬁnf:oti' cgaramléstrat% kinson' s

di sease; anxi e ter consunption; neurogenic fate
commi t mend a azndann\enit arealr neue dikalaskd cappdueds yomm@nitiosy, hmi/or mahewrs, for

exanpl e, nedul | obl astoma, inflanmnmation (for exanple, multiple scl er osi s)
and rreta OlE)EPE%h\%]?N ers (for exanple, diagetes) and taste enhancing

associ ated wt utamat ergi ¢ dysfunction and di seases in which nd uR4
receptor is |nvoI ved. 6. The nethod of claim1l1l, wherein the manmal has been
di agnosed02a7t hThhiellgyiwg gramplesrargput derth so ap bepravidt Hioss dordigpryslalyin tie The

met hod of i e e I
naving a 'neal st inc TRECEbAR dr iy HhRntul bt g, foBT

pot ent i atdeviges m@ﬂ/lmetacdm oldimgd hemela a@um}de etd camptedsindgre inendidep b@f.)urely

adm ni sterin fg he sub ect at %cPtréehmf ound agﬂféosa %rand anount

effectivé T O f p tenelnévtegtlr%ﬁ ﬁrfmt IV eSCOB%O ﬁréveco ound havi ng

a struct uegard @®phasievdngdn. byffartsfharaodea :rnaﬂy tCBenbhrSchu;‘,acy w1th 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.

[0228] Several methods for preparing the compounds of disclosed herein 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 reactions were carried out under an argon atmosphere employing standard
chemical techniques. Solvents for extraction, washing and chromatography were HPLC
grade. All reagents were purchased from Aldrich Chemical Co. at the highest commercial
quality and were used without purification. Microwave-assisted reactions were conducted
using a Biotage Initiator-60. All NMR spectra were recorded on a 400 MHz Bruker AMX
NMR. 'H chemical shifts are reported in & values in ppm downfield from TMS as the internal
standard in DMSQ. 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 & values in ppm with the DMSO carbon peak set to
39.5 ppm. Low resolution mass spectra were obtained on an Agilent 1200 LCMS with
clectrospray ionization. High resolution mass spectra were recorded on a Waters QToF-API-
US plus Acquity system with electrospray ionization. Analytical thin layer chromatography
was performed on 250 uM silica gel 60 F,s4 plates. Merck silica gel (60, particle size 0.040-
0.063 mm) was used for flash column chromatography. Analytical HPLC was performed on

an Agilent 1200 analytical LCMS with UV detection at 214 nm and 254 nm along with
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R2cj Il1----cyi ' z2IN iRl wherein R and R2 are independently hydrogen, an
optionally substituted d to C6 alkyl, an optionally substituted C3 to C6
cycl oal kywo 20r1/a1t2gdr ol ysabl e resi due; wherein Cy' and @g2/Us2@0/043110

i ndependently an optionally substituted cyclic C3 to C10 organic residue;
wherein Y is N or CGR3, wherein R3 is hydrogen, halide, hydroxyl,
trifluoronethyl, amno, cyano, nitro, azide, carboxam do, al koxy, thiol,

al kyl sul fonyl, or an optionally substituted C to C6 organic residue; and
wherein each of Z1, Z2, and Z3 is independently selected fromN or C R4;
wherein R4 is hydrogen, halide, hydroxyl, trifluoronethyl, am no, cyano,
nitro, aZild®,detatiyoX=apimdtye Iairilflomgpn of hbmaty, coaipkyids iaf perydrmedpn apusept i onal |y

substi t ute [ i of r I bl e
deri vat i V gl qellgé(g ?rggar&f%%ral\g gcgl?e%n?n trlﬁ?%g(i.l@%%%%gte%tﬁ% J%M Bn%?cﬁef\ghtﬂa

mamal 160 aEheicatbtfodamiffulty diame@izatheateiats ¢ HANRHT@NMR SnadiytiaullrIEEMS 11. The
nmet hod of %hagg1 wherei n the subject has been diagnosed with a need for
pot ent i at'fon" " 6f° WX'uR4 receptor activity prior to the administering step.

1. METHOD A

\\ // SN //O
2-bromoaniline N’
\Ej: >_© pyridine H

a. N-(2-BROMOPHENYL)-2-PHENYL-1 H-BENZO| D|]IMIDAZOLE-S-

SULFONAMIDE

To a stirred solution of 2-phenyl-1 H-benzo[d|imidazole-5-sulfonyl chloride (0.147 g,
0.502 mmol) in dry pyridine (3 mL) was added 2- bromoaniline (0.104 g, 0.603
mmol) and the resulting solution was stirred at room temperature for 2 d. The
reaction mixture was diluted with ethyl acetate (30 mL) and washed with water (5x 20
mL), dried (MgSO,) filtered and concentrated under vacuum to give the crude product
(0.303 g). The material was purified by column chromatography (silica gel) eluting
with hexanes/ethyl acetate 100:0 to 3:2 to give the product as a white solid (0.027 g,
13%). 'H NMR (400 MHz, DMSO-ds) 89.79 (br s, 1H), 7.99 (s, 1H), 7.81(d, J=11.1
Hz, 1H), 7.67 (d, J=8.5 Hz, 1H), 7.63-7.50 (m, 5H), 7.30 (t, /= 7.3 Hz, 1H), 7.10
(br s, 1H). LCMS: >98% @ 214 nm, tz = 2.61 min; m/z 430.1 [M+H]".

ON ,/O
N”
H

b. N-(2-CHLOROPHENYL)-2-PHENYL-1 H-BENZO|D]IMIDAZOLE-5-

SULFONAMIDE TFA SALT

Prepared according to Method A and purified by Mass Directed preparative HPLC.

'H NMR (400 MHz, DMSO-ds) 8 9.91 (s, 1H), 8.18 (dd, J= 8.2 Hz, 1.7 Hz, 2H), 7.93
(s, 1H), 7.73 (d, /= 8.1 Hz, 1H), 7.64-7.52 (m, 4H), 7.37 (d, J=7.5 Hz, 1H), 7.33—
7.23 (m, 2H), 7.22-7.13 (m, 1H). LCMS: >98% @ 214 nm, tz=2.58 min; m/z 384
[M+H]".
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12. The method of claim@8, further conprising the step of identifying a
subj ect having a need for potentiation of m3d uR4 receptor activity. 13. A
met hod ofwpabamtiiati ng md uR4 activity in at | east one eelrluseaojpuiiseo ng t he
step of contacting the at |east one cell with at | east one conpound in an
anount effective to potentiate md uR4 receptor activity in the at |east one
cell, the at | east one conpound having a structure represented by a
formula: Cy 9 NSZ1 y R2cj Il----cyi ' z2INiRL wherein R and R2 are

i ndependently hydrogen, an optionally substituted d to C6 al kyl, an
optionally substituted C3 to C6 cycloal kyl, or a hydrol ysabl e resi due;
wherein Cy' ald MyHerB i ndependently an optionally substituted cyclic C3
to ClO0 organic residue; wherein Yis Nor CR3, wherein R3 is hydrogen,

hal i de, hyd yl, trifluoromethyl, am no, cyangs_nitro, azide, carboxam do,
QLSK(?I sul fonyl, or an optionall _\zi\tii}? uted C to C6 organic
na

al koxy, thi

resi due; ant-whererieath: ofPyifine parboxaidenyges g N cted from
N or C-R4; wherlin hydrog@m Higdoisle, hydrapxyft, Ij yl,
am no, cyano, nitro, azi H NaHSms anw ti,°Cal koxy, thiol,” al Kyl sul fonyl, or

an optionally substituted a to C%)ft‘mganl c residue,

a. N-(2-CHLOROPHENYL)-2-(PYRIDIN-2-YL)-1 H-BENZO|D |IMIDAZOLE-5-

SULFONAMIDE

A mixture of 3,4-diamino-N-(2-chlorophenyl)benzenesulfonamide (2.00 g, 6.72
mmol), sodium bisulfite (1.28 g) in water (10 mL) and ethanol(100 mL) and 2-
pyridine carboxaldehyde (0.791 g, 7.39 mmol) was heated at 90 °C for 15 h. The
reaction was cooled to room temperature and the precipitate was filtered to give the
product as a yellow solid (1.88 g, 73%). "H NMR (400 MHz, DMSO-ds) § 9.92 (m,
1H), 8.77 (d, J=4.6 Hz, 1H), 8.35 (dd, /J="7.7 Hz, 6.9 Hz, 1H), 8.11-7.99 (m, 1.5H-
tautomers), 7.91-7.84 (m, 1H), 7.69-7.62 (m, 1H), 7.62-7.53 (m, 1.5H-tautomers),
7.41-7.33 (m, 1H), 7.32-7.22 (m, 2H), 7.22-7.13 (m, 1H). LCMS: >98% @ 214 nm,
tg = 2.65 min; m/z 384 [M+H]'".

3. METHOD C

As per Method B except reaction mixture was heated in microwave for 20 min at 160

°C. Product was obtained by filtration or by mass directed preparative HPLC.

a. N-(2-CHLOROPHENYL)-2-CYCLOHEXYL-1 H-BENZO|D]|IMIDAZOLE-5-

SULFONAMIDE

LCMS: >98% @ 214 nm, tz = 2.45 min; m/z 390.1 [M+H]".
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or a pharmaceutically acceptable derivative thereof 14. The method of claim
13, wherein the cell is a manmmalian cell. 15. The nmethod of claim13,

wher ei n twe 20ald11722 a human cell. 16. The nethod of cl aPeTAB20mi0esied n t he
cell has been isolated froma subject prior to the contacting step. 17. The
met hod of claim 16, wherein the subject is a mammal 18. The nethod of claim
16, wherein the subject is a human. 19. The nethod of claim 13, wherein
contacting is via admnistration to a subject. 20. The method of claiml,
wherein the conpound exhibits potentiation of md uR4 with an EC50 of |ess

t han about 1.0x10-5. 21. The nethod of claim 1, wherein the conpound

exhi bi ts pot ent i ath.oN-@fCHHARORAEWIL)2-@VRIBCES-Y0)-1 HeusZo rgnmimbhoente-3%. 0x10- 6.
22. The net hod %&@%& wherein the conpound exhibits potentiation of

nE uR4 with an ess than about 1.0x10-7. 23. The nethod of claim1,
wherein the conmpound exhibits potentiation of md uR4 with an ECS0 of |ess

t han about HCHR1ER88e @214 hé: TrafRodn ez 34yl B+ ai ns 1, 8, and 13, the
conmpound having a structure represented by a formul a:

¢. N-(2-CHLOROPHENYL)-2-(THIOPHEN-3-YL)-1 H-BENZO|D|IMIDAZOLE-5-

SULFONAMIDE

LCMS: >98% @ 214 nm, tg = 2.56 min; m/z 390.1 [M+H]".

@
N~
Y

d. N-(2-CHLOROPHENYL)-2-(PYRAZIN-2-YL)-1 H-BENZO| D|IMIDAZOLE-5-

SULFONAMIDE

LCMS: >98% @ 214 nm, tg =2.70 min; m/z 386.1 [M+H]".

e. N-(2-CHLOROPHENYL)-2-(PYRIDAZIN-3-YL)-1 H-BENZO| D]IMIDAZOLE-5-

SULFONAMIDE TFA SALT

LCMS: >98% @ 214 nm, tg = 2.66 min; m/z 386.1 [M+H]".
Q
N~ S
H
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25. The nethod of any of clains 1, 8, and 13, the conpound having a
structure represented by a fornul a: 26. The nethod of any of clains 1,
8, and l1l3yotha/morzpound having a structure represented pgTasbaomwgiac Cy 9
NS R2 8Cy' N 27. The nethod of any of clains 1, 8, and 13, the conpound
having a structure represented by a formul a:

f. N-(2-CHLOROPHENYL)-2-(THIOPHEN-2-YL)-1 H-BENZO|D|IMIDAZOLE-5-

SULFONAMIDE TFA SALT

LCMS: >98% @ 214 nm, tR = 2.69 min; m/z 390.1 [M+H]+.

N ,/O
N/
H

g. N-(2-CHLOROPHENYL)-2-(THIAZOL-4-YL)-1 H-BENZO| D|]IMIDAZOLE-5-

SULFONAMIDE BIS TFA SALT
LCMS: >98% @ 214 nm, tr=2.56 min; m/z 391.1 [M+H]-.

4. METHOD D

CO,H
O\\S//O r\j/ O\ ,/O
H

NH, EDCI, HOBt
EtN/-Pr,, DMF

oNge
10% AcOH, EtOH N,S N N\
> \ /4 N
160 °C, 30 min c M \I:::I: >F_<;::/
mw

a. N-(2-CHLOROPHENYL)-2-(PYRIMIDIN-4-YL)-1 H-BENZO| D|IMIDAZOLE-5-

SULFONAMIDE

To a stirred solution of 3,4 diamino-N-(2-chlorophenyl)benzenesulfonamide (0.100 g,
0.336 mmol), HOBt (0.045 g, 0.336 mmol), EDCI (0.084 g, 0.436 mmol), 4-
pyrimidine carboxylic acid (0.042 g, 0.336 mmol) in DMF (2.0 mL) was added
diisopropylethylamine (0.23 mL, 1.31 mmol) and the reaction mixture was stirred at
room temperature for 18 h. The reaction mixture was diluted with water (5 mL) and
extracted with ethyl acetate (2 X 10 mL). The organic extracts were combined and
concentrated. The residue was purified by column chromatography eluting with ethyl
acetate/hexanes 0 to 70% to give the intermediate amide (0.06 g).
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28. The nethod of any of clains 1, 8, and 13, wherein R is hydrogen. 29.
The nmethod of any of clains 1, 8, and 13, wherein R is an optionally
substi t utwo 20 1/t1072€6 al kyl sel ected from net hyl, ethyl, paTprsoq@ylo43tie pr opyl ,
cycl opropyl, n-butyl, i-butyl, s-butyl, cyclobutyl, n-pentyl, i-pentyl,
s-pentyl, neopentyl, cyclopentyl, n-hexyl, i-hexyl, shexyl, dinethylbutyl,
and cycl ohexyl. 30. The nethod of any of clains 1, 8, and 13, wherein R
is an optionally substituted C3 to C6 cycloal kyl selected from cycl opropyl,
cycl obutyl, cyclopentyl, cyclohexyl, and bicyclo[3.1.0]hexyl. 31. The

met hod of any of clains 1, 8, and 13, wherein R is a hydrol ysabl e residue.
32. The net hodnude @My gomnmol)aiayslisiqlval in A0t at@ic aghlen eihandRPB ing) mdcheaigén. 33.
The net hod of . an i Q nal ly
substituted dnaat%lc%éwv%)% rgBsélfoec Hﬂr (%e:rihuﬁéﬂﬁlxﬁﬂ&wﬁdl uied Wr}th V%tér% gl - propyl,
cycl opropyl, ﬁ}elptﬁtc;plltatelwabdflﬂtyﬂed al&l-dlwﬂylhderwy@juﬁtwlﬁgloc tmglpep’lbyi‘lllc,t L€M§nt yl,

s-pentyl, neo cl.gpe |, n-h | o JsNexyl, shexyl, dinethylbutyl,
and cycl ohexyFSﬁéﬁzﬁé’ﬁ&%@ﬁn’%@%ﬁ @/I[%’R]%B 1, 8, and 13, wherein R2 is
an optionally substituted C3 to C6 cycl oal kyl selected from cycl opropyl,
cycl obut yilhe fdlpeligpentpyglinds eweed ohexad accadidg i MybbdD3. 1. 0] hexyl . 35. The

nmet hod of any of clains 1, 8, and 13, wherein R2 is a hydrol ysabl e resi due.
36. The nethod of any of cla @\1 8 and 13, wherein both R and R2 are

\\//

hydr ogen. cl
N
/ \

b. N-(2-CHLOROPHENYL)-2-(6-CHLOROPYRIDIN-2-YL)-1 H-

BENZO| D]IMIDAZOLE-5-SULFONAMIDE

LCMS: >98% @ 214 nm, tg = 3.11 min; m/z 419.1 [M+H]".

¢. N-(2-CHLOROPHENYL)-2-(6-FLUOROPYRIDIN-2-YL)-1 H-

BENZO| D]IMIDAZOLE-5-SULFONAMIDE

LCMS: >98% @ 214 nm, tz = 3.11 min; m/z 403.1 [M+H]".
O

OND
N/S N S
c M > @:]
N N
H

d. N-(2-CHLOROPHENYL)-2-(THIAZOL-2-YL)-1 H-BENZO| D|]IMIDAZOLE-5-

SULFONAMIDE

LCMS: 93.6% @ 214 nm, tz = 2.84 min; m/z 391.1 [M+H]".
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37. The nethod of any of clains 1, 8, and 13, wherein Cy' is an optionally
substituted C3 to Cl0 organic residue selected fromaryl, heteroaryl,

cycl oal kywo 2oattoan2eycl oal kyl, cycl oal kenyl, and het er ocyciramsbéenyitio 38. The
met hod of any of clains 1, 8, and 13, wherein Cy' is an optionally
substituted aryl selected from phenyl and naphthyl. 39. The nethod of any
of clains 1, 8, and 13, wherein Cy' is an optionally substituted heteroaryl
selected from furanyl, pyranyl, imdazolyl, thiophenyl, pyridinyl,
pyridazinyl, pyrimdinyl, pyrazinyl, triazinyl, tetrazinyl, benzofuranyl,
benzot hi ophene, indolyl, indazolyl, quinolinyl, naphthyridinyl,
benzot hi azol yl , benzooxazol Yy 39 glnldazolyl and benzotriazolyl. 40. The
nmet hod of any of clainms 1, ¢ geinCQy' is an optionally
substituted cycl oal kyl sel ect Nroﬁ[iiggi py¥, cyclobutyl, cyclopentyl,
cycl ohexyl, cycl oheptyl, cychoctyI on , bicyclo[ 3. 1. 0] hexyl ,

bi cycl o[ 4. 1. O] heptyl, blcyclo[5 1. 0] octyl? bicycl o[ 6. 1. 0] nonyl,

bi cycl o[ 3. 2. 0] heptyl, blcyclo[4 2.0]octyl, bicyclo[5.2.0]nonyl,

2.
bi cycl o[ 3. 3. 0]octy no A ddheptyl,
bi cycl of 3. 2. l]octy (ﬁ%ﬁ gﬂgfqpﬁylmog '%#@%%?ﬁ? oct yl
bi cycl o[ 3. 2. 2]nomytouwmmmxﬂawwé!ﬂﬂEOSAMannyI 41. The nethod of any of
claims 1, 8, and 13, wherein Cy' is an optionally substituted
heterocyclqgﬁ@gl9§p¢%§§gp%£qoan%g&ﬁqg& @§?T@@ﬁw—tetrahydrofuran
t et rahydr o- pyr an, “oxepane, oxocane éIOXIran di oxet ane, di oxol ane,
di oxane, di oxepane, di oxocane, thiirane, thletane t et rahydr ot hi ophene,
tetrahydro-2k§tﬁﬂﬁﬁyﬁhﬁ, t hi epane, thiocane, dithiirane, dithietane,
di t hi ol ane, dithiane, dithiepane, dithiocane, oxathiirane, oxathietane,

oxat hi ol ane, TAx¥RLRLHRMRe (DELDIBRAHmolPW & JHdQ&%rhestm@&leﬁtﬂin%@ azeti di ne,
pyrrolidone, Elperldlne azepane, azocane, diaziridine, diazetidine,

i mi dazol i ditehenglphesphing peide Ml BZeplAéd mmoazmwﬁelenhelﬂamﬁdﬂéﬁwh) ahdithae,

triazi nane, i epane,
oxazocane, TR PHb e QAL i ABRELIGLAS. THPIRHEN SRR

t hi azepane, a amad sdltamod pmedinigih, 2- ﬂltmyln’i}bmumdizomlfm’iata:(loé)ﬁﬁrg A1428, and 13,
\éw;glr glppopqény 1) al% 1h8geasl%1ft1¥§ fm)p[ﬁrtel taléltstef\r(lj dgfégl % m{nken%oluetf]e[aog?rleeﬁlslllamlré%/ 3 ohexenyl
cyclohexadnﬁhy}%BaymbbhmﬂhmanoSﬁyhhmbbpmadkbmymimeyﬁhmmahﬁn@ém@s ’
cyclooctad|§1 and Iononadle ho of any

oY O ar o g o S R bR THE SRR PR Yot Byt E )

het er ocycl oakrkaéwwlmﬁmlyleﬁe ﬂgoraiel‘(DﬁQ) Thid ergftic é){ttacﬂmaéphﬁzaéc&dldanal og of a
het er ocycl oal k ﬁlecte fr i rane, 1%5 ane, éetra dr of ur
t et r ahydr o- ?Pﬁ‘%‘y‘?tﬁ o grePand eB‘S? et e by s digfetsd preRpatives | ane,

di oxane, di oxepane, dloxocane thiirane, thletane t et r ahydr ot hi ophene,

t et rahydro- 2Ht hi opyran, thi o ($iocane dithiirane, dithietane,

di thi ol ane, dithiane, dithiqpane, 4t ocane, _oxathiirane, oxathietane,
oxat hi ol ane, oxat hi ane, oxathlepﬁhe at jogang, aziridine, azetidine,
pyrrolidone, piperidine, azepane, azoca diazrridi ne, diazetidine,

i m dazol i di ne, piperazine, diazepane, diadZzocane, hexahydropyrini dine,
triazi nane, oxaziridine, oxazetidine, oxazolidine, norpholine, oxazepane,
oxazocane, thi azi rj dpngmniiNegaRisivRev)H-B20] Sivia zbDNi-S 0T RINAMIDE

t hi azepane, and thi azocane. 44. The nethod of any of clainms 1, 8, and 13,
wherein Oy' is peRGASABL pyridinyl, cyclohexyl, 3-pyridinyl, 2-thiphenyl,
3-t hi ophenyl, 4-pyrimdinyl, 6-ch|oropyridin-2-y|, 6-f|uoropyridin-2-y|,
3-fluoropyri dcm2>y8% @21 a&mNy =2 Nythindazivyl (M2t hi azol yl, or 4- thiazolyl.

ON ,/O
N~
H

&9



45. The nethod of any of clains 1, 8, and 13, wherein Cy2 is an optionally
substituted C3 to Cl0 organic residue selected fromaryl, heteroaryl,

cycl oal kywo 2nattoan2eycl oal kyl, cycl oal kenyl , and het er ocyciramsbéenyiiio 46. The
met hod of any of clains 1, 8, and 13, wherein Cy2 is an optionally
substituted aryl selected from phenyl and naphthyl. 47. The net hod of any
of clains 1, 8, and 13, wherein Cy2 is an optionally substituted heteroaryl
selected from furanyl, pyranyl, imdazolyl, thiophenyl, pyridinyl,
pyridazinyl, pyrimdinyl, pyrazinyl, triazinyl, tetrazinyl, benzofuranyl,
benzot hi ophene, indolyl, indazolyl, quinolinyl, naphthyridinyl,
benzot hi azol yl, belnz deRaAaloROPHEGA-GHIHENAE-D IHBENZafRlIND®dAZOLE-Bazol yl . 48. The
nmet hod of any of i , d 13, wherein Cy2 is an optionally
substituted cyc§8§+%%ﬁhg%Fggf%§Pfron1cycIopropyl, cycl obutyl, cycl opentyl,
cycl ohexyl, cycl oheptyl, cyclooctyl, cyclononyl, bicyclo[3.1.0]hexyl,

bi cycl o 4. 1. 0PN 9% DRty uhok 5.217 10hioctzI368 bilkyell o] 6. 1. O] nonyl |

bi cycl o[ 3. 2. 0] heptyl, bicyclo[4.2.0]octyl, bicyclo[5.2.0]nonyl,

bi cycl o[ 3. 3. 0] octyl, bicycl o[ 3tp]80nyl, bi cycl o[ 2. 2. 1] heptyl,

bi cycl o[ 3. 2. 1] octyl, bicycl @ . dmonyl [ | o[ 2. 2. 2] oct yl,

bi cycl o] 3. 2. 2] nonyl, and bicyclou3.‘ 9. The nethod of any of
claims 1, 8, and 13, wherein Cy2 is vaid y substituted

het er ocycl oal kyl sel ected from oxirane, dketane, tetrahydrofuran,

t etrahydro- 2H pyran, oxepane, oxocane, dioxirane, dioxetane, dioxol ane,

di oxane, di oxepanes, AOX@WPRSTYIL-PiPHERE] HidiNgd IR AAdIEayGIFONAMaRhene,
tetrahydro-2Ht hi opyran, thiepane, thiocane, dithiirane, dithietane,

di t hi ol ane, di t Hifsh \LTdi t hi epane, dithiocane, oxathiirane, oxat hietane,
oxat hi ol ane, oxat hi ane, oxat hi epane, oxathi ocane, aziridine, azetidine,
pyrrol i done, LpMBhehne 21adapare, c2adacansd2 diixzHi. di ne, di azeti di ne,

i m dazol i di ne, piperazine, diazepane, diazocane, hexahydropyri m di ne,
triazi nane, oxaziridine, zeti di ne, oxazolidine, norpholine, oxazepane,

oxazocane, thiaziridine, thi g@ dpnep thiazolidine, thionorpholine,
t hi azepane, and thi azocane. 58 9Sﬁ%Z:§fNof any of clainms 1, 8, and 13,
oy
i efyl , “eyc

wherein Cy2 is optionally substituge | Op sel ected from

cycl obut enyl, cycl opentenyl, cycl opent | ohexenyl ,

cycl ohexadi enyl, cycl oheptenyl, cycl oheptadi enyl, cycl ooctenyl,

cycl ooct adi enyl, cycl ononenyl, and cycl ononadi enyl. 51. The nethod of any
of clains 1, 8, andl N4-GHveYOPHRNQOY2-PRENYDtI F-REYA0[DEMBRZOLESed

het er ocycl oal keny| . 1ﬁﬁﬁﬁ§kﬂ%Aﬁr”D”0'1 di- or tri-unsaturated anal og of a
het er ocycl oal kyl" "sel ecte rom oxirane, oxetane, tetrahydrofuran,

t etrahydro- 2H pyran, oxepane, oxocane, dioxirane, dioxetane, dioxolane,

di oxane, dilgxMpan®’ @ YrowarneT 20Rnikane3 7t hidtlahe, tetrahydr ot hi ophene,
tetrahydro-2Ht hi opyran, thiepane, thiocane, dithiirane, dithietane,

di t hi ol ane, dithiane, dithiepane, dithiocane, oxathiirane, oxathietane,
oxat hi ol ane, oxat hi ane, oxat hi epane, oxathi ocane, aziridine, azetidine,
pyrrolidone, piperidine, azepane, azocane, diaziridine, diazetidine,

i m dazol idin pi per azi di azepane, diazo , hexahygi@py Giumedi ne,
triazinaﬁ%?m%aaziridine?%%§azetidine, oxazoﬁ@%?ne, nor ptddi ne (%oxazepane,
oxazocane, thi azjidgbh®nentitii- igine, thiazolidine, thionorpholine,

t hi azepane,; and hﬁh@ﬁg%amégsgéﬁimhe metPRO& df e 26P ¢l ajpgrs 1,608, and 13,
wherein CyL is 2-chlorophenyl, 3-pyridi B%™ 2N {or ophenyl, cycl opentyl,
or 4-cyanophenyl ¥BGlorcbheylrepiagttl’of any of clains 1, 8, and 13, wherein Y
is N 54. The nebhotligfdgly-sdfonaalidgi s “P3% & 214ma 13,8 whersgi n Y ;s G R3,
wherein R3 is hydrogen, THhaf'i de, hydr oxyM™#F ¢ M8Honet hyl, ami no, cyano,
nitro, azide, cg&giggg%gpbaggﬁﬁzyy}thioI, al kyl sul fonyl, or an optionally

substituted, C ! e. >98% @ 214 nm, tg =2.65
ds b Qpdb[ G shif%4 it s 384 T 723 226

N-(2-Chlorophenyl)-2-cyclohexyl-1H- >98% @ 214 nm, tp =2.45

benzo[d]imidazole-5-sulfonamide min; m/z 390.1 [M+H]" 1760 141
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55. The nethod of claim54, wherein R3 is hydrogen.

54, wherein R3
cavbasamiiare? al koxy,

azi de,

is halide, hydroxyl,

t hi ol ,

trifluoronethyl,
or al kyl sul fonyl .

claimb54, wherein R3 is an optionally substituted C

C6 organic residue selected fromnethyl, ethyl, n-propyl, i-propyl,
cycl opropyl, n-butyl, i-butyl, s-butyl, cyclobutyl, n-pentyl, i-pentyl,
s-pentyl, neopentyl, cyclopentyl, n-hexyl, i-hexyl, s-hexyl, dinethylbutyl,

and cycl ohexyl .

59. The nethod of any of clains 1, 8, and 13, wherein Z1,
The nmet hod of any of

Z2, and Z3 are q}(b clﬁ)r@ﬂenyl%—%&ﬁﬁ&w | SoRy, @f QO&R tR_@QZ

cl ai ns 1, &

any of clainms 1, v BN he% thlOere Ln two of Z1, Z2, and Z3 are N. 62. The
met hod of gny of % X7 ﬁa B 13, witeraell ot g6 of  Z1 z2,,and 73 are
N. 63. The nethod o aga},fon 1dec al m; 1 8mﬂmé9QL13[M%ere| nZl is N 64. The
nmet hod of any of cla rein Z1 is CR4; wherein R4 is

d
hydr ogen, Mal i dé;;be
al kKoxy

car boxam do,

andr-33zo ek

yl)-1H-benzo[d]imidazole-5-
sulfonamide TFA salt
N-(2-Chlorophenyl)-2-(thiophen-2-

lel3- sﬁfbﬁaﬂ&fe Z1,mid.

Z@efﬁa rom??ﬁ 2,14)%*;;@
% GeA Onﬁ chl fonyt’ e ]gz%t
to C6 organl c rei§(2duler0ph@fyl) ZTWedaﬂre@hod Bk,

min; m/z 386.1 [M+H]"

>98% @ 214 nm, tR =2.69

-ndvER] T s N?

&l Al M, 640 geher

2581. THe net hod of

5670

56. The nethod of claim
am no, cyano, ni
5PCT/seowmwediod of

to C6 organic residue.

58. The nethod of claimb54, wherein R3 is an optionally substituted C

cyan®y nitiwo, azide,
ionally substituted C
ein R4 |4s hydr ogen.

9 yl)-1H-benzo[d]imidazole-5- o 318 103
sulfonamide TFA salt min; m/z 390.1 [M+H]+
N-(2-Chlorophenyl)-2-(thiazol-4-yl)- ~98% @ 214 nm, (R = 2.56
10 1H-benzo[d]imidazole-5-sulfonamide min: m/= 391.1 EM +H]4.- 310 169
bis TFA salt ? ’ ’
N-(2-Chlorophenyl)-2-(pyrimidin-4- 98% @ 214 nm, (R = 2.66
11 yl)-1H-benzo[d]imidazole-5- L ’ ; 2830 148
sulfonamide min; m/z 386.1 [M+H]+.
N-(2-Chlorophenyl)-2-(6- 98% @ 214 nm, tg=3.11
12 chloropyridin-2-yl)-1H- . PR 116 98
24 Y min; m/z 419.1 [M+H]
benzo[d]imidazole-5-sulfonamide > ’
N-(2-Chlorophenyl)-2-(6- 98% @ 214 nm, tg=3.11
13 fluoropyridin-2-yl)-1H- R 111 145
DY 4 min; m/z 403.1 [MHI]"
benzo[d]imidazole-5-sulfonamide
14 N-(2-Chlorophenyl)-2-(thiazol-2-yl)- 93.6% @ 214 nm, ty =2.84 770 194
1H-benzo[d]imidazole-5-sulfonamide min; m/z 391.1 [M+H]".
N-(2-Chlorophenyl)-2-(3- 94.1% @ 214 nm, t = 2.66
15 fluoropyridin-2-yl)-1H- R 747 192
DY 4 min; m/z 403.1 [M+H]"
benzo[d]imidazole-5-sulfonamide
2-Phenyl-N-(pyridin-3-yl)-1H- o
16 benzo[d]imidazole-5-sulfonamide bis >?rif % /22;1 lmln[lfj +H2] 21 5950 41
TFA salt ’
N-(2-Fluorophenyl)-2-phenyl-1H- o
17 benzo[d]imidazole-5-sulfonamide >i§1ﬁ’ % /5 13‘2 ;‘rln[lt\fl +}f] 7 320 87
TFA salt
N-Cyclopentyl-2-phenyl-1H- o
18 benzo[dJimidazole-5-sulfonamide >i§1ﬁ’ % /5 131;?[1‘\1}[ +}f] 62 11700 105
TFA salt
N-(4-Cyanophenyl)-2-phenyl-1H- o
19 benzo[dimidazole-5-sulfonamide >i§1ﬁ’ % /5 1;;;“{1[1‘\1}[ +}f] 62 4900 24
TFA salt
2-(benzo[d][1,3]dioxol-4-y1)-N-(2- LCMS: >98% @ 214 nm, RT
20 chlorophenyl)-1H-benzo[d]imidazole- _ L ’ 172 49
5 _sulfonamide 2.75 min; m/z 428.1 [M+H]+
N-(2-chlorophenyl)-2-(2- . o
21 fluorophenyl)-1H-benzo[d]imidazole- =L2C Ig:I)Sr.HZ?SH{;Z@:‘OZZIT Fli/ln-’l-PRIii 988 64
5-sulfonamide ’ ’ ’
2-(2-chloro-6-fluorophenyl)-N-(2- . o
22 chlorophenyl)-1H-benzo[d]imidazole- LCMS: >98% @ 214 nm, RT 5750 59

5-sulfonamide =2.92 min; m/z 436.1 [M+H]+
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66. The nethod of claim64, wherein R4 is halide, hydroxyl,
trifluoronethyl, amno, cyano, nitro, azide, carboxam do, al koxy, thiol, or
al kyl sul fwoyb11/87722The net hod of claim 64, wherein R4 i ecaniseqpbiossiad | y
substituted C to C6 organic residue. 68. The nethod of claim64, wherein
R4 is an optionally substituted G to C6 organic residue selected from
met hyl, ethyl, n-propyl, i-propyl, cyclopropyl, n-butyl, i-butyl, s-butyl,
cycl obutyl, n-pentyl, |-pentyl s-pentyl, neopentyl, cyclopentyl, n-hexyl,
i - hexyl, s-hexyl, dlnethylbutyl and cycl ohexyl. 69. The nethod of any of
clainms 1, 8, and 13, wherein Z2 is N. 70. The nethod of any of clains 1,
8, and 13 mherelnfﬂzcmgmﬁﬁﬁ&QCMherelﬂ -bS, Qydrgegen, halide, hydroxyl,
trifluorongthyl, &f E?me % Bt ro,- %amn{/z(%@rlhngmm dé*0al kay, thiol ,

al kyl sul fonyl , oP“lO ymg bstituted A to C6 organic residue. 71.

The net hod,pf clai md [)e} n R4 i sLOysireigem 21422, RTThe | ggg hodpf cl ai m 70,
wherein R4'is haloéng)@d]lm@y [‘e Onan{IJel f | ror ovremday0; ! IMidlio, cyano, nitro,
azi de, carboxam do or_al kyl sul fonyl. 73. The nethod of

claim 70, whereij (Zﬁﬁlooghd%% PJ‘f 89(% | yH bt qmﬁ} to 76 or gani c residue.

74. The nethod O bnfoéj]lml 3 aI:imacgzmn RaTE aﬁ’;%fou onal |y substituted O to

C6 organi c resi due Ns@icldgtredyh-?-m et hy, e ; pyl, i-propyl,

cycl opropyP¢ n- byt ‘Z{m“iethﬂlﬁ‘trvrz yl)sl utw$06%rmg% ﬁ&g?{nﬁgflfm peRtyl , % pentyl ,

s- pentyl, neopen ‘L[l] n hexyl, i-hexyl, s-hexyl, dinmethyl butyI

and cycl oh%yl o U §Z°anyL@fIS chsi @8 14hyn, B ang 13, Mherein Z3 is

N. 76. The net hod of 1dec al m 1,= 2821%@/ 33,1 Mhérei n Y3 is C R4;

wherein R4 is héydro n, haI i de, hlydrox trifluoromethyl, amno, cyano,
e

1
T o R R IRy vor amsopt onalTy

" N- % Cklﬂolr%pgenyl) j 5 .gnethly 1@““ LCMS: >98% @214 nm, RT 5
- sjlnff)(r)l[arglllrég azole-o- =2.49 min; m/z 388.1 [M+H]+

30 chlorophenyl Hobensojdimidarole.  LCMS: 298% @214 0m. RT oo 76
chiorop eny;;ul ﬁ'mzrrfi%[e]lml a20%¢ 5 81 min; m/z 408.0 [M+H]+

N-(2-chlorophenyl)-2-(3,5-

. 1 LCMS: >98% @ 214 nm, RT

31 difluoropyridin-2-yl)-1H- _ L i 473 123
benzo[d]imidazole-5-sulfonamide 2.69 min; m/z 421.0 [M+H]*+

32 N-(2-chlorophenyl)-2-(furan-3-yl)- LCMS: >98% @ 214 nm, RT 3840 40
1H-benzo[d]imidazole-5-sulfonamide = 2.37 min; m/z 388.1 [M+H]+

1 LCMS: >98% @ 214 nm and
33 N-(2-fluorophenyD)-2-{pyridin-2-y)- = gy opy 3 57 min; m/z 186 246

1H-benzo[d]imidazole-5-sulfonamide 369.1 [MHH]+

2-(3-bromoisoxazol-5-yl)-N-(2- LCMS: 94.7% @ 214 nm, RT

34 chlorophenyl)-lH-benzp[d]lmldazole- —2.92 min; m/z 455.0 [M+H]+ 1100 149
5-sulfonamide
N-2-chlorophenyl)-2-(3- LCMS: >98% @ 214 nm, RT
35 methylisoxazol-5-yl)-1H- — 2.68 min; m/z 389.1 [M+H]+ 1980 87
benzo[d]imidazole-5-sulfonamide ’ > ’
36 N+(2,4-difluorophenyl)-2-phenyl-1H- ~ LCMS: >98% @ 214 nm, RT 296 73
benzo[d]imidazole-5-sulfonamide =2.50 min; m/z 386.1 [M+H]+
. LCMS: >98% @ 214 nm and
37 Eﬁ'i‘ﬂgﬁﬁﬁﬁﬁ'(gyralzfmrﬁr'gil()l' ELSD,RT =121 min;m/z 5490 118
-benzo ole-5-sulfo e 369.8 [MHH]+
. LCMS: >98% @ 254 nm and
33 Vil benseldimidurole S-alionamide. PSP RT = Lléminmiz 369 42
373.9 [M+H]+
N-(2-fluorophenyl)-2-(pyrimidin-4- LCMS: >98% @ 254 nm and
39 yl)-1H-benzo[d]imidazole-5- ELSD, RT = 1.21 min; m/z 4820 156
sulfonamide 369.8 [M+H]+
. LCMS: >98% @ 254 nm and
40 N-(2-fluorophenyl)-2-(thiazol-2-yD)- * “pr qpy gy 198 min; myz 756 222

1H-benzo[d]imidazole-5-sulfonamide 374.8 [MHH]+
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77. The nmethod of claim 76, wherein R4 is hydrogen. 78. The nethod of claim
76, wherein R4 is halide, hydroxyl, trifluoronmethyl, am no, cyano, nitro,
azi de, cawbawmmidrz? al koxy, thiol, or alkylsulfonyl. 79PCThis2emtlzado of
claim76, wherein R4 is an optionally substituted d to C6 organic residue.
80. The nethod of claim76, wherein R4 is an optionally substituted C to

C6 organic residue selected fromnethyl, ethyl, n-propyl, i-propyl,
cycl opropyl, n-butyl, i-butyl, s-butyl, cyclobutyl, n-pentyl, i-pentyl,
s-pentyl, neopentyl, cyclopentyl, n-hexyl, i-hexyl, s-hexyl, dinethylbutyl,

and cycl ohexyl. 81. The nethod of any of clains 1, 8, and 13, wherein both
Rl and R2 are hyd ?-ﬁlg@wheﬂvméfléneﬁlyl‘ﬂﬁ S Nos >§§o@m4\qﬁeﬁpl n R3 is hydrogen;

wherein z141 72, d lysl?ﬂl C- 4 -ard moher ez [R4H]+s AYlr ogel. 82. The
met hod of any OL e utgﬁ rej,n Both R and R2 are hydrogen;
wherein Y i V\z mp (é R %@g @1 n 21, Z2, and Z3 are
all CR4; ere| n |5§1f aeogen and ez viiiie corrpound exhibits
potentiation of n%hg)f " )2 gxa?hay gs% t@hgsgft about 1@0x10 5. ﬁSd The
met hod of amny o 3, angoR2 awe hydr ogen;
wherein Cy' is enzﬂ[?ﬁ? mle "4 Onmf éxyl HKL i di nyl, 2-thiphenyl,

3-t hi ophenyl , 4-N (nyrlqrw@hvlh%% me@lylelhll org(wg gggm@gp%gn rP-fluoropyridin-2-yl,

3-fl uor opyrt di n- %(1 i 21P }fyl yr libazmlyhv,z 3@ itrkivazol P00 or -t hi azol y1:
wherein Cy2 is 2- egf Onag‘\ﬁ ridiny - fluorophenyl, cycl opentyl,

or 4- cyanogbenyl «( \W%} 1 elrrﬁ %S CLms >9We@ei4rnmmrl S jggdr O%ﬁ wher ei n
Z1, 72 Z3 are all;d aZOfg;nd wherei i mRgmizg>SmyiMridgen. "84 e met hod of
any of clainms 1y Benofpsn ;Bz,(temg({r@gm both RI ,and R2 are hydr ogen; wherein
Oy’ is phenyl, Zepyridisplodpyekonexy’ @QJW* 2- ehsophenyd
3-thiophenyl, 4- pyri mutinayille 6-chl or opyr| di B-f1 uor opyri d| n-2-yl,
3-fl uoropyri d| N-N22» {dlﬂucpgph@zlb hyfhiazolgy r i HEMb:AYi%s @254miaadol yl , or 4-thiazol yl
wherein Cy27is 2-&hildr (ﬁ;fg‘lmlef? pyri ditpR T . 29F‘1“U@4Zophe7H%/I ¢yl opent yl,
or 4-cyanophenyl; wher®#¥ s N or G R3 R3, WAV e R i s hydr ogen wher ei n
Z1, Z2, an Z3 N(e—eta)flﬂher@ﬂaﬂthlopm&ﬂ) n E@Mfﬁ Sy @R BIgenRT ancg %l\:h &lsn t he
corrpound ex?‘n bi ﬂféb@é}ﬂ@m@@kﬁ@wﬁm‘mmﬂMH\m wh 389 [MEB0 of | ess than about

1.0x10-5. 85. The. Elg}gf;ﬁenglﬁNgﬂeggyltﬁs 1, 298%@%14 vvherel n the conmpound has a

structure nmepr e&@ﬁtﬁrﬁ‘ﬂyl -@nbarhitizas- _2 N min: v 3871[M+H]+ 3530 166
5-sulfonamide
N-(2-fluorophenyl)-N-methyl-2- . o
50 (pyridin-2 -yl)-lH-benZg[d]imidazole- =L§ 17\/[5Sr.ni>r19;8rrf/)z@§823l.él‘ Fli/ln-’l-PRIii 1110 61
5-sulfonamide
N+(2,4-difluorophenyl)-2-(pyridin-2-  LCMS: >98% @ 214 and 254
51 yl)-1H-benzo[d]imidazole-5- nm, RT = 1.23 min; m/z 387.0 99 252
sulfonamide [M+H]+
N+(2,4-difluorophenyl)-2-(6- LCMS: >98% @ 214 and 254
52 fluoropyridin-2-yl)-1H- nm, RT = 1.32 min; m/z 405.0 140 226
benzo[d]imidazole-5-sulfonamide [M+H]+
N-(2-chlorophenyl)-2-(1- . o
53 methylpiperidin-2-yl)-1H- LEMS: 93.4% @214 nm, RT >10000 59

benzo[d]imidazole-5-sulfonamide =222 min; m/z 405.1 [M+H]*+

[0229] 1t 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 embodiments 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 the specification and examples be considered as exemplary only, with a true

scope and spirit of the invention being indicated by the following claims.
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/ CR0 vyl wherein R and R2 are independently hydrogen or an optionally
substituted d to C6 alkyl, Cy2 is an optionally substituted phenyl or

pi per adi /@ 2anch1Cx22 i s an optionally substituted phenyl pom/usetienesny| . 86.
The met hod of claim 85, wherein the the Cy' heteroaryl is an optionally
substituted benzodi oxol, furan, pyran, imdazole, thiazole, pyrimdine,

pi peridi ne, pyridine, isoxazole, pyrazine, thiophene 87. The nethod of any
of clainms 1, 8, and 13, wherein the conpound has a structure represented by
a formul a:

CLAIMS
What is claimed is:

1. A method for the treatment of a neurotransmission dysfunction and other disease states
associated with mGIuR4 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 a formula:

Cy2\N (IS)I Z!
- Y.
I BN
~72” N

R1

B

wherein R' and R? are independently hydrogen, an optionally substituted C1 to C6 alkyl,
an optionally substituted C3 to C6 cycloalkyl, or a hydrolysable residue;

wherein Cy' and Cy” are independently an optionally substituted cyclic C3 to C10

organic residue;

wherein Y is N or C-R’, wherein R’ is hydrogen, halide, hydroxyl, triftuoromethyl,
amino, cyano, nitro, azide, carboxamido, alkoxy, thiol, alkylsulfonyl, or an optionally

substituted C1 to C6 organic residue; and

wherein each of Z', Z2, and Z° is independently selected from N or C-R*; wherein R* is
hydrogen, halide, hydroxyl, trifluoromethyl, amino, cyano, nitro, azide, carboxamido,

alkoxy, thiol, alkylsulfonyl, or an optionally substituted C1 to C6 organic residue,
or a pharmaceutically acceptable derivative thereof.
2. The method of claim 1, wherein the mammal is a human.

3. The method of claim 1, wherein the dysfunction is Parkinson’s disease.
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88. A pharnmaceutical conposition conprising a therapeutically effective
anount of a conpound having a structure represented by a formula: Cy2 9 N-S
Z1 y [11-weo-20two112/ .,y R2 Oz,z2 - N R wherein R ardTRA2&0043110

i ndependent|y hydrogen, an optionally substituted d to C6 al kyl, an
optionally substituted C3 to C6 cycloal kyl, or a hydrol ysabl e residue;
wherein Cy' and Cy2 are independently an optionally substituted cyclic C3
to C1l0 organic residue;

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, diagetes) and taste enhancing
associated with glutamatergic dysfunction and diseases in which mGluR4 receptor is

involved.

6. The method of claim 1, wherein the mammal has been diagnosed with the dysfunction

prior to the administering step.

7. The method of claim 1, further comprising the step of identifying a mammal having a

need for treatment of the dysfunction.

8. A method for potentiating mGluR4 activity in a subject comprising the step of
administering to the subject at least one compound in a dosage and amount effective to
potentiate mGluR4 activity in the subject, the compound having a structure represented

by a formula:

CR @
N-S_ZL{ v
R2 0 le T D—cy
~72” N

R1

B

wherein R' and R? are independently hydrogen, an optionally substituted C1 to C6 alkyl,
an optionally substituted C3 to C6 cycloalkyl, or a hydrolysable residue;

wherein Cy' and Cy” are independently an optionally substituted cyclic C3 to C10

organic residue;
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wherein Y is N or CGR3, wherein R3 is hydrogen, halide, hydroxyl,
trifluoronethyl, amno, cyano, nitro, azide, carboxam do, al koxy, thiol,
al kyl sul fwoybi1/an72an optionally substituted O to C6 orgamius2eesidue; and
wherein each of Z1, Z2, and Z3 is independently selected fromN or C R4;
wherein R4 is hydrogen, halide, hydroxyl, trifluoronethyl, am no, cyano,
nitro, azide, carboxam do, al koxy, thiol, alkylsulfonyl, or an optionally
substituted C to C6 organic residue, or a pharnaceutically acceptable
derivative thereof, and a pharnmaceutically acceptable carrier. 89. The
conposition of claim88, wherein the conpound exhibits potentiation of

NG UR4 Wi t hwherelBE056 Nobr C-BS switchramR Al dydrogenkdl Gle Shyd8Byl, FHloswrgosi ti on of

cl ai m 88, ei he..co u exhi bi ot.ent i.ati f 24 with an EC50
of I 6ss. t nay apetd FifoRE oS, bR AR Al o bR o e
conpound exhibktitited Potte 06 oeahiomesafuer@duR4 wi th an EC50 of |ess than about

1.0x10-7. 92. The conposition of claim 88, wherein the conpound exhibits

pot ent ' af[ i Ofh rLinmhuoa%,V%Zt ﬂ]d% 1@%9 egtfl nh§§eslecttézlafp n”flﬂoollltC—I%A‘; %%gfn%{“i 3. The
conposition of claim88, the corrpOLPn favi ng a struct ur e represented by a
formul a: CyRyddogddnSjaNd&xBgdroxyl, trifluoromethyl, amino, cyano, nitro, azide, carboxamido,

alkoxy, thiol, alkylsulfonyl, or an optionally substituted C1 to C6 organic residue,
or a pharmaceutically acceptable derivative thereof.

9. The method of claim 8, wherein the subject is a mammal.

10. The method of claim &, wherein the subject is a human.

11. The method of claim 8, wherein the subject has been diagnosed with a need for

potentiation of mGluR4 receptor activity prior to the administering step.

12. The method of claim &, further comprising the step of identifying a subject having a need

for potentiation of mGluR4 receptor activity.

13. A method of potentiating mGluR4 activity in at least one cell comprising the step of
contacting the at least one cell with at least one compound in an amount effective to
potentiate mGluR4 receptor activity in the at least one cell, the at least one compound

having a structure represented by a formula:

CR Q
N-S_ZL_y
R2 le T D—cy
~72 N
R1

wherein R' and R” are independently hydrogen, an optionally substituted C1 to C6 alkyl,
an optionally substituted C3 to C6 cycloalkyl, or a hydrolysable residue;

wherein Cy' and Cy” are independently an optionally substituted cyclic C3 to C10

organic residue;
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H'---- \\Cyl [ "---eme memm- "'"'----N"RL 94. The conposition of claim
88, the conpound haying a structure represented by a fornul a: 95. The
conposi t iwo 20f1/ai@em 88, the compound hayi ng a struct ur eCrapscasemtied by a
formula: Cy2 9

wherein Y is N or C-R?, wherein R? is hydrogen, halide, hydroxyl, trifluoromethyl,
amino, cyano, nitro, azide, carboxamido, alkoxy, thiol, alkylsulfonyl, or an optionally

substituted C1 to C6 organic residue; and

wherein each of Zl, Zz, and Z° is independently selected from N or C—R4; wherein R* is
hydrogen, halide, hydroxyl, trifluoromethyl, amino, cyano, nitro, azide, carboxamido,

alkoxy, thiol, alkylsulfonyl, or an optionally substituted C1 to C6 organic residue,
or a pharmaceutically acceptable derivative thereof.

14. The method of claim 13, wherein the cell is a mammalian cell.

15. The method of claim 13, wherein the cell is a human cell.

16. The method of claim 13, wherein the cell has been isolated from a subject prior to the

contacting step.
17. The method of claim 16, wherein the subject is a mammal.
18. The method of claim 16, wherein the subject is a human.
19. The method of claim 13, wherein contacting is via administration to a subject.

20. The method of claim 1, wherein the compound exhibits potentiation of mGluR4 with an

ECs0 of less than about 1.0x107.

21. The method of claim 1, wherein the compound exhibits potentiation of mGluR4 with an

ECso of less than about 1.0x10°,

22. The method of claim 1, wherein the compound exhibits potentiation of mGluR4 with an

ECs0 of less than about 1.0x107.

23. The method of claim 1, wherein the compound exhibits potentiation of mGluR4 with an

ECs0 of less than about 1.0x10°®,

24. The method of any of claims 1, §, and 13, the compound having a structure represented

by a formula:
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NS , /11"---------- R201-Cy 1 96. The conposition of claim88, the
conpound haying a structure represented by a formul a: 97. The

conposi t iwp 20f/aiem 88, wherein both R and R2 are hydiogarsomioesi@gén Y i s
N or C-R3, wherein R3 is hydrogen; wherein Z1, Z2, and Z3 are all CR4; and
wherein R4 is hydrogen. 98. The conposition of claim88, wherein both R
and R2 are hydrogen; wherein Y is Nor CGR3, wherein R3 is hydrogen;
wherein Z1, Z2, and Z3 are all C-R4; wherein R4 is hydrogen; and wherein

t he conpound exhi bits potentiation of md uR4 with an EC50 of |ess than
about 1.0x10-6. 99. The conposition of claim88, wherein both R and R2 are
hydrogen; wherein Cy' is phenyty Xpyridinyl, cyclohexyl, 3-pyridinyl,

2-t hi phenyl, 3-thiophenyl, 4-pyriNng N 6- chl oropyridin-2-yl,

6-f 1 uoropyri di n- 2-yl, 3-f|uoroﬁ?rﬂdag:it&ﬁrfpyrazinyI, pyridazi nyl, 2-

t hi azolyl, or 4-thiazolyl;, wherein i N 2-chl orophenyl, 3-pyridinyl,

2-fl uorophenyl, cyclopentyl, or 4-cyanophBhyl;. wherein Y is N or C R3,
wherein R3 is hydrogen; wherein Z1, Z2, and Z3 are all C R4; and wherein R4

i's hydr 098NThe method of any of claims 1, 8, and 13, the compound having a structure represented

by a formula:

’N_ll N
H 0W[:j:‘>—CW

N
H

26. The method of any of claims 1, §, and 13, the compound having a structure represented

by a formula:

0
N=R
R2 0\[::[ﬁ>—CW
N

R1

27. The method of any of claims 1, §, and 13, the compound having a structure represented

by a formula:

CR Q

IN_ﬁ
N

H
28. The method of any of claims 1, 8, and 13, wherein R' is hydrogen.

29. The method of any of claims 1, §, and 13, wherein R'is an optionally substituted C1 to
C6 alkyl selected from methyl, ethyl, n-propyl, i-propyl, cyclopropyl, n-butyl, i-butyl, s-
butyl, cyclobutyl, n-pentyl, i-pentyl, s-pentyl, neopentyl, cyclopentyl, n-hexyl, i-hexyl, s-
hexyl, dimethylbutyl, and cyclohexyl.
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100. The conposition of claim88, wherein both R and R2 are hydrogen;
wherein Cy' is phenyl, 2-pyridinyl, cyclohexyl, 3-pyridinyl, 2-thiphenyl,
3-t hi ophewgl201apieei m di nyl, 6- chloropyridin-2-yl, 6-flpaoruspymwiogiime 2- vyl
3-fluoropyridin-2-yl, pyrazinyl, pyridazinyl, 2- thiazolyl, or 4-thiazolyl;
wherein Cy2 is 2-chl orophenyl, 3-pyridinyl, 2-fluorophenyl, cyclopentyl, or
4- cyanophenyl; wherein Y is Nor CR3, wherein R3 is hydrogen; wherein Z1,
Z2, and Z3 are all C-R4; wherein R4 is hydrogen; and wherein the conpound
exhibits potentiation of nd uR4 with an EC50 of |ess than about 1.0x10-6.
101. The conposition of claim88, wherein the conpound has a structure

r epr esent3@dThymethpdofany af cldynsN, 8, afid R20vhergih RivseneptiorRlly subdtitRRd £Bdo

i ndependent hydr.Q n ional ubst i L kyl, Cy2 is
an optionalFéc(%2@9??%?%%f%ﬁ%%%%m%%ygf%%@%gﬁﬁ%%%éﬁllg§mkﬁgg2ﬁﬁ%ptionally
substi t ut edbip}de{yll.(Qliexklet er cycl e. 102. The conposition of claim 101,
wherein the the Cy' heterocycle is an optionally substituted benzodi oxol,

furan, pyra i | e, | azol,e rim.di pe;. _pi i.di pyridine,
soxazol a1° oy AT AEE O pE UMb G T ML B ARl e € oF

nedi cament for potentiating md uR4 receptor activity in a mammal conprising
conbi ni ng2aThhvaethpbefidng af ¢lyimsflf 8cand v, valrpamR” vfhydrogampound having a
structure represented by a fornmula: C¢y NS Zi vy

33. The method of any of claims 1, 8, and 13, wherein R? is an optionally substituted C1 to
C6 alkyl selected from methyl, ethyl, n-propyl, i-propyl, cyclopropyl, n-butyl, i-butyl, s-
butyl, cyclobutyl, n-pentyl, i-pentyl, s-pentyl, neopentyl, cyclopentyl, n-hexyl, i-hexyl, s-
hexyl, dimethylbutyl, and cyclohexyl.

34. The method of any of claims 1, 8, and 13, wherein R? is an optionally substituted C3 to
C6 cycloalkyl selected from cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, and
bicyclo[3.1.0]hexyl.

35. The method of any of claims 1, 8, and 13, wherein R? is a hydrolysable residue.
36. The method of any of claims 1, 8, and 13, wherein both R' and R? are hydrogen.

37. The method of any of claims 1, 8, and 13, wherein Cy' is an optionally substituted C3 to
C10 organic residue selected from aryl, heteroaryl, cycloalkyl, heterocycloalkyl,
cycloalkenyl, and heterocycloalkenyl.

38. The method of any of claims 1, 8, and 13, wherein Cy' is an optionally substituted aryl
selected from phenyl and naphthyl.

39. The method of any of claims 1, 8, and 13, wherein Cy' is an optionally substituted
heteroaryl selected from furanyl, pyranyl, imidazolyl, thiophenyl, pyridinyl, pyridazinyl,
pyrimidinyl, pyrazinyl, triazinyl, tetrazinyl, benzofuranyl, benzothiophene, indolyl,
indazolyl, quinolinyl, naphthyridinyl, benzothiazolyl, benzooxazolyl, benzoimidazolyl,

and benzotriazolyl.

40. The method of any of claims 1, 8, and 13, wherein Cy' is an optionally substituted
cycloalkyl selected from cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl,
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0 d3 R2I ZzZCyl , IN wherein Rl and R2 are independently hydrogen,

optionally

wherein Y i

an

substituted C to C6 alkyl, an optionally substituted C3 to C6
cycl oal kywo 20r1/a1t2gdr ol ysabl e resi due; wherein Cy' andPCyarsare/ 043110
i ndependently an optionally substituted cyclic C3 to Cl10 organi c residue;

s Nor CGR3, wherein R3 is hydrogen, halide, hydroxyl,

trifluoronethyl, amno, cyano, nitro, azide, carboxam do, al koxy,

al kyl sul fon

wherein R4

t hiol,

yl, or an optionally substituted d to C6 organic residue; and
wherein each of Z1, Z2, and Z3 is independently selected fromN or C R4;

I s hydrogen, halide, hydroxyl, trifluoronethyl, am no,

cyano,

nitro, azidewkmabh@xdmkmwhbmy@dﬁy()mnvbbmydbmyuﬁmmbdmﬁwﬂ%ﬁlahmbbtionalIy

e RO oy, A PLELERE S e o

substi t ut ed
derivative

41.

42.

43.

bicyclo[3.3.0]octyl, bicyclo[4.3.0]nonyl, blcyclo[2 2. l]heptyl, b1cyclo[3.2.1]octyl,
bicyclo[4.2.1]nonyl, bicyclo[2.2.2]octyl, bicyclo[3.2.2 nonyl, and bicyclo[3.3.1 nonyl.

The method of any of claims 1, 8, and 13, wherein Cyl is an optionally substituted

heterocycloalkyl selected from oxirane, oxetane, tetrahydrofuran, tetrahydro-2H-pyran,

oxepane, oxocane, dioxirane, dioxetane, dioxolane, dioxane, dioxepane, dioxocane,
thiirane, thietane, tetrahydrothiophene, tetrahydro-2H-thiopyran, thiepane, thiocane,
dithiirane, dithietane, dithiolane, dithiane, dithiepane, dithiocane, oxathiirane,
oxathietane, oxathiolane, oxathiane, oxathiepane, oxathiocane, aziridine, azetidine,
pyrrolidone, piperidine, azepane, azocane, diaziridine, diazetidine, imidazolidine,

piperazine, diazepane, diazocane, hexahydropyrimidine, triazinane, oxaziridine,

oxazetidine, oxazolidine, morpholine, oxazepane, oxazocane, thiaziridine, thiazetidine,

thiazolidine, thiomorpholine, thiazepane, and thiazocane.

The method of any of claims 1, 8, and 13, wherein Cy' is optionally substituted
cycloalkenyl selected from cyclopropenyl, cyclobutenyl, cyclopentenyl,
cyclopentadienyl, cyclohexenyl, cyclohexadienyl, cycloheptenyl, cycloheptadienyl,

cyclooctenyl, cyclooctadienyl, cyclononenyl, and cyclononadienyl.

The method of any of claims 1, 8, and 13, wherein Cy' is optionally substituted

heterocycloalkenyl comprising a mono-, di- or tri-unsaturated analog of a

heterocycloalkyl selected from oxirane, oxetane, tetrahydrofuran, tetrahydro-2H-pyran,

oxepane, oxocane, dioxirane, dioxetane, dioxolane, dioxane, dioxepane, dioxocane,
thiirane, thietane, tetrahydrothiophene, tetrahydro-2H-thiopyran, thiepane, thiocane,
dithiirane, dithietane, dithiolane, dithiane, dithiepane, dithiocane, oxathiirane,
oxathietane, oxathiolane, oxathiane, oxathiepane, oxathiocane, aziridine, azetidine,
pyrrolidone, piperidine, azepane, azocane, diaziridine, diazetidine, imidazolidine,

piperazine, diazepane, diazocane, hexahydropyrimidine, triazinane, oxaziridine,

oxazetidine, oxazolidine, morpholine, oxazepane, oxazocane, thiaziridine, thiazetidine,

thiazolidine, thiomorpholine, thiazepane, and thiazocane.
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104. The nethod of claim 103, wherein the conpound exhibits potentiation of
nd uR4 with an EC50 of |ess than about 1.0x10-5. 105. The nethod of claim
103, wherwonotimaizenpound exhi bits potentiation of nd uRETMISRMI0OAMIECS0 oOf

| ess than about 1.0x10-6. 106. The nethod of claim 103, wherein the
conpound exhibits potentiation of nd uR4 with an EC50 of |ess than about
1.0x10-7. 107. The nethod of claim 103, wherein the conpound exhibits
potentiation of nd uR4 with an EC50 of |ess than about 1.0x10-8. 108. The
met hod of cl aim 103, the conpound having a structure represented by a
formula: 109. The nethod of claim 103, the conpound having a structure

r epr esentiddThymethpdofany af claitisd, 8, Fnd 1Aetireodn 6§ is phényl, 2a8ridinle conmpound

hayi ng a st r s ent or il a: .. r-cY1.111, The
method of *cPards BRRER oL R RRIME sl Belbilhida e, o
f or mul a: 6-fluoropyridin-2-yl, 3-fluoropyridin-2-yl, pyrazinyl, pyridazinyl, 2-thiazolyl, or 4-

thiazolyl.

45. The method of any of claims 1, 8, and 13, wherein Cy” is an optionally substituted C3 to
C10 organic residue selected from aryl, heteroaryl, cycloalkyl, heterocycloalkyl,
cycloalkenyl, and heterocycloalkenyl.

46. The method of any of claims 1, 8, and 13, wherein Cy” is an optionally substituted aryl
selected from phenyl and naphthyl.

47. The method of any of claims 1, 8, and 13, wherein Cy” is an optionally substituted
heteroaryl selected from furanyl, pyranyl, imidazolyl, thiophenyl, pyridinyl, pyridazinyl,
pyrimidinyl, pyrazinyl, triazinyl, tetrazinyl, benzofuranyl, benzothiophene, indolyl,
indazolyl, quinolinyl, naphthyridinyl, benzothiazolyl, benzooxazolyl, benzoimidazolyl,

and benzotriazolyl.

48. The method of any of claims 1, 8, and 13, wherein Cy” is an optionally substituted
cycloalkyl selected from cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl,
cyclooctyl, cyclononyl, bicyclo[3.1.0]hexyl, bicyclo[4.1.0]heptyl, bicyclo[5.1.0]octyl,
bicyclo[6.1.0]nonyl, bicyclo[3.2.0]heptyl, bicyclo[4.2.0]octyl, bicyclo[5.2.0]nonyl,
bicyclo[3.3.0]octyl, bicyclo[4.3.0]nonyl, bicyclo[2.2.1 Jheptyl, bicyclo[3.2.1]octyl,
bicyclo[4.2.1]nonyl, bicyclo[2.2.2]octyl, bicyclo[3.2.2 nonyl, and bicyclo[3.3.1 nonyl.

49. The method of any of claims 1, 8, and 13, wherein Cy2 is an optionally substituted
heterocycloalkyl selected from oxirane, oxetane, tetrahydrofuran, tetrahydro-2H-pyran,
oxepane, oxocane, dioxirane, dioxetane, dioxolane, dioxane, dioxepane, dioxocane,
thiirane, thietane, tetrahydrothiophene, tetrahydro-2H-thiopyran, thiepane, thiocane,
dithiirane, dithietane, dithiolane, dithiane, dithiepane, dithiocane, oxathiirane,
oxathietane, oxathiolane, oxathiane, oxathiepane, oxathiocane, aziridine, azetidine,
pyrrolidone, piperidine, azepane, azocane, diaziridine, diazetidine, imidazolidine,

piperazine, diazepane, diazocane, hexahydropyrimidine, triazinane, oxaziridine,
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112. The nethod of claim 103, wherein both R and R2 are hydrogen; wherein
Yis Nor CR3, wherein R3 is hydrogen; wherein Z1, Z2, and Z3 are all

C- R4; andwohwergiin’2®4 i s hydrogen. 113. The nethod of cl acmuse@/owdies ei n
both R and R2 are hydrogen; wherein Y is Nor CR3, wherein R3 is
hydrogen; wherein Z1, Z2, and Z3 are all CR4; wherein R4 is hydrogen; and
wherei n the conpound exhi bits potentiation of md uR4 wth an EC50 of | ess
than about 1. Ox 10-5. 114. The net hod of claim 103, wherein both R and R2
are hydrogen; wherein Cy' is phenyl, 2-pyridinyl, cyclohexyl, 3-pyridinyl,
2-t hi phenyl, 3-thiophenyl, 4-pyrimdinyl, 6- chloropyridin-2-yl,

6- f | uor opyr dxizetidiaey bxaz@lidihe oogyhied bxez@papt, oxprocari ydziridper thaactidmel , 2-
thiazolyl, gr 4-t.hiazo X el 2 1s. 2-chl orophenyl, 3-pyridinyl,
2-fluor opheﬁl§alz,§]1&é€éc?ﬁ%%%%%?l%ﬁ@’ﬁﬁlaﬁe@%%%dp leaﬁcf/ all;;lé'wher ein Yis Nor CR3,
wherein R3 is hydrogen; wherein Z1, Z2, and Z3 are all C-R4; and wherein R4
i s hydr ogénThelmBthodrbfeangref Haichsdf 8.cindil a WIBSsin Gieis eptivnbly subRituedd R2 ar e

hydr ogen; { 1l -pyridinyl, .c - L dinyl,

27 thi phenyl COETnSa) OG0 Rl Labodbn CEIGRAEIICy, Sy T

6- f | uor opyr cwilahe2edydnyl, Bycldhapepyaycidheptddionyl, cypyaoaenylytyclooytdidazi nyl , 2-

t hi azol yl , or o%bltaerﬁi %Qc\é/%i ‘é\r@a%{e%i n Cy2 is 2-chl orophenyl, 3-pyridinyl,

2-fl uoropherPﬁlll, cy ’operﬁy M e cyanophenyl ; wherein Y is N or C RS,
wherein R3 is hydrogen; wherein Z1, Z2, and Z3 are all C-R4; wherein R4 is
hydr ogen;51afite mhbp&ofeny héclgiogotiradd ékhiiisirtis Cpois eptidnally srbstgfitedd uR4 with an
EC50 of Ies}s1 t han aﬁ(%ut 1. 0x10-5 116 Ounqafor potentiating

terocycloalkenyl comprismg & mong-, di- "%S[rel—u%];ataf =P TR
mE uR4 receptor actiVity in A manmal;, “wherei n the conpound has a structure
r epr esent edhdgroayctoatkyldetecte@from oxirane, oxetane, tetrahydrofuran, tetrahydro-2H-pyran,

oxepane, oxocane, dioxirane, dioxetane, dioxolane, dioxane, dioxepane, dioxocane,

thiirane, thietane, tetrahydrothiophene, tetrahydro-2H-thiopyran, thiepane, thiocane,

dithiirane, dithietane, dithiolane, dithiane, dithiepane, dithiocane, oxathiirane,

oxathietane, oxathiolane, oxathiane, oxathiepane, oxathiocane, aziridine, azetidine,

pyrrolidone, piperidine, azepane, azocane, diaziridine, diazetidine, imidazolidine,

piperazine, diazepane, diazocane, hexahydropyrimidine, triazinane, oxaziridine,

oxazetidine, oxazolidine, morpholine, oxazepane, oxazocane, thiaziridine, thiazetidine,

thiazolidine, thiomorpholine, thiazepane, and thiazocane.

52. The method of any of claims 1, 8, and 13, wherein Cy” is 2-chlorophenyl, 3-pyridinyl, 2-
fluorophenyl, cyclopentyl, or 4-cyanophenyl.

53. The method of any of claims 1, 8, and 13, wherein Y is N.

54. The method of any of claims 1, 8, and 13, wherein Y is C-R?, wherein R? is hydrogen,
halide, hydroxyl, trifluoromethyl, amino, cyano, nitro, azide, carboxamido, alkoxy, thiol,

alkylsulfonyl, or an optionally substituted C1 to C6 organic residue.
55. The method of claim 54, wherein R? is hydrogen.

56. The method of claim 54, wherein R® is halide, hydroxyl, trifluoromethyl, amino, cyano,

nitro, azide, carboxamido, alkoxy, thiol, or alkylsulfonyl.
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NS Zi y 22 ROCGyl 22, 2=--------- Nk, jRL wherein R and R2 are

i ndependent |y hydrogen, an optionally substituted d to C6 al kyl, an

opti onal lwo=ohgtii2at ed C3 to C6 cycl oal kyl, or a hydrol psahiseowmsildue;
wherein Cy' and Cy2 are independently an optionally substituted cyclic C3
to C10 organic residue; wherein Yis Nor CR3, wherein R3 is hydrogen,

hal i de, hydroxyl, trifluoronethyl, am no, cyano, nitro, azide, carboxam do,
al koxy, thiol, alkylsulfonyl, or an optionally substituted d to C6 organic
resi due; and wherein each of Z1, Z2, and Z3 is independently selected from
N or C-R4; wherein R4 is hydrogen, halide, hydroxyl, trifluoronethyl,

am no, cyandhe mithpdof daiinde, whaeib B avdncpfiomillk owystitutadi@l to Chlokgansul f onyl , or
an optional %\éidlsleubsti tuted d to C6 organic residue, or a pharnaceutically
acceptabl e derivative thereof 117. Use of a conpound in the manufacture of
a nmedi canent for the treatnment of a condition associated with nG urR4

recept or S8cThasinetpod effraindrpoberdn Ras angppsiomly sehstinesdr@pe Ebengaait hydus

formil a: selected from methyl, ethyl, n-propyl, i-propyl, cyclopropyl, n-butyl, i-butyl, s-butyl,
cyclobutyl, n-pentyl, i-pentyl, s-pentyl, neopentyl, cyclopentyl, n-hexyl, i-hexyl, s-hexyl,

dimethylbutyl, and cyclohexyl.

59. The method of any of claims 1, 8, and 13, wherein Z', 7%, and Z* are all C-R*; wherein R?
is hydrogen.

60. The method of any of claims 1, 8, and 13, wherein one of Zl, Zz, and Z* is N.
61. The method of any of claims 1, 8, and 13, wherein two of Zl, Zz, and Z* are N.
62. The method of any of claims 1, 8, and 13, wherein three of Z',7% and Z* are N.
63. The method of any of claims 1, 8, and 13, wherein Z'is N.

64. The method of any of claims 1, 8, and 13, wherein Z'is C-R*; wherein R* is hydrogen,
halide, hydroxyl, trifluoromethyl, amino, cyano, nitro, azide, carboxamido, alkoxy, thiol,

alkylsulfonyl, or an optionally substituted C1 to C6 organic residue.
65. The method of claim 64, wherein R* is hydrogen.

66. The method of claim 64, wherein R? is halide, hydroxyl, trifluoromethyl, amino, cyano,

nitro, azide, carboxamido, alkoxy, thiol, or alkylsulfonyl.

67. The method of claim 64, wherein R* is an optionally substituted C1 to C6 organic

residue.

68. The method of claim 64, wherein R* is an optionally substituted C1 to C6 organic residue
selected from methyl, ethyl, n-propyl, i-propyl, cyclopropyl, n-butyl, i-butyl, s-butyl,
cyclobutyl, n-pentyl, i-pentyl, s-pentyl, neopentyl, cyclopentyl, n-hexyl, i-hexyl, s-hexyl,
dimethylbutyl, and cyclohexyl.

69. The method of any of claims 1, 8, and 13, wherein Z%is N.
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Cy NSZy R20 113 Cyl , R wherein R and R2 are independently hydrogen, an
optionally substituted d to C6 alkyl, an optionally substituted C3 to C6
cycl oal kywo 20r1/a1t2gdr ol ysabl e resi due; wherein Cy' and @g2/Us2@0/043110

i ndependently an optionally substituted cyclic C3 to Cl10 organi c residue;
wherein Y is N or CGR3, wherein R3 is hydrogen, halide, hydroxyl,
trifluoronethyl, amno, cyano, nitro, azide, carboxam do, al koxy, thiol,
al kyl sul fonyl, or an optionally substituted C to C6 organic residue; and
wherein each of Z1, Z2, and Z3 is independently selected fromN or C R4,
wherein R4 is hydrogen hal i de, hydroxyl, trifluoronmethyl, am no, cyano,
nitro, aﬂDd@hem@hbb%émvdﬁdmamwo&ymdﬂthhmmmZkyKE&1W@mmhﬂi o hadrogept i onal |y

SUb.St i t.Ut ed{l(ﬂde ]droic?(]g{rgﬁ {(%%eli gdrrpmd C anoq} haa%lH? l )élkag(:%% f’lbl €

derivative there nﬁoun ’havrng a
structure rdpyledfonyed d:nyopaoﬂlaiimsuﬁsatute@)@ 9 C6 organic remdue

71. The method of claim 70, wherein R” is hydrogen.

72. The method of claim 70, wherein R* is halide, hydroxyl, trifluoromethyl, amino, cyano,

nitro, azide, carboxamido, alkoxy, thiol, or alkylsulfonyl.

73. The method of claim 70, wherein R* is an optionally substituted C1 to C6 organic

residue.

74. The method of claim 70, wherein R* is an optionally substituted C1 to C6 organic residue
selected from methyl, ethyl, n-propyl, i-propyl, cyclopropyl, n-butyl, i-butyl, s-butyl,
cyclobutyl, n-pentyl, i-pentyl, s-pentyl, neopentyl, cyclopentyl, n-hexyl, i-hexyl, s-hexyl,
dimethylbutyl, and cyclohexyl.

75. The method of any of claims 1, 8, and 13, wherein Z*isN.

76. The method of any of claims 1, 8, and 13, wherein Z* is C-R*; wherein R* is hydrogen,
halide, hydroxyl, trifluoromethyl, amino, cyano, nitro, azide, carboxamido, alkoxy, thiol,

alkylsulfonyl, or an optionally substituted C1 to C6 organic residue.
77. The method of claim 76, wherein R* is hydrogen.

78. The method of claim 76, wherein R* is halide, hydroxyl, trifluoromethyl, amino, cyano,

nitro, azide, carboxamido, alkoxy, thiol, or alkylsulfonyl.

79. The method of claim 76, wherein R* is an optionally substituted C1 to C6 organic

residue.

80. The method of claim 76, wherein R* is an optionally substituted C1 to C6 organic residue
selected from methyl, ethyl, n-propyl, i-propyl, cyclopropyl, n-butyl, i-butyl, s-butyl,
cyclobutyl, n-pentyl, i-pentyl, s-pentyl, neopentyl, cyclopentyl, n-hexyl, i-hexyl, s-hexyl,
dimethylbutyl, and cyclohexyl.
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NS Z1 /y RO H3r. 1 ZN wherein Rl and R2 are independently hydrogen, an
optionally substituted d to C6 alkyl, an optionally substituted C3 to C6
cycl oal kywo 20r1/a1t2gdr ol ysabl e resi due; wherein Cy' and @g2/Us2@0/043110

i ndependently an optionally substituted cyclic C3 to Cl10 organi c residue;
wherein Y is N or CGR3, wherein R3 is hydrogen, halide, hydroxyl,
trifluoronethyl, amno, cyano, nitro, azide, carboxam do, al koxy, thiol,
al kyl sul fonyl, or an optionally substituted C to C6 organic residue; and
wherein each of Z1, Z2, and Z3 is independently selected fromN or C R4;
wherein R4 is hydrogen, halide, hydroxyl, trifluoronethyl, am no, cyano,
nitro, aildéhe wathbbstzamydbslaialskosyand tlhj whereimbady RS ahd Rhart hydspgeanwhystinonal | y
substituted t Q i£.residue, or .aphar ut i y. c bl e
Ger vat i ve. 1 RePeB s SHEENE of RRbRNR iR 2 iR e STSKY ARESBAMEY °,,
agent knownRt b hytopease m3 uR4 receptor activity, or

82. The method of any of claims 1, 8, and 13, wherein both R' and R* are hydrogen; wherein
Y is N or C-R?, wherein R® is hydrogen; wherein Z', 7% and Z’ are all C-R*; wherein R*
is hydrogen; and wherein the compound exhibits potentiation of mGIluR4 with an ECsy of

less than about 1.0x107,

83. The method of any of claims 1, 8, and 13, wherein both R' and R* are hydrogen; wherein
Cy' is phenyl, 2-pyridinyl, cyclohexyl, 3-pyridinyl, 2-thiphenyl, 3-thiophenyl, 4-
pyrimidinyl, 6-chloropyridin-2-yl, 6-fluoropyridin-2-yl, 3-fluoropyridin-2-yl, pyrazinyl,
pyridazinyl, 2-thiazolyl, or 4-thiazolyl; wherein Cy” is 2-chlorophenyl, 3-pyridinyl, 2-
fluorophenyl, cyclopentyl, or 4-cyanophenyl; wherein Y is N or C-R’, wherein R® is
hydrogen; wherein Z', 7% and Z° are all C-R*; and wherein R* is hydrogen.

84. The method of any of claims 1, 8, and 13, wherein both R' and R* are hydrogen; wherein
Cy' is phenyl, 2-pyridinyl, cyclohexyl, 3-pyridinyl, 2-thiphenyl, 3-thiophenyl, 4-
pyrimidinyl, 6-chloropyridin-2-yl, 6-fluoropyridin-2-yl, 3-fluoropyridin-2-yl, pyrazinyl,
pyridazinyl, 2-thiazolyl, or 4-thiazolyl; wherein Cy” is 2-chlorophenyl, 3-pyridinyl, 2-
fluorophenyl, cyclopentyl, or 4-cyanophenyl; wherein Y is N or C-R’, wherein R® is
hydrogen; wherein Z', 7% and Z° are all C-R*; wherein R* is hydrogen; and wherein the

compound exhibits potentiation of mGluR4 with an ECs of less than about 1.0x107.

85. The method of claims 1, 8, and 13, wherein the compound has a structure represented by

a formula:

Cy\2 O
7§\/\/N

Il
N
/ ~
0 H—Cy'
R? bL N/ y

\

H

B

wherein R' and R” are independently hydrogen or an optionally substituted C1 to C6
alkyl, Cy” is an optionally substituted phenyl or piperadine, and Cy' is an optionally
substituted phenyl or heteroaryl.
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c. an agent known to nd uR4 receptor activity. 119. The kit of claim 118,
wherein the one or nore agoni st or agent conprises glutamate. 120. The kit
of clai mwooimvherei n the at | east one conpound and t hePromarseo10mw31@0 agoni st
or agent are co-fornmulated. 121. The kit of claim 118, wherein the at |east
one conpound and the one or nore agoni st or agent are co-packaged. 122. A
conpound conprising a structure represented by a fornula: C¢ NS Zi y 2/
"-r RO 113 ZzCyl " IN

86. The method of claim 85, wherein the the Cy' heteroaryl is an optionally substituted
benzodioxol, furan, pyran, imidazole, thiazole, pyrimidine, piperidine, pyridine,

isoxazole, pyrazine, thiophene

87. The method of any of claims 1, 8, and 13, wherein the compound has a structure

represented by a formula:

Q\ \\// Q\ \\//
N
N N KIH >
H N

H
H B
. N, =N . N
L0 YOO
Cl N Cl H N =
H H

Cl H N Cl

O\//O F O\\//O
N,S N N—= N/S N N=
I N I N

cl H \@ \ 7/ ¢ H \E:E >—§\_ )

N
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wherein R and R2 are independently hydrogen, an optionally substituted C
to C6 al kyl, an optionally substituted C3 to C6 cycloal kyl, or a
hydr ol ysaWbeoriggiae; wherein Cy' and Cy2 are independerCiryusanooptiional |y
substituted cyclic C3 to Cl10 organic residue; wherein Cy' is phenyl,
2-pyridinyl, cyclohexyl, 3-pyridinyl, 2-thiphenyl, 3-thiophenyl, 4-
pyrimdinyl, 6-chloropyridin-2-yl, 6-fluoropyridin-2-yl,
3-fluoropyridin-2-yl, pyrazinyl, pyridazinyl, 2-thiazolyl, or 4-thiazolyl,
wherein CyL is 2-chl orophenyl, 3-pyridinyl, 2-fluorophenyl, cyclopentyl, or
4- cyanophenyl; wherein Y is Nor CR3, wherein R3 is hydrogen, halide,
hydr oxyl , trifluoigilthyk) am no, cyan |ty@) a2|de carboxanldo al koxy,
Q

t hi ol , aIkyIsquo o’ ap ooﬁlon. u C C6 organi c
resi due; and whereiln é&chm;i .nd uep--a Iy selected from
N or C-R4; whereina s ogen, --Ilde Ihyd 25y h uoronethyl

am no, cyano, nitro, azide, canboxam do, alkoxy, t hitpl , aIkyIsquonyI or
an optionally substituted O to C6 organic residue, or a pharnaceutlcally
accept abl e derlvg&lve thereof, with the proviso that wherein both R and R2
are hydrogen wher Y bsoN or G H whe élo Z2, and Z3 are all CH

then Cy' is phenyl i cyc -he 3%¥ 'dNnyIS 2-thipheny|,
3-t hi ophenyl, 4- pyrlnldﬁhy r|o|n- -\fiig; }Ldgﬂppyridin-Z-yl,
3- quoropyrldln 2-yl, pytazi prr 2|nyl H2 §l yl>~or 4- thiazolyl;

and then Cy2 is 2- chIorophenyI yr|d|nyI 2- quorophenyI cycl opentyl,
or 4- cyanophenyl. 123. The conpound of cIa|n1122 wher ei n both R and R2
are hydrogen; wherein Y is N or erein R3 is hydrogen; wherein Z1,
Z2, and Z3 are all R4%§and whereln RA hyg@ogen 124. The conpound of
claim 122, wherei R3 ﬁg:gh@ \-Nogemh 125. The conpound
of cIa|n1122 mhere n 3 aIF :Ereln at | east one
R4 is not hydrogen Th odhd of cIa|n1 Nwheﬁbln at | east one of
Zl, 72, and Z3 is N
) 0. 0 O/AY)
D T
Cl N \ 7 ¢ \
H F , H ,
oO. 0O F F
sl N o, 0 F
N N .S N
c M N )
N Cl N
F B B
O, O Cl o, 0 R
S N .S N
N N\ N A\
c c M
N N
F B H B
o, 0 0.0 FF
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127. The conpound of claim 122, wherein both R and R2 are hydrogen;
wherein Yis Nor CR3, wherein R3 is hydrogen; wherein Z1, Z2, and Z3 are
al |l C R4;woherigiin2R4 i s hydrogen; and wherei n t he conpoeau/uszénoloiiizo
potentiation of nd uR4 with an EC50 of |less than about 1. 0 x 10-5. 128.
The conmpound of claim 122, wherein both Rl and R2 are hydrogen; wherein Y
is N wherein Z1, Z2, and Z3 are all CH and wherein the conpound exhibits
potentiation of nd uR4 with an EC50 of |ess than about 1.0x10-5. 129. The
conmpound of claim 122, wherein both Rl and R2 are hydrogen; wherein Y is
CH wherein Z1, Z2, and Z3 are all CH, and wherein the conpound exhibits

potenti ation of R4OV\,iéh an EC50 of lessfFthan about 1.0x10-5. 130. The
conpound of clai , gherein the /&o doegzﬁi bits potentiation of n3d uR4
. OXTP- 571341

with an EC50 of | &8s tNian ‘{E d: feNedfpoyd of claim 122,

wherein the conpound éXxhi Latipn of @ 4/WRh An EC50 of |ess
t han about 1.0x10-6. 132. e ¢pnpodnd of claimI22H wherein the conpound
exhibits potentiation of nd uR4 with an EC50 of |ess than about 1.0x10-7.

133. The conpob claim 122, wherein conmpound exhi bits potentiation
of mMduR4 with a (p\gf,olessthan abbu
claim 122, the co net st Negt u
/H R Fof v\ 4
H

8. 134. The conpound of

-

Cl N\ //
F
O\\/O o, 0O
PO T
F N N\ /¢ N N\
H 2 H 2
0. .0
0. O N\
N Cl NS N N
N N\ ° H N\ \ / F
5 H \ Cl N
F



135. The conpound of claim 122,
by a formula: C¢ H Cyl 136. The conpound

hayi ng a woroouar®22r epresented by a formul a:

o\\,/o
N 0
aAesosh
\\//
N O-
N \IN
N
N/
H
@ @
N
H
0, 0
.S N S
U<
H |
F H N Cl

or

t he conpound haying a structure represented
t he conmpound
Cy 2 9 R2PCylusS2010/043110

of claim122,

O

O\\ 0

(4
OV
H

IZO

O~

)

// N N=

O\
N”
H

oN ,,o
Nig N:\N
H >—§\J

o\\s,/o

N

H

88. A pharmaceutical composition comprising a therapeutically effective amount of a

compound having a structure represented by a formula:

2
oy Q.
2N g\‘z [j“
an
ZZZN
R
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137. The conpound of claim 122, the conpound having a structure represented
by a formul a: 138. The conpound of claim 122, wherein Cy' is phenyl,

2- pyri di nyb20oyaieexyl , 3-pyridinyl, 2-thiphenyl, 3-thipophmseyilo/ 043110
4-pyrimdinyl, 6-chloropyridin-2-yl, 6-fluoropyridin-2-yl, 3-
fluoropyridin-2-yl, pyrazinyl, pyridazinyl, 2-thiazolyl, or 4-thiazolyl.
139. The conpound of claim 122, wherein Cy2 is 2-chlorophenyl, 3-pyridinyl,
2-fluorophenyl, cyclopentyl, or 4-cyanophenyl. 140. The conpound of cl aim
122, wherein the conmpound has a structure represented by a forrmula: Cy2 9
NS R2 0 wherein R and R2 are independently hydrogen or an optionally
subst i t ut edwiltrein®k' @6d BF kiglinde@y@eitly ladrogpt, ko nptidnyl substitited Cé to Phelryl or

pi per adi ne, OYAN i I u i d or heteroaryl. 141.
The conpounﬁgﬁgm§¥gﬁﬁ§%%g?9§%ggg?éC%ﬁ%yfaéa%gﬁﬁwgﬁgﬁgﬁﬁ§1 is an optionally
substituted benzodi oxol, furan, pyran, imdazole, thiazole, pyrimdine,

pi peri di ne, whyrindiyhend Cxoxaindérendqyly ax prtwnalihubghepecyclic C3 to C10

organic residue;

wherein Y is N or C-R’, wherein R’ is hydrogen, halide, hydroxyl, triftuoromethyl,
amino, cyano, nitro, azide, carboxamido, alkoxy, thiol, alkylsulfonyl, or an optionally

substituted C1 to C6 organic residue; and

wherein each of Zl, Zz, and Z° is independently selected from N or C—R4; wherein R* is
hydrogen, halide, hydroxyl, trifluoromethyl, amino, cyano, nitro, azide, carboxamido,

alkoxy, thiol, alkylsulfonyl, or an optionally substituted C1 to C6 organic residue,
or a pharmaceutically acceptable derivative thereof, and
a pharmaceutically acceptable carrier.

89. The composition of claim 88, wherein the compound exhibits potentiation of mGluR4

with an ECs, of less than about 1.0x107.

90. The composition of claim 88, wherein the compound exhibits potentiation of mGluR4

with an ECs, of less than about 1.0x107¢

91. The composition of claim 88, wherein the compound exhibits potentiation of mGluR4

with an ECs of less than about 1.0x107.

92. The composition of claim 88, wherein the compound exhibits potentiation of mGluR4

with an ECso of less than about 1.0x107".
93. The composition of claim 88, the compound having a structure represented by a formula:

Cy\2
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142. The conpound of claim 122, present as: NC i

WO 2011/011722 PCT/US2010/043110

94.

95.

96.

97.

98.

99.

The composition of claim 88, the compound having a structure represented by a formula:

N=¢ N
H 0\@ >—Cy'

N
H

The composition of claim 88, the compound having a structure represented by a formula:

cy? 0
N—-S
/ H\/\/\\ 1
R? 0 b »—Cy
\R1

O
IN_ﬁ
N

L

The composition of claim 88, wherein both R' and R? are hydrogen; wherein Y is N or C-
R?, wherein R is hydrogen; wherein Z',Z? and Z° are all C-R*; and wherein R* is

hydrogen.

The composition of claim 88, wherein both R' and R? are hydrogen; wherein Y is N or C-
R?, wherein R is hydrogen; wherein Z', 7% and Z* are all C-R*; wherein R* is hydrogen;
and wherein the compound exhibits potentiation of mGluR4 with an ECs; of less than

about 1.0x10°®.

The composition of claim 88, wherein both R' and R* are hydrogen; wherein Cy' is
phenyl, 2-pyridinyl, cyclohexyl, 3-pyridinyl, 2-thiphenyl, 3-thiophenyl, 4-pyrimidinyl, 6-
chloropyridin-2-yl, 6-fluoropyridin-2-yl, 3-fluoropyridin-2-yl, pyrazinyl, pyridazinyl, 2-
thiazolyl, or 4-thiazolyl; wherein Cy” is 2-chlorophenyl, 3-pyridinyl, 2-fluorophenyl,
cyclopentyl, or 4-cyanophenyl; wherein Y is N or C-R’, wherein R’ is hydrogen; wherein

Z', 7%, and Z* are all C-R*; and wherein R* is hydrogen.
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143. A nethod for potentiating nd uR4 activity in at |east one cel
conprising the step of contacting the at |east one cell with at | east one
conpound Wb 2aryo10f22cl ai ns 122- 142 in an anount effectivecraSpavemiiiat e

n3d uR4 receptor activity in the at |east one cell. 144. A nethod for
potentiating md uR4 activity in a subject conprising the step of

adm nistering to the subject a therapeutically effective anount of at | east
one conpound of any of clains 122-142, in a dosage and anount effective to
potentiate nd uR4 receptor activity in the subject. 145. The met hod of
claim 144, wherein the subject is a mammal 146. The net hod of cl ai m 144,
wher ei n 10heThudjngositipsofrldimf@nwhardii bothie améRher hydrogdnaivireieindy' wher ei n t he

subj ect has_been, di sed. with a d. for. potentiation of : ecept or
Subl ot s S AR AL SO P BB, S R, oo
further CpndﬂmspmgmmhemSE@@mqﬁndMéhyh$§Mm@pﬁmﬁmbwe@wmhmyhpgﬂmmnﬁeﬂ-for

o o ai sor abiasL ot Rt Piekinl i Sah b L BE o her oSS o
ngur otr ?I‘IS ntRsipemyllyst-upabpienyli ilﬂhﬁeitﬂa{mm OICCOR]b,I’ViI}g:.l‘dilng?t i@ﬁy&?@@l; Q'_flereinlzz 140
adm nisteripg_to the ma at | east. one conpound of any o [y - ,
T dosage i ituHE LT RE AGETLD. it PUbeS B AEaT e YAt Hie

potentiation of mGluR4 with an ECs, of less than about 1.0x10°.

101. The composition of claim 88, wherein the compound has a structure represented by a

formula:

Cy2 0]

\

7§\/\/N

Il
N
/ ~
0 H—Cy'
R? bL N/ y

\

H

B

wherein R' and R? are independently hydrogen or an optionally substituted C1 to C6
alkyl, Cy* is an optionally substituted phenyl or piperadine, and Cy' is an optionally
substituted phenyl or hetercycle.

102. The composition of claim 101, wherein the the Cy' heterocycle is an optionally
substituted benzodioxol, furan, pyran, imidazole, thiazole, pyrimidine, piperidine,

pyridine, isoxazole, pyrazine, thiophene

103. A method for the manufacture of a medicament for potentiating mGluR4 receptor activity
in a mammal comprising combining a therapeutically effective amount of a compound

having a structure represented by a formula:

Cy2 O
NS 7'y
/ T \\/\\ 1
R2 o | —Cy
z 29L\N/
i?1

wherein R' and R” are independently hydrogen, an optionally substituted C1 to C6 alkyl,
an optionally substituted C3 to C6 cycloalkyl, or a hydrolysable residue;
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150. The nethod of claim 149, wherein the disorder is selected from
psychosi s, schi zophrenia, conduct disorder, disruptive behavior disorder,

bi pol ar dwveandari72psychoti c epi sodes of anxiety, anxietpcaasecioatado w th
psychosi s, psychotic nood di sorders such as severe nmjor depressive

di sorder; nood disorders associated with psychotic disorders, acute nani a,
depression associated with bipolar disorder, nood disorders associated with
schi zophreni a, behavi oral manifestations of nental retardation, conduct

di sorder, autistic disorder; novenent disorders, Tourette's syndrone,
akinetic-rigid syndrome, novenent disorders associated with Parkinson's

di sease, tawtiévie @y sid GFsiraindefrcodenily duomsinalhdsuheimtotiegin€s &t Coh based
dyskinesiasOrg&Egg%hgn deficit hyperactivity disorder, cognitive disorders,
denenti as, an nmenory di sorders. 151. The nethod of claim 149, wherein the
di sorder is Parkinson's disease. 152. The net hod of claim 149, wherein the
di sorder i swhemialf 5Nogfi G&', vereetioR jsdydioan halisle divdorale trifiioswrsitat.ed wit h

nEd uR4 rece r I Vi S [.on. e o) | aj. 9, wherein
the i sor dorng: SN, sy wHELHRSkIRD, uka il yRELMR L B ReB e 1

nd uR4 neur atbs@EnsAiCs 30 6N oPpsit uesalue,omdsel ected from schi zophreni a,
psychosi s, "schizophreni a-spectrunt di sorders, depression, bipolar

di sorder, c L4 i od 3. i L td i SOr ety

i sor dor s, arRehiats S LGN IRbichhy SRRSO

r ecept or - r ehalregdndiagide, digdroxyl 16 fluordhethye bmow, okng ndionrZAd carbdrameda t he
manmal s a_huwrap. (155, e met hod.of ..cl al m rein. the manmmal has
been di agnotbtaisl TRl Han of s B TS0 i P oS Rulen 156, The
met hod of claim 149, further conprising the step of identifying a manmal
havi ng a neeth flormiceetmpiencepsfible daivdireahetesf, 157. Use of a conpound for
potentiating nd uR4 receptor activity in a mammal, wherein the conpound has

a structureyipRiGsRRAL&EHcAY dfechRbMithRer &Y NS Zi y 22 ROGYI

104. The method of claim 103, wherein the compound exhibits potentiation of mGIluR4 with
an ECs of less than about 1.0x107.

105. The method of claim 103, wherein the compound exhibits potentiation of mGluR4 with
an ECs of less than about 1.0x10°.

106. The method of claim 103, wherein the compound exhibits potentiation of mGIluR4 with
an ECsp of less than about 1.0x107".

107. The method of claim 103, wherein the compound exhibits potentiation of mGluR4 with
an ECs of less than about 1.0x107,

108. The method of claim 103, the compound having a structure represented by a formula:

Cy\2

%
N-S
0 \/\/N
#0 [\%i\\>*CW
N
\R1

109. The method of claim 103, the compound having a structure represented by a formula:
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zZ2Z , 2=-------- INk, jR1L wherein Rl and R2 are independently hydrogen, an
optionally substituted d to C6 alkyl, an optionally substituted C3 to C6
cycl oal kywo 20r1/a1t2gdr ol ysabl e resi due; wherein Cy' and @g2/Us2@0/043110

i ndependently an optionally substituted cyclic C3 to C10 organic residue;
wherein Y is N or CGR3, wherein R3 is hydrogen, halide, hydroxyl,
trifluoronethyl, amno, cyano, nitro, azide, carboxam do, al koxy, thiol,
al kyl sul fonyl, or an optionally substituted C to C6 organic residue; and
wherein each of Z1, Z2, and Z3 is independently selected fromN or C R4;
wherein R4 is hydrogen, halide, hydroxyl, trifluoronethyl, am no, cyano,
nitro, azide, carboxami do, al kewy,Qthiol, alkylsulfonyl, or an optionally

substituted O to C6 organi c resNdpe.~qor-Na pharmaceutically acceptabl e salt
t hereof or a pharnaceutically a'dce(pt UetdyVati ve thereof 158. The use of
clai m 157, wherein the conpound is corbi Med with a pharnmaceutically

acceptabl e carrier. 159. The use of claintl157,. wherein the conpound is a
conmpound of any of clains 122-142. 160. The use of claim 157, wherein the

marmmal - $) ATiHERod dftiim 10§, HE Eorfoufid RVARfruc@f Bpt &7k b§ 7 RFRGRT

111. The method of claim 103, the compound having a structure represented by a formula:

CR Q

IN_ﬁ
N

L

112. The method of claim 103, wherein both R' and R* are hydrogen; wherein Y is N or C-R’,

wherein R? is hydrogen; wherein Z',Z? and Z° are all C-R*; and wherein R? is hydrogen.

113. The method of claim 103, wherein both R' and R? are hydrogen; wherein Y is N or C-R”,
wherein R® is hydrogen; wherein Z', 7% and Z° are all C-R*; wherein R* is hydrogen; and
wherein the compound exhibits potentiation of mGluR4 with an ECsg of less than about

1.0x107>.

114. The method of claim 103, wherein both R' and R? are hydrogen; wherein Cy' is phenyl,
2-pyridinyl, cyclohexyl, 3-pyridinyl, 2-thiphenyl, 3-thiophenyl, 4-pyrimidinyl, 6-
chloropyridin-2-yl, 6-fluoropyridin-2-yl, 3-fluoropyridin-2-yl, pyrazinyl, pyridazinyl, 2-
thiazolyl, or 4-thiazolyl; wherein Cy” is 2-chlorophenyl, 3-pyridinyl, 2-fluorophenyl,
cyclopentyl, or 4-cyanophenyl; wherein Y is N or C-R?, wherein R is hydrogen; wherein

Z', 7%, and Z® are all C-R*; and wherein R* is hydrogen.

115. The method of claim 103, wherein both R' and R” are hydrogen; wherein Cy' is phenyl,
2-pyridinyl, cyclohexyl, 3-pyridinyl, 2-thiphenyl, 3-thiophenyl, 4-pyrimidinyl, 6-
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162. The use of claim 157, as a treatnment of a disorder in a mamml 163.

The use of claim 162, wherein the disorder is a neurol ogi cal and/or

psychi at rwo 2diiganer associ ated with m3d uR4 receptor actcriusgoidpsiiunct i on.

164. The use of claim 162, wherein the disorder is Parkinson' s disease.

165. A nethod for the treatnent of a neurotransm ssion dysfunction

associated with 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 mammal, the conmpound having a

structure represented by a formula: C¢ NS Zi y 2Z ROY Z, 2----- ", ci ZIN
chloropyridin-2-yl, 6-fluoropyridin-2-yl, 3-fluoropyridin-2-yl, pyrazinyl, pyridazinyl, 2-

thiazolyl, or 4-thiazolyl; wherein Cy” is 2-chlorophenyl, 3-pyridinyl, 2-fluorophenyl,
cyclopentyl, or 4-cyanophenyl; wherein Y is N or C-R’, wherein R’ is hydrogen; wherein
Z', 7%, and Z* are all C-R*; wherein R* is hydrogen; and wherein the compound exhibits

potentiation of mGluR4 with an ECs of less than about 1.0x107.

116. Use of a compound for potentiating mGluR4 receptor activity in a mammal, wherein the

compound has a structure represented by a formula:

Cy2 O
NS 7y
7 2z
\22 N

)
R1
B

wherein R' and R” are independently hydrogen, an optionally substituted C1 to C6 alkyl,
an optionally substituted C3 to C6 cycloalkyl, or a hydrolysable residue;

wherein Cy' and Cy” are independently an optionally substituted cyclic C3 to C10

organic residue;

wherein Y is N or C-R’, wherein R’ is hydrogen, halide, hydroxyl, triftuoromethyl,
amino, cyano, nitro, azide, carboxamido, alkoxy, thiol, alkylsulfonyl, or an optionally

substituted C1 to C6 organic residue; and

wherein each of Zl, Zz, and Z° is independently selected from N or C—R4; wherein R* is
hydrogen, halide, hydroxyl, trifluoromethyl, amino, cyano, nitro, azide, carboxamido,

alkoxy, thiol, alkylsulfonyl, or an optionally substituted C1 to C6 organic residue,
or a pharmaceutically acceptable derivative thereof.

117. Use of a compound in the manufacture of a medicament for the treatment of a condition
associated with mGluR4 receptor activity, the compound having a structure represented

by a formula:
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wherein R

and R2 are independently hydrogen, an optionally substituted C

to C6 al kyl, an optionally substituted C3 to C6 cycloal kyl, or a

hydr ol ysaWbeoriggiae; wherein Cy' and Cy2 are independerCiryusanooptiional |y

substituted cyclic C3 to C10 organic residue; wherein Yis N or CRS,
wherein R3 is hydrogen, halide, hydroxyl, trifluoronethyl, am no,

nitro, azi

de, carboxam do, al koxy, thiol, alkylsulfonyl, or an optionally

substituted G to C6 organic residue; and wherein each of Z1, Z2,
i ndependently selected fromN or CR4; wherein R4 is hydrogen, hal

hydr oxyl ,

trifluoromethyl, amno, cyano, nitro, azide, carboxam do,

thiol, alkylsulfonyl or an oprod%IIy substituted C to C6 organi

resi due,; or a pharnaceutlcally &G%Qpiabhe salt thereof or a
pharmaceutical Iy acceptable dem%vabﬂye her@yt with a drug having
si de-effect of increasing netabotroﬁl rUtamate receptor activity.

cyano,

and Z3 is

i de,

al koxy,

c

a known
166.

nmet hod for the treatment of a neurotransnRSS|qn dysfunction or other

di sease st

ate associated with n3d uR4 activity in a mammal conpri si

ng the

step of co- 8 LIRS LG | ROt §Que Q}%ﬁ%gg@lrogéﬁ ah ‘8@%&@?@38@%@%&@% {:ﬁ gdosage

and anount

ectlve trea nét1 o

havi ng a st anmntlondlyrsamtmselh@bub Oy cyalohluyhat ahydeylydlBleZesidue2Z ROY

118.

wherein Cy' and Cy” are independently an optionally substituted cyclic C3 to C10

organic residue;

wherein Y is N or C-R’, wherein R’ is hydrogen, halide, hydroxyl, trifluoromethyl,
amino, cyano, nitro, azide, carboxamido, alkoxy, thiol, alkylsulfonyl, or an optionally

substituted C1 to C6 organic residue; and

wherein each of Zl, Zz, and Z° is independently selected from N or C—R4; wherein R* is
hydrogen, halide, hydroxyl, trifluoromethyl, amino, cyano, nitro, azide, carboxamido,

alkoxy, thiol, alkylsulfonyl, or an optionally substituted C1 to C6 organic residue,
or a pharmaceutically acceptable derivative thereof.

A kit comprising at least one compound having a structure represented by a formula:

2
Cy\ %
H\/ \\/Y\\ c
23 y
R1

onpound

wherein R' and R? are independently hydrogen, an optionally substituted C1 to C6 alkyl,

an optionally substituted C3 to C6 cycloalkyl, or a hydrolysable residue;

wherein Cy' and Cy” are independently an optionally substituted cyclic C3 to C10

organic residue;

wherein Y is N or C-R’, wherein R’ is hydrogen, halide, hydroxyl, triftuoromethyl,
amino, cyano, nitro, azide, carboxamido, alkoxy, thiol, alkylsulfonyl, or an optionally

substituted C1 to C6 organic residue; and
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Z, 2----- ", ¢ i ZIN wherein R and R2 are independently hydrogen, an
optionally substituted d to C6 alkyl, an optionally substituted C3 to C6
cycl oal kywo 20r1/a1t2gdr ol ysabl e resi due; wherein Cy' and @g2/Us2@0/043110

i ndependently an optionally substituted cyclic C3 to C10 organic residue;
wherein Y is N or CGR3, wherein R3 is hydrogen, halide, hydroxyl,
trifluoronethyl, amno, cyano, nitro, azide, carboxam do, al koxy, thiol,

al kyl sul fonyl, or an optionally substituted C to C6 organic residue; and
wherein each of Z1, Z2, and Z3 is independently selected fromN or C R4;
wherein R4 is hydrogen, halide, hydroxyl, trifluoronethyl, am no, cyano,
nitro, azi dehercarchdxedi 06, amll K dxipdertchdankly se¢dtad fsarh Nomygl-R*; ethemin Rt i onal |y
substituted t organi g r.esidue. or pha uti.cal |l y acceptable salt
Chereof “or - BaspPERAbRRRLHf FERLENF e R MR REE M oA " 0r o
known t o trdabdxyathdil sdkydertfoad seocahaptchally substitned €430 6§ ongehebeiduopi ¢ gl ut amat e
receptor activity. 167. A nethod for the treatnent of a neurotransm ssion

dystuncti onoof ok ek, fll APAYEEHANGH AFRARL NS th MO UR activity in a
manmal conprls?ng Re s ep of ‘co-adm ni's ering to the mamual at |east one
conpound in a dosage and amount effective to treat the dysfunction in the

mammal , t heoworpouand havi ng a structure represented by a fornula: Cy

a. a mGluR4 receptor agonist,
b. an agent known to increase mGluR4 receptor activity, or
c. an agent known to mGluR4 receptor activity.
119. The kit of claim 118, wherein the one or more agonist or agent comprises glutamate.

120. The kit of claim 118, wherein the at least one compound and the one or more agonist or

agent are co-formulated.

121. The kit of claim 118, wherein the at least one compound and the one or more agonist or

agent are co-packaged.

122. A compound comprising a structure represented by a formula:

wherein R' and R* are independently hydrogen, an optionally substituted C1 to C6 alkyl,
an optionally substituted C3 to C6 cycloalkyl, or a hydrolysable residue;

wherein Cy' and Cy” are independently an optionally substituted cyclic C3 to C10

organic residue;

wherein Cy' is phenyl, 2-pyridinyl, cyclohexyl, 3-pyridinyl, 2-thiphenyl, 3-thiophenyl, 4-
pyrimidinyl, 6-chloropyridin-2-yl, 6-fluoropyridin-2-yl, 3-fluoropyridin-2-yl, pyrazinyl,
pyridazinyl, 2-thiazolyl, or 4-thiazolyl;
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NS Zi y RGyl 73 ---- Z2 " wherein Rl and R2 are independently hydrogen,
an optionally substituted d to C6 alkyl, an optionally substituted C3 to
C6 cycl oavbybi/wan72a hydrol ysabl e resi due; wherein Cy' amrdT@g201a/083110

i ndependently an optionally substituted cyclic C3 to C10 organic residue;
wherein Y is N or CGR3, wherein R3 is hydrogen, halide, hydroxyl,
trifluoronethyl, amno, cyano, nitro, azide, carboxam do, al koxy, thiol,
al kyl sul fonyl, or an optionally substituted C to C6 organic residue; and
wherein each of Z1, Z2, and Z3 is independently selected fromN or C R4;
wherein R4 is hydrogen, halide, hydroxyl, trifluoronethyl, am no, cyano,
nitro, azi deherear®dxantldooplmhkokpyridihylol-fluebityengluéclmyihtyl, or4-an opti onal |y
substi t ut edC gn 12,50 organi ¢ residue; or a pharmaceutically acceptable salt
t her eof or ayp armaceut i cal | y acceptabl e derivative thereof with a drug
known to treat the neurotgansm’ ss; on dysfunction. 168. The nethod of any
one of cl ai whergiB5¢ B6Yor GRervdiereicB- mdiilnegany halidorhyideoxgl bgtvaramiegiyly

simult aneougmino, cyano, nitro, azide, carboxamido, alkoxy, thiol, alkylsulfonyl, or an optionally

substituted C1 to C6 organic residue; and

wherein each of Z', Z2, and Z° is independently selected from N or C-R*; wherein R* is
hydrogen, halide, hydroxyl, trifluoromethyl, amino, cyano, nitro, azide, carboxamido,

alkoxy, thiol, alkylsulfonyl, or an optionally substituted C1 to C6 organic residue,
or a pharmaceutically acceptable derivative thereof,

with the proviso that wherein both R' and R* are hydrogen, wherein Y is N or C-H;
wherein Z', Z*, and Z’ are all C-H; then Cy' is phenyl, 2-pyridinyl, cyclohexyl, 3-
pyridinyl, 2-thiphenyl, 3-thiophenyl, 4-pyrimidinyl, 6-chloropyridin-2-yl, 6-
fluoropyridin-2-yl, 3-fluoropyridin-2-yl, pyrazinyl, pyridazinyl, 2-thiazolyl, or 4-
thiazolyl; and then Cy” is 2-chlorophenyl, 3-pyridinyl, 2-fluorophenyl, cyclopentyl, or 4-
cyanophenyl.

123. The compound of claim 122, wherein both R' and R* are hydrogen; wherein Y is N or C-
R?, wherein R is hydrogen; wherein Z',Z? and Z° are all C-R*; and wherein R* is

hydrogen.
124. The compound of claim 122, wherein Y is C-R?, wherein R® is not hydrogen.

125. The compound of claim 122, wherein Z', 7%, and Z* are all C-R*; and wherein at least

one R* is not hydrogen.
126. The compound of claim 122, wherein at least one of Zl, Zz, and Z’ is N.

127. The compound of claim 122, wherein both R' and R? are hydrogen; wherein Y is N or C-
R?, wherein R is hydrogen; wherein Z', 72 and Z* are all C-R*; wherein R” is hydrogen;
and wherein the compound exhibits potentiation of mGluR4 with an ECs; of less than

about 1.0x107.
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169. The nethod of any one of clains 165-167, wherein co-admnstration is
sequential. 170. The nethod of any one of clains 165-167, wherein the
manmal i swa 2human722171. The nmet hod of any one of cl ai ns PCEASLEH/0430@r €i N

t he dysfunction is Parkinson's disease. 172. The nethod of any one of
clainms 165-167, wherein the dysfunction is schizophrenia, psychosis,

"schi zophreni a- spectrunt di sorder, depression, bipolar disorder, cognitive
di sorder, delirium ammestic disorder, anxiety disorder, attention

di sorder, obesity, eating disorder, or NVDA receptor-rel ated disorder.

128. The compound of claim 122, wherein both R' and R* are hydrogen; wherein Y is N;
wherein Zl, Zz, and Z° are all C-H; and wherein the compound exhibits potentiation of

mGluR4 with an ECsp of less than about 1.0x107.

129. The compound of claim 122, wherein both R' and R* are hydrogen; wherein Y is C-H;
wherein Z', Z?, and Z° are all C-H; and wherein the compound exhibits potentiation of

mGluR4 with an ECsg of less than about 1.0x107.

130. The compound of claim 122, wherein the compound exhibits potentiation of mGluR4

with an ECs of less than about 1.0x107

131. The compound of claim 122, wherein the compound exhibits potentiation of mGluR4

with an ECs, of less than about 1.0x10°°.

132. The compound of claim 122, wherein the compound exhibits potentiation of mGluR4

with an ECs, of less than about 1.0x107".

133. The compound of claim 122, wherein the compound exhibits potentiation of mGluR4

with an ECs of less than about 1.0x107,
134. The compound of claim 122, the compound having a structure represented by a formula:

Cy2

9

\

‘ /\/N
O

Cri

2

135. The compound of claim 122, the compound having a structure represented by a formula:

N=9 N
H 0O S—cy!

N
H

136. The compound of claim 122, the compound having a structure represented by a formula:
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137.

138.

139.

140.

141.

142.

cy? O
N-S
Rz/ o

|
~ R
[
=~ N
\R1

The compound of claim 122, the compound having a structure represented by a formula:

CR Q

IN ﬁ
N

L

The compound of claim 122, wherein Cy' is phenyl, 2-pyridinyl, cyclohexyl, 3-pyridinyl,
2-thiphenyl, 3-thiophenyl, 4-pyrimidinyl, 6-chloropyridin-2-yl, 6-fluoropyridin-2-yl, 3-
fluoropyridin-2-yl, pyrazinyl, pyridazinyl, 2-thiazolyl, or 4-thiazolyl.

The compound of claim 122, wherein Cy” is 2-chlorophenyl, 3-pyridinyl, 2-fluorophenyl,
cyclopentyl, or 4-cyanophenyl.

The compound of claim 122, wherein the compound has a structure represented by a

formula:

Cy’ Q

N—-S N

TN . ]

R2 (0] bLN/ Cy
b

B

wherein R' and R? are independently hydrogen or an optionally substituted C1 to C6
alkyl, Cy” is an optionally substituted phenyl or piperadine, and Cy' is an optionally
substituted phenyl or heteroaryl.

The compound of claim 140, wherein the the Cy' heteroaryl is an optionally substituted
benzodioxol, furan, pyran, imidazole, thiazole, pyrimidine, piperidine, pyridine,

isoxazole, pyrazine, thiophene

The compound of claim 122, present as:
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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 any of claims 122-142 in an

amount effective to potentiate mGluR4 receptor activity in the at least one cell.

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 any of claims 122-142, in a dosage and amount effective to potentiate mGluR4

receptor activity in the subject.

The method of claim 144, wherein the subject is a mammal.

The method of claim 144, wherein the subject is a human.

The method of claim 144, wherein the subject has been diagnosed with a need for

potentiation of mGluR4 receptor activity prior to the administering step.
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148. The method of claim 144, further comprising the step of identifying a subject having a

need for potentiation of mGluR4 receptor activity.

149. A method for the treatment of a disorder associated with mGluR4 disease states including
neurotransmission dysfunction in a mammal comprising the step of administering to the
mammal at least one compound of any of claims 122-142, in a dosage and amount

effective to treat the disorder in the mammal.

150. The method of claim 149, wherein the disorder is selected from psychosis, schizophrenia,
conduct disorder, disruptive behavior disorder, bipolar disorder, psychotic episodes of
anxiety, anxiety associated with psychosis, psychotic mood disorders such as severe
major depressive disorder; mood disorders associated with psychotic disorders, acute
mania, depression associated with bipolar disorder, mood disorders associated with
schizophrenia, behavioral manifestations of mental retardation, conduct disorder, autistic
disorder; movement disorders, Tourette’s syndrome, akinetic-rigid syndrome, movement
disorders associated with Parkinson’s disease, tardive dyskinesia, drug induced and
neurodegencration based dyskinesias, attention deficit hyperactivity disorder, cognitive

disorders, dementias, and memory disorders.
151. The method of claim 149, wherein the disorder is Parkinson’s disease.

152. The method of claim 149, wherein the disorder is a neurological and/or psychiatric

disorder associated with mGluR4 receptor activity dysfunction.

153. The method of claim 149, wherein the disorder is a neurological or psychiatric disorder
associated with mGluR4 neurotransmission dysfunction selected from: schizophrenia,
psychosis, “schizophrenia-spectrum” disorders, depression, bipolar disorder, cognitive
disorders, delirium, amnestic disorders, anxiety disorders, attention disorders, obesity,

eating disorders, and NMDA receptor-related disorders.
154. The method of claim 149, wherein the mammal is a human.

155. The method of claim 149, wherein the mammal has been diagnosed with the disorder

prior to the administering step.
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156. The method of claim 149, further comprising the step of identifying a mammal having a

need for treatment of the disorder.

157. Use of a compound for potentiating mGluR4 receptor activity in a mammal, wherein the

compound has a structure represented by a formula:

2
Cy 9
2/N7§\H/Z\\/Y
R
z zoL

wherein R' and R” are independently hydrogen, an optionally substituted C1 to C6 alkyl, an
optionally substituted C3 to C6 cycloalkyl, or a hydrolysable residue;

wherein Cy' and Cy” are independently an optionally substituted cyclic C3 to C10 organic

residue;

wherein Y is N or C-R’, wherein R’ is hydrogen, halide, hydroxyl, trifluoromethyl, amino,
cyano, nitro, azide, carboxamido, alkoxy, thiol, alkylsulfonyl, or an optionally substituted

C1 to C6 organic residue; and

wherein each of Z', Z2, and Z° is independently selected from N or C-R*; wherein R* is
hydrogen, halide, hydroxyl, trifluoromethyl, amino, cyano, nitro, azide, carboxamido,

alkoxy, thiol, alkylsulfonyl, or an optionally substituted C1 to C6 organic residue; or

a pharmaceutically acceptable salt thereof or a pharmaceutically acceptable derivative

thereof.

158. The use of claim 157, wherein the compound is combined with a pharmaceutically

acceptable carrier.
159. The use of claim 157, wherein the compound is a compound of any of claims 122-142.
160. The use of claim 157, wherein the mammal is a human.

161. The use of claim 157, as a taste enhancer.
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162. The use of claim 157, as a treatment of a disorder in a mammal.

163. The use of claim 162, wherein the disorder is a neurological and/or psychiatric disorder

associated with mGluR4 receptor activity dysfunction.
164. The use of claim 162, wherein the disorder is Parkinson’s disease.

165. A method for the treatment of a neurotransmission dysfunction 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:

Cy2 O
NS 7y
Rz/ 6\‘1 \\[\> Cy1
Z 2
\22 N
i?1

wherein R' and R” are independently hydrogen, an optionally substituted C1 to C6 alkyl, an
optionally substituted C3 to C6 cycloalkyl, or a hydrolysable residue;

wherein Cy' and Cy” are independently an optionally substituted cyclic C3 to C10 organic

residue;

wherein Y is N or C-R?, wherein R? is hydrogen, halide, hydroxyl, trifluoromethyl, amino,
cyano, nitro, azide, carboxamido, alkoxy, thiol, alkylsulfonyl, or an optionally substituted

C1 to C6 organic residue; and

wherein each of Zl, Zz, and Z° is independently selected from N or C—R4; wherein R* is
hydrogen, halide, hydroxyl, trifluoromethyl, amino, cyano, nitro, azide, carboxamido,

alkoxy, thiol, alkylsulfonyl, or an optionally substituted C1 to C6 organic residue,; 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.
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166. A method for the treatment of a neurotransmission dysfunction or other discase 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:

cny g z!
I ENGSLRN ¢
Rz/ ol S—cy'
Z3 . /
\22/ N
i?1

wherein R' and R” are independently hydrogen, an optionally substituted C1 to C6 alkyl, an
optionally substituted C3 to C6 cycloalkyl, or a hydrolysable residue;

wherein Cy' and Cy” are independently an optionally substituted cyclic C3 to C10 organic

residue;

wherein Y is N or C-R?, wherein R’ is hydrogen, halide, hydroxyl, trifluoromethyl, amino,
cyano, nitro, azide, carboxamido, alkoxy, thiol, alkylsulfonyl, or an optionally substituted

C1 to C6 organic residue; and

wherein each of Z', Z2, and Z° is independently selected from N or C-R*; wherein R* is
hydrogen, halide, hydroxyl, trifluoromethyl, amino, cyano, nitro, azide, carboxamido,

alkoxy, thiol, alkylsulfonyl, or an optionally substituted C1 to C6 organic residue; 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.

167. A method for the treatment of a neurotransmission dysfunction or other discase 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:

128



WO 2011/011722 PCT/US2010/043110

wherein R' and R? are independently hydrogen, an optionally substituted C1 to C6 alkyl, an
optionally substituted C3 to C6 cycloalkyl, or a hydrolysable residue;

wherein Cy' and Cy” are independently an optionally substituted cyclic C3 to C10 organic

residue;

wherein Y is N or C-R®, wherein R® is hydrogen, halide, hydroxyl, trifluoromethyl, amino,
cyano, nitro, azide, carboxamido, alkoxy, thiol, alkylsulfonyl, or an optionally substituted

C1 to C6 organic residue; and

wherein each of Z', Z* and Z’ is independently selected from N or C-R*; wherein R” is
hydrogen, halide, hydroxyl, trifluoromethyl, amino, cyano, nitro, azide, carboxamido,

alkoxy, thiol, alkylsulfonyl, or an optionally substituted C1 to C6 organic residue; or

a pharmaceutically acceptable salt thereof or a pharmaceutically acceptable derivative thereof

with a drug known to treat the neurotransmission dysfunction.

168. The method of any one of claims 165-167, wherein co-adminstration is substantially

simultaneous.
169. The method of any one of claims 165-167, wherein co-adminstration is sequential.
170. The method of any one of claims 165-167, wherein the mammal is a human.

171. The method of any one of claims 165-167, wherein the dysfunction is Parkinson’s

disease.

172. The method of any one of claims 165-167, 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.
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