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CLAIMS
What is claimed is:
1. The use of a compound having a structure represented by a formula:
Y-
y RN 7

9

wherein: X is selected from S, CR®, N or NRS; X is electad from S, CR’, N or NR? (X2 s
independently selected from S, CRs, N or NRS; 71s C or N; X*is C or N;mis0O,1or2;nis !
~or 2; D, wher present, is CH,, CR’R*, CONH,Ar CONR®: Y is selected from N, NH or NR®; Z is
N, NR®, CRS; W is selected from S, O, NH, 6r NR°: A is selected from C3-Cy; cycloalkyl or Cs-
Cy, cycloalkenyl or aryl or heteroaryl or/C3-Cy, heterocycloalkyl or C3-Cy, heterocycloalkenyl or
3-8 membered ring comprising C, 0,4, and/or N; R is independently selected from hydrogen,
halogen, aryl, heteroaryl, Ci.j¢ alkyl, Cs.40 cycloalkyl, OCy.y0 alkyl (which would contain a Cs
membered ring containing C, (Y] S and/or N, optionally substituted with one or more RY, OAryl
(optionally substituted with X! and/or Rz), OHeteroaryl (optionally substituted with R’ and/or
R%), NR*R*, CR*R*, COMR’R*, COCR3R4, COAryl (optionally substituted with R! and/or R?),
COHeteroary! (optiopdlly substituted with R' and/or R%), S(0)o.,NR’R*, S(0)02CR*R?, CN or
CFs; R%is indepe dently selected from hydrogen, halogen, aryl, heteroaryl, C;_g alkyl, Cs.q0
cycloalkyl, OC{q alkyl (which would contain a Cs.4 membered ring containing C, O, S and/or N,
optionally spbstituted with one or more Ry), OAryl (optionally substituted with R and/or RY,
OHeterostyl (optionally substituted with R' and/or R?), NRsRs, CR’R*, CONR®R*, COCRSR"',
COA!l (optionally substituted with R! and/or R?), COHeteroaryl (optionally substituted with R
and/or R%), S(0)o..NR°R*, S(0)4.2CR’R* CN or CF3; R! and R? can optionally cyclize to form a

g comprising C;-Cy; cycloalkyl or C3-Cyy cycloalkenyl or aryl or heteroaryl or C3-C,
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heterocycloalkyl or 3-8 membéred ring comprising C, O, S, and/or N, optionally substitutedAvith
one or more Ry; R? is selected from hydrogen, C;.¢alkyl, Cs.10 cycloalkyl, aryl benzyl,
heteroaryl, halogen, CN, CFs;, CONR*R*, S(0)02NR’R*; R* is selected from hydrogen/ C, ¢ alkyl,
Cs-10 cycloalkyl, aryl, benzyl, heteroaryl, halogen, CN, CFs, CONR’R*, CO, S(0) MNR°R* R
and R* can optionally cyclize to form a ring comprising C3-C;, cycloalkyl or C3/;, cycloalkenyl
or aryl or heteroaryl ;)r C5-Ciy heterocycloalkyl or 3-8 membered ring compriing C, O, S, and/or
N, optionally substituted with one or more R%; R is selected from hydrogef, halogen, C;.¢alkyl,
Cs.10 cycloalkyl, aryl, heteroaryl, benzyl, OCy.1g alkyl (which could confain a Cs.3 membered ring
containing VC, O, S or N, optionally substituted with one or more R*/CN, CF;; or a
pharmaceutically acceptable salt thereof or a pharmaceutically acdeptable derivative thereof,

in the manufacture of a medicament for the treatment of a neurotransmission dysfunction

3. The use of claim 1, wherein the dysfunction j schizophrenia, psychosis, “schizophrenia-
spectrum” disorder, depression, bipolar disorder, Ognitive disorder, delirium, amnestic disorder,

anmety dlSOI‘dCI‘ attention disorder, obesity, e ting disorder, or NMDA receptor-related disorder.

4, "The use of claim 1, wherein the dygfunction is Parkinson’s disease; anxiety; motor effects
after alcohol consumption; neurogenic {dte commitment and neuronal survival; epilepsy; or
certain cancers, for example, medull lastoma, inflammation (for example, multiple sclerosis)
and metabolic disorders (for examfle, diabetes) and taste enhancing associated with

glutamatergic dysfunction and diseases in which mGluR4 receptor is involved.
5. The use of claim 1, #herein the mammal has been diagnosed with the dysfunction.

6. The use of clain'1, further comprising the step of identifying a mammal having a need
for treatment of the gysfunction.
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7. The use of claim 1, wherein the compound is of the following formula:

R
R’
wherein W is NH, A is phenyl, and R! is halo.
8. The use of claim 7, wherein R? is O-heteroaryl.
9. The use of claim 1, wherein the compound is of the following formula:

10.

wherein: X is selected from S, CRS, Nor NRS; X! is selected from S, CR’, N or NR’; X is
independently selgtted from S, CR’ ,N or NR® :X3%is Cor N; X*isCor N;mis0,1or2;nisl
or 2, D, when pfesent, is CH, CR'R’, CONH, or CONR’; Y is selected from N, NH or NR® Z is
N, NRS, CRS; W is selected from S, O, NH, of NRS; A 1s selected from Cs-Cyy cycloalkyl or Cs-
Ciz cyclgdlkenyl or aryl or heteroaryl or C;-C; 2 heterocycloalkyl or Cs-Cyy heterocycloalkenyl or
3-8 mgmbered ring comprising C, O, S, and/or N; R'is independently selected from hydrogen,

halggen, aryl, heteroaryl, C;_yq alkyl, Cs.3¢ cycloalkyl, OCy_q alkyl (which would contain a Csg
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membered ring containing C, O, S and/or N, optionally substituted with one or more R%, 0
(optionally substituted with R! and/ or R?), OHeteroaryl (optionally substituted with R! and/or
R?), NR’R*, CR’R*, CONR’R*, COCR’R?, COAryl (optionally substituted with R' and/br RY),
COHeteroaryl (optionally substituted with R' and/or R?), S(0)02NR*R?, S(0)0.CR3E*, CN o
CF;; R? is independently selected from hydrogen, halogen, aryl, heteroaryl, C;.iq Tkyl, Csg

: C, O, S and/or N,
ith R and/or R?),
ONR’R?, COCR*R!,
1onally substituted with R

cycloalkyl, OCy.yq alkyl (which would contain a C;.¢ membered ring containi
optionally substituted with one or more Ry), OAryl (optionally substituted
OHeteroaryl (optionally substituted with R! and/or RY, NR3Ry4, CR’R?,
COAryl (optionally substituted with R} and/or R2 ), COHeteroaryl (o
and/or R%), $(0)o.,NR’R?, $(0),2CR’R?, CN or CFy; R and R? ¢ optionally cyclize to form a
ring comprising C3-Cjy cycloalkyl or C3-C;5 cycloalkenyl or ar#l or heteroaryl or C3-Cyp
heterocycloalkyl or 3-8 membered ring comprising C, O, S /and/or N, optionally substituted with
one or more Ry; R’ is selected from hydrogen, C; alkyl
heteroaryl, halogen, CN, CF;, CONR*R*, S(O)2NR?KY; R* is selected from hydrogen, Cy¢alkyl,
Cs10 cycloalkyl, aryl, benzyl, heteroaryl, halogen, €N, CF;, CONR’R®, CO, S(0), ANRRY R’

and R can o tionally cyclize to form a ring copprising C3-Cy, cycloalkyl or C3-Co cycloalkenyl
p Yy

3-10 cycloalkyl, aryl, benzyl,

or aryl or heteroaryl or C;-Cy; heterocycloaliyl or 3-8 membered ring comprising C, O, S, and/or
N, optionally substituted with one or morg R°: R° is selected from hydrogen, halogen, Cy.¢alkyl,
Cs.10 cycloalkyl, aryl, heteroaryl, benzyl, OCy .0 alkyl (which could contain a Cs.g membered ring

containing C, O, S or N, optionally Aubstituted with one or more R4), CN, CFs;

or a pharmaceutically agleptable salt thereof.or a pharmaceutically acceptable derivative
thereof, in the manufacture of a medicament to potentiate mGluR4 activity in a subject.
11. The use of at leagfone compound having a structure represented by a formula:

et

13




$7

wherein: X is selected from S, CRS, Nor NRS; X1 is selected from S, CR®, N or NR? X% s
independently selected from S, CR® ,N or NR*; X%is C or N; X*is C or NimisQ,1or2;Ais1
or 2; D, when present, is CHp, CR’R*, CONH, or CONR; Y is selected from N, NH oy R’ Z is
N, NR®, CR®, W is selected from S, O, NH, or NR®: A is selected fom C3-Cyz cycloglkyl or Cs-
Cy, cycloalkenyl or aryl or heteroaryl or C5-Cy, heterocycloalkyl or C3-Cy, heterd cycloalkenyl or
3-8 membered ring comprising C, O, S, and/or N; R? is independently selected from hydrogen,
halogen, aryl, heteroaryl, Cy_;0 alkyl, Cs.1 cycloalkyl, OCy.yg alkyl (which ould contain a Cig
membered ring containing C, O, S and/or N, optionally substituted witl/one or more RY), OAryl
(optionally substituted with R' and/or R? ), OHeteroaryl (optionally dbstituted with R! and/or
R%), NR’R*, CR’R*, CONR’R*, COCR®R?, COAryl (optionally sybstituted with R' and/or R?),
COHeteroaryl (optionally substituted with R' and/or R?), S(O}aNR’R?, S(0)o2CR'RY, CN or
CFs; R* is independently selected from hydrogen, halogen, 4ryl, heteroaryl, Cy.1¢ alkyl, Cs_0
cycloalkyl, OCy.yg alkyl (which would contain a Cs.¢ megfibered ring containing C, O, S and/or N,
optionally substituted with one or more R4), OAryl (optionally substituted with R! and/or RY),
OHeteroaryl (optionally substituted with R' and/oyR?), NR;R4, CR'RY, CONR’R?, COCR’R?,
COAryl (optionally substituted with R and/or K*), COHeteroaryl (optionally substituted with R
and/or R?), S(0)¢NRR?, S(0)2CR*R?, C¥or CF3; R' and R? can optionally cyclize to form a
ring comprising C3-Cy, cycloalkyl or Cs-@;, cycloalkenyl or aryl or heteroaryl or C5-Cy,
heterocycloalkyl or 3-8 membered ring comprising C, O, S, and/or N, optionally substituted with
one or more Ry; R is selected from vdrogen, C,_galkyl, Cs.10 cycloalkyl, aryl, benzyl,
heteroaryl, halogen, CN; CFs;, GONR’R*, S(0),2NRR*:; R* is selected from hydrogen, Cj4 alkyl,
Cs.10 cycloalkyl, aryl, benzyl/heteroaryl, halogen, CN, CFs, CONR’R?, CO, S(0)eoNR’R* R
and R* can optionally cycize to form a ring comprising C3-Cjs cycloalkyl or C3-Cyy cycloalkenyl
or aryl or heteroaryl or/5-Cy, heterocycloalkyl or 3-8 membered ring comprising C, O, S, and/or
N, optionally substjffited with one or more R’; R is selected from hydrogen, halogen, Cy_4 alkyl,
Cs.10 cycloalkyl y: yl, heteroaryl, benzyl, OCy_, alkyl (which could contain a Cs.¢ membered ring
containing C O S or N, optionally substituted with one or more RH, CN, CF;;

or # pharmaceutically acceptable salt thereof or a pharmaceutically acceptable derivative
thereof/in the manufacture of a medicament in an amount effective for potentiating mGluR4

receptor activity in at least one cell.

0. The use of claim 11, wherein the cell is a mammalian cell.
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13. The use of claim 11, wherein the cell is a human cell.

14. The use of claim 11, wherein the cell has been isolated from a subject.
15. The use of claim 14, wherein the subject is a mammal.

16. The use of claim 14, wherein the subject is a human.

17. A compound having a structure represented by a formula:

X4' 1

X :

| \x3"/'JA D
X

wherein:

X is selected from S, CR®, N or NR®:

X! is selected from S, CRS, N or NRS;

X2 is independently selected from ¢, CR®, N or NR’;
X*is Cor N;
X*is Cor N;
mis 0, 1 or2;
nis1 or2;
D, when present, is #H,, CR’R*, CONH, or CONR®;
Y 1s selected fropf N, NH or NRS;

R'is independently selected from hydrogen,vhalogen, aryl, heteroaryl, Cy_jg alkyl, Cs_10
cygloalkyl, OCi.jalkyl (which would contain a C3.g membered ring containing C, O, S and/or N,
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optionally substituted with one or more RH, OAryl (optionally substituted with R' and/or R2
OHeteroaryl (optionally substituted with R' and/or R?), NR*R?, CR’R, CONR’R*, COCRR?,
COAryl (optionally substituted with R! and/or R, COHeteroaryl (optiona{lly substitutéd with R’
and/or R?), $(0)02NR’RY, S(0)0..CR’R?, CN or CF;;

R?is independenﬂy selected from hydrogen, halogen, aryl, heteroaryl, Cy/, alkyl, Ci.qq
cycloalkyl, OCy.o alkyl (which would contain a Cs.4 membered ring containipg C, O, S and/or N,
optionally substituted with one or more R4), OAryl (optionally substituted ®ith R} and/ or R%,
OHeteroaryl (optionally substituted with R' and/or R?), NRsR,, CR'R, ONR’R*, COCR*R,
COAryl (optionally substituted with R and/or R? ), COHeteroaryl (opfionally substituted with R
and/or R?), $(0)02NRRY, S(0)0..CR*R*, CN or CF;:

R'and R® can optionally cyclize to form a ring comprising C5-C, cycloalkyl or C3-Cyy
cycloalkenyl or aryl or heteroaryl or C3-Cyy heterocycloalkyf or 3-8 membered ring comprising
C, O, S, and/or N, optionally substituted with one or moit Ry,

R is selected from hydrogen, Cy.¢alkyl, Cs.10 ycloalkyl, aryl, benzyl, heteroaryl
halogen, CN, CF3, CONR’R®, S(0),,NR*R*;

R* is selected from hydrogen, C;alkyl,Cs.0 cycloalkyl, aryl, benzyl, heteroaryl,
halogen, CN, CFs, CONR’R*, CO, $(0),NF'R*:

R® and R* can optionally cyclize to/form a ring comprising C;-Cy, cycloalkyl or C3-C,

cycloalkenyl or aryl or heteroaryl or C/C;, heterocycloalkyl or 3-8 membered ring comprising ‘
| C, 0O, S, and/or N, optionally substitdted with one or more Rs;

R’ is selected from hydrogen, halogen, C;_¢alkyl, Cs., cycloalkyl, aryl, heteroaryl,
benzyl, OCi.y9 alkyl (which cofild contain a Cs.s membered ring containing C, O, S or N,
optionally substituted with dne or more R%, CN, CF 3 '

or a pharmaceutjéally acceptable salt thereof or a pharmaceutically acceptable derivative
thereof.
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19.

20.

21.

22,

23.

24,
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The compound of claim 17, of the following formula:

. “\,N
atw

N

The compound of claim 17, whfrein n is 2.
The compound of claim 17/wherein X is N, S, or CR®,

The compound of clainy17, wherein Y is N, orNH .

The compound of cjaim 17, wherein Zis N, NRS, orC.

The compound #f claim 17, wherein W is NH, or NR”.

The compo of claim 17, wherein X'is N, or S.

The copfpound of claim 17, wherein X and X° are independently C or N,
The£Lompound of claim 17, wherein X*is C.

Ihe compound of claim 17, wherein A is substituted or unsubstituted and selected from

¥l, cyclohexane, pyrazine, pyrimidine, quinoline, thiazole, or pyridine.
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28. The compound of claim 27, wherein R and R? are independently hydrogen, haloge
methoxy, difluoromethoxy, nitrile, optionally substituted O-aryl, optionally substituted ()

heteroaryl.

29, The compound of claim 28, wherein O-aryl is O-phenyl or O-benzyl; and (D-heteroaryl is
O-pyrimidine, O-pyrazine, or O-pyridine.

30.  The compound of claim 28, wherein O-aryl or O-heteroaryl is optioz ally substituted with

at least one halogen, at least one methyl, and/or CFs.

31. The compound of claim 17, of the following formula:
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35, A pharmaceutical composition comprising a compound having a struciire represented by
a formula: '
Y
£y
X4‘ 1
X== '
N\
/ X® D
X " 4 W

wherein:
X 1s selected from S, CRS, N or NR5;
X' is selected from S, CR®>, NorN
X2 is independently selected fro S, CR5 , Nor NRS;
X’is Cor N;
X*is Cor N;
mis 0, 1or2;
nislor2; \
D, when present As CH,, CR’R”, CONH, or CONR®:
Y is selected ffom N, NH or NR>;
Z is N, NR?,CR’,
W is sefécted from S, O, NH, or NRY;
A 1s gelected from C3-Ci; cycloalkyl or C3-Cyp cycloalkenyl or aryl or heteroaryl or C;-
C12 hetergeycloalkyl or Cs-Cyy hetefocycloalkcnyl or 3-8 membered ring comprising C, O, S,

R!is independently selected from hydrogen, halogen, aryl, heteroaryl, Cy.;g alkyl, Ca.ig

cloalkyl, OC;.1¢ alkyl (which would contain a Cs¢ membered ring containing C, O, S and/or N,
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optionally substituted with one or more RY, OAryl (optionally substituted with R' and/or R
OHeteroaryl (optionally substituted with R' and/or R, NR’R?, CR’RY, CONR3R4 COCK’RY,
COAryl (optionally substituted with R! and/or R?), COHeteroaryl (optlonaﬂy substitupéd with R
and/or R?), S(0)5aNR’R¥, $(0)0.,CR*R?, CN or CFs;

R? is independently selected from hydrogen, halogen, aryl, heteroaryl, C/y¢ alkyl, Cs.1q
cycloalkyl, OC. ¢ alkyl (which would contain a C;.4 membered ring containi g C, 0O, S and/or N,
optionally substituted with one or more R4), OAryl (optionally substitutedAvith R! and/or R?),
OHeteroaryl (optionally substituted with R and/or R?), NR3Rs4, CR’R*/CONR’R®, COCR'R*,
COAryl (optionally substituted with R and/or R?), COHeteroaryl (gptionally substituted with R*
and/or R?), $(0)0..NR’R*, S(0)02CR’R?, CN or CF,:

R! and R? can optionally cyclize to form a ring compriging Cs-Cy, cycloalkyl or Cs5-Cyy
cycloalkenyl or aryl or heteroaryl or C5-Cy, heterocycloalkyl or 3-8 membered ring comprising
C, O, S, and/or N, optionally substituted with one or mo e Ry;

R is selected from hydrogen, C;.¢alkyl, Cs g ycloalkyl, aryl, benzyl, heteroaryl,
halogen, CN, CF3, CONR’R?, $(0),NR*R*:

R’ is selected from hydrogen, Cy.¢alkyl/Cs.0 cycloalkyl, aryl, benzyl, heteroaryl,
halogen, CN, CFs, CONR’RY, CO, $(0)p,NE'R*;

R? and R* can optionally cyclize t¢f form a ring comprising C3-Cy, cycloalkyl or C3-Cyy
cycloalkenyl or aryl or heteroaryl or C4£Cpo heterocycloalkyl or 3-8 membered ring comprising
C, O, S, and/or N, optionally substigited with one or more RS;

R’ is selected from hydrggen, halogen, C; 4 alkyl, Cs.10 cycloalkyl, aryl, heteroaryl,
benzyl, OC;.10 alkyl (which cglild contain a Cs.s membered ring containing C, O, S or N,
optionally substituted with®ne or more R*, CN, CF 33

or a pharmaceutgCally acceptable salt thereof or a pharmaceutically acceptable derivative

thereof, and

a pharmgéeutically acceptable carrier.
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36. The composition of claim 33, of the following formula:

37. The compositién of claim 36, wherein n is 2.

38. The compgition of claim 36; wherein X is N, S, or CR®.
39. The composition of claim 36, Wﬁerein Y i1sN, or NH .
40. The composition of claim 36, wherein 7 is N, NRS, or C.

41/The composition of claim 36, wherein W is NH, or NR’.
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42. The composition of claim 36, wherein X' is N, or S.
43. The composition of claim 36, wherein X° and X are independently C,or N.
44. The composition of claim 36, wherein X*is C.

45. The composition of claim 36, wherein A is substituted or unsubstituted and sélected from

phenyl, cyclohexane,- pyrazine, pyrimidine, quinoline, thiazole, or pyridine.

46. The composition of claim 45, wherein R and R? are independently hydrogen, halogen,
methoxy, difluoromethoxy, nitrile, optionally substituted O-aryl, optiopally substituted O-

heteroaryl.

47. The composition of claim 46, wherein O-aryl is O-phenyl or/0-benzyl; and O-heteroaryl is
O-pyrimidine, O-pyrazine, or O-pyridine.

48. The composition of claim 46, wherein O-aryl or O-he eroaryl is optionally substituted with at

least one halogen, at least one methyl, and/or CFs.

49. The composition of claim 36, of the following formula:
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50. The composition of claim 36, wherein the compound is of the following formula:

wherein W is NH, A is phenyl, and R is halo.
51. The composition of claim 50, wherein R? is O-heteroaryl.

52. The composition of claim 50, of the following formula:

mndependently seleciéd from S, CR®, N or NR’; X% is C or N; X*is C or N:mis0,1or2;nisl
or 2; D, when prgfent, is CH, CR’R*, CONH, or CONR®: Y is selected from N, NH or NR®; Z is
N, NR5 CR5 is selected from S, O, NH, or NR*: ; A is selected from C5-Cyy cycloalkyl or Cs-
Cya cycloalKenyl or aryl or heteroaryl or C;-C 12 heterocycloalkyl or Cs-Cys heterocycloalkenyl or
ered ring comprising C, O, S, and/or N; R is independently selecfed from hydrogen,
halogén, aryl, heteroaryl, C;_;, alkyl, Csy.50 cycloalkyl, OC 1-10 alkyl (which would contain a Cig
mgfnbered ring containing C, O, S and/or N, optionally substituted with one or more RY, OAryl
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(optionally substituted with R! and/or R ), OHeteroaryl (optionally substituted with R' and/r
R?%), NR’RY, CR’R*, CONR*R?, COCR’R’, COAryl (optionally substituted with R' and/dr R%),
COHeteroaryl (optionally substituted with R and/or R?), S(0)o2NR*R, S(0)0..CR?
CF3; R?is independently selected from hydrogen, halogen, aryl, heteroaryl, C;.10 vl, Capg
cycloalkyl, OCj_4 alkyl (which would contain a Cs.s membered ring containin C, O, S and/or N,
optionally substituted with one or more R4), OAryl (optionally substituted with R and/or RY,
OHeteroaryl (optionally substituted with R and/or R), NR;Rs4, CR’RY, CONR’R*, COCR'R*,
COAryl (optionally substituted with R! and/or R?), COHeteroaryl (op fonally substituted with R
and/or R?), S(0)0.,NR*R?, S(O),. 2CR’R*, CN or CF3; R! and R? cq ptionally cyclize to form a
ring comprising Cs-C;, cycloalkyl or C5-Cy, cycloalkenyl or ary)/or heteroaryl or C3-Cy,
heterocycloalkyl or 3-8 membered ring comprising C, O, S, afd/or N, optionally substituted with
one or more Ry; R is selected from hydrogen, C;alkyl, G410 cycloalkyl, aryl, benzyl,
heteroaryl, halogen, CN, CF;, CONR® RY, S(0)02NR’RY/R* is selected from hydrogen, C,.4alkyl,
Cs.10 cycloalkyl, aryl, benzyl, heteroaryl, halogen, CX, CF;, CONR? R, CO, S(0),NR? R%:R®

'

and R can optionally cyclize to form a ring compfising C3-C, cycloalkyl or C3-Cy, cycloalkenyl
or aryl or heteroaryl or C5-C, heterocycloalkyYor 3-8 membered ring comprising C, O, S, and/or
N, optionally substituted with one or more ; R is selected from hydrogen, halogen, Cy.¢ alkyl,
- Ca.g0 cycloalkyl, aryl, heteroaryl, benzyl, OC;_0 alkyl (which could contain a Cs.s membered ring
containing C, O, S or N, optionally supfstituted with one or more R%Y), CN, CFs;

or a pharmaceutically acceptable salt thereof or a pharmaceutically acceptable derivative

thereof,

with a pharmaceutically Cceptable carrier.




wherein: X is selected from S, CR®, N or NRS; X1 is selected fro S, CRS, N or NR’: X?is
independently selected from S, CRS, Nor NR®; X*is Cor N; X*is Cor N;mis0, lor2;nisl
or 2; D, when present, is CH,, CR? R4, CONH, or CONR?*: /" is selected from N, NH or NRS; Z1s
N, NRS, CRS; W 1s selected from S, O, NH, or NRS; At selected‘from C3-Cy5 cycloalkyl or Cs-
Ci2 cycloalkenyl or aryl or heteroaryl or C3-Cy, hete ocycloalkyl or C5-Cjy heterocycloalkenyl or
3-8 membered ring comprising C, O, S, and/or N/R! is independently selected from hydrogen,
halogen, aryl, heteroaryl, C;.10 alkyl, Ci.30 cycjbalkyl, OCyy0 alkyl (which would contain a Cag
membered ring containing C, O, S and/or N/ optionally substituted with one or more RY, OAryl
(optionally substituted with R' and/or R%, OHeteroaryl (optionally substituted with R' and/or
R?), NR’R*, CR*R*, CONR’R?, COCK’R®, COAxyl (optionally substituted with R! and/or R2),
COHeteroaryl (optionally substitupéd with R" and/or R?), $(0)g,NR*R”, S(0)42CR*R*, CN or
CF;; R%is independently selectgfl from hydrogen, halogen, aryl, heteroaryl, C,.1g alkyl, Cs_30
cycloalkyl, OC;.palkyl (whjéh would contain a C;.¢ membered ring containing C, O, S and/or N,
optionally substituted witd one or more R4), OAryl (optionally substituted with R’ and/or R? ),
OHeteroaryl (optional}f substituted with R’ and/or R?), NRyR4, CR’R, CONR’R, COCR’R?, |
COAryl (optionallysubstituted with R' and/or R?), COHeteroaryl (optionally substituted with R !
and/or RZ), S(OYLNRRY, S(0),.2CR’R*, CN or CFs; R' and R® can optionally cyclize to form a
ring comprisifg Cs-C1, cycloalkyl or C3¥C12 cycloalkenyl or aryl or heteroaryl or C;-C 12
heterocyclgalkyl or 3-8 membered nng comprising C, O, S, and/or N, optionally substituted with
one or fore Ry; R? is selected from hydrogen, C;_¢alkyl, Cs.q cycloalkyl,‘ aryl, benzyl,
 hete aryl, halogen, CN, CFs, CONR’R*, S(0)o.,NR’R*; R* is selected from hydrogen, Cy.¢alkyl,
Cé10 cycloalkyl, aryl, benzyl, heteroaryl, halogen, CN, CFs, CONR3R4, CO, S(O)o_zNR3R4; R}
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and R” can optionally cyclize to form a ring comprising C3-Cy, cycloalkyl or C3-Cy, cycloallényl
or aryl or heteroaryl or C;-Ci heterocycloalkyl or 3-8 membered ring comprising C, O,
N, optionally substituted with one or more R%; R® is selected from hydrogén, halogen,
Cs.10 cycloalkyl, aryl, heteroaryl, benzyl, OC,. g alkyl (which could contain a Cag
containing C, O, S or N, optionally substituted with one or more R4), CN, CF;;

or a pharmaceutically acceptable salt thereof or a pharmaceutically acdeptable derivative

thereof,

ora pharmaceutically acceptable salt thereof or a pharmaceutically acéeptable derivative

thereof.

55. The use of claim 54, wherein the compound is combined with a pharmaceutically acceptable

carrier.
56. The use of claim 54, wherein the mammal is a humdn.

57. The use of claim 56, as a taste enhancer.

e
. k3

A Cve et DA
58. The use of claim 56, as-a-treatmesit 6f a di

59. The use of claim 58, wherein the disdrder is a neurological and/or psychiatric disorder or

other disease state associated with m@luR4 receptor activity dysfunction.

60. The use of claim 59, wherei/the disorder is Parkinson’s disease.

N ()

m
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wherein: X is selected from S, CR®, N or NR®; X! is selected from S, CR® N or NR’; X7 is
independently selected from S, CR®, N or NR’; X*is C or N; X*is Cor N mis0,1or2/nis 1
or 2; D, when present, is CH,, CRSR4 CONH, or CONR?: ;Y 1is selected from N, NH NR5 Zis
N, NR3 CR® ; W is selected from S, O, NH, or NR®: ; A 1s selected from C3-Cy, cyeloalkyl or Cs-
Ciz cycloalkenyl or aryl or heteroaryl or C3-Cy heterocycloalkyl or C5-Cy, hete cycloalkenyl or
3-8 membered ring comprising C, O, S, and/or N; R'is independently selectedl from hydrogen,
halogen, aryl, heteroaryl, Cy.1o alkyl, Cs.q0 cycloalkyl, OC;0 alkyl (which &ould contain a Cag
membered ring containing C, O, S and/or N, optionally substituted witlf'one or more R4), OAryl
(optionally substituted with R! and/or R, OHeteroaryl (optionally sfibstituted with R! and/or
R%), NR’RY, CR’RY, CONR’R?, COCR’R*, COAryl (optionally substituted with R! and/or R%),
COHeteroaryl (optionally substituted with R' and/or R?), S(O)Y,NR’R*, S(0)o2CR*R*, CN or
CFg; R%is independently selected from hydrogen, halogen aryl, heteroaryl, Cy.j9alkyl, Caio
cycléalkyl, OCy.ppalkyl (which would contain a Cs.s membered ring containing C, O, S and/or N,
optionally substituted with one or more R4), OAryl (gptionally substituted with R! and/or RY,

- OHeteroaryl (optionally substituted with R" and/g¢R?), NRsR4, CR'R®, CONR’R®, COCR’R?,
COAryl (optionally substituted with R' and/or £?), COHeteroaryl (optionally substituted with R
and/or R?), $(0)6.2NR’R?, $(0)0.oCR’R’, C) or CFs: R and R? can optionally cyclize to form a

' ring comprising Cs-Cy, cycloalkyl or Cy-€45 cycloalkenyl or aryl or heteroaryl or Cs-Cpp
heterocycloalkyl or 3-8 membered ri comprising C, O, S, and/or N, optionally substituted with
one or more Ry; R¥ is selected fromghydrogen, C;_¢ alkyl, Cs.1¢ cycloalkyl, aryl, benzyl,

NRRY, S(0)oNR’R*: R* is selected from hydrogen, C; .4 alkyl,
Ci.10 cycloalkyl, aryl, benzyl/heteroaryl, halogen, CN, CFs;, CONR’R?, CO, S(0)0NR’R*; R®

heteroaryl, halogen, CN, CF;,

and R can optionally cyclize to form a ring comprising C;-Cyy cycloalkyl or C3-Cy cycloalkenyl
3-Cy2 heterocycloalkyl or 3-8 membered ring comprising C, O, S, and/or

ted with one or more R’; R® is selected from hydrogen halogen, C; alkyl

and one or more of:
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a drug having a known side-effect of increasing metabotropic glutamate receptor

activity,

a drug known to treat a disorder associated with increasing metabotropic gfutamate

receptor activity, and/or
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CLAIMS

What is claimed is:

1. A compound having a structure represented by a formula:

T/X4\' 3—_/‘1.’& R(l».%)
< J )X D

X' m

n

wherein:

X is selected from CR’, N or NH;

X' is selected from N or NH;

X is independently selected from CR’, N or NH;

X*is C or N;

X*is Cor N;

mis 0,1 or2;

nis 1 or2;

D, when present, is CH,, CR’R*, CONH, or CO
NR? ;

Y is selected from N, NH or NR;

Zis N, NR®,

W is selected from NH, or NR®;

A is selected from C3-Cy, cycloalkyl or C;-C, cycloalkenyl, or substituted

or unsubstituted pyridinyl, or aryl-;

R'is independently selected from hydrogen, halogen, aryl, heteroaryl, C;.1o
alkyl, Cs.10 cycloalkyl, OCy.jg alkyl (which may optionally contain a Cs.g membered
ring containing C, O, S and/or N, optionally substituted with one or more R4), OAryl,
OHeteroaryl, NR’R*, CONR’R*, COCR’R?, COAryl, COHeteroaryl, S(0);2NR’R*,
S(0)2CR’R?, CN or CFs; wherein the OAryl, OHeteroaryl, COAryl, and

COHeteroaryl are optionally substituted with one or more groups selected from
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halogen, and CFj3;

R?is independently selected from hydrogen, halogen, aryl, heteroaryl, Ci.;0
alkyl, Cs.1¢ cycloalkyl, OC;.g alkyl (which may optionally contain a Cs.g membered
ring containing C, O, S and/or N, optionally substituted with one or more Ry), O-aryl,
O-heteroaryl, NR3R4, CONR’R*, COCR’R*, COAryl, COHeteroaryl, S(O)o..NR’R?,
S(0)02CR’R?, CN or CFs3; wherein the OAryl, OHeteroaryl, COAryl, and
COHeteroaryl are optionally substituted with one or more groups selected from
halogen, and CFj3; ,

R’ is selected from hydrogen, Cy.¢ alkyl, Cs.;g cycloalkyl, aryl, benzyl,
heteroaryl, halogen, CN, CFs;

R’ is selected from hydrogen, C;¢alkyl, Cs.1 cycloalkyl, aryl, benzyl,
heteroaryl, halogen, CN, CFs;

R’ and R” can optionally cyclize to form a ring comprising C;-Cy, cycloalkyl
or C3-Cy; cycloalkenyl or aryl or heteroaryl or C;-Cy; heterocycloalkyl or 3-8
membered ring comprising C, O, S, and/or N, optionally substituted with one or more
R

R’ is selected from hydrogen, halogen, Cialkyl, Cs.19 cycloalkyl, aryl,
heteroaryl, benzyl, OC, .19 alkyl (which may optionally contain a C3_¢ membered ring
containing C, O, S or N, optionally substituted with one or more R4), CN, CF3;

or a pharmaceutically acceptable salt thereof.

2. The compound of claim 1, of the following formula:
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A compound of claim 1, selected from
H
N\
/
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4. The compound of claim 1, wherein A is substituted or unsubstituted and
selected from phenyl, cyclohexane, or pyridine; and/or optionally wherein R! and R?
are independently hydrogen, halogen, methoxy, difluoromethoxy, nitrile, optionally
substituted O-aryl, optionally substituted O-heteroaryl; and/or optionally wherein O-
aryl is O-phenyl or O-benzyl; and O-heteroaryl is O-pyrimidine, O-pyrazine, or O-
pyridine; and/or optionally wherein O-aryl or O-heteroaryl is optionally substituted

with one halogen, one methyl, and/or CFs.

5. Use of a compound according to claim 1, or a pharmaceutically acceptable
salt thereof, in the manufacture of a medicament for (i) treating a neurotransmission
dysfunction and other disease states associated with mGluR4 activity in a mammal; or
(ii) potentiating mGluR4 activity in a subject; wherein the dysfunction is any 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, anxiety, motor effects after alcohol consumption, neurogenic fate
commitment and neuronal survival, epilepsy, or cancers, for example,
medulloblastoma, inflammation (for example, multiple sclerosis) and metabolic
disorders (for example, diabetes) and taste enhancing associated with glutamatergic

dysfunction.

6. The use according to claim 5, wherein the subject is a mammal; and/or

optionally the mammal is a human.
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7. A pharmaceutical composition comprising a compound according to any one
of claims 1-4; or a pharmaceutically acceptable salt thereof, and a pharmaceutically

acceptable carrier.

8. Anin-vitro 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
according to any of claims 1-4, or a pharmaceutically acceptable salt thereof, in an
amount effective to potentiate mGluR4 receptor activity in the at least one cell;

wherein optionally the cell is a mammalian cell or a human cell.

9. A method for the manufacture of a medicament for potentiating mGluR4
receptor activity in a mammal comprising combining a compound according to any
one of claims 1-4, or a pharmaceutically acceptable salt thereof, with a

pharmaceutically acceptable carrier.

10.  The use according to claim 5, wherein the medicament is in a dosage and
amount effective to treat the dysfunction in the mammal; and wherein the medicament

is for co-administration with one or more of

(i) adrughaving a known side-effect of increasing metabotropic glutamate

receptor activity; or

(i) adrugknown to treat a disorder associated with increasing metabotropic

glutamate receptor activity; or

(iii) adrug known to treat the neurotransmission dysfunction or other disease

state associated with potentiation of mGluR4.

1. The use according to claim 10, wherein the co-administration is substantially
simultaneous; and/or optionally
wherein the co-administration is sequential; and/or optionally wherein the mammal is
a humah; and /or optionally
wherein the dysfunction is any of Parkinson's disease, schizophrenia, psychosis,
"schizophrenia-spectrum” disorder, depression, bipolar disorder, cognitive disorder,
delirjum, amnestic disorder, anxiety disorder, attention disorder, obesity, eating

disorder, or NMDA receptor-related disorder.
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12. A kit comprising a compound according to claim 1; or a pharmaceutically

acceptable salt thereof, and one or more of:

a.  adrughaving a known side-effect of increasing metabotropic glutamate

receptor activity,

b.  adrugknown to treat a disorder associated with increasing metabotropic

glutamate receptor activity, and/or

c.  adrugknown to treat the neurotransmission dysfunction or other disease

state.

13. The kit of claim 13, wherein the compound(s) and the drug(s) are
coformulated; and/or optionally wherein the compound(s) and the drug(s) are

copackaged.

14.  Use of a compound according to any one of claims 1-4 as a taste enhancer.

15. A compound of the following formula:

FS

H N /I}IH

H N F = ﬁ J .
XN, XN | P N |/N
| N \ o) | p N N S
N7 7 N N o} HN HN HN”\{
HN HN\@\ o] F F SN s
O \ s N\ I/hl“
2
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pharmaceutically acceptable salt thereof.




