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

receptors and NMDA receptors.

[0003] The second class of glutamate receptor, termed metabotropic glutamate receptors,
(mGluRs), are G-protein coupled receptors (GPCRs) that modulate neurotransmitter release or
the strength of synaptic transmission, based on their location (pre-or post-synaptic). The
mGluRs are family C GPCR, characterized by a large (~560 amino acid) “venus fly trap” agonist
binding domain in the amino-terminal domain of the receptor. This unique agonist binding
domain distinguishes family C GPCRs from family A and B GPCRs wherein the agonist binding

domains are located within the 7-strand transmembrane spanning (7TM) region or within the
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ring @Bmcﬁ?%ﬁ&acﬁpy%lea%@@vq\t ki onal ly substi tut ed with one or nore
R4) (optionally substitut ed with R and/or OHet eroaryl

(opt | dﬂ%tylﬂy subgtlpe %%S%%Hmh%ﬁéqrdwtwytmwﬁzw 1y in eoNReta, COCR3R4,

g(?i\rly I1 gﬁgi P%T@I?JL}S%DOHI 024 %{1%1% td(M(%ltSE P@ha@ﬁ@y su stit Sg%‘rit%%gé{%{é nﬁgund

S( 0) 0 haNRg RAetruS{H1) RpSRIENhy foknata (OF3; R and R2 can optionally cyclize to
forma ring conprising C3-Cl2 cycl oal kyl or C3-Cl2 cycl oal kenyl or aryl or
heteroaryl or C3-Cl2 heterocy¥loal kyl or 3-8 menbered ring conprising C O,
S, and/or N, optionally sub Lgf £d with one or m)lie R4, R3 is selected

from hydrogen, Cl_6 ali 0- ycl oaI kyl , aryI hehzyl, heteroaryl,
hal ogen, CN, CF3, ‘ S Q_).O—- 2NR3 ct/ed from hydrogen, Cl 6
al kyl, C3_10 cycl oal :

hal ogen, CN, CF3,
CO\IR3R4 CO, S(0)0_ ANRSf cyclize to forma ring
conprising C3-Cl2 cyktl oa

QSA or C3-Cl12 cyrgl pal keqyl/ or aryl or heteroaryl
or C3-Cl2 heterocycl oal kyl or 3-8 nenbered Xqprising C, 0, S, and/or
N, optionally substituted with one or nore R5; i Spsel ected from

hydr ogen, hal ogen, Cl1_6 al kyl, C3_10 cycl oal kyl, aryl(g jZeteroaryI benzyl ,
0C1_10 al kyl (which could contain a C3_8 menbered rin ontaining C, 0, S
or N, optionally substituted with one or nore R4), CN, CF3; or a

phar mag@udihg alhkicinocRptRbice foal 5, CREMesf NRF; X! iphdtae auii Sai’y Nagoapt abl e
derivat, ve thereof [0014 Al so di §c| osed 5phgr maceuti cal conpositions

conpr|>§|1ﬁ§1 SPREP frorg Sa R r N or iNRe: Xepreseh 909 ¢ IS (1|0}2 n

| ncl u N d from
gé P%%N&g& 35%6‘%112 1;§§ngen§{ eolr%ﬂé ff%sr%'éggteg:é‘lamﬂﬁ ﬁ%ﬁ X3 is

c or I isX& NI, CROMW I schackes! fom 5, O)rNH oANRS; Al@Selébtedirom/f(QPC@rcgsleﬂkyl ors CH2,

CR3R4, H, or, CONR3; Y is selecte fromN is N, NR5, CR5; W

s solGdtedyPali] obarkpr hsrronm or& o l?éq%tcgw?kyrlam%e?z T12 cycl oal kyl or

G- ClacrysheRblienyloraLs Akberl !B Q0. B ufder ReRCRARAGkARNKY! or

C3- C12 he rocycloal kenyl or 3-8 ered ring nprising C, and/ or

N, R selscted depemdzogdny hdegac bed lfetemcmarhly € (mg?élryl (B(ﬁllo (ogénalkah; DIC- uhaékflr oaryl,

reriber Bl F R T B g e pp ik oty Syl itied



WO 2011/ 100607PCT/ US2011/ 024618 10 wth one or nore R4), QAryl (optionally
substituted with R and/or R2), OHeteroaryl (optionally substituted with Rl
and/ or R2yO 2hR3iME607 CR3R4, CONR3R4, COCR3R4, CQAryl (optipomalisbyrimedsss it ut ed
with Rl and/or R2), COHeteroaryl (opthonally substituted with R and/or

R2), S(0)0_ 2NR3R4, S(0)0 _2CR3R4, CN or CF3; R2 is independently selected
from hydrogen, hal ogen, aryl, heteroaryl, Cl1_10 al kyl, C3_10 cycl oal kyl, Cm

al kyl i ch woul ta nbered n nd/or
N Sperin oy s S 2o SRR S Sheft S e oy ondll
subst ighpdiRete M ﬂana/a)@l/Réy NRER!, Otlat’eCONR/R? (@@CR@@@UGA@}I@%M dwthR
and/ or R2), NR3R4 . CR3R4,  CONR3R4, COCR3R4, 'COAryl (opti onal |y substl tuted

vv| t h RubsiteitdwitRR)' andORB B CSH s tropyb{antioatllysubsiistadtwitieR’ sidier BY), (4. or

rori i SRR R N PRI R i R R SR sl st By er R8s cony!

or ar mlete@csarﬁeC@ [oQﬁ{y)l’ |CQF cfdodlity, OEY, &6 ¢ivBRth kydul PEonBai a BRI EISEréd Al

conpri si ng and/or N, optionally substituted with one or nore R4;

R3is cg@ﬂa@em&@ ¢>r %mﬁyﬁNo@éwnamwsa witlegna o 1egiel Fodd 411yl (eptipnallpenzyl| |

o e oty e dna e (o SO Rhyio T RSN i g ek S o
CN, CIE:RSRC@BBIRAR @@cﬁfﬁ) QOZSNHS(BﬂtloMyanﬂstﬁeﬂte@ aithaPtandroalR’y, GQHéter)eryﬂo

f C3-CL2 -C12 cycl oal kenyl |
ot or QaPYAMIHY Sebsisiol Wik B oeger b RgDr vk s STReeRdH: ¢ Ny ont il Ry c, o,

o oﬁ?%@5%%%%99%%?%%2%¥°%€?%5%Fﬁ%ﬁg%%o e W&F@S@&l%et iy
benzylo;r he€ioatyd oalCkyd:, bvﬂanocjnclodhylcbrde&mmbemd(ﬁhg&onmmbmgéd ¢ |S;gn<d~/onNa| ni ng

C tional. bstit th
phar W@H%qlgﬁug§1t3§@ g‘ﬁtthgﬂﬂ%ér 3}%'1“? H’f’ (h:‘gJ 1‘é“8?leg$£§ Bu |- (caélﬂ yca]@cep'? ;b?e
deri V%emk&h@fﬁqa‘en dﬂnyet&owrﬁaﬁfgeﬂtmatwmm adln, aarTA‘er? i QRIBHA so

di scl oSed are ret for potentiating md uR4 activity in at | east one cell
conpr |flsﬂrmb}'drhg€nslcepaldﬁ>’1 &mt %@lqaﬂql aryl bengyl, baeraseyl] halpgan, @N, C&ast one

act vy R ar b Sib RER R e kR € B PR IR ) £ bbb FEF L

pot enteiyalbhIRYl SHE UEH o@z@lbhl\kbﬁyyl ol Bry@ o8 Wi @6yl 6PTRU, Shdlgtot oSk Pr gfg
adm ni st en&gﬂt o the subhect a t herapeuti cal Igséeffectl ve anount at | east

one dinsenkesedirigeripRirdng b, Q M@é Pé@atlam?élmw fipted iitheone or W%Rtolpatlé

M3 uR4 i S nmet hods
for t%gle? ggliogr{elrl?t%%%e\ﬁ ﬁ% % 3 alggéo 1% e%g%yzmet}%ﬂg&hé%r%g #%g}ﬁ ’ssi on
dysf undiyl owhioh ceidldeontaisl aJGAg nmembateémnglcsetaﬁmgc,amm ot N, eptiomatipkubsitfited

2011/ 100607PCT/ USZQll/ 024618 11 conprising the step of admnistering to the
manmal Vit oneeidporg Ke) M G as%%%sﬁﬁv&cm%@ca@%%éa éﬁﬁare& Uit effective to

treat %&%&@aﬂga aﬁoﬁede?]ﬁgﬁﬁé thetcB89 %@L@bs%%e dh& GhBSRL FRESV B o SiafcOr

maki n a conpoun rising the steps o
mGluR4 receptor activity in the subject.

[0012] Also disclosed are methods of potentiating mGluR4 activity in at least one cell
comprising the step of contacting at least one cell with at least one compound having a structure

represented by formula (I):



provi di ng an am ne conpound having a structure represented by forrmula (I):
as shown in the Exanpl es bel ow, wherein the variables are defined herein.
[ 0019] Al swodnsicioo®ed are the products of the disclosed merlusde1ot46naki ng
[ 0020] Al so di scl osed are nethods for fhe manufacture of a nedi canent for
potentiating md uR4 receptor activity in a mammal conprising conbining a

compound having a structure represented by formula (1): including wherein:
X is selected fromsS, CR5, N r NR5; Xl is selected fromS, CR5, N or NR5;
X2 is |ndependently sel ect S, CR5, Nor NR5; X3 is Cor N, X4is C
or by, mis O, 1 or 2 D, when presenR1 i\s CH2, CR3R4, CONH, or
CONR3; Y is select ed f?( NR5 . NRb! 3)CR5 Wis sel ected
fromsS, 0, NH or ed f ycI oal kyl or C3-Cl12

cycl oal kenyl or ary er oar yI L2 heterycycl oal kyl or C3-Cl12

het er ocycl oal kenyl xtenber ed s’%ng C 0, S and/or NN R is
i ndependently WO 20 1/ 100607PCT/ U82011/ 024¢¥ sel ected from hydrogen,

hal ogen, aryl, heteroaryl, Cl_10 al kyl, C3_10 e dal Cm al kyl (which
woul d contain a C3_8 membered ri ng cont ai ni ng C 0, {; d/or N, optionally
substltuted with one or nore R4), OQAryl (optionally d gtltuted with R

and/ or OHeteroaryl (optionally substituted with R and/or R2), NR3R4,

CR3R4, R3R4 COCR3R4 fional |y substitu t h RI and/5or R2),
COHet dRJy gw(hsm 8%@8?&?%%%%0@ ?u‘?@a Nt NRRX i a1t mvgs NES R4,

S(0) Oﬁ%ﬁﬁé erfdbh® sdikcBed fdmiSS GRﬁdﬁQ)?mgnkB ¥s @%fﬁlcke‘i’sé oP R, lfﬁ/fgr()og‘%?2 n
hal ogen, aryF heteroaryl Cl 10 a kyl, C3_10 cycloalk Cm al kyl (V\/m ch

woul d i bnt 2i B, \ahdmp_resetmenbéHe,cCRangCGM{ aurmcn@Ri:Y B, selsmamm/om NNNHoptNBhal | y

bst R4) (€] on te th R
and or? 1) NLERED G e art L HE R T S o T sy Bl iara,
CR3R4,c, SRTE3 (KR W hry ] tedopith R d/ R2
COHet eCr(c)egr\ly &E}%HSH onaﬁiﬁilosubsrtﬁl tfjtglggg gm?ﬁlét&o@aé%%/kg{rw g S(0)0 2%23R2r )

S(0)0 h@@maloa@mdmr@F%membe@ddmmomﬁsmgtq ha, ralgd/elym z®s indepeadantls ri ng
corrprl 12 I I C12 al keny Qqr y r eroaryl
%’fgtg%et eﬁlo%ycge% éﬁ ary% hgﬁero a(rﬂliyr%gé B rlo%lg%l b&O (balﬂg% and/ or

N opt(wmmlquul@ Udﬁﬁ&lhfalﬁg%dnmbéied)ﬁﬁg %ntﬂﬁfn@ RO, SFﬁldl/c& % Eﬂpﬁ@hzﬁﬁy Jubstivuted
hydr ogen Cl 6 al kyl 10 cycl oal kyl benzyl2 het er oaryl hal o

CN, crgth enonkarere Rg), @fmlz‘mgmaﬂmbﬁtﬁu@émét B i sk il %t@@arry égpt@nalllakw
C3 10 1 A 3 R4, CO
S(0)0° gmﬁgé&%Raa@W& éwktlé]o%ilﬁrgécﬁ:\j;/ﬂc zr@é(l)teg\ orma’ ﬂ: g Cco rising
C3- Cl2ubyfithtodivitiiIR 'and/ 63 -Ré)], E(uyaémaﬂyk ej]mlonaﬂty sa]bythtumd vt RF aarot R9rS(03,. C12
het ; d/ o

oSt  ondil '593953& Rt ﬁﬁ%ﬁ hir‘]&g?ﬂ“éo ” q%sfr%g&rpgﬂla?lﬁ(f}&?w@flogen

hal Og%@terQrﬂGC?loiﬁl/ﬂyl é;% wclea{@mtky | alkﬁr(s)(zhrch RSt &ﬁﬁéﬁh a Odg% ri'ﬁéﬂlberéa g al kyl

(which could contai'n a mber e i'ng containing C,
opt i omahfainingi6sOi $ anct/drlw cbptlomaby subsmmrc@i \RAI) pne:JN m@%ﬁ&) APAgyl }()d)mronnabseut ically

accept salt, t (¢} har e i t her eof

o tn aopy Rlsdte daiRy Rk RRABRET R R SPuBSET Bk Gt SR (e

pr odugtr’rOf CORR 'R, mmaﬁd G@W}g)pk'@pﬁ@ﬂanty@abmea a¢thW'ain@for R *NED B AERBEy]

[ 0022] Al so di scl osed are yses of a conpound for potentiati CgF nq urR4

r ecept(eptianetly yilisfituted with R" and/or R?%), S(0)o2NR'R*, $(0),CR'R", CN or and R*
can optionally cyclize to form a ring comprising Cs-C; cycloalkyl or Cs-C;; cycloalkenyl or aryl
or heteroaryl or C;-Cy; heterocycloalkyl or 3-8 membered ring comprising C, O, S, and/or N,
optionally substituted with one or more Ry; R” is selected from hydrogen, C, alkyl, Caio
cycloalkyl, aryl, benzyl, heteroaryl, halogen, CN, CF3;, CONR'R*, S(0),,NR’R*; R* is sclected
from hydrogen, C, alkyl, Cs_19 cycloalkyl, aryl, benzyl, heteroaryl, halogen, CN, CFs,
CONR’R*, CO, S(0),,NR’R*; R’ and R* can optionally cyclize to form a ring comprising C3-C1,
cycloalkyl or Cs-Cy, cycloalkenyl or aryl or heteroaryl or Cs-Ci, heterocycloalkyl or 3-8



i
(H: W 2011/ 100607PCT/ US2011/ 024618 13 including wherein: X is selected
fromsS, GRB,20N/0060MR5; Xl is selected fromS, CR5, N or PRRAIS2042/024518

i ndependently selected fromS, CR5, Nor NR5; X3is Cor Ny X4is Cor NN m
is 0, 1or 2, nis 1or 2; D when present, is CH2, CR3R4, CONH, or CONR3;
Yis selected fromN, NHor NR5;, Zis N, NR5, CR5; Wis selected fromsS, O,

NH, | ect -Cl12 cycl oal C12 | gal |
o el i oamiret QoS e pef Uiy b S S v o o Se b ea eyt
or 3- %el%@t@@%roﬁﬁhidr&gmcaapgélﬁ N alfeyl, @F 103)ycﬁﬁﬁ</yprar¥|\l|; hé?érohlé/l Iwaﬂgne@%gm ly

sel ected from hydrogen, hal ogen, ary het er oary
cycI oatﬂ{w (whldmpamlﬂybnt@m Ch: mombered oing apntami@3C 30 n® nh Bk elathnlaﬂg seiptitiaéchi ng

and/ or Q bstltu R4), QAryl
Copt | SRATPHY b R DIQf i fr RSt ey e GudIE AL HRT8ht | onal |
subst iphbiin@@cividally Btcoptthl Oderlive NRRBA in GR3MAunt CEREB Yo potdabiaiddnGLRAT VI
(optionally substituted with R and/ or R2), COHeteroaryl (optionally
subst ireqepEd agiiity iRitha#deast omgell. S(0) 0 2NR3R4, S(0)0_2CR3R4, CON or CF3; R2
i s independently selected from hydrogen, hal ogen, aryl, heteroaryl, Cl1_10
al kyl ,[0@3]10 cyaéllsxadkylmed@@,‘agmﬁpmnldyha\(mg]'a@tnumlrdprcmt@ih’y farrmslg@)nenber ed
ring containing C, 0, S and/or N, optionally substituted with one or nore
R4), QAryl (optionally substlYuJ\ed with Rl and/or R2), OHeteroaryl
(optionally substituted wi tLt'/RI “@Ad/ or R2), NR3R4_;CR3R4, CONR3R4, COCR3R4,
COAryl (optionally subgtst{yg ed vw h R and/or )R teroaryl (optionally
substituted with R angy \ _2CR3R4, CN or CF3; R
and R2 can optionall
or C3-Cl2 cycl oal ke >ﬁ ary)
3-8 nenbered ring co rn5| g C 0 S, and/o \
one or nore R4; R3 is selected from hydroge Cl_B&al kyl, C3_10 cycl oal kyl,
aryl, benzyl, heteroaryl, halogen, CN, CF3, CONR3R4R )0 2NR3R4; R4 is
sel ected from hydrogen, Cl1_6 al kyl, C3_10 cycl oal kyl, aag benzyl,
heteroaryl, hal ogen, CN, CF3, CO\IR3R4 CO S(0)0_ 2NR3 4, R3 and R4 can
optionally cyclize to forma ring conprising C3-Cl2 cycl oaI kyl or C3-Cl2
cycl oahdediyg wherear: W isaelchet dronafyC RGN @NEiZ(lhetsaeaeq/ﬁbmas IGH, BrorNE; WO

2011/ 100607PCT/ 011/ 024618 14 rgenbereq [k ng.conpri,sing 0, S and/ or N,
opt i ona |lwd§%?@n§m%?ft% oM & Ror Niop NK RE: is55 0f %<e|1se<ét0él¥’ s hypatoden,

hal ogen; O}C%,ﬁlg C\gf&%rese%-@-@% ek gal &%H Y HONREEE[Q@ W ed ﬁt&‘ﬁpﬁyNH &@Rﬂ.%

al kyl (wh contain & C3_8 eéred ring containing C, 0, )
opt i oraisIN; NMRIHER? itiestlastadnran s, 6 Nith roeNm; A 1@d;lem3froer38C1phwln‘dkElel cally

acceptabl e salt thereof or. a e derivative
Fher a6r-Cr 659911588 o e PhdBas LORE oS oty FRESE P e heht of a

neur othRASTLRaIkeRy 1B SESIRG bR d 3 c@hﬁb%%m%@ L3835 a§d/§1t RSRAKSAGIRh@GIM t h

md uR4 activity in a mammal conprising the step of co-administering to the

mammalsclgetefl st hﬂﬁ%@ohﬁi@@ﬁlﬂd atyh mtmbélmmntcy@mlbﬁh D¢e-1tadkylr eat t he

dysf d h t d
e iAoy b TR merh B AP PG 38 iSRS PO
sel ectydth dde@PnSore @R}S, ,omw(opﬂaﬁally@bst&uteadﬁﬂﬁmuﬁmt/drm $€(bH6t%ﬁﬁr§fl r(@pﬁo‘ﬁan}CRS N

or NR5; X3 is Cor N, Gor N ,m or. 2, D, when
pr esentbstitatedppth @BW&T RC?GN-R RorCI@:(BNR@ONR Rs %@CBCR eEQAIHh{qntlol\ﬁlllYor NR5; Z

N, 1
G- 13 Ry EER i R o RERCE LR b Prordiondiy sBGiblEN"y f) RPaRENELNON O
het er QNRE:R‘%)&@)@[ZCRFRCE{\C&ZCMRé ﬁmylepe@dérk@rsyelecmﬁ fns hyhoper, édlopemgryl,
COMDr 050 Cnelan i Lo ASTISTIE LY St 20 LR N ogen,
woul d Sﬂtﬁiﬁﬁ%cao@aﬁd/ﬁﬁm@ﬁt%aﬂ% &%sﬁfr&l‘f@cﬂvﬂl‘l Bk S%rnQre &3(5‘151{39 Soﬂ\tllonQIW' onal I'y

substituted one or nore (opti onal bstituted wt
and/ osubiyte@Hith' eadipr RCp mHmrahﬂy!/(@ubsallyt mmbauumdtmﬂm anidordt’), RQB3R4NR3 R4

Coriet SO ONB G OR s GhaTh GBS TRt ko ot g b OrSah,

S(0)0_2CR3R4, CN or CF3 R2 is |ndependently sel ected from hydrogen,
hal ogen, aryl, heteroaryl, Cl1_10 al kyl, C3_10 cycloal kyl, 0Cl1_10 al kyl
(which would contain a C3_8 nenbered ring containing C, 0, S and/or N,
optionally substituted with one or nore R4), QAryl (optionally

n a mammal , wherein the conpound has a structure represented by formul a
I
;




WO 2011/ 100607PCT/ US2011/ 024618 15 substituted with R and/or R2),
OHeteroaryl (optionally substituted with R and/or R2), NR3R4, CR3R4,
CONR3R4, VOOCRAR060COAryl (optionally substituted w th RPCanstan/oRB)s
COHet eroaryl (optionally substituted fith R and/or R2), S(0)0_2NR3R4,
S(0)0_2CR3R4, CN or CF3; R and R2 can optionally cyclize to forma ring
conprising C3-C12 cycl oal kyl or C3-Cl2 cycl oal kenyl or aryl or heteroaryl

N S&(%fpg? y SUREESPRER ardnBre Ehomshor raOal RaUCENG T Ry ™" "

hyd )
e Ryl Mo hatS g ¢ B RSEA b St S

cs 10 oa:taeuermbnw Csdny he;tetwemczlytlkyltmﬁe% mnﬁobredhmgo@emns@g C,Oh$, aGINRSR4,  CO,

0 0 SO R0 v 0 Bt B PG B R, &, ECpPrLStng

het er eovehiaal, kijll, Whz;A; Rot&RME TRbgEh, TN COFD GONRTR 'G5 () ,NR'RENR/ @rselNcted
optional | substltut ed with one or more R5: R5 is selected from hydr ogen,

hal ogéwm reg%ﬂ, oy alkgl Cran ephaalianliagyl, beryl, hetseaasylobglggen, 6 &Y., 00' | o
| kyl
gpt |yon y su St |S?O fégk\?mk?t?g%g#ércgggﬁg&%% C&%eq% ﬂlﬂgcoqﬂ% i 12cal ly

acceptegbibelkgbditC+Opregobalaeny opbai ﬂahaurtoatych bt szgalqpleqmérabycﬁoaﬂle)rl ioy 3t8 ve t her eof
with a drug having a known side-effect of jncyreasing.metabotropi grésl utanmat e

r ecept®FMBEeq g gomprisdaed APsd ddax N satonally Sﬁléttﬁ@a% witgrone e moreBidert of a
neur o f o a ther t t with

nd uRkégg%W?%r%&hg% @ glg SI rgtglgoctyg ep ofﬁéé%%g m%% sﬁeﬁéhg to the
manmalaligd (Wiak touid eomtaimm@ﬂdmembered omggentannh@@wm“s oeNf eptidnaby tubstiteat t he

dysfunc ion inth t he conp ound havi st.r cture represented by

£ o murgt e or mor R SR et eiese g Datcsanatle SHbHESOT 5% TN or NeS:

is selﬁﬁg&%eﬁﬁ& BccdpBDle ([\gﬂ%tlm%ereg@ i s independently selected fromsS,
NR5; X3 is Cor N X4isCor N mis O, 1or 2, nis1or 2; D

\rnggn " @ﬁ;on/ H%g@gc%@m%%lg WI%%ﬁhﬁNéﬁk%g&%O{\}\f}?ga\g% g?t od

f r om Strué&preNepresantddRey; fofmiuk (el ect ed from C3- C12 cycl oal kyl or C3-Cl12

cycl oal kenyl or aryl or heteroaryl or C3-Cl2 heterocycl oal kyl or C3-Cl2

het er ocycl oal kenyl or 3-8 ne red ring conprising C, 0, S, and/or N, R is
i ndependently sel ected from ydrugen, hal ogen, ar VI, heteroaryl, G _10

al kyl, C3_10 cycI oal kyk—tin al kyI- (Whl ch would coffptyh a C3_8 menbered ri ng

containing C, 0, S apdj{ aptijonal | ¥ {ubstj th one or nore R4),
QAryl (optionally s o Wt INR _ja¥ OHet eroaryl (optionally
substituted with Rlé iR2), NRIWY, \ OR: R4, COCR3R4, COAryl
(optionally substituted h R and/or eyoaryl (optionally

substituted with R and/or R2), S(0)0_ 2NR3 X0 2CR3R4, CN or CF3; R2
i's independently selected from hydrogen, hal ogen, artyl, heteroaryl, Cl_10
al kyl, C3_10 cycl oal kyl, 0C1_10 al kyl (which would cc(tnt in a C3_8 nenbered
ring containing C, 0, S and/or N, optionally substltu ,Wth one or nore
R4), QAryl (optionally substituted wwth R and/or OHet eroaryl

(opt i aiahdifg SUbfi: DULsedlcpict frobl S ADRT, 00 oiRIR]; XNR3 Eﬂectéﬂ?ﬁ% S, CINRRRA NICOCR3R4,
COAryl (opt| onal Itﬁsubstl tuted wi.th R and/or F\’Z%)I g:O—|eteroaryI &optl onal |y
subst ¥ Ut Bengndgn gfidiroRS) CRS(IB)OQI\QNR%RZECS{ j & XCRORN: HENO@ oCERn R

and R%C‘]igpc’yc%‘ggﬁ%elje%ln?gsrcba ;ﬁﬁq{é‘f ﬁbgqer oard%ﬁ\I Wp(% gfggﬁﬁéer otyc oa ftkylor

3 8 mehiseN,@RY CRG Ve onquidcsidngors, O, N$I oaN®R’ pA iNseleypdd @mldgyclsmpslbalky]tc&d with
one or re R4; R3 is selected f d en, y C3_10 cycl oal kyl ,
aryl , 2 ycloglkeny! grasyf or ltﬁétraaaLor @@%ﬁm éqﬁfya 2NR3R4: R4 i's

sel ect |- k! I [SVAE
S e b i e

opt i onsalettgd «fry)od hyxkeogen, hdoganaaryl,hgtecaarpl; Csnwjﬁcﬁﬁ&ydydkyﬂa[)@yho adkyICS C12

cyclo ar het er oa C er
oy e afteg Tt okting REpRnG e I, GHBLH P PEGEL h one
or nore R5; R5 |s sel ected from hydrogen, halogen, ClL 6 al kyl, C3_10

cycl oal kyl, aryl, heteroaryl, benzyl, 0ClL_10 al kyl (which could contain a
C3_8 nenbered ring containing C, 0, Sor N, optionally substituted with one
or nore R4), CN, CF3; or a pharmaceutically acceptable salt thereof or a
phar maceutical ly acceptabl e derivative thereof with a drug known to treat a
di sorder associated with increasing netabotropic glutamte receptor
activity. [0025] Al so disclosed are nethods for the treatnent of a
neurotransn155|on dysfunctlon and other dlsease states associated wth

1 A = o - .



adm nistering to the manmal at | east one conpound in a dosage and anount
effective to treat the dysfunction in the manmal, the conpound having a

st ruct ur ewpepriegwaeswred by a Al so disclosed are WO PCT/US2011/024618

2011/ 100607PCT/ US2011/ 024618 17 nethods for the treatnent of a

neur ot ransm ssi on dysfunction and ot her di sease states associated with

nd uR4 activity in a nmamal conpr|5|ng t he step of co-admnistering to the

mammal .gt | east one nd | nt ffective to treat the
iyt i ot G A b A (orE A TR Rl G GG Ep Sty by
for mulsgpdiinlted with®'udi g R%@JI@RH CRER*SCORIrERt @btm@* S0 AP0 gNoﬁ’aﬂlWR5 Xl is
selected fromsS CR5 X2 is independently selecte fromS, CR5, N

or NRSubS@JtE@W@h(R aN&/oxR) §Qﬂmroaryl faptiong]y substitugd with B andder B?), $50)when

NH NR5: Z
P O Rk ® BTGB Gt S R ireengentiy IRt fydb gl Bhiokbh 3ty bon
C3-C1 Zletéy&érﬁabkwau@n @3 Sldodiigl oal kpmy (RhicBfdul@Eorsth @IQAMYEmEYred@nE12

het er ocycl oal kyl C3-C12 heterocycl oal kenyl or 3-8 menbered rin

conpr iceNiaig COO %an%(ﬂlalﬂ opptienally sybstijuiesewmish geher WO@&M@WI (@Rimnh@ﬂr ogen,

hal b kyi whi ch
mgufg%ggsﬁft?ﬁ%& wnﬁ%‘%@%& ?Tib)é defér rgi @Oéln{a %&@ﬁ‘eg%@ K'a ‘Wﬁ# bn:aﬁ y
subst ICRIREACONRIRGIEOOR *RIDCO ARG) (op byl s(lbspinhtedil alithyR " mb&tr Ith)J 'f(EDHeWbrbbrlel

d/or R2), OHet | (opti bst i t.ut d/ R3R4,
ORaR OB b Brsssialh Raad o1 ﬁ%oé@éﬁiﬁ%“gm@cm e@N%?tqr"sEazRé%mﬂr )

S(O)0%agggxhwﬁghpﬂ9£%§%¥nggﬂﬁéb %gpe EE% ?éc?g froﬁ&ﬁ)%@ g

hal ogen hetaroakyl on€:€#0 hetyﬂo,cy@ﬂalkﬂ al3ky menﬁﬁreﬂmlrg)whqmlsklgl G, (D(Sl afldy oaN ky I

whi ch woul ntain a c ta|n| d/or N,
Cor ohalinoE el afnteror Gae e ok a8 SO ReR BidM kst ¢ ortfoCtnst |t ut ed
W th t 4 4h r R2
R e e O S IR PR ety R
and/ orfromylydrmﬁeﬁ @@wy ICs(lwtCiQaﬂfadl,l ayylsb@mvl thattewrwh hdlo®in, @M LCE, R2) ,

Form &0 Rgt et rAD e & 20 o ehr ytebs CeaPa18 Riye b REmI Y €5l or
het er Q?E]&Shlk?lo@ =Gl 2ybIehIREME Ve h@ﬂibkk{éte/ Og/iUBCWmt@dcfdldwkﬂ@me sing C 0

S, and/or N, WO 2011/100607PCT/ US2011 618 18 optional |y substi t.uted
with erenkaredpnecaapriste CsOss) aadfasdN, ppamqlﬂycwb&jéwed mth@napkmore R3 R'gs

26 O Hs et Ry ArBERZ Kioe BCESE ARENL,, NALRARYY oY i Ban kP0G 0 1

aryl , atigmzyhich beild rcOﬁtlaml a Chgﬂﬂn@lgbﬁ‘,ed GNg c6]¥t31n11£g]SlR3m or NQ,)ptS(n@I)lQ suiNRB R4 R3
and R4 can optionally cycllze to forma ng conprising -Cl12 cycl oal kyl
or cs ~Sitpone, Qi iE Re b FN-6rF apia Pl%ﬁrmﬁ“é’c“él%iia}’r JAcerpblesaledsrRepet ocycl oal kyl ~ or

/ tuted with
O e %%@uﬁdaﬂg ag&gpdyesde@ﬂiaﬂ;ve ﬁere§f af8 q ﬂﬁrnll\écew?[g(éaﬂg 'a@%lpi/ab §It1

el ected from hydrogen C3_10

cyclo aryl r a
ﬁeﬁ%ﬂred rﬁ%gb%%ﬁ%ﬂﬁ%%nmgﬁﬂéﬁh§oe%9ﬁhﬁ% ¥#%%M€tﬁm¥ @gﬁﬁ%%§§%8§Fth one

or rrorcemﬁﬁmgm st&pFSf @ntaatipd atrlome end tatlvitly atleas phabiselosall donipoaneaf aor a

pharmaceutical ly acceptable derivative thereof wwth a drug known to treat

t he néMoYDT HASHYS K RACTHIFST BREHRDIFCBRNOGIANIY it Yelgrsborg %Pc]es [ 0026] Al so

di scl osed are kits conprising a conpound haV|nE}a structure represented by

Al so df&fllosed d¥leo diselnendsire rethode farmetantiating BoleR-hegivdy imAswIsEi on

dysfu %Shllgﬂgln @196 s%;?ﬁfr ad%ﬁ?ﬁ%%ﬁg 33 ﬁl%?iﬁbj%gt atotﬁ&%hgtgltc&\ﬂ)% Effgﬁvg R%oﬁﬁt{dfva't E@é tj n a

manmal S|n m-ni st eri Ieas one

conpownd dlslloaecﬁaﬁmgﬁmanlda dmlglhn@ﬁfhaﬁﬁtle%cﬁ@ tbrpe&tnnaﬂaencdmmue@dpmn in the

mammal , .t he conpound having a structure represented by fornula (1):
activity in the subject.

[0017] Also disclosed are methods for the treatment of a disorder associated with

mGluR4 neurotransmission dysfunction or other mGluR4 mediated disease states in a mammal



including wherein: X is selected fromS, CR5, Nor NR5;, Xl is selected from
S, CR5, Nor NR5; X2 is independently selected fromS, CR5, N or NR5; X3 is
C or N, X¥0i2611000607N; mis O, 1 or 2; nis 1 or 2; D wremn/yse@smontslsis CH2,
CR3R4, CONH, or CONR3; Y is selected from N, NHor NR5;, Zis N, NR5 CR5 W
is selected fromS, 0, NH or NR5; Ais selected from C3-Cl12 cycl oal kyl or
C3-C12 cycloalkenyl or aryl or heteroaryl or C3-Cl2 heterocycloal kyl or
C3-C12 het.eroc oaI . 8 menber ed r|n r|S|n S, , and/ or
O e N S LR L PR

C1_10 84 Iabﬁloumfé‘fe%ﬁv&wq&&aiﬂémhsor&@h&@ Ridewht. VO _
2011/ 100607PCT/ US2011/ 024618 19 (which would contain a C3_8 nenbered ring

cont airpa C 0,51 i e R4),
OAryI[?%gﬁionally gbs?%?ﬁ%% %ﬁ%dﬁﬁﬁf&%ﬁ%¥%§&hgyhﬁqiéfg@%’?%i %ogﬁronally
subst ipresiditgwh tamik coamebuod hiRAhg a NRGERAre rEp8RhtedIONIRBRAla (DOCR3R4, COAr vyl
(optionally substituted mﬁth RI and/ or R2), COHeteroaryl (optionally
substituted with R and/or S(0)0_ 2NR3R4, S(0)0_2CR3R4, CN or CF3; R2
i s independently sel ected fE{fJ\?Zrogen hal ogen, aryl, heteroaryl, Cl1_10
al kyl, C3_10 cycl oal kyl—€3 aIkyh (whi ch woul d v@&? a C3_8 menber ed ring
. \ ¢

COl]

containing C, 0, S a dg optepnal | i h one or nore R4),
QAryl (optionally sups "W t NR _HBd or QHet eroaryl (optionally
substituted with R ardfRrcR2), NRIR4, JR4, COCR3R4, COAryl

(optionally substitubed ﬂw¥ﬁ1 R and/ or ,
substituted with R and/or R2), S(0)0_2NR3RA_S(0Q 2CR3R4, CN or CF3; R
and R2 can optionally cyclize to forma ring conpri$ghg C3-Cl2 cycl oal kyl
or C3-Cl1l2 cycl oal kenyl or aryl or heteroaryl or C3-Cl{2-fleterocycl oal kyl or
3-8 nenbered ring conprising C, 0, S, and/or N, optiohally substituted with
one or nore R4; R3 is selected from hydrogen, Cl1L 6 al kyl, C3 10 cycl oal kyl,
aryl , abelmawyi in theEsampley belowaivbgem thEMarifiSs arCONRBRAer<d(.0) 0 2NR3R4; R4 i s
sel ected from hydrogen, Cl1_6 al kyl, C3_10 cycl oal kyl, aryl, benzyl,
het er gadpM]|, hal ogsndis€dbedGrSthe GeRBRA theQisGO)MMnANRBRE,mdR3ngand R4 can
optionally cyclize to forma ring conprising C3-Cl2 cycl oal kyl or C3-Cl12
cycl ogbékamy! or paso/hls@lbséaeir@ﬁ@&fonb f&rth&ﬁamctb@t@aqay@&médﬂdr Rfendiafing
menbered ring conprising C, 0, S, and/or N, optionally substituted with one
or moreCRBA IREDIeS asBYIBCIEIM MBI PRraPBFRhCOTPRINBEgarrompeurd hivye @ siowtug
cyclo oaryl, benzyl, 0Cl1_10 al kyl (which could contain a
%ﬂﬁ%é?g:tﬁhﬁgﬁﬁéﬁpalnlng C, 0, S or N, optionally substituted with one
or nnre R4), CN, CF3; or a ph@rnaceutlcally acceptable salt thereof or a
pharmaceutically acceptable,zé“byftlve t hereof, and one or nore of a drug

havi ng a known si de- effgﬂlxﬁf |n¢EeaS|ng netabotrg%b gl utamat e receptor
[00

CI}E eroaryl (optionally

activity, a drug known’{70 \Fat di sorder associ 8) wi th increasing
nmet abot ropi ¢ gl utamaf e —agt i Vi ¢ ] drug known to treat the
difsidnal ‘ad antages of the invention
mdn V\/nAf

ch)follows, and in part

neur ot ransm ssi on dysf
will be set forth i pa't)ﬂn the descr
wi |l be obvious fromthé description, or cai arned by practice of the
invention. The advantages of the invention mn eal i zed and attained by
means of the el enents and conbinations particularly iyted out in the
appended clains. It is to be understood that both th fgregoing gener al
description and the follow ng detail ed description are exenplary and

2011/ TO0UTECTP D01 N6 BB 4 DD STERCR WrYEN T ObstHHL B reS &t YoM Fon can

be underisiReperieny §@add Kok, C?{fSeN%E‘N{St RS iheof 8t b@\{ﬂ O9r detdisloed or 2; n
description of the invention and the Exanpl es ;ncfu ed therein.

[ 0029]iBEPOR:ED1 Weenpressahtis GHWE)I&S:PJ COMM%QQN%@( lsacltep@ﬂé@m Ny Nikors\R’;
devi c 0 hod r scrl erstood
that EHBCans” GBr S ri st 3e0r RFE BN ST SRERHBE Gy e IBehed <

speci fd,a0,, cPtlodiReBAbE a@ublaﬂietéreagreaﬁ S,-0n IrsSoSichaliil 8eCsogci fied, as s uc h
may, of course, vary is also to be understood that {he ternlnology used

her ei rhetegoqyekoallq%ylmaﬁp%@én@ﬁreéé@cgrqompﬁgms& {QSuPad/ ol pRcisdnéaeyda@dly is 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.



[ 0030] Al l publications nentioned herein are incorporated herein by
reference to disclose and describe the nmethods and/or materials in
connect i omowntioode7rch t he publications are cited. The peoriusatiilons1s

di scussed herein are provided solely Ror their disclosure prior to the
filing date of the present application. Nothing herein is to be construed
as an admi ssion that the present invention is not entltled to antedate such

ublication_.b tue rior |nvent|o pybl i cation
P ot St i s o Bt P et o & e ot sk Ioebet O B e ch
need Y@nRE whlepsnsantd.y, manbdEd s céhtailili I 'Qﬂﬁi/drw?ébllﬁﬁam?&l@sﬁtﬁteﬁhe

speC|f|cat|on and the appended cl ai ns, the si ngul ar forns "a, and
"t he" vihoonede npiraRa), Gty foptiveal jriubsiitutet avithoR t @xitord 4P Heteriact éwms)nally

ol eyt bV dngB LRSI o BN R P PR e Bonl o

gr oupSubgtieyd smhcnl ah @k RAL s:omelrotam (dptikBallyl @&&Zﬂl{%@m@mba{u/&qz@mogos sed
herein as from "about" one particul ar val ue, d/or to "about" anot her

parti cORaR ", PP he CRRe AN oichl 2 Ry ah@éepegd@%br@lﬁ@@d froan hygropy, h&@ﬁ@btafylncl udes
f t] t |
Com eang, b i, vl a06er, e R el P 2 ol

ant ec edﬁﬂatmngi@p(m S ‘and/br Wi d)ﬂtldnelljd Eldﬁflﬁlﬂ:mdlth brad oit here(iay) tG)Atyll Qdipttbahﬂlja forms a
further asp

t. 1t furth d that t dpoi nt s _of h of
V0 20 34p 0050 VLT uSter B bOHEosY! {Raora hgRpsEr S IR § °t %f;ﬂlﬁs 4ﬁac °
rel atiqeRrt QCHRR R RESCRIEPe N 1 Bor %Hﬁﬁg@@& Lfengd! aéllaﬁ)l‘ 91%9 | 1

is al so understood that there a nu val ues di sc ose erel , and
t hat deptionally sltebstlsut@d with Réred/nr H%)s 8(s R A, Sé(b)aufER ‘RhaN gaih;i BUkmt RVal ue

in addition t val ue itself For. .ex a
ul'ser S hbiarsdy cPGirb e ren 4 PSS oranrisite o buetyelqatiil §r LS cxsalkaSber ¥ Klat
each %h&teﬁﬁ?ﬂ%@@ﬁ@@h&@ﬂc%&%lﬁﬁ d#1LE Eneaibercal c‘éhﬁﬁﬂsfa?%@ 0,foun@seRpl e, if

10 and 15 are di scl osed en 11 2, 13, and I4 are di scl osed.
[ 0033]0m0m1e/csuh@rtet|eda withremetos mmese R&p& 1o nelected fromdpdragsal Cyealkda@siot hat t he

subse rib vent .or. cir n 0 gcur d that
e aestPrsth SR trer oS PR e T P RN RS PR R flites®cour's
and i M@ Sgéﬁ)h@] @am(yl @Q%Scyéﬁialky[l QR34 b Ayl hedrdaeyiShdlogdnNEN, €F " r ecept or
positive allosteric ulatar" refers to any exo enousl y adni ni stered

conmpotiNBiR a@@ats(@haNRdRro@etaInQ Rorcap apfiqradly icyclizgdorinisa ting ceapiisimg §3-612 t he
ty d h
2 P RashRyt DReBE SRSURIE U abh FRRRISF oSO EMORRIRA o pdond (5ot

neur otnicnsmed tig sompmmg C] @, 8andfur Rgloptiomuljyaubstitutbdkvith cmam’fﬂdo;re RarR’@xanpl e

a human term"receptor positive allosteric nodulator” includes a
conpo&?ﬂactﬁﬁgrp Og%baéﬁg% ab Mgk &swccyls@aaﬁﬁhaaflola@tereﬁryé bepgdedt o

al | ost,gr gvrvl%gf? Bb§iH con@h AeL| mempéred ?Hﬁ gHgﬁmtu% NES; OPNXGFHG%QH%I Vids%ngst bot h

"rece al | ost erl c pot entiator’ ur recept or allosteric
agom smth one or more R*), CN, CF3; or a pharmaceutically acceptable salt thereof or a

pharmaceutically acceptable derivative thercof with a pharmaceutically acceptable carrier.

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

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



[ 0035] As used herein, the term"receptor allosteric potentiator” refers to
any exogenously adm ni stered conpound or agent that directly or indirectly
augrent s wheoregmpo@nse produced by the endogenous |igandP(CSaushoias24ghigit amat e,
L-serine 0-phosphate (L-SOP), other ewWdogenous |igands, other
neurotransmtters, etc.) when it binds to an allosteric site of the
receptor in an aninmal, in particular a mammal, for exanple a human. The
receptor allosteric potentiath binds to a site other than the orthosteric
site (an allosteric site) ang-pssitively augnments the response of the
receptor to an agonist  Be Wf does not inducgjdgsensitization of the
receptor, activity of K ktkeric potentiator
provi des advant ages (: : Qr all osteric agonist.

i e

Such advant ages can creasey§ safety margin, higher
tolerability, dimni d rjeduced toxicity.

[ 0036] As used herein, te term"receptor al (£ agonist" refers to any
exogenously adm ni stered conpound or agent tF dif Necj |y augnents the
activity of the receptor in the absence of the endogenons |igand (such as
gl utamate, L-serine O-phosphate (L-SOP), other endodiﬁ'us WO

2011/ 100607PCT/ US2011/ 024618 22 |igands, other neurotrangmtters, etc.) in
an animal .. in particular a | .. for exampl,e a human. The receptors

2l | ostRRIdNGFHRTLT: “Dioialseied oSt Rodt eF NR ¥ b astasted Bpmes-ait Nt et or
and diPget]dépdddithie QG&sed fsm &, CROSNGH NRSKE & Obr N 1 ECSPNOI isl093FbA used
herein, the Fernl"subject" refers to a target of admnistration. The

subj eds 1 of 21 Dewhar misentiis €HoseR RieCODHS or £1ONR ;& iseckeeted ditog) Ns¥Ehora¥R 3

manmal,_, . a. fi apird reptil e, an . anmphi bi.an. . Thu he subj ect of
The he s NI S ERGB SseidE 5 OpaPL o SRR T e s G u ORI P pi o
r abbi tG,-d98ycIsNRER; 0BOF or K@WoarlsBbr CHUI MR 1RNKy 6fenic,, The term does not
denote a particular agé or sex. Thus, adult and newborn subjects, as well

as f ethgtseecyclankendror ded membered rmgeomprising i, éhdednd/or NeRc vvindepdndantlyat i ent
refers_t subj e affliicte it I seas r~di sor . ter
pat onetef AR e b Gt b, B R 0 205 O et et s o
t he di(gblchsasldesngds,Citigehbdpdahg bagaibRerC,d,dneisadN Wptionalynedstithed
treatnent of one or, nore neurol ogical and/ or_psychiatric di sorder_ and/ or

any ot'Herongi o angre R} SHArvhewsenalbyenbyiiteied gyith B nitdéordRy drQeteroghy! pentionakly t he
dmi ni i . 4 di . bi
adm n'sﬁﬁs@f&?t@@wﬁh% anh)?,ﬁ%%f@ PESR R OEONIER! !é@b@f&ﬁg{%@f%g?@ﬁgu ] ect

has been di agnosed wth a’'need for pbdtentiat’i on ut amat e
r eceptsobstiagtd withyR 'pnilor RE ) GOtéctadaiyh{@tienalhgsubsténted witlsR hen a9t S(O0f. t he

di sclo t hod, the bj ect has. heen di agnposed wi t need for parti al
agoni sﬁﬁ%ﬁ@&a%ﬁp i Gr %%E%HB%R?QB?IHEY_ ke fyqpm EY IgE°T G2l aryl,

adm n !h%%e%a!rﬂ? C$ {8yl 8 _@?ﬁoﬁﬁﬁ?éﬁ_ o B8 (FhREVREHCIRINAES GRMELE hRg
conprise a step of ‘identitying a suE)j ect having a need for treatnment of a
di scl eseingigGr AeB and/0089ppimnaky subisatueddmyvith hec oremeonc'R4).cQA e teptionelier s t o

t he nedj cal n ne b tient with the intent . cur | L qyate,
st abi prbg v SR Ros ) Bubbo Rl bBy hopsBhkdinilton HgforaP SVRET Thi s
t er m iCRRAGBONRER T, \(COCR &t TNyl (oPAdnallS substR@tdRmth ’i @Gk ®RE), ERgitbioaal | Y
toward the inprovement of a disease, pathological condition, or disoyder,

and al(epfianally sehsttused wih Rf padionRit S(QhaARIR, S(@leat Rkt CNi arddi:eB’ enshBr d

renmoval 1 a f e . ocj at.ed ~di-seas t hel ogi ondj tiaon, or
G Sor e SRR GRS 10 kbl EriBE O AR GEC S AR RrBALEC R BRIo-HRA dn DL

t r eat e httetb2 syl @n €d-( 9 hettldeydledlk@forGts semdtedsingadohsiisingal) O,8 asdioir Ng of t he
di sease,. pat hol og%i cal condition, or disorder; preventative treatnent, that
is, troghprabysubstituted ddthiancor mase Rirly osclpeipd fram Kydereca obp dkdi §a-onhi bi t i ng
the d ! i sogicpal di b i

e e R e R A F R L (SRR RS

suppl dreemhydngtm) €l ¢ sikel IKhiiceycloalkyl, aryl, benzyl, heteroaryl, halogen, CN, CF3,

CONR’RY, CO, S(0)ouNR’R*; R’ and R* can optionally cyclize to form a ring comprising C3-C,

cycloalkyl or Cs-Cy, cycloalkenyl or aryl or heteroaryl or Cs-Ci, heterocycloalkyl or 3-8



WD 2011/ 100607PCT/ US2011/ 024618 23 therapy directed toward the inprovenent
of the associ ated di sease, pathol ogical condition, or disorder. [0040]As
used her evo,20ti@odoer m " prevent” or "preventing" refers wPoTarSeclocions),
averting, obviating, forestalling, st®@pping, or hindering sonething from
happeni ng, especially by advance action. It is understood that where
reduce, inhibit or prevent are used herein, unless specifically indicated

ot herwi se, the use of .th t her wor.ds .is also expressly disgk d.
oo el sansit 6. Sebrndl Ry rotemty el tedihes el ot dtied (o a
physi Galected &FhRdr&TEnbNal8odde €S Ok Pf g%' dylcloafligl, BNaRRtBary® RRYAI %cm and

found to have a ‘condition that can be di'agnosed or treated by the

conpoahgs (Whichpowid cpuni, a Grs memheodd ridgsohtese GePeP nr NiFopticerByrpitstituted

"di agnosed with a_di _treatable ot enti.ati of uR4 activity"
reans VG TsoR Fo bbb et A B A S A AR TS Ber son of ski 11,
for exphsphRcuttcalNusdptadlt deaivdtivOmprtor. 0 have a condition that can be

di agnosed or treated by a conpound or conposition that can favorably

pot entjp@izg MG URKAGEEBiddare ARIRIS Wit frefXRAIIG neufitdgias&dn W ifin@ioneed
for potentiation of m3d uR4 activity" refers to having been subjected to a
physi @afl otheadiseast isates pysoaiapah withn méfluB & aétivityfiora resrampl @mraispigtse sicpof cand
found to.have a conditio aracterized by abnormal, md uR4..activity. Such a
i ngn UK n i RR Tl of BN RE. Soip e it P Mo S B e
and t Rgsfubéifon iashéinsmues ale fshRiund hhORE 2]shactuiedpReERedby figuRNASe
"identified to be in need of treatnent for a disorder,"” or the like, refers
to selection of a subject based upon need for treatnment of the disorder.

For exanple, a subject can béﬁFﬁentified as havingla need for treatnent of
a disorder (e.g., a diioLd%$ related to nd ukR4 athyg y) based upon an
earlier diagnosis by, a}p er/ subjected to
treatnment for the dgfolw the identification can,

in one aspect, be pdrfodred/by a peps®d \rom t he person mnaki ng
the diagnosis. It is alip)%ontenplated, dr aspect, that the
adm ni stration can be perforned by one who & ntly perfornmed the
adm ni stration. [0043] As used herein, the tern pt or al | osteric
agonist", as used herein, is generally defined as a @» nd that functions
as both an allosteric nodulator and as an agonist on Vt$ own (though the
|atter is usually only at higher concentrations). WO

2011/ 3{9&@&135 %/elléﬁg g(lljs/ QR ont S, CR’, N or NR’; X' is selected from S, CR’, N or NR”;
X% is independently selected from S, CR’>,NorNR’; X?isCorN; X*isCorN;mis0,1or2;n
is 1 or 2; D, when present, is CHa, CR’R?, CONH, or CONR?; Y is selected from N, NH or NR”;
Zis N, NR’, CRS; W is selected from S, O, NH, or NR’; A is selected from C3-Cy, cycloalkyl or
C;-Cy; cycloalkenyl or aryl or heteroaryl or Cs-C, heterocycloalkyl or Cs-C;
heterocycloalkenyl or 3-8 membered ring comprising C, O, S, and/or N; R' is independently
selected from hydrogen, halogen, aryl, heteroaryl, C.1o alkyl, Cs.19 cycloalkyl, OC;.;o alkyl
(which would contain a C;_s membered ring containing C, O, S and/or N, optionally substituted
with one or more R*), OAryl (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/or R*), COHeteroaryl (optionally substituted with R' and/or R*), S(O),.
,NR’R?, S(0),,CR’R?, CN or CF5; R” is independently selected from hydrogen, halogen, aryl,
heteroaryl, C;_1 alkyl, Cs.19 cycloalkyl, OC;_jo alkyl (which would contain a Cs s membered ring
containing C, O, S and/or N, optionally substituted with one or more Ry4), OAryl (optionally



person of skill, for exanple, a physician, and found to have a condition
that can be di agnosed or treated by potentiation of netabotropic glutamate
recept or wotzouitoyeo7[ 0045] As used herein, "diagnosed w t irCa/use@d/ o8 parti al
agoni sm of metabotropic glutamate receéptor activity" means havi ng been

subj ected to a physical exam nation by a person of skill, for exanple, a
physi ci an, and found to have a condition that can be di agnosed or treated

by part n ha ro Iuta te rece tar actiyvit 46] As
Pty P R T S B v e R S
neurORQ@R¢3¢O§@@R©KXP§Rﬁﬂ'@b@h?u@bﬁ@&ﬁ@%ugﬁnﬁﬁ&wﬂh&?@%ﬁk§@ﬁ}Qxﬂ§&&%hﬂﬁ6d
with glutamate dysfunction” nmeans havi ng been subjected to a physical

exan repticonllpyutstipeedswith 8 asdpt RY), BE)o-eXBip} é(O)az@Ry& |, GNam CFanB asURd t 0

have one or eurol.ogi cal and/or. i at ci ated

ot it S0y AT et 0 gt € B f eV bl o b LRIl g ane
"adm Rir tteRfat@RdT (L& S hett@cPE1Yal RSO ﬁi‘en%fewl»digrt@nﬁ)rﬂ@ﬂ@rm GSthd‘/@irN

preparation to a subject. Such nethods are well known to those skilied in

the aroptignalyisybstiteied Withtongros mase Ry R is selegted fromalydseiennt sealktli €m0

trans g 1621@?9%91 rﬂeﬁ%%gﬁﬁete)@ary?%q %alf téﬁté C@NR%%@)&%@R rﬁ]g ajs selected

adm ni ion, 1 htravagi ha ration

opht hdtom hyc&dgrem(s% al&tyl an,, ¢yrtoadalraayl, admyn ihsteraakylpimlogent CAG €Fgbr al
adm ni stration, rectal admnistration, and parenteral adm nistration,

i ncl ufiORIRIR} £ 86P-NBR &S s Ry g0 ADiiRNa HeYelizS o frronring perpprising €-Cag
adm nig i gﬁnb @p@g
adnin|§§%2%1F6}C%Un1 gg?%%%?on pgé&%%ﬁ¥?ﬂ86329%$&?ﬁ%%rn]t?g%f In

var i owscralspettisg canpispaCa®i Srmndan Nyepaomllyissbeitetdd whithrempeutiocaR )R’ it hat

is, admnistered to treat an_exi g dis e or conditi rther
vari odeeaeRaeretvdSemeBbedt Ghe ki ba oA Gr b BEHREE LT 1 hat
i's, admyniwhieh egula%ntafneavem ORb&ed %n@'c§§t§ﬁ§n§€ 009 d} Ni 1onb99§@dsﬁ«an¢b§ ed
hereln the term"effecti ve anmount” refers to an amount that 1s sufficient
to achiithenctdrenafe® 1. &N, rQanuOIta mam@cwavdlmwcepta@csalbﬂlemf andesi r ed

condi t For eut y ectiv rs to an
mounegrecitices ArTefe o T REYR b sl bEE KEpSTRHE b Eel ¢ or fo
have afcredsieGhe@bottipiesiutethtSionitongtiviyt is generally insufficient to
cause adverse side affects. The specific therapeutically effective dose
level J6M4]any Pa1ké GlbBEcdRARL hfeﬂfodedr'th@ﬁ@ﬁﬁ@nﬂm%eﬁrdfﬁhérﬁfsyloﬁfdyiféﬁét%s

i ncluding the disorder being treated and the severity of the disorder; the
speci fand odenpiosise isatesanpicoyasidyith h@la&é actbown\nemghma ganeisalg thesiep bf caex

and diet .of t.he me of istration; the r e
i ntapi el e rPrketf Ryl oPE cPanbi Mgl B st Pt Bt s 15
25 t helyshaéidd i ttompauad tEdETBdrgp/ d hhbﬁigd%h@&ﬂu%lre@fesérh&i by famRNA): drugs
used |n conbi nation or coincidental with the specific conpound enpl oyed and
i ke factors well known in th medi cal arts. For exanple, it is well within
the skill of the art to staf# 2s of a conpound at l|evels |ower than
those required to achl-ve~X e deé red therapeutlcRﬁfgﬁct and to gradually
i ncrease the dosage [
effective daily dosgf :

p

|red | f desired, the
N? 1 d i pleNdoses for purposes of
adm ni stration. : 19, S|nglvvd S¢ gsi tiyons can contain such
amounts or submul ti es&%ﬂaﬁtormk

be adjusted by the individual physician in Ne evgt of any
contraindi cati ons. Dosage can vary, and can bé—admw,stered in one or nore
dose adm nistrations daily, for one or several days. Gyﬂdance can be found
inthe literature for appropriate dosages for given c\asses of
pharmaceutical products. In further various aspects, a preparatlon can be
admi n'lﬁél@&lﬁ%v&}h@reﬁl SPIsQBRUAGHIES! I & §ia0RT-ve BUBUAL] frohlAICH SN drygimount
effectlve f revention of |sease or. condition. [0 9]'As used herein,
the tefms moihaemﬂamémﬁllcmed &oracscé}ﬁt  alSloe NRar X & C or B & s €(orNr, erisllel or2; n

is 1 or 2; D, when present, is CH», CR’R?, CONH, or CONR?; Y is selected from N, NH or NR”;



aqueous or nonaqueous sol utions, dispersions, suspensions or enulsions, as
well as sterile powders for reconstitution into sterile injectable

sol ut i onswonodi®p@rsi ons just prior to use. Exanpl es of pswiusamh®24asieous
and nonaqueous carriers, diluents, solévents or vehicles include water,

et hanol, polyols (such as glycerol, propylene glycol, polyethylene glycol
and the |ike), carboxynethylcellul ose and suitable m xtures thereof,

veget apl ils (such as oliyve qi d injsect.abl e organi sters ch as
ot yl Zob bW BRo s st 19 Sa. DL RN R et SR G e o Ry e of
Coat'm34ﬂ§k§&bak&?ﬁHPBq@§rE&&b&@lBFCPKHM@%§¥¥d&ﬁ@@BP€yQﬂ the required

particle size in the case of disSpersions and by the use of surfactants.
These hetsmpmysionlkenyg oz drd micabersdningicompdising&htQ Ss andiond; Br ssedapandends,

wettin ts,. equl sifying agents an i spersing agent.s.. Rrevention of the
ot | ondsReont it WibEd, E ke PR Sy P BRE e REEP RS, Pyartbils

ant i baehphivedul@bshta@ntal ¢.ungahbaeenhs coH&Ring<, BIrSaRIor 1¢pibpl kit aldtituteghenol
sorbic acid and the like. It can also b esirable to include isotonic

agent Vi W Fah OAFbiptiand %lbstaétegmthl?qeaudm(é%z),@d@tém@d (emsonally i on

f the inj 1 jagal 4 3 . i | usi
of agdup e A RIRGIROE R RS CRETLERR RS COPKMT, CRRLiRYahdfy ' ! ust on
absor gtibgituted With®'abter @8 AOHasaryR (@ tivase, Qpstiatedivich Rl ardierRas(Q)e

M R A L T R T ———
Depend op t i 0 g : I :
par 1 o e GRS TP CT Btk Sorkth LG Hhertf¥iod g
of dr wgntsliea€eOcaander Nooytronhlly subsDepat withh pecoabbe KorOitad{omnnaly e al so

pr epar ed nt pi he ug in lipos S, ot mcr. | sj, 0 i are
el T Sl A et CE R A M R R e R R S

st eri IdpeRd, CONRPRXAGERIR Dy Ol L (optibillytshb QH@Rd a«zitlﬁel@lta%ﬁjo@h{zf, gtk i | ter
or by incorporating sterilizing agents |n35he forn195 sterile splld 5
conpodopticnady wist tehwith& dnd/soRVed(@n MR Jpe b CR Bt €N drd KvaReandR” ot her

sterile injectabl e.nedi.a just prior .to~use. SuiTabl e 3nert carriers can
hot uddn SOBEPLD S iTIE ol § Bhe BRBEDEGITS: oeteBaTpP ot hb SRIHTT Grffine
parti e @steRfarillve (AL, HEelodgEl8al kRN 3@1&1@@&6@}‘&%@0&1}&@%@}@' £ abd/6EN| N t he
range of 0.01 to 10 m croneters. [0050] A residue of a chem cal species, as
used ioRtipnadlysybitated atithame s aze Rel Ridi sgjeetrdfram hyidsggspsCrorlkHeCroi et y t hat
is th i u i S i 4 tgacyh ar tion
scnens? ST b B e R S R O R R S s e her
t he mdroat ftydegac Qyahblkyl, 6ht @éyetdlifyl,citylt benzgh doicakylsipdegeas CNTOls, an

et hyl ene glycol residue.in a polyester refers to one or nore - QCH2CH20-
units GQﬁNﬁh‘% ; S&ﬁ@loe}\l}*lﬁe'&araaﬁé% §a%f>p\m@11ﬁéycléz@ﬁ9 E‘Eﬁ’eﬁ gng empikaae Gaber t o
prepar = i3 ' ¥ ' j al yester
refer sc ‘;%%Q]%%lg&lo%eén%tr% Cl-o %@h&% g@)-o fﬂllrlr%tig%t%i‘?yl (lagr ??\ Cgﬁgﬁ%g%tzosdtlgl?’r r@cegl ardl ess of
whet hementliezed Bsg chreprisnp6t @i Sieadly N, eatonatly ssbiidatcd wathiche or nmme BStRTis

thereof, to,abtain, the | yester.. [0051] As, used hergein, t ter

* eubs SrEEL G kBT PR ¢ BV her o TS heffh Sermal sbeth CGet s of
or ganiafkyt PNRIEH B8gd chbitaf PCOAH-RBHRE inglcBRtaRRINT SO] HLENS YR nally eisitut&re| ude
acyclic and cyclic, branched and unbranched, carbocyclic and heterocyclic,

and argteercoranec Roh&Mb kit er spivemacawinally sccprljaniltthemepounds.
Illustrative subhstitu s.includ for . exanpl t hose described bel ow The
per i St BT oL U it BB SR oo B RGP BB ¢ o
appr op¥ithainErcasif@fictab6 @po gndsmatt @tccplor pasas. of this disclosure, the

het er oat ons, such as nitrogen, can have hydrogen substituents and/or any
per m gg0d¥)e subs{iid 4RAbSdOdre RIARAS FordRIROMRES: FRSfFR@dsHRESh Ay ¥h&lon
satisfy the valences of the heteroatons. This disclosure is no? intended to
be | i rand ether diseasy statasnesocinged wich périnR4 s¢tbiiey i absammakenneprisingghe sinp of co-
conmpounds.. Al.so he ter ‘substitution'. or, "substitute i t.h" include the
i npl i @fq{n“bl%{}?%%’ t@‘ﬁ Tl R e crpernd i (’r?s%%eca&rd&‘gho&l&g%uﬁﬁ%wﬁ & it s

val enggsfahctidheinshbsbininal bl asopouadthating astsiulid dpRbentéd bl & hado difiBosed are
substitution results in a stable conpound, e.g., a conpound that does not
spont aneousl y undergo transformati on such as by rearrangenent, cyclization,
elimnation, etc. WD 2011/100607PCT/ US2011/ 024618 27 [0052] I n defining
various ternms, "Al," "A25" "A35,, and "A4" are used herein as generic
synbols to represent various specific substituents. These synbols can be
any substituent, not limted to those disclosed herein, and when they are
defined to be certain substituents in one instance, they can, in another

i nstance, be defined as some other substituents.



[ 0053] The term "al kyl" as used herein is a branched or unbranched saturated
hydr ocarbon group of 1 to 24 carbon atons, such as nethyl, ethyl, n-propyl,
i sopr opylworetwmogdoy i sobutyl, s-butyl, t-butyl, n-pentyPCTIGSo@eanR46ls
s-pentyl, neopentyl, hexyl, heptyl, o6tyl, nonyl, decyl, dodecyl,
tetradecyl, hexadecyl, eicosyl, tetracosyl, and the |ike. The al kyl group
can be cyclic or acyclic. The al kyl group can be branched or unbranched.

The al rou can al so.be substituted o unsubs d For. exampl e, the
al kyl “g%‘ifg © FEAmppE o ¢ BRERITSTES SIS nﬁ’b%aréﬁ%h 1549 %ﬁ?%ﬁm #ed not

i m t ggof @Glﬁ@i hanal liy a%&hlﬂ%héltc'éh@glsﬁglfﬂé steﬁé!ﬁéooﬁdﬂﬁ)ﬂsterﬁ‘l k@6 maHmAPat €t her,
hallde hydroxy, nitro, silyl, sulfo-oxo, or thiol, as described herein. A
Iomedaatawddn@mmu@nl@daﬁgamkymnqmm@ﬁ%@DWHQMnmﬁQeﬂyﬁhm@melmﬁwsn%nm@l@w

f h h ifi i "al kyl "
| Onearapiod Gide ¢ e R R st S B e e aleyt eroupe ang Y

substituted al kyl groups; ho ver substituted al kyl groups are al so

specifically referred to her |dent|fy|ng the specific substltuent(s)
on the al kyl group. For exﬁﬁble ; he term "hal ogepated al kyl" specifically
refers to an al kyl TREt isifsubstityted wit ghé or nore halide, e.g.

fluorine, chlorine, di nef \al Koxyal kyl " specifically
refers to an al kyl 4 Q yne or nore al koxy
groups, as descri be ' The terhi " &l kyllani Mdb" dpecifically refers to an
al kyl group that is subStituted with one or 1 no groups, as descri bed
bel ow, and the |ike. Wen "aIkyI" is used i n>ehe-1N t nce and a specific
term such as "al kyl al cohol™ is used in another, i t meant to inply
that the ternl"alkyl' does not also refer to SpGCIfI({ zrns such as

"al kyl al cohol ™ and the like. [0055] This practice |s al so’used for other
while a term yefers

gr oups e .Ccribed. herein cl.oal kyl "
to bot“P’P gw Ff%?%& Sakateggm §t%¥\ea¢ R Roax H?Péi @fm@g GHheNIPR 7 t ut ed
noi et i@§ GRR eﬂd@n@;ﬁgelédtegmmﬁ% %‘JWCNfo'r‘Nﬁisl X3 ;sd«gei NE ey OeF &I M isfooti oexaaml e,

a parti cul ar substltut cloa ky can be erréd to as, 'e.g., an
" al kyliey of daDkyhed prSiomt, |1$a€Hy CR’ Psuﬁ@LNH wotr €DNRK 3k is sehntebérosrchNH «zrd?ﬂlkﬁg

ket e B CRE s schercd iRl 5y Bl Rl e R ain S bt ChgaRtouill
pr act igec chKél%IE&ly@ogWBfﬂ‘ﬂmteMQy?er@! @@Q@@&E&;&d&ﬁ%@&ﬂb@@pw 28 term such

as "cycl oal " and specific term such as "al kyl cycloal kyl ," is not

meant htet@mqyp%yﬂqehﬂtor t3|=Femgmbelreélrmtgea0mp@@@g (éd Salalsﬁoi’ NcRudenddp@n@qméla ific

term 005 t cIoaI i

car bori: lﬁggg r?'gds%%rrpos ryéthe eé%asuls N a(ﬁ(ycaérl aﬂ%@ 6I(:;§é°rw%ff es of
cycl ogivkich v@m@ psnthiA Gl @gcgenerbwrecaﬁﬂg Bétaihin@i, e@i g ﬁld/&N'@ﬂbﬁﬂW subgttate@but yl ,
cyclopentyl cycl oh rnyl, and the ]

e PR e s R O (poa ey brE Ry TingR om@/qﬁa@ﬂﬁé@a%monam s
| ncl UG LA TRRRE NSiOR | R SEBNTONE OGO, COMT Rrfbudigast one of

t he car ons of the ri’'ng 1S replaced wth a heteér but not
| i mi t edbdtioytedivith ®jeind/ooRyy e)QHauioﬁm (opm]bnqﬂt;ombmmm wﬂlIth aydrdi) KS(0)gr oup

d h | Kyl 4 b bstit tit d. Th
Cyel oaNoR - Sl mmch RAOPGES By Seindsangptis<Lafrasone huSektrb st o lone o
Tor ¢ $eRUPSyIL ilotaﬂwgca PkcIdglyll 0T L Jﬁl?whféﬁ%dﬁ'l@édd{alﬁ sk Iddihindedtiky |

cycl oal kyl, am no, et her f: droxy, nitro, l'yl, sul f0-oxo,
or t hlcohtaamlgiés@r S bediohisy @tmna[lﬁ)@fbﬁllfﬁltmi with mlé pohyzl Ky @A@l gmmumﬁlljas used

hereln I gt r nD 2 gro |nk to 2 The
pol yarepieRefyttl Bt R PPl Butop il Wiy Sy S
an i ntgger, @@Nkmfncz)mﬁﬁoéowp@giﬁ tsabﬁﬁute@bvkmw ‘andfl R* ﬁldmxétleroa@@ used
herein to refer to an alkyl or cycl oal

(optionally substituted with R™ and/or R), S(O),. 2NR R*, S(0)0.CR’R?,CN or CF3; R and R?

can optionally cyclize to form a ring comprising Cs-C; cycloalkyl or Cs-C;; cycloalkenyl or aryl

or heteroaryl or C;-Cy; heterocycloalkyl or 3-8 membered ring comprising C, O, S, and/or N,



group bonded through an ether |inkage; that is, an "al koxy" group can be
defined as -OQA where Al is alkyl or cycloal kyl as defined above. "Al koxy"
al so i nclwdestipwbeprer s of al koxy groups as just descri bedT/ush@t/op418 an

al koxy can be a polyether such as -0AB-0A2 or -0Al- (0A2)a-0A3, where "a"
is an integer of from1 to 200 and Al, A2, and A3 are al kyl and/or
cycl oal kyl groups. [0059] The term "al kenyl" as used herein is a hydrocarbon
group of. from2 to 24 .carbon atongs wW.th a structural fornula cqntaining at
Peast cBHe B BB O OB Rr DBt S Rited PP eremen e Bk e

( ALA2).GABhIR3Ady1 Bz INEGBE8Y1,1R1d g8k deCPO TONIR ‘Es@d, MR IFORE SielcbltlS can
be preSuned in’structural formul ae herein wherein an asymetric al kene is
pr esentom bydrpgerg &ns by Xphd @ictdalkyil.redyle beregll, byterdaeylploeesy @D CFE=C. The

o Koo GRAECEY BE SHOSL SR A B0 T BES, SLSHRR oS R o

cycl oalykiemydl ordt K¢ Rl clogkeh@ak kvt hetalodtyl ohel-€r Pidtdtbeycddatighyds,8 am no,
carboxylic acid, ester, ether, halide, hydroxy, ketone, azide, nitro,

si |yl manpbhored gygcoraprising 6] O, dsandes &Y. iopendilyrsapsiitutegygith one or more R™; R™ is
2011/ /1024618 -29 T "Gy " used

her ei %Q@g@%ﬁ%ﬁ{?&%@t ?%OQ%H’ b6 ﬁ%lggggglorélgﬁlgotag{rg%gg é@étg]?glﬁg %?éléza?'sltaé(gmoee

car bonllatl onsichoould eoiitaind g @tmbea@d tingrentamiiod; 028 boN, datidvaly behstichted . €. ,
C=C. Exanpl es of cycl oal kenyl groups i ncl ude, t are not limted to,
cyc|owlgp@mr,m%ﬁﬁbw,&&wxa@%&%@ﬁtﬂ@ wa,w%ﬂgﬂgﬁ‘oﬁ@ﬁb%ra@ W, cycl ohexenyl ,
cycl ohgxadi enylaiiy AR vati A0 cfRE whth % EloMeaP Bl S ooNSh Rk ssny! "
is a ?&pe 5?ué%CYo§%@e%3ﬁﬂ%?gdp ag&%e¥+ne§hg%g§2% gnémngiﬁgﬁ%ﬁeﬂﬁﬁﬁﬁﬁin

t he nelysfuncticof ortdtigertdesease"stated. oal kenyl , " where at | east one of the carbon
atons of the ring is replaced with a heteroatom such as, but not limted
to, ni[0e2sgen, oxigedisclesddfdi¢ kitotorphdsmhocdspouhddacing lagaukarytdepgsaiigd end
het er ocycl oal kenyl group can be substjtuted or unsubstituted. The

cycl odtRefptlogidstip meHedh frdhousamsn af@diprraiieaipiseian dpeuaciiogand @fhed with one
or nor, i ud .t i Lt uted al kyl,
cycl oa eg‘8%§%¥%§§¥&§§ﬁgﬁ§9gﬁﬁegﬁgg? éhy ? gpﬁgﬁ%??ﬁgég¥3§%ggﬁgl, aryl,

het er admylisteahgl®hiid eananilno|castamb ermpoandainiadjosegt and, anetuhecffedust kadtesat the
hydr oxy, . ketone, azide, njtro, silyl,. sulfo-oxo, or thjol _.as described

nor e WSungis i Faiol dhi Rppingbitiodd HEr Gl epSSer il By BEIBI or oup of 2
to 24 carbon atonms with a stryctural fornmula containing at | east one

carbon-carbon triple bond. TQ sl kynyl group can be unsubstituted or
substituted with one or nog# groups including, buk}n:% limted to,
k

optional ly substitutedXz \: cy;loalk |, al koxy,/ al-kenyl , cycl oal kenyl,
al kynyl , cycl oal kyny/, .
ester, ether, halidg, y?
thiol, as described \her¢
a non-aromati c carboh-based ring conposed o
and containing at |east one carbon-carbon triNleADs qg. Exanpl es of

cycl oal kynyl groups include, but are not limted to,Rcycl oheptynyl,

cycl ooctynyl, cyclononynyl, and the like. The term "hét%rocycl oal kynyl " is
a type of cycloal kenyl group as defined above, and is ineluded within the
meani ng of the term "cycl oal kynyl," . where at | east one of the carbon atons

|
of t hénglpdipg picredp Paiseglogict from ée@ésra ShPMR s HS adlected fropot. GR aNasdNR g,
it . 5. Ih )

et er oSy RN et 68 LERPIR W XU ¢ SN R B NEEPH, 30020

cycl oas kyngj Dgwmlnl)ra?dt, hecgla,o@&hl“pleownwé (€01)09)¢) Y:'ﬁrselaf}tleé lﬁlbﬁl':) Nt NHeet I\é\l‘&; Ih kolne
. [ ing, but not limtedto, opti tit ,

g;c ngﬁeué% % fE'BEfY}’ lf%%@if%fﬁﬂ ﬁgore e Do _@ﬁ&R, : /guk%%tefw @%Y%%E uzf?ﬁé}p? Lglr%f?, Y

het er qarey|, cy@lbgﬁgﬁﬁr a@%ﬂ?@tetﬁ@t‘g?%ﬁﬂ@% 1R€drGoy B8/ or @5-@?{ , halide,

hydr oxy, Ketone, ide, nitro, sul fo-oxo, Or thiol as described
her ei meterad@cPolkenylla0 66¥ PEMbLISE 0lht/0aeisBgID O, S, and/or N; R' is independently

selected from hydrogen, halogen, aryl, heteroaryl, C.1o alkyl, Cs.19 cycloalkyl, OC;.;o alkyl

arm no, carboxylic acid,
,[% fdé, nitry, silyl, sulfo-oxo, or
@ oallkynyl " as used herein is




[0063] The term"aryl" as used herein is a group that contains any

car bon- based aromatic group including, but not limted to, benzene,

napht hal ewe,2oplensol7, bi phenyl, phenoxybenzene, and the IPCiraiS20ih®246e8 m
"aryl" also includes "heteroaryl,"” whio9ch is defined as a group that
contains an aromatic group that has at |east one heteroatom i ncorporated
within the ring of the aromati c group. Exanples of heteroatons include, but

| h th
e o Uyish e irtiin M e oer S TS Boningite e PRl b e s e
gr oup ifiBdncch Mt RS %) , A Riﬁbhﬁly@ﬁ'u@k’tﬂufea%ltlﬁl@eéldmtRz%@H@tbfbaﬁll h&dtRInamy om

The aryl group can be substltut ed or unsubstituted he aryl "group can be
subst .suwwemm Rornedior Rni;NR B AR RY ﬁ@NPang;OGBER nélOAIWh(OIp@dnatlb'

ol kynyrostyRd BRE o & G ong BTl ona b R andid E%ﬁ?ﬁ(ﬁﬁ”ac. d

est er ,NRERE rS(on@deR“ a6l ORY R? mhﬂﬂ'%nd@d‘dyc@lecwdtﬂcﬁm h$drio¥én, helebén oM
thiol as described herein. The term " is a specific type of aryI

gr oup hgteoaryl. CnolalleddC3in cydealkpds DRt %Wlé‘f*’hlchmuld CtR ICam anperedbringo
aryl ﬁ‘dﬂﬁné hah §‘ Ed/?flg tﬁ;t%%ﬁ%@tﬁfsﬁ%‘tead Rith BREG: 1%61%91{4 t(gﬂﬁfl E((E)p‘?t ngﬁy in

napht hal ene one or nore carbon-c as in

bi phersylbstmﬁtewﬁﬂﬂthwanﬂ/@lr '), @itehpals! (psionsBosubstitgicd viith R]emdec&eltﬁ) eNiRm,
formula - C(Q)H. .Thrgughout this specificatio a _short hand

not at i R gr ONRZR Ryr 60 1Y4 (Oatlon@Gub&[%%%WgeR taé‘ld/r?é R ) i Qfdetergaryl
e 3 3 whe
aﬁ(T 2 O%tgla‘g?%ﬁg{epen 1erﬁ}t a{ﬁ/B{}R@?%&é@n Igl;( %p?%%?yﬁdﬁﬁﬁ%ﬁ ut edargc‘ %I
cycl oabkyptiomllikepgiize te fohoatikgnyhpriahk ¢ayli; cyslellodok ¢ayli; cyatgalkengt or aryl
het I b 0066] The t 1 d"
e e A I R AR T
used RBliEhANY BbSRMCESEM AL PYndre ROIIFUL 3elc QL ﬁbﬁ%ﬁ»fogenc@pmm er e Al can
be an optional Iy substituted al kyl, cycl oal kyl, ,alk yi cl9a enyl ,

al kyn;ﬁb'clo@liiﬁl enllienyyl, heterphryl,daldgen.<r B aE i, CEMNRIR a&(@eﬁ‘éRuRaeE eelsicied The

! CATo BRESE oy S E T e ABNE AL ERE Do M BRI RSP can e,
i ndeperoieRitY CORS(ORLNRARY: IR/ sauRStchi Uptashadll keyélizeGy Edrand ki cordpkay Cs-C i,

cycl oal kegﬂi al kynyl, cycl oal kynyl , aryl, or heteroaryl agroup descri bed
her ei syglaalkykbor G arWPlﬁt‘ g@rlorﬁtyrlrpnh@t@rosmbor CP@ly]éﬁé?fé?S’Cl‘? kK or e term used

to .deglcf\%rfg%?ee(g‘%l?é ?&\Agptr(l: i cl §ra91‘3¥6?§\? Bﬁoﬁeﬂ? s ﬁt‘e&(lmlﬂgou\éﬁ?%o?e ROfPqynd

havi n oxyli’c acl oups WI a co aving at | east

t W) hy;ellreot)e& frogt lowdpsgen, mﬂbg’dhlﬂ:/l 810610 EE’QTdyUSBD@L/a@;MIG&&oB@I [‘tﬁﬁ@&] Q6e it erm
"et her" ented by a fornula Al 0A2, re A. and A2

zilz used ‘Qarel n.is repreﬁ ﬁ
can b&kH hukisk sewACPYing Copney %lllefigimg&%tmnm& edOab RYN. ortirnaliy syspfituted
al kenx@h &%Cdr%%%%? loN, &Ky avd h&%ﬁ&éﬁﬁkéﬂy%cept 1¥kalt Berdogbes oaryl group

described herein e term’ po yet her used herein 1s represented by a
for rruIpaarma@nutloaﬂ@paceptaMﬁedeelvgllvaﬂldreAﬂ agdnnder moredepealrdghetiyg a &nowpsidenal | y

Syer odl Ry i rsiyie PEERRR s SRl G AT Tk el R s gisorery,

i nt egQEsaRfatdd With nctQsiAE CuctfboRidplcaFut@naRebPtIIQL €y ldﬁ)&/of pahidd@onaly akhry! ene
oxi de, pol ypropyl ene oxide, and pol ybutyl ene oxi de. [0069] The term "hal i de”

as usdke rrretiamsmissonglysbinetion. hal ogens fluorine, chlorine,

[0027] 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.



brom ne, and iodine. [0070] The term "heterocycle,"” as used herein refers to
single and nulti-cyclic aromatic or non-aromatic ring systens in which at

| east onewof2otiwodirng nenbers is other than carbon. Het @Coagedia/op4ses udes
pyri di nde, pyrimdine, furan, thiophe®e, pyrrole, isoxazole, isothiazole,
pyrazol e, oxazole, thiazole, imdazole, oxazole, including,

1, 2, 3-oxadi azol e, 1, 2,5-oxadi azol e and 1, 3, 4- oxadi azol e, t hi adi azol e,

i ncluding, 1,2,3-thiadiazole, 1,2,5-thiadiazole, and 1, 3, 4- thiadiazole,
triazole, including, 1,2, 3-triazole, 1,3, 4 triazole, tetrazole, including

1,2,3,4-tetrazole and 1 2 4, 5- tetrazole ridine, pyridazine, pyrimdine,
pyrazine, triazine, including 1, @E@QRIPJ and 1, 3,5-tri azine, tetrazine,
including 1,2,4,5-tetrazine, pyrrolidine, piperidine, piperazine,

mor phdP92%, az etﬂ@um@senttlemréﬂawa@b@yu@dﬁrst@ matwr@a@fwbsawferen@mﬁ@ and the
3 ke %@071%’ 5{1 Eiens?cﬁgt%fodﬂ‘gf%e 1nvel§t1 usec(ii tn gérﬁple?mcﬁ% 8%116dé ﬁd by a formila

erm one  as USG ere| niIs represente y a fornul a

AIC(O) mhere d A2 an be, i,ndepe nt | |on su tltuted
O oy IO 00T & ot M s SRRt R g o oy iR SRl Ryighss g
heterQ&ﬁM&BQ&@&@d&&d@ﬁﬁ@Ekﬁﬁ@dhﬁﬁ@bBeuﬁ&Qﬁﬁ&Jﬁﬁiﬂ@&Hknﬁ%mﬁﬁmd@§m£§ﬁ@ hereln
is represented by a fornula -N3. ! 0074]) The term"nitro" as used herein is

repr e§E1r1ﬁl@t¢P lhj?thadi‘r @trlmsloéherN@z Sp¢ ]Dﬂ'h?epwml‘mfigentsll@lesagth@g@ee herein is
represente 6]Th er i " As.used herein is

" epr caon ey & B Sk xmo AL (e bERerhod oy AR R Y B

l ndepeﬂaﬁbamslfyr theydfgeof @dfscxalmn@ pﬁﬂn@ﬂl@f hgpestd bﬁlyl atnut@ﬂotahﬂeﬁdied toyvellmatiky!

al koxy, al kenyl, cycl oal kenyl, al kynyl, cycl oal kynyl , or heteroaryl

gr oup “dthoyel apy m@oﬁ@m mateTiglpspuiar 01 goe TR Uspe Mcmz %h@elslz?ap@emdrhe
term "r?'tﬂe p(?aé%f&g ?e%tnlr?&dthg' 'Bfe@étﬂ 1ﬁ\$en'E18Rre§§1%Bfe%getﬁgdsaand%eﬂyﬂaﬁ§ are%%gx) Al, -

described.

[0030] All publications mentioned herein are incorporated herein by reference to disclose
and describe the methods and/or materials in connection with which the publications are cited.
The publications discussed herein are provided solely for their disclosure prior to the filing date
of the present application. Nothing herein is to be construed as an admission that the present
invention is not entitled to antedate such publication by virtue of prior invention. Further, the
dates of publication provided herein can be different from the actual publication dates, which

need to be independently confirmed.

A. Definitions

“ 2% ¢ 2

[0031] As used in the specification and the appended claims, the singular forms an

and “the” include plural referents unless the context clearly dictates otherwise. Thus, for

2% ¢

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

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

[0032] Ranges can be expressed herein as from “about” one particular value, and/or to
“about” another particular value. When such a range is expressed, a further aspect includes from
the one particular value and/or to the other particular value. Similarly, when values are
expressed as approximations, by use of the antecedent “about,” it will be understood that the

particular value forms a further aspect. It will be further understood that the endpoints of each of



S(0) 2A1, -0S(0)2A1, or -0S(0)20Al, where Al can be hydrogen or an
optionally substituted al kyl, cycloal kyl, al kenyl, cycloal kenyl, al kynyl,
cycl oal kyw9l2o11z2m09407 or het eroaryl group as descri bed hereirms2tihoosghout
this specification "S(0)" is a short Hand notation for S=0. The term
"sulfonyl"™ is used herein to refer to the sulfo-oxo group represented by a
formula - S(0)2A1 where Al can be hydrogen or an optionally substituted

| kyl | | k | | k
ot or o SRS Y T ne§iafed B 56 Vet cdatl g iR eSSt Rt e A 17T
repr esRBdGISk. QYisaldomablsfofithaptibr@A¥e o MARIR of ValBlHi Mo LA MR, ahddRPeRgent |y,

an optional [y substituted al kyl, cycloalkyl, al kenyl, cycloal kenyl ,
al ky nyflalueagl@llsm)hhkymwclosad Wb “atont’ hbttgragauydr Vglru@mp adxi;tldteswcthﬁ belde fte?l8i For The

term"sul f ed herei S L. nte A2, where
at and HPRal v A d0a BN, bin EBEF IRk Fro st L [t Rst bt Hiot

cycl oahdtxheh @likesyben SRR ukalits artl HIbclodel C IFORbKNTNE, if BY é/dd 194re .
heteroarﬁéﬁgroup as descri bed herein. [0078] The ter thiol" as used herein

is repiss ébebll, 421 bt g &4 asiylsg Gertofethe term "organi ¢ resi due” defines a
carbon containing residue, i.e., a residue conprising at |east one carbon
at om [80EB]i ncl udesusbdiherica, Hatteinstiopgdnal dot frptionalbdmesos thit ﬂiersgb@qouﬁb',
resid&( i cal s ef i ned hereln bove é@nﬁﬁqé res%dues ca % nt ai n
vari ods§® %@F%P&%‘[ ShETC S EC 6%1?1%%?“*[“8 QHOTH e tﬂndﬂijlﬁ %%”H tEFdat om
i ncl uditege QXY eRt oNéitduaBeMce setutddnd RGOSR MY, it bcstde | i ke. Exanpl es of
organi c residues include but are not Iimted al kyl or substituted al kyl s,

al koxg)@g substifutsednalkoxe teﬂ@%c%tor%osﬁ%%llb&t%@ﬁﬁoét%ﬁ? Tl Qﬁaxﬂzr oups,
etc. gani c residues can preferably conprise 1 18 carbon atons,” 1 to
15, caxbgﬁmoatly) weministerod tempaurtsioor agtiatrtat diretidy &r mdlrtnfolry aangowsts the 4abivBy or bon
at ons

o talescrty indb SAeRIRe & fiThe abpd Gth BilasRRR s Byl BR iR S S an.

2 10 8cH@d OPhoFHARB(L-EOPY othet BidRANAISATaNdD bther heurdirARftiedEs A@H an0080] A
very close synonymof the term"residue"” is the term' ‘radi cal , " which as

used iapindelngaedufar @anar@malaﬁu e@@mlemdmganc IRierigrm Freeepiey nositiye BHagerint |

group,,_. 0 u r qu e » s of how

t he nnqloc{ul %glbﬁé&u(?eesléac%e or e arrﬁ CeegFO§ Sg&g rgctﬂo(%%n%o dlrdlmﬁ%dlr egérpggr adical in
a par tallgstbiéd ag@MPo R dehas alchmpstndibhitiad mi¥€d 201t 10 06M APCIph2QlldstH24618 33
0 regardl gss of mhether t hi azol i di nedi one i s used to prepare the conpound.

I n soMeteAEpeET adiae MGURISFeIGOECHAREMISN al kyl ) can be further nodified
(|.e., substltuted aII(yl) by having bonded thereto one or nore
"substlP3fdnt r adiscuskd hereim gherfem gie C@ﬁmaﬂBM@ﬂpnoen@ﬁo Teteadiogaly i s not

criti Cae%e u§lhgdﬁgtﬁ%§1§§f£}%¥&%& oorncliggﬂ_ tﬁgtsdn]eatb'l gr ?ﬁﬁécﬁﬁt rtTlgmeRta lF'e reglgo kLary

el sewher ani ¢ and used
her ei prodiesd By thendogholiPligandaslahras @ttamateﬂdsaﬁtgmlp@oslﬂdt&@S@Bﬁ oteve, for
exanpl e, 1-26 carbon atons, 1-18 carbon atons, 2 carbon atons, 1-8

car borsndegsREYs ligagdy s AeEOHARSMIgPTs 1eta.) Wétﬁlbarbn&tScmn allppteriq siferdhdic aspect

an or %ﬁﬁﬁg 12
carbo%&% &W%? &ﬂ?adar %ﬁ¥§?§%§Q g éq§g$ 0 a?gﬁgéﬁ ?ﬂéﬂ%g% g%“%%ons.
O ganlpotetnaaluoc hinds af 4 @te dtharehdnyttie oghmtdﬂtnmr& (hwaldstdreast) aminm)safvehzhe car bon

atons of the .organic &ﬁglcal One exa %g of an, or anl rﬁglcal t hat

conpr 2488 hefGReRnG of e BrPiE topnsgogist. Pecguse 4t dagh diipd PISHIZRUIOMR cal |
I'n sonk RSPRGL §ct1s€1‘t3‘z &ra%ﬂtp%uﬁ@gé &%ceﬁ&“al%@&h@'p@teﬁﬁét@r broHdI& Qdi&anha%%%&@t ons
bound thereto or therein, includi ng hal ogens, oxygen, sulfu ni trogen,

phos p o we, of arpaira tq:eeptorl@losmaﬁgd)mg @tlclma@atmage& ceahi inelbde, |f¢7md><lad7@1€but are not

o e W LR SRR SR

car boal koxy, al kyl car boxam de, substituted al kyl carboxam de,

di al kﬂ) boxani‘te!sed B%@ﬁ hstean ﬁteatnt% RSB RS E FIRYP 81 Fesgnously

al kyl shhfidi¥ted CB%QQIIK{(&I ageﬁﬂh@ﬂﬁte@ %r K¥dmerd ﬁl@@ét’twﬁﬁmhé F&Eﬁgr Al tKO%Ysence
hal oal kyl, hal oal koxy, aryl, substituted aryl, heteroaryl, heterocyclic, or
subst iof tt,lteefdldhgttrmus) bgaoidi (sudhadi ghethmatenwheeeinOtthesphata@.-30B), ddfcr nedbgehaswher e
herein. A few non-limting exanples of organic radicals that include

het er oat ons i nclude al koxy radicals, trifluoronethoxy radicals, acetoxy
radi cal s, dinmethylamno radicals and the |ike. [0082]"Inorganic radicals,"”
as the termis defined and used herein, contain no carbon atons and
therefore conprise only atons other than carbon. Inorganic radicals
conpri se bonded conbi nati ons of atons sel ected from hydrogen, nitrogen,
oxygen, silicon, phosphorus, sulfur, selenium and hal ogens such as
quorine, chlorlne bronine and |od|ne mhlch can be present |ndividuaIIy

v a4 T T




WO 2011/ 100607PCT/ US2011/ 024618 34 together. Exanples of inorganic radicals
i nclude, but not limted to, am no, hydroxy, halogens, nitro, thiol,

sul f at e, whasphmv@®; and |i ke commonly known i norgani ¢ r diraskeL1/oI4ees

i norgani c radi cals do not have bonded®2therein the netallic elenents of the
periodic table (such as the alkali netals, alkaline earth netals,
transition netals, |anthanide netals, or actinide netals), although such

met al 1i ons can sonetimes serve as a Phaﬁrmaceut cal | aclc?cgt abl e cation for
ani oni Mo PGP EIS LS Stchn g8 24'n 1?&@8}0%8% al, TG eXpmRls & oni ¢

i nor gaihan! afhcGbeptoriMbsdtit ¥aonift BHURR MhelaAHit6R¢ SlufithAOLit<CATRE 26 tBRARY | Oi ds
el ements such as boron, aluminum gallium germanium arsenic, tin, |ead,

or t eldingetlyumfluemces He arthobterigaisc ef theresseptor.unl ess ot herwi se specifically

i ndi cated el sewhere herein. [0083] The term "pharmaceutically acceptabl e”
descri[®@37]a nmat exdwskd hbatn, ile tooi “tubc6gictzad loya targeodfeinmnseratiord EBier sabjcet

i.e., wthout. causi ng an ynacceptabl e | evel of undesir e bi ol ogi cal

ef f ectoglﬂk’?_r FHE SPgRes by ibRdnCiRdce B et mf%@h]ai@ u%@a;arfé%@ﬂﬁz °% he
term "debiphdidn e husefhessbit& o tiIRAHALRAVA RBtHBIS Ednsd HhEn e hbY-8dmbh om t he
structure of a parent conpound (e.g., a conpounds disclosed herein) and

whose psinrate; tharse, pig, wbibif.idogeshictly gontricdwr cat.guitvo peg oli rodtnds ddic harmedags and based
upon that sim|larit woul d, be expected by one skilled in the art.to

e bR E POl R AR L S SO p T e e S S, B
COMPOwRIS or Rinald atdiflieBed BDHeoREREUNSRItient BRrSAMEsUB[ecbifMidtéd wak hididehdees and
utilities as the clai med conpounds. enpl ary derivatives include salts,

est er 9 dgpidgesThatgrmspefienssneludehuragn ddsyctaimgrNubiactles of a parent
conpound. [0085] The term "hydrol ysabl e residue" is neant to refer to a
f unct i[60¥8] gr oupn serpabspecisfof thedbsaaicd gnathyadis othy sty et dagibgenuhaimosdslasitic a or

i di diti | f hydr bl i d i ncl i t hout
it dEFO R RSB orate Al ae! BT St bR ERriB R et he
resi duga®fstdté babkiledivhitt gliahdadesysfunebsipes: tofth@ddavih Bty hedhmees, and

various other protecting groups known in the art (see, for exanple,

" Pr ot @sidciseofthodipdosad naythedhitlee Bpirchlasibgen dipgnesed eriteeceddor ytemjation ps |

Wl ey- ersci enc 9 [L0N8 e o .eavi. roup” refers t n atom
Cor 5 BTRTOB Ui EnasEnor P BER) 5 b R PR oy Phorh iR B

di spl algetbsad matidaddk Sulsip&tiaebeent dikindgedvvith ainked fve pbentiggih 6€t rons.

Exanpl es of suitable |eaving fqr‘oups‘ i ncl ude sul fonate esters, including,

but ndRethofopiselntgmatepeqpigractivibeiiofite the askeyinisteaing sicas Y sAmBS aspRefSHAS i des.

WO 201414 1R0PRERGES E@?ﬂ}tﬁép&ﬁﬁﬁ%e %%tep of identifying a subject having a need for

treatment of a disclosed disorder.

[0039] As used herein, the term “treatment” refers to the medical management of a
patient with the intent to cure, ameliorate, stabilize, or prevent a disease, pathological condition,
or disorder. This term includes active treatment, that is, treatment directed specifically toward the
improvement of a disease, pathological condition, or disorder, and also includes causal treatment,
that is, treatment directed toward removal of the cause of the associated disease, pathological
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



[ 0087] Compounds descri bed herein can contain one or nore double bonds and,
thus, potentially give rise to cis/trans (E/2Z2) isoners, as well as other
conf or matworralv/ios@ner s. Unl ess stated to the contrary, ®Phe/tisameanricon

i ncludes all such possible isoners, & well as m xtures of such isoners.

[ 0088] Unl ess stated to the contrary, a fornula 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.q. each enanti.gmer andﬂfiastere r,, and a.m xture of

" sonmeRaeraR dFreLd 10V RidBRITEDIE SR oS HoHIeH WocR B REic QR g & her ei n
can cQmnogddy. one or nore asymetric centers and, thus, potentially give rise
to diastereoners and optical isoners. Unless stated to the contrary, the

Presethodgfvent | on {PEhidEs iRl e Usiy BRSS! ey flifiet BREOIRSIATEShnfi. thel

racemc mxtures, their suBstant pure reso I omer
possi lbeiagegfetesiatlings stoppisg, aahdhdehag seraethingdadrh agromgt edpeealiaby sdtanes eof

M xtures of stereois rs, as [ 1. .1sol ated specjfic stereoiso s, are
al so APk ingssien {Ilghgh%dF‘i{geo@ﬁ’ﬁ’Hé’ré’WFWeﬁrF @S%#IE?E%‘HLH s agf‘ecaf[ff y

pr eparngdisHedohORRRU iSusc OF btk ithe WRGERa Bk pRs Y dRRINERS | Zati on
procedures known to those skilled in the art, the products of such

proceqygsfg can %&e&%ﬁr‘eﬂ{ ﬁleQEnEt‘&ﬁggygnc?gﬁﬂéE%; h%%g%]:n%rf‘%@?&?v%iﬁgﬁ%ﬁlgﬁcala

structure of a conpound can be repr
under skamthation be a @asdw af ekill, fooexanipde, rphgsicRinpdnd foand & vy akRo()ion tHan Cah

wherein n is typicall n integer. That is, R' is understqod.to, represent
five iMHGUSBRNSHT t@ﬁfﬁéﬁ/@%%%&rgpo%gﬁwympmlw}sg ORREpds ﬁ%%laﬁidqﬁﬁf(%-ﬁior By
" i ndependst « faRPtdd WAL isordd: tledtaPR MY otdABhtiGAGH MBI IRV I eRtakavig

independent[y efined. For exanple, if in one instance Rn(a) is halogen,
t hen Reé¢bjubjectaiad ambysisslaxihmynabiah bgemcisanohsitillj fos teameee, dptyswiaeandvhen a

000 VS S5 B o S G T P RIRRRS: oA SRISSRRY o0
can favorably potentiate mGluR4 activity. As a further example, “diagnosed with a need for
potentiation of mGIluR4 activity” refers to having been subjected to a physical examination by a
person of skill, for example, a physician, and found to have a condition characterized by
abnormal mGluR4 activity. Such a diagnosis can be in reference to a disorder, such as

Parkinson’s discase, and the like, as discussed herein.

[0042] 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.

[0043] As used herein, the term “receptor allosteric agonist”, as used herein, is generally
defined as a ligand that functions as both an allosteric modulator and as an agonist on its own

(though the latter is usually only at higher concentrations).

[0044] 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



WO 2011/ 100607PCT/ US2011/ 024618 36 Unl ess indicated to the contrary, the
substituents are not limted to any particular order or arrangenent.

[ 0090] Thewbabiiomaesg abbrevi ati ons are used herein. DVF: pdirraseénylo24608 nam de.
Et OAc: ethyl acetate. THF: tetrahydrcfuran. DI PEA or DI EA:

di i sopropyl et hyl am ne. HOBt: 1-hydroxybenzotriazole. EDC:

1- et hyl-3-[ 3-di net hyl am nopropyl ] carbodi i m de hydrochl ori de. DMSO.

di met hyl sul f.oxj.de. DVAP: 4-Di net hyl am n ridine. RT: Roomienperature. h:
Hour s PERPR.OT R 0B &XereRbA 2 KT T UHCIHARE Py eNOMAESD ghi £ Pt g o

met hanRhied ity petdntidhidl &RAGEbotrdpi BlHmale B AROlctivIitP091] Di scl osed are the

conponents fo be used to prepare the conpositions of the invention as well

as th ositi el.y: it hi : isclosed
R e

under gfwadate hadepton @ctivatyimaaas havisg besumbssbjested itmb hysidal oxxaningti@ulpsa paten  of

t hese terjals are disclosed at whjle specgific reference of each various
| ndi Vi J’éﬂﬁ&"fﬁ?llaeacli’twécl%ﬁ%‘; F?M&éﬁvgﬁf%g}tmtt%ﬁtw%%?lag%% O BRfBtinds
can n ﬁﬁia@é@éﬂiﬁhbkﬁle%%&@@ &fhtarRAE I?ede?t_o? pagjifyi cal Iy contenpl ated and
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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 rate of excretion of



by formula (I): including wherein: X is selected fromsS, CR5, N or NR5; Xl
Is selected fromS, CR5, N or NR5; X2 is independently selected fromS,
CR5, N orwbRB11/068607s C or N, X4 is Cor Ny mis 0,1 or PCTUSe®I1024818 2; D,
when present, is CH2, CR3R4, CONH, o0r25CONR3; Y is selected fromN, NH or
NR5; Zis N, NR5, CR5; Wis selected fromS, 0, NH, or NR5;

the specific compound employed; the duration of the treatment; drugs used in combination or
coincidental with the specific compound employed and like factors well known in the medical
arts. For example, it is well within the skill of the art to start doses of a compound at levels
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
multiple doses for purposes of administration. Consequently, single dose compositions can
contain such amounts or submultiples thereof to make up the daily dose. The dosage can be
adjusted by the individual physician in the event of any contraindications. Dosage can vary, and
can be administered in one or more dose administrations daily, for one or several days.
Guidance can be found in the literature for appropriate dosages for given classes of
pharmaceutical products. In further various aspects, a preparation can be administered in a
“prophylactically effective amount”; that is, an amount effective for prevention of a disease or

condition.

[0049] As used herein, the term “pharmaceutically acceptable carrier” refers to sterile
aqueous or nonaqueous solutions, dispersions, suspensions or emulsions, as well as sterile
powders for reconstitution into sterile injectable solutions or dispersions just prior to use.
Examples of suitable aqueous and nonaqueous carriers, diluents, solvents or vehicles include
water, ethanol, polyols (such as glycerol, propylene glycol, polyethylene glycol and the like),
carboxymethylcellulose and suitable mixtures thereof, vegetable oils (such as olive oil) and
injectable organic esters such as ethyl oleate. Proper fluidity can be maintained, for example, by
the use of coating materials such as lecithin, by the maintenance of the required particle size in
the case of dispersions and by the use of surfactants. These compositions can also contain
adjuvants such as preservatives, wetting agents, emulsifying agents and dispersing agents.
Prevention of the action of microorganisms can be ensured by the inclusion of various
antibacterial and antifungal agents such as paraben, chlorobutanol, phenol, sorbic acid and the
like. It can also be desirable to include isotonic agents 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 absorption.
Injectable depot forms are made by forming microencapsule matrices of the drug in
biodegradable polymers such as polylactide-polyglycolide, poly(orthoesters) and
poly(anhydrides). Depending upon the ratio of drug to polymer and the nature of the particular
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substituents of organic compounds. In a broad aspect, the permissible substituents include
acyclic and cyclic, branched and unbranched, carbocyclic and heterocyclic, and aromatic and
nonaromatic substituents of organic compounds. Illustrative substituents include, for example,
those described below. The permissible substituents can be one or more and the same or
different for appropriate organic compounds. For purposes of this disclosure, the heteroatoms,
such as nitrogen, can have hydrogen substituents and/or any permissible substituents of organic
compounds described herein which satisfy the valences of the heteroatoms. This disclosure is
not intended to be limited in any manner by the permissible substituents of organic compounds.
Also, the terms “substitution” or “substituted with” include the implicit proviso that such
substitution is in accordance with permitted valence of the substituted atom and the substituent,
and that the substitution results in a stable compound, e.g., a compound that does not

spontancously undergo transformation such as by rearrangement, cyclization, elimination, etc.



HH H [ 0096] Al so di scl osed are conpounds of formula (1), wherein n is 2.
[ 0097] Al so di scl osed are conpounds of formula (1), wherein Xis N, S, or
CR5. [ 0098DAbsIOI03C| osed are conpounds of formula (1), Pamarsedin/oXieis N, or
NH. [0099] Al so di scl osed are conpound® of forrmula (1), wherein Z is N, NR5,
or C. [0100] Al so disclosed are conmpounds of fornula (1), wherein Wis NH,
or NR5. [0101] Al so di scl osed are conpounds of formula (1), wherein Xl is N,

or S 2] Al's i scl osed are co f 3f,0r nul , .ei .
are i r[é@séin]d ent ﬁg} g@él&pg Ngr?ous terms, DRQ,,U ng%” QA3 ,f’ ang“Aa” agrle )usedvm?erlg Iagl gélzerl%nd X3
symbols to represent various specific substituents. These symbols can be any substituent, not
limited to those disclosed herein, and when they are defined to be certain substituents in one

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

[0053] The term “alkyl” as used herein is a branched or unbranched saturated
hydrocarbon group of 1 to 24 carbon atoms, such as methyl, ethyl, n-propyl, isopropyl, rn-butyl,
isobutyl, s-butyl, #-butyl, n-pentyl, isopentyl, s-pentyl, neopentyl, hexyl, heptyl, octyl, nonyl,
decyl, dodecyl, tetradecyl, hexadecyl, eicosyl, tetracosyl, and the like. The alkyl group can be
cyclic or acyclic. The alkyl group can be branched or unbranched. The alkyl group can also be
substituted or unsubstituted. For example, the alkyl group can be substituted with one or more
groups including, but not limited to, optionally substituted alkyl, cycloalkyl, alkoxy, amino,
ether, halide, hydroxy, nitro, silyl, sulfo-oxo, or thiol, as described herein. A “lower alkyl”

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

[0054] Throughout the specification “alkyl” is generally used to refer to both
unsubstituted alkyl groups and substituted alkyl groups; however, substituted alkyl groups are
also specifically referred to herein by identifying the specific substituent(s) on the alkyl group.
For example, the term “halogenated alkyl” specifically refers to an alkyl group that is substituted
with one or more halide, e.g., fluorine, chlorine, bromine, or iodine. The term “alkoxyalkyl”
specifically refers to an alkyl group that is substituted with one or more alkoxy groups, as
described below. The term “alkylamino” specifically refers to an alkyl group that is substituted
with one or more amino groups, as described below, and the like. When “alkyl” is used in one
instance and a specific term such as “alkylalcohol” is used in another, it is not meant to imply

that the term “alkyl” does not also refer to specific terms such as “alkylalcohol” and the like.

[0055] This practice is also used for other groups described herein. That is, while a term
such as “cycloalkyl” refers to both unsubstituted and substituted cycloalkyl moieties, the
substituted moieties can, in addition, be specifically identified herein; for example, a particular
substituted cycloalkyl can be referred to as, e.g., an “alkylcycloalkyl.” Similarly, a substituted
alkoxy can be specifically referred to as, e.g., a “halogenated alkoxy,” a particular substituted

alkenyl can be, e.g., an “alkenylalcohol,” and the like. Again, the practice of using a general
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formula (1), wherein X4 is C. [0104] Al so disclosed are conpounds of fornula
(1), wherwOrzoA/iogeogubstituted or unsubstituted and sel eeCeaskooonhenyl ,
cycl ohexane, pyrazine, pyrimdine, gu8noline, thiazole, or pyridine.

[ 0105] Al so di scl osed are conpounds of formula (1), wherein R and R2 are
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| NI / Ncbidposed of at least three carbon atoms. Examples of cycloalkyl groups include, but are not
limited to, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, norbornyl, and the like. The term
“heterocycloalkyl” is a type of cycloalkyl group as defined above, and is included within the
meaning of the term “cycloalkyl,” where at least one of the carbon atoms of the ring is replaced
with a heteroatom such as, but not limited to, nitrogen, oxygen, sulfur, or phosphorus. The
cycloalkyl group and heterocycloalkyl group can be substituted or unsubstituted. The cycloalkyl
group and heterocycloalkyl group can be substituted with one or more groups including, but not
limited to, optionally substituted alkyl, cycloalkyl, alkoxy, amino, ether, halide, hydroxy, nitro,

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

[0057] The term “polyalkylene group” as used herein is a group having two or more CH,
groups linked to one another. The polyalkylene group can be represented by a formula —

(CH2)s—, where “a” is an integer of from 2 to 500.

[0058] The terms “alkoxy” and “alkoxyl” as used herein to refer to an alkyl or cycloalkyl
group bonded through an ether linkage; that is, an “alkoxy” group can be defined as —OA'
where A' is alkyl or cycloalkyl as defined above. “Alkoxy” also includes polymers of alkoxy
groups as just described; that is, an alkoxy can be a polyether such as —OA'—OA” or —OA'—
(OA?),—OA’, where “a” is an integer of from 1 to 200 and A', A%, and A’ are alkyl and/or
cycloalkyl groups.

[0059] 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 be substituted with one or
more groups including, but not limited to, optionally substituted alkyl, cycloalkyl, alkoxy,
alkenyl, cycloalkenyl, alkynyl, cycloalkynyl, aryl, heteroaryl, aldehyde, amino, carboxylic acid,

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

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

[0061] The term “alkynyl” as used herein is a hydrocarbon group of 2 to 24 carbon atoms
with a structural formula containing at least one carbon-carbon triple bond. The alkynyl group
can be unsubstituted or substituted with one or more groups including, but not limited to,
optionally substituted alkyl, cycloalkyl, alkoxy, alkenyl, cycloalkenyl, alkynyl, cycloalkynyl,
aryl, heteroaryl, aldehyde, amino, carboxylic acid, ester, ether, halide, hydroxy, ketone, azide,

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

[0062] The term “cycloalkynyl” as used herein is a non-aromatic carbon-based ring
composed of at least seven carbon atoms and containing at least one carbon-carbon triple bound.
Examples of cycloalkynyl groups include, but are not limited to, cycloheptynyl, cyclooctynyl,
cyclononynyl, and the like. The term “heterocycloalkynyl” is a type of cycloalkenyl group as
defined above, and is included within the meaning of the term “cycloalkynyl,” where at least one
of the carbon atoms of the ring is replaced with a heteroatom such as, but not limited to,
nitrogen, oxygen, sulfur, or phosphorus. The cycloalkynyl group and heterocycloalkynyl group
can be substituted or unsubstituted. The cycloalkynyl group and heterocycloalkynyl group can
be substituted with one or more groups including, but not limited to, optionally substituted alkyl,
cycloalkyl, alkoxy, alkenyl, cycloalkenyl, alkynyl, cycloalkynyl, aryl, heteroaryl, aldehyde,
amino, carboxylic acid, ester, ether, halide, hydroxy, ketone, azide, nitro, silyl, sulfo-oxo, or thiol

as described herein.

c
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alkynyl, cycloalkynyl, aryl, or heteroaryl group as described herein. The term “polyester” as
used herein is represented by a formula —(A'O(0)C-A%-C(0)0),— or —(A'O(0)C-A*-

OC(0)).—, where A' and A can be, independently, an optionally substituted alkyl, cycloalkyl,
alkenyl, cycloalkenyl, alkynyl, cycloalkynyl, aryl, or heteroaryl group described herein and “a”
is an integer from 1 to 500. “Polyester” is as the term used to describe a group that is produced
by the reaction between a compound having at least two carboxylic acid groups with a

compound having at least two hydroxyl groups.
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ci tri elkyayhapdeukymomni ayl, buhmno@ryl gtwp@insm:lbeg Vn@nteam The thly!@l oy aher® as used

hydr oghl de t h | f
et o TR oSl B4 B BeRLR QT Dicrniie e anflal i bS. iR O ©
t art arponddtytsabsires dlkyDriyeloaiky X amasly1t légfbldalll&eiyl Bn@hgzlr tRdoAk gyt dryli 6

hydrobronlc hydrochl ori c, maleic, phosphoric, sulfuric, and tartaric

a;:u d?] heteparolerayn doeotEdrreiszod 17 0o 46 1@6&@5 of Grems} {509k aﬁﬁampé%qu m@imﬁlﬁpou nds
?pvtﬁn%r%%‘@%%%ﬁ%&o&%%%ﬁnedﬂ‘%iee?hfg‘ﬁ%@g%e%‘%%%%%ﬁ@% e BHED " adm |
comodtil t ecrirdaay T e B e KPS e B o

dependirfiginenarddngdiher m of preparation desired for adm nistration, e.g., ora
or parenteral (including intravenous). Thus, the pharmaceuti cal
co ”p09[0670? ns of "Ithla%rﬁ{ %@é?&cycwe&tdse@ hé&@lh IQFerMoes%?g’l& &ch ﬁﬁltﬂéﬁ% Qbdnd t's

suitable for oral admnistrati on such as capsul es,” cachets or tablets each
cont aioninpig-agpnmtiedetzstysicme dn airhint laast daneef dotiingememberedi eher. thituedrber., t he

conpo tions,can e resented.as,.a S gran | es ut|on as a
suspent IR lgﬁluﬁai@&f@ 8 B, AR ShionBeon e G s dgRiabble

oi | -1 pyWabR! ofiMM|cSihRdkol, irdRlazol¥ex@ole,Mn@lidink ] g@gfbxaﬁﬁulzcﬂb o, 5loxadidelle i on to
t he common dosa ge forns set out above t he conpounds of t he i nvention,

and/ orangf grhraxadiezotssthiadiagelceinchiding, éét%@s@dlqzn@r ééfS-theaaimazales andb3.4-

d t.
R e S L LN L e T
such nmihodss Jtafdzuléepymcﬁﬁ@ ﬁbyﬁfiazﬁlﬂid pgtimiting tp@ra&ﬁ&pﬁia@ﬁlb OiRclubiagacl, 4-\116}a21ne

|ngred|ent with t carri.er that constitutes one or nore necessary
i ngr e&P@ﬂt%5'trI?ﬁH§’eW€ﬁ%iPe ipgludipg rlr'p%‘bﬁtt‘?t&%}leapﬂf%’rdé?f‘aP&’érlﬁyleuﬁ’ip?ré?lﬁ?’y and

| nti M i ”Aié'nﬂﬂletﬂ@ﬁarﬁﬁd%%ﬁﬁaﬂ %faﬁgégrgﬁhgli{“dg%ﬁh% ;hg%i@% fEd i ers or finely

di vi de carriers or e conveniently shaped

nto by geS' e RIEAPAANOR ol QIALTINS o 8, BHRLTRSEYY L CabycOMPOST L ons

of thi's ventlon can i arnaceu e carrier and a

conpo r i cal,l tabl e sal ft ,0f the

| nvenﬂ{f@&? The. A0irpothdSBr ehuRtveT: isc?ﬁpre%ﬁint‘%ﬁﬂ’%ﬁ’ G R DYttt b e
sal t s A'hededfcan baNndéRadaRlyl Aebpadll @u‘tﬁhﬁﬁéﬁiﬂfé‘*l bFAdall6ANARSHA, i ons i n

conbi nation with oneI%r nogg oH%er t%erapeutlca ﬁgitgee cog%ounds The
phar meyelaelkenyl, dkymileaycloatilyoyleary an hgroarydrer cecribgddgreimd, | quid, or
gas. Exanples of solid carriers include | actose, terra al ba, sucrose, talc,
gel ati[M73dgar, péetterm “aokliaapsatdgnes isuepssadcdlyes foamalast @ari ¢ aci d.
Exanples of liquid carriers are sugar syrup, peanut oil, olive oil, and
wat er .[00dnpl es Tok tgasaius” eaused deRin Retprcenrdbyanfothoxi-dsOand ni trogen.
[0115] I n preparing the conpositions for oral dosage form any convenient

phar myg@s) i cal nBditagntaliule’ SMRECHEin iFefHpre&xaIBhe o foahgs —gNycols, oils,
al cohol's, flavoring agents, preservatives, coloring agents and the Iike can

be Usqdo’i(ﬂ’ for M9kadm| «Siyl thsREEPREBhI IORDHrEUREBd BF 1 THSRBNSLARS AL ktlefs and
solutions; while carriers such as starches, sugars, m crocrystalline

cel | ulfdsa’. aidlAlean de. igdenvntientiynty digeant oy, anlaptipial brubstithied dys, cycloalkyl,
di si nt ﬁ%r at| lpeclly?%%gf[oglkenyl alEynyj[/ c%y%f)o%%ﬁﬁ,r ér%%zo%l{e?oza%y 1g§01f'p6as described

herein.



and the like can be used to formoral solid preparations such as powders,
capsul es and tablets. Because of their ease of adm nistration, tablets and
capsul es wpeotthwogref erred oral dosage units whereby solpca/yshanmesmaesit i cal
carriers are enployed. Optionally, tal3lets can be coated by standard
aqueous or nonaqueous techniques [0116] A tabl et containing the conposition
of this invention can be prepared by conpression or nolding, optionally

be. pr QDGR by QT ES SUHA-OXPA oS SR TRRISHEL 3 SRR yoSICNGh i ent 1

a fr e@(@? QW DgOKAHITAS W D88 (OROUREr wREre ' RBNbEAydBRE] SN dpriofiedibWitiitda
bi nder ubricant, inert dlluent surface actlve or dispersing agent.

l\/bl de@\ll\l«g'éobiyekoskwhrallweyheﬁéoaélyendyblaﬂwﬁgl icpclaalkynytladsly e grrg@itnowefl geoupiagt ur ﬁ of
) 1 T
e e LB SRR R el Sl i ot Bl 1O TRk T

COMPOUEh %lfbﬂ}ﬁ” iR hbRh méfepttﬂtma@lwt)k@ atoduy r@;ﬁ@@ﬁie@myel Bahtis thereof) as
an actjve ingredignt, a pharmaceutical acceptable carrier, and optionally

one OIS(%rAe wheie th sanbe hlidioapeer 4nc0pélgé@i¥>sswbrstltatﬁdw&1@m@c lotkerl.iatpnzht

conpo r , and
par encevamEic iR SERRS L A3F 7 MR el & otk HRBCER

admi nl“slﬁlfc&iel’@musealﬂekﬁﬂmg;hepﬂa&nlmlsﬁy esfurinabd zeIS(oyhtAé wheramy agd\pércan:ase wil |
depend on the partlcul nature and severity condi tions

for witeaReRdsatlxcan Qpéiop ﬁfétﬁfe agyl&eqya@a&dhaﬂi%wle%oalwﬁ ceuti cal
corm%y%gma %?rﬁ%r RABE 1%?%{%% @& ﬁgreinn ﬁ{yténﬂ@aﬁﬁldwm&a%&mpar ed

by an ods wel phar macy.
[01 18]1warermued1by 8 #brudarAGS(C) AGnshaé Atl laed a? estebﬁ: indvpemicntp, @uiptiabiley f or

par ent er al st r.at an be ared as sol ons. or suspensi ons of
the actii RSN S AT S A S A TRt
as, forofAmRb&ibelndfeaxypropyl cel lul ose. Di spersions can also be prepared
in glycerol, liquid polyethylene glycols, and mixtures thereof in oils.

Furth 6 P esEiMal LY anf@NadAfcd RGLHAS Qi cRIc W6 AtfofhiG, de§ i Ment al growt h

of m oo gani sns. | 0119 Pharnaceutlcagzconp05| I ons o? e present
|nvent SUIta « | e, i.ncl u S tlons or
AR ThaaSpe T 4 S e I S L S T

pomdercsmfpasmg helcastionoRabah emm aﬁd afphudat bonis abt Isuitdd ®ttee cdrbon-0painalp e
sol utions or dispersions. cases, the final injectable formnust be

IL.n
st er i [ZEOUPsrepidues, Bferaéwﬁlé@@ﬁ%d Wﬂnabqyef SHeuUG SRS sriaomiain yariopse
phar i
Panuf Seroh S, of BEBARI O RR R Sho B AR HRARG.EHR EH0M bR ¢ the
cont anmtngenn‘gﬂmc,tphosphov@ aﬂﬂﬁ/hk@OEQQrEﬂH S2@adit 04BIES intTudefbuhiremoor gani sms

such b eria The carrier. ca e a solvent aqr .dispersion
redi B oh Sflwe@% XY gfst lé‘ttﬁcgﬂgPXY’ nycﬂr%( subytituteg] ygpol
pr 0py|aﬁﬁ@e @ﬂoﬁﬁQ |etcarlﬂr hihigl Y RO wg%ﬂayér 2918 cShyER D o Me&%oﬁ‘ibit@rn@l' ,15and
sui tabl e ni xtures thereof [0120 arnaceutlcal conposi tions of the present
|nven&m@nn@ann$étoﬁ2aMbonﬁK®usﬂabSQMbonammpLba16n®bosa®hmasrl&n%aﬁhaNple
an aer ment, l.oti dust h rgles,
and” i 9 5 B SR R et e ot St s RS on Rl BT e
in trapseerngl2 debbs efmsIDese chdbiuloats, 2RS4 @%oi@@toﬂ{s@&az 84 cdibod bdhRY a
conmpound of the i nvention, or pharmaceutical |y acceptable salts thereof,
via cqopysypt i onala pe %?o%%'s n%{(li}qﬁ'@terl‘ﬁs ‘@ RX AL Sorme r&c{l@é}mv%{lcﬁ)hs”ﬁs%ﬁ”t I'S
prepared by mixing hydrophilic material and water, together with about 5
@6ton&hnmtmmanmm%mdmonﬁemn@nbuumddkmdopﬁ@@ucetgﬂume@wwbmmmunbméat havi ng

a desif elecu(feo crilesslcrsl ec{|he¥eln regardless of how the molecule is prepared. For example, a 2,4-

thiazolidinedione radical in a particular compound has the structure



[ 0121] Phar maceuti cal conpositions of this invention can be in a form
suitable for rectal admnistration wherein the carrier is a solid. It is

pr ef er ablwotzhat10odee m xture fornms unit dose suppositori @ST/USad1ilad6as
carriers include cocoa butter and oth8®r materials commonly used in the art.
The suppositories can be conveniently forned by first adm xing the
conposition with the softened or nelted carrier(s) followed by chilling and
shaping in nmoulds. [0122]1n addition (]t)o the aforenentioned carrier

i ngredi ents, the pharmaceutical fornuljati ons descri bed above can incl ude,
as appropriate, one or nore additd ona ki er i ngredi ents such as

di luents, buffers, flavoring ageré =\bi nders, surface-active agents,

t hi ckeners, lubricants, preservati vess(*rEcl udi ng anti-oxi dants) and the

| i ke. Furthernore, ot her adj uvants can beQ ncluded to render the

formul ation isotonic wth the blood of the intended recipient. Conpositions
cont ai'PAY Qdeﬁﬁ?&l?ﬁ&H%ﬁOhﬁH’édﬁoﬁi‘/éwsF@)FP DISPRIE e Gomanonad-e [t Somag speeit tspt abl e

sal ts S&l@a{l%ﬁfr ex ar?ecag][b%gﬁ{t%nﬁd%lf?go &! S%Stlll{)%fﬂalgyn? B?ﬁ%{l%g&l?dneﬁor m

[0123] A potenti at ISt to ni st er
conbi niadretoronwiot mow“sabﬁt&uetntvah@amu r‘iltheamnﬂ)edoﬁa:tbms @da govap cadich] issnoexpectied to

vary frgm about. 0.1. m | er ram of i ght per day

(ng/ kd? ﬁ}%l)feSFBt iBReRtiont /WE;‘%&F&%Plééﬂg‘% angﬁlyé‘@ e’\flefh@g%m ess than the
amount that is required to provide the sane effect when adm nistered

wi t hodPORA ef f ecOrganiardisats, ofs the e ds eefewd apdperdiereimrconiin eRe fBeist s of a

A0 AT Bl ol AL o

condi tl- thearbdr @tbme elgBicadop atoemst ll{ﬁaambnm‘tomatoabm caoporcatgmet hrmﬁethleecept or
activity an ap orlatedsa Iev wi || eerall?ﬁly be azlégft OltogOOng
per kg iy digal Rt aﬁ ﬁ&tq% TRIQPE el PO} HgMS

mul ti @l &rigRSRSms, BL@EQB&*PL%mSt&eZ @Q%ﬁﬁ aio%’selOﬁghﬁlE rzﬁﬁ'ca@sp@f%n iRvd hi@oghput 250
my/ kg per day; nore preferably 0.5 to 100 day. A suitabl e dosage

| evel boand tveat ddrstutonte. @fthe @arbaoatngllslo@tlwemgdwradabb u@nﬁew@@ of @0 orgghicy per

0° b5 FBIBE: Ot SR atils 585y ket Bl Ay 2 R Aficel RmE™ B

adm nia§pdcast hiPBsgahfd@adiBATRAS CéMtAAS - BY Mo fcaicddbitoRs O¥tEfcict dMBerkmom of
tabl ets containing 1.0 to 1000 mligrans of the active ingredient,

part i éedluding halogensgoxygen guifus nitgggen agosgipruszand thgdikeg Examplys of ompnic300,
400, n 0 X ngr edi ent
for t hQ&Cal?%%ludZ %gtcargglgt hrgﬁgdfo q}a]t?)ﬂ o%"léllbeg o] %fglotsg%} §ﬁ§§t¥%e egt reat ed.

The Cczmslowlﬂtgll Qﬁiﬁob&ﬁbﬁdﬂﬂeﬁl bRy, dsubtiatddeghimeucpfoxy, dyand, datbory, per day,
preferably once or tw ce per da Thi s dosi ng, regi nmen can be adjusted to

pr ovi darbepkkorpaldsarkeyaudte EbsE W%ﬁb}a@@b%m@a 1plkylsabagupide on@stithisdever |
t hat td?ﬁk%ﬁp géé{dgggg%gﬁr iﬁff%éﬁgl Le 1sﬁﬁ%ryp 1551&21' ﬁ{lol{ﬁ@(%ﬂ%ntal%}l sARRERAG upon a

variety o t or age, ht, gener al
heal t hlkosgxhalmildyldhmalkﬂxﬁ hiyl,pabstewmtd ati, H&terd)eagz]t, hetsracydicu desubbetutadrre and

route of adm.nistration, rate of ex tio rug conbjnation,. and the type
and sd&FEFIP, gfl%]fadm ﬁ?rte}nc P iy 2L @%ﬁ@%\vg eégw ORI he

di scl ezgdpRb8r MBERI! tracﬁé’dls HAMRERIE hORRafdk ﬁlb'l'hEi@ ﬁkoﬁ@fﬂaﬁdafsetrﬁhﬁ%methoxy
therapeutlcally active conpounds, which are usually applled in the

t r eat meditalpfacethey wdoats, dmmﬂmmmogadlhds oyl thallikeondi ti ons.

[0082] “Inorganic radicals,” as the term is defined and used herein, contain no carbon
atoms and therefore comprise only atoms other than carbon. Inorganic radicals comprise bonded
combinations of atoms selected from hydrogen, nitrogen, oxygen, silicon, phosphorus, sulfur,
selenium, and halogens such as fluorine, chlorine, bromine, and iodine, which can be present
individually or bonded together in their chemically stable combinations. Inorganic radicals have

10 or fewer, or preferably one to six or one to four inorganic atoms as listed above bonded



[0127] 1t is understood that the disclosed conpositions can be prepared from
t he di scl osed conpounds. It is al so understood that the disclosed

conposi t iwenAnide enpl oyed in the disclosed net hods ofPCwAiISR@L1/024618

[ 0128] Furt her disclosed herein are phdrmaceutical conpositions conprising
one or nore of the disclosed nd uR4 potentiators and a pharmaceutically
acceptable carrier. [0129]According|y the pharnaceuti cal conpositions of

t he pres nve i ncl ude ,t hose con ai.n,one or nore oth active
e DB, B i SR St b ORI & G, PoEr Srhoaspy

2011/ %@t@&@%%’ﬁﬁl@ﬁ@ﬁ%séﬁ%f’eﬁ afd e &&&%@il}%o@h@ﬂ&g&rﬁ@?dd’i@% OftR ihsYghmee

conbi nati ons of a cl osed conpound not only wth one ot her active '
conpouadicalhde ne lewe Wprdedithwreiorthermetallar Hements of the pengio tabds (suth ket glikali

drsclos oun used in i,nat th o [ are
ised TGP aRTs SRy Faifin B MAHERde St P sl o onlidfinn o
ri sk @fictt llﬂetam&@@&e@n@énnmmervtela@a hﬁ@ﬂiac%ﬁdéhy dtcse@ta@&e@n@@ fRQNS: ar e

useful . Such other drugs nmay adm nistered, by a route and in an anount

conmonngregye srdigely sch s a éldﬁﬁtte rﬁh@ﬂ&lﬁe@%hﬂge wroneeesaniaatigaly Bpicellyo mpound
of the, BLESEM; a’l‘s"&o"@dﬁ%Bmg}é‘ﬁ'ee&e&rSﬂ?Bﬁe ﬂgrsfucﬁ Qsebé}rﬁsa?ﬁhmh Vg&‘g}‘&i‘ I's used

cont enpo aneous nor e rmaceu
corrpo%refrnaﬁumpmamrtmgleaw,cm telturiim, dF tgobic @déietmemns tnletsh@ha@ongeound of the
present inv ntr preferred Accordrngly, t he pharnaceutica

conposPEsi Yd? 6?@@@%? #8¥ent i on i ncl ude those that al so contain one
or nore other actrve |n%@ed|ents in addition to a conpound of the present

i nventP&33] [013ﬂﬁ¢ﬁ HFW$HF@6WG$Cﬂﬁ@ﬂ€B#§@ﬂ%§aéﬁmﬁﬁ%t@ﬁéﬁeﬁt i nvention
tot h%l(ﬁgglg evr%l %ﬁgsqu % awéc?ut\égi]r nggda@urgac ptelblgﬁeggl u&&ﬁé’ﬁrakf%e

effective each 1ngre |en an erfective dose oOf edch

will maﬂU@edxiE&@®rhﬁﬁﬁmﬁ@@ﬁpk&knmﬁﬁ@nﬁmganpound of the present invention
i s conbined with anot her agent, the weight ratio of the conpound of the

pr eser[oos4r]rvent | QU dsed h&@nﬂﬂé&ém@g&é’ﬁvamé ’|reﬂ:@sﬂt%ra3ddrﬁbolhﬁﬂ'ﬁ@v1ﬁ eRiradigidt  1000: 1
t o about 1000 preferably about 200:1 to about 200. Conbi nations of a

co rrpowiﬁﬁver fr@méflq)rtegeﬁ@ of mpeisni empenad éﬁ tef C@r@mm@s idirgloser kaieig) md rvhose

gener | 0 t
0rt oo eirpdufiR SuriRioblak el R w8 STRMARRES ol PRAES o R BT 80010 B
conbi rapécrshy e skirgdan ngt of totdstﬁluwtﬁs edihe dmsiilhi LnivaiRd atd mﬂﬁne@ets rh/ee agents

may be adm ni stered separately or in conjunction. In addition,
admi nickimgd PYRPHMdsHE t nehyes s e@ﬁe%eobrth%rameoor e Hepctiuitics gl ut&rtle§ ab&equent

to the.adey @&ﬁfo&fhtdk.oEx%pﬁ%rw@g@égtlﬁaﬁde salts, esters, amides, salts of esters or

amides, and N-oxides of a parent compound.

[0085] The term “hydrolysable residue” is meant to refer to a functional group capable of
undergoing hydrolysis, e.g., under basic or acidic conditions. Examples of hydrolysable residues
include, without limitation, residues of acid halides or activated carboxylic acids, residues of
trialkylsilyl halides, residues of alkyloxymethyl halides, and various other protecting groups
known in the art (see, for example, “Protective Groups in Organic Synthesis,” T. W. Greene, P.

G. M. Wuts, Wiley-Interscience, 1999).

[0086] The term “leaving group” refers to an atom (or a group of atoms) with electron
withdrawing ability that can be displaced as a stable species, taking with it the bonding electrons.
Examples of suitable leaving groups include sulfonate esters, including, but not limited to,

triflate, mesylate, tosylate, brosylate, and halides.



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

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

subj ect iwOi20atio0693 or ot her drugs that affect receptor 2CoUSeapmsds t hat
either increase the efficacy, safety,35conveni ence, or reduce unwanted side
effects or toxicity of the disclosed conmpounds. The subject conpound and
the other agent may be coadministered, either in concom tant therapy or in

a fix nmbi nat ne .aspe t he conp n Io ed in
o ombr TR o ifeafieeif 208 firitaih G SOTREY SRLEI s ot Py
ganma3 Rl dsa?@e FROPLS/RESs (BG4 RAVAT &SRhdrBh Rirnafisnal N@ﬂa!el%s @nless

(non-steroi anti-inflammatory drugs) i ncluding ibuprofen, vitamn E,
2011/ 36080PECT¢AWS204 HOa4@1®Nn50cladrd adnuch ponpibid domersi owélbss mixturas 6Ur t her
aspect he subj ect conpound may be enpl oyed in conbination with sedatives,
hypnoﬁpgé OBHRt ol yti cs, antlpsychotlcs antlanX|ety agent s,

cyclo | ones, _i m dazop rldlnes raz 0 m di n .
tranqUiti8ler's, HAISHSRIK Bdtmsafiahando &p Hicheicahbarigs gfﬁ%%?l&lygé &,
benzodinaz &R ﬁtﬁ%s v&léa%&' &Wﬁﬁk@%me?&'@h‘t@mﬁl@fe@g% $sSiblcafindhe ol k& enﬁh‘ﬁ(ﬂné‘s

adi nazol am all obarbital, alonimd, alprazolam am sul prlé amtriptyline,
anobarabd tiaalstermmx;mdmefmxarra of poaew, eychipe ratracze@pam stabmzio otiatT T eCopainids ol am
bupro ion rione, butabarbital, butalbital apurid rboclor |,

bl or SeSaibpAFEN Saplin G aud S seyrBieBiedan bl g B IERRHE PG R Bone,

cl or azieRekem&EHhRT ShtaaPROMERE UntdsokRtdaab ehe bR tHRMREdcACinvEtRAIRE s
cyprazepam desi pram ne, dexclanol, diazepam dichloral phenazone,

di val r@ﬂdés‘(h PRISIHHAYCARETESs WEbhS PRAT rA6eIEABIXEHTS, éhthos}wb@ntwwldl pur@t oni dat e,
f enob X f oxam ne,
e e L P R e
imopr alliﬂrétﬁf Mixtmewﬁ stér@cﬁ@d‘rﬁﬁ@,r’as vb@lrmsdﬂewepamﬁmre@mémﬂe arHBISb ogplddedne,

mel at oni n, nephobarbltal nmepr obamat e, net haq ualone m daf | ur, m dazol am
nef az d4BHE, thi PaibrRfdhe syntigticsessdics Hesd o .pmqu sreh comppyndsi 9fdn UsREZz epam
par al qgé&‘fﬁ?atloﬁ%'f %g‘?ﬁe'rﬁgm @ﬁ%&&ﬁ%s@n%% 't0 Hﬁish@lﬁll@@m tHELR ht?@ ?Fddﬂ@ts of such
phenel zi ne, enobar bi t prazepam pronet hazi ne, propofo protriptyline,
quazemammdmmebmﬁ@ameumnﬁnﬁazm@nmnnm$sperldone, rol et am de, secobarbital,
sertraline, suproclone, temazepam thioridazine, thiothixene, tracazolate,
t r anyl[6989% omai ndn séhaag@ones stiuchaz of aodmps @l qaame répreeatcdydefortiilac! of os,
trifluoperazine, trimetozine, trimpramne, uldazepam venlafaxine,

zal epl on, ziprasidone, zol azepam %9 dem and salts thereof, and

conbi nati ons thereof, and the |iKke, @ Re subj ect conmpound may be

adm ni stered in conjunction with the~uge of physical nethods such as with
light therapy or electrical stinulation. [0135]1n a further aspect, the
COMPOYACIERMnASsREBOYEEivhI GRIDL Adhdu®? W th | evodopa (with or without a
sel ective extracerebral decarboxyl ase inhibitor such as carbi dopa or
benserazi de), anticholinergics such as.diperiden (optionally as its
hydrochl oride or lactate salt) and_ rlheﬁ¥ghen|dyl (benzhexol)
hydr ochl ori de, COMT inhibitors such acapone, MOA-B inhibitors,
anti oxi dants, A2a adenosi ne recepto aqonlsts chol i nergi ¢ agoni st s,
NMVDA receptor antagonists, serot &ifn ecéb%or ant agoni sts and dopanmni ne
receptor agonists such as al entenol, Bf8nocriptine, fenoldopam Iisuride,
naxagol i de, pergolide and pram pexole. It will be appreciated that the
dopamwierdgerns sfpicatly abéntegert Tieat isoRﬁimindarspjmartmqmﬁehcﬁ‘&d 1y1dqmé¢ﬁtabl e salt,

for exampl e, al ent 1 de, .brono ri tine nesyl ate, nol dopam

ey snbitiins, BE s RS R BL R, BT T amdeptaicnt iR, el HRLER 5k B and

per 90|P ﬂ%ﬁ%&lt@gcemd eﬁHéﬂtgfede?iﬂE’d W&@x@ﬁ%&' 1f5}ﬁ%n89ﬁ’££'ﬂ5'é R”(u%%ldgr%nath&?n sal t
013 r ct In

form In a further aspe t he conpolnd can be enpl oyed
conbi M4t ienotmechssarily halogen in that instance. Likewise, when a group R is defined as four

substituents, R is understood to represent four independent substituents, R”, R® R, and RY.



compound from the phenot hi azi ne, thi oxanthene, heterocyclic di benzazepi ne,
but yr ophenone, di phenyl butyl pi peridi ne and i ndol one cl asses of neuroleptic
agent . SuwOabligoasoanpl es of phenot hi azi nes i ncl ude chl oPprarsaeiife4618

mesori dazi ne, thioridazine, acetophen®zine, fluphenazine, perphenazine and
trifluoperazine. Suitable exanples of thioxanthenes include chlorprothixene
and t hi ot hi xene An exanpl e of a di benzazepine is clozapine. An exanple of

o DU NGRRICIRRC| 2 BELOREE 9808, SETRLE BRSO e 1

agent %rﬂaﬂggn%j@_ | oxapi ne, sulpiride and risperidone. It will be appreciated
that the neurol eptic agents when used in conbination with the subject
conpo y be lPsh%g a for
exarrpltl!gﬁbd(m1 | or prTél%aféllh(ﬁxéﬁlg a?i?r)rggﬁ ori 5%&?&?@‘%{?2&@5@@@ '?dhl ori dazi ne
hydr ocEtOAm ethyl aceato phdnaziraty drdlueat @IPEAwp e RAz dihephydidabylhaiiedd]OBt:

hydr HORRGrPHES ARl dare: R Berb ey eRatsen erbog el e iosispi ne
succi m?,oaagnmmmﬁﬁ% hy®e BLiski e, 1 PRbpRENAZ | RE: RE&th Rt Ricane,

cl ozapi ne, hal operidol, pinobzide and risperidone are commonly used in a
non- salaurs. o¥im: Minutss. D@Aslat@ilmemctbmd‘vidcmyxctienmmlpl Ot i metbamddi nat i on

with a naz I ‘t epgol , aripiprazole, am sul pride, benzhexol,

br om&]?ﬁ?fd?%fops?oge‘?ﬁ@@ﬁf 'ﬁﬁ%f" omazi ne, chl orprot hi xene, cl ozapi ne,

di aze fenol fl uphenazi ne, hal o i dol odo a,.levo awth
benseﬁg‘;qldl %g@%d\ﬁf{ ¢ CAMBPRBO %1 @?Aﬁod&epqr% 051%%9$§§2| ne,
ol | ncr'f?sl’e‘ﬂﬂgm ai‘%@QQ{He%mpgklﬁﬂﬁsaﬂBbﬁﬁ‘elvé%% @e bhéiﬁwﬂl%&l@é‘ﬁ@t%hi‘&scl@éém?ekéiﬁ

pram pexol e, quetiapine, risperidone, sulpiride, tetrabenazine,
tri he@lp&teanddthr rodteronls ekeziisesed hérotnh it e undlerstdqddbar\dmnmendvnnamppfr,am done.

0137]1n one aspect, the co i n vmth an
it - e SRR ahbir ST 2GR R ARGRG HOR BT N REistt ake
i nhi bleba{ Sar(oul el did g ah@ bl Rfive @diﬂlﬂﬁaﬁdﬂs%@ pefrsutatich SREREBMPoRstEN not
tricyclics sel ective serotonin reuptake inhibitors (SSRIs nonoani ne

oxi dads e 114,5/ ﬂtﬁﬁl;@sﬁ(dm@hsl} spacefiaeHy icontemplarddisind slescribed heisinni nexorplgad e
(R . 1cha,r ‘881%@{;&11@1“ (als %{n%nc?%ﬂ ed a% Qttn%ign efi ch 11119311&”8 §ong ﬁﬁ?cgg Pe made
corti I‘Opl easli ng a onl sts, renor ece

ant ag@@asmﬁlbeln@fuh@lkuneﬂnaluﬂﬁ@em armlanmag @ﬂ’elcﬁicassed,t s}ppclﬁaddl}amnlteilqnate& $ant s,
benzodi azepi nes, HTJA agoni sts or antagonists, especially. 5-HTI 1A parti al

agoni $peh atéirﬁyeﬁyomm@%wm'nﬁ PEEMEAReTHYS the gempoyndrnyl thgmadificatians thasgeei f i ¢
agent s,,L A6k YAR; %%Qfégl%;l{n%l%%ﬂﬁ’ the &4 i?rgﬁrl/ ﬁ%ﬁq;:g cRés GhblebRty JA' %eand C

cl om pram ne epi n ram ne an pram ne; anoxapi ne, desi prami ne,
mapr otard dlscrz‘iosedcas Meillmsyal dlase oﬁnﬂlqnnh—r‘s D, it yihd Flend fih amnmle néa ccﬁﬂlhmamam ne,

par oxetine and_sertr i soc azid, ph i ne,, tranyl om ne, and
sel egiMIfgHc. fhD 5% Oa Urmnaap xﬁaﬁﬁls r@ar@%m@ regifsdearh }a?rﬂl&%‘giﬂfﬁl%ﬁ‘i‘don
l'ithi %Hlledﬂﬁz%@rz&ﬁ%ﬁﬂatéd %Qﬂﬁ@@oﬁﬂﬂaﬂéﬂso)&a@'&@ BaIbPBiz@ B'C-D, C-E, and C-F

chl or di azepoxi de, cl onazepany chl orazepate, di azepam’ hal azeépam | orazepam

0X azepmwmmlemdahwmw bikspiiscomny, subbas or mhlmamgeqﬁ thcmes glsel displosgsi. ribwe, and

SO e B AR TR o et eiaa A R L S P T T

dosage bl@éé&b aWabﬂecQ;QﬂQlﬁ@b{))p’hdaﬁo@ﬁféﬁidn% Bt Ao lipRRdAE SRk ikShefhdlls BNtakiagdy
wei ght per day which can be admi ni stered in si ngle or multiple doses.

Pr ef eras luymg tthﬁecoan@é@@nai el/tap iention eThisoiftthae arctaovagishuel adldiongl sepspedt day;
over RELERERnhsIPs byferigh8 P it b WP RT s Yap B AR RiBIARE e,

day, @paﬁ&@%@e&cﬁcbﬁbﬁﬁhﬂ@bk@mpasoﬁamrn&ﬂddemﬂkthmﬁange t he dosage may be
0.05to0 0.5, 0.5to 5 o0or 5to 50 ng/kg per day. For oral adm nistration,

the cq i tiongt @AdakRbe iaPthe dRhpvkidess difclbfd HeRimsfe deabineifict@Rt ai ni ng
1.0 to 1000 mlligranms of the active ingredient, particularly 1.0, 5.0, 10,
15. 2®isdescddgreiyae cpnwn stsgurap oguirements foweriogningsbodisdosd frsgionggod 900,
and 1000 mlligrams of the active ingredient for the synptomatic adjustnent
of the dosage to the patient to be treated. The conpounds nmay 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 | evel and frequency of dosage for any particular patient nmay be varied
and wi Il | depend upon a variety of factors including the activity of the
speci fic conmpound enpl oyed, the netabolic stability and | ength of action of
t hat conmpound, the age, body weight, general health, sex, diet, node and
tinme of adnlnlstratlon rate of excretlon drug conbination, the severlty

e 4 a1 . 1. . T D T NA MNNTT



including wherein: X is selected fromS, CR5, N or NR5; Xl is selected from
S, CR5, Nor NR5; X2 is independently selected fromS, CR5, N or NR5; X3 is
C or N, X¥0i2611000607N; mis O, 1 or 2; nis 1 or 2; D wremn/yse@smontslsis CH2,
CR3R4, CONH, or CONR3; Y is selected ¥romN, NH or NR5; Zis N, NR5, CR5; W
is selected fromS, 0, NH or NR5; Ais selected from C3-Cl12 cycl oal kyl or
C3-C12 cycl oal kenyl or aryl or heteroaryl or C3-Cl2 het erocycloal kyl or

C3-C12 h(ieroc tﬁ Iken or 3 nenmber d rin fc Si ng and/ or
R S AR R e R R R e sl
G _10 @bt ho tHeJHiskfosed Str@ahey.land €iat %ﬂe@é’ btrfoabte & RinEBtdiLe abtidd dthd séme Rsult,

rrenbered ring contal ning C, 0, S and/or N, optionally substituted with one

W &@5 (optionally substltuted with Rl and/or R2), OHeteroaryl
(optlona stituted with R and/or NR3R4, CR3R4, CONR3R4, COCR3R4,

CQAr yI t| onal | ut. nd/ or ar nal I'y
subst ilf %Zd Wit h épé %,'SE% {heli’%en\{“%{l 6316@65 %[\ﬁ%‘ﬁ uﬁ%} 8y %%ﬁgﬁ‘ﬂ 1cal}éf\ﬁ0(38&gﬁl§
i s i ndiefientientieycosalsefil adpstcoiatdy dfﬁﬂﬁﬂm hatvagem gaiewl, it i%%bﬁweﬁ@wéd theil _ 10

al kyl, C3_10 cycloal kyl, 0Cl1_10 al k (which would contain a nmenber ed
ring caeh@sd PW& derivefivesag b ogromnlly blfthwabqtgtut%b‘éﬂs R @altwmlﬁteé?ﬂéat@ny nor e

R4), l,

Copt i et yoREeAR: Lyt opyhEs s iR iR s BRI cocrars
COAr yldidcaptd corapdundsab bt 'q)tayﬁ@dbymhdﬁblommmmd@)ms alsblahédrstaoy thaf thet | onal | y
substitfuted with and/ or S NR3R4 0 2CR3R4, CN or CF3; R
and Rﬁlseltlﬁe%ﬁqm%@ﬁﬁ 9arb@%?m§@?doln(tg é%qdﬁaetéa f.vié}nrgg C3-C12 cycl oal kyl
or C3-C12 cycloal kenyl or aryl or heteroaryl or -Cl12 heterocycl oal kyl or
3-8 mifi ed ri A OB%F\%P@F%FIWQH‘@HUGH redates togrogtponnd ﬂm%&#twt%m@smtﬁéd with
one oF, Frﬁf .R3 is selected fromhydrogen, Cl_6 al kyl, C3_10 cycl oal kyl,
aryl, B/enzy eter oaryl, halogen, CN, CF3, CONR3R4, S( 0)0 2NR3R4; R4 is
sel ected from hydr ogen, Cl 6 QI kyl, C3_10 cycl oal kyl, aryl, benzyl,

het eroaryl, hal ogen, CN, CF3/ b&y@m " CO, S(0)0_ 2NR3R4 R3 and R4 can

optionally cyclize to %o/nx‘h ;:;(OITDI’I si ng CS-CR% cl oal kyl or C3-Cl12
o] I

cycl oal kenyl “or aryl C12 het ef bkl oal kyl or 3-8
W02011/ 100607PCT/ US201] d Qprising C, 0, S, and/or
N, optionally substift Xg@d—th one e
hydr ogen, hal ogen, 6 aX?yI C3_10 cycio4
OCLl_10 al kyl (which coul™d contain a C3_8 meNbered\fi ng contai ning C, 0, S
or N, optionally substituted with one or 4 C or a
pharmaceutically acceptable salt thereof or a phar rra%e(q ;I cal | y acceptabl e
derivative thereof; and a pharnmaceutically acceptabl rrier. D. METHODS
C]: USI NG THE COVPOUNDS AND COMPOSI TI ONS [ 0140] md uR4 bel 6ngs to the group
subf am.ly and is located in predomnantly in presynaptic
Iocat |”9ﬁtt Y& ent ral nervous systemwhere it is functions as an auto-
and heter Ol)ef‘seg@k@{edtfﬁ)rﬂ sauRateot KR’y el ease of both GABA and glutamate. In
addi tion, URA is al so expressed at a low level in sone postsynaptic
| ocat i ons. (@ sfectedrempy, éfé?geﬁ qrﬁ\Ichast brain regions, particularly in
neur ons kn I ng functions of the CNS: a)
| ear ni ng a%w]?rsen%eﬁén?%%[])ffy%égcg ag’??%ﬁ’g% \/Igl%un aty novenent and ot her notor
functions & ig0t@N;| earning d) enotional responses e) habit formation,

i ncl udi ng rqpe'tcl tll\\lle tasks and perseverative thought processes
or

R5; ARS s selected from
| kyl"; arjyl, heteroaryl, benzyl,

mis 0, 1 or2;

nis 1 or2;

D, when present, is CH,, CR® R4, CONH, or CONR? ;
Y is selected from N, NH or NR”;

Zis N, NR’, CR’,

W is selected from S, O, NH, or NR”;



f) reward systens g) vision and ol faction h) cerebellar functions; i)
feeding and the regul ati on of hypothal am ¢ hornones; and j) sleep and
wakef ul newe.20As108a0¢ch, nd uR4 plays a najor role in the moaaisatliloncos
CNS-rel ated di seases, syndrones and n8n-CNS rel ated di seases or conditions
the Iike, for exanple, a) Parkinson's disease, parkinsonism and other

di sorders invol ving aki nesia or bradykinesia b) Dystonia WD

2011/ 100607PCT/ US2Q11/ 024618 5 Hunt i ngt on' s di seases and ot her
i sor der s hUOFFERG TGH bt SYPi Bhbrtas i iy Sic ey oy Tt e s
syndr @ehapcy@bakfthrid, ok, ReteHicsO0SRESy 1) 3 espikerne wBMbasME (dipsgr der and

ot her perseverative behavioral disorders f) Addictive disorders (including
drug abdeeN;eating disorders, and)

R' is independently selected from hydrogen, halogen, aryl, heteroaryl, Ci.j0 alkyl, Caio
cycloalkyl, OCy_j¢ alkyl (which would contain a Cs.s membered ring containing C, O, S and/or N,
optionally substituted with one or more R*), OAryl (optionally substituted with R' and/or R?),
OHeteroaryl (optionally substituted with R' and/or Rz), NR’R?, CR'R?, CONR’R?, COCR’R?,
COAryl (optionally substituted with R' and/or R?), COHeteroaryl (optionally substituted with R’
and/or R%), S(0)o2NR’R*, $(0)o,CR’R*, CN or CF3;

R?is independently selected from hydrogen, halogen, aryl, heteroaryl, C;_j9 alkyl, Cs.19
cycloalkyl, OCy_j¢ alkyl (which would contain a Cs.s 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 Rz), NR;R4, CR'RY, CONR'R?, COCR’R?,
COAryl (optionally substituted with R' and/or R?), COHeteroaryl (optionally substituted with R’
and/or R%), S(0)o2NR’R*, $(0)o,CR’R*, CN or CF3;

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

R’ is selected from hydrogen, C ¢ alkyl, Cs.1¢ cycloalkyl, aryl, benzyl, heteroaryl,
halogen, CN, CF3, CONR’R”, S(0);,NR’R*;

R” is selected from hydrogen, C s alkyl, C3.19 cycloalkyl, aryl, benzyl, heteroaryl,
halogen, CN, CF3, CONR’R?, CO, S(0)¢oNR’R*;

R? and R* can optionally cyclize to form a ring comprising Cs-C;, cycloalkyl or C5-C;
cycloalkenyl or aryl or heteroaryl or C3;-C;, heterocycloalkyl or 3-8 membered ring comprising
C, O, S, and/or N, optionally substituted with one or more R’

R’ is selected from hydrogen, halogen, C alkyl, Cs_ cycloalkyl, aryl, heteroaryl,
benzyl, OC;_j¢ alkyl (which could contain a C;3 membered ring containing C, O, S or N,

optionally substituted with one or more R4), CN, CF;;

or a pharmaceutically acceptable salt thereof or a pharmaceutically acceptable derivative

thereof.

[0095] Also disclosed are compounds of the follow formula:



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

di sorder i) Anxiety disorders; c) notor effects after al cohol consunption
or ot her wougtvnawced not or di sorders; d) neurogeni c fareTasammioesng and
neuronal survival; e) epilepsy; f) ce¥tain cancers, for exanple,
medul | obl astoma; g) type 2 diabetes, and/or other netabolic disorders; and
h) taste enhancenent/bl ockade. [0141] The di scl osed conpounds can act as
potentiators of the ngtabotropic glutamate rgceptor activity (nG uR4).
Therefore, in one aspect, the disclosed conpaunds can be used to treat one
or nore nd ukR4 a at dlsorderﬁ}that uIﬁNln dysfungtion in a manmal .

[0142] The di scl g& d be usgd sillngl g £ or in
%g ‘ ‘rudisLP e
edut o f nof t he fB

conbi nati on wt prevention,

control, anelior i oned di seases,

di sorders and conditions for wh cofpounds of fornula ,the other

drugs have utility, where the conbinétion of drugs together Rare safer or

nore effective than either drug al one. The other drug(s) can be

adm nistered by a route and in aﬁ anount commonly used therefore,

cont enpor aneously or sequen iaI Nth a discqued conpound. When a

di scl osed conpound is used m\np ?;go sly wth one or nore other drugs,
nin

a pharmaceutical conpositi cont ai ni ng such drugs and
the disclosed conpound is prefe : e conbi nation therapy can
al so be adm ni stered on overl appi ng schedu t is also

[0096] Also disclosed are compounds of formula (I), wherein n is 2.

[0097] Also disclosed are compounds of formula (I), wherein X is N, S, or CR’.
[0098] Also disclosed are compounds of formula (I), wherein Y is N, or NH .
[0099] Also disclosed are compounds of formula (I), wherein Z is N, NR’, or C.
[0100] Also disclosed are compounds of formula (I), wherein W is NH, or NR’.
[0101] Also disclosed are compounds of formula (I), wherein X' is N, or S.
[0102] Also disclosed are compounds of formula (I), wherein X?* and X are

independently C or N.



WD 2011/ 100607PCT/ US2011/ 024618 56 envi sioned that the conbination of one
or nore active ingredients and a disclosed conpound wll be nore

ef fi caci ow® 20hiamo@7t her as a single agent. 1. TREATMENT PRETISODS0p41813] The
conmpounds di scl osed herein are useful40for treating, preventing,
aneliorating, controlling or reducing the risk of a variety of neurol ogical
and psychiatric disorders associated with glutamate dysfunction. Thus,

provi is a method. of treatin ven di. sqrder, in a subject
conprﬂ@ﬁﬁ the <t @bgﬁaoﬁﬁHV%F@?‘Fmﬁégfg’ E‘ihﬁ%ﬁ 1$East one discl osed
conpound: at | east one di sclosed pharpaceutical conposition; and/or at

| east [BHMI di scl d¥eridiselatrdarc pompowngs aftoramty M@ﬁt@%ﬁfléé&hsv@tetddﬂt reat the
d;sor%ﬁ&ﬂhﬂuﬁ&ﬁnﬁﬁQk<&Hﬁm%? a%%ﬁ'?&oﬂ%&ﬁé3> Tazi ?gﬁ@%ﬁ&? BR&hﬂ@?deﬁ@t”E“t

one or nore neuro ogi C psyc 35850 at e
gl ut amaperidiysf uncti on in a subject conprising the step of adm nistering to
the subject at |east one disclosed conpound; at |east one discl osed
phar ngoRN] i cal odspeistibs@nirc andpaindabl femata @nehdichcRoseIRbireduct in a
dosage and anmpunt effective to treat the disorder in the subject.

[ omsp@&aﬁtﬂe@gy Gy digren ﬁl@@rgsn,ats%tbwaiéhwwmﬁh@fwaﬁﬁ artippatly ﬁtbttStltmed @cl ude:
acut e ,and, Spa@se I CuREHER O f‘e?éargl ARUC R h&ntd! g%ﬂ’fg 8- Hﬁa@ﬁ}l &RB&{ZW al

defi ci'ts ent to cardiac pass surgery an str
cerebmaﬂ()hﬁaﬂanaus@gunahmneﬂdpynaunmor@qaddﬁmahnahmpmMKﬂahahshypg&ba

cardi gc. arrest cen.c neuron danma dementia (inglud

A DS, (e g@ Sy et e aa Baloggan lhgit 8Re metbraad or CF-.
anyotrog?lc | ateral sclerosis, multiple sclerosis, ocular danage,

reti ndBHhy  cogHpe fiveossdsee therfellowime spmparedsai dorgiiy()nduced Par ki nson’ s
di sease, muscul ar spasns and di sorders a5500|ated with muscul ar spasticity

i ncl 'd@ trenors, e SGIRE convul si ops, gralne (|ncIu nantgralne
heddac e)N urinary ifpcoptiygence, subsfange ol erance, i C IVﬁ behavi or,

I NCMN addi ¢€li on *Q# stancag (in g opi ares, tobacep
pr oduct $iN-3 ©ol , benzodm cocai tlves hypnq_m tc)
w t hdr awal ¥ such addlct| sstances (|n i ng substances a as
opi at es, nicotlne t obacco products al cohol , nzedi azepi nes, cocai ne,
sedatlves hypnotlcs etc ) obesity, psychOS|s schlzophrenla anX|ety

nc d| g general iz |ety di sorde n|c di sorder, bse55|ve

JF IVﬁ d|sorder) odelsorders i n¢l ugi ng depreSS|p nanla blpolar

d|s trlgenln N? ralgl - healN oss, tEnnitus; | ar
degeneram| the eye, HanesTS| brai n edegif

Fa{ n (|nclud|ng| C and
chroni c pai ates, severe aV , Intractable
2011/ 100607P /U82011/024618 5Y neur opat hi ¢ parn, and post traumati c paln),
tardi ve dyskinesi a, sleep di sorders (|nclud|ng nar col epsy), attention

defi t/%yperact|V|t rder conduc order di abet e H ot her
net{pbol i cndi sor ders, || ta t aIteratlon a d @ancer [0146 An I eyy disorders
t hat\@arny K= ventedjby t OSItIQﬁL(dIS o\(F

be treated
HN \T(::ii HN -
2 2 2 O

\

I
I

H H
AN N\ N XN AN N\
N N N
HN — HN
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N



herein include generalized anxiety disorder, panic disorder, and obsessive
conpul si ve di sorder. Addictive behaviors include addiction to substances
(1 ncl udi /yoapilates®; ni coti ne, tobacco products, al cohol pCharszadioamepi nes,
cocai ne, sedatives, hypnotics, etc.),4iwithdrawal from such addictive
substances (i ncluding substances such as opi ates, nicotine, tobacco
products, al cohol, benzodi azepi nes, cocai ne, sedatives, hypnotics, etc.)
and subsﬁance toIerance 0147] Thus, in so aspects of the djscl osed

met i he di sorder mentia, deli ammestic di sorgder age-rel ated
co hlt veNdecllne sphl ophrenla psyfgho |SN|ncIud|ng schlz phnepla
schigEp enlforn1d|s N schi z@af f eCiN= d|soro-k del di so€lder,
brief p di sorder HNs ‘ ance- r el at edN-d der m)verrem{N \® ders,
epi | epsy, ¢ ov’ Clpain, mgrai pe, diabetes, d oni a, obesity,

di sorders, brain €dema, sleep disorder, narcel epsy, anxiety, affectlve

di sorder, panic attacks, unipolar depression, bipolar disorder, psychotic
depreSS|wn [ 0148] Al so pfOVIded is a methed for treating or preventlon

an Nconpr|5|ng a n1m|ster|ng tofa® ﬁQ|ect at | east o NW scl osed

oy d/ at least o scl oged phar i cal cconposit fand/ orciat
IeasN one di osed prodUe<:;E%a dosage ani unt effectlveHm at the
di sor defriN subj ect. At &sent, the fou Ntlon of the tic
and Stati st Manual of Mentgd \Di sor der s (DSM V)" (1994, Anerican
Psychi atric ASSOCIatlon Washi on D.C.), provides a diagnostic tool

i ncl udi ng anxi ety and related dlsorders These include: panic disorder with
or wi t haut agoraphobi a, oraphobi a wj t hout history of panic disorder,

ﬂEQ?[g; hobi a, so obi a, obsessive-conpulsive di sorder,

os{ - tic gtres der pute stress disorder, generalized anxiety
dlsoNder y di sbrd o a general nedical condition

subst ane®~duked anxi etyer and anxi ety di sorder not otherw se
speci fi ed. 49] I n one aspe the invention relates to nethods for the

treatnment of a neurotransn155|on dysfunction and ot her di sease states
associated wth nd uR4 activity in a mamal conprising the step of
adm nistering to the manmal at Ieast one conpound in a dosage WO

201 0607PCT/U /0246% nd annunt ef tive to t t he

dysft int t he éﬁﬂp hd havi Nstructu epresented by
fornulﬁ“@ﬁ?f i ncin %hereln Sel ected f Sy CR5, ™ \o SRS, X is
selected from s, , N or NR5; X2 is independentl sel ect ed pﬂpg CR5, N

or NR5; X3 is Cor NN X4 is Cor NN mis 0, 1 or 2; nis 1 or 2; D’ when
present, is CH2, CR3R4, CONH, or EONR3; Y is selected fron1N NH or NR5; Z

is NJNR5, CR5; S sel ect ed (tgé M S, 0 NH, (o rNR5 A el ected from
C3-C£2m%%F‘ | kyI™ “C12 cyct or aPym n het erta orﬂ§3 Cl12
het er oc kyI or 7Cl2 heterocy /oalkenyl or /8 menber ed

conprising C' 0, S, and/or N, R is i'ndependently selected from Hydrogen,
hal ogen, aryl, heteroaryl, Cl1_10 alkyl, C3_10 cycloal kyl, O0Cl1_10 al kyl
(whlchHmouId contalm a C3_8 nenbewed rlng cont aini ng C, 0, S and/or N

opt {0 IIy subst|ﬁ~ ed with ong> o R4), | Fyl (opti 'y substituted
wi t v d/ or ,m eroaryl ' y st wted Wt n and/ or R2),
NR3R4, éggﬂﬁ (dptlonall éubstltutE§§@2;h R
and/ or R2), CI}bteroar (optlonallf substituted with R and/or ), S(0)0_

2NR3R4, S(O)O 2CR3R4, CN or CF3; R2 is independently selected from
hydgogen, hal oge &ryl heterparyl, Cl_10 alkyh  C3_10 Noal kyl , 0C1_10
alky /@mhlch mouE;£¢ont in a ? ’nenbered ri fcont ai ni , 0, S and/or
N, optional |y substf d with or ﬂﬂ more R4), ™CA optlwnébly
subsed with R an (or R2), OHetgroaryl (optionally substftuted with R
and/or R2), NR3R4, CR3R4,’ CONR3R4, COCR3R4 COAryl (optionally substituted
with R and/or R2), COHeteroaryl (optionally substituted with R and/or
R2), S(0)0_2NR3R4, S(0)0_2CR3R4, CN or CF3; R and R2 can optionally
cyclize to forma ring conprising C3-Cl2 cycl oal kyl or C3-Cl2 cycl oal kenyl
or aryl or heteroaryl or C3-Cl2 heterocycl oal kyl or 3-8 nenbered ring
conprising C, 0, S, and/or N, optionally substituted with one or nore R4,
R3 is selected fromhydrogen, Cl1L 6 alkyl, C3_10 cycloal kyl, aryl, benzyl,
het eroaryl, hal ogen, CN, CF3, CONR3R4, S(0)0_2NR3R4; R4 is selected



WO 2011/ 100607PCT/ US2011/ 024618 59 from hydrogen, Cl1_6 al kyl, C3_10

cycl oal kyl, aryl, benzyl, heteroaryl, hal ogen, CN, CF3, CO\IR3R4 CO

S(0) 0_2NR8E242;)11|R$0®md R4 can opti onal I y cyclize to form &Criusgoiacongsns si ng
C3-Cl12 cycl oal kyl or C3-Cl2 cycl oal ketzayl or aryl or heteroaryl or C3-Cl2
het er ocycl oal kyl or 3-8 nenbered ring conprising C, 0, S, and/or N,
optionally substituted with one or nore R5; R5 is selected from hydrogen,
hal ogep, G _6 al kyl,, C3_10 cycl oa,l kyl, aryl, hemeroaryl benzyl ()Cmal kyl

coul d con ?‘}taC38rre Ned ring co% or
opt% ysubstltu {gxmth on re R4) 9%% or & @(B@ceutlcally

accepta it thereuf/-or a phar ically acceptabl e derivatiVve thereof
[0150] I n one aspect, the jnvention relates to nethods for potentiating

n3d uR4 activity in a subject conprising the step of adm nistering to the
subjectl at Ieastm conmpound havi nga struc epr ese by for mul a
(l)&dmlng el X is seleﬁdfrom Eﬁ Xl

sel ect® NR5; i ndependen I ecte S CR5, N
or NR5; X3|sCorN X4 i's Cbri{N mis 0, 1 or ;nlslo D: when

present, is CH2, CR3R4, CONH, or CONR3; Y is selected fromN, NH or NR5; Z
is N, NRS CR5; Wls seIectedfromS 0, NH, wNR5: A is selected from

C3- €T tcycl oaI Ky > rN C3-Cl12 cygh gﬂ kenyl or Q)Ej/;l( or uhete%l or G3-C12
het e¥0 jal kyl “d)rHN 12 hetett aI kenyl o nbér ng

conpri si & 0, S, ahdlor IS e(ependently elected fr hydr ogen,
hal ogen, aryl; heteroaryl, Cl 10 al kyl; C3_10 cycl oaI kyl, Cm al kyl (which
woul d contain a C3_ 8 menbered ring contai ni ng C 0, S and/ or N, optl onal |y

substtut ed with-spe or pore N OAryl (opti allly subst ?@nth R
and ¢ OHet et~ ryI optio y sstl tut o ), NR3R4,
CR3R4, ™ R4, COCR3R4Y COAryl (13 e Iy subst d WI th R and/or R2),

COHet eroaryl’ (optional [ty substituted vvlth and/ or S(0) 0_ 2NR3R4,
S(0)0_2CR3R4, CN or CF3; R is |ndependently sel ected from hydr ogen,

haI ogen, , VWD 2011f 100607PC7IM t,JS %/ 024618 60 ter 0a G _io al kyl,
yﬁ%q@“yl, Hg:ma yl (wh/ cont aifina mf%z:red ring
(E”B% on
st

con nm ng C, rr N, opt\ ohal |y, subst/i nor e R4),
QAryl (opti onal | § uB Aated with R and/or : OHet'er oaryl ~foptional ly
substituted with Rl and/or R2), NR3R4, CR3R4, CO\IR3R4, COCR3R4,” CQAryl
(optiopally substituted with R agnd/or R2), COHeteroaryl (optjonally

subpty'twut ed wit h(ﬁi vand/ or R2) (y3(,0) 0_2NR3R4 (~8\0) Q_@@RSR - @q‘sr;)CFS R
and ropt i onaly yclize 6§ Aa ring tt ¢ycl oal kyl
or C3- C ycl oal keny~or aryl or teroaryl - C12 het er ocycl oal kyl or

3-8 nenbered ring conprising C, 0, S, and/or N, optionally substituted with
one or nore R4; R3 is selected fromhydrogen, ClL 6 al kyl, C3_10 cycl oal kyl,

aryl, benzyl, heteroarcyl halogen CN, CF3, CONR3R4, S(0)0_ 2N %M R4 is
ﬁ%& 4

sel e m hydt'Nq'g 6 al 10 cycIHm arylky-vb
het &oaryl , hal o é A , R4; can
optionally cycllzetoformarl g conp r|S|ng _C12 cycloi“k or’ C3-Cl12

cycl oal kenyl or aryl heteroaryl qr C3-Cl2 heterocycl oal kyl ar 3-8
rrenb 41 g COMphy ?&iﬁ C 0, FS*N or N, opty ;@I |y sulg§t|t ed with one
or gs’e Cl 6 10

ed fro@h\w gen, hal©
cycI oal kyI aryI "het er oar yl nz ,0C1_10 &l kyl" {whi ch= otll d contain a
C3_8 rrerrbered ring containing C, O, Sor N, optionally substituted w th one

or nore R4), CN, CF3 ¢ v(? phamceutl cal | y e ?pt abl e smﬂher eof or a
phagm;@tl cally cﬁﬁt abl e dem t her eof’, {i A dos HN@E anount
effective to potéstiate n3d uR4 rec activity t he sub Ei;{0151]ln
one aspect, the invention relates to neéthods of potentiating R4
activity in at |least one cell conprising the step of contacting the at

| east one cell with at | east one conpound having a structure represented by
formula (1): WD 2011/ 100607PCT/ US2011/ 024618



61 is 1 or 2; D, when present, is CH2, CR3R4, CONH, or CONR3; Y is selected
fromN, NHor NR5; Zis N, NR5 CR5 Wis selected fromS, 0, NH, or NR5; A
i s sel ectwo 2hr1amnd@3- C12 cycl oal kyl or C3-Cl2 cycl oal kenpCTarS2@npk460s

het eroaryl or C3-Cl2 heterocycl oal kyl43or C3-Cl2 heterocycl oal kenyl or 3-8
menbered ring conprising C, 0, S, and/or N; R is independently sel ected
from hydrogen, hal ogen, aryl, heteroaryl, G _10 al kyl, C3_10 cycl oal kyl, Cm
al kyl (which would contain a C3_§ nenbered ring cpptaining G, 0, S and/or

N, optionally su@%ﬁwtuted wi t hfgne or nore R4\ | (optiippal |y

substit wi th Riwamd/ or R2)° roaryl SionaIIy Subshityted with R
and/ or 7~*NR3R4, 4, CONR3R4, R4, COAryl (woptionally-Substituted
with Rl and/or R2), COHeteroaryl (optionally substituted with R ‘and/ or
R2), S(0)0_ 2NR3R4, S(0)0_2CR3R4, CN or CF3; R2 is independently selected
fro| y¥drogen, hal ogen, aryl, heteroaryl, Cl1_10 alkyl, C3_10 cycl oal kyl,
0C1>0< al kyN §whi ch woul d contain a C3_8 nenbered ring containing C, 0, S
and/ or""N_Jegtional |y substituted with one or nore R4), OAryl (optionally
substituted with Rl and/or R2), OHeteroaryl (optionally substituted with R
and/or R2), NR3R4, CR3R4, CONR3R4, COCR3R4, COAryl (optionally substituted
wth R and/or R2), COHeteroaryl (optionally substituted with R and/or
R2), S(0)0_2NR3R4, S(0)0_2CR3R4, CN or CF3; R and R2 can optionally
cyclize to forma ring conprising C3-Cl2 cycl oal kyl or C3-Cl2 cycl oal kenyl
or aryl or heteroaryl or C3-Cl2 heterocycl oal kyl or 3-8 nenbered ring
conpri[810vg C, O,ThS,compdimts diclospd hanal day iseliodkt alt sl tefdrmad, tibr cxampbyy, satorod R4,
R3 is. selected fromhydrogen, ClL 6 alkyl, C3 .10 cycloal ky].,, aryl,. . benzyl,
het er O8F W%Sl%%@*ew,fe’é%ﬂ, Bpies el Shlsg @S%Eéaﬁ@ﬁa% re V. SBBE T o
hydr ogefas. Fhe folRMRY are%nlgniﬁﬁ%%ﬁl& of @ids thALRK ¥drm AL §hG3THbnatB@l 0gen,
CN, CF3, CONR3RK4, ., S(0)0_2 R4;" R3 and R4 can optionally cyclize to

f or m dasic gepoupenghtarsienroG8d<Cicdidy shildatk Kysulate, C3bO1Re,dycirbaakee pirdspbatear yl - or
heterqaryl or C3-Cl2. heterqcycl oal kyl or 3-8 nbered rin onpri.sing C, O,
S, andP B SR ORI eI Byt (e sh @l i B st U RE e
from hyehRIRMmarta] QESL, andkh®liRd. KVho follSwidy &Y aboahkig cx@abiples dTRh@sRanM! |
benzyl, 0Cl1_10 al kyl (which could contain a C3_8 me‘rﬁ)ere ~ring containing
C, 0, c&n frmnalty pf padigIgrgupsBMPRIYEE dodifmh libien.qrotaspive., RIFIUNERIAgEFgUMor g

phar nmgg i . babl e salt thereof or a pharmaceutically acceptable
deri C}sﬁ%ﬁ,ﬁﬁ%ﬁ%ﬁif&%ﬁeﬁﬁ%h anmount effective to potentiate nd uR4 receptor

activi jn the at |east one cell..[0152]1n.certain aspects, a subject, for
ecanpl 081 o o 8 an IR RRBoRE Bt T ki S i SERE SRt o pr i o

t o t heaRdalidit6heyidtfig: St@Rlatdrin gpmihgra rASRRE §yithedic dirdte P fR dh IRl padtiGRor
further conprise the step of identifying a subject, for exanple a mammal or
a WDanagogy wb@e@m@/emmﬁmwhwmh%ﬂﬁah%ﬁmm irgo geteghriasidoes @it nent  of
a dysf.unetion, Ln further Cts, @ ject. f.or I / |.or a
numan. MRRe SR G S Eh RS b na@aP RIS abpal s B R e e PRRIB ek e ot o
activity prior to the adm nistering step. In further aspects, a disclosed
met hod can further conprise the step of identifying a subject, for exanple
a mamual _or a hunman, having a need for potentiation of m3d uR4 receptor

act i vil-yPHARMAGRYHEAL SONROPHIONS ce| | (e.g., a manmalian cell or a human
cell) has been isolated froma subject, for exanPI e a mammal or a human,
prior [BYHhe codbaee psigetsthepnvangion gelatheto pigpeeacytica gamaRtiions Goapyiswe

adm ni aty bj . | T ) ! Ln one
2spect e fRHbRA soReBuR el s ! horRERTRIGR PolfBTEBh <l ey Leoniitit bl ¢
i n at theasdutiod «ective amnpiintsif aglchdions tisplosdd eamioaad bngt [tdxe ord plogagiofane
cell wth a‘arﬂl east one_di scl osed conpound in an anount effective to

pot entdisgtasediethed and adbpgpacgetiqally peeepI@IHST | east one cel | . [0154]1n one
aspect, the invention relates to nmethods for potentiating nd uR4 activity
in a 40bl0ct codpreeddingsnchs. e dpclosephrmpequiiedlisgmpesitipes epn)rise the

t hera i fective: . I i 0 nd in a
dos g sEEortpdigf b R iy AR R R R R BEREY Y, " e
subj ediigrediBdt>dpharmaoeutRalbeadceptable datfricednidpoptiodkAy,eshdrohdi@idnad sngratiedther
treatnent of a disorder associated with nmd uR4 neurotransm ssi on
dysfunction or other disease state in a mammal conprising the step of

adm nistering to the manmal at | east one disclosed conpound in a dosage and
anount effective to treat the disorder in the mammal.



[ 0156] The di scl osed conpounds can be used to treat a w de range of
neur ol ogi cal and psychiatric di sorders and ot her di sease states associ at ed
wi t h gl utwioaeba/@y@uncti on. Non-limting exanpl es of these/usecieaswss

i ncl udes novenent disorders, including akinesias and akinetic-rigid
syndrones (i ncluding Parkinson's disease), dystonia, epilepsy, chorea,
neur ogenerati ve di seases such as denentia, Huntington's disease,

Anyot r hIC Lateral Sclerosis, . mer's |sease

& oot 2ABrates s Th iRt eage s el lgho ulatly R Bt eiectsf fudrel HET g
di sor qglRudin RBEButeh D8 AR dRelat Hnd I tRREEAIsT RENini oA %ﬂh@ﬁ%ﬁ @k n@sf ecti ve
di sorders, including general i zed anxi ety di sorder, panic attacks, unipolar
depr essitang rdvitgpiml aay gdvesmas%wﬂl ¢ppgudhon the metméesélpsinanchmmune@héswrlm giohder s,
cogniti nc udi.ng_denen Ssoci at.e

v dIS rd h Alz
i Soasei gk B MG R B BRI b Qe TR RiSe R p Tk phsh M Conse,
Hunt i REkPBsifost Gaadsoahi kN e@ﬁﬂa@ﬁ@hmﬂa@bagaforﬁm é)tré PARE] B arfUdTRh@nce
abuse), delirium WO 2011/ 100607PCT/ US2011/ 024618 63 ammesti c di sorders,
age- r énciheds wedriorin/e tereat phehar@aey. zophr eni a or psychosi s i ncl udi ng
schi zophreni a (paranoi d, disorganized, catatonic or undifferentiated),
schi zd@hklgni f or rsdissoheiein, thedhing Setfarmetdutical i aoeptehle Sdar’m@‘mrtalsalmi sor der,
brief psychotic disorder subst e-rel ated di sorder
ht | adhbren T alhaen g ek S BB fridirioS e S aE0S, WikE s taafiing ophe
Par Ki gpﬁ@enﬁndéxﬁﬁawamd\:@\ﬁwltesﬁbnaﬁfgotanscan 68 8dMvehat Il bEPhda ftom
neur odegenerati ve di seases, obesity and pain are of particular inportance.
[ 0157 PhArmeaseutisdi eecentabls Minsioxsustse reBuingdsoapichesasged orgsnichases. wts can
be a i e v nt
di sor E%HQ&{‘%Q Sg&hﬁog%%{clr%g% %%gée?lﬁ&%% at[ﬁrﬁﬁ g%f glal‘Elt% e ?I ng a are%{lgi\?errent
di sor des), fedaptirsis) gthine, sh@rsom, atdiipmcst ¢id 4@l -b0s)apdradsiomh, sodiuneg ethcahd
treatment at | east, one conpound in a dosage and anount _effective to treat
t he ditRotifetelts nPakeuladrREaicrrefhae 1SRN s G AR, T9EeY B RO HBANT
Par ki S I
chor ea T e, S A er U RS SFRSR e MR Bl Vb (IC b SURARED
post urallts ofrmtrm:y setgndaiyhed idedy atraxdsass welt s a&hEanmd:s ahd hutstian@i(érm,nes
Machado- Jose ag @)ésease spi nocer.ebel | ar, at axi.as, B tte syndrone and
ot her Spribaipliy pecinisa WA et aiosuibiagng. Qifephauppepically
encep Q@&e?%‘l@bl%ﬁmc ABALtdNE BXde§ BlohPRhich QR&ahbe %Mdhﬁ&ﬁd@ﬁ)ﬁ%&&han%@ ?esms
di scl os conpounds can be used to treat, or can be a conmponent

phar magends, €l cxe@pROSigtnigg) bat‘éﬁfé &afffeﬁﬂe?@ﬁolﬁﬁgNlN deBerfﬂy&ﬂ{ﬂ@fe&anﬁﬁe such
di sclosed herein in a nethod for treati ng a cognitive disorder, conprising

t he stdigsh ﬁﬁma@n?ﬁieélﬂﬁéamwgefthén%l rdimethylpminostnels cthapelpmust cthylepediagningne
conpo g in the
ral Ay nGpATRIR AR RERUAL, Qo bt (R RurhEMisddifc HBREHRC 0 W't
AI zhenmlrélgzlainme,asﬁne insathd piuaamincamogpholing, plgeraziicy/ pipes dms epolRanike KSOB, S
di sease, Huntington's di sease and ot her gfneral nedlcgf .condi tions or
subst AF@EHPYES, HEPRIPMig TicHhdapng. HMsHPipRCAHArRy BB AH0RFRATYAT t i ve
decl i Rgq tHigf ourth edition (Revised) of the Diagnostic and Statistical
Manual of Mental Disorders (DSMIV-TR) (2000, American Psychiatric
Associ n, ke I
di sor &{risﬁl ncl uéjtgl &Q%H&e%}hep[%&){ Cla egh@aqp,%% l%?ﬁ%?@og&%ficgg@ ihlilfes
i schenna@gadic acid® orgdnicododds, khd/sadls @mmd tRackoms fon eSardpls;eaa:eec, Hunt i ngt on's

di sease and her general nedi condi ti ons tance abuse), delirium
ammes tPRZArEiogsy BEneAts, aﬁgpfwéwi%@&f, egdnicthapesudferic ﬁ@arpea@%I}lﬁ GAURRIG her

aspecth dbdBforfic SRy &?&ﬁo&@@éﬁh@ﬁ@ 1584, Hl%le&@%hﬁ:%&ﬁd%ﬁbm%a%ﬂlf&ﬁc am&quonent
Pnlar maceut ica omposition used to neurodegenerative di sorders.
such nltViQ 20doi¢, PROSHRRCT pispddrld, 368, sulfuric, tartarlc p-toluenesulfonic acid and the

like. Preferred are citric, hydrobromic, hydrochloric, maleic, phosphoric, sulfuric, and tartaric

acids.



64 di sclosed herein in a nethod for treating a neurodegenerative disorder,
conprising the step of admnistering to a mammal in need of treatnent at

| east onewoanpowoa?’i n a dosage and anount effective to PCEAIS2@11/024618

neur odegenerative disorder in the ma¥al . [0160]In a still further aspect,
t he di scl osed conmpounds provide a nmethod for treating schizophrenia or
psychosis. As such, disclosed herein in a nethod for treating a disorder

rel at schi zophreni a or psychosi r|S|n e step of ad |ster|ng
to o MK °Tn ARG TriiRtindss! B iSeMon St Bkttt A st iR S
amounth o6t thikSnthtibh @88 bé BEmBInSPLIBE abtiv iNEr-ARATR! intiMiRa@hdik thieew ik gor der
related to schi zophrenia or psychosis is selected from paranoid,

di sor g)éamma@duthahcmlmccordnngmwpﬁfwlemhpé]taemacesf@cml zmpmtmmrfgdscrhrmq@ar dbe

hi zoaf f ect di | d . bri ef d
Subst ST Eie 8 aEE Stsey £ RHEL FRERa R B e ratme PR AR RBE °of 1 he
Di agnagigistedidnSt.at bl bppdreﬁ(&au@hclgaln%/&nta&len&s§ OTHE! the(@RSMhdcVutldd) (2000,

Anerican Ps chiatric Association ngt on DC) provides a diagnostic tool
for c cPHEPSIHENSRIthnBicHNt HIveBHeReAN e rcreatcd s ﬁi%re@ﬁ unifsiftatde Entordt ed,

schi z %9 f der,
bri ef %Hglyc%{tgh &{sgsrgcfgglhes %%‘b}t anogéib?ér:]% aéécecf%h%%ﬁ%% P re(agleg[%l 9%10?%1 1] The
subj echic a@ivp dnpredicar Eufthért therconpesitibng cmntbleq)rweﬁue& Ak b owdén; eagmamilts, asant r ol ,
anelioration or reduction of risk of the aforenentloned di seases, dlsorders
and cSAWTIPR.GHS SUPPRSRBITAR ABISOW K Srasemoaradieaus ligwid, avrmeil-prvafsrur

agoni $hyyldon E%%MEISIB%-HI %ﬁoﬂ% T Qh87b ﬁ%th%lc%ﬁln?(ﬁle&sg AUOdS oy be

used as single agents or ination wth one or nore er drugs in the
t r eat mbotg, ther @venindof thontventign, and'bi piraamhanticlly edegbbloralds) therskf, oa’tn t he

af or enent,i oned d| ses, ers and cqndi.tions for ch compounds of
A ek S IR A TR ISR R e
t oget hRfhréfafedSBf 8y FhdBERES dEsHalgcyt A %eﬁ‘ér&lh §ichdhdtBod! iRABde 4 Et@p gt her
drug(s) na be "adm ni stered by a route and in an amount conmonly used

t her efb@memga@tnta@mmtlan élmszltlye mgrgbquemth the egrrigi thiat eondiiisids ose dr m@ncpou nd.
When a _di scl osed t enpor aneo re other

i s hoft itk SRECUERTP IRt (1 Sita SRR TR RS LYyl RS RAE Lo

dr ugs agféixih§ ﬁlecdéﬂ"ﬁ@ﬁligﬁadhé&lt R Rfulehrritio WeTigsly dinecdcsiiicaaticrodsr Bofier By can
al so be adm ni stered on overl appi ng schedules. It is also envisioned that
the cowedusheandherobe enmecaienthpshapead iy theidsgreddiresentatighd a di scl osed conpound
can be nore efficacious than either as a S|ngle agent. WO

2011/ 160G 7PCT/ USRO.1th¢ plzatal_a@el@lsal[cwmpmnnm%t aspmmtlontcaiembmp@unds can be
coadmi |stered bet a- Se tase hi

gomm bR kel ATl R oo RBE T4 P IBELR ARG RO el PEBE: <
HVG- Cobmipethtztorsie: ind&itint ahs coNpOItds o iahrtoany ﬂiaﬂn%hh&&l’l@'la@&ptdﬁﬁe a
further aspect, the conmpounds can be adni ni stered in conbi nation with

sedat iseléstherepp isan lee be md@ﬂym pl@as‘maaﬂmcyscwmﬂﬁe@s inseopdin4tipa vy Gieati n
reupt %oqre oﬁ@r @e&a%r ﬁtlc(aﬁﬁlggﬁ%e cd?ﬁ)ﬂl) agrﬂgceeu cQﬂr{)e?%ﬁngy@ﬁgcﬁ? l%e 01HT 2

ant agoni st's, ors an e SUC
ri sperckaiapke, a @dlmiz tpuideor dasl Gpamplde bf sd‘lﬂdwanﬁrj; meludpazepatarra nmapmmse,e,
l'ithium phenobarbitaol, and salts thereof and conbi nations thereof.
talc, gelatin, agar, pectin, 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.

[0115] 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,



[0164] In a further aspect, the subject conmpound nmay be used in conbination
with | evodopa (Wwth or without a selective extracerebral decarboxyl ase

i nhi bi t orwQ 2ani/toeded! i ner gi cs such as bi periden, COMI i nirCiitserig/ozsseh as

ent acapone, A2a adenosi ne antagoni st 46 chol i nergi ¢ agoni sts, NVDA receptor
ant agoni sts and dopam ne agoni sts. [0165]In one aspect, the invention
relates to nmethods for the treatnent of a neurotransm ssion dysfuncti on and

ot her dlse e states associ at fth n3. urR4 ct|V|t in a orrprising
he® sea TBTC SRR ARG SOt HRI RS SHe bt dean G Rulm I o

dosaggRmthe TN cabd dC&khiMBirhGor, ERts AEcAHYIELNE ttl‘ré);ﬁrefeﬁeﬁ laea1 ABEATR |un1t§ he
conmpound having a structure represented by formula (1): including wherein:
X is gdlcedyedlid mbmceml caxrigrs aiREnpldyedi Opsmineldy.debléts oan B; ca@RS] byN or NR5;
X2 IS ng endentl¥ sel ected[ fromS, CR5, Nor NR5; X3is Cor NN X4 is C
N, SHEAGqugous of BONaquEQus feghnigies when pr esent is CH2, CR3R4, CONH, or
CO\IRS Y i s seI ectaﬁggfromN EIH or NRS; 5; Wi seI ected
from 0149 COTHANUZLAT EUPRRPIY e “@T“E“%%% gpared b¥s. c12
cycl 0%5&1%%&109'& ﬁ‘ondanrophgﬁﬁfy%ﬂYbné)ér I@recﬂ'g@sg&&%ﬁ@dﬁ%‘[@& kylvas C3-C12
het er ocycl oal kenyl or~ 3- mbered ring conprising C, 0, S, "and/or N; R is
i ndepdrndenredsyd taWBtsz@mUemq&mﬂm ¢GOS B A8tabE medhit v abhmnnlgyaalnemgen

hal ogen er oar Cl,10 a L kyl (which
wout o T ARE e RN bt s on grattles e ERPs AN ind. R ona 'y
subst iifid# @thent, hirfanacaie sRdiSHdhg a M YMolRutthineRlchy bs Hags by Hoktnpid h R
and/ or R2), OHeteroaryI (optr onally substituted with R and/or ), NR3R4,
CR3R4 suGiNRERGh inGRaRsREe obhanpdesdidosmannd meistaned mithe ingrt Hawd didbentor R2)
COHet eroaryl (optionally substituted with R and/or R2), S(0)0_ 2NR3R4,
S(0) 0 [00R3R4, CNheph@EceRival sompabepen oé titel preset iegtBdnfoan eoimpdsogen,

hal ogen, ar et eroar 1 10 C i ch
woul o mpar LR sk plimirng et i seRrRl S bR v PNy mérﬁdr%’ﬂar 'y
subst Iatphtaﬁﬂac%ﬁéhugraec@ram@éa@n%hnd Skl BRS¢ bromatel AdRieRslt thérdp@ficWigbihts Rl

and/ or R2), OHeteroaryl (optionally substituted with R and/or R2) NR3R4,

CR3R4,0r eGNRBIE ThedoRaReomponligis ingpds enrapasitiongsuitablafos grahi re¢falRiopiged/and R2) |

S0y 0 oot (rRdRr pbta BiA0S it SRR RORO R0 o RGN

conpr insdsnguitaBicGddtedy ahp givku baSérwﬁ:ﬂeﬁélﬁi cﬁytthb paﬂnleellay hoSD randmytur@inchesverigar yl
or C3-Cl2 heterocycl oal k or 3-8 rrenbered ring conprising C, 0, S, and/or
N, optof isatongitiony karivehiehe e\ﬁrsftlrr: iggredispt w&e@gra@mm@ter@ JédrepBparaceyting

hydr %g&p%%s hl%(%?%%%&sl %%h:fﬁslhrge ec%e gﬁﬁlr om h;}%%(% Ay f’t 9:: (Izglen

C3_10 nootd dsabdiitnovariylthe eofpharmhet. er oaryl , hal ogen, CN, CF3 CO\IR3R4 CQ,
S(0)0_2NR3R4; R3 and R4 can optionally cycI ize to forma ring conprising
C3- C170Lp8¢! oal kyPhagiiaceltidal 2orapésitials gt progentiny bntivh si@hise darpaken@dralC3- C12
het erocycl oal kyl or 3-8 nenbered ring conpri si C .0, S, and/or N,
opt i oREMARISEFIRICRR O BEFPRICAIRS SPIELIGRS QrFREPCREjonyef tge A BICSOPBAURISIRVNRIT dgen,
hal og , aIkyI
Caii cnltesf REBldb ban GotagyRh leRa. St oxdiple bR EHRR Kby RS hpoibhe
opt i orah higo bulpsipatedtiedlyabtoh lmlru&i Imlyafrh)ylend?gll)zcolmnd chstursrthacpharmaceut i cal |y
accep e salt thereof or r maceut i c accept abl e derivatjve thereof
with ?“6‘*‘%%&%?4’@“&6 R 3}1@@? e et %‘F %‘Feé‘éag F@“ﬁ&%gﬂﬁfpﬂ%ﬁ&fl’émﬁl ut amat e
recept or activit [0166] I n one aspect, the invention relates to nethods
for tHBIHH eat meRhappacsuiia pompasifaonsof thsrorenpst tmentoarsuiile aHaiecigbleane e
st at e, a5gOGLAL ﬁ&uéér’u% Eblﬂﬁ%&é'%‘% d?s?efs?’dnEVFhHhé}nﬁPé' R oo TRIt ot B BV 1t €P Of
co-admnistering-to e mamal east one coﬁpoun I'n a dosage and anount
ef f ectfonneof gertile @atvdtisdodhs femnenipbmmemrs pré;mratmmnflsuclt terile amjpatalrid sblatiomgpora

structure repr sent ed b 011/ 1006 /U 1/ 024618
dlilsperslionps) n all cases, the 1I'1nal 1nJectable forrn rnust ¢ sterile an rnuscge e§1%ctjfvely %uld

for easy syringability. The pharmaceutical compositions must be stable under the conditions of

manufacture and storage; thus, preferably should be preserved against the contaminating action



67 including wherein: Xis selected fromS, CR5 Nor NR5; Xl is selected
fromS, CR5, N or NR5; X2 is independently selected fromS, CR5, N or NR5;
X3 is C owOoMp11X0603 C or N, mis O, 1 or 2; nis 1 or 2pCDUSaien2qsigesent,
is CH2, CR3R4, CONH, or CONR3; Y is slected fromN, NHor NR5; Zis N,
NRS5, CR5; Wis selected fromS, 0, NH or NR5; Ais selected from C3-Cl12
cycl oal kyl or C3-Cl12 cycl oal kenyl or aryl or heteroaryl or C3-Cl2

het er ocycl oal kyl or 2 heter cl ken or 3-8 marrbe ed rin

Conpr TG OBtEs b Suchi Bl o T A ERey SSOhGEr S ey agen,
hal 0g@Bntafing, ,fomaﬁgfeawer dhandf palyeYo.g. Cgﬁyé&opw@?ﬁénlsxglycogndqidw (whi ch
woul d contain a nber ed rlng contai nin and/or N, optionally
subst ipplitetylanctehy cobe vegetabbr alsRa)d Slmﬁblylmléitmjts therabf.y substituted with R
and/or R2), OHeteroaryl (optionally substituted with R and/or R2), NR3R4,
CR3R4 [01’211}JR3R4 P@@@Rﬁﬁdﬁca@%yésit@cﬂptdf dmsprbgensimbsmtidnmﬁdbe\m b fiorRl swaabliedor R2) ,

COHet | tionall ubsti tuted th d/ 0 2 R4,
S(0) 0 Rt SR oy CEREG ScioHE e AT SeloHOt G R P HYTHOU
hal Og%shébr gérgle@ ein‘ﬁrtﬁ@flyé F%@Qh@é&ﬂﬁosﬂ%%% 5Y &l PRLtaflClor 1Qc & KY!

(which contain a C3_8 nembered ring containing C, 0, S and/or N,
opt i omlalhis@rmallbmvme&t Blhiesgifomudateons |camb¢ preRalt)Ed mzyig a(czqmmpamnélof thegusitionut ed

W th RI nd/ or R2 0 ti.onal | stitu and/ or R2),
NRoRa. O BRI R e et etsBhe T Pt ettt h R
and/ ofex R%Le Q@é&h&fr@ﬂ{tmbnt(l@pfgﬁ Ug}énﬁ;ﬂ%ﬂiyd% i WhicHalRndandéotogBhks
S(0)0_2NR3R4, S(0)0 2CR3R4 R2 can optlonally cyclize to
f or m avigh emyut:@ ﬁvﬁ% tejapgutds- v@i/QOEsbe compRyAd, & preduesicrega oo ainkwertihawmedr y|  or
het ergiﬁglye nm% 12 heterocycl oal kyl or 3-8 nmenbered ri ng conprising C, 0,
S, an naIIy substltuted W|th one or nore R4; is selected

from gen 6 al k c3 10 a ben

L om TR cp?ﬁ?@aﬁﬁ%‘%&i ey R R ey %ﬁ&b&?gﬁgfm% FREPER 16
al kyl ,adfednidPationGhRadik Yo cadidtlis a BEIRE Yk is prefeRibRaghid the RakQeeRrmEhhit €63,

CONR3R4, CO, S(0)0_2NR3R4; R3 and R4 can optionally cyclize to forma r|ng
conpr isyppRyiteresCpitahle icamicks/inclyde gaoabatterandeaha arpiriaby commpnlgusedinghoar v

or C3-C1 I 0607 U LO2A6. 8
menber g " zl“rhg% 8}% g%ﬁés C%Uf)\é éogﬁen?eg%y fg%e%%ﬁép ac&%xf g% ‘“SO%QU%O]S%tPQt uvfllélgth\% th one
or norseftkzd oRildlﬁd saineﬁ(ts)emllbwe@bwmlﬁm,d sh@;blﬁgﬁﬂmoﬁlﬂi 6 al kyl, C3_10

cycl oal kyl, aryl, heteroaryl, benzyl, 0C1_10 al kyl (which coul d contain a
c3_8 rmﬂizzr ed I ilRAAGEBH & i AfbrGncRionSd Skrrilk ingRidi@naklapharhedeutisied wi th one
or nore R4), CN, CF3; or a pharnaceutically accept able salt thereof or a
phar nﬁ@lérmlatmsIdyscei@éépbml@nmmﬁa@s appreete onc of marcadditipgakeroiiér to treat a
di sor d re t

act i viity DSt & i Oy AR A LA bRt FR Bt IR e

t r eat nebiticanfs, prefeudtidbs AnSNHiBg laﬁnodwaﬁumﬁd t<h8 liag dF@itiemotl, 568 edjslalt£&n
associated with nd uR4 activity i conpr.i sing t he step of

co- adbeAndudgditp gendsr the dommppafian laqtonléaz@fh féﬁél%)é@é&t?ﬂatepﬁedareaw%e and anount
f f
e eCtdo dsRioh§ Q&Ralhg& %ﬁﬁﬂﬁ{l bP{ehle)lﬁbehpﬁ% Ifsl!}gmﬁgh Eelﬁf% &@pﬂa@;é Bl &

structur represente er eln I's selected
from ?ﬂ;leréIRBcanl\dllmbd\jFiﬁparéﬂl in ovaek ecli@dd comrenSate@¥py. N or NR5; X2 is

i ndependently selected fromS, CR5 Nor NR5; X3is Cor Ny X4is Cor Ny m
is 0, [0128] 2; n A Potdntteiméhnt WheN il IeR @Rbnist t6 bSdm i34 in E8Mbinasn CONR3;

Y i s selected fromN, NHor NR5; Zis N,. NR5, CR5; Wis selected fromsS, O,
NH, orvifiRs: effective ampwtioda disclsedoonmaundyis pxpsetegto wary dmneabow Od| willigany | or

aryl r Kenyl
5. S r AR Shathelilt bl EhElAEHS LRALEH) | (W Ak aRFLTEBCEL B

S eI ectlmd tiianahe hydugkeat is quhmqu prawylé theh;atne reﬁfacWhen@linﬂlﬁhs‘&kddyMthdﬁB a0

cycl oal menbered. ring nt ai ni ng

C, o, eﬁéath‘ef/a@eow Og%pfh(sgg%ﬁdi «39@95%@ Pistairda r@%ﬂ‘@@é‘ a0-4rpyRisiyd m é&%l

(opti Qoahilvrs bbistd bubatmtht o bn MO infi ar Ot er 0ar vl (opt i onal | y

substituted wth R and/or R3R4, CR3R4 CONR3R4, COCR3R4, CQOAryl

(optionally substituted wth Rl and/ or R2), COHeteroaryl (optionally

substituted with R and/or R2), S(0)0_ 2NR3R4, S(0)0 2CR3R4, CN or CF3; R2

i s independently selected from hydrogen, hal ogen, aryl, WO

2011/ 100607PCT/ US2011/ 024618



69 heteroaryl, G _io alkyl, C3_10 cycloal kyl, Cm al kyl (which would contain
a C3_8 nenbered ring containing C, 0, S and/or N, optionally substituted

wi th one wo 20twwoded), OAryl (optionally substituted w t RCRUSaMdNO46182) ,

OHet eroaryl (optionally substituted wisth R and/or R2), NR3R4, CR3R4,
CONR3R4, COCR3R4, CQAryl (optionally substituted with R and/or R2),

COHet eroaryl (optionally substituted with R and/or R2), S(0)0_2NR3R4,

S(0)0 R4, CF3; R d R2 ¢ ti [ 1.y. i to f
conpe TEI, G- o Heytiedriyprhorsy Bith i Ga RN S m oAt Tsic Habarbh o
or C3v&ckptd? %E@Ji%ﬁép??dﬂﬂé{e Rsagk BvRANGLEL ally BYalRTDI01% BOO Qg ek and/or

N, optionally substituted with one or more R4; R3 is selected from
hydr ogetignt Godp waighy per da3 and cayb¢ adthinjsteredimydingld enmyltiplhdases. oBrsftrablyathegen,

G- 16 By da Ry bEP o Traf bRy e Rlesarer Ry O3 oot o

S( 0) 0_d2NR3R4uitaBR @ReadIdveélaan BN Bl01Yo Q$6 higZie llseq dagrdbodt .09 m%ﬂggi ng
C3-Cl12 cycl oal kyl or C3-Cl12 cycl oal kenyl or aryl or heteroarél or -Cl2
het er dey@doar /Bdut 8l t8 58 medlep perediyr | Withethisrprgathe dosage ca bagllp & 0.8, 0.5

optio I t4 ] £ . i . dr ogen,
el g > 0y SEPEH 0 ML RLPM B IRF oBf1 B ision e L3mBGIGTH P RESRANC, °0

al kyl proidehinabefrdmadnitdétn cont&iding N@ rdoBY®niligrgncamihaadivedngdiediOnt, S or N,
optional |y substituted with one or nore FM$ CN, CF3: or a pharmaceutically
acceptPaBicalagly £0.04b 180}, 3P 20 pRaf rd €8 uk30c A Q’QSQ&pé)pf‘%ﬁQOo‘&%i vt %98 Wer eof
with and g KAMYALGMACRLIE IR BRUAAL! ABSFNSShRRCANRIWIG Lo ABALLP A,
di sease states. "E. METABOTROPITT GLUTANVAT CEPTORACTIVITY f016§]T e
di scl gegcht¢cobpouatds dihd comppaosi dandrsdoan stbedenal reginea dfdrtotdhtenes @bidhy,ty to

act as enti at or. of t abpt.rqpi.c gl utamate receptor activity, .i

e t§ QU RORGMSRAT BHET DFLaPY- b iaHoN G B Le R RO A S5y M BUAE 1 ¢ he
art. mdraftabBdspondehi nese Hamster Ovary (CHO) cells transfected with human
n3d uR4 or HEK cells co-transfected with rat nd uR4 and the G protein

regul I nwar LBy [ ) : in clear
bottoi?gggay plgtﬁél %%hggggng%Eg&ag#gg%?ggaﬁgégéﬁﬁﬁgg, aﬁ#@%ﬁéﬁg?%
Reademwill Teperclaipos awarietyl afdai@olrswiStith fictonemchdCHtagschwiytwaightf pemerad dedtit, dye

or the thall.ium.respansi dye and e pl ates re washed. and placed into a
Ui t AP ABf Al PE G T a eb Rkl o sl o e FGuF BCsahce
base'%Q&eﬁ@&cﬁ@%&ﬁh&ﬁﬁﬁﬂgEﬂHﬂétﬁmﬁﬁﬁ%EQ§ﬁybhﬁw?ﬁﬁﬁhﬂ@%Qe&@ﬂﬁﬁ&%@ﬁgwere then
added to the cells, and the response in cells was nmeasured. Approxinately

two arbkrapyhal f minutes later, a concentration of nd uR4 orthosteric agoni st
(e.g. glutamate or L-AP4) eliciting approxi mtely 20% (EC20) of the maxi nmal
agoni 40126¢s ponsdhealsschddd phdrmatduiceledongositinds tdnefurtdd comprise other

2011/ 100607PCT/{ US2011/ 024618 70 response was. neasured. Two.m nutes |ater, a
conce MTERUHRAIBFACHE GRRIPoHSN: RIch BrcgisUg X ARRHEE & BF HaipsR| OEFaPeTng 809%

(EGBO)m@fioh&iepdiRatbFehl B4@RbLRS. response was added to the cells, and the
response was neasured. For rat nd uR4/d RK experinents, a baseline was

est ablj d for ' i di scl gﬂgg wer e added,
and e#? er an E&S@Q%géggg%agﬁg%éﬁ§¥§f§gﬂgg?mggéﬁ?gﬁgﬁgﬁﬁgﬁ‘e Z%proxinately
t wo anlikctrsed barhpoundsuitesalk@tiederstéiad that thatisolvsaf cany@sapancat b @splopskinof

n3d uR4 by. t he discl psed conpounds was observed as an increase in response
to thdh 0 Hﬁ@ﬁﬁygétW§ﬁgof agoni st in the presence of conpound conpared
to the response to agonist in the absence of compound. Sim|larly,

ant agd®1Z8h of t Karthgodisdescd bsisihaie pharmaceyifeal eRMpesEians seMpEEAS EBAPONALE was
obser ve4, Afis S8 HERARE #8%&&%950?91?% ﬁh%nﬁ&%uﬁgﬁ@ LOQRSNL Latikon of agonist in

t he presence of comnpou conpared to the response to agonist in the absence
$ide! N t he

of co d. [0169] The .ahpve, described assay. operated in.two.node

vt MERE oAb e EafY B PR s o EE A Bt DB B I%Tde' Rcea
to celthgse thadlcbMamcbndYor ot BlbLadtivy @kbrediBne Th hadition tof cagdinglof thd predeat
conpound acts as a potentiatior, an EC50 value for potentiation and a

maxi mitNegkoent of potentiation by the conpound at this concentration of
agonist is determ ned by non-linear curve fitting. If the conpound acts as
a nonconpetitive antagonist, an I C50 value is determ ned by non-Ilinear
curve fitting. In the second node, several fixed concentrations of the

di scl osed conpounds are added to various wells on a plate, followed by a
range in concentrations of agonist for each concentration of disclosed
conpound. The ECso val ues for the agonist at each concentration of conpound
are determ ned by non-linear curve fitting. A decrease in the EC50 val ue of
the agonist with increasing concentrations of the sanple conpound (a

| eftward shift of the agonist concentration-response curve) is an

Y b1 - . o o e Y



71 activity in potentiating rat and human nd uR4 receptors wth an EC50 for
potentiation of |ess than about 500 nM These conpounds further caused a

| ef t war d wbi2bt1/1@heorhe agoni st EC50 by greater than 3-folPdT/UBh@sm24sesrpounds
are positive allosteric nodulators (p@tentiators) of human and rat nd uR4
and were selective for nd uR4 conpared to the other seven subtypes of

met abotropl c glutamate receptors. F. MANUFACTURE OF A MEDI CAMENT [0171] I n

onea t he ntion relates to nethods for.the naufactur
modi ARG’ £ or J SESRPY REATRYNHAT tlwdé&@mb&iﬁﬂae% P14 F5eIP Ao RER nw@f. sing
conbi Wzlﬂgoré cﬁmgmcd?ﬁ’p’duﬂg Bht Risb WG dreREe %ﬁféﬁf getiRYcohoiMd 2 L{Kelvise,

i ncluding wherein: X is selected fromsS, CR5, or NR5; X is selected from
S, CRSlischosod coumBouUNX® niay henmgbmrmafmmaylose‘hémtb@i Cfrugﬁrﬂla arcrEd inlthoy NRS; X3 is
Cor N_X4.is.Cor N D, ..when resnt sCHZ
CraRa PR g BisuiesoMob agigralin & pethfago Rl VIS8, &R sty
i s selafiéiedisélba cdmpdundyitire egemeguch%th& (ﬁ'@ésﬂﬁ éﬂe Adroimistete 13 a%ade@@h lﬁyl or
C3-C12 cycl oal kenyl or aryl het er oar yl C12 heterocycl oal kyI

C3- cmnwmognbw@n Vwé%qhe@foraccalt%m@m%s w.oaigeqi@m [yswitlya compoung o atmi/ or

N, R eptl ryl,

o 10P sEhtlf\ﬂs%gl%ﬁ %e%é %g{:@&%ﬁ@ﬁnﬁg&?@ﬁq (n%'{%ﬁﬂ R%?@chhéenrﬁ]éé{rhneoﬁ%‘%@ﬁ?
marrberoael of m@ge @t(hétt aug, a@hﬁm&eut&aaadhpd51twn optaianablch shdesiagdsuh addiibh h one
or nore R4) ptionally substifuted with Rl and/or R2), OHeteroaryl
(opt i dnEhe %QH%?B%‘%/ pt ﬁ&i’?@éesﬁﬁlttlwqﬂ?l“o%h%ﬂréémﬁé) Acqqrdipgly, brekarmaceRiiesRa, COCR3RY,
CQAryleq ?8& hQ&%Lf*tM Qe};t ivehe M’fcfulae 'fﬂos@ﬂfytgl E?%ta n%%'%? ﬁ{o?@{)tl’l%r d@Rtional ly
substltu dl RT and/or R2 2NR3R4, S(0 3 or CF3; R2

i s i ndegredidentihydditibe ¢d edorhpmmdmfdha)}gemntharbnngﬁn aryl het er oaryl, Cl_10
al kyl, C3_10 cycloal kyl, 0C1_10 al kyl (which would contain a C3_8 nenbered
ring qomlep ni ng Tﬂi,ev(iblglﬁra[tdéﬂlhe domp@indatahd presanbFivichtidrewd thd §ddomdactiae nor e
R4), QAry L (opti onal l WO 2011/ 100607PCT/ US2011/ 024618 72 substituted with
R andlilgff: 1R‘?t)cand?ﬂéfﬁ’é? adywill epenorran Yo stipdivicdaredf sk magdighdpeierady)

gﬁg? g,an%a%éﬁl E? %%Pyi (op'ltg% fdog@% ;/f&ls u)%q{i?ét %ﬁlaywﬁﬁgﬁéd h? gr ﬁth R

S( 0) 0_i2NREBM js Brib)ledACRB RehthdCNgent, B veidhit rativdofRRe cmnp@mﬁlorﬁniad Ibrysetnycl izeto

het or GV o B8 ores ket agnarity g Hpmabaitioha Ebe e eendy ¢ %o

S, angbedt 290: IOtBta'bQuntaﬂ i()() %Hﬁﬁﬂattlklwgf é"&d%cﬁﬁﬁ oP 'Ehe'”ﬂ%é&nﬁ‘ﬂwerﬁ%n‘ Addeiect ed
from hydrogen, Cl_6 al kyl, 10 cycl oal , aryl, benzyl, heteroaryl,

hal ogentivaONgreadiats Vot RBRA|ly S(soﬂo@ wzthmm af@dmpstlwﬂemgd dtriomdnyadswgen, Cl_6
al kyI 10, ¢ heteroaryl hal ogen, CN, CF3,

Iﬁ ec% d0§ 8§chﬁé§ﬁ4mgé§ieggg1 ﬁ% ptl onal I y cyclize to forma ring
corrprl C3-C12 cyclo or C3-Cl12 oal kenyl or. ar r het eroaryl
or C3 [@1&? het er 3{8% ?}{’GPS %he&coﬁjé’ﬁﬁ%‘f éﬁth PHGCUIREHST A @%ebac UEC and/ or
N, o pta@@rﬁ@hla)ré be %Q&Eﬂl&tb‘lteQQG}{Hréthy%% @6nj {Mi%n H@p ad8§10'nsth§ elRGti Qfhtbh @bne
hydr ogen, hal ogen, G 6 al C3_10 cyc oal kyl', aryl, heteroaryl, benzyl,
0C1 1(¢Ieam1dnybat(lvmprmr t@m@hwrwmtmlonswsweﬁt wethd edreuhistiatign obethear argenth)C 0, S
or N, optionally substituted with one or nore R4), CN, CF3; or a
phar mrd@E33]i cal | )A@Oﬂhﬂ@lﬁbh@sﬂﬁédt ccbrhpmﬁml‘s can baupdatomece ut taabihytiacespt abl e

derivati ve ther W th a utlc acceptable carrier. [017 Thus
the diofr g8t W w% 6@%1%1 iy J?Cbléla’rcﬁ‘il‘?lﬁé)F offier deesdhat 8

met hodedeBlord Becyamul At Mﬂfer ﬁfcre%s@ﬁfé'emwsaf% cBﬁ@é?ﬁ'éﬂc@tdr'?gd&E ‘dh@fﬁﬁt%@
receptor activity (e.g., treatment of one or nore neurol ogi cal and
psychisaterdficcdios émd@ty b distlescddiospasedssiThe S@Jaﬁsompaumnmthmofgbmwmt e
dysfuncti,on r|S| inln one or nore
i ol o mBiee ?@%ﬁ%&g@hﬂw%ﬁ#&nyt Hih3 T RORPA P mcout | cal Ly
accept ﬁl]b:j’ carrier or dilyent. G SB

(0134 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, NSAIDS’s (non-steroidal anti-inflammatory drugs) including ibuprofen, vitamin E,



[0173] 1 n one aspect, the invention relates to uses of a conpound for
potentiating nd uR4 receptor activity in a mammal, wherein the conpound has
a struct uwe 2oapwe®ent ed by fornmula (1): WD 2011/ 100607 PCT/US3200146024618 73
including wherein: X is selected from0S, CR5, N or NR5; Xl is selected from
S, CR5, Nor NR5 X2 is independently selected fromS, CR5, Nor NR5 X3 is
Cor N X4isCor N mis O, 1Lor 2, nis 1or 2; Db when present, is CHz,

S ected from NH or 5; is N NR5, CR5; W
R A R A ﬁhﬁ{sasp%t C Sunkescopries besSplyed bhi kyl or
C3- C1Zomphlafah mﬁkdafve@rh%n&tcshﬁ{ syantg;sy&;%ngsl%nm;x%tpgjg&l&soal kyl or
C3- C12 het erocycl oal kenyl ered ring conprising and/ or

N, Rl CWdOpwm@pwdemﬂagopseﬂmﬁ @drafzpkmvhlgn@ttlmj»emlndraltaogmhzerarrwlatohmt?ém)atsyI

G 10 al cl oa

e B by s ne g R, SRR bR POt bR e Sindits, one
or nongkeRdith aOAUHazE1QRE hisratdital, sasiid, lpeshoVnt, AnfRbulpidl, emitRglylin@Het er oar yl
(opti onal | ﬁsubstl tuted with R and/or ), NR3R4, CR3R4, CONR3R4, COCR3R4,

COAr y [amobpitbitah ampyaniimh St IPRZel, entpzeRAMabRIZe¢taREC, brotrRlams Berrgpiopopt i onal | y

subst i Wy ggr?o eV\%Lftgba%l azilrl} taﬁfn%ﬁz%PHé 0)091‘-13081%{? %ﬂi’loré?l,(boe}&ﬂ([z%ﬁﬁ%ﬁ’hyoar or C3; R

|S|n ro rogen 10 yl, ClL 10
al kyl ,cldﬁ&_pﬂe@mﬁ@’,(bﬂd)ﬁlzé@ahl cﬂfﬁﬂarld&leablbydzelﬁamIchh)rmzﬂpdxﬁeml&leﬂla& C3 8 menber ed
ring containing C._ 0, S and/or N, optlonally substjtuted wth one or nore
R4), mrowalppoﬂ%awles@@é%epﬁ?e%?smr%rﬁmm dexqtamel> digrepamHiielpaphpnazone,

(opti I R4, COCR3R4,
CQAry Qi%l r%‘?%ngﬁey su%g}tn:é’!t %(%&eegl %/ %fm (l)r 4 et%%%e%egeoary (optionally

subst |fhmitfmteparm HluRkentéod)/ ﬂuphms)zmes(lﬁl)a@ _@NR&‘R&pxﬁ(um O RER3EY fos@épam, CF3; Rl
and R2. can. opti.onal | orm.a ring conptising C3-Cl2 cycl oal kyl
or - 3 et aM i B Jger TionsF ol eyt GG e b B IWarar By o] oal kyl - or
3-8 mepheied a{rh Rslﬁeﬁme $Bqfalofle, nRdlatBhig! ﬁ%pl%baﬂﬁ’ttal mlréaénﬁwostl tuted with
one or nore i s select ed from hydrogen Cl_6 al kyl, C3_10 cycl oal kyl,

aryl , nm@hwalonhem@ﬂﬂam mldamaﬂlnoglefazome ms@oan@@wmmep@(l OmtrmNF@RA R4 is

sel ected fr.om hydrogen 1,6, al kyl benzyl
ot or GEPGIBRITaERAT: bge e beEsinr ety S b S oS s can
opt i opabhdIzifY,Phedsbattfta, q;nmeparﬁl mgnﬁﬂﬁ@ﬂhb spragof@pﬁ)kﬁptwﬁé h bkmor C3- Cl12

cycl oal kenyl or aryl or heteroaryl or C3-Cl2 heterocycloa or 3-8 WO
2011/ HooETPRCTYClIzDA,/ [paBd@cyipl¢tamisisr @@Obqrhlgalc&sﬁ%p% ingi &w@r@lm@; tegazeps@l.or N,

optio hydr ogen,
nal oganorfail: HiphHaE bl Q8RR RIoRIR, wibdoBe SRR o MY 95

al kyl tfigdraraide ctoialodos; aifliiporaain€3tridnaneditee trédipramigie clﬂdzizapmnmg:nﬁfapﬂne S or N,
option substjtuted with on nor e or .a cetlcally
acceptza{spénsamaswﬁ%? ée%ﬂﬁrana %@@Gﬁ?@%ﬁsﬁog@eg 9%}5111@-“%@% ?Fﬁ? gad the

ther eqfe. ([rQIlrg é‘llb}_&? cgrh be %{ B@ﬁﬁmﬁ%er&?ﬁ%ﬁjtﬁ%ﬁ&gwffgtﬁﬁﬁe o?gﬁﬁtl@drl activity

in a manmmal can furth rected for use 1n treating one nor e

di sor aegathqdsfsoch mniphghtrthempy ogilecticantmphyiohi atri ¢ di sorders and ot her
di sease states associated with glutamate dysfunction (e.g., Parkinson's
di seaq@)3s|n a subpdaitherfagiccexiang@nepoandeamndd craplogehinmmmbitatioKwith levodopa

(with or without a selective extracerebral decarboxylase inhibitor such as carbidopa or
benserazide), anticholinergics such as biperiden (optionally as its hydrochloride or lactate salt)
and trihexyphenidyl (benzhexol) hydrochloride, COMT inhibitors such as entacapone, MOA-B
inhibitors, antioxidants, A2a adenosine receptor antagonists, cholinergic agonists, NMDA
receptor antagonists, serotonin receptor antagonists and dopamine receptor agonists such as
alentemol, bromocriptine, fenoldopam, lisuride, naxagolide, pergolide and pramipexole. It will
be appreciated that the dopamine agonist may be in the form of a pharmaceutically acceptable

salt, for example, alentemol hydrobromide, bromocriptine mesylate, fenoldopam mesylate,



[0175] 1 n one aspect, the invention relates to kits conprising a conpound

havi ng a structure represented by formula (l1): including wherein: Xis

sel ect ed woam180060R5, N or NR5; Xl is selected fromsS, ERHUSBIOO2MRS; X2 is

i ndependently selected fromsS, CR5, Mlor NR5; X3is Cor Ny, X4is Cor Ny m

is 0, 1or 2, nis 1or 2; D when present, is CH2, CR3R4, CONH, or CONR3;

Y is selected fromN, NHor NR5; Zis N, NR5 CR5; VV|s sel ected fron18 0,

NH, or NR5; ted fro cIo | k . 12 cycl oal ke

vyt R HRlige bR RO SRS T SE G DR S0 peRyesre e Br Ry EStkeny

or 3-8, nepheseth ng conprising C, 0, S, and/or N; R is independently

sel ected fron1hydrogen hal ogen, aryl, heteroaryl, Cl1_10 alkyl, C3_10

cyclo T cont ai ni ng
01, O 3 R, VR 001 2 e TRITORR Mg

(optl @nmlpbyndsﬁlbmtthet pllnee]dthmzhﬂe Rhomdiene HeRrocy@He titbeozazypiné,dptyropladnbye,

substityted with R . .and/or R4, CQAryl

(opt i %bwﬁ)@mw@eeww@lﬁz b cliney eﬁnqb&) ept@d&é{l@ﬁﬁ@? YT Hal | y

subst i Eﬁ&gla%éﬁnaud@@ﬂbﬁfroﬁg}me %&l)ﬁdamﬂ’éoﬂﬁ@r:{ddzﬂt{éomzdopgﬂééﬁ?&ll/ 024618 75

2NR3R4, S(0)0_2CR3R4, CN or 3 R2 is independently selected from
hydr od@mhemimgmrph@naylh;‘ amiatréhmamwme Suithbleaixkyples 68thigkapthehesahkipte Cm
al kyl uId ai n cont ai ni ng

N S peh RPN sbe PR B At p AP AR PRty Sof i

subst iy Wbhdis RulopBeldaar ARR B 8 daRENY1b @niadd iy pihdedd. A &dmpd h R
I%r%heN%Ri &m cm%nﬁa& coc%h u (&%%?pl or !

and/ or (optlonally substituted

with RE aaﬁviomnep&ynoh@ylemeeQsl@@rynew(cmw@ﬁ@nw wch@aé«vwmeew piridp amg and/ or
NR3R4. ,
cycll§g8%9£%05i‘gﬂﬁ%g%%gwg&gﬁg?ﬁhggﬁﬂé§gﬁ§@%PoQ%E%ﬂﬁgd%ﬁgnﬁﬁé&cyc hI?enyl

or ar ylbject d@ﬁtpen@caﬁw be Iin {h3-feih? ohepledroayaitioall kydcepabld-sBit Mendeangde,r i ng
conprising C, 0, /or N, apti nallf substituted with one or nore R4,
A

R3 i s chloreepeaing M%Oﬁ%ﬁé@éﬁpw@iazeneam te, eorgpzing dygeachlpridear y| | benzyl ,

het er gfpﬁ% d from
hydr ogg%t%hengﬁhgPﬁfbatecﬁcgplg(;gggc oal EﬂPH%%&%ﬁzy@aﬁﬂa&t qu gérngél ghaI ogen,
CN, C%cam&miﬂdlpp@@kmswdrﬁclﬂbmd%hmﬁ&eaad’iy&izd;ch:larld@rhnaloqmadicblwecthieze to

form r|n ri s Cl or C3-C1 cl.oal kenyl or aryl or
ot or Jaitapie iR e-3ud ol R b R por o A Dl o L UREITS: g C. 0.
S, anq{a%eﬁﬁol%ﬁo@f&lahﬁ R ﬁfo'nE 'dltee&)n%&h% Q& 19 la ﬂmfsﬁlt%_’rm Rk hé ﬁhﬁ&tt ed

from hydr ogen, hal ogen, kyl cycl oal kyl , aryl, heteroaryl,
benzylcompp@rd makbt el(rmlmyccth1mmmnldn@tmmt\auﬂna®tmemm'@rrb1@n@dl0& ianigipcerelai ni ng C,

0, S or subst | te e

ohar it 8 bOP Rk, TR RS Sinkifch, PR GmRAS sh okt A, Stigs ap e
deri vafidz¢parh) F@ﬁcﬁ@épanarfﬂlpﬁaﬁazﬁlre s geridbl, devddbigh, votogh witk Bewerasidde- ef f ect  of
i ncreasi ng nmetabotropic glutanmate receptor activity, a drug known to treat
a di séeweppayHbepdidopaviiude.lexapas, ﬁgsmﬂa&w@t mepndoleno,nanngebds, ebaptine,

activi dysfunction
and ot %%e/grOhgggfgg eﬂaz?ﬁetj% %%?gﬁq?h&gogérl Bus asp%{)&?&?g‘ﬁﬁ} ]{?&s]e can conprise
di scl esetenino titttsypleaidydshiotridasgne, anidihdtenpy ttflucpsazine padageone.

co-fornul ated, and/or co-delivered with other conponents. For exanple, a
drug rausact ur @i on@adhebtgtHe@SRIpoefid cah HIMSHIEYRINN cOMbmaRBR KRG StiCan
provide a kit conprising a disclosed oral dosage fornms and anot her
conpoiepiesfagt orgati-apaafy ageng ipdudiag norepoepimnaycepipkhahibiepdatciudingigrti@y s can
conpri |ng a
oo A0, Pl TR IS SAIDARSPLS (ste SNEh MFBS B by no 2

drug lnansamie dxidat llﬁlﬂﬁtCBQ(MﬁlOI@)sﬁ@@ts&ﬂedlh‘ihlfolm mﬂmém&nﬁkgoﬂ&mt(mmmp c
glutamate receptor actjvity, and/or a ﬁg@knomtotret th

neur otSFIRHINR & wa%r%'«flwﬁéms%edﬂ@ba@%@N e%%%wéltoavb@}eaé}ﬁa fw&rt(ﬁﬁ&)u ons
for C%ﬁﬁgbﬁ%r&t 3})&10}&@@ pgﬁthgdhtll_sté’“&ﬁoﬁ {of afffa ng gact Jﬁeﬂaﬁfﬂnds

conposi trons or pr duct s For exanp e rug dr ug
r esel |depresantsy¥62n206didz<pO6 05- PKF]TAL@B@IMS/C@BA&@&HSE especially 5-HT1A partial

agonists, and corticotropin releasing factor (CRF) antagonists. Specific agents include:



76 physician, or a pharmacist can provide a kit conprising one or nore

ot her conponents (e.g., one or nore of a drug having a known side-effect of
i ncr easi nyoreetiatoadoropi ¢ gl utamate receptor activity, a ecugsSkeonue® treat
a di sorder associated wi th increasi ng2nmet abotropic gl utanmate receptor
activity, and/or a drug known to treat the neurotransm ssion dysfunction
and ot her disease states) and instructions for coadmnstration to a patient
wi th one or mor & dlsclose&bconpounds . é£305|1|0ns and/ or products. I.

ExpERlaWéWhﬂmfo&?@}Pm@% SR §IEKHIBF &84 HPRIDFTRINE GHRAR BB oS IEBIG v i de

t hose f, r&ﬂﬁienﬁ’dﬂrqﬁ%ﬂhﬂé anld"prothiptydint; MdxBtife, TRNBLShife Ciia?&éeﬁﬁé’ﬁr?d fghline;
description of how the conpounds, conpositions, articles, devices and/or
nethodsw@maan@Iﬁ@n@anaHQYNﬁﬂwnan@wEV@W@dMEdHKﬁhﬁ@aﬂb Vﬂﬂ@h@@@ to be
purely gg % qftth |nve an e not intended to t t he scope
b " e ST RERY: Abeniion s Mat bR b BR R SenPlai PGt AsdelFhmde ¢ o
eNsur e hREGHFPpoYidel dl&ldz@ﬁdﬁ@%l&@zeﬁatﬁbﬁﬁﬁepﬁﬁ BalazcpARURk Srcpir LS aMl £nd €1 C. ),
but sonme errors and deviations s be accounted for. Unless indicated
ot her Wrazspampabuspirerce flssinexsnpgeniong red insenifnaeaangrrbamsadenti@llyraceeptabile sakisi ent
t enpergt ure, and pressure is at or near atnospheric. [0179] Several nethods
for preparing the conpounds of this invention are illustrated in the

i sonblces" Eafmis EBhl SBsdRl Gula Fof Nui et AT vE” 1 °

litera riRfe AoSLheN sl Kill éndréll erb@heoloh@dsammm 1 k NMRiBPBEdy Rei
recordgg%gn eltﬁg$ a Varlgn In8€§;400 (400 MHz g@k ari an Ingca Eﬁ%ﬁiSOO

g/Hz) f Sl ehi o tbred méristered ip ﬁ@ﬁiechlml’slhplﬁtd@SQﬁrBfef@fﬂﬂmté@dpwg@ lavgl wikbq n pgm
ag""]?oi ﬁlnﬂ d1 P”&g%ﬁcz?o r%%/kf%%r M ?ﬁoqg‘};re? r%&?gkgut'sd‘sn %%D%%ﬁt H%&@kgﬁ% @%Pg te

tripl gtitabde é‘osqgaletveltmaﬂi)be gbdurt 0Ad ,to OB G- migiitg pepldey Jaboitl.@Ptoat0ang/kg pupddyng
const ant 3C chem cal shifts are reported in 6 values in ppn1mnth t he

CDC13 % aP%BHZrQ) lpf@aiQ Tag/KE PEY dey. FAthin His 139¢F He<iopaac By I?Fa% 95 &eétd-ataeres
obt ai R& gO 1@%&%&&%&&@9 mntnﬂstﬁltﬁ)ﬁt {h@% b{sﬂl&ﬁ' &g#je‘?&abl? é)%\fl&é?islﬁl i ion

mass spectra were ecorded on a Bruker ton|cs Fourier transformion
cycIoﬁbmmofmbhmamoannm§$OSpéOO@nmﬁ@ﬂmnddﬂ%ddﬁ&wwm@b@eMepﬂﬁaﬂmMﬁyO 5.0,

Reager: 6526 Al 1.0 50" ab8ESh S 08 3 IR0 4t el B Bl o1 et on an
HP 1100 1vrids whe%at@&élhgaad@ht %Hhea@ﬁlpzéﬂat{w e Wity ddsal dehepdticAito
LC M5 (J-Sphere80-C18 WO 2011/ 100607PCT/ US2011/ 024618 77 4.1

m n grbadreemi Tl@’@@@nm@m:may:bl@@m}m%@@@ o@amm/emzﬁ]l te é tin@yer day, preferably
t|ve urlflca cust o

300 S Pt s ool SRL Aol R EEbE SRNBR i ok R TR ot sRIB B 1o

det eCtrbé'%PnseSwMﬁrHeSmH@tfsm@&tHcﬁﬁév'e@ fhat WRSIHeIGic AL [6HE1aRB FRGHERN b vBdage KL C
gr ade Boc-gfphenylenedlanlne was purchased from Fl uka and

1 2- baRy PAdgI ey Pationy mayibe Nped #nsl Widlsdopandwredevaricoheiartomaelndiag thy | ot her

reage 'lrct? iBFOfnES hﬁacfc%%ﬁg‘hﬁ&”e@é%%&'f& *lhe%%{gbﬁ ?& ﬁg&mﬂ}ﬁ IR oP EGBn Yr iR Ut

purlflca I‘on.  General Schenme X FP(..,.....
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.

[0139] In one aspect, the invention relates to pharmaceutical compositions comprising a

compound having a structure represented by a formula (I):



02) Br2, 2M NaOH, rtX Br 12 45 Ceneral. Al NWR spectra were recorded on
a 400 Mz AMK Bruker NMR spectroneter. 1H chem cal shifts are reported in 6
val ues i rwppnidoosi el d with the deuterated sol vent as rh@/usneigoeshs
standard. Data are reported as follows: chem cal shift, nmultiplicity (s =
singlet, d = doublet, t =triplet, q = quartet, br = broad, m= nmultiplet),
i ntegration, coupling constant (Hz). Low resolution nass spectra were
obtained on an Agilent 1200 sgries 6130 nass spectronmeter with el ectrospray
i oni zation. High resolution gaSssspectra were recorded on a Waters Q TOF
APl - US plus Acquity systeny(Wth @f ectrospray ionigation. Analytical thin

| ayer chromat ography W& Py mmsilica gel 60-F

pl ates. Anal yti cal Bt 1200 series with W
et ®ction. LC/ Vs

(Phenonenex-C18, 2.1\ X 3OXx¥m 1 min'yg
7% 0. 199FA/ CH3CN] : 93% 019 FA/ H20] to 95% O\ 10/6|'F CH3CN]. Preparative
purification was performed on a custom HP 1106—p i ati on system
(reference 16) with collection triggered by mass det on. Solvents for
extraction, washing and chromatography were HPLC gra g )AII reagents were
pur chased fromAI drich Chem cal Co. and were used WO ’

2011/ 100607PCT/ U82011/ 0 hout ucifjcation
3- br oY Cﬁp%yf 311&1)1} 1 58 eB‘fé? (%or Rm)g(tléls%leg?d frorn S, CR’, N or NR?;

3-f U@PQS &d%@éﬂﬁ%hﬂ?ﬂélé@t&ﬁ&érﬁ)s @1{50@ oSiJNR8 X348l N; &nek @BhxdnLpus, ivdnagi ne

(2 nmL ated to 110 C After4 h, the rxn, wasd poured onto ice vvater
and eX$ t ac2:d, wherhprscdngs CBLXCBIR ncpNHrm GEBVR & Bdebp‘@érﬁtom Nai¥ér o NRt,e

\S?gcle%ewﬁ Ekgg(bgs 3‘7 100 qmt'e?d’ frodnrl ISeg f\ﬁzﬂ or NR’; Lllls ge?ec?ed ﬁl & 088%931&1 qulldort °
C;-Cy; cycloalkenyl or aryl or heteroaryl or C;-C, heterocycloalkyl or C;-Cy;
heterocycloalkenyl or 3-8 membered ring comprising C, O, S, and/or N; R' is independently
selected from hydrogen, halogen, aryl, heteroaryl, C.1o alkyl, Cs.19 cycloalkyl, OC;.o alkyl
(which would contain a Cs;_¢s membered ring containing C, O, S and/or N, optionally substituted
with one or more R*), OAryl (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/or R?*), COHeteroaryl (optionally substituted with R' and/or R*), S(O),.
,NR’R?, S(0)02CR’R?, CN or CF3; R? is independently selected from hydrogen, halogen, aryl,
heteroaryl, Cy_19 alkyl, Cs_1 cycloalkyl, OC,_4alkyl (which would contain a C;.s membered ring
containing C, O, S and/or N, optionally substituted with one or more Ry4), OAryl (optionally
substituted with R' and/or R?), OHeteroaryl (optionally substituted with R' and/or R*), NR3R4,
CR’R*, CONR’R", COCR’R", COAryl (optionally substituted with R' and/or R*), COHeteroaryl
(optionally substituted with R' and/or R?), S(0)s,NR’R*, S(0),,CR’R?,CN or CF3; R and R?
can optionally cyclize to form a ring comprising Cs-C; cycloalkyl or Cs-C;; cycloalkenyl or aryl
or heteroaryl or C;-Cy; heterocycloalkyl or 3-8 membered ring comprising C, O, S, and/or N,
optionally substituted with one or more Ry; R” is selected from hydrogen, Ci alkyl, Ca_io
cycloalkyl, aryl, benzyl, heteroaryl, halogen, CN, CF3;, CONR'R*, S(0),,NR’R*; R* is sclected
from hydrogen, C,alkyl, Cs_10 cycloalkyl, aryl, benzyl, heteroaryl, halogen, CN, CFs,
CONR’R*, CO, S(0),,NR’R*; R’ and R* can optionally cyclize to form a ring comprising C3-C1,
cycloalkyl or Cs-Cy, cycloalkenyl or aryl or heteroaryl or Cs-Ci, heterocycloalkyl or 3-8



LCVMS: RT = 0.102 mn, >98% @54 nM mz = 120.2 [M+ H '. The crude

resi due was dissolved in 2M NaOH (10 nmL) and a solution of Br2 (0.2 nL) in
2M NaCOH (Wormhivmes®7added dropwi se. After 3h at rt, NaHSP8T(wqueoes)s (1 ni)
was added followed by 4N HC1 (-6 nl).54A solid precipitated and was
collected by filtration and air dried affording an off-white solid (463 ny,
29% vyield over 2 steps) LCME: RT = 0.270 mn, >98% @254 nM nfz = 200.0

[ ool S et ST RS AR e st ot
6. 31 rEREikd Rk %\]ég ﬁzﬁ@gé?ﬂ-tlx\@iﬁyla@?odcgﬁoamyl %gQZH’etér%m%@ Héhzyl%@?wmml ) -

After 16 h at rt’, rxn was added to EtOAc:
separ atled (\Mhlgla apdd lcagtemn aneiss memhendd wing lfonkaingrg C,ZOxS EONnm)tloany nléos(lameer)

drled filuer dco centra sired product 3 (1.3

o Seairard madehiay GasorRERPerSEEN GeBhd ePERerSEur £ oation. o

38 E131/2 %?&@%%ﬁﬂ?@?da%?@&#ag%&lt lﬁfatls% tllq@NBf ad aph@nTR3utidally ae@BUb@drdernM Nz =
+ .oter uty

3- ((3'l$hm&ﬁ85§6¥lukﬁ!ﬂfﬁﬁCéﬁ@ﬁﬁ%%ﬁ&éﬁo%ﬁdﬁé di ne-1-carboxyl ate (4). A
m xture of 3 1 g, 3.4 mol), Pd2(dba)3 (119

r-apyl bi phenyl

(XPhoJéﬁ‘m u%élb%ﬁ’f O?Jt.'%né(fﬂ& ?ﬂEG% %ubﬁll}ggn&e{i 1{)%%§vlgcuat| on and
pur gi ngec{oihmanﬂytlh phasgaaplic ldcasiohdlini th)ﬂflcamftraBne:rhd)lmrs@atﬂml winee (tQs AMctibns ak.a87

mol ) |n14d|oxane S added n mxture wa ted to 100
C. Af CHfo- $pfhhetprorecepiq mg%@“@ef cage efahotﬂ%I? A.apd géﬁﬁnﬁﬁ) fw@a e organic
| ayer N@RIRIGP LS LS esstIG: ARMERVS ih Y186 p&‘ﬁ@naﬁ@éfo’é%ﬁdrﬂ@ﬁlﬁ4@ Q(%‘Ees@gd?ﬁ 50
m.). The collected organic |ayers were washed with brine (50 nL), dried
( My SOMgst biafirt geas.ardticdarbeintmeatond khowafd playl key tiiesde tisofolldwinpHeneteme of al
was t ke§ ghrough to the next step. Exanple 1:
N ( 3- N phenyl) - 1H pyr azol o[ 4, 3- b] pyri di n- 3- am ne
N- (3-chl or Oﬁhﬁcﬁﬁ%’%HﬁE razol o[ 4, 3-b] pyri din-3-am ne. The crude residue was
di ssol ved i g gﬂlétnoeiyc and TFA (2 nL) was added. The ice bath was
renoved. After an additional 30 mn, the solvent was renoved under reduced
pressure amd théegl’é%tlodlu%c"ﬁ/&%lt%ﬁmOWP@én‘tﬁldrOél\‘Féﬁﬁorpﬁﬂa@tﬂmsl qui d col um
chr omat ogr aphy (35-65% acetonitrile: water with 0.1%trifluoroacetic acid)
to yield ar@g)or amgoslghingng 0. 29 g, 70% over two steps).

d) emotional responses

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

2) vision and olfaction

h) cerebellar functions;

1) feeding and the regulation of hypothalamic hormones; and

i) sleep and wakefulness.

As such, mGluR4 plays a major role in the modulation of CNS-related diseases, syndromes and

non-CNS related diseases or conditions the like, for example,

a) Parkinson’s disease, parkinsonism, and other disorders involving akinesia or

bradykinesia

b) Dystonia



WD 2011/ 100607PCT/ US2011/ 024618 80 (sat'd aqueous) (1:1, 150 nlL) and the
organi c | ayer was separated, dried (MgSO4), filtered and concentr at ed.

Af t er war &0 20hie10060v1 e conpound was di ssol ved in DCM ( 20 pejusasid/oate1® C 4M
HC1 in 1, 4-dioxane (1 nmL) was added. $&fter 10 min, the ice bath was
removed. A precipate formed after 30 min. The solvent was renoved under
reduced pressure to afford N-(3-

chl orophenyl) -1 razolo43 bl pyr.i di.n-3-am ne HCl salt 0.734
e 0806 1 220 THRNEER SircesgesnE oS SBoR i IR G 0T R O )
6 9.50 (br s, 14 kmgs.lﬁs (d, 1 H J =23.6 H), 7.98-7.97 (m 2 H, 7.64
(dd 1H J=28. .2 Hz), 7.54 (dd 1H J=284 4.4 Hz), 7.25 (dd, 1 H,

8.4, 8.0 Hz 1. HRVS, calc'd f
cli (2 gu om4c:1 d?le H)Tﬁ]“@qﬁ%fﬁ(gg”dgjbe dﬂdfl%lf}tneé‘ t%g&o‘ﬁsé’g@‘%xanpl e -
C orQ oro
N-(3-chl or a1 WY ‘he?c Siﬁ%%or@%fo na{"ih% p%%sg%mtgve%e aVloraP&S?S?g?’)
Fol | 2 o
LB By g e
i %y m n, % an
nM nfz = 3 3.1 S[Cgﬁmp nlaaﬂﬁogﬁw%dlmmdﬁ%o d6): 6 9.55 (br s, 1 H,
8.49 (s, 1 H), 8.11-8.10 (m 1 H), 799(d 1H J=8.0H), 7.66 (m 1 H,

7.46 (m 1hy), Postrapmatic strass dperdgr 2 8.8 Hz). HRVS, calc'd for G 2HONAFCL
[M+ H ', 263.0500; found 263.0499. N

1) Anxiety disorders;
c) motor effects after alcohol consumption or other drug-induced motor disorders;
d) neurogenic fate commitment and neuronal survival;

e) epilepsy;
f) certain cancers, for example, medulloblastoma;
g) type 2 diabetes, and/or other metabolic disorders; and

h) taste enhancement/blockade.

[0141] 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.

[0142] 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, contemporaneously or sequentially with a disclosed compound. When a
disclosed compound is used contemporancously with one or more other drugs, a pharmaceutical
composition in unit dosage form containing such drugs and the disclosed compound is preferred.

However, the combination therapy can also be administered on overlapping schedules. It is also



Exanple 3: N-(3-(trifluoronethyl)phenyl)-1H pyrazol o[ 4, 3- b] pyri di n-3-am ne
WO 2011/ 100607PCT/ US2011/ 024618 81 LCMS: >98% @ 220 and 254 nm niz = 279.2
[M+ H 'woBrampb@74: PCT/US2011/024618

N- (5-fluoropyridin-3-yl)-1H pyrazol o[, 3-b] pyri di n-3-am ne HN LCMS: >98% @
220 and 254 nm mz = 230.2 [M+ H '. Exanple 5:

N- (3, 4-di fl uorophenyl)-1H pyrazol o[ 4, 3-b] pyridin-3-amne LCV5S: >98% @ 220
and 254 nm

(4 it BiRus e SRR PE O otz e By cansragisppyndselissloned fempound will

be more efficacious than either as a single agent.
1. TREATMENT METHODS

[0143] 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.

[0144] 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.

[0145] Examples of disorders associated with glutamate dysfunction include: acute and
chronic neurological and psychiatric disorders such as cerebral deficits subsequent to cardiac
bypass surgery and grafting, stroke, cerebral ischemia, spinal cord trauma, head trauma, perinatal
hypoxia, cardiac arrest, hypoglycemic neuronal damage, dementia (including AIDS-induced
dementia), Alzheimer’s disease, Huntington’s Chorea, amyotrophic lateral sclerosis, multiple
sclerosis, ocular damage, retinopathy, cognitive disorders, idiopathic and drug-induced
Parkinson’s disease, muscular spasms and disorders associated with muscular spasticity
including tremors, epilepsy, convulsions, migraine (including migraine headache), urinary
incontinence, substance tolerance, addictive behavior, including addiction to substances
(including opiates, nicotine, tobacco products, alcohol, benzodiazepines, cocaine, sedatives,
hypnotics, etc.), withdrawal from such addictive substances (including substances such as
opiates, nicotine, tobacco products, alcohol, benzodiazepines, cocaine, sedatives, hypnotics,
etc.), obesity, psychosis, schizophrenia, anxiety (including generalized anxiety disorder, panic
disorder, and obsessive compulsive disorder), mood disorders (including depression, mania,
bipolar disorders), trigeminal neuralgia, hearing loss, tinnitus, macular degeneration of the eye,

emesis, brain edema, pain (including acute and chronic pain states, severe pain, intractable pain,



LCVS: >98% @220 and 254 nm mz = 275.2 [M+ H. WO

2011/ 100607PCT/ US2011/ 024618 82 LCVB: >98% @ 220 and 254 nm mlz= 259.2
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N ( 3- chl or o- 4- et hoxyphenyl) - 1H pyr az®6l o[ 4, 3-b] pyri di n-3-am ne LCVS: >98%
@220 and 254 nm mz = 275.1 [M+ H. Exanple 9:

N- (3- (di fl uoromet hoxy) phenyl) - 1H pyrazol o[ 4, 3-b] pyri di n-3-am ne LCVS: >98%
@220 and 254 nm m.z = 277.2 [M + . ple 10: . ) )

N- ( 3- (GPOPHBIHLL: ﬁlasipys.tztzaﬂa%aﬂsQﬁlﬂhé%‘se%ﬁgﬁwwfﬂea disordery (RANdiRE- 3- ani ne

narcolepsy), attention deficit/hyperactivity disorder, conduct disorder, diabetes and other

metabolic disorders, taste alteration, and cancer.

[0146] Anxiety disorders that can be treated or prevented by the compositions disclosed
herein include generalized anxiety disorder, panic disorder, and obsessive compulsive disorder.
Addictive behaviors include addiction to substances (including opiates, nicotine, tobacco
products, alcohol, benzodiazepines, cocaine, sedatives, hypnotics, etc.), withdrawal from such
addictive substances (including substances such as opiates, nicotine, tobacco products, alcohol,

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

[0147] 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.

[0148] Also provided is a method for treating or prevention anxiety, comprising:
administering to a subject at least one disclosed compound; at least one disclosed pharmaceutical
composition; and/or at least one disclosed product in a dosage and amount effective to treat the
disorder in the subject. At present, the fourth edition of the Diagnostic and Statistical Manual of
Mental Disorders (DSM-IV) (1994, American Psychiatric Association, Washington, D.C.),
provides a diagnostic tool including anxiety and related disorders. These include: panic disorder
with or without agoraphobia, agoraphobia without history of panic disorder, specific phobia,
social phobia, obsessive-compulsive disorder, post-traumatic stress disorder, acute stress
disorder, generalized anxiety disorder, anxiety disorder due to a general medical condition,

substance-induced anxiety disorder and anxiety disorder not otherwise specified.

[0149] In one aspect, the invention relates to methods for the treatment of a
neurotransmission dysfunction and other disease states associated with mGluR4 activity in a

mammal comprising the step of administering to the mammal at least one compound in a dosage



WD 2011/ 100607PCT/ US2011/ 024618 83 Exanple 11: N-(4- fluoro-3

- met hoxyphenyl) - 1H pyrazolo [4,3 -b]pyridin-3 -amne LCMS >98% @220 and
254 nm Ve 2611268602 [M + H] . Exanple 12: PCT/US2011/024618

N- (3-fl uorophenyl) - 1H pyrazol o[ 4, 3- b]§8yri di n-3-am ne LCVS: >98% @ 220 and
254 nm mz = 229.2 [M+ H . Exanple 13:

N- (4-chl oropyridin-2-yl1)-1H pyrazol o[ 4, 3-b] pyridin-3-amine HNs | NC

and amount effective to treat the dysfunction in the mammal, the compound having a structure

represented by formula (I):

including wherein: X is selected from S, CR’, N or NR’; X' is selected from S, CR’, N or NR”;
X% is independently selected from S, CR’>,NorNR’; X?isCorN; X*isCorN;mis0,1or2;n
is 1 or 2; D, when present, is CH,, CR’R?, CONH, or CONR?; Y is selected from N, NH or NR”;
Zis N, NR’, CRS; W is selected from S, O, NH, or NR’; A is selected from C3-Cy, cycloalkyl or
C;-Cy; cycloalkenyl or aryl or heteroaryl or Cs-C, heterocycloalkyl or Cs-Cy;
heterocycloalkenyl or 3-8 membered ring comprising C, O, S, and/or N; R' is independently
selected from hydrogen, halogen, aryl, heteroaryl, C;_1¢ alkyl, C3.1¢ cycloalkyl, OC;_ 1 alkyl
(which would contain a Cs;_¢s membered ring containing C, O, S and/or N, optionally substituted
with one or more R*), OAryl (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/or R*), COHeteroaryl (optionally substituted with R' and/or R*), S(O),.
,NR’R?, S(0)02CR’R?, CN or CF3; R? is independently selected from hydrogen, halogen, aryl,
heteroaryl, C_10 alkyl, Cs.19 cycloalkyl, OC; o alkyl (which would contain a Cs s membered ring
containing C, O, S and/or N, optionally substituted with one or more Ry4), OAryl (optionally
substituted with R' and/or R?), OHeteroaryl (optionally substituted with R' and/or R*), NR3Ry,
CR’R*, CONR’R", COCR’R", COAryl (optionally substituted with R' and/or R*), COHeteroaryl
(optionally substituted with R' and/or R?), S(0)eNR’R*, S(0)o.CR’R?, CN or CF3; R and R?
can optionally cyclize to form a ring comprising Cs-C; cycloalkyl or Cs-C;; cycloalkenyl or aryl
or heteroaryl or C;-Cy; heterocycloalkyl or 3-8 membered ring comprising C, O, S, and/or N,
optionally substituted with one or more Ry; R” is selected from hydrogen, C alkyl, Ca_io

cycloalkyl, aryl, benzyl, heteroaryl, halogen, CN, CFz, CONR'R*, S(0)o,NR’R*; R* is sclected
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2011/ 100607PCT/ US2011/ 024618 84 Exanpl e 14:

N ( 5- chl owopyri/@den73-y1) - 1H pyr azol o[ 4, 3- b] pyri di n- 3- amPa&/USGNB024638% @ 220
and 254 nm mz = 246.2 [M+ H . ExanmP e 15:

N- (6-chl oropyridi n-3-y1)-1H pyrazol o[ 4, 3-b] pyri di n- 3-am ne LCVS: > 98% @
220 and 254 nm mz = 246.2 [M+ H. Exanple 16:

NS R hirdadn, 9T SRDPRYT) oyeldaly 359 Bliky Prllefohiy halodin BN,
CONR’R*, CO, S(0);,NR’R*; R’ and R* can optionally cyclize to form a ring comprising C3-C,
cycloalkyl or Cs-Cy, cycloalkenyl or aryl or heteroaryl or Cs-Ci, 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, C,¢ alkyl, Cs_1 cycloalkyl, aryl, heteroaryl, benzyl, OC,_1o
alkyl (which could contain a C;_¢ membered ring containing C, O, S or N, optionally substituted
with one or more R*), CN, CF3; or a pharmaceutically acceptable salt thereof or a

pharmaceutically acceptable derivative thereof

[0150] In one aspect, the invention relates to methods for potentiating mGluR4 activity in
a subject comprising the step of administering to the subject at least one compound having a

structure represented by formula (I):

/X\z
X/X4 H &1 3)
/ \x?"')Jk D
(=N

including wherein: X is selected from S, CR’, N or NR’; X' is selected from S, CR’, N or NR”;
X% is independently selected from S, CR’>,NorNR’; X?isCorN; X*isCorN;mis0,1or2;n
is 1 or 2; D, when present, is CHa, CR’R?, CONH, or CONR?; Y is selected from N, NH or NR”;
Zis N, NR’, CRS; W is selected from S, O, NH, or NR’; A is selected from C3-Cy, cycloalkyl or
C;-Cy; cycloalkenyl or aryl or heteroaryl or Cs-C, heterocycloalkyl or Cs-C;
heterocycloalkenyl or 3-8 membered ring comprising C, O, S, and/or N; R' is independently
selected from hydrogen, halogen, aryl, heteroaryl, C.1¢ alkyl, Cs.19 cycloalkyl, OCi.;o alkyl
(which would contain a Cs;_¢s membered ring containing C, O, S and/or N, optionally substituted
with one or more R*), OAryl (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/or R?*), COHeteroaryl (optionally substituted with R' and/or R*), S(O),.
,NR’R?, S(0)02CR’R?, CN or CF3; R? is independently selected from hydrogen, halogen, aryl,



HNs N/ NHNF LCVs >98% @220 and 254 nm mz = 263.2 [M+ H . Exanple
17: N (3-chloro-2-fluorophenyl)-1H pyrazol o[ 4, 3-b] pyridin-3-amne H Ns |
NNF CI W002011v000607PCT/ US2011/ 024618 85 Exanpl e 18: PCT/US2011/024618
N-(mtolyl)-1H pyrazol o[ 4, 3- b] pyri di n03- ami ne

heteroaryl, C;_10 alkyl, Cs.19 cycloalkyl, OC; o alkyl (which would contain a Cs s membered ring
containing C, O, S and/or N, optionally substituted with one or more Ry4), OAryl (optionally
substituted with R' and/or R?), OHeteroaryl (optionally substituted with R' and/or R*), NR3R4,
CR’R*, CONR’R", COCR’R", COAryl (optionally substituted with R' and/or R*), COHeteroaryl
(optionally substituted with R' and/or R?), S(0)e2NR’R*, S(0)o.CR’R?,CN or CF3; R' and R?
can optionally cyclize to form a ring comprising C;-C;;, cycloalkyl or Cs-C,; cycloalkenyl or aryl
or heteroaryl or C;-Cy; heterocycloalkyl or 3-8 membered ring comprising C, O, S, and/or N,
optionally substituted with one or more Ry; R” is selected from hydrogen, C, alkyl, Ca_io
cycloalkyl, aryl, benzyl, heteroaryl, halogen, CN, CFz, CONR'R*, S(0)o,NR’R*; R* is sclected
from hydrogen, C,alkyl, Cs_1¢ cycloalkyl, aryl, benzyl, heteroaryl, halogen, CN, CF;,
CONR’R*, CO, S(0),,NR’R*; R’ and R* can optionally cyclize to form a ring comprising C3-C 1,
cycloalkyl or Cs-Cy, cycloalkenyl or aryl or heteroaryl or Cs-Ci;, 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, C,¢alkyl, C5.1¢ cycloalkyl, aryl, heteroaryl, benzyl, OC,_j,
alkyl (which could contain a C3.3 membered ring containing C, O, S or N, optionally substituted
with one or more R*), CN, CF; or a pharmaceutically acceptable salt thereof or a
pharmaceutically acceptable derivative thereof, in a dosage and amount effective to potentiate

mGluR4 receptor activity in the subject.

[0151] In one aspect, the invention relates to methods of potentiating mGluR4 activity in
at least one cell comprising the step of contacting the at least one cell with at least one compound

having a structure represented by formula (I):

Y;
A7
X/x\
X! w m
n

including wherein: X is selected from S, CR’, N or NR’; X' is selected from S, CR”, N or NR”;
X% is independently selected from S, CR’>,NorNR’; X?isCorN; X*isCorN;mis0,1or2;n

)
)

2



LCVS: > 98% @220 and 254 nm mz = 225.2 [M+ H . Exanple 19:

N- ( 3- met hoxyphenyl) - 1H pyrazol o[ 4, 3-b] pyridin-3-am ne LCVMS: >98% @ 220 and
254 nm mWo 2611240602 [M + H . Exanple 20: PCT/US2011/024618

N- phenyl - 1H pyrazol o[ 4, 3-b] pyridin-3-@nine H/....- NI, 1 N..----e HN

LCVS: >98% @220 and 254 nm mz = 211.2 [M+ H . Exanple 21:

4- ((1H pyrazol o[ 4, 3-b] pyri di n-3-yl)am no) - 2- chl orobenzonitrile

is 1 or 2; D, when present, is CHa, CR’R?, CONH, or CONR?; Y is selected from N, NH or NR”;
Zis N, NR’, CRS; W is selected from S, O, NH, or NR’; A is selected from C3-Cy, cycloalkyl or
C;-Cy; cycloalkenyl or aryl or heteroaryl or Cs-C, heterocycloalkyl or Cs-C;
heterocycloalkenyl or 3-8 membered ring comprising C, O, S, and/or N; R' is independently
selected from hydrogen, halogen, aryl, heteroaryl, C.1o alkyl, Cs.19 cycloalkyl, OC;.o alkyl
(which would contain a C;_s membered ring containing C, O, S and/or N, optionally substituted
with one or more R*), OAryl (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/or R?*), COHeteroaryl (optionally substituted with R' and/or R*), S(O),.
,NR’R?, S(0),,CR’R?, CN or CF5; R? is independently selected from hydrogen, halogen, aryl,
heteroaryl, C;_10 alkyl, Cs.19 cycloalkyl, OC, ¢ alkyl (which would contain a Cs s membered ring
containing C, O, S and/or N, optionally substituted with one or more Ry4), OAryl (optionally
substituted with R' and/or R?), OHeteroaryl (optionally substituted with R' and/or R*), NR3R4,
CR’R*, CONR’R", COCR’R", COAryl (optionally substituted with R' and/or R*), COHeteroaryl
(optionally substituted with R' and/or R?), S(0)e2NR’R*, S(0)o.CR’R?,CN or CF3; R and R?
can optionally cyclize to form a ring comprising Cs-C; cycloalkyl or Cs-C;; cycloalkenyl or aryl
or heteroaryl or C;-Cy; heterocycloalkyl or 3-8 membered ring comprising C, O, S, and/or N,
optionally substituted with one or more Ry; R? is selected from hydrogen, Cy.¢alkyl, Cs_1
cycloalkyl, aryl, benzyl, heteroaryl, halogen, CN, CF3;, CONR'R*, S(0),,NR’R*; R* is sclected
from hydrogen, C,alkyl, Cs_10 cycloalkyl, aryl, benzyl, heteroaryl, halogen, CN, CFs,
CONR’R*, CO, S(0),,NR’R*; R’ and R* can optionally cyclize to form a ring comprising C3-C1,
cycloalkyl or Cs-Cy, cycloalkenyl or aryl or heteroaryl or Cs-Ci, 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, C,¢ alkyl, Cs_1 cycloalkyl, aryl, heteroaryl, benzyl, OC,_1o
alkyl (which could contain a C3.3 membered ring containing C, O, S or N, optionally substituted
with one or more R*), CN, CF; or a pharmaceutically acceptable salt thereof or a
pharmaceutically acceptable derivative thereof, in an amount effective to potentiate mGluR4

receptor activity in the at least one cell.

[0152] In certain aspects, a subject, for example a mammal or a human, has been
diagnosed with the dysfunction prior to the administering step. In further aspects, a disclosed

method can further comprise the step of identifying a subject, for example a mammal or a
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2011/ 100607PCT/ US2011/ 024618 86 Exanple 22:

N- ( 3- chl owo-24t1{toodof7 | uor onet hyl ) pheny1l) - 1H pyr azol of 4, 3- ipLpyusedito2841&Mm ne
LCVS: >98% @20 and 254 nm mz = 31322 [M+ H . Exanple 23:
N-(2-chloropyridin-4-yl1)-1H pyrazol o[ 4, 3-b] pyridin-3-amne CI HN LCVS: >98%
@220 and 254 nm mz = 246.2 [M+ H . Exanple 24:

LN (3- hlglgg}bol@?{@%&/ g] fg%tgea[%ﬁq.%ntrﬂ )c&h@gé&%n jlafg%r arza(sjll)e% a subJ itp frolr g)i(arll’l-lp éaafm ne
mammal or a human, has been diagnosed with a need for potentiation of mGluR4 receptor
activity prior to the administering step. In further aspects, a disclosed method can further
comprise the step of identifying a subject, for example a mammal or a human, having a need for
potentiation of mGluR4 receptor activity. In further aspects, a cell (e.g., a mammalian cell or a
human cell) has been isolated from a subject, for example a mammal or a human, prior to the
contacting step. In further aspects, contacting is via administration to a subject, for example a

mammal or a human.

[0153] In one aspect, the invention relates to methods for potentiating mGluR4 activity in
at least one cell comprising the step of contacting the at least one cell with at least one disclosed

compound in an amount effective to potentiate mGluR4 receptor activity in the at least one cell.

[0154] In one aspect, the invention relates to methods for potentiating mGluR4 activity in
a subject comprising the step of administering to the subject a therapeutically effective amount of
at least one disclosed compound in a dosage and amount effective to potentiate mGluR4 receptor

activity in the subject.

[0155] In one aspect, the invention relates to methods for the treatment of a disorder
associated with mGluR4 neurotransmission dysfunction or other disease state in a mammal
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.

[0156] The disclosed compounds can be used to treat a wide range of neurological and
psychiatric disorders and other discase states associated with glutamate dysfunction. Non-
limiting examples of these diseases includes movement disorders, including akinesias and
akinetic-rigid syndromes (including Parkinson’s disease), dystonia, epilepsy, chorea,
neurogenerative diseases such as dementia, Huntington’s disease, Amyotrophic Lateral Sclerosis,
Alzheimer’s disease, Pick’s disease, Creutzfeldt-Jakob disease, pain, migraines, diabetes, obesity
and eating disorders, sleep disorders including narcolepsy, and anxiety or affective disorders,
including generalized anxiety disorder, panic attacks, unipolar depression, bipolar disorder,
psychotic depression, and related disorders, cognitive disorders including dementia (associated
with Alzheimer’s disease, ischemia, trauma, stroke, HIV disease, Parkinson’s discase,

Huntington’s disease and other general medical conditions or substance abuse), delirium,
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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.

[0157] In one aspect, the disclosed compounds can be used to treat, or can be a
component of a pharmaceutical composition used to treat movement disorders. As such,
disclosed herein in a method for treating a movement disorder, comprising the step of
administering to a mammal in need of treatment at least one compound in a dosage and amount
cffective to treat the disorder in the mammal, wherein the disorder is selected from Parkinson’s
disease, Huntington’s discase, 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.

[0158] In a further aspect, the disclosed compounds can be used to treat, or can be a
component of a pharmaceutical composition used to treat cognitive disorders. As such, disclosed
herein in a method for treating a cognitive disorder, comprising the step of administering to a
mammal in need of treatment at least one compound in a dosage and amount effective to treat the
disorder in the mammal, wherein the disorder is selected from dementia (associated with
Alzheimer’s disease, ischemia, trauma, stroke, HIV disease, Parkinson’s disease, Huntington’s
disease and other general medical conditions or substance abuse), delirium, amnestic disorders
and age-related cognitive decline. The fourth edition (Revised) of the Diagnostic and Statistical
Manual of Mental Disorders (DSM-IV-TR) (2000, American Psychiatric Association,
Washington DC) provides a diagnostic tool for cognitive disorders including dementia
(associated with Alzheimer’s 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.

[0159] In a further aspect, the disclosed compounds can be used to treat, or can be a

component of a pharmaceutical composition used to neurodegenerative disorders. As such,
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disclosed herein in a method for treating a neurodegenerative disorder, comprising the step of
administering to a mammal in need of treatment at least one compound in a dosage and amount

effective to treat a neurodegenerative disorder in the mammal.

[0160] In a still further aspect, the disclosed compounds provide a method for treating
schizophrenia or psychosis. As such, disclosed herein in a method for treating a disorder related
to schizophrenia or psychosis, comprising the step of administering to a mammal in need of
treatment at least one compound in a dosage and amount effective to treat the disorder in the
mammal, wherein the disorder related to schizophrenia or psychosis is selected from paranoid,
disorganized, catatonic or undifferentiated, schizophreniform disorder, schizoaffective disorder,
delusional disorder, brief psychotic disorder, substance-induced psychotic disorder. The fourth
edition (Revised) of the Diagnostic and Statistical Manual of Mental Disorders (DSM-IV-TR)
(2000, American Psychiatric Association, Washington DC) provides a diagnostic tool for ¢
include paranoid, disorganized, catatonic or undifferentiated, schizophreniform disorder,
schizoaffective disorder, delusional disorder, brief psychotic disorder, substance-induced

psychotic disorder.

[0161] The subject compounds are further useful in the prevention, treatment, control,
amelioration or reduction of risk of the aforementioned disecases, disorders and conditions in

combination with other agents, including an mGluR agonist.
2. COADMINISTRATION METHODS

[0162] The disclosed compounds may be used as single agents or in combination with
one or more other drugs in the treatment, prevention, control, amelioration or reduction of risk of
the aforementioned diseases, disorders and conditions for which compounds of formula I or the
other drugs have utility, where the combination of drugs together are safer or more effective than
either drug alone. The other drug(s) may be administered by a route and in an amount
commonly used therefore, 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. It is also envisioned that the combination of one or more active ingredients and a

disclosed compound can be more efficacious than either as a single agent.
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[0163] In one aspect, the compounds can be coadministered with anti-Alzheimer’s
agents, beta-secretase inhibitors, gamma-secretase inhibitors, muscarinic agonists, muscarinic
potentiators HMG-CoA reductase inhibitors, NSAIDs and anti-amyloid antibodies. In a further
aspect, the compounds can be administered in combination with sedatives, hypnotics,
anxiolytics, antipsychotics, selective serotonin reuptake inhibitors (SSRIs), monoamine oxidase
inhibitors (MAOIs), 5-HT2 antagonists, GlyT1 inhibitors and the like such as, but not limited to:
risperidone, clozapine, haloperidol, fluoxetine, prazepam, xanomeline, lithium, phenobarbitol,

and salts thereof and combinations thereof.

[0164] In a further aspect, the subject compound may be used in combination with
levodopa (with or without a selective extracerebral decarboxylase inhibitor), anitcholinergics
such as biperiden, COMT inhibitors such as entacapone, A2a adenosine antagonists, cholinergic

agonists, NMDA receptor antagonists and dopamine agonists.

[0165] In one aspect, the invention relates to methods for the treatment of a

neurotransmission dysfunction and other disease states associated with mGluR4 activity in a
mammal comprising the step of co-administering to the mammal at least one compound in a
dosage and amount effective to treat the dysfunction in the mammal, the compound having a

structure represented by formula (I):

X' m

including wherein: X is selected from S, CR’, N or NR’; X' is selected from S, CR”, N or NR”;
X% is independently selected from S, CR’>,NorNR’; X?isCorN; X*isCorN;mis0,1or2;n
is 1 or 2; D, when present, is CHa, CR’R?, CONH, or CONR?; Y is selected from N, NH or NR”;
Zis N, NR’, CRS; W is selected from S, O, NH, or NR’; A is selected from C3-Cy, cycloalkyl or
C;-Cy; cycloalkenyl or aryl or heteroaryl or Cs-C, heterocycloalkyl or Cs-C;

heterocycloalkenyl or 3-8 membered ring comprising C, O, S, and/or N; R' is independentl
P y



10 C14H12F2N402 306.267 885 11 C13H11FN4AO 258. 251 1030 12 C12HOFN4 228. 225
584 13 C11HBCIN5 245. 668
WO 2011/100607 PCT/US2011/024618
66

selected from hydrogen, halogen, aryl, heteroaryl, C.10 alkyl, Cs.19 cycloalkyl, OCi.o alkyl
(which would contain a C;_s membered ring containing C, O, S and/or N, optionally substituted
with one or more R*), OAryl (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/or R*), COHeteroaryl (optionally substituted with R' and/or R*), S(O),.
,NR’R?, S(0),,CR’R?, CN or CF5; R” is independently selected from hydrogen, halogen, aryl,
heteroaryl, C_10 alkyl, Cs.19 cycloalkyl, OC; o alkyl (which would contain a Cs s membered ring
containing C, O, S and/or N, optionally substituted with one or more Ry4), OAryl (optionally
substituted with R' and/or R?), OHeteroaryl (optionally substituted with R' and/or R*), NR3R4,
CR’R*, CONR’R", COCR’R", COAryl (optionally substituted with R' and/or R*), COHeteroaryl
(optionally substituted with R' and/or R?), S(0)eNR’R*, S(0)o.CR’R?, CN or CF3; R and R?
can optionally cyclize to form a ring comprising Cs-C; cycloalkyl or Cs-C;; cycloalkenyl or aryl
or heteroaryl or C;-Cy; heterocycloalkyl or 3-8 membered ring comprising C, O, S, and/or N,
optionally substituted with one or more Ry; R? is selected from hydrogen, Cy_¢alkyl, Cs_1
cycloalkyl, aryl, benzyl, heteroaryl, halogen, CN, CFz, CONR'R*, S(0)o,NR’R*; R* is sclected
from hydrogen, C,alkyl, Cs_10 cycloalkyl, aryl, benzyl, heteroaryl, halogen, CN, CFs,
CONR’R*, CO, S(0),,NR’R*; R’ and R* can optionally cyclize to form a ring comprising C3-C1,
cycloalkyl or C3-Cy, cycloalkenyl or aryl or heteroaryl or C3-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, C,¢ alkyl, Cs.1 cycloalkyl, aryl, heteroaryl, benzyl, OC,_1o
alkyl (which could contain a C3.3 membered ring containing C, O, S or N, optionally substituted
with one or more R*), CN, CF; or a pharmaceutically acceptable salt thereof or a
pharmaceutically acceptable derivative thereof with a drug having a known side-effect of

increasing metabotropic glutamate receptor activity.

[0166] In one aspect, the invention relates to methods for the treatment of a

neurotransmission dysfunction and other disease states associated with mGluR4 activity in a
mammal comprising the step of co-administering to the mammal at least one compound in a
dosage and amount effective to treat the dysfunction in the mammal, the compound having a

structure represented by formula (I):
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m

including wherein: X is selected from S, CR’, N or NR’; X' is selected from S, CR”, N or NR”;
X% is independently selected from S, CR’>,NorNR’; X?isCorN; X*isCorN;mis0,1or2;n
is 1 or 2; D, when present, is CHa, CR’R?, CONH, or CONR?; Y is selected from N, NH or NR”;
Zis N, NR’, CRS; W is selected from S, O, NH, or NR’; A is selected from C3-Cy, cycloalkyl or
C;-Cy; cycloalkenyl or aryl or heteroaryl or C;-C, heterocycloalkyl or C;-Cy;
heterocycloalkenyl or 3-8 membered ring comprising C, O, S, and/or N; R' is independently
selected from hydrogen, halogen, aryl, heteroaryl, C.1o alkyl, Cs.19 cycloalkyl, OC;.o alkyl
(which would contain a Cs;_¢s membered ring containing C, O, S and/or N, optionally substituted
with one or more R*), OAryl (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/or R?*), COHeteroaryl (optionally substituted with R' and/or R*), S(O),.
>NR’R”, $(0)¢,CR’R*, CN or CF3; R? is independently selected from hydrogen, halogen, aryl,
heteroaryl, Cy_19 alkyl, Cs_1 cycloalkyl, OC,_4alkyl (which would contain a C;.s membered ring
containing C, O, S and/or N, optionally substituted with one or more Ry4), OAryl (optionally
substituted with R' and/or R?), OHeteroaryl (optionally substituted with R' and/or R*), NR3R4,
CR’R*, CONR’R", COCR’R", COAryl (optionally substituted with R' and/or R*), COHeteroaryl
(optionally substituted with R' and/or R?), S(0)s,NR’R*, S(0),,CR’R?,CN or CF3; R and R?
can optionally cyclize to form a ring comprising Cs-C; cycloalkyl or Cs-C;; cycloalkenyl or aryl
or heteroaryl or C;-Cy; heterocycloalkyl or 3-8 membered ring comprising C, O, S, and/or N,
optionally substituted with one or more Ry; R” is selected from hydrogen, Ci alkyl, Ca_io
cycloalkyl, aryl, benzyl, heteroaryl, halogen, CN, CF3;, CONR'R*, S(0),,NR’R*; R* is sclected
from hydrogen, C,alkyl, Cs_10 cycloalkyl, aryl, benzyl, heteroaryl, halogen, CN, CFs,
CONR’R*, CO, S(0),,NR’R*; R’ and R* can optionally cyclize to form a ring comprising C3-C1,
cycloalkyl or Cs-Cy, cycloalkenyl or aryl or heteroaryl or Cs-Ci, heterocycloalkyl or 3-8
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membered ring comprising C, O, S, and/or N, optionally substituted with one or more R”; R is
selected from hydrogen, halogen, C,¢alkyl, Cs.1o cycloalkyl, aryl, heteroaryl, benzyl, OC,_j,
alkyl (which could contain a C3.3 membered ring containing C, O, S or N, optionally substituted
with one or more R*), CN, CF; or a pharmaceutically acceptable salt thereof or a
pharmaceutically acceptable derivative thercof with a drug known to treat a disorder associated

with increasing metabotropic glutamate receptor activity.

[0167] In one aspect, the invention relates to methods for the treatment of a

neurotransmission dysfunction and other disease states associated with mGluR4 activity in a
mammal comprising the step of co-administering to the mammal at least one compound in a
dosage and amount effective to treat the dysfunction in the mammal, the compound having a

structure represented by formula (I):

/X\z
X/X4 H &1 3)
/ \x?"')Jk D
(=N

including wherein: X is selected from S, CR’, N or NR’; X' is selected from S, CR”, N or NR”;
X% is independently selected from S, CR’>,NorNR’; X?isCorN; X*isCorN;mis0,1or2;n
is 1 or 2; D, when present, is CHa, CR’R?, CONH, or CONR?; Y is selected from N, NH or NR”;
Zis N, NR’, CRS; W is selected from S, O, NH, or NR’; A is selected from C3-Cy, cycloalkyl or
C;-Cy; cycloalkenyl or aryl or heteroaryl or Cs-C, heterocycloalkyl or Cs-C;
heterocycloalkenyl or 3-8 membered ring comprising C, O, S, and/or N; R' is independently
selected from hydrogen, halogen, aryl, heteroaryl, C.1¢ alkyl, Cs.19 cycloalkyl, OC;.o alkyl
(which would contain a Cs;_s membered ring containing C, O, S and/or N, optionally substituted
with one or more R*), OAryl (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/or R*), COHeteroaryl (optionally substituted with R' and/or R*), S(O),.
,NR’R?, S(0)02CR’R?, CN or CF3; R? is independently selected from hydrogen, halogen, aryl,
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heteroaryl, C;_10 alkyl, Cs.19 cycloalkyl, OC; o alkyl (which would contain a Cs s membered ring
containing C, O, S and/or N, optionally substituted with one or more Ry4), OAryl (optionally
substituted with R' and/or R?), OHeteroaryl (optionally substituted with R' and/or R*), NR3R4,
CR’R*, CONR’R", COCR’R", COAryl (optionally substituted with R' and/or R*), COHeteroaryl
(optionally substituted with R' and/or R?), S(0)e2NR’R*, S(0)o.CR’R?,CN or CF3; R' and R?
can optionally cyclize to form a ring comprising C;-C;;, cycloalkyl or Cs-C,; cycloalkenyl or aryl
or heteroaryl or C;-Cy; heterocycloalkyl or 3-8 membered ring comprising C, O, S, and/or N,
optionally substituted with one or more Ry; R” is selected from hydrogen, C, alkyl, Ca_io
cycloalkyl, aryl, benzyl, heteroaryl, halogen, CN, CFz, CONR'R*, S(0)o,NR’R*; R* is sclected
from hydrogen, C,alkyl, Cs_1¢ cycloalkyl, aryl, benzyl, heteroaryl, halogen, CN, CF;,
CONR’R*, CO, S(0),,NR’R*; R’ and R* can optionally cyclize to form a ring comprising C3-C 1,
cycloalkyl or Cs-Cy, cycloalkenyl or aryl or heteroaryl or Cs-Ci;, 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, C,¢alkyl, C5.1¢ cycloalkyl, aryl, heteroaryl, benzyl, OC,_j,
alkyl (which could contain a C3.3 membered ring containing C, O, S or N, optionally substituted
with one or more R*), CN, CF; or a pharmaceutically acceptable salt thereof or a
pharmaceutically acceptable derivative thereof with a drug known to treat the neurotransmission

dysfunction and other disease states.
E. METABOTROPIC GLUTAMATE RECEPTOR ACTIVITY

[0168] The disclosed compounds and compositions can be evaluated for their ability to
act as a potentiator of metabotropic glutamate receptor activity, in particular mGluR4 activity, by
any suitable known methodology known in the art. For example, Chinese Hamster Ovary
(CHO) cells transfected with human mGluR4 or HEK cells co-transfected with rat mGluR4 and
the G-protein regulated Inwardly Rectifying Potassium channel (GIRK) were plated in clear
bottom assay plates for assay in a Hamamatsu FDSS Fluorometric Plate Reader. The cells were
loaded with either a Ca2+-sensitive fluorescent dye or the thallium responsive dye and the plates
were washed and placed into a suitable kinetic plate reader. For human mGluR4 assays, a
fluorescence baseline was established for 3-5 seconds, the disclosed compounds were then added
to the cells, and the response in cells was measured. Approximately two and a half minutes
later, a concentration of mGluR4 orthosteric agonist (e.g. glutamate or L-AP4) eliciting

approximately 20% (EC20) of the maximal agonist response was added to the cells, and the



25 C13H10CIN3 243.692 6360 WO 2011/100607PCT/ US2011/ 024618 88 Exanpl e
Formul a Name LCVMS EC50 (nM 26 ClIH/CLFNS N-(3-chl oro-4-fluorophenyl)-1H
pyr azol o[WQ2ed]1ey¢o7 m di n- 3- am ne PCT/US2011/024618

70

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 added approximately two and one half minutes later. Potentiation of
the agonist response of mGluR4 by the disclosed compounds was observed as an increase in
response to the EC20 concentration of agonist in the presence of compound compared to the
response to agonist in the absence of compound. Similarly, antagonism of the agonist response
of mGluR4 by the disclosed compounds was observed as a decrease in response to the EC80
concentration of agonist in the presence of compound compared to the response to agonist in the

absence of compound.

[0169] The above described assay operated in two modes. In the first mode, a range of
concentrations of the disclosed compounds are added to cells, followed by a single fixed
concentration of agonist. If the compound acts as a potentiatior, an ECs, value for potentiation
and a maximum extent of potentiation by the compound at this concentration of agonist is
determined by non-linear curve fitting. If the compound acts as a noncompetitive antagonist, an
ICso value is determined by non-linear curve fitting. In the second mode, several fixed
concentrations of the disclosed compounds are added to various wells on a plate, followed by a
range in concentrations of agonist for each concentration of disclosed compound. The ECsg
values for the agonist at each concentration of compound are determined by non-linear curve
fitting. A decrease in the ECso 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.

[0170] In particular, the compounds of the following examples were found to have
activity in potentiating the mGluR4 receptor in the aforementioned assays, generally with an

ECs, for potentiation of less than about 10 uM. One aspect of the disclosed compounds have



Rt = 0.645 min, mz = 264 [M+ H; >98% @220 and 254 nm 3070 27
C20H13C1INBO N-(3-chloro-4-(pyrimdin-2- yloxy)phenyl)-N (pyrimdin-2-yl)-
1H pyr azowvo[24113r0bdopyri din-3- amine Rt = 0.767 mn, mz 2CFIUB2d11[odM618 H] ;
>98% @ 215 and 254 nm 9070 28 Cl I H/TIFN5 N- ( 3-chl oro-4-fluorophenyl)-1H
pyrazol o[ 3, 4-b] pyrazin-3-amne Rt = 0.746 min, mz = 264.1 [M+ H,; >98% @
215 and 254 nm 156 29 Cl5H221\ 14 N- (4-isopropyl cycl ohexyl)-1H

pyraz %lct?\[/l%; i%-p%]té%l%%gilggi 121}. gﬁ(?ﬂl‘ilmngn mGluR4 receptors with an ECsq for potentiation of less
than about 500 nM. These compounds further caused a leftward shift of the agonist ECs, by
greater than 3-fold. These compounds are positive allosteric modulators (potentiators) of human
and rat mGluR4 and were selective for mGluR4 compared to the other seven subtypes of

metabotropic glutamate receptors.
F. MANUFACTURE OF A MEDICAMENT

[0171] In one aspect, the invention relates to methods for the manufacture of a
medicament for potentiating mGluR4 receptor activity in a mammal comprising combining a

compound having a structure represented by formula (I):

/X\ 7
X+’

(O 4 Q&R&”’
)

2

including wherein: X is selected from S, CR’, N or NR’; X' is selected from S, CR”, N or NR”;
X% is independently selected from S, CR’>,NorNR’; X?isCorN; X*isCorN;mis0,1or2;n
is 1 or 2; D, when present, is CH», CR’R?, CONH, or CONR?; Y is selected from N, NH or NR”;
Zis N, NR’, CRS; W is selected from S, O, NH, or NR’; A is selected from C3-Cy, cycloalkyl or
C;-Cy; cycloalkenyl or aryl or heteroaryl or Cs-C, heterocycloalkyl or Cs-Cy;
heterocycloalkenyl or 3-8 membered ring comprising C, O, S, and/or N; R' is independently
selected from hydrogen, halogen, aryl, heteroaryl, C.1¢ alkyl, Cs.19 cycloalkyl, OC;.o alkyl
(which would contain a C;_s membered ring containing C, O, S and/or N, optionally substituted
with one or more R*), OAryl (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/or R*), COHeteroaryl (optionally substituted with R' and/or R*), S(O),.
,NR’R?, S(0),,CR’R?, CN or CF5; R” is independently selected from hydrogen, halogen, aryl,
heteroaryl, C;_10 alkyl, Cs.19 cycloalkyl, OC; o alkyl (which would contain a Cs s membered ring
containing C, O, S and/or N, optionally substituted with one or more Ry4), OAryl (optionally



R =1.02 mn., mz =259.3 [M+ H, >98% @15 nm and ELSD 5220 30
C151- 115C1N60
N- ( 5- chl owo-26tvmogiol i nopyri di n3-y1) - 1H pyrazol of 4, 3- b] pgriuseer18246a81 ne Rt
= 0.77 mn., >98% @254 nm 2380 31 CIB1- 115C1N6
N-(5-chloro-6-(pyrrolidin-1yl)pyridin-3-yl)-1H pyrazol o[ 4, 3-
b]pyridin-3-amine Rt = 0.71 mn., mz = 315 [M+ H, 95% 254 @nm 1550 32
Cl oH7 cs:u Ns%tuted with R' and/or R?), OHeteroaryl (optionally substituted with R' and/or R*), NR3R4,
CR’R*, CONR’R", COCR’R", COAryl (optionally substituted with R' and/or R*), COHeteroaryl
(optionally substituted with R' and/or R%), S(0),,NR’R*, $(0),,CR’R*, CN or CF3; R' and R*
can optionally cyclize to form a ring comprising Cs-C; cycloalkyl or Cs-C;; cycloalkenyl or aryl
or heteroaryl or C;-Cy; heterocycloalkyl or 3-8 membered ring comprising C, O, S, and/or N,
optionally substituted with one or more Ry; R? is selected from hydrogen, Cy.¢alkyl, Cs_1
cycloalkyl, aryl, benzyl, heteroaryl, halogen, CN, CFz, CONR'R*, S(0)o,NR’R*; R* is sclected
from hydrogen, C,alkyl, Cs_10 cycloalkyl, aryl, benzyl, heteroaryl, halogen, CN, CFs,
CONR’R*, CO, S(0),,NR’R*; R’ and R* can optionally cyclize to form a ring comprising C3-C1,
cycloalkyl or C3-Cy, cycloalkenyl or aryl or heteroaryl or C3-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, C,¢ alkyl, Cs.1 cycloalkyl, aryl, heteroaryl, benzyl, OC,_o
alkyl (which could contain a C3.3 membered ring containing C, O, S or N, optionally substituted
with one or more R*), CN, CFy; or a pharmaceutically acceptable salt thereof or a

pharmaceutically acceptable derivative thercof with a pharmaceutically acceptable carrier.

[0172] Thus, the disclosed compounds and compositions can be further directed to a
method for the manufacture of a medicament for potentiating glutamate receptor activity (e.g.,
treatment of one or more neurological and/or psychiatric disorder and other disease states
associated with glutamate dysfunction) in mammals (e.g., humans) comprising combining one or
more disclosed compounds, products, or compositions with a pharmaceutically acceptable carrier

or diluent.
G. USES OF COMPOUNDS

[0173] In one aspect, the invention relates to uses of a compound for potentiating
mGluR4 receptor activity in a mammal, wherein the compound has a structure represented by

formula (I):



N- (6-chl oropyrazin-2-yl)-1H pyrazolo[4,3-b]pyridin-3-amine mz = 247.1
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including wherein: X is selected from S, CR’, N or NR’; X' is selected from S, CR”, N or NR”;
X% is independently selected from S, CR’>,NorNR’; X?isCorN; X*isCorN;mis0,1or2;n
is 1 or 2; D, when present, is CHa, CR’R?, CONH, or CONR?; Y is selected from N, NH or NR”;
Zis N, NR’, CRS; W is selected from S, O, NH, or NR’; A is selected from C3-Cy, cycloalkyl or
C;-Cy; cycloalkenyl or aryl or heteroaryl or C;-C, heterocycloalkyl or C;-Cy;
heterocycloalkenyl or 3-8 membered ring comprising C, O, S, and/or N; R' is independently
selected from hydrogen, halogen, aryl, heteroaryl, C.1o alkyl, Cs.19 cycloalkyl, OC;.o alkyl
(which would contain a Cs;_¢s membered ring containing C, O, S and/or N, optionally substituted
with one or more R*), OAryl (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/or R?*), COHeteroaryl (optionally substituted with R' and/or R*), S(O),.
>NR’R”, $(0)¢,CR’R*, CN or CF3; R? is independently selected from hydrogen, halogen, aryl,
heteroaryl, Cy_19 alkyl, Cs_1 cycloalkyl, OC,_4alkyl (which would contain a C;.s membered ring
containing C, O, S and/or N, optionally substituted with one or more Ry4), OAryl (optionally
substituted with R' and/or R?), OHeteroaryl (optionally substituted with R' and/or R*), NR3R4,
CR’R*, CONR’R", COCR’R", COAryl (optionally substituted with R' and/or R*), COHeteroaryl
(optionally substituted with R' and/or R?), S(0)s,NR’R*, S(0),,CR’R?,CN or CF3; R and R?
can optionally cyclize to form a ring comprising Cs-C; cycloalkyl or Cs-C;; cycloalkenyl or aryl
or heteroaryl or C;-Cy; heterocycloalkyl or 3-8 membered ring comprising C, O, S, and/or N,
optionally substituted with one or more Ry; R” is selected from hydrogen, Ci alkyl, Ca_io
cycloalkyl, aryl, benzyl, heteroaryl, halogen, CN, CF3;, CONR'R*, S(0),,NR’R*; R* is sclected
from hydrogen, C,alkyl, Cs_10 cycloalkyl, aryl, benzyl, heteroaryl, halogen, CN, CFs,
CONR’R*, CO, S(0),,NR’R*; R’ and R* can optionally cyclize to form a ring comprising C3-C1,
cycloalkyl or Cs-Cy, cycloalkenyl or aryl or heteroaryl or Cs-Ci, heterocycloalkyl or 3-8



3-(4-((1H pyrazol o [4, 3-b] pyridi n3-yl)am no)-2-chl or opheny1l) - 5-
(tert-butyl)-1-nmethylimdazolidine- 2,4-dione Rt = 0.94 mn., mz =412 [M
+ Hl; 90%enabuonser 753 36 CL2HOCLINAO 4- ((1H pyrazol o[ 4, Bchjysgetisp4e18-

yl )am no) - 2-chl orophenol Rt = 0.592 mi4n, nmz = 261.1 [M+ H; >98% @ 220
and 254 nm 217 37 Cl14H14N4 N- (3, 5-di net hyl phenyl) - 1H

pyrazol o[ 4, 3-b] pyridin-3-amine mlz = 239.1 [M+ H; >98% @215 and 254 nm
i B%wrnbered ring comprising C, O, S, and/or N, optionally substituted with one or more R’; R is
selected from hydrogen, halogen, C,¢alkyl, Cs.1o cycloalkyl, aryl, heteroaryl, benzyl, OC,_j,
alkyl (which could contain a C3.3 membered ring containing C, O, S or N, optionally substituted
with one or more R*), CN, CF; or a pharmaceutically acceptable salt thereof or a

pharmaceutically acceptable derivative thereof.

[0174] The disclosed uses for potentiating mGIluR4 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 disecase) in a subject, for example a mammal or a human.
H. KITS

[0175] In one aspect, the invention relates to kits comprising a compound having a

structure represented by formula (I):

Y.
/x‘/' \Z /
T \x3'7jk D R(M)
IO,
n
(19

2

including wherein: X is selected from S, CR’, N or NR’; X' is selected from S, CR”, N or NR”;
X% is independently selected from S, CR’>,NorNR’; X?isCorN; X*isCorN;mis0,1or2;n
is 1 or 2; D, when present, is CHa, CR’R?, CONH, or CONR?; Y is selected from N, NH or NR”;
Zis N, NR’, CRS; W is selected from S, O, NH, or NR’; A is selected from C3-Cy, cycloalkyl or
C;-Cy; cycloalkenyl or aryl or heteroaryl or C;-C, heterocycloalkyl or C;-Cy;
heterocycloalkenyl or 3-8 membered ring comprising C, O, S, and/or N; R' is independently
selected from hydrogen, halogen, aryl, heteroaryl, C.1¢ alkyl, Cs.19 cycloalkyl, OC;.o alkyl
(which would contain a Cs;_s membered ring containing C, O, S and/or N, optionally substituted
with one or more R*), OAryl (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/or R*), COHeteroaryl (optionally substituted with R' and/or R*), S(O),.



C201- 112C1F3N40 (4- ((1H-pyrazolo [4, 3-b] pyridi n- 3-

yDam no) - 2- chl orophenyl ) (3- (trifluoronethyl)phenypnmethanone mz = 417.0
[ MtH] ; >98002@1%oe@nd 254 nm 3880 39 Cl OHBN6 N- (pyri m di RCHABL)140R4618
pyrazol o[ 4, 3-b] pyridin-3-amne mz = B13.2 [MH; >98% @215 and 254 nm
8990 40 C151-111N5 N-(1H pyrazol o[ 4, 3-b] pyridin-3- yl)quinolin-3-amne Rt
0.495 min, nMz = 262.2 [M+ H; >98% @220 and 254 nm 961 41

,NR’R?, S(0)02CR’R?, CN or CF3; R? is independently selected from hydrogen, halogen, aryl,
heteroaryl, Cy_19 alkyl, Cs_1 cycloalkyl, OC,_4alkyl (which would contain a C;.s membered ring
containing C, O, S and/or N, optionally substituted with one or more Ry4), OAryl (optionally
substituted with R' and/or R?), OHeteroaryl (optionally substituted with R' and/or R*), NR3R4,
CR’R*, CONR’R", COCR’R", COAryl (optionally substituted with R' and/or R*), COHeteroaryl
(optionally substituted with R' and/or R?), S(0)s,NR’R*, S(0),,CR’R?,CN or CF3; R and R?
can optionally cyclize to form a ring comprising Cs-C; cycloalkyl or Cs-C;; cycloalkenyl or aryl
or heteroaryl or C;-Cy; heterocycloalkyl or 3-8 membered ring comprising C, O, S, and/or N,
optionally substituted with one or more Ry; R” is selected from hydrogen, Ci alkyl, Ca_io
cycloalkyl, aryl, benzyl, heteroaryl, halogen, CN, CF3;, CONR'R*, S(0),,NR’R*; R* is sclected
from hydrogen, C,alkyl, Cs_10 cycloalkyl, aryl, benzyl, heteroaryl, halogen, CN, CFs,
CONR’R*, CO, S(0),,NR’R*; R’ and R* can optionally cyclize to form a ring comprising C3-C1,
cycloalkyl or Cs-Cy, cycloalkenyl or aryl or heteroaryl or Cs-Ci, 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, C,¢ alkyl, Cs_1 cycloalkyl, aryl, heteroaryl, benzyl, OC,_1o
alkyl (which could contain a C3.3 membered ring containing C, O, S or N, optionally substituted
with one or more R*), CN, CF; or a pharmaceutically acceptable salt thereof or a
pharmaceutically acceptable derivative thereof, and one or more of a drug having a known side-
effect of increasing metabotropic glutamate receptor activity, a drug known to treat a disorder
associated with increasing metabotropic glutamate receptor activity, and/or a drug known to treat

the neurotransmission dysfunction and other disease states.

[0176] In various aspects, the kits can comprise disclosed compounds, compositions,
and/or products co-packaged, co-formulated, and/or co-delivered with other components. For
example, a drug manufacturer, a drug reseller, a physician, or a pharmacist can provide a kit

comprising a disclosed oral dosage forms and another component for delivery to a patient.

[0177] In further aspects, the kits can comprise one or more other components (¢.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



Cl OH6C1FN4AS N- (3-chl or o-4-fl uorophenyl)-1H pyrazol o[ 4, 3-d] t hi azol - 3-am ne
Rt =0.647 min, mz = 269.2 [M+ H; >97% @220 and 254 nm 1180 42

Cl 2H7C13N¥OM0(1310d603- t r i chl or ophenyl) - 1H pyrazol o[ 4, 3- bpp¥risdiin/o3s6asni ne Rt =
0.831 min, mz =313.0 [M+ H; >98%7™ 220 and 254 nm 721 WO

2011/ 100607PCT/ US2011/ 024618 89 43 C 2H/C12FN4

N- (3, 5-di chl oro-4-fluorophenyl)- 1H pyrazol o[ 4, 3-b] pyridi n-3- am ne

physician, or a pharmacist can provide a kit comprising one or more other components (¢.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.

I. EXPERIMENTAL

[0178] The following examples are put forth so as to provide those of ordinary skill in
the art with a complete disclosure and description of how the compounds, compositions, articles,
devices and/or methods claimed herein are made and evaluated, and are intended to be purely
exemplary of the invention and are not intended to limit the scope of what the inventors regard as
their invention. Efforts have been made to ensure accuracy with respect to numbers (e.g.,
amounts, temperature, etc.), but some errors and deviations should be accounted for. Unless
indicated otherwise, parts are parts by weight, temperature is in °C or is at ambient temperature,

and pressure is at or near atmospheric.

[0179] Several methods for preparing the compounds of this invention are illustrated in
the following Examples. Starting materials and the requisite intermediates are in some cases
commercially available, or can be prepared according to literature procedures or as illustrated
herein. All NMR spectra were recorded on either a Varian Inova 400 (400 MHz) or Varian Inova
500 (500 MHz) spectrophotometer. 'H chemical shifts are reported in & values in ppm downfield
from Me4Si as the internal standard in CDCls. 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
CDCI; carbon peak set to 77.23 ppm. Low resolution mass spectra were obtained on an HP1100
MSD with electrospray ionization. High resolution mass spectra were recorded on a Bruker
Daltonics 3T Fourier transform ion cyclotron resonance mass spectrometer (FT/ICR) with
electrospray ionization. Analytical thin layer chromatography was performed on EM Reagent
0.25 mm silica gel 60-F plates. Analytical HPLC was performed on an HP1100 with UV
detection at 214 and 254 nm along with ELSD detection, LC/MS (J-Sphere80-C18, 3.0 x 50 mm,



Rt =0.807 mn, mz =297.0 [M+ H; >98% @220 and 254 rim 410 44

C151- 115N50 1- (3, 4-di net hyl phenyl)-3-(1H pyrazol o[ 4, 3-b] pyridin-3-yl)urea
mz = 282W0 2pNHHG07>98% @ 215 and 254 nm 12800 45 CIOH7NBET/US2011/024618

N (1H pyrazol o[ 4, 3-b] pyri di n-3- ypthi&Azol -2-amne nfz = 218.1 [ M+tH]; >98% @
215 and 254 nm 10000 46 Cl 4H12FN50 1-(4-fl uoro-3-nethyl phenyl) - 3-

(1H pyrazol o[ 4, 3-b] pyri di n-3- yQurea

4.1 min gradient, 5%[0.05%TFA/CH3CN]:95%[0.05%TFA/H,0] to 100% [0.05%TFA/CHsCN].
Preparative purification was performed on a custom HP1100 purification system (reference 16)
with collection triggered by mass detection. Solvents for extraction, washing and
chromatography were HPLC grade. N-Boc-p-phenylenediamine was purchased from Fluka and
1,2-benzenedisulfonyl dichloride was purchased from TCI America. All other reagents were

purchased from Aldrich Chemical Co. and were used without purification.

General Scheme

Y F H !300
[\ 1) NHoNH,, 110 °C Y N, Boc,0, DMAP Yo N
_ - [ N - [ N
X* xZ EtsN, DMF, rt N
0 2) Bry, 2M NaOH, rt Br b
1 2 3

Aniline, Cs,COs3, Pdy(dba)s, EL I<
DCM rt

XPhos, 1,4-dioxane, 100 °C

4 5

General. All NMR spectra were recorded on a 400 MHz AMX Bruker NMR spectrometer. 'H
chemical shifts are reported in o values in ppm downfield with the deuterated solvent as the
internal standard. Data are reported as follows: chemical shift, multiplicity (s = singlet, d =
doublet, t = triplet, q = quartet, br = broad, m = multiplet), integration, coupling constant (Hz).
Low resolution mass spectra were obtained on an Agilent 1200 series 6130 mass spectrometer
with electrospray ionization. High resolution mass spectra were recorded on a Waters Q-TOF
API-US plus Acquity system with electrospray ionization. Analytical thin layer chromatography
was performed on EM Reagent 0.25 mm silica gel 60-F plates. Analytical HPLC was performed
on an Agilent 1200 series with UV detection at 214 nm and 254 nm along with ELSD detection.
LC/MS: (Phenomenex-C18, 2.1 X 30 mm, 1 min gradient,
7%[0.1%TFA/CH3CN]:93%[0.1%TFA/H,0] to 95%[0.1%TFA/CH3;CN]. Preparative
purification was performed on a custom HP1100 purification system (reference 16) with
collection triggered by mass detection. Solvents for extraction, washing and chromatography

were HPLC grade. All reagents were purchased from Aldrich Chemical Co. and were used



mz = 286.0 [ MtH; >98% @ 215 and 254 nm 6840 47 Cl | H/C12N5

N- (5, 6-di chl oropyridin-3-yl1l)-1H pyrazol o[ 4, 3-b]pyridin-3-amne Rt = 0.86
mn., nlz2we 88lo0pdir+ H]; >98% @ 254 rim 1020 48 C 2HI | CPN$/US2011/024618

3-chl or o- N2- net hyl - N5- ( 1Hpyr azol o[ 4, 38b] pyri di n-3- yl)pyridi ne-2, 5-di am ne
R =0.52mMn., mz =275 [M+ H; >98% @254 6440 49 C131-118N4

N- (cycl ohexyl net hyl ) - 1H pyrazol o[ 4, 3- b] pyri di n- 3-am ne

without purification.

N

z
\ //
N JZT

Br

3-bromo-1H-pyrazolo[4,3-b]pyridine (2). A mixture of 3-fluoro-2-formylpyridine (1) (1.02 g,
8.15 mmol) and anhydrous hydrazine (2 mL) was heated to 110 °C. After 16h, the rxn was
poured onto ice water and extracted with EtOAc (3 x 50 mL). The collected organic layers were
washed with Brine (100 mL), dried (MgSQ4), filtered and concentrated to provide a dark brown

oil.

LCMS: Ry = 0.102 min, >98% @ 254 nM, m/z = 1202 [M + H] .

The crude residue was dissolved in 2M NaOH (10 mL) and a solution of Br; (0.2 mL) in 2M
NaOH (5 mL) was added dropwise. After 3h at rt, NaHSOs (aqueous) (1 mL) was added
followed by 4N HCI (~6 mL). A solid precipitated and was collected by filtration and air dried
affording an off-white solid (463 mg, 29% yield over 2 steps).

LCMS: Ry = 0.270 min, >98% @ 254 nM, m/z = 200.0 [M + H]".

Br

tert-butyl 3-bromo-1H-pyrazolo[4,3-b]pyridine-1-carboxylate (3). To a solution of 2 (1.0 g,
5.05 mmol), DMAP (10 mg) and Et;N (0.88 mL, 6.31 mmol) in dry DMF (20 mL) was added at
rt Boc,O (1.39 mL, 6.06 mmol). After 16 h at rt, the rxn was added to EtOAc: H,O (1:1, 200
mL). The separated organic layer was washed with water (2 x 50 mL), brine (30 mL), dried
(MgS0y), filtered and concentrated to provide desired product 3 (1.3 g, 88% yield). Material

was taken through without further purification.



mz = 231.3 [ MtH; >98% @ 214 nm and 254 nm 5300 50 Cl 3H | C1N4

N- (3-chl orobenzyl)-1H pyrazol o[ 4, 3-b] pyridin-3-amne mz = 259.2 [ MtH] ;
>98% @ 2Moand/@eed7nm 17300 51 Cl 3HLOCIFNA N- ( 3- chl or o- #¢cfriuseoioioesszy 1) - 1H-
pyrazol o[ 4, 3-b] pyridin-3-amine mz =7277.1 [MH; 93.3% @215 nm >98% @
254 nm 7080 52

LCMS: Rt =0.793 min, >98% @ 254 nM, m/z=2982 [M + H] .

tert-butyl 3-((3-chlorophenyl)amino)-1H-pyrazolo[4,3-b]pyridine-1-carboxylate (4). A
mixture of 3 (505 mg, 1.7 mmol), Cs,COs (1.1 g, 3.4 mmol), Pd,(dba); (119 mg, 0.13 mmol) and
2-Dicyclohexylphosphino-2’,4',6'-triisopropylbiphenyl (XPhos) in a 50 mL round-bottomed
flask were subjected to evacuation and purging (3 x with Argon). A solution of 3-chloroaniline
(0.20 mL, 1.87 mmol) in 1,4-dioxane (0.1 M) was added. The rxn mixture was heated to 100 °C.
After 12h, the rxn was added to EtOAc:H,O (1:1; 250 mL) and the organic layer was separated.
The aqueous layer was reextracted with EtOAc (2 x 50 mL). The collected organic layers were
washed with brine (50 mL), dried (MgSQ,), filtered and concentrated to afford a crude solid.

The material was taken through to the next step.

Example 1: N-(3-chlorophenyl)-1H-pyrazolo[4,3-b]pyridin-3-amine

N-(3-chlorophenyl)-1H-pyrazolo[4,3-b]pyridin-3-amine. The crude residue was dissolved in
DCM (20 mL) at 0 °C and TFA (2 mL) was added. The ice bath was removed. After an
additional 30 min, the solvent was removed under reduced pressure and the residue was purified
by reverse phase liquid column chromatography (35-65% acetonitrile: water with 0.1%

trifluoroacetic acid) to yield an orange solid (0.29 g, 70% over two steps).

To obtain the HCl salt of the parent compound, the TFA solid (5) was added to DCM: NaHCO;



Cl 7H12CIN50 N-(3-chl oro-4-(pyridin-2- yloxy)phenyl)-1H pyrazol o[ 4, 3-
b]pyridin-3-amine Rt = 0.641 min, mz = 338.2 [M+ H; >98% @220 and 254
nm 112 53wQI26HIBNS7N- ( 1- et hyl - 1H-i ndol- 6-y1) - 1H PCT/US2011/024618

pyrazol o[ 4, 3-b] pyridin-3-amne R = B0567 nmn, nz = 264.2 [M+ H; >98% @
ELSD and 254 nm 3590 54 C151-113N502 7((1H pyrazol o[ 4, 3-b] pyri di n- 3-

yl ) am no) - 4- net hyl - 2H benzo[ b] [ 1, 4] oxazin-3(4H)-one Rt = 0.632 mn, mMz =

296. 0 [ Mt tLsuss RO 1B%20) Ane St 092 sSrated, dried (MgSOy), filtered and
concentrated. Afterwards, the title compound was dissolved in DCM (20 mL) and at 0 °C 4M
HCl in 1,4-dioxane (1 mL) was added. After 10 min, the ice bath was removed. A precipate
formed after 30 min. The solvent was removed under reduced pressure to afford N-(3-
chlorophenyl)-1H-pyrazolo[4,3-b]pyridin-3-amine HCI salt.
LCMS: Ry = 0.734 min, >98% @ 220 and 254 nM, m/z = 2452 [M + H]".
"H NMR (400 MHz, DMSO-d,): 8 9.50 (br s, 1 H), 8.48 (d, 1 H, J = 3.6 Hz), 7.98-7.97 (m, 2 H),
7.64 (dd, 1 H, J= 8.0, 1.2 Hz), 7.54 (dd, 1 H, J= 8.4, 4.4 Hz), 7.25 (dd, 1 H, J = 8.4, 8.0 Hz),
6.84 (dd, 1 H,J=17.6, 1.2 Hz).
HRMS, calc’d for C,HoN4CL[M + H]', 245.0594; found 245.0589.

Example 2: N-(3-chloro-4-fluorophenyl)-1H-pyrazolo[4,3-b]pyridin-3-amine

N-(3-chloro-4-fluorophenyl)-1H-pyrazolo[4,3-b] pyridin-3-amine (XX). Following a similar
procedure as (5), N-(3-chloro-4-fluorophenyl)-1H-pyrazolo[4,3-b]pyridin-3-amine was obtained
as an orange solid (61% yield).

LCMS: Rt =0.753 min, >98% @ 220 and 254 nM, m/z = 263.1 [M + H]".

'H NMR (400 MHz, DMSO-ds): 8 9.55 (br s, 1 H), 8.49 (s, 1 H), 8.11-8.10 (m, 1 H), 7.99 (d, 1
H,J=8.0 Hz), 7.66 (m, 1 H), 7.46 (m, 1 H), 7.30 (dd, 1 H, /=9.2, 8.8 Hz).

HRMS, calc’d for C1;HoN4FCI [M + H]', 263.0500; found 263.0499.

Example 3: N-(3-(trifluoromethyl)phenyl)-1H-pyrazolo[4,3-b]pyridin-3-amine



C151- 113N502 6((1H pyrazol o[ 4, 3-b] pyri di n-3- yl)am no) - 4-net hyl - 2H
benzo[b] [ 1, 4] oxazin-3(4H)-one Rt = 0.624 mn, nmz = 296.0 [M+ H; >98% @
220 and 280 20wv®06b0 56 Cl 3HI | CLNA02S N-( 3-chl or o- 4- PCT/US2011/024618

(et hyl sul fonyl ) phenyl) - 1H pyrazol o[#, 3-b] pyridin-3-amne Rt = 0.641 mn,
mz = 323.0 [M+ H; >98% @220 and 254 nm 7860 57 O 2H7F3N4
N-(2,3,5-trifluorophenyl)-1H pyrazolo[4, 3-b]pyridin-3-amne Rt = 0.733
mn, mz = 265.2 [M+ H; >98% @220 and 254 nm 782 58

LCMS: >98% @ 220 and 254 nm, m/z=279.2 [M+H]".

Example 4: N-(5-fluoropyridin-3-yl)-1H-pyrazolo[4,3-b]pyridin-3-amine

H
o~
N
NZ F
HN—
\
N

LCMS: >98% @ 220 and 254 nm, m/z =230.2 [M+H]".

Example 5: N-(3,4-difluorophenyl)-1H-pyrazolo[4,3-b]pyridin-3-amine

LCMS: >98% @ 220 and 254 nm, m/z = 247.2 [M + H]".

Example 6: N-(4-chloro-3-methoxyphenyl)-1H-pyrazolo[4,3-b]pyridin-3-amine

LCMS: >98% @), 220 and 254 nm, m/z = 275.2 [M + H]".

Example 7: N-(4-chloro-3-methylphenyl)- 1 H-pyrazolo[4,3-b]pyridin-3-amine



Cl 3HI | ENA02S N- (3-fl uoro-4- (nethylsul fonyl)phenyl)-1H

pyrazol o[ 4, 3-b] pyridin-3-amne Rt = 0.612 mn, mz = 307.0 [M+ H; >98% @
220 and 280 2010000 59 Cl 3HLOCLFNA N- ( 3- chl or 0- 4-f | uor epmArsgd) /024618

met hyl - 2H- pyrazol o[ 4, 3-b] pyridin- 3-afine Rt = 0.667 mn, mz = 277.2 [M+
H; >98% @220 and 254 nm 11900 60 C14H14N4 N-(3-ethyl phenyl)-1H

pyrazol o[ 4, 3-b] pyridin-3-amne Rt = 0.723, mz = 239.2 [M+ H; >98% @ 220
and 254 nm 2580 61

N
| N

~ /
N
HN
Cl

LCMS: >98% @ 220 and 254 nm, m/z= 259.2 [M + HJ".

Example 8: N-(3-chloro-4-methoxyphenyl)-1H-pyrazolo[4,3-b]pyridin-3-amine

LCMS: >98% @ 220 and 254 nm, m/z = 275.1 [M + H]".

Example 9: N-(3-(difluoromethoxy)phenyl)- 1 H-pyrazolo[4,3-b]pyridin-3-amine

LCMS: >98% @ 220 and 254 nm, m/z =277.2 [M + H]".

Example 10: N-(3-(difluoromethoxy)-4-methoxyphenyl)-1H-pyrazolo[4,3-b]pyridin-3-amine

LCMS: >98% (@, 220 and 254 nm, m/z = 307.2 [M + H]".



C161-1181\14 N-(3-(tert-butyl)phenyl)-1H pyrazol o[ 4, 3-b] pyridin-3-amne R
= 0.784 min, mz = 267.4 [M+ H; >98% @220 and 254 nm 7930 62 Cl 3H3F4N4
N ( 3- f | uowo-26t1/10060i7f | uor orret hyl ) phenyl) - 1H pyrazol o[ 4, BChjysgetilde4s18- am ne
Rt =0.798 min, mz = 297.2 [M+ H]; 898% @220 and 254 nm 217 WD

2011/ 100607PCT/ US2011/ 024618 90 63 C161415N502

6- ((1H pyrazol o[ 4, 3-b] pyri di n-3- yl)am no)-2, 4-di net hyl-2H

benzo[ b] [ 1, 4] oxazi n- 3(4H) - one

Example 11: N-(4-fluoro-3-methoxyphenyl)- 1H-pyrazolo[4,3-b]pyridin-3-amine

LCMS: >98% @ 220 and 254 nm, m/z = 259.2 [M + H]".

Example 12: N-(3-fluorophenyl)-1H-pyrazolo[4,3-b]pyridin-3-amine

LCMS: >98% @ 220 and 254 nm, m/z = 229.2 [M + H]".

Example 13: N-(4-chloropyridin-2-yl)-1H-pyrazolo[4,3-b]pyridin-3-amine

LCMS: >98% @ 220 and 254 nm, m/z = 246.2 [M + H]".



Rt = 0.654 min, mz = 310.2 [M+ H; >98% @220 and 254 nm 8340 64

Cl 9H13C1N4O (4-((1H pyrazol o[ 4, 3-b] pyri di n-3- yl)am no) - 2-

chl or ophewp(iptoadeyl ) met hanone mz = 349.1 [ M+H], 91. 8% PCERAB20MT{02428 2% @
254 nm 351 65 Cl 2HOFN4 N- (4-f | uor ophefdyl) - 1H

pyrazol o[ 4, 3-b] pyridin-3-amne Rt = 0.658 mn, mz = 229.2 [M+ H,; >98%
@20 and 254 nm 1420 66

Example 14: N-(5-chloropyridin-3-yl)-1H-pyrazolo[4,3-b]pyridin-3-amine

H
| N
N
HN —
N
N

LCMS: >98% @ 220 and 254 nm, m/z = 246.2 [M + H]".

Example 15: N-(6-chloropyridin-3-yl)-1H-pyrazolo[4,3-b]pyridin-3-amine

H
N
| LN
N
HN—y
\ ~—~cl
N

LCMS: > 98% @ 220 and 254 nm, m/z = 246.2 [M + H]".

Example 16: N-(5-chloro-2-fluorophenyl)-1H-pyrazolo[4,3-b]pyridin-3-amine

H
>
N
HN\Q
F

LCMS: >98% @ 220 and 254 nm, m/z = 263.2 [M + H]".

Example 17: N-(3-chloro-2-fluorophenyl)-1H-pyrazolo[4,3-b]pyridin-3-amine

LCMS: >98% @ 220 and 254 nm, m/z = 263.2 [M + H]".



C16HI | CIN6O N-(3-chl oro-4-(pyrazin-2- yloxy)phenyl)-1H pyrazol o[ 4, 3-
b]pyridin-3-amine Rt = 0.713 min, mz = 339.2 [M+ H; >98% @220 and 254
nm 108 6WQI24H3WB6edd4 N- (3, 5- bis(trifluoronethyl)phenyl) PCHUS2011/024618

pyrazol o[ 4, 3-b] pyridin-3-amne R = ®B5852 mn, nz = 347.2 [M+ H; >98% @
220 and 254 nm 3050 68 C 2H8C12N4 N-( 3, 4-di chl or ophenyl)-1H

pyrazol o[ 4, 3-b] pyridin-3-amne Rt = 0.784 mn, mz = 279.0 [M+ H; >98% @

220 and 254 nm 113 g}?ample 18: N-(m-tolyl)-1H-pyrazolo[4,3-b]pyridin-3-amine

H
~—N
| N

N

HNO/

LCMS: >98% @ 220 and 254 nm, m/z = 225.2 [M + H]".
Example 19: N-(3-methoxyphenyl)-1H-pyrazolo[4,3-b]pyridin-3-amine
N

|N/ /N \O

HN©

LCMS: >98% @ 220 and 254 nm, m/z =241.2 [M + HJ .

Example 20: N-phenyl-1H-pyrazolo[4,3-b]pyridin-3-amine

HN©

LCMS: >98% @ 220 and 254 nm, m/z=211.2 [M + HJ".

Example 21: 4-((1H-pyrazolo[4,3-b]pyridin-3-yl)amino)-2-chlorobenzonitrile

LCMS: >98% @ 220 and 254 nm, m/z =270.2 [M + H]".



Cl 2H8C12N4 N- (3, 5-di chl orophenyl)-1H pyrazol o[ 4, 3-b] pyridin-3-amne Rt =
0.803 min, nmMz =279.1 [M+ H; >98% @220 and 254 nm' 43 70 C 2H8CLFN4

N- ( 3- chl owo-28tifl0o0@rophenyl) - 1H pyrazol of 4, 3- b] pyri di n- BcardiSa@1/824618 0. 765
mn, mz =263.1 [M+ H; >98% @220 8&nd 254 nm 32 71 Cl 3H8F4N4
N-(4-fluoro-3- (trifluoronethyl)phenyl)-1H pyrazol o[ 4, 3-b] pyri di n-3-am ne
Rt =0.779 min, mlz = 297.2 [M+ H; >98% @220 and 254 nm 385 72

Example 22: N-(3-chloro-4-(trifluoromethyl)phenyl)-1H-pyrazolo[4,3-b]pyridin-3-amine

LCMS: >98% @ 220 and 254 nm, m/z =313.2 [M + H]".

Example 23: N-(2-chloropyridin-4-yl)-1H-pyrazolo[4,3-b]pyridin-3-amine

LCMS: >98% @ 220 and 254 nm, m/z = 246.2 [M + H]".

Example 24: N-(3-chloro-4-(pyrimidin-2-yloxy)phenyl)- 1H-pyrazolo[4,3-b]pyridin-3-amine

H
XN
| N
Nig cl Né\\>
HN O)QN

LCMS: >98% @, 220 and 254 nm, m/z = 339.2 [M + H]".

Example 25: N-(3-chlorophenyl)-1H-pyrrolo[3,2-b]pyridin-3-amine

H
N

P, N

N
HN\Q

LCMS: >98% @ 220 and 254 nm, m/z = 244.2 [M + HJ".



Cl 3HI | FNA02S N- (4-fl uoro-3- (nethylsul fonyl)phenyl)-1H pyrazolo
[4,3-b]pyridin-3-amne Rt = 0.623 nmin, nz = 307.0 [M+ H; >98% @220 and
254 nm 91WO0 268/1006HIFNAO0 4- ( (1H pyrazol of 4, 3- b] pyri di n- B€T/US2011/024618

yl ) am no) - 2-fl uorophenol Rt = 0.531 M’n, mz = 245.2 [M+ H]; >98% @ 220
and 254 nm 349 74 Cl 6H1I FN6O N-(3-fl uoro-4-(pyri mdin-2-

yl oxy) phenyl) - 1H pyrazol o[ 4, 3- b]pyridin-3-amine Rt = 0.656 mn, nz =
323.2 [M+ H; >98% @220 and 254 rim 2760 75

Example Formula MW ECsy (nM)
1 C12HgCIFN, 262.67 138
2 C12HoCINy 244.68 33

3 Ci3HoF3Ny 278.233 145
4 C11HgFN; 229.213 9180
5 CioHgFoNy 246.216 644
6 Ci3Hi CINSO | 274.706 1110
7 Ci3H11CINy 258.706 164
8 Ci3Hi CINSO | 274.706 282
9 Ci3H1oF2N,O 276.242 254
10 CisHioFoNLO, | 306.267 885
11 C13H1;: FNLO 258.251 1030
12 CioHoFN, 228.225 584
13 C11HsCIN; 245.668 284
14 C11HgCING; 245.668 353
15 C11HsCIN;s 245.668 5500
16 C12HgCIFN, 262.67 116
17 C12HgCIFN, 262.67 623
18 Ci3HioNy 224.261 514
19 Ci3H2N,O 240.261 169
20 CioHioNy 210.235 1440
21 C13HgCING; 269.689 93
22 C13HCIF3Ny 312.678 2150
23 C11HsCIN;s 245.668 1490
24 CiH11CINO | 338.751 116
25 C13H10CIN; 243.692 6360




Cl 8HL1FANS0 N-(3-fluoro-44(4- (trifluoronethyppyridin-2-

ypoxy) phenyl) - 1H pyrazol o[ 4, 3- b]pyridin-3-amine Rt = 0.824 mn, nmz =
390. 2 [ MWOHDP11/88@% @ 220 and 254 rim 497 76 CLl7H | CLFNRPOT/US2011/024618
N-(4-((5-chl oropyridin-2-yl)oxy)- 3-f8uorophenyl)-1H pyrazol of 4, 3-

b] pyridin-3-amne Rt = 0.793 mn, mz = 356.0 [M+ H; >95% @220 ri m and
>98% @ 254 nm 151 77 C17HI 1 C12N50 N-(3-chl oro-4-((6-chl oropyri di n-2-

ypoxy) phenyl) - 1H pyrazol o[ 4, 3- b]pyridin-3-anmine Rt = 0.815 nmin, mz =
372.0 [M+ H]; >98% @220 and 254 rim 88 78
EC50

Example | Formula Name LCMS (nM)

Rt = 0.645 min, m/z = 264
N-(3-chloro-4-fluorophenyl)-1H- [M + HJ; >98% @ 220

26 C11H,CIFNg pyrazolo[4,3-d]pyrimidin-3-amine | and 254 nm. 3070
N-(3-chloro-4-(pyrimidin-2-
yloxy)phenyl)-N-(pyrimidin-2-yl)- | Rt=0.767 min, m/z =
1H-pyrazolo[4,3-b]pyridin-3- 417.1 [M + HJ; >98% @

27 CyH;3CINGO amine 215 and 254 nm. 9070

Rt = 0.746 min, m/z =
N-(3-chloro-4-fluorophenyl)-1H- 264.1 [M + H]; >98% @
28 C1H,CIFNg pyrazolo[3,4-b]pyrazin-3-amine 215 and 254 nm. 156
Rt=1.02 min., m/z =
N-(4-isopropylcyclohexyl)-1H- 259.3 [M + H], >98%

29 CisHppNy pyrazolo[4,3-b]pyridin-3-amine @215 nm and ELSD 5220
N-(5-chloro-6-morpholinopyridin-
3-yl)-1H-pyrazolo[4,3-blpyridin-3- | Rt=0.77 min., >98% @

30 C15H15C1N60 amine 254 nm 2380
N-(5-chloro-6-(pyrrolidin-1-
yD)pyridin-3-yl)-1H-pyrazolo[4,3- Rt=0.71 min., m/z =315

31 C;5H;5CINg blpyridin-3-amine [M + H], 95% 254 @ nm 1550

m/z= 247.1 [M+H],
N-(6-chloropyrazin-2-yl)-1H- >98% @215 nm, 254 nm
32 CoH,CINg pyrazolo[4,3-b]pyridin-3-amine and ELSD 9990
Rt = 0.441 min, m/z =
N-(5-methylpyridin-3-yl)-1H- 226.2 [M + H]; >98% @

33 CoH N5 pyrazolo[4,3-b]pyridin-3-amine 215 and 254 nm. 7380
N-(5-chloro-2-fluoropyridin-3-yl)- | Rt =0.603 min, m/z =
1H-pyrazolo[4,3-b]pyridin-3- 264.2 [M + HJ; >98% @

34 C1H,CIFNg amine 220 and 254 nm. 597
3-(4-((1H-pyrazolo[4,3-b]pyridin-
3-yl)amino)-2-chlorophenyl)-5-

(tert-butyl)-1-methylimidazolidine- | Rt =0.94 min., m/z = 412
35 CyH,,CINO, | 2,4-dione [M + HJ; 90% @ 254 nm 753
Rt =0.592 min, m/z =
4-((1H-pyrazolo[4,3-b]pyridin-3- 261.1 [M + HJ; >98% @

36 CypHoCIN,O yl)amino)-2-chlorophenol 220 and 254 nm 217
N-(3,5-dimethylphenyl)-1H- m/z=239.1 [M+H];

37 CiaHi4Ny pyrazolo[4,3-b]pyridin-3-amine >98% @ 215 and 254 nm. | 177
(4-((1H-pyrazolo[4,3-b]pyridin-3-
yl)amino)-2-chlorophenyl)(3- m/z =417.0 [M+H];

38 CyH,CIF3N,O | (trifluoromethyl)phenyl)methanone | >98% @215 and 254 nm 3880
N-(pyrimidin-5-yl)-1H- m/z=2132 [M~+H];

39 CoHgNg pyrazolo[4,3-b]pyridin-3-amine >98% @ 215 and 254 nm | 8990

Rt = 0.495 min, m/z =
N-(1H-pyrazolo[4,3-b]pyridin-3- 262.2 [M + HJ; >98% @
40 C;sHy Ny yDquinolin-3-amine 220 and 254 nm. 961
Rt = 0.647 min, m/z =
N-(3-chloro-4-fluorophenyl)-1H- 269.2 [M + H]; >97% @
41 C1oHgCIFN,S pyrazolo[4,3-d]thiazol-3-amine 220 and 254 nm 1180
Rt=0.831 min, m/z =
N-(3,4,5-trichlorophenyl)-1H- 313.0 [M + HJ; >98% @
42 CpH,CL3Ny pyrazolo[4,3-b]pyridin-3-amine 220 and 254 nm. 721




Cl 3H I CINA N-(5-chl oro- 2- net hyl phenyl)-1H pyrazol o[ 4, 3-b] pyri di n- 3-am ne

Rt =0.761 mn, mz

Cl 2H7 C1LF2M0 2bt1(Be@@hl or o- 2, 4- di f | uor opheny1) -

amne Rt = 0.767 mn,

259.2 [M+ H; >98% @220 and >95%® 254 nm 410 79
1H pyr azol efa/uB26jpyoigli n- 3-
>98% @ 220 and 254 nm 342 80

Cl 2H7F3NA N-(3,4,5-trifluorophenyl)-1H pyrazol o[ 4, 3-b] pyridi n-3-am ne Rt

mz 281.2 [M+ 84 ;

0.759 min, mMz = 265.2 [M+ H; >98% @220 and 254 nm 146
N-(3,5-dichloro-4-fluorophenyl)- Rt = 0.807 min, m/z =
1H-pyrazolo[4,3-b]pyridin-3- 297.0 [M + HJ; >98% @

43 Ci,H,CLLFN, amine 220 and 254 nm. 410
1-(3,4-dimethylphenyl)-3-(1H- m/z = 2822 [M+H];

44 Cy5H,5NsO pyrazolo[4,3-b]pyridin-3-yl)urea >98% @ 215 and 254 nm 12800
N-(1H-pyrazolo[4,3-b]pyridin-3- m/z=218.1 [M+H];

45 CoH7NsS yl)thiazol-2-amine >98% @ 215 and 254 nm 10000
1-(4-fluoro-3-methylphenyl)-3-

(1H-pyrazolo[4,3-blpyridin-3- m/z = 286.0 [M+H];

46 C4 H,FNSO yl)urea >98% @ 215 and 254 nm | 6840
N-(5,6-dichloropyridin-3-yl)-1H- Rt = 0.86 min., m/z = 281

47 C11H;Cl,N5 pyrazolo[4,3-b]pyridin-3-amine [M + H]J; >98% @ 254 nm | 1020
3-chloro-N2-methyl-N5-(1H-
pyrazolo[4,3-b]pyridin-3- Rt=0.52 min., m/z = 275

48 CpH;; CINg yl)pyridine-2,5-diamine [M + HJ; >98% @ 254 6440

m/z =231.3 [M+H];
N-(cyclohexylmethyl)-1H- >98% @ 214 nm and 254

49 CisH Ny pyrazolo[4,3-b]pyridin-3-amine nm 5300
N-(3-chlorobenzyl)-1H- m/z =259.2 [M+H];

50 Ci3H; 1 CINy pyrazolo[4,3-b]pyridin-3-amine >98% @ 215 and 254 nm 17300

m/z =277.1 [M+H];
N-(3-chloro-4-fluorobenzyl)-1H- 93.3% @ 215 nm, >98%

51 C13H,CIFN, pyrazolo[4,3-b]pyridin-3-amine @ 254 nm 7080
N-(3-chloro-4-(pyridin-2- Rt=0.641 min, m/z =
yloxy)phenyl)-1H-pyrazolo[4,3- 338.2 [M + HJ; >98% @

52 Cy7H,CIN5O blpyridin-3-amine 220 and 254 nm 112

Rt = 0.567 min, m/z =
N-(1-methyl-1H-indol-6-y1)-1H- 264.2 [M + H]; >98% @

53 C;sHy3Ng pyrazolo[4,3-b]pyridin-3-amine ELSD and 254 nm 3590
7-((1H-pyrazolo[4,3-b]pyridin-3- Rt=0.632 min, m/z =
yl)amino)-4-methyl-2H- 296.0 [M + HJ; >98% @

54 C;5H13N50, benzo[b][1,4]oxazin-3(4H)-one 220 and 254 nm >10000
6-((1H-pyrazolo[4,3-blpyridin-3- Rt=0.624 min, m/z =
yl)amino)-4-methyl-2H- 296.0 [M + HJ; >98% @

55 CisH;3N5O, benzo[b][1,4]oxazin-3(4H)-one 220 and 254 nm 8140
N-(3-chloro-4- Rt =0.641 min, m/z =
(methylsulfonyl)phenyl)-1H- 323.0 [M + HJ; >98% @

56 C13H;,CIN,O,S | pyrazolo[4,3-b]pyridin-3-amine 220 and 254 nm 7860

Rt =0.733 min, m/z =
N-(2,3,5-trifluorophenyl)-1H- 265.2 [M + HJ; >98% @

57 CpH7F3Ny pyrazolo[4,3-b]pyridin-3-amine 220 and 254 nm 782
N-(3-fluoro-4- Rt =0.612 min, m/z =
(methylsulfonyl)phenyl)-1H- 307.0 [M + HJ; >98% @

58 Ci3H FN,O,S | pyrazolo[4,3-b]pyridin-3-amine 220 and 254 nm 11500
N-(3-chloro-4-fluorophenyl)-2- Rt=0.667 min, m/z =
methyl-2H-pyrazolo[4,3-b]pyridin- | 277.2 [M + HJ; >98% @

59 Cy5H,oCIFN, 3-amine 220 and 254 nm 11900

Rt=0.723, m/z = 239.2
N-(3-ethylphenyl)-1H- [M + HJ; >98% @ 220
60 CsHyNy pyrazolo[4,3-b]pyridin-3-amine and 254 nm 2580
Rt = 0.784 min, m/z =
N-(3-(tert-butyl)phenyl)-1H- 267.4 [M + HJ; >98% @

61 CieHigNy pyrazolo[4,3-b]pyridin-3-amine 220 and 254 nm 7930
N-(3-fluoro-5- Rt=0.798 min, m/z =
(trifluoromethyl)phenyl)-1H- 297.2 [M + HJ; >98% @

62 C3HgF4N, pyrazolo[4,3-b]pyridin-3-amine 220 and 254 nm 217




WO 2011/ 100607PCT/ US2011/ 024618 91 81 ClI 8H12C12N40 N-( 3-chl or o-4- (4-

chl or ophenoxy) phenyl) - 1H pyrazol o[ 4, 3-b] pyridin-3-amne Rt = 0.880 mn,
mz = 37IW0 2pNIboddy; >98% @ 220 and 254 nm 1540 82 Cl 3HPCEFN#2011/024618

N- (4-fl uoro-3-net hyl phenyl)-1H pyraz®l o[ 4, 3-b] pyridin-3-amne R = 0.710

mn, mz =243.2 [M+ H; >98% @220 and 254 nm 68 83 CI 3H | CILN4

N- (3-chl or o- 4- net hyl pheny1) - 1H pyrazol o[ 4, 3-b] pyri di n- 3-am ne
6-((1H-pyrazolo[4,3-blpyridin-3- Rt=0.654 min, m/z =
yl)amino)-2,4-dimethyl-2H- 310.2 [M + H]; >98% @

63 Ci16H;sN5sO, benzo[b][1,4]oxazin-3(4H)-one 220 and 254 nm 8340
(4-((1H-pyrazolo[4,3-b]pyridin-3- | nmv/z =349.1 [M+H],
yl)amino)-2- 91.8% @ 215 nm, 92.2%

64 CyoH;3CIN,O chlorophenyl)(phenyl)methanone @ 254 nm 351

Rt = 0.658 min, m/z =
N-(4-fluorophenyl)-1H- 229.2 [M + HJ; >98%

65 CpHoFN,y pyrazolo[4,3-b]pyridin-3-amine @220 and 254 nm 1420
N-(3-chloro-4-(pyrazin-2- Rt=0.713 min, m/z =
yloxy)phenyl)-1H-pyrazolo[4,3- 339.2 [M + HJ; >98% @

66 CisH;;CIN,O blpyridin-3-amine 220 and 254 nm 108
N-(3,5- Rt = 0.852 min, m/z =
bis(trifluoromethyl)phenyl)-1H- 347.2 [M + HJ; >98% @

67 C14HgFgNy pyrazolo[4,3-b]pyridin-3-amine 220 and 254 nm 3050

Rt = 0.784 min, m/z =
N-(3,4-dichlorophenyl)-1H- 279.0 [M + HJ; >98% @
68 C,HgClNy pyrazolo[4,3-b]pyridin-3-amine 220 and 254 nm 113
Rt = 0.803 min, m/z =
N-(3,5-dichlorophenyl)-1H- 279.1 [M + H]; >98% @
69 Ci,HsCLLN, pyrazolo[4,3-b]pyridin-3-amine 220 and 254 nm" 43
Rt =0.765 min, m/z =
N-(3-chloro-5-fluorophenyl)-1H- 263.1 [M + HJ; >98% @

70 C,HgCIFN, pyrazolo[4,3-b]pyridin-3-amine 220 and 254 nm; 32
N-(4-fluoro-3- Rt=0.779 min, m/z =
(trifluoromethyl)phenyl)-1H- 297.2 [M + HJ; >98% @

71 C13HsF4Ny pyrazolo[4,3-b]pyridin-3-amine 220 and 254 nm 385
N-(4-fluoro-3- Rt =0.623 min, m/z =
(methylsulfonyl)phenyl)-1H- 307.0 [M + HJ; >98% @

72 Ci3H FN,O,S | pyrazolo[4,3-b]pyridin-3-amine 220 and 254 nm 9100

Rt =0.531 min, m/z =
4-((1H-pyrazolo[4,3-b]pyridin-3- 2452 [M + HJ; >98% @

73 CpHoFN,O yl)amino)-2-fluorophenol 220 and 254 nm 349
N-(3-fluoro-4-(pyrimidin-2- Rt=0.656 min, m/z =
yloxy)phenyl)-1H-pyrazolo[4,3- 323.2[M + H]J; >98% @

74 Ci6H; FNO blpyridin-3-amine 220 and 254 nm 2760
N-(3-fluoro-4-((4-

(trifluoromethyl)pyridin-2- Rt = 0.824 min, m/z =
yhoxy)phenyl)-1H-pyrazolo[4,3- 390.2 [M + HJ; >98% @

75 CisH F4NsO blpyridin-3-amine 220 and 254 nm 497

Rt =0.793 min, m/z =
N-(4-((5-chloropyridin-2-yl)oxy)- 356.0 [M + HJ; >95% @
3-fluorophenyl)-1H-pyrazolo[4,3- 220 nm and >98% @ 254

76 Cy7H;;CIFN;O | b]pyridin-3-amine nm 151
N-(3-chloro-4-((6-chloropyridin-2- | Rt =0.815 min, m/z =
yhoxy)phenyl)-1H-pyrazolo[4,3- 372.0 [M + H]; >98% @

77 Cy;H;;CLN;O | blpyridin-3-amine 220 and 254 nm 88

Rt =0.761 min, m/z =
N-(5-chloro-2-methylphenyl)-1H- 259.2 [M + HJ; >98% @

78 C3H;,CINy pyrazolo[4,3-b]pyridin-3-amine 220 and >95%@ 254 nm 410
N-(5-chloro-2,4-ditluorophenyl)- Rt=0.767 min, m/z 281.2
1H-pyrazolo[4,3-b]pyridin-3- [M + HJ; >98% @ 220

79 C,H,CIF,N, amine and 254 nm 342

Rt =0.759 min, m/z =
N-(3,4,5-trifluorophenyl)-1H- 265.2 [M + HJ; >98% @
80 CoH,F3Ny pyrazolo[4,3-b]pyridin-3-amine 220 and 254 nm 146




Rt =
N-(2-
mn

0.770 m n,
fl uor o- 5- net hyl phenyl) - 1H pyrazol o[ 4, 3-b] pyri di n-3-am ne Rt
>98% @ 220 and 254 nm 314 85 ECIHSE@NA24618

247.2 [M +

mz

, Mz wo24Bu/10040M + H] ;
N- (3, 5-di fl uorophenyl)-1H pyrazol o £13-b] pyridin-3-amne m z
H; >98% @220 and 254 nm 101 86 Cl 3H | CLN4 N-(3-chl orophenyl)- N net hyl - 1H

259.2 [M+ H;

pyrazol o[ 4, 3- b] pyri di n- 3-am ne

>98% @ 220 and 254 nm 165 84 Cl 3H | FN4
= 0.711

N-(3-chloro-4-(4- Rt = 0.880 min, m/z =
chlorophenoxy)phenyl)-1H- 371.1 [M + HJ; >98% @

81 CigH1,CLN,O pyrazolo[4,3-b]pyridin-3-amine 220 and 254 nm 1540

Rt =0.710 min, m/z =
N-(4-fluoro-3-methylphenyl)-1H- 2432 [M + H]; >98% @
82 Ci3Hy FNy pyrazolo[4,3-b]pyridin-3-amine 220 and 254 nm 68
Rt =0.770 min, m/z =
N-(3-chloro-4-methylphenyl)-1H- 259.2 [M + HJ; >98% @
83 Ci3H;1CINy pyrazolo[4,3-b]pyridin-3-amine 220 and 254 nm 165
Rt=0.711 min, m/z =
N-(2-fluoro-5-methylphenyl)-1H- 243.1 [M + H]; >98% @

34 CisH FNy pyrazolo[4,3-b]pyridin-3-amine 220 and 254 nm 314
N-(3,5-difluorophenyl)-1H- m/z=2472 M+ H];

85 CpHgF>Ny pyrazolo[4,3-b]pyridin-3-amine >98% @ 220 and 254 nm 101

m/z=2592[M+ Hj;
N-(3-chlorophenyl)-N-methyl-1H- | >90% @ 220 and >95%@

86 Cy3H;; CINy pyrazolo[4,3-b]pyridin-3-amine 254 nm 8010
N-(4-(benzyloxy)-3-chlorophenyl)-
1H-pyrazolo[4,3-b]pyridin-3- m/z=351.2 [M+H]J;

87 CioH;5CIN,O amine >98% @ 220 and 254 nm | 426
(4-((1H-pyrazolo[4,3-b]pyridin-3- | nmv/z=367.1 [M+H];
yl)amino)-2-chlorophenyl)(2- >98% @215, 254 nm and

88 C1oH1»CIFN,O | fluorophenyl)methanone ELSD 311
N-(3-chloro-4- Rt=0.594 min, m/z =
fluorophenyl)imidazo[1,2- 263.2 [M + HJ; >98% @

89 C,HgCIFN, blpyridazin-3-amine 220 and 254 nm.
N-(4-((1,7-naphthyridin-8-yl)oxy)- | Rt=0.631 min, m/z =
3-chlorophenyl)-1H-pyrazolo[4,3- | 389.0 [M + H]J; >98% @

90 CoyH13CINcO blpyridin-3-amine 220 and 254 nm.
N-(3-chloro-4-fluorophenyl)-6-
fluoro-1H-pyrazolo[4,3-b]pyridin- | Rt=1.03 min., m/z =281

91 C1pH,CIF,Ny 3-amine [M + HJ; 90% @ 254 nm

Rt =0.649 min,, m/z =
N-(4-fluoro-3-methylphenyl)-1H- 2442 [M + H]; >98% @

92 CpH gFN5 pyrazolo[3,4-b]pyrazin-3-amine 220 and 254 nm.

Rt =0.697 min,, m/z =
N-(3-chloro-4-fluorophenyl)-1H- 268.0 [M + H]; >98% @

93 Cy;H,CIFN;S thieno[3,2-c]pyrazol-3-amine 220 and 254 nm.

Rt=1.25min., m/z =242
3-(m-tolylthio)-1H-pyrazolo[4,3- [M + HJ; >98% @ 220

94 C3Hy NS blpyridine and 254 nm
N-(3-chloro-4-fluorophenyl)-5-
fluoro-1H-pyrazolo[4,3-b]pyridin- | Rt=1.05 min., m/z =281

95 CpH,CIF,N, 3-amine [M + H]J; 98% 254 nm 312
N-(5-chloro-6-(pyridin-2-
yloxy)pyridin-3-yl)-1H- Rt = 0.86 min., m/z = 339

96 CiH;;CINcO pyrazolo[4,3-b]pyridin-3-amine [M + HJ; >98% 254 nm 3360

[0180] It will be apparent to those skilled in the art that various modifications and

variations can be made in the present invention without departing from the scope or spirit of the
invention. Other aspects of the invention will be apparent to those skilled in the art from

consideration of the specification and practice of the invention disclosed herein. It is intended



mz = 259.2 [M+ H; >90% @220 and >95%@ 254 nm 8010 87 Cl 9H15C1N40

N- (4- (benzyl oxy) - 3-chl orophenyl) - 1H pyrazolo[4, 3-b]pyridin-3- amne nmz =

351. 2 [ MwWOHD11/m80@% @ 220 and 254 nm 426 88 Cl 9H12C1FNA®CT/US2011/024618

(4- ((1H pyrazol o[ 4, 3- b] pyri di n-3- yl)®m no) - 2- chl or ophenyl ) ( 2-

fl uor ophenypnet hanone mlz = 367.1 [ MtH; >98% @15, 254 nm and ELSD 311 89
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.

[0181] Unless otherwise indicated, all numbers expressing quantities of ingredients,
properties such as reaction conditions, and so forth used herein are to be understood as being
modified in all instances by the term “about.” Accordingly, unless indicated to the contrary, the
numerical parameters set forth in the herein are approximations that may vary depending upon

the desired properties sought to be determined by the present invention.



Cl 2H8C1FN4 N-(3-chl oro-4- fluorophenyl)im dazo[ 1, 2- b]pyridazi n-3-am ne
Rt=0.594 min, mz = 263.2 [M+ H; >98% @220 and 254 nm 90 C20H13C1N60
N (4- ((1,woraphtobsori di n- 8-yl ) oxy) - 3-chl or ophenyl) - 1H pycaaskal42448
b] pyridin-3-amne Rt=0.631 min, mz 93389.0 [M+ H; >98% @220 and 254 nm
91 O 2H7C1F2N4 N-(3-chl oro-4-fl uorophenyl)-6-
fluoro-1H pyrazol o[ 4, 3-b] pyridin- 3-amne Rt = 1.03 mn., mz =281 [M+

. 0,
H,; 90% @254 nm CLAIMS

What is claimed is:

1. A method 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:

wherein: X is selected from S, CR’, N or NR’; X' is sclected from S, CR’, N or NR”; X? is
independently selected from S, CR’,NorNR’; X?is CorN; X*isCorN; mis 0, 1 or 2; n is 1
or 2; D, when present, is CH3, CR’R?, CONH, or CONR?; Y is selected from N, NH or NR®; Z is
N, NR’, CRS; W is selected from S, O, NH, or NR”; A is selected from C3-Cy, cycloalkyl or Cs-
Cy, cycloalkenyl or aryl or heteroaryl or Cs-Cy, heterocycloalkyl or Cs-Cy; heterocycloalkenyl or
3-8 membered ring comprising C, O, S, and/or N; R' is independently selected from hydrogen,
halogen, aryl, heteroaryl, C;.1o alkyl, Cs.19 cycloalkyl, OCi.jp alkyl (which would contain a Cs.g
membered ring containing C, O, S and/or N, optionally substituted with one or more R*), OAryl
(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/or R?),
COHeteroaryl (optionally substituted with R' and/or R?), S(0)o.NR’R?, S(0)o,CR’R*, CN or
CF3; R is independently selected from hydrogen, halogen, aryl, heteroaryl, Cy_jp alkyl, Cs_io
cycloalkyl, OCy_ 1y alkyl (which would contain a C;_s 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 Rz), NR;R4, CR'RY, CONR'R?, COCR’R?,



92 C 2H1O0YNS N- (4-fl uoro-3-nethyl phenyl)-1H pyrazol o[ 3, 4-b] pyrazi n- 3-am ne
Rt =0.649 min" mz = 244.2 [M+ H; >98% @220 and 254 nm 93 Cl | H/C1FN3S
N- ( 3- chl owo-24tflos@rophenyl) - 1H t hi eno[ 3, 2- c] pyr azol - 3- 2ETUS2R1/0251697 m n"
mz = 268.0 [M+ H; >98% @220 and 284 nm 94 ClI 3H I N3S
3-(mtolylthio)-1H pyrazolo[4,3- b]pyridine Rt = 1.25 mn., mz = 242 [M+
H ; >98% @220 and 254 nm

COAryl (optionally substituted with R' and/or R?), COHeteroaryl (optionally substituted with R’
and/or Rz), S(O)O_ZNR3R4, S(O)O_ZCR3R4, CN or CF;; R! and R? can optionally cyclize to form a
ring comprising C3-Cj, cycloalkyl or Cs-C;; cycloalkenyl or aryl or heteroaryl or Cs-Cy;
heterocycloalkyl or 3-8 membered ring comprising C, O, S, and/or N, optionally substituted with
one or more Ry; R is selected from hydrogen, Cy_salkyl, Cs.19 cycloalkyl, aryl, benzyl,
heteroaryl, halogen, CN, CF3, CONR’RY, S(O)O_ZNR3 R* R*is selected from hydrogen, C, alkyl,
Cs.10 cycloalkyl, aryl, benzyl, heteroaryl, halogen, CN, CF;, CONR’R?, CO, S(O)o_zNR3R4; R’
and R* can optionally cyclize to form a ring comprising C3-C, cycloalkyl or C3-C); cycloalkenyl
or aryl or heteroaryl or Cs-C;; heterocycloalkyl or 3-8 membered ring comprising C, O, S, and/or
N, optionally substituted with one or more R’; R is selected from hydrogen, halogen, C ¢ alkyl,
Cs.10 cycloalkyl, aryl, heteroaryl, benzyl, OC,.;¢ alkyl (which could contain a C;_s membered ring
containing C, O, S or N, optionally substituted with one or more R*), CN, CFs; or a

pharmaceutically acceptable salt thereof or a pharmaceutically acceptable derivative thereof.

2. The method of claim 1, wherein the mammal is a human.
3. The method of claim 1, wherein the dysfunction is Parkinson’s disease.
4. The method of claim 1, wherein the dysfunction is schizophrenia, psychosis,

“schizophrenia-spectrum” disorder, depression, bipolar disorder, cognitive disorder, delirium,
amnestic disorder, anxiety disorder, attention disorder, obesity, eating disorder, or NMDA

receptor-related disorder.

5. The method of claim 1, wherein the dysfunction is Parkinson’s disease; anxiety; motor
effects after alcohol consumption; neurogenic fate commitment and neuronal survival; epilepsy;
or certain cancers, for example, medulloblastoma, inflammation (for example, multiple sclerosis)
and metabolic disorders (for example, diabetes) and taste enhancing associated with

glutamatergic dysfunction and diseases in which mGluR4 receptor is involved.

6. The method of claim 1, wherein the mammal has been diagnosed with the dysfunction

prior to the administering step.

7. The method of claim 1, further comprising the step of identifying a mammal having a

need for treatment of the dysfunction.

8. A method for potentiating mGluR4 activity in a subject comprising the step of administering



95 d 2H7CLF2N4 N- ( 3-chl or o-4-f 1l uor ophenyl) - 5-
fluoro-1H pyrazol o[ 4, 3-b] pyridin- 3-amne Rt = 1.05 mn., mz =281 [M+

H ; 98% 280 20mvi806d796 CL16HI | CLN6O N- (5-chl oro-6- (pyri di RC2AIS2011/024618

yl oxy) pyridin-3-yl1l)-1H pyrazol o[ 4, 3-B] pyridin-3-amine Rt = 0.86 mn., mz
=339 [M+ H; >98% 254 nm 3360 [0180]It will be apparent to those skilled
in the art that various nodifications and variations can be nmade in the
presen i nvention w thout deF& ]%n fromthe §cope or irit of

t
i nvent? 81 SUBKCREA [epshns compou 8it FRRPAh aﬁl@%&&ﬁ&? FﬁreP’E?S?Iﬁ%‘E'éyéku 11 ed

I N t hgy@hllafrom consideration of the specification and practice of the
i nvention disclosed herein. It is intended W) 2011/100607PCT/ US2011/ 024618

X R&
7( \Xg'—)‘:k D 1-3)
( AN,
X' m
n
2

1)

2

wherein: X is selected from S, CR’, N or NR’; X' is sclected from S, CR’, N or NR”; X? is
independently selected from S, CR’,NorNR’; X?is CorN; X*isCorN; mis 0, 1 or 2; n is 1
or 2; D, when present, is CH,, CR’R?, CONH, or CONR?; Y is selected from N, NH or NR®; Z is
N, NR’, CRS; W is selected from S, O, NH, or NR”; A is selected from C3-Cy, cycloalkyl or Cs-
Ci2 cycloalkenyl or aryl or heteroaryl or Cs-Cy; heterocycloalkyl or C3-Cy; heterocycloalkenyl or
3-8 membered ring comprising C, O, S, and/or N; R' is independently selected from hydrogen,
halogen, aryl, heteroaryl, C,_jp alkyl, Cs.19 cycloalkyl, OC;_jp alkyl (which would contain a C;_g
membered ring containing C, O, S and/or N, optionally substituted with one or more R*), OAryl
(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/or R?),
COHeteroaryl (optionally substituted with R' and/or R?), S(0),NR’R", S$(0);,CR’R*, CN or
CF3; R is independently selected from hydrogen, halogen, aryl, heteroaryl, Cy_jp alkyl, Cs_io
cycloalkyl, OCy_j¢ alkyl (which would contain a Cs.s 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 Rz), NR;R4, CR'RY, CONR’R?, COCR’R?,
COAryl (optionally substituted with R' and/or R?), COHeteroaryl (optionally substituted with R'
and/or R?), S(0)o2NR’R*, $(0)0,CR’R?, CN or CF3; R' and R? can optionally cyclize to form a
ring comprising Cs-Ci;, cycloalkyl or Cs-Cy; cycloalkenyl or aryl or heteroaryl or Cs-Cy;
heterocycloalkyl or 3-8 membered ring comprising C, O, S, and/or N, optionally substituted with
one or more Ry; R is selected from hydrogen, Cy_salkyl, Cs.19 cycloalkyl, aryl, benzyl,
heteroaryl, halogen, CN, CF3, CONR’RY, S(O)O_ZNR3 R* R*is selected from hydrogen, C,¢ alkyl,



92 that the specification and exanpl es be considered as exenplary only,
with a true scope and spirit of the invention being indicated by the
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guantities of ingredients, properties¥%such as reaction conditions, and so
forth used herein are to be understood as being nodified in all instances
by the term "about." Accordingly, unless indicated to the contrary, the
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formula:

wherein: X is selected from S, CR’, N or NR’; X' is sclected from S, CR’, N or NR”; X? is
independently selected from S, CR’,NorNR’; X?is CorN; X*isCorN; mis 0, 1 or 2; n is 1
or 2; D, when present, is CH3, CR’R?, CONH, or CONR?; Y is selected from N, NH or NR®; Z is
N, NR’, CRS; W is selected from S, O, NH, or NR”; A is selected from C3-Cy, cycloalkyl or Cs-
Ci2 cycloalkenyl or aryl or heteroaryl or Cs-Cy; heterocycloalkyl or C3-Cy; heterocycloalkenyl or
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25. A compound having a structure represented by a formula:
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V4 \*Z

T/X\ 3__)—"k R(1_3)
X D
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wherein:
X is selected from S, CR’, N or NR’;
X! is selected from S, CR®, N or NR”;
X% is independently selected from S, CR’, N or NR’;
X*is Cor N;
X*is Cor N;
mis 0, 1 or2;
nis 1 or2;

D, when present, is CH,, CR® R4, CONH, or CONR? ;



3-8 nenbered ring conmprising C, 0, S, and/or N, R is independently
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cycl oal kyl ,R?3¢ MIde;[)éiﬁEﬁIﬁ&'lééIteéi fb(gﬁzlyhmggmﬁlolggh, ale%//m&@mg@m,ld_lggmgbgma c3_8

menbered ring contai ni n%. C 0, of N, optionally substi'tuted with one or
mor e RayloalRy, OCk3g alkyl (whidhrwenlp hentamaelits membsgredving porthinings@l @, § wat'eof, or a

phar maceuti.cal | yv. accept abl e deri yat Lwve er.eof. | no effechive to
Db enopar i b AR SRl n R e, DA BRIy By R VR Sl Rl

net ho®dteiobail (BptdnalWhgibeiititddieitcR! hnd/sr RE)MIRTR, CRARE ONR YT, COTR'REL hod of
claim13 wherein the cell is a human cell. 16. The method of claim 13,

wher eiGDA RS (ensionaliagibyélted;wigh Bt asl/en Rh GOlgtsresey! (piienally subsigntebnitadt i ng
st ep. apé/éaRgﬁggpg%ﬁgﬁ%ﬁ?fs&g%gtﬁsﬁﬁEN/\A} €Ln the subject is a mammual. 18.

The ne el n the subjéct is a human. WO
2011/ 10060 RPGhA BS264 bpvhld 8y&&e td ornhangresthpdsing CedCai epcldalkyhbeCeith,

contacting is via admnistration to a subject. 20. Th thod of claim1l13,
wher eiHClPrikeRd 9paty; BITI%%FIIOBI'Y 8r Sw@eaﬁqt%fpmlpa_@fylﬁtﬁmewgfrgg HRSLEBPIIHNL| ess
than abeytg %n@éﬂﬁ'éptiongljrys&ﬁtumxpﬂgof?éo%@ﬂe%la wherein the conpound

exhi bit's 'potentiation of” Md uR4 with an EC50 of |ess than about 1.0x10-6.

22. The netRicsisaécted BiomhyBrogandt eiatkyl,Hes 16 opgloalkyl, eyhibonzys, ipstreayl, at i on of
nd uR4 with as h out 1.0x10-7. 23. The method of claim
13, \A;I]@I\'Ig&ﬂ?r @ﬁe‘ﬁggﬂﬁ% embmqgot entiation of md uR4 with an EC50 of
I ess than aliqyieldot@dOmrydrogen, Crgalkyl, Ca.io cycloalkyl, aryl, benzyl, heteroaryl,

halogen, CN, CF3, CONR’R?, CO, S(0)¢oNR’R*;

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

R’ is selected from hydrogen, halogen, Cy_s alkyl, Cs_1o cycloalkyl, aryl, heteroaryl,
benzyl, OC;_jo alkyl (which could contain a Cz.s membered ring containing C, O, S or N,

optionally substituted with one or more R4), CN, CF;;



24. The nmethod of claim 13, wherein the conpound exhibits potentiation of
nd uR4 with an EC50 of | ess than about 1.0x10-9. 25. A conpound having a
st ruct ur ewpepriegwaedwred by a fornmul a: wherein: X is selpettusdotfioemsns, CR5,
N or NR5; Xl is selected fromsS, CR510N or NR5; X2 is independently
selected fromS, CR5, Nor NR5; X3is Cor NN X4is Cor N mis 0,1 or 2
nis 1 or 2; D when present, is CH2, CR3R4, CONH, or CONR3;

or a pharmaceutically acceptable salt thereof or a pharmaceutically acceptable derivative

thereof.

26.  The compound of claim 25, of the following formula:

27.  The compound of claim 25, wherein n is 2.
28. The compound of claim 25, wherein X is N, S, or CR’.
29. The compound of claim 25, wherein Y is N, or NH .

30. The compound of claim 25, wherein Z is N, NR’, or C.



WO 2011/ 100607PCT/ US2011/ 024618 99 Y is selected fromN, NH or NR5; Zis N,
NR5, CR5; Wis selected fromS, 0, NH, or NR5; Ais selected from
C3- C12 cywbaalikybeoor C3- Cl2 cycl oal kenyl or aryl or het ecoasgéiioe46C8- Cl2
het er ocycl oal kyl or C3-Cl2 heterocyclieal kenyl or 3-8 nenbered ring
conprising C, 0, S, and/or N, Rl is independently selected from

hydr ogen, hal ogen, aryl, heteroaryl, G 10 al kyl, C3-10 cycloal kyl, 0Cl1_10

al kyl (Whl would ¢ i.n r’re&b g containing C, 0, S and/or
N, optilonall CQH‘BQP‘?‘?‘E&%@”}/& C%@FFén ?r{tﬁ]g F%h];& OAryl (optionally
substituted with R and/or R2), OHetqroaryI (optlonally substituted with R
and/ oP2Rr2) Thees mou@:\%fﬁtiamtﬁ\lﬂéﬁﬁ CocRAREr SCoaryl (optional Iy substituted
with R and/or R2), COHeteroaryl (optjonally substituted with R and/or
R2), S0)0 T@N%moulst@ﬁﬂalmmerm Yorandpg’ are indeperiently Ciondependent | y

sel ected from hydrogen, hal ogen, aryl, heteroaryl, C1_10 al kyl, C3-10

cycl oadkkyl , TheCompOuad dxﬁ,dlai(mlﬁ,@ﬂlevamm)éf iséhtain a C3_8 menber ed i ng
containing C, 0, S and/or N, optionally substituted with one or nore R4),
QAr yl 3(50pt iThisabhiposnbst dlaitt 2 whictdin Rl is autghtiartedRa) ynsideiheedandydel deaqatfr@nal |y
substg}ﬁ? d with Rl and/.or R2), NR3R4, CR3R4 CONR3R4, COCR3R4, CQAryl
(opti ylycxsinherane puazipe -ty riRlidigadgusioliRe) thiazeioe T yEiding; (opt i onal |y
substi t ut ed with R and/or R2), S(O 2NR§R4 S(0) 0_2CR3R4, or CF3;

R and6RrR2 ddw copipeihef alaigydd. vﬂl@rqu@) én%aaﬁeulﬁ@epewlwélwﬁ@gegiemen

cyclo C k e r

het er ?&éé%(}xga?k@m% &%&%' Lll%rqr{)e a@dég r}lrtaeﬁgl r?i%l éﬁ?oélm%gﬁbsgglf 6%16

opt i omalekgarglubstituted with one or nore R4; R3 is sel ect ed from
hydrogen, Cl 6 al kyl, C3_10 cycl oal kyl, aryl, benzyl, heteroaryl, hal ogen,
CN, CB3, CaONRIBA o&(cﬂamahﬂﬁd%herem O- ar%s'@-pﬁ@iy@@i edgehﬁﬂnaﬂwdr}egs@&ryﬁa 6

al kyl, C3_10 cyclpoal kyl, aryl, benzyl, heteroaryl, hal ogen, CN, CF3
CC]\IRSI@erY@@ldHS:(@DYIZNR@RZIO “pyridineR3” and R4 can optional Iy cyclize to form a
ring conprising C3-Cl2 cycl oal kyl or C3-Cl2 cycl oal kenyl or aryl or

het er 3&r yl T cCByEURI dietlamodfy stheadik (-argl 0130-ieteerrnglrie dptianal]y sobspitited wghC, 0,

S, and/ naI substityte one or nore R5; RS is
sel ect? E%a?t 061&?1569&%&& Stﬁ)gledlbeel?&i ?f%/% ééhk;kyl C3_10 cycl oal kyl , aryl,
het er aryl benzyl , I&fCi?_r |ch coul d%cont ain a C3_8 nenbered ring

cont ai“Ai ng "The cgmipgl Ehel %‘t‘ﬁﬁ‘gtf? d with one or nore R4), CN,
CF3; WD 2011/ 100607PCT/ USZOll/ 024618

[0107]
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100 or a pharmaceutically acceptable salt thereof or a

phar maceutical |y acceptabl e derivative thereof 26. The conpound of clai m 25,
of the fowbaeiwgodoor mul a: 27. The conpound of cl ai m 25, palmarseéin/opdeils 2. 28.
The conmpound of claim 25, wherein Xid0N, S, or CR5. 29. The conpound of

cl aim 25, V\,herei nYis N or NH. 30. The conpound of claim25, wherein Z

is N, NR5, or C. WD 2011/100607PCT/ US2011/ 024618 101 31. The conpound of
cI aim 251_‘ wherein Wis NHH or NR5. 32. The corrpound of claim25, wherein X
NUNS. 33. The nd of claim Wner ein X2 and e
|n bpe de eatly C or Frhe conpoun cNai m 25, wherfgi n[X4Nis C.
St{’t uted @Jnd

t hi azol e, |:t d| ne.

The~g6 und ofo<l al erejl Ais /tl tute8 or un

sel ect edl henyl , N@Qéjw pyrazi neN—gyTim di ne, qui rmh.@
y
N
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36. The conpound of claim 35, wherein R and R2 are independentl|y hydrogen,
hal ogen, net hoxy, difl uoronethoxy, nitrile, optionally substituted 0-aryl,
opt i onal Iwo=otigtddoat ed 0- heteroaryl. 37. The conpoundPofi/ush@iles6s
wherein O-aryl is O-phenyl or 0-benzybd and O-heteroaryl is O-pyrimdine,
0- pyrazine, or O-pyridine. 38. The conpound of claim 36, wherein O-aryl or
O-heteroaryl is optionally substituted wwth at |east one hal ogen, at | east
one nethyl, and/or CF3. 39. The gonmpound of cla|n125 of the follomnng

for@[%u 2011/ 100607 NU32011/024@ 40. Af 5 eutlcal
conpbsAAfon conprws tiu repres by a

@ Conpo ying a s
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wherein: X is selected fromS, CR5, Nor NR5 X is selected fromS, CR5, N
or NR5; X2 is independently selected fromS, CR5, Nor NR5; X3 is Cor N,
X4 is C owoNp1mod&®70, 1 or 2; nis 1 or 2; D, when presemCI/US01TI461CR3RS,
CONH, or CONR3; Y is selected fromNIONH or NR5; Zis N, NR5, CR5; Wis
selected fromsS, 0, NH or NR5; A is selected from C3-Cl2 cycl oal kyl
or C3-Cl2 cycl oal kenyl or aryl or heteroaryl or C3- Cl2 heterocycloal kyl or

C3-C12 het erocycl oal ken -8 nenbered rin onpri sin d/ or
a0l R S msitSa elpRa ok Aopry tr e 4 ur Byt kel BY
het er @apdhulaCLl_10 al kyl, C3-10 cycl oal kyl, 0C1_10 al kyl (which would
contain a C3_8 nenbered ring containing C, 0O, S and/or N, optionally

substituted with one or nore \R4) QAryl (optionally substituted with R
and/ or R2), OHeteroaryl (opt/ohd-zy substituted with R and/or R2), NR3R4,

CR3R4, CONR3R4, COCR3 ryl ¢optionally substkg1 ed wwth R and/or R2),
stityted th R and//o ), S(0)0_2NR3R4,
3 f{D
m

COHet eroaryl (optional
S(0) 0_2CR3R4, CN or X

w

1)

2

wherein:

X is selected from S, CR’, N or NR’;

X! is selected from S, CR>, N or NR”;

X% is independently selected from S, CR’, N or NR’;

X*is Cor N;

X*is Cor N;

mis 0, 1 or2;

nis 1 or2;

D, when present, is CH,, CR® R4, CONH, or CONR? ;

Y is selected from N, NH or NR”;

Zis N, NR’ CR’,

W is selected from S, O, NH, or NR>;

A is selected from C;-C); cycloalkyl or Cs-Ci; cycloalkenyl or aryl or heteroaryl or Cs-
Ci, heterocycloalkyl or Cs-Cy; heterocycloalkenyl or 3-8 membered ring comprising C, O, S,
and/or N;

R' is independently selected from hydrogen, halogen, aryl, heteroaryl, C_jp alkyl, Cs_10
cycloalkyl, OCy.1¢ alkyl (which would contain a Cs.s membered ring containing C, O, S and/or N,
optionally substituted with one or more R*), OAryl (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/or R?), COHeteroaryl (optionally substituted with R’
and/or R%), S(0)o2NR’R*, S(0)o,CR’R*, CN or CF3;



WO 2011/ 100607PCT/ US2011/ 024618 105 R2 is independently selected from
hydr ogen, hal ogen, aryl, heteroaryl, Cl1 10 al kyl, C3-10 cycloal kyl, 0C1_10
al kyl (whwohowauwb@7cont ain a C3_8 nenbered ring cont ai niPeg/US2010/024618nd/ or

N, optionally substituted with one ontsrore R4), OQAryl (optionally
substituted with Rl and/or R2), OHeteroaryl (optionally substituted wwth R
and/ or NR3R4, CR3R4, CONR3R4, COCR3R4, COAryl (optionally substituted

th R t bst] t ut ed th d/
R, O?B%‘éégﬁé%e@cﬁb Gt gfom BB Oigpalotef 851 bt 5 cahbPiional 1y
cycli %?clb@lk ROR 3, 51@1%%%6@& Bnt&R (L2, AYEbasdH Kk thtalﬁ%rg@% oy g enyl
or ary eteroary Cl2 heterocycl oal kyl or 3-8 ne ered ri ,ng

conpr ioptierallg, substit@ed avidy ave oNmaspRio Oeirlyl(optitrtl fytsubssttutedl whthdheandfor Ré).e R4

e PR B8 G B Rl B R e e B
from MA%%tlonlL}BSLﬂ)kﬁmted nach Rﬁaﬂy@ﬂ 9| k@Hctcst 1 (oggmamb suMh&é@WitM'R

hal ogen, C&O 2NR3R4 nd R4 can optionally
cycli z"éd/toéRthSEﬁ)hZNRn% @éf%np& 1€ cycl oal kyl or C3-C12 cycl oal kenyl

compr 1 si ng e g G bpfiniy g 31%5?? S ARinf Gt R BE D e
R5 is cselbeldié@d of agiohiyelerogsh or ﬁa-b@glﬁﬂero@cl(ﬁm@}l oy B-8 038mb&red yink eamyibingar y! ,

het er gar benzyl, Cm al kyl (whjch could contain a C3_8 nenbered ring
cont aICI“II(ié @‘%OTIXISOI&PHNIYH&SPB‘F%‘IWS? @%%rtriﬂ?liﬁ’t%d W|th one or nore R4), CN,

[C):Egr maceut i ca% f%ﬁ%@%@g‘g’wgﬁﬁ &;@f}&/?% 1&2*' Tgh ﬁﬁfeltr%eggm’l ‘cal ly
accepthalvigen,d@X rCley, CONR RAeS@npoRiRd; of cl ai m 40, of t he fol | owi ng formul a:
HH R” is selected from hydrogen, C s alkyl, C3.19 cycloalkyl, aryl, benzyl, heteroaryl,
halogen, CN, CF3, CONR’R?, CO, S(0)¢oNR’R*;

R? and R* can optionally cyclize to form a ring comprising Cs-C;, cycloalkyl or C5-C;
cycloalkenyl or aryl or heteroaryl or C3;-C;, heterocycloalkyl or 3-8 membered ring comprising
C, O, S, and/or N, optionally substituted with one or more R’

R’ is selected from hydrogen, halogen, C_s alkyl, Cs_1o cycloalkyl, aryl, heteroaryl,
benzyl, OC;_1y alkyl (which could contain a C;_3 membered ring containing C, O, S or N,
optionally substituted with one or more R4), CN, CF;;;

or a pharmaceutically acceptable salt thereof or a pharmaceutically acceptable derivative

thereof, and
a pharmaceutically acceptable carrier.

41.  The compound of claim 40, of the following formula:




42. The conpound of claim40, wherein nis 2. 43. The conpound of cl ai m 40,
wherein Xis N, S, or CR5. 44. The conpound of claim40, wherein Y is N, or
NH. 45. TWe 20ormpoasnd of claim 40, wherein Z is N, NR5, @CTTS20u6/024bhe
conmpound of claim 40, wherein Wis NH06 or NR5. 47. The conpound of claim
40, wherein XI is N, or S. 48. The conmpound of claim 40, wherein X2 and X3
are independently C or N. 49. The conpound of claim40, wherein X4 is C.

50. The conpound of claim 40, whgrein Ais substituted or unsubstituted and
sel ected from phenyl, cycl ohexane,_ pyrazine, pyrimdine, quinoline,

thi azole, or pyridine. WO 2 163 07PCT/ US20%1/ 024618 107 51. The
conpound of claimb50, wherefn a ?? are i ndependently hydrogen,
(1 .

hal ogen, net hoxy, difl uorofet hoxy, Ple/ opt\onal | y substituted O-aryl,
optionally substituted 0- h oaryl W \sm| THe qdonpound of cl ai m 51,
wherein O-aryl is O-phenyl or 0-benzyl; gteroaryl is O-pyrimdine,

0- pyrazi ne, or O-pyridine. 53. The conpound of ®Faim 51, wherein O-aryl or
O-heteroaryl is optionally substituted with at | east one hal ogen, at | east
one net hyl, and/ oM CF3. H

~ 1y < Rl
Had GAad

42. The compound of claim 40, wherein n is 2.

43, The compound of claim 40, wherein X is N, S, or CR’.

44, The compound of claim 40, wherein Y is N, or NH .

45, The compound of claim 40, wherein Z is N, NR’, or C.

46.  The compound of claim 40, wherein W is NH, or NR”.

47. The compound of claim 40, wherein X'isN, or S.

48.  The compound of claim 40, wherein X* and X’ are independently C or N.
49.  The compound of claim 40, wherein X" is C.

50.  The compound of claim 40, wherein A is substituted or unsubstituted and selected from

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



54. The conpound of claim40, of the followng fornula: W) 2011/100607 108
HHH /....- Ns/..--NNi s/.-s ti\l INI/N/N HNHN CI, PCT/US2011/024618
WO 2011/100607 PCT/US2011/024618
107

51.  The compound of claim 50, wherein R' and R” are independently hydrogen, halogen,
methoxy, difluoromethoxy, nitrile, optionally substituted O-aryl, optionally substituted O-
heteroaryl.

52.  The compound of claim 51, wherein O-aryl is O-phenyl or O-benzyl; and O-heteroaryl is
O-pyrimidine, O-pyrazine, or O-pyridine.

53.  The compound of claim 51, wherein O-aryl or O-heteroaryl is optionally substituted with

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

54.  The compound of claim 40, of the following formula:

[0108]
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Cl 55. A nethod for potentiating m3d uR4 activity in at |east one cel
conprising the step of contacting the at |east one cell with at | east one
conpound w0 20114006025, i n an anmount effective to potenti aCe/usBRongecept or
activity in the at least one cell. W3 2011/ 100607PCT/US2011/ 024618 110
56. A nethod for potentiating nd uR4 activity in a subject conprising the
step of admnistering to the subject a therapeutically effective anount of

at IeastHone conmpound of c¢laim25, in a dosage and anount eff ctive to

pot i aje nd uR4 re t activity i NSubj ect. 57. t hod of

| m 56, Nwherein the spibjrct is a ma . N58. The net hipd f‘mlein156,
mhe qFn~{he subj ect uman. ©059. thod ofl claim er\ei nClt he
subj ect n dlagnosem i a need forHYey'€nli ati on oflﬂH ceptor
activity pr\ov’ ¢l t he adm ni ing step. 60, e nmethod of cla 6,

further conprising the step of identifying aFsubject having a need for
potentlatlon of m3 uR4 receptor activity. L 6L A nmet hod for the treatnent

|s rder aSSOCI mnth n&E uR4 r transm ssion d tion and

|Sﬁase statedl i gl conpflii s @ t he step of jad Peterlng to
the | east ohe nd of cla|n125 a dosageNan
effectlvsq eat t he dIS oin the na".t 62. The neth ﬁ\%isz
wherein the gorder is selecteﬁmtrontpsycho , 3thi zophreni a, nduét
di sorder, distuptive behavior ﬁégbrder blpolar di sorder, psychotic

epi sodes of anxiety, anxiety assteiated with psychosis, psychotic nood
di sorderg such as severe praj or depressive disorder; mpod disorders

ass Nd with psy Ndi sorders, acute mani a, depression associ at ed

with b ar di sorde(, di so pers associ ated wth schi zophreni a,
behaW¥i or &l i estatNons of F retardation, conduct disorder, autistic
disordeﬁ”‘ﬁiiggent disord@?sgfjgurette S syndrone akinetic-rigid syndrone,
novenent di ers associate th Parkinson's di sease, tardive dyskinesi a,
drug i nduced and neur odegenerati on based dyskinesias, attention deficit
hyperact|V|ty dlsorder cognitive disorders, denmentias, and nenory

H H
N
di S cl N/\\> [ T o« ® "\ [ N
/ / / / PN P, P/,
>~N N N N
HN F HN
’
’



63. The nethod of claim®61, wherein the disorder is Parkinson's disease.
64. The nmethod of claim®6l, wherein the disorder is a neurological and/or
psychi at rwo 2diigior@er associ ated with m3@ uR4 receptor acPCEiusgoldpsfounct i on.
WO 2011/ 100607PCT/ US2011/ 024618 111 165. The nethod of claim 61, wherein
the disorder is a neurological or psychiatric disorder associated with

nd uR4 neur ot ransm ssi on dysfunction selected from schizophrenia,
psychosi s, "schi zophrenl a-spectrupt di sorders,_depression, bl pol ar

di sgﬁg%m, cogni t “disorders, (E};; rium arm@“dr dicsor dgry, w anxi ety

di so¥ éttent’fo orders,NQ ify, eati ngHNd@rdersN

receptor sat ed di so rs. 66. Th hod of cl 61, wher he manmal
is a human. 2 67. The nethod of cl al m 61, ’ wher ei n t he manmal has been

di agrpled with the i sorder pr to the adm sterl ng st " The

met het¢of _odai m 8k~ ur'xher co@i(m ng~t he s ent iff’ marrmal
havi ng™ ed for tt nt of the& @ grder . thod for the

manuf acture of a nedi canent for pot ent i at/i ng nd uRﬁ ceptor activity in a
rramml compri si ng corrbanl ng a ceapo chavi ng a streucture Jgpresent ed by a
for E;V&‘I@NEI n: sel ectﬁg}j\ : O@ES @rs sel ected from
, or RSQQ |Fndepe t‘ly sel ectg’\gﬁ ; CR5, m NR5; X3 is
Cor ;X4|s A s 0, Lor 2, nis 1% 2, D,'vvhenpr%?rent is CH2,
CR3R4 CONH, or CO\IRB Y i's sel ected fromN, NHor NR5 Zis N7 NR5, CR5; W
‘acted fro "0, Ol\IH or A is sele tthr QyMC3- mZWIkyI or
% | oal k aryl g@ryl or >=Het | gl kyl or
C3 ClZ rocycloal er'ed ring cohprisrng C 0, S, and/or
i s i ndependent | w sel ect ed from;lhydr ogen, hal egen, aryl, heteroaryl,

c1 YL C3_1@-cy, yl, al kyl (whirc ul d eemtma C3_8
n& rll/%\g co&d}m@d@ (?%m@r N, o y sut{éfm*m w th one
ub

more R4), QAryT (opti onal I y stituted with R fand/ or ’F?Z) OHet er oar yl
(opt JNQHJ?VEEFI ﬁsubst nNtNutJéiFvvl th qlnd WO 20:1@\1 1pQ607PCT/ US2011/ 024618 112
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55. A method for potentiating mGluR4 activity in at least one cell comprising the step of

contacting the at least one cell with at least one compound of claim 25, in an amount effective to

potentiate mGluR4 receptor activity in the at least one cell.



R2), NR3R4, CR3R4, CONR3R4, COCR3R4, COAryl (optionally substituted with R
and/or R2), COHeteroaryl (optionally substituted wwth R and/or R2),

S(0) 0_2NR884£0118(00900_2CR3R4, CN or CF3; R2 is independen®PCy/tsediamr4sds f r om
hydr ogen, hal ogen, aryl, heteroaryl, 1@ io al kyl, C3-10 cycloal kyl, 0Cl1_10
al kyl (which would contain a C3_8 nenbered ring containing C, 0, S and/or
N, optionally substituted with one or nore R4) QAryl (optionally

substituted wth and/ or. Het er.oar yl ptionall ubst i ut ed with R
and/ or®R2) A Riedd, fo @%ﬁﬁla“&@q@kﬁ R SUBR AR e ﬁﬁaﬁepy subst i t ut ed
W th Ryn@nsesn B&)w s%&ta% g;%éﬁhcz(lgpéff&ﬂ% hivo@RFhi fobt @le WbhPolRld FREiQr
R2), S(0) 0_2N or CF3; and R2 can optionally

cycli 26, mx dasagﬁ aldranmgmtoﬁgmvsﬂmgot@mmm@y%ﬂ oakRipl agrvitg3n GkBubject. oal kenyl
or aryl or heteroaryl or C3-Cl2 heterocycloal kyl or 3-8 menbered ring
conprigsi ng nd/ o gna tituted with one or nore R4,
R3 is 5§el egt%ee&%ﬂrmidm Claro%6érwhe%?ﬁ@e SPby?’(t lgégl? %:iycl oal kyl, aryl, benzyl,
heteroaryl, halogen, CN, CF3, CONR3R4, S(0)0 2NR3R4; R4 is sel ected from

hydr og8n, Qihetnahdd/df, cl&ith 36) wihigadioeielsybjectas whumaenzyl , het eroaryl, hal ogen,
CN, CF3, CONR3R4, CO S(0)0_2NR3R4; R3 and R4 can opti onal |y cycl ize to
forma _ring,co i Si .C3-:C12 cycl. oal 1 Iken or aryl or
heterggryl %@n@ﬂ%ﬁ%ﬂﬂ@@ r%%?hm@é?t Qe?ﬂa‘%ﬂ @n(?S%fﬂl sing C, 0,
S, angoRhtillioPHh@NM4 Mc h{’w?‘q oMbtk &ﬁﬁinﬁ'ﬁer rsf?e R5 RS is selected
from hydrogen, hal ogen 1 6 al ky C3_10 cycl oal aryl, heteroaryl,
benzyl, OC io alk ﬂvx/m ch could contain a C3_8 rrenbered ring containing
C, 0, 68 or Tme rmﬁm%@fa 4ign Hyherther germrising thegitep GridendifenRa subjon hagig;a

or a ph (Hra enl[lgtaH aﬁﬁ&g‘t alcoel 01rsa]ﬂtltther eof or a pharmaceutically
accept &rivatl Ve nfl ereot. MWt a 3bhar maceutical ly acceptable carrier.
70. Use of a conpound for potentiating md uR4 receptor activity in a manmal,
wher eign. t he\ aethoddodthbasatmedt sl tivsrder Bpoasedvitl hfluR 4 urottagsmisibh

2011/ 100607PCT/ US2011/ 024618 113 wherein: X is selected fromS, CR5, N or
NR5:  dysfugetion androdher dissasestatesig 2 mprgmahgemprising the stepopafawnitisinedelthct ed
from ng;\%% nis 1
or 2; %E? earg %[?rglreosdegﬁmp%ﬁn%ﬁif Sl 2% i gég;\l%egn&) B%Htrg,ffe&l?estoiﬁeﬁ%eglt% ed fromN,
NH or diM@bder zn the iNmmNBES, CR5; Wis sel ect ed fromS, 0, NH or NR5; Ais

sel ected from C3-C12 cycl oal kyl or C3- Cl12 cycl oal kenyl or aryl or

remberea r i TR PG € er e mipeierts “getse o aatuiont] ONEP Rt od
from hygare @ﬂordféﬁ|d‘i’§@§hve€tfe}ﬂtwoﬂ'@§&ﬂ&af)%blar @ﬂsmg&r ? s¥dHotic @ﬁm&&bs@fﬁhﬂ@ﬂykw

0C1_10 al kyl (\/\hlc woul d contain a C3_8 nbered ring containing C, 0, S
and/ ornketyopssoated Wythmslﬁmwqunmmsmerﬁﬁm@ aM}ivermmr d(enlf@sslmmal |y

subst i th RI
R Tt Rt I T e R e
WI t h Wlth’:\lﬁlﬁél@f dic@der, ©{dodtdeyoddury hssOEipict avithl dcklzsptbsﬁlatbﬂh@ﬁiowl hfanﬁfbstﬁmih/sor
0)0 2NR3R4, S(0)0 2CR3R4, CN or CF3; R2 is independently sel ected
from 3] FFtaIH&‘F%éﬂndu&F 9/1|80rd%%ﬁ1%1&rdgﬁorde@1m%era¢qtwsordee& Tougsiteisoal kyl ,
0Cl_ 1 L t 0, S
andT o RS, PR SrGiAG, B s IR RGBTl PR Bl
subst |tartitwediymk1hémﬂdr@mdﬂmcredﬁﬁ)i ,neﬁlidde@ne]atiyﬂl bisedtdydnadsiag, stdnsion Hefied with R
and/ or CR3R4, Cg;l ryl é@? tionally substituted
o th RPERHOD G dereeqgaftive iy er% &lamea"ﬁ%w BOE ¢10'86wi th” R and/ or
R2), S(0)0_2NR3R4, S(0)0_2CR3R4, CN or CF3; R and R2 can optionally
cycli zg. t o MRMBtRod dMBaifOORWHSENE tHedti Setder Gy PARA &Y dREage3- C12 cycl oal kenyl
or aryl or heteroaryl or C3- C12 heterocycl oal kyl or 3-8 nenbered ring
conprising C, 0, S and/or N optionally substituted with one or nore R4;

R3 i s 6del eéfthéemefthqdwﬁrglwrb@eﬁv ewin healiseyiler igBnagologicrbandkyipsydisic benzyl
het er %gg\lf{% R3R4; R4 is selected from
hydro%&&%fg%Cﬁ%%%lt%l%ﬁgecc oa (5%ty%§9ﬁ1 ot enzyl, heteroaryl, hal ogen,

CN, CF3, CONR3R4, CO, S(0)0_2NR3R4; R3 and R4 can optlonally cycllze to
forma ring conprising C3-Cl2 cycl oal kyl or C3-Cl12 cycl oal kenyl or aryl or
het eroaryl or C3-Cl2 heterocycl oal kyl or 3-8 nenbered ring conprising C, O,
S, and/or WD 2011/ 100607PCT/ US2011/ 024618 114 N, optionally substituted
with one or nore R5; R5 is selected from hydrogen, hal ogen, G _6 al kyl,
C3_10 cycl oal kyl, aryl, heteroaryl, benzyl, Cmal kyl (which could contain a
C3_8 nenbered ring containing C, O, Sor N, optionally substituted with one
or nore R4), CN, CF3; or a pharmaceutically acceptable salt thereof
or a pharmaceutically acceptabl e derivative thereof,



or a pharmaceutically acceptable salt thereof or a pharmaceutically
accept abl e derivative thereof 71. The use of claim 70, wherein the
conpound w®httseopot enti ati on of nG uR4 with an EC50 ofCirassotiioasigbout

1. 0x10-5. 72. The use of claim 70, wherein the conpound exhibits
potentiation of nd uR4 with an EC50 of |ess than about 1.0x10-6. 73. The
use of clain170 wherei n the conpound exhibits potentiation of md uR4 with

an EC5 ess hout 1.0x10-7... 74. .The use of cl ai ein the
R opodd e ana ot GO e PRt ihedispRder it £ RetplogBbSTRYS %tﬁlcthSQFF{eébout

1. Ox1Qg&ciateltPwitd BGIHRE nOirofhRinis{Sh d}Vyﬁﬁfcﬁbﬁ‘ sd1B&c £ RIRO kﬂl@zo%h b§ych051s
potentiation of nd uR4 with an EC50 'of | ess than about 1 10- 9. ‘The

use of‘sdlizuphrenis- Smh@um dispteers deppossi, bpobodsordsd, omgnllﬁvadphaiermdelmum,al |y
acceptable carrier rei.n the mal |

o g QR ansoly gTelS fuliof Lot phttli Elite WG ETIRINRR o) i 1y
70, asa@pkﬁeahﬁgmkmgkxﬁ disorder in a mammal. 80. The use of claim 79,
wherein the disorder is a neurological and/or psychiatric disorder or other
di sease state associated with nd uR4 recePtor activity dysfunction. WO
2011/ o060 7AbeTatpbatiyigpusl svheran thymanmmal iygdugrnc| ai m 79, wherein the

di sorder is Parkinson's disease.

67.  The method of claim 61, wherein the mammal has been diagnosed with the disorder prior

to the administering step.

68.  The method of claim 61, further comprising the step of identifying a mammal having a

need for treatment of the disorder.

69. A method 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:
/l \

<In xs--%@@

wherein: X is selected from S, CR’, N or NR’; X' is sclected from S, CR’, N or NR”; X? is
independently selected from S, CR’,NorNR’; X?is CorN; X*isCorN; mis 0, 1 or 2; n is 1
or 2; D, when present, is CH3, CR’R?, CONH, or CONR?; Y is selected from N, NH or NR®; Z is
N, NR’, CRS; W is selected from S, O, NH, or NR”; A is selected from C3-Cy, cycloalkyl or Cs-

X

2

Cy, cycloalkenyl or aryl or heteroaryl or Cs-Cy, heterocycloalkyl or Cs-Cy; heterocycloalkenyl or
3-8 membered ring comprising C, O, S, and/or N; R' is independently selected from hydrogen,
halogen, aryl, heteroaryl, C,.jp alkyl, Cs.1¢ cycloalkyl, OC;_jo alkyl (which would contain a Cs_g
membered ring containing C, O, S and/or N, optionally substituted with one or more R*), OAryl
(optionally substituted with R' and/or R*), OHeteroaryl (optionally substituted with R' and/or



82. A nethod for the treatnent of a neurotransm ssion dysfunction or other
di sease state associated with m@d uR4 activity in a mammal conprising the
step of cwoadnmiymi®@rering to the manmal at | east one compol$2eIN/o26dDSage
and anount effective to treat the dydiunction in the mammual, the conpound
having a structure represented by a fornula: wherein: X is selected from
S, CR5, Nor NR5; Xl is selected fromS, CR5, N or NR5; X2 is independently

o1 o TN RRGEEP ok 86 C6eRaRE e A iipenion St doxiiR P R ect ed
from NoMHeRhryNptiohallp ststitIR?, widRR alyg/blsR e@@f}B 8GR TG @P ;ORIRENG: NR5; A

is select ed from C3-Cl2 cycl oal kyl or 12" ¢ycl oal kenyl “or aryl or
het er diyR’ tsrm@eml@tlh@ele@t@dﬁohdmdkggenohalwmwl theteevangly €1 oal Ky 1o or 3 8

T oo ey obisa IR PRl Which g Sorufi S OF  Mesgbopgt Bpk SRR t@%% &

0CL_1Qpabkitly suwktiteldd wathl she @ iioré mﬁo@ﬁyﬁ(o@ﬁmyy%dbgmmgd C\Qﬂhtlall 4mdng RO, 0 's
and/or N, optionally substituted w one, or nore R4 E"p“ onally

subst [QHtean (thlRpalthbé‘iituF@)Wlth)ﬁeﬂ@/@aRW Rabe FBRLIGONGIR: CORRR o (h R

a0 BRRRy R lcd TN iy TGOS (opRREAS bt RERR 1 &

:32) ﬁﬁgboE)R?)\lRma%izNﬁfm (S_(_(Z)&BGRﬁR“ CN @fCKSER,éaR?lS? gari as;fie)pealrnydeyaﬂﬂzytcf&in?acft Ied
rom rogen al ogen et er oar 1 1 , 10 cycl oa ,
0Cl1 16%&0@;911@@%% WEYF! aalgblrﬂré%rplac@g@kﬁ%ﬂﬁé?@g %’%afoelaﬁtbra%?fwg C 36 S
and/ Orhe%rocggfo'aﬂ%ﬁﬁ% 3’ ‘t;e'réd"in?éjcd% I%l@e TR for Iﬁ‘”optl%'l suﬁ)ﬁf?ﬁtb&)ﬂ%l

substitute eroaryl” (optional Ty substituted with Rl
and/ oronRay moNRBRR’ 1£E&®4¢d CONRI BYb 2 CAGR3RY,, CQAcydloflbplt aryhdkehyylsubstit ut ed

thRI d/ 0 4 substituted with R
Ry GOk SRoF 5 JcRRRIR . SBh RBER RN sl e b br o
cycl i Z8 ) chfi&.ﬂmaarm B&@pmf&&rﬂghﬁégo ) ixocgdéO@d)NRSR@r cEXO2Nweloal kenyl

or aryl het er oar yl Cl2° WD 07PCT/ US2011/ 024618 116
het er @09& cai mytllonaﬂy Sydizaderiramealring egmpiains CsCmgeycCloatkyl & Cafids wclqalkenyl

opti onal | stit selected. fr ydr

& 6 R of Byt HEF i o8tk 2o} mefiBe el s BRSPS Sar SRS O
W%W,opﬁé@élgz_s%bﬁﬁﬁ%d wWith dr® o3 hcRe RER T ik geredtyd ﬁ@ﬁﬂ[ydr@enGhaad)é%W Ci. &EJQHO
cycloal kyl, aryl, benzyl, heteroaryl, hal ogen, CONR3

S(0)0¢ zmm&oallfxé bl hetgraga. laﬁmzyleﬁ’éhwalléylc(wh% qoa df@mﬁuaa ﬂsﬂgleérdmﬁq I&ieng
C3-C1 I teroaryl or C3-Cl2
het er§8§t§ ;ﬁﬁ Sg{%pt%lzﬁdolg rﬁ%tér}gsa?‘:ﬁérorgé P@%l#e lg) @ﬁ gﬁ ‘and/ or N,
optionally wulphhmﬁmbﬁcbawfahce@mlecﬁaltnmfreoﬂﬁ aﬁﬁSrrn&e&t@daﬂgtaechpimm&mdﬁogen,
hal ogen C 6 alkyl, C3_10 cycloalkyl, aryl, heteroaryl, benzyl, ()Cm alkyl
(vvhlcﬁ @8t d contain a C3_8 menbered ring containing C, 0, S or N,
optionally substituted with one or nore R4), CN, CF3; or a

phar macewtth éahpymageeeqslisrecrsdle carmner eof or a pharmaceutical |y acceptable
derivative thereof with a drug having a known si de-effect of increasing

nmet abotropi ¢ glutamate receptor activity. 83. A nethod for the treatnent of
a neurotransm ssion dysfunction or other disease state associated with

n&E uR40act iU,s'etof aicomaouethfoa botcotigingsh 6 Rdrecqti@mcatbity or entennias tvelidreig tho t he
manmal at st one conpound |é1 osage and anount effective to treat the
dysfur‘PEF‘iPBHn StarEY, Presgg Eiﬁﬁg‘&?ﬁ’ga having a structure represented by a
formula: wherein: X is selected fromS, CR5, Nor NR5; X is selected from
S, CR5, N or NR5; X2 is independently selected fromS, CR5 Nor NR5;, X3 is
Cor N X4is Cor NN mis O, 1Lor 2, nis 1or 2; Db when present, is CH2,
CR3R4, CONH, or CONR3; Y is selected fromN, NH or NR5; Zis N, NR5, CR5; W
is selected fromS, 0, NH or NR5; Ais selected from C3-Cl12 cycl oal kyl or
C3- Cl12 cycl oal kenyl or aryl or heteroaryl or C3-Cl2 heterocycl oal kyl or
C3-Cl12 heterocycl oal kenyl or 3-8 nmenbered ring conprising C, 0, S, and/or

N, R is independently selected from hydrogen, hal ogen, aryl, heteroaryl,
Cl1_10 al kyl, C3_10 cycl oal kyl, 0C1_10 al kyl (which would contain a C3_8 WO
2011/ 100607PCT/ US2011/ 024618 117



menbered ring containing C, 0, S and/or N, optionally substituted with one
or nore R4), QAryl (optionally substituted with R and/or R2), OHeteroaryl
(opti onalWwg eubwbéorut ed with R and/ or R2), NR3R4, CR3R2CTASRR3MBZA461COCR3RS,
COAryl (optionally substituted with RI3and/or R2), COHeteroaryl (optionally
substituted with Rl and/or R2), S(0)0_2NR3R4, S(0)0_2CR3R4, CN or CF3; R2
is independently selected from hydrogen, halogen, aryl, heteroaryl, Cl1_10
al kyl, C3-10 cycl oal kyl, 0C1_Jl10 al kyl (which would contain a C3_8 menber ed
ring containing C, 0, S and//q\N, optionally substituted with one or nore

R4), QAryl (optionally sub)%tltute W th RI and/orREQZ OHet er oar yl
; g

(optionally substituted m R4, CONR3R4, COCR3R4,
COAryl (optionally st teroaryl (optionally

substituted with R [ang}Q R4, S(0)§ 2CR3R4, CN or CF3; R
and R2 can optionall F'm & fmng cdﬁ’r’prl sing C3-Cl12 cycl oal kyl
or C3-Cl2 cycl oal kenyl ‘@ aryl or heteroary\ or &3/Cl2 heterocycl oal kyl or
3-8 nmenbered ring conprising C, 0, S, and/or ogpN onhal |y substituted with
one or nore R4; R3 is selected fromhydrogen, Cl_6 aRéz 5 C3_10 cycl oal kyl,
aryl, benzyl, heteroaryl, halogen, CN, CF3, CONR3R4 é( YO 2NRBR4 ; R4 is
sel ected from hydrogen Ci 6 al kyl, C3_10 cycl oal kyl, aryl, benzyl,

het eroaryl., bhal oge CONR3 R3 and ;R4 can

opt i oﬁgfer%}nc%m qdofr%ﬁrrpg ’NﬁbNggn%r szSFff@teg:iroengfg%cf\b%flﬁ& XS C3- C12
cyc! 0ghdBbidenly sAbtbd RomNEIELORIHINIT XC3s Cf K6l ol oI #12; 34i8)
menbered ring conprising C, S, and/or N, opt| onal Iy 'substitutéd with one
or mome2RB; whtn pesee 1e€1HadCRrRJ nﬂ@ﬁﬂayéFQNRaI%@mwleceﬂ fﬁ)nall\kWH oI0SRI is

Cyct OB (B My SRLRLOANIS PRRES Tl il (R e coul docopt e a 3.8

more R4) cy@hik&s§Bor aryl or he@groeyp&mgn@f;%’eelr@@uoﬁw@@@@;e fetesaé;rcldaneh ofr or a

I
pharmaceutically acceptabl e derivative tBtEereo % 8 known to treat a
t

di sor de¥ meggdersdaingdromipriving{c aas pndond mln@qneed@gftmsamne fioatieystrogen,
activi f r reat f r sm.SSi sf.unction
o0 b ol o BRLBIRL o b o PR S RO o Bl

conpr ingdnilgerédhen® e(ﬁmalﬁfng@{acﬂaﬂdvcﬁm foptigndlly silbﬁltﬁﬁﬂﬂﬁfh afle dr@ast ROy e)mnpound
in a dosage and amount effective,to treat the dysfunction in the manmal,

the coppsmally ﬁtd%ﬁflﬂﬁedawghBuefl@(%Rr)eQf@%%%OBW%llf/dvhﬁmﬂaed Wi R andior

2011/ z0) 84 , N or
FS: 3%?9?%? ORI AP SRS CORITR CPA R p Oyt SRR T, o

f r om $0RGroaly] GoptNRBlly Xdsiititdd with Rll aﬁ(ﬂonR)QS(@)o MWRIRY S(@),AR®',CNan is 1
or 2; resent, is CONH, or R3 YIis s cted fromN,
NH or (%Rsﬂbfz Indengidanit selepisd %rnncfgsdg%geecleaéag% ctegoaryC1- é‘?ra? N

sel ectg 6'103]&91”0% - Ghidy Ik @ak bl c@r{taﬁ?f?a Cg%jigerﬁbf&le@ﬁh eomthin®le @'Y S Qﬁd/orN

het er oar Cl2 heterocycl oal kyl C3-Cl2 heterocycl oal Kenyl ,or 3-8
menbe roedomallrygﬁubﬁttmued siithgn€,or MorSR4 A ﬁbPlrM}r (ontiomRllyisgbstivatep et dng/cs & et ed

oct 1A Ro eR AR o R SR VB Y K TRRDS: FERACR D s

and/ orc W ryd ALY YubSttEd Mfﬁ RHawd/6RY neoplretemrﬂ (BAtionaMNsibstitapd ivanall y
substituted w th &%g/or gngeteroar ) tionally substituted with Rl
and/ orangy R*NEERM. N (0 4 CNCECHBRR, r gan eripnplbneayalize &ufesmia ut ed

Wl t h g(@%g%ﬁﬁﬁlg? %%5@%5? Qélﬂ% Mg@ggﬂﬁggﬁgf% éelrge den{ify”sglng/c'? red

f r om thy cb¢ g elval ki hbio3)8 e natseydd rul@&(ﬁﬁ}ﬁr@siryg C, @J.S I dar Ry loptiéid L Qubytiehiog il |
0C1_10 al kyl (which would contain a nbered ri ng1 contal ning C, 0, S
and/ orPNROT BI9FG %naﬂ iy sedemsed fromthwdragen, fpleﬁn’ékyéarcm cecleglky YEOBpt i onal |y

substi r r0 Ryh. ith R
and/ or h%%%(quyl%%gg@ %%@O %%)&3%4@% R Eélfg&?%%%‘?%ﬁlaﬁ eLUé g‘tﬂlwt ut ed
V\A t h R aoleikyR2ryl, 6GkHst, é]letmma)drl (mipgemﬂal IGF ; SOOBRE R {11260 sm)dhm Ré,rmf or
Q_2NR3R4, S(0 R4, .CN or CE3; R, and an o

cycl i fé%&%?fﬂ%aflv %@31 Qe HENEREABIR C1-ba %S?IOR@? e%Cc Mémelenyf
or ary af oPﬁét@JoQ@fl ¥t CQ—G%‘t&%@ny@éﬂ@ﬂ%XOﬁ Ridhk¥led OMg JoSipRERBET, @ﬂ St hitor
conprising C, N, optionally substitut eé tp one or nore R4
R3 is selected from hydrogen Cl 6 alkyl, C3_10 cycloal kyl, aryl, benzyl,
het eroaryl, hal ogen, CN, CF3, CONR3R4, S(O)O 2NR3R4; R4 is selected from
hydrogen, Cl_6 al kyl, C3_10 cycl oal kyl, aryl, benzyl, heteroaryl, hal ogen,
CN, CF3, CONR3R4, CO S(0)0 2NR3R4; R3 and R4 can optionally cycl ize to
forma ring conprising C3-Cl2 cycl oal kyl or C3-Cl2 cycl oal kenyl or aryl or
het eroaryl or C3-Cl2 heterocycl oal kyl or 3-8 nenbered ring conprising C, O,
S, and/ or V\D 2011/ 100607PCT/ U82011/ 024618 119 N opt| onal I y ¢ substl tut ed

o —~—- —~e— " o T 1 o o o



86. The nethod of any one of clains 82-84, wherein co-admnstration is
sequential. 87. The nethod of any one of clains 82-84, wherein the manmal

i s a hunewo 2088L006bhe et hod of any one of clains 82-84, pamarsedin/ot4ses
dysfunction is Parkinson's di sease. 189. The nethod of any one of clains
82-84, wherein the dysfunction is schizophrenia, psychosis,

"schi zophr eni a- spectrunt’ di sorder, depression bi pol ar di sorder, cognitive
di sorder, .deljrium anmmestic disorder,; |et di sorder tent

i sor dgopigEli v TG G coris Ko’ Resacied 68D oih ok osth: o %Iléofl 9.
A kit dicdl CABRRIAL, BRY{INOE , Sk E&JﬁM&%%@@ Yne@nbeRIdTH
mheref%qyﬁyls ggfgzted frgﬁ1 y CﬁNf Mﬁﬁm' ° IS selecte froﬁls N
or NRBontningCi (ad%peNdemc}n,alls emle@ne@d Wrtbnneprme RNGN.€RS; X3 is Cor N
X4 is Cor D, when 2, ..CR3R4,
cont or ceRimigheguncd Sap S Proin Hos s Mt P RETR gt Re g S

sel ectiggedffom S, O, NH, or NR5; Ais selected from C3- C12 cycl oal kyl or C3-
WO 2011/ 100607PCT/ US2011/ 024618 120 C12 cycl oal kenyl or aryl or heteroaryl
or G3- &l?lﬂﬁhg&ﬂﬁMﬂaQ%k&MQMQEmﬁﬁm&%?oP@ﬁﬁﬁQﬁ&ﬁh@ﬁhﬁ&ﬁ&hd&%d@n&ﬂﬂ%”bered
ring conprising C N, R is independently selected from

hydr odgesigothal ogen, aryl, heteroaryl, G _io al kyl, C3_10 cycloal kyl, ()Cm

al kyl (which would contain a C3_8 menber ed ring containing C 0 S and/ or

N, opti,ona sub |tu d wi t.-h..one or
S oor v o e B BB e RO RS B pr b BB bt w1
and/oqxggbfbyﬁgaﬁﬂxgﬁsﬁ&10€CNR3R4 COCR3R4, COAryl (optionally substltuted
mﬁth Rl and/or R2), COHeteroaryl (optionally substituted with R and/or
0)0 2NR3R4 S(O%O 2CR3R4, CN or CF3; R2 is independently selected
fr om ﬁ&d Jde uspaf Jaian 70.avhercin e comnaugd cxlbits eotentiegion o€g1GloR¢ yéthaal kyl
0C1_1 gontain a C3_8 nenbered ring containing C, 0, S
and/o ? g%?ﬁﬁhﬁcvvxgg%gpituted with one or nore R4), QAryl (optionally
substituted with Rl and/or R2), OHeteroaryl (optionally substituted with R
and/ or73R2)  THIRBERYE o163 R, wHIRNRERAon(HoRRS BdnibiaRstyhtiatiopbF AIGILIRY withhst i t ut ed
mnth R and/or R2) CCHeteéRgryl (optionally substituted with R and/or

QKG)Qf@NRQRndMSﬂQXﬁlQ R4, CN or CF3; R and R2 can optionally
cycllze to forma ring conpr|5|ng C3-C12 cycloalkyl or C3-Cl2 cycl oal kenyl

or ar or ] e ring

conpr ﬁé ing T%%tugé 8@%;1%151}12(?’0 %(%)lbt(fot%r?zg %%@g tsﬁyét @{aal%n %{ ﬁ?dgﬁgﬁ %gthr%lr e R4,

R3 i s &), 6fleefhih gBuaY d@gen, Cl1_6 al kyl, C3_10 cycl oal kyl, aryl, benzyl,

het eroaryl, hal ogen, CN, CF3, CONR3R4, S(O)O 2NR3R4 R4 is selected from

hydrggen O 6 al kyl, C3 10 cycloal kyl, aryl, benzyl, heteroaryl, hal ogen,
clirama of @@) .0y raNHEERemIRYN ek Mﬁlt@ﬁpn ehEiGlyRE pathiane t o

form ris €12 cycl oal kyl or C3-Cl2 cycl oal kenyl or aryl or

heterg%%9P9k§s%§n&H %éfﬁpocycloalkyl or 3-8 menbered ring conprising C, O,

S, and/or N, optionally substituted with one or nore R5; R5 is selected

from tgdr ogar,usbaf dgien70,Glhebeialheydompodnd & ewyillinal with a pRatlacclRuiy oaryl ,

benzyl, OC _io al kyl (which could contain a C3_8 nenbered ring containing

C, 0, accpfablg caiet onal |y substituted with one or more R4), CN, CF3:

or a pharmaceutically acceptable salt thereof or a pharmaceutically

acceptbl & gty 8t Lyt sOSHRRlin AR R iRG, OF : @ a drug having a known

si de-ef f ect of I ncreasi ng met abotropic glutanate receptor activity, b. a

drug known to treat a disorder associated with increasing netabotropic

gl ut arfét e rldeayst of claiot V¥ias y tastrelhancer.

79. The use of claim 70, as a treatment of a disorder in a mammal.

80.  The use of claim 79, wherein the disorder is a neurological and/or psychiatric disorder or

other disease state associated with mGluR4 receptor activity dysfunction.
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neur ot ransm ssi on dysfunction or other disease state. 91. The kit of claim
90, wher evo 2bhe@oe@ipound(s) and the drug(s) are cof or nulparas20198246The kit
of claim 90, wherein the conpound(s) 1&d the drug(s) are copackaged.

81. The use of claim 79, wherein the disorder is Parkinson’s discase.

82. A method for the treatment of a neurotransmission dysfunction or other disecase 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:

4/"\2 |
X ' R(
T \x3' = D | 3)
LSV
X! m

wherein: X is selected from S, CR’, N or NR’; X' is sclected from S, CR’, N or NR”; X? is
independently selected from S, CR’,NorNR’; X?is CorN; X*isCorN; mis 0, 1 or 2; n is 1
or 2; D, when present, is CH3, CR’R?, CONH, or CONR?; Y is selected from N, NH or NR®; Z is
N, NR’, CRS; W is selected from S, O, NH, or NR”; A is selected from C3-Cy, cycloalkyl or Cs-
Ci2 cycloalkenyl or aryl or heteroaryl or Cs-Cy; heterocycloalkyl or C3-Cy; heterocycloalkenyl or
3-8 membered ring comprising C, O, S, and/or N; R' is independently selected from hydrogen,
halogen, aryl, heteroaryl, Cj.1o alkyl, Cs.19 cycloalkyl, OCi.jp alkyl (which would contain a Cs.g
membered ring containing C, O, S and/or N, optionally substituted with one or more R*), OAryl
(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/or R?),
COHeteroaryl (optionally substituted with R' and/or R?), S(0)o.NR’R", S(0)o,CR’R*, CN or
CF3; R? is independently selected from hydrogen, halogen, aryl, heteroaryl, Cy_joalkyl, Ca.10
cycloalkyl, OCy_j¢ alkyl (which would contain a Cs.s 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 Rz), NR;R4, CR'RY, CONR'R?, COCR’R?,
COAryl (optionally substituted with R' and/or R?), COHeteroaryl (optionally substituted with R'
and/or R?), S(0)o2NR’R*, $(0)0,CR’R?, CN or CF3; R' and R? can optionally cyclize to form a
ring comprising C3-Cj, cycloalkyl or Cs-C;; cycloalkenyl or aryl or heteroaryl or Cs-Cy;
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heterocycloalkyl or 3-8 membered ring comprising C, O, S, and/or N, optionally substituted with
one or more Ry; R is selected from hydrogen, C\_¢alkyl, Cs.19 cycloalkyl, aryl, benzyl,
heteroaryl, halogen, CN, CF3, CONR’RY, S(O)O_ZNR3 R* R*is selected from hydrogen, C,¢ alkyl,
Cs.10 cycloalkyl, aryl, benzyl, heteroaryl, halogen, CN, CF;, CONR’R?, CO, S(O)o_zNR3R4; R’
and R* can optionally cyclize to form a ring comprising C3-C, cycloalkyl or C3-C); cycloalkenyl
or aryl or heteroaryl or C;-Cy; heterocycloalkyl or 3-8 membered ring comprising C, O, S, and/or
N, optionally substituted with one or more R’; R is selected from hydrogen, halogen, C s alkyl,
Cs.10 cycloalkyl, aryl, heteroaryl, benzyl, OC,.;¢ alkyl (which could contain a Cs;_s membered ring
containing C, O, S or N, optionally substituted with one or more R*), CN, CFj;

or a pharmaceutically acceptable salt thereof or a pharmaceutically acceptable derivative
thereof with a drug having a known side-effect of increasing metabotropic glutamate receptor

activity.

83. A method for the treatment of a neurotransmission dysfunction or other disecase 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:

wherein: X is selected from S, CR’, N or NR’; X' is sclected from S, CR’, N or NR”; X? is
independently selected from S, CR’,NorNR’; X?is CorN; X*isCorN; mis 0, 1 or 2; n is 1
or 2; D, when present, is CH3, CR’R?, CONH, or CONR?; Y is selected from N, NH or NR®; Z is
N, NR’, CRS; W is selected from S, O, NH, or NR”; A is selected from C3-Cy, cycloalkyl or Cs-
Cy, cycloalkenyl or aryl or heteroaryl or Cs-Cy, heterocycloalkyl or Cs-Cy; heterocycloalkenyl or
3-8 membered ring comprising C, O, S, and/or N; R' is independently selected from hydrogen,
halogen, aryl, heteroaryl, Cj.1o alkyl, Cs.19 cycloalkyl, OCi.jp alkyl (which would contain a Cs.g
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membered ring containing C, O, S and/or N, optionally substituted with one or more R*), OAryl
(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/or R?),
COHeteroaryl (optionally substituted with R' and/or R?), S(0)o2NR’R", S(0)o,CR’R*, CN or
CF3; R is independently selected from hydrogen, halogen, aryl, heteroaryl, Cy_jo alkyl, Cs_io
cycloalkyl, OC,_ 1y alkyl (which would contain a C;_g 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 Rz), NR;R4, CR'RY, CONR'R?, COCR’R?,
COAryl (optionally substituted with R' and/or R?), COHeteroaryl (optionally substituted with R'
and/or Rz), S(O)O_ZNR3R4, S(O)O_ZCR3R4, CN or CF;; R! and R? can optionally cyclize to form a
ring comprising C3-Cj, cycloalkyl or Cs-C;; cycloalkenyl or aryl or heteroaryl or Cs-Cy;
heterocycloalkyl or 3-8 membered ring comprising C, O, S, and/or N, optionally substituted with
one or more Ry; R is selected from hydrogen, C\_salkyl, Cs.19 cycloalkyl, aryl, benzyl,
heteroaryl, halogen, CN, CF3, CONR’RY, S(O)O_ZNR3 R* R*is selected from hydrogen, C, alkyl,
Cs.10 cycloalkyl, aryl, benzyl, heteroaryl, halogen, CN, CF;, CONR’R?, CO, S(O)o_zNR3R4; R’
and R* can optionally cyclize to form a ring comprising C3-C, cycloalkyl or C3-C); cycloalkenyl
or aryl or heteroaryl or Cs-C;; heterocycloalkyl or 3-8 membered ring comprising C, O, S, and/or
N, optionally substituted with one or more R’; R is selected from hydrogen, halogen, C ¢ alkyl,
Cs.10 cycloalkyl, aryl, heteroaryl, benzyl, OC,_y, alkyl (which could contain a C;_¢ membered ring
containing C, O, S or N, optionally substituted with one or more R*), CN, CFj;

or a pharmaceutically acceptable salt thereof or a pharmaceutically acceptable derivative
thereof with a drug known to treat a disorder associated with increasing metabotropic glutamate

receptor activity.

84. A method for the treatment of a neurotransmission dysfunction or other disecase state
associated with mGluR4 activity in a mammal comprising the step of co-administering to the
mammal at least one compound in a dosage and amount effective to treat the dysfunction in the

mammal, the compound having a structure represented by a formula:
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wherein: X is selected from S, CR’, N or NR’; X' is sclected from S, CR’, N or NR”; X? is
independently selected from S, CR’,NorNR’; X?is CorN; X*isCorN; mis 0, 1 or 2; n is 1
or 2; D, when present, is CH3, CR’R?, CONH, or CONR?; Y is selected from N, NH or NR®; Z is
N, NR’, CRS; W is selected from S, O, NH, or NR”; A is selected from C3-Cy, cycloalkyl or Cs-
Cy, cycloalkenyl or aryl or heteroaryl or Cs-Cy, heterocycloalkyl or Cs-Cy; heterocycloalkenyl or
3-8 membered ring comprising C, O, S, and/or N; R' is independently selected from hydrogen,
halogen, aryl, heteroaryl, Cj.1o alkyl, Cs.19 cycloalkyl, OCi.jp alkyl (which would contain a Cs.g
membered ring containing C, O, S and/or N, optionally substituted with one or more R*), OAryl
(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/or R?),
COHeteroaryl (optionally substituted with R' and/or R?), S(0)o.NR’R", S(0)o,CR’R*, CN or
CF3; R is independently selected from hydrogen, halogen, aryl, heteroaryl, Cy_jp alkyl, Cs_10
cycloalkyl, OCy_ 1y alkyl (which would contain a C;_g 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 Rz), NR;R4, CR'RY, CONR'R?, COCR’R?,
COAryl (optionally substituted with R' and/or R?), COHeteroaryl (optionally substituted with R'
and/or Rz), S(O)O_ZNR3R4, S(O)O_ZCR3R4, CN or CF;; R! and R? can optionally cyclize to form a
ring comprising C3-Cj, cycloalkyl or Cs-C;; cycloalkenyl or aryl or heteroaryl or Cs-Cy;
heterocycloalkyl or 3-8 membered ring comprising C, O, S, and/or N, optionally substituted with
one or more Ry; R is selected from hydrogen, Cy_salkyl, Cs.19 cycloalkyl, aryl, benzyl,
heteroaryl, halogen, CN, CF;, CONR’RY, S(O)O_ZNR3 R* R*is selected from hydrogen, C, alkyl,
Cs.10 cycloalkyl, aryl, benzyl, heteroaryl, halogen, CN, CFs;, CONR’R?, CO, S(0),.NR’R*; R’
and R* can optionally cyclize to form a ring comprising C3-C, cycloalkyl or C3-C); cycloalkenyl

or aryl or heteroaryl or Cs-C;; heterocycloalkyl or 3-8 membered ring comprising C, O, S, and/or
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N, optionally substituted with one or more R’; R is selected from hydrogen, halogen, C s alkyl,
Cs.10 cycloalkyl, aryl, heteroaryl, benzyl, OC,_y, alkyl (which could contain a C;_¢ membered ring
containing C, O, S or N, optionally substituted with one or more R4), CN, CF5;

or a pharmaceutically acceptable salt thereof or a pharmaceutically acceptable derivative
thereof with a drug known to treat the neurotransmission dysfunction or other disease state

associated with potentiation of mGluR4.

85.  The method of any one of claims 82-84, wherein co-adminstration is substantially
simultaneous.

86.  The method of any one of claims 82-84, wherein co-adminstration is sequential.

87.  The method of any one of claims 82-84, wherein the mammal is a human.

88.  The method of any one of claims 82-84, wherein the dysfunction is Parkinson’s disease.
89.  The method of any one of claims 82-84, 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.

90. A kit comprising a compound having a structure represented by a formula:

/Y\ 7
X+

DA 5 @R“
9

2

wherein: X is selected from S, CR’, N or NR’; X' is sclected from S, CR’, N or NR”; X? is
independently selected from S, CR’,NorNR’; X?is CorN; X*isCorN; mis 0, 1 or 2; n is 1
or 2; D, when present, is CH3, CR’R?, CONH, or CONR?; Y is selected from N, NH or NR®; Z is
N, NR’, CRS; W is selected from S, O, NH, or NR”; A is selected from C3-Cy, cycloalkyl or Cs-
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Ci2 cycloalkenyl or aryl or heteroaryl or Cs-Cy; heterocycloalkyl or C3-Cy; heterocycloalkenyl or
3-8 membered ring comprising C, O, S, and/or N; R' is independently selected from hydrogen,
halogen, aryl, heteroaryl, C;.1o alkyl, Cs.19 cycloalkyl, OCi.jo alkyl (which would contain a Cs.g
membered ring containing C, O, S and/or N, optionally substituted with one or more R*), OAryl
(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/or R?),
COHeteroaryl (optionally substituted with R' and/or R?), S(0)o.NR’R", S(0)o,CR’R*, CN or
CF3; R is independently selected from hydrogen, halogen, aryl, heteroaryl, Cy_jp alkyl, Cs_io
cycloalkyl, OCy.1¢ alkyl (which would contain a Cs.s 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 Rz), NR;R4, CR'RY, CONR'R?, COCR’R?,
COAryl (optionally substituted with R' and/or R?), COHeteroaryl (optionally substituted with R’
and/or R?), S(0)o2NR’R*, $(0)0,CR’R?, CN or CF3; R' and R? can optionally cyclize to form a
ring comprising C;-Cy, cycloalkyl or C5-Cy; 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 hydrogen, Cy_salkyl, Cs.19 cycloalkyl, aryl, benzyl,
heteroaryl, halogen, CN, CF3, CONR’RY, S(O)O_ZNR3 R* R*is selected from hydrogen, C,¢ alkyl,
Cs.10 cycloalkyl, aryl, benzyl, heteroaryl, halogen, CN, CF;, CONR’R?, CO, S(O)O_ZNR3R4; R’
and R* can optionally cyclize to form a ring comprising C3-C, cycloalkyl or C3-C), cycloalkenyl
or aryl or heteroaryl or Cs-C;; heterocycloalkyl or 3-8 membered ring comprising C, O, S, and/or
N, optionally substituted with one or more R’; R is selected from hydrogen, halogen, C s alkyl,
Cs.10 cycloalkyl, aryl, heteroaryl, benzyl, OC,.;¢ alkyl (which could contain a C;_s membered ring
containing C, O, S or N, optionally substituted with one or more R*), CN, CFj;

or a pharmaceutically acceptable salt thereof or a pharmaceutically acceptable derivative

thereof,
and one or more of:

a. adrug having a known side-effect of increasing metabotropic glutamate receptor

activity,

b. adrug known to treat a disorder associated with increasing metabotropic glutamate

receptor activity, and/or
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c. adrug known to treat the neurotransmission dysfunction or other disease state.
91.  The kit of claim 90, wherein the compound(s) and the drug(s) are coformulated.

92.  The kit of claim 90, wherein the compound(s) and the drug(s) are copackaged.



