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[ 1] The awODreo11zedw4l- gl utanmate (referred to herein sinplPgTaS2¢lo0ssamt ) i s
the principal excitatory neurotransmtter in the mammalian central nervous
system (CNS). Wthin the CNS, glutamate plays a key role in synaptic
plasticity (e.g., long termpotentiation (the basis of |earning and
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not linited to, schi Z&SHYENNG NJIARPHOGLGARIRYSFHREEOMNi tive deficits, are
associ ated with dysfunctions in the glutamatergi c system Thus, nodul ation
of the glutamatergic systemis an inportant therapeutic goal. d utamate
acts through two distinct receptﬁf“%‘l%(i;ﬁ%ﬁﬂpi c and nmetabotropic glutamate
receptors. The first class, the Tonotropic glutamate receptors, is
conprised of multi-subunit |igand-gated ion channels that nediate
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met abotropi ¢ gl utamate receptors, ( uRs), are G protein coupled receptors
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pri marfIPars Eﬂfgé?c-egg%sapti cally and have a nodualtory effect on ion
channel activity and neuronal excitability. Goup Il (m3duR2 and md uR3)
and Gigem |11 (iHURbndEHEsY BBgluliR 4R cansr, e R3lctdHot8 R AMit8mBleirB&pidrY,

| ocat ed pre-synaptically where they regul ate the rel ease of
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expressed in nost brain regions, particularly in neurons known to play key
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feeding and the regul ati on of ot hal am ¢ hornones (Flor et al.,
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are now nb f literature reports descrihjng a role for 4
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2007; Marino et al., 2005; Marino et al., 2003b; Ossowska et al., 2007,
Valenti et al., 2003), anxiety (Stachowicz et al., 2006; Stachowi cz et al.,
2004), notor effects after alcohol cenlsunption (Bl ednov et al., 2004),

neur ogeni ¢ fate conm tnent and neuronal survival (Saxe et al., 2007),

epi | epsy (Chapnan et al., 2001; Pitsch et al., 2007; Snead et al., 2000;
Wang et al., 2005) and cancer, particularly nmedulloblastoma (lacovelli et
al., 2004). [4] In addition, there is evidence that activation of nd uR4
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[5] Also, there are reports that activation of Goup Il nd uRs,
specifically md uR4, may be an effective treatnment for neuroinflammtory
di seases,wourotr/@sionul ti pl e sclerosis and rel at ed di sordec3/usBasossyset al .,
2002). [6] There are two variants of the nd uR4 receptor which are
expressed in taste tissues; and thus activation of nd uR4 nmay be used as
taste enhancers, blockade of certain tastes, or taste agents, flavori ng
agents or other addi tjves (Kurihara, 2009; Chaudhari . 2009)
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one or nore aryl, or a ring such as’'a ered ring containing
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ClL 6 al kyI C3_10 cycloal kyl, aryl, heteroaryl optionally substituted with

one or nore Rg; wherein R5 and R6 cyclize to forma C37 nmenber ring
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nore R7; wherein R7 is selected from H5 halogen, G _6 alkyl, C3_10

cycl oanibyashypeelyeminkhppe 2eHigheteshatdpbsaityl , CONRLR25CN or CF3: and wher ein
R8 is selected from OH NRLR2, hal ogen, Cl 6 al kyl, C3-10 cycl oal kyl, CN,
CONR1IR2, SO2NR1R2, OC1_6 aIkyI CF35 or a pharnaceutlcally acceptable salt
t hereof or a pharnmaceutically acceptable derivative thereof [010] Al so

di scl osed are nethods for potentiating m3d uR4 activity in a subject
conprising the step of admnistering to the subject at | east one conpound
in a dosage and
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WO 2011/ 029104PCT/ US2010/ 048030 anmpbunt effective to potentiate nd uR4
activity in the subject, the conpound having a structure represented by a
formul a: wotzerigizonowy X, Y and Z are independently CH N ®CTTR3010xM898@Ii n A i S
selected fromO or S; wherein RL is selected fromheteroaryl optionally
substituted with one or nore R8, aryl, or a ring such as a C3_8 nenbered
ring containing C, 0, Sor N, optionally substituted with one or nore Rg;

wher ei is selected from hal Q , ClL 6 alkyl, 0 cycl oal kyl
whor olll035 | 5 seEbride F‘?edfﬁPOfFfi thpiheBgaion &fiw T @P%ISPG“%U% BRIk Ky |
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ring such as a C3 menbered ring contaihing C O, optionally

subst irtlated dlisardens (BﬁsomgetmhréO(Rg wherein R4 |s’ sel ect ed fromH Cl1_6 alkyl,
C3-10 cycloalkyl aryl, heteroaryl optionally substituted with one or nore

in ize to forma C3 8 nbered ri contalnlng
o 18063, "N opttistite PO N Skt R A Gaaop S raTemE PR e [
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substituted with one or nmore Rg; wherein R5 and may cyclize to forma
C37 neasitesy 01rt|a$1:g agons, dlampmieg @enB,or Sther fogd asiditiven éKmyhagml%)ﬂ?;t Chaadhai etrelone or
nor e 3% wherein R6 is selected from H, Cl 6 al kyl, C3-10 cycl oal kyl,
aryl, g?eroaryl optionally substituted with one or nore Rg. R5 and R6 nay
cycllze to forma C37 nmenber ring containing C, 0, Sor N optionally
substijperjed W t D@Pie fdvaidsn RGIuRDeEsRhth RcicSs 5l £6dagétyf sf@@mpbundiahagen,
G _6 al kyl, C3_10 cycloal kyl, 0C1-6 alkyl , aryl, heteroaryl, CONRLR2, CN
or gffeatm‘@lm@trs@iaﬁe m@l‘il%4 sdlcheredlse pffmtmq in NREF@th|Oég@ﬁologmaba@| kyl ,
C3-10 ¢
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structure represented by a fornmula: wherein WX, Y and Z are independently

CH, Nnepdscrasatipfied By heprpsensi@veiiodd from 0 or S, wherein Rl is sel ected
fromheteroaryl optionally substltuted with one or nore R8, aryl, or a ring
such as a C3_8 nenbered ring conta% 0O, S or N5 optionally
substituted with one or nore Rg; ereln is selected from H5 hal ogen,
CF35 C1_6 al kyl, C3_10 cycloal kyl; wherein R3 is selected from H5 hal ogen,
CF3, 0§ al kyI InﬁBcoid{hmymmhahekplhrposﬁ(@roélthe iRRermiay, zb;enm:lmaﬂndlmd broddiy R3 t o

formcarb é@r t hi ocarbonyl, or a rlnarsuch as a ﬁred ring
cont aldﬁi“‘ﬁg) cigm, @%PV%%meltnl BRAPNSFL SEIBSE 19 CRIERPURF Hse &sgllosighie Rg;
wher e'nﬁbdﬁ‘f’atbr% of ﬁl(ﬁﬁf{@gecfe Q%Hﬁilg m@th%ldﬁﬁ~ maldp %Qn@%ﬁllaﬂﬁ’alcléﬁﬂlcal 8 Igaosmons
het eroaryl optionally su stltut d w one or nDre R/7; wherein R4 and
may c\yohipziging earheyramd andfBod aﬁmﬁmgnturolugcaﬂmmﬂ@synhmrlcﬁlsﬁrdeﬁ asodNBed with
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subst%?g&ggtmﬁﬁﬁhgge or nore R7; wherein R7 is selected from H5 hal ogen,
C3_10 cycl oal kyl, 0Cl-6 alkyl 5 aryl, heteroaryl, CONRIR25 CN

or CF3; and wherein R8 is sel ected from CH, NR1R2 hal ogen, C1_6 al kyl,

C3-10 [@(%HI oal kyIDls@Med@G\IRQMds @@ﬂNlene@@f a@leanomnsmi@i@@dyﬂfma:tion or

phar eutically acceptabl e ereof . or rnaceutl al | cept abl e
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activity in the at |least one cell. [012] Al so dlsclosed are conpounds havi ng

a structure represented by a fornul a:
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WO 2011/ 029104PCT/ US2010/ 048030 wherein WX, Y and Z are independently CH,
N or CR3; wherein Ais selected fromO or S; wherein RL is selected from
het er oar yWoaptt/apek| y substituted with one or nore R3, RCYIUS2@0/088086 ng such
as a C3_8 nenbered ring containing C5 0, S or N5 optionally substituted
with one or nore Rg; wherein R2 is selected from H5 hal ogen, CF35 Cl1_6

al kyl, C3_10 cycl oaI kyl; wherein R3 is selected from H5 hal ogen, CF3, Cl1 6

aIkyI,C310 kyl relnRZma ecnbln W th to form

o o Dorgimrricy f Bemptarial At Basil s Comant ARBETeche SO S g
C5 0,  Gs@hcthdh 19915& PRhlaY tﬁé’&ﬁ%&dﬁh@ﬁvW}g%ﬁtﬂ@tﬁr@ﬁepf@&ﬁewy a WHERRn R4 s
selectéd fromHs Cl_ 10 cycloal kyl, aryl, heteroaryl optionally
substituted with one or nore R7; wherein R4 and R5 may cyclize to forma
C3_8 nenbered ring containing C5 0, S or N5 ptlonally substituted with one
or nore Rg; wherein R5 is selected fronm H5 _8 al kyl, C3_10 cycl oal kyl,

aryl, heteroaryl optionally substituted e or nore Rg; wherein RS and
R6 may cyclize to forma C3_7 nmenber ring ot g C5 0, S or N5
optionally substituted with one or p:azr erein R6 is selected from H5

C5 0, Sor N50pt|onally subgt h one or nore R7; wherein R7 is
selected from hal ogen 1 6Hal kyI 10 cycl oal kyl, 0OCl-6 al kyl 5
aryl, het eroaryl CONRLIR25 CN or CF3; and wherein R8 is selected from OH,
NR1R25 hal ogen, C1_6 al kyl, C3_10 cycloalkyl, CN, CONR R2, SO2NR1L R2, 0 C
1 6 al kyI CF3. [013] Al so disclosed are pharmaceutical compositi ons
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aryl, heteroaryl opt| onally substituted with one or nore Rg. R5 and R6 nmay

cycl i £ZenpgineenPaS esNyopamsly sybsigitedwithops agmes Bs: whern Re isoystactsadrany:
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deri h 4] Al
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[010] Also disclosed are methods for potentiating mGluR4 activity in a subject

Cl 6 al kyl, C3_10 cycloal kyl, Jfary roaryl optionally substituted with
one or nore Rg. R5 and %Rz%mjlé\ forma C3_7 menber ring containing

comprising the step of administering to the subject at least one compound in a dosage and



WO 2011/ 029104PCT/ US2010/ 048030 [15] Al so disclosed are nethods for
potentiating nd uR4 activity in a subject conprising the step of

adm ni st ewpregifa9tohe subj ect a therapeutical ly effectiveCanseom/ogosat | east
one di scl osed conpound in a dosage and anount effective to potentiate

n3d uR4 receptor activity in the subject. [16] Al so disclosed are nethods
for the treatnent of a disorder associated with nd uR4 neurotransn ssion
dysfunction ar .other nd uR4 | at ed di gease. states in a mral conpri sing
The soabreriHyh oy 16 b o v T pists egraman e Fosua® sGpBng | o
a dosagh.ant dPURImElf ective to treat the disorder in the mammal. [17]

Al so disclosed"are nethods for making a conpound conprising the steps of
provi ding an am ne conpound having a structuke represented by a fornul a:
as shown in the Exanples below. [18] Also di\sclresed are the products of
the di scl osed methods of making [19] AP pFScl osed are nethods for the
manuf acture of a nedi canent for potentiati UR4 receptor activity in a
mamral conpri sing conbi ni ng a conmpound havin sttucture represented by a

fornmul a: Rs v~ \(
R )|\ W A
N X%
Ry H R,

wherein W, X, Y and Z are independently CH, N or CR3; wherein A is selected from O or S;

wherein R is selected from heteroaryl optionally substituted with one or more Rg, aryl, or a ring
such as a Cz.3 membered ring containing C, O, S or N, optionally substituted with one or more
Rs; wherein R; is selected from: H, halogen, CF3, C alkyl, Cs.19 cycloalkyl; wherein Rj is
selected from: H, halogen, CF3, C,5 alkyl, Cs.1o cycloalkyl; wherein R, may be combined with
R3 to form carbonyl, thiocarbonyl, or a ring such as a Cs.s membered ring containing C, O, S or
N, optionally substituted with one or more Rs; wherein Ry is selected from H, C,¢ alkyl, Cs.1o
cycloalkyl, aryl, heteroaryl optionally substituted with one or more R7; wherein R4 and Rs may
cyclize to form a Cs3 membered ring containing C, O, S or N, optionally substituted with one or
more Rg; wherein Rs is selected from: H, C;¢ alkyl, Cs.19 cycloalkyl, aryl, heteroaryl optionally
substituted with one or more Rg; wherein Rs and Rs may cyclize to form a C3; member ring
containing C, O, S or N, optionally substituted with one or more Rg; wherein Rg is selected from:
H, Cisalkyl, Cs.1o cycloalkyl, aryl, heteroaryl optionally substituted with one or more Rs. Rs
and R¢ may cyclize to form a Cs; member ring containing C, O, S or N, optionally substituted
with one or more R7; wherein Ry is selected from: H, halogen, C.¢ alkyl, Cs.1 cycloalkyl, OC,
alkyl , aryl, heteroaryl, CONR;R;, CN or CF3; and wherein Rs is selected from OH, NR;R;,
halogen, C,¢ alkyl, Cs_10 cycloalkyl, CN, CONR;R;, SO2NRR;, OC, ¢ alkyl, CF3, or a
pharmaceutically acceptable salt thereof or a pharmaceutically acceptable derivative thereof, in a

dosage and amount effective to potentiate mGluR4 receptor activity in the subject.

[011] Also disclosed are methods of potentiating mGluR4 activity in at least one cell

comprising the step of contacting the at least one cell with at least one compound in an amount



WO 2011/ 029104PCT/ US2010/ 048030 wherein WX, Y and Z are independently CH,
N or CR3; wherein Ais selected fromO or S; wherein RL is selected from
het er oar yWoaptt/apek| y substituted with one or nore R3, RCYIUS2@0/088086 ng such
as a C3_8 nenbered ring containing C, 0, S or N, optionally substituted
with one or nore R8; wherein R2 is selected from H5 hal ogen, CF3, G _6

al kyl, C3 10 cycl oal kyl; wherein R3 is selected from H5 halogen, CF35 Cl1_6

al kyl, .10 cycl qal 51%/ onbi ned .wit to form

: erein R2 may be h
car bogEC e G BBy T OB Tt BuBhnABE & 68 B b RenHE S ont ai ni ng
G50, %oﬁﬁ)o{ﬂ‘ﬁMﬁggmkddurévaﬁééehééh%gi Moiduigne or nore Rg; wherein R4 is
selected fromH5 Cl1 6 al kyl, C3-10"cycl oal kyl, aryl, heteroaryl optionally
substituted with one or nore R7; wherein R4 and R5 nay cyclize to forma
C3_8 nenbered ring containing C5 0, S or N5 9ptionally substituted with one
or nore Rg; wherein R5 is selected from H5 _86 al kyl, C3_10 cycl oal kyl,
aryl, heteroaryl optionally substituted e or nore Rg; wherein R5 and
R6 may cyclize to forma C3_7 nmenber ring gontalmmg C5 0, S or N5
optionally substituted with one or pp% N erein R6 is selected from H5
Cl_6 al kyl, C3-10 cycl oal kyl, Raryl}; hetqroaryl\ optional |y substituted wth
one or nore Rg. R5 and R6R: cycl {lze\tg forma C3_7 nenber ring containing
C50, S or N5 optionally subs i2h one or nore R7; wherein R7 is
selected from H5 hal ogen, & _6Hal kyl 10 cycl oal kyl, 0Cl1-6 alkyl 5
aryl, heteroaryl, CONRLR25 CN or CF3; and wherein R8 is selected from CH,
NR1R2, hal ogen, Cl1_6 al kyl, C3-10 cycloal kyl, CN, CONRLR2, SO2NR1R25 OCl_6

al kyl, ,CF35 nmaceuti cal | table salt thereof or a )

has it S0 5 BBt aEA Y VT8 B i e ERlsdiee 0 1
acceptyalk@n RQhid deficted frdRhedtougyl pEchNBdbAItEtcl REthIR M ehcte RE, driieoflh s 0sed
nmet hods for the manufacture of a nedicanent. [21] Al so disclosed are uses

of a cudpsmd:{ mempercdninggpintaginegd R4S pedepptomally sibstitufed with onaamabre

wherein the ¢ ound .h a siructur epre ted b ormul a:. WD

2011/ (oovBeeTiLean o reBs st MREHL G w8 S sPabSk s Ta e y o n
or CR3¢lewhe fidhh H) hagse | @Gt eds AIkpIme9, (QdycBaliinerifirdin RL nay be@lofibiRd vikpm

het eroaryl opti onall%/. substituted wth one or nore R8, aryl, or a ring such
as a @8 ¢ ferentrebanylrthiegarbomtlaem meg @ehes a €0 manbesgst iiemedntainiag s Q. Sutred
wth e or re X erein R2 is,selected, f.ro hal n, ,Ck3, G _6

A kyt o ln TR Gl PR o EaS R R e oSO e sl ok ca o
al kyl ,cy€68alk9l, ape, readrbatyt opMoas ey ubsatubalw e o OGN RMR MinhBreRBR | ond RS filay
carbonyl, thiocarbonyl, or a ring such as a C3_8 nenbered ring contal ning
C5| 0, tcscleﬂe tdorgpe Com men?bemdﬁmgi @urilta@dng\fs R E@é Mppmaélymgbstméq% iéfllth OEu of s |

sel ec ro - - 1 c ,..he onal |y
subst 1 & PR afeott ol 1 BBl B sl A ) PR ERRL L op BTy
C3_8 nebdieited withige 00 Rioad Ri;Reheedin Rs abid R Ny 09plizcaddbiry a §4bsdehibt fiflg Wi t h one
or nore Rg; wherein R5 is selected from H5 C1_6 alkyl, C3_10 cycl oal kyl,
aryl , cReeBrRgEyD. Dpt Nopriianally sulstifuterd with gpe pr 9iREe Ry WhsFan Ry is sghestedifrpos and

R6 ma clj 0 7 [ 0 ki - : N5

opt 1 okl LEB& e bRLGEY it HERERE SPLOR S MR Sl o B R Re  om 15
Cl_6 ahfW; mdytlzcydboab Kyl meatbet rinhesresiaapyd, @ sroNadptvnslibsibistitutedd Wi t h
one or nore Rg. R5 and R6 may cyclize to forma menber ring containing

C3 7
C5 0, vethgenengs megse Ronwherpi 'gﬁﬁ:ltsﬁ@%&omrHhhe)lﬁéerbrclﬁﬁwl, R7:10 Gifseqadnm, @1 s

sel ect f I C I : lkyl 5
aryl, aﬁ(g'tl éé@ginrhﬁ*é?oa!%\&%l%or&%’; an&%ﬂ&v\%g?ﬁ%\g %/dsfrgslgl%;%’?\égl@‘/om OH,
NR1R2 halogtogan alkgl, G gkyoldalk@3CHOCONI @a) SYPNRIY, OCONRKRR EFS@NRIR2, OCi _6

al kyl, CF35 or a pharmaceutically acceptable salt thereof or a )

phar n@eaiRaceuially aecopblnia tharpehait Rhermirsragly[agoenidle dergabive Hsepfdpe

met ho .reat . 1SSk f i.on and ot her

di seagl(?a1 aislit%zgl%l %aés}?ezgglgggc} é;gt%gﬁla\?\% r%lg'hﬂgj{f%%@g%%??;@%ﬁ%gﬁe%%{n%r%lcg%onpri sing the
step of co-administering to the manmal at | east one conpound in a dosage

and anol2jt ef f ecAlswéistlosddraeatompaindy déving tiswuctiur represameattal 4 forielaconpound
having a structure represented by a formula: -



WO 2011/ 029104PCT/ US2010/ 048030 wherein WX, Y and Z are independently CH,
N or CR3; wherein Ais selected fromO or S; wherein RL is selected from
het er oar yWoaptt/apek| y substituted with one or nore R3, RCYIUS2@0/088086 ng such
as a C3_8 nenbered ring containing C5 0, S or N5 optionally substituted
with one or nore Rg; wherein R2 is selected from H5 hal ogen, CF35 Cl1_6

al kyl, C3 10 cycl oal kyl; wherein R3 is selected from H5 halogen, CF3, Cl1 6
al kyl, C3_10 cycloal kyl; wherein R2 may be cgnbined with R3 to form
carbonyl, thiocarbonyl, or a ring such as a 8, menbered ring containing
C5 0, Sor N5 optionally substituted w fQ_o or nore Rg; wherein R4 is
selected fromH5 C1_6 al kyl, C3-10 cycloalkyl ,Naryl, heteroaryl optionally
substituted with one or nore R7; vvhereln and RBumay cyclize to forma
C3_8 menbered ring containing CS 0 tionally substituted with one
or nore Rg; wherein R5 is sel from| H5 CA 6 al kyl, C3_10 cycl oal kyl,
aryl, heteroaryl optional W*Zyﬁ:tﬁgl\t dvww t h ohe or nore Rg; wherein R5 and
R6may cyclize to forma C3 erx’ gcontalnlngCSO S or N5
optional ly substituted wth¥ne™r noreRRg; wherein R6 is selected from H5
Cl 6 alkyl, C3_10 cycloal kyl, aryl, heteroaryl optionally substituted with
one or nore Rg. R5 and R6 may cycllze to forma C3_7 nenber ring containing
C5 0, Sor N5 optionally substituted with one or nore R7; wherein R7 is
selected from H5 halogen, Cl1_6 alkyl, C3_10 cycloal kyl, 0Cl1-6 al kyl 5
aryl , weran 3axy[Y, andONRER24cpONiatly CHB; N anfiRwheh@ein ARB ﬂebceélfwm @obrfSr om OH,

IR, VIATSED R el ot B s SRt PRl P R Ot RerB5 Ot TR

phar MRGEHL &@# | ﬁﬁeﬁ%&%ﬁtrﬁ@'cﬁnﬁﬁﬁﬂ%/@t OVE ot Net)ﬁmnany khbstnfdEdFitha%é BYmBrknown
si de-effect of increasing metabotropic gl Uutamate receptor activity.

[ 023] RsswhdicacRosedcetce fmopt: b dslogon, QFheCt ¢ dayln€nto ctyfsloaﬂwémlmmaﬂ?em ssion

dysf unct d di t t
R STt A A e e o A e T e S
adm nigs 8 FbiifcdrBordyl &hidRAEBAY186r d ﬁ@ﬁucﬁ@@a@@%ﬁﬂ%réd‘m@g &Qﬁﬁﬂﬁé@@) @ra}u nt

effective to treat the dysfunction in the nmanmal, the conpound having
st r uctMroptipeglyewbstiteigd Wthapﬂe(ﬂr mgira Rs; wihereioiRy 1we)kectqd tioa [Z %rs@lkyrh,dépendent |y

CH, N - wh i i f 0 r 1 I ted

v om erRFBh g gistiraa ) ioB T E At e RS era o Pt Rufy e B8 & 1 ng
such @gclgzes f&iﬂ'@@?ﬁﬁﬁlb’éh‘d&lt%%bhﬁl‘lﬂlh@@ 05 SQr NS optioMdly Qb4 tRmad vath one or
substifuted with one or nore wherein is selected from H5 hal ogen,

CF35 @1org Ral ereln@s 1&@ele§t@d &amkﬂ Clmléiyleicmmcmsﬂl@éalaéﬂt bferoptyroptialal ogen,

CF3, Cl CSlOc e e copbined.with R3 to
For m SPBt i g oh ol - il R HRTRE nihy Ge e e BN iy

cont achhﬂaﬁm%BCOO SoPN, 1@1@11{@1 lnmfecswhﬁbh& B @draR §; vHRRSn RE 1eré[e%teBgi”orn
wherein R4 is selected from 6 al kyl, C3-10 cycl oal kyl, %4

het er &hr@nls abipl, |(bnaw0}0asl,lebﬂswt @@@@amltomtlglmfélymub#ﬁu@dwth Qus@r aiaic R4 Bad RS
may cyc e to f red ring .cont

opt 1 ot 5 i Tb oG B ROt P B Pl e on P B S om 1
ClL_6 akiltybne dZ3nck® RGYWh@InkR] is s@lbotbd fiomt er, ﬁ@lbgén QRL; kepAld;Y, @whxsaukﬂ uded, wi th
one or nore Rg; wherein R5 and R6 may cycllze to forma C3 menber ring

cont aiaHiyhgargh ter(@fbls CRBNRoBpi ©Nair Icszséuﬁth’h@tT@tlé?d lwawt%h%ofﬁpw&lﬁg
wh df |
ot er JaioREn 5 AT stiSy PGt RS R0 TRy FRE ML By By

cyclize to forma CS_? menber ring containing C5 0 S or N5 optionally
substifoigled wi t Ienéisclbsdiinire phitimavhigicel ddonfpositidns edepiisth 4 thefpetifediigl ogen,
Cl 6 al kyI C3_10 cycl oal kyl, 0C1-6 al kyl 5 aryl heteroaryl CONR1R25 CN
or _CF3ffeative ap@nephi FAENpauNddREREastuEHR OPreSNEDY a fRinbden, CL 6 al kyl
C3_10 cycloalkyl, CN, CONR R2 , SO2NR1 R2 , OC _6 al kyl, CF35 or a

phar maceutically acceptable salt thereof or a pharmaceutically acceptable
derivative thereof with a drug known to treat a disorder associated with
i ncreasi ng netabotropic glutamate receptor activity.




WO 2011/ 029104PCT/ US2010/ 048030 [ 024] Al so di scl osed are nethods for the
treatnent of a neurotransm ssion dysfunction and ot her di sease states
associ at edownti2p@HuR4 activity in a mamral conpri si ng POE/GSREO/045030
co-adm nistering to the mammal at | east one conpound in a dosage and anount
effective to treat the dysfunction in the manmmal, the conpound having a
structure represented by a fornula: wherein WX, Y and Z are independently
CH N or CR3; wherein Ais selected fromO of S; wherein Rl is selected
from heteroaryl optionally substituted with gnerpr nore R8, aryl, or a ring
such as a C3_8 nenbered ring contai ni ngoLs0 or N5 optionally substl tuted
with one or nore Rg; wherein R2 is sel ect H5 hal ogen, CF35 Cl1_6
al kyl, C3_10 cycl oal kyl ; vvherel n R3 | sel ected fTrlom H5 hal ogen, CF3, G 6
\léﬁl ned with R3 to form
a

al kyl, C3_10 cycl oal kyl ; wher R;/rra%i be

car bonyl, thiocarbonyl, a f’ng uch as 8 nmenbered ring containing
C50, S or N5 optlonally su t ut el W\LIv one of nore Rg; wherein R4 is
selected fromH5 Cl1_6 al kyl, ~NI0 C al kyl, aryl, heteroaryl optionally
substituted with one or nor& R7 wher ei ®; R4 and R5 may cyclize to forma
C3_8 nenbered ring containing C50, S or N5 optionally substituted with one
or nore Rg; wherein R5 is selected from H5 C1_6 al kyl, C3_10 cycl oal kyl,
aryl, heteroaryl optionally substituted with one or nore Rg; wherein R5 and
R6 may cyclize to forma C3_7 nmenber ring containing C50, S or N5

opt i onreherqm %KstY angt 2 drevinddpendmtly (CHiOY er &F:; wiheeigi Aisr6lcced SeineOtad; f rom  Hs

ons om ik Regs sl feptec i pbiipul SO Bt a eors e RP G HiEal ni ng
G50, §uc@ras N@g &H&ﬁb‘éﬁé Hlé’ co%’té%Ig'd @t §Gr Wo%%n@%uggtlnﬁéarvﬁth%h oﬂ’fﬂﬁé ﬁ QvH@?eu'l ;

selected from hal ogen, 0 cycl oal kyl, 0OC1- 6 al kyl
aryl , Raas @eimfrcwom(ﬂ\MGQ@l Cﬂs,cﬁl 6@ﬂ1{yl (éanld cy\ﬁeatlbylmWRsreursRsrslsebt@d fifomno i, OH,

LR 1 AL o SR A S S SRR R -

accepteaiofyls ﬁiléca&mry%E a®Mheludhay MeCembnbalcl Yingtosiigd) €, desbyRti ve t her eof
with a dru/(g]ty nown to treat the neurotransm ssion dysfunction or other

di seasptien esybst[t@tzé]vmhsmedxrmrggemlmreml&tls sddentpt freinddy G- 6@5W1b,cﬁmd havi ng a

o NP SR SR o o ey Ao Mfors Rt e Rt T RET O™ Y

f rom f&@&l%qarfyﬂm Q%g A blede dSipSdontaidige CWOL Eloﬁ?Na oﬁﬁoﬂm&%u@ltut@d Vvhth ko ing
such as a C3 ered ring containing C, O, S or tionally

subst inare &d; wh@rhmd?mels o¢leeted omgH Wheplyh CR2 cry@losléliyé@méd §teronryl pptlcmlllmgen

CF3, Cl 3 10 ¢ | k e s sel ect from H, hal ogen,
G atogied i oot o K S R ARERE bvagelide S5 TEh Ko et e k3 o
form %@ﬁt@ﬁﬂﬁ@ C, @hs QEN Eﬁtmﬂally Qlibs@tdte@ith WaH oPmoRe I@A&&GMR@ iseR|dctdddrom:

cont ai ni n or optionally substituted with one or nore Rg:

wher eith cm alkyl, ﬁtle@y@@aﬂf:ylowH hemoaﬁylmmymally@ybmu@si oVithegmieyar mage R,

het er gar, optiaQ sub |tut d wit wher |n 4 d R5
may oot Rea PR oo RS rhbE Rl P BT Sy ooy %ubﬁltu%ﬁ

opt i oRatd Ghesdibﬁdrb RYt WHerdint i, i98€lcQEd fofe HRBloWRE ]I BIKRD 55, sRl®eedEr oM H,
Cl 6 allﬁ% 10 cycl oal kyl, aryl, heteroaryl optionally substituted with
one oral s@'YRélﬁtW?éyleCﬁ)% %Q’Fa:yﬁlléiy@thQlé Rsds saeateceir@s DileMBdt2 ri ng

G por aitiloddn S sdtind Qs By SREIPPR LONMER SOME iR roIh kG R MBS [

het er @aaxyﬂlac@mdagp abée}fsta‘b&b@ﬂﬂ th&tbebrw pharRaRutal FRiceepidle ferivafide BRrddtyand
cyclize to forma C37 nenber ring containing C, O, S or N, optionally

subst jatneedcgpticnllyieceptablpeari7; wherein R7 is sel ected from H, hal ogen,
C _6 alkyl, C3_10 cycloal kyl, 0Cl-6 alkyl , aryl, heteroaryl, CONRLR2, CN
or CF301491nd wherAdsndiRgoscsl asehedtodsl fdrrmmnﬁhting\lﬁmﬂM hetlvoigen at I@ast Gnabédyl
C3-10 c cl.oal

phar mg@ Pﬁl@&k@%ﬁt%%}ew%%g agleys %ﬁ%@ﬁwﬂ% F‘tllﬁa% R4F ﬁﬁ&@&?ﬂf %Og@wnm@bt abl e

deri vahjoigt LS00 piiifliate mGluR4 receptor activity in at least one cell.




WO 2011/ 029104PCT/ US2010/ 048030 one or nore of a drug having a known
side-effect of increasing netabotropic glutamate receptor activity, a drug
known t o woeatl/@missor der associ ated with increasi ng nePabaiSepiogsogd ut amat e
receptor activity, and/or a drug known to treat the neurotransm ssion
dysfunction. [26] Additional advantages of the invention will be set forth
in part in the description which follows, and in part will be obvious from
the d i ption, or can be |earned_by practice of the. inventiaon. The
advantBids of t KSG i EREdHe Mefodh Srnelnfisiee cfurd e ByuiEsns of the
el ements R0 HRNGRENGE ARNFisRANL & HealbkoihBlptutRYlly Effediie AoRENsied 1GLai ms.
It is to be understood that both the foregoing general description and the
f ol | ownngisdiesed ¢eabadied or i dosagn and emex@mblcanye tarpdteauplican@u®yrecaptor and ar e
not restr.ictive of the invention, as clainmed. DESCRI PTION [27] The present
i nventFOHLCRDe 8 isther st ood more readily by reference to the fol | owi ng
detail ed description of the invention and the Exanpl es included, therein.

[28] B8FJre t he pedisplpscdoripBigHds fadhpbegtmeainf a disardeassociaghkyihs

devi ces; Lscl i o rstood
ot TRy AR5 5L RPN R REFRARET bt LS PR 5%
speci fcbagrisiap thost@ot ddenthBtering &g thidtrsarhhles $caot e dibcascd pedipdurkidn aa®sstech
may, of course, vary. It is also to be understood that the term nol ogy used
her ei #ngl gmpypt affestiyg todirabthsrdispedss in Bied@amp@pk i cul ar aspects only and is not
intended to be limting. Al though any nethods and materials simlar or

equi v t tot i i ] i I testing
ot Flesent 1oy e e R A o R R Becr | bect

[ 29] \phoWiéingapantise @fmpicued haesgatstructuentpresentaibybefotmstr: i bed and cl ai med in
a particular statutory class, such as the systemstatutory class, this is
for convenience only and one of skill in thg,art will understand that each
aspect of the present invention can be described and clainmed in any
statutory class. Unless otherw se expr ly ated, it is in no way

i ntended that any nethod or aspect set forfth herein be construed as
requiring that its steps be perforne% in al 20R1/ 029104PCT/ US2010/ 048030
specific order. Accordingly, yhere & d‘xgéin1does not specifically
state in the claims or descriptiong thaf the eps are to be limted to a
specific order, it is no %a%zfgtﬁpmgg that an brder be inferred, in any
respect. This holds for any /fo3sibl &xAdn- express basis for interpretation,
including matters of |ogic " th"respect Rt o arrangenent of steps or
operational flow, plain neaning derived fromgrammatical organization or
punctuation, or the nunber or type of aspects described in the

speci fap skawnin the Ezapplehpelaghout this application, various publications are
ref erenced. The discl osures of these publications in their entireties are
her ebyajdgicor por ] f i nto [ S i i i er to nore
fullyxg£ cribe ?ﬂ§9g§§?%%6§5gﬁg§%¢gk?gﬂﬂ ﬁéﬁggﬁfga%g#?g?ﬁggﬁ he references
di scl osed are also individually and specifically incorporated by reference
her ei N0fYr t he mMdiedisabsclamt aictheds for thdimandfheturd o adhsdicssed forrpotdneiasent ence

in which the reference js relieﬂ upon.. Not hi.ng herein ég tqQ be construed as
an adMYRRGTCEIRIAT e HEthIABANMAR GRRRT GRS Fambiginggrfomnosgd hevingt sEutecsuch

publ i LRt folidB1a0f Prior invention. Further, the dates of publication
gg%-%@reig»ng S

provi y be different fromthe actual publication dates, which
can require independent confirmation. A. DEFINITIONS [31] As used in the
speci fication and the appended clainms, the stngular forns "a," "an" and
"the" include plural referents unless the co xt clearly dictates

ot herwi se. Thus, for exanple, reference aNunctional group,” "an

al kyl ," or "a residue” includes m xtures of twp ofg,nore such functional
groups, alkyls, or residues, and thﬂﬁdg%ng
R Y

3
R | A
? )\ p) /’W
N X
R4 H R,



[ 32] Ranges can be expressed herein as from "about" one particul ar val ue,
and/or to "about" another particular value. Wen such a range is expressed,
a furt herwagpagarioncl udes fromthe one particul ar val uePama/Ser10t0¢808he ot her
particular value. Simlarly, when values are expressed as approxi mations,
by use of the antecedent "about,"” it will be understood that the particular
value forns a further aspect. It will be further understood that the

endpoi nts of each of the ranges are significant both in relation to the

ot her endpoi nt, and independently of the other endpoint. It is also
understood that there are a nunber of val ues disclosed herein, and that
each value is also herein disclosed as "about" that particular value in
addi t ivdrerdio W, Ke Yvaldiié aictisddpenddagy CHADN 20CRA ;0218104 PCiF/ scs2@d Godat 008 (5; exanpl e,
if the val.ue "10" is disclosed, then "about 10" .js also disclosed. It is

bl 5o HIEHS Redrreiariat R Re Gy oah ol 1%@8%&@&% (ATE Soaid g e

di scl Qg&ds a E?g{ m&ENRAR L cdnfaingt% @@gs N ,%%ﬁfl}ss(ﬁl)ﬁ%é&wiﬁlaﬁgo%re 112, whbbin and 14
are al so di scl osed. [%3] As ‘used herein, nomenclature for conpounds,

i ncl udngsaegahiremcdnpadagats CFedn sdkydi Gen cudpalyle oimem RameslectcUPag): H,UBVB,

r CA eco ndations for n ncl at ur.e., V\hen one . or .nor.e.stereochem cal
P 113 Lk oo S AT ol e G S R R S
enpl oxgmhoh{l %id:alg.’f@l&ﬁ, o?%@?n%%ﬁ&%ﬂ £l ; PEinBEict YingEbAtafREECT OCSbE 8N, and the

like. One of skill in the art can readily ascertain the structure of a
conpowntiondllygiubstitutgd matheoncair minse Riywhareindtyiis selededfrom,df 1 stabeyl.denpound

structure usjn am n onventions,.. or, by, commerci gl | y,avail abl g sof t war e,
such. S5C BT AR OB AR LG PO sy el P Ehor s b JrhSefh R o

her ei !&gcl‘iﬂé@o &HS Cs 0 Blch®RAl Tl conRitih® 02D, B'or K 3PGodadMetsubdiRutcd RSB GAe B | Y
descri bed event or circunstance may or may not occur, and that the

descr inpart &a; Wheotndtsis selsttechres: Wh &n-ealkzl, € 3 evenetoabeyl.girylchetetoand epoerellys and
i nst ancges. re.it does ngt. 35], As,used herei t he rm"receptor

bost & YETPE i iohe ob BRe{ B ayber R ResBe 5 S SEisn bt e § “alsr Rk o
conmpoyBftafin@@e0t S bh&L optidrRAY kibsatutédWith 868 by mBHIRE MR rdil R, &Cel détddrgth: t he
receptor in the presence or in the absence of the endogenous Il%gnd (such
as gl dl.dmarlyLiGrianydedlkel aryl, hetseaaryloptianally sybstirated witdrongxoampire Ra. Ranan.

The term,"receptor iti allosteric dul "« lngcl udes C ound t hat
s a AR pES e ooBaR & CGa PiiRE bt FollPRitet B s 0N AT PRRSRERARA: o0
as WelwittadnereRdrd RYNMhErBRAtR Mg SelBdt¥E thoe H, Whlb¥erd € Ralkh, ;'\ § @&8RlIf, OC
allosteric potentiator” and an "nd uR receptor allosteric agonist." [36]

As usatkyhepi, heteropsyls EONRiReceNon CFal andswlareia Rods saheatest fgom QlAINRRA 0 any
exogenousl dmni st ered o] e t, djy€ec indirectly
augmer}ft(21 EOgF 1%ecalr%ﬁsk onse® @%@%@%%@3 Cﬁll\éﬁg{ﬁ%%%lﬂgh%z’ Hcgé%%&k ;tlr}:éhorzfs gl ut amat e)
when  iphafhdddstidally aBeopldb@sda@ithesf drey pharhfiRuti@LIgRIcOEptabile agtvakiveteredf Wvith
particular a mammal, for exanple a human. The receptor allosteric

pot entdipegRadsitiendlyragceptahile eargeher than the orthosteric site (an allosteric
site) and positively augnents the response of the receptor to an agoni st.
Becaud@2Q]t does Alst discldseclere wemeductszaftthodisdbsadmecthedsdpt the manwfionire pf of a
conpound.as a receptor allosteric potentiator provides advantages over WO
2011/ OFSIGABEF/ US2010/ 048030 the use of a pure receptor allosteric agonist.
Such advant ages can include, for exanple, increased safety margin, higher
tolerappdjity, diAdisiestdret eikioth chﬁPom@po@ﬂ@at{@dﬁgm4t@&p%rtamvi& 37]
As used herein, the term"receptor allosteric agonist” refers to any
exogenoasiammdnivhirsinethe domperpullhad astruetgesreptebenteddby @brimplaaugnent s t he
activity of the receptor in the absence of the endogenous |igand (such as
glutamate) in an animal, in particular a manmal, for exanple a human. The
receptor allosteric agonist binds to the allosteric glutamate site of the
receptor and directly influences the orthosteric site of the receptor.

[38] As used herein, the term"subject"” refers to a target of

adm ni stration. The subject of the herein disclosed nethods can be a
vertebrate, such as a manmal, a fish, a bird, a reptile, or an anphi bi an.
Thus, the subject of the herein disclosed nethods can be a human, nonhuman
primate, horse, pig, rabbit, dog, sheep, goat, cow, cat, guinea pig or
rodent. The term does not denote a particular age or sex. Thus, adult and
newborn subjects, as well as fetuses, whether male or female, are intended
to be covered. A patient refers to a$Ubject afflicted with a di sease or

di sorder. The term"patient"” includes human and veterinary subjects.



[39] In sonme aspects of the disclosed nethods, the subject has been
di agnosed with a need for treatnent of one or nore neurol ogi cal and/or
psychi at rwoO 2diigaper and/ or any ot her di sease state ass®CTAISU 00RO
gl utamat e dysfunction prior to the adm nistering step. In sone aspects of
t he di scl osed nethod, the subject has been diagnosed with a need for
potentiation of netabotropic glutanate receptor activity prior to the
admi ni stering step. In sone aspects of the disclosed method, the subject
has been di agnosed with a need for partial a onR§n1of netabotroplc
glutamate receptor activity prior to th dnix{i stering step. In some
aspects, the disclosed nethods can further co |se a step of identifying a
subj ect having a need for treatnent o d} scl psecrsdi sorder. [40] As used
i cal managenent of a patient

herein, the term"treatment” refergs-t
W th the_intent to cure, ‘ezéz;at st biliz or prevent a disease,

pat hol ogi cal condition, of termincludes active treatnent,
that is, treatnent directed fIC tomard the i nmprovenent of a

di sease, pathol ogi cal condi®ion or disdsder, and al so includes causal WD
2011/ 029104PCT/ US2010/ 048030 treatnent, that is, treatnment directed toward
renoval of the cause of the associated di sease, pathological condition, or
di sorder. In addition, this termincludes palliative treatnent, that is,
treatment designed for the relief of synptons rather than the curing of the
di seanéﬂ,erqjanéﬁ é(gfittdal acandtipendamtly ¢H,aN soCBerwhqncie\Petstsatebmé frore@toreit , t hat
IS t

TR B L AP B TSP B B

d'SOVQ&masQ@QpﬁHﬂERHhhg&mkﬁﬁ%kﬁﬁﬂSorﬁh@&mhﬁym&&@ﬁ&ﬂﬁ@&m@&ﬁ&ﬂyﬁgv&ﬁnnn
suppl ement anot her specific therapy directed toward the inprovenent of the

associRatigstlelitaklion,; Hpbalbging §iFe 4l sadindi €10 nycloatlkyih, sheer R; is[sglEfteddrons i)

her ei n, the rm" event.i fers.to u averting,
b atIROErelt ol b e laal VP e o B G Roithappen ng
especicator 1%@&%913 oaﬁtrfng@ucﬁ bsd 6. yﬁ@ﬁlb&fee@ﬁhgtcbﬁlﬁam ceorsgpse, inhibit
or prevent are used herein, unless specifically indica ed ot herwi se, the

use ofoptitveallytsiubstittied wilbrans or snast Be; ehkgriedsl iy sdéated fyel@di Ci @ﬁiyl Asaused

her ei n vi hg been su si cal
oxan RupPeivb§hd 15t SR Goanfly PR GRS BRE SEShERa RaRB HSRE o
have @ @Qﬂﬁbﬁbﬁmat@?hwﬁﬁﬁmﬁﬁn@k%ﬂﬁﬂﬁmgcoo S%@@l%9&&%ﬂ®ﬂﬁb§ﬁﬂ@@%ﬂﬂ%meor
conp03|t|ons or met hods di sclosed herein. For exanpl e, "diagnosed with a

di sor degre Bme\ﬁherbmeRsby sqdmtednfrp@t fbﬁwalkmﬁcummqaikyd,tayyl h@anq»grythammgﬂltﬁeen
subj e si cal am.nat.i erson_of far exan a
ohys: anEe s §iR R o Hor kv AR R RY 55 -PLed et dd i Con b RuCH AT 1 et oo
by a conmdCoo, SermOsHtidmnly bitatinfawiRvags 8PhBrdRE GiHerdl Ry MdcWBkdFEIMm Vi LY.
As a further exanple "di agnosed with a need for potentiation of nG uR4

act i viHyf. aabkwér(?ss 10 ey dhealkylgartsk datexanyleptienpllysubsthtpd it onsxeamaiaRisoRsby a

person skl or h hav ition
P har acp SR T a5 AR SR emRuRENE Ghnir&T0 0 S G o RYR, S SBRt,
refer Qﬂﬂﬁoﬂecbran&b ROf dﬁéremsmclb sasctE@fernspnalegai £538Ry1 @G, EfalKeOCAS

di scussed herein. [43] used herein, the phrase "identified to be in
need @tk s el rhétwoqi'bls CQN}R@@;@EM CF@raIﬂh@qT¢1R88 iy gefleotesd ﬁ@nﬂﬂeﬁ]&llﬁn of a
subj e r 0 r a
subj ec k,%&?%é }W %égm%y%§§¢§§ﬁﬁgn d@ :§?ggfﬁ%myp fg sorder

(e.g. ,pham@uca@tmlﬁp aé@elpagugeadsautqma)ﬂd% Iﬂﬁfma/dehﬁdallbaﬁ%btalﬂ@ﬂethleélfHet@if.
di agnosis by a person of skill and thereafter subjected to treatnent for

the dijggyder. '9%&&dﬁ98&%ﬂ9&ﬁkﬁ$d§hﬁ%héH&nﬁ@ﬂﬂﬁbﬁbﬁﬁ%&ﬁﬁnﬁﬁend&ﬁh&ﬁﬁm
aspect, be perfornmed by a person different fromthe person naking the
diagn@sdsﬂwtﬂmmﬁeamgmzwwxi&MMWﬁmﬁﬁﬂﬁ&P@mﬁm@ZﬁhOﬁ@ﬁ@@BﬁmQUWUQn®ba@pdfcmﬂ a
further as ect at the a istration erforned b ne 0
Cubs odt R o BF o B¢ Rehe Somabist s onadk dnc ol pseBVR o B ther
"di ag r&?%ﬁct%nt il tRe MEREhal Ue RARFSUNHHLLR a%iru%%@x%ﬁfe%&ﬁéc?bﬁh Wrangl. € receptor
activi refers to having been subjected to a physical ‘exam nation by a
person of skill, for exanple, a physician, and found to have a condition
that can be diagnosed or treated by potentiation of netabotropic glutamte
receptor activity. [45] As used herein, "diagnosed with a need for partial
agoni sm of nmetabotropic glutamate recéptor activity" means having been
subjected 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 partial agoni smof netabotropic glutamate receptor activity.



[46] As used herein, "diagnosed with a need for treatnent of one or nore
neur ol ogi cal and/or psychiatric disorder or any di sease state associ ated
wi t h gl uteioeba/dy®iuncti on” neans havi ng been subj ect ed PCo/Us2qlapg308@l
exam nation by a person of skill, for exanple, a physician, and found to
have one or nore neurol ogical and/or psychiatric disorder associated with
glutanate dysfunction. [47] As used herein, the terns "adm ni stering"” and
"admi nistration" refer to any nethod of prOWtdrng a pharmaceuti cal
preparation to a subject. Such nethods are | I Rknown to those skilled in
the art and include, but are not limte ral adm nistration,
transdermal adm nistration, adninistratio by Nnphal ation, nasal

adm ni stration, topical adnlnrstratro ravAgitial adni ni strati on,
ophthal mi ¢ adm ni stration, intraauy eﬂ nT3§Zatron i ntracerebral

adm ni stration, rectal adnlnr frat on, and panenteral adm nistration,

i ncl udi ng injectable such® nt%?ueg( admintstration, intra- arterral
adm ni strati on, |ntranuscul ni tron and subcut aneous

adm ni stration. Admi nistratfon &an be c®atinuous or intermttent. In

vari ous aspects, a preparation can be adm nistered therapeutically; that
is, admnistered to treat an existing disease or condition. In further
vari ous aspects, a preparation can be adm nistered prophylactically; that
is, adm nistered for prevention of a disease or condition. [48] As used
her ei nyhereh'eWéfr M dreff % ectindepcadmdmtCH,Mebe R twhaeinakowatected dtom © @ f i ci ent

to achi.eve e desire sul t effe on an undesi red

Cond tTIHen Bors S o G ead pof g honpin GRS RetaraBotEnEal | y
ef f eCtshM?asaefr@yQﬁlemB@Ifeg "rﬁtFtcgn@fhn?grr@ upt s bRt o ff)t%n%ﬁiz fsht%'tlﬁﬂéd #vih dabbeMBrd he
desired therapeutic result or to have an effect on undesired synptoms, but

is geﬁ@rwhﬁynlmsuﬁébcméﬁpntél@a@gs%éﬁ%e@sedkﬂdésaﬂbeb@&ylWH@nspé@uﬁ|c

Upon: AEUbE Bog & et ot ti g e RS AR oo B b B gl ithe o
sever igYo 8t Ogbthiys, qrﬂ@ezrrboﬁ;heorsao@&g §uich a@@@@%&ﬁ&%&rﬂ%}@a{eﬂm@ e (ﬁeeor body

wei ght, gener al heal th, sex and diet of the patient e tinme of
adm nidstopeionadly; substiuted with Qn‘e oemtrmrﬁ Rs;twh%trﬁer4 i bedeqted GomfH e&lcsraélorl,cﬁts of the

oot o RVB PR TP Sl Eiont iy B R bud Suis 3 Hhiein B LHRIBEY 1o

fact orcgcyylth flRONMT; & hchiberdBdigC@dhtaddihs C, BOS O@Niﬂfa‘ﬁ&lall tsubs%tt!(‘t@dl lvithidnBiop t he
skill of the art to start doses of a conpound | eve | ower than those

requi meatc Re; wibercianks is h@e@ectfm@dHt Res alzl Gsoo @fctoeﬂtyl wmd bgjergriad aptionplly

i ncreas e until desired,ef fect i chi eve | f desi.red, the
of f ectn U] PIRaEE Y B B R Rgs s it o b OGBS o opTFpHAES o
adm nicshiaafinQ; oC@ bﬁﬂqaﬁrttdauy sSbsiglte] WAk eneeNMPORd Ri; aMerd@ R, &0RIRtdd ffdteh
anounts or subnui pl es thereof to nake up the darly dose. The dosage can

be adjtidtiedlyy Qshecyqt@ﬁlwld%ra hptfrgnsmdroaszﬁoneﬂb’tsabstév@ﬁrm&romrw more Rg. Rs

contraindication an v one nor e
dose B Ses SRR Ry S st et andPouEledy RN FeERLL 8 ( Sung
i Nt heyith ér@trbdre RE OWhaBRIrepk kab@ed a6ag e htl@gerglorearkgl Ts5esyMalkyl, OC, ¢

pharmaceutical products. In further various aspects, §reparat|on can be

admi niatieyds ayl,ihgtegoaryls Qﬁmﬂl&zt R ar Icszeﬁfnfdé@hqfﬁﬁé Rarﬁ)%ﬂlﬁcwd tOHL.NRdk, anpunt
effec%a%%pﬁQf %J%EQ? ?8%%@, Sg@ﬁﬁi §8@ﬁkﬁ§9?%%%9@%leﬁgused herein,

the term ctept arryer e 1% aqueous or
nonag lpﬁ@Mﬁacé@tlrdall%I @o@aptarttémrtﬁaedﬂsm apHRpeRRuOaSlyQcc@alls Hahaitivathey®If hviks
sterile powders reconstitution into sterile injectable solutions or

di spersirenbayinge km% pidesTigeteof insreaspigasctabotpi g lamaygeaniar afiditionaqueous
carriers, diluents, solvents or vehicles include water, ethanol, polyols
(such gl ycer ),
carbo gggthylce %g@B%%%HSUIb%@?gn%ggﬁéﬁégXé?gﬁg%%XﬁB&nﬁpgg QShhtgﬁ(such
as ol iavé othict Yiseasd staﬂjs@t@io&balt@d Wity arGlaR& attevisy 1ala(1harﬁ1$1abctdm)@1rlsﬁigethé step BF oper
fluidity can be mai ntained, for exanple, by the use of coating nmaterials
such as lecithin, by the maintenance of the required particle size in the
case of dispersions and by the use of surfactants. These conpositions can
al so contain adjuvants such as preservatives, wetting agents, enul sifying
agents and di spersing agents. Prevention of the action of m croorgani sns
can be ensured by the inclusion of val2eus WD 2011/ 029104PCT/ US2010/ 048030
anti bacterial 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, sodiumchloride and the |ike. Prol onged absorption
of the injectable pharnmaceutical fornrcan be brought about by the i ncl usi on

T



WD 2011/ 029104PCT/ US2010/ 048030 conpounds descri bed herein which satisfy

t he val ences of the heteroatons. This disclosure is not intended to be
limted iwoany/azarvaer by the perm ssible substituents ofCorusamo®4g93pounds.
Al so, the ternms "substitution” or "substituted with" include the inplicit
provi so that such substitution is in accordance with permtted val ence of
the substituted atom and the substituent, and that the substitution results
in a stabl.e conpound, e.qg.,. a conpound that does ngt spontaneously undergo
F ansPORVBITEORE Bubh e o R Gomanend By costi Mgam R HAes et

[52] 19)sRREddH iN9nd RamAts, th&ESHpountlhavingAductuf3Rpres@e by forffufy used herein
as genéric synbols to represen% variousS specific substitiuents. These
synbol s can be any substituent, not limted to those disclosed herein, and
when they are defined to be certain substitugnts in one instance, they can,
in another instance, be defined as someogt hefSubstituents. [53] The term
"al kyl" as used herein is a branched or anched saturated hydrocarbon
group of from1l to 24 carbon atons, for exanplg Tm 1 to 12 carbons, from

1 to 8 carbons, from1l to 6 carbons,- f et to 4 carbons, such as
methyl, ethyl, n-propyl, isopfopylj n-bytyl, Nsobutyl, s-butyl, t-butyl,
7

n-pentyl, isopentyl, s-pem$%>éegeo enﬁii» hexyt, heptyl, octyl, nonyl,
decyl, dode cyl, tetradecyl, evyl=X ei cosyl, tetracosyl, and the Iike.
The al kyl group can be cycl®c oH acycli The al kyl group can be branched
or unbranched. The al kyl group can al so be substituted or unsubstituted.
For exanple, the al kyl group can be substituted with one or nore groups

i ncluding, but not limted to, optionally substituted al kyl, cycl oal kyl,

al koxy, am no, ether, halide, hydroxy, nitro, silyl, sulfo-oxo, or thiol,
as des@ckdf W Xeveidd 7 Ave ih@MehdakIsYIH, MHPUR ;] whbindA kyelc@ic@Yidne OYrd; Ni Ng
fromone to s[x(%f.g., fromone to four) carbon atonms. One exanpl e of

"al kylwherein 81 isgseidckegll from hsi¢ioarH roptighed iyt subsitutsf edihf ansatr inesyie Rad atyl, or & sing
generalH%aqfed {0 %qjggito bg&@ ugsgb ti tqg ahk¥Ho§f?%Pst@ng spbstituted
al kyl *grolps; ~hOWeVeEr: "Sast Pt it an kyl “gPBUPE Are°atss’ ¥hacrs PArlsy

r ef er rgdwhercher LisRelbytell HORL: iH,Yihlib?eﬁ,@g?@ﬁ&ﬂf{tﬂ}C§.%Q§rbiohﬂk9[}tv&ﬁ%}ei@'Rg‘ishe al kyl
group. For exanple, the term "halogenated alkyl" specifically refers to an
al kyl sglcefap fiopu it ihglogemthst Ut-etlkwh Chiotyeloghkyhorherein R gy be cgmbiredwoth ne,

chlori brom ne .iodine. The term"alkoxyalkyl: .specif.ical refers to
an a o BB ioBERAT ori Bl s Bea Bl i hidlnd S
descr iNpegtibeligwubsthetet &¥ith on2l df e RROVh&BR® fib Sabdtyd frefe,C tallam @l ky!
group that is substituted with one or nore am no groups, as described
bel owcyeladlkyharyl; hetcroamibeptioaplky substititedswith ppe @frigore\lp; wherein Ry and Rs may

2011/ 02910 Us201 Q..instanc n ific.ter
ol ky Lo Lo 26 M BRI NThBNARe 26, 3 T RE SRSV R HEd s ot er m

" al kylmord®eswhgbin® Sie séledted fibm: SREC ko1, Tsh 1@ chiatdylasyl, Mdtipkdil opfiaallyand
the like. [55] This practice is also used for other groups descri bed

her ei Bubstiiged wath oppior moze Rervhcseie IRs 48d Reyraysarkaa to forap a (-7 gnibst Fing

unsubst j t ut ed-~and St |t peti . st t.ut jeties
can. TRGHERECO0CS BERE bhddRAY iR AGLI KD pTEL Ho RS, MY Bl B

par ti cul@rs alkyhad i, f ey cshley cargR hki¢toaeddpliendl Bf sabst@dtet avithSoncer @aore RR. Rs

"al kyl cycloal kyl ." Simlarly, a substituted al koxy can be specifically
refer raéé Res anayCyclazegfo forn a kal sigervar Bag spmiainripngC.L, QIthqnt@rlaIEsuwﬁltmﬁded

al keny]...c nd. - al Oky 1 e il i D
pract*%g“%%(ﬁg?ﬁgRg’6%%%?&%1%§@§$9i§§ﬂL%%hﬂgggkoéfﬁ%?ﬁihé% gﬂggégﬁ?F%
term afiythag$ hehdaryIc YONRaRKYCN or ICF ; naid witeadih Risds salgpitad frbvatOH MR gener al
term does not al so include the specific term SEkahe term "cycl oal kyl "

as usdglogendim kvl Loy drddkdt CV. EONTORUIFIR Ko §Caossb &d A st | east

t hree I i :

i ¢ St A BB o o R s BB LGBVl LREREN )
cycl oaatryg kn®wyic toonsany ldjisoblet ysbohd vith inexysing hiceapotropié glutrhhre péogbtor

bi cycl o[ 5.1. 0] octyl, bicyclo[6.1.0]nonyl, bicyclo[3.2.0]heptyl,

bi cycla¥h2. 0] octyl, bicycl o[ 5.2.0] nonyl, bicyclo[3.3.0]octyl,

bi cycl o[ 4. 3. 0] nonyl, bicyclo[2.2.1] heptyl, bicyclo[3.2.1]octyl,

bi cycl o[ 4. 2. 1] nonyl, bicyclo[2.2.2]octyl, bicyclo[3.2.2]nonyl, and

bi cycl o[ 3.3. 1] nonyl, and the like. The term "heterocycloal kyl" is a type of
cycl oal kyl group as defined above, and3is included within the neaning of
the term"cycl oal kyl ," where at | east one of the carbon atons of the ring
is replaced with a heteroatom such as, but not limted to, nitrogen,
oxygen, sul fur, or phosphorus. Exanples of heterocycl oal kyl groups include,
but are not Iimted to, oxirane, oxetane, tetrahydrofuran,

v o " . I L



[ 58] The term "pol yal kyl ene group” as used herein is a group having two or
nore CH2 groups |linked to one another. The pol yal kyl ene group can be

repr esentwo 2by/@9fodr nul a - (CH2)a-, where "a" is an i nt @g&rusSed10f 48980 2 t o
500. [59] The terns "al koxy" and "al koxyl"” as used herein to refer to an
al kyl or cycl oal kyl group bonded through an ether |inkage; that is, an

"al koxy" group can be defined as -OQA" where Al is alkyl or cycloalkyl as

defin bove Al kox so includes. pol yners of al kox rou ust
descr ﬁﬁa’eﬁ {hat 4%0 T5tho %%Wﬂﬂg fi il BeAperiRga nsigiroadmiyas oy n. OAL-
(0A2) anQ fther WREBLSE stafs aksociifed \thﬁﬁﬁﬁluﬁﬁ aEt‘i@ﬂ? ih alRarg @@l @Hﬁ%rﬁhmg the steﬁ@@l 3 are
al kyl and/or cycl oal kyl groups. [60] The term "al kenyl™ as used herein is
a hyd radmatnktolnn@todhp nmepinmal @nleasttone 2dmpautizbin aatosag: anidtamaans¢fifectitve katredt drarul a
cont ai ni at st one rbon carbon. doubl e bond. As trlc tructures
cuch 45 (R RS B e ST SRS e Y B N TS | soner s.
This can be presuned in structural fornulae herein mhereln an asymetric
al kene is present, or it can be explicitly imdicated by the bond synbol
C=C. The al kenyl group can be substitutgd Wi fie or nore groups

i ncluding, but not limted to, optional tituted al kyl, cycloal kyl,

al koxy, al kenyl, cycl oal kenyl, al kynyl, cykgl oal |, aryl, heteroaryl,

al dehyde, am no, carboxylic aC|d es hal’ |de hydroxy, ket one,
azide, nitro, sinI sul f 0- ox®; ory ngﬁw/gas escrlbed herein. [61] The
term "cycl oal kenyl " as usgd h re|n||sE;§:on aromati ¢ carbon-based ring

conposed of at | east three ¢ 0 ongand containing at |east one
car bon- carbon doubl e bound, ¢/ . ey, C=C anpl es of cycl oal kenyl groups
include, but are not linmited to cycl opréopenyl, cycl obutenyl,

cycl opentenyl, cycl opentadi enyl, cycl ohexenyl, cycl ohexadi enyl,

cycl ohept enyl cycloheptadienyl, cycl ooctenyl, cycl ooctadi enyl,
cyclononenyl cycl ononadi enyl norbornenyl, and the like. The term

O ST BB ot LT P BB DA 2

one V\Q/h?a@elﬂlRQ 29304 RA T d 4P ARLRY0ARPBOn Dy JubQitGRARAM HeWFondE RLNRYI b@rihs

replaced with a heteroatom such as, but not |limted to, nitrogen, oxygen,
sul f usuclots phosphabersd rEgsaplaasndn€, Ged er degrtiarallk é‘lﬂ%ﬁtltuj@(bwpb ohgef maee, but

ted
Pt or i uhBi: b3 el R 1y Buloelh (1. CHRRRUNE S e PAR BRI AR is
t et r aRyideted ZdndH, &Blo 5@% RTRANE, ﬂkﬁlc ane, cydicaldyl;aiteereifl R XRlyadReontirdyaliane,
di oxane, dloxepane i oxocane, iirane, thietane, t et r ahydr ot hi ophene,

t et r alRpade &R Qﬂﬁb@ﬁﬂ/,rtbﬁcafbhlilﬁp@rﬁeﬂng #ich e A& s« nantier edaiieg CQ!lTthll‘ﬂétCéﬁb S or

glxta["hl dlog%bnaﬂ %)%n[ufed Wl h' %po‘%rrlr(ladre I osa 418 se)igétgd fr ﬁ;;lg,lt&ggﬂg

th
iane, oxat hi I epane” ‘Oxat hi ocane Az v
pyr r olciyglgniRyl, Qf}@ﬂfdt&ba&?l oRBRIAY Subs AT ol &Zrh()ﬂedbnezheﬁhﬁll@éﬂcﬂkﬂﬁay
i m dazol i di ne, piperazine, diazepane, diazocane, hexahydropyri m dine,
tri azichelis,to é&raz@ 2 dm@be@ﬂamq%raﬂmng 6x 8z Slor . petionablyhbititited witkpre Ene,
oxazo ; rd di azol t hj h
hi azopangs WhdElR 2 B0ec b PhAREH B0 r Bk Gt Sl A ot hEPR AT 0 ey
gr oup salagmulaed stithht bbb RE; Mﬂ:wbsm lahngdlayByehz‘eyt@If@mh k@ayhlegfb@uﬁngnnd
het erocycl| oal kenyl group can be substituted with one or nore group
i ncl u&pnfgmlmﬂﬁi Aob of anptéula’shzs subsgtuteshwith pne apaera Rt sdhergin iy is S@iﬁ@reéefrqu
al kox |+ ¢ ; ro
aldehﬁ%é? 5%&%5%* éﬁ%%ﬁ@%i he%h%%HXQPO&Mﬁhgﬁhhﬁgﬁkgﬂﬁﬁﬁ(ﬁpgﬁéﬁ’ ke one
azi de and iR iay yelizd to f6ith b @RX enentdier filig Obntaiaingas,@, edN ghvhally sibs@iutcine term
"al kynyl " as used herein is a hydrocarbonég@oup 'of 2 to 24 carbon atons

wi th™ avith ongcaranie Reovherra Riopselesieh §ome H, Balegets fe-s ebivh SncaichsiorrPpl-e

ggpg gﬁ§$p%5¥%%%:o gegﬁﬁgﬁﬁq?N 17 i éﬁhk%kggn?%éigﬁﬁﬁ&fH@@SP%Lte QFKS[,

Cycloahk%bL(ﬁkhﬂ%&i}ﬁbkﬁﬂ&ﬂkﬂp@NL@ﬂﬂﬁﬁﬁ%lSOHNRM@N[KH%YE@Q&HKMWWI, aryl,

het eroaryl, al dehyde, am no, carboxylic acid, ester, ether, halide,

hydr oxy, ketone, azide, nitro, silyl, sulfo-oxo, or thiol, as described
herein. [63] The term "cycl oal kynyl" as used herein is a non-aromatic

car bon-based ring conposed of at |east seven carbon atons and containi ng at
| east one carbon-carbon triple bound. Exanples of cycl oal kynyl groups
include, but are not limted to, cyetdheptynyl, cyclooctynyl, cyclononynyl,

and the |like. The term "heterocycl oal kynyl" is a type of cycl oal kenyl group
as defined above, and is included within the neaning of the term
"cycl oal kynyl ," where at |east one of the carbon atons of the ring is

replaced with a heteroatom such as, but not Ilnlted to, nitrogen, oxygen,

T .



WO 2011/ 029104PCT/ US2010/ 048030 [67] The term "carboxylic acid" as used
herein is represented by the formula -C(0)OH. [68] The term"ester" as
used her evo20s/mepresented by the fornula -0C(0)Al or - PCIO)SQAL/048BEr e Al
can be an optionally substituted al kyl, cycloal kyl, al kenyl, cycl oal kenyl,
aIkynyI cycloalkynyl, aryl, or heteroaryl group as described herein. The
term’ poI ester" as used herein is represented by the fornula

 hepeh G el bsptableaiod T e gAY 6T AT 03E KR with

cycl ogl k&P ¥howRIYAY the &ﬁfﬁtﬁﬁé&ﬁéﬂxh d ﬁﬁﬂétlonQﬁ otk 8lseakktat@r oup descri bed
herein and "a" is an integer from1l ? . "Polyester” is as the termused

to describe a group that is produced by the reacti on between a conpound
havi nd02fl | east Alswdiselpirubayt kits eriptisgreoupsnpdund haviegrpousdrh@picnented by east
t wo hyq%ox | groups. [69] The term"ether" as used herein is represented
by t hé 1a Al0A2, where Al and A2 can be, independently, an optionally
substituted al kyl, cycloal kyl, al kenyl, cycl oal kenyl, al kynyl,
cycl oal kynyl, aryl, or heteroaryl group descti bed herein. The term
"polyether" as used herein is representgd by\thesformula _(A o_A20)a_,
where Al and A2 can be, independently, a onal ly substituted al kyl,
cycloal kyl, al kenyl, cycl oal kenyl, al kynyl{ cy@-eg| kynyl, aryl, or

het eroaryl group described herein ang"a" |nteger of fron11 to 500.
Exanpl es of polyether groups iracl uge p et hyNene oxi de, pol ypropyl ene

oxi de, and pol ybutyl ene oxide [ 70] %i%?:ern1Ahalide" as used herein

refers to the hal ogens fl uor orydate, bromine, and iodine. [71] The
term "heterocycle," as usedRherﬁln ré?eRe to single and multi-cyclic
aromatic or non-aromatic ring systenms in’which at |east one of the ring
menbers is other than carbon. Heterocycle includes, but is not limted to,
pyri di nde, pyrimdine, furan, thiophene, pyrrole, isoxazole, isothiazole,
pyrazole oxazol e, thiazole i m dazol e, oxazol e, including, 1,2, 3-

oxadi g ancc)f(fgreén ncge%ggqujl)’ Iﬁlopgﬁglvgﬁ ?fﬁ S ﬁ%e?zﬁpl Oorrg(‘:I udi ng,

1,2, 3-thi |dzop§ adirazo rlazOIe

i ncl UGH'Hégem R, 25 shidckddazsth ‘heteﬂoa%zl%phbhw’l@@uﬁsﬁtﬁt@ﬂ AR, or initzt RA 43l or a ring
1,2,3,4-tetrazole and 1, 2,4, 5-tetrazol e, }Pyrldlne, pyridazine, pyrindine,
pyr azisheh a4 € agmambericd gnggphgininoC 40+ § PR ﬂethmﬂy uistigied withione of merer azi ne,
inclugn h 4 /0480 yr.rolidi ne,
el Uy 850 AR APARRTRTL OO0 ehs g Rt

t et r aRyideted doan H, @amgam&;&aa% ke, Ch_ lfoe:.yclo[aﬂkgll wittecih &, ia hzectbmbyﬂed vaith used
herein is represented by the formula -OH. [73] The tern1"ketone" as used
her ei Rsitd forappasanyl.dliopdrbemd. 16y g @fwk\laee G pAmenfeaqdaring capining (g &h Sms

i ndep Il iKY

cycl ojﬂp%gﬂ%%{ a Stﬁ&tlte%i%ﬁl‘# oaq 0%IR ’%ﬁ&fnﬁﬂ( it ﬁelger%fa%gﬁl@ Cl06u lgﬁ d8scri bed

her ei ryclohlk4l, alyichct@oaryl Gptiogelly &Eastiﬁleﬁdl \hﬂ‘lli ehdor rBofcaik e&eﬂ'@hem knd Rhﬁaafz ormul a

-N3. [75] The term"nitro" as used herein is represented by the fornula
-Nep. cyclize to form a Czs membered ring containing C, O, S or N, optionally substitated with one or

erel

more Rg; wherein Rs is selected from: H, C;¢ alkyl, Cs.19 cycloalkyl, aryl, heteroaryl optionally
substituted with one or more Rg; wherein Rs and Rs may cyclize to form a C3; member ring
containing C, O, S or N, optionally substituted with one or more Rg; wherein Rg is selected from:
H, Cisalkyl, Cs.1 cycloalkyl, aryl, heteroaryl optionally substituted with one or more Rs. Rs
and R¢ may cyclize to form a Cs.; member ring containing C, O, S or N, optionally substituted
with one or more R7; wherein Ry is selected from: H, halogen, C.¢ alkyl, Cs.1 cycloalkyl, OC,
alkyl , aryl, heteroaryl, CONR;R;, CN or CF3; and wherein Rs is selected from OH, NR;R;,
halogen, C,¢ alkyl, Cs_10 cycloalkyl, CN, CONR;R;, SO2NRR;, OC, ¢ alkyl, CF3, or a

pharmaceutically acceptable salt thereof or a pharmaceutically acceptable derivative thereof, and
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[76] The term"nitrile" as used herein is represented by the fornmula -CN.
[77] The term "silyl" as used herein is represented by the formula -Si Al A2
35 A wherwOAl11/82104and A3 can be, independently, hydrog@aTars2@0/0e986 onal |y
substituted al kyl, cycl oal kyl, al koxy, al kenyl, cycl oal kenyl, al kynyl,
cycloalkynyl, aryl, or heteroaryl group as described herein. [78] The term
"sul f o-ox0" as used herein is represented by the formulas -S(0)AlL, -

S(0)2A1, -0S Al, - 0S(,0) 20A1, ere. Al can be dragen or an

obt ot oy LA e BV AR RYRO Tt Ry T NG Ra e By S EReAC Feserghy 1
cycl 0abkVRY b dr@¥ MlowPlo (R £HRBR 2 GbARd %th%a%agnbg&e%sﬁw H@Jrﬂaghout

thls specification "S(0)" is a short hand notation % term
suIfmﬂwp&mwsnusednmbr@dmg&mom@ﬂ@nemoh¢h@nsmMEnuwxmigmﬁmmnmepresented by

the formula - S(0)2A1, where Al can be hydrogen or an optionally
substituted al kyl, cycloal kyl, al kenyl, cycl oal kenyl, al kynyl,

cycl oal kynyl, aryl, or heteroaryl group as descri bed herein. The term

"sul fone" as used herein is represented by the formula Al S(0)2A2, where Al
and A3¢ :@}n be, iAdeRAIRahigcof tBOIHveR@dr Wil Bt fdrult@qmallhm{e,de@wt@al kyl,

al kenyl , cl oal kenyl alk%nyl cycl oal kynyl , aryl, het eroaryl group as
descr |Vﬁé@h éfsmndﬁh@altte\r% e@hvm&fr@l@r thaéeaqgeuorh@r é@fhb¢ @amé@bé@éafwé@lofby t he

fsggrsr}[] :tﬁulth%‘(tpq)ﬂkAZPhGV\@ Ogaels I?y e 1 Yel?%ﬁlq w? ’ber a 1z$c§ qﬁﬁ%an%’eld anrnﬁ(:) ns o?ﬁlal ly

cycl oaldeydmyd and&royﬂbma@lbn@paraemﬂybomfe@umt astha @?ﬁdnldb@dlahﬂsf g to b79] The term
"thiol" as used herein is represented by the fornmula -SH WO

2011/ opdasiepciiauSotthy faewsee eqrao]l dwptlem A e daligveing dsfageddesgeptioneyca

car bo t t one carbon
atom. AEAPRAL o GO Sty s e e BERIGNE LML BR Rty oroupe.

resi dues, or radlcals defi ned herein above. Organic residues can contain
vari ous heteroatons, or be bonded to another nol ecul e through a heteroatom
i ncluding oxygen, nitrogen, sulfur, phosphorus, or the |ike. Exanples of
organi ¢ residues include but are not Ilnlted al kyl or substituted al kyls,
al koxy or substituted al koxy, moRESRELIONst i t ut ed am no, am de groups,
etc. Further, non-limting exanples include, but are not limted to, aryl,
heter qgayfl . cychgg pkknt iHELRRACKE bOBIH 00 FHBHORLKRMK rerliE &N EXC! 0 kenyl ,
cycl oal ky nyI het erocycl oal kyl yl. Organi c residues ‘can preferably conprise
1to fellmmgdntadmﬂ)d@cnpthzmoﬂlﬁe unfanttmnamitthcrﬁxarmpltesm:bmdcdrﬂtﬁmunat ons, 1to 8
carbon atonms, 1 to 6 carbon atons, or 1 to 4 carbon atons. In a furt her

aspect n orga i due can co mri se 2 t.o 18 ca rbon atons, 2 to, 15,

car bot02flon. o5 Hdort TR ol S SR 55 fsoxt B Bt St Opiedh Bl dion

at ons m&ﬁod% a‘%@dﬁcl@?erd%ﬁ dSQMMRd, it [s8d be ﬁn&'&éﬁéo&ﬂﬁﬁﬁleﬁ YROBY Mnfed ttd §pdcftcm

"residue" is the term"radical,"” which as used he specification and

concl winthgticihaihods unleisattgerwaeapémﬁgimn to paghi Uy, reegentssulndess othetwiee of a

nol ecul e .descri bed her f hom1t e i.s prepared. For

xR B8 8 SRl o i G o e SRS Baf et e umi B0 has t ne

St r uctigregn is thB@AL pufeas ot @e%@n&hg p@@fchﬁf agﬂau@éﬁiy éﬂlﬁﬂﬁﬂbﬁﬁﬁnﬂ&i t@%duﬁlﬁngr epare

t he conpound. In sonme enbodi nents the radi cal (for exanple an al kyl) can be

f u r t he¥lthepgh finethethodeand watsyinks tsinidat oalekbyllvalelniyo Weosic dgschibadiberetntrandeasghe or
bst i tuent nunber of iven radical is not

cr 1 dBeTstang O b B SR pes o PG 2o SRl B BT bREoRn  ary

el sewhigsivhgrein. [83] "Organic radicals,” as the termis defined and used

herein, contain one or nore carbon atons. An organic radical can have, for

exanple 1-26 carbon atons, 1-18 carbon atons, 1-12 carbon atons, 1-8

car borl0 %ﬁ]oms 1 VEhidepspeeis af Bewresent inventioacaphc dessrbed angd claimedimar as pect

an o oot 3654 AT AV 8530 ERsPRNREL IR R P BrSRhRRR L BB it oh?

of sklll in the art will understand that each aspect of the present invention can be described and
claimed in any statutory class. Unless otherwise expressly stated, it is in no way intended that

any method or aspect set forth herein be construed as requiring that its steps be performed in a
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atons, 2-6 carbon atons, or 2-4 carbon atons. Organic radicals often have
hydr ogen bound to at | east sone of the carbon atons of the organic radical.
One exanpWe,20ufo2ar4or gani ¢ radi cal that conprises no i nGCHAIBRCOAIAE | S a
5,6, 7, 8-tetrahydro-2-naphthyl radical. In sone enbodi nents, an organic

radi cal can contain 1-10 inorganic heteroatons bound thereto or therein,

i ncl udi ng hal ogens, oxygen, sulfur, nitrogen, phosphorus, and the Iike

Exanpl es . f or i C rad cal s include but are not ted to an alk

cubat b BaodeRyRecorREaMRgre < BebT PRt aa Gyt resst gty St LY ed
am noegirippidRetnat e @Qp@gi‘erw be AMAY a 5 ord&a'itQQﬁé/ wa? %ﬁt@&fbldlﬁﬁéfﬁn order
al kyl car boxam de, substituted al kyl carboxam de, di al kyl carboxam de,

subst ibeunfedediinlky FaspedboX basihgbls fait 4oyl eusbiblemein; exatdﬁybasmsl ifor mitrpretdtional kyl

t hi ohal gal.kyl, al k ,. substituted al kox al oal k | koxy, aryl,
Subst TRORURY HigEs Sbeis B Trorerius Srdag it of S augbrietta oo boyo i ¢
radi c%he%mn\gn%hewfrbﬂl%ra@ﬁﬁﬁcﬁro@géaez‘aha@@lr BArRANABH, eorhﬁé BdhberAr bW of aspects
non-limting exanples of organic radicals that include heteroatons include

al koxylesatbicd al the spedifitaionomet hoxy radi cal s, acetoxy radicals, dinmethylanno
radicals and the like. [84] "lnorganic radicals " as the termis defined

and u her ei n,,con no ¢ on at ons herefo onpri.se,. 0 at ons
o her 108N car baiTo Bk AR e RERR T RES AR e BB MR RISt ons
sel ectogehcks piblMHSRAR MheiNddtir Qa8 Are @f&@elﬂco?bfalt&i%y reRREER A6 Wisis applidatibn
sel enium and hanaens such as fluorine | orine, brom ne, and i odine,

whi ch ieariehto pewsaiy dpsedbe wuddte 9f Ge aﬁdﬂd\émclttbg;exenemm ¥he Feferenetseni cal | y

st abl nat i ons r efe ab y one
Do ot igRoR 2R SNRa AIRAO B St RoBFErd Rl oreif i A bRl
Exanplcgstailed i HegAtRh(Cis rd'pr,duss@dl £ the §érdélRe iRWhidhQhe Hdfefch&ds t@icdaifbno, hydr oxy,
halogens nitro, thiol, sulfate, Qdphosphate and |i ke comonly known

i nor ga¥itking Aeicinisgo by pensitiet apefl lamltﬁnastha@r%@m 1nm109@méc9ntlﬂ@i @ n the
netalll%dele erloglc t.abl

al kal ifR& &5 ?}g[}llﬁﬁtlon Y &RST P B Tme “i%ogs :PLEP‘P Homedd atersr@? RiticdY fof Bcoiv (45de

net al Skreidhal Ov diffGugrdiethl actu(anﬁu‘tﬁﬁﬁtléipdm&d RBschs@n e inddpbaddraceut i cal |y
acceptabl e cation for anionic inorganic radicals such as a sulfate,

phospﬁﬁﬁ@ﬂn%Kmllke anionic inorganic radical. Typically, inorganic radicals
do not conprise netalloids el ements such as boron, alumnum gallium
gernaqiu ﬁﬁﬁ%&kc tin, lead, or tellurium or the noble gas el enents,

unl ess ‘ot herw se speC|f|caIIy i ndi cated el sewhere herein. [85] In sone
aspects, a structure of a conpound can be represented by a formula: WO
2011/Q29m04PCT/USZQ&@&O%B@ﬁ@jﬁMhbﬁhndﬂmu@ﬂﬁﬂ&ﬂ@bdm$ah®angMHﬂﬂmmghi”fmfa

f I wh ty | ] t , RI'
o Undai stheaid i DS Gken ﬁé@%”th%e%%wﬁﬁ@@%ée@?a%%gf o ot R by
Rn(c) e élg) refi c%)to “aBYunché‘ﬁiag %F emansd IQO fug Pés?due” h{cldd% Hﬁ)@tﬂfes totP ko €ac h R

substituelt’ can be I ndepende defi ned. r exanpl e I'n one instance
Rn(a)cnsuhahu@dhnakmehgam@bhmys,moﬁmdmﬁem&mmemyehalogen in that instance.

[032] 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
the ranges are significant both in relation to the other endpoint, and independently of the other
endpoint. It is also understood that there are a number of values disclosed herein, and that each

value is also herein disclosed as “about” that particular value in addition to the value itself. For
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[86] Certain instances of the above defined ternms may occur nore than once
in the structural formulae, and upon such occurrence each termshall be
defined iwoepardert| y of the other. [87] As used herei RCTIUSR010H48930
"receptor positive allosteric nodulator” refers to any exogenously

adm ni stered conpound or agent that directly or indirectly augnents the
activity of the receptor in the presence or in the absence of the

endogenous, |igand (such.as. glutapate) in an aninpl, in particular a mral ,
For  oxame: e Tona” Tiaflpo Bea bt 38 elveialosds BRY i bodibel™

i ncl udRs R HPOMREer R parcar UnBS SRIDlo ALdIOSHETOF cORIRALT PO Ad | Phrca
"receptor allosteric agonist,” as well as a conpound that has m xed

act i vidisglawed,biodrhl la 12y Bgepd b4 aml dlsmsdisdlosedpot ent i at or" and an "n@d uR recept or
allosteric agonist.” [88] As used herein, the term"receptor allosteric

potentjajor” refers é an exogqqou%I adninhstere conmpound or agent that
BT ectdSor i naisaber JoSin RERRE TR Phefredas, S iTag SR ren TSt
|'i ganghe (Swahisas @it Rineds, WeAC | tUBNIBAST EARSHB&nehédHaEs R fof nShb1ahret he

receptor in an animal, in particular a mamual, for exanple a human. The
r eceptWheradricontraer steprochemical foatutsis puspreseng (sihndngelddirelppawics foe ort hosteric

it I i it it] I ts th .of t
Feceptbredednnggan P Pyl i BN o SRR Db e e R RGP b, he
r eceptiite, OREHF Kill }h BF aft cERPRAUNsREtaid theGERIGE 08 h LOSHEIHICT PRER Atk Or

provi des advantages over the use of a WO 2011/029104PCT/ US2010/ 048030 pure
r eceptegsherdiyl systeané edaefonmi aftthe Queppruad inetatpessingarening Ferdentionss oelvanpl e,

abuso oats s S Ehab P BTRRAMT L b AGIE SRR or

al | ostiggig).agoni st” refers to any exogenously admi ni stered conpound or
agent that directly augnents the activity of the receptor in the absence of
t he endogenous |igand (such as glutamate) in an animal, in particular a
mam*raIII,)3‘IIor exarl wed hergiva Hhe tames Topgieplopr Zantigselsy i recany Hiit dtc wbsrggentyy t he

ort host.er.j I : ' t rec r irectly infl es the

orth osdtegéIrIb%d gY'IIIg %g?ﬁ?lhnzgt&rngg gII)atyooII %ay[l@gﬁg%g’ %lsra ggﬂﬁéer g‘Isﬁ%Ip?cIIIeln?@ ?%’Sl "subj ect”

r ef er sndtancas ve@ahidaveadmiciicsistatdeastcurknad snsbineed whdre ithebasei n di scl osed
nmet hods can be a vertebrate, such as a mammal, a fish, a bird, a reptile,

or an anphi bi an. Thus, the subject of the herein disclosed nethods can be a
hunman,[03dn- hunar\soiseddeisin, srtsan “ispeptor pasisive allgygric amdelator gecders tegw, cat
gui ne r - :
Thus, SxBihoRlly yiEerodEnbSRM BN Ak, FROR) Fr RaRAL GbRhu FRCa i B

f emal ehe @ceptomihehdpdsdnoc beincthy ebwedce &Y thatndnpenssflgpad (snchas glbjaacitc)dh hhi ct ed
with a disease or disorder. The term"patient" includes hunan and .

vet er iSAHP4): 18 ytEatas a manympl, for cxpmpleadpirans T temy TaFGEPTROSHI VRSP t he
subj e i nth:.a f e re

meur orsshEte R0y A ARRORRIRLISG, 2R Ut AP IR PTG ER S ae
associadbedricagdmisgl’ ut arttag adypsipumed thanhgsmiiaed baivithes ddth nfre¢oprarndjositiep. | n
sone aspects of the disclosed nethod, the subject has been diagnosed with a
need fPBINHHOE NN Q#‘WﬁﬁﬁﬁﬁEﬁPﬁﬁF%agﬁﬁﬂanate receptor activity prior to
the adm nistering step. In sonme aspects of the disclosed nethod, the

subi eqhdlas beemndiREROREH L rc0erdh RIcRRRbIAliaBBIR}S ook Tet abot ropi ¢

glutamate receptor activity prior e a istering step. I'n sone

aspectespgdnoeslgdiadmimsedd remhods] aageitthathirectpopmidsectly aigepniithe depdnséyi ng a
subj ect havi a need for treatment of a disclosed disorder. .[92] As used
her ei rPFO‘II’_I‘I%(I b2, enﬁ?%%?ﬂ%ﬁ%&nd?(é@aé g?l&a%té w@eﬁ Eﬁrndﬁé%a@gﬁ%mm&ftegf P&t i ent
with Qaﬁpkﬂ%?gimﬁﬁw39ﬁﬁmﬁ@mﬁIéﬁﬁﬁh&ﬂJ%IéghhﬂgﬁhuﬁﬁinﬁyﬁﬂE?ﬁrQkﬁ&%&e’

pat hol ogi cal condition, or disorder. This termincludes active treatnent,
t hat ipstentinteabmdnto dsitcethadhapibeiofthastigsitedwarbodtdre sitepamlemeniclyof a

di sease, t hol ogi cal ndition, or disorder, and al so. includes.causal

tr oat Aakm et A SonSs EGE kb Ohia Stadiy olisrireRihsd ap BRUGHESERIEANGTof ne
associtgd ReeHbS 8888y MR SbbliRE KLOARLTOMRIAN: (ARNAAOP BIRIQ Gl Cdkage @B L i ON,
or disorder. In addition, this termincludes palliative treatnment, that is,
treatnent designed for the relief of synptons rather than the curing of the
di sease, pathological condition, or disorder; preventative treatnent, that
is, treatnent directed to mnimzing or partially or conpletely inhibiting
the devel opnent of the associated disé&se, pathol ogical condition, or

di sorder; and supportive treatnent, that is, treatnent enployed to

suppl ement anot her specific therapy directed toward the inprovenent of the
associ at ed di sease, pathological condition, or disorder. In various
aspects, the termcovers any treatnent of a subject, including a manmal

- r



[94] As used herein, the term "di agnosed" neans having been subjected to a
physi cal exam nation by a person of skill, for exanple, a physician, and
found to weveliz2emwadi tion that can be di agnosed or treaP€l/usgo10lo¢8030
conpounds, conpositions, or nethods disclosed herein. For exanple,

"di agnosed wth a disorder treatable by potentiation of nd uR4" neans
havi ng been subjected to a physical exam nation by a person of skill, for
exanpl a physi ci an, condi ti an at. can be di agnosed

e, a found t.o have t
or tr it s By PArCEs ngéﬁeﬂea%% Eu ha m{agewrﬁafleﬁ%if% SMBIURE. As a

furt hepoExaiBd By mibRgY H%ﬁ@tdtol’@réﬂ?li@, DeafishQf pRQiRNidrablhQnafd reffdddRdxicHef ers

to having been Subjéected to a phySical exam nation by a person of skill,
for exanple, a physician, and found to have a condition characterized by
n3d uR4 activity. Such a diagnosis can be in reference to a disorder, such

as a djsease of uncontrolled cell.ular proliferati.on nd the |ike S
i scudlher of VG bR B5oSEh et tebl Pt aB ™ iR e e el e
phr asdmigeBicdfcoBpolifl Headeht theeHrLfly b @AM abVitPoths dcdftor in e the |i ke,
refers to selection of a subject based upon need for treatnent of the

di sor dbsencEof thexadggecaousligmdj(ssh ag ghitdreate dieriniahineal, impatiivplarg reammeld fdror

treatment of .a disorder (e.gd., a.disorder related to.n3 uR4 activity) based
upon RER Bt abioieretesBaf Biabindsh Ml RrEmuuf Ui 08 ea to
t r eat FEdbtor @hd HhrectHi iBALEREs thelorthsste@NsiRrartas Rdeptbat the identification can,

in one aspect, be performed by a person different fromthe person making
the diagnosis. It is also contenplated, in a further aspect, that the

admi nil83¥lat i on erisbe hevei, Grerfeidn bypbine® igfrss ublgeastehadmyinsatien meleP t he

adm ni_s{.rat i-on. . rein,.th rm "di agn d,wth nged for
ot entroieriot 1 et Rep TEpRE AL  HBRLET Sho L {PORRGALLGS, EoPT fav g
been sehjledrad ah@hibigyEiusathe eXisedt ddtHAR&Y dRclReEEMBthells s Bd a hiredn, aganpl e,
a physician, and found to have a condition that can be di agnosed or treated
by pothéfanRtimsie, bprsaeriaiebbibsios. deen. 2aak 60V cbpubicaRig prtodent. Thowrmas used
her ei Yoes ﬁy)t%gﬂ&? %gja}%cﬁlﬂlr% d &E XT qJ’hu%aard{lft gﬁ%ﬁ%@drﬁ %lg)fe Ve ts%&%?ltJS gtjuges
glutana?e recepto act|V|%y means having been subj cted®to a physital

exam Raicten nbye é ehRQircahtehddd th belcoverek anpaticntacehyisiacubiect dAflittddonitidat o
have a conditjon that can be diagnosed or treated by partial agonism of

net abdiseayi & dijordandhe trec dgtiont” Hefudgs hyman prgRyctownagy sbi¢rés-ei n, " di agnosed
with a need for treatnent of one or nore neurol ogical and/or psychiatric

di sor or any i St | at i: tion"
reans )i ng” bedi o iR b AIRARAMIA BN (ATRBOUAMRE T
for exaspfoe treatnpiny sf eiceor, m@ndctioiopical andiavssyolnetrerdisood@ anélor ehyogtheal and/ or
psychi atric di sorder associated w th glutanate dysfunction. [99] As used
her ei [iscaifestate ptrgciated 1yiHT glpBmatiydysBHgtion arpHPLhe sgmighteringsisn- 18 SeMg met hod
of prqyidi i t he are
el | R 4%, PSANRRHhAG e RERRPER g ghnfiel gt Ehocd HERERHIBEST 0%, o
oral abmabut®picailutamateticaapsataxtialty pden toitlst adatinBtering@tepnils torat aspactowf the

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

adni niddscloid Bﬁ}h()épﬁlﬁ HPIRStdan Bpfiagnoned SHb ainied oa@REIe! SEHFSH ©F r at | on.

intra : L0l st | i 1 4-S; | a

i i B B e e O R Re | o,

i nt r a-dasctased alethadstan Sitthet ¢ommrise atstcprafsdantiflying d sulyegthagingameedifidt WO
2011/029104PCE/552012nﬁ48 30 subcutaneous admi ni stration. Adm nistration
can bdrREt ALDASCISReE Ht¥A ttent. In various aspects, a preparation can be
adm ni stered therapeutically; that is, admnistered to treat an existing

di seaggq@)r condifd @Bd hbRid, ML BEE “¥AnHS ra3R8S IR m&diBl GRARSIHAN ofan be

adm ni stered prophylactically; that is, admnistered for prevention of a

di seagetiont vatnidie tnteri.to f@E0heliinates satmiZzes onpretntngliscase, psbdlogerkbiandrteier s t o
bringing.a disglosed.c ound and a cell,. target hj.stam ne.receptor,, or

ot her BBkt oS B gURs e P Reduh s Gt SaE] SR Lo SN can

af f ectind g r8ednhdbt b a fscdsBEpdisI88Eal (Bndition SR!di @8RS O, alobhélud &l Guial €1 T her
directly; i.e., by interacting wth the target itself, or indirectly; i.e.,
by interacting with another nol ecule, cofactor, factor, or protein on which
the activity of the target is dependent. [0101] As used herein, the term
"effective anmount” refers to an anount that is sufficient to achieve the
desired result or to have an effect—oh9an undesired condition. For exanple,
a "therapeutically effective anount” refers to an anount that is sufficient
to achieve the desired therapeutic result or to have an effect on undesired
synptonms, but is generally insufficient to cause adverse side affects. The
specific therapeutically effective dose |level for any particul ar patient
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[0103] As used herein, the term "pharnaceutically acceptable carrier”
refers to sterile aqueous or nonaqueous sol utions, dispersions, suspensions
or emrul siwa11ARIMR]| | as sterile powders for reconstituPCoOUSRIMO48BEri | e

i njectable solutions or dispersions just prior to use. Exanples of suitable
aqueous and nonaqueous carriers, diluents, solvents or vehicles include

wat er, et hanol ponoIs (such as glycerol, propylene glycol, polyethylene

egcoI and thE , carbox th AceIIuLjég and suitabl e. es({ﬁ%ures t her eof ,
veget JFPENGH at(% ﬁ%?ﬂ“%eé“ SF?Q} 3’/ IRPVERP IO 5156 O gAML L UPSSuch as

et hyl Q{h%?ég?cal BERRESn, bl HisGidky 16 Q&‘dlﬁ@n R R ek ded &dillfﬁ%%@ﬂ%hﬁnen?lhét% use of
coatlng materials such as lecithin, by the maintenance of the required
parti dteetnging dedignedter hasdieddf dynsmiems irghe thardthbgutihgolibe dokasupdtbalbgintls.
These conpositions, can ak%g“ﬁ ntain adLuvants nﬁah as reservatlves

wet ti 7GRSeI AIOFHATSTTPYS ARG H 4 diTRITh g T fd%% SIBPENERT on of the
act i onafallfof cOHRpRAN ﬁﬂﬁ%lﬁ@%‘tb@%e%l%th@rg 0?Yhd {380 didted Hﬁéa@@ RkhoI&itQuUS
antibacterial and antifungal agents such as paraben, chlorobutanol, phenol,
sor bi ccoad:ttldn,amcﬂlstonér,l anldeupmrtmatteamsot Het ctesﬁatmbhteemtdoyedctbudmlﬁ@omtom c
agents such as gar s iumch Lde and the |ike. |, onge t|on
of °F hanp i bRRir RS ER AR B ihRoRinel B AR O HRORS R e on
of agaaﬁ&no§q9mn@§kalunlnuntnonostearate and gel atin, which delay
absorption. Injectabl e depot fornms are made by forming mcroencapsul e
matrices of the drug in biodegradable pol ynmers such as

pol yI d84klde- pol y>g4| ysedherge, thedbmpt OprENIBS Ol rp§9veahn|g’b@|fqr§ torryelpilingsyverting,

ar ¢ O B Pk EFinknisp Byl o el B SnYRe B LrdSel® Site @ BhErureeq.
Depot aciigre ¢t @lah@ertu@bmﬂaatvh@meatce iah B dtrpemheﬁe Rye EbréiaPRIIEG sh&efichllyg | n
|'i posomes or mcroemul sions that are conpatible with body tissues. The
i nj ectizdifaicd ethaiyiisg ithmsse i thedherttepiwargeld alosxpesrsngiselostsdy filtration
_through a bacterial-retaining filter or by incorporating sterilizing agents
P onTud" ™ o Sk BB UL SATRASLAL PO SR ORGE ISR MRS,
useI $uhrhgfahe% bjﬂ@fp'fersﬁﬁlbf%lﬁﬂ ﬁfoﬁ@;ﬁhnﬁp’l@la@@s?iﬁ@ﬂﬁtﬁi ﬁ)Uﬁ&ltoali?avhaCbgﬁ&lﬁonE%I rably,
at | east 95% wei ght of the particles of the active iIngredi ent have an
ef f ectcpiybe agm&@rier gwed bn tlt@tf‘@ntp&ﬁ@‘és 69mpositionscorrpethpdy dpalessd hieroppFor
2011/ P

%%?%181;%, ‘?gé%&?g%dé\gﬁgﬁ%%%gde[r Qr]egtﬁ)]te%sr é)%% %ﬁap(?t{ IﬂGh}%lﬁaCttl% t?:’] %gﬂs' ha@#ﬂ

refers derived rom cture o

par entbecrosygeuned toa. hysicslaxp@idsn 8y apensedf bietlefon bxamsle Whisgicsdnt wed ure is
sufficiently simlar to those disclosed herein and based upon that

si i | dpyndjto %w aortfht@kt@ét:ta@&ebva&@ﬁéeds% trgated by qomepoypd of eprapasitnithithe sane
or ST b &loPRAY Nokhie AR bliidy S ASREE: SL AP daGOIRON S o Reakg | nduce,
as a precursor’, ane or simlar ac vit] esrand u Fties as e cl ai ned
conpoyoctatiatioresirhGiyR adetiviegt fefes td olingleceaalibjscted st aeplsysuam:;dﬁanatml Hysa of
esters or am des, and N-oxides of a %urent conpound. [0105] . The term

" hydr GePeRIf skiflelor grample.ca physieians and toad tq bavs aquvﬁéttlioa (fatragfeders apabl e of
under g r anpl es of
hydr ol 32&%&2%{%Eg@ﬁyﬁﬁ‘ﬁﬁé‘%%%ﬁout [ %rte %? élng%l?o ggﬁglldtﬁalgp%es, activated
car bomtklﬁsoatsdiscas@,raddﬁ&rlﬂau& gisafsectiengngr oups known in the art (see, for
exanpl e, "Protective Groups in Organic Synthesis,"” T. W Greene P. G M

Wits, W] ey-Intersci 06]. The term avin r ef rs to
an at &W(lor a gr%weggeratno S@hlcﬁerle tctt?rbevtltnﬁataﬁtr %Hgfptt IS? 5% ecan be
di spl acat 13, %fé%%c?%&eﬁ@ﬁ%T@%utpE&iﬂaM fohebd fdrlf't%atlﬁ%gbﬁﬂie QlsBhder OPSr

Exanpl es of Suita eavi ng groups I nclude sulfonate esters, Including
trifl akenplees ybgtat cart bsiydeatifécd dsrhasingat reed domrdrdatthéerd ef a d[s@ﬂc&?le #Asa dsedler

her ei n, i nt.ended to refer to.the cqncentratio f a substance
(e.g. relategaﬁﬁtﬁm%i BFIALY, 33&%551 UpARAN FATiFRdARRAST Dt paststh ol Sl e tagreafer

bi ol og,GRbcRiPEEIRentdbr HEURARERA! 11QF céhtdh ea%hatltﬁtctdegﬁmtlan BARLSbRb
subunit,” organelle, ribonucleoprotein, etc. In one aspect, an ECso can
refer at%pr:ct tbe pednueait yad pamorodiffarent etethe ecisbramakmg ltbfqdmgtmilsf drisal% agoni sm
in vivo, as further defined el sewhere herein. In a further aspect, EC50
refers to the concentration of agonist that provokes a response hal fway
bet ween the basel i ne and nmaxi num response. [0097] As used herein, "I1C50,"
is intended to refer to the concentra?on of a substance (e.g., a conpound
or a drug) that is required for 50% i nhibition of a biological process, or
conponent of a process, including a protein, subunit, organelle,

ri bonucl eoprotein, etc. In one aspect, an ICso can refer to the
concentratl on of a substance that |s reqw red for 50%| nhibition in vivo,

o r o o Ly M . Y v




conpositions of the invention. Thus, if there are a variety of additional
steps that can be perforned it is understood that each of these additional
st eps carwbeopearpwanmed with any specific enbodi nent or ®O0RRISEEDI0EEI3DT
enbodi nents of the nmethods of the invention. [0101]1t is understood that

t he conpositions disclosed herein have certain functions. D sclosed herein
are certain structural requirenents for performng the disclosed functions,

and it is understoad that th re ar a .varijet f structures that can

o T oI EHBTSEa § Dl et et 4 adndrisr st Bh St daids gt it ur es, and
that theggustiiyrtfehRsd melahmwaw@hl y achieve the same result. [0108] Unl ess
ot herw se expressly stated, it is Iin no way intended that any nethod set
forth herein be construed as requiring that its steps be perforned in a
speci fl044lor der . Ascuwsed Henegl, the tome i diagnased ot aglead forgotstinioon eionefabdtyopieci t e
an order,_to be | owed,by.its.ste I S, not oth rwse ifically
ot at e RdScepRr AETGR det P sht BRZoFT sibltsd BRapS SR g BB Pt cd 15 a
speci fiefsoRlod8Hill, fok ckdmple, Ve siciine AL uhf & haR aQod8ftioRehdt AEHE 8dgndsBd 8RY
respect. This hol ds for any possi bl e non-express basis for int er pretation,

i ncl udieagd bymotastigtierf of m@agotmptlmln@g}?&:lteccmma&qﬁaﬁgerrent of steps or
operational flow, plain neaning derived from grammatical organi zation or

punct and, t he,nunbert. ,.or t i ments descrlbe

oo A on " BE PR RS SR e S e B ST Rf BRPoBRoPEr at o5 10
CONMPOWNEEmatercdPer ABGEHL Irﬁ@hb Maxﬂﬁ% B&Y bﬁctéarw ¥ phyies ckdiRin@@dn byis péidbn as
potentiators of nd uR4 activit general, it is contenplated that each
di scl &S ekilldéricyamploea plaryicium, f%lﬁélt(P havieur qomditios i cr he 8@gnesed jos tradted
conte riv n be optionally omtted from
t he |E&éﬁb§%ﬁém?% |£Xﬁﬁ§§?§10 t?ﬂ ?ram§%§% ‘%gd conpound can be provided
by the disclosed nethods. It is also understood that the discl osed
conpoyodisy can bevsanpd ayeth, tdiaghBedivithlaared foratdaotient of onksdm@oreldeutdtodita 0
understood that each variabl e disclosed herein is independent, one fromthe
ot her angiee prishiagiugiipeirden §r agy ghissascotatp agsocipted vxésbagima@atet hsfpKtagemesds and R2

are p td henyl
R R e e L

i ndepandénindas@atd @a drhﬁor@tnbﬁfolo glcal SIRRMIGEYREaMIO disorder associated with

2011/ 029104PCT/ US2010/ 048030 [0109] In one aspect, the invention relates to

conpo@RHIMASYHYNEia r uct ure represented by a fornula: wherein WX, Y and
Z are independently CH N or CR3; wherein Ais selected fromO or §;

wherengg ﬁl ' S S & Qfk§ Aol Eﬂeﬁgﬁﬁf %ﬁ%%ﬁlgtgﬂﬁ%bere dmFHQEHoh Ut &g Wahp_one or

nor e or aring éuch rong contal ning 0, S or
NS optmemlmi d>ﬁ4)reubmtg| atphaedacmtlbal cpr@amtlotrmas e sitgectwSectemnthieds ars vead] lawiwectof r om
H5 hal ogen, CF35 Cl 6 C3 10 kyl ; erein R3.is selected from
H5 haltBgenkillegan thejarign m%vde el afeneilléfﬂﬁ%\@l oy Ppral HRIETHLIeS tigyd®Bak onbi ned

W th %amtuﬁst{ré?foﬁl &ﬁﬁﬂ%ﬂ)ﬁhmn B}f\%ﬂ’iﬁﬁlﬁ@ﬁ’ %Fal aﬁﬁmﬁst'fdtﬂ)ﬁ ﬁgfé\% @d?mﬂlsﬁ:ét-}&l nmenber ed

ring containing 0, optionally substitute h one or nore Rg;
wher eiimrdRdginsl ahlhlerstre‘nblf Iophllhblﬁn(:?m(ilﬁlmitfaylbn, 108adifaladolimstrdion, indraydrebral

het er o ryI 0 tlon substi.tuted with or. more R7; wherein nd R5
may cW Pﬂi“%%tr ong ’ES’FWM r@l%raﬂ%ﬁaﬁ@aremeﬁ% g@mlgfﬂoﬁgmé%‘dﬁlg 1gjcgha bGS*ugh

opt | O%EAVBénédé%Eﬂlﬁlgﬁﬁ?onM&tﬁ ARG PIdTRIsEafsh, i Mﬁ&b{ﬂla@?ﬁ&sﬁ%ﬁ&?%ﬁg from HS
Cl1 6 al kyl, 10 cycloal kyl, aryl, heteroaryl optionally substituted wth
one orsuhmtfmeﬁags adndnarsaratmotRSAdmdnmnnnyam!yezd:mﬁmubms drontermaittelt. An rverrtmr ring

cont ai ni tiona subst i d with .one o
wher eia‘ﬁpel-%gS PQ@&T%‘S’P é%i“ ? mﬁéer?f!i T@Fk%ah' ayiy, %&?BP’&%?F tream

het er afsyhg AREAR %@k&ﬂdlﬁ&b% & Wbt haspBas, %rpr%d'rﬁldﬁgcan%lé 2@hi BBrcRY
cycllzetoforma037 mber ring contai ning , or N5 optionally
subst ipregthgthcticdlly; GreisoadmmisterRY forwpherceiion &7a discase becdralttidoc om H5 hal ogen,
C _6 alkyl, C3_10 cycl oaI kyl, 0Cl-6 al kyl 5 aryl heteroaryl CONRLR25 CN

d whe
O g e R A R S R o D S5 P SR

phar m%&@éﬁléx%&hé Meﬁt‘é@@&hﬁ@r@o BalctantdfREEs! a@ﬁncﬁs@&ﬁd‘dﬁﬁﬁ%ﬁt 'P%filsiah‘nlﬁécaept abl e
derivati ve thereof




[0110] I n a further aspect, the invention relates to conpounds having a
structure as represented above where Rl is heteroaryl. In further aspects,
Rl is pyrwoizag/o2ppsi m di ne, WO 2011/ 029104PCT/ US2010/ 02803320190880@zol e,
furan, thipphene, pyrazine. In a further aspect, when RL is pyridine, it
can be optionally substituted with at | east one fluoro, chloro and/or

nmet hoxy. In further aspects when Rl is furan, it can be optionally

chl orQ-.subst|.t 0111 a_ further as I nventi.on elate to
comocHiE Ay Sreeii L SO kpeeeRiy Lo e e herdeA

[ 0112]h BageutibkdiRor BBRASan 6t dMﬁ@Elké&%yﬁﬁ)‘t&h@ $ut B g‘éfi’é’f'@l‘i’&J Hﬁ§fﬂ%§’e\{ﬂt g a

structure as represented above where R4 I's hydrogen,  methyl, alkyl

[ 0113]chwseadienst khide aflsgiecThe spseificrib@npdutinaltyed fhicese tiesedom’otﬁmrrmis pla.etwlutag a
structure as, represented above where R7..is ch.or CF3, al koxy.. [0114]In a
F ur t h@migyRaL APenddinon GerPiFEPT e é%d‘t‘t}n%tl’rﬁdé < DR tﬁigteﬁ RN

repr e%@ﬂ{eetﬁsd%a&vﬁle%@cﬁﬁc Eomps\ekidRo Rp 18y dd? disky! welgm FQREN heatK¥dx and

cycl ohexane, . In a further aspect is ethyl bénzene, tert-butyl

car boxiydtaf e m@emtyth,e tines of- dolpistratoe, yhe, roﬁl@m pdmoestydtion; the rate of excretion of
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.

[049] 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



[0115] 1 n a further aspect, the invention relates to conpounds having a
structure as represented above where R4 and R5 cyclize to forma

substi t utwo 20r/2aMbstituted 5 or 6 nenber ring. In a f BCTRSRO1A®HEEN3E , t he
each atomon the ring is independently C, N, 0, and S. [0116]In a further
aspect, the invention relates to conpounds having a structure as
represented above where R5 and R6 cyclize to forma substituted or
unsubstl uted 5,

ol T SalibE e Rio i heuion su nuahdt chBrdulbl it Bhts pud and Ut

cycl ohg¥an&an R beldeGirdot thﬁélu@éﬁ%hlc dolfrs 'sﬂé’HaaQ;ts'u%ﬂs rs%hﬁﬁ@@hl&ﬁdéé}{mﬁb‘ nds
having a structure represented by a formil a: further aspect, the

i nventliken Praddrged sibsapoonpiotha dgediahle plgarmasdzmlq@lt ﬁorre caleb¢ b@aghteﬁcibobybsathﬁor mul a:

[S? rla 211 %s??tféu a}aggg{?t %}3 %g, a]éln%lglfrﬂﬁégg%érgt% ar ?i gefa n, wﬁlcﬁ %"B?% sdosrptrfoé}l\“ ng a

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
polymer employed, the rate of drug release can be controlled. Depot injectable formulations are
also prepared by entrapping the drug in liposomes or microemulsions which are compatible with
body tissues. The injectable formulations can be sterilized, for example, by filtration through a
bacterial-retaining filter or by incorporating sterilizing agents in the form of sterile solid
compositions which can be dissolved or dispersed in sterile water or other sterile injectable
media just prior to use. SuiTable 3nert carriers can include sugars such as lactose. Desirably, at
least 95% by weight of the particles of the active ingredient have an effective particle size in the

range of 0.01 to 10 micrometers.

[050] A residue of a chemical species, as used in the specification and concluding
claims, refers to the moiety that is the resulting product of the chemical species in a particular
reaction scheme or subsequent formulation or chemical product, regardless of whether the
moiety is actually obtained from the chemical species. Thus, an ethylene glycol residue in a
polyester refers to one or more -OCH,CH,O- units in the polyester, regardless of whether
ethylene glycol was used to prepare the polyester. Similarly, a sebacic acid residue in a
polyester refers to one or more -CO(CH,)sCO- moicties in the polyester, regardless of whether

the residue is obtained by reacting sebacic acid or an ester thereof to obtain the polyester.

[051] As used herein, the term “substituted” is contemplated to include all permissible
substituents of organic compounds. In a broad aspect, the permissible substituents include
acyclic and cyclic, branched and unbranched, carbocyclic and heterocyclic, and aromatic and
nonaromatic substituents of organic compounds. Illustrative substituents include, for example,
those described below. The permissible substituents can be one or more and the same or
different for appropriate organic compounds. For purposes of this disclosure, the heteroatoms,

such as nitrogen, can have hydrogen substituents and/or any permissible substituents of organic

23



[0120] wherein R8 is C, 0, S, SO2, S02-C - 44 - WO

2011/ 029104PCT/ US2010/ 048030 [0121] A further aspect of the invention

rel ates twoconpagrds having a structure represented by &CTaseuadsmsmer e
when R4 is Hor nethyl, RlL is not benzopyran, thienopyrazole, or thiophene
. 2. EXEMPLARY COVPOUNDS [0122]In further aspects, a conpound can have a
structure represented by a fornul a: WO 2011/ 029104PCT/ US2010/ 048030

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.

[052] In defining various terms, “Al”“A?” “A%” and “A" are used herein as generic
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.

[053] The term “alkyl” as used herein is a branched or unbranched saturated
hydrocarbon group of from 1 to 24 carbon atoms, for example from 1 to 12 carbons, from 1 to 8
carbons, from 1 to 6 carbons, or from 1 to 4 carbons, such as methyl, ethyl, n-propyl, isopropyl,
n-butyl, isobutyl, s-butyl, -butyl, n-pentyl, isopentyl, s-pentyl, neopentyl, hexyl, heptyl, octyl,
nonyl, decyl, dode cyl, 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 (¢.g., from one to four) carbon atoms.

One example of “alkyl” is C;.¢ alkyl.

[054] 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
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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.

[055] This practice is also used for other groups described herein. That is, while a term
such as “cycloalkyl” refers to both unsubstituted and substituted cycloalkyl moieties, the
substituted moieties can, in addition, be specifically identified herein; for example, a particular
substituted cycloalkyl can be referred to as, e.g., an “alkylcycloalkyl.” Similarly, a substituted
alkoxy can be specifically referred to as, e.g., a “halogenated alkoxy,” a particular substituted
alkenyl can be, e.g., an “alkenylalcohol,” and the like. Again, the practice of using a general
term, such as “cycloalkyl,” and a specific term, such as “alkylcycloalkyl,” is not meant to imply

that the general term does not also include the specific term.

[056] The term “cycloalkyl” as used herein is a non-aromatic carbon-based ring
composed of at least three carbon atoms. Examples of cycloalkyl groups include, but are not
limited to, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl, cyclononyl,
bicyclo[3.1.0]hexyl, bicyclo[4.1.0]heptyl, bicyclo[5.1.0]octyl, bicyclo[6.1.0]nonyl,
bicyclo[3.2.0]heptyl, bicyclo[4.2.0]octyl, bicyclo[5.2.0]nonyl, bicyclo[3.3.0]octyl,
bicyclo[4.3.0]nonyl, bicyclo[2.2.1]heptyl, bicyclo[3.2.1]octyl, bicyclo[4.2.1]nonyl,
bicyclo[2.2.2]octyl, bicyclo[3.2.2]nonyl, and bicyclo[3.3.1]nonyl, 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. Examples
of heterocycloalkyl groups include, but are not limited to, oxirane, oxetane, tetrahydrofuran,
tetrahydro-2H-pyran, oxepane, oxocane, dioxirane, dioxetane, dioxolane, dioxane, dioxepane,
dioxocane, thiirane, thictane, tetrahydrothiophene, tetrahydro-2H-thiopyran, thiepane, thiocane,
dithiirane, dithietane, dithiolane, dithiane, dithiepane, dithiocane, oxathiirane, oxathietane,
oxathiolane, oxathiane, oxathiepane, oxathiocane, aziridine, azetidine, pyrrolidone, piperidine,
azepane, azocane, diaziridine, diazetidine, imidazolidine, piperazine, diazepane, diazocane,
hexahydropyrimidine, triazinane, oxaziridine, oxazetidine, oxazolidine, morpholine, oxazepane,

oxazocane, thiaziridine, thiazetidine, thiazolidine, thiomorpholine, thiazepane, and thiazocane.
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[057] 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.

[058] 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 —

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

[059] 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.

[060] 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 £ 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.

[061] 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,
cycloheptenyl, cycloheptadienyl, cyclooctenyl, cyclooctadienyl, cyclononenyl, cyclononadienyl,
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
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[ 0123] The conpounds di scl osed herein can include all salt forms, for
exanpl e, salts of both basic groups, inter alia, amnes, as well as salts
of aci di cwgroupe9toent er alia, carboxylic acids. The fol IPOTUSg018/0¢8030
non-limting exanples of anions that can formsalts with protonated WO
2011/ 029104PCT/ US2010/ 048030 basi c groups: chloride, brom de, iodide,
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and t et linkted tq, @ Ttk entabwystu(adahpolnd) eterodielqatios eclectdd &omcm_umaee are
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oS e AT R SR e et PR s o sy T R ARBR. 2y 0% o
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i ncreased or decreased efficacy for any of the conpositions of matter
descr i2bethidrersi, mle@neﬂhmmuﬂmm dpbiR@S) dithapieng, @1@@}1& rlitimpanspect, the

i nventjion relates..to ph ceut| I.t i ons mpri S| t he di.scl osed
compotieat AR A e Bl L B B AR B B DO P e B oi ng
a t her,apelitd, %?frbbfdcﬁ‘lfef ﬁlf)&ﬂl&’iﬁe apBpt, Hbcdle, aﬁﬁ%&n@lagétﬁ%{eoﬁﬁﬂamm&und or at
| east one product of di scl’'osed nethod and a p har maceutical |y acceptable
car r i giperazine, diazepane, dlazocane hexahydropyrimidine, triazinane, oxaziridine, oxazetidine,

oxazolidine, morpholine, oxazepane, oxazocane, thiaziridine, thiazetidine, thiazolidine,

thiomorpholine, thiazepane, and thiazocane. 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-

0xo0, or thiol as described herein.

[062] 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.

[063] 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
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[0126] I n certain aspects, the disclosed pharnmaceutical conpositions
conpri se the disclosed conpounds (including pharmaceutically acceptable
derivati We® 208/039104sal t (s)) thereof) as an active ingredCENS2018/048030
pharmaceutically acceptable carrier, and, optionally, other therapeutic

i ngredients or adjuvants. The instant conpositions include those suitable
for oral, rectal, topical, and parenteral (including subcutaneous,

i ntranuscul ar, ~and i ntravenous) adm nistratian, although the nost suyitable
Fout & EaBigtd BR codb M SoubyBRb gl b Il it 2ptamub et fll g
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cats, nonkeys, etc., the conpounds of the invention are effective for use
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aggr eggtlofke®fl, ARynyl ey cRalkyRyIe adl, Hebgodrpig hlRghRId Smindl cdrb&lidiagripedt@t i on of
one or nore of the ingredients, or fromother types of reactions or

i nt er &&er.dubidethydmayoketems: ezide, nifie silised-ene.or thipl ayeigasrtied hgrear. mbleeut i cal
conpositi I i1 for .and .0t DIl ngi ng -t tive
ot odrBhi T o aBRERAS BRs Y T kiTbiiht iRt RS Gihifiod 809 BB ot o
carri egfedyto B@b Aryl @Reipk e ard foun€ CRI/ERE Yia aStusd Mgy thetpé,due hapghtiedeher

desired forpulation. In the pharmaceutical conposition the active object
conpourkiatiashedvi gge ar maregarbaoeaibonsands cisdmbinhgnylr Bearerles oferplanslnde) bet f ect

upon the Qr 0 Bt i r.di gl J euti cal
conpoet 1 BRER e e EONE B rafbiBER P et BET MG o A0 RoIANROT" | e
pr esemtirahfily pydah PN indidezody Ipthespreagupyricahyly patdaeiply 8 Bl Aintdinyl, pyrazinQll &&zAs/1,used
herein, the term "pharnmaceutically acceptable salts" refers to salts
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t he C?%Rﬂﬂﬁggﬁgh%$E08£E§E@ﬁm%93 Sd3E i4;s corresponding salt can
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be convenien epar e ron1ﬁﬁgéﬁggéd%lcat%%ﬁ%%heptable non-t oxi ¢ bases,
i ncludi ng i norgani c bases and organic bases. Salts derived from such
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[ 0129] As used herein, the term "pharnaceutically acceptable non-toxic
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i norgani c acids, organic acids, and salts prepared therefrom for exanple,
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magnesi um st earate, and stearic _acid. Exanples of liquid carriers are sugar
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i ncl udgy;g@rbon di oxi de and nitrogen. [0132]In preparing the conpositions
for oral dosage form any conveni ent pharnaceutical nedia can be enpl oyed.
For exanple, water, glycols, oils, alcohols, flavoring agents,
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bi nder, lubricant, inert diluent, surface active or dispersing agent.

Mol ded tabl ets can be nade by nolding in a suitable machine, a m xture of

t he powdered conpound noi stened with an inert liquid diluent. [0134] The
pharmaceutical conpositions of the present invention can conprise a
conpound of the invention (or pharnaceutically acceptable salts thereof) as
an active ingredient, a pharnmaceuticaP?y-acceptable carrier, and optionally
one or nore additional therapeutic agents or adjuvants. The instant
conpositions include conpositions suitable for oral, rectal, topical, and
parenteral (including subcutaneous, intranuscular, and intravenous)

adm ni stration, although the



WO 2011/ 029104PCT/ US2010/ 048030 nost suitable route in any given case wl|
depend on the particular host, and nature and severity of the conditions
for whi chwoheliaepiode i ngredi ent i s being adm ni stered. Phg@/Ush@avesvewt i cal
conpositions can be conveniently presented in unit dosage form and prepared
by any of the nethods well known in the art of pharnmacy.

[ 0135] Phar maceuti cal conpositions of the present invention suitable for
parenteral adm nistration.can be prepared.as solutions or suspensions of
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invention suitable for injectable use include sterile aqueous sol utions or
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wat er, ethanol, polyol (e.g., glycerol, propylene glycol and liquid
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[ 0137] Phar maceutical conpositions of the present invention can be in a form

suitable for topical. use such as, for exanple, an aerosgl, cream ointnent,
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conpositions can be in a formsuitable for use in transdernal devices.
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consi stency. [0138] Pharnmaceutical conpositions of this invention can be in

?t formpseyi taRl&nl Quibexbahs AIHESH {S@Ef)r‘éﬁbnmfﬁe féhfilGarkiesali s—a solid.

is preferable that the m xture forns unit dose WO

2011/ GFOLMPCTDEE20A0/00480800),0A ", where A' can be hydrogen or an optionally substituted
alkyl, cycloalkyl, alkenyl, cycloalkenyl, alkynyl, cycloalkynyl, aryl, or heteroaryl group as
described herein. Throughout this specification “S(0O)” is a short hand notation for S=0. The
term “sulfonyl” is used herein to refer to the sulfo-oxo group represented by the formula —
S(0),A', where A' can be hydrogen or an optionally substituted alkyl, cycloalkyl, alkenyl,
cycloalkenyl, alkynyl, cycloalkynyl, aryl, or heteroaryl group as described herein. The term
“sulfone” as used herein is represented by the formula A'S(0),A?, where A' and A” can be,
independently, an optionally substituted alkyl, cycloalkyl, alkenyl, cycloalkenyl, alkynyl,
cycloalkynyl, aryl, or heteroaryl group as described herein. The term “sulfoxide” as used herein
is represented by the formula A'S(O)A?, where A' and A” can be, independently, an optionally
substituted alkyl, cycloalkyl, alkenyl, cycloalkenyl, alkynyl, cycloalkynyl, aryl, or heteroaryl

group as described herein.

[079] The term “thiol” as used herein is represented by the formula —SH.
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suppositories. Suitable carriers include cocoa butter and other materials
commonly used in the art. The suppositories can be conveniently formed by
first adnweizag/@hw4conposition with the softened or nel PEH/US2010/048066)
followed by chilling and shaping in noulds. [0139]In addition to the

af orenenti oned carrier ingredients, the pharmaceutical fornulations

descri bed above can include, as appropriate one or nore additional carrier
i ngredjents. such as diluents ffers, flavoring agentss, binders,

sust adbsile g dery creanic iR g iss ajcgihon cqReRngieaidie-j gt 2 eE S (T Teg
ant"%fkgﬁQhﬁkm%Bﬁakﬁ?ahh%ﬁﬁuﬁﬁ%ﬁh@%ﬁpEﬁﬂe@&hﬁEc%@bH%@ﬂ%ﬁn %%,'”C|Ud3d
to render the fornulation isotonic wth the blood of the I nteéended
reC|pwamhwscunpmsusddﬁ&dd@nﬂmahnmg(agwoqpmuhdso&1@h@nnnmmmmdmn¥mﬂmd$on
phar uti, c cce salts t her eof an al so pe prepared in powder
b1 1 i dGoaie Er BBSk in i pal o HEFukEmir RS SR, PN SHER hgont st
to be pRdspHRhit & @d 1ike EQ&H?IBIB%f APk tRiARs ﬁfcﬁﬁi‘é%u‘e’@re%@%‘ite@ﬁlk?l gt scl osed
conmpound i s expected to vary fromabout 0.1 mlligram per kilogram of body
vei ghtsupstitutddylkybgilkgvdensubstgutah @Utoxsmﬁomrgd)ﬂ«g;‘smlhglltamdl ainsnog xedst @dupso  be

| th t .t hat d t de th f f
i i<l B R Rt e B, Bt B e 5L SRR oo rtlo ot er r ed
amounth%te%cyaoﬁﬂtyﬁfésmehmtﬁn%t&&ma@%m 2 cl@élﬁyt%h' teetér@cﬁ%aqt%n orgesk by one

;
skilled in"the art I'n the treaten condi ti ons mhrcﬁ'requrre

pot entréesadics naloprelﬁ@aldbobmopsa:l ol Uit mreatomselptoolé agbody attoyns hto Bhgrrbpr i at e
dosage | ev eneraI about 0.0 e atient body

wer gnegsEy Tda g AR i b CAROR ALver ah ¥ Pg BRBP: tu G “aBskan

Pr ef ers@PinYo rebiage Qﬁﬁﬁﬁlﬂ)ris@‘ﬂqo 19ich#boR Qo0 Qtto 05 JeatsdnaaHl, 22892104068 aRfs, day;
nore preferably about 5 to about 100 ng/ kg per day. A suitable dosage
IeveI2daﬂ<bdmam@mns@tgﬂ(@dxmﬁwnngbkétpémaﬂayaﬂambut 0 05 to 100 ng/ kg per
day, or about 0.1 to 50 ng/ kg per day. VVthln this range the dosage can be
0.05 t .5 0.5 t0 5 or 5 0 nglk 0 h.al nrnr tron
the cdffillst 1Bv31P ishiupcyiafs §r Bor st B b ol BRI Rl i ng
1. 0 t @pd@éhtidh lahd 96:@NRdiRd clalies, aGbis\t@ a ifAgMRA, 8RJup, Baubsteudhat bfaindi)ecufe 0, 10,
15, 20 25, 50, 75, 100, 150, 200, 250, 300, 400, 500, 600, 750, 800, 900,
and 10lgecrived! Ihﬁgmamaeﬂe&swé hawtthe mojasyledsipisnercfl.oFor eramplenstlotmt i ¢ adj ust ment
of th eto a n t The npounds can be

adm nﬁlslfd%or%e e&%"ne Cﬁcaﬁ ﬁa% '%tlcﬁﬁf Qorﬂé %h%gthe SHEC&I preferably once or twce
per day. This dosage reglnen can be adjusted to provide t he opti nal

t herapeutic response. WO 2011/029104®CT/ US2010/ 048030 [0142]1t will be
under st ood, however, that the specifid\dosg |evel and frequency of dosage
for any particul ar patient canlx% edNand wi | | depend upon a variety of
factors including the activity of? the.specific compound enpl oyed, the

nmet abolic stability and | ength of act Pon t hat conpound, the age, body
wei ght, general health, sex, diet, node and tinme of adm nistration, rate of
excretion, drug conbrnatron the severrty of the particul ar cond|t|on and
t he hd%82lunder gargridlesserfadipther thiazslitedions & wedép pt%arrﬁéltf‘emmt&am In some

conpo a nds,
as d.?%ﬁiggﬁﬂﬁﬁgf &ﬁ&ﬂg%ern ?@ﬁggpg%ﬁkggﬁﬁgﬁappﬁﬁhdyrhg%ﬁgﬁ%§§ggﬂ2nt of
t he abguavimgiohdnkticpeat hal olgn(ﬁal“suiﬁﬁﬁhlehﬂ radisals.” The number of atoms in a given

radical is not critical to the present invention unless it is indicated to the contrary elsewhere

herein.

[083] ““Organic radicals,” as the term is defined and used herein, contain one or more carbon
atoms. An organic radical can have, for example, 1-26 carbon atoms, 1-18 carbon atoms, 1-12
carbon atoms, 1-8 carbon atoms, 1-6 carbon atoms, or 1-4 carbon atoms. In a further aspect, an

organic radical can have 2-26 carbon atoms, 2-18 carbon atoms, 2-12 carbon atoms, 2-8 carbon
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[0144]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 iwaxtanItee enpl oyed in the discl osed nmet hods ofPCuAispglo/opgd3eis5] I n a
further aspect, a pharmaceutical conposition can conprise a therapeutically
effective anount of any one or nore disclosed conpound and a
pharmaceutical |y acceptable carrier I n a further aspect, a pharnaceutical
conp05|t|o ath euti eff tive ano of one or

oo g s et J B Batn it St ek VS Hidrafin psads ooy ©
N ONGABRES of hEEarbBY EBhIs O icBlahas rddieah ORE Q%nﬂl@rof%%%aé&%ﬂdﬂicﬂﬁhét

medi canment conpri si ng conbi ning at | east one di scl osed cohpound or at | east
one prohpasesofo inoighsiclagmeds @t th0.8-teliratty deo-phapithglenadicelal Th yome empodibicats,

he. pRBSBAITS FBAL 8o AE] 0 RBEES biHaosRoR AT GRE B Hsran gErLf nder  ve
I Ngr ediaRRESs, okPocRddiiul qntragbnapmgﬁ&ugwhnafmé . @ﬁ%@%s JrYemid @Ricals0147] The
above combi nations include conbinati ons of a di scl osed corpound not only

wi t h omdudst b arcamtt |lmetedc§¢rpmalrkd ], shlostitued alkyi, t:hclowlbyloruhmtru@datyhbralkaht ive

conpounds ew . se isclo ound be us ination with
ot hor T 3G B AR RTRETERE, Bl dnt P et et CoBOTEVR

amel i gl dabxaffidd, @Mﬁmt&ﬂamcaﬂbgkarﬁ‘uet&iﬁkgirc&%a%ﬁldersu%%dteal ons for which
di scl oséd conpounds are useful. Such other drugs nay be adm nistered, by a

r out e dadklylearberanzide whity lsidionph kikylss Buyt, e alkpk, ,thlclmmaélmﬂoérlhweo sehsyitued

sequent.i al | ound. of . t 011/029104PCT/ US201Q/ 0

> e oo Bttt RuGIRBS A e oh b agEh BRI EES ghy §’9 ey

cont enpREGHYERYEIcal, WRcRIEhe ferfRafe MRl cREWHSe herdph ak T8¢ @vhilEating

conposition contarnr(g such other drugs in addition to the conpound of the
¢

pr eserskamplgenf prganic sadieads et mdludabetsradione pnclutdy elkphg radacads trifbmromethoxy
conpo t hose that al so contain one

or F%£8ﬁﬁé?mﬁﬁ¥ﬁﬁgg néﬁ%%@%%%@gg%]C%égﬁ%ﬁgﬁkfo a conmpound of the present

invention. [0148] The weight ratio of the conmpound of the present invention

t o t hgo&HgCombraatié Mdidagr 8dhetimdadefiRd\uad ussl [@Rein Wdntail 89 enBok PRMstAE
effective dose of each ingredient. Generally, an effectlve dose of each

will tﬁléeref%@conmrw onfygromy arhsT than gaban o Inosganuredicsts comwrise bendsd | nvent i on

is co r 0 e _€o t he

pr ese%h%ﬁn\%g | ona (g% ?eﬁ&t&?tﬁgél hgh%%tex\eﬂl%pgen 81}Eeyr'g'oﬂn1 théofﬁ 8190559 (gﬁggsﬁou]i 1000: 1
to ab@enbmlmﬂ,@{o)@halag@fs%ﬁab&syﬂ@b%; clﬁ&%elbfdama@ma 1ddla@avhl@oml vegfréens of a
conmpound of the present invention and other active ingredients wll

gener andiyidgplipomkongpd figatheni theip ekarpiselioyieklc cambimationy Inorganie radiedehavgn
eff ectl'O o f%@reopgreﬁ?a%m s 1!0 ofx &ncg{eetg 'fc?t[}tmcﬁjégﬁ”: glto% a4 %ﬁ%d above bonded

together. Examples of inorganic radicals include, but not limited to, amino, hydroxy, halogens,
nitro, thiol, sulfate, phosphate, and like commonly known inorganic radicals. The inorganic
radicals do not have bonded therein the metallic elements of the periodic table (such as the alkali
metals, alkaline earth metals, transition metals, lanthanide metals, or actinide metals), although
such metal ions can sometimes serve as a pharmaceutically acceptable cation for anionic
inorganic radicals such as a sulfate, phosphate, or like anionic inorganic radical. Typically,
inorganic radicals do not comprise metalloids elements such as boron, aluminum, gallium,
germanium, arsenic, tin, lead, or tellurium, or the noble gas elements, unless otherwise

specifically indicated elsewhere herein.

[085] In some aspects, a structure of a compound can be represented by a formula:
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[0149] I n such conbi nati ons the conpound of the present invention and ot her
active agents may be adm nistered separately or in conjunction. In

addi ti on,wOhetl1admoni strati on of one el enent can be pri oPCTAIS2¢10/04808¢ ent t O,
or subsequent to the adm nistration of other agent(s). [0150] Accordingly,

t he subj ect conmpounds can be used al one or in conbination with other agents
whi ch are known to be beneficial in the subject indications or other drugs
that affect receptors or enzymes that either increase the efficacy, safety,
conveni ence, or reduce unwanted si ects or toxicity of the disclosed
conpounds. The subject conpound and > Bt her agent may be coadm ni stered,
either in concomtant therapy or in a fixed conbination. [0151]1n one
aspect, the conpound can be enployed in conbination with anti- Al zheiner's
agent syhifieisama@6lodl &S Be bqUVNEdL@s & forgdMaTe- secr et ase i nhi bitors, HVG CoA
reductase inhibitors, NSAID s (non-sterodial anti-inflammuatory drugs)

i ncluding ibuprofen, vitamn E, and anti-anyloid antibodies. In a further
aspect, the subject conmpound may be e ?oyed in conbination with sedatives,
hypnotics, anxiolytics, antipsychotfcs, @il anxi ety agents,

cycl opyrrol ones, im dazopyridines, ol opyri m di nes, m nor
tranquilizers, nelatonin agonistgn@ prgoni sts, nel atonergi c agents,
benzodi azepi nes, barbiturates, 5HT-2 gr§agonists, and the WO

2011/ 029104PCT/ US2010/ 048030 |i ke, such as: ’adi nazol am all obarbital,
alonimd, al prazolam am sulpride, amtriptyline, anobarbital, anpoxapine,
ari pi pvtezgh @,is heivatly epanegdd €Nz of, Rinedebtald ta o¢aegenbiipy wdemmdediuspri one,
but abar pi tal , buytal hital. uride, carbocloral, chloral. betaine, chloral
hydr atBOSIEHHY Brl’kté) ﬁ‘!e),, Rl 52D S BYC BB RSB S GiUBR 87 dlia peeant that calh §

chl or 4|, pzeRAx LAy gl@eﬁagﬁ@eﬁ%&%&f qg@erj?pm%h@ﬁg%e@w@?sﬂ;ag@ggmn

desi pram ne, dexc epam dic al phenazone, divalp
di phemi§ts aoi mecssaidbyepiagen ésthazmsange. et hchl or vynol , etoni date, fenobam
flunitrazepam flupentixol, fluphenazine, flurazepam fluvoxam ne,

fl uoxetjne, . fosazepam gl utethimde, hal azepam hal operidol.,, hydroxyzi ne,
i mi pr ihﬁ:‘ﬂe,cqrﬁa%mﬁ}ﬁ?éeﬁ oF Wrebars et MRCCHBIFPER 1 Alece | %‘_8;‘83%{ ne,
mel at gRinklLadTRRAGHA RichBkeurfErbE erf?ttn?shaﬁ%%ﬁlﬁ_@d ledepeln'a[bﬁﬁf bttthe offieflazol am

nef azodone, ni sobanmate, nitrazepam nortriptyline, ol anzdpi ne, oxazepam
par al dehyde, paroxetine, pentobarbital, perlapine, perphenazine,

phenel[88He Aspsedboambitteabrm preacrapapnsitpreaffesttiae modylardredérokq amr ot ri pt yl i ne,
guazepa ueti api ne, reclazepam risperj.done, rqletam de, secobarbital,
ser 1 &rpHaoudy atBugHed COwRAsELchaccrt g ity ot diro i netion® TS P O a e
t r any gy RCYIB MQhe plcdtRESNE: tht hbRAS! SMhe LARRELRAAM lidhhll CRERAY Si@tantdid)Gh @h 0S,
trifluoperazine, trinetozine, trimpramne, uldazepam venl afaxine,

zal eplaomalzingragiiutisaenammbla fegaampZal lpintkam Theridns Giceeptermosisiot allasieric

conbi natj ons,.t.hereof , and t i ke, or th ubj ect conpound nmay be

o ng PR R e BPOuh Tl b ek e T At R PRE s SRR as wi th
l'i ght al1b&E@PYedist 2la§ GelllaG@lcofpbiitd @bi 1IRR-mikOd 8AVit) a8 bbth' 4 AeteprstRBBiterid he
compound can be enpl oyed in conbination with | evodopa (W th or w thout a
sel ectpoteatiatet’t ansleane m@luRdeeentdtrotlpbtage agamstdi t or such as car bi dopa or
benserazi de), anticholinergics such as biperiden (optionally as its

hydr o ride ar.lactate salt nd .t rihexypheni dyl . (benzhexol
v od ) e S ikt oieteRRE L R BRERa R R BV RSB hopdy

ant i oxidehaditiSrcd A3mpaaRNOSigaat theCHRICAY opHdagan flgtnen&hBl tRF6BE raiosd 5¥ S,
NMDA receptor antagoni sts, serotonin receptor antagonists and dopani ne
r ecepttles cnslgeenoss sigand(suetsasatlvtgmaten whep dtdradsrto plg eréhosteais siteloptmredep®uin de,
naxagaql i per i n 1 peEX Lot owi | raci.ate t he
dopantn e Il CERICL R R CR RS R ia il e e PP BBl S

for examltea sat emeemah thydtRbiaskide aniioest kipd)iang poBtydahegménledopam
nesyl at e, naxagolide hydr ochl ori de and pergolide nesylate. Lisuride and
pr ani g@sp@psea}fé CERPRIAT § anganish Bgcaigp itgioes ngtgpghcedepensitization of the receptor,

2011/ ng@\;i%ﬂg) f%T 490%9131? élg:: g'%lzocggtog Ql%és%érlc%o?‘etftf’d{otr Iﬂ%w&% RAGinta é[elg SvEHP ﬁyencqf Lan be

enpl oyed 1’n" conbi'na



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 . SuwOabligewanpl es of phenot hi azi nes i ncl ude chl oPpTAsRXI00€8030

mesori dazi ne, thioridazine, acetophenazine, fluphenazine, perphenazine and
trifluoperazine. Suitable exanples of thioxanthenes include chlorprothixene
and t hi ot hi xene. An exanple of a dibenzazepine is cIozapine An exanpl e of

a butyro henone S halo eri ol n exanpl e di phenyl but r|d|ne is
pi oz iPYE Teggptenaliesicrc BEONLH. H&%P@ﬁ@ta,ggs lflﬁa@ﬁ Sfecxa ﬂn%%aa&i)f%

agent SndrBial HdRed OERIMING; dlﬁHllllgllléal e Lk BRRY LHORGucltoMtly). De appr ec' at ed
that the neuroleptlc agents when used I n combination wth the subject

conpound may be in the formof a pharnaceuttcally acceptable salt, for
exanpl[8§9]chisarspd benm, the thpali @cmt@tralu)eterlpregmniitdaqueo bexs@t@teequst}hi ori dazi ne
hydr ochl or.i de, aceto enazi I e |ne drochl or

1 ur pAARD PR SAEPRERLS e el it SumnantD RERRAY ot S Seeor b

hydr ogBi@ck aetheteha&gettbessem@nhxstfcﬁcab tgﬁftarﬂae) ttatldaﬁﬁaldal afRGRRAGhAnmhOX&PI ne
succi nate and nol i ndone hydrochl oride. Per henazi ne, chlorprothlxene

cl ozapkaepleridivoper i Bl recgatmloa@rlaﬁdomﬁtsmmgltddtﬁeoratoeteemgtmm@te siedf tha a
non- sal t Thys,. tthe subj ec on be enpl oyed in combination
ot espl REn IR PGB e ha R SIS ofEecdfio €T o1 de, ' benzhexol

bronocri ptine, biperiden, chlorpromazi ne, chlorprothixene, clozapine,

di azepggo] fenakdapam, td tephens cﬂefefdaatocvpefged@f adrhi@ageRa, ThENBHePSf the t h
benser azi de, IevodoEa wi th carbidopa, lisuride, |oxapine, nesoridazine,

mol i ndllétetiihéiSdﬁ%@dag@ o@ecan&eameapbrﬁ@; Sysdrag 6l maramal a fishenbizd. recPimAnde,
pram D&t 1b?an et I ﬁglsﬁ'be ct'or SRS %ﬁgﬁg‘:lo%&l Hlle{htogg ?2} uot rﬁl Qna%llog fuman

tri hexypheni dy et a2|ne I Xene pera2|ne Oor “Zi1 prasi done.
[ 0154 ]pkitnae) Qo@%ﬁﬁgtnablblh @log OdHR e dat; adw beat, it c@Yeelord ©ddERMIhB &drirOdbewinbh an
anti- depressant or anti-anxi ety agent, including norepinephrine reuptake
i nhi bidewpets aparfioulrdpagot Kt iTapy aénlit Aed pewlaye ilyectarmd velcseflssy. whether

tri Cy%ehg 3%1“63?&1? OgPe 1'{1?\(3/&@(?50006 c%b@reae%lpéa%lgﬁﬁe%?% t%' s(t)lrbfecg gﬁ%té() Wltﬁﬂc)l Qﬁ)%ngene

oxi dase reversi or's> ot “hbnoam ne . oxi

( Rl MAgy dlssﬁteot Thé feriangatiet achc Ridad huigar sdpteddematyndubiyctsors (SNRI's) ,
corticotropin rel easing factor (CRF) antagoni sts, a- adrenoreceptor

ant agoni sts, neurokinin-1 receptor antagonists, atypical antidepressants,

benzod?3Heph serse a@@t—tm&t@gatﬁleteé msthogls: thg swh gt dias b%eﬁéiet%lpﬁfgfi St ngod 195t al
agoni %Eeﬁtmefh@gf G Sl ik 9{? oﬁTb &l S{f’z%f‘;gs Eﬁlﬁ&&rdl% R )and 3k 81!11%1t FiscasP ?tgt fic
agents 1 nc anttrlpty am ne oxepi n, | pram ne an

trim psaciane; walgksmae dysiemtlpn@mbﬂ&), thti\@iﬁﬁﬂs‘téﬁ@smﬂ H@'Ebhd%%@ﬁ&tm&ﬂf—so
maprotjiline, nartriptyline and protriptyline; fluoxetine, fl|uvoxam ne,

par ox discHschAWthody the sitbigg:hap %f‘élaft%s@éed yith awe%f%pﬁtenﬂ%tﬂ%ﬁf re%bqstﬁaiptfe and
sel eg t ; pi on,
ithi L%llﬁtgrﬁa azoh%gggﬁ‘q c@)é)n gtfegé?réll eﬂﬂg ﬁ hpfqnb : a?@{tk bRk diRHRES

chl or dnakzeh ctha Sﬂlb]@CCHléCSﬂﬁZl@ﬁﬁglloseﬂl Iwomam&matfa pattii 2@p@nm of aieaﬁaenamc | orazepam
oxazepam and prazepam. buspiraone, flesinoxan, gepirone and ipsapirone, and

phar mEHEHPIEAPqeP1os AERPHABIAL 1 HlerdniRigicEBg SIED1 BETAMF 4ect thaditeliredof

condi fa riate
dosagglll Qggtﬁh 1{ggﬁg,8$99aﬁg %ﬁ??g&ofﬁﬁnggb d%ﬁﬁxﬁgg%gﬁggﬁ? body
wei ghtdigpbrsedldigondar.ch can be adnlnlstered in single or multiple doses.
Preferably, the dosage IeveI wil | be about 0 1 to about 250 ny/ kg per day;

nor e er abl y about t Q about . A suitabl e dos

| evel qﬁi{) usbo e o e z%%flt%mkge 5@ &ﬁ e B%ieét%m per
day, Ql'ie fﬁ%‘t'to eré— ah%llépatm{aﬁglzﬁe& lﬁl@\yent M(ﬁs@és@ pdthSlogieNGBn ey ARIRQBIFRY De
0.05to 0.5, 0. or '5 to 50 ng/ kg per day. For oral adm nistration,
the c (Trhm)tsrrn utmhmdearaetlwteefaanabl thatpis.owiatechtidiretthe spasifmady t(tvaabti ¢hies cont ai ni ng

1.0 to 1000 m | lJgrans of .t tive.ingredi rtic rI 1.0, 5.0, 10,
o, pgmpmsemgy of et PupbfrEicBtentis! 858berdtund 8o s hudl “soo 000,
and 1QQQmnk |th&li@TRa@hent BRcAE IoVrd REERE] SMthe EALse bh%e%ﬁta@é@dl's&as@dl ust ment
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 level and frequency of dosage foB4any particular patient may 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 adntnlstratlon rate of excretlon drug conbination, the severlty

Y b1 . 1. . I . S ANA TN



wherein WX, Y and Z are independently CH, N or CR3; wherein Ais selected
fromO or S; wherein RL is selected fromheteroaryl optionally substituted
wi th one wo 20298, aryl, or a ring such as a C3_8 nenperamt2010/0¢8030
containing C5 0, S or N5 optionally substituted with one or nore Rg;
wherein R2 is selected from H5 hal ogen, CF35 C1_6 al kyl, C3_10 cycl oal kyl ;
wherein R3 is selected from H5 hal ogen, CF3, Cl 6 al kyl, C3 10 cycl oal kyl ;

e BB S RTBLIE Rl Lo BB b Se By & @
subst it @Gt %sg%’heﬁrﬁr 0k RIS Renp S ahet (R, ine c3fhest @€ dleom Eﬁh&@)g@alal kyl ,

C3- 10 cycl oal ky aryl, heteroaryl optionally subs ituted one or nore
R7; wvendiipn,R4 daswddeRﬁ)rmt&tyf@Itrezmmm thansmtea@dn8 direstbxbtogdinimmrgngo@nt ai ni ng

c5 S or N5 opt naII subtltuted with one R5 is
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can be in reference to a disorder, such as a disease of uncontrolled cellular proliferation, and the

like, as discussed herein.



[0162] 1 n a further aspect, the invention relates to pharnmaceuti cal
conpositions conprising a conpound having a structure as represented above
where R4 wiodoRA2ewel i ze to forma substituted or unsubsPCTAISRE0BD48980 6
menber ring, or a pharnaceutically acceptable salt thereof or a
pharmaceutically acceptabl e derivative thereof; and a pharnmaceutically
acceptable carrier. In a further aspect, the each atomon the ring is

i ndep and S. . WD.2011/.029104 / US2010/ 048030 [0163]1In a
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invention relates to pharnmaceutical compositions conprising a conpound
haV|n@edbsnmhbﬁup@sme¢f@smmﬁednbypasm@mm@mgtma@agamﬁhdtmabﬁupnwauﬂqed

acceptable salt thereqgf or ar mac t|c acce bl e deri at|

Fher adf & Fane: 4o el Qs e Py Racog s as el B SR fowisiisni D penfgmed
aSpeC&he&ﬁﬁnmﬂﬁ@ﬂ{lon relates to pharnaceutlcal conpositions conprising a
conpound having a structure represented by a fornmula: WO

2011/ 029104PCT/ US2010/ 048030 or a pharmaceutical |y acceptable salt thereof
or a POl neceused bereiny thedewpt dibgrosdewithatncod farpetabntiomeidnetapditopmaceut i cal |y

acceptg?lﬁllr%at%arecepl%r activity” refers to having been subjected to a physical examination by a

person of skill, for example, a physician, and found to have a condition that can be diagnosed or

treated by potentiation of metabotropic glutamate receptor activity.

[097] As used herein, “diagnosed with a need for partial agonism of metabotropic glutamate
receptor activity” means having been subjected to a physical examination by a person of skill,
for example, a physician, and found to have a condition that can be diagnosed or treated by

partial agonism of metabotropic glutamate receptor activity.

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

glutamate dysfunction.

[099] As used herein, the terms “administering” and “administration” refer to any method of
providing a pharmaceutical preparation to a subject. Such methods are well known to those
skilled in the art and include, but are not limited to, oral administration, transdermal
administration, administration by inhalation, nasal administration, topical administration,
intravaginal administration, ophthalmic administration, intraaural administration, intracerebral
administration, rectal administration, and parenteral administration, including injectable such as

intravenous administration, intra-arterial administration, intramuscular administration, and



[0166] In further aspect, the invention relates to pharnaceuti cal
conpositions conprising a conpound having a structure represented by a
formul a: wohzerigizgeoR8 is C, 0, S, SO2, S02-C, or a phar nRCENiSR@aloks030
acceptabl e salt thereof or a pharmaceutically acceptable derivative
thereof; and a pharnmaceutically acceptable carrier. D. METHODS OF USI NG
COVPOUNDS, PRODUCTS AND COVPOSI TI ONS 101671nG uR4 bel ongs to the group Il

M3 uR subf am nd.is.located.in redo nant | resynaptic. locations in
Mo cenbalithud s fRgiddon R ante bh e L b SRR 1
het er %ﬁé&?spnﬁﬂfelgtafét&ﬁ%ﬁ 8¢ Sdrhinesedr&d %%e@ﬁcaﬂ?”ﬂa@%nﬁﬂﬂte%d%ﬂf@i & In

addi tion I's also expressed at a |low level in some post synapti c
| ocat iesrseng diStasReT lcsncbtmpn eladedhdérrvanoey aspcr%ts r prejyirging, capdetadoudisteicyl i n

neur on | e n the.fol functjons of the CNS: a
e ot el R e Sk Ed risre o o O UG g of et ot or

functions c) notor learning d) enotional responses e) habit formation,
i ncl uqoTu) reResht +6atdcAskSasaRed REEHS¥RER DRI 0RUREADSES and a cell,

target histamine receptor, or other biological entity together in such a manner that the compound
can affect the activity of the target (e.g., spliceosome, cell, etc.), either directly; i.e., by
interacting with the target itself, or indirectly; i.c., by interacting with another molecule, co-

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

[0101] As used herein, the term “effective amount” refers to an amount that is sufficient to
achieve the desired result or to have an effect on an undesired condition. For example, a
“therapeutically effective amount” refers to an amount that is sufficient to achieve the desired
therapeutic result or to have an effect on undesired symptoms, but is generally insufficient to
cause adverse side affects. The specific therapeutically effective dose level for any particular
patient will depend upon a variety of factors including the disorder being treated and the severity
of the disorder; the specific composition employed; the age, body weight, general health, sex and
diet of the patient; the time of administration; the route of administration; the rate of excretion of
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.
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nodul ati on of CNS-rel ated di seases, syndrones and non-CNS rel ated di seases
or conditions the like, for exanple, a) Parkinson's disease, parkinsonism
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f) Addictive disorders (including drug abuse, eating disorders, and)
effects or interacting in a deleterious manner.

[0103] 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
polymer employed, the rate of drug release can be controlled. Depot injectable formulations are
also prepared by entrapping the drug in liposomes or microemulsions that are compatible with
body tissues. The injectable formulations can be sterilized, for example, by filtration through a
bacterial-retaining filter or by incorporating sterilizing agents in the form of sterile solid
compositions which can be dissolved or dispersed in sterile water or other sterile injectable
media just prior to use. Suitable inert carriers can include sugars such as lactose. Desirably, at
least 95% by weight of the particles of the active ingredient have an effective particle size in the

range of 0.01 to 10 micrometers.



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 wougtmeheeed not or di sorders; d) neurogeni c faPEeTasAMMO0ME3e and
neuronal survival; e) epilepsy; f) certain cancers, for exanple,
medul | obl astoma; g) type 2 diabetes, and/or other netabolic disorders; and
h) taste enhancenent/bl ockade. WD 2011/ 029104PCT/ US2010/ 048030 [ 0168] The

di scl d conpounds. can act . as. paotentjators of the netabotropic, gl utamate
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by one skilled in the art to exhibit the same or similar activities and utilities as the claimed

compounds, or to induce, as a precursor, the same or similar activities and utilities as the claimed

compounds. Exemplary derivatives include salts, esters, amides, salts of esters or amides, and

N-oxides of a parent compound.

[0105] 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, acid halides, activated carboxylic acids, and various protecting
groups known in the art (see, for example, “Protective Groups in Organic Synthesis,” T. W.

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

[0106] 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 triflate, mesylate,

tosylate, brosylate, and halides.

[0107] As used herein, “ECsp,” is intended to refer to the concentration of a substance (e.g., a
compound or a drug) that is required for 50% agonism of a biological process, or component of a
process, including a protein, subunit, organelle, ribonucleoprotein, etc. In one aspect, an ECs
can refer to the concentration of a substance that is required for 50% agonism in vivo, as further
defined elsewhere herein. In a further aspect, ECsg refers to the concentration of agonist that

provokes a response halfway between the baseline and maximum response.

[0097] As used herein, “ICs,” is intended to refer to the concentration of a substance (e.g., a
compound or a drug) that is required for 50% inhibition of a biological process, or component of
a process, including a protein, subunit, organelle, ribonucleoprotein, etc. In one aspect, an ICsg
can refer to the concentration of a substance that is required for 50% inhibition iz vivo, as further
defined elsewhere herein. In a further aspect, ICs refers to the half maximal (50%) inhibitory

concentration (IC) of a substance.
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al one. The other drug(s) can be adm nistered by a route and in an anount
commonl y used therefore, contenporaneously or sequentially with a discl osed

o B o SRS SRR e S SR SO SRE o b2
cont aighi gk eSH e/ 1Y 98/ AN nicRe adlef .0 86dr COTDAMMRnhISsRh&S ATfI8L sidiQyURs . the
conbi nation therapy can al so be adm ni stered on overl apping schedules. It

i s al sonteay] the anedtiohaicludaealt surbipoasiblensanficrne vwetl asmristuacstafisech ngmedi ent s
and a disclosed conpound will be nore efficacious than either as a single

agent . TMENT, VETHODS [ 0170] The ¢ ounds, disc] osed hereinh are usefu
For "t 1081 d T RSP oA, A PR g P GBRERG) PITg SBv0T BB A RS i ok of
a var ia8l Yofs W ObOGHsEE] 1iRIGoRRMPMIEL dabk pSistfE H8hSr, 335 et RESMtWIcPand

glutamat e dysfunction. Thus, provided is a nethod of treating or preventing

a di sciapearedmeraansidinedureed nyoniesy, sech dser recepicof seadernigingikere. f(pmmppune subj ect
at | east gﬁghdisclosedtco ound; at |east one g%@féosedﬁ%gagnaceutigal
composRBRY IH) G QPR OT R C AP YRMELE ST By PR EHay 8 VEREC Mrount

ef f ectdiaseerédindrs 8ad offthal Homersdenldst stahtQ t6 W &fntraryl G PkbLAhERVOEtRI H8HddsS a
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form élémtfrértg ja sp@qaaﬁ@@rai@b no Wlﬁtendqsigthéwwré@t@ infergd e wpE Fesgcti dis

v\ﬁgf’ Z:hﬁi(gﬁor any eolsggﬁ JDons gpes%_ﬁapsgl (o) 1n§%¥1‘§§e]tteit}0%3 %%Bl\%n)%c i '&F}i(s It 16“?5 %Iltﬁg’

het er eaypgtt t6 @ha@gb@idnyosyagtdrtopb@domltﬂ@m PeiOMmehRing d&?vedvvﬁﬁﬁ gtami?énoand R5
may cyclize to forma C3_8 nenbered ring containing C5 0, S or

opt i oRAZANZaEOR 8t PEnstuadion and theBumsber sty oy -cniledineg ¢@§criﬂgedsl@|ﬂé€ct ed from H5
ClL 6 %é@{hcat@ 10 cycl oal kyl, aryl, heteroaryl optionally substituted with
one or wherein R5 and R6 may cyclize to forma C3_7 nenber ring
containing C5 0, S or N5 optionally substituted with one or nore Rg;

wher eiB1 ®bvrpusekected from H5 Cl_6 al kyl, C3-10 cycl oal kyl, aryl,

het eroaryl opti onaIIy substituted with one or nore Rg. R5 and R6 may

cycli to forma C3 menber ring containing C5 0, S or onal |y
oubst APUL4n Gne e hs et MR an FEAACROOBINPURES Rep e PRaTsET i %“r?\elgtlﬂiglehal ogen
G _6 Qﬂeﬁ%ﬂve%&&&f%@h@% i&YtEntlaQ&% @nﬁﬁl{ﬁﬁh actiaRY In géh%}aq rlP%rdéhte

or CF3; and wherein R8 is sel ecteg fromOH I-yel hal ogen, 6aky|
C3-10 eag&cdilsdbdieyll deri@Njve@aNIRL RPtio1BORNRIRS, sufimlutéd aItkslMso @ﬁﬁ&npllated that any

phar maceut i cal ble sa ther f or a pharmaceutically acceptable
For T vt JEMORe RO %@nﬂl)b@@ft? %th&yg%ﬁlﬂege%w yndeisingtiéfat for e of
Par ki ngRibssd E'érﬁﬁ&ﬁﬁ caf BB b?c%)&rded}' e dREMSROBERods. $CGRLAERNES K8 ﬁﬁ?ﬁfer und

di sorder, depression, bipolar di'sorder, cognitive disorder, delirium
armestdusclodﬁct osrmdpoundanxi et gmplogedt niehe; dlatlbsmitmcihod:h ofarsther It mdd&s imdersteat i ng

e cy/of GAEH YBHCICGHEC0 P & PP R0 om (F SARE bt PP ragh

ef fectss né'@c F6f e;@a‘nﬁ%‘ Qhe ﬂﬁ@&uﬁ@tah@ 'R2 afb%&{eﬁ?%}‘ lf‘alcfg%ﬁem%%%h@mndmlr@ gathonal
survival; epilepsy;, or certain cancers or exanp medul | obl ast oma. 2.

POT El\r[mde"p'bm@nwﬁphml Adt¢lvgéhYLll¢eW$iﬂBﬁéErhTSSb$tﬁll@14}nddnﬁ®1 . tohar, cwspreedl, t he
|nvent|(§) ‘f tes.to ge Bods for potentiating nd uR4 activity in a subject
conpri REOS M Eke AR ni stering to the subject at |east one compound
in a dosage and anount effective to potentiate m3d uR4 activity in the

subj ect, the SPpEmORG: having a structure represented by a formul a:

— 4] —



WO 2011/ 029104PCT/ US2010/ 048030 wherein WX, Y and Z are independently CH,
N or CR3; wherein Ais selected fromO or S; wherein RL is selected from
het er oar yWoaptt/apek| y substituted with one or nore R3, RCYIUS2@0/088086 ng such
as a C3_8 nenbered ring containing C5 0, S or N5 optionally substituted
with one or nore Rg; wherein R2 is selected from H5 hal ogen, CF35 Cl1_6

al kyl, C3_10 cycloalkyl wherein R3 is selected from H5 halogen, CF3, G _6
al kyl 10 cycl oal k rein R2 be combined with R3 to form

car borl(}f&i*rt hi oc Psam%ectorheéquﬂan Loy ipscomnengs baitet HEH PRSP S ni ng
C5 0, 19 ObrNpaoptional ly substituted with one or nore Rg; wherein R4 is
selectéd fromH5 C1_6 al kyl, C3-10 cycloal kyl, aryl, heteroaryl optionally
substituted with one or nore R7; wherein R4 and R5 nay cyclize to forma
C3_8 nenbered ring containing C5 0, S or N5 ptlonally substituted with one
or nore Rg; wherein R5 is selected from H5 8 al kyl, C3_10 cycl oal kyl,

aryl, heteroaryl optionally substituted e or nore Rg; wherein RS and
R6 may cyclize to forma C3_7 nmenber ring ont ™™g C5 0, S or N5
optional iy substituted with one or ;ﬁﬁ erein R6 is selected from H5

C5 0, Sor N5 optlonally subgt h one or nore R7; wherein R7 is
selected from H5 hal ogen, 6Ha|ky| 10 cycl oal kyl, 0OCl-6 al kyl 5
aryl, heteroaryl, CONRLR25 CN or CF3; and wherein R8 is selected from CH,
NR1R2, hal ogen, C1_6 al kyl, C3-10 cycloal kyl, CN, CONRLR2, SO2NR1R2, OCl1 6
al kyl, CF35 or a pharnaceutically acceptable salt thereof or a
pharmaceutically acceptabl e derivative thereof, in a dosage and anount
ef f ectihegeih W ROtYesHd 26R iNEpdidenti@ IR br BRL \Vl'léré’ln'ﬁ(‘ istseRcRH BoReD - or[P177] I N
one aspect, the invention relates to nethods of potentiating nd urR4
act i wwly:rfrm Ratis $ebertad foore he@rdarﬂmponeélyrﬂgbﬁﬁeteé tvxeth @tc ot omtra Bk argl, pheriag

at | east. one V|n resented by

|
R RS s Bapbeal sE aRbe P BT S 280 s auy SRS GE gheBLERRD
i ndependRticih ICHs sNeditd §BRi: MMBILgER OF. 6, Sakcted dyeRAIGIL hainWhes ei n Rl

is selected from heteroaryl optlonally substifuted with one or nore R8,

aryl , selectad fiony Fs helegers (&8 1-Balkvelnbe lreriYClanfgl coreren i ﬁgly@ combgiedrwiklp

optio II ubstlt th one or from H5
Pl oodf o fbeRd R RobbR G Bl TR SR REEH e (R AE G S Sdom 1o
hal ng,op%ﬁally@wﬁuaﬂehwlth §a3_okOndry Rk Ohde¥in,R Vb sel&itéd RemTRYC Qaligonbiped with
R3 to form carbonyl, thiocarbonyl, or a ring such as a C3_8 nenbered ring

cont aucmclﬁglkﬁa ary], Istesparysonsioni b subistitusadbsith eng exmowetRy; mhérem RpwnrdeR Ry

wher ei n 1S sel ected fro HS5 C1 y Q

ot er SaF U BT FEREET FalibeT el Rachlfh €2 0 S NP B EHS fioue R My ons g s
may CyﬁdrbR% WRertDIRY i8 s&13ct8d Fremb er, €4l Al CG QdyRidal kI, a@ ReterDaBil oponally
optionally substituted with one or nore Rg; wherein R5 is selected from H5
Cl 6 ahkyitutcdyithengpemost RywheseiyRs andRe msarayrlizsgpifemar Gy 5\BHEr 08 ed wi t h
one of, H‘a{n%&P@ o‘“@%ﬁ%‘ R%t% ‘éu@? Q&Vw ¥ Gh! Sfmg% %hfﬂe%l Cﬁﬂs Jé%%?egrfn{ﬂlng

U
cont ai n onal Yy Su Stl one nor e

wher eif CRQ alks/1,3@| 1@6&@&11&105@1 hotefobr@ oplikiydlly suBstitQted Wathasleky ImoraRy! Rs
het er oar yl optlonally substituted with one or nore Rg. R5 and R6 nmay

cycl i z28d madrcmclazects W@eememhﬁgrle&mraalﬁmdi @ Soor mtlomllsowbﬁtymﬂdl y

SUbStIVftﬂﬁ% w% 8yc wias |IS§%‘&°E Eﬂ% 2 RERRELL Oa@@j&%en

or CF%Iky@Dd‘yW’lﬁfe@(bdﬂle@Ol\RlRQJ @Ntoedjlifg,raammrelhlmﬁ@selmédo@@fﬁ OH}JNEIIBQ | kyl,
C3-10 cycl oal kyl , CN, , K CF35 or a
pharnﬁ@éﬁ@mé&%@ﬁQéd%EpPﬁ%@%kﬁaCN'Fﬁ@ﬂ%@@ QQZERH%@F%%@éEW |.&dis1 91 saccept abl e

deriv f ept or
act i viu b ORERT ookl ATRUR: & bR GBI SR I REER ' o)
exanpl e a manmal or a human, has been di agnosed with the dysfunction prior
to thg0BKY ni st dn iarfgrtlsdrappect nhd inrthon raapecd sompowtids bhvdsgd stredttneciscan
further co e thg step g |dent|fy|ng a subject, for exanpl.e a manmal or
a humdpPretes r%oaew &8 Rfld? strroapykelR URHReT 4SRRPES BindxGKIng RYRMKiMar aspect s,

a subject, for exanple a WD 2011/029104PCT/ US2010/ 048030

Cl 6 al kyl, C3-10 cycloal kyl, fary roaryl optionally substituted with
one or nore Rg. R5 and RB&HZ?(r%u{ﬂék forma C3_7 menber ring containing
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manmal or a human, has been di agnosed with a need for potentiation of

nd uR4 receptor activity prior to the admnistering step. In further
aspect s, wWodnsgi2e®ed net hod can further conprise the st@pTafS201dmu8034 yi ng a
subj ect, for exanple a nmanmal or a human, having a need for potentiation of
n3d uR4 receptor activity. In further aspects, a cell (e.g., a manmalian
cell or a human cell) has been isolated froma subject, for exanple a
mammal. or. a h n, prior to the contacting step. In further. aspects,

Cont adithigals Hhrea: wEiRIRRS PYHEG Ao S D e Yook PHAINS. bl o a
human o ,i8dal 9] sBstRBR d 33MESR loast IR AUBYEHhIRE ah @bAREHok P INBLRYI SsiRfs, when
potentiating nd uR4 activity in at |least one cell conprising the step of
cont adiiinfrethet @ beepsonalyechb@bisubitititcdt | east one di scl osed conpound in an
anount effective to potentiate md uR4 receptor activity in the at |east one

cell. 0] I n gne .aspect e invention relates t t.hods, for

ot ent BTy ot AFIRE Ryioeh e mSe e B fyPreainfly FFYEC & s o

adm nirgdredchftd abevd RBcsWIigaketi@1t herapeutical Iy effective anount of at |east
one di scl osed conpound in a dosage and anount effective to potentiate

md uR4 receptor activity in the subject. [0181]In one aspect, the invention
rel at d81k20 met hddg frdher apprect. thainmemtongtlates @ eynpamdabageg asedctwictas md uR4

neur ot ransm ssion dysfunction or other di Sease state in a mammal conpri sing
t he sgg%e%?‘gdl0W?¥¥@Fﬁ§dsb%ﬂ?%%hgﬁgﬁ%ﬁﬂgé‘Ieast one di scl osed conpound in
a dosage and anount effective to treat the disorder in the mammal .

[ 0182][01ks] di scl asedutirpopsrtshcanchipnusRets t®cdmpaind@hivide a cangercak
neur ol ogi cal and psychi atric disorders and ot her disease states associ at ed
with derresriedabayeswhered-dnchlngn OFp.mlkaxyg exanpl es of these diseases

i ncl udes novenent disorders, including akinesias and akinetic-rigid

syndr (i ncl ydi rki S i I rea,

mour ogU ot 1 ve T 22yl BSIE e B RERBRes Y BbASl s nFHhy F Oy €1

Ay ot rrephictddabevaivh&elRerand iRs areAind igndeitlyshydirsgasaky Pt wolse xahe aastyl. In
Creut zf el dt - Jakob_ di sease, pain, mgraines, diabetes, obesity and eating
di sor ddbheraspech Ryiis siybbinzente (ibwy! s lapagetyh hat-huxl atelouraracsdl ve
di sorders, including generalized anxiety disorder, panic attacks, unipolar
depresgi@n, bip I, Ghi i 1 I i.sorders,
coani STVET: sor dard b RARL S5 SR B s aBi0 aehant | o

( assoce@atedtodiabhveivhbreiRyeind R s diysleage forins € hdniiated oramsehstiattedk er 6 Hicvhber

di sease, Parkinson's di sease, Huntjngton's  di sease t her, gener al

medi cé}ngcgrmﬁlﬁhs%spe% AR gyg BT ARREY oy e 09 Sor der s,
age-rel ated cognitive decline, schizophrenia or psychosis including

schi zqpiegni a (RRLADOAG asFHcE WIRAVEARA reaRk 3 O8thfodlds U § 8f-Gaki-aked) ,

schi zophreni form di sorder, schizoaffective disorder, delUusional disorder
bri ef rgzyehadiabodt wberddds,and Rasty aimede faimas ewbstivsar @demsulsandet 5,8nd, or 8

i nflammat.i on. (including MS).. O the dj.sorders above, the treatnent.of
ot ch e Mgk LAk R R ndE Bl TR o SR ued B s B bicS o

neur odeg@AE FtibM&adb seases, obesity and pain are of particular inportance.
[0183] I n one aspect, the disclosed conpounds can be used to treat, or can

be a
[0117] In further aspect, the invention relates to compounds having a structure

represented by a formula:
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conponent of a pharnmaceutical conposition used to treat novenment disorders.
As such, disclosed herein in a nethod for treating a novenent disorder,
conpri si yozhe/pwp of admi nistering to a manmal i n nee@®CofUSkIIoAssIBNt at

| east one conpound in a dosage and anmount effective to treat the disorder
in the manmal , wherein the disorder is selected from Parkinson's disease,
Huntington's di sease, dystonia, WIson's di sease, chorea, ataxia, ballism
akat hesi a, athetosis, bradykinesia, ridigity, postural instability,

i nherited ataxias such as Friedreich' s ataxia,rMachado-Joseph di sease,

spi nocer ebel | ar ataxias, Tourette syndegQne d other tic disorders,
essential trenor, cerebral pal sy, stroke,Y encgphal opathies, and
intoxication. [0184]1n a further aspect, the Ali S& osed conpounds can be

used to treat, or can be a gonponent pmar maceut i cal conposition used
di scl #sed herein in a nmethod for

to treat cognitive disorderg. As guch
treating a cognitive disordg, ggﬁggﬁg%ng thé\step of admnistering to a
mammal in need of treatnent/ at'nfeastx*§ne conpound in a dosage and anount
effective to treat the disordef in thekRpammal, wherein the disorder is
selected fromdenentia (associated wth Al zheinmer's di sease, ischem a,
trauma, stroke, H'V disease, Parkinson's disease, Huntington's disease and
ot her general nedical conditions or substance abuse), delirium ammestic
di sorders and age-rel ated cognitive decline. The fourth edition (Revised)

f th ' ti | Sid | | SM | V- TR
(2000 P AT Can LR BR, MedERmdfRates Qe Rl PO ER0 R, T

di agnasirtenteddly f formalagni tive di sorders including denentia (associated with
Al zhei nmer's di sease, ischem a, trauma, stroke, HV di sease, Parkinson's

di sease, Huntington's disease and other genergl medical conditions or

subst ance abuse), delirium amestic disorders\and, age-rel ated cognitive
decline. WD 2011/ 029104PCT/ US2010/ 04803004018 n a further aspect, the

di scl osed conpounds can be used to treat, or{campe a conponent of a
pharmaceutical conposition used to neup?degeNera | VeRsdi sorders. As such,
di scl osed herein in a nmethod fqr treatf néuﬁ?degenerative di sor der,
conprising the step of adm nistjeringjto a|nannal in need of treatnent at

| east one conpound in a dQsage ndﬁ%&g;dgweffectTve to treat a

neur odegener ati ve di sorger kp 't hen X\ [0186]1In a still further aspect,

t he di scl osed conpoundd| prov| de a'met hod r treating schizophrenia or
psychosis. As such, di herein in a nmethod for treating a disorder
related to schi zophrenia Or psychosis, conprising the step of adm nistering
to a mamual in need of treatnent at | east one conpound in a dosage and
amountio g ect i ven b Gyl @atpdch SR refals ko | hattieh Sirihfae di sor der
related to schi zophrenia or psychosis is select rom paranol d,

di sor gepreeattd byat fatroniac or undi f ferenti ated, schi zophreni form di sorder

schi zoaf fective di sorder, delusional disorder, brief psychotic disorder,
subst ance-i nduced psychotic disorder. The fourth edition (Revised) of of
the Diagnostic and Statistical Mnual of hfal B sorders (DSM I V-TR)
(2000, Anerican Psychiatric Associati Waghi ngt pn DC) provi des a

di agnostic tool for c include paranoid, ani/zed, catatonic or

undi fferenti ated, schizophreniformdisorder, schizoaffective disorder,

del usi onal disorder, brief psychoti€udi , Substance-i nduced psychotic

di sorder. [0187] The subj ect Sconp Endg\ re ful\t her useful in the prevention,
treatnent, control, anelior tipn r}ég uctiom of risk of the aforenentioned

di seases, disorders and co & ek conmbi nati on with other agents,

i ncluding an md uR agoni strs  3.HPOTENTIATI ON OF MGLUR4 RESPONSE [ 0105] In
one aspect, the conmpound exhibits potentiation of n3d uR4 response to
glutamate as an increase in response to non-mexi mal concentrations of

gl ut afat®@]i n huraRrénRg YO0 O, &iSheg0ocel | s transfected with rat nd uR4 in

t he presence of the conpound, conpared to the response to glutanmate in the
absence of the conpound, conpared to the response to glutamate in the
absence of the conpound, having an EC50 of |ess than about 1.0x10-5, for
exanpl e, less than about 5.0x10-5, |ess than about 1.0x10-6, |ess than
about 5.0x10-7, less than about 1.0x10-7, |ess than about 5.0x10-8, or |ess

t han about 1.0x10-8.
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WD 2011/ 029104PCT/ US2010/ 048030 4. COADM NI STRATI ON METHODS [ 0188] The

di scl osed conpounds nmay be used as single agents or in conbination with one
or nore ovbesidreows in the treatnent, prevention, contr ®CTI/Gspel0i0gs0ae i on or
reduction of risk of the aforenentioned di seases, disorders and conditions
for which conmpounds of fornula | or the other drugs have utility, where the
conbi nation of drugs together are safer or nore effective than either drug
al one. The ot her, dr s) may. be administered by a route and in an anmount
commoit s ed 't e Rt épeetﬁftt%%%?%weda@eﬁ OFOERYIEN U § SEREHCa di scl osed
compoygdes Wy fisgl.0sed compound is used contenporaneously with one or
nore ot'her drugs, a pharnaceutical conposition in unit dosage form
cont ai ni ng such drugs and the conpound is preferred. However, the

conbi nati on therapy can al so be adninistered%onRoverIapping schedul es. It
is also envisioned that the conbinati onoQf o of nmore active ingredients
and a di scl osed conpound can be nore effi Ioys than either as a single
agent. [0189]1n one aspect, the conpounds s~eQadm ni stered with
anti-Al zhei nmer's agents, beta-secre i_aNtBit or s, ganmma- secr et ase

i nhi bitors, mnuscarinic agoni sts, éﬁ?ﬁjﬁ?c pQt enti at ors HMG CoA reduct ase
i nhi bitors, NSAIDs and ank.is | oi aﬁ;ifodiesA In a further aspect, the

conmpounds can be adm nistered ompj-Xati on with sedatives, hypnotics,
anxiolytics, antipsychoticsk selective &erotonin reuptake inhibitors
(SSRI's), nonoam ne oxidase inhibitors (MAOs), 5-HT2 antagonists, GlyTl
inhibitors and the |ike such as, but not [imted to: risperidone,

cl ozapwhere wah&pay HawimethylyRx stioh benzppyrseghienomasesieor faopheng hi um
phenobarbitol, and salts thereof and conbinations thereof [0190]1n a
further aspect, the subject conpound may be used in conbination with

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

i nhibitor), anitcholinergics such as biperiden, COMI inhibitors such as

ent acapone,2. ARSEadesos Cosrr@uiNagoni st s, chol i nergi ¢ agoni sts, NVDA receptor
ant agoni sts and dopam ne agoni sts. [0191]In one aspect, the invention
relates to nethads for the treatnment of a neurotransm ssion dysfunction and
ot her [MZdase stBfEdcsagsesat SRMPGUA cAtcheres stcture f%Pr‘i’Sﬁmﬁgrl?ﬁﬁrfﬁm &npri si ng
the step of co-adm nistering to the mammal at | east one conpound in a
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WO 2011/ 029104PCT/ US2010/ 048030 dosage and amount effective to treat the
dysfunction in the mammal, the conpound having a structure represented by a
formul a: wotzerigizonowy X, Y and Z are independently CH N ®CTTR3010xM898@Ii n A i S
selected fromO or S; wherein RL is selected fromheteroaryl optionally
substituted with one or nore R8, aryl, or a ring such as a C3_8 nenbered
ring containing C5 0, S or N5 optionally substituted with one or nore Rg;
wherein R2 is selected from H5 hal ogen, CF35 C1_6 al kyl, C3_10 cycl oal kyl ;

wher ei is selected from H5 hal ogen~ CF3, Cl1_6 al kyl, C3_10 cycl oal kyl;
wher ei °may be conbi owith R3 tocar bonyl, thiocarbonyl, or a

ring st . ered rlng cont g ng G5 O, Sor NS5 optionally

substit ;i\ oRe or /[ @' vvherel ryf selected fromHS C1_6 al kyl,
C3-10 cyc? )@ : A pti o stituted with one or nore
R7; wherein R4 an 5 may cycli ze forma C3H8 ered ring containing

C5 0, Sor N5 optionally substituted’with one or nbre Rg; wherein R5 is
selected from H5 C1 6 alkyl, C3_10 cycloal kyl, aryl, heteroaryl optionally

substi ed with one nmore Rg; wherein R5 and y cyclize to forma
C3 7 er, ring cont Ng G5 0, S or N5 optional substituted with one
or nor . wherein /Zré sel ected fr H5 Cl_6 al k¥ ° C3_10 cycl oal kyl ,
aryl, heﬁ/é‘ opt i or;yeﬂ' substi tngg)]vmth one orHN g. R5 and R6 may
cyclize Q(gi@\mha C3_70 F{lng |n optlonally
substituted w ne or nore S [\$E| ect ed frg H5 hal ogen,
Cl_6 al kyl, C@%ﬁ\;ycl oal kylo)%éi 6 aF'kyI N arfyl] heter oa‘?y I, JCONRIR25 CN
or CF3; and wherern R8 is sel ect®d from OH, NR hal ogen, -6 al kyl,

C3_10 cycloalkyl, CN, CONR R2 , SO2NR1 R2 , OC 6 al kyl, CF35 or a
phar maceutically acceptable salt thereof or a phar maceut i caI Iy acceptable

gt Nve thereof with a drug having a known side-effect of increasing
opic glutamate receptor activity. WO 2011/029104PCT/ US2010/ 048030
y-ofe aspect, the invention relates to methods for the treatnment of
1 ssion dysfunction and ot her disease states associated with

' inam ngth step f cadm nistering to the

mammal at®] eas oneoﬁrﬁ?&ﬁ@m mfecti ve to treat the
dysfunction it 1 e corrpou Yrgvi pef a structure represented by a

formul a: whefefn WX° ¥ and Z are indepefidently CH, N or CR3; wherein A
is selected fromO or S wherein Rl is selected from heteroaryl optionally

substi t ute with on nore R8, argl or a ring such ag a C3_8 nenbered
ring ni @}—@S |t Eone or nore R8;
wher ei n N§ ;Na'ct f ME{Z}F %@ .—#a rky ; C3_10 cycl oal kyl ;
wher ei n R§\< sel ected from\\( I ogen 5\\<C@|_ al kyl , C3_10 cycl oal kyl ;
wherein R2 nay be conbihed vvlth R3 to fotm carbonyl, thiotarbonyl, or a

ring such as a C3 8 rrerrbered rlng conta| ni ng CS 0, S or N5 Q,ptlonally

substituted with% R eIecté’ mH5 C1_6 al kyl,
C3- 10 ¢yq o.@ NHa em onalq w ith one or nore
R7; whe e\\ﬁ 24~ and R5 ma C cI toFforma pbered ring containing

C5 0, Sor I%optlonally su5|tuted wi th'one of “ore Rg; wherein R5 is

selected from H5 Cl_6 alkyl, C3_10 cycloalkyl, aryl, heteroaryl optionally
substltutegl wthogg% m)reoRg \Ma)ereJ R5 am;l R6 ngy Q clize to forma

y |tuted wi th one
or m)rLev ﬁf Nf*r om @ P, "C8-10 cycl oal kyl ,
aryl, hete ryl optlonally stltuted W|th e’or nore Rg. R5 and R6 may

cycllze to forma C3_7 menber ring contai ni ng C5 0 S or N5 optionally
substituted with one os m)re R7; wherei n R7 |s seI ected from H5 hal ogen,

I " 001 6°al ar hefer Eryl CONRLR25 CN
: e C1_6 al kyl,
NR1R25 és&Nﬁ CR3sor a
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WO 2011/ 029104PCT/ US2010/ 048030 pharmaceutically acceptable salt thereof or
a pharmaceutically acceptable derivative thereof with a drug known to treat
a di sordewoassigeimtied Wi th i ncreasi ng netabotropi c gl ut ERIUS2010.0¢5980r
activity. [0193]1n one aspect, the invention relates to nethods for the
treatnment of a neurotransm ssion dysfunction and ot her disease states
associated with nd uR4 activity in a mammal conprising the step of

co-adm ni stering to the manmal at | east one conpound in a dosage and amount
effective po trea e dysf nctlon§L2;B£§ Zﬁzgﬁ%’ theegggﬁgund havi ng a
StrUCtdﬁﬁ?i %T&d , a re i ndependently
CH N q% ereln A ZNchromO ke ﬁg rgln R1% s sel ected

from hetersaryl optionally §u@st|tuted with onesef nore R8, aryl, or a ring
such as a C3_8 nenbered ring containing C, 0, S or N, optionally

substituted wth one or nore Rg; wherein IS selected from H, hal ogen
CF3, C1_6 glkyI,OCS 10 cycl ogl kyl ; MH:LeI is selected from H, hal ogen,
CF3, Q~G Al ﬁ%{Z? qys#o@ ' thEzin Ry beoconbined with R3 to
forn1cQL 0 Hodak bolay k uch @as, nbered ring

containingsg” 0, S or N, opki ally substltuted wi tth or nore Rg;
wherein R4 is selected’'fromH Cl1_6 alkyl, C3-10 cycl oal kyl, aryl,
het eroapyl optionally substituted with one or nore R7; wherein R4 and R5

may cyehi to forma C&L menbered ring c taiping C, 0, Sor N,

option t§\€ubst|tuted ne or nore R re|n RS is selected from H,
Cl 6 alk Ocpycloa Q I het er oar' |oaally substituted with
one or nope r& n R&aa ycllzect a C3_7 menber ring
containing C, 0, &S br )N, opt'ionallly lsupsti t ut €d mnt% n® or nore Rg;
mhereln R6 is select 0 from H, Cl_6&lkyl, C3-10 cycloatkyl, aryl,

het ero optionally substituted with one or nore Rg. R5 and R6 may

cycli forma C3_7 nmenber ring containing C, 0, S or N, optionally
substit&l WO 2011/ 029104PCT/ US2010/ 048080 with one or nore R7; wherein
R7 is sel <¥r0n1 H ha“b enp G _6 al ky{, ©10 cycl oal kyl, OCL-6 alkyl
, aryl, he or CF3; an re n R8 is selected from OH,

NR1R2, halog n, | oa kyI,o 1R2, SO2NR1R2, OC1_6
al kyl, CF3, of"ap ‘%Hgggutlcah gEQQEbIe sal ™7t ofy or a
pharnaceutlcally acce |l e derlvatlve ereof with 'a g &known to treat

t he neurotransm ssion dysfunction and other disease states. E. METABOTROPI C
GLUTAMATE RECEPTOR ACTIVITY [0194] The di scl oseg npounds and conpositions
can be evaluated for their ability to act as a ent j at or of et abotropic

gl ut amat e\ r£ceptor activit ip particular nd uRd~aAivity, by any suitable
known net? dology known i th ’t. For exanpl e Chlnese Hanster Ovary
(CHO ceII sfected Wi Nhu

r at rrGuRQ?@g Gproteln eg

n m3d uR4 or HEK traBsfected with
X bnwardly ctif 0 Poflassi um

channel ed in°cl ear A ssay pl-ates<for NES a
Hamamat su FDSS'F uoﬁ ic Plate ReadEr |The cells were |oaded|with either
a Ca2+-sensitive fluor cent dye or the tha¥fjumresponsive dye .t he

pl ates were washed and placed into a suitable kinetic plate reader. For
human nd uR4 assays, a fluorescence baseline was established for 3-5
seconds, the disclosed conpounds were then added to the cells, and the
response in cells was neasured. Approximately two and a half mnutes |ater,
a concentration of nd uR4 orthosteric agonist (e.g. glutamate or L-AP4)
eliciting approximately 20% (EC20) of the maxi mal agoni st response was
added to the cells, and the response was neasured. Two mnutes later, a
concentration of m3d uR4 agonist (e.g. glutamate or L-AP4) eliciting 80%
(EC80) of the maxi mal agoni st response was added to the cells, and the
response was neasured. For rat nd uR4/ G RK experinents, a baseline was
established for approximately five seconds, disclosed conpounds were added,
and either an EC20 or EC80 concentration of agoni st was added approxi mately
two and one half mnutes |later. Potentiation of the agonist response of

n3d uR4 by the disclosed conpounds was observed as an increase in response
to the EC20 concentration of agonist in the presence of conpound conpared
to the response to agonist in the absence of compound. Simlarly,

ant agoni sm of the agoni st response of nd uR4 by the disclosed conpounds was
observed as a decrease in response to4fhe EC80 concentration of agonist in
the presence of conpound conpared to the response to agonist in the absence
of conpound.



WO 2011/ 029104PCT/ US2010/ 048030 [ 0195] The above descri bed assay operated in
two nodes. In the first node, a range of concentrations of the disclosed
conpoundsweneliadewd to cells, followed by a single fixe@Ctarse@nususé on of
agonist. If the conmpound acts as a potentiatior, an EC50 val ue for
potentiation and a maxi num extent of potentiation by the conpound at this
concentration of agonist is determ ned by non-linear curve fitting. If the
conpound acts as a nonconpeiditive antagoni st, an |1 C50 value is determ ned
by non-linear curve fitti @ t he second node, several fixed
concentrations of the disclre§ed conpounds are added to various wells on a
plate, followed by a range i oncentrations of\agghi gt for each

concen tion of disclosed curg,d. The ECso val gesffor the agoni st at
each &gggggfgation of conpound gar curve fitting.

ae deternined by"qonsli
A decrea :
of the sZﬁBTe

t he maxi mal response of the agonist with incCreasing concentrations of the
sanpl e ounds, with or w t arightward shifi{_in agoni st potency, is
an in iop of the degree onconpetltlve ant @ \sm at nd uR4. The
second al so indicates “the sanple co sal so affect the
maxi MUy es onse to nG urR4 Lowagonlsts [0196] I n par'lcular, t he conpounds

of the dgf/ Ohexarpl es meregfo N haye activi'ty iq petentiating the
n3d uR4 r&cept]o n the aforenentiongd gssays, generallly
potentiatioern o €3S t bout 10~ UM Og ect of °t he~di st _

conpounds have activity_inlpotentiating rat gnd lhunman 3 uR4 reécep
an EC50 for potentiation~of: | ess than about 5 AM These conpound

conpo can be positive allogsteric nodul ators (Royentiators) of human and
r at 4 and were sel ecti for m3d uR4 conpare 0 the other seven
subtypes » -tabotroplc gl ut e receptors. ACTURE OF A

VEDI CA 0197] I n one asp the |nvent|on r%}a&es to methods for the

nd
a str

e eptyr agtivity in a

manuf act d' cament f ao| ng
manmal codmpr i 81 ng._calgbi ni_ng acconpoupd hayvi

formula: WO 2011/ 629104PTT/ US2610/0480:30 T
i ndependently CH, N or ; Wwherein Ais s

is selected fromheteroaryl optionally substituted with one or nDre RS,

aryl, .or/a ring such as a.ﬁa/B menbered ring containing C5 0, S or N5

optlonale‘ substituted with @ e or nore Rg; wh R2 is selected from H5

hal ogen, cf35 Cl 6 al kyl, /10 cycl oal kyl ; Mh§%§;§72§j>s selected from H5

hal ogen,\ CF L 6 al kyl, C3 oal kyl ; wherein may be conbined with

R3 to fof m Cg t hi ocar onyl a rlng such as'Z/ ered ring
opt i 0OR3 S ed with ;

cont ai ni nge€
omH5 Cl1 6 alkyl c3 10 cycl oal kyl ,

wherein R4 is seIecte I
bstituted with one X > nore R7: mhereln R&“and R5
C5 0, Sor N5

het eroaryl optionally
oS selected from H5

may cycli=zae to forma C3_8 nE/- red ring containi
opti ona bstituted with nure Rg; wher ¥
Cl 6 al kyl, 10 cycIoaIkyI aryI eteroaryl option‘ y substituted with
one or m)recggﬂ:@lel n R5 and R6 Yy cI i.ze to for ,\rrerrber ring
cont ai ni ng 0 or hBNoptionaII ted with e Rg;

y

wherein R6 is Sel ected m H5 Cl_§ alk 0 cycloalkyl

het eroaryl optionally s stltuted wth one or>mre Rg. R5 and

cyclize to forma C3_7 nmenber ring containing C5 0, S or N5 optlonally
substituted wth one or nore R7; wherein R7 is selected from H5 hal ogen,
Cl_6 alkyl, C3_10 cycl oal kyl, 0C1 6 alkyl 5 aryl, heteroaryl, CONRLR25 CN
or CF3; and wherein R8 is sel ected from CH, NR1R2 hal ogen, C1_6 al kyl ,
C3_10 cycloalkyl, CN, CONR R2 , SO2NRL R2 , OC _6 alkyl, CF35 or a
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pharmaceutically acceptable salt thereof or a pharmaceutically acceptable
derivative thereof with a pharmaceutically acceptable carrier. [0198] Thus,
t he di sclweedignmwseunds and conpositions can be further PdirAsSee106848000 a

met hod for the manufacture of a nedi canment for potentiating glutamate
receptor activity (e.g., treatnent of one or nore neurol ogi cal and/or
psychiatric di sorder and other disease states WD

2011/ 0 04PCT/ US2010/ 0480 l\ associated with glutamate dysfunction) in

g., hunmans) co s{ g conbi ning on nore di scl osed
yroduct s, or composiM¥-iOns with a ph cRut jocal | y acceptabl e

conpou

carrier ?f\b/[ uant . G USES OF\COVPQUNDS [ 0199] I n ane aspect the invention
rel at es se* conpoundfor @ en |at|ng rrGIu activity in
a mammal , e Acopound has ™8 re repres bj\% or mul a:
wher ein WX Y and Z i ndependent |y CR3; whereih i sel ect ed

fromO or S; wherein RL is selected fromheteroaryl optional |y substituted
with one or nore R8, aryl, or a ring such as a C3 errbered ring
containing C, 0, S or N, opti onal ly substituted w one or nore Rg;

wher ei is selected from hal ogen, CF3, Cl_6 akkyle C3_10 cycl oal kyl ;
wher ei iss .;selected from akogen, CF3, G _6 a , C3_10 cycl oal kyl ;

wherein R2 y be corrbl ned with R8fo form car bonyI A bonyI or a
ring such omsrrber ed ri ng n| mg C 0, naI |y
substi t ut edo 0J: re Rg; e el ect ed. SlA6~al kyl ,
C3-10 cycl oal kyI ary , [het'eroaryl ‘opti on*al I y ubsti t ut ed W t h' ong nor e
R7; wherein R4 and R5 y cyclize to forma © 8, nenbered ring conta& ni ng

C, 0, 59r N, optionally substituted with one or rmre Rg; wherein R5 is
sel ect from H Cl1_6 al kyly C3_10 cycl oal kyl, het eroaryl optionally
substituted with one or _<

y “wherein R5 an may cyclize to forma
C3 7 ne Wg cont ai ni ng fjl_gs or N, optional y s stituted with one
or nore »,_ Wnerein R6 is se from H Cl_6 a C3 10 cycl oal kyl,

aryl, het er?ﬁr iconal |y sub?f d th one or ~and R6 may
cycllzeto orMm erber rny s IIy
substituted WO 2011/ 0 D4PCT/ US2010/ 0480

= P ,
O, O, O
L/ L, )
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with one or nore R7; wherein R7 is selected from H, halogen, G _6 alkyl,
C3_10 cycl oal kyl, OCi1-6 al kyl , aryl, heteroaryl, CONRLR2, CN or CF3; and
wher ei n R8Oi281192bwet ed from OH, NRLR2, hal ogen, Cl1_6 al legirjusgBon@8030
cycloal kyl, CN, CONRLR2, SO2NR1R2, OCl1_6 al kyl, CF3, or a pharmaceutically
acceptabl e salt thereof or a pharmaceutically acceptable derivative thereof
[0200] The di scl osed uses for potentiating md uR4 receptor activity in a

manmmal n further be dlrect for use in treati one or nore disorders,
for exa eur ol ogi cal fatric dlsordq£§;¢2ﬁ7other di sease states

associ ith glutamate dy nc |on (e g , Par s disease) in a
represent ed” by a flor
heteroaryl optionally substituted with one or RB aryl, or a ring such
as a _ ered ring céﬁi?%%yhg C, 0, S or
with o e or{ nore Rg; wherai is selected f
| ogen, CF3, G _6
R4 is

subj ect, a manmal °H KITS [ on aspect, the
Ks&mmﬁ3| dfmvng ru o

\Mﬂewlwﬁ Z are”indepehdefjt 1Y CH, N

or CR3; wherein Ais
fionally substituted

al kyl , oal kyl; whenei iR i s sel ected
al kyl , oa ky wheroel n ma be conbi t \f orm
carbonyl |o ar a rifhg Suchk a C3_8 nenbered ri
sel ected fromH C1_6 al k C3-10 cycl oal kyl, ary het eroaryl optionally
substifut ith one or nnre RA erein R4 and R clize to forma

inventionsre t
ected fromO or S reln Rl is select rom
hal ogen, CF3, Cl_6
ont ai ni ng
C, 0, Sor N optlonai substltuted Wi t ne or nore Rg;

C3 8 d rlng cont ai nin , U, Sor N optionallly substituted with one
or WD 2 (04PCT/ US2010/ 048930_1msr e Rg; wherein 5 | egted from
H Cl1_6 alkyl _1q cycl oal kyl } ar} hefler gary! optd on sufast i,f ut ed
Wi th one ora Rg" W %reln R5 ard ay ize to forma er
ring containing C O, °N, optionally subsiituted with one or. Rg;

wherein R6 is selected from H, Cl 6 alkyl, C3-10 cycloal kyl, aryl,

heterqéi%yigptlonally subsyityfeg with one or nore R5 and R6 may

cycliz orma C3_7 neﬁ{i?yiﬁgb containing C, <§j§%ﬁ6r N, optionally
m H, hal ogen,

substi t ut ne or nore 7?, herei n, R7 is sel€cted
G _6 alkyl. @c cl oal kyl , Ci\/wl}ky Laryl, hefer I,%@RlRZ N
or andumh rern I elecb-o 0 g R2, hab | kyl,
C3- 10 cycloalkyl CN, R1IR2, SO2NR1RZ, 1.6 al kyl, CF3 or
pharmaceutical |y acceptab1e salt thereof or a pharnaceutlcally accéptable
deri vati her eof , and ople re of a drug h a known si de-effect of
i ncr easi -tabotroplc g ut te receptor act|§T?>§T% drug known to treat
a disord a I at ed mnth S nptabotrop| Qat e receptor
activity, fand a rug kno )&t he, neurotr ﬂn ysfunctl on
and ot her di-seages,
W,
[0123] The compounds disclosed herein can include all salt forms, for example, salts of

both basic groups, inter alia, amines, as well as salts of acidic groups, inter alia, carboxylic

acids. The following are non-limiting examples of anions that can form salts with protonated



[0202] I n various aspects, the kits can conprise di scl osed conpounds,
conposi tions, and/or products co-packaged, co-formulated, and/or

co-del i vaweadow/2hioat her conponents. For exanpl e, a drugPERASR@EOWYERE , a
drug reseller, a physician, or a pharmacist can provide a kit conprising a
di scl osed oral dosage forns and another conponent for delivery to a
patient. [0203]In further aspects, the kits can conprise one or nore other

conmponents (e.g., one or .nore..of dr ving.a kngwn side-effect of
ey od6rhgrhgp SR BTG i o e U Rl O D B, RO € r ea
a di sgpQefic 38896 RofdnWe! butl A&, §5RIVAG, MBLADELIIAR! faBhME AMRESRr REGRAQN

activity, and/or a drug known to treat the neurotransm ssion dysfunction
and ottérentedfmeaste, strates)d thalké. nEha fotbworgsaré opon-tioatng erstmpdesi rvationsghgat i ent
wi th one_.or re.di.scl osed conpounds, ..co sitions,. and/.or products. For
exampIah foImaTky Of g £ERUEP oFmMRN YA, O ERa B PEUSHYEY CPIGHoT GHERS Y maci st
can prypnfg 19siké, lan§ @AUSI Ng one or nore other conponents (e.g., one or
more of a drug having a known side-effect of increasing netabotropic
glutamate receptor activity, a drug known to treat a disorder associ ated

wi t h i[04 asi ng Thetaablogs Gempoyghds) aigrﬁlte@rfrsenfecmmsum:@rie wireygedan@/several dr ug
known to treat the neurotransm ssi.on dysfunction. and ot her. di sease states)
and | FACEUITTBALTY ObC TonRukinds Rty 9] rdorafsimiaste iRy SangprRgREor of

di scl asgdeERARAWRISot & bkdrd18d h&BR, OheRi@ERGh&H int¥Eategories does not
2011/029184PCT/U82010/ 48030 |. EXPERI MENTAL [0204] The foll owi ng exanpl es
are pumpfyoneisased oagderoasgd efficdey fdi@se obthegodipasifignsedi mattar deschibedhercmi t h a
conpl ete di scl osure and description of how the conpounds, conpositions,
articles Vi nd/ cl ai mred herein are made and eval uated, and
are in'eggggM?gﬁgg%ﬁg52%?Q§§Q§g$ary of the invention and are not intended
tolimt the scope of what the inventors regard as their invention. Efforts
have hers|made tioofnsdpeet, drduvantiyn Wlhtds fogsHagaicduticd) doositiGes. @mprafgunt s,
tenperature, etc.), but sone errors and deviatjons should be accounted for.
Unl esdhg diaslesedeamponedsni ldat isphphamgsquitisal qosnngyitiga cyhbe pioxidsd camprisingg in C

[ 0205 BB Ao ETRE bR SR B ARHofed Sorfioull pPEEAFRE AR v e
i |l ustdisstded methodentl alphamhargutcadigateptabht @irtierng material s and the requisite

internediates are in sone cases comrercially avail able, or can be prepared
according to literature procégure or as illustrated herein. Al reactions

vere d4H8led outlh GritER agsclay B8 Hsgloses plEmac S SPMPGSIEPBMEPIRIISE Kithi cal

t echni : Qs L : gar. HPLC
ar ade. e S e o R AT AL ALY AR Gest
conmeras hahctipeahgegicatnd phemeacostad] iwiatdeptiblqeartiéri aat, optionallly cotbevatierapagicst ed
reacti.ons were conducted using a Biota e.Iﬁgtiator:G 1§L5¥NNR spectra were

r ecor dRHCYRMA OB UKL BF RAEH ANRMNIORIOTHIE HIFRIROSP WS 19T gFak PelplofaPidtli n 6
val uesing BaRRfEA e Rl AubEAMCENE ifParhiletaR Al ko B AT find BB ar e
fol "'ows: [ shift, nu let, d =

reported” as em ca tiplicity (s = sing
doubl ehg mbstsuitablpleitte incpny gijveardast wilbdepenth oo dlet, pamiculantlosi, phdhdtyreiantiegr at i on,

coupling constant (Hz)..13C chem cal .shifts are reported in_6 values in ppm
with th D &PBYHO i tﬁ%a@gesn%ys%en%&mgg mlftﬁ)‘i’?dnérgg spectra were
obt ai Red AR cait NGl s tiohd @ bEMRVeh fchil$ hREUFAPRY @t SRl ppafed by

t]
resol ution nass spectra were recorded oh a Waters | -US plus Acquity
syst ernmwiof theeh@bedsosq! layowroimith@asit ofiphadmatyt i cal thin | ayer chromat ography
was performed on 250 il Msilica gel 60 F254 plates. Merck silica gel (60,

parti ize 0.,040-0, 06 s used for.fla col um chr.aomat ogr aphy.
ol yiP BT Fwc s ilasror it RS s B Bhic 1380 SRLITEPERH Eans w L v
det ectih@dm@luldd 4ntPeAifheASthtANRRuONE WWikthuclkePhhl dffe85dH SMnfuklogpar ati ve
purification of library conpounds was perfornmed on a custom Agilent 1200
pr epasabéwancp@\Bjastiom o ainplaot)i yninhyigi g 2040 ARETUS20al0H b4i8LED, or

topical routes of administration and can be formulated, alone or together, in suitable dosage unit

formulations containing conventional non-toxic pharmaceutically acceptable carriers, adjuvants

51 —



triggered by mass detection. Al yields refer to analytically pure and
fully characterized materials (1H NVR, 13C NWMR anal ytical LCVS and Hi - Res
VB). [ 0208DEha/®elokowi ng Is a sumary of exenplified coRpEOIsd&ionedosey. As
stated above, the exanples represent aspects of the present invention and
are not intended to be Iimting thereof: N-(4-(1, 3-dioxotetrahydroi m dazo[
1,5-a] pyridin-2(1H, 3H 511)-y1)- 3 nmet hoxyphenyl ) pi col i nam de

N-(3-chloro-4-(1,3-dio otetrah i m.dazo ridin-2(1H, 3H -
1) pheRg Y FCOATIHERES Rt PRGRACBRIBE BTty B reTpa B e o W
pyrl d'bﬁbo%i@&'éhlﬁﬁlslsﬁbch ay iR ey, |hb{%'e§(%|aitféaﬁﬁeg§ dogs cats, monkeys, etc., the

N- (3- Chl or o- 4- (1, 3-di oxot ét r ahydr oi m dazo] 1pyridi n-"2{ 1H 3H, 5H) -

yI ) phenynppuisfdf tlor mpq:rﬁ@lmanmerﬁfd@vé TdA)se in hurnans The term cornposmon” as used
| oxot etrah r0|mdazo (1H,3H 5

yl) phg%lgﬁl%; J?shptg§(iq(€to ADCUPRASY A Ry Gﬂ%ﬂSln spemﬁe!l PIYgre(P ents 1n predeterrmn d
ly\F 3- Qmo%@ “of éalpo%uqis OXQk&! amqfrwa ARZArds s CdiRvetly @ Rrddbddy, fih 5H) -

(
| ) phenyl )pyr| m di ne- 4- car boxami de
N- ( 3- Chinbrmatida Ofl{he-spewiiat mgreeihyl@mmtlm steeidicd aBroohtsy Fhis karm2( ¢l B4 BH) -
oro i colinamd

yl) phe rn%@ 3-1l (ﬁ) T%p

5- Chl 6’% ‘é“cé‘ PYPRRSHIQNE 13N §§ [P S REPHIEL GpmBrising gfe or more active

pyrid '115‘%@(11@1@ Hnatdh- oé)ltll)ﬂﬂ%ﬁﬁﬁe} Eb&hﬁi‘?s@% ﬁféﬂhﬁ@&%&bﬂ@ as well as any é)roduct which

N- (3-chloro-4-(1, 3-di oxo- 1H pyrrol o 2-di m dazol 2(3H ,

H, 7aH)re@allt} phmqgly ))pmdgpcpthia rﬁnodecornblnatlon complexation or aggregatlon of any two or more
of the ingredients, or from dissociation of one or more of the ingredients, or from other types of
reactions or interactions of one or more of the ingredients. In general, pharmaceutical
compositions are prepared by uniformly and intimately bringing the active ingredient into
association with a liquid carrier or a finely divided solid carrier or both, and then, if necessary,
shaping the product into the desired formulation. In the pharmaceutical composition the active
object compound is included in an amount sufficient to produce the desired effect upon the
process or condition of diseases. Accordingly, the pharmaceutical compositions encompass any

composition made by admixing a compound of the present invention and a pharmaceutically

acceptable carrier.

[0128] As used herein, the term “pharmaceutically acceptable salts” refers to salts
prepared from pharmaceutically acceptable non-toxic bases or acids. When the compound of the
present invention is acidic, its corresponding salt can be conveniently prepared from
pharmaceutically acceptable non-toxic bases, including inorganic bases and organic bases. Salts
derived from such inorganic bases include aluminum, ammonium, calcium, copper (-ic and -
ous), ferric, ferrous, lithium, magnesium, manganese (-ic and -ous), potassium, sodium, zinc and
the like salts. Particularly preferred are the ammonium, calcium, magnesium, potassium and
sodium salts. Salts derived from pharmaceutically acceptable organic non-toxic bases include
salts of primary, secondary, and tertiary amines, as well as cyclic amines and substituted amines
such as naturally occurring and synthesized substituted amines. Other pharmaceutically

acceptable organic non-toxic bases from which salts can be formed include ion exchange resins

such as, for example, arginine, betaine, caffeine, choline, N,N’-dibenzylethylenediarnine,
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N- (3-chl or o- 4- ( 1- oxo- 3-t hi oxot et r ahydr oi m dazo[ 1, 5-c] pyri din2(1H , 3H,5H) p
henyl ) pi col i nam de

N- ( 3- chl owo-2411(@919et hy1- 2, 5- di oxoi m dazol i n- 1- y1) phenyl ppiraskisassode

N- (3-chl oro-4-(2, 4-di oxo-1, 3-di azaspiro[ 4. 5] decan- 3- yl ) phenyl ) pi col i nam de
N- (3-chl oro-4-(2, 4-di oxo-1, 3-di azaspi ro[ 4. 4] nonan- 3- yl ) phenyl ) pi col i nam de
WO 2011/ 029104PCT/ US2010/ 048030 Exanpl e

)]/'| ;3 p%éﬁ%}l\t lgling‘lglt h%ﬂ ’ 8-}dlpiﬁﬁ?éoi-%irI?létg}ill%rzrl?'IlsO%E‘.llragLIB 'etél‘rl]ar(ljoclgr?nnrfgéthylenediarnine,
1.3. 15 ?ﬁn&ﬂh&ﬁﬂ% - e(tg%lglp@h@fﬁ@ AudmthazA5RsERiIng; GLHNLE $98raBamine,

yl ) phenyl ) pi col i nam de
1. 3. 16sap8)pyMn(iBe.disioe, mneahjlghm&omeolpyiphdhmmmaﬁndspdxendmﬁmqizaazmhﬁ désms] -

| h l
L e B e o By i B ine rigroy S e - 1.
and the like.

[0129] As used herein, the term “pharmaceutically acceptable non-toxic acids” includes
inorganic acids, organic acids, and salts prepared therefrom, for example, acetic,
benzenesulfonic, benzoic, camphorsulfonic, citric, ethanesulfonic, fumaric, gluconic, glutamic,
hydrobromic, hydrochloric, isethionic, lactic, maleic, malic, mandelic, methanesulfonic, mucic,
nitric, pamoic, pantothenic, phosphoric, succinic, sulfuric, tartaric, p-toluenesulfonic acid and the
like. Preferred are citric, hydrobromic, hydrochloric, maleic, phosphoric, sulfuric, and tartaric

acids.

[0130] In practice, the compounds of the invention, or pharmaceutically acceptable salts
thereof, of this invention can be combined as the active ingredient in intimate admixture with a
pharmaceutical carrier according to conventional pharmaceutical compounding techniques. The
carrier can take a wide variety of forms depending on the form of preparation desired for
administration, e.g., oral or parenteral (including intravenous). Thus, the pharmaceutical
compositions of the present invention can be presented as discrete units suitable for oral
administration such as capsules, cachets or tablets each containing a predetermined amount of
the active ingredient. Further, the compositions can be presented as a powder, as granules, as a
solution, as a suspension in an aqueous liquid, as a non-aqueous liquid, as an oil-in-water
emulsion or as a water-in-oil liquid emulsion. In addition to the common dosage forms set out
above, the compounds of the invention, and/or pharmaceutically acceptable salt(s) thereof, can
also be administered by controlled release means and/or delivery devices. The compositions can
be prepared by any of the methods of pharmacy. In general, such methods include a step of
bringing into association the active ingredient with the carrier that constitutes one or more
necessary ingredients. In general, the compositions are prepared by uniformly and intimately
admixing the active ingredient with liquid carriers or finely divided solid carriers or both. The

product can then be conveniently shaped into the desired presentation.
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more other therapeutically active compounds. The pharmaceutical carrier employed can be, for

example, a solid, liquid, or gas. Examples of solid carriers include lactose, terra alba, sucrose,

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.

[0132] In preparing the compositions for oral dosage form, any convenient
pharmaceutical media can be employed. For example, water, glycols, oils, alcohols, flavoring
agents, preservatives, coloring agents and the like can be used to form oral liquid preparations
such as suspensions, elixirs and solutions; while carriers such as starches, sugars,
microcrystalline cellulose, diluents, granulating agents, lubricants, binders, disintegrating agents,
and the like can be used to form oral solid preparations such as powders, capsules and tablets.
Because of their ease of administration, tablets and capsules are the preferred oral dosage units
whereby solid pharmaceutical carriers are employed. Optionally, tablets can be coated by

standard aqueous or nonaqueous techniques

[0133] A tablet containing the composition of this invention can be prepared by
compression or molding, optionally with one or more accessory ingredients or adjuvants.
Compressed tablets can be prepared by compressing, in a suitable machine, the active ingredient
in a free-flowing form such as powder or granules, optionally mixed with a binder, lubricant,
inert diluent, surface active or dispersing agent. Molded tablets can be made by molding in a

suitable machine, a mixture of the powdered compound moistened with an inert liquid diluent.

[0134] The pharmaceutical compositions of the present invention can comprise a
compound of the invention (or pharmaceutically acceptable salts thereof) as an active ingredient,
a pharmaceutically acceptable carrier, and optionally one or more additional therapeutic agents
or adjuvants. The instant compositions include compositions suitable for oral, rectal, topical, and

parenteral (including subcutaneous, intramuscular, and intravenous) administration, although the
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[0135] Pharmaceutical compositions of the present invention suitable for parenteral
administration can be prepared as solutions or suspensions of the active compounds in water. A
suitable surfactant can be included such as, for example, hydroxypropylcellulose. Dispersions

can also be prepared in glycerol, liquid polyethylene glycols, and mixtures thereof in oils.

Further, a preservative can be included to prevent the detrimental growth of microorganisms.

[0136] Pharmaceutical compositions of the present invention suitable for injectable use
include sterile aqueous solutions or dispersions. Furthermore, the compositions can be in the
form of sterile powders for the extemporaneous preparation of such sterile injectable solutions or
dispersions. In all cases, the final injectable form must be sterile and must be effectively fluid
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
of microorganisms such as bacteria and fungi. The carrier can be a solvent or dispersion medium
containing, for example, water, ethanol, polyol (e.g., glycerol, propylene glycol and liquid

polyethylene glycol), vegetable oils, and suitable mixtures thereof.

[0137] Pharmaceutical compositions of the present invention can be in a form suitable
for topical use such as, for example, an aerosol, cream, ointment, lotion, dusting powder, mouth
washes, gargles, and the like. Further, the compositions can be in a form suitable for use in
transdermal devices. These formulations can be prepared, utilizing a compound of the invention,
or pharmaceutically acceptable salts thereof, via conventional processing methods. As an
example, a cream or ointment is prepared by mixing hydrophilic material and water, together
with about 5 wt% to about 10 wt% of the compound, to produce a cream or ointment having a

desired consistency.

[0138] Pharmaceutical compositions of this invention can be in a form suitable for rectal

administration wherein the carrier is a solid. It is preferable that the mixture forms unit dose
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formulations described above can include, as appropriate, one or more additional carrier
ingredients such as diluents, buffers, flavoring agents, binders, surface-active agents, thickeners,
lubricants, preservatives (including anti-oxidants) and the like. Furthermore, other adjuvants can
be included to render the formulation isotonic with the blood of the intended recipient.
Compositions containing a compound of the invention, and/or pharmaceutically acceptable salts

thereof, can also be prepared in powder or liquid concentrate form.

[0140] A potentiated amount of an mGluR agonist to be administered in combination
with an effective amount of a disclosed compound is expected to vary from about 0.1 milligram
per kilogram of body weight per day (mg/kg/day) to about 100 mg/kg/day and is expected to be
less than the amount that is required to provide the same effect when administered without an
effective amount of a disclosed compound. Preferred amounts of a co-administered mGluR

agonist are able to be determined by one skilled in the art.

[0141] In the treatment of conditions which require potentiation of metabotropic
glutamate receptor activity, an appropriate dosage level will generally be about 0.01 to 500 mg
per kg patient body weight per day which can be administered in single or multiple doses.
Preferably, the dosage level will be about 0.1 to about 250 mg/kg per day; more preferably about
0.5 to about 100 mg/kg per day. A suitable dosage level can be about 0.01 to 250 mg/kg per day,
about 0.05 to 100 mg/kg per day, or about 0.1 to 50 mg/kg per day. Within this range the dosage
can be 0.05 to 0.5, 0.5 to 5 or 5 to 50 mg/kg per day. For oral administration, the compositions
are preferably provided in the form of tablets containing 1.0 to 1000 milligrams of the active
ingredient, particularly 1.0, 5.0, 10, 15, 20, 25, 50, 75, 100, 150, 200, 250, 300, 400, 500, 600,
750, 800, 900, and 1000 milligrams of the active ingredient for the symptomatic adjustment of
the dosage to the patient to be treated. The compounds can be administered on a regimen of 1 to
4 times per day, preferably once or twice per day. This dosage regimen can be adjusted to

provide the optimal therapeutic response.
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the host undergoing therapy.

[0143] The disclosed pharmaceutical compositions can further comprise other
therapeutically active compounds, as discussed further herein, which are usually applied in the

treatment of the above mentioned pathological conditions.

[0144] It is understood that the disclosed compositions can be prepared from the
disclosed compounds. It is also understood that the disclosed compositions can be employed in

the disclosed methods of using.

[0145] In a further aspect, a pharmaceutical composition can comprise a therapeutically
effective amount of any one or more disclosed compound and a pharmaceutically acceptable
carrier. In a further aspect, a pharmaceutical composition can comprise a therapeutically
effective amount of one or more product of any disclosed method and a pharmaceutically
acceptable carrier. In one aspect, the invention relates to a method for manufacturing a
medicament comprising combining at least one disclosed compound or at least one product of a

disclosed method with a pharmaceutically acceptable carrier or diluent.

[0146] Accordingly, the pharmaceutical compositions of the present invention include
those that contain one or more other active ingredients, in addition to a compound of the present

invention.

[0147] The above combinations include combinations of a disclosed compound not only
with one other active compound, but also with two or more other active compounds. Likewise,
disclosed compounds may be used in combination with other drugs that are used in the
prevention, treatment, control, amelioration, or reduction of risk of the diseases or conditions for
which disclosed compounds are useful. Such other drugs may be administered, by a route and in

an amount commonly used therefor, contemporaneously or sequentially with a compound of the
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ingredients, in addition to a compound of the present invention.

[0148] The weight ratio of the compound of the present invention to the second active
ingredient can be varied and will depend upon the effective dose of each ingredient. Generally,
an effective dose of each will be used. Thus, for example, when a compound of the present
invention is combined with another agent, the weight ratio of the compound of the present
invention to the other agent will generally range from about 1000:1 to about 1:1000, preferably
about 200:1 to about 1:200. Combinations of a compound of the present invention and other
active ingredients will generally also be within the aforementioned range, but in each case, an

effective dose of each active ingredient should be used.

[0149] In such combinations the compound of the present invention and other active
agents may be administered separately or in conjunction. In addition, the administration of one

element can be prior to, concurrent to, or subsequent to the administration of other agent(s).

[0150] Accordingly, the subject compounds can be used alone or in combination with
other agents which are known to be beneficial in the subject indications or other drugs that affect
receptors or enzymes that either increase the efficacy, safety, convenience, or reduce unwanted
side effects or toxicity of the disclosed compounds. The subject compound and the other agent

may be coadministered, either in concomitant therapy or in a fixed combination.

[0151] In one aspect, the compound can be employed in combination with anti-
Alzheimer’s agents, beta-secretase inhibitors, gamma-secretase inhibitors, HMG-CoA reductase
inhibitors, NSAID’s (non-sterodial anti-inflammatory drugs) including ibuprofen, vitamin E, and
anti-amyloid antibodies. In a further aspect, the subject compound may be employed in
combination with sedatives, hypnotics, anxiolytics, antipsychotics, antianxiety agents,
cyclopyrrolones, imidazopyridines, pyrazolopyrimidines, minor tranquilizers, melatonin agonists

and antagonists, melatonergic agents, benzodiazepines, barbiturates, SHT-2 antagonists, and the
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X’ SnCagobEtRht, aR84pin® rarlp%&le?%é&aze%ﬁ%eﬂﬂgcthﬂnrﬂe?brotlzolam, buproplon,
busprione, butabarbital, butalbital, capuride, carbocloral, chloral betaine, chloral hydrate,
clomipramine, clonazepam, cloperidone, clorazepate, chlordiazepoxide, clorethate,
chlorpromazine, clozapine, cyprazepam, desipramine, dexclamol, diazepam, dichloralphenazone,
divalproex, diphenhydramine, doxepin, estazolam, ethchlorvynol, etomidate, fenobam,
flunitrazepam, flupentixol, fluphenazine, flurazepam, fluvoxamine, fluoxetine, fosazepam,
glutethimide, halazepam, haloperidol, hydroxyzine, imipramine, lithium, lorazepam,
lormetazepam, maprotiline, mecloqualone, melatonin, mephobarbital, meprobamate,
methaqualone, midaflur, midazolam, nefazodone, nisobamate, nitrazepam, nortriptyline,
olanzapine, oxazepam, paraldehyde, paroxetine, pentobarbital, perlapine, perphenazine,
phenelzine, phenobarbital, prazepam, promethazine, propofol, protriptyline, quazepam,
quetiapine, reclazepam, risperidone, roletamide, secobarbital, sertraline, suproclone, temazepam,
thioridazine, thiothixene, tracazolate, tranylcypromaine, trazodone, triazolam, trepipam,
tricetamide, triclofos, trifluoperazine, trimetozine, trimipramine, uldazepam, venlafaxine,
zaleplon, ziprasidone, zolazepam, Zolpidem, and salts thereof, and combinations thereof, and the
like, or the subject compound may be administered in conjunction with the use of physical

methods such as with light therapy or electrical stimulation.

[0152] In a further aspect, the compound can be employed in combination with 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,
naxagolide hydrochloride and pergolide mesylate. Lisuride and pramipexol are commonly used

in a non-salt form.
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of an indolone is molindolone. Other neuroleptic agents include loxapine, sulpiride and
risperidone. It will be appreciated that the neuroleptic agents when used in combination with the
subject compound may be in the form of a pharmaceutically acceptable salt, for example,
chlorpromazine hydrochloride, mesoridazine besylate, thioridazine hydrochloride,
acetophenazine maleate, fluphenazine hydrochloride, flurphenazine enathate, fluphenazine
decanoate, trifluoperazine hydrochloride, thiothixene hydrochloride, haloperidol decanoate,
loxapine succinate and molindone hydrochloride. Perphenazine, chlorprothixene, clozapine,
haloperidol, pimozide and risperidone are commonly used in a non-salt form. Thus, the subject
compound may be employed in combination with acetophenazine, alentemol, aripiprazole,
amisulpride, benzhexol, bromocriptine, biperiden, chlorpromazine, chlorprothixene, clozapine,
diazepam, fenoldopam, fluphenazine, haloperidol, levodopa, levodopa with benserazide,
levodopa with carbidopa, lisuride, loxapine, mesoridazine, molindolone, naxagolide, olanzapine,
pergolide, perphenazine, pimozide, pramipexole, quetiapine, risperidone, sulpiride,

tetrabenazine, trihexyphenidyl, thioridazine, thiothixene, trifluoperazine or ziprasidone.

[0154] In one aspect, the compound can be employed in combination with an anti-
depressant or anti-anxiety agent, including norepinephrine reuptake inhibitors (including tertiary
amine tricyclics and secondary amine tricyclics), selective serotonin reuptake inhibitors (SSRIs),
monoamine oxidase inhibitors (MAOIs), reversible inhibitors of monoamine oxidase (RIMAs),
serotonin and noradrenaline reuptake inhibitors (SNRIs), corticotropin releasing factor (CRF)
antagonists, o~ adrenoreceptor antagonists, neurokinin-1 receptor antagonists, atypical anti-
depressants, benzodiazepines, S-HTJA agonists or antagonists, especially 5-HT1A partial
agonists, and corticotropin releasing factor (CRF) antagonists. Specific agents include:

amitriptyline, clomipramine, doxepin, imipramine and trimipramine; amoxapine, desipramine,
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§I|- ) gl gzglolrﬁi}a%ﬁpa e dla%)e(l())e;[n? tc%?or!z%i)gtle 1(2:11?6%)3 1hg1azelpg1¥1r ocriallzrépa% 10‘3‘(21%_1')21?11 ndy ) phen
1: ExanpiA arﬁ l%lsgfr&t?e ¢loLiRsOmds 1ﬁoheaﬂ&mghﬁl¥&ferﬁﬂwﬁfaﬁhaeeqﬁmi TacecdyRy 5d1di ne-
1,3(2H,5 di one, was prepare in a manner simlar to 1. i’ . >98%
@54 mlmquCFfT 2.79 min., mMz =310 [M+ H"' Step 2: Exarrpl e 1. 2. 2,
2- (4-am no- 2-chl orophenyl )tet rahydroi m dazo[ 1, 5- a] pyri di ne-

[0155] In the treatment of conditions which require potentiation of mGluR4 activity an

appropriate dosage level will generally be about 0.01 to 500 mg per kg patient body weight per
day which can be administered in single or multiple doses. Preferably, the dosage level will be
about 0.1 to about 250 mg/kg per day; more preferably about 0.5 to about 100 mg/kg per day. A
suitable dosage level may be about 0.01 to 250 mg/kg per day, about 0.05 to 100 mg/kg per day,
or about 0.1 to 50 mg/kg per day. Within this range the dosage may be 0.05 to 0.5,0.5to Sor 5
to 50 mg/kg per day. For oral administration, the compositions are preferably provided in the
form of tablets containing 1.0 to 1000 milligrams of the active ingredient, particularly 1.0, 5.0,
10, 15. 20, 25, 50, 75, 100, 150, 200, 250, 300, 400, 500, 600, 750, 800, 900, and 1000
milligrams of the active ingredient for the symptomatic adjustment of the dosage to the patient to
be treated. The compounds may be administered on a regimen of 1 to 4 times per day, preferably
once or twice per day. This dosage regimen may be adjusted to provide the optimal therapeutic
response. It will be understood, however, that the specific dose level and frequency of dosage for
any particular patient may be varied and will depend upon a variety of factors including the
activity of the specific compound employed, the metabolic stability and length of action of that
compound, the age, body weight, general health, sex, diet, mode and time of administration, rate
of excretion, drug combination, the severity of the particular condition, and the host undergoing

therapy.

[0156] In one aspect, the invention relates to pharmaceutical compositions comprising a

compound having a structure represented by a formula:
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1, 3(2H,5H) - di one, was prepared in a manner simlar to 1.2.1. WO
2011/ 029104PCT/ US2010/ 048030 LCMB: >98% @54 nm RT = 1.58 min., mz = 280
[M+ H' 80ep11/029104 PCT/US2010/048030
3: Exanpl el. 3. 2, N-(3-chl oro-4- (1, 3-di oxot et rahydroi mi dazo[ 1, 5-a] pyri di n-
2(1H, 3H,511) -yl ) phenyl ) pi col i nam de, was prepared In a manner simlar to
1.3.1. LCVS: >98% @254 nm RT = 2.82 mn., mz 385[M+ H' HRVS calc'd
r G 9H 8N403C1: 385.1067, found: 385. 1067 FL'V'+ H' 1H NVR (DVSO d6) ML. O
1 H, 878 (d, 1 H J= 3.3 Hz), 8.28 (dd) 1Rg—l J=5.7, 1.8 Hz), 8.19
:5.7Hz)810(td 1H J : 1.2 Hz),800(td 1 H J=
), 7.74-7.70 (m 1 H), 7.46 (d 1 J=11.7, 6.3 Hz),
1H),402398(m1|—92828©‘F(4m1H) 2.16-2.08 (m 1
.9-1.90m1|—|),159%52\(m’ 1.41-1.32 (m 1.5 H). Exanple

fo
(s
(d

6.
4.
H) 1
1.3.3 |

N-(4-(1, 3-di oxot et r ahydr ofem zo[}]{ Jayridi n? 2(1H, 3H, 511) -yl ) phenyl ) pi col
nam de Step 1: Exanple 1.3.

N- (4- (1, 3-di oxot et rahydr oi n‘?daz&[l 5- a] Byridin-2(1H, 3H, 5H) -

yl ) phenyl ) pi col i nam de, was prepared in a manner simlar to 1.3.1.

wherein W, X, Y and Z are independently CH, N or CRj; wherein A is selected from O or S;
wherein R is selected from heteroaryl optionally substituted with one or more Rg, aryl, or a ring
such as a C; 3 membered ring containing C, O, S or N, optionally substituted with one or more
Rs; wherein R; is selected from: H, halogen, CF;, Cy alkyl, Cs_ o cycloalkyl; wherein R is
selected from: H, halogen, CF;, C, ¢ alkyl, C;_4 cycloalkyl; wherein R, may be combined with
R3 to form carbonyl, thiocarbonyl, or a ring such as a Cs.s membered ring containing C, O, S or
N, optionally substituted with one or more Rg; wherein Ry is selected from H, C, ¢ alkyl, Cs.
cycloalkyl, aryl, heteroaryl optionally substituted with one or more R7; wherein R4 and Rs may
cyclize to form a C;_g membered ring containing C, O, S or N, optionally substituted with one or
more Rg; wherein Rs is selected from: H, C;¢ alkyl, Cs.19 cycloalkyl, aryl, heteroaryl optionally
substituted with one or more Rg; wherein Rs and Rg may cyclize to form a C;; member ring
containing C, O, S or N, optionally substituted with one or more Rg; wherein Rg is selected from:
H, C,¢alkyl, Cs_19 cycloalkyl, aryl, heteroaryl optionally substituted with one or more Rs. Rs
and R¢ may cyclize to form a Cs.; member ring containing C, O, S or N, optionally substituted
with one or more R; wherein R; is selected from: H, halogen, C, ¢ alkyl, C5_j cycloalkyl, OC, ¢
alkyl , aryl, heteroaryl, CONR;R;, CN or CF3; and wherein Rs is selected from OH, NR;R;,
halogen, C, ¢ alkyl, Cs_19 cycloalkyl, CN, CONR;R;, SO2NRR;, OC, ¢ alkyl, CF;, or a
pharmaceutically acceptable salt thereof or a pharmaceutically acceptable derivative thereof; and

a pharmaceutically acceptable carrier.

[0157] In a further aspect, the invention relates to pharmaceutical compositions
comprising a compound having a structure as represented above where R; is heteroaryl, or a

pharmaceutically acceptable salt thereof or a pharmaceutically acceptable derivative thereof; and
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LCVS: >92% @54 nm RT = 2.65 mn., mz = 373.1 [M+ Na]' Exanple 1.3.4 WO
2011/ 029104PCT/ US2010/ 048030

N- ( 3- Chl owo-2411(i29B®4di oxot et r ahydr oi m dazo[ 1, 5- a] pyri di nPRTAIS2@61088486 yI ) phen
y1l)-6- fluoropicolinamde (TFA) PROCEDURE D: Step 1:To a stirred solution
of 2-(4-am no-2-chl orophenyl)tetrahydroi m dazo[ 1, 5-

al pyridi ne 1, 3(2H,511)-di one (0. 03 g, 0.107 mmol), HATU (0 045 g, 0.119

nmol ), 0.041 ni,

AHERE TR SR SGATiE %Lﬁth(ébamef S;R by nﬁa?é’l‘fl)‘nld*?ﬁels‘?%{i‘é?]]eon

m xt Urfﬁraﬁ’at'ﬁl@hbﬂer ‘ﬁ%a%ﬁlerfﬂ%hﬁ%b@ét Wi Kerf }@{ is %?nﬁme 1F‘é‘a1{ l?@&ﬁtio‘ﬁ@ll s diluted
Wi th wat er and extracted wth ethyl acetate m.). "The organic

extr a(sulsstmmﬁéwmtbmbletaadma oo kblernd aat/ ednethvey. e ﬁurthﬁce asmstsp\uharf Red fiopn,
reverse ase HP chl oro-4- (1, 3-di oxot et rahydroi m dazo[ 1,5
- a] pyr ?fgﬁ)e?@ilpfl%w %‘iﬂrg ?%Wétggl) - fluoropicolinamde (TFA), 1.3.4. LOVE:
>98% @214 nm RT = 2.85 mn., mz = 403.1 [M+ H '. Exanple 1.3.5

[0158] In a further aspect, the invention relates to pharmaceutical compositions

comprising a compound having a structure as represented above where Rg is methyl, or a
pharmaceutically acceptable salt thereof or a pharmaceutically acceptable derivative thereof; and

a pharmaceutically acceptable carrier.

[0159] In a further aspect, the invention relates to pharmaceutical compositions
comprising a compound having a structure as represented above where Ry is hydrogen, methyl,
alkyl, or a pharmaceutically acceptable salt thereof or a pharmaceutically acceptable derivative

thereof; and a pharmaceutically acceptable carrier.

[0160] In a further aspect, the invention relates to pharmaceutical compositions
comprising a compound having a structure as represented above where Ry is chloro, CF3, alkoxy,
or a pharmaceutically acceptable salt thereof or a pharmaceutically acceptable derivative thereof;

and a pharmaceutically acceptable carrier.

[0161] In a further aspect, the invention relates to pharmaceutical compositions
comprising a compound having a structure as represented above where Rs and Re are
independently hydrogen, alkyl, cyclohexane, methyl, or a pharmaceutically acceptable salt
thereof or a pharmaceutically acceptable derivative thereof; and a pharmaceutically acceptable
carrier. In a further aspect, Rs is ethyl benzene, tert-butyl carboxylate, acetyl, tert-butyl acetyl,

furan acetyl.

[0162] In a further aspect, the invention relates to pharmaceutical compositions
comprising a compound having a structure as represented above where R4 and Rs cyclize to form
a substituted or unsubstituted 5 or 6 member ring, or a pharmaceutically acceptable salt thereof
or a pharmaceutically acceptable derivative thereof; and a pharmaceutically acceptable carrier. In

a further aspect, the each atom on the ring is independently C, N, O, and S.



N (3- Chl oro-4- (1, 3-di oxot et rahydroi m dazo[ 1, 5-a] pyri di n-2(1H, 3H,511) -yl ) phe
nyl )t hi azol e-4- carboxam de (TFA) WO 2011/ 029104PCT/ US2010/ 048030 Step

1: Exanpl ex0208/09103- chl or o- 4- ( 1, 3- di oxot et r ahydr oi m daz @CT/B2@)oys03ei n-
2(1H, 3H,511) -yl ) phenyl ) t hi azol e- 4- car boxam de (TFA), was prepared in a
manner simlar to 1.3. 4. LCMS: >98% @214 nm RT = 2.58 min., mz = 391.1
[M+ H ' Exanple 1.3.6

e lion s Gadoxotetr afvd ol atdazol 1, 8 AL YL AL L33 5H -1 phen

yl ) py
%ﬁsﬁ@ |aQ691p6u1(cﬂ-h§7u‘ijg AN AR Y Yéii)"r&'eﬂi‘eg agRclwRsr@RRYAd fi gyc_lize to form
2(1H 3H 11) -yl ) phenyl ) pyri m di ne- 4- car boxam de, was prepared in a manner

si m | arsubgitdted odunsubstituted 5, 6, 7, or 8 member ring, or a pharrnaceutlcally acceptable salt
thereof or a pharmaceutically acceptable derivative thereof; and a pharmaceutically acceptable
carrier. In a further aspect, Rs and Re cyclize to form a substituted or unsubstituted bicyclo

heptane, cyclohexane.

[0164] In further aspect, the invention relates to pharmaceutical compositions comprising

a compound having a structure represented by a formula:

Rs
R
(0]

N—_
z N
o) Y/Y\<
| A
W
R H R,

or a pharmaceutically acceptable salt thereof or a pharmaceutically acceptable derivative thereof;

and a pharmaceutically acceptable carrier.

[0165] In further aspect, the invention relates to pharmaceutical compositions comprising

a compound having a structure represented by a formula:

Rs
R
(0]

Ne—g,
z N
o Y/ \( \<
| A
W
X N x><
H R,
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LCVS: >98% @214 nm RT = 2.50 mn., mz = 386.1 [M+ H ' Exanple 1.3.7

N- (3- Chl oro-4- (1, 3-di oxot etrahydr oi m dazo[ 1, 5-a] pyri di n-2(1H, 3H, 5H) -yl ) phen
yl) - 3- flwonopiesiosnam de (TFA) WD 2011/ 029104PCT/ US20P0T04230804888€p

1: Exanpl el. 3. 7, N-(3-chl oro-4- (1, 3-di oxot et rahydr oi m dazo[ 1, 5- c] pyri di n-
2(1H, 3H,511) -y1) phenyl)-3-fluoropicolinamde (TFA), was prepared in a
manner simlar to 1.3.4. LCMS: >98% @14 nm RT = 2.66 min., nfz = 403.1

M ' le.1,.3.8 . ..
Es Ol 5F & DR RREN IS sgeepiable vt dhespearararBrcap el eecapiabi deriatine Bemafar, s

- vl )aﬁﬁl‘ﬁ%}‘nhl)rﬁdéﬁlﬁ’ﬁbaﬂy%@ée%_%?er@agﬁeﬁt ep _ o
1 Exanpl e chl oro-N-(3-chl oro-4- (1, 3-di oxot etrahydroi m dazo[ 1, 5-

[0166] In further aspect, the invention relates to pharmaceutical compositions comprising

a compound having a structure represented by a formula:

z
TINE
)k )|\X’<N
N NG
R, H R,

wherein Rg is C, O, S, SO,, SO,-C, or a pharmaceutically acceptable salt thereof or a

pharmaceutically acceptable derivative thereof; and a pharmaceutically acceptable carrier.
D. METHODS OF USING COMPOUNDS, PRODUCTS AND COMPOSITIONS

{0167] mGluR4 belongs to the group III mGluR subfamily and is located in
predominantly presynaptic locations in the central nervous system where it is functions as an
auto- and heteroreceptor to regulate the release of both GABA and glutamate. In addition,
mGluR4 is also expressed at a low level in some postsynaptic locations. mGluR4 is expressed in

most brain regions, particularly in neurons known to play key roles in the following functions of

the CNS:
a) learning and memory;
b) regulation of voluntary movement and other motor functions
c) motor learning
d) emotional responses
e) habit formation, including repetitive tasks and perseverative thought processes



c] pyridin-2(1H, 3H, 5H) -yl ) phenyl ) fur an- 2- car boxam de, was prepared in a
manner simlar to 1.3.4. LCMS: >98% @14 nm RT = 2.85 min., nfz = 408.1
[Mt H ' WERarmlesm43. 9 PCT/US2010/048030

N (3-chloro-4-(1, 3-di oxo-1H pyrrol o[ 1, 2- di m dazol - 2( 3H, 5H, 6H, 7H, 7aH) -

yl ) phenyl ) pi col i nam de WD 2011/ 029104PCT/ US2010/ 048030 Step 1: Exanpl e
1.1.9, 2-(4-nitrophenyl)tetrahydro-1H pyrrolo[1, 2-c]im dazol e-1, 3(2H)-

di one that was takela to the next step without purification, was prepared in
a manner sithi | arSYHISYSCHS | ovB: >98% @54 nm RT = 1.25 nin., mz = 295.8
[M+ H ' Step 2: Exanpl el. 2.9, 2- (4-am nophenyl ) tetrahydro-1H pyrrol o
[1,2-c] imgazo igon dndXiBdipsli one that was taken to the next step without
purification, was prepared in a manner simlar to 1.2.1. LCMS: >56% @ 254
nm RT =0.93 mn.,, mz = 2659 [M+ H

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

c) Huntington’s diseases and other disorders involving involuntary movements and
dyskinesias

d) Tourette’s syndrome and related ticking disorders

e) Obsessive/compulsive disorder and other perseverative behavioral disorders

f) Addictive disorders (including drug abuse, eating disorders, and)

2) Schizophrenia and other psychotic disorders

h) Posttraumatic stress disorder

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.



Step 3: Exanpl el. 3.9, N-(3-chl oro-4-(1, 3-di oxo-1H pyrrol o[ 1, 2-c] i m dazol -
2(3H, 5H, 6H, 7H, 7aH) - yl ) phenyl ) pi col i nam de, was prepared in a manner simlar
to 1.3.1.WOCNB/0221098% @ 254 nm RT = 1.29 min., mz = 3PCTASpMOA484B0 '

Exanpl e 1.3.10

N- (3-chl oro- 4- (1- oxo- 3-t hi oxot et rahydr oi m dazo[ 1, 5-a] pyri di n-

2(1H, 3H, 5H) phenyl ) pi col i nam de Step

1: Exanpl el. 1. 10, 2- (2-chl oro- 4-ni trophenyl) - 3-t hi oxohexahydr oi m dazo[ 1, 5-

a] pyridin-1(5M one, was pr epar ed in a manner simlar to 1.1.1. LCMS: >98%
@54 nm RT = 3.14 mn., nmMz 326 [M+ H ' WO

20117 Ggfesy4PCT/ Q%%Qﬁ-s@[&é@ Q&onﬁn@ﬁ) c#n &t aipbentlatérs b9 the metabotropic glutamate

2- (4-am no- 2- chl or opheny1) - 3- t hi oxohexahydr oi m dazo [1, 5-
c] pyr irdieptor @BtrineGlnd). pFlegefioed i oncaaspreginthe disclvs¢agonmmppundPcan be used to

treat one or more mGluR4 associated disorders that result in dysfunction in a mammal.

[0169] 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 contemporaneously 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
envisioned that the combination of one or more active ingredients and a disclosed compound will

be more efficacious than either as a single agent.
1. TREATMENT METHODS

[0170] 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.

[0171] 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.
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LCVS: >98% @254 nm RT = 2.55 mn., mz =296 [M+ H ' Step 3: Exanple
1.3.10, N-(3-chloro-4-(1-oxo0-3-thioxotetrahydroi m dazo[1, 5-c]pyridin-

2( 1H, 3H, Bx02ptien2giox pi col i nam de, was prepared i n a manRET/ESR0M0/08803¢ O
1.3.1. LCVs: >98% @54 nm RT = 3.13 min., mz =401 [M+ H ' Exanple
1.3.11

N- (3-chl oro-4-(3-net hyl-2, 5-di oxoi m dazol i n-1-y1) phenyl ) pi col i nam de Step
1: Exa Jr7<§r]1.1.1]Et : : : fanctioninclude:

3-(2- 0- 4- nittEBPHERY fisordereasrsniatnd wih syt dyshnefignacludg acpicdpdr ed in
?Mman Eﬂﬁfon%d ﬁ@ulr@lﬁgltcﬁ’l a%d%s}chlal{%soﬁﬁ%o@u@ 29 erBRal &Fictts ab3BquBnDto caldige = 270

Exanpl' e .
-(4- arhyp@szurgat}oanoirgleﬁmylg)stmknmemﬁralmcdiam lspinmlesoid gaghaheadviriwha,\pesnatske d
V\XB gg%yp%)gé&cge u%g&%g&@g%@gﬁ neu ona?lp(gmage ({%m%ntrlra? ?nr{c ﬁdi?lig rRIb r—mEh(l)ce 2.1

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,
neuropathic pain, and post-traumatic pain), tardive dyskinesia, sleep disorders (including
narcolepsy), attention deficit/hyperactivity disorder, conduct disorder, diabetes and other

metabolic disorders, taste alteration, and cancer.

[0173] 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.

[0174] 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,
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Step 3: Exanpl el. 3. 11, N-(3-chl oro-4-(3-net hyl- 2, 5-di oxoi m dazol i n-1-

yl ) phenyl ) pi col i nam de, was prepared in a manner simlar to 1.3.1. LCMVE:
>98% @ 25%0onm /@10 2.50 min., mz = 345 [M+ H ' ExanmpCe&/ub2@.0/028030

N- (3-chl oro-4-(2, 4-di oxo-1, 3-di azaspi ro[ 4. 5] decan- 3-yl ) phenyl ) pi col i nam de
Step 1: Exanple 1.1.12,

3-(2-chl oro- 4- nitrophenyl) 1, 3-di azaspi ro[ 4. 5] decane- 2, 4- di one, was

Pﬂr Spi‘ragg@l}{] ﬂﬁ A elé,rn}galn?crattta(c)ksl urjilpolar Idepressm>nggfl/ooo ar%ilsor({ler psychotlc2 96 min.
2: Exanalglsién. 12, 3 (4-am no- 2-chl oropheny1) - 1, 3- di azaspi r o[ 4. 5] decane- 2, 4-
di one, was prepared in a manner simlar to 1.2.1. LCVS: >98% @254 nm RT =
2.39 min., mz =294 [M+ H ' Step 3:Exanple 1.3.12,

N- ( 3- dB1E 0- 4- ( AAldo pliooiisd 1 Bmethed deipireasing Osptbefc@tmmie)tp lempFiying:
picoli la mlmsdtel‘mg\% a ﬁlbjé)c?ateleast on&disaosE rcornpounc?‘ at 1ieast on?é ‘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.

[0176] In one aspect, the invention relates to methods for the treatment of a
neurotransmission dysfunction and other disease states associated with mGluR4 activity in a
mammal comprising the step of administering to the mammal at least one compound in a dosage
and amount effective to treat the dysfunction in the mammal, the compound having a structure

represented by a formula:

Rs
Re
(@]

N\R4
z N
R3 Y/ \r \<
R | A
2 ) W
N X
R4 H R7

[0103] wherein W, X, Y and Z are independently CH, N or CR3; wherein A is selected from O or
S; wherein R is selected from heteroaryl optionally substituted with one or more Rg, aryl, or a
ring such as a Cs.g membered ring containing C, O, S or N, optionally substituted with one or

more Rg; wherein R, is selected from: H, halogen, CF3, Ci¢ alkyl, Cs_1¢ cycloalkyl; wherein Rj is



LCME: > 98% @254 nm RT = 2.97 min., mMz =399 [M+ H ' WO

2011/ 029104PCT/ US2010/ 048030 Exanple 1.3.13

N- ( 3- chl owo-2411(@94di oxo- 1, 3-di azaspi r o[ 4. 4] nonan- 3- y| ) ph@rusk)10i0¢9B6 nam de
Step 1:Exanple 1.1.13, 3 -(2-chloro-4-nitrophenyl)-1,3 -diazaspiro [4

. 4] nonane- 2, 4- di one, was prepar ed in a mnner simlar to 1.1.1. LCMS: >71%
@54 nm RT = 1.27 mn., mz 309.9 [M+ H ' PROCCEDURE E: Step

2:3-(2-chl 4 h d 2, 4-di 268 ;
2 Sl SRhey »éewlgzls'c?rfoﬁicygl?aﬂ%t@hniolﬁ R e oRPIRA0 ) s
added Rg-m?orﬁle@a%dtﬂfm tﬁﬂo@éjéo@{a&‘%@sﬁﬁ% Q‘Ugg%rﬂ\ﬂeﬁrgﬂ g colinihb@slo Wast t hen

evacuated and purged w th Hydrogen (1 atn) via bal | oon. After vigorous
sti rriMgpfionally supstithted misht anceor wase Ri] wiareid R4hs m]gheﬁbmtfé Cwadhygdmwbt h MeOH

d CH2 filtrat | d
37 a- gl e el Ay s RRG R b e o Rerdiev beminRotd Rnde ves
t aken cglé)hztehﬁ f&%iquﬂ cst ﬁfénWeFelac%H% d@)ﬂfa'nflhg at boR 10r N %pﬁ&lallk%tltﬁ@@v@t@o%é%r nm

RT = O: m n Step 3: Exanpl e
N-( 3- mmrolR@ \&thférﬁl,ansds oxloctdd ﬁonm Hz@s pilkpl, £34] cyohaticyd-ayyl) dterogty) optionally
pi col | ngstltl(lj[ed with onB of Bore 8; wrhereln rslra]lg(ri R% IrnrgyI c?lchze to ]forrn a Cs7 member ring

containing C, O, S or N, optionally substituted with one or more Rg; wherein Rg is selected from:
H, Cisalkyl, Cs.1 cycloalkyl, aryl, heteroaryl optionally substituted with one or more Rs. Rs
and R¢ may cyclize to form a Cs; member ring containing C, O, S or N, optionally substituted
with one or more Ry; wherein R is selected from: H, halogen, C,¢ alkyl, Cs.j cycloalkyl, OC,
alkyl , aryl, heteroaryl, CONR;R;, CN or CF3; and wherein Rs is selected from OH, NR;R;,
halogen, C,¢ alkyl, Cs_10 cycloalkyl, CN, CONR;R;, SO2NRR;, OC, ¢ alkyl, CF3, or a
pharmaceutically acceptable salt thereof or a pharmaceutically acceptable derivative thereof. In
various aspects, the dysfunction is one or more of Parkinson’s disease, schizophrenia, psychosis,
“schizophrenia-spectrum” disorder, depression, bipolar disorder, cognitive disorder, delirium,
amnestic disorder, anxiety disorder, attention disorder, obesity, eating disorder, or NMDA
receptor-related disorder. In various further aspects, the dysfunction is one or more of
Parkinson’s disease; anxiety; motor effects after alcohol consumption; neurogenic fate

commitment and neuronal survival; epilepsy; or certain cancers, for example, medulloblastoma.
2. POTENTIATING MGLUR4 ACTIVITY IN SUBJECTS

[0104] In a further aspect, the invention relates to methods for potentiating mGluR4 activity in a
subject comprising the step of administering to the subject at least one compound in a dosage
and amount effective to potentiate mGluR4 activity in the subject, the compound having a

structure represented by a formula:



LCVE: > 98% @254 nm RT = 1.30 mn., mz = 385.0 [M+ H" - WO
2011/ 029104PCT/ US2010/ 048030 Exanple 1.3.14
N- ( 3- chl owo-2411(@9B®4di oxo- 5, 7- di azaspi r o[ 3. 4] oct an- 7- y| ) ph@rusk)10i0¢9B6 nam de
Step 1: Exanple 1.1.14,
7-(2-chl oro-4-nitrophenyl)-5, 7-di azaspi r o[ 3. 4] oct ane- 6, 8-di one, was
prepared in a manner simlar to 1.1.1. LCVMS: >88% @54 nm RT = 1.22 mn.,
mz =295.8 [M+ H ' Step Rs
2: Exanpl el. 2. 14, 7- (4- am no- 2- chl or ophenyl) -5)\7
di one, was prepared in a manner simlaro4Q .13. Step 3: Exanple 1.3. 14,
N- (3-chl oro-4- (6, 8-di oxo-5, 7-di azaspi ro[ 3. ¥] oc @3:7-yl)phenyl)

R4

z N

Y
Rz% )|\X’<’V A
N NG
R H R,

wherein W, X, Y and Z are independently CH, N or CR3; wherein A is selected from O or S;

- dj azaspiro[ 3. 4] oct ane- 6, 8-

wherein R is selected from heteroaryl optionally substituted with one or more Rg, aryl, or a ring
such as a Cz.3 membered ring containing C, O, S or N, optionally substituted with one or more
Rs; wherein R; is selected from: H, halogen, CF;, Cy alkyl, C5_o cycloalkyl; wherein Rj is
selected from: H, halogen, CF3, C,s alkyl, Cs_1o cycloalkyl; wherein R, may be combined with
R; to form carbonyl, thiocarbonyl, or a ring such as a C; s membered ring containing C, O, S or
N, optionally substituted with one or more Rs; wherein Ry is selected from H, C,¢ alkyl, Cs.1o
cycloalkyl, aryl, heteroaryl optionally substituted with one or more R7; wherein R4 and Rs may
cyclize to form a Cs.s membered ring containing C, O, S or N, optionally substituted with one or
more Rg; wherein Rs is selected from: H, C; ¢ alkyl, Cs1 cycloalkyl, aryl, heteroaryl optionally
substituted with one or more Rg; wherein Rs and Rs may cyclize to form a C3; member ring
containing C, O, S or N, optionally substituted with one or more Rg; wherein Rg is selected from:
H, Cisalkyl, Cs.1 cycloalkyl, aryl, heteroaryl optionally substituted with one or more Rs. Rs
and R¢ may cyclize to form a C;; member ring containing C, O, S or N, optionally substituted
with one or more R7; wherein Ry is selected from: H, halogen, C.¢ alkyl, Cs.1 cycloalkyl, OC,
alkyl , aryl, heteroaryl, CONR;R;, CN or CF;; and wherein Rg is selected from OH, NRR,,
halogen, C,¢ alkyl, Cs_10 cycloalkyl, CN, CONR;R;, SO2NRR;, OC, ¢ alkyl, CF3, or a
pharmaceutically acceptable salt thereof or a pharmaceutically acceptable derivative thereof, in a

dosage and amount effective to potentiate mGluR4 receptor activity in the subject.

[0177] 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 a formula:
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pi col i nam de, was prepared in a manner simlar to 1.3.1. LCMS: >98% @54
nm RT = 1.26 mn., mz = 371.0 [M+ H ' Exanple 1.3.15

N- ( 3- chl owo-2411(@94di oxo- 1, 3- di azaspi r o[ 4. 6] undecan- 3- yPrpruisagto)gsodol i nam d
e WD 2011/ 029104PCT/ US2010/ 048030 Procedure F: Step 1: A m xture of

1- am nocycl ohept anecar boxylic acid (125 ng, 0.8mmol) and DVF (0.8nL) was
treated with DBU (0.119 nL, 0.8 nml) and allowed to stir for 5 mn. The
sol ution was then treated with 2-chloro-4-nigrophenylisocyanate (237 ng,
1.2 mmol) in DCE (2nl) and the resulting mxjure, was allowed to stir for 30
mn at anbi ent tenperature and then rea{ed iXf a m crowave vessel at 160 C
for 10 mn. The reaction m xture was then tort, diluted with CH2C12
and then extracted with water, 1N HCL, sat NefCO8, and the sol vent
removed under reduced pressur% Thg/c resydue was re-crystallized from

hot MeOH to afford 51 ng o
3-(2-chl oro- 4- mtrophenyl?h?é ;},U{s erO [ 4. 6]undecane 2, 4-di one, 1. 1. 15,
(18% . 1H NMR (CDC13) 6 8.4 (d 1H J-87Hz) 7.5 (d, 1 H
J= 8.6 Hz), 6.0 (broad s, 1RH), 1.9 (m 5H, 1.8 (m 5
H . Step 2: Exanple 1.2.15,

3-(4-am no- 2- chl orophenyl) -1, 3-di azaspi r o[ 4. 6] undecane- 2, 4- di one, was

pr epangagdif V& XTRNARIZ leThd@end@itid-GH, 18 or CR;; wherein A is selected from O or S;

wherein R is selected from heteroaryl optionally substituted with one or more Rg, aryl, or a ring

such as a Cz.3 membered ring containing C, O, S or N, optionally substituted with one or more
Rs; wherein R; is selected from: H, halogen, CF;, Cy alkyl, C5_o cycloalkyl; wherein Rj is
selected from: H, halogen, CF3, C,s alkyl, Cs_1o cycloalkyl; wherein R, may be combined with
R; to form carbonyl, thiocarbonyl, or a ring such as a C; s membered ring containing C, O, S or
N, optionally substituted with one or more Rs; wherein Ry is selected from H, C,¢ alkyl, Cs.1o
cycloalkyl, aryl, heteroaryl optionally substituted with one or more R7; wherein R4 and Rs may
cyclize to form a Cs.s membered ring containing C, O, S or N, optionally substituted with one or
more Rg; wherein Rs is selected from: H, C; ¢ alkyl, Cs1 cycloalkyl, aryl, heteroaryl optionally
substituted with one or more Rg; wherein Rs and Rs may cyclize to form a C3; member ring
containing C, O, S or N, optionally substituted with one or more Rg; wherein Rg is selected from:
H, Cisalkyl, Cs.1 cycloalkyl, aryl, heteroaryl optionally substituted with one or more Rs. Rs
and R¢ may cyclize to form a C;; member ring containing C, O, S or N, optionally substituted
with one or more R7; wherein Ry is selected from: H, halogen, C.¢ alkyl, Cs.1 cycloalkyl, OC,
alkyl , aryl, heteroaryl, CONR;R;, CN or CF;; and wherein Rg is selected from OH, NRR,,
halogen, C,¢ alkyl, Cs_10 cycloalkyl, CN, CONR;R;, SO2NRR;, OC, ¢ alkyl, CF3, 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.

[0178] In certain aspects, a subject, for example a mammal or a human, has been
diagnosed with the dysfunction prior to the administering step. In further aspects, a disclosed
method can further comprise the step of identifying a subject, for example a mammal or a

human, having a need for treatment of a dysfunction. In further aspects, a subject, for example a

7



Step 3:Exanple 1.3.15, N-(3-chloro

4- (2, 4-di oxo-1, 3-di azaspi ro[ 4. 6] undecan- 3- yl)phenyl) picolinam de, was
prepared WO a1vm@arer simlar to 1.3.1. LCMS: >98% @ 254 PAR{USRNI0464803@ m n. ,
mz = 413 [M+ H 1H NW\R (DMSO-d6) 6 11.1 (s, 1 H, 8.9 (s, 1H), 8.8 (d, 1
H J=4.3 Hz), 8.3 (d, 1 H J=22 Hz), 8.2 (d, 1H J=7.8Hz), 81 (m 1
H), 8.0(m 1 H, 7.7 (m 1 H, 7.5 (d 1H, J 8.6 Hz), 2.3 (m 2 H, 2.2

N C hI OF\TQI’QI’HJLPI' aslwgmnyggs &eﬁgg}?ﬁ&os?g{ vgth a neeﬁ for po(tentlatlon of mGluR4 receptor

- di OX QiR g a{d'rr)ihl)sf%ﬁﬁgﬂegp Y ﬁirih@laﬁgpg@cs a alfglosed method can further
2011/ 029104PCT/ US2010/ 04803 1: Exanple 1.1.16,

((S) - 3oprishthestepdf ndantifiphe ayiljed, ﬁos émmyQaEHammal or a human, having a need for
rrethyllm azol i 4-di one,. was, prepared in nner simlar t

roBat e e i v i RS &Ped ] a a0 RSh ey £ef o
( S) 3‘hﬁﬂfaﬁ KeMPhd He& RERRAGTHM b sabjbS&ORK e¥dmPle 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.

[0179] 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.

[0180] 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.

[0181] 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.

[0182] The disclosed compounds can be used to treat a wide range of neurological and
psychiatric disorders and other disease states associated with glutamate dysfunction. Non-
limiting examples of these diseases includes movement disorders, including akinesias and
akinetic-rigid syndromes (including Parkinson’s disease), dystonia, epilepsy, chorea,
neurogenerative diseases such as dementia, Huntington’s disease, Amyotrophic Lateral
Sclerosis, Alzheimer’s disease, Pick’s disease, Creutzfeldt-Jakob disease, pain, migraines,
diabetes, obesity and eating disorders, sleep disorders including narcolepsy, and anxicty or
affective disorders, including generalized anxiety disorder, panic attacks, unipolar depression,

bipolar disorder, psychotic depression, and related disorders, cognitive disorders including

B o



met hyl i m dazol i di ne- 2, 4-di one, was prepared in a manner simlar to 1.2.13.
St ep3: Exanpl e 1. 3. 16,

(S) - N-(3-whl20r1c024104 4- | sobut y1- 4- et hyl - 2, 5- di oxoi m dazolPCaitus2d10/0y8030
phenyl ) pi col i nam de, was prepared in a manner simlar to 1.3.1. LCMS: >98%
@54 nm RT = 1.38 min., mz = 387 [M+ H]' 1H NVR (CDC13) 6 10.1 (s, 1 H),
85(d 1H J=44H), 82(d, 1 H J=7.8Hz), 80 (m 1 H, 7.8 (m1l

HZ) 216111%{1?& g'aisqq)atedlwgh (A:I[%?egn%s dlgeaée Gm%@n%rau@,asﬁrﬁ#% Iv_'ILI\;dlﬁa(sd LA J= 27
(R) - N%ﬁ(lﬁ%h%(ﬁsé!isé ﬁdn%ﬁ%ﬂéh%]dlé’eaﬁ@éﬂw&th& %n%%@dh@&l%ﬁ@ﬂtlbﬁié o sjabytlﬂd%henw ) pi
col i nam de - 1/ 029104PCT/ USZ010/ 048030 Step 1: Exanple 1.1.17,
(R) - 3-ap@seq, rdebrlomamntstmpimms -aBeirdatbd tgdnitve deelihg,lscmzojsirodih dir pgyrcRosts di one,
0,
\rﬁaﬁ pr St Eg élﬁgzq%mnegl rilra%Io{(ril dl%grgaglzed cata?omc or undlf> e%gnéla ed§,4 nm RT = 1.29
schlzophremform 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.

[0183] In one aspect, the disclosed compounds can be used to treat, or can be a
component of a pharmaceutical composition used to treat movement disorders. As such,
disclosed herein in a method for treating a movement disorder, comprising the step of
administering to a mammal in need of treatment at least one compound in a dosage and amount
effective to treat the disorder in the mammal, wherein the disorder is selected from Parkinson’s
disease, Huntington’s disease, dystonia, Wilson’s 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.

[0184] 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),
delirtum, amnestic disorders and age-related cognitive decline. The fourth edition (Revised) of
the Diagnostic and Statistical Manual of Mental Disorders (DSM-1V-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), delirtum, amnestic disorders and age-related cognitive decline.
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1H NWVR (CDC13) 6 8.4 (d, 1 H J=1Hz), 82 (m 1H, 7.5 (m 1 H, 57 (d,
1H J=14.8 Hz), 21 (m 1 H, 1.6(m 3 H, 1.1 (m 6 H. Step 2: Exanpl e
1.2.17, (Wp-2811(02984i no- 2- chl or opheny1l) - 5-i sopropyl-5-  PCT/US2010/048030

met hyl i m dazol i di ne- 2, 4-di one, was prepared in a manner simlar to 1.2.13.
Step 3: Exanpl e

1.3.17,(R) - N-(3-chl or o- 4- (4 | sobut yl1-4-nethyl-2, 5-di oxoi m dazol i di n-1-

yl) ph pi col i.na pre epared in a mapner S|m ar to 1.3.1. LCMVE:
>98% @ﬁﬁ arp&f%ﬁ‘é agogt. h 1§01°S°§§‘?H‘[13R/tmr({1sﬁ]ﬁ& BRSO dreqt. o7 gap be a
N-(3- %Bhﬁ%ﬁ’etﬁ} ofQfpﬂarﬁia@&hf&ﬁl]co%nﬁ)sﬁioﬁ)ﬁ%d%%‘fﬂdegéﬂ%rélﬂ%m%%@é’ I Apiggl | nami de

Step 1: Exanple
3- ( 2- clMcbrsed hermmm(apiwhe)dlijor Bieatny aetunyddgmataizal dishrdes quApmhmg]me smsof

repar I CVS: >98% = 14 ,
PSP it o TR m@&&eﬁ&en%atéeaéé%%conip%% e B0%aCTaT o J' 0
Hz) . 8fbchvBtotrehd a ndirdd @ﬂlerél-tl\"el) disokd& ih the Bafimad = 9.5 Hz). WO
2011/ 029104PCT/ US20107 04803

[0186] 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 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.

[0187] The subject compounds are further useful in the prevention, treatment, control,
amelioration or reduction of risk of the aforementioned diseases, disorders and conditions in

combination with other agents, including an mGluR agonist.
3. POTENTIATION OF MGLUR4 RESPONSE

[0105] In one aspect, the compound exhibits potentiation of mGluR4 response to glutamate as an
increase in response to non-maximal concentrations of glutamate in human embryonic kidney
cells transfected with rat mGluR4 in the presence of the compound, compared to the response to
glutamate in the absence of the compound, compared to the response to glutamate in the absence
of the compound, having an ECs of less than about 1.0x107, for example, less than about
5.0x107, less than about 1.0x107, less than about 5.0x107, less than about 1.0x107, less than

about 5.0x10®, or less than about 1.0x10™.
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Step 2: Exanple 1.2.18,

3-(4-am no- 2- chl orophenyl) -5, 5-di net hyl i m dazol i di ne-2, 4- di one, was

prepar ed WO 2a1vmarer simlar to 1.2.13. Step 3: Exanpl e PC3/UB3()10/048030

N- (3-chl oro-4-(4, 4-di met hyl- 2, 5- di oxoi m dazol i di n- 1-

yl ) phenyl ) pi col i nam de, was prepared in a manner simlar to 1.3.1. LCVE:
>98%@254 nm RT = 121 m'n m z 359[M+ H' 1H NV\R (DMSO-d6) 6 11.1
(s, 1 : g)d H Hr# (s, 1 H, 83 (s, 1 H, 82(d 1H,
J=7.8 Hz) C APMIN@T%TIOBW&ER DSy H) 77 (m 1H, 7.5(d, 1 H J =287
Hz)15(d 6HJ 6.1 Hz). Exanple 1.3.19

(R) N 6@%4 Benzjyl d‘ﬂso[%&él‘&’ém%o&dﬁ‘hﬁ&%rﬂs&ﬁmlﬁgié Qgén‘tsyér)m%oﬁlhhﬁﬁ@tﬁ)%ﬁw ) pi co
i nam d 1: Exa

(R) - 5-0benr ymraot(@r cb'hg&)mdhdtrﬂatmeoqo hevyitjons cm;tdiyamehodaml ardedvstio pfirigki ahe,

Was PY ﬁﬁ?% Eecri%e%lgoil 19&%1%5 %rsénrﬁile%raégég%ﬁhéo&s er T4 ic .co?rlg]p%g{nc@ osfz%opmnﬁla E{Tr ﬁlel' 28
( R) 3-okiflr amc?a e GO ORAS W&&o’t%&ﬁ%ﬂ‘dﬁ?s%ééﬂi@r laPd S8z Q) ntirO 8ffeotée dhaane,

was prepared in a manner simlar to 1.2.1
either drug alone. The other drug(s) may be administered by a route and in an amount

commonly used therefore, contemporancously or sequentially with a disclosed compound.
When a disclosed compound is used 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.

[0189] 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.

[0190] 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.

[0191] 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
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WD 2011/ 029104PCT/ US2010/ 048030 Step 3: Exanple 1.3.19,
(R -N-(4-(4-benzyl-4-methyl-2, 5-di oxoi m dazolidin-1-yl)-3-
chl or ophewgl2ppieeiosnam de, was prepared in a nmanner si nmPCAMUSR@OD4B3A. LCVE:
96% @54 nm RT = 1.30 min., mlz =435 [M+ H ' Exanple 1.3.20
(S)-N-(4-(4-benzyl-4-nethyl-2,5-di oxoi m dazolidin-1-yl)-3-chl orophenyl)pico
| inam de Step 1: Exanple 1.1.20,
(S)-5-benzyl-3-(2-chlor.o-4-nitrophenyl)-5-nethylinmdazolidine- 2,4-dione,
s prBBHE R AR Flre & e RS omie Thy s RS SopBami heieg - 5 9
mn., sHi&ure rdpsdddvyd format£p 2: Exanple 1.2.20, o _
(S)-3-(4-am no-2-chl orophenyl) -5-benzyl-5- nethylim dazolidine-2, 4-di one,
was prepared in a manner simlar to 1.2.13. Step 3: Exanple 1. 3. 20,
(S)-N-(4-(4-benzyl-4-nethyl -2, 5-di oxoi m dazoki diRGn-I -yl)-3-

O,

N,
4 N
Y
R27& )|\X<W A
N NG
R4 H

R,

wherein W, X, Y and Z are independently CH, N or CRj; wherein A is selected from O or S;
wherein R is selected from heteroaryl optionally substituted with one or more Rg, aryl, or a ring
such as a C; 3 membered ring containing C, O, S or N, optionally substituted with one or more
Rs; wherein R; is selected from: H, halogen, CF;, Cy alkyl, Cs_ o cycloalkyl; wherein R is
selected from: H, halogen, CF;, C, ¢ alkyl, C;_4 cycloalkyl; wherein R, may be combined with
R3 to form carbonyl, thiocarbonyl, or a ring such as a Cs.s membered ring containing C, O, S or
N, optionally substituted with one or more Rg; wherein Ry is selected from H, C, ¢ alkyl, Cs.
cycloalkyl, aryl, heteroaryl optionally substituted with one or more R7; wherein R4 and Rs may
cyclize to form a C;_g membered ring containing C, O, S or N, optionally substituted with one or
more Rg; wherein Rs is selected from: H, C;¢ alkyl, Cs.19 cycloalkyl, aryl, heteroaryl optionally
substituted with one or more Rg; wherein Rs and Rg may cyclize to form a C;; member ring
containing C, O, S or N, optionally substituted with one or more Rg; wherein Rg is selected from:
H, C,¢alkyl, Cs_19 cycloalkyl, aryl, heteroaryl optionally substituted with one or more Rs. Rs
and R¢ may cyclize to form a Cs; member ring containing C, O, S or N, optionally substituted
with one or more R; wherein R; is selected from: H, halogen, C, ¢ alkyl, C5_j cycloalkyl, OC, ¢
alkyl , aryl, heteroaryl, CONR;R;, CN or CF3; and wherein Rs is selected from OH, NR;R;,
halogen, C, ¢ alkyl, Cs_19 cycloalkyl, CN, CONR;R;, SO2NRR;, OC, ¢ alkyl, 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.



chl or ophenyl ) pi col i nam de, was prepared in a manner simlar to 1.3.1. LCMVE:
>98% @54 nm RT =1.38 min., mz =435 [M+H ' - WO

2011/ 0291WoORCT/123@310/ 048030 Exanple 1.3.21 PCT/US2010/048030

N- (3- Chl or0-4- (1, 3-di oxodi hydro- 1H i m dazo[ 5, 1-c] [ 1, 4] oxazi n- 2( 3H, 8H, 8aH) -
yl ) phenyl ) pi col i nam de PROCEDURE F: Step 1:To a stirred solution of

3-nor phline carboxylic acid (0.100 g; 0.627 mmol), DBU (187 iut ; 1.25

nmol ) 2-di chl oroet hane .(2.8 nlL) was ad hl or 0- 4-

nitr or{h&?jyfl i socyARaE &sPee %z?gg‘éen“@n %%GW? 8&%‘20{ ﬁ@tFeégﬁ?IF Ph8 mi xture was
heat e‘i’leﬁ‘lrotrllﬁgmg%lb@@ﬁﬁndpoﬁraﬁ%ﬁﬁr Hf@éas@gta'f@sr&sso@ﬁ?edﬁ@ﬁ‘l@hi(ﬁﬁR%@thiyl iHed with
nmet hyl ene chloride (15 nL), washed wth m), CO8 (10 ml)
and cmmnalrcam&xmsmgdhe: stvlaoﬂmwdlmlngstarmgtthehet:mamimapatddfui(cbne d‘drepcnméumae was
purified by acet at e/ hexanes 0 to

1 t th
0% ¢ GogtEond S Srcsvy totg B S St G o R P e T g o 5. 3
c [1,Sﬁhaﬁlaezaeﬁ%s&u@c(b%lérora uope, 1121, o e oyane b moazols
. M+ H* PROCEDURE G

Rs
Re
(@]

N\R4
4 N
Re Y/ Y \<
R | A
2 \ W
N X
R, H R,

wherein W, X, Y and Z are independently CH, N or CR3; wherein A is selected from O or S;
wherein R is selected from heteroaryl optionally substituted with one or more Rg, aryl, or a ring
such as a C;.3 membered ring containing C, O, S or N, optionally substituted with one or more Rg; wherein
R, is selected from: H, halogen, CF3, C, alkyl, Cs.19 cycloalkyl; wherein Rj is selected from: H,
halogen, CF3, Ci¢ alkyl, Cs_1¢ cycloalkyl; wherein R, may be combined with R3 to form
carbonyl, thiocarbonyl, or a ring such as a Cs.s membered ring containing C, O, S or N,
optionally substituted with one or more Rs; wherein Ry is selected from H, C,¢ alkyl, Cs.1o
cycloalkyl, aryl, heteroaryl optionally substituted with one or more R7; wherein R4 and Rs may
cyclize to form a Csg3 membered ring containing C, O, S or N, optionally substituted with one or
more Rg; wherein Rs is selected from: H, C;¢ alkyl, Cs.19 cycloalkyl, aryl, heteroaryl optionally
substituted with one or more Rg; wherein Rs and Rs may cyclize to form a C3; member ring
containing C, O, S or N, optionally substituted with one or more Rg; wherein Rg is selected from:
H, Cisalkyl, Cs.1 cycloalkyl, aryl, heteroaryl optionally substituted with one or more Rs. Rs
and R¢ may cyclize to form a Cs.; member ring containing C, O, S or N, optionally substituted
with one or more R7; wherein Ry is selected from: H, halogen, C.¢ alkyl, Cs.1 cycloalkyl, OC,
alkyl , aryl, heteroaryl, CONR;R;, CN or CF3; and wherein Rs is selected from OH, NR;R;,
halogen, C,¢ alkyl, Cs_1o cycloalkyl, CN, CONR;R;, SO2NRR;, OC,¢alkyl, CFs,0r a
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Step 2: To a stirred solution of 2-(2-chloro-4-nitrophenyl)tetrahydro-1H

i mdazo[ 5, 1-c][1, 4] oxazine-1, 3(211)-dione (0.106 g, 0.341 nmol) in ethanol
(5 m) wawoaddedotoun (11) chloride (0.323 g, 1.70 muol ) pamaISeo1e/04®act i on
m xture was heated at 80 C for 15 h. The reaction was cooled to room
tenperature, quenched with sat. NaHCO3, and the white precipitate was
filtered. The filtrate was partitioned between ethyl acetate (20 nlL) and

brine (15 nmL). The - 2011/ 029104PCT/ US2010/ 048030 .or gani ¢. phase .wa
S s L SR A R e e O AT
pr Odu%tdru% REWE R L€ 2 MRS ﬁéstiﬁféth&ﬂk%Hﬁwag %e%@ﬁ@ﬁ@%ﬁﬁé/m@& Wdep@rWi th

ethyl acetate/hexanes 0 to 70%to give 8

2- (4- anfivit- 2- chl or ophenyl ) t et rahydro- 1Hi nmi dazo [5,1-c] [1, 4] oxazine-1, 3
(2H) - dione, 1.2.21, (88%. LCMS: >98% @54 nm RT = 1.20 mn., mz = 282
[M+ HD193$t ep 3:Iivagmdpect] thd.iddention relates to methods for the treatment of a

N- (3-chl oro-4-(1, 3-di oxodi hydro- 1H i m dazo[ 5, 1-c] [ 1, 4] oxazin- . .

2( 3H, SruREyiienARHyIion 8B PHsHTIgease wiates spwstiovith MO HRA AeViKiiRia ar to

i g %éne['[% coﬁ%@%fn@tﬁed' stof'bf g[ad_'m%isl{’e?rirfg B-the Whthnial 2%ask Mhet cdﬂlﬁoﬂml e

N- ( 3- dobapeand afnbudt dfcox adiohywt the dysfuntit@zialthe daminjal, thd oxagound2asidgdH, 8aH) -y
I )phenélll)-S- fluoropi colinam de (TFA) Step 1:Exanple 1.3.22, N (3
- chl osBugueTreRreseitedly dfRP¥e- 1H i mi dazo [5, 1-¢] [1,4] oxazin-

Rs
Re

N——g,
z N
Rs Y/Y \<
SOE
N NG
R H

R;

wherein W, X, Y and Z are independently CH, N or CR3; wherein A is selected from O or S;
wherein R is selected from heteroaryl optionally substituted with one or more Rg, aryl, or a ring
such as a Cs.s membered ring containing C, O, S or N, optionally substituted with one or more
Rs; wherein R; is selected from: H, halogen, CF;, Cy alkyl, Cs_ o cycloalkyl; wherein R is
selected from: H, halogen, CF3, C,s alkyl, Cs_1o cycloalkyl; wherein R, may be combined with
R3 to form carbonyl, thiocarbonyl, or a ring such as a Cs.s membered ring containing C, O, S or
N, optionally substituted with one or more Rs; wherein Ry is selected from H, C,¢ alkyl, Cs.1o
cycloalkyl, aryl, heteroaryl optionally substituted with one or more R7; wherein R4 and Rs may
cyclize to form a Cs.s membered ring containing C, O, S or N, optionally substituted with one or
more Rg; wherein Rs is selected from: H, C;¢ alkyl, Cs.19 cycloalkyl, aryl, heteroaryl optionally
substituted with one or more Rg; wherein Rs and Rs may cyclize to form a C3; member ring
containing C, O, S or N, optionally substituted with one or more Rg; wherein Rg is selected from:
H, Cisalkyl, Cs.10 cycloalkyl, aryl, heteroaryl optionally substituted with one or more Rs. Rs

and R¢ may cyclize to form a Cs.; member ring containing C, O, S or N, optionally substituted



2(3H, 8H, 8all) -yl ) phenyl) - 3-f | uor opi col i nam de (TFA), was prepared in a
manner simlar to 1.3.4. LCVS: >98% @214 nm RT = 2.49 mn., mz = 405 [M
+ H' Exawpl2e1120281023 6- Chl oro-N-(3 -chl oro-4-(1, 3 -di oroaiusgaom48Bb i m dazo
[5,1-c] [1,4]oxazin-2(3H, 8H, 8aH)- yl)phenyl)picolinam de (TFA) WD

2011/ 029104PCT/ US2010/ 048030 Step

1: Exanpl el. 3. 23, 6- chIoro-N—(3 chl oro-4-(1, 3- dioxodihydro 1H i m dazo[ 5, 1-

c][1, 4].gxazin-2(3H4, 8H 8all)- e p T pared in a
e tE g dde R harom ot B D e Rihp ST S abI b oI, | 1
[M+ Hikyl %@'Hé{e?oa:{‘yl?’cgﬁ\lRle, CN or CF3; and wherein Ry is selected from OH, NRR,

N- (3- Chl'or 0-4- (1, 3-di oxodi hydro- 1H i m dazo[ 5, 1-¢c] [ 1, 4] oxazi n- 2(3H 8H, 8aH) -

yl ) phénidgp, rﬁlapﬂeﬂxéisze cralbikenCie CESN RY: FRANBIR2, 0C3.5 2kkyl, CF3, or
N (3-¢ ﬁlar%ga%eétlc(ahy accep?a%?e sa?t t elreof1 ora prﬂaldnqa%c%Lt?éahalca]cLelﬁtﬁJlg (yiear%\!a?l% thereof with

a drug known to treat the neurotransmission dysfunction and other disease states.
E. METABOTROPIC GLUTAMATE RECEPTOR ACTIVITY

[0194] 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
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.



2(3H, 8H, 8all) -yl ) phenyl )t hi ophene- 2- car boxam de, was prepared in a nmanner
simlar to 1.3.4. LCVE: >98% @14 nm RT = 2.63 mn., mz = 392.1 [M+t H
Exanpl e 1w0.286/029104 PCT/US2010/048030

N- (3- Chl or0-4- (1, 3-di oxodi hydro- 1H i m dazo[ 5, 1-c] [ 1, 4] oxazi n- 2( 3H, 8H, 8aH) -
yl ) phenyl ) t hi azol e- 2- car boxam de (TFA) - WO 2011/ 029104PCT/ US2010/ 048030
Step 1. Exanple 1.3.25, N (3 -chloro-4-(1,3 -dioxo di hydro-1H i m dazo

\[/\2:51- ﬁh‘éaii 4] o zei - 2 G%H"ﬂgﬁq{ 8aalyl%)-egalt hetgyggéis‘aégtlbgé- car ox?m' ggf( TFA) ,
as p ed in ﬂYFe%li QPN WCRE. B VPSS > $10%n} TRECOT 2 56
N (3! P maiond oh heflde Ol compRIRrdndicd o ol Moyed Pyainele 35k amt g -

concentration of agonist. If the compound acts as a potentiatior, an ECsy 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

ICsq 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 ECs, value of the agonist with increasing concentrations of the sample

compound (a leftward shift of the agonist concentration-response curve) is an indication of the

degree of mGluR4 potentiation at a given concentration of the sample compound. A decrease in

the maximal response of the agonist with increasing concentrations of the sample compounds,

with or without a rightward shift in agonist potency, is an indication of the degree of

noncompetitive antagonism at mGluR4. The second mode also indicates whether the sample

compounds also affect the maximum response to mGluR4 to agonists.

[0196] In particular, the compounds of the disclosed examples were found to have
activity in potentiating the mGluR4 receptor in the aforementioned assays, generally with an
ECs for potentiation of less than about 10 uM. One aspect of the disclosed compounds have
activity in potentiating rat and human mGluR4 receptors with an ECs, for potentiation of less
than about 500 nM. These compounds further caused a leftward shift of the agonist ECs, by
greater than 3-fold. These compounds can be 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

[0197] In one aspect, the invention relates to methods for the manufacture of a
medicament for potentiating mGluR4 receptor activity in a mammal comprising combining a

compound having a structure represented by a formula:
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yl ) phenyl ) t hi azol e- 4- car boxam de (TFA) Step 1: Exanple 1.3.26, N-(3
-chloro-4-(1,3 -dioxo di hydro-1Himdazo [5,1-c] [1, 4] oxazin-

2( 3H, 8H, 8a0kpryd2ypwhenyl )t hi azol e- 4- car boxam de (TFA), WRETAISe@andsd3o n a
manner simlar to 1.3.4. LCMS: >98% @14 nm RT = 2.42 mn., mz = 393.1
[M+ H ' Exanple 1.3.27

N- ( 3- Chl oro-4- (1, 3-di oxodi hydro-1H i m dazo[ 5, 1-c] [ 1, 4] oxazi n- 2( 3H, 8H, 8all) -
yl ) phenyl) -3, 5- difluoropicolinanmde (TFA) -z WO

2011/ 029104PCT/ US2010/ 048030 Step 1: Exanpl e\1.3,27, N-(3 -chloro-4-(1,3
-di oxo di hydro-1Him dazo [5, 1-c] [1, 4] °gxa
2(3H, 8H, 8all) -yl ) phenyl) -3, 5-di fl uoropi co
manner simlar to 1.3.4.

nanmvnde (TFA), was prepared in a
le (TFA) prep

z N
Y
Rz% )|\X’<’V A
N NG
R H R,

wherein W, X, Y and Z are independently CH, N or CRj; wherein A is selected from O or S;
wherein R is selected from heteroaryl optionally substituted with one or more Rg, aryl, or a ring
such as a C; 3 membered ring containing C, O, S or N, optionally substituted with one or more
Rs; wherein R; is selected from: H, halogen, CF;, Cy alkyl, Cs_ o cycloalkyl; wherein R is
selected from: H, halogen, CF;, C, ¢ alkyl, C;_4 cycloalkyl; wherein R, may be combined with
R3 to form carbonyl, thiocarbonyl, or a ring such as a Cs.s membered ring containing C, O, S or
N, optionally substituted with one or more Rg; wherein Ry is selected from H, C, ¢ alkyl, Cs.
cycloalkyl, aryl, heteroaryl optionally substituted with one or more R7; wherein R4 and Rs may
cyclize to form a C;_g membered ring containing C, O, S or N, optionally substituted with one or
more Rg; wherein Rs is selected from: H, C;¢ alkyl, Cs.19 cycloalkyl, aryl, heteroaryl optionally
substituted with one or more Rg; wherein Rs and Rg may cyclize to form a C;; member ring
containing C, O, S or N, optionally substituted with one or more Rg; wherein Rg is selected from:
H, C,¢alkyl, Cs_19 cycloalkyl, aryl, heteroaryl optionally substituted with one or more Rs. Rs
and R¢ may cyclize to form a Cs.; member ring containing C, O, S or N, optionally substituted
with one or more R; wherein R; is selected from: H, halogen, C, ¢ alkyl, C5_j cycloalkyl, OC, ¢
alkyl , aryl, heteroaryl, CONR;R;, CN or CF3; and wherein Rs is selected from OH, NR;R;,
halogen, C, ¢ alkyl, Cs_19 cycloalkyl, CN, CONR;R;, SO2NRR;, OC, ¢ alkyl, CF;, or a
pharmaceutically acceptable salt thereof or a pharmaceutically acceptable derivative thereof with

a pharmaceutically acceptable carrier.

[0198] 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
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LCVS: >98% @14 nm RT = 2.59 mn., mz = 423.1 [M H ' Exanple 1.3.28

5- Chl oro- N-(3-chl oro-4-(1, 3-di oxodi hydro- 1Hi m dazo[ 5, 1-c] [ 1, 4] oxazi n- 2( 3H,
8H, 8aH) - wbhyptiemgionf ur an- 2- car boxani de Step PCT/US2010/048030

1: Exanpl el. 3. 28, 5-chl oro- N- ( 3-chl or o- 4- (1, 3- di oxodi hydro- 1Hi m dazo[ 5, 1-
c][1, 4] oxazi n-2(3H, 8H, 8all) -yl ) phenyl ) furan-2-carboxam de, was prepared in
a nanner simlar to 1.3.4. LCVM5: >98% @14 nm RT = 2.69 nn., mz = 410.0

M + " EX | 1.3.2 . . .. ..
o ( 5 oGV R Eubinvisd el HRioB s mals 6 s YRR EORPERS CATDIME 1 Far) - y
1) Phemyghd dfcldbbd QS ARIEaL nRaTcdEo Trosii0R: 20k Y FASH 4RGS0 RAR4BRAR:

or diluent.
G. USES OF COMPOUNDS

[0199] 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 a
formula:

Rs
Re

N—g,
z N
SO0
R, )|\ W A
N NG
R H

R,

wherein W, X, Y and Z are independently CH, N or CR3; wherein A is selected from O or S;
wherein R, is selected from heteroaryl optionally substituted with one or more Rg, aryl, or a ring
such as a Cz.3 membered ring containing C, O, S or N, optionally substituted with one or more
Rs; wherein R; is selected from: H, halogen, CF;, Cy alkyl, C;_ o cycloalkyl; wherein Rj is
selected from: H, halogen, CF3, C, alkyl, Cs_1o cycloalkyl; wherein R, may be combined with
R; to form carbonyl, thiocarbonyl, or a ring such as a C; 3 membered ring containing C, O, S or
N, optionally substituted with one or more Rs; wherein Ry is selected from H, C,¢ alkyl, Cs.1o
cycloalkyl, aryl, heteroaryl optionally substituted with one or more R7; wherein R4 and Rs may
cyclize to form a Cs.s membered ring containing C, O, S or N, optionally substituted with one or
more Rg; wherein Rs is selected from: H, C; ¢ alkyl, Cs1 cycloalkyl, aryl, heteroaryl optionally
substituted with one or more Rg; wherein Rs and Rs may cyclize to form a C3;; member ring
containing C, O, S or N, optionally substituted with one or more Rg; wherein Rg is selected from:
H, Cisalkyl, Cs.10 cycloalkyl, aryl, heteroaryl optionally substituted with one or more Rs. Rs

and R¢ may cyclize to form a C;; member ring containing C, O, S or N, optionally substituted
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Step 1l:Exanple 1.3.29, N (3 -chloro-4-(1,3 -dioxo di hydro-1Hi m dazo
[5,1-c] [1,4] oxazin- 2(3H, 8H,8all)-yl)phenyl)-6-fluoropicolinam de (TFA),
was prepaweadoivpatoganner simlar to 1.3.4. LCMS: >98% @PETASAM0/0R8D36= 2. 71
mn., mz = 405.1 [M+ H' Exanple 1.3.30

N- ( 3- Chl or 0- 4- ( 1- oxo- 3-t hi oxodi hydro- 1Hi m dazo[ 5, 1-c] [ 1, 4] oxazi n-2(3H, 8H, 8
aH) - yl)phenyl) pi col i nam' de St ep 1: Exanple 1.1. 30,

2(4amn020hloo | oxohexa roi m dazo D

a] pyr i"dMHenE& A9 Kie %rlé 5%‘ Hﬂ%p’iﬁﬁl\og%{% %ﬁﬁﬁ\#&ﬁ qs 380 Yoloadyl, Pens:

>98% @A &gﬂ hBEErO'aryll é%NRl  CRIF CF, 348 IMrdin il is &tlé‘d?edszéﬁmlmkz,z 30,

2- (4- am’no- 2-"chl or opheny1) - § t hi oxoﬁexahydrm m dazo[ 1

a] pyr indloged,(GH)pikghe( s megclpr ey a€Bd CIONRy RaeSOHENR RonDiCak al:ktyl TR, @k LCVS: >98%

@54 n Warmaceutlcallg gcceptable srr{t thelreof8 or a pMarmaweutlcally acceptable derivative thereof.

[0200] 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 disease) in a subject, for example a mammal or a human.
H. KITS

[0201] In one aspect, the invention relates to kits comprising a compound having a

structure represented by a formula:

Rs
Re
(@]

N\R4
4 N
Re Y/ Y \<
R | A
2 \ W
N X
R4 H R,

wherein W, X, Y and Z are independently CH, N or CR3; wherein A is selected from O or S;
wherein R is selected from heteroaryl optionally substituted with one or more Rg, aryl, or a ring
such as a Cz.3 membered ring containing C, O, S or N, optionally substituted with one or more
Rs; wherein R; is selected from: H, halogen, CF;, Cy alkyl, Cs_ o cycloalkyl; wherein R is
selected from: H, halogen, CF3, C,5 alkyl, Cs.1o cycloalkyl; wherein R, may be combined with
R3 to form carbonyl, thiocarbonyl, or a ring such as a Cs.s membered ring containing C, O, S or
N, optionally substituted with one or more Rs; wherein Ry is selected from H, C,¢ alkyl, Cs.1o
cycloalkyl, aryl, heteroaryl optionally substituted with one or more R7; wherein R4 and Rs may

cyclize to form a Cs.s membered ring containing C, O, S or N, optionally substituted with one or
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WO 2011/ 029104PCT/ US2010/ 048030 Step

3: Exanpl el. 3. 30, N- ( 3- Chl or 0- 4- ( 1- oxo- 3-t hi oxodi hydro- 1Hi m dazo[ 5, 1-

c] [ 1, 4] oxw@i20t122844 8H, 8all) - yl ) phenyl ) pi col i nam de, was PpTA[S2010848080 a

manner simlar to 1.3.4. LCVS: 93.0% @214 nm RT = 2.93 mn., mz =403 [M
+ H ' Exanple 1.3.31

N- ( 3- Chl or o- 4- (1 oxo 3-t hi oxodi hydr o- 1H i m dazo[ 5, 1-c] [ 1, 4] oxazi n-2(3H, 8H, 8

aH) - y en 2|n rbo | de ep 1: le 1. 3.31, .

(3 SPB RG-SR GSs Se A EROREIT Ky ket b e[k iy bty optionally
2(1H, 3thetdnd %ﬁﬁl%‘ﬂ@BYthPé’R%Zd/Hb?elgR%%@%My%chi@té f&rn’?ﬁ’@'@ ?%ehii‘)e@rl nner
simlar to 1. % @14 nm ="268 mn., M H
Exanplcentaindng3@, @- it O optionally substituted with one or more Rg; wherem R6 is selected from:

N- ( 3- ﬁ]lé)&%lk%rl (C13 IOO)c(y(I)clo?’allgy ! a(tjr)frf)%ete oary OJI_)lt_liélllarHy su%stgtutegi Wllh[one O]T(I?I)l(oéll’% 0 ﬁ( 3H 8H 8
and R¢ may cyclize to form a Cs; member ring containing C, O, S or N, optionally substituted
with one or more R7; wherein Ry is selected from: H, halogen, C.¢ alkyl, Cs.1 cycloalkyl, OC,
alkyl , aryl, heteroaryl, CONR;R;, CN or CF3; and wherein Rs is selected from OH, NR;R;,
halogen, C,¢ alkyl, Cs_10 cycloalkyl, CN, CONR;R;, SO2NRR;, OC, ¢ alkyl, CF3, 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.

[0202] 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.

[0203] In further aspects, the kits can comprise one or more other components (e.g., one
or more of a drug having a known side-effect of increasing metabotropic glutamate receptor
activity, a drug known to treat a disorder associated with increasing metabotropic glutamate
receptor activity, and/or a drug known to treat the neurotransmission dysfunction and other
disease states) and instructions for coadminstration to a patient with one or more disclosed
compounds, compositions, and/or products. For example, a drug manufacturer, a drug reseller, a
physician, or a pharmacist can provide a kit comprising one or more other components (¢.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.



yl ) phenyl ) pi col i nam de Step 1: Exanple 1. 3. 32,

6- chl or o- N- (3-chl or o- 4- ( 1- oxo- 3-t hi oxot et rahydr oi m dazo[ 1, 5-

a] pyri di woQeH/@MH08H) - yl ) phenyl ) picolinam de (TFA), WwaPCHSpE0AdmBn a
manner simlar to 1.3.4. WD 2011/ 029104PCT/ US2010/ 048030 LCMS: >98% @14
nm RT = 3.11 min., mz = 437.0 [M+ H ' Exanple 1.3.33

N- ( 3- Chl or 0- 4- ( 1- oxo- 3-t hi oxodi hydro-1Hi m dazo[ 5, 1-c] [ 1, 4] oxazi n-2(3H, 8H, 8
aH) - ;él )ghen&%hi ophene- 2- carboxam de Step 1: Exanple 1. 3. 33,

N- ( 3- chl BEBEHMINTAko- 3- t hi oxot et r ahydr oi m dazo[ 1, 5- a] pyri di n-

2(1H, 3H,511) -yl ) phenyl ) t hi ophene- 2- car boxam de, was prepared in a manner

simlap264 1. 3. 4hclsENRying 2 8IMAR2A4 patTorfRlsoas 4o BRI thod¥ o oTdiftdG-sRill i + H
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.

[0205] Several methods for preparing the compounds of disclosed herein are illustrated
in the following Examples. Starting materials and the requisite intermediates are in some cases
commercially available, or can be prepared according to literature procedures or as illustrated
herein. All reactions were carried out under an argon atmosphere employing standard chemical
techniques. Solvents for extraction, washing and chromatography were HPLC grade. All
reagents were purchased from Aldrich Chemical Co. at the highest commercial quality and were
used without purification. Microwave-assisted reactions were conducted using a Biotage
Initiator-60. All NMR spectra were recorded on a 400 MHz Bruker AMX NMR. 'H chemical
shifts are reported in J values in ppm downfield from TMS as the internal standard in DMSO.
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 O values in ppm with the DMSO carbon peak set to 39.5 ppm. Low resolution mass
spectra were obtained on an Agilent 1200 LCMS with electrospray ionization. High resolution
mass spectra were recorded on a Waters QToF-API-US plus Acquity system with electrospray
ionization. Analytical thin layer chromatography was performed on 250 uM silica gel 60 Fas4
plates. Merck silica gel (60, particle size 0.040-0.063 mm) was used for flash column
chromatography. Analytical HPLC was performed on an Agilent 1200 analytical LCMS with
UV detection at 214 nm and 254 nm along with ELSD detection. Preparative purification of

library compounds was performed on a custom Agilent 1200 preparative LCMS with collection
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Example 1.3.34

N- ( 3- Chl or 0- 4- ( 1- oxo- 3-t hi oxodi hydro-1H i m dazo[ 5, 1-c] [ 1, 4] oxazi n-2(3H, 8H, 8
aH) - yl) pNeryiywehioazol e- 2- car boxam de Step 1: Exanpl e 1. BCBAIS2010/048030

N- (3-chl oro- 4- (1- oxo- 3-t hi oxot et r ahydr oi m dazo[ 1, 5- a] pyri di n-

2(1H, 3H,511) -yl ) phenyl ) t hi azol e- 2- car boxam de (TFA), was prepared in a
manner simlar to 1.3.4. LCVMS: >98% @214 nm RT = 2.86 min., nfz = 409.0

[M+ H. ' 2011/ 029104PCT/ US2010/ 048030 FExanpl e .1. 3. 35 . .

N- (3- g\%@%@ 589496%9{1+f§@@§f§ﬁ9émaﬁﬁwﬁia@@}lﬂ}@[ %aaa%%zgfﬁi MRS, 8H, 8
aH) - 3(11—) Wﬁ}’“%tﬁMR%hSﬁié@l‘]%MS’&ﬁMﬁ(e%\@_@).13 Exanpl e 1.3. 35,

N- ( 3-chl or o- 4- (1- oxo- 3-'t hi oxot et rahydr oi m dazo[ 1, 5- a] pyri di n-

2(1H, 3H,511) -yl ) phenyl ) t hi azol e- 4- car boxam de (TFA), was prepared in a
mannerld0206ki | ar tlhieToldowing is a summary of exemplified compounds below. As stated above,

the examples represent aspects of the present invention and are not intended to be limiting

thereof:

Example 1.3.1: N-(4-(1,3-dioxotetrahydroimidazo[1,5-a]pyridin-2(1H,3H,5H)-yl)-3-
methoxyphenyl)picolinamide

Example 1.3.2: N-(3-chloro-4-(1,3-dioxotetrahydroimidazo|[1,5-a]pyridin-2(1H,3H,5H)-
yl)phenyl)picolinamide

Example 1.3.3: N-(4-(1,3-dioxotetrahydroimidazo[1,5-a|pyridin-2(1H,3H,5H)-
yl)phenyl)picolinamide

Example 1.3.4: N-(3-Chloro-4-(1,3-dioxotetrahydroimidazo[1,5-apyridin-2(1H,3H,5 H)-
yl)phenyl)-6-fluoropicolinamide (TFA)

Example 1.3.5: N-(3-Chloro-4-(1,3-dioxotetrahydroimidazo[1,5-apyridin-2(1H,3H,5 H)-
yl)phenyl)thiazole-4-carboxamide (TFA)

Example 1.3.6: N-(3-Chloro-4-(1,3-dioxotetrahydroimidazo[1,5-apyridin-2(1H,3H,5 H)-
yl)phenyl)pyrimidine-4-carboxamide

Example 1.3.7: N-(3-Chloro-4-(1,3-dioxotetrahydroimidazo[1,5-apyridin-2(1H,3H,5 H)-
yl)phenyl)-3-fluoropicolinamide (TFA)

Example 1.3.8: 5-Chloro-N-(3-chloro-4-(1,3-dioxotetrahydroimidazo[ 1,5-a]pyridin-
2(1H,3H,5H)-yl)phenyl)furan-2-carboxamide

Example 1.3.9: N-(3-chloro-4-(1,3-dioxo-1H-pyrrolo[1,2-c]imidazol-

2(3H,5H,6H,7H,7aH)-yl)phenyl)picolinamide

Example 1.3.10: N-(3-chloro-4-(1-ox0-3-thioxotetrahydroimidazo[1,5-a]pyridin-
2(1H,3H,5H)phenyl)picolinamide

Example 1.3.11: N-(3-chloro-4-(3-methyl-2,5-dioxoimidazolin-1-yl)phenyl)picolinamide

Example 1.3.12: N-(3-chloro-4-(2,4-dioxo-1,3-diazaspiro[4.5]decan-3-
yl)phenyl)picolinamide

Example 1.3.13: N-(3-chloro-4-(2,4-dioxo-1,3-diazaspiro[4.4]nonan-3-
yl)phenyl)picolinamide



LCVS: >98% @214 nm RT 2.73 min., mz = 409.0 [M+ H' Exanple 1.3.36

N- ( 3- Chl or 0- 4- ( 1- oxo- 3-t hi oxodi hydro-1H i m dazo[ 5, 1-c] [ 1, 4] oxazi n-2(3H, 8H, 8
aH) - yl ) phEoye)17028108- di f | uor opi col i nam de Step 1: Exanpl e PCTRIS2@0/048030

N- (3-chl oro- 4- (1- oxo- 3-t hi oxot et r ahydr oi m dazo[ 1, 5- a] pyri di n-

2(1H, 3H,511) -yl ) pheny1) - 3, 5-di f | uoropi col i nam de (TFA), was prepared in a
manner simlar to 1.3.4. LCVS: >98% @14 nm RT = 2.89 mn., mz = 439.1[ M
+ H' WD 2011/ 029104PCT/ US2010/ 048030 Exanple 1.3.37

5-Chl oro- N- (3-chl or o- 4- (1- oxo- 3-t hj oxodi hydro-1H-i m dazo[ 5, 1-c] [ 1, 4] oxazi n-
2( 3H, dHaBRlg L3yH) phe%zchle%ﬁ(@@&?@o% gaspisg Alogtapsanpl e 1. 3. 37,

5- chl or o- N- ( 3- chl or oyAphanydlpecodnemidsx ot et r ahydr oi mi dazo[ 1, 5-

Example 1.3.15:

Example 1.3.16:

Example 1.3.17:

Example 1.3.18:

Example 1.3.19:

Example 1.3.20:

Example 1.3.21:

Example 1.3.22:

Example 1.3.23:

Example 1.3.24:

Example 1.3.25:

Example 1.3.26:

Example 1.3.27:

Example 1.3.28:

N-(3-chloro-4-(2,4-dioxo-1,3-diazaspiro[4.6 Jundecan-3-
yl)phenyl)picolinamide

(8)-N-(3-chloro-4-(4-isopropyl-4-methyl-2,5-dioxoimidazolidin-1-
yl)phenyl)picolinamide

(R)-N-(3-chloro-4-(4-isopropyl-4-methyl-2,5-dioxoimidazolidin-1-
yl)phenyl)picolinamide

N-(3-chloro-4-(4,4-dimethyl-2,5-dioxoimidazolidin-1-
yl)phenyl)picolinamide

(R)-N-(4-(4-Benzyl-4-methyl-2,5-dioxoimidazolidin-1-yl)-3-
chlorophenyl)picolinamide

(8)-N-(4-(4-benzyl-4-methyl-2,5-dioxoimidazolidin-1-yl)-3-
chlorophenyl)picolinamide

N-(3-Chloro-4-(1,3-dioxodihydro-1H-imidazo[5,1-c][1,4]oxazin-
2(3H,8H,8aH)-yl)phenyl)picolinamide

N-(3-Chloro-4-(1,3-dioxodihydro-1H-imidazo[5,1-c][1,4]oxazin-
2(3H,8H,8aH)-yl)phenyl)-3-fluoropicolinamide (TFA)

6-Chloro-N-(3-chloro-4-(1,3-dioxodihydro-1H-imidazo[5,1-¢][1,4]oxazin-
2(3H,8H,8aH)-yl)phenyl)picolinamide (TFA)

N-(3-Chloro-4-(1,3-dioxodihydro-1H-imidazo[5,1-c][1,4]oxazin-
2(3H,8H,8aH)-yl)phenyl)thiophene-2-carboxamide

N-(3-Chloro-4-(1,3-dioxodihydro-1H-imidazo[5,1-c][1,4]oxazin-
2(3H,8H,8aH)-yl)phenyl)thiazole-2-carboxamide (TFA)

N-(3-Chloro-4-(1,3-dioxodihydro-1H-imidazo[5,1-c][1,4]oxazin-
2(3H,8H,8aH)-yl)phenyl)thiazole-4-carboxamide (TFA)

N-(3-Chloro-4-(1,3-dioxodihydro-1H-imidazo[5,1-c][1,4]oxazin-
2(3H,8H,8aH)-yl)phenyl)-3,5-difluoropicolinamide (TFA)

5-Chloro-N-(3-chloro-4-(1,3-dioxodihydro-1H-imidazo[5,1-c][1,4]oxazin-
2(3H,8H,8aH)-yl)phenyl)furan-2-carboxamide
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a] pyridin-2(1H, 3H, 5H) -yl ) phenyl ) f ur an- 2- car boxam de, was prepared in a

manne

aH) -y

r simlar to 1.3.4. LCWVE:
[M+ H 'w&eanpi2elod. 3. 38

N- ( 3- Chl or 0- 4- ( 1- oxo- 3-t hi oxodi hydro- 1Hi m dazo[ 5, 1-c] [ 1, 4] oxazi n- 2(3H, 8H, 8
6-fl uoropi colinam de Step 1: Exanple 1. 3. 38,

| ) phenyl) -

>98% @214 nm RT = 2.98 nmin., mz

PCT/US2010/048030

N-(3-chl oro-4-(1-oxo-3-thioxotetrahydroi m dazo[ 1, 5-a] pyri di n-

2( 1H
manne

+ H ' Exanple 1. 3. 3904
N- ( 3- Chl or 0- 4- ( 1- oxo- 3-t hi oxodi hydro-1Hi m dazo[ 5, 1-c] [ 1, 4] oxazi n-2(3H, 8H, 8

Pl Y20 “e”é@@ Chlopts I8y -mickiost b 1 AP

ared in

S H)-shphomvxpdhoteiestnaniyid 048030

aH) - y|Bxetpteyll} 303- f | W6tphbod-#rdmixde3-thioxodihydro-1H-imidazo[5,1-c][1,4]oxazin-

Example 1.3.31:

Example 1.3.32:

Example 1.3.33:

Example 1.3.34:

Example 1.3.35:

Example 1.3.36:

Example 1.3.37:

Example 1.3.38:

Example 1.3.39:

Example 1.3.40:

Example 1.3.41:

Example 1.3.42:

Example 1.3.43:

Example 1.3.44:

2(3H,8H,8aH)-yl)phenyl)picolinamide

N-(3-Chloro-4-(1-ox0-3-thioxodihydro-1H-imidazo[5,1-c][1,4]oxazin-
2(3H,8H,8aH)-yl)phenyl)pyrazine-2-carboxamide

6-Chloro N-(3-chloro-4-(1-ox0-3-thioxodihydro-1H-imidazo[5,1-
c][1,4]oxazin-2(3H,8H, 8aH)-yl)phenyl)picolinamide

N-(3-Chloro-4-(1-ox0-3-thioxodihydro-1H-imidazo[5,1-c][1,4]oxazin-
2(3H,8H,8aH)-yl)phenyl)thiophene-2-carboxamide

N-(3-Chloro-4-(1-ox0-3-thioxodihydro-1H-imidazo[5,1-c][1,4]oxazin-
2(3H,8H,8aH)-yl)phenyl)thiazole-2-carboxamide

N-(3-Chloro-4-(1-ox0-3-thioxodihydro-1H-imidazo[5,1-c][1,4]oxazin-
2(3H,8H,8aH)-yl)phenyl)thiazole-4-carboxamide

N-(3-Chloro-4-(1-ox0-3-thioxodihydro-1H-imidazo[5,1-c][1,4]oxazin-
2(3H,8H,8aH)-yl)phenyl)-3,5-difluoropicolinamide

5-Chloro-N-(3-chloro-4-(1-oxo-3-thioxodihydro-1H-imidazo[5,1-
c][1,4]oxazin-2(3H,8H,8aH)-yl)phenyl)-furan-2-carboxamide

N-(3-Chloro-4-(1-ox0-3-thioxodihydro-1H-imidazo[5,1-c][1,4]oxazin-
2(3H,8H,8aH)-yl)phenyl)-6-fluoropicolinamide

N-(3-Chloro-4-(1-ox0-3-thioxodihydro-1H-imidazo[5,1-c][1,4]oxazin-
2(3H,8H,8aH)-yl)phenyl)-3-fluoropicolinamide

N-(3-chloro-4-(1,3-dioxodihydro-1H-imidazo[5,1-c][1,4]thiazin-
2(3H,8H,8aH)-yl)phenyl)picolinamide

N-(3-chloro-4-(1,3-dioxodihydro-1H-imidazo[5,1-c][1,4]dioxothiazin-
2(3H,8H,8aH)-yl)phenyl)picolinamide

N-(3-chloro-4-(1,3-dioxodihydro-1H-imidazo[5,1-c][1,4]thiazin-
2(3H,8H,8aH)-yl)phenyl)-6-fluoropicolinamide

N-(3-chloro-4-(1,3-dioxodihydro-1H-imidazo[5,1-c][1,4]thiazin-
2(3H,8H,8aH)-yl)phenyl)thiazole-4-carboxamide

tert-butyl-2-(2-chloro-4-(picolinamide)phenyl)-1,3-

__ 89 __
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Step 1: Exanple 1.3.39

N- ( 3-chl or o- 4- (1- oxo- 3-t hi oxot et rahydr oi m dazo[ 1, 5- a] pyri di n-

2( 1H, 3H, Sy0)2e1oepteeny 1) - 3-fl uoro pi col i nam de (TFA), WwaPCPUSRpE0AEBN a

manner simlar to 1.3. 4. LCMS: >98% @214 nm RT = 2.77 min., mz = 421.1

[M+ H' WO 2011/029104PCT/ US2010/ 048030 Exanple 1.3.40

N- (3-chl oro-4- (1, 3-di oxodi hydro-1H i m dazo[ 5, 1-c] [ 1, 4] t hi azi n-2( 3H, 8H, 8all)

- yl) phenyl) pi col i nam.de, St I . 1. 40,

2. {22 Eht of or 8- it r oprUPA DS AABPURORL P Y A 61 ) cqsporylate

[1,4]thiazine-1,3(211)-dione, was prepared in a manner simlar to 1.1.1.

LOVs: Bogwdedd45nm  RF(Gchlomed-l . A-dioxetetrabydpimigazall 5-Apyrapink iR G40 Wz ,

CDC13): 6 8.42 (d, 1pHenypi@laidrde, 8.26-8.23 (m 1 H), 7.53-7.50 (m 1 H),

4.55-4.51 (m 1 H, 4.35-4.25 (m 1 H), 3.29-3.20 (m 1 H, 3.09-3.06 (m 1

H , 2.8ample/B34m 2 H)-(3-2h1bfr2( Béncftipl- 11B-tbxotRRUSHERSIREdd40[ 1,5-a]pyrazin-
2(1H,3H,5H)-yl)phenyl)picolinamide

Example 1.3.47: N-(3-chloro-4-(7-(methylsulfonyl)-1,3-dioxotetrahydroimidazo[1,5-
alpyrazin-2(1H,3H,5H)-yl)phenyl)picolinamide

Example 1.1-1.3

The compounds claimed in this invention can be prepared according to the following

general procedure methods.

Examples of cyclic amides of type 1.3 can be prepared as outlined in Scheme 1. Starting
from the appropriately substituted amino acids (or amino esters), cyclization with isocyanates (or
isothiocyanates) under basic conditions provides intermediate of type 1.1. Reduction of the

nitroarene yields the anilines (1.2) followed by acylation gives Examples 1.3.

SCHEME 1
THF:2N NaOH, or Rs o
R O DBU, DMF or 1,2- Rz Zn, HCI:MeOH, or
3 _Rs dichloroethane R—N N Raney Ni, H,, MeOH, or
Ry O Y | N
R1/NH X\\.\ X Y .0 SpClz, EtOH, heat, or
S N*" 5% PYC, MeOH, H,
N N R h
|// 11 0
R NO,
Rs
R o RZHO
Ra2
R4COCI, DIEA, DMF, or  R~N_ |
R—N N N 7// X (0]
T | R,CO,H, HATU, DMF V| L
X e 13 R N™ "Ry

NH,



Step 2: The 2-(2-chloro-4-nitrophenyl)tetrahydro-1Himdazo [5,1
-c][1,4]thiazine- 1,3(2H)-dione (124 ng, 0.38 mvol) and 5% Pt sul fided on
carbon (16 201/0201004 mmol ) were added to a flask under &cgars20ivesdeanol (8
m.) was added. The flask was purged with vacuum and H2 gas, then H2 gas was
applied by balloon (1 atm with stirring for about 18 hours. The m xture
was diluted with MeOH and poured through Celite, washing with MeOH The
filtrate was concentrated under vacuumto give about 125 ng of crude
product. The conpound was purified by chromatography on silica gel (12 g)
eluting with a 0-to-50% A-to-B gradient (Ais DCM B is 10% MeOH DCM wi t h
1% amoni um hydr oxi de) to give 67 ng of 2-(4-am no-2-

chl orophenyl )t et rahydro- 1H i m dazéxfbple 1-X][ 1, 4] t hi azi ne-1, 3 (211)-di one,
1.2.40. - WD 2011/029104PCT/ US2010/ 048030 LCVS: >98% @54 nm RT = 1.02
mn., mz =297.8 [M+ H"' 1H NWR (400 MHz, CDCl13): 6 7.01 (d, 1 H J= 8.6
Hz),678(d1 (m 1 H,
AL NE;I -d, 3‘d13xc§etm1é/dr0§m§ﬂaz§[5%9affghdl% iﬂlm‘h@% 825% S amh,
2.83-2.68 (m 2 H), 2.61- 2 Sﬁle(hquphdﬂ)'l)plSDblymrdexarrpl e 1 3. 40,

N (3-chl oro-4-(1, 3-di oxodi hydro-1Hi m dazo[ 5, 1-c] [ 1, 4] t hi azi n-

2(3H, 8H, 8aH) -yl ) phenyl ) pi col i nam de, was prepar ed in a manner simlar to
1.3.1. LCVE: >98% @54 nm RT A 3 mn., mz = 402.9 [M+ H' Exanple
1.3.41

N- (3-chl oro-4-(1, 3-di oxodi hydr ¢- 1I¥)F @iﬂﬂél c] [ 1, 4] di oxot hi azi n-2( 3H, 8H,

8aH) - yl)phenyl) pi col i nam de

PROCEDURE A:

Step1: A mixture of pipecolinic acid (500 mg; 3.87 mmol), 2-methoxy-4-
nitrophenylisocyanate (902 mg; 4.65 mmol) and 9:1 THF:2 M NaOH were reacted in a
microwave vessel at 160 °C for 10 min. The reaction mixture was then cooled to rt and purified
by column chromatography (1:1, EtOAc:hexanes) to afford 736 mg of 2-(2-methoxy-4-
nitrophenyl)tetrahydroimidazo[1,5-a]pyridine-1,3(2H,5H)-dione, 1.1.1, (62%).

LCMS: >98% @, 254 nm, Ry = 2.60 min., m/z = 306.2 [M + H]"

PROCEDURE B:

Step 2: A mixture of 2-(2-methoxy-4-nitrophenyl)tetrahydroimidazo[1,5-a]pyridine-
1,3(2H,5H)-dione (736 mg; 2.41 mmol) and 1:1 1IN HC1:MeOH (25 mL) was treated with Zn
dust (789 mg; 12.1 mmol), slowly to the mixture over a period of 1 hour. The reaction was
quenched with 2N NaOH and then extracted with CH,Cl,. The organic extracts were
concentrated and 2-(4-amino-2-methoxyphenyl)tetrahydroimidazo[ 1,5-a]pyridine-1,3(2H,5H)-

dione was used without further purification, 1.2.1.

9] —



PROCEDURE |: Step 1:N-(3 -chloro-4-(1 ,3 -dioxo di hydro-1Himdazo [5,1
-c][1,4]thiazin-2(3H 8H, 8aH)- yl)phenyl) picolinamde (60 ng, 0.15 nmol)
was stirrwo220n/eHa€l2 (2.0 nL) at 0C. m CPBA (67 ng, 0. BOTMsR010/078039 was
added in tw equal portions about 5 mnutes apart. The reaction was stirred
about 1 hr at OC then allowed to warmto roomtenperature and stirred for
another 2 hrs. The reaction was then concentrated and purified by

rever ses ph: 15-to- r.adi ent r 0.1%FA) followed by free
basi @L%%@%'@%%%Mf@é &W-o’#&-ﬂzfﬁ,}\%%]&oxodi hydro- 1Hi mi dazo [5, 1
-c][1, 4] dioxothiazin-2(3H, 8H 8aH)-yl)phenyl)pico linamde, 1.3.41, (57%.
WD 2011/ 029104PCT/ US2010/ 048030 LCMS: >98% @54 nm RT = 1.24 min., mz =
435. 0 PRAGEBPUREIEH NVR (400 MHz, DMSO-d6): 6 11.04 (m 1 H), 8.77 (d, 1 H, J
= 4.5 Hz), 8.26 (dd, 1 H J = 8.4, 2.3 Hz), 8.17 (d, 1 H, J = 7.8 Hz),
8.11-7.99 (m 2 H), 7.72-7.69 (m 1 H), 7.46-7.40 (m 1 H), 4.85-4.63 (m 1

H) , éx S‘aﬂf‘%% ?e‘lg ( nﬂo amburedf 8924 3nfiRo-LhethodphedyROrahydfoifiMazd 1-a]p3ridfhel( m 1

N- ( 3- IEA(BHSH- ctlm;tes(QdD 00 890 dnpol) ks DMEIE7OL5wWas edded, DIFAN(A gt 2(R3HBb)8aH) -

1) ph | i de, St - EX 1.3.42, . .
2 (5 anbotet psolhgRERe PR EFumes RodimmsEr b fpcioppispugs pgs stimed at 5
2('3H, 84, o%@ﬁﬁgm Ia)uﬂ) hf%ﬂ)éloMeB kR 7 Ah 8 Whs kRS WRKX &, 06, anWaE OPr BRI Bhi¢ Ryd WRNNer

simlar to :
concentrated and purified by flash column chromatography (EtOAc) yielding N-(4-(1,3-

dioxotetrahydroimidazo[1,5-a]pyridin-2(1H,3 H,5 H)-yl)-3-methoxyphenyl)picolinamide, 1.3.1.

LCMS: >98% @ 254 nm, R = 1.85 min., m/z =381.1 [M+ H]"

Example 1.3.2

N-(3-chloro-4-(1,3-dioxotetrahydroimidazo[1,5-a]pyridin-2(1 H,3H,5 H)-yl)phenyl)picolinamide

O

Step 1: Example 1.1.2, 2-(2-chloro-4-nitrophenyl)tetrahydroimidazo[1,5-a]pyridine-

1,3(2H,5H)-dione, was prepared in a manner similar to 1.1.1.

LCMS: >98% @ 254 nm, Ry =2.79 min., m/z =310 [M + H]

Step 2: Example 1.2.2, 2-(4-amino-2-chlorophenyl)tetrahydroimidazo[1,5-a]pyridine-

1,3(2H,5H)-dione, was prepared in a manner similar to 1.2.1.

— 9 __



LCVS: >98% @54 nm RT = 1.35 min., mz = 420.8 [M+ H' Exanple 1.3.43

N- (3-chl oro-4- (1, 3-di oxodi hydro-1H i m dazo[ 5, 1-c][ 1, 4] t hi azi n-2( 3H, 8H, 8aH) -
yl ) phenylwohnbazabmw44- car boxam de - WO 2011/ 029104PCT/ USRZOABLQ48@B360 St ep

1: Exanpl e 1. 3. 42,

N- (3-chl oro-4-(1, 3-di oxodi hydro-1Hi m dazo[ 5, 1-c] [ 1, 4] t hi azi n-

2(3H, 8H, 8all) -yl ) phenyl )t hi azol e- 4- car boxam de, was prepared in a manner

imlar.tg 1.3 . >98% @54 = 1. in., mz = 408.9 [M '
ith@QMgf%ﬁ%?@%k&@u&%16%%}%%‘&515%@54@4”@, 9. 27 (d, 1[ H, +JH]:
1.9 Hz), 8.57 (s, 1 H), 8.21-8.18 (m 1 H), 7.96-7.91 (m 1 H), 7.47-7.39

(m 1 H), 4.46-4.27 (m 2 H), 3.18-2.64 (m 5 H). Exanple 1.3.44
tert - Biepyd - 2- ( 2-Edainpteo- 4-1(h2col iairidejophehytioxbi@ratly dnoohdsaily dradpyiidazol 1,

5 -a 2@/1[13%-),gﬁ)_-yl)phenyl)picolinarnide, was prepared in a manner similar to 1.3.1.

LCMS: >98% @ 254 nm, Ry = 2.82 min., m/z = 385 [M + H]

HRMS calc’d for C1oH sN4O:Cl: 385.1067, found: 385.1067 [M + H]"

'H NMR (DMSO-ds) 811.0 (s, 1 H), 8.78 (d, 1 H, J=3.3 Hz), 8.28 (dd, 1 H, J= 5.7, 1.8 Hz),
8.19(d, 1 H,J=5.7Hz), 8.10 (td, 1 H,J=5.7, 1.2 Hz), 8.00 (td, 1 H, J = 6.6, 1.8 Hz), 7.74-7.70
(m, 1 H), 7.46 (dd, 1 H, J=11.7, 6.3 Hz), 4.21-4.16 (m, 1 H), 4.02-3.98 (m, 1 H), 2.98-2.89 (m,
1 H), 2.16-2.08 (m, 1 H), 1.94-1.90 (m, 1 H), 1.59-1.52 (m, 1.5 H), 1.41-1.32 (m, 1.5 H).

Example 1.3.3

N-(4-(1,3-dioxotetrahydroimidazo[1,5-a]pyridin-2(1H,3H,5H)-yl)phenyl)picolinamide

POy

Step 1: Example 1.3.3, N-(4-(1,3-dioxotetrahydroimidazo[l1,5-alpyridin-2(1H,3H,5H)-

yl)phenyl)picolinamide, was prepared in a manner similar to 1.3.1.

LCMS: > 92% @ 254 nm, Rt = 2.65 min., m/z=373.1 [M + Na]"

Example 1.3.4



7(1H) - car boxyl ate Step

1: Exanpl el. 1. 44, tert-butyl 2-(2-chl oro-4-nitrophenyl)-1, 3-

di oxohexawgapoiazpwazo[ 1, 5- a] pyrazi ne- 7( 1H) - car boxyl at e, PARAISPIIeOs03e i n a

manner simlar to 1.1.1. LCVE: >72% @54 nm RT = 1.41 min., mz = 432.8 [ M

+ Na]' 1H NNR (400 MHz, CDC13): 6 8.44 (m 1 H), 8.27-8.24 (m 1 H),

7.55-7.51 (m 1 H), 4.68 (br. s, 1 H, 4.27-4.14 (m 3 H, 3.19-3.10 (m 1
H, 2.90 ,.1.51 (s, 9 . Ste o

A Exanpl A3 OIEO-%(ﬁﬁ@evﬁ%@t@@%@a@[fﬁr@@msfb%ﬁ;%' 341, 51)-ylphenyl)-6-

di oxohexahydr oi m dazo[ 1, 5- a]pmh@%ggg tiddrhid:(§RAPOXYl ate, was prepared in a

manner simlar to WO 2011/029104 [ US2010/ 048030 1.2.13. LCVB: >98% @54

nm RT =1.23 min., mz = 403.1 [M + Na]' 1H NWR (400 MHz, DWVBO-d6): 6

7.04-6.96 (m 1 H), 6.69 (m _.V, 6.55 6-53m 1 H), 569 (br. s, 2 H),
4.36-4.18 (m 2 H), 4.03-3.88 04=|82 (m 3 H, 1.43 (s, 9 H).
Step 3: Exanpl e 1. 3. 44, tert-bt >—§:§

2- (2-chl oro-4-(picolinam de) phen y Hloxohnxa

hydr oi m dazo[ 1, 5- a] pyrazi ne- 7((1H) -c¢a&f boxyl ate, | was prepared in a nmanner

simlar to 1.3.1.

PROCEDURE D:

Step 1: To a stirred solution of 2-(4-amino-2-chlorophenyl)tetrahydroimidazo[1,5-
a]pyridine-1,3(2H,5H)-dione (0.03 g, 0.107 mmol), HATU (0.045 g, 0.119 mmol), DIEA (0.041
mL, 0.236 mmol) in DMF (1 mL) was added 2-fluoro-6-pyridine carboxylic acid (0.017 g, 0.118
mmol). The reaction mixture was stirred at room temperature for 15 h. The reaction was diluted
with water (4 mL) and extracted with ethyl acetate (2 x 3 mL). The organic extracts were
combined and concentrated. The residue was purified by reverse phase HPLC to give N-(3-
chloro-4-(1,3-dioxotetrahydroimidazo[ 1,5-a]pyridin-2(1H,3H,5H)-yl)phenyl)-6-
fluoropicolinamide (TFA), 1.3.4.

LCMS: >98% @ 214 nm, Ry = 2.85 min., m/z = 403.1 [M + H] .

Example 1.3.5

N-(3-Chloro-4-(1,3-dioxotetrahydroimidazo[1,5-a]pyridin-2(1H,3H,5 H)-yl)phenyl)thiazole-4-
carboxamide (TFA)

o _Cl

94—



LCMS: >98% @54 nm RT = 1.23 min., nmz = 508.1 [M+ Na]' 1H NWR (400 MHz,
DMSO-d6): 6 11.04 (d, 1 H J=5.4 Hz), 875 (d, 1 H J =4.6 Hz), 8.29-
8.25 (m wokKpi/@emwd (d, 1 H J = 7.8 Hz), 8.11-8.07 (m PCTHS2018/0083¥. 97 (m
1H, 7.72-7.69 (m 1 H), 7.50-7.43 (m 1 H), 4.47-4.19 (m 2 H), 4.07-3.92
(m 2 H, 3.25-2.77 (m 3 H, 1.44 (s, 9 H. Exanple 1.3.45

N- (3-chl oro-4-(1, 3-di oxot etrahydroi m dazo[ 1, 5-a] pyrazi n-2(1H, 3H, 5H) - phenyl)
pi col ipanj de P DURE J: tep 1l:tert-but . .. o

D s DKo 4 (S EBPImani b S phodv iy CHoR it b hesesily roimidaaat{ £-doviigin-
pyrazi Ly ( A 1 I 309

A e Rl A R AU L
concent}¥.4t ed under vacuum The residue was di ssolved in Et0OAc and aqueous
(saturated) NaHCO3. The aqueous | ayer was separated and extracted with

Et OAc. The conbi ned organic | ayers were dried over Na2504, concentrated and
puri fiL@M@%%@){{?Q% ﬁﬂ@ﬁgﬁ&&nﬁﬁj howeth by firegibasi ng the TFA salt to give
- WD 2011/ 029104PCT/ U52010/ 048030

65ngof N- ( 3- chl or o- 4- (1, 3- di oxot etrahydroi m dazo[ 1,5 -a] pyrazin-2(1H , 3H

, 5H) - phenyl ) pi col i nam de, 1.3.45, (97% . LCMS: >98% @54 nm RT = 1.00
mn., 111/Z = 408.0 [M + Na]'

Example 1.3.6

N-(3-Chloro-4-(1,3-dioxotetrahydroimidazo[1,5-a]pyridin-2(1H,3H,5H)-yl)phenyl)pyrimidine-

4-carboxamide

Step 1: Example 1.3.6, N-(3-chloro-4-(1,3-dioxotetrahydroimidazo[ 1,5-a]pyridin-
2(1H,3H,5H)-yl)phenyl)pyrimidine-4-carboxamide, was prepared in a manner similar to 1.3.4.

LCMS: >98% @ 214 nm, Rt = 2.50 min., m/z = 386.1 [M + H]"

Example 1.3.7

N-(3-Chloro-4-(1,3-dioxotetrahydroimidazo[1,5-a]pyridin-2(1H,3H,5H)-yl)phenyl)-3-
fluoropicolinamide (TFA)




Exampl e 1. 3. 46

N-(3-chloro-4-(7-methyl-1, 3-di oxot etrahydroi m dazo[ 1, 5-a] pyrazi n-2(1H, 3H, 5H
)- yl) phesgi2ppieeiosnam de PROCEDURE K:  Step 1: N (3 -chlporarsae10048830

- di oxot et rahydroi m dazo [1,5 -a] pyrazin-2(1H, 3H,511) - phenyl ) pi col i nam de
(60 nmg, 0.16 mmol ) was stirred in the dichlroethane (0.56 nlL) at room
terrperature Then 37% f or mal dehyde (0 017 nm, 0.23 nml) was added,

follo y the BH( OAc) 3. (63 The xtur stirr
bver it The: ARAEHON WhE di 1 AP BCHPRR i i ot e b apyiin-
aqueOlQ 119 At | 133 10Y; FAR afAh elanddk | 18V

% ancﬁg‘?‘ﬁ gﬁ%ahgﬁﬁg'r%&p%qé]ﬁ egﬁ%&)i/E (r%gve%lg‘gap gespgﬁe‘leLC( 1081%1% 4Sglqbr ag ent
ACN/V\Ati#: 0. 199FA), followed by free-basing the TFA salt to give 57 ng of
N-(3- chloro-4-(7-nmethyl-1, 3xotetrahydroi mdazo [1,5
-a] pyrazi n-2(1H, 3H, 511) -yl ) phenyl ) picolinamde, 1.3.46, (92% . LCMS: >98%
@54 rLraMgewg%J@awm R)T942266:m‘ﬂr€-2m@:[M3+1 Ml HgH NVR (400 MHz, DMSO-d6):

ML. 04 (d, 8.29-8.25 (m 1 H),
8.18 (d, 1HJ—78H2)811807(m1H) 8.02-7.97 (m 1 H), 7.72-7.69
(m 1 H, 7.50-7.42 (m 1 H), 4.4 1(m 1H, 3.95-3.88 (m 1 H),
3.20-3.05 (m 2 H), 2.83-2.76 (m 1/ 029104PCT/ US2010/ 048030

5-Chloro-N-(3-chloro-4-(1,3-dioxotetrahydroimidazo[ 1,5-alpyridin-2(1H,3H,5H)-
yl)phenyl)furan-2-carboxamide

Cl

Step 1: Example 1.3.8, 5-chloro-N-(3-chloro-4-(1,3-dioxotetrahydroimidazo|[ 1,5-
alpyridin-2(1H,3H,5H)-yl)phenyl)furan-2-carboxamide, was prepared in a manner similar to
1.3.4.

LCMS: >98% @, 214 nm, R = 2.85 min., m/z = 408.1 [M + H]"

Example 1.3.9

N-(3-chloro-4-(1,3-dioxo-1H-pyrrolo[1,2-c]imidazol-2(3H,5H,6H,7H,7aH)-
yl)phenyl)picolinamide

E,}\ﬁo
O




H, 2.29 (s, 3 H, 2.13-1.87 (m 2 H). Exanple 1.3.47

N- (3-chl oro-4-(7-(nmethyl sul fonyl)-1, 3-di oxot et rahydr oi m dazo[ 1, 5- a] pyr azi n-
2( 1H, 3H, SMp-201110epteenyl ) pi col i nam de PROCEDURE L: Step PCRAUS3010/048030
-chloro-4-(1,3 -dioxotetrahydroi mdazo [1,5 -a]pyrazin-2(1H, 3H, 5H) - phenyl)
pi colinam de (38 ng, 0.10 mml) was stirred in CH2C12 (0.70 nL) at room
tenperature. Then triethylam ne (0. 041 m., 0.30 nmol) was added and the

sol ution S co n net chl or 10, nL

ol ) TS scotraeian | b 10 OBk Dy A St s BB ke - 108D

sol ut ighe thixewkieakEd Rﬁth%@r%xﬁ!;tbﬁ%ﬂoh@p%’ﬁfdﬁléﬁ QMy, e Parb® M LSHREF ﬁhﬁ'l%‘?t@”d
stirred for about 3 hrs. The reaction was utedPMAth CH2C12 and quenched
with Jvat.er and aqueous (saturated) NaHCGS. The organi c | ayer was separated
and the aqueous | ayer extracted with CH2C12. The conbi ned organic | ayers
were dried over Na2504, concentrated, and purified by reverse-phase HPLC

(20- t 0:Bs s, EnbsAG, Bater 2 DmhdA)- 2604 hawed by free-basing the TFA salt
to give 45 ng of

N-(3-chloro-4-(7-(nethyl sul fonyl)-1, 3-di oxot et rahydroi m dazo[ 1, 5-

o2y 21 e Yoy, Blcali dat SRyt b5 b - TR
ML. 05§ ﬁZH;—dib'nelﬁatzlwgk tikdn 13 tl?e7ne(x(€| 7st Whtholit “puﬁﬁZati@D wal- prdpaed i ﬁrﬁhan;iel"b '
8.19 (d, 8 Hz), 8.11- m 2 H, 7.73-7.70 (m 1 H), 7.50-7.46
(m 1smllar406@-l4 49 (m 1 H), 4 10 .05 (m 1 H), 3.98-3.84 (m 1 H),
3.70-3.62 (m 1 H), 3.24-2.85 (m 6 -

LCMS: >56% @ 254 nm, Rt = 0.93 min., m/z = 265.9 [M + H]"

Step 3: Example 1.3.9, N-(3-chloro-4-(1,3-dioxo-1H-pyrrolo[1,2-c]imidazol-
2(3H,5H,6H,7H,7aH)-yl)phenyl)picolinamide, was prepared in a manner similar to 1.3.1.

LCMS: > 98% @ 254 nm, Ry = 1.29 min., m/z=371.0 [M + H]'

Example 1.3.10

N-(3-chloro-4-(1-ox0-3-thioxotetrahydroimidazo[1,5-a]pyridin-
2(1H,3H,5H)phenyl)picolinamide

Step 1: Example 1.1.10, 2-(2-chloro-4-nitrophenyl)-3-thioxohexahydroimidazo[1,5-

a]pyridin-1(5H)-one, was prepared in a manner similar to 1.1.1.

LCMS: >98% @ 254 nm, Rt = 3.14 min., m/z = 326 [M + H]'



. The follow ng table shows biological activity in connection with
enbodi nents of the preset invention in terns of half maximal effective
concent r apen ((BoHd) ( Y=Bottomt( TopBottom/ (1+" 1 O( ( Lo@CT/US2010/048030
EC50-X)*Hi | | sl ope)) X=logarithm of concentration, Y is the response).

Bi ol ogi cal Activity: Exanple Forrmula MW ECso 1.3.1 C201--120N404 380. 397
2. 7E-06 1.3.2 C19H17CLN403

Step 2: Example 1.2.10, 2-(4-amino-2-chlorophenyl)-3-thioxohexahydroimidazo[1,5-

a]pyridin-1(5H)-one, was prepared in a manner similar to 1.2.1.
LCMS: >98% @ 254 nm, Ry = 2.55 min., m/z = 296 [M + H]"

Step 3: Example 1.3.10, N-(3-chloro-4-(1-ox0-3-thioxotetrahydroimidazo[1,5-a]pyridin-
2(1H,3H,5H)phenyl) picolinamide, was prepared in a manner similar to 1.3.1.

LCMS: >98% @ 254 nm, Rt = 3.13 min., m/z = 401 [M + H]"

Example 1.3.11

N-(3-chloro-4-(3-methyl-2,5-dioxoimidazolin-1-yl)phenyl)picolinamide

Nad
2oy

Step 1: Example 1.1.11, 3-(2-chloro-4-nitrophenyl)-1-methylimidazolidine-2,4-dione,

was prepared in a manner similar to 1.1.1.

LCMS: >98% @ 254 nm, Ry =2.38 min., m/z =270 [M + H]'

Step 2: Example 1.2.11, 3-(4-amino-2-chlorophenyl)-1-methylimidazolidine-2,4-dione

which was used without further purification, was prepared in a manner similar to 1.2.1.



384.816 8.14E-07 1.3.3 C21H19F3N405 464. 395 3. 12E-06 1.3.4 C21Fl 17C1F4N405

516.83 1.67E-06 1.3.5 C17H15C1N403S 390. 844
WO 2011/029104 PCT/US2010/048030

Step 3: Example 1.3.11, N-(3-chloro-4-(3-methyl-2,5-dioxoimidazolin-1-

yl)phenyl)picolinamide, was prepared in a manner similar to 1.3.1.

LCMS: >98% @ 254 nm, Rt = 2.50 min., m/z = 345 [M + H]'

Example 1.3.12

N-(3-chloro-4-(2,4-dioxo-1,3-diazaspiro[4.5]decan-3-yl)phenyl)picolinamide

Step 1: Example 1.1.12, 3-(2-chloro-4-nitrophenyl)-1,3-diazaspiro[4.5]decane-2,4-dione,

was prepared in a manner similar to 1.1.1.

LCMS: >98% @ 254 nm, Ry =2.96 min., m/z = 324 [M + H]

Step 2: Example 1.2.12, 3-(4-amino-2-chlorophenyl)-1,3-diazaspiro[4.5]decane-2,4-

dione, was prepared in a manner similar to 1.2.1.

LCMS: >98% @ 254 nm, Rt = 2.39 min., m/z = 294 [M + H]"

Step 3: Example 1.3.12, N-(3-chloro-4-(2,4-dioxo-1,3-diazaspiro[4.5]decan-3-yl)phenyl)

picolinamide, was prepared in a manner similar to 1.3.1.

LCMS: > 98% @ 254 nm, Ry = 2.97 min., m/z =399 [M + H]"



1.98E-06 1.3.6 C18H16CLN503 385.804 2.58E-06 1.3.7 C21FI 17C1FAN4AO5 516. 83
3.31E-06 1.3.8 C18F115C12N304 408. 235 6. 2E-06
WO 2011/029104 PCT/US2010/048030

Example 1.3.13

N-(3-chloro-4-(2,4-dioxo-1,3-diazaspiro[4.4]nonan-3-yl)phenyl)picolinamide

Step 1: Example 1.1.13, 3-(2-chloro-4-nitrophenyl)-1,3-diazaspiro[4.4 Jnonane-2,4-dione,

was prepared in a manner similar to 1.1.1.

LCMS: >71% @ 254 nm, Ry = 1.27 min., m/z = 309.9 [M + H]

PROCEDURE E:

Step 2: 3-(2-chloro-4-nitrophenyl)-1,3-diazaspiro[4.4nonane-2,4-dione (268 mg; 0.87
mmol) was stirred in MeOH (15 mL) and catalytic Rainey-Ni (30 mg) was added. The reaction
flask evacuated and purged with Ar. The flask was then evacuated and purged with hydrogen (1
atm) via balloon. After vigorous stirring for 1 h, the mixture was filtered through Celite, washed
with MeOH and CH,Cl, and the filtrate was concentrated yielding 3-(4-amino-2-chlorophenyl)-

1,3-diazaspiro[4.4]nonane-2,4-dione that was taken to the next step without purification, 1.2.13.

LCMS: >40% @ 254 nm, Rt = 0.98 min., m/z = 280.0 [M + H]"

Step 3: Example 1.3.13, N-(3-chloro-4-(2,4-dioxo-1,3-diazaspiro[4.4]nonan-3-yl)phenyl)

picolinamide, was prepared in a manner similar to 1.3.1.

LCMS: > 98% @ 254 nm, Rt = 1.30 min., m/z = 385.0 [M + H]"

— 100 —



1.3.9 C20F116C1F3N405 484.813 2. 11E-06 1.3.10 C21Fl 18C1F3N404S 514. 905
3.67E-07 1.3.11 C16H13C1N403 344.752 7.06E-06 1.3.12
WO 2011/029104 PCT/US2010/048030

Example 1.3.14

N-(3-chloro-4-(6,8-dioxo-5,7-diazaspiro[ 3.4Joctan-7-yl)phenyl)picolinamide

Step 1: Example 1.1.14, 7-(2-chloro-4-nitrophenyl)-5,7-diazaspiro[3.4]octane-6,8-dione,

was prepared in a manner similar to 1.1.1.

LCMS: >88% @ 254 nm, Ry = 1.22 min., m/z =295.8 [M + H]'

Step 2: Example 1.2.14, 7-(4-amino-2-chlorophenyl)-5,7-diazaspiro[3.4]octane-6,8-

dione, was prepared in a manner similar to 1.2.13.

Step 3: Example 1.3.14, N-(3-chloro-4-(6,8-dioxo-5,7-diazaspiro[3.4]octan-7-yl)phenyl)

picolinamide, was prepared in a manner similar to 1.3.1.

LCMS: >98% @ 254 nm, Ry = 1.26 min., m/z=371.0 [M + H]'

Example 1.3.15

N-(3-chloro-4-(2,4-dioxo-1,3-diazaspiro[4.6 Jundecan-3-yl)phenyl)picolinamide

— 101 —



C201 d19C1N4A03 398. 843 2. 29E-07 1. 3. 13 C21FI 18C1F3N405 498. 84 7. 95E-07
1.3.14 C20F116C1F3N405 484.813 1.28E-06 1.3.15 C211d21C1N403
WO 2011/029104 PCT/US2010/048030

Procedure F:

Step 1: A mixture of 1-aminocycloheptanecarboxylic acid (125 mg, 0.8mmol) and DMF
(0.8mL) was treated with DBU (0.119 mL, 0.8 mmol) and allowed to stir for 5 min. The
solution was then treated with 2-chloro-4-nitrophenylisocyanate (237 mg, 1.2 mmol) in DCE
(2ml) and the resulting mixture was allowed to stir for 30 min at ambient temperature and then
reacted in a microwave vessel at 160 °C for 10 min. The reaction mixture was then cooled to tt,
diluted with CH,Cl, and then extracted with water, 1N HCIl, sat. aq. NaHCO3, and the solvent
removed under reduced pressure. The crude residue was re-crystallized from hot MeOH to afford

51 mg of 3-(2-chloro-4-nitrophenyl)-1,3-diazaspiro[4.6]Jundecane-2,4-dione, 1.1.15, (18%).

'HNMR (CDCL) 8 8.4 (s, 1 H), 8.2 (d, 1 H, J=8.7 Hz), 7.5 (d, | H, J= 8.6 Hz), 6.0 (broad s, |
H), 2.2-2.1(m, 2 H), 1.9 (m, 5 H), 1.8 (m, 5 H).

Step 2: Example 1.2.15, 3-(4-amino-2-chlorophenyl)-1,3-diazaspiro[4.6Jundecane-2,4-

dione, was prepared in a manner similar to 1.2.13.

Step 3: Example 1.3.15, N-(3-chloro 4-(2,4-dioxo-1,3-diazaspiro[4.6 Jundecan-3-

yl)phenyl) picolinamide, was prepared in a manner similar to 1.3.1.

LCMS: >98% @ 254 nm, Rt =1.30 min., m/z =413 [M + H]

'H NMR (DMSO-d¢) § 11.1 (s, 1 H), 8.9 (s, 1H), 8.8 (d, 1 H,J=4.3 Hz),8.3(d, 1 H,J=2.2
Hz), 8.2 (d, 1 H,J=7.8Hz), 8.1 (m, 1 H), 8.0 (m, 1 H), 7.7 (m, 1 H), 7.5 (d, 1H, J=8.6 Hz), 2.3
(m, 2 H), 2.2 (m, 2 H), 1.7 (m, 8 H).

Example 1.3.16

(S)-N-(3-chloro-4-(4-isobutyl-4-methyl-2,5-dioxoimidazolidin-1-yl)phenyl)picolinamide

— 102 —



412.869 2. 22E-07 1.3.16 C20H21C1N403 400. 859 3.59E-06 1.3.17 C20H21C1N403
400. 859 1.5E-06 1.3.18 C17H15C1N403 358. 779
WO 2011/029104 PCT/US2010/048030

\%O

HN;)/N

© CID\NH
Nz

Step 1: Example 1.1.16, ((S)-3-(2-chloro-4-nitrophenyl)-5-isobutyl-5-

methylimidazolidine-2,4-dione, was prepared in a manner similar to 1.1.15.

LCMS: >98% @ 254 nm, Ry = 1.22 min., m/z = 311.

Step 2: Example 1.2.16, (S)-3-(4-amino-2-chlorophenyl)-5-isobutyl-5-

methylimidazolidine-2,4-dione, was prepared in a manner similar to 1.2.13.

Step3: Example 1.3.16, (S)-N-(3-chloro-4-(4-isobutyl-4-methyl-2,5-dioxoimidazolidin-1-

yl) phenyl)picolinamide, was prepared in a manner similar to 1.3.1.

LCMS: >98% @ 254 nm, Ry = 1.38 min., m/z =387 [M + H]

'HNMR (CDCl3) 3 10.1 (s, 1 H), 8.5(d, 1 H, J=4.4 Hz), 8.2 (d, 1 H,J=7.8 Hz), 8.0 (m, 1 H),
7.8 (m,1 H), 7.6 (d, 1 H, J= 8.6 Hz), 7.4 (m, 1 H), 7.2 (m, 1 H), 5.7 (d, 1 H, J=27 Hz), 2.1 (m, 1
H), 1.5 (m, 3 H), 1.0 (m, 6 H).

Example 1.3.17

(R)-N-(3-chloro-4-(4-isobutyl-4-methyl-2,5-dioxoimidazolidin-1-yl)phenyl)picolinamide

Lt

../ 0O
N\])fN
© CID\NH
O | =
-

N

H
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4. 21E- 06
6. 04E- 07

1.3.19 C23H23C1N403 434.875 8.4E-07 1.3.20 C23H23C1N403 434. 875
1.3.21 C18H15C1IN40O4
WO 2011/029104 PCT/US2010/048030

Step 1: Example 1.1.17, (R)-3-(2-chloro-4-nitrophenyl)-5-isobutyl-5-

methylimidazolidine-2,4-dione, was prepared in a manner similar to 1.1.15.

LCMS: >98% @ 254 nm, Ry = 1.29 min., m/z =312 [M + H]"
'HNMR (CDCl3) 3 8.4 (d, 1 H, J=1Hz), 8.2 (m, 1H), 7.5 (m, 1 H), 5.7 (d, 1 H, J = 14.8 Hz),
2.1 (m, 1 H), 1.6 (m, 3 H), 1.1 (m, 6 H).

Step 2: Example 1.2.17, (R)-3-(4-amino-2-chlorophenyl)-5-isopropyl-5-

methylimidazolidine-2,4-dione, was prepared in a manner similar to 1.2.13.

Step 3: Example 1.3.17,(R)-N-(3-chloro-4-(4-isobutyl-4-methyl-2,5-dioxoimidazolidin-1-

yl)phenyl)picolinamide, was prepared in a manner similar to 1.3.1.

LCMS: >98% @ 254 nm, Ry = 1.19 min., m/z =387 [M + H]

Example 1.3.18

N-(3-chloro-4-(4,4-dimethyl-2,5-dioxoimidazolidin-1-yl)phenyl)picolinamide

Step 1: Example 1.1.18, 3-(2-chloro-4-nitrophenyl)-5,5-dimethylimidazolidine-2,4-dione,

was prepared in a manner similar to 1.1.15.

LCMS: >98% @ 254 nm, Ry = 1.14 min., m/z =284 [M + H]"
'H NMR (DMSO-d¢) & 8.82 (s, 1 H), 8.5 (d, 1 H,J=2.1 Hz), 8.4 (m, 1 H), 7.9 (m, 1 H), 1.5 (d,
6H,J = 9.5 Hz).
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386. 789 2.18E-06 1.3.22 C20H25C1F4N406 518. 803 5. 82E-06 1. 3. 23
C20F115C12F3N4A06 535. 258 4. 83E-06 1.3.24 C17FI 14CI N304S 391. 829
WO 2011/029104 PCT/US2010/048030

Step 2: Example 1.2.18, 3-(4-amino-2-chlorophenyl)-5,5-dimethylimidazolidine-2,4-

dione, was prepared in a manner similar to 1.2.13.

Step 3: Example 1.3.18, N-(3-chloro-4-(4,4-dimethyl-2,5-dioxoimidazolidin-1-

yl)phenyl)picolinamide, was prepared in a manner similar to 1.3.1.

LCMS: >98% @ 254 nm, Ry = 1.21 min., m/z =359 [M + H]'

'HNMR (DMSO-dg) 8 11.1 (s, 1 H), 8.8 (d, 1 H, J=4.2 Hz), 8.6 (s, 1 H), 8.3 (s, 1 H),8.2(d, 1
H,J=7.8Hz),8.1 (m, 1 H), 8.0 (m, 1 H),7.7(m, 1 H),7.5(d, 1 H,J=8.7Hz),1.5(d, 6 H,J=
6.1 Hz).

Example 1.3.19

(R)-N-(4-(4-Benzyl-4-methyl-2,5-dioxoimidazolidin-1-yl)-3-chlorophenyl)picolinamide
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Step 1: Example 1.1.19, (R)-5-benzyl-3-(2-chloro-4-nitrophenyl)-5-methylimidazolidine-

2,4-dione, was prepared in a manner similar to 1.1.15.

LCMS: >98% @ 254 nm, Ry = 1.28 min., m/z = 360 [M + H]'

Step 2: Example 1.2.19, (R)-3-(4-amino-2-chlorophenyl)-5-benzyl-5-

methylimidazolidine-2,4-dione, was prepared in a manner similar to 1.2.13.
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9.5E-06 1.3.25 C28H24C1F3N406S 506.84 6.32E-06 1.3.26 C28H24C1F3N406S
506. 84 6. 11E-06 1.3.27 C20H14C1F5N406 536. 793 2. 93E- 06
WO 2011/029104 PCT/US2010/048030

Step 3: Example 1.3.19, (R)-N-(4-(4-benzyl-4-methyl-2,5-dioxoimidazolidin-1-yl)-3-

chlorophenyl)picolinamide, was prepared in a manner similar to 1.3.1.

LCMS: 96% @ 254 nm, Rt = 1.30 min., m/z =435 [M + H]

Example 1.3.20

(8)-N-(4-(4-benzyl-4-methyl-2,5-dioxoimidazolidin-1-yl)-3-chlorophenyl)picolinamide

°
;S) i
HN?I/N
O D\
Cl NH

O

|\
N~

Step 1: Example 1.1.20, (S)-5-benzyl-3-(2-chloro-4-nitrophenyl)-5-methylimidazolidine-

2,4-dione, was prepared in a manner similar to 1.1.15.

LCMS: >98% @ 254 nm, Ry = 1.28 min., m/z =359 [M + H]"

Step 2: Example 1.2.20, (S)-3-(4-amino-2-chlorophenyl)-5-benzyl-5-

methylimidazolidine-2,4-dione, was prepared in a manner similar to 1.2.13.

Step 3: Example 1.3.20, (S)-N-(4-(4-benzyl-4-methyl-2,5-dioxoimidazolidin-1-yl)-3-

chlorophenyl)picolinamide, was prepared in a manner similar to 1.3.1.

LCMS: >98% @ 254 nm, Ry = 1.38 min., m/z = 435 [M + H]
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1.3.28 C17H13C12N305 410. 208 8. 77E-06 1.3.29 C20H25C1F4N406 518. 803
6. 73E-06 1.3.30 C28H25C1IN403S 402.855 1.47E-06 1.3.31
WO 2011/029104 PCT/US2010/048030

Example 1.3.21

N-(3-Chloro-4-(1,3-dioxodihydro-1H-imidazo[5,1-c][1,4]oxazin-2(3H,8H,8aH)-
yl)phenyl)picolinamide

PROCEDURE F:

Step 1: To a stirred solution of 3-morphline carboxylic acid (0.100 g; 0.627 mmol), DBU
(187 uL; 125 mmol) in 1,2-dichloroecthane (2.8 mL) was added 2-chloro-4-
nitrophenylisocyanate (0.149 g; 0.752 mmol) and the resulting mixture was heated at 160 °C in
the microwave for 10 min. The reaction was diluted with methylene chloride (15 mL), washed
with 1IN HCI (10 mL), sat. NaHCOs (10 mL) and concentrated under vacuum to give the crude
product. The residue was purified by column chromatography cluting with ethyl acetate/hexanes
0 to 40% to give 106 mg of 2-(2-chloro-4-nitrophenyl)tetrahydro-1H-imidazo[5,1-
c][1,4]oxazine-1,3(2H)-dione, 1.1.21, (54%).

LCMS: >98% @ 254 nm, Ry = 1.14 min., m/z =312 [M + H]"

PROCEDURE G:

Step 2: To a stirred solution of 2-(2-chloro-4-nitrophenyl)tetrahydro-1H-
imidazo[5,1-c][1,4Joxazine-1,3(2H)-dione (0.106 g, 0.341 mmol) in ethanol (5 mL) was added
tin (II) chloride (0.323 g, 1.70 mmol) and the reaction mixture was heated at 80 °C for 15 h. The
reaction was cooled to room temperature, quenched with sat. NaHCO3, and the white precipitate

was filtered. The filtrate was partitioned between ethyl acetate (20 mL) and brine (15 mL). The
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C22H24CINS03S 403. 843 3. 56E-06 1.3.32 C20F115C12F3N405S 551. 323 1. 49E-06
1.3.33 C22H24C1N303S2 407.894 - 8.46E-06 1.3.34
WO 2011/029104 PCT/US2010/048030

organic phase was separated, dried (MgSQ,), filtered and concentrated to give the crude product.
The residue was purified by column chromatography eluting with ethyl acetate/hexanes 0 to 70%
to give 84 mg of 2-(4-amino-2-chlorophenyl)tetrahydro-1H-imidazo[5,1-c][1,4]oxazine-1,3(2 H)-
dione, 1.2.21, (88%).

LCMS: >98% @ 254 nm, R = 1.20 min., m/z =282 [M + H]

Step 3: Example 1.3.21, N-(3-chloro-4-(1,3-dioxodihydro-1H-imidazo[5,1-c][1,4]oxazin-
2(3H,8H,8aH)-yl)phenyl)picolinamide, was prepared in a manner similar to 1.3.1.

LCMS: >98% @ 214 nm, R = 2.59 min., m/z =391 [M + H]

Example 1.3.22

N-(3-Chloro-4-(1,3-dioxodihydro-1H-imidazo[5,1-c][1,4Joxazin-2(3H,8 H,8aH)-yl)phenyl)-3-
fluoropicolinamide (TFA)

o Cl

Step 1: Example 1.3.22, N-(3-chloro-4-(1,3-dioxodihydro-1H-imidazo[5,1-c][1,4]oxazin-
2(3H,8H,8aH)-yl)phenyl)-3-fluoropicolinamide (TFA), was prepared in a manner similar to
1.3.4.

LCMS: >98% @ 214 nm, Ry = 2.49 min., m/z = 405 [M + H]'

Example 1.3.23

6-Chloro-N-(3-chloro-4-(1,3-dioxodihydro-1H-imidazo[5,1-c][1,4]oxazin-2(3H,8H,8aH)-
yl)phenyl)picolinamide (TFA)
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C28H24C1F3N405S2 522.906 1.17E-06 1.3.35 C28H24C1F3N406S 506. 84 1. 49E- 06

1. 3. 36 C20H14C1F5N405S 552. 859 1.68E-06 1.3.37 C17H13C12N304S
WO 2011/029104 PCT/US2010/048030

o Cl

Step 1: Example 1.3.23, 6-chloro-N-(3-chloro-4-(1,3-dioxodihydro-1H-imidazo[5,1-
c][1,4]Joxazin-2(3H,8H,8aH)-yl)phenyl)picolinamide (TFA), was prepared in a manner similar to
1.3.4.

LCMS: >98% @ 214 nm, Ry =2.84 min., m/z=421.1 [M + H]'

Example 1.3.24

N-(3-Chloro-4-(1,3-dioxodihydro-1H-imidazo[5,1-c][1,4]oxazin-2(3H,8H,8aH)-
yl)phenyl)thiophene-2-carboxamide

Step 1: Example 1.3.24, N-(3-chloro-4-(1,3-dioxodihydro-1H-imidazo[5,1-c][1,4]oxazin-
2(3H,8H,8aH)-yl)phenyl)thiophene-2-carboxamide, was prepared in a manner similar to 1.3.4.

LCMS: >98% @ 214 nm, Ry = 2.63 min., m/z=392.1 [M + H]'

Example 1.3.25

N-(3-Chloro-4-(1,3-dioxodihydro-1H-imidazo[5,1-c][1,4]oxazin-2(3H,8H,8aH)-
yl)phenyl)thiazole-2-carboxamide (TFA)
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426. 274 5. 05E-06 1. 3. 38 C20H25C1F4N405S 534. 869 9. 33E-07 1.3.39
C20H25C1F4N4A05S 534. 869 1. 2E-06 1.3.40 C28H25C1N403S 402. 855

WO 2011/029104 PCT/US2010/048030
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Step 1: Example 1.3.25, N-(3-chloro-4-(1,3-dioxodihydro-1H-imidazo[5,1-c][1,4]oxazin-

2(3H,8H,8aH)-yl)phenyl)thiazole-2-carboxamide (TFA), was prepared in a manner similar to
1.3.4.

LCMS: >98% @, 214 nm, Ry = 2.56 min., m/z = 393.1 [M+ H]"

Example 1.3.26

N-(3-Chloro-4-(1,3-dioxodihydro-1H-imidazo[5,1-c][ 1,4]oxazin-2(3H,8H,8aH)-
yl)phenyl)thiazole-4-carboxamide (TFA)

o Cl

Step 1: Example 1.3.26, N-(3-chloro-4-(1,3-dioxodihydro-1H-imidazo[5,1-c][1,4]oxazin-
2(3H,8H,8aH)-yl)phenyl)thiazole-4-carboxamide (TFA), was prepared in a manner similar to
1.3.4.

LCMS: >98% @ 214 nm, Ry = 2.42 min., m/z=393.1 [M + H]'

Example 1.3.27

N-(3-Chloro-4-(1,3-dioxodihydro-1H-imidazo[5,1-c][1,4]oxazin-2(3H,8H,8aH)-yl)phenyl)-3,5-
difluoropicolinamide (TFA)
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4. 03E-07 1.3.41 C28H25CIN4AOSS 434.854 3. 03E-06 1.3.42 C28H24C1FN403S

420.845 1. 17E-06 1. 3.43 C26H23CIN4A03S2 408. 882 3. 76E- 06
WO 2011/029104 PCT/US2010/048030

o Cl

Step 1: Example 1.3.27, N-(3-chloro-4-(1,3-dioxodihydro-1H-imidazo[5,1-c][1,4]oxazin-
2(3H,8H,8aH)-yl)phenyl)-3,5-difluoropicolinamide (TFA), was prepared in a manner similar to
1.3.4.

LCMS: >98% @, 214 nm, Ry = 2.59 min., m/z = 423.1 [M+ H]"

Example 1.3.28

5-Chloro-N-(3-chloro-4-(1,3-dioxodihydro-1H-imidazo[5,1-c][ 1,4]oxazin-2(3H,8 H,8aH)-
yl)phenyl)furan-2-carboxamide

o _Cl

Step 1: Example 1.3.28, 5-chloro-N-(3-chloro-4-(1,3-dioxodihydro-1H-imidazo[5,1-
c][1,4]oxazin-2(3H,8H,8aH)-yl)phenyl)furan-2-carboxamide, was prepared in a manner similar

to 1.3.4.

LCMS: >98% @ 214 nm, Ry = 2.69 min., m/z = 410.0 [M + H]'

Example 1.3.29

N-(3-Chloro-4-(1,3-dioxodihydro-1H-imidazol[5,1-c][1,4]oxazin-2(3H,8 H,8aH)-yl)phenyl)-6-
fluoropicolinamide (TFA)
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1. 3. 44 C23H24C1IN505 485.92 7.54E-07 1.3.45 C28H26C1N503 385. 804 4. 2E-06

1.3.46 C23H28CIN503 399. 831 1.3.47
WO 2011/029104 PCT/US2010/048030

o Cl

Step 1: Example 1.3.29, N-(3-chloro-4-(1,3-dioxodihydro-1H-imidazo[5,1-c][1,4]oxazin-
2(3H,8H,8aH)-yl)phenyl)-6-fluoropicolinamide (TFA), was prepared in a manner similar to
1.3.4.

LCMS: >98% @ 214 nm, Ry =2.71 min., m/z = 405.1 [M + H]'

Example 1.3.30

N-(3-Chloro-4-(1-oxo-3-thioxodihydro-1H-imidazo[5,1-c][1,4]oxazin-2(3H,8H,8aH)-
yl)phenyl)picolinamide

Step 1: Example 1.1.30, 2-(4-amino-2-chlorophenyl)-3-thioxohexahydroimidazo[1,5-

a]pyridin-1(5H)-one, was prepared in a similar manner to 1.1.21.

LCMS: >98% @ 254 nm, Ry = 1.29 min., m/z = 328 [M + H]

Step 2: Example 1.2.30, 2-(4-amino-2-chlorophenyl)-3-thioxohexahydroimidazo[1,5-

a]pyridin-1(5H)-one, was prepared in a manner similar to 1.2.21.

LCMS: >98% @ 254 nm, R = 1.20 min., m/z =282 [M + H]
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C19F118C1IN505S 463.895 4. 71E-06 WO 2011/ 029104PCT/ US2010/ 048030

[ 0207] Furt her exanpl es include the follow ng: Exanpl e 1. 3.48:

N- ( 3- chl owo-241(@atoaet hy1- 1, 3- di oxohexahydr oi mi dazo[ 1, 5- afpyuseaion2g03H) - yl ) ph
enyl ) pi col i nam de Exanpl e 1. 3. 49:

N- ( 3- chl or o- 4- ( 8a- net hyl - 1- oxo- 3-t hi oxohexahydr oi m dazo[ 1, 5-

al pyridin-2(3H)-yl)phenyl)pi col i nam de Exanpl e 1. 3.50:

(111 ISHSt Bret ny I5ARBIY | -l mar HCHIor -zt digrofigglo-1 Frimidazols. 1
N- (3- %ﬁ[ller Qxaém(@(ﬁ’f 81"19259) §T)Bllf@1'§1Y)ﬂnc@)ll§aIH1'd@Z\@§sDﬁr5&[r@d Bl H8GART 3imilar to 1.3.4.

yl ) phenyf )plco i ham d
N-(3-chloro-4-(1- nethyl 2, 4- dIOXO 1 3- dlazasp|r0[4 5] decan- 3-

Ki%g?ggﬁ%$p§f8%é@%ﬁh 5%bs%PF§PBP|e léﬁ%ﬁg lﬁﬁeptane 2, 4" -

i mdazolidin]-1'- yI)phenyI)plcollnanlde Exanpl e 1. 3.54:
N-(3-chloro-4-(3' -nethyl-2',5" -di oxospiro[ bi cycl o[ 2. 2. 1] hept ane- 2, 4' -
i m dazolidin]-1'- yI)phenyI)plcoIIEKMBHEL____

N-(3-Chloro-4-(1-ox0-3-thioxodihydro-1H-imidazo[5,1-c][1,4]oxazin-2(3H,8 H,8aH)-
yl)phenyl)pyrazine-2-carboxamide

Step 1: Example 1.3.31, N-(3-chloro-4-(1-ox0-3-thioxotetrahydroimidazo[1,5-a]pyridin-

2(1H,3H,5H)-yl)phenyl)pyrazine-2-carboxamide, was prepared in a manner similar to 1.3.4.

LCMS: >98% @ 214 nm, Ry = 2.68 min., m/z = 404.1 [M + H]'

Example 1.3.32

6-Chloro N-(3-chloro-4-(1-oxo0-3-thioxodihydro-1H-imidazo[5,1-c][1,4Joxazin-2(3H,8H,8aH)-
yl)phenyl)picolinamide

Step 1: Example 1.3.32, 6-chloro-N-(3-chloro-4-(1-oxo-3-thioxotetrahydroimidazo[1,5-
alpyridin-2(1H,3H,5H)-yl)phenyl) picolinamide (TFA), was prepared in a manner similar to
1.3.4.
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Exanpl e 1.3.55: N-(4-(2, 4-dioxo-1, 3-di azaspiro[ 4. 5] decan-3-y1)-3-
(trifluoronethyl)phenyl)furan-2-carboxam de Exanpl e 1. 3.56:

(S) - N (3-whl20r1d024104 2, 5- di oxo- 4- phenyl i m dazol i di n- 1yl ) piremguSr@iooetosnam de
Exanmple 1.3.57: (S)-N-(4-(4-(tert-butyl)-2,5-dioxoi mdazolidin-I-yl)-3-

chl or ophenyl ) pi col i nam de Exampl e 1. 3.58:
(S)-N-(4-(4-(tert-butyl)-3-isopropyl-2,5-di oxoi mdazolidin-I-yl)-3-
chl orophenyl ) pi col i nam de WD 2011/ 029104PCT/ US2010/ 048030 Exanpl e

1.3.59: (S)-N-(3-chloro-4-(4-isopropyl -4- nethyl 2 5- di oxoi m dazol i di n- 1-
y|)thRMMSP$%Q%@gQWAHﬁ,RT—31f¥ﬁ§PM & =143 @

(R -N-(3-chloro (4-1 Sopropyl -4 nethyl d|0x0|n1dazolld|n 1-

yl ) phenyl ) pi col i nam de Exanpl e 1. 3. 61

(S)-N-(3-chloro-4-(4-(4- quorobqu 1 41g%&hy1-2,5-dioxoinidazolidinl-yl)ph
enyl ) pi col i nam de Exanpl e I: :

(S)-N-(3-chloro-4-(4-(4- quorobenzyl) 3 4- dinethyl 2 5-

di oxoi m dazol i di n-1 -yl ) phenyl) pi col i nam de nple 1.3.63:
(S)-N-(4- M%@hl{otmé{bbaaﬁym)omdﬂmdﬂwlli Zmﬁiado[éxlec]lﬁi éb}l{@imtﬁ(wﬁf&&aﬁ)&

met hoxyphenyl ) pi col i nam d

(S)- N-( 4- (4- benzy1- 3, 4- di n%QWTYQt%PgF%?%TCPﬁ%Bé%ﬁdFdi n-1-y1)-3-

chl or ophenyl ) pi col i nam de Exanple 1. 3. 65:

(S)-N-(4-(4-benzyl- 3-ethyl-4- tth ,D- d|0x0|n1dazo|idin-|-y1)-3-

chl or ophenyl ) pi col i nam de
Ly Q

Step 1: Example 1.3.33, N-(3-chloro-4-(1-ox0-3-thioxotetrahydroimidazo[1,5-a]pyridin-

2(1H,3H,5H)-yl)phenyl)thiophene-2-carboxamide, was prepared in a manner similar to 1.3.4.

LCMS: >98% @ 214 nm, Ry = 2.90min., m/z = 408.0 [M + H]"

Example 1.3.34

N-(3-Chloro-4-(1-ox0-3-thioxodihydro-1H-imidazo[5,1-c][1,4]oxazin-2(3H,8 H,8aH)-
yl)phenyl)thiazole-2-carboxamide

Step 1: Example 1.3.34, N-(3-chloro-4-(1-oxo0-3-thioxotetrahydroimidazo[1,5-a]pyridin-
2(1H,3H,5H)-yl)phenyl)thiazole-2-carboxamide (TFA), was prepared in a manner similar to
1.3.4.

LCMS: >98% @ 214 nm, Ry = 2.86 min., m/z = 409.0 [M + H]"
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Example 1.3.66: (S)-N-(4-(4-benzyl-4-nethyl-2,5-di oxoi mdazolidin-I-y1)-3-

chl or ophenyl) - 3, 5-di fl uor opi col i nam de Exanple 1.3.67:

(S) - N (4-Wo-2baz9m44- met hyl - 2, 5- di oxoi m dazol i di n-1 -y1) PBI/US2010/048030
chl or ophenyl ) t hi azol e- 2- car boxam de Exanpl e 1. 3. 68:
(S)-N-(4-(4-benzyl-4-nethyl-2,5-di oxoi m dazolidin-1|-yl)-3-

chl or ophenyl) - 6- net hoxypi col i nam de Exanpl e 1. 3.69:
(S)-N(4-(4-benzyl-4-nethyl -2, 5-di oxoi m dazolidin-I-yl)-3-

chl oropheny1l) - 6-f | uor opi col i nam de Exanpl e 1.3.70:

N- (3-chl oro-4- (4-cycl ohexyl- 2, 5-di oxoi m dazol i di n-1- yl ) phenyl ) pi col i nam de
Exanple 1.3.71: N (3-chloro-4-(7-cycl ohexyl-1, 3-di oxohexahydroi m dazo[ 1, 5-
a] pyrazi n-2(3H) -yl ) phenyl ) pi col i naminjée EXaddpl e 1. 3. 72:

N-(4-(7-acetyl -1, 3-di oxohexahydroi m dazo[ 1, 5- a] pyrazin-2(3H)-y1)-3- WO
2011/ 029104PCT/ US2010/ 048030 chl or ophenyl ) pi col i nam de Exanpl e
1.3.73.  N.(3-Chloro-4-(1-ox0-3-thioxodihydro-1H-imidazo[5,1-c][1,4]oxazin- 2(3H 8H,8a [—9

N- (3-chl oro-4- (1, 3-di oxo- 7- pi val oyl hexahydr oi m azo}l 5-a]pyrazi n2(3H-yl)p
henyl ) pi col i nam de Exdippbeythi8zald-4-carboxamide

N- (3-chloro-4-(7-(furan-2-carbonyl)-1, 3-di oxohexahydr oi m dazo[ 1, 5-

a] pyrazi n-2(3H) -yl ) phenyl ) pi col i nam de Exanple 1.3.75:

6- chl or o- N- (3-chl or o- 4- ( 1- oxo-[3 thooxohex 0|nidazo[1,5-

a]pyridin-2(3FD-yI)phenyI)picc £§i>h

Step 1: Example 1.3.35, N-(3-chloro-4-(1-ox0-3-thioxotetrahydroimidazo[1,5-a]pyridin-
2(1H,3H,5H)-yl)phenyl)thiazole-4-carboxamide (TFA), was prepared in a manner similar to
1.3.4.

LCMS: >98% @ 214 nm, Rt 2.73 min., m/z = 409.0 [M + H]"

Example 1.3.36

N-(3-Chloro-4-(1-oxo0-3-thioxodihydro-1H-imidazo[5,1-c][1,4]oxazin-2(3H,8H,8aH)-yl)phenyl)-

3,5-difluoropicolinamide

Step 1: Example 1.3.36, N-(3-chloro-4-(1-ox0-3-thioxotetrahydroimidazo[1,5-a]pyridin-
2(1H,3H,5H)-yl)phenyl)-3,5-difluoropicolinamide (TFA), was prepared in a manner similar to
1.3.4.

LCMS: >98% @ 214 nm, Ry = 2.89 min., m/z = 439.1[M + H]"
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Exanpl e 1. 3. 76:

N- ( 3- chl or 0- 4- ( 1- oxo- 3-t hi oxohexahydr oi m dazo[ 1, 5-a] pyri di n-2( 3H) -
yl ) phenylWpypoazi2084 2- car boxam de Exanpl e 1.3.77: PCT/US2010/048030
N- (3-chl oro- 4- (1- oxo- 3-t hi oxohexahydr oi mi dazo[ 1, 5-a] pyri di n- 2( 3H) -
yl ) phenyl ) t hi ophene- 2- car boxam de Example 1.3.78:

N- ( 3-chl or 0- 4- ( 1- oxo- 3-t hi oxohexahydr oi m dazo[ 1, 5-a] pyri di n-2( 3H) -
yl ) phenyl )t hi ophene- 3- car boxam de Exanple 1.3.79:

3-chl oro- 4- (1- oxo- 3-t hi oxohexahydr oi m dazo[ 1, 5- a] pyri di n- 2( 3H) -
phenyl )t hi azol e- 2- car boxam de gxample B¥a93P!l € 1. 3. 80:

3-chl oro- 4- (1- oxo- 3-t hi oxohexahydrolr m dazo[ 1, 5-a] pyri di n-2( 3H) -
phenyl )t hi azol e- 4- car boxam de Exanpl e 1. 3. 81:

)
(
1)
| § ghg%{f%lorg Ig-((ﬁ' ﬁﬁé%géﬁ)hé& oheXa ga%-%d%ic%% a]][gyl azm Z%I%I_SDH 8afd)-
C
p
(
1)
(
)

N-
N
N-

y
y
y
5-chl oro- N-(3-chl oro-4-(1-ox ]§mgbugﬁghggﬁ9&gﬁghgldazo[l 5-

a] pyridin-2(3H)- yI)phenyI)furan car boxam de Exanpl e 1. 3. 83:

N- (3-chl or o- 4- ( 1- oxo- 3- thloxohexahydr0|n1dazo[1 5- a]pyr|d|n 2(3H) -

yl ) pheny1l) - 6-f | uor opi col i nam ¢ Exgrpte—4. 3. 8

N- (3-chl oro- 4- (1- oxo- 3-t hi oxoh exgﬂydr &daﬁ@ﬁl 5- a]pyrldln 2(3H) -

yl) pheny1l) - 3-f | uor opi col i nam de_ \« dhpPe . 3.
6-ch|oro-N—(3-chIoro-4-(8a-nethy| N IPY -dloxohexahydr0|n1dazo[1 5-

a] pyridi n-2(3H) -yl ) phenyl)pi col 1 nam de Exampl e 1. 3. 86:
N-(3-chloro-4-(8a-nethyl-1, 3- dioxohexahydroinidazo[l 5-a] pyridi n2(3H) -yl ) ph

enyl) ol e- 2~car hox
N- ( 3- Nibfo! & (S50 fehalng %3 5a“h6‘¥8%%1 Cosek: 8[t}f1°§°tefra§}¥dr81m1§%7§ﬁ65 vl ph
enyl) tiypazh-ec 4, QHrmX}ﬂ)’ﬁhGﬁ‘yl)furan 2-carboxamide, was prepared in a manner similar to

1.3.4.

LCMS: >98% @ 214 nm, Ry = 2.98 min., m/z = 426.0 [M + H]'

Example 1.3.38

N-(3-Chloro-4-(1-oxo0-3-thioxodihydro-1H-imidazo[5,1-c][1,4]oxazin-2(3H,8H,8aH)-yl)phenyl)-

6-fluoropicolinamide

Step 1: Example 1.3.38, N-(3-chloro-4-(1-oxo0-3-thioxotetrahydroimidazo[1,5-a]pyridin-
2(1H,3H,5H)-yl)phenyl)-6-fluoropicolinamide (TFA), was prepared in a manner similar to 1.3.4.

LCMS: >98% @ 214 nm, Ry =2.99 min., m/z 421.1 [M + H]'

Example 1.3.39
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Exampl e 1. 3. 88:
N- (3-chl oro- 4- (8a-net hyl-1, 3- di oxohexahydr oi m dazo[ 1, 5-a] pyri di n2( 3H) -yl ) ph
enyl) - 3, 5Swoi2biwmewpi col i nam de Exanpl e 1. 3. 89: PCT/US2010/048030

5-chl oro- N- (3-chl or o- 4- (8a- net hyl- 1, 3- di oxohexahydr oi m dazo[ 1, 5-

a] pyridi n-2(3H)-yl)phenyl)furan-2-carboxam de Exanmpl e 1.3.90:

N- (3-chl oro- 4- (8a-net hyl-1, 3- di oxohexahydr oi m dazo[ 1, 5-a] pyri di n2( 3H) -yl ) ph
enyl) - 6-fl uoropi col i nam de Exanpl e 1.3.91:

N- (3-chl oro-4- (8a-net hyl-1, 3-di oxohexahydr oi m dazo[ 1, 5-a] pyri di n2(3H) -yl ) ph
enyl) Z\3-F3‘ bH%@Q'@gﬁxbnﬁfﬂl%dlhydro 1 AR B[sL %][?Zl]oxazm 2(3H. H 8aH)-yl)phenyl)-

N- ( 3- chl or o- 4- (8a- net hyl - 1- oXo- 3- thloxohexahydr0|n1 dazo[ 1, 5-

a] pyri di n-2(3H) -yl ) phenyl) pyr az3-flse@poatibaxealki de Exanple 1.3.93:

6- chl or o- N- ( 3- chl or o- 4- ( 8a- net hyl - | - oxo- 3-

t hi oxohexahydr oi m dazo[ 1, 5- a] pyri di n-2(3H) - yI)phenyI)plcollnanlde

Exanpl e 1. 3.94:

N- (3-chl or o- 4- (8a- net hyl - 1- OX(:QﬁL@
a]pyridin-2(3FD-yI)phenyI)th|dzg’e- V(e Exanpl e 1. 3. 95:
N- (3- chl or 0- 4- ( 8a- net hyl - 1- ox Nﬁhlov-hexahyd oi m dazo[ 1, 5-

a] pyri di n- 2(3H) -yl ) phenyl ) t hi azetle24lcarboxani-te Exanpl e 1. 3. 96:

N- ( 3- chl or o- 4- ( 8a- net hyl - 1- oxo- 3-t hi oxohexahydr oi m dazo[ 1, 5-

a] pyridin-2(3H) -yl ) pheny 1% 3, 5-di fl uor opi col i nam de Exanple 1.3.97: 5

- chl orSeemNL( 3 - C|ﬁ/x(gmple4 1(83%- Méﬁ_-}ﬁ;y]orqy e} 9xg-3- thloxotetrahydrmrmdazo[1 5-a]pyridin-
'I[Ef(na(rjri()l ﬁ?%gﬁ/ g%) l%h%%}zlls) [3 ﬂuorg‘ ] ﬁgolingllmrllde Qﬁ*‘_k) Zsp %?e%re)df 1Y anmgnn%?‘rsti)r%l & 0de
N ( 3- gild or o- 4- ( 8a- net hyl - 1- oxo- 3-t hi oxohexahydr oi m dazo[ 1, 5-

a] pyridin-2(3H)-yl)phenyl)-6-fl uoropicolinam de Exanple 1.3.99:

N- ( 3- chl or o- 4- (8a- net hyl - 1- oxo- 3-t hi oxohexahydr oi m dazo[ 1, 5-

LCMS: >98% @ 214 nm, Ry =2.77 min., m/z = 421.1 [M+ H]"

\r oi m dazo[ 1, 5-
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- alpyridin-2(3H)-yl)phenyl)-3-fluoropicolinam de Exanpl e 1. 3. 100:
N- ( 3- chl or o- 4- (8a- net hyl - 1- oxo- 3-t hi oxohexahydr oi m dazo[ 1, 5-

a] pyri di wo@esHyo2gioxphenyl ) pyri dazi ne- 3- car boxam de Bi ol ®grasko1aos8036 t y:
Exanpl e Forrmula MW ECS50 1. 3.48 C20H19CLN403 398. 84 4. 34E-07

Example 1.3.40

N-(3-chloro-4-(1,3-dioxodihydro-1H-imidazo[5,1-c][1,4]thiazin-2(3H,8 H,8aH)-
yl)phenyl)picolinamide

e
0

Step 1: Example 1.1.40, 2-(2-chloro-4-nitrophenyl)tetrahydro-1H-imidazo[5,1-

c][1,4]thiazine-1,3(2H)-dione, was prepared in a manner similar to 1.1.1.

LCMS: >98% @, 254 nm, Ry = 1.30 min., m/z = 327.8 [M+ H]"

'H NMR (400 MHz, CDCL): 3 8.42 (d, 1 H, J = 2.4 Hz), 8.26-8.23 (m, 1 H), 7.53-7.50 (m, 1 H),
4.55-4.51 (m, 1 H), 4.35-4.25 (m, 1 H), 3.29-3.20 (m, 1 H), 3.09-3.06 (m, 1 H), 2.85-2.73 (m, 2
H), 2.66-2.62 (m, 1 H).

PROCEDURE H:

Step 2: The 2-(2-chloro-4-nitrophenyl)tetrahydro-1H-imidazo[5,1-c][1,4]thiazine-
1,3(2H)-dione (124 mg, 0.38 mmol) and 5% Pt sulfided on carbon (148 mg, 0.04 mmol) were
added to a flask under argon. Methanol (8 mL) was added. The flask was purged with vacuum
and H; gas, then H, gas was applied by balloon (1 atm) with stirring for about 18 hours. The
mixture was diluted with MeOH and poured through Celite, washing with MeOH. The filtrate
was concentrated under vacuum to give about 125 mg of crude product. The compound was
purified by chromatography on silica gel (12 g) eluting with a 0-to-50% A-to-B gradient (A is
DCM: B is 10% MeOH/DCM with 1% ammonium hydroxide) to give 67 mg of 2-(4-amino-2-
chlorophenyl)tetrahydro-1H-imidazo[5,1-c][1,4]thiazine-1,3(2H)-dione, 1.2.40.
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1.3.49 C20H19C1IN402S 414.90 1. 85E-07 1.3.50 C21H19F3N403 432. 4 4. 54E-07
1.3.51 C26H23C1IN4O3 475.00 2.14E-06 1.3.52
WO 2011/029104 PCT/US2010/048030

LCMS: >98% @ 254 nm, Ry = 1.02 min., m/z = 297.8 [M+ H]"

'H NMR (400 MHz, CDCl3): 6 7.01 (d, 1 H, J= 8.6 Hz), 6.78 (d, 1 H, J= 2.5 Hz), 6.61-6.59 (m,
1 H), 4.54-4.51 (m, 1 H), 4.25-4.16 (m, 1 H), 3.91 (s, 2 H), 3.25-3.15 (m, 1 H), 3.06-3.03 (m, 1
H), 2.83-2.68 (m, 2 H), 2.61-2.57 (m, 1 H).

Step 3: Example 1.3.40, N-(3-chloro-4-(1,3-dioxodihydro-1H-imidazo[5,1-c][1,4]thiazin-
2(3H,8H,8aH)-yl)phenyl)picolinamide, was prepared in a manner similar to 1.3.1.

LCMS: >98% @ 254 nm, Ry = 1.32 min., m/z = 402.9 [M + H]'

Example 1.3.41

N-(3-chloro-4-(1,3-dioxodihydro-1H-imidazo[5,1-c][1,4]dioxothiazin-2(3H,8H,8aH)-
yl)phenyl)picolinamide

PROCEDURE [:

Step 1: N-(3-chloro-4-(1,3-dioxodihydro-1H-imidazo[5,1-c][1,4]thiazin-2(3H,8 H,8a H)-
yl)phenyl) picolinamide (60 mg, 0.15 mmol) was stirred in CH,Cl, (2.0 mL) at 0°C. m-CPBA
(67 mg, 0.30 mmol, 77%) was added in two equal portions about 5 minutes apart. The reaction
was stirred about 1 hr at 0°C then allowed to warm to room temperature and stirred for another 2
hrs. The reaction was then concentrated and purified by reverse-phase HPLC (15-to-55 gradient
ACN/Water 0.1%TFA) followed by free basing to give 37 mg of N-(3-chloro-4-(1,3-
dioxodihydro-1H-imidazo[5,1-c][1,4]dioxothiazin-2(3H,8H,8aH)-yl)phenyl)picolinamide,

1.3.41, (57%).
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C211-121C1N4A03 412.87 1. 78E-07 1.3.53 C21H1I9C1IN4AO3 410.85 2. 17E-07 1.3.54
C22H21C1N403 424.88 3. 25E-07 1.3.55 C20H18F3N304
WO 2011/029104 PCT/US2010/048030

LCMS: >98% @ 254 nm, Ry = 1.24 min., m/z = 435.0 [M+ H]"

'H NMR (400 MHz, DMSO-ds): § 11.04 (m, 1 H), 8.77 (d, 1 H, J = 4.5 Hz), 8.26 (dd, 1 H, J =
8.4,2.3 Hz), 8.17 (d, 1 H, J = 7.8 Hz), 8.11-7.99 (m, 2 H), 7.72-7.69 (m, 1 H), 7.46-7.40 (m, 1
H), 4.85-4.63 (m, 1 H), 4.45-4.40 (m, 1 H), 3.79-3.73 (m, 1 H), 3.69-3.36 (m, 3 H), 3.26 (m, 1
H).

Example 1.3.42

N-(3-chloro-4-(1,3-dioxodihydro-1H-imidazo[5,1-c][1,4]thiazin-2(3H,8 H,8aH)-yl)phenyl)-6-

fluoropicolinamide

O

Step 1: Example 1.3.42, N-(3-chloro-4-(1,3-dioxodihydro-1H-imidazo[5,1-c][1,4]thiazin-
2(3H,8H,8aH)-yl)phenyl)thiazole-4-carboxamide, was prepared in a manner similar to 1.3.4.

LCMS: >98% @ 254 nm, Ry = 1.35 min., m/z = 420.8 [M + H]'

Example 1.3.43

N-(3-chloro-4-(1,3-dioxodihydro-1H-imidazo[5,1-c][1,4]thiazin-2(3H,8H,8aH)-
yl)phenyl)thiazole-4-carboxamide

Ot
) C,QHJ\[}
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421.4 4. 12E-06 1.3.56 C21H15CINAO3 406.82 3.80E-07 1.3.57 C19HI9C1N403
386. 83 2. 00E-07 1.3.58 C22H25C1N403 428. 91
WO 2011/029104 PCT/US2010/048030

Step 1: Example 1.3.42, N-(3-chloro-4-(1,3-dioxodihydro-1H-imidazo[5,1-c][1,4]thiazin-
2(3H,8H,8aH)-yl)phenyl)thiazole-4-carboxamide, was prepared in a manner similar to 1.3.4.

LCMS: >98% @ 254 nm, Ry = 1.25 min., m/z = 408.9 [M + H]'

'H NMR (400 MHz, DMSO-dy): 8 10.75 (d, 1 H, J=4.4 Hz), 9.27 (d, 1 H, J=1.9 Hz), 8.57 (s, |
H), 8.21-8.18 (m, 1 H), 7.96-7.91 (m, 1 H), 7.47-7.39 (m, 1 H), 4.46-4.27 (m, 2 H), 3.18-2.64 (m,
5 H).

Example 1.3.44

tert-butyl-2-(2-chloro-4-(picolinamide)phenyl)-1,3-dioxohexahydroimidazo[ 1,5-a]pyrazine-
7(1H)-carboxylate

Step 1: Example 1.1.44, tert-butyl 2-(2-chloro-4-nitrophenyl)-1,3-
dioxohexahydroimidazo[1,5-a]pyrazine-7(1H)-carboxylate, was prepared in a manner similar to

1.1.1.
LCMS: >72% @ 254 nm, Ry = 1.41 min., m/z = 432.8 [M + Na]"
'H NMR (400 MHz, CDCLs): § 8.44 (m, 1 H), 8.27-8.24 (m, 1 H), 7.55-7.51 (m, 1 H), 4.68 (br. s,

1 H), 4.27-4.14 (m, 3 H), 3.19-3.10 (m, 1 H), 2.90-2.80 (m, 2 H), 1.51 (s, 9 H).

Step 2: Example 1.2.44, tert-butyl 2-(4-amino-2-chlorophenyl)-1,3-

dioxohexahydroimidazo[1,5-a]pyrazine-7(1H)-carboxylate, was prepared in a manner similar to
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2.00E-07 1.3.59 C19HI9C1N403 386.83 1.50E-06 1.3.60 Cl19H19CIN4O3 386. 83
3.59E-06 1.3.61 C23H18C1FN403 452.87 3. 35E-07
WO 2011/029104 PCT/US2010/048030

1.2.13.

LCMS: >98% @ 254 nm, Rt = 1.23 min., m/z = 403.1 [M + Na]"
'H NMR (400 MHz, DMSO-dp): 8 7.04-6.96 (m, 1 H), 6.69 (m, 1 H), 6.55-6.53 (m, 1 H), 5.69
(br. s, 2 H), 4.36-4.18 (m, 2 H), 4.03-3.88 (m, 2 H), 3.04-2.82 (m, 3 H), 1.43 (s, 9 H).

Step 3: Example 1.3.44, tert-butyl 2-(2-chloro-4-(picolinamide)phenyl)-1,3-dioxohexa

hydroimidazo[1,5-a]pyrazine-7(1H)-carboxylate, was prepared in a manner similar to 1.3.1.

LCMS: >98% (@ 254 nm, Rt = 1.23 min., m/z = 508.1 [M + Na]"

'H NMR (400 MHz, DMSO-ds): & 11.04 (d, 1 H, J = 5.4 Hz), 8.75 (d, 1 H, J = 4.6 Hz), 8.29-
8.25 (m, 1 H), 8.18 (d, 1 H, J = 7.8 Hz), 8.11-8.07 (m, 1 H), 8.03-7.97 (m, 1 H), 7.72-7.69 (m, 1
H), 7.50-7.43 (m, 1 H), 4.47-4.19 (m, 2 H), 4.07-3.92 (m, 2 H), 3.25-2.77 (m, 3 H), 1.44 (s, 9 H).

Example 1.3.45

N-(3-chloro-4-(1,3-dioxotetrahydroimidazo[1,5-a]pyrazin-2(1H,3H,5H)-phenyl)picolinamide

r

o
PO
H o
P

PROCEDURE J:

Step 1: tert-butyl 2-(2-chloro-4-(picolinamide)phenyl)-1,3-dioxohexahydroimidazo[1,5-
a] pyrazine-7(1H)-carboxylate (85 mg, 0.18 mmol) was stirred in the 30% TFA/DCM (5 mL) at
room temperature for about 2 hrs. The reaction was then concentrated under vacuum. The
residue was dissolved in EtOAc and aqueous (saturated) NaHCO;. The aqueous layer was
separated and extracted with EtOAc. The combined organic layers were dried over Na,;SOs,

concentrated and purified by reverse-phase HPLC followed by free-basing the TFA salt to give
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1.3.62 C24H20C1FN4AO3 466.89 2. 17E-07 1.3.63 C24H21FN4AO4 448. 45 1. 04E-06
1.3.64 C24H21CINAO3 448.90 1.97E-07 1.3.65
WO 2011/029104 PCT/US2010/048030

65 mg of N-(3-chloro-4-(1,3-dioxotetrahydroimidazo[1,5-a]pyrazin-2(1 H,3H,5 H)-
phenyl)picolinamide, 1.3.45, (97%).

LCMS: >98% @ 254 nm, Rt = 1.00 min., m/z = 408.0 [M + Na]"

Example 1.3.46

N-(3-chloro-4-(7-methyl-1,3-dioxotetrahydroimidazo[1,5-alpyrazin-2(1H,3H,5 H)-
yl)phenyl)picolinamide

O

PROCEDURE K:

Step 1: N-(3-chloro-4-(1,3-dioxotetrahydroimidazo[1,5-a]pyrazin-2(1H,3H,5H)-phenyl)
picolinamide (60 mg, 0.16 mmol) was stirred in the dichlroethane (0.56 mL) at room
temperature. Then 37% formaldehyde (0.017 mL, 0.23 mmol) was added, followed by the
NaBH(OACc); (63 mg, 0.30 mmol). The mixture was stirred overnight. The reaction was diluted
with CH,Cl, and neutralized with aqueous (saturated) NaHCOs;. The organic layer was
separated, dried over Na,SQO,, concentrated, and purified by reverse-phase HPLC(10-to-40
gradient ACN/Water 0.1%TFA), followed by free-basing the TFA salt to give 57 mg of N-(3-
chloro-4-(7-methyl-1,3-dioxotetrahydroimidazo[ 1,5-alpyrazin-2(1H,3H,5H)-yl)phenyl)
picolinamide, 1.3.46, (92%).

LCMS: >98% @ 254 nm, Rt = 1.02 min., m/z = 422.0 [M + Na]"

'"H NMR (400 MHz, DMSO-dy): 511.04 (d, 1 H, J=4.2 Hz), 8.76 (d, 1 H, /= 4.7 Hz), 8.29-8.25
(m, 1 H), 8.18 (d, 1 H, J=7.8 Hz), 8.11-8.07 (m, 1 H), 8.02-7.97 (m, 1 H), 7.72-7.69 (m, 1 H),
7.50-7.42 (m, 1 H), 4.44-4.31 (m, 1 H), 3.95-3.88 (m, 1 H), 3.20-3.05 (m, 2 H), 2.83-2.76 (m, 1
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C25H23C1IN403 462.93 2. 36E-07 1.3.66 C23H17C1F2N403 470. 86 2. 96E-06 1. 3. 67
C21H17C1N4AO3S 440.90 6.11E-06 1.3.68 C24H21C1N404
WO 2011/029104 PCT/US2010/048030

H),2.29 (s, 3 H), 2.13-1.87 (m, 2 H).

Example 1.3.47

N-(3-chloro-4-(7-(methylsulfonyl)-1,3-dioxotetrahydroimidazo|[ 1,5-a]pyrazin-2(1 H,3H,5 H)-
yl)phenyl)picolinamide

PROCEDURE L:

Step 1: N-(3-chloro-4-(1,3-dioxotetrahydroimidazo[1,5-a]pyrazin-2(1H,3H,5H)-phenyl)
picolinamide (38 mg, 0.10 mmol) was stirred in CH,Cl, (0.70 mL) at room temperature. Then
tricthylamine (0.041 mL, 0.30 mmol) was added and the solution was cooled to 0°C. Then
methane sulfonylchloride (0.010 mL, 0.12 mmol) was dissolved in CH,CI, (0.30 mL) and added
dropwise to the cooled solution. The reaction was allowed to warm slowly to room temperature
and stirred for about 3 hrs. The reaction was diluted with CH,Cl, and quenched with water and
aqueous (saturated) NaHCOs. The organic layer was separated and the aqueous layer extracted
with CH,Cl,. The combined organic layers were dried over Na,SQO,, concentrated, and purified
by reverse-phase HPLC (20-to-60 gradient ACN/Water 0.1%TFA), followed by free-basing the
TFA salt to give 45 mg of N-(3-chloro-4-(7-(methylsulfonyl)-1,3-dioxotetrahydroimidazo|[1,5-
alpyrazin-2(1H,3H,5H)-yl)phenyl)picolinamide, 1.3.47, (99%).

LCMS: >98% @, 254 nm, Rt = 1.02 min., m/z = 464.0 [M + H]"

'H NMR (400 MHz, DMSO-ds): 511.05 (d, 1 H, J=4.6 Hz), 8.77 (d, 1 H, J= 4.7 Hz), 8.31-8.27
(m, 1 H), 8.19 (d, 1 H, J = 7.8 Hz), 8.11-7.98 (m, 2 H), 7.73-7.70 (m, 1 H), 7.50-7.46 (m, 1 H),
4.66-4.49 (m, 1 H), 4.10-4.05 (m, 1 H), 3.98-3.84 (m, 1 H), 3.70-3.62 (m, 1 H), 3.24-2.85 (m, 6
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464.90 5.88E-06 1.3.69 C23H18C1FN403 452.87 1.63E-06 1.3.70 C211-121C1N403
412.90 7.43E-07 1.3.71 C24H26CIN503 467. 95
WO 2011/029104 PCT/US2010/048030

H).

The following table shows biological activity in connection with embodiments of the
preset invention in terms of half maximal effective concentration (ECsg) (Y=Bottom+(Top-

Bottom)/(1+"10((Log EC50-X)*Hillslope)) X=logarithm of concentration, Y is the response).

Biological Activity:

Example Formula MW ECso
13.1 CyoH20N404 380.397 | 2.7E-06
13.2 Ci1gH17CIN,O; 384.816 | 8.14E-07
133 Cy1H16F3N4O5 464.395 | 3.12E-06
134 C,1H17CIF4N,4O5 516.83 | 1.67E-06
135 C17H15CINLO5S 390.844 | 1.98E-06
1.3.6 Ci1gH16CIN5O; 385.804 | 2.58E-06
13.7 C,1H17CIF4N,4O5 516.83 | 3.31E-06
1.3.8 Cy1gH15CI,N;0, 408.235 | 6.2E-06
1.3.9 CyoH16CIF3N405 484.813 | 2.11E-06

1.3.10 | CyHyCIFsN,0,S | 514.905 | 3.67E-07

1.3.11 C16H13CIN,O5 344.752 | 7.06E-06

1.3.12 Cy0H15CIN,O5 398.843 | 2.29E-07

1.3.13 Cy1H15CIFsN,O5 498.84 | 7.95E-07

1.3.14 CoH1sCIFsN,Os | 484.813 | 1.28E-06

1.3.15 Cy1H5:CIN,O; 412.869 | 2.22E-07
1.3.16 Cy0H7:1CIN,O; 400.859 | 3.59E-06
1.3.17 Cy0H7:1CIN,O; 400.859 | 1.5E-06
1.3.18 Cy7H15CIN,O; 358.779 | 4.21E-06
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2.23E-06 1.3.72 C20H18CLIN504 427.80 4.51E-06 1.3.73 C23H24C1IN504 469. 9
1.07E-06 1.3.74 C23H18CIN505 479.9 9. 67E-07

WO 2011/029104 PCT/US2010/048030
1.3.19 Ca3H16CIN,O; 434.875 | 8.4E-07
1.3.20 Ca3H16CIN,O; 434.875 | 6.04E-07
1.3.21 C1gH1sCIN,O, 386.789 | 2.18E-06
1.3.22 CoHisCIFsN4Os | 518.803 | 5.82E-06

1.3.23 CaoHisCloFsNyOs | 535.258 | 4.83E-06

1.3.24 C17H14CIN50,S 391.829 | 9.5E-06

1.3.25 CisH14CIFsN4OS | 506.84 | 6.32E-06

1.3.26 CisH14CIFsN4OS | 506.84 | 6.11E-06

1.3.27 CaoH1aCIFsN4Os | 536.793 | 2.93E-06

1.3.28 Cy7H13CI,N505 410.208 | 8.77E-06

1.3.29 CaoHisCIFsN4Os | 518.803 | 6.73E-06

1.3.30 C1sH15CIN4O3S 402.855 | 1.47E-06

1.3.31 C17H14CINSO;S 403.843 | 3.56E-06

1.3.32 | CyoH1sCLFsN,OsS | 551.323 | 1.49E-06

1.3.33 Ci7H14CIN;05S, | 407.894 | 8.46E-06

1.3.34 | CyH14CIFsN,OsS, | 522.906 | 1.17E-06

1.3.35 CisH14CIFsN4OS | 506.84 | 1.49E-06

1.3.36 CaoH14CIFsN4OsS | 552.859 | 1.68E-06

1.3.37 Ci7H1:ClN;0,5 | 426.274 | 5.05E-06

1.3.38 CaoH1sCIFsN4OsS | 534.869 | 9.33E-07

1.3.39 CaoHisCIFsN4OsS | 534.869 | 1.2E-06

1.3.40 C1sH15CIN4O3S 402.855 | 4.03E-07

1.3.41 C1sH15CIN4OsS 434.854 | 3.03E-06

1.3.42 CisH1CIFN,O5S | 420.845 | 1.17E-06

1.3.43 CisH1:CIN4O5S, | 408.882 | 3.76E-06

1.3.44 Cy3H24CIN5Os 48592 | 7.54E-07
1.3.45 C15H16CIN5O; 385.804 | 4.2E-06
1.3.46 C19H15CIN5O; 399.831

1.3.47 CioH1sCINSOsS | 463.895 | 4.71E-06
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1.3.75 C19H16C12N402S 435.4 3.26E-06 1.3.76 CL8H1I6CINS02S 401.9 5. 04E-06
1.3.77 C18H16CIN302S2 405.9 2.78E-06 1.3.78
WO 2011/029104 PCT/US2010/048030

[0207] Further examples include the following:

Example 1.3.48: N-(3-chloro-4-(8a-methyl-1,3-dioxohexahydroimidazo[ 1,5-a]pyridin-
2(3H)-yl)phenyl)picolinamide

Example 1.3.49: N-(3-chloro-4-(8a-methyl-1-ox0-3-thioxohexahydroimidazo[1,5-
a]pyridin-2(3H)-yl)phenyl)picolinamide

Example 1.3.50: N-(4-(2,4-dioxo-1,3-diazaspiro[4.5]decan-3-yl)-3-
(trifluoromethyl)phenyl)picolinamide

Example 1.3.51: N-(3-chloro-4-(2,4-dioxo-8-phenyl-1,3-diazaspiro[4.5]decan-3-
yl)phenyl)picolinamide

Example 1.3.52: N-(3-chloro-4-(1-methyl-2,4-dioxo-1,3-diazaspiro[4.5]decan-3-
yl)phenyl)picolinamide

Example 1.3.53: N-(3-chloro-4-(2',5'-dioxospiro[bicyclo[2.2.1]heptane-2,4'-
imidazolidin]-1'-yl)phenyl)picolinamide

Example 1.3.54: N-(3-chloro-4-(3'-methyl-2',5'-dioxospiro[bicyclo[2.2.1]heptane-2,4'-
imidazolidin]-1'-yl)phenyl)picolinamide

Example 1.3.55: N-(4-(2,4-dioxo-1,3-diazaspiro[4.5]decan-3-yl)-3-
(trifluoromethyl)phenyl)furan-2-carboxamide

Example 1.3.56: (S)-N-(3-chloro-4-(2,5-dioxo-4-phenylimidazolidin-1-
yl)phenyl)picolinamide

Example 1.3.57: (S)-N-(4-(4-(tert-butyl)-2,5-dioxoimidazolidin-1-yl)-3-
chlorophenyl)picolinamide

Example 1.3.58: (S)-N-(4-(4-(tert-butyl)-3-isopropyl-2,5-dioxoimidazolidin-1-yl)-3-

chlorophenyl)picolinamide
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C18H16CIN302S2 405.9 1.79E-06 1.3.79 C17H15CIN402S2 406.9 1. 34E-06 1.3.80
C17H15C1IN402S2 406.9 1.97E-06 1.3.81 C19H15C1F2N402S
WO 2011/029104 PCT/US2010/048030

Example 1.3.59: (S)-N-(3-chloro-4-(4-isopropyl-4-methyl-2,5-dioxoimidazolidin-1-
yl)phenyl)picolinamide

Example 1.3.60: (R)-N-(3-chloro-4-(4-isopropyl-4-methyl-2,5-dioxoimidazolidin-1-
yl)phenyl)picolinamide

Example 1.3.61: (S)-N-(3-chloro-4-(4-(4-fluorobenzyl)-4-methyl-2,5-dioxoimidazolidin-
1-yl)phenyl)picolinamide

Example 1.3.62: (S)-N-(3-chloro-4-(4-(4-fluorobenzyl)-3,4-dimethyl-2,5-
dioxoimidazolidin-1-yl)phenyl)picolinamide

Example 1.3.63: (S)-N-(4-(4-(4-fluorobenzyl)-4-methyl-2,5-dioxoimidazolidin-1-yl)-3-
methoxyphenyl)picolinamide

Example 1.3.64: (S)-N-(4-(4-benzyl-3,4-dimethyl-2,5-dioxoimidazolidin-1-yl)-3-

chlorophenyl)picolinamide

Example 1.3.65: (S)-N-(4-(4-benzyl-3-ethyl-4-methyl-2,5-dioxoimidazolidin-1-yl)-3-
chlorophenyl)picolinamide

Example 1.3.66: (S)-N-(4-(4-benzyl-4-methyl-2,5-dioxoimidazolidin-1-yl)-3-
chlorophenyl)-3,5-difluoropicolinamide

Example 1.3.67: (S)-N-(4-(4-benzyl-4-methyl-2,5-dioxoimidazolidin-1-yl)-3-
chlorophenyl)thiazole-2-carboxamide

Example 1.3.68: (S)-N-(4-(4-benzyl-4-methyl-2,5-dioxoimidazolidin-1-yl)-3-

chlorophenyl)-6-methoxypicolinamide

Example 1.3.69: (S)-N-(4-(4-benzyl-4-methyl-2,5-dioxoimidazolidin-1-yl)-3-

chlorophenyl)-6-fluoropicolinamide

Example 1.3.70: N-(3-chloro-4-(4-cyclohexyl-2,5-dioxoimidazolidin-1-
yl)phenyl)picolinamide

Example 1.3.71: N-(3-chloro-4-(7-cyclohexyl-1,3-dioxohexahydroimidazo[1,5-
a]pyrazin-2(3H)-yl)phenyl)picolinamide

Example 1.3.72: N-(4-(7-acetyl-1,3-dioxohexahydroimidazo[1,5-a]pyrazin-2(3H)-yl)-3-
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436.9 8. 76E-07 1.3.82 C18H15C12N303S 424.5 2. 85E-06 WO
2011/ 029104PCT/ US2010/ 048030 1. 3. 83 Cl19F116C1FN4A02S 418.9 3.54E-07 1.3.84
WO 2011/029104 PCT/US2010/048030

chlorophenyl)picolinamide

Example 1.3.73: N-(3-chloro-4-(1,3-dioxo-7-pivaloylhexahydroimidazo[1,5-a]pyrazin-
2(3H)-yl)phenyl)picolinamide

Example 1.3.74: N-(3-chloro-4-(7-(furan-2-carbonyl)-1,3-dioxohexahydroimidazo|[1,5-
a]pyrazin-2(3H)-yl)phenyl)picolinamide

Example 1.3.75: 6-chloro-N-(3-chloro-4-(1-oxo-3-thioxohexahydroimidazo[1,5-
a]pyridin-2(3H)-yl)phenyl)picolinamide

Example 1.3.76: N-(3-chloro-4-(1-oxo0-3-thioxohexahydroimidazo[1,5-a]pyridin-2(3H)-
yl)phenyl)pyrazine-2-carboxamide

Example 1.3.77: N-(3-chloro-4-(1-oxo0-3-thioxohexahydroimidazo[1,5-a]pyridin-2(3H)-
yl)phenyl)thiophene-2-carboxamide

Example 1.3.78: N-(3-chloro-4-(1-oxo0-3-thioxohexahydroimidazo[1,5-a]pyridin-2(3H)-
yl)phenyl)thiophene-3-carboxamide

Example 1.3.79: N-(3-chloro-4-(1-oxo0-3-thioxohexahydroimidazo[1,5-a]pyridin-2(3H)-
yl)phenyl)thiazole-2-carboxamide

Example 1.3.80: N-(3-chloro-4-(1-oxo0-3-thioxohexahydroimidazo[1,5-a]pyridin-2(3H)-
yl)phenyl)thiazole-4-carboxamide

Example 1.3.81: N-(3-chloro-4-(1-oxo0-3-thioxohexahydroimidazo[1,5-a]pyridin-2(3H)-
yl)phenyl)-3,5-difluoropicolinamide

Example 1.3.82: 5-chloro-N-(3-chloro-4-(1-oxo-3-thioxohexahydroimidazo[1,5-
a]pyridin-2(3H)-yl)phenyl)furan-2-carboxamide

Example 1.3.83: N-(3-chloro-4-(1-oxo0-3-thioxohexahydroimidazo[1,5-a]pyridin-2(3H)-
yl)phenyl)-6-fluoropicolinamide

Example 1.3.84: N-(3-chloro-4-(1-oxo0-3-thioxohexahydroimidazo[1,5-a]pyridin-2(3H)-
yl)phenyl)-3-fluoropicolinamide

Example 1.3.85: 6-chloro-N-(3-chloro-4-(8a-methyl-1,3-dioxohexahydroimidazo[1,5-
a]pyridin-2(3H)-yl)phenyl)picolinamide
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C19F116C1FN402S 418. 90 9. 93E-07 1. 3.85 C19F116C12N403 433. 3 8. 64E-07 1. 3. 86
C18H17C1N40O3S 404.9 1.63E-06 1.3.87 C18H17C1N4O3S
WO 2011/029104 PCT/US2010/048030

Example 1.3.86: N-(3-chloro-4-(8a-methyl-1,3-dioxohexahydroimidazo[ 1,5-a]pyridin-
2(3H)-yl)phenyl)thiazole-2-carboxamide

Example 1.3.87: N-(3-chloro-4-(8a-methyl-1,3-dioxohexahydroimidazo[ 1,5-a]pyridin-
2(3H)-yl)phenyl)thiazole-4-carboxamide

Example 1.3.88: N-(3-chloro-4-(8a-methyl-1,3-dioxohexahydroimidazo[ 1,5-a]pyridin-
2(3H)-yl)phenyl)-3,5-difluoropicolinamide

Example 1.3.89: 5-chloro-N-(3-chloro-4-(8a-methyl-1,3-dioxohexahydroimidazo[1,5-
a]pyridin-2(3H)-yl)phenyl)furan-2-carboxamide

Example 1.3.90: N-(3-chloro-4-(8a-methyl-1,3-dioxohexahydroimidazo[ 1,5-a]pyridin-
2(3H)-yl)phenyl)-6-fluoropicolinamide

Example 1.3.91: N-(3-chloro-4-(8a-methyl-1,3-dioxohexahydroimidazo[ 1,5-a]pyridin-
2(3H)-yl)phenyl)-3-fluoropicolinamide

Example 1.3.92: N-(3-chloro-4-(8a-methyl-1-oxo-3-thioxohexahydroimidazo[1,5-
a]pyridin-2(3H)-yl)phenyl)pyrazine-2-carboxamide

Example 1.3.93: 6-chloro-N-(3-chloro-4-(8a-methyl-1-ox0-3-
thioxohexahydroimidazo[ 1,5-a]pyridin-2(3H)-yl)phenyl)picolinamide

Example 1.3.94: N-(3-chloro-4-(8a-methyl-1-oxo-3-thioxohexahydroimidazo[1,5-
a]pyridin-2(3H)-yl)phenyl)thiazole-2-carboxamide

Example 1.3.95: N-(3-chloro-4-(8a-methyl-1-oxo0-3-thioxohexahydroimidazo[1,5-
a]pyridin-2(3H)-yl)phenyl)thiazole-4-carboxamide

Example 1.3.96: N-(3-chloro-4-(8a-methyl-1-oxo-3-thioxohexahydroimidazo[1,5-
a]pyridin-2(3H)-yl)phenyl)-3,5-difluoropicolinamide

Example 1.3.97: 5-chloro-N-(3-chloro-4-(8a-methyl-1-0x0-3-
thioxohexahydroimidazo[1,5-a]pyridin-2(3H)-yl)phenyl)furan-2-carboxamide

Example 1.3.98: N-(3-chloro-4-(8a-methyl-1-ox0-3-thioxohexahydroimidazo[1,5-
a]pyridin-2(3H)-yl)phenyl)-6-fluoropicolinamide

Example 1.3.99: N-(3-chloro-4-(8a-methyl-1-oxo0-3-thioxohexahydroimidazo[1,5-

— 130 —



404.9 2. 67E-06 1.3.88 C20F117C1F2N4A03 434.90 1.10E-06 1.3.89 Cl19F117C12N304
422.3 4. 67E-06 1.3.90 C20F118C1FN403 416. 90
WO 2011/029104 PCT/US2010/048030

a]pyridin-2(3H)-yl)phenyl)-3-fluoropicolinamide

Example 1.3.100: N-(3-chloro-4-(8a-methyl-1-ox0-3-thioxohexahydroimidazo[1,5-
a]pyridin-2(3H)-yl)phenyl)pyridazine-3-carboxamide

Biological Activity:

Example Formula MW EC50
1.3.48 | CooHi0CIN4O3 398.84 | 4.34E-07
1.3.49 | C,0H19CIN,O,S 414.90 | 1.85E-07
1.3.50 | C;1HioF3N4O3 432.4 4.54E-07
1.3.51 | C6HpCINGOs 475.00 | 2.14E-06
1.3.52 | CuHuCINGOs 412.87 | 1.78E-07
1.3.53 | C;H;sCINGOs 410.85 | 2.17E-07
1.3.54 | CxH;1CINGOs 424.88 | 3.25E-07
1.3.55 | CyoHisF3N304 4214 4.12E-06
1.3.56 | CuHisCIN4Os 406.82 | 3.80E-07
1.3.57 | CioH;9CIN4Os 386.83 | 2.00E-07
1.3.58 | CxH,sCIN4O3 428.91 | 2.00E-07
1.3.59 | CioH1oCIN4O3 386.83 | 1.50E-06
1.3.60 | CioHioCIN4O3 386.83 | 3.59E-06

1.3.61 | C»3HisCIFN4Os 452.87 | 3.35E-07
1.3.62 | C34HyCIFN4O3 466.89 | 2.17E-07

1.3.63 | C3aH21FN4O4 448.45 | 1.04E-06
1.3.64 | C2aHCINGOs 448.90 | 1.97E-07
1.3.65 | CsHp3CINGOs 462.93 | 2.36E-07

1.3.66 | Cx3Hi7CIF;N4O3 470.86 | 2.96E-06
1.3.67 | CuHi7CIN4OsS 440.90 | 6.11E-06

1.3.68 | C2aH21CIN4O4 464.90 | 5.88E-06
1.3.69 | C;3HisCIFN4Os 452.87 | 1.63E-06
1.3.70 | Cu1H1CINGO3 412.90 | 7.43E-07
1.3.71 | C34H6CINsO3 467.95 | 2.23E-06
1.3.72 | C3oHisCINsO4 427.80 | 4.51E-06
1.3.73 | Cp3Hp4CINsO4 469.9 1.07E-06
1.3.74 | C;3HisCINsOs 479.9 9.67E-07

1.3.75 | CioHi6CLaN4O,S 4354 3.26E-06
1.3.76 | CisHisCINsO,S 401.9 5.04E-06
1.3.77 | CisHi6CIN;O,S, 405.9 2.78E-06
1.3.78 | CigHisCIN3O,S, 405.9 1.79E-06
1.3.79 | Ci7Hi5CIN4O,S; 406.9 1.34E-06
1.3.80 | Ci7Hi5CIN4O,S; 406.9 1.97E-06
1.3.81 | CioH;sCIF;N4O,S | 436.9 8.76E-07
1.3.82 | CigHisCLN3OsS 424.5 2.85E-06
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1.12E-06 1.3.91 C20F118C1FN403 416. 90 3. 79E-06 1. 3. 92 Cl19F118CIN502S 415. 90
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WO 2011/029104 PCT/US2010/048030

1.3.83 | CioHisCIFN4O,S | 418.9 3.54E-07
1.3.84 | CioH;6CIFN4O,S | 418.90 | 9.93E-07
1.3.85 | CioHi6ClaN4O3 433.3 8.64E-07
1.3.86 | CisHi7CIN4OsS 404.9 1.63E-06
1.3.87 | CisHi7CIN4OsS 404.9 2.67E-06
1.3.88 | C0H;7CIF;N4O5 43490 | 1.10E-06
1.3.89 | CioHi7CIaN304 4223 4.67E-06
1.3.90 | C0HisCIFN4O3 416.90 | 1.12E-06
1.391 | CoHisCIFN4Os 416.90 | 3.79E-06
1.3.92 | CioH5CINsO,S 41590 | 1.91E-06
1.3.93 | C3oHisCLN4O,S 449.40 | 2.40E-06
1.3.94 | CisHi7CIN4JO,S, 420.94 | 7.61E-07
1.3.95 | CisHi7CIN4O,S; 420.94 | 1.05E-06
1.3.96 | C,0H7CIF,N4O,S | 450.90 | 2.95E-07
1.3.97 | CioHi7CLN305S 438.33 | 8.28E-07
1.3.98 | CooHisCIFN4O,S | 432.90 | 4.70E-07
1.3.99 | CooHisCIFN4O,S | 432.90 | 6.50E-07
1.3.100 | C1oH3CINsO,S 415.90 | 1.90E-06

[0208] It will be apparent to those skilled in the art that various modifications and
variations can be made in the present invention without departing from the scope or spirit of the
invention. Other aspects of the invention will be apparent to those skilled in the art from
consideration of the specification and practice of the invention disclosed herein. It is intended
that the specification and examples be considered as exemplary only, with a true scope and spirit

of the invention being indicated by the following claims.

[0209] Unless otherwise indicated, all numbers expressing quantities of ingredients,
properties such as reaction conditions, and so forth used herein are to be understood as being
modified in all instances by the term “about.” Accordingly, unless indicated to the contrary, the
numerical parameters set forth in the herein are approximations that may vary depending upon

the desired properties sought to be determined by the present invention.
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1.3.94 C18H17C1N4A02S2 420.94 7.61E-07 1.3.95 C18H17CIN402S2 420. 94 1. 05E-06
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WO 2011/029104 PCT/US2010/048030

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:

Rs
Re

N—g,
z N
SO0
LT
N NG

R H

R,

wherein W,X, Y and Z are independently CH, N or CR3;
wherein A is selected from O or S;

wherein R is selected from heteroaryl optionally substituted with one or more Rg, aryl, or a ring

such as a C5_¢ membered ring containing C, O, S or N, optionally substituted with one or more Rg;
wherein R; is selected from: H, halogen, CF3, C, alkyl, Cs.1 cycloalkyl;
wherein Rj; is selected from: H, halogen, CF3, C, alkyl, Cs_1¢ cycloalkyl;

wherein R, may be combined with R3 to form carbonyl, thiocarbonyl, or a ring such as a Cs5

membered ring containing C, O, S or N, optionally substituted with one or more Rg;

wherein Ry is selected from H, C,¢ alkyl, Cs_19 cycloalkyl, aryl, heteroaryl optionally substituted

with one or more R+;

wherein R4 and Rs may cyclize to form a C33 membered ring containing C, O, S or N, optionally

substituted with one or more Rg;
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wherein Rs is selected from: H, C;¢ alkyl, Cs_19 cycloalkyl, aryl, heteroaryl optionally substituted

with one or more Rg;

wherein Rs and Rg may cyclize to form a Cs.; member ring containing C, O, S or N, optionally

substituted with one or more Rg;

wherein Rg is selected from: H, C,¢ alkyl, Cs_1¢ cycloalkyl, aryl, heteroaryl optionally substituted
with one or more Rs. Rs and R¢ may cyclize to form a Csy member ring containing C, O, S or N,

optionally substituted with one or more R7;

wherein R is selected from: H, halogen, C, ¢ alkyl, Cs_j¢ cycloalkyl, OC,¢alkyl , aryl,
heteroaryl, CONR R, CN or CF3; and

wherein Rg is selected from OH, NR;R;, halogen, C,6alkyl, Cs 1o cycloalkyl, CN, CONR;R,,
SO2NR1R2, OC1_6 alkyl, CFg,

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)
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prior to the administering step.

7. The method of claim 1, further comprising the step of identifying a mammal having a

need for treatment of the dysfunction.

8. A method for potentiating mGluR4 activity in a subject comprising the step of

administering to the subject at least one compound in a dosage amount effective to potentiate

mGluR4 activity in the subject, the compound having a structure represented by a formula:
Rs

Re
(@]

N\R4
z N
R3 Y/ Y \<
R | A
2 \ W
N X
R4 H R,

wherein W, X, Y and Z are independently CH, N or CR3;
wherein A is selected from O or S;

wherein R is selected from heteroaryl optionally substituted with one or more Rg, aryl, or a ring
such as a Cz.3 membered ring containing C, O, S or N, optionally substituted with one or more

Rs;

wherein R; is selected from: H, halogen, CF3, C, alkyl, Cs.1 cycloalkyl;
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1. A nmethod for the treatnent of a neurotransm ssion dysfunction and ot her
di sease states associated with nd uR4 activity in a mamal conprising the
step of awOi2nilgRerdng to the mammal at | east one conmpoumdTius2@odesage and
amount effective to treat the dysfunction in the manmal, the conpound

having a structure represented by a formul a: wherein WX, Y and Z are
i ndependently CH N or CR3; wherein Ais selected fromO or S; wherein RL

is selected fro hete oa ti II sybstitute th one or nore R8,
aryl, N Ry nl %maﬁ(%a?‘& 42 ﬂiyirdiSG@JWCg‘?#ﬂg C, 0, Sor N,
optlonally substltuted Wi th one or nore Rs; wherein R2 is selected from H,
hal ogévheraxR, may bg cambined vath Rotodgen sabryyl; thigrarhenyl, Raa rigg seqheastadesf r om  H,

R Lo %“%b%'f:%da?'%eoﬁﬂt?h‘iﬁﬁ. G & %‘ﬁt’%{ R R oo R rer e Ting
wher arherain f il SR 5 G SRRl i Ry e Bl BRfinaTRghstHited

het er Q@fydncQRth@B&,| y substituted "with one or nore R7; wherein R4 and R5
may cyclize to forma C3_8 nenbered ring containing C, 0, S or N,

opti ong|ckyn wgﬁ& Rts 'rﬁa?%y%zteno PN £C, TRtRed ring containing C, O, S or N, optionally

substituted with one or more Rg;

wherein Rs is selected from: H, C;¢ alkyl, Cs_19 cycloalkyl, aryl, heteroaryl optionally substituted

with one or more Rg;

wherein Rs and Rg may cyclize to form a Cs.; member ring containing C, O, S or N, optionally

substituted with one or more Rg;

wherein Rg is selected from: H, C,¢ alkyl, Cs_1¢ cycloalkyl, aryl, heteroaryl optionally substituted
with one or more Rs. Rs and R¢ may cyclize to form a Csy member ring containing C, O, S or N,

optionally substituted with one or more R7;

wherein R is selected from: H, halogen, C, ¢ alkyl, Cs_j¢ cycloalkyl, OC,¢alkyl , aryl,
heteroaryl, CONR R, CN or CF3; and

wherein Rg is selected from OH, NR;R;, halogen, C,6alkyl, Cs 1o cycloalkyl, CN, CONR;R,,
SO2NR1R2, OC1_6 alkyl, CFg, or

a pharmaceutically acceptable salt thereof or a pharmaceutically acceptable derivative thereof,

in a dosage and amount effective to potentiate mGluR4 receptor activity in the subject.

9. The method of claim 8, wherein the subject is a mammal.

10.  The method of claim 8, wherein the subject is a human.
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WO 2011/ 029104PCT/ US2010/ 048030 wherein R5 is selected from H, Cl1_6 alkyl,
C3_10 cycloal kyl, aryl, heteroaryl optionally substituted with one or nore
Rg; wher eWo 2RB/@A4R6 nay cyclize to forma C37 nenber PCRg/SC@aoasodd ng C,

O, Sor N optionally substituted with one or nore Rg; wherein R6 is
selected from H, C1_6 alkyl, C3_10 cycloal kyl, aryl, heteroaryl optionally
substituted with one or nore Rg. R5 and R6 may cyclize to forma C37 nenber
ring ntaining C .0, S0 , _aptionally substituted wi.th one or nore R7;
wherein Ry s MO et ok oreih i S GisH eBiPogn SYICd SRy Mol Kyl

OC _6 alkyl , aryl, heteroaryl, CONRIR2, CN or CF3; and wherein Rg is

sel ectpetenfiption a@MGNRYIRR el astjeity papr te thd sdminis@ZingGtapy cl oal kyl , CN,
CONR1IR2, SO2NR1R2, OCi 6 al kyl, CF3, or a pharmaceutically acceptable salt
t hereof or a pharnmaceutically acceptable derivative thereof 2. The nethod
of claim1l1l, wherein the nmammal is a human. 3. The nethod of claim1,

wher eild. t hd'hdysdthorttofl daimi & fRdahdcicnmpnsing theswesel identifyiiga subjebidthvofg aheidm 1,
wherein the dysfunction is schizophrenia, psychosis,

"schi zepputeitiaios BEMICIURY radeptor B@ivitydepr essi on, bi pol ar di sorder, cognitive
di sorder, delirium ammestic disorder, anxiety disorder, attention

di sorder, obesity, eating disorder, or NMDA receptor-related disorder. 5.
The nethod of claim 1, wherein the dysfunction is Parkinson's disease;

anxi etyg; My el @ pbenal R meLERNRtivR P NS MBIt 81 cdIEWnIRMeGhE %ﬁgf

conni}nent andlneuronal surV|YaI; epllep?y; or ce{tain cancers, _
t - t ) . -
WO 20 fﬁytgg’&gx%g%%p%ifggg?lb%% 4P I8 ond QothinEAMBruntMrlcifl & SGbGLAS! S)

mGluR4 receptor activity in the at least one cell, the at least one compound having a structure

represented by a formula:

Rs
Re

N,
4 N
Y
R27& )|\X<W A
N NG
R4 H

R,

wherein W, X, Y and Z are independently CH, N or CR3;
wherein A is selected from O or S;

wherein R is selected from heteroaryl optionally substituted with one or more Rg, aryl, or a ring

such as a C;.¢ membered ring containing C, O, S or N, optionally substituted with one or more Rg;
wherein R, is selected from: H, halogen, CF3, C, alkyl, Cs_1¢ cycloalkyl;
wherein Rj is selected from: H, halogen, CF3, C, alkyl, Cs.1 cycloalkyl;

wherein R, may be combined with R; to form carbonyl, thiocarbonyl, or a ring such as a C;g
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and netabolic disorders (for exanple, diabetes) and taste enhancing
assiciated with glutamatergi ¢ dysfunction and di seases in which n3d uR4
receptor we20rwbwed. 6. The nethod of claim1, wherei RCTIUS20m0/0M80B0 has
been di agnosed with the dysfunction prior to the adm nistering step. 7.
The met hod of claim1, further conprising the step of identifying a mammal
havi ng a need for treatnment of the dysfunction. 8. A nethod for

potentlat nd uR4 .acti vi in.a subject conprising the step of

D i S ais S e wler oSSR aRH T o s Bhe amount

effective to potentiate nd uR4 activity in the subject, the conpound havi ng

a st r oderie Re épredastad faam bl Gos plyhnizag cycloalipdyayln hw:waw oamnazlyawb@tltuted

i ndepgp ﬂ}e&{c?%{ Nor CR3; wherein Ais selected fromO or S; wherein Rl
Fom

is sele éteroaryl optionally substituted with one or nore RS,
aryl er ed rLn cont |n|n

ool oadterdn &y fd RY e SR g B s pr et el §. s@r aReflioflym 1
hal ogenbstiatdd with ofe ak kike RG3_10 cycl oal kyl ;

wherein Rs is selected from: H, C;¢ alkyl, Cs_1¢ cycloalkyl, aryl, heteroaryl optionally substituted

with one or more Rg;

wherein Rs and Rg may cyclize to form a Cs.; member ring containing C, O, S or N, optionally

substituted with one or more Rg;

wherein Rg is selected from: H, C;¢ alkyl, Cs_1¢ cycloalkyl, aryl, heteroaryl optionally substituted
with one or more Rg. Rs and R¢ may cyclize to form a Csy member ring containing C, O, S or N,

optionally substituted with one or more R7;

wherein R7 is selected from: H, halogen, C, ¢ alkyl, Cs_j¢ cycloalkyl, OC,¢alkyl , aryl,
heteroaryl, CONR R, CN or CF3; and

wherein Rg is selected from OH, NR;R;, halogen, C,6alkyl, Cs ¢ cycloalkyl, CN, CONR;R,,
SO2NR1R2, OC1_6 alkyl, CFg, 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.

14, The method of claim 13, wherein the cell is a mammalian cell.
15. The method of claim 13, wherein the cell is a human cell.
16.  The method of claim 13, wherein the cell has been isolated from a subject prior to the

contacting step.

17.  The method of claim 16, wherein the subject is a mammal.
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WO 2011/ 029104PCT/ US2010/ 048030 wherein R3 is selected from H, hal ogen,
CF3, G _6 alkyl, C3_10 cycloal kyl; wherein R2 nay be conbined with R3 to
f or m car bsayebi/@hiogcar bonyl , or a ring such as a C3_8 nmPeiASe@ /018030
containing C5 0, S or N5 optionally substituted with one or nore Rg;
wherein R4 is selected fromH Cl1_6 al kyl, C3_10 cycloal kyl, aryl,

het eroaryl optionally substituted with one or nore R7; wherein R4 and R5

may cyglize to for C3 nbered rjng .containing C5 0, S or N5
opt i o |y B F R BT i TORE o fe PTG S B el o RS 15 sel ected from H
Cl 6 alkyl, C3_10 cycloal kyl, aryl, heteroaryl optionally substituted with

one or nore Rg; wherein R5 and R6 may cyclize to forma C37 nenber ring
containing C5 0, S or N5 optionally substituted with one or nore Rg;

wher eilfl- R6 Tihs nagthedeledainy biwhareirgoaciingys via@dmimstgagiondaprybicctar yi |

het eroaryl optionally substituted with one or nore Rg. R5 and R6 may
cyclize to forma C37 nenber ring containing C5 0, S or N5 optionally
substituted with one or nore R7; wherein R7 is selected from H, hal ogen,

G _6 aOkyl Theanethodgivlaa kyvheraothegoaneynd sxhibyy poterdtagipn af PGIUICONRDRRSCN or
CF3; and wherein R8 is selected from OH NRLR25 hal ogen, G _6 al kyl, C3_10
cycl oadeybf 1eENhaCONRE RO 16E2NR1IR25 OCi _6 al kyl, CF35 or a pharnaceutically
acceptabl e salt thereof or a pharmaceutically acceptable derivative
thereof, in a dosage and anount effective to potentiate m3d uR4 receptor
activity in the subject. 9. The nethod of claim8, wherein the subject is a

mamaly . 10.ThERGtR®S Hadaiff 1,GHRETh $he MAFBhA AIBItSHRER G O S AGIRBRith-an

ECsq of less than about 1.0x10°.

22.  The method of claim 1, wherein the compound exhibits potentiation of mGluR4 with an

ECs of less than about 1.0x107.

23.  The method of claim 1, wherein the compound exhibits potentiation of mGluR4 with an

ECsq of less than about 1.0x10%,

24.  The method of claim 1, wherein the compound exhibits potentiation of mGluR4 with an

ECsq of less than about 1.0x107.

25. A compound having a structure represented by a formula:
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WD 2011/ 029104PCT/ US2010/ 048030 11. The nethod of claim 8, wherein the
subj ect has been diagnosed with a need for potentiation of nd uR4 receptor
activity Wwoi2or/etothe adm ni stering step. 12. The net hedTafS2el0a1893@,
further conprising the step of identifying a subject having a need for
potentiation of nd uR4 receptor activity. 13. A nethod of potentiating
nd uR4 activity in at |east one cell conprising the step of contacting the
at least one cell with at |east one conpoundyin an anount effective to
potentiate nd uR4 receptor activity in the ay | @gast one cell, the at |east
one conpound having a structure represe a formula: wherein WX, Y
and Z are independently CH, N or CR3; wher is selected fromO or S
wherein R1L is selected fron1hetero§é%4 opt | VRubstituted with one or

nore R3, aryl, or a ring suchRgs a, L33 ed ring containing C, 0, S or

N, optionally substituted with one|or re Rg;\wherein R2 is selected from
H, hal ogen, CF3, Cl_6 alk@rt7§§710 cyol. aIkyI;Amherein R3 is selected from
H, hal ogen, CF3, C _6 al kyl, NTO C al kyl ; wherein R2 may be conbi ned
with R3 to form carbonyl, tHiocdrbonyl, Rer a ring such as a C3_8 WD

2011/ 029104PCT/ US2010/ 048030 nenbered ring containing C, 0, S or N,
optionally substituted with one or nore Rg; wherein R4 is selected fromH,
Cl 6 alkyl, C3_10 cycloal kyl, aryl, heteroaryl optionally substituted with

ONe Oy HERif WRK:, YWIRT 2hfd iftfepRdknBy CTRIN 6YCR,Z€ to forma C3_8 nenbered ring
containing C, 0, Sor N, optionally substituted with one or nore Rg;

“here%ﬂmﬁ%m?@ﬁ%@%&%@ﬁﬂnf%QHB-H1 ClL 6 al kyl, C3_10 cycloal kyl, aryl,

het eroaryl optionally substifuted with one or nore Rg;

wherein R is selected from heteroaryl optionally substituted with one or more Rg, aryl, or a ring
such as a C; 3 membered ring containing C, O, S or N, optionally substituted with one or more

Rg;
wherein R, is selected from: H, halogen, CF3, C, alkyl, Cs_1¢ cycloalkyl;
wherein Rj is selected from: H, halogen, CF3, C, alkyl, Cs.1 cycloalkyl;

wherein R, may be combined with R; to form carbonyl, thiocarbonyl, or a ring such as a C;g

membered ring containing C, O, S or N, optionally substituted with one or more Rg;

wherein Ry is selected from H, C, alkyl, C5_1y cycloalkyl, aryl, heteroaryl optionally substituted

with one or more R7;

wherein R4 and Rs may cyclize to form a C;_s membered ring containing C, O, S or N, optionally

substituted with one or more Rg;

wherein Rs is selected from: H, C,¢ alkyl, C;_19 cycloalkyl, aryl, heteroaryl optionally substituted

with one or more Rg;

wherein Rs and Rg may cyclize to form a C;; member ring containing C, O, S or N, optionally

substituted with one or more Rg;

wherein Rg is selected from: H, C,¢ alkyl, C;_19 cycloalkyl, aryl, heteroaryl optionally substituted
with one or more Rg. Rs and R¢ may cyclize to form a Csy member ring containing C, O, S or N,

optionally substituted with one or more R7;
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wherein R5 and R6 may cyclize to forma C37 nenber ring containing C, 0, S
or N, optionally substituted with one or nore Rg; wherein R6 is selected
from H, v02611A2k, C3 10 cycl oal kyl, aryl, heteroaryl Popttiseealoksn3o
substituted with one or nore Rg. R5 and R6 may cyclize to forma C37 nenber
ring containing C, O, Sor N, optionally substituted with one or nore R7,
V\/nerei n R7 is seI ected from H halogen, G _6 alkyl, C3_10 cycloal kyl,

sel ectvgﬁ’k 1P & o ){ecf@ﬁ terlﬁgf%%ﬁcg\ﬂ?%ga?@lc%@%% O@éﬁﬁgfr i f' R8 'S

mm'ﬁ%ﬁer&@?ﬂ\'ﬁ%m%hl@)r@#?}’énd CF3, or a pharmaceutically accept abI e salt
t hereof or a pharmacCeutical [y acceptabl e derivative thereof, in an anount

effec e r e ceI I
SN ERLTL g PR A SRR CRENAN L, o ol ke

met hoSANRRa) OCL3alkywheFgion the cell is a human cell. 16. The net hod of
claim 13, wherein the cell has been isolated froma subject prior to the

contacting step. 17. nmet h claim erel n the subject
rauma[2 Pharm tz@ily/ae%&%ﬁww Bﬂ%gl aoﬂ@er@eceu&l lﬁ%éeﬁ%tfnﬁéﬁ’lﬁfmé thereafae,
wherein the subject is a human. 19. The nethod of claim 13, wherein
contacting is via admnistration to a subject.

26. A compound of claim 25, where R; is heteroaryl.

27. A compound of claim 26, where R; is pyridine, pyrimidine, isothiazole, furan, thipphene,
pyrazine.
28. A compound of claim 26, where R; is pyridine, optionally substituted with at least one

fluoro, chloro and/or methoxy

29. A compound of claim 26, where R; is furan, optionally chloro-substituted.

30. A compound of claim 25, where Re is methyl.

31. A compound of claim 25, where R4 is hydrogen, methyl, alkyl.

32. A compound of claim 25, where R is chloro, CF3, alkoxy.
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20. The nethod of claim 1, wherein the conpound exhibits potentiation of
nd uR4 with an EC50 of |ess than about 1.0x10-5. 21. The nethod of claim
1, wher eiwotzhg/@omwpound exhi bits potentiati on of m3 uR4 PETTUS2@0/0EK030 of

| ess than about 1.0x10-6. 22. The nethod of claim11, wherein the conpound
exhibits potentiation of nd uR4 with an EC50 of |ess than about 1.0x10-7.
23. The nethod of claim1l, wherein the conpound exhibits potentiation of

12 it A\ ESAR 620 BEE CORE e S T L ™

Iess t han about 1.0x10-9. 25. A conpound having a structure represented by
a f or wutlghexangyomethyi./lo zmlmr@mqsmw@mm@enww aarboxyhatamgetyl, tarte

i ndependently CH, N or CR3; wherein Ais selected fromO or S; wherein Rl

i s selbact acetfl; rainedeeyloar yl optionally substituted with one or nore RS,
aryl, or aring such as a C3_8 nenbered ring containing C, 0, S or N,
optionally substituted with one or nore Rg; wherein R2 is selected from H,
hal ogen, CF3, Cl_6 al kyl, C3_10 cycloal kyl; wherein R3 is selected from H,
hal ogen, CEBcorpafd@flsllim 3G3whEetiyR] 9@tHGY bénzene, tert-butyl carboxylate, acetyl, tert-

butyl acetyl, furan acetyl.

35. A compound of claim 25, where R4 and Rs cyclize to form a substituted or unsubstituted
5 or 6 member ring. In a further aspect, the each atom on the ring is independently C, N, O, and

S.

36. A compound of claim 25, where Rs and R¢ cyclize to form a substituted or unsubstituted
5, 6,7, or 8§ member ring. In a further aspect, Rs and R cyclize to form a substituted or

unsubstituted bicyclo heptane, cyclohexane.

37. A compound of claim 25, having a structure represented by a formula:

Rs
R
(@]

N—g,
4 N
)k | X
W
~,
N X
R4 H R,

38. A compound of claim 25, having a structure represented by a formula:
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wherein R2 may be conbined with R3 to form carbonyl, thiocarbonyl, or a
ring such as a C3_8 nenbered ring containing C, 0, Sor N, optionally
substi t utwo 20itt29we or nore Rg; wherein R4 is sel ect edPCrarseMp/o0@o36 al kyl ,
C3_10 cycloal kyl, aryl, heteroaryl optionally substituted with one or nore
R7; wherein R4 and R5 may cyclize to forma C3_8 nenbered ring containing
C, 0, Sor N optionally substituted with one or nore Rg; wherein R5 is
selected from H, G _6 alkyl, C3_10 cycloal kylg aryl, heteroaryl optionally
substituted with one or nore Rg; wherein R5 an .,y cyclize to forma
C37 nenber ring containing C, 0, S or N, ti |y substituted with one or

nore Rg; wherein R6 is selected from H G b alkyl, C3 10 cycl oal kyl,
aryl, heteroaryl optionally substituteq:mﬁthNone or fiore Ry. R5 and R6 may
cyclize to forma C37 nenber rijg coprar YO0, S or N optionally

substituted with one or nore Rj]
R7 is selected from H

, aryl, heteroaryl,

G B aNkyl, C3.410 cycloalkyl, oG _6 al kyl
CF3x7apd wherein R8 is selected from CH
NRLR2, hal ogen, Ci _6 al _10"cycl oal Ryl , CN, CONRLR2, SC2NR1IR2, OCi _6
al kyl, CF3, or a phar ally acceptable salt thereof or a

phar maceutical |y acceptabl’e derivative thereof. 26. A conpound of claim
25, where Rl is heteroaryl. 27. A conmpound of claim26, where Rl is

pyridi ne, pyrimdine, isothiazole, furan, thipphene, pyrazine.

Vﬁu;f)ll/ 029104PCT/ US2010/ 048030 wherein

39. A compound of claim 25, having a structure represented by a formula:

e
o IX;Y«A

R4 H R,

7

wherein Rg is C, O, S, SO;, SO,-C.

40. A compound of claim 25, of the following formula, or a pharmaceutically acceptable salt

thereof or a pharmaceutically acceptable derivative thereof:

CHO CHO O\(O
N N N N
?]/ N o \lf N o ?]/ o
(6] N O N o N,
O N ~ Cl N = N =
| Ho |l Ho |l Aol
L P4
7’ 7’

=

’?
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28. A conpound of claim 26, where Rl is pyridine, optionally substituted
with at | east one fluoro, chloro and/or nethoxy 29. A conpound of claim
26, wher evBRoig2pwran, optionally chloro-substituted. BOT/US2¢i0/088980d of
claim25, where R6 is nethyl. 31. A conpound of claim?25, where R4 is
hydrogen, nethyl, alkyl. 32. A conpound of claim?25, where R7 is chloro,
CF3, al koxy. WD 2011/029104PCT/ US2010/ 048030 33. A conpound of clai m 25,
where R5 and R6 are i pdependently hydr ogen, al kyl, cycl ohexane, nmethyl. In

a further caspect%_ms eth benz nen tert-butyl carbexyl ate, acetyl,
tertb @J o d clraim,33, wherein RS is
et hyl tert but N rb Iaﬁe W tbutyl acetyl, furan

acetyl . CIA conpound, of cloaq:lm 25, vvhere R4 cafid R5 cyclize to forma
substitut ed or unsubstituted 5 or 6 member ri ng. In a further aspect, the
each atomon the ri ng i s independently C, M\ O,0and S. 36. A conpound of

cl ai m 25, gnvhere 5{5 R6ch|zedo$Odm stituted or unsubstituted 5,
6, 7, \a pect, R6 cyclize to forma
subst i st| ept ane® ceyef ol

e, 37. A conmpound
of claim 2b¢ haV| ng a struc ug’e represented by a fot
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38. A compound of claim 25, having a structur
WO 2011/ 029104PCT/ US2010/ 048030 o N. N 1H

havi ng a wWorotwaew4r epresented by a fornul a: wherei n R3PC3/US2010/048830 SC2,

S02- C.

e represented by a formul a:
39. A conpound of claim 25,

O Cl ) 0 Cl ) O Cl )
o N 0 0 N= 0 o o ¢
5 T
O/\/(N Nhs OMN NWF OMN YO |
k/mK LN . N~
O Cl O Cl O cl

o) O N o) ?}*}i>— o)
= 4
O/\/«N Nhs O/\/(N NH \N / F O/\/(N N%l_(olCl
N K/N\\( K/N\\(
S Cl , S Cl , S Cl ,
S
O
S . N R
O
‘e Ve Raviea WSt WA SIS P
k/N\\( F K/N\\( cl NS
S Cl , S ClI , /'
Q
0=S o S o S o
N it ot
YO8 IO R F 1A
o N O N. _F o} N
Cl ” | ~ Cl H ~ Cl ” | \>
o = S

HN
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40. A conpound of claim25, of the follow ng fornmula, or a pharmaceutically
acceptabl e salt thereof or a pharmaceutically acceptabl e derivative
t her eof : WOMM1222M4 029104 PCT/ US2010/ 048030 PCT/US2010/048030

o cl N | c N | = H
= A x
2 2 2
o
O o N
- N
N \ HN, \ \7r 0
7( :@\ \7// D\ | ’ "
o)
Cl N | N\ Cl H /N | a ” /
P N, 7,
o o o
HNYN - N HN
o
D\ N © D\ N
cl N = | al N 7 o 0,
FaC N
H

2 2 2
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WO 2011/ 029104PCT/ US2010/ 048030 41. A pharmaceuti cal conposition conprising
a therapeutically effective anount of a conpound having a structure
r epr esentwo 2by/@9foar nmul a: wherein WX, Y and Z are i rdegsodemssopo CH, N
or CR3; wherein Ais selected fromO or S; wherein RL is selected from
het eroaryl optionally substituted with one or nore R3, aryl, or a ring such
as a C3_8 nenbered ring containing C, 0, S or N, optionally substituted
n is selected from hal ogen, CF3, Cl 6

3. i s sel ected @

with one~qr nore Rg; wherei|
al kyl, cycl oal kyl; wher H, hal ogen, CF3, Ci _6
al kyl, ~ 10 )eycl oal kyl ;

H J—
N N N
YY) YY) YY)
o N. o N, o N,
c N = o N & c N Z
N N N

O, DO, O
L/ L/ ()

— 147 —



wherein R2 may be conbined with R3 to form carbonyl, thiocarbonyl, or a
ring such as a C3_8 nenbered ring containing C, 0, S or N, optionally
substi t utwo 20itt29we or nore Rg; wherein R4 is sel ect edPCrarseMp/o0@o36 al kyl ,
C3_10 cycloal kyl, aryl, heteroaryl optionally substituted with one or nore
R7; wherein R4 and R5 may cyclize to forma C3_8 nenbered ring containing
C, 0, Sor N optionally substituted with one or nore Rg; wherein R5 is

sel ect from H G _6 al C3 10 cycloal kyl, aryl, heteroaryl optionally
substm WO 2011/ 02910 / US2010/ 048030 e or nore Rg; wherein
R5 an y cyclize to f'er C37 nenber ring taining C, 0, S or N,

opt i onal I?‘/Ns ituted wth g]ﬁa re Rg; wherei jR6 A3 selected from H,
Cl 6 al ky#, cycl gal kyl ,* ar ether yl optisonasu tituted with

one or nore’Rg. R% an may cyclizefto |f orlm a C37 menber ¥in nt ai ni ng
C, 0, Sor N optionaNd#,6 substituted wH Or more R7; whereéid R7,is
selected from H, halogen, G_6 alkyl, C3_10 cycloal kyl, OC _6 al kyl ,
aryl, het\ergaryl, CONRLR2, 3; and wher ei is selected from CH,
NR1R2, | open, G _6 al kyl, 10\ cycl oal kyl, 1R2, SO2NR1R2, OC 6
al kyl , CF?,/” phar naceut i cal yi\s}p\t abl e salt t\?ﬁ{?ﬁ@ a
phar maceufic acgept.able dersv t eof; andé NG G
o H/N\Ej/ cl N | X o H)kﬂj/
/ 2 F / / 2

O
cl N R
Dol
ooV R PSSR S OU Y
c N O 5 N AN o N S
T T
al N = c N ="
b | )

PO T T

O, A
| cﬁﬂ*@,

N N N?//N N N
YL e T
¢ D\ " ° :O\ N ° N
cl N | x cl N | A cl N | X
F , . / , F .
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a pharmaceutically acceptable carrier. 42. A conposition of claim4l,
where R1 is heteroaryl. 43. A conposition of claim4l, where Rl is

pyri di ne,wpyspiwnzgione, i sothiazole, furan, thipphene, pyPaziuse010/048030
Aconposition of claim4l, where RL is pyridine, optionally substituted with
at |l east one fluoro, chloro and/or methoxy 45. A conposition of claim4l,
where R1 is furan, optionally chloro-substituted. 46. A conposition of
claim4l, where R6 is nethyl. - WD 2011/ 029104PCT/ US2010/ 048030 47. A
conposition of claim4l, where R4 is hydrogen, nethyl, alkyl. 48. A

conposi tion of claim4l, where R7 is chloro, CF3, alkoxy. 49. A

conposjt i o gﬁarﬁia@mwﬂoon%&&l@n R5mBAGnRE t@ér%pduﬂgﬁgﬁéf%ﬂ% ¥mbyidiopgen, al kyl,

cycl ohexane, nmethyl. In a further aspect is ethyl benzene, tert-butyl

carbo§%§$5§%iﬁ§gégg é%ké?%%&%nﬁﬁ%&%i?nﬁMBan acetyl. 50. A conposition of

cl ai ere Ize orma substituted or unsubstituted 5
or 6 nenber ring. In a further aspect, the each atomon the ring is

i ndependently C, N, 0, and S. 51. A conposition of claim4l, where R5 and
R6 cyclize to forma substituted or unsubstiduted 5, 6, 7, or 8 menber
ring. In a further aspect, R5 and R6 cyclize\tgrforma substituted or
unsubstituted bicycl o heptane, cycl ohex

N\R4
z N
R3 Y/ Y \<
R | A
2 \ W
N X
R4 H R,

wherein W,X, Y and Z are independently CH, N or CR3;
wherein A is selected from O or S;

wherein R is selected from heteroaryl optionally substituted with one or more Rg, aryl, or a ring
such as a C; 3 membered ring containing C, O, S or N, optionally substituted with one or more

Rg;
wherein R, is selected from: H, halogen, CF3, C, alkyl, Cs_1¢ cycloalkyl;
wherein Rj is selected from: H, halogen, CF3, C, alkyl, Cs.1 cycloalkyl;

wherein R, may be combined with R; to form carbonyl, thiocarbonyl, or a ring such as a C;g

membered ring containing C, O, S or N, optionally substituted with one or more Rg;

wherein Ry is selected from H, C, alkyl, C5_1y cycloalkyl, aryl, heteroaryl optionally substituted

with one or more R7;

wherein R4 and Rs may cyclize to form a C;_s membered ring containing C, O, S or N, optionally

substituted with one or more Rg;

wherein Rs is selected from: H, C,¢ alkyl, C;_19 cycloalkyl, aryl, heteroaryl optionally substituted
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52. A conposition of claim4l, having a structure represented by a formul a:
WO 2011/ 029104PCT/ US2010/ 048030 53. A conposition of claim4l, having a
struct ur ewpepriggertied by a formula: o N, N 1H 54. A cocpas2ei0ossodd cl aim
41, having a structure represented by a fornula: wherein RBis C 0, S
SOz, S02-C.

with one or more Rg;

wherein Rs and Rg may cyclize to form a Cs.; member ring containing C, O, S or N, optionally

substituted with one or more Rg;

wherein Rg is selected from: H, C;¢ alkyl, Cs_1¢ cycloalkyl, aryl, heteroaryl optionally substituted
with one or more Rs. Rs and R¢ may cyclize to form a Csy member ring containing C, O, S or N,

optionally substituted with one or more R7;

wherein R7 is selected from: H, halogen, C, ¢ alkyl, Cs_j¢ cycloalkyl, OC,¢alkyl , aryl,
heteroaryl, CONR R, CN or CF3; and

wherein Rg is selected from OH, NR;R;, halogen, C,6 alkyl, Cs 1o cycloalkyl, CN, CONR,R,,
SO2NR1R2, OC1_6 alkyl, CFg, or

a pharmaceutically acceptable salt thereof or a pharmaceutically acceptable derivative thereof;

and

a pharmaceutically acceptable carrier.

42. A composition of claim 41, where R, is heteroaryl.

43. A composition of claim 41, where R, is pyridine, pyrimidine, isothiazole, furan,

thipphene, pyrazine.

44.  Acomposition of claim 41, where R; is pyridine, optionally substituted with at least one

fluoro, chloro and/or methoxy

45. A composition of claim 41, where R, is furan, optionally chloro-substituted.

46. A composition of claim 41, where Rg is methyl.
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55. A conposition of claim4l, of the following fornmula, or a

phar maceutically acceptable salt thereof or a pharmaceutically acceptable
deri vat i WeOt2hereefos 56. The pharnaceutical ®ows2IWi0gsI3Of cl ai m
41, wherein the compound exhibits potentiation of nd uR4 with an EC50 of

| ess than about 1.0x10-5.

47. A composition of claim 41, where R4 is hydrogen, methyl, alkyl.

48, A composition of claim 41, where R is chloro, CF3, alkoxy.

49. A composition of claim 41, where Rs and Rg are independently hydrogen, alkyl,
cyclohexane, methyl. In a further aspect, Rs is ethyl benzene, tert-butyl carboxylate, acetyl, tert-

butyl acetyl, furan acetyl.

50. A composition of claim 41, where R4 and Rs cyclize to form a substituted or
unsubstituted 5 or 6 member ring. In a further aspect, the each atom on the ring is independently

C,N, O, and S.

51. A composition of claim 41, where Rs and R cyclize to form a substituted or
unsubstituted 5, 6, 7, or 8 member ring. In a further aspect, Rs and Re cyclize to form a

substituted or unsubstituted bicyclo heptane, cyclohexane.

52. A composition of claim 41, having a structure represented by a formula:

Rs
R

O

N\R4
z N
o) Y/\(\<
Py “
W
R, H

R,
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57. The pharnmaceutical conposition of claim4l, wherein the conpound
exhibits potentiation of mMd uR4 with an EC50 of |ess than about 1.0x10-6.
58. The pwNearoadeetodcal conposition of claimd4l, wherei nPCRAIScaeRIAE
exhibits potentiation of nd uR4 with an EC50 of |ess than about 1.0x10-7.
59. The pharnmaceutical conposition of claim4l, wherein the conpound
exhibits potenti ation of rrGI uR4 with an EC50 of |ess than about 1.0x10-8.
60. Tf%tej maceutlcal Skﬁl .on of claim41, \ggyr e{O e conmpound
exhi bi*t’s BW@P%¥?BH) o PRI £ AU URER Ity about 1. 0x10- 9.
WO 2011/ 029104PCT/ US2010/ 048030 61. A nethod for potentiating nd uR4
activity in at |least one cell conprising the step of contacting the at
| east one cell with at |east one conpound of chal m 25, in an anount
effective to potentiate nd uR4 receptor activity kh the at |east one cell.
62. A nmethod for potentiating md uR4 activily N a subject conprising the
step of adm nistering to the subject a therapeutigcally effective amount of
at | east one conpound of claim25, in a dosa e apd @ount effective to

vb%t. 63. The net hod of

6

potentl ate m3 uR4 receptor act|V| ty \I(JY
a rrmal 4. \\fhe nethod of claim62,
6%\ et hod df claim62, wherein the

claim 62, wherein the subject iE
wher ei n the subject is a Quman.
subj ect has been di agn h anrfeedNr potentiati on of md uR4 receptor
activity prior to the terifig step. R,66. The nethod of claim62,
further conprising the f identifying a subject having a need for
potentiation of nd uR4 reteptor activity. 67. A nethod for the treatnent
of a disorder associated with m3d uR4 di sease states including
neur ot ransm ssi on dysfunction in a mammal conprising the step of
adm nistering to the manmal at | east one conpound of claim25, in a dosage
and anount effective to treat the disorder in the mammal.

54. A composition of claim 41, having a structure represented by a formula:

Rs Re

N
z N
o) Y/Y\<
| \
W
R, H R,

wherein Rg is C, O, S, SO;, SO,-C.

55. A composition of claim 41, of the following formula, or a pharmaceutically acceptable

salt thereof or a pharmaceutically acceptable derivative thereof:
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WO 2011/ 029104PCT/ US2010/ 048030 68. The net hod of claim 67, wherein the

di sorder is selected from psychosis, schizophrenia, conduct disorder,

di srupt i weohzehiznzpwws di sorder, bi pol ar di sorder, psychot PCTAS2GI0M¢8930f

anxi ety, anxiety associated with psychosis, psychotic nood disorders such
as severe major depressive disorder; nood disorders associated with
psychotic disorders, acute nmania, depression associated w th bipolar

di sorder, qpod di sorde associ ated w schi zophreni a, behavi oral

mani f st at¢ ons of nent aI t ar dat i on, @rd\ﬂct di sorder, autistic disorder;
novement \eN deés Tou sgndrone de st i g- rlgld syndr one, movenent
di sor der | P@{ S di sea ive dyskinesia, drug

i nduced and neU{o e eneratlon bas d yskinesiasy dttention deficit
hyperactivity di sorder, cognitive disorders, denentilas, and nenory

di sorders. 69. The nethod of claim 67, wherein the disorder is Parkinson' s
di sease. 0. Th@ od ofcpla|n1@7,there|n)the dbsond@r is a

neurol al r CI d MQ\_h/NnG uR4 receptor
acti vi _gfﬁ_ﬂﬂon 1, N f therei n the disorder is
a neurolo gal or psychlatr oce |sorder assocuab d wth nd urR4
neurotransn155|on dysfunction selected from schizophrenia, psychosis,

"schi zophreni a-spectrunt di sorders, depres 'on,obipolar di sorder, cognitive
dlsorders dellr unh annestbc dlsquegs aa efy disorders, attention

di sord OO |s- nd NN@A epbor-related di sorders.
72. The o Mﬁ"ﬁTM*t e mamilyA . - WO
2011/ 0 9i§§ 82510/04 03 /3. The nethod of cIaWn1 wherein the

manmal has been di agnosed with the disorder prior to the ’adm nistering
step. 74. The nethod of claim67, fuk;;i; conprising the step of

identhi?%:g)a manmal having a need fo eatment of the disorder. 75. A
met hod\_for{"t he nanufacl@?@'of a medi cay for potentiating nGd uR4 receptor

activity)yr magmal compP' g cconbi ni ng" nmeound having a structure
represente mul &, WENpNWY X, OY & i ndependently CH N or
CR3; wherein AHslsgl ected froN10|Q; S; wherei s sel ected from

het eroaryl optionally substituted with one or nore R3, aryl, or a ring such
as a C3_8 nenbered ring containing C, 0, S or N, optionally substituted

with oqszzr nor e
o %o
O
HN. N HN,
PO 0, "
°a N Ns © N r i
HoOl al NYOS 0 Ny
= H P cl N |/

HN'Y HN /R’L(

)],N ?fN 74‘(0 HN, N
HN r
o o N d
cl NH al NH ) D\ 0 al NH
0 N
NS NS ci NS oY
N. = N. = P4 N
2 2 2 2
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Rg; wherein R2 is selected from H, halogen, CF3, C _6 alkyl, C3_10
cycl oal kyl ; wherein R3 is selected from H, halogen, CF3, Cl1_6 alkyl, C3 10
cycl oal kyWo 20heémeion R2 nmay be conbined with R3 to form earhseyo/048030
t hi ocarbonyl, or a ring such as a C3_8 nenbered ring containing C, 0, S or
N, optionally substituted with one or nore Rg; WO
2011/ 029104PCT/ US2010/ 048030 wherein R4 is selected fromH, Cl 6 alkyl,
C3_10 cloal kyl, aryl, heteroaryl optionally substituted with one or nore
R7; 'GBein R4 and R5 may cyclize to forma C3_8 nenbered ring containing
C 0, §or N optionally substituted with one or nore Rg; wherein R5 is
sel ect eds ron1 H Cl1_6 alkyl, C3_10 cycloal kyl, aryl, heteroaryl optionally
substltuﬁé jth one or nore Rg; ereln and cyclize to forma
C37 mentsey g{contaLTﬂ@ r }ygiégstltuted with one or
nore Rg; wher R6 1 s\s 10 cycl oal kyl,
aryl, heteroaryl ptlon substltute MA /one of'nnre Rg. R5 and R6 may
cyclize to forma C37 nenber ring cohtalnlng C, 0, Sof N optionally
substituted with one of nore R7, wherein R7 is selected from H, hal ogen,
G _6 aIkyI C3_ 1% oaIkyI<>OO 60alg ar hekerqahyl CONR1R2, CN
/\yﬁg h

or O 6 aIkyI
C3_ 10 h;w NHCN CCNRJ. NﬁiRz dQ,N
pharnaceu IIy accept abl e sab hereof or a rnaceutlcally acceptable

derivative thereof with a pharnaceutlcally acceptabl e carrier.

Q

O O, N= O 0,
4 4
N~( N~( K/N\«
S Cl , S Cl , s Cl .
F
0 O Na o o )= o QA
5 o
s Cl s Cl s Cl

-
-
-

£y
IS
2
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76. Use of a conpound for potentiating nd uR4 receptor activity in a mamal,
wherein the conmpound has a structure represented by a fornula: - WO

2011/ 0291WoORCT/I23®310/ 048030 wherein WX, Y and Z are i mdgfsadensdopo CH, N
or CR3; wherein Ais selected fromO or S; wherein RL is selected from

het eroaryl optionally substituted with one or nore R3, aryl, or a ring such
as a C3_8 nenbered ring containing C5 0, S or N5 optionally substituted
with o or nore Rg; wherein R2 is selected from H5 hal ogen, CF3, C 6

al kyl, _%10 cycl oal kyl; wherein R3 is selected from H5 hal ogen, CF3, C _6

al kyl , éb “cycl oal kyl ; mherein R2 may be\gombined with R3 to form
carbonyl ar bonyl , or g such as menbered ring containing

or N%»?ffﬁ?nally s Nt ed mnth oné ;Iﬁﬁie oRY;

O

2. N

O
N
N
o]

O
. Yij
N
)//D\ il o N
o u N)kil\j Cl N
" |
\ 9

~
\
O

Q
Z

\

(A
N,
Y
o]
BOPY
a N | AN
/’
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wherein R4 is selected fromHS5 C1_6 al kyl, C3_10 cycl oal kyl, aryl,

het eroaryl optionally substituted with one or nore R7; wherein R4 and R5
may cycl iwe 2po/®2erm a C3_8 nmenbered ring containing C5 GCTHSRI10/ME3030
optionally substituted with one or nore Rg; wherein R5 is selected from H5
Cl 6 alkyl, C3_10 cycloal kyl, aryl, heteroaryl optionally substituted with
one or nore Rg; wherein R5 and R6 may cyclize to forma C37 nenber ring
containing C5 0, S or N5 gg‘;t}onally substituted with one or nore Rg;

wherei-n(RQ i s selected fr Cl_6 al kyl, C3_10_cycloal kyl, aryl,

het er oar Yl_#pt i onal | y subsU@d with one or -@'_ R5 and R6 may
cyclizestolforma C37 nmenbes rilng containing C5 G I N5 optionally

subst it uyed nor e ~yiheyein R7 is sel ectled, from H5 hal ogen,

C _6 al kyl, | kyl ¢ 0Q | 5.aryl, hetgro R1R25CN or
CF3; and wherein | ected” from Q 25 hal ogen, , C3_10
cycl oal kyl , CN, CONR1 SOZNR1R25 oG 6 ahK I, CF35 or a phar tically

conmpound=e¢ Yi s potentiation

1. 0x10-5. _7Z8. | The use of claim 7§ n exhibits

potenti ati on f@j@éR vvith an EC5 t han about 1> -6. 79. The
use of clai m°76; [ he corrpo°u pot ent i"atA R4 with
an EC50 of less than a u| 1. 0x10- 7.1 80. %@se of claim 76, efein the

conmpound exhi bits potentiation of md uR4 with anh EC50 of |ess than ‘about
1. 0x1 1 The use of im76, wherein the,conpound exhibits
pot ent f m3d uR4 w N\ECh0 of |ess th@hsgt(l 0x10-09.

Ddyy Ty O,

Qw Oy Q«
O WOy T A A

Q < 34
Ot C

N

YI)LO VI)LO *QLO

D

"D ey T
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82. The use of claim 76, wherein the conpound is conbined with a

phar maceutically acceptable carrier. 83. The use of claim 76, wherein the
manmal i swea 2huenod4 84. The use of claim 76, as a treat REMIUSI10A4803& 0r der
in a mnmal. 85. The use of claim84, wherein the disorder is a
neur ol ogi cal and/or psychiatric disorder or other di sease state associ ated
with md uR4 receptor activity dysfunction. -

2011/ 0 04PCT/ US2010/ 048030 . 86. The use of i{:;g;%é wherein the disorder

i s Par ory’s di sease. &z;;ﬁk%éthod for the ¢re nt of a
neur ot S NSSIOH dysfunct ot her di sease associated wth nd urR4

activity alo conpri si st ep of co- ad ing to the mammal
at | east 6ne !ﬂﬂunjcilﬁ a dosage d_a effeetl ats t he
dysfunction®i n~the’ na , the Conmpountl hdvihg a structurée' repreosented by a
formul a: wherein W ,,Y and Z are indepertdently CH N or »wherein A

is sel ed fromO or S exein RL is selected onlheteroaryl optionally

subst|€z§>uﬁfm th one or nQ RY, aryl, or aring s ‘as a C3_8 nenber ed

ri ng contaipi C, 0, S or N dpti naIIy substi Ned mnth one or nore
:é%> &1 ‘%}

Vng UQ&JWQ%J
05t O O~
UJ%>WQ%>W©%J

T, Toae o

A CH CH
ml%JWQ%JVXb%
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Rg; wherein R2 is selected from H, halogen, CF3, Cl1 6 alkyl, C3_10
cycl oal kyl ; wherein R3 is selected from H, halogen, CF3, G 6 alkyl, C3 10
cycl oal kyWo 20heémeion R2 nmay be conbined with R3 to form earhseyo/048030

t hi ocarbonyl, or a ring such as a C3_8 nenbered ring containing C, 0, S or
N, optionally substituted with one or nore Rg; wherein R4 is selected from
H G 6 alkyl, C3 10 cycloal kyl, aryl, heteroaryl optionally substituted
with o of nore R7; WO /029104PCT/U82010/048030 wherein R4 and R5 may
cyclize t rma C3_8 ne rlng cont ai ni ng/ C, °S or N, optionally
substitut/ediw th one or wherein R5 is ec ed from H Cl1_6

al kyl , C3)10 | 5| 0a kyI optionalZy’ |tuled with one
or nore ; By forma C3 ang
cont ai ni ng 0, \ optlonally subsqlt ted witheon OanD e X

wherein R6 is selecte . 10 cycl oal kyl , ,

het eroaryl optionally substi ed with one or nore Rg. RS and R6 nay

cycliyiiﬁglfern1a C37 menbel ri %ontaining C, N, optionally

substitut/ediwith one or nore ; ereln R7 is's cted fron1 H, hal ogen,

ryI h\zt/ pa |, .CONRLR2, CN
Io

G 6 alky \. l cycl oal kyl ,
or CF3; a -|n R8 .l s sele »- o. O 6,a|ky|
C3_10 cycldalky . ONY R1R2, SCQNR L Ol aIkyI |

F

56. The pharmaceutical composition of claim 41, wherein the compound exhibits

potentiation of mGluR4 with an ECs of less than about 1.0x10.

57. The pharmaceutical composition of claim 41, wherein the compound exhibits

potentiation of mGluR4 with an ECs of less than about 1.0x107°,

58. The pharmaceutical composition of claim 41, wherein the compound exhibits

potentiation of mGluR4 with an ECs, of less than about 1.0x 107,

59. The pharmaceutical composition of claim 41, wherein the compound exhibits

potentiation of mGluR4 with an ECs of less than about 1.0x10°,

60. The pharmaceutical composition of claim 41, wherein the compound exhibits

potentiation of mGluR4 with an ECs, of less than about 1.0x10”
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a pharmaceutically acceptable salt thereof or a pharmaceutically acceptable
derivative thereof with a drug having a known si de-effect of increasing

met abot r opoOIgl/2dEMat e receptor activity. 88. A nethod f®@CTiuseomwoesBorent of
a neurotransm ssion dysfunction or other disease state associated with

n3d uR4 activity in a manmmal conprising the step of co-admnistering to the
manmmal at | east one conpound in a dosage and anount effective to treat the
dysfunction in_t mamal ,. the. c ound having a structure represented by a
Cormit: | VoBed opetou tine RIS RGPOUBRAD rasan col xomiiShe T St

i ndependently CH, N or CR3; wherein Ais selected fromO or S; wherein Rl

i s selcenteeitng tho gt lvastone aely ithpt lcastane yomppend efiplaig 24, itham#eowyt cHpetveRg,
aryl, or a ring such as a C3_8 nenbered ring containing C5 0, S or N5

opt i opatdnyiate wbSiRAUt&htoractivion®a the atntosse oRRgeellvherein R2 is selected from H5
hal ogen, CF3, G _6 al kyl, C3_10 cycloal kyl; wherein R3 is selected from H5
hal ogen, CF3, C 6 al kyl, C3_10 cycloal kyl; wherein R2 may be conbined with
R3 to form carbonyl, thiocarbonyl, or a ring such as a C3_8 nenbered ring
cont aigdi ng Amethod SoOpot&itiabipg nAHARK McHHbShial subRdt wWnkptisaidethektepor e Rg;

wherein R4 is selected fromH5 C1_6 al kyl, C3_10 cycl oal kyl, aryl,

het er : i : i ] : { nd R5
A e R U R e S e T G R i

opti O%?alirlny25,s Hlbas (tlolstaglgjé E?I‘(ljd a\ll}nnéu%t e tg?)gteentli?gé mGluR4 receptor activity in the subject.

63.  The method of claim 62, wherein the subject is a mammal.
64.  The method of claim 62, wherein the subject is a human.
65.  The method of claim 62, wherein the subject has been diagnosed with a need for

potentiation of mGluR4 receptor activity prior to the administering step.

66.  The method of claim 62, further comprising the step of identifying a subject having a

need for potentiation of mGluR4 receptor activity.

67. A method for the treatment of a disorder associated with mGluR4 discase states including
neurotransmission dysfunction in a mammal comprising the step of administering to the mammal
at least one compound of claim 25, in a dosage and amount effective to treat the disorder in the

mammal.
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wherein R5 is selected from H5 C1_6 al kyl, C3_10 cycl oal kyl, aryl,

het eroaryl optionally substituted with one or nore Rg; wherein R5 and R6
may cycl iwe 2bn/®2erm a C37 nenber ring containing C5 0, S8Carushimooptosonal |y
substituted with one or nore Rg; wherein R6 is selected from H5 Cl_6

al kyl, C3_10 cycloal kyl, aryl, heteroaryl optionally substituted with one
or nore Rg R5 and R6 may cyclize to forma C37 nmember ring containing C5

0, S or 0 sub uted ne or erein R7 is.

el octBd f MBS SGERD T et meytsords Ty el o pyehonts cBzar i tios
aryl, heteroaryl, CONRLR25CN or CF3; and wherein R8 is selected from OH,
NRLR2 5ohdiich gisardeGidisuptivieyichavier digordsrc bivalak ylisorden, psydiae RpBoGmRRIFRE. 00 6
al kyl, CF35 or a pharnaceutically acceptable salt thereof or a

phar mﬁeﬂet}i saddiatcdoith phadhlosis desytvaicineod dissréak suchMd severe major depressive

2011/ 029104PCT/ US2010/ 048030 with a drug known to treat a disorder

assoc 'd%o?&%r%&&i HRGIIEA i A%L @Qﬁ)béﬂﬂbﬁc Qﬂsb‘ﬂd@ﬁ%&né ﬁﬁﬁﬁt &p ré?c&‘bh\é'ss?o)élate%g A
met hod for the treat ment of a neurotransm ssi on dysf unctlon or ot her

di sea 1ths1513é11§ FRoAEL ?ﬁo%q dtvgog?eﬁMSggate?%}1{hv%cfl&oi)lﬁe@1an&m ral g(%rf‘esstﬁtl the

step mnistéring east one’ COITpOUI’l osage

and a unt effective to, treat the dysfunction in the t he, conpound
havi n§ 9 sl iR égfﬂ%éﬁ%f&ewu%swﬂ% & MOYRIEd F?O(A%gi T?u%?ﬁa 57 are

i ndependently CH, N or CR3; wherein Ais selected fromO or
syndrome, aklnetlc-rlgld syndrorne movement disorders associated with Parklnson s disease,

tardive dyskinesia, drug induced and neurodegeneration based dyskinesias, attention deficit

hyperactivity disorder, cognitive disorders, dementias, and memory disorders.
69. The method of claim 67, wherein the disorder is Parkinson’s disease.

70.  The method of claim 67, wherein the disorder is a neurological and/or psychiatric

disorder associated with mGluR4 receptor activity dysfunction.

71.  The method of claim 67, wherein the disorder is a neurological or psychiatric disorder
associated with mGluR4 neurotransmission dysfunction selected from: schizophrenia, psychosis,
“schizophrenia-spectrum” disorders, depression, bipolar disorder, cognitive disorders, delirium,
amnestic disorders, anxiety disorders, attention disorders, obesity, eating disorders, and NMDA

receptor-related disorders.

72. The method of claim 67, wherein the mammal is a human.
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wherein RL is selected fromheteroaryl optionally substituted with one or
nore R8, aryl, or aring such as a C3_8 nenbered ring containing C, 0, S or
N, opti omsiDl2g911s2bei tuted with one or nore Rg; wherei n RETIUS2&18/0¢898@d from
H, hal ogen, CF3, C _6 alkyl, C3_10 cycloal kyl; wherein R3 is selected from
H, hal ogen, CF3, Cl1_6 al kyl, C3_10 cycl oal kyl; wherein R2 may be conbi ned
wth R3 to formcarbonyl t hi ocarbonyl, or a ring such as a C3_8 nenbered
ring ntal in N, O tional | ubsti t ted thoeor nor e Rg;
wherei ke Sy e e g T heppearptiagiasgiMptne gl prior
heteroaryl optionally substituted “with one or nore R7 WO

2011/ G0 SEOMPOTSIEERE3BP 048030 wherein R4 and R5 may cyclize to forma C3_8
menbered ring containing C, 0, S or N, optionally substituted with one or
nore Rg; wherein RS is selected from H, Cl1 6 alkyl, C3_10 cycl oal kyl,
aryl, heteroaryl optionally substituted with one or nore Rg; wherein R5 and
R6 may4cy cllihzendtiood ofrdaim €3 Tuntherbemprising theotdpadfndengifing @ ma@mal Hdying a
optionally substituted with one or nore Rg; wherein R6 is selected from H,
Cl_6 alkyfor tfedinddt 6yGkdabolddr, aryl, heteroaryl optionally substituted with
one or nore Rg. R5 and R6 may cyclize to forma C37 nenber ring containing
C, 0, Sor N optionally substituted with one or nore R7; wherein R7 is

sel ected from H halogen, G _6 alkyl, C3_10 cycloal kyl, OG _6 alkyl ,
aryl, 73et erpafitlod fmﬂg%ﬁ%ufagﬂré)éf Cr3icanenwbe fs&brnla h%l%ﬁh%&éeﬁlﬁ)r aat@mag*
NR1R2 hal ogen, C _6 al kyl, C3_10 cycl oal kyl, CO%IRl

al kyl, in FatimeRdl comprising combining a compound having a structure represented by a formula:

Rg
Re
(@]

N\R4
z N
Ry Y/ \r \<
R | A
2 ) W
N X
R4 H R7

wherein W, X, Y and Z are independently CH, N or CR3;
wherein A is selected from O or S;

wherein R is selected from heteroaryl optionally substituted with one or more Rg, aryl, or a ring
such as a Cz.3 membered ring containing C, O, S or N, optionally substituted with one or more

Rs;
wherein R; is selected from: H, halogen, CF3, C, alkyl, Cs.1 cycloalkyl;
wherein Rj; is selected from: H, halogen, CF3, C, alkyl, Cs_1¢ cycloalkyl;

wherein R, may be combined with R3 to form carbonyl, thiocarbonyl, or a ring such as a Cs5

membered ring containing C, O, S or N, optionally substituted with one or more Rg;
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a pharmaceutically acceptable salt thereof or a pharmaceutically acceptable
derivative thereof with a drug known to treat the neurotransm ssion
dysfunct iw0 20r1/pteer di sease state associ ated wi th pot eRCIratSz@0/0eg030E uR4.
90. The nethod of any one of clains 87-89, wherein co-adm nstration is
substantially sinmultaneous. 91. The nethod of any one of clains 87-89,
wherei n co- adninstration is sequential. 92. The nethod of any one of

clains 87-8 rel th | i . 93. . The thod ..one of
Cl af RSB R BT e G 8 AIb R ot DTS Brro i SBagaly S Red
2011/ %M&E&gwm/ 048030 94. The nethod of any one of clains 87-89,
wherein the dysfunctlon i's schlzophrenla psychosi s,

hi c.d i iti
di sor darroin . And RERE ML OREE C SFRAER e GhBMAE OISR ppfiaRmy! | Ve
disord&bgﬁmb@smmymeeahmngRglsorder, or NVDA receptor-rel ated di sorder. 95.

A kit conprising a conmpound having a structure represented by a formula:

¥\her eg&hewlﬁS(RsYs fNted fBdiR: HINOEPRBALOL | Xy bhikN, afyl GR&roMESRIoRHY bifbsatRict ed
rom or ;
with one or more Rg;

wherein Rs and Rg may cyclize to form a Cs.; member ring containing C, O, S or N, optionally

substituted with one or more Rg;

wherein Rg is selected from: H, C,¢ alkyl, Cs_1¢ cycloalkyl, aryl, heteroaryl optionally substituted
with one or more Rs. Rs and R¢ may cyclize to form a Csy member ring containing C, O, S or N,

optionally substituted with one or more R7;

wherein R is selected from: H, halogen, C, ¢ alkyl, Cs_j¢ cycloalkyl, OC,¢alkyl , aryl,
heteroaryl, CONR R, CN or CF3; and

wherein Rg is selected from OH, NR;R;, halogen, C,6alkyl, Cs 1o cycloalkyl, CN, CONR;R,,
SO2NR;R;, OC;alkyl, CF3, or a pharmaceutically acceptable salt thereof or a pharmaceutically

acceptable derivative thereof

with a pharmaceutically acceptable carrier.

76.  Use of a compound for potentiating mGluR4 receptor activity in a mammal, wherein the

compound has a structure represented by a formula:

z
Rs v
" |
: //l\\ AW
N X
R, H R,
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wherein RL is selected fromheteroaryl optionally substituted with one or
nore R8, aryl, or aring such as a C3_8 nenbered ring containing C, 0, S or
N, opti omsiDl2g911s2bdi tuted with one or nore Rg; wherei n RETIUS2&10/0¢898@d f rom
H, hal ogen, CF3, C1_6 al kyl, C3_10 cycloal kyl; wherein R3 is selected from
H, hal ogen, CF3, C _6 alkyl, C3_10 cycl oal kyl; wherein R2 may be conbi ned
with R3 to form carbonyl, thiocarbonyl, or a ring such as a C3_8 nenbered
ring containing C, 0, S or N, optionally substituted with one or nore Rg;
wherein R4 is selected fromH G _6 alkyl, C3_10 cycloal kyl, aryl,

het eroaryl optionally substituted with one or nore R7; WO

2011/ 029104PCT/ US2010/ 048030 wherein R4 and R5 may cyclize to forma C3_8
menbe rvderein NG Xe dnaral A regn@@pefden8y drH Ny oopRi:onal |y substituted with one or
nore Rg; wherein RS is selected from H, Cl1 6 alkyl, C3_10 cycl oal kyl,

aryl , Wiet@n oaisgbleapd fromadloy Ssubstituted with one or nore Rg; wherein R5 and
R6 may cyclize to forma C37 nenber ring containing C, 0, S or N

opt i oR@ckdin RYBScldctideforithbfRrcaRa optioRmIyesubditute Vit dhefP nicte RE| 61 6:ch fdgom  H,
Cl1_6 alkyl, C3_10 cycloal kyl, aryl, heteroaryl optionall substltute§ W t h
one omsuelbtse Rgs mRAbened riRg craipineyeli @eS poN olvtmnallmtrbsmmgwnh phgotwAtaai ni ng

C 0, 8,or N, optionally substituted with one or nore R7;

wherein R; is selected from: H, halogen, CF3, C, alkyl, Cs.1 cycloalkyl;
wherein Rj is selected from: H, halogen, CF3, C, alkyl, Cs.1 cycloalkyl;

wherein R, may be combined with R to form carbonyl, thiocarbonyl, or a ring such as a Cs5

membered ring containing C, O, S or N, optionally substituted with one or more Rg;

wherein Ry is selected from H, C,¢ alkyl, Cs_19 cycloalkyl, aryl, heteroaryl optionally substituted

with one or more R7;

wherein R4 and Rs may cyclize to form a C33 membered ring containing C, O, S or N, optionally

substituted with one or more Rg;

wherein Rs is selected from: H, C;¢ alkyl, Cs_1¢ cycloalkyl, aryl, heteroaryl optionally substituted

with one or more Rg;

wherein Rs and Rg may cyclize to form a Cs.; member ring containing C, O, S or N, optionally

substituted with one or more Rg;

wherein Rg is selected from: H, C;¢ alkyl, Cs_1¢ cycloalkyl, aryl, heteroaryl optionally substituted
with one or more Rg. Rs and R¢ may cyclize to form a Csy member ring containing C, O, S or N,

optionally substituted with one or more R7;

wherein R is selected from: H, halogen, C, ¢ alkyl, Cs_j¢ cycloalkyl, OC,¢alkyl , aryl,
heteroaryl, CONR R, CN or CF3; and

wherein Rg is selected from OH, NR;R;, halogen, C,6alkyl, Cs 1o cycloalkyl, CN, CONR,R,,
SO2NR;R;, OC;alkyl, CF3, or a pharmaceutically acceptable salt thereof or a pharmaceutically

acceptable derivative thereof.
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wherein R7 is selected from H, halogen, C _6 alkyl, C3_10 cycl oal kyl,
OC 6 al kyl , aryl, heteroaryl, CONRLR2, CN or CF3; and wherein R8 is

sel ect ed Woem1@10MR1R2, hal ogen, C _6 al kyl, C3_10 cyclrcaiusgé10/0@3430
CONR1IR2, SO2NR1R2, OCi 6 al kyl, CF3, or a pharmaceutically acceptable salt
t hereof or a pharnmaceutically acceptabl e derivative thereof, and one or
nore of: a. a drug having a known side-effect of increasing metabotropic

glutanmgte r cepto act b.. a dru o) to treat a_.di so associ at ed
o b Tor eddHg: ALY )L oo s cameicang ELBioRosRtor 0§ GRS SHER o dr ug

known to treat the neurotransm ssion dysfunctlon or other disease state.
96. TH& skpfleof then ahant 9D x10her ei n t he conpound(s) and the drug(s) are
coformul ated. 97. The kit of claim 95, wherein the conmpound(s) and the
drug(s) are copackaged.

78.  The use of claim 76, wherein the compound exhibits potentiation of mGluR4 with an

ECsq of less than about 1.0x10°.

79.  The use of claim 76, wherein the compound exhibits potentiation of mGluR4 with an

ECs of less than about 1.0x107.

80.  The use of claim 76, wherein the compound exhibits potentiation of mGluR4 with an

ECsq of less than about 1.0x10%,

81.  The use of claim 76, wherein the compound exhibits potentiation of mGluR4 with an

ECsq of less than about 1.0x107.

82.  The use of claim 76, wherein the compound is combined with a pharmaceutically

acceptable carrier.

83. The use of claim 76, wherein the mammal is a human.
84. The use of claim 76, as a treatment of a disorder in a mammal.
85.  The use of claim 84, wherein the disorder is a neurological and/or psychiatric disorder or

other discase state associated with mGluR4 receptor activity dysfunction.
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86. The use of claim 84, wherein the disorder is Parkinson’s disease.

87. 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:

Rg
Re

N—g,
z N
SO0
R, )|\ W A
N NG
R H

R,

wherein W,X, Y and Z are independently CH, N or CR3;
wherein A is selected from O or S;

wherein R is selected from heteroaryl optionally substituted with one or more Rg, aryl, or a ring
such as a C; 3 membered ring containing C, O, S or N, optionally substituted with one or more

Rg;
wherein R, is selected from: H, halogen, CF3, C, alkyl, Cs_1¢ cycloalkyl;
wherein Rj is selected from: H, halogen, CF3, C, alkyl, Cs.1 cycloalkyl;

wherein R, may be combined with R; to form carbonyl, thiocarbonyl, or a ring such as a C;g

membered ring containing C, O, S or N, optionally substituted with one or more Rg;

wherein Ry is selected from H, C, alkyl, C5_1y cycloalkyl, aryl, heteroaryl optionally substituted

with one or more R7;
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wherein R4 and Rs may cyclize to form a C33 membered ring containing C, O, S or N, optionally

substituted with one or more Rg;

wherein Rs is selected from: H, C;¢ alkyl, Cs_1¢ cycloalkyl, aryl, heteroaryl optionally substituted

with one or more Rg;

wherein Rs and Rg may cyclize to form a Cs.; member ring containing C, O, S or N, optionally

substituted with one or more Rg;

wherein Rg is selected from: H, C;¢ alkyl, Cs_1¢ cycloalkyl, aryl, heteroaryl optionally substituted
with one or more Rg. Rs and R¢ may cyclize to form a Csy member ring containing C, O, S or N,

optionally substituted with one or more R7;

wherein R7 is selected from: H, halogen, C, ¢ alkyl, Cs_j¢ cycloalkyl, OC,¢alkyl , aryl,
heteroaryl, CONR R, CN or CF3; and

wherein Rg is selected from OH, NR;R;, halogen, C,6alkyl, Cs ¢ cycloalkyl, CN, CONR;R,,
SO2NR1R2, OC1_6 alkyl, CFg, 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.
88. 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:

Rg
Re

N—g,
z N
SO0
R, )|\ W A
N NG
R H

R,
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wherein W,X, Y and Z are independently CH, N or CR3;
wherein A is selected from O or S;

wherein R is selected from heteroaryl optionally substituted with one or more Rg, aryl, or a ring
such as a Cz.3 membered ring containing C, O, S or N, optionally substituted with one or more

Rs;
wherein R is selected from: H, halogen, CF3, C; alkyl, Cs.jo cycloalkyl;
wherein Rj is selected from: H, halogen, CF3, C, alkyl, Cs.1 cycloalkyl;

wherein R, may be combined with R to form carbonyl, thiocarbonyl, or a ring such as a Cs5

membered ring containing C, O, S or N, optionally substituted with one or more Rg;

wherein Ry is selected from H, C,¢ alkyl, Cs_19 cycloalkyl, aryl, heteroaryl optionally substituted

with one or more R7;

wherein R4 and Rs may cyclize to form a C33 membered ring containing C, O, S or N, optionally

substituted with one or more Rg;

wherein Rs is selected from: H, C;¢ alkyl, Cs_1¢ cycloalkyl, aryl, heteroaryl optionally substituted

with one or more Rg;

wherein Rs and Rg may cyclize to form a Cs.; member ring containing C, O, S or N, optionally

substituted with one or more Rg;

wherein Rg is selected from: H, C;¢ alkyl, Cs_1¢ cycloalkyl, aryl, heteroaryl optionally substituted
with one or more Rg. Rs and R¢ may cyclize to form a Csy member ring containing C, O, S or N,

optionally substituted with one or more R7;

wherein R is selected from: H, halogen, C, ¢ alkyl, Cs_j¢ cycloalkyl, OC,¢alkyl , aryl,
heteroaryl, CONR R, CN or CF3; and

wherein Rg is selected from OH, NR;R;, halogen, C,6alkyl, Cs 1o cycloalkyl, CN, CONR,R,,
SO2NR1R2, OC1_6 alkyl, CFg, or

a pharmaceutically acceptable salt thereof or a pharmaceutically acceptable derivative thereof
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with a drug known to treat a disorder associated with increasing metabotropic glutamate receptor

activity.

89. 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:

Rg
Re

N,
4 N
Y
R27& )|\X<W A
N NG
R4 H

R,

wherein W, X, Y and Z are independently CH, N or CR3;
wherein A is selected from O or S;

wherein R is selected from heteroaryl optionally substituted with one or more Rg, aryl, or a ring
such as a Cz.3 membered ring containing C, O, S or N, optionally substituted with one or more

Rs;
wherein R; is selected from: H, halogen, CF3, C, alkyl, Cs.1 cycloalkyl;
wherein Rj; is selected from: H, halogen, CF3, C, alkyl, Cs_1¢ cycloalkyl;

wherein R, may be combined with R3 to form carbonyl, thiocarbonyl, or a ring such as a Cs5

membered ring containing C, O, S or N, optionally substituted with one or more Rg;

wherein Ry is selected from H, C,¢ alkyl, Cs_19 cycloalkyl, aryl, heteroaryl optionally substituted

with one or more R+;
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wherein R4 and Rs may cyclize to form a C33 membered ring containing C, O, S or N, optionally

substituted with one or more Rg;

wherein Rs is selected from: H, C;¢ alkyl, Cs_1¢ cycloalkyl, aryl, heteroaryl optionally substituted

with one or more Rg;

wherein Rs and Rg may cyclize to form a Cs.; member ring containing C, O, S or N, optionally

substituted with one or more Rg;

wherein Rg is selected from: H, C;¢ alkyl, Cs_1¢ cycloalkyl, aryl, heteroaryl optionally substituted
with one or more Rg. Rs and R¢ may cyclize to form a Csy member ring containing C, O, S or N,

optionally substituted with one or more R7;

wherein R7 is selected from: H, halogen, C, ¢ alkyl, Cs_j¢ cycloalkyl, OC,¢alkyl , aryl,
heteroaryl, CONR R, CN or CF3; and

wherein Rg is selected from OH, NR;R;, halogen, C,6alkyl, Cs ¢ cycloalkyl, CN, CONR;R,,
SO2NR1R2, OC1_6 alkyl, CFg, 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.

90.  The method of any one of claims 87-89, wherein co-adminstration is substantially
simultaneous.

91.  The method of any one of claims 87-89, wherein co-adminstration is sequential.

92.  The method of any one of claims 87-89, wherein the mammal is a human.

93.  The method of any one of claims 87-89, wherein the dysfunction is Parkinson’s disease.
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94.  The method of any one of claims 87-89, 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.

95. A kit comprising a compound having a structure represented by a formula:

Rg
Re

N—g,
z N
SO0
R, )|\ W A
N NG
R H

R,

wherein W,X, Y and Z are independently CH, N or CR3;
wherein A is selected from O or S;

wherein R is selected from heteroaryl optionally substituted with one or more Rg, aryl, or a ring
such as a C; 3 membered ring containing C, O, S or N, optionally substituted with one or more

Rg;
wherein R, is selected from: H, halogen, CF3, C, alkyl, Cs_1¢ cycloalkyl;
wherein Rj is selected from: H, halogen, CF3, C, alkyl, Cs.1 cycloalkyl;

wherein R, may be combined with R; to form carbonyl, thiocarbonyl, or a ring such as a C;g

membered ring containing C, O, S or N, optionally substituted with one or more Rg;

wherein Ry is selected from H, C, alkyl, C5_1y cycloalkyl, aryl, heteroaryl optionally substituted

with one or more R7;
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wherein R4 and Rs may cyclize to form a C33 membered ring containing C, O, S or N, optionally

substituted with one or more Rg;

wherein Rs is selected from: H, C;¢ alkyl, Cs_1¢ cycloalkyl, aryl, heteroaryl optionally substituted

with one or more Rg;

wherein Rs and Rg may cyclize to form a Cs.; member ring containing C, O, S or N, optionally

substituted with one or more Rg;

wherein Rg is selected from: H, C;¢ alkyl, Cs_1¢ cycloalkyl, aryl, heteroaryl optionally substituted
with one or more Rg. Rs and R¢ may cyclize to form a Csy member ring containing C, O, S or N,

optionally substituted with one or more R7;

wherein R7 is selected from: H, halogen, C, ¢ alkyl, Cs_j¢ cycloalkyl, OC,¢alkyl , aryl,
heteroaryl, CONR R, CN or CF3; and

wherein Rg is selected from OH, NR;R;, halogen, C,6alkyl, Cs ¢ cycloalkyl, CN, CONR;R,,
SO2NR1R2, OC1_6 alkyl, CFg, or

a pharmaceutically acceptable salt thereof or a pharmaceutically acceptable derivative thereof,

and
one or more of:

a. adrug having a known side-effect of increasing metabotropic glutamate receptor

activity,

b. adrug known to treat a disorder associated with increasing metabotropic glutamate

receptor activity, and/or
c. adrug known to treat the neurotransmission dysfunction or other disease state.

96.  The kit of claim 95, wherein the compound(s) and the drug(s) are coformulated.

97.  The kit of claim 95, wherein the compound(s) and the drug(s) are copackaged.
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