
- t -

rvlethods Of Treating Dyskinesia And Related Disorders 

Field 

The present disclosure describes compounds, compositions, and formulations 

5 comprising therapeuticaliy or prophYlactically active compounds or pharmaceutically acceptabie 

salts thereot~ for treating andlor preventing dyskinesias or other disorders, and methods for 

treating dyskinesia or other disorders. 

10 

Background 

Sydnocarb (i.e., 3-(p·phenylisopropyl)·}v-pheny1carbamoylsydnoniminc), also Y,,110Wn 

as mcsocarb, is a psychomotor stimulant. In Russia, sydnocarb has been used t~)r over 30 years to 

treat a variety of neuropsychiatric comorbidlties such as asthenia, apathy, and adynamia 

(Anokhina et aL Z11 Nevropatol Psikhiatr 1m S S Korsakova, 1974; 74,594··602; Vinal' et aI., 

Neufopsychopharmacology, 1991, 5, 201-2]7; and Cody, J. Occup. Environ. IVIed., 2002,44, 

] 5 435-450). Although rnostiy anecdotal, evidence may suggest that sydnocarb increases endurance 

owing heavy physical activity and resistance to environmental stressors such as hypothermia, 

low gravity, and oxygen deprivation. Sydnocarb may also have beneficja1 effects in treating 

alcohol abuse, attention deficit hyperactivity disorder (ADED), and cognitive impairment 

(Rudenko et al., AgressoJogie, 1979, 20, 265-270: Vinal' el a1., supra; Cody, supra). 

20 Although sydnocarb··induced facilitation of dopamine (DA)-·mediated transmission has 

been \veH establjshed in microdialysis studies, the exact nature of this action (i.e., DA release 

versus DA transporter (DAT) inhibition) is not clear (Cjainetdinov et al., Eur. 1. Pharmacol., 

1997~ 340, 53-58; Afanas'ev et aL, PhannacoL Biochcm. Bchav" 2001, 69, 

653-·658; Anderzhanova et aI., EUL J, PharnlacoL> 2001,428,87··95). 110re recently, it has been 

25 demonstrated that sydnocal'b has DA T activity and lacks the rebound hypersomnolence, 

characteristic of cornpounds that cause dopamine release (Gruner et aI., J. PharmacoL Exp. 

Therap., 201 L 337, 380--390). It has been rep01ied that sydnocarb attenuates noradrenaJine 

reuptake based on experiments in rat synaptosomcs (Erdo et at, Pol. J. PharmacoL Pharm., 1981, 

33, 141-147). Sydnocarb js also metabolized to D-amphetamine (D-A~1PH) in hmnans and 

30 animals, but the role of D-AlvIPH in the net in vivo effects of sydnocarb is unclear. In vivo 

pharmacological profiles of sydnocarb and D·-A.l\1PH largely overlap> suggesting that either 

sydnocarb and D-AlvlPB are functionally indistinguishable or the metabolite D-Al\1PH 

contributes significantly to the effects produced by sydnocarb (Gainetdinov el aL~ supra; \Vitkin 

et at, J. Phannacol. Exp. Thcr., 1999, 288, 1298- J 310; Anderzhanova ct at, Ann. NY Acad, 
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Sci., 2000, 914, 137-145; Flood et aI., Psychophannacoiogy, 2010, 211, 325-336). Ho\vever, 

there are some important differences bonveen the t\VO drugs. Unlike D-A:tvlPH, nejther 

significant toxic episode~ nor abuse potential have been reported with sydnocarb in hunlans 

nVlashkovskil et aL Zh N eV1'opatol Psikhiatr 1m S S Korsakova, 197 J, 71, 1704- I 709; Rudenko 

5 e1 aL, supra). Compared 'with D-AiV1PH, the stimulating effects of sydnocarb develop rnore 

gradually, last longer, and are not accompanied by pronounced euphoria. motor excitation, or 

peripheral sympathomimetic effects such as tachycardia and hypertension (Rudenko et al.~ 

supra). In anima]s~ sydnocarb produces a s]ovver and more gradual increase in extracellular DA 

in the rat striatum and nucleus accumbens compared with D-AJVTPH (Gainetdjnov et al., supra; 

10 Vv'itkin et a1.~ supra; Anderzhanova et aL supra). Rela.tive to D··AIv1PH, equimolar doses of 

sydnoc:arb produce less hyperlocomotion and stereotypy a"; weU as smaller changes in the 

markers of neurotoxicity such as DA depletion, generation of reactive oxygen species, or 

increases in specific indices of lipid peroxidation (Gajnetdinov et al .. , supra; \\/itkin et aL, supra; 

Anderzhanova et a1. .. supra:, Af~mas'ev et a1. .. supra~ Bashkatova et al. .. Ann. NY Acad. Sei., 2002 .. 

15 965, 180-192). Furthermore, sydnocarb docs not exhibit the rebound hypersomnoicnce seen \vllh 

D-ANiPH as a result oftbc doparnine release characterIstics assocjated '.'lith D-AJVLPH (Oruner et 

a1.., supra). Several studies aimed at investigating the utility of DAT inhibitors in Parkinson's 

Disease have indicated very little or no utility towards this disease, especially as regards the 

potential utility of DA T inhibitors towards L-dopa-induccd dyskincsias associated "vith 

20 Parkinson's Disease (L(':'k."!(, J., Neuropsych. Dis. Treat, 2010.6, 93-·97; Hauser et aI., Iviov. 

Disord., 2007~ 22,359··365; and Rascol et aI., Arch NeuroL, 2008~ 65, 577-583). 

Summary 

The prescnt disclosure cncompasses compounds, compositions, and formulations that 

25 may be useful in treating dyskine~ia or other disorders in a mammal. In some embodiments, the 

mamrnal ha.~ or is suspected of having a dyskjnesia or another disorder. In particular, the 

compounds, compositions, and formulations useful in treating a dyskinesia or other disorders 

include, but are not limited to, compounds, compositions, and formulations comprising a 

compound of Formulas I set forth hereln. 

30 The pn.~sent disclosure provides compounds of F0J111Ula la-I, Fonl1ula 1a-2, Formula Ib-

1, Formula Ib··2, Formula Ie--l, Formula lc-2, Formula ld··l, or Formula Id-·2: 
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(Ia-1 ), 

5 

(Ib·-l ). 
" 

10 (
T 1" Ie-I}. 



.5 

-4-

(Ic-2 ), 

(Id-l), 

(ld-2), 

or a pharmaceutically acceptable salt thereof, \vherein: U is Cor N; each Rl is, independently, H, 

Cj-C6aJky], C2-Cc;alkenyi, C2-C6aikynyl, C1-C6alkoxy, C1-C6a1kylthio, -eN, -OH, -SH, ha.lo, 

haloalkyl, -·N01, ··N(=O}:, -C(=O)OH,·NH}, ··CF3, ··NH(Cr ·C6alkyl), ··N(C]··C6alkylh, ··C(=O)H, 

10 carbalkoxy, carboxamido, alkylsulfonyl. alkylsulfonyloxy, aminosulfinyl, diaikylaminosu1tlnyl, 

monoalkylaminosulfinYl, aminosult~)1'lyI, monoalkylaJnino~ulfonyl, dialkylarninosulfonyl, 

alkyisulfonylamino, hydroxysulfollyloxy, alkoxysulfonyloxy, alkylsuJtonyloxy, 

hydroxysllifony], alkoxysulfonyJ, alkylsulfonylalkyl, aminosulfonylalkyl, 

monoalkylaminosulfonylalkyl, dialkylaminosult~')nylaIl(yl, aminosuifinylalkyI, 

] 5 mODoalkylaminosulfinylalkyl, or dialkylaminosulfinyialkyl, "vhere r is O~ 1) 2, 3,4, or 5; each RL 

and R3 is) independently, H, C1-C(jalkyt C}-·C6alkenyl, Cr C6alkynyl, Cl·-C6alkoxy, 

CJ-C6alky1thio~ -CN~ -OH, -SH) halo j haloalkyl, -NO?, -C(:=::O)OH, -Nt-h, -CF3) -NH(C1-C6alkyl), 

-N(CI-C6alkyI}~, -C(=O)H, carbalkoxy, carboxamido, alkylsulfonyI, alkylsulfonyloxy, 

aminosulfil1yl , dialkylaminosulfinyl, monoalkylamino8ulfinyl, amil1osuifonyl, 

20 monoalkylaminosulfonyl, dlalkylarninosulfonyi, alkylsulfonylamino, hydroxysulfonyloxy, 
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alkoxy:-,ulfonyloxy~ alkylsulfonyloxy, hydroxysulfonyl, alkoxy:n.dfonyl, alkylsulfbnylalkyL 

aminosu]fonylalkyl, monoalkylaminosultonylalkyJ, dialk'JrlaminosuJfonylalky], 

aminosulfinylalky 1, monoalk-y laminosulfiny lalkyl, dialky laminosulfiny lalky 1, ary 1, or 

arylCJ-C6alkyl,where n is 0, 1,2,3, or 4: each R4 and R5 is, independently. lL Cl-C6alkyl, 

5 CrC6ulkeny], C2-C6a1kynyl, Cr-C6alkoxy, C1-C6a1kyithio, -eN, -OH, -SH, halo. ha]oalkYl, 

-N02, ··C(=O)OH, -NH2, ··C:F~, -NH(C1··C6alkyl), .,N(C]··C6alkyl)2, ··C(=O)H, carbalkoxy, 

carboxamldo, alkylsulfonyl alkylsulf<.myloxy, aminosulfinyt dialkylaminosult1nyt 

monoalkylarninosulfinyl, aminosulflmyL monoalkylaminosuJtlmyl, diaJkylamino8uifonyt 

alk.-yIsulfonylamino, hydroxysulfony]oxy, aJkoxysulfonyJoxy. alkylsulfony]oxy, 

10 hydroxysulfonyl, alkoxysulfonyl~ alkylsulfonylalk"yl, aminosulfonylalkyl, 

monoalkylaminosulfonylalkyl, dialkylarninosulfony lalky 1, aminosulfinylalky 1, 

monoalkylaminosulfinyia]J.~yl, djalkyialDinosulfinylaikyL aryl, or arylC]-C(;alkyL whcn.~ p is O~ 1 ~ 

2,3, or 4~ \\/ is H or C i ··C6alkyl; Y is H, C I ··C6alkoxy, C'r·CGaJkylthio~ ··eN, ··OH, ·SH, halo, 

haloalky!, -NO:" -C(::::O)C)1-r, -NIh, -CF 3, ··NH(Cl-C6alkyl), -N{C j -,C(iaIkyl)2, -C(~:O)H, 

15 carbalkoxy, carboxamido. alkyJsulfonyl alkylsuHlmyloxy, mninosulfinyL, djaikyiaminosulfinyl~ 

rnonoa1kylaminosulfinyl, amjnosulfonyl. monoalkylaminosulf(myI. dia]kylanlino8u]fonyl, 

a11<:y lsulfony lamino, hydroxysulf~=myioxy, alkoxysulfonyloxy, alky lsulfonyloxy, 

hydroxysulfonyl, alkoxysuHtmy 1, alkylsulfonylalkyl, aminosulfonylaH(:yC 

monoalkylarninosulfony]alkYl, dialkylaminosulfonylalkyi, aminosuH'lnylalkyI, 

20 monoalkylaminosulfillylalkyl, or dialkylamino~ulfinylalkyt X is 0 or S; Z is 0 or S~ R7 is H or 

halo; Q is H, C]--C6alkyl, aryl~ C1-C6alkylalyl, C3-C6cyc1oalkyL 01' heteroaryl, each of which is 

optionally substituted with -(R()jl, vI/here tis 0, 1 ~ 2, J, 4, or 5; RS is H or C 1-C6alkyl; each RG is, 

independentiy, H, CI-C.sai1:yl, C2-C6alkenyl, CrC6aJkynyl, C1-C6alkoxy, Cl-C6alkyhhio, -CN, 

-·OH, ··SH, halo, haloaliryl, -·N02, ··N(=O)2, ·C(=O)OH; ··NH), ·,CF3, -O··S(=OhOH, 

25 -NH(Cl-C6alkyJ), -N(C]-C(,a1kylh, -C(=O)H, -C(=O)CI-C6alkyl~ -C(=O)Cl-C6aikoxy~ 

carbalkoxy, carboxamido, alkylsulfonyl, alkylsulfonyloxy, aminosuHinyL dialkylaminosu1finyI, 

monoalkylaminosul±l11yl, aminosulfonyL monoalkylaminosuifonyI, dialkylaminosulfonyt 

alkylsulfonylamino, hydroxysulfonyloxy, alkoxysulfonyloxy, alkyisulfonyloxy, 

hydroxysulfonyl, alkoxysulfonyI, aikyisulfonylaIkyl, amjnosulfonyialkyl, 

30 monoaJkylaminosuJ fon y lalky 1, diaJky laminosuJfon y 1al1y 1, amlnosulfiny laJkyl} 

monoalkylaminosulfinylalkyl, or dialkylaminosulfinylallyl. 

The present disclosure also provides compositions comprising a compound of Formula 

ia-l, Formula la-2, Formula lb-l, Formula 1b-2, Formula lc-l, Formula lc-2, Formula Jd-l, or 

Formula Id-2, or pharmaeeutical1y acceptable salt thereof In some embodiments, the 



-6-

compo~ition further comprises another therapeutic agent \vhich is an anti-Parkinsonian agent~ an 

agent used to treat dyskinesias, or an agent that induces dyskjnesias. 

The present disclosure also provides formulations for oral administration in the form of a 

tablet, gel-cap, or capsule compri~ing from about 1 mg to about 1000 mg of a compound of 

5 Formula 1a-1, Formula Ja-2, Forrnula Tb-], Formula Tb-2, Formula Tc-l, FormuJa Je-2, Formula 

1d·-1 ~ or Formula 1d-2, or phannaceutically acceptable salt thereof In SOl1le embodiments, the 

fornmlation further comprises another therapeutic agent chosen from an anti-Parkinsonian agent, 

an agent used to treat dyskinesias, or an agent that induces dyskinesias. 

The present disclosure also provides methods of treating a dyskinesia or other disorders 

lOin a mannnal comprising administering to the mammal in need thereof an effective amount of a 

compound of Fonnula Ia-1, Formula Ia-2, Formula Ib-l, Formula Ib-2, Formula Ie-I, Formula 

Ic-2, Formula Jd-l, or Formula Id-2: 

(R1)r 

I (CR4R5
) -y 

0-, (CR2R3)"~-W:' 
- I~ R8 

eN " e I 
~--x NyN .... Q 

Z 

(ia-l \ 

15 

CTh-l ), 
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fI'b ')\ ~ -Lh 

(Ic-l ), 

(lc-2), 

(ld··l ), 
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Of a pharmaceutical1y acceptable ~ah Ihereof. wherein: lJ is C or N; each R 1 is, independently, B.~ 

C J-C6alkyJ, C2-C6D.lkenyi, CrC6D.lkynyl, C j -C6alkoxy, CI-C6D.lkylthio, -eN, -OH, -SH, halo, 

haloalkyl, --N02, -N(=O)2, -·C(=O)OH,-NH2, -CF3, -NH(C j --C6alkyl), ··N(C1··C6alkylh, -C(=O)H, 

carhalkoxy, carboxamido, alkyl:sulfonyl, aikylsulfonyloxy, aminosulfiny 1, dialkylaminosultiny 1, 

5 monoalkyJaminosulfinyl. aminosulfonyl, monoalkylaminosulfonyl, dialkylaminosulfonyl, 

alky lsulfony lamino, hydroxysulfony loxy, alkoxysulfonyloxy, alky lsulfony loxy, 

hydroxysu1f()liyL alkoxysulfonyt alkylsulfonylalkyl, aminosulfonylalkyl, 

monoalky larninos ul fon yla1k y 1, dialky laminosulfon y lalky 1, ami nOSH Ifiny lalky 1, 

monoaJkylaminosuJfinylalkyl, or dialkylaminosulfinyia lkyI, where r is 0, l., 2, 3, 4, or 5; each R? 

10 and R3 is~ indcpendcnt1yj H, C1,CGalkyl, C2"'C6alkenyl, CrC(ialkynyl~ C i --C6alkoxy, 

C1-C6alkylthio, -eN, -OB, -SH, halo, haloalkyl, -NO?, -C(=O)OH, -Nl:-f?" -CF3, 

-NH(CI-C()alky"J), -N(G1-C(iaikyih, -C(=O)H, carbalkoxy, carboxamido, alkyl sulfonyl, 

alkyls111fony]oxy~) aminosulfinyi, dialkylaminosuJfinyi, monoalkylaminosulfiny1, aminosulfonyl, 

monoaUcylaminosulfonyl, dialky!aminosulfonyi, alkylsulfonylamino, hydroxysulfonyloxy, 

].5 alkoxysulfonyioxy, alkylsulfonyloxy, hydroxysulfonyL alkoxysu]f(myl, alkylsulf()11ylalkyl, 

aminosulfonylalkyL 111(JJloalkylaminosulionylalky], dialkylaminosulfonylalkyl, 

aminosultlnyiallryl, monoaL1;:ylaminosultlnylalkyl, dialkylaminosuifinylalkyl, aryl, or 

arylC1-C6alkyL. \vhere n is 0, 1,2,3, or 4: each RA and R5 is, independently, H, Ci-Ce)alkyi, 

CrC(Jaikeny], Cr C6fllkynyl, C j -C6alkoxy, C1-C(;fllkylthio) -CN, -OR, -SI-I, halo, haloalkyl, -N02~ 

20 ·-C(=O)OH~ --NH2, ,CF3, -NH(CJ ··C6alkyl), ··N(C1-C(jalkylh, ,·C(=O)H, carbalkoxy, carboxamido~ 

alkylsulfonyl, alkylsulfonyloxy, arninosulfinyl, dialkylaminosulflnyl, monoalkylaminosul:finyl, 

amino~u]fon y 1, monoaJky laminosulfon y 1, di alky lamino:sulfony 1, alky Is ulfony iamino, 

hydroxysulfonyloxy, alkoxysuHonyloxy, alky]su1fonyloxy, hydroxysulfonYl, atkoxysulfonyJ, 

alkyisulfonylalkyl, aminosulfonylalkyt monoalkylaminos1l1fonylalkyt 

25 dialkylaminosulfonylalky l~ aminosulfiny1alkyl, monoalkylaminosulfinylalkyl, 

dialkylaminosu1tlnylalkyl, aryl, or arylCj -C6alkyL, "vhere p is 0, 1,2, 3, or 4~ ,\V is H or 

C1 .. (\alkyl; Y is H, C1·-C6alkoxy, Cl·,C6a1k)1lthio, -·CN, -OH, ··SH; halo; haloaJkyl~ .. NO:?, 

-C(::{))OH, -NFh, -CF3, -NH(C1-C6u1kyl), -N(C1-C()alkylh, -C(:::O)H, carbalkoxy, carboxamido~ 

alkylsulf()nyl, alkylsulfonyloxy, aminosuifinyl, dialkylarnjnosulfinyl, monoalky Jaminosulfinyl, 

30 amin08u]fonyl, monoaJkylaminosulfonyl, dialkybminosulfonyl, alkylsulfonylamino, 

hydroxysulfony loxy, alkoxysulfony loxy, alkylsulfony loxy, hydroxysulfony l~ alkoxysulfonyl, 

alkyIsulfonylalkyl, aminosulfonylalkyl, monoalkylaminosulfonylalkyl, 

dialkylaminosulfonylalky L mninosulfinylulkyl, monoaJkylaminosultlny lalky 1, or 

dialkylaminosuitlnylalkyl; X is 0 or S; Z i:.; 0 or S; R'i' is H or halo; Qis H, C j ··C6alk-yl, aryl, 
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C j-C6alky]ary 1, C3-C6cycloalkyl, or heteruaryl, each of \vhich is optionally substituted with 

"J~ G· ] '0 1 ,-., "I::>:$' TJ C C" 'k 1 . ·s R6 • • ~ ~ I 1-J -( .. )t, \V1Cre tiS t, !, "~" J, 4, or...,; :\. IS i.J. or J- _,Gal Y; and eaCJ1.· JS, UH.lepenllentY,l, 

C1-·C6alkyl, C2·-C6alkenyl, C2-C»alkynyl, C1·CGalkoxy, Cr C6alkylthio, -eN, ··OH, ,-SH, halo, 

haloalkyl, -N02, -N(==:O},~, -C(==:O)OH, -NI'b, -CF3, -O-S(===:O):,:OH, -NH(C1-C6a1kyl), 

5 -N(C 1-CGalkyl)2, -C(=O)H, -C(=O)CJ-C6alkYl, -C(=O)C1-CGaJkoxy, carbalkoxy, carboxamid(\ 

a1kylsulfonyl, alkylsulfonyloxy, aminosulfmyl, dialkylalninosulfinyl, monoalkylaminosulfmyt 

aminosulfony t monoalky laminosulfony t dialky Iamillosulfonyl, aBcy Isulfonylamino, 

hydroxys1l1f<.myloxy. alkoxysulfonyloxy, alkylsuH(myloxy. hydroxysulfonyi, alkoxysulfonyl, 

a1k1'lsulfonylaU .. "yJ, aminosulfonylalky], monoalkylaminosulfonylalkyt 

10 dialkylaminosulfonylalkyl, aminosulfinylalkyl, monoalkylaminosulfinylalkyl, or 

dialkylaminosulfiny lalkyI; or pharmaceutically acceptabie t'-alt thereof, \vherein the other 

disorder is resUess leg s:~lHdrome (such as drug-induced or idiopathic), a drug-induced dystonia. 

chorea (such as Huntington's disease, toxin· induced chorea~l Sydcnham's chorea, Chorea 

gravidarum~ \Vils011~S disease, drug-induced chorea, and metabolic and endocrine-related 

15 chorcas), a tic (such as motor, phonic. simple, complex, and TourcHc syndrome), a dystonia 

(such as acute, generalized, focaL segmental, sexual, intermediate, psychogenic, and Acute 

Dystonic Reaction), Sodemytopic Parkinson's, a stercotypic movement disorder (such as 

movement disorder related to autism, genetic, and childhood), obsessive compulsive disorder, 

narcolepsy (stich as cataplexy), transmissible spongit()rm encephalopathies (such as Creutzfeldt-

20 Jakob disease and Kunl») neuroacanthocytosis, seizure and convulsions, athetosis tsuch as 

related to Huntington's Disease, asphyxia~ neonatal jaundice, and stroke), or cerebral palsy_ 

In some embodiments, the dyskinesia is levodopa-induced dyskinesia, chronic or 

tardive dyskinesia" or orofacial dyskinesia. 

The present disclosure also provides compounds of Formula 10.-'1, Formula 1a-21 

25 Formula Ib-I,Formula Ib-2. Formula Ic-I, Formula Ic-2, Forumla Id-l, or l:-"ormula Id-2, or 

pharmaceUlically acceptable salt thereof, for treating a dyskinesia (such as ievodopa-induced 

dyskinesia~ chronic or tardive dyskinesia) and orofacial dyskinesia), restless leg syndrome (such 

as drug-induced or idiopalhic)~ a dmg-induced dystonia, chorea (such as Huntington's disease~ 

toxin-induced chorea, Sydenham's chorea, Chorea gravidannn, Wilson's disease, dmg-induced 

30 chorea, and metabolic and endocrine-related choreas), a tic (such as motor, phonic, s]mple~, 

complex, and ToureHe syndrome). a dystonia (such as acute, generalized, focal, segmental, 

sexual, intermediate, psychogenic, and Acute Dystonic Reaction), Sodemytopic Parkinson ~s, H 

stereotypic rnovernent disorder (such as movement disorder related to autism, genetic, and 

childhood), obsessive compulsive disorder, narcolepsy (such as cataplexy), tn,msJ:ntssible 



-10-

spongiform encephalopat.hies (l:iuch as Creutzfeldt.-lakob disease and Kuru), 

ncuroacanthocytosis, seizure and convulsions, athetosis (such as related to Hunthlgton's Disease, 

asphyxia, neonatal jaundice, and stroke)~ or cerebral palsy. 

The present disclosure abo provides compounds of Formula la-I, Formula 1a-2, 

5 Formula Ib-l, Formula 1b-2. Formula Ie-I, Formula 1c-2, Formula Id-I, or Formula Id-2, or 

pharmaceutically acceptable salt thereof, for use in the numufacture of a medicament for treating 

a dyskinesia (such as levodopa-induced dyskinesia, chronic or tardive dyskinesia, and orof'ac:ial 

dyskinesia), restless leg syndrome (such a~ drug-induced or idiopathic), a drug-induced dystonia, 

chorea (such as Huntington's disease, toxin-induced chorea, Sydenham\; chorea" Chorea 

10 gravidarum, \Vilson's di~ease, drug~induced chorea j and metabolic and endocrine··related 

choreas), a tic (such as moten", phonIc, simpie, complex~ and Tourette syndrome), a dystonia 

(such as acute, gen.eralized, focal, segmental, :-;exual, intermediate, psychogenic, and Acute 

Dystonic Reaction), Sodemyto!-'l!c Parkinson~s~ a stercotypic movement disorder (such as 

movement disorder related to autism, genetjc~ and childhood), obsessive compulsive disorder, 

15 narcolepsy (such as cataplexy)., transmissibk spongifonn encephalopathies (such as Crcmzi"c]dt­

Jakob disease and Kuru), neuroacanthocytosis, seizure and convuJsJons, athetosis (~uch as 

related to Huntington's Disease, asphyxia, l1conataljaundicc, and stroke). or cerebral palsy_ 

The present disclosure also provides compounds of Formula la-·], Fonnula la-2, 

Formula Ib- L Formula Tb-2. Formula Ic-l, Formula Ic-2, Formula hi- I, or Formu la Jd-2, or 

20 pharmaceutically acceptable salt thereof, for treating a dysJdnesia (such as levodopa·-induced 

dyskinesia. chronk or tardive dyskInesia, and orot'acial dyskinesia), restless leg syndrome (such 

as drug-induced or idiopathic), a drug-induced dystonia, chorea (such as HuntiTli:,iOn's disease, 

toxin-induced chorea, Sydenham~s chorea, Chorea gra'vidannn, WjIson~s disease) dmg-induced 

chorea, and metabolic and endocIine·-related chore as), a tic (such as motor, phonic, simp1e~ 

25 complex, and Tourette syndrome), a dystonia (such as acute, generalized, focal, segmental, 

sexual, intermediate, psychogenk l and Acute Dystonic Reaction), Sodemytopk Parkinson's, a 

stereotypic movement disorder (such as movement disorder related to autism, genetic, and 

childhood), obsessive compulsive disorder, narcolepsy (such as cataplexy)~ transmissible 

spongiform encephalopathies (such as Creutzfeldt-lakob disease and Kuru), 

30 neuroacanthocytosis, seizure and convulsions~ athetosis (such as related to Huntington's Djsease~ 

asphyxia, neonatal jaundice~ and stroke). or cerebral palsy. 

The present disclosure also provides compounds of Formula la-l, Formula la-2, 

Formula Ib-1, Formula Ib-2, Formula Ie-I, Formula lc-2, Formula hi-I, or Formula ld-2, or 

pharmaceutically acceptable salt thereof, in the manufacture of a medicament for treating a 
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dyskinesia (such as ievodopa-induced dyskinesia, chronic or tardive dyskinesia~ and orofacial 

dyskinesia), restless leg syndrome (such as drug-induced or idiopathic), a drug-induced dystonia, 

chorea (such as HUl1tington~s disease, toxin--induced chorea, Sydenham~s chorea, Chorea 

gravidarum, 'Nilson's disease, drug-induced chorea, and metabolic and endocrine-related 

5 choreas), a tic (such as motor, phonic, simple, complex.~ and Tourette syndrome), a dystonia 

(such as acute, generalized, focal, segmental, sexual, intermediate, psychogenic, and Acute 

Dystonic Reaction), Sodemytopic Parkinson's, a stereotypic movement disorder (such as 

movernent disorder related to autjsrn~ genetic .. and childhood), obsesslve compulsive disorder, 

narcolepsy (such as cataplexy), transmissibk spongifonn enc(~phalopathjes (such as CrcutzfeJdt-

10 Jakob disease and Kuru), neuroac,ulthocytosis, seizure and cOl1vub;ions, athetosis (such as 

related to Huntington's Disea~e, asphyxia~ neonatal jaundice, and stroke), or cerebral palsy. 

The present disclosure also provides compounds of Formula la- J, FormUla Ia-2, 

Formulalb-·l, Formula Ib··2, Formula Jc-J,Formula Jc·-2, Formula Id-l, or Formula ld--2, or 

pharmaceuticaHy acceptable salt thereof, or compo~ltions comprising the same, for treating a 

15 sleep disorder characterized by disrupted sleep scheduk, as \\/eU as for treating Parkinson's 

Disease. 

The present disclosure also provides compounds of Formula 1a .. 1, Formula 1a-2, 

Formula lb-L Formula Ib··2, Formula Ie··l, Formula lc-2, Formula ld-I, or Formula Id-2, or 

phannaccutkaily acceptable salt thereof, or compositions comprising the same, in thc 

20 manufacture of a medicament for treating a :-;leep disorder characterized by disrupted sleep 

schedule~ as well as for treating Parkinson's Disease. 

Brief Dcs(~ription Of Tilt' Drawings 

Figures lA and IB sho\v re~u1ts of L,-dopa administration and Sydnocarb 

25 administration, respectively, to 6-0HDA unilaterally lesioned Sprague-Daw]ey rats. 

Figure 2 shows that Sydnocarb~ but 110t Tesofellsine, ameliorates L-dopa-induced 

dyskinesia in 6-·0HDA--treated rats. 

Figure 3 shows the effect of Sydnocarb on L-dopa efficacy on motor function. 

Figure 4 shows results of an Open Field Activity assay in which locomotor and 

30 sensorimotor parameters vr'ere evaluated. 

Figure 5 shows Sydnocarb dose-dependently increased time a,vake compared to vehicle 

controls upon electroencephalographic analy~is to monitor brain and muscular activity_ 

Figure 6 sho\vs the effects of chronic L-dopa, alone or in combination Wilh Sydnocarb, 

evaluated by rating jndivjdual animals for abnormal limb, oral and facial movements. 
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Figure 7 shows PK profiles of drug fiJrmulations dernon~trat1ng the ethanol-based 

formulation produces slightly higher plasma levels at several time points. 

Figure 8 shows asses~ment of efficacy via oral dosing of Sydnocarb in L-dopa induced 

dyskinesia in 6-0I--IDA treated rat~. 

5 Figure 9 shows the effects of Sydnocarb on rnotor function in the forelimb adjusling 

step test in unilaterally lesioned 6--0HDA rats that were treated 'with L·dopa vv'ith and without 

Sydnocarb for 2 weeks. 

Figure 10 shows the effects of oral dosing of Sydnocarb on motor function in the 

forelimb adjusting step test in unilaterally lesioned 6-0HDA rat~ that \v'<;)re treated with I.-dopa. 

10 Fig1lTe 11 shows the effects of Sydnocarb on abnormal involuntary movement~ in 

unilaterally lesioned 6-0HDA rats that \vere not treated with L-dopa. 

Description of Embodjmt~nts 

As used herein, the terms '''a'' or "an" means that Hat least one" or "one or more" unless 

15 the context clearly indicates otherwise. 

As used herein, the term ··abouf~ means that the mrmericaJ value is approximate and 

small variations \vould not significantly affect the practice of the disclosed embodiments. \Vhcrc 

a numerical limitation is used, unless indicated otherwise by the context, Uabout" means the 

nurnerical value can vary by J: 1 O<J~ and remaln within the scope of lhe djsclosed embodiments. 

20 As used herein~ the term "alkcnyl group" mcan~ a monovalent unbranched or branched 

hydrocarbon chain having one or more double bonds t11ereill. The double bond of an aIkeny! 

group can be unconjugated or conjugated to another unsaturated group. Suitable alkenyl groups 

inciude, but are not limited to (CrC6)alkenyl groups, such as Vjllyt allyl, buteny11 penteny!., 

hexeny!, butadienyl, pentadienyL hexadienyJ. 2··ethylhexenyl, 2-propyl··2·butenyl; 4··(2··methyl·· 

25 3-butene)-penteny1. An alkenyl group can be unsubstituted or substituted with one or t'vVO 

sUltable substituents. 

A.s used herein~ the term "alkoxy group" means an -O··alkyl group, \vherein alkyl is as 

defined herein. An alkoxy group can be ummbstituted or substituted with one or two suitable 

substituents. In some embodiments, the aikyl chain of an alkyloxy group is from 1 to 6 carbon 

30 atGms in If..~ngth, refened to herein~ for example!, as '"(Cj-C6)alkoxy.'~ 

As used herein, the term "aJkoxysuif()l1yf' means the moiety _·S(=O)20-a1k'-yl, \vherein 

alkYl is as defined herein. 

As used herein, the term "alkoxysuIfonyloxy" means the moiety -OS(=ObO-alkyl, in 

vvhich alkyl is as defined herein. 
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As used herein, the term "alkyr~ or "alkyl group" means a saturated, monovalent 

unbranched or branched hydrocarbon chain. Exanlp]cs of alkyl groups includc~ but are not 

limited to, (C1-Co)alkyl groups, such as methyl, ethyL propyl, isopropyl. 2·-methyl-l-propyl, 

2-methyl-2-propyl, 2-methyl-l-butyl, 3-methyl-1-butyl, 2-methyl-3-butyl, 

5 2,2-dimethyJ-l-propyl, 2-methyl-1-pentyl, 3-methyl-1-pcntyl, 4-methyl-l-pentyl, 

2··methyl·-2·pentyl, 3··methyl-2··pentyl, 4-methyl .. 2··pcntyl, 2,2··dimcthyl-·l··bu(yl, 

3J-dimethyl-l-butyl, 2-eth.yl-l-butyL butyL isobutyl, t-butyl, pentyt isopentyl, neopenty 1, and 

hexyL. and longer alkyl groups~ such as heptyl, and octy1. An alkyl group can be unsubstituted or 

substituted with one or two suitable substituCJ1t~. 

]0 As used herein, the term "alkylsulfonyl" means the moiety -S(=Oh··alkyl, in \vhkh 

alkyl is as defined herein. 

As used herein, the term "alkyJsuJtlmylalkyr' meaHI;. the moiety -alkYl-S{=O}2-a1kyl, 

wherein a1kyl teach instance) is as defined herein. 

As used herein~ the term "ulkyIsulfoHy1amino" means the moiety -NI-rS(:=:;O):,-alkyl, in 

15 which alky 1 is as defined herein. 

As used herein, the term ~'alkylsulfony]oxy'S rneans the mojety -OS(=O\-a]kyl, \A,':her~~in 

alkyl is as defined herein. 

As used herein, the term '-'alkyny 1 group~' means monovalent unbranched or branched 

hydrocarbon chaJn having one or more triple bonds therein. The trjple bond of an alkynyJ group 

20 can be unconjugated or conjugated to another unsaturated group. Suitable alkynyl groups 

include, but are not 1imited to, (C2-C6)alkynyl groups, such as ethYllY], propynyl~ but)'nyl, 

pentynyl, hexyny], methylpropynyl, 4-methyI-l-butynyl~ 4-propyI-2-pentynyL and 

4-butyl-2-hexynyL An alkynyl group can be unsubstituted or substituted \vith one or tvvo suitable 

substituents. 

25 As used herein, the term "'aminosulfinyr' means the moiety -S(:::{))NH2. 

As used hereln, the term '<aminosulfinylalkyl" means the moiety -alkyl-S(=O)NH2~ 

wherein alkyl is as defined herein, 

As used herein, the term "aminosulfonyr' means the moiety -S(=::O)?NI-h. 

As used herein, the term "aminosulfonyJalkyr~ means the moiety -alkyl-S(=Oh-NH2, 

30 wherein alkyl is as defined herein. 

As used herein, the term "'aralkyf' means a moiety hav-ing 6 to 20 carbon atoms that 

combine both an aryl group and an alkyl group, as defined above. Any aralkyl moiety of a 

cOlnpound described herein may optionalJy be substituted with one or 1110re of the subs6tuent 

groups mentloned herein. 
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As used herein, the term "aryJ group" mean~ a mOllocyclic or polycyclic-aromatic 

radical comprising carbon and hydrogen atoms, Examples of suitable aryl groups include, but are 

not limited to, phenyl. toly1, anthacenyl, fluorenyL indenyl, azulenyl, and naphthyl, as well as 

benzo-fused carbocyclic moieties suell as 5,6,7,B-ietrahydronaphthyl. An aryl group can be 

5 unsubstitllted or substituted with one or 1'YVO suitable subs6tuents. Tn Rome embodiments, the aryl 

group is 8, 1110nocydic ring, wherein the ring cOll1prises 6 carbon atom~, referred to herein as 

'"( C6)ary ]. ,~ 

As used herein, the term "aralkyl'~ means a moiety having 6 to 20 carbon atoms that 

combine both an aryl group and an alkyl group~ as defined above. Any aralkyJ moiety of a 

10 comp,ound described herein may optionally be substituted '.vit11 one or more of the substituent 

groups mentioned herein. 

As used herein, the term "aryloxy group" means an -O-aryl group~ \vhereiH aryJ is as 

defined herein. An aryloxy group can be ul1substituted or s:ubstituted with one or two suitable 

substituents. In some embodiments, the aryi ring of an aryioxy group is a monocyc!ic ring~ 

15 \vhercin the ring comprises 6 carbon atoms, referred to herein as '\C6)aryioxy." 

20 

As used herein, the term "benzyr' Illeans -CH2-pbenyL 

As used hercin, the term "'carbaLkoxi' means the moicty-C(=O)O··alkyl, in whieh alkyl 

is as defined herein. 

As llsed herein, the term "carbonyl" group is a divalent group of the formula -C(O)- . 

. As used herein~ the term "carbox<:lmido" mean:>. the moiety-C(=O)O·-NR'R~\ in which 

R' and R~l~ each independently represents E, alkyl, aryl or aralkyl, all as defined herein. 

As used herein, the term "compounds described herein" means, coliective1y, the 

compounds of Formula 1, and pharmaceutically acceptable salts thereof. The compounds are 

identifjed herein by their chemical structure and/or chemical name. \Vhere a compound is 

25 referred to by both a chemical structure and a chemical name, and that chemical structure and 

chemical name conflict, the chemical structure is determinative of the compound's identity. The 

compounds may contain one or more chiral centers and/or double bonds aTIlt therefore, exist as 

stereoisomers, su.ch as double-bond isomers (i.e., geometric isomers)~ enantiomers, or 

diastereorners. The chemical structures depicted berein~ and therefore the compounds described 

30 herein, encompass all of the corresponding compound's enantiomers and slereoisomers, that is, 

both the st.ereomericaHy pure form (e.g.~ geometrically pure, enantiomencally pure) or 

diastereomerically pure) and enantiomeric and stereoisomeric mixtures. Enantiomeric and 

stereoisomeric rnjxture~ can be resolved into their component enantiorn.ers or ~tereoisorner~ by 

vvel] knO\vn methods, such as chiral-phase gas chromatography~, chiral-phase high performance 
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liquid chromatography, crysta1lizing the compound as a chiral salt complex, or crystallizing the 

compound in a chir,ai solvent. Enantiomers and stereoisomers can abo be obtained fron) 

stcreomerically·- or ena11tiumerically-p1.1fc intermediates, reagents, and catalysts by 'well knO\V11 

asymmetric synthetic methods. 

As used herein, lhe terms "comprising" (and any f()rm of cornprising~ such as 

"comprise", "comprises", and "comprised"), ·"having" (and any fom1 of having, such as "have" 

and '''has''), "including" (and any form of including; such as "includes" and ""include"}, or 

"containing'" (and any f()nYl of comaining, such as "contains" and '·contain"), are inclu~ive or 

open-ended and do not exclude additional. unrecited clements or method steps, 

10 As used herein, the term "\iiaHcylaminosulfinyl" means the moiety ··S(=O)NR!R" in 

'vvhich Rl and Rf! eac.h, independently~ represents H; alkyl~ aryl. or aralky 1, all as defIned herein. 

As used herein, the teLm "dialkyiaminosulfinylalkyl" means the moiety -alkYl­

S(=O)NRfR", \-vherein alkyi is as defined herein, and Rl and RH each, independently, represents 

Fl, alkyl, aryl or aralkyl, an as defined herein. 

15 As used hercin~ the term ·'dialkylarninosulfonyr' means the moiety -S(=:O)2NR!R!! in 

which R' and R" each, independently~ represents H. alkyl, aryl, or aralkyt all as defined herein, 

As used herein, the tel'ln Hdialkylaminosulfonylalkyl" means means the moiety 

··alkyl-S(:::O)2-NR'R" .. \vherein alkyl lS a" defined herein, and R' and RH each, independently~ 

represents H, a1kyl, aryl or aralkyl, aU as defined h.erein, 

20 As u~ed herein~ the terms "halogen" and "'halo" mean fluorine, chlorine, bromine, 

and! or iodine. 

As used herein, the term "heteroaryl group'~ means a monocyc1ic- or polycyclic 

aromatic ring comprising carbon atoms, hydrogen atoms, and one or more heleroatoms, suitably 

1 to 3 heteroatom~, independently sclecte~l from nitrogen~ oxygen, and sulfur. Illustrative 

25 examples ofheteroaryl groups include, but are not limited to, pyridinyl, pyridazinyC pyrimidyI, 

pyrazyt triazinyL pyrro]y 1, pyrazolyl, imidazolyL (I ),3)- and (1,2A)-triazolyl, pyrazinyl (1,2-

and 1 A·)~ pyril11idinyl~ tetrazoly], fin)'l, thienyl, isoxazolyl, thiazolyl, furyl, phienyl, i~oxazolyl, 

and oxazolyL A heteroaryl group can he unsubstituted or substituted with (me or two suitable 

substituents. In some embodiments, a heteroaryl group is a monocydic ring~ ,vherein the ring 

30 comprises 2 to 5 carbon atoms and 1 to 3 heteroawms, refened to herein as "( CrCs )heteroary L " 

As used herein, the term "'hcterocycloalkyl group~' mean~ a monocydic or polycyclic 

ring comprising carbon and hydrogen atoms and at least one heleroatom, suitably, 1 to 3 

heteroatoms selected from nitrogen, oxygen, and sulfur, and having no unsaturatiol1< 'Examples 

of helerocYcloalkyl groups indud{:\ but arc not limited to, pyrrolidinyL pyrroljdino, pipcridinyl, 
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plperidim\ piperazinyJ, piperazino, morphuEnyl, morphoIino, thiomorpholinyl~ thiomorpholino, 

and pyranyl. A hctcrocyc1oalkyl group can be unsubstitutcd or substituted with one or two 

suitable substituents, In some embodiments, the heterocyc1oalkyl group is a monocyc1ic or 

bicyc1ic ring, or a monocyc1ic ring, wherein the ring comprises from 3 to 6 carbon atoms and 

5 f()rm 1 to 3 heteroatorns~ referred to herein as (C1-C6)heterocydoalkyL 

As used herein, the term "heterocyclic radical" or "heterocyclic ring" Ineans a 

heterocycloalkyl group or a heteroaryl group. 

As used herein, the tenn "hydrocarbyl group" means a monovalent group selected from 

(C1-Cs)alky!, (C2-C8)alkenyl~ and (CrCs)alkynyl, optjonally substituted with one or tvvo suitable 

10 substituents. In some embodiments, the hydrocarbon chain of a hydrocarbyl group is £i'om J to 6 

carbon atoms in length, referred to herein as H(C1-C6)hydrocarbyL" 

As used herein, the term "'hydroxysuH'l!nyl" means the nlOlcty -S(=O)20H. 

As used herein, the term "hydroxysulfonyloxy" means the moiety ·OS(=O}l)H. 

As used herein, the phrase '"in need thereof" mean:>; that the anin:ml or mammal has been 

].5 identified as having a nce,d f()r the particular method or treatment. Tn some embodiments, the 

jdentification can be by any means of diagnosis. In any of the methods and treatments described 

herein, the animal or mammal can be in need thereof. 

As used herein, the term "isolated" means that the compounds described herein are 

separated from other components of either (a) a natural source, such as a plant or cell, such as a 

20 bacterial culture, or (b) a synthetic organic chem.ical reacti.on mixture~ such as by conventional 

techniques. 

When administered 10 a mamrnal (e.g.~ to an anirnal for veterinary use or to a human 

for clinical us(~) the compounds described herein may be adminjstcred in an isolated form, As 

used herein, "isolated" means that the compounds are separated tJ:om other components of either 

25 (a) a natural source, such as a plant or cell, such as bacterial culture~ or (b) a synthetic organic 

chemical reaction mixture, such as, via conventional techniques, the compounds are purifJed. As 

used herein~ '·purified" means that when isolated, the isolate contains at least 90%), or at least 

95%), or at least 98%), or at least 99(~i() of a compound by weight of the isoiate, 

As used herein, the tenn "monoalkylaminosulEnyP .means the mokty -S(=O)NHR' in 

30 'Alhich R' is H, alky t aryl, or aralkyi, aU as defined herein. 

As used herein, the term HmonoalkylaminosulfinylalkyI" means the moiety 

-alkyl-S(:::O)NHR\wherein alkyl is as defined herein, and R' is H, alkyl, aryl or aralkyl, all as 

deEned herein. 
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As used herein, the term ';'monoalkyJarninosulfonyr' means the moiety -S(=OhNHRl in 

which H.' is H, alkyl, aryl, or aralkyi, aJl as defined herein. 

As used herein, the term "monoalkylamlnosulfonylalkyl'~ means Ineans the moiety 

-alkyl-S(===O)2-NHR\ wherein alkyl is as defined herein, and Rl is E, a]kyl~ aryl or aralkyl, an as 

5 defined herein. 

As used herein, the term "phanmlceutically acceptable" means approved by a 

regulatory agency of the Federal or a state government or listed in the LJ .S. Pharmacopeia or 

other generally recognjzed pharmacopeia for use in anjmals, and more particularly in humans. 

As uSl~d herein, the phrase '·pharmaceuticai]y acceptable salt(sY' includes, but is not 

10 limited to. salts of acidic or basic groups that may be present in compounds used in the present 

compositions. Compounds induded in the present compositions that are ba~ic in nature are 

capable of f('mning a \·vide variety of sah~ \-vith variou~ inorganic and organic acids. The acids 

that may be u5:ed to prepare phamlaceutlcally acceptable acid addition salts of such basic 

compounds are those that form non-toxic acid addition salts~ i.e., salts containing 

15 Ilharmacologically acceptable anions including, but not lirnitc,d to~ sulfuric, citrlc~ maleic, acetic, 

oxalic, hydrochloride., hydnJbromicic, hydroiodidl:, nltrail\ sulfatc, bisulfate, phosphatc, acid 

phosphate, bonicotinatc, aeetatc, lactate, malonate, mandelate, sa1icylatc~ citrate, acid citrate, 

tartrate, oleate, phthalate, tannate, IJantothenate, bitartrate, ascorbate, sllccinate, maleate, 

gcntisinatc, fumarate, gluconatc, glucaronatc, saccharatc, formate, bcnzoatc, glutamate, 

20 methanesulfonate, ethalleSlllfonate, bcnzenesulfonatc, naphthaIcnesulfonate, p·-toluencsulfonate 

and pamoate (i.e., 1,1 r-methy]elle-bis·-(2-hydroxy~3··naphthoate)) salts. Compounds included in 

the present cornpositions that include an amino rnolcty may form pharmaceu6caily acceptable 

salts with various amino acids, in addition to the acids mentioned above. Exanlpks of organic 

amines that may serve as salts include. but arc not limited to, ammonium, triInethylamm.onium, 

25 diethylammonium, and tris-(hydroxymethyl)methylammonium. Compounds, induded in the 

present compositions, that are acidic 1n nature are capable of forming base salts with various 

pharmacologically acceptable cations. Exan1pies of such salts include alkali metal or alkaline 

earth metal salts and, particularly, calcium, magnesium, sodium~ lithium, zinc, ammonium., 

potasslurn, and lron salts. Another useful salt is L-dopa salt. 

30 As used herein, the term "pheny]" means -C6HS. A pbenyl group can be unsubsthuted 

or substituted w-ith one or two suitable substituents, 

As used herejn, the term "prevention'~ or "prevent", means a reduction of the risk of 

acquiring a pmticular disease or disorder. It need not mean the complete elimination of the 

disea:se or disorder. 
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As ut;ed herein, the term "prodrug"' means a derivative of a known direct acting dmg, 

'vvhich derivative has enhanced dellvery charactedstics and therapeutic value as cODlpared to the 

drug, and is transformed into the active drug by an enzymatic or chemical process. 

As used herein, the term "purif1ed'~ means that when isolated, the isolate contains at 

5 least 90~/o, at least 95!~{)~ at least 98(Yo, or at least 99f;/t~ of a compound described herein by \-veight 

of the isolate. 

As used herein, a "suitable substituent" means a group that does not nullify the 

synthetic or pharmaceutical uiility of the cornpounds described herc111 or the intermediates useful 

for prepa.ring them. Examples of suitable substjtuents jnc1ude, but are not 1imited to: 

] 0 (C J ··Cg)alky 1, (C 1-C8)alkeny 1, (C 1··C8 )alkynyL (C6 "jary 1, (C~"C5)heteroaIyl, (C3 -C7 )cycloalky 1, 

(CJ-Cg)aikoxy~ (CG)afyloxy, -eN, -OH" OXO, halo, -N02, -C02B, -NFl?, -NH((CJ-C8)alkyl), 

-N((C1-Cs}aJkyl)2, -NH((Cdaryl\, -N«(C(;)aryn2~ -CEO, -CO((Cl-C~)aikyl), -CO((Co)aryl), 

··COi((C1"CsdalkyI), ··COi(C(i)aryl), carba1koxy, carboxamido, aikyls1Jlfonyl, aminosulfinyl, 

alkylsulfcmyloxy, dialkylaminosulfinyl, monoaHcylaminosulfinyl, aminosulfonyl, 

15 monoalkylaminosulfonyL, djalkyiaminosulfonyl, alkylsulfonylamillo, hydroxysulfonyioxy, 

alkoxysulfonyloxy~ alk.·ylsulfonykxy, hydroxysulfonyJ, alkoxysulfonyl, alkyhmlfonylalkyJ. 

aminosulfonylal1(yl, monoalkylaminosulfonylalkyl, dialkylaminosulfol1ylalk"}'1, 

aminosulfinylaikyL monoalkylaminosulfiny lalky 1, and dialkylaminosulfinyialkyl. One of skill in 

art can readily choose a suitable substitucm based on the stability and phannacologicaJ and 

20 synthetic activity of the compound described herein. 

As used herein, the phrase "therapeutically effective amouni'~ of a C01l1position 

described. herein is measured by the therapeutic effectiveness of a compound described herein, 

wherein at least one adverse effect of a disorder lS ameliorated or aUeviated. In one embodiment, 

the phrase '"therapeutically effective amount" of a composition described herein is measured by 

25 the therapeutic effectiveness of a compound described herein to treat or prevent dyskinesia. In 

some embodiments, an effective amount reduces allY parameter by \vhich a dyskjnesia is 

measured by at least 10(~-(" by at least 200,/;), by at least 30'%, by at least 40'~(), by a.t least 50o,!Q, by 

at least 60%>, by at least 70%), by at least 80{~/o, by at least 90(~~, or by at least 95~{), 

As used herein, the tenn "treatment" or ·'treating" means an amelioration of a disea..-;e or 

30 disordec, or at least one discernible symptom then.~of. Tn another embodirnent, '"treatmenf' or 

"'treating" refers to an amelioration of at least one measurable physical parameter, not necessarily 

discernible by the patient. In yet another embodiment, "treatmenC or "treating" means inhibiting 

the progression of a disease or disorder, either physically, e.g., stabihzation of a discernible 
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syrnptom, physiologicaHy, e.g., stabjIizafion of a physicaJ parameter, or both. Tn yet another 

embodiment, "treatment" or "treating" refers to delaying the onset of a disease or disorder. 

.At various places in the present specitlcation, substituents of compounds nlay be 

disclosed in groups or in ranges. It is specifically intended that the range or group include each 

5 and every individual subcombination of the members of such groups and ranges. For example, 

the term "Cl -6alkyf' is specifically intended to individually disclose methyl, ethyl, propyl~ 

For compounds in '\ivhich a variable appears more than once~ each varlable can be a 

djft(~rent moiety selected from the l'v1arkush group defining the 'variabk. For example, where a 

10 structure is described having two R groups that are simultaneously r~resent on the same 

compound, the two R groups can represent difJerent moieties seiected from the l\.farku~fh groups 

defined for R. In another exarnp1e, when an optionally multiple subs6tuent is designated in the 

o (R)s 

form, for example, T , then It is understood that :-iubstituent '<R" can occur "s" 

number oftimcs on the ring, and "R"~ can be a differem moiety at each occurrence. Further~ in 

15 the above example, \vhere the variable T is defined to include hydrogens, such as \\rhcn T is CH~ 

N, etc., any H can be replaced with a substituent. 

It is further appreciated that certain features of the disclosure, \vhich are, for clarity. 

described in the context of separate embodiments~ can also be provided in combination in a 

single embodiment COllversely~ various features oft11e disclosure \vhich are, for brevity, 

20 described in the context of a single embodiment can also be provided separately or in any 

suitable subcombinatlon. 

It is understood that the present disclosure (mcompasses, where applicabJc, 

stereoisomers) diastereomers, and optical stereoisomers of the compounds described herein, as 

well as mixtures thereof: qnd uses thereof. Additionally, it is understood that stereoisomers, 

25 dlastcrcomers~ and optical stcrcoisorncrs of the compounds described herein. and mixtures 

thcreof~ are whhin the scope of the present disc1osur(~. By 'Nay of non-limiting examph.~, the 

mixture may be a racemate or the mixture may comprise unequaJ propOlilons of one paliicula.r 

stereoisomer over the other. Additionally, the compounds can be provided as a substantial1y pure 

stereoisomers~ diastereomers and optka] stereojsomcrs (such as eplmers). 

30 To the extent that any of the compound:-; described herein may be asymmetric (e.g.~ 

hav lng one or more stereocenters), all such stereOiSOll1erS, such as enantiomers and 
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djastereomers, are intended to be included \vit11in the scope oflhe disclosure unless olhenvise 

indicated, Compounds that contain asymmetrically substituted carbon atoms can be isolated in 

optically active or racemic forms. !vlethods of preparation of optically active forms trom 

opticaHy active starting materials are kIlO\Vn in lhe art~ such as by resohJtion of racemic mixtures 

5 or by stereoselective synthesjs. 1\lany geometric isomers of olefins} C=N double bonds, and the 

like can also be present in the compounds described herein, and aU such stable ison1ers are 

contemplated in the present disclosure. Cis and trans geometric isomers of the compounds are 

also included within the scope of the disclosure and can be isolated as a mixture of isomers or as 

separated isomeric forms. \Vhere a compound capable of stereoisomerism or geometlic 

10 isomerism is designated in its structure or namc wlthout reference to specific R/S or cis/trans 

confjguration~, it is intended that ali such isomers are contemplated. 

Resolution of racemic mixtures of compounds can be carried out by any of numerous 

methods kno\vn in the art, including, for example, fractional rccrystallizaion using a chiral 

resolving acid \vhich is an optically active, salt-forming i)rganic acid. Suitable resolving agents 

15 for fractional rccr.ystaJlization rncthods include, but arc not lirnltcd to, optically active acids, such 

as the D and L forms of tartaric acid, diace1yltartaric acid, dibenzoyltartaric acid, mandelic acid, 

malic acid, lactic acid, and the various optically active camphorsulfonic acids such as p .. 
camphorsulfonic acid. Other resolving agents suitable f~)r fractional crystallization methods 

include, but arc not limitcd to, stercoismncrical1y purc forms of u-mcthyibcnz.ylarninc (e.g., S 

20 and R forms, or diastereomcrically pure forms), 2··phenylglycinol, norephedrine, ephedrine, N·· 

methylephedrine, cyClohexylethylamlne, 1,2-diaminocyclohexane, and the like. Resolution of 

racemic mixtures can also be carried out by elution on a colurnn packed \vith an optlcally active 

reSOlving agent (e.g" dill1frobenzoylphenylglycinc), Suitable e1ution solvent compositions can be 

determined by one skiHed in the ali. 

25 To the extent that the compounds described herein may may include tautomeric forms, 

ali such tautomeric forms are intended to be included. Tautomeric forms result fi'om the 

swapping of a single bond l,vith an adjacent double bond together with the cOllc01nitant migration 

of a proton. Tautomeric f{)nns include prototropic tautomers \vhich are isomeric protanation 

Slates having the same empirical formula and total charge. Examples of prolotropic 1automers 

30 include., but are not limited to, ketone-enol pairs~ amide-imidic acid pairs, lactam-lactim pairs, 

amide··imidic acid pairs~ cnamine··iminc pair~, and annular fOlTI1S where a proton can occupy two 

or rnore positions ofa heterocyclic system including, but not limited to, 1H- and 3H-imidazole, 

IH -, 2H- and 41:1-1 ),4-triazole, 1 H- and 21:1- lsoindole~ and j H- and 2H-pyrazoJe. Tautomeric 

f~xms can be in equilibrium or sterically locked 1nto one f~Jrm by appropriate substitm]oDc 
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A person skmed in tbe an \'\/111 recognize that compounds of Formula Ia-J ~ Formula Ia-

2, F'ormula Ib-l, and F'onnula 1b-2 arc ';jl111cr salts" and can exist as depktcd, CODlpounds of 

Formula Ia are tautomers of the corresponding compounds of Formula lb. A person skilled in 

the art wiiI recognize that tautomers may exist as discrete entities in the solid state but that in 

5 solution tbe pain~ oftautomers may equilibrate to one or the other tauiomeric form or 10 a 

mixture of the two tautomers depending 011 the relative thermodynamic stability of the tautomers 

in the relevant medium. Compounds depicted in this application encompass the possible 

tautomerjc forms as wen as the fonn (or forms) present upon in vivo administration in the 

systemic cirrulation of a mammal. 

] 0 A person skiHed in the aJi \viH also recognize that each of these previously mentioned 

fC.ll'mula's depicts compounds that can be protonated by an external acid resulting in acid 

addition compounds ofFornmla Ic-!, Formula lc-2. Formula Id-l, and Formula Id-2. In each of 

these compounds, the positive charge in the five membered heterocyclic (e.g.~, oxadiazoie) ring is 

associated with an anionic negatively charged counter-ion which arises from the external acid. 

] .5 The external add may be chosen from a iist of phannaccutically acceptable acids such as those 

described herein, 

A person skilled in the ali wiB also recognize that compounds of Formula la··I, Formula 

1a-2, Formula Jb-l, Formula Jb-2, Formula Ie-I, Formula Ic-2, Formula Id-L and Formula Id-2 

contain a chjral centcr (when U = C) at the atom position "U,· and when the three substituents 

20 apali from the heterocyclic ring attached to U are different. The compounds recited in this 

disclosure encompass both the racemic forms of these chiral compounds as well as the individual 

enantiorner~ as depicted in Formula la-I, Fonnula Ja-2, Formula U)-l, Formula Th-2, Formula Ic-

1 ,Formula Jc-2, Formula 1d-1, or f;ormu]a Id-2< 

The compound~ described herein also include hydrates and ~olvates~ as well as 

25 anhydrous and non-solvated forms. 

The compounds described herein may also include all isotopes of atorns occuning in the 

intermediates or finaJ compounds, Isotopes include those atom.s having the same atomic number 

but different mass Humbers. For example, isotopes of hydrogen include tritium and deuterium. 

In some embodiments, the compounds, or salts thereot: are substantially isolated, Partial 

30 separation can include, for example, a composition enriched in the compound oft11e disclosure. 

Substantial separation can include compositions containing at least about 50~·'O, at least about 

60~·~), at least about 70%), at least about 80%), at least about 90%1" at least about 95'>'.{i~ at least 

about 97(~~, or at leat->t about 99%} by weight of the compound of the disclosure, or salt thereof 

l\1cthods fbr isolating compounds and their salts arc routine in the 8rt. 
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Although the disclosed cmnpounds are suitable in their slated fonn, otl1l;';r functional 

groups can be inCol1::lOrated into the compound with an expectation of similar results. In 

particular, thioamides and thioesters are thought to have very ~imilar properties. The distance 

between aromatic ring~ can impact the geometrical pattern of the compound and this distance can 

5 he altered by incorporating aliphatic chains of varying length, vl/hieh ean be optionally 

substituted or can comprise an an1ino acid, a dicarboxylic acid or a diamine. The distance 

between and the relative orientation of monomers within the compounds can also be altered by 

replacing the amide bond with a surrogate having additional atoms. Thus, replacing a carbonyl 

group with a dicarbonyl alters the distance betv'veen the monomers and the propensity of 

10 dicarbonyl unit to adopt an anti arrangernent of the two carbonyl moiety and alter the periodicity 

of the compound. Pyromellitic anhydride represents still another alternative to simple amide 

linkages vvhich can alter the conformation and physical proPerties of the compound, 1\1odef11 

methods of solid phase organic chemistry (E. Athelion and R. C, Sheppard, Solid Phase Peptide 

Synthesis A Practical Approach IRL Press Oxford 19X9) now allow the synthesis of 

15 hornodispersc compounds \vjth molecular weights approaching 5,000 Dahons. Othcr substitution 

patterns are equally effective. 

Thc compounds described herein may also includc derivatives referred to as prodrugs, 

\vhich can be prepared by modifYing functional groups present in the compounds in such a way 

that the moditicatjons are cleaved, eithcr in routine manipulation or in vivo, to the parent 

20 compounds. Examples of prod rugs include compounds of the disclosure as described herein that 

contain one or more molecular moieties appended to a hydroxyl, amino, sul111ydryl, or carboxyl 

group of the compound, and that when administered to a patient, cleaves in vivo to f()nTl the free 

hydroxyl~ amino~ sulf11ydryl, or carboxyl group, respectively, Examples of prod rugs include, but 

are not limited to, acetate, formate, and benzoate derivatives of alcohol and anline functional 

25 groups in the compounds of the disclosure. Preparation and use of prodrugs is discussed in T. 

30 

Higuchi et ai.~ "Pro-drugs as Novel Delivery Sy:stems:~ Vol. 14 of the A.C.S. Sympo:sium Series, 

and in Bioreversible Carriers in Drug Design, ed. Ed,vard B. Roche, American Pharmaceutical 

Association and Pergamon Press, ] 987~ both of which are incorporated herein by reference in 

their entireties. 

The compounds described herein can also be altered to contain an amine function, 

which can form an N·oxide. A reference herein to a compound that contains an amine function 

also includes the N··oxide. \Vhere a compound contains several amine functions, one or more 

than one nitrogen atom can be oxidized to form an N-oxide. Examples ofN-oxides include N­

oxides of a tCJiiary amine oOr a nitrogen atom of a nitrogen··containing heterocycle, N-Oxidcs CHn 
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be formed by treatment of the corresponding a.rnlne \vith an oxidizing agent such as hydrogen 

peroxide or a per-acid \c.g., a peroxycarboxylic acid) (see, Advanced Organic ChemistJ~/, by 

Jerry JVlarch, 4th Edition, \Viley lntcrscience). 

The structures depicted herein may omit necessary hydrogen atoms to complete the 

5 approprlate valency. Thus. in some instances a carbon atom or nitrogen atom may appear to have 

an open valency (i.e., a carbon atom \vith only 1'\1',10 bonds showing \vould implicitly also be 

bonded to two hydrogen atOln.r;;;; in addition, a nitrogen atom with a single bond depicted would 

irnplkitly also be bonded to two hydrogen atOJJls). For example, ·'-N'" 'Vvould be considered by 

onc skilled in thc art to be "-NH2:' 'Ibm;, in any structure depicted herein vvhcrein a valency is 

] 0 open j a hydrogen atom is implicit, and is onl}-T omitted for brevity. 

15 

20 

The compounds described herein can also include various charged states. For example, 

one or H)()re moieties of any of the compounds described herein can be charged. In some 

instances, any moiety having an amino group can be ·-NH:l.~. Thus, each amino group existing in 

any compound described herein can, independently, be either -NH? or -Nf·Li -
t

• 

The present dlsc10surc provides onc or fnorc compounds of Formula la-I, Formula Ta-2, 

Formula 1b-l ~ FormUla Ib-2~ hXnlula Ic-l ,Formula lc-2, Formula 10-1, or Formula 1d-2: 

(la-1), 

(la-2), 
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(Ib-l ), 

(Ib-2), 

5 

(1c·~ I}, 

(lc··2), 

]0 (Id··l ), 
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(Id-2), 

or a pharmaceutjcally acceptable salt thereof, \vherein: U is Cor N; each Rl is, independently, H, 

C J-C6alkyl, C2-C6alkenyi, C2-C6HlkynyI, C1-C6alkoxy, C1-C\,Hlkylthio, -CN, -OH, -SH, halo, 

5 haloalkyl, ··N02, ··N(=O)], .. C(=O)OH,·NH), ··CF3, ··NH(Cl··C.~)alk:yl), ··N(C j ··C6alkylh. ··C(=O)H, 

carbalkoxy, carboxamid(\ ajkybulfonyI~ alkybulfonyloxy, amino8u]tlnyL diaikylaminosuHlnyl, 

monoalkylaminosulfinYl, aminosulfonyl, m.onoalkylal11inosulfonyl~ dialkylantinosulfonyl, 

alkylsulfonylamino, hydroxysulfonyloxy, alkoxysulfonyloxy, alkylsulfonyloxy, 

hydroxysulfonyl, alkoxysulfonyl, alkylsulfonylalky L anlinosulfony lalkyl, 

J 0 monoalkylaminosulfonylalkyl, d~a]kylaminosult~-mylaJkyl, amjnosuifiny]alkyI~ 

monoalkylamino8uJfinylalkyl, or dialkylaminosulfinyialkyl, yvhcrc r i~ O~ 1,2,3,4, or 5; each RL 

and It' is, independently, H, C1 ,C(jalkyl, Cr C6alkenyl, Cr C6alkynyl, C j ··C6alkoxy, 

Cl-C6alky1thio~ -CN~ -OE, -SH, halo; haloaikyl, -NO?, -C(::::O)CH-I, -NH2, -CF:t, -NH(C>-C6alkyl), 

-N(Cj-C6alkyI)~, -C(=O)H, earbaJkoxy, carboxamido, a]kylsulfonyI, alkylsulfonyloxy, 

15 aminos1l1finyl, diaikylaminosulfjnyl, monoalkylaminosuUlnyl, aminosulfonyl, 

monoalkylaminosulfonyl, dialkyiaminosulfonyi, aJkylsulfonylamino, hydroxysulfony!oxy, 

alkoxysulfonyloxy, alkylsulfon,yloxy, hydroxysulfonyL alkoxysu]f()nyl, alkylsulfonylalkyl~ 

aminosuJtonylalk-yl, monoalkylamjnosuifonylalkyl, dialkyiamjnosuJt1mylalkyJ, 

aminosulfmylalkyt monoaL"i{ylaminosulfinylalkyl, dialkylaminosuifinylalk-yl, aryl, 01' 

20 aryIC1-C6alkyl, where n is 0, 1,2,3, or 4; each R'; and R5 is, independently, H. C1-C6a1kyl, 

C2-C6aikcnyJ, C2-C6a1kynyl, Cl-C6alkoxy, CI-C6alkylthio} -CN} -OH, -SR, halo, haloalkyl, -N02~ 

-C(=O)OH~ ··NH2, ·CF:~,·NH(Cl··C6alkyl), ··N(C!'·C;alkyl/z, ··C(=O)H, carbalkoxy, carbcxamido~ 

alkylsulfclllyl, alkylsulfonyloxy, aminosuUlnyl, dialkylaminosuIfinyl, monoalkylaminosulfinyl, 

aminosu]fon y 1, monoalky laminosul fon y 1, dj alky laminos ulfony 1, alky lsulfony lamino, 

25 hydroxYHu!t1myloxy, aikoxYHu]t()Hyloxy, alky]suH1myloxy, hydroxysulfonYl, alkoxysulfonyl, 

alkylsulfonylalkyi, aminosulfonylalkyl, monoalkylaminosulfonylalkyL 

dialkylaminosuifollylalkyl, aminosulfinylalkyl, monoalkylaminosultlnylalkyl, 

dialkylaminosuifinylalkyl, aryl, or arylC1-CGalkyt \vhcrc p is 0, L 2, 3, or 4~ \V is H or 

C1··C6alkyl; Y is H, C1-C()ilkoxy, C1··C6all,')r]thjo, ·CN, ·OH, ··SH .. halo .. haloalk'Y1. ··NO!, 
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-C(=O)OH, -Nfh~ -CF3$ -NJ-l(Cl-C6aU~y1)~ -N(C 1-C6alkyJ)21 -C(=O)J-1, carbalKoxy, carboxamidu, 

alkyJsuJfonyl, alkylsuJfonyloxy, aminosuifinyl, dialkylan1jnosulfinyi, monoalkylaminosulfinyl, 

aminosulfonyl, monoalkylaminosulfonyl, dialkylaminosulfonyl, alkylsulfonylamino, 

hydroxysulfonyloxy, alkoxysulfonyloxy, alkybulfonyloxy, hydroxysu]fonyl, alkoxysulfonyl, 

5 alkyisulfony]alkyt aminosulfonylalkyl, monoalkylaminosulfonylalkyl, 

dialkylaminosulfonylalkyl, aminosulfinylallcyl, monoalkylaminosulfinylalkyl, or 

dialkylaminosuHinylalkyl; X is 0 or S; Z is 0 or S; R 
7 is H or halo; Q is H, C 1-C6alkyl, aryl, 

CI-C6alkyiaryl, C3-C6cyc1oalkyL or heteroaryl, each of vvhich is optionally substituted with 

-(R(}\, \\'here tis 0,1,2,3,4, or 5; R8 is H or Cj-C6a1kyl; and cad1 R6 JS, Independcntly~ H9 

10 C1--C6alkyl, C2--C6alkcnyl, CrC6alkynyl~ C1-C6alkoxy, Cl-C6alkylthio~ --eN) --OH, --SH, halo, 

haloalkyi, -N02, -N(=O)?, -C(=O)OH~ -NIh, -CF3, -O-S(=O)20H, -NH(C1-C()alkyl), 

-N(Cl-C6a]kylh~ -C(=O)H, -C(=O)Cl-C6a1kYl, -C(=O)C:-C6aJkoxy, carbalkoxy, carboxamido~ 

alkylsulfonyJ, aJkylsulfonyloxy, aminosulfinyl, dialkylarnlnosulfinyl, monoalkylamjnosulfmyl, 

amillosulfonyl, monoalkylaminosulfonyl, dialkylaminosulfonyl, allcyisulfonylamino, 

15 hydroxysuifonyloxy, alkoxysu]f()nyloxy. aiky]suH()llyloxy, hydroxysulfonyi, alkoxysulfonyl, 

alkylsulfonylalkyL aminosulfonylalkyl, monoalkyJamlnosulfonYlalkyl~ 

dialkylaminosulfonylalkyl, aminosulfinyiailcyt monoalkylaminosulfinylalkyl, or 

dialky laminosuUinylalkyL 

1n smne cmbodlrncnts, each R I is, independently, H~, C1-C6alkyL C2-C()11kenyl, 

20 C1--C(,alkoxy, --CN, --OH, halo, haloalkyl,-N02, -·C(=O)OH, -NH2, -·CF~, --NH(C1--Crjalkyl), 

-N(C1-C6alky1h, or -C(:::O)H, where r is 1, 2~ 3. 4, or 5_ In some embodiments, each RJ is, 

independently, H, C1-C6alkyl, C j -C6alkoxy, -eN, -OH, halo, haloalkyl, -C(=O)OI-L -NH2, 

-CF;_~, or -C(=O)H, where r is 1, 2, 3~ ·l, or 5. Tn some embodiments, each R' is, independently, H, 

CJ--C3a11 .. ,),1.. CI--G~alkoxy, --CN, --OH, halo, -NH2, or --CF.:;, where r is 1,2,3,4, or 5. In some 

25 embodiments, each Rl is, independently, H, CI-C:;alkoxy, -OB, halo, -NI-h, or -CF" where r is 1, 

2,3,4, or 5. In some embodiments, each RJ is, independently, H, methoxy, ethoxy, F, CI, Br, 

,-NH2, or -Cf)jwhere r is 1,2,3,4, or 5_ In some embodiments, each Rl is, independently, F, C1, 

or Br, where r is L 2, 3, 4, or 5. In some embodiments, each R! is F, where r is 1,2,3,4. or 5. 

In some embodiments, each R2 and Rj is, independentl)', H, C1-C6alkyi, Cr C6alkenyi, 

30 CJ-C6alkoxy, -CN, -OB, halo, haloaJkyl, -NOz, -C(=O)OH, -NH2, -CF j , -NH(C J-C6alkyl}, 

·-N(C j -·C6alkyi}2. or ·-(Y=O)H, \vhere n is 1,2,3, or 4. In some embodiments, each R2 and R3 is, 

independently, H, Cl-C3alkyJ, Cj-C3H1koxy, -CN, -OH, halo, haloalkyl, -N(CI-C3alkyl)2, -N02, 

-NH], or -CF3, where n is 1, 2, 3, or 4. In some embodiments, each R2 and R3 is, independently, 

H, C1-C3aJkyl, --eN, -OR, halo, -N(C1-C."alkylh, --NH2, or --CF_~, where Ii is 1, 2, 3, or 4. Tn some 
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embodiments, each R2 and R3 is, independently, H, C1-C3alkyt -OE, -N(CI-C3alkylh~ or halo, 

where n is 1,2, or 3.1n some embodiments, each R2 and R
j 

is, indepcndenily, H, F, C1, or Hr, 

where n is 1 or 2. In some embodiments~ each RZ and R~ is, independently, H, F, C1, or Br~ where 

11 is 1. In some embodiments, R2 and R3 are both Hand 11 i~ 1. 

In some embodiments 5 each R4 and RS is, independently, H, C1-Cc;aikyl, Cr C6ulkenyl, 

C1-C(jalkoxy, ··CN, ··OR, halo, haloalkyl,·NOz, -C(=O)OH, -NH2, -CF.~, ··NH(C1"C(jalkyl), 

-N(C t-C(jalkyl)2, or -C(=O)H, where n is 1,2,3, or 4. In some embodiments, each R"~ and R5 is, 

independently, H, CI-C3aikyl, CI-C3alkoxy, -CN, -OH, halo~ haloaikyl, -N02, -NH2, or -CF~~ 

where n is 1, 2, 3, or 4, In some embodiments, each R4 and R5 is" independently, H, C1-C3alkyl, 

10 ··eN, ··OH, halo, ·-NH2, or ··CF3, where n is 1, 2, 3, or 4. In some embodiments, each R4 and R) is, 

15 

independently, H, Cl-C3a1kyl, -eN, or halo, where n is 1,2, or 3, Tn SOlne embodi.ments, each R4 

and R5 is, independcntly, H, F, Cl, or Br~ '.-vhere n is j or 2. In some cInbodiments, each R4 and 

R5 , " "1 H· !.::' C" lB' . i ) ,0< 1") 4 j Y} ") b h H lS, tnacpenaCH!!Y, .. , r, J', or . r, \vJ1cre n IS I .. n some emDOG!ments, '\. anl too: are ot 

and n i~ 1. 

Tn some embodiments, Y is H~ C 1-C6a!koxy. -eN. -OFf, halo, haloalkyl, -NH2, or -CF3. 

In some embodiment~, Y is H, Ci-C,alkoxy, -eN, -OH, or halo. h) some embodiments, '{ is H, 

··eN, ··OH, F, C1, or Br. In some embodi111cnts, Y is H,·OH, F, Cl, or Br. In some embodiments, 

Yis H. 

In somc embodiments, \CR4R5)p_Y is a C J -C6alkyL In some embodiments, (CR4R5)p_Y 

20 is a CJ··C;alk')fL In some embodirnents, (CR4R5)p"Y is methyl or ethyl. 

In some embodiments, X b O. 

In some ernbodirnents. Z ls O. 

In some embodiments, Q is aryl chosen from anthraceny'l, indanyl, indenyl, naphthyL, 

phenanthrenyl, phenyl, and tetrahydronaphthyl; or heteroaryl cho:sen from acridinyJ, 

25 bcnzilnidazolyl, benzofuryl, benzothieny], benzoxazolyl, benzthiazolyl, carbazolyl, furazanyl, 

imidazolyl, indazolyl, indolinyJ, indollzjnyl, indolyI, 3H-jndoly], isobcnzofuranYl) isoindolyl, 

isoquinolyl, isothiazolyl, isoxazolyl, naphthyridinyl, oxadiazoly]~ oxazolyl, perimidinyl, 

phenanthridinyl, phenanthrolinyl, phenazinyl, phenothiazinyt phenoxazinyl. phthaiazinyL 

pwinyl, pyranyl, pyrazjnyl~ pyrazolyll pyridazlnyl, pyridyl, pyrimidinyl, pyrrolyl, 2H-pyrrolyl, 

30 pyrryl, quinazolinyl, 4H-qull101jzinyt tetrazolyl, l,2,4-thiadjazolyl, thial1threnyl~ thiazolyI, 

thienyl, triazinyl, triazolyl~ and xanthenyl; wherein the aryl or heteroaryl is optionally substituted 

\vith _(R6
), where tis 0, 1,2, 3, 4, or 5. In sorne embodilnents, Q is aryl chosen from 

unthracenyl, naphthyl, and pheny]~ or hetcroaryl chosen from benzjmidazoJyl, benzofuryJ, 

benzoxazolyl, carbazolyL furazanyL il11idazolyJ~ Indazolyl, indolinyJ, Indolizinyl, indolyl, 
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3H-indoiyl, lsolndoJy!, isoquinolyl, lsolhiazo]yl~ isoxazolyi, naphthyridinyl, oxadiazoJyl, 

oxazoJyl, purinyt pyranyl, pyrazinyl, pyrazolyl, pyridazinyl, pyddyl, pyrimjdinyL pyrrolyl, 

pyrryl; quinazolinyl, thicnyl, triazinyl, and triazolyl; \vherein the aryl or heteroaryl is optionally 

substituted \vith -(R 6)t, where t i~ 0, 1, 2, .\ 4~ or 5. In some embodiments, Q is aryl chosen from 

5 naphthyl and phenyJ; or heteroaryl chosen from benzjmidazolyl, benzoxazolyt imldazolyJ, 

indazolyl, indolinyl. indolyl~ isoquinolyl, isoxazolyl, oxazolyl, purinyl, pyranyl, pyrazinyl, 

pyrazolyl, pyridazinyl, pyridyl, pyrimidinyl, pyrrolyl, py1'1'y1, thienyt and triazolyl~ wherein the 

aryl or heteroaryl i~ optionally substituted ''lith _(R6
\, where tis 0, L 2, 3, 4, or 5. In sorne 

embodjments, Q is aryl chosen from naphthyl and phenyl; or heteroaryi chosen from 

10 bcnzimidazolyl. imidazolyl~ indolyl, oxazolyl, purinyl, pyranyi, pyrazinyl, pyrazolyl~ 

pyridazinyl, pyridyI, pyrimidinyl, pyrrolyL pyrryl; thienyl, and triazolyl; wherein the aryl or 

heteroarylis optionally substituted vV1th -(R6)b where t j~ 0, J" 2, 3, 4, or 5. in some 

embodiments, Q i~ phenyl.. pyddazinyl, llyridyl, pyrimidinyl, or triazolyl, each of\vhich is 

optionally substituted with _(R6
)" where t is 0, 1,2, 3,4, or 5. 

15 Tn some cmbodirncnts~ each R6 is~indcpcndently, H, -CN, haloalkyl, C1-C6aikyl, 

C j -C6alkoxy, -OB, halo, -N(=O)2, -C(=O)OH, -NH2, -CF3, -O-S(=OhOH, -N(C 1-C(,alkyi)2, 

··C(=O)C i ··C6alkyl, or ··C(=O)Ci··C.~)alkoxy. In some embodimcnts, each 1(6 is, independently, H, 

CJ-C\aikyl, Ct-C,alkoxy, -CN, -OJ-t. halo, haloalkyl, -NH~ •. , -CF3, -N(=O)2, -C(=O)OH, 

-O-S(=O)zOH, -N(CJ-C6aJkyl}:~, -C(=O)C 1-C6alkyl\ or -C(=O)C J -C6alkoxy. In some 

20 cmbodiments, each R6 i~, independently, H, CJ··(\alkyt -CN, ··OH, halo, ··NH2, ··CF3~ 

C1-C3alkoxy, -N(:==:())::~, -C(===O)OH, -O-S(::=O)i)H, ··N(C1-C3alkylh, -C(:::O)C1-C3alkyl or 

-C(=O)C1-C3alkoxy. In some embodiments, each R6 is, independently, H, C;-C;\alkyl, 

Cl-C:,alkoxy, -OEi, halo, -N(=O)2, -C(=O)OH, -NH2, -CF3, -O-S(=O)20H, -N(CI-C.~alkylh, 

··C(=O)C1-C3alkyl, or ··C(=O)Cl··C3alkoxy, 111 some embodiments, each Rei is, independently, H, 

25 F, CI, or Br. Tn some erl1bodirnents, each R6 is, independently, H or F. 

30 

In some embodiments, U is C. 

In some embodiments, \V is H. 

In some embodiments, R 7 is H. 

In some embodiments, R>; is H. 

In some embodjm(.~nts, each Rl is, independently, H, C1-C6alkyl, Cr C6alkenyl, 

Cl··C6alkoxy,·CN,,,OH~ halo, haloalkyl, ··N02, ··C(=O)OH~ ··NH2, ··CF'~, ··NH(C J ··C6alkyl), 

-N(Cj-C6alkyl}?, or -C(=O)H, \vhere r is 1,2,3,4, or 5; each R2 and R) IS, independently, H, 

CI-C6alkyl, C2-C6alkenyl, CI-C6alkoxy, -CN, -Otl, hak\ haloalkyl, -NOz. -C(=O)OH, -NH2, 
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-CF3, -NI-I(Cl-C6~dk'y1), -N(C1-C6alkY])2? or -C(=O)H~ w-here n is I, 2, 3~ or 4; each [{4 and R5 is, 

independently, H, CI-C(jalkyl, CrC6aJkenyl, C1-C6alkoxy, -CN, -OE, halo, haloalkyl, -N02~ 

--C(=O)OH, -'NH2~ --CF:,~ --NH(C1·C6alkyl), --N(CI--C6al,k-yl}2, or ·-C(=O)H, \vhere 11 is 1,2,3, or 4; 

Y is I-i, C i-C6a1koxy, -CN, -OH, halo, haloalkyl, -NHz, or ·-CF3~ X is 0; Z is 0:, Q is aryl chosen 

5 from anthracenyl, indanyl, indenyl, naphthyl, phenanthrellyI, phenyl> and tetrahydronapbthyl; or 

heteroaryl chosen from acridinyl, benzimidazolyt benzofuryl, benzothiellyl, benzoxazolyl. 

benzthiazolyl, carbazolyt furazanyl, imidazolyl, indazolyI, IndoIinyl, indo11z1ny1, indolyl, 

3H-indoJyl, isobenzofurany 1, lsoindoJyl, isoquinolyl, isothja:zolyl, jsoxazolyl, naphthyridiny L 

oxadiazolyl, oxazolyl, perimidinyl, phenanthridinyl, phenanthrolinyl, phenazinyt 

10 phenothiazinyl, phenoxazinyI, phthalazinyl, purinyl, pyranyl, pyrazinyJ, pyrazolyl, pyridazinyl, 

pyridyl, pyrimidinyl~ pyrroIyl, 2l-1-pyrrolyl~ pyrry1, quinazoHnyL 4H-quinolizinyt tetrazolyl, 

1,2A-thiadia.?::ol::..d, thianthrenYl, thiazolyl, thienyI~ triuziny1l triazolyl, and xanthenyl; wherein the 

aryl or heteroaryi is optionally substituted \vith _.(R6
}, \vhere t is 0, 1, 2, 3, 4, or S~ each R6 is, 

independently, H, -CN, halrJalkyl, C1-C(ialkyl, C>-C6alkoxy, -OH, halo, -N(:::Oh, -C(:::O)OH, 

].5 -NH2, -CFJ , -O-S(=O};~OH~ -N(C i -C6alky1)2, -C(=O)C1-C6a]kyl, or -C(=0)C1-C6alkoxy; U is C: 

\\" js H; Ri is H; and R8 is H. 

In some embodiments, each Rl is, independently, H, C1,·G:ia1kyL C,·-C6alkoxy, ·-CN, 

-OH, halo, haloalkyl, -C(=O)OH, -NT-b, -CFe;, or -C(=O)H, where r is 1,2,3,4, or 5; each R2 and 

R-' lS, independently, H, C1-C3alkyl, CI-C~~dkox'y~, -eN, -OH, halo, haloalkyJ, -N(C 1-C3aJkylh, 

20 ,·NOz, ·-NH2, or ,-Ch, where n is 1,2,3, or 4~ cach R4 and RS is, independently, H, C1,·C:,alkyl, 

Cl-C3alkoxy, -CN. -OH~ halo, ha]oalkyl~ -NOz, -NI-b. or -CF3; where n is 1,2, 3, or 4; Y is H, 

C1-C3alkoxy, -eN, -OH, or haJo; X is 0; Z is 0; Q is aryl chosen from anthracenyl, naphthyl, 

and phenyl; or hcteroaryi chosen from benzimidazolyl, benzofuryl, bcnzoxazolyl, carbazolyl, 

fllrazanyl, imidazolyl, indazolyt indolinyL indolizinyl, indo!yl, 3H-indolyl, isoindolyl, 

25 isoqulnolyl, isothiazolyl, isoxazolyl, naphthyridinyl, oxadiazolyl, oxazolyl, purinyl, pyranyl, 

pyrazinyl, pyrazolyl, pyridazinyJ, pyridyL pyrimidinyl, pyrrolyt pyrry], quinazolinyl, thienyl, 

triazinyl, and triazolyl; \vherein the aryl or hcteroaryl is optionally substituted with -(R6)h where 

tis 0, 1,2, 3, 4~ or 5~ each R6 is, independently, H, Ci-C"alkyl C j -C3alkoxy, -eN, -OH, halo, 

haloalkyi~ -Nth, -CF3? -N(=Oh, -C(=O)OH, -O-S(=O)20H, -N(C1-C6a1kyJh, -C(=O)CI-C6aJkyl, 

30 
'7, I~ 

or -C(=O)CJ -C6aJkoxy; U is C; \V is H; R' is H; and R' is H, 

1n some embodiments~ each Rl is~ independently, H, C1,·C3alkyl, CJ·-C\alkoxy, ·,CN, 

-on, halo, -NH?" or -CF~, where r is 1, 2~ 3, 4, or 5; each R2 and R3 is) independently, H, 

Cl-C3a1kyl, -eN, -OR, halo, -N(CI-C3a1kylh, -NH2. or -CF3, \vhere n is 1,2,3, or 4; each R4 and 

1 .... 'i, " • 1 H (" --, l·J ·1 ("N' ()H·J 1 'N"H ('F' I . 1 ..... -, '\' . ,,- lS, tnGcpenocnty", ,j--(3a (Y,''; I," " lao, --J' 12~ 01"'._/3, 'Vlcrcn is ~ .c~, :~, or4~ i lS 
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H~ -eN, -OFf~ F, Cl, or Be X 100; Z is O~ Q is aryl chosen frOtn naphthyl and phenyi; or 

heteroaryl chosen from benzimidazoJyt, benzoxazolyl, imidazolyl, indazolyl, indoJinyl, indolyt, 

isoquinolyl, isoxazolyt oxazolyl, purinyl, pyranyl, pyrazinyl, pyrazolyl, pyridazinyl, pyridyl, 

pyrirnidinyl, pyrrolyl~ pyrryl, thienyL and triazolyl; wherein the aryl or heteroaryl is optionally 

5 substituted v .. ith -(R(\, where t is O. 1, 2~ 3, 4, or 5; each R6 is, independently, H!, C l -C3alkyl, 

-CN, ··OH, halo, ··NH2 ... CF], Cj,·C3alkoxy, ··N(=O)2,·C(=O)OH .. ··O·S(=O)20H, ··N(C j ··C3al:k-yl)2, 

-C(:::())C J -C3a1kyL or -C(:::O)C1-C?,aikoxy; 1J is C; \V is H; R 7 is H; and R8 is H. 

In some embodiments, each Rl is, independentJy, H, C1-C3aJkoxy, -OH, halo, -NFI2, or 

-CF3, where r is 1, 2, 3, 4!, or 5: each H? and R3 is, independently, H, C j -C3alkyl, -OH, 

10 ··N(C 1"C3a1kylh, Of halo, where n is 1, 2, or 3; each R4 and R5 is, independently, H~ Cl··C3alkyl~ 

-C'N, or halo, \vhere n is J, 2, or 3: Y 151 E, -OH, F, el, or Br; X is 0; Z is 0: Q 151 aryl chosen 

th.mJ naphthyl and phenyl; or heteroaryl chosen from benzimidazolyl, irnidazojyl~ indoly!, 

oxazolyl, purinyJ, pyrany!, pyrazinyl, pyrazolyl, pyridazinyl, pyridyl, pyrimidinyl pyrrolyl, 

pyrryl, th1eny1 and triazoIyl; wherein the aryl or heteroaryl is optionally substituted \vith. _(R6
)" 

].5 where tis 0, 1, 2, J, 4, or 5; each R6 is, independently, E, C 1-C3alky], C1-C3alkoxy, -OB, halo, 

-N(=O)2, -C(=O)OH, .. NH2. -CF j , -O-S(=O)20H, -N(C!-C3alkylh, -C(=O)C1-C:;alkyl, or 

··C(=O)Cl··C.~alkoxy~ U is C; W is H; R7 is H; and R8 is H. 

In some embodirnenis, each Rt is, independently, B, melhoxy, ethoxy, F, Ci, Bf, -NFh, 
Y' 1 " <·1 .. .. .. ") d - ~ ~ ~ Ii 1 1 - -. -'\1 ,- . or -CI'3,\V 1 ere r lS 1,2, 3, L,., or 5; eacn R- an R- lS, moepenocnt y) H!i f, l.. ) or Bf) where n lS 1 

20 or 2; each R4 and R5 is, independently, H, F, CI, or Br, \vhere n is 1 or 2~ Y is H; X is O~ Z is 0; 

Q is phenyl~ pyridazinyl pyridyl pyrimidinyl, or triazolyl, each ot'which is optionally 

substituted \vith -(R(')t, where t is 0, 1,2,3,4, or 5; each R{) is~ independently, H, F, Ci, or Br; U 

is C~ \V is H; H? is H.; and R~' is H. 

In some embodiments, each Rl is, independently, F, CI, Of Bf, where r is 1,2,3,4, or 5~ 

25 each R2 and R3 is, independently, T-L F~ Cl, or Br, where n is 1; each R4 and R5 is, independently, 

H,F, Ci, or Br, \tv-here n is 1:. Y is H;X is 0; Z is 0; Q is phenyl~ pyridazinyl, pyridyl, 

pyrimidinyL or triazolyl, each of\vhich is optionally substituted with .. (RG)t, where t is 0, 1, 2, 3, 

4, or 5; each R6 is, independently, H or F; U is C; \V is H; R7 is H; and R8 is H. 

In some embodiments. each RI is F, where r is 1, 2, .3~ 4, or 5~ R2 and R~ are both Hand 

30 n is 1; R4 and R) arc both Hand n is 1; ).T is H; X lS 0; Z is O~ Q is phenyl, pyridazinyl, pyridyt 

pyrimidinyl, or triazolyl, each of which is optionally substituted with ·(R6)r, '.."vhere t is 0, 1 .. 2, 3, 

4, or 5: each R6 is, independently, H or F; lJ is C:, \V is H; R7 is H; and R8 is H. 

Illustrative examples of compounds that are encompassed by Formula 1 and that may be 

useful in the methods described herein include, but are not limited to, sydnocarb OJ is C; r is 0; 
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R2 and R3 are both H~ n is 1; R4 and R5 are both H; p i~ 1 ~ \\1 js H: Y is H; X is 0: Z is 0; R' is 

Ii; Q is phenyi~ t i~ 0; and R8 is H), hydroxysydnocarb CD lS C; r lS 0; H? and 1(3 are both H; n is 

I; R4 and R5 are both H~ p is ] ~ \\1 is H: Y is H; X is 0; Z is 0; R? is H; Q is phonyt t is 1; R6 is 

-OH in para position; and R0 is H), or dihydroxysydnocarb (LJ is C; r is 0; one ofR2 and R3 is H 

5 and tho otber ofR2 and R3 is -OR: n 1S 1; R4 and R5 arc both H; p is 1; \\1 1S H; \' is H; X is O~ Z 

is O~ R'T is H~ Q is phenyl~ t is I; RO is ··OH in para position~ and R~ is H). 

10 

In some embodiments, the compound(s), or pharmaceutically acceptable salt thereof: is 

chOSen from anyone or 11101'e of the follo\,ving (including any enantiomer thereof): 
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and 

In some embodiments, the componnd(s), or pharmaceuticaUy acceptable salt thereof: is 

chosen from anyone or more oft.he following (including any enantiorner thereof): 

and 

In some embodiments, the compound is not sydnocarb; hydroxysydnocarb; 

dihydroxysydnocarb; N-pheny1carbamoyl-3-(benzyl)-sydnonjmine; N-(3',4'­

dichlorophcnyJ)carbamoy]-3 -phenethy ]-sydnonimine; N-(p-ch lorophenyl)carbamoy 1-3-

phenethylsydnoniminc; N-·(m-trifluoromethyl)carbamoyl--3--phenethylsydnonimine; 3·-

10 (benzy 1)8 ydnonimine··N -phellY Icarbamoy I; 3 -(p··methy I-benzy Osydnonimine-N­

pheny1carbamoyi; 3-(1)henylpnJIJyl)sydnonirnine-N-pheny1carbamoyl; 3-(p 

carboxylbcnzy1)~ydnonim]l1e-N-phenykarbamoyl; 3 -(p-tluorobenzy-l)sydnonimine-N­

pheny1carbamoyl:. 3·-phcnethylsydnoniminc-N-(3'-·4'-dichloro·pheny1)carbamoy1; and 3··(p·· 

nitrophenethyi)-sydnonimine-N-(3'A1-dinitfo-phenyl)carbamoy]; or a pharmaceutically 

15 acceptable salt thereof. 

It \yill be understood that the compounds de~cribed herein are illus.trative onJy and not 

intended to limit the scope of the claims to only those compounds. 

The compounds described herein can be prepared by organic chernistry techniques 

known to those of ordinary skill in the art. For example the compounds described herein can be 

20 prepared as described in, for example, GB Patent No, 1).62,830, U.S. Patent Application 
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Publlcation No. 2008/0319030, and U.S. Patent Application Pubiicaljon No. 2011/0288137, 

\vhich are incorporated herein by reference in its entirety. 

Preparation of the COll1pounds described herein can involve the protection and 

deprotection of 'various chemical groups. The need for protection and deproteciion, and the 

5 selection of appropriate protecting groups, can be readily detenDincd by one ski11ed in the art. 

The chen1istr~y of protecting groups can be found, for example. in T. \V. Greene and P. G. 1\1. 

'Nuts, Protective Groups in Organic S)'f1lhesis~ 3rd Ed., \ViIey & Sons, Inc., Ne\v York (1999), 

which lS incoll10rated herein by reference in its entirety. Suitable hydroxyl protecting groups 

include, but are not limited to, tert--butyldimethylsiIYl (TBS), mcthoxymethyl ether 0'\'101\1), 

10 tetrahydropyranyl ether (THP), t·-Butyl ether, alJyl ether, benzyl ethec t--Butyldimcthylsilyl ether 

(TBDiv1S), t-Butyldiphenyl~llyl ether (TBDPS), acetic add ester, and the like. 

The compounds described herein also include derivatives referred 10 as prodrugs, which 

can be prepared by modifying functiona.l groups present in the compounds in such a manner that 

the modifications are cleaved., either in routine manipulation or in vivo. to the parent compcmnds. 

15 Prodrugs arc intended to include any covalently bonded can~ers that release an active pareni drug 

of described herein in vivo vihcn such prodrug is administered to a mammalian subject. 

Examples of prodrugs include compounds as dc~cribed herein that contain one or more 

molecuiar mojeties appended to a hydroxyl, amino, su1t11ydryL or carboxyl group of the 

cornpound, and that vvhen administered to a patient. cleaves in vivo to form the free liydroxyl~ 

20 amino, sulfllydryl, or carboxyl group, respectively. Examples of prod rugs include, but are not 

limited to, acetate, formate and benzoate derivatives of alcohol and amine functional groups in 

the cornpounds described herein. Preparation and use of prod rugs is discussed in T. Higuchl et 

aI., ~'Pro-drugs as Novel Delivery Systems,"' VoL 14 of the A.C.S. Symposium Series, and in 

Bioreversible Carriers in Drug Design, cd. Ed\vard B. Roche, .American Pharmaceutical 

25 Association and Pergamon Press, 1987, both of which are incorporated herein by reference in 

their entireties. 

30 

The present disclosure also provides compositions comprising one 01' more of the 

compounds of Fonnula 1. In some embodiments~ the composition is a pharmaceutical 

composition that comprjsies a pharmaceuticaliy acceptable carrier. 

In some embodiments, the compositions may comprise a therapeutica'lly effective 

amount of a compound described herein, optionally more than one compound described herein, 

optionally in purified form, together \vith a suitable amount of a phml1"!aceutical1y acceptable 

can-ler. 



- 34-

Carriers include diiuents, adjuvants, excipients, Of other vehicies with 'vvhich a 

compound described herein is administered. Such pharmaceutical caniers can be liquids, such as 

water and oils, including those of petroleum. animal. vegetable or synthetic origin, such as 

peanut oil, soybean oil, mineral oil, sesame oil, and the like. The pharmaceutical carriers can be 

5 sa1ine~ gum acacia, gelatin, starch paste, talc, keratin, colloidal si1ica, urea, and the like. In 

addition, auxiliary, stabilizing, thickening, lubricating and coloring agents may be used, When 

administered 10 a patient, the compounds described herein and pharmaceutically acceptable 

carriers are suitablY sterile. \Vater lS a suitable carrier \vhen the cornpound is adlninistered 

intravenously. Saline solutions and aqueous dextrose and glycerol solutions can also be 

10 employed as liquid carriers, particu1arly for injectable solutions. Suitable pharmaceutical carriers 

also include excipients such as starch, glucose, lactose, sucrose~ gelatin, malt, rice, flour, chalk, 

silica gel, sodlum stearate, glycerol lnonostearalC, taIc. sodium chloride, dried skim milk, 

glycerol, propylene, glycol, water, cthanol, and the lik.c. The l}resent compo~Jtions, if de~ired, 

can also contain minor amOluHs of wetting or emulsifying agents, or pi-I buffering agents. 

15 The present compositions can take the fornl of solutions, suspensions, emulsion, 

tablets, pills, pcJlcts, capsules, capsules containing liquids" powders, sustained-release 

formulations, suppositories, emulsions, aerosols, sprays, suspensions, or any other form suitable 

for use. In one embodiment, the pharmaceutically acceptable carriers is a capsule (see e,g., U.S. 

Pat. No. 5,698,155). Other examples of suitable pharmaceutical carriers arc described in 

20 Remington's Pharmaceutical Sciences, A.R. Gennaro (Editor) rvlack Publishing Co. 

In some embodiments, the compounds described herein are formulated in accordance 

with routine procedures as a phannaceutical composition adapted for intravenous adminisuatiun 

to human beings. Typically, compounds described herein for intravenous administration are 

solutions in ste1ile isotonic aqueous buffer. \Vhere necessary~ the compositions may also include 

25 a solubilizing agent Compositions for intravenous administration may optionally include a local 

anesthetic such as lidocaine to ease pain at the site of the injection. Generally, the ingredients are 

supplied either separately or mixed together in unit dosage form~ for example, as a dry 

lyophilized pow-der or waier-f-l'ee concentrate in a hermetically sealed container such as an 

ampoule or sachette indicating the quantity of active agent \Vhere the compound described 

30 herein is to be administered by jnfusion~ it can be dispensed, for example, with an infusion bottle 

containing sterile pharmaceutical grade water or saline. \Vhere the compound described herein is 

administered by injection~ an ampoule of sterile water for injection or saline can be provided so 

that the ingredients may be mixed prior to administration. 
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The cornpositions de:scribed herein can also be prepared for oral administration. 

Compositions f{Jr oral delivery may be in the form of tablets, lozenges 5 aqueous or oiJy 

suspensions, granules, pmvders, emulsions, capsules, syrups, or elixirs, for example. Orally 

administered compositions may contain one or more optional agents, f<')1' exaulple, sweetening 

5 agents such as fructose, aspartame or saccharin; flavoring agents such as peppermint, oil of 

wintergreen, or cherry; coloring agellts~ and preserving agents, to provide a phmTI18.CeuticaHy 

palatable preparation. Ivloreover, \vhere in tablet or pill f~)rm, the compositions may be coated to 

delay disintegration and absorption in the gastrointes6nal tract thereby providing a sustained 

action over an extended period of time. Se1ectiveiy permeable membranes sUJTounding an 

10 osrnotically active driving compound are also suitable for orally administered compounds 

described herein. In these later platforms, fluid from the environment surrounding the capsule is 

Ilnbibed by the driving compound, vvhich svveIJs to displace the agent or agent cornposition 

through an aperture. These delivery platforms can provide an essentially zero order delivery 

profile as opposed to the spiked profiles of immediate release fornmlations. A time-delay 

'].5 material such as glycerol monostearalC or glycerol stearate may abo be used. Oral cornpositions 

can include standard carriers such as mannitol, lactose, starch, nmgneslurn stearate~ sodium 

saccharine, cellulose, magnesium carbonatc, etc. Such carriers axe suitably of pharmaccutical 

grade. 

The arnount of a cornpound described herein that \-vm be effective in 1he treatment of a 

20 particular disorder or condition disclosed herein \vil1 depend on the nature of the disorder or 

condition~ and can be determined by standard clinical techniques. In addition, in vitro or in vivo 

assays may optionaUy be employed to help identi:(y optjmal dosage ranges. The precise dose to 

be employed in the compositions wi11 also depend on the route of administration, and the 

seriousness of the disease or disorder, and should be decided a.ccording to the judgment of the 

25 practitioner and each patient1s circumstances. Ho\vever, suitable dosage ranges for oral 

administration are generally about OJJOI milJigram to 200 miBigrams of a compound described 

herein per kilogram body weight In some embodiments, the oral dose is 0.01 milligram to 70 

milligrams per kilogram body weight, or 0.1 milligram to 50 milligrams per kilogram body 

weight, or 0.5 rnilJigrarn to 20 milligrams per kilogram body vv'eight, or 1 miHigram to 10 

30 milligrams per kilogram body weight. Tn some embodiments, th(~ oral dose is 5 milligrams of a 

compound described herein per kilogram body vveight. The dosage amount~ described herein 

refer to total amounts administered: that is, if more than one compound described herein is 

administered, the dosages correspond to the total amount of the compounds described herein 

administered. Oral compositions can contain 1 O~/;) to 95~~) active ingredient by \veight. 
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Suitable dosage ranges for intravenous 0. v.) administration are 0.01 rni11igram to 100 

milligrams per kilogram body weight, O. J miHigram to 35 milligrams per kilogram body "veight, 

and 1 milligram to I 0 milligrams per kilogram body weight. Suitable dosage ranges for 

intranasal administration are generally about 0.01 pg/kg body weight to 1 mg/kg body weight. 

5 Suppositories generally contain OJ}] milligram to 50 mi11igrams of a compound described herein 

per kilogram body \veight and comprise active ingredient in the range of O.5°;;! to 10%} by weight. 

Recommended dosages for intradermal, intramuscular, intraperitoneaL subcutaneous, epidural, 

sublingual, intracerebral~ intravaginal~ transdennal administratlon or administration by inhalation 

are in the range of 0.001 miIligram to 200 miliigrams per kilogram of body weight. Suitable 

10 doses of the compounds described herein for topicaj administration are in the range of 0.00] 

mllligram to ] miUigram, depending on the area to \vhich the compound is administered. 

Effective doses may be extrapolated from do~e-response curves d.erived from in vitro or animal 

model test systems. Such animal models and systerns are 'Nell knO\;vn in the art. 

The present disclosure also l)rovides pharmaceutical packs or kits comprising one or 

"].5 more containers fliled with one or more compounds descrjbed herein. OptjonaUy associated \vitli 

such container(s) can be a notice in the form prescribed by a guvernmenta] agency regl.llating the 

manufacture, usc or sale of pharmaceuticals or biological products, \vhich notice fetlcets 

approval by the agency of manuhlcture, use or sale for human administration. In some 

clnbodiments, the kit contains more than one compound described herein. In SOlne embodiments, 

20 the kit comprises a compound described herein and another therapeutic agent, such as any of 

those described herein. 

The compounds described herein can be assayed in vitro and in vivo~ for (he desired 

therapeutJc or prophylactic activity, prior to usc in humans. For example, in vitro assays can be 

used to determine whether administration of a specific compound described herein or a 

25 combination of compounds described herein is suitable for treating dyskinesia. The compounds 

described herein may also be demonstrated to be effective and sate using animal model systems. 

Other methods \viB be known to the skilled artis,m and arc within the scope of the 

disclosure. 

In some embodiments, the compounds desclibed herein can be used and/or formulated 

30 in combinatjon th~~rapy v·lith at kast one other therapeutic agent (i.e., one or more other 

therapeutic agents). The compound described herein and the additional therapeutic agent can act 

additively or synergistically. In some embodiments, a composition comprising a compound 

described herein is admin1stered concun-ently with the administration of another therapeutic 

agent, which can be pan of the same composition as the compound described herejn or a 
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different composition. Tn another embodiment, a cornposltion compri:::;jng H compound described 

herein is administered prior or subsequent to administration of anoth('r therapeutic agent Tn 

some embodiments, combination therapy involves altemating bet\veen administering a 

composition comprising a compound described herein and a composition comprising another 

5 therapeutic agem~ e.g., to m1nimize the toxicity associated with a particular drug. The duration of 

administration of each dmg or therapeutic agent can be, e.g., one month .. three months, six 

months, or a year. 111 certain embodiments, when a composition described herein is administered 

concurrently \vith another therapeutic agent that potentially produces adverse side effects 

including, but not limited 10, toxicity, the therapeutic agent can advantageouslY be administered 

10 at a dose that falls below the threshold at \vhich the adverse side is elicited. 

In some embodiments, the additional therapeutic agent is: 1) an anti-Parkinsonian 

agent~ 2) an agent used to treat dyskinesia:;;;: and/or 3) an agent that induces olher types of 

dyskinesias. One or more of these agents can be comhined vvith a compound described herein 

either in the same composition, ii)fmulation, or dO:'lage form, or combined into a single 

].5 administration (e.g. concurrent administration) to a mammal. These agents can be used jn the 

(JDlount already indicated for a mammal or in a dose that is less than the acceptable dose, 

In some embodiments, the anti··Parkinsonian agent is: 1) an agent used for dopamine 

replacement including, but not limited to, L-dopa and L-dopa/carhidopa (SINEIVIET
i

f:j); 2) a 

dopamine uptake blocker inc1uding, but not limited to~ modafinil (PRO\lIGIL:t',), bcnocyc1idine, 

20 and amfonelic acid; 3) a dopamine agonist including, but not limited to, apomorphine (.l\.pokyn, 

Ixense, Spontane~ and LJprima), bromocriptlne (Parlodel and Cyc!o;;;et), cabergoline (Dostinex 

and Caba:scr), 1isuride (DoperglIl~ ProcJacam. and Revannt pergolide (Permax), ropinirole 

(Requip, Ropark, and Adm1rcl), pramipexok (11irapex, ?\1irapexin, and Sifrol), and rotigotinc 

(Neupro)~ 4) an anti··cholinergic including, but not limited to, trihyexyphenidyl (Anane, Apo·· 

25 Tfihex~ Parkin, and Pacitane) and benzatropine (Cogentin):, 5) an 1'...1.AO inhibitor including, hut 

not limited 1<.\ :selegiHne (Anipryi, L-deprcnyl, EldepryJ, Em~·mm~ and Ze1apar) and ginko biloba; 

and 6) a CO.l\1T inhibitor including, but not limited to, tolcapone (Tasmar) and entacaponc 

(Comtan). 

In some embodiments, the agent used to treat dyskinesias 1S: 1) a glutamate receptor 

30 antagonist inc1uding, but not limited to, amantadine (Symmetrel), dextrorphan~ dextromorphan, 

!vlK··801 (Dizocilpine), and Co··101 ,244/PD··174,494; 2) an A~lPA receptor~ including, but not 

limited to, retigabine (Trobalt, Potiga), flupirtine (Katadolon, Trancolong, A \vegaI, Efiret, 

TrancopaI Do]o, and I'vletanor), topirimale (Topamax), GYK-47,26 Land JEivi-1460; 3) a 

mGluR5 including, but not limited to, IvlRZ-8676, A FQ056 CMavogJuram), ADX-48J>21, 
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2-rvlethyi-6-(phenyleihynynpyridine eM-PEP), and 3-((2-l'vfethyIA-thiazolynelhynyl)pYlidine 

(IVrrT;p): 4) a Glutamate release 1nhibitor including, but not limited to, riJuzole (RTLUTEK,pj) and 

naftazone; 5) an opioid induding, but not limited to, U 50-488. morphine (A vinza. Kadian, 

Oramorph, Roxanol, and Kapanol), rneperidine (DE:tv1EROL(B:), and methadone (Symoron~ 

5 Dolophine, Amidone, ~Methadose, Physeptone, Heptadon); 6) a Serotonergic lncJmiing, but not 

limited to, buspirone (Bu~par), c10zapinc (Clozaril), quetiapine (Seroquel, Xeroquei, and 

Ketipinor), 1\1D J'vl/\ (3, 4-methy lenedioxy-N-methamphetamine) (Ecstasy), pima venserin, 

ritanserin, citaloprarn (Celexa, Cjprarnil), and tluoxetine (Prozac, Sarafem, Fontex); 7) a ClABA 

compound including, but not limited to, diazepam (Diastat, Valium) and zolpidem (Ambien, 

10 Ambien CR~ Intermezzo, Stilnox, and Sublinox); 8) an Adenosine compound induding, but not 

limited to~ istradefylline and preladenant; 9) a Cannabinioid including, but not limited to, 

rimonabant (Acompha, Belilin, IVionaslirn~ Remonabent, Riobant, Siimona, Rlrnosbrn, Zimulti, 

and Riomont) and nabiJonc (Ccsamet); 10) an Adrenergic induding, but not limited to, 

Idazoxan, Yohimbine (Yocon), Rauwolscine (isoyohimbine, a-yohimbine, and corynanthidine), 

].5 Fipamczo1c, and propanoiol Ondcnd, Tnderal LA, AviocardyL Dcralifl, Dociton, TndcraHci, 

InnoPran XL, Sumia1, Anaprilinum9 Bcdranol SH)~ 1 n a hjstarnine including, but not limited t(\ 

famotidinc (Pcpcid), immcpip, and I111Ct1t; 12) a Cholinergic including, but not limited to, 

nicotine, rivastigmine (Exelon), and donepezil (AricepO: and 13) another agent including, hut 

not Ernited to, tamoxifcn (Nol vadcx, lstubal, Valodcx), sildcnafil (Viagra), and lJk-343,664. 

20 In some embodiments, the agent that induces other types of dyskinesias is an 

25 

Antipsychotic including~ but not limited to, chlorpromazine (Thorazine, Largactil, 1\1.egaphen), 

metoclopramide (Reglan), promelhazjne (Phenergan, Prometnegan, Romergan, Fargan, 

Farganesse, Prothiazine, Avominc, Atosil, Reccptozine, Lergjgan, and Sominex), olanzapine 

(Zyprexa), risperidone (Risperdal), clozapiue (Clozaril), aripiprazole (Abilify, Aripiprex). 

In some embodiments, the additional agent is not an anti-epileptic agent. Anti-epileptic 

agent(s) are chosen from carbamazepine, lamOlrigine, phenobarbital, phenyloin, LOpiramate, 

valproate and zonisamide. In some embodiments. the anti-convulsant or auti··epileptic agent(~) is 

chosen from carbamazepine, gabapentin, lamotrigine, Ievetiracetam, oxcarbazepine, phenyloin, 

pregabalin, rufinamide, valproate and topiramate. In some embodiments, the anti-convulsant or 

30 anti-epileptic agcnt(s) is f.~h08en from gabapcntin. lamotrigine, k~vctiracctam, pregabal1n, 

ndlnamide, valproate and topiramate. Examples of anti··convulsant or anti··epileptic agents 

include, but are not limited to~ the following, described non-exclusively by either mode of action 

or chemical class: a) ArviPA antagonists such as AlViP-397, E-2007, NS-1209., talampanel, 

perampanel, and the like~ b) benzodiazepines such as dlazepam~, lorazepam, clonazcpam, 



- 39-

c1obazam, dorazepatc, rnldazolam~ nimctazepam, nitrazepam, temasepam~ and the iike~ c) 

barbiturates such as phenobarbitaL, amobarbita 1~ mcthylphenobarbital, primidone~ barbexaclone 

sodium~ metharbital, pentobarbital, and the like; d) valproates (including fatty acid derivative~) 

such as valproic acid, valproale semisodium, valpromide, divalproex, valnoctulnide, and the like; 

5 e) GABA related agents such as gabapcntin \2-[J -(aminomethy1)cyclohexylJacetic acid), 

pregabalin ((S}-3-{ aminomethy1)-j-methylhexanoic acid), vigabatrin, and the like; f) AEDs such 

as losigamone, retigabine, n;11namide (l-!:(2,6-difluorophenyl)methy-ntriazole-4-carboxamide), 

SPD-421 (DP-VPA), T-2000, XP-I3512, and the like; g) iminostilbenes such as carbamazepine~ 

oxcarbaz(:pinc, and the like; 11) hydantoiI1s such us phenyloin sodium, phenyloin, mephenyloin, 

10 fosphenyloin sodium, ethotoin, and the like; h) NMDi~l. antagonists such as harkoseride~ and the 

like; i) sodium channel blockers such as B1/\-2093, CO-1 02g62, lamotrigine, and the like~ j) 

succinimides such as rnethsuxirnide, ethosuximide, phensllximjde, mesux ilnide, and the like; k) 

carboxylic acid~ such as tiagabine, and the like; 1) AEDS such as acctazolamjdc~ c1omthiazole" 

edisilate, zonjsamide, felbamate, topiramate, tiagabine, levetiracetam, briveracetam, GSK-

].5 362115, GSK-406725, JCA-69673, CED cannabis derivative, isovaIcramidc (NPS-177 6), RvV.J-

333369 (carisbarnatc), safinamide, scletracetam, son.~toljdc" stiripentol, va lrocemide, and the like~ 

m) oxazolidincdiones such as trimcthadione, paramethadione, cthadionc: and the like; n) 

pyrrolidines such as levetiracetam, and the like; 0) sulphonamides, such as acetazolamide_. 

methazolamide, zonlsamide, sultiamc, and the like~ p) aminobuiyric acids and the like: q) 

20 sulfanlate-·substituted monosaccluuides sllch as topiramate (2.3:4,5-Bis .. O--(1--methylethylidene)-­

beta-D-fructopyranose sulfamate)), and the like; r) carboxamides such as carbamazepine, 

oxcarbazepine, rufinamide, and the like~ s) aromatic al1yHc alcohols such as stiripentoJ, and the 

like; t) ureas such as phenaccmide, pheneturide, and the Eke; u) phenyltriazines such as 

lamotrigine, and the like; v) carbamates such as emylcamate, felbamate, meprobamate, and the 

25 like; w) pyrroJidines such as brivaracetam, levetriacetame, nefiracetan1, selectracetam, and the 

like; and x) Eugenols such a'S (4-aliyl-2-methoxyphenoi), phenyieugenol, benzyJeugenol, and 

phcny lethy leugeno i. 

The present discolsure aiso provides methods of treating a dyskinesia or another 

disorder ill a mammal cornprising administering to the mammal in need thereof an effective 

30 amount of a compound of Formula Ia-l} Formula Ia-2, Formula Ib-l} Formula Ib-2, FOI1llula Te­

l, Formula Ie-2, Formula Id-·l, or Formula Id .. 2: 
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(Ia-l), 

(Ja-2 ), 

(Ib·-l ), 

1) (Ib-~., 

(k-l), 
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(Ic-2), 

(Id-IL 

(ld-2), 

or a pharmaceutjcally acceptable salt thereof, wherein: U is C or N; each R 1 is, independently, H, 

CJ-C6alkyl, Cr C(,alkcnyl, Cr C6}llkynyl, C 1-C6aJkoxy, C1-C6al1:ylthio, -CN, -OH, -SH, halo, 

haloalku l --NO" --N{=O)) -Cf\=O\OH. ·-NH-) --CF~ --NH(C1--Cralkvl) --N(-C j --C6alhil),., --(Y=O)H ",Y , j .. ," ,~ J ... ," .1, _. ~ • , ...J.." , ) .£1 • .) " /..." \ . , 

1 {} carbalkoxy, carboxamido, alkyl~ulfonyl? alkylsulfonylox:y, aminosulfiny 1, dialkylaminosulfiny L 

monoalkylarninosulfinYl, aminosulfonyI, monoalkyiaminosulfonyI, dialkylaminosuHonyL 

alkylsulfonyJamino, hydroxysulfonyloxy, alkoxysuJfonyloxy, aikylsulfonyloxy, 

hydroxysulfonyl, alkoxysulfony t alkylsulfony lalky L aminosulfony lalky 1, 

mOl1oalkylaminosulfonylallcyl, dialkylaminosulfonylalkyl, aminosuHinylalkyI, 

15 monoalkylan1inosulfinylalkyl, or dialkylaminosulfinylalkyJ, 'vv-here r is 0, 1,2,3,4, or 5; each RL 

and 1(3 is, independently, H, C1-C(jalkyl, Cr-C6alkenyl, Cr -C6alkynyL C1--C6a.lkoxy, 

C1-C6aikylthio, -eN, -OH, -SH, halo, haloajkyl~ -NOt, -C(::::O)OH, -Nt-h, -CF3, -NH(C1-C6alkyl), 

-N(C1-C6aJkyl}2, -C(=O)H. carbalkoxy, carboxarnido, alkylsulfonyl, alkylsulfonyloxy, 

aminos ulfin y 1, dialky laminosu Ifjnyt monoaJky laminosulfiny 1, amjnosu Hlmy L 

20 monoalkylaminosulti.myl, dialkylaminosulfonyi, alkylsulfonylamino, hydroxysult~)nyloxy, 
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alkoxy~ulfonyloxy~ alkylsulfonylox)l, hydroxysulfonyl, alkoxysu]t'onyl, alkylsu]t'()l1ylalkyl, 

aminosu]fonylalkyl, monoalkylaminosulfonylalkyl, dialkylamjnosulf(mylalkyJ, 

aminosu1tlllylalky!~ monoalk,)daminosultlnylalkyl, djalkylaminosulfinylalkyl. myl, or 

arylCl-C6alkyl~where n is 0, 1,2,3, or 4; each R'l and R5 is, independently, H, Ct-C6a1kyl, 

5 C2-C6alkeny], C2-C6u1kynyl, C j -C6alkoxy, C1-C6uIkylthio} -eN} -OR, -SH, halo, haloalkyl, -N02, 

-C(=O)OH. ··NH2; ·CF!,,·NH{C]··C6aikyl), -N(Cr-C;alkyl)2, ··C(=O)H, carbalkoxy, carboxamjdo, 

alkylsulfony1" alkylsulfonyloxy, aminosuifinyl, dialkylaminosuIflnyl, monoalkylaminosulfinyt 

amino8u]f()nyl, monoa]kylaminosu]fonyl, djalkylmninosulfonyl, alkylsulfonylamino, 

hydroxysulfonyloxy, alkoxysulfonyloxy, alky]suIfonyJoxy, bydroxysulfonyl, alkoxysulfonyl, 

10 alkylsulfony 1alky1, aminosulfonylalkyl, monoa1kylaminosul:fonylalkyl, 

diaHcylaminosulfonylalkyl, aminosulfinylalkyl, monoalkylaminosu1finylalkyl, 

dialkylaminosultiHylalkyi, aryl, or arylC I -C6alkyL, \vherc pis O. 1,2,3, or 4; \V is H or 

C j ,-Cfjulkyt Y is H, C j ·-C6alkoxy, Cr ·C6alkylthio, ·-CN,·OH, ··SH, halo, haloa!].;:y!, ··NO?" 

-C(==O)OH, -NI--h, -CF", -Nl-l(C1-C6a1kyl), -N(C!-C()alkyl)::l, -C(==:O)H, carbalkoxy, carboxamido, 

].5 aikylsulfonyl, alkylsulfonyloxy, aminosuHlnyJ, dialkylarnlnosu1flnyl, nlOnoalkylaminosnlfinyl, 

aminosuJfonyl, mOl1IJr:.dkylaminosu]fonyl, dialkylaminosulfonyl, a]kylsulfonylamino. 

hydroxysulfonyloxy, alkoxysulfonyloxy, alkylsulfonyloxy, hydroxysulfonyL alkoxysulfonyJ, 

alkylsulfonylalkyl, amino~ulfonylalkyl, monoalkylamino~ulfonylaIkyl, 

diaikylaminosulfonylalky J, aminosulfinylalkyl, monoaJkylaminosulfiny lalky J, or 

20 dialkylaminosuJfiny]alkyl~ X is 0 or S; Z j~ 0 or S; R!' is H or halo; Q is H, C1··C6alk-yl, aryl, 

C1-C>;alkylaryl, C3-C6cyc1oalkyl, or heteroaryl, each of which is optionally substituted with 

-(R(i)l, where tis 0, 1,2,3,4, or 5; R/\ is H. or C1-C6alkyl; and each R6 1s, independently, II, 

CJ-C6alkyl, C2-Csalkenyi. Cr C(;a1kynyl, C,-C6alkoxy, C1-C{;aikylthio, -eN, -OH, -SH, halo, 

haloalkyl, ··N02, -N(=O}z, ·C(=O)OH,·NH:z, ··CF3, -O··S(=O)iJH, ··NH(C1 .. C6alkyl), 

25 -N(Cj-C6alkyi}?, -C(=O)H, -C(=O)Cl-C6a1kyi, -C(=O)CI-C6alkoxy, carbalkoxy, carboxamido, 

alkylsulfonyl, aJkylsulfony]oxy, aminosulfinyl, dialkylaminosulfinyl, monoalkylaminosulfmyl, 

aminosllifonyl, mono a IkylaminosulfonyI, dialk-y lan1inosulfony 1, a Lkylsul:fony lamino, 

hydroxysulfonyloxy, alkoxysulfonyloxy, alkylsuHl)llyloxy, hydroxysulfonyl, alkoxysu1f()llyl, 

alkylsuJfi)nylalkyl~ arnjnosulfonylalkyl, monoalkylaminosulfonylalkyI, 

30 dialkylaminosulfonylalkyt aminosu]finylalkyl, monoalkylaminosulfiny1alkyl~ or 

dialkylaminosulfinylal1..ryl; or pharmaceuticaHy acceptable salt thereof, \vherein the another 

disorder is restless leg syndnnne (such as drug-induced or idiopathk), a dnlg-induced dystonia~ 

chorea (such as Huntington's disease, toxin-induced chorea, Sydenham's chorea, Chorea 

gravidarum, 'Wiison ~s disease~ drug-induced chorea, and metabolic and endocrine-related 
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chorea:;), a tic (such as motur, phonic. simple, complex~ and ToureHe syndrome\ a dystonia 

(such as acute, generalized, focal, segmental, sexual~ intermediate, psychogi..~njc~ and Acute 

Dystonic Reaction} Sodemytopic Parkinson~s, a stereotypic movement disorder (such as 

movement disorder relaied to autism, genetic, and childhood), obsessive C0111pulslve disorder, 

5 narcolepsy (such as cataplexy), transmissible spollgiform encephalopathies (such as Creutzfeldt­

Jakob disease and KUnl), neuroacanthocytosis, seizure and convulsiollS~ athetosis (such as 

related to Huntington's Disease, asphyxia, neonatal jaundice, and stroke), or cerebral palsy. 

The present disclosure also provides methods of treating and/or preventing dyskinesia. 

In some embodiments, a composition described herein comprising a compound 

10 described herein and a phannaceutically acceptable carreier is administered to a rnammal, such 

as a human, with dyskinesia and/or disorders associated with dyskinesia. 

The disck)snre provides methods oftrcatrnent and prophylaxis by administration to a 

patient of a therapeutically effective amount of a c0l11po~itl0n comprising a compuund described 

herein. The patient is a mammaL including, but not limited, to a cow, horse,. sheep, pig, chicken, 

] .5 turkey, quail. cat, dog, rnousc, rat. rabbit, guinea pig, etc., and is more suitably a human. 

The present compositions, which comprise one or more compounds described herein, 

can be administered orally. The compounds described herein may also be administered by any 

other convenient route, for example, by infusion or bolus injection, by absorption through 

epithelial or rnucocutancous linings (e.g .. oral rnucosa, rectal and intestinal rnueosa~ etc.) and 

20 may be administered together with another biologically active agent. Administration can be 

~'ystemic or locaL Various delivery systerns are known, e.g., enCal)sulation in liposomes, 

micropartjcJes, microcapSUles, capsu1es, etc.~ and can be used to administer a compound 

de~cribed herein. In some cmbodiments, more than one CODlpound described herein is 

administered to a paticnt IV1ethods of administration include but are not limited to intradermal~ 

25 intramuscular, intraperitoneal, intravenous, subcutaneous, intranasal, epidural~ oral, sublinguaL 

intranasal, intracerebral, intravaginat transdennaL rectaliy, by inhaiation, or topicaily, 

particularly to the ears, nose, eyes, or skin. The mode of administration is left to the discretion of 

the practitioner, and will depend in-pm1 upon the site of the medical condition. In Inost instances, 

administmtion \:vi!] result in the rdease of the compounds desclibed herel11 inio the bloo{it;tream. 

30 In some embodiments, the frequency of dosing js once per day (qd). 

In some embodiments, it may be desirable to administer one or more compounds 

de~cribed herein locally to the area in need of treatment. This may' be achieved. for exampte~ and 

not by way of Emitatlon., by local infusion during surgery, topical application., e.g., in 

conjunctIon \Jilith a wound dressing after surgery, by injection, by means of a catheter, by means 
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of a suppository, or by means of an implant, said implant being of a porous, non-porous, or 

gelatinous material, including membranes, such as sialastlc membranes, or fibers< 

Pulmonary administration can also be employed~ e.g., by use of an inhaler or nebulizer, 

and f(JrmuJation \vith an aerosolizing agent, or via perfusion in a fluorocarbon or synthetic 

5 pulmonary surfactant. In certain embodiments, the cornpounds described herein can be 

fOD11ulated as a suppositOlY, with traditional binders and vehicles such as triglycerides. 

In another embodiment, the compounds described herein can be delivered in a vesicle, 

in particular a liposome (see Langer, Science, 1990,249, 1527-1533; Treat et ai., in Ijposomes 

in the 'rherapy of Infectious Disease and Cancer, Lopez-Bcrestein and Fidler (cds.), Liss, Nevv' 

10 York, pp. 353·365 (1989)~ Lopez··Berestein, ibid., pp. 317-327:, see generaHy ibid.)' 

1n some embodiments, the compounds described herein can be delivered in a controlled 

release system. In some embodlrncnts, a pump may be used (see Langer, supra: Scfton, 1987, 

eRe Cril. R{'f Blamed. .Eng. 14:20L Buchwald ct at, 1980, SurgelY 88:507 S,mdek et aL, 1989, 

lV. Engl . .J. !l1ed. 321:574). In some embodiments, polymeric materials can be used (see l'vledical 

15 Appl1cations ofControlicd Release, Langer and \Vise (cds.), eRe Prcs., Boca Raton, Fla. 

(1974); Controlled Drug Bioavailability, Drug Product Design and Performance, Smolen and 

BaH (cds.), \Vilc:y, New York (' 1984)~ Ranger and Pcppas, 1983, .]. jtfao'omol. Sci. Rev. 

l11acromol. Chon. 23:61; see also Levy ei aI., 1985, Science 228: 19()~ During et al., 1989, Ann. 

Aieurol. 25:35]; Ho\vard C'1 aL, 1989, J. j~./eurosurg. 71: 1(5). In some embodimcnts, a controlled-

20 release system can be placed in proximity of the target of1he compounds described herein, thus 

requiring only a fi"action of the systemic dose (see, e.g., Goodson, in J'vledicalApplications of 

Controlled Release, supra, vol. 2, pp. 115-138 (1984)). Other controlled-release systems 

discussed in the review' by Langer~ 1990, Science 249: 1527-1533) may be used. 

In some embodilnents, the compounds, compositions, formulations, and/or dosage 

25 t()rms can be used to treat and/or prevent a dyskinesia. In some embodiments, the dyskinesia is 

levodopa-induced dyskinesia (LID). LID can be present in patients with Parkjnson's disease who 

have been on levodopa for prolonged periods of tilne. Three forms of dyskinesia have been 

classified on the basis of their course and presentation following an oral dose of 

L-dopa: i) off-period dystonia (correlated to the akinesia that occurs before the full effect ofL-

30 dopa sets in, when tbe plasma levels of L-dopa arc low); il) dlphasic dyskinesia (occurs '.-vhen 

plasma levodopa levels are rising or falling; this form is usually dystonic or ballistic; does not 

respond to L-dopa reduction); Hnd iii) peak-dose dyskinesia (the most common form of LJD; it 

correlates with stable L-dopa plasma level). In some embodiments. the dyskinesia is chronic or 

tardive dyskinesia. Tardive dyskinesia occurs after treatment \vith an antipsychot1c drug such as 
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haloperidol or arnoxapine. Tardive dyskinesja often involves invoiuntary lip smacking~ repetjtive 

pouting of the lips, and tongue protrusions. Tn some embodjments, the dyskinesja is orofacial 

dyskinesia (e.g., Rabbit syndrome), which may be related to persistent replication of Herpes 

Simplex Virus type-I. 

5 In some embodiments, the compounds, compositions, formulations, and/or dosage 

forms can be used to treat and/or prevent other disorders. In some embodinlents, the disorder is 

resllesf; leg syndrome (e.g., drug-induced or idiopathic). In some embodirnents; the disorder if; a 

dnlg-induced dystonia. In some embodiments, the disorder is a chorea (e.g., Huntington's 

disease:, toxin-induced chorea; Sydenham's chorea~ Chorea gravidarum; \Vilson's disease; 

10 drug··induced chorea~ and metabolic and endocrine··related choreas). In 80111.e embodiments, the 

di~order is a tic (e.g., motor; p'honic: simple; complex: and Tourette syndrome). In some 

embodlments~ the dlsorder is a dystonia (e.g., acute~ genera1ized; 1-()Cul; seg.mental; sexual; 

intermediate; psychogenic; and Acute Dystonic Reaction). In some embodiments, the disorder is 

Sodemytopic Parkinson's. In son1e embodiments, the disorder 1:'i a stereotypic movement 

]:5 disorder (e.g., related to autism; genetic; and childhood). Tn some embodiments, the disorder is 

obsessive compulsive disorder. Tn some embodiments, the dis(Jrder is narcolepsy (c.g., 

cataplexy). In some embodiments, the disorder is transmissible spongiform encephalopathies 

(e.g., Creutzfeldt-Jakob disease; and Kuru). In some embodiments, the disorder is 

ncuroacanthocytosis. In some embodiments, the disorder is sejzure and convulsions. In some 

20 embodiments, the disorder is athetosb (e.g., related to Huntington 's Disease~ asphyxia~ neonatal 

jaundice; and stroke). In SOTne embodiments j the disorder is cerebral palsy. 

In some embodiments, the cOlnpounJs and/or cmnpositions de~crjbed herein are nut 

used for treatment of: epilepsy; Parkinson~s disease; pulmomuy conditions such as hmg edema; 

ischemia .. repelfusion injury~ cardiac conditions} such as acute decompensated heart failure and 

25 the cardiorenal syndrome; hyperprolactinaemia (BrE), hyperprolactinemia (AntE) and 

microprolactinoma; pain including chronic or neuropathic pain; catatonic, dyskinesia, restless 

legs syndrome and related movement disorders; stress, chronic posttraumatic stress disorder, 

anxiety disorders, obsessive-compulsive disorders~ postpartum depression; schizophrenia, manic, 

bjpolar, and affecllve disorder; executi've tlH1ciion djsorders, such as ADHD~ Tourette syndrome 

30 and autism; cocaine, amphetamine, akohol dcp(;)l1dency~ and addictive behavior, such as 

pathological gambling; ne-uroendocrinal rebrulatory disorders; in±1a111111atory conditions, 

autoimmune di~eases and rheumatism: neoplastic disorders~ such as pituitary carcinomas, 

macroprolactinomas: visual sensory disorders, color deficiency; and ejaculatory and related 

sexual dysfunction. 
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In some embodiments, the compounds disc1o~ed herein are not used in combination 

,;v'ith L-dopa tl)f the treatment of Parkinson's disease; or in combination ,,,dtll a selective 

serotonin reuptake inhibitor (SSRl) for the treatment of depression and/or cocaine abuse and 

addiction; or in combInation with dopamine D2 antagonist for the treatment of schizophrenia; or 

5 in combination vvitli cholinergic moduiators fi)I' the treatment of A lzhehner disease or other 

diseases or conditions in \vhkh patients have (l cognitive deficit or in c0111bination with an 

anti-epileptic agent for the treatment of Tardive dyskinesia. 

There are notable side effects of L-dopa treatment that are not associated with 

dyskinesia including, but not limited to., hypotension; arrhythmias; nausea~ gastrointestinal 

10 bleeding; disturbed respiration; hair loss; disorientation and/or confusl0n~ extrem.c emotional 

states, pa11icuiarly anxiety, but also excessive libido; vivid dreams and/or insornnia; auditory 

and/or visual haHucinati;Jns~ effects on leamjng~ somnolence and narcolepsy: and stimulant 

psychosis. 1n some embodiments, treatment with a compound or composition described herein 

decreases or eliminates one or rnore of these side effecb. 

]5 Tn addition, serious side-effects in the treatment of Parkinson's disease arc the effects of 

chronic Icvodopa administration, including but not limited t(,): end-of-dose deterioration of 

function; on/off oscillations~ freezing during movement; dose f~ti1ure (drug resistance): 

dyskinesia at peak dose Oevodopa-induced dyskinesia}: possible serotonin depletion: and 

pos::.db1c dopamine dysrcgulation. In some cmbodirncnts, trcatrncnt ""villi a componnd or 

20 composition described herein decreases or eliminates one or more of these side effects. 

The present disclosure provides methodf. for treating Parkinson's Disease comprising 

administering to a human in need thereof an effective amount of a compound of Formula la-I, 

Fomlula Ia-2, Formula lb-l, Formula Ib-2, Formula Ie-I, Formula lc-2, Formula ld-l, or 

FOlnmla Id-2, as described herein. In some embodiments, the compound of Formula la-I, 

25 Formula Ia-2, Formula Ib-l, Formula Ib-2, Formula lc-l, Formula Jc-2, Formula Id-l, or 

Formula Id-2 being administered is present within any of the compositions disclosed herein. In 

some embodiments, the human administered anyone or more of the compounds of Formula 1 is 

also administered L-dopa. In SOlne embodiments, the L-dopa and the compound of Formula I is 

present withjn the same composition or dosage form. 

30 Tbe pri..~scnt djsclosun.~ provides methods for treating a sleep disorder chara(~terized by 

dislupted sleep schedule comr,rising administering to a human in need thereof an effective 

amount of a compound of Formula Ia-1, Formula Ia-2, Formula Ib-l, Formula Ib-2, Fon1mla le­

i, Formula Jc-2, Formula Id-l, or Formula Id-2, as de~cribed herein. In ~ome ernbodiments~ the 

compound of Formula Ia-J, Formu la Ia-2, Formula 1b-1 ,Formula 1b-2, Formu la lc- i, Formula 
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Ic-2, Formula Id-l, or Formula Id-2 being administered is present within any of the cornpositions 

disclosed herein. Not desiring to be bound by any pmiicu lar theory, the compounds of F'ormula I 

may act by restoring normal sleep architecture and/or normal circadian rhythm. Examples of 

sleep disorders associated with altered sleep rhythm and/or architecture include, but are not 

5 limited to, insomnia, restless legs syndrome, narcolepsy, and RElvr sleep behavior disorder; 

disorders associated with neurodegenerative diseases such as Alzheimer's disease, Parkinson's 

disease, and multiple sclerosis; disrupted REJ'v1 sleep disorder associated with drug withdrawal, 

especiaiJy alcohol or sedative-hypnotic \'vllhdravval; and disrupted drcadian rhythm associated 

with sleep apnia, shift \vork and jet lag. 

10 ln order that the subject matter disclosed herein may be more efficiently understood, 

examples are provided below. It should be understood lhat these exaulples are fell' illustrative 

purposes onlY and are not to be construed as limiting the claimed subject matter in any manner. 

Throughout these examples, molecular cloning reactions, and other stlndard recombinant DNA 

techniques, were carried out according to methods described in Iv1aniatis et aI., IVlolec·.ular 

].5 Cloning - A Laboratory IV1anuat, 2nd cd., Cold Spring Harbor Press (J989), using commercially 

availabJe reagents., except vlhere othenvise noted, 

-U.S. Provisional Serial No. 6J/7R6,714 fi1cd Tv1arch 15, 2013 is incorporated herein by 

reference in its entirety. 

20 Examples 

Example 1: Rat l\/lodel for Parkinsons' Disease 

The neurotoxin 6-hyctroxydopamine (6-0HDA) is widely used to induce depletion of 

dopaminergic neurons 111 animal models of Parkinson's disease (PD\ Unilateral administration 

of 6-0HD.A into the median forebrain bundle can produce a 90·-95~1o ipsilateral depletion of 

25 dopamine neurons in 80-90%) of animals i1~jected~ leading to a PD-like motor dysfunction. 

Treatment of lesioned animals wilh L-dopa can have varying effects on motor perHJrmancc in 

this model. The current study evaluated sydnocarb in a 6-0HDA 1esioned, L-dopa treated rat 

model of PD. 

Female., Sprague-Dawley rats (Charles River Laboratories) at 7 to 8 weeks of age were 

30 used. Animals vv'ere assigned randomly to treatmem groups, The diet consisted of standard 

rodent chow and water ad libitum. 

6-0HDA was formulated at 5 mg/ml solution in O.03!l.·{) ascorbic acid in sterile 0.9'% 

NaCL Three ~lL of 6-0HDA was injected into the median forebrain bundle at the folh)\ving 
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Slereotaxic coordinates from bregma: Anteroposterior (AlP) -4.0 mm; mediolateral (~;f,!L) -1.3 

mm; ventrodorsal (V/D) -8,0 mm v./ith reference to the top of the skulL 

After lesion, rats were allow-ed to recover for nvo weeks and then tested for 

amphetamine-induced rotational activity. Animals \vere treated \vith 25 mg/kg amphetamine ill 

5 saline and recorded in an open-field chamber for 90 minutes. Only rats rotating greater than 4 

times per minute were used in efficacy studies. After an additional one week, rats were treated 

with L-dopa (lsotec JY(630) at various times and measured for the appearance of abnormal 

involuntary movements (AU.,IIs). 

The AIM_s test was can'ied out as fo]lo\vs: 1) \veigh rat and inject \vith 

10 L·dopa/bensemzide (10 mllkg, ip)~ may be a single injection per day over multiple days~ 

administratjon of a test compound or reference compound may also be included; 2) place rat in 

empty cage, start \Ijdeo recording:, 3) Alt\/l:s were assessfd in four areas: a) onset of symptoms~ 

latency (seconds) to first visual AUvl as defjned below; b) 30 minute Allyl score; c) 60 minute /\Hvl 

score; and d) number of let1: rotations from 30-60 minutes; 4) Alivls were scored and recorded on a 

] 5 scale from 0 to 4: i) absent~ ii) sligbt leH forelirnb dystonia with groornjng: iii) excessive left 

forelimb dystonia with grooming; iv) left fo-reJimb dystonia \vHh kft circling; and v) continuous left 

cjrchng \-vith or \VltlJout grooming; 5) record any unusual c1inical signs~ and 6) after 60 minutes, 

~top recording, place rat back into home cagc. 

As shc)\vn In Figure 1 A, L-dopa (6 mg/kg) was administered once daily for 5 days to 6-

20 OI-IDA unilateraHy iesioned Sprague-Dawley rats that had previously been selected based on 

rotational response to amphetamine treatment (N=lO-11/group). Sixty minutes after injection, 

abnormal involuntary movements (Alfvls) were scored, 'Treat.ment with L·dopa IJroduced 

significantly higher AHvls scores compared to vehicle-treated rats. As shown in Figure 1 B, 

treatment of once daily Sydnocarb (10 and 30 mg/kg) did not cause significant AHvls compared 

25 to vehic1e .. treatcd rats. As shown in Fif::,-rures 1A and lB, L·dopa causes signitlcant AI11s 

compared to the vehicle group, vvhere as Sydnocarb alone does not cause significant AIl'vh. 

These data demonstrate the establishment ofa validated preclinical model of Park illS on's 

disease. 

30 -Example 2: R~:dudion of L-dopa-Ind.1{~ed Dyskinesia 

Rats receiving a unilateral 6·.QHDA lesion as described above were treated with 

L-dopa (day 1, 50 mg!kg) and then L-dupa and test drug (day 2, Sydnocarb or Tesofensine). A 

t\vo-day treatment \-'lith L-dopa caused an increase in abnormal involuntary movements (AT1\.1s) 

that wa~ ameliorated with Sydnocarb but not 'Tesofensinc treatnlent. Re~u1ts are shown in Flgure 
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2. As sho'\vn in Figure 2, Sydnocarb, but not Tesofensine, ameliorates L-dopa-induced 

dyskinesia in 6-0HDA-treated rats. 

Treatment w-ith L--dopa caused an increase in AI1\1s that was reduced approximately 

40'% by Sydllocarb administered 30 min after L-dopa administration, This effect was seen 30 and 

5 60 minutes after L-dopa adrnlnistration. Tesofenslne, a non-specific catecholamine reuptake 

inhibitor administered under the same conditions, had no affect on A11\.1s in this study, These 

data show that Sydnocarb can reduce L-dopa-induced dyskinesias in a preclinical model of PD, 

and that it is functionally differentiated from non-specific DA T inhibitors such as Tesofensine. 

10 l:xaml}ie 3: Enhancement of L-dopa~mediated anti-akinesia 

In 6-01-{DA-lesioned rats, L-dopa administration also elicits a therapeuticaUy beneficial 

anti-akinetic activity that can be measured by the forelimb adjusting step (FAS) test To 

detcnTllne the effect of Sydnocarb on L-·dopa cftlcacy on thjs motor functjon, 6-0HDA·-lesioned 

rats were treated \vith L-dopa in combination \vith Sydnocarb at 1 () mg/kg and as~essed by the 

J.5 FAS test (sec, Figure 3). Treatment \v1th L-dopa for two days resulted in an increase in motor 

function compared to vehicle controls. Administration of 10 mg/kg Sydnocarb v-lith L-dopa 

resulted In significantly higher adjusting step scores compared to vehide controls~ as well as 

increased scores compared to L-doI)a alone. 

20 'I'he Forelimb Adjusting Step Test was carried out as follows: 

Handling & Training: 

For three consecutive days. the experimenter that performed the study handled the nus 

so they were familiar \-\lith the experimenter's grip: the nlt \vas held with onc hand fixing the 

hindlimb, and slightly raising the hind pali above the surface; the other hand fixed the forelilnb 

25 110t to be monitored~ the forelimb to be monitored \-vas touching the table; the animal was moved 

sio\vly sideways (approx. 5 sec f()r 90 cm), first in the forehand and then in the backhand; and 

these steps were repeated for the other forelimb. Forehand is defined as compensating movement 

to\vard the body and backhand is defined as compensating movement m:vay from the body. 

Testing: 

30 Each stepping test com;Jsted of six trials for each forepa-\;I.,f~ alternating between 

directions both forehand and backhand as follows: the rat 'Nas held in the same position as 

described above with one paw touching the table; the rat \vas rnoved slowly sideways (approx 5 

sec h)r 90 em), first in the forehand and then in the backhand; the number of adjusting steps for 

both pav·r's 1n the forehand and back hand direc!]ons of movement \vere counted and recorded; 
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and the sequence uftesting was len paw fbrehand and backhand adjusting stepping, followed by 

right pa\v backhand and forehand directlons< The rat Vias retun1ed to its home cage and the 

sequence repeated with the second rat in the cage. Five more trials were performed for each rat~ 

placing the rats back in their home cage between trials. 

5 Dosfn[!;: 

This portion of the experiment was run 3-4 weeks post 6··0HDA lesion, and at least 1 

week post rotations testing as follows: prior to the start of dosing, rats were trained and baselines 

perf()rmed as above~ preparation nfL-dopa \viih benserazide (concentrations are for i.p, 

injection, 10 ml/kg): a) L-dopa dissolved in saline at 1.2 mg/ml; and b) benserazide dissolved in 

10 saline at 0.4 mg/ml; preparation of sydnocarb 10 mg/kg (concentrations are for i.p. injection, 10 

mllkg): a) sydnocarb dissolved in O,5(;;~) methy1cellulose, O.2(~'o tW'cen gO in dl-bO at I mg!mL 

Rats \vere weighed and injected with L .. dopa/ben~erazide (12mg!kg!4 mg/kg). FAS were 

nm approximateiy 60 minutes post L-dopa/benserazide dose. Rats were returned to home cage. 

].5 n{~)' 2 

Rats were weighed and injected v·/ith sydnocarb 10rng/kg or vehicle (o,5o./~ 

methylcellulosc, 0.2%) tweefl 80 in dH20) 30 minutes prior to L·dopa/bcnserazidc dosing. The 

rest of the study was continued as described in J)(l;'Y 1. 

Data yvere represented as percent by summing steps (forward and backhand) of the 

20 lesioned forelimb and dividing by the sum of the steps of the intact forelimb and multiplying by 

100, giving a measure of the degree of forepaw disability. A similar calculation \vas obtained for 

percent of lesioned f{)relimb, gi'ving a measure of gajn of function. 

As shown in Figure 3, assessment of L-dopa induced motor effects in 6-0HDA treated 

rats was examined" Sprague·-Dawley fats (6/group) were injected unilaterally with 6-·0HDA as 

25 described above. Two weeks later, rats\vere tested for amphetamine-induced rotation activity to 

verify the dopaminergic lesion. A fter an additional one week, ralS were treated with L-dopa at 12 

nlg/kg (day 1) and then L·dopa and sydnocarb at 10 lng/kg (day 2). Forepavv adjusting steps 

were scored and graphed as a percent of the intact (unaHected) forelimb. Treatment with L-dopa 

produced a slight increase in steps compared to vehic Ie (untreated). Sydnocarb at 10 mgikg 

30 produced a significant increase (virtuaUy back to J OO~·'O) in adjusting st(~PS compared to vehicle, 

(**p<O.Ol ~ p=O.058, One"'way ANOVA \vith post·-hoc t··test compared to veh+veh). These 

results establish a rat model ofL-dopa-induced step testing and show that Sydnocarb can 

enhance the motor performance dfects of L-dopa. Moreover~ Sydnocarb may allm.v the use of 

lcywer therapeutic doses of L-dopa, thereby reducing potentialL-dopa-induced side effects. 
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ExarnJ-ilc 4: l\fousc Open Field Activity 

An Open Fjeld Activity assay was performed in which locomotor and sensorimotor 

parameters were evaluated in an automated open-field apparatus. 1·-methyl-4··phenyl·-l ~2.3,6-

tetrahydropyridine (1\1PTP) il~jections (3 x 20 mg/kg) were performed in C57B1l6 mice at two-

S hour intervals (final dose of1,fPTP = 60 mg/kg).lYfice 'were treated with the compound 30 

minutes prior to l\1PTP and daily for 4 days. Locomotor activity was monitored on day 5; thirty 

minutes after administration of test compound. Locomotor activity was mea,,;ured in an 

automated open-fi.eld (JVIedAssoclates) for .30 minutes. The fol1ovving parameters were 

measured: 1) horizontal distance travcied, 2) number of rearing events and 3) stereotypic 

10 behavior. Results for vertical activity (rearing events) are shown in Figure 4, 

15 

Both Sydnocarb and Tesofenslneprevent decrease in vertical activity in C57BI/6 mice 

treated \vith rviPTP. These data indicate that Sydnocarb can prevem uptake of toxic MPTP, 

consistent with the mechanism. ofDAT inhibition, and can prevent symptomatic movement 

disorders in a preclinical model of PD. 

'Example 5: ]\louseEle(~troeIH.~t'phalogram 

Electroencephalographic data \vere obtained in C57B1I6 mice chronically implanted 

with electrodes to monitor brain and muscular activity. The percent time spent a\vake was 

evaluated tbllowing intrapcritoncalilljcctions of Sydnocarb 4 hours after lights-on, when mice 

20 are predominantly sleeping. Resu1t~ are shown in Figure 5. 

As shown in Figure 5, Sydnocarb dose-dependently increased time awake compared to 

vehicle controls. These data indicate that Sydnocarb may al1eviate sleep disruption and disorders 

that are associated \-vith PD. 

25 Exanlll}t.> 6: Reduction of I.-dopa-induced Dyskinesia: Chronic Dosing 

30 

The effects ofSydnocarb on abnormal involuntary movements (AnVis) in unilaterally 

lesioned 6--0HDA rats that were treated \vith L··dopa with and without Sydnocarb for 2 \veeks 

was examined. 

Drug lreatment 

L-dopa was administered at a dose level of 12 mg/kg Op) along with benserazlde (ip; 4 

mg/kg). Sydnocarb (10 or 30 mg/kg~ ip), amantadine (40 mg/kg ip), or vehicle was administered 

30 minutes prior to L-doi)fvl)enserazide. As a "'priming" step; L-dopa \vas administered daily by 

itself for 1 ,;veek after the amphetamine rotation wash-out period. Subsequently, Sydnocarb, 

along \vith I.-dopa, \vas dosed daily for an additional] 2 days" 
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AbnonnallnvolunlaJ} Alovements (4Ijls) 

The effects of chronic L-dopa, aloJ1{; or in combination vV1th Sydnocarb, were evaluated 

by rating individual animals for abnormal limb, oral and facial movements based on methods 

described in Cenci 01 aI., Nat. Rev. Neurosci., 2002, 3,574-9. After treatment, rats vvere placed in 

5 a confined chamber and monitored for ax~aJ, limb, and oroljngua] AHvfs every 20-30 minutes for 

2 hours as follows: 

10 

15 

20 

25 

1. For the first minute, AIl\/!S were assessed in three areas: 

a. Axial: dystonic posturing of the neck and torso in a tW'isted manner 

directed toward the side of the body contralateral to the lesion~ 

b. Forelimb: rapid .. purposeless movements of the forelimb located on the 

side of the body contralateral to the leslol1~ and 

c. OrolinguaJ: repetitive openings and closings of the jaw and tongue 

protrusions occurring at times when thc rats are not chewing or knowing on food 

or other objects. 

2. ArMs werc scored and recorded on a scale from 0 to 4: 

o = not present:. 

1 = present for less than 50'% of the observation period; 

2 :::: present for 50'}() or more of the observation period: 

3 = present for the entire observation pcriod but interrupted by a loud 

stimulus (a tap on the cage)~ and 

4 ::: present for the entire observation period and not interruI)ted by a loud 

stimulus. 

3. For the second minute, contralatera1 rotations, defined as complete 3600 turns avvay 

from the lesioncd side of the brain, were tallied. 

4. Ip~ilateral rotations were counted as negative numbers and thus, deducted from the 

total contralateral rotations. 

5. For each AHv1s subcategory, the scores \verc summed for the entire testing period. 

Assessment oIL-dopa induced dyt·;ldnesia il1 6-0HDA treated rats 

Sprague-Dawley rats (10/group) vvere injected unilaterally vvith 6-0HD/\ as described 

30 previously. T\vo ,"veeks later, rats were tested fur amphetamine-induced rotation activity to verify 

the dopamincrgic lesion. Aftcr an additional one week, baseline AIl\1s were measured and rats 

"vere treated with L-dopa at 12 mg/kg and Sydnocarb at 10 and 30 mg/kg (ip) for 12 days. On 

days 1 ~ 8, 10, and ] 2~ AEvis w'ere scored every 20 minutes for 2 hours an.d graphed as a sum of 

axial, limb, and orolinguaJ (ALO) abnormal movements (Figure 6), Treatment \vith this dose of 
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L-dopa produced an lncrease in Aliv1S compared to baseline. Treatrnem \vittl. Sydnocarh 

produced a decrease in AI1\1s compared to vehide. 

Exanlplt~ 7: Reduction of L-dopa-induced Dyskinesia: Oral Dosing 

5 Assessment q/S):dnocarb plasma drug levels in :'}prague-Dawle)' rats (3<~TOUp) 

Rats were administered Sydnocarb via oral gavage (po) at 10 mg/kg and plasma isolated 

at various times post-dose. Sydnocarb was t()rmuiated in two different vehicles ({).5~·~ 

JTlethykellu]ose/0.2(~{) Tv\:een-80, and Ethanol:Propylene glycol:water (l :3: 1)). Comparison of 

these 1"\vo drug vehides \vas performed in a pharmacokinetic (PK) study to determine if an 

] 0 ethanol·-based formulation, which produced better solubility; had similar properties as the 

standard methy1cellulose formulation used in previous studies. Plasma samples were analyzed 

t()f drug levels by standard LC/MS techniques and reported as ng/ml. Both drug formulations 

produced sirnilar PK profiles, vvith the ethanol-based formulation producing slightly higher 

plasma levels at several time points (Figure T). 

l.5 Assessment (~lefficmy via oral dosing ql,~vdnocarb in L-dopa induced !~rskinesi(l in 6-0HDA 

treated rats 

Spraguc .. Dawlcy rats (lO/group) \vcrc injected unilaterally with 6-0HDA as described 

herein. Two \veeks later, rais 'Nere tested for amphetamine-induced rotation activity to verify the 

dopaminergic lesion. After an additional one week, baseline Al]\'ls \vere measured and rats were 

20 treated with L-dopa at 12 mg/kg and Sydnocarb at 10 and 30 mg/kg (po) for 12 days. Drug wa~ 

formulated in O.Sq.-o 1l1ethylcelluiose/O.2°/() T'Neen-RO. On days .5 and 12, AIr-..1s were scored every 

20 minutes flJf 2 hours and graphed as a sum of axial, limb, and orolingual (ALO) abnormal 

mOVCJuents (Figure 8). Treatment with this dose of L-dopa produced an increase in AIMS 

compared to baseline. Treatment with Sydllocarb via oral 008(; produced a decrease in AHvls 

25 compared to vehicle. 

Exanlple 8: Enhancement of L~dopa~nlediated Anti~akinesia: Chronic Dosing 

The effects of Sydnocarb 011 motor function in the forelimb adju8ting 8tep (FAS) test in 

unilaterally lesioned 6-0HDA ralS that \vere treated with L-dopa with and wlthout Sydnocarb for 

30 2 wef,,~ks ,,',,-ere studied. 

Drug treatment 

L-dopa was administered at a dose level of 6 mgikg (ip) along with benserazide (ip: 2 

mg/kg). Sydnocarb (10 or 30 mg!kg~ ip) or vehkle \vas administered 30 minutes prior to 
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L-dopa/benserazide. As a "priming'" step, L-dopa was adrninjstered daily by itseif for 1 vveek 

after the amphetamine rotation \vash-out period. Subsequently, Sydnocarb, along 'with L-dopa, 

\vas dosed daily for an additional 12 days. For these 6 mg/kg L··dopa studies, rats were cOInbined 

from two previous L-dopa/Sydllocarb studies and allowed a 3-\veek vvash out period. 

5 Assessment {?fL-dopa induced motor ((fixts in 6-011DA treated rats 

Spraf:,rue,·Dawley rats (H)/grollp) were i1~ie.cted unilaterally \vith 6··0HDA as de~cribed 

herein. Two \\reeks later, rats were tested for amphetamine-induced rotation activity to verify the 

dopaminergic iesion. After an additional one week~ baseline PAS was measured and rats were 

treated 'with I.-dopa at 6 mg/kg and Sydnocarb at 3 and 10 mg/kg Op) for 12 days, On day:-; 5 and 

10 12, FAS was scored once per hour for 3 hours and graphed as a ~:o affected pa\v compared to 

baseline (Figure 9). Treatment with this dose of L··dopa produced a slight increase in adjusting 

steps compared to baseline. TreaiJnent with 3 mg/kg Sydnocarb produced an increase in 

adjusting steps compared to vehicle. 

15 Example 9: Enhancement of L-dopa-medialed Anti-akinesia: Oral Dosing 

20 

The ability of Sydnocarb to be orally active was determined by examining the effects of 

Sydnocarb on motor fllnction in the forelimb adjusting step (FAS) test in unilaterally lcsiollcd 6·· 

OHDA rats that were treated with L-dopa. 

Drug treatment 

L . d .. . j . 1" (" '] (" 1 . . b . -l - ..., " ··dopa \vas a' mllllstered at a t ose levc ot } mgJ <g IP) aong wIth enscrazwe Up; L 

mg/kg). Sydnocarb (10 mg/kg, pu) or vehicle was administered 30 minutes prior to 

L-dopaibenserazide. As a "priming" step~ L-dopa \vas administered daily by itself for 1 vveek 

after the amphetamine rotaljon '\vash-out period. Subsequently, Sydnocarb, along with L-dopa, 

was dosed daily for an additiollal12 days. 

25 Assessment qj" L-dopa induced motor (-:jJ€!ClS in 6-0IiDA treated rats 

Sprague-Davviey rats (J/group) were injected unllateral1y \\lith 6-0HDA as described 

herein. l\vo \veeks later, rats V-Jere tested for amphetamine··induced rotation activity to verify the 

doparninergic lesion. After an additional one week~ baseline F AS -was measured and rats were 

treated with L-dopa at 6 mg/kg and Sydnocarb at 10 lng/kg (po) for 12 days. On day 12, PAS 

30 was scored at 60 minutes post-dose and graphed as a %) affe·cted pmv compared to baseline 

(Figure 10). Oral treatment \vith 10 mg/kg Sydnocarb produced a slight increase, and impOlianily 

no decrease; in adjusting steps compared to vehicle (L-dopa alone). 
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Ex~nnple 10: Treatlnent with Sydnocarh by Itself Does Not Cause ]Vloior or Functional 

Defidts in 6-0.HDA-lt.'sioned Rats 

The effects of Sydnocarb on abnormal involuntary moveUlents (AI~fls) in unilaterally 

lesioned 6-0HDA rats that were not treated \vith L-dopa were studied. 

5 Drug treatment 

Sydnocarb was administered at 3 mg!kg Up) to 6··0HDA··lesjoned rats once per day for 

12 days. 

Evaiuution (~l{:~rskinesia L4ler treatment }vith Sydnocarb in 6-0JIDA lesioned rats 

Sprague-Dawley rats (3/group) vvere injected uniluteraJIy with 6-0HDA as described 

10 herein. T\vo weeks jater, rats were te~ted tor amphetamine· induced rotation activity to verify the 

dopaminergic lesion. After an additional six \veeks; baseline AIJvls \vere measured and rats w·ere 

treated with Sydnocarb at 3 mg/kg Op) for 12 days. No L-dopa \vas adrniHlstered in this 

experiment. On days 5 and ] 2, A I !V!s \vere scored at 30, 90, and J 50 minutes post· dose and 

graphed a~ a sum of axial, limb, and orolingual (ALO) abnormal rnovements (Figure 11). 

] .5 Treatment with Sydnocarb alone produced nominal ATTvls, with scores approxirnatcly 20 tirnes 

Jo"vver than "vvith L-dopa treatment. 

The present disclosure is not to be limjted in scope by the specific embodiments 

disclosed in the examples which are intended as illustrations of some aspects of the disclosure 

20 and any embodiments which are functionally equivalent are within the scope of this disclosure. 

Indeed, various modifications of the disclosure in addition to those shown and described herein 

win becume apparent to those skiHed in the art and are intended to fall within the appended 

clainlS. 

A number of references have been cited, the entire disclosures of which are incorporated 

25 herein by reference. 
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'Vhat is Claimed Is: 

1. A compound of Formula Ia-l ~ Formula 1a-2, J':;ormula 1b-l ~ Formula 1b-2) Formula Ic-l, 

Formula lc-2, Formula Id··I, or Formula Id··2: 

5 (la"I), 

(1a-2), 

(lb-l ), 

10 

(lb··2), 
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(Ic- I), 

(Ic-2), 

5 

(ld-l ), 

(Td·-2), 

or a pharmaceutically acceptable salt thereof: wherein: U is C:, each R 1 is, independently, H, 

10 C1-C6alkyl, C r C6alkenyi, Cr C(,alkynyl, C 1-C6aJkoxy, C1-C(,alk"ylthio, -CN, -OH, -SH, halo, 

haloalkyl, -·N02. --N(=O);, -·C(=O)OH, ·-NH2, -CF:~, -NH(Gt ·-C6alkyl), _·N(C 1-·C6alkylh, ·-C(=O)H, 

carbalkoxy, carboxamido, alkylsulfonyI, alkylsulfonyloxy, aminosultlnyl, dialkylaminosult1nyL 

monoalkylarnlnosulfinyi, aminosulfonyl~ monoalkylaJ11ino~ulfonyl, dialky]aminosulfonyJ, 

alkybmlfonyJamino, hydroxysulfonyloxy, alkoxysuJfonyloxy, alky]sulfonyloxy, 

15 hydroxys111fonyl, alkoxysulfonyl, alkylsulfonylalkyL aminosulfonylalkyI, 
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monoalkylarninosulfonylalkyl, dialI<:ylaminosulfonylalkyl, amjnosulfiny]alkyl~ 

monoaJkylaminosulfinylalkyJ, or dlulkylaminosulfinylalkyI, 'vvhere r is O~ 1,2,3, ,4, or 5; each RL 

and R3 is, independently, H, C1-C6a1kyl, Cr-C6alkenyl, CrC6alkyny]~ C1--C6alkoxy, 

Cl-C6aikylthio~ -CN~ -OH, ··SH, halo, haloaikyl~ -NO;?" -C(::::O)OH, -NI-I?" -CF3, -NI-I(C1-C6a1kyl), 

5 -N(C 1-C6ulkyl)2, -C(=O)H, carbalkoxy, carboxarnido~, alkylsulfonyl, alkylsulfonyloxy, 

aminosulfinyl, dialkylaminosulfinyt monoaIky laminosulfinyl, aminosulfony 1, 

monoalkylaminosulfonyt dialky laminosulfony 1, alky lsulfony lamino, hy droxysulfonyloxy, 

alkoxysulfonyloxy, alkylsulfonyloxy, hydroxysulfonyl, alkoxysu]f()1)yl, alkylsu]f()ll.ylalkyl, 

aminosulfonylalkyl, rrlOnoalkylaminosulfonylalkyl, diaik'ylaminosultonylalk-yl, 

10 aminosulfinyialkyl, monoalkylaminosulfinylalkyl, dialkylaminosulfmylalk-yl, al)71, or 

arylCl-C6alkyt 'vvheren is 0, i, 2, 3, 01'4: each Ri and R5 1S, independently, H, CI-C6alkyi, 

Cr C(;alkenyJ, C2-C(,alkynyl, Cl-Cljalkoxy, C1-C\,alkylthio., -CN~ -OJ-I, -SH, halo, haloalkyl, -NO.2, 

-C(=O)OH~ ··NH,?, -CF j , -NH(C I --C6alkyl),-N(C;"C(jalkylh, ··C(=O)H, carbalkoxy, carboxamido, 

alkylsulfonyl, alkylsultonyloxy, aminoslIU'inyl, dialkylaminosulfinyl, monoalkylaminosu]finyl~ 

] 5 arninosu]fonyl, monoaJkylarninosulfonyl, dialkylmninosulfonyl, alkylsulfonYlamino, 

hydroxysuifonyloxy, alkoxysulfonyloxy. alkylsulfunyloxy, hydroxysulfonyi, alkoxysulfunyL 

alkylsulfonylalkyl, aminosulfonylalkyL monoalkylaminosulfonylalkyL 

dialkylaminosulfonylalky L aminosulfiny lalkyl, monoalkylaminosu1tlnylalky], 

dialkylaminosuiHnylalkyI, aryl, or aryIC1-C6alkyl, \vherc pis 0, 1,2,3, or 4~ \V is H or 

20 Cl-·C6alkyl~ Y is H, C1·-C6alkoxy, C]-·C6alkylthio, ·eN, -OH~ ··SR, halo, haloalkyl, "NO,?, 

-C(::{))OH, -NHz, -CF", -NJ-l(C1-C6alkyl), -N(C1-C)alkyl,h, -C(:::())H, carbalkoxy: carboxamido, 

alkylsulfonyl, alkybulfonyloxy, aminosulfinyl, dialkylaminosulfinYl, monoalkylaminosulfinyl, 

aminosuJtonyl, monoalkylaminosuHonyl, djalkylaminosulfonyl, a1kylsulfonylamino, 

hydroxysulfony loxy, alkoxysulfony loxy, alky lsulfonyloxy, hydroxysulfonyl. alkoxysu1 fony L 

25 alkylsulfony lalkyl, aminosulionylalkyl, monoalk.ylaminosulfonylalkyL 

diaikylamjnosu]fonylalkyJ, aminosulfinylaikyi, monoalkylaminosuifinylalkyi, or 

dialkylaminosulfillylalkyl; X is 0 or S; Z is 0 or S; J{7 is H or halo; Q is H, C\··C6alkyl, aryl, 

C1-C6alkylaryl, C3-C6cycloalkyl, or heteroaryl, each of which if; optionally substituted with 

-(R6 lt, where tis 0, 1,2,3,4, or 5:, R8 is H or C]-C6a1kyl; and each R6 js~ independently, H, 

30 CJ-C6a1ky1. C2-Cc;alkenyl, C2-C6aJkynyl, Cl-C6aJkoxy, C1-Cc;alkylthio, -CN5 -OH, -SH, halo, 

haloalkyl, --N02, -N(=O)2, .,C(=O)OH, "NH2, -CF.~, ··O·-S(=O)]OH, -NH(Cl'-C(jalkyl), 

-N(Cl-C6alkyI}?~, -C(=O)I-I, -C(=O)Ct-C6u1kyi, -C(=O)Cj-C6alkoxy, carbalkoxy, carboxamido~ 

alkylsulfony], alkylsu Ifonyloxy, aminosulfinyl. dialkylaminosulfinyl, monolllkylaminosulfinyJ, 

aminosulfonyl, monoalkyJaminosulfonyl, dialkylaminosulfonyl, alkylsulfonylamino, 
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hydroxysulfonyloxy ~ alkoxysu]f()nyloxy, alkylsulfonyloxy ~ hydroxysulfony], alkoxysulfonyl~ 

alkylsulfonylalkyl, aminosulfonylalkyJ, monoalkyJaminosulfonyJalkyl~ 

dialkylaminosulfonylalkyl, aminosulfinylalkyl, monoalkylaminosulfinylalkyl, or 

dialkylaminosuHinylalkyl; provided that the compound is not i) sydnocarb; ii) 

5 hydroxysydnocarb; iii) dihydroxysydnocarb; iv) N-phenykarbamoyl-3-(benzyl)-sydnonimine; v) 

N·.(3 ',4 l ··dichloropheny1)carbamoyl-·3··phenethyl·sydnonimine; vi) N··(p··chloropheny1)carbamoyI·· 

3 -phenethy lsydnonimine; vii) N -( m-trifluoromethyl )carbamoy 1-3 -phenethy Isy dnonimine; viii) 3-

(benzyJ)sydnonirnlne-N-pheny1carbamoyl; ix) 3-(p-methyl-benzyl)sydnonimine-N­

phenylcarbamoyl; x) 3-(phenylpropy])sydnonimine-N-phcnylcarbamoyl; xi) 3-(p-

10 carboxylbel1zyl)sydnonimine·· N''Phenylcarbamoyl; xii) 3·{p··fluoroben,,:y-l )sydnonimine·N·· 

pheny1carbamoyl; xiii) 3-phenethyisydnonimine-N-(3'A'-dichloro-phenyDcarbamoyl; or xiv) 3-

(p-nitrophenethYn-sydnoni.mine-N-(3',4~-dinjtro-pllenyl)carbamoyl; or a pharmaceutlcally 

15 

20 

acceptable salt thereof 

The compound, or pharmaceutically acceptab1c sah thereof, of claim 1 vvhercin each R 1 

is, indepcndently, H, C1-C6alkyJ, CrC()aJkcnyL C,-C6aJkoxy, -CN, -OH, halo, haloalkyl, -N02, 

··C(=O)OH, ··NH2, ··CF.~; ··NH(C1-C(jalkyl), ··N(Cr ·C6alkyi)2; or ··C(=O)H, where r is 1,2,3,4, or 

5. 

3. The compound, or pharmaceuticaHy a.cceptable salt thereof, of claim 1 \x/herein each RJ 

is, independently, H, C1-C6a1kyL Cj-C6alkoxy, -eN, -OH, halo, haloalkyl, -C(:::O)OH, -NH2, 

-CF 3, or -C(=O)H, where r is 1, 2, 3, 4, or 5. 

4. The C0111pound, or phannaceutically acceptable salt thereof, of claim 1 wherein each R 1 

25 is, independently, H, CI-C3a1kyl, Cl-G3alkoxy, -eN, -OH, haJo, -NT-b, or -CF~, where r is 1 ~ 2. 3, 

4, or 5. 

5. The compound, or J)harmaceutically acceptable salt thereof: of claim 1 wherein each RJ 

is, independently, If, Cl-C.~alkGxy, -OH, halo, -NH2, or -CF3, where r is 1 ~ 2, 3, 4, or 5. 

30 

6. The compoulld~ or pharmaceutically acceptable sa.lt thereot~ of claim 1 \vherein each R 1 

is, independently, H, methoxy, ethoxy, F, Cl, Br. -NH!~, or -CF3.where r is 1,2, 3,4, or 5. 
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7. The compound~ or pharmaceutically acceptable sail thereof, of claim 1 wherein each Rl 

js, jndependently, F, C1, or 13r, where r is 1,2, 3, 4~ or 5, 

8. The compound, or pharmaceutically acceptable salt thereof. of claim 1 wherein each R 1 

5 is F} \vhere r is 1,2,3,4, or 5. 

9. The compound, or pharmaceutical1y acceptable salt thereoi~ of anyone of claims 1 to R 

\vherein each R2 and R3 is, independently, l·L CI-C6a]kyl~ C2-C6alkenyl, C1-C6alkoxy, -eN, -01-i, 

halo, haloa]kyl} ··N02• -C(=O)OH, -NH2, -CF3, ··NH(C j ··C6alk.yl), -N(C 1-C6alk-'yl)2, or -C(=O)H, 

10 \vhere n is 1, 2, 3~ or 4. 

J5 

20 

10. The compound. or pharmaceutically acceptable salt thereof. of allY one of claims 1 to 8 

i ' 1 ') 1'~ < t 1 i I "" "'-1 I 'J J ('I 'I ] I "" -. ." y wnercm eac 11{- anc R' IS, !nu:penoenty, H, lrC3a "y, .,rC:,i:1 .koxy, -·eN, ··U1-1, haJo, 

haloalkyI, -N(C1-C<aIkyl)?, -N02• -NH2l or -CF~, where n is 1,.2,3, or 4. 

11. The compoU11(L, or pharmaceutically acceptable saH thereGf~ of any onc of clairns 1 to 8 

wherein each R2 and It' is, independently, H, C1"C3alkyl, ·-eN, ·-OH, halo, ··N(Cl-C~aJkyl)l' 

-NT-b, or -CF3, \,vhere n is 1,2,3. or4. 

12. The compound, or pharmaceutically acceptable salt thereof of anyone of claim~ 1 to 8 

wherein each R2 and R3 is, independently, H, C] -C3alkyl, -OH, -N(C 1-C 3alkyl},?, or halo, where 11 

isl,2,or3. 

13. The compound, or pharmaceutically acceptable salt thereof, of anyone of claims 1 to R 

25 \\I'herein each R2 and R3 is, independently, H:, F, el, or Br, where n is 1 or 2. 

14. The compound, or phannaceuticaHy acceptable salt thereof, of anyone of claims I to 8 

wherein each R2 and R3 is, independently, H, F, C1, or Hr, where n is 1. 

30 15. The compound, or pharmacclltkaHy acceptable salt thereof, of any onc of claims J to 8 

wherein R! and R ~ are both Hand n is 1. 

16. 'The compound, or pharmaceutically acceptable salt then::of of anyone of Claims 1 to 15 

wherein each 1{4 and R5 is, independently, H, C 1--C6alkyJ, C2-C(jaJkenyl, C1-C;alkoxy, --eN, .. OH, 
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halo~, haioalkyl, -NO.2? -C(=O)OH, -Nt-h, -CF3, -NH(C 1-C6alkyi), -N(C1-C6ulkyI:b, or -C(=O)1-1. 

",/here n is 1, 2, 3, or ,4, 

17_ The compound~ or pharmaceutically acceptable salt thereot~ of anyone of claims I to 15 

5 y'vherejn each R4 and R5 is, independently, H, C1-C3alkyJ, C1-C3aJkoxy, -eN, -OB, halo, 

haloalkyl, ··NO], ·NH2, or ··CF3, where n is I, 2, 3, or 4. 

18. The compound, or pharmaceulically acceptable saH thereof, of anyone of claims 1 to 15 

wherein each R4 and R5 is, independentlY, H, C1-C3a]kyl, -eN, -OR, halo, -NH1, or -CF3, where 

10 n is 1,2,3, or4. 

19. The compound, or pharmaceutically acceptable sait thereof. of anyone of claims 1 to 15 

wherc1n each R4 andR5 is, independently, H, C J --C3alkyJ, ·-CN, or halo, \\rhere n is L 2, or 3. 

].5 20. The ccnnpound, or phannaccmlcaily acceptable sait thereof, of anyone of claims I to 15 

\vherein each R4 and RS is" independently, B, F~ Cl, or Hr, vvhere n is 1 or 2. 

21. The compound. or pharmaceutically acceptable salt thereof of anyone of clairns 1 to 15 

vvhcrein each R/~ and R 5 is, independently, H, F, Cl, or Br, where n is i. 

20 

'')'j The comrlOund, or pharmaceutically acceptable salt thereof~ of anyone of claims 1 to 15 

,vherein R4 and RS are both Hand n is 1. 

23. The compound, or pharmaceutically acceptable salt thereof, of anyone of claims 1 to 21 

25 wherein Y is H, C1-C6alkoxy, -CN, -OH, halo, haloalkyI, -NI-h, or -CF3. 

24. The compound, or pharmaceutically acceptable salt thereof, of anyone of claims 1 to 21 

wherein Y is H, C j -C3alkoxy, -eN, -OH, or halo. 

30 25. The compoulld~ or pharmaceutlcally acceptable salt thereof, of anyone of claims 1 to 21 

wherein Y is H, ·,CN, ··OH, F, el, or S1'. 

26. The compound, or pharmaceutically acceptable salt thereof of anyone of claims 1 to 21 

\vbercln Y is H~, -OR, F, C1, or Hr. 
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The compound~ or phannaceUljcaily acceptable sail thereof~ of anyone of clairns 1 to 21 

wherein Y is H. 

2K The compound, or pharmaceutically acceptable salt thereof: of anyone of claims I to 27 

5 \vherein X is O. 

10 

29. The compound, or pharmaceutically acceptable salt thereo1:~ of anyone of claims 1 to 28 

wherein Z is O. 

30. The compound, or pharmaceuticaJly acceptable salt thereof, of anyone of claims 1 to 29 

\vherein Q is aryl chosen from anthracenyL indanyl, inaeny!, naphthyl, phenanthrenyl, phenyl, 

and tetrahydronaphthyl; or heteroaryl chosen from acridinyL benzirnidazoI.yL benzofuryl, 

bcnzothjenyl, benzoxazolyl, benzthiazolyl, carbazolyl, furazanyl, imidazolyL indazolyl, 

indo1inyl, indoliziny 1, indoly}, 3H -indoiyl, isobenzofuranyl, isoindolyi, isoquinolyl, isothiazolyl~ 

].5 isoxazolyl, naphthyridinyL oxadiazolyl, oxazolyl, pcnmidinyL phenanthridin.yl, phcmm1hrolinyl, 

phcna:;;Jnyl, pbcnothiazinyl, pbcnoxazinyL phthalazinyL, purinyL, pyranyl~ pyrazinyL, pyrazoly], 

pyridazinyl, pyridyI, pyrimidiny], pyrrolyl, 2H·-pyrrolylj pyrryl, quinazolinyl, 4H·-quinolizinyl. 

tetrazolyl, l,2,4-thiadiazo]yl, thianthrenyl, thiazoiyl, thienyl, triazinyl, triazolyi, and xanthenyL 

vvherc]n the aryl or hcteroaryl is optionally substituted -vvllh _(R6),~ \vhere tis 0, ],2,3,4, or 5. 

20 

31. The compound, or pharmaceutically acceptable salt thereof, of anyone of claims 1 to 29 

wherein Q is aryl chosen fforn anthracenyI, naphthyl, and phenyJ; or heteroaryl chosen iiom 

bcnzimidazolyL, benzofuryl, bcnzoxazoiyl, carbazolyl, furazanyl, imidazolyl, indazolyl, 

indolinyL indolizinyI, indolyl, 3H-indolyl, isoindolyl, isoquinolyl, isothiazolyl, isoxazolyl, 

25 naphthyridinyl, oxadiazoly], oxazolyl, purinyl, pyranyl, pyrazinyl, pyrazolyl. pyridazinyl, 

pyridy], pyrimidinyI l pynolyl~ pyrry], quinazolinyl, thienyl, triazinyl, and triazoJyl; \vherein the 

aryl or hcteroaryl is optionally substituted with _(R6
)(, where t is O~ 1, 2, 3, 4, or 5. 

32. The compound, or pharmaceuticaHy acceptable sail thereofl of anyone of clairns 1 to 29 

30 \vherein Q is aryJ chosen from naphthYl and phenyl; or hcteroaryl chosen from bcnzimidazolyJ, 

bcnzoxazolyl, imidazolyl, indazolyl, indolinyl, indolyl, isoquinolyl, isoxazolyl, oxazolyl, purinyI, 

pyranyl, pyrazinyl, pyrazolyL pyridazinyl, pyridyl, pYr1midillyl~ pyrroly]~ pyrryl, thienyL and 

triazolyl; \\lherein the aty] or heteroaryl is optionally substituted \\lith -fRD)!, where t is 0, 1, 2, 3, 

4, or 5. 
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33. The compound, or phannaceutlcaHy acceptable sait thereof .. of anyone of claims 1 to 29 

\/v'herein Q is aryJ chosen from naphthyl and phenyl; or heteroaryl chosen from benzimidazolyl, 

imidazolyl, indolyl, oxazolyl, purinyl, pyranyl, pyrazinyl, pyrazolyt pyridazlnyl, pyridyl, 

pyrimidinyI, pyrrolyl, pyrryl, thienyl, and triazolyl; \Xlherein the aryl or heteroaryl is optionally 

5 substituted "v1th -(R(\, where t is 0, J, 2~, 3, 4, or 5. 

10 

]5 

20 

25 

34. The cornpound, or phannaceutically acceptable sail thereof: of anyone of claims 1 to 29 

wherein Q is phenyl, pyridazinyI, pyridyl, pyrimidinyl. or trjazolyl, each of w'hich is optionally 

substituted ,:vith -(R6)1, where t is 0,1,2,3,4, or 5. 

35. The C0111POlH1cL or pharmaceutically acceptahle salt thereof. of anyone of claims 1 to 34 

vvherein each R6 is, independenHy, H., -CN, haloalkyL C]-C()aJkyl~ C1-C()alkoxy, -OH~ halo~ 

-N(=Oh~ ··C(=O)OH, ··NH 2, -CF,~ ··O··S(==OhOH,·N(C!,C(jalkylb ··C(=O)C 1"C(jI:dkyi, or 

-C(==O )C1-C6alkoxy. 

36. The compoUIH1, or pharmacemically acceptable salt thereof, of anyone of claims 1 to 34 

wherein each R6 is, independently, H, C j ··C3alkyl, Cl·C3alkoxy, -eN, ··OH, halo, haloalkyl, 

-Nl'b, -CF:), -N(=O~b, -C(=O)OF!~ -O-S(=OhOH, -N(Cl-C6alkylh, -C(=O)Cl-C6~dkyl, or 

-C(=O)C l-C6aJkoxy > 

37. The compound, or pharmaceutically acceptable salt thereof~ of anyone of claims 1 to 34 

wherein each R(' jt-1, jndependently~ H, C 1-C3aikyl, -CN, -OH~ halo, -NH2, -CF3, C 1-C3alkoxy, 

-N(=O)2, -C(=O)OH, -O-S(=O}zOH., -N(CI-C3alky1)2~ -C(=O)C 1-C3alkyl, or -C(=O)C1-C3alkoxy, 

38. The compound, or pharmaceutically acceptable salt thereof', of anyone of claims 1 to 34 

vvherejn each R6 is. indep(~ndenlly, H, C 1-C\;aJkYl, CI-C3alkoxy, -OH~ halo, -N(=O)2, -C(=O)OH, 

,·NH2, ··CF3, ··O··S(=O)20H, ··N(Cl .. c.~alkylht .. C(=O)C j ··C3alkyl, or ··C(=O)Cl··C.~a.lkoxy. 

39. The compound, or phannaceutlcaily acceptable salt thereof\ of anyone of claims 1 to 34 

30 wherein each R6 js~ jndependently~ H, F, ell or Hr. 

40. The compound~ or pharmaceutically acceptable salt thereo( of anyone of claims 1 to 34 

wherein each R6 is, independently, H or F. 
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41. The compound~ or pharmacemicaily acceptable sait thereof~ of anyone of clairns 1 to 40 

\.vherein U is C, 

42. The conlpound, or pharmaceutically acceptable salt thereof~ of anyone of claims 1 to 41 

5 v'vherein \V is H. 

43. The compound, or pharmaceutically acceptable sait thereof; of any one ofdaims 1 to 42 

wherein R7 is H. 

10 44. The compound, or pharmaceutically acceptable salt thereof, of anyone of claims 1 to 42. 

wherein R8 is H. 

45, The compound, or pharmaceuticaHy acceptable :-;ah thereof, of claim 1 wherein: each RI 

is" independently, E, C1-C6a1kyL C?-CoalkenyL C1-C6alkoxy, -eN, -OB, halo, haloalkyl, -NO!~ 

].5 -C(=O)OH, -NT-h, -CF~, -NI·T(C]-C6alkyl}. -N(C 1-C6alkylh, or -C(=O)I-L \\lhcre r is 1,2,3,4, or 

5; each R2 and R3 is, independently~ H" Cl-l\alkyL Cr C6uJkenyl, C j -C6uJkoxy, -CN, -OH, halo, 

1 1 11 . NO C·'" O)OH N-H' ('C' NrR- (C-' C' !h l' ''''(e' ,., l-k- 1) - C'" ")'H" " 1R oa Kyl, .. 1 I 2, .'~=, 1 _, ·'2, ,. ,r 3, "1 I .J" '(iaJnj ), ·'1\! \ ,j··C68- -Y - 2l or ... \ =l) ,WHere 

n is ], 2~ 3, or 4; each R4 and R5 is!. independentiy, H, Cl-C(}alkyl, C~ .. C6alkenyl, C1-C6Ulkoxy. 

-CN, -OH, halo, haloalkyl, -N02!, -C(=O)OH, -NH1'j -CF3, -NH(CJ-C6a1kyl), -N(C 1-C6alkyl)2, or 

20 ,·C(=O)H, \vhere n is ],2, 3, or 4; Y is H~ C j "C6alkoxy, ·,CN, "OH, halo, haioalkyl, ··NH2, or 

-CF3; X is 0: Z is 0; Q is aryl chosen from anthracenyl, indanyl, indenyl, naphthyl, 

phenanthrenyL phenyJ, and tetrahydronaphthyl; or heleroaryl chosen from acrhiinyl, 

benzimidazolyL, benzofuryI, benzothienyl, benzoxazolyl, benzthiazoiyl, carbazolyl, furazunyl, 

imidazolyl, indazolyl, indolinyt indolizinyl, indoly}, 3H,·indolyl, isobenzofuranyi, isoindolyl, 

25 isoquinolyl. isothiazolyl, isoxazolyl, naphthyridinyl, oxadiazolyl, oxazolyl, perimidinyl, 

phenanthrjdinyl~ phenanthrolin.yl, phenuzinyl, phenothiazinyl, phenoxazinyl, phthalazinyi, 

purinyl, pyranyl, pyrazinyl, pyrazolyl, pyridazinyl, pyridyl~ pyrimidinyl, p}'rrolyl, 2H-pyrrolyl, 

pyrryl, quinazolinyL 4H-quinolizinyl, tetrazolyl, 1,2A-thiadiazolyl, thianthrenyl, thiazolyl, 

thienyI, triaz.inyl, triazolyl, and xanthenyl; wherein the aryl or heteroaryl is optionally substituted 

30 v·lith -(R6)t, where tis 0, 1,2,3,4, or 5; each R6 is, independently, H, -eN, haloalkyl, C1-C6a1kyl, 

CJ··C6aJkoxy, ·OH, halo, ·,N(=Oh, -C(=O)OH, .. NH2, ··CF3, ,·O··S(=0)20H, ··N(C1··C6alkylh, 

-C(=O)C1-C6alkyl, or -C(=O)CI-C6alkoxy~ U is C; \\1 is H; R7 is H; and R8 is H. 
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46. The compound, or phannaceutjcally acceptable sait thereof) of claim 1 wberejn: each Rl 

is, lndependently~ J~{, CI-C6a11.1'1, C1-C6alkoxy, -CN, -OI-I, halo, haloalkyl, -C(=O)OH, -NH2l 

--CF.~, or ·-C(=O)H, \vhere r is L 2, 3, 4, or 5: each R2 and R3 is, independently, H, C; -C3alkyl­

C j -C3alkoxy, -eN, -OH, halo, haloalkyl, ··N(Cj-C3alkyrh~ -NO::, -NI-b, 01' -CF:;, where n is 1,2, 

5 3, or 4; each R4 and R5 is, independently, H, CJ-C:;alkyJ, C1-C,alkoxy, -CN} -OH, haJo, 

haJoalkyt ·-NO:!, -NH2, or ··Cf"::(, where 11 is 1,2,3, or 4; Y is H, Cr·C}alkoxy, ··CN, ·-OH, or halo; 

X is 0; Z is 0; Q is aryl chosen from anthracenyl, naphthyl, and phenyt or heteroaryl chosen 

from benzimidazolyl, benzofuryJ, benzoxazolyl~ carbazolyl, furazanyl, imidazolyl, indazolyl, 

indolinyl, indoliziny 1, indo1yl, 3H-indolyl, isoindolyl, isoquinolyl, isothiazolyI, isoxazoly], 

10 naphthyridinyJ, oxadiazolyl, oxazolyL purinyl~ pyranyl, pyrazinyl, pyrazolyl, pyridazinyl~ 

pyridyl, pyrimidlnyl, P.YITO]yl~ pyrryl, quinazolinyL thlenyl, triazinyl, and triazolyl; '.vherein the 

aryl or heteroarYI is oplionaHy substituted \vith _(Re\~ where t js 0, 1 ~ 2,3,4, or 5; each}<6 is, 

independently, H, CJ-·C::;aIkyl, Cl·-C.~aJkoxy, ··CN, ··OH, halo, haloalkyl, ·-NH], ·CF~, ··N(=O}2, 

-C(::O)OH, -O-S(;:::OhOH~ -N(C!-C,)alkylh, -C(:::O)C1-C>;alkyl, or -C(:::O)Cr-C()alkoxy:, U is C:, 

]5 VvT is H: RI is H; and R8 is H. 

47. The compound, or pharmaceutically acceptable salt thereof of claim 1 \vhercin: each R I 

is, independently, H, Cl-C~alkyl, C1-Cialkoxy, -CN, -OH, halo, -NI·b, or -CF~, \lv'here r is 1, 2, 3, 

4, or 5: each R2 and RJ is, independently, H, Cj -C3aJky], -CN, -OH, halo, -N(C 1-C3alkyJh, -NH2, 

20 or ··CF:" \vhere n is 1., 2, 3, or 4; each R4 and R5 is, independently, H, C] ··C3alkyL ··eN, ··OH, 

halo~ -NH::, or -CF3, vvhere n is 1, 2, 3~ or 4; Y i~ H, -CN, -OE, F, Cl, or Br; X is 0; Z is 0; Q i~ 

aryl cho:-sen fj'orn naphth:v'I and phenyl; or heteroaryJ chosen from benzjmjdazoiyl, benzoxazolyl, 

imidazolyl, indazolyl, indolinyl~ indoly!, isoquinolyl, jS\JxazoJyl~ oxazolyl, purinyl, pynmyl, 

pyrazinyt pyrazolyl, pyridazinyl~ pyridyl, pyrm1idinyL pyrrolyl, pyrryl, thienyL and triazolyl; 

25 \vherein the aryl or heteroary1 is optionally substituted with _(R6)1.~ where t is 0, 1, 2~ .\ 4, or 5; 

each R6 is, jndependentlys H, C1-C3alkyl, -CN, -OH, halo, -NH2, -CF3, C1-C3alkoxy, -N(=O)2, 

-C(=O)OH, ·-O-S(=O)20H. ··N(C; ·C3alkylh, ··C(=O)Cr C3alkyl, or ··C(=O)Cl'·C3alkoxy; U is C~ 

'Ai is H: RI is H: and R8 is H. 

30 48. The compounds or phannaceutjcally acceptable sah thereof, of cJaim 1 wherein: each R 1 

is, independently, H, C j --C3alkoxy, -OH, halo; ··NH?, or ·-CF.~, where r is 1,2,3,4, or 5; each H? 

and R3 is, independently, H~ C1-C-,alkyL -OH~ -N(CI-C.,alky])::, or halo, where n is 1, 2, or 3; 

each R4 and R5 is" indep(~ndentJy, H, CI-C3alkyl, -CN, or halo, where 11 is 1,2, or 3; Y is H, -OH" 

F, Ct, or Bf: X lS 0; Z lS 0; Q is aryl chosen. t)'om naphthyl and phenyl: or heteroaryl chosen 
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from benzimidazolyl, irnidazoJyt indolyl~ oxazo1yl, purinyl, pyranyl, pyrazinyl, pyrazo]yt 

pyridazinyI, pyridyl, pyrimidiny], pyrrolyi, pynyL thienyl, and triazolyl; \'vherelB the aJyJ or 

heteroalyl is optionally sub~titllted \vith .. (R6)1' where t is 0, 1, 2, 3, 4, or 5; each R6 is~ 

independently, H, Cl-C3alkyI, C]-C3alkoxy, -OH, halo, -N(:::O)2~ -C(::::O)OH, -NE?" -CF3, 

5 -O-S(=O)20H, -N(C 1-C3alkyl)2, -C(=O)C1-C3aJkyl, or -C(=O)Cl-CJalkoxy~ U is C; \¥ is H~ R7 is 

H~ and RB is H. 

49. The comnound. or nharmaceuticaHv accer)table salt thereof. of claim 1 \vhereln: each RI .! ,I..!..' ,_ ,I 

is, independently, H, methoxy, ethoxy, F~ Cl, Br, -NH2, or -CF_~,vvhere r is J, 2, 3, 4, or 5; each 

10 R2 and R ~ is, independently, H, F, CI, or Br, \\There 11 is 1 or 2; each Rl and R S is, independently, 

1-1. F, C], or Br, vvhere n js ] or 2; Y is H; X is 0; Z is 0; Q is phenyl, pyridazinyL pyridy], 

pyrirnidinyt l)f tliazolyl, each ofv./hich is optionally substituted \vith -(R6)t, \vhere t is 0, 1,2, 3, 

4, or 5~ each R(; is, independently, H, F, CJ, or Br~ U is C; \V is H~ Rl is H; and R
g 

is H. 

]5 50. The cmnpound, or pharmaceuticaily acceptab1c sait thcreoC of claim 1 wherein: each R 1 

C], or Br, where 11 is 1 ~ each R'~ and It') is, independently, H, F, C1, or Bf; w-here 11 is 1; Y is H; X 

is 0; Z is 0; Q is phenyl~ pyridazinyl, pyridyl, pyrimidiny 1, or tTiazoly], each of vvhich is 

optionally substituted '<vith -(R6)t, where t is O~ 1,2, 3, 4~, or 5~ each R6 is) independently, H or F; 

20 U is C: 'vV is H~ }<7 is H~ and }<8 is H" 

51. The cornpound, or phannaceuticalIy acceptable sail thereof: of claim 1 wherein: each RI 

is F, where r is I, 2,3,4, or 5; Rl and l{3 are both Hand n is I; R4 and R5 are both Hand n is 1; 

y is H~ X is 0; Z is 0; Q is phenyl, pyridazinyL pyridyL pyrilnidinyL or triazolyl, each of'which 

25 is optionally substituted \-vith -(R6 ,h, where t is O~ 1, 2, 3,4, or 5; each R6 is, independently, H or 

·F' -lJ' ("" \1 r' H< R7 • H- 1 R~' H .; IS _; '8 J8 . I; .. IS.; ano . IS. . 

52. A composition comprising a compound of Formula la-I, Formula Ia-2, Formula Jb-l, 

Fonnula Th-2~ Forrnula Tc-l, Formula Ic-2, Fonnula Id-l, or Formula Id-2: 
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(Ia- n~ 

5 
(Ib,-l ), 

(Ib-2\ 

]0 (Ic-l). 
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(lc-2), 

(Id-l ), 

(ld-2), 

or a pharmaceutically acceptable salt thereof, wherein: U is C; each R 1 is, independently, H, 

C]-C6alkyl~ Cr C6alkenyi, CrC(:;(.dkynyI, C1-C6alkoxy, C1-Cr:;aU,'ylthio, -CN, -OH, -SH, halo; 

haloalkyl, -·N02, --N(=O)?, -C(=O)OH,-NH}, -CF:~, --NH(C1--C6alkyl), .. N(C I --C6alkylh, ·-C(=O)H, 

1 () carbalkoxy, carboxamido, alkyl~ulfonyl, alkylsulfonyloxy, aminosulfiny L dialkylaminosulfiny L 

monoalkylarninosulfinyl, aminosulfonyl, monoalkylaminosulfonyl, dialkylaminosulfony], 

alkylsulfonyJamino, hydroxysulfonyloxy, alkoxysulfonyloxy, alkylsulfonyloxy, 

hydroxysllifonyl, alkoxy!'u1f~}nyt alkylsulfonylalkyl~ aminosulfonylalkyl, 

monoalkylaminosultonylalky], dialkylaminosulfonyialkyl, amil1osuifinylail<yl, 

15 monoalkylaminosuJfinylalkyl, or dialkylaminosulfinyialkyJ, .. vhere r is 0, 1.2,3,4, or 5; each RL 

and R3 is, independently. H, C1-C(jalkyl, Cr C6alkenyl, C2-C6alkynyl, C1o-C6a.lkoxy, 

C1-C6alkylthio, -eN, -OH, -SH, halo, haloalkyL -N02.~ -C(==:O)OH, -NH~~, -CF3" -NJ-I(C1-C6alkyI), 

-N(CI-C6alkylh~ -C(=O)}-T, carbalkoxy, carboxaIBido, alkylsulfonyl, alkylsulfonyloxy, 

aminosulfinyl, djalkyJaminosulfjnyl, monoaJkylaminosulfinyl, aminosulfonyl, 

20 monoalkylaminosulfunyl, dialkylaminosulfonyi, alkylsulfonylamino, hydroxysu]f~myloxy, 



- 69-

alkoxy~ulfonyloxy~ alkylsulfonyloxy, hydroxysulfonyl, alkoxysuit()j)yl, alkylsu]t()By'lalkyl, 

aminosulfonylalk-yl, monoaU.-ylamjnosuHonylalkyl, dialkylamjnosulfbnylalkyl, 

aminosulfinylalkyl~ monoalkrylaminosulfinylalkyl, dialkylaminosulfinylalk-yl, myl, or 

arylCl··C6ancyl~ \vhere n is 0, 1, 2, 3, or 4; each R4 and R 5 is, independently, H, C1-C6alkyl, 

-C(=O)OH~ ··NH2, -CF3,·NH(C j ··C6alkyl), -N(Cr·C:;alky1h, ··C(=O)H, carbalkoxy, carboxamido, 

alkylsulfony 1, alkylsulfony loxy, aminosulfiny 1, dialkylaminosu1flny 1, monoalky laminosulfinyl~ 

aminosulfonyl, monoalkylaminosuJfon.yl, dialkylmninosulfonyl, aJkylsulfonyiamino, 

hydroxysuHonyloxy, alkoxysulfonyloxy, alkylsulfonyJoxy, hydroxysulfonyl, alkoxysulfonyl, 

10 alkylsulfonylalkyl, aminosulfonylalkyC monoalkylaminosulfonylalkyL 

diaikylaminosulfonylalkyL aminosu1flnylalkyl, monoalkylaminosu1finylalkyl, 

diaikylaminosuHinyblkyi, aryl, or arylCI-C6alkyl~ vv'here pis 0. 1,2,3, or 4: \V is H or 

C1·-C(Jalkyl; Y is H, C1-C~ .. aJkoxy, C j ··C6alkyhhjo, ·eN, -OB, ·-SH, halo, haloaJkyL ··NO?, 

-C(:::{))OH, -NFl?, -CF", -NH(C1-C6alkyI), -N(C1-C(}alkylh, -C(:::O)H, carbalkoxy~ carboxamido~ 

].5 alkylsulfonyl, alkylsulfonyloxy, aminosulfinyl, dialkylamlnosulfinyl, monoalkylaminosuHlnyl, 

aminosul fony 1, monoaJky laminosulfony 1, di alky laminos ulfony 1, alky lsulfony lamino, 

hydroxysulfonyloxy, aikoxysulfonyloxy, alkylsulfonyIoxy, hydroxysulfonyL alkoxysulfonyl, 

alkyIsulfonylalkyl, aminosulfonylalkyl, monoalJ.;:ylaminosulfonylalkyL 

diaikylaminosuH()nylalkyl, aminosulfinylalkyt monoalkylaminosulfinylalkyJ, or 

20 dialkylamillosuHinylalkyl; X is 0 or S; Z is 0 or S; }(7 is H or halo; Q is H, C1··C6alkltl, ar,YC 

C 1-C>;alkylaryl, C3-C6cyc1oalkyL or heteroaryL each of"vhich is optionally substituted with 

-(RG)l, \vhere t is 0, 1, 2, 3,4, or 5:, R g is H or C1-C6alkyl; and each R6 js, independently, H~ 

C]-C6alkyJ, C2-Csalkenyi, Cr C6alkynyl, C j -C6alkoxy, C 1-C6alkylthio, -eN, -OH, -SH, halo, 

haloalkyl, ··N02, -N(=O}2, ··C(=O)OH,-NH2, ··CF.~, ··O··S(=O)/JH, ·-NH(C1·-Cfjalkyl), 

25 -N(Cj-C6alky1)?, -C(=O)H, -C(=O)Cl-C6a1kyi, -C(=O)CI-C6alkoxy, carbalkoxy, carboxamido~ 

alkylsulfonyl, aJkylsulfony]oxy, amino8ulfinyl, diaJkylaminosulfinyl, monoaikylaminosulfinyl, 

aminosulfonyl, monoalky 1aminosulfonyl, dialky laminosulfony 1, alkylsulfony lamino, 

hydroxysu1f<')l1yloxy, alkoxysu1f(Jnyloxy, alky lsuHlmyloxy, hydroxysulfony 1, alkoxysulf()llY L 

alkylguJt()nylalkyl, arnjnosuifonylalky 1, monoalky laminosulfonylalkyI., 

30 dialkylaminoslllfonylaJkyt aminosuJtlnyialkyJ, monoalkylaminosulfinyla]kyl~ or 

dialkylaminosulfinylall(yI; provided that the composition does not comprise sydnocarb, 

hydroxysydnocarb, or dihydroxysydnocarb in combination \vith an anti-epileptic agent or L­

dopa. 
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53. The composition of daim 52 further comprising a phannaceuticaJ1y acceptable carrier. 

54. The composition of c1airn 52 further comprising another therapeutic agent is an anti-· 

Parkinsonian agent, an agent used to treat dyskine~ias. or an agent that induces dy~ldnesias. 

55. The composition of claim 54 wherein the anti-Parkinsonian agent is chosen from: 

an agent used for dopamine replacement: a dopamine uptake blocker, a dopamine agonist, an 

anti-cholinergic agent, an :MAO inhibitor, and a COl'v1T inhibitor. 

10 56. The composition of c1aim 55 \vherein the agent used for dopamine replacement is 

L-dopa or L-dopa/carbldopa. 

J5 

57, The composition of claim 55 \vherein the doparninc uptake blocker i~ modafinil, 

benocyciidine" or amfonelic acid. 

58. The composition of claim 55 \vh(~rcin the dopamine agonist is apomorphine, 

bromocriptinc, cabcrgolinc, lisuridc. pergolide, ropiniro1c, pramipcxoIc, or rotigotinc. 

59. The composition of claim 55 wherein the <imi-cholincrglc agent is trihyexyphenidyl or 

20 bCl1zatropine. 

25 

30 

60. The composiUon of claim 55 \vherein the IViAO inhibi10r is selegiline or ginko biloba. 

61. The composition of claim 55 wherein the C011T inhibitor is to1capone or entacapone. 

62. The composition of c1airn 54 wherein the agent used 10 neat dyskinesias ls cho~en from: 

a glutamate receptor antagonist, an A!v1PA receptor, a mGluR5, a. glutamate release inhibitor, an 

opioid, a serotonergic agent, a (iARA compound, an adenosine compound, a cannabinioid, an 

adrenergic, a hlstamine~ a cholinergic agent, tamoxifen, sildenafil, and Uk-343,664. 

63. The compo~itjon of c1aim 62 wherein the glutamate receptor antagonist is amantadine, 

dextrorphan, dextromorphan. i'v1K-801, or Co-l 01 ,244/PD-174A94. 
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64. The composition of claim 62 wherein the AI\1PA receptor 1S retigabine, flupirtjne, 

topirimatc, GYK-47 ,261, or IEiVt-1460, 

65. The composition ofc1ailu 62 \vherein the mGluR5 is IV1RZ-8676, AFQ056, 

5 ADX-48,62 1, 2-1vfethyl-6-(phenylethyny J)pyridine) Of 3-((2-1vfethyl-4-

thiazolyl)ethyny1)pyridille. 

66. The composition of claim 62 wherein the glutamate release inhibitor is riluzole or 

naf'tazone. 

10 

67. The composition of claim 62 wherein the opioid is U50-4X8, morphine, meperidine, or 

methadone. 

68. The composition of claim 62\vherein the serotonergic agent is buspirone, dozapine; 

15 quetiapine, 3,4-mcthylcncdioxy-N-mcthamphetmninc. pimavcI1sedn, ritanscrin, citalopram. or 

fJuoxetine. 

69. The c(lmposition of claim 62 wherein the GABA compound is diazepam or zolpidem. 

20 70. The composition of claim 62 \vhercin the adenosine compound is istradcfylline or 

preladenant. 

71. The composition of claim 62 wherein the cannabinioid is rimonabant or nabiloneo 

25 ,,'"' fL. The composition of claiul 62 wherein the adrenergic is Idazoxan, "'>{ ohimbine, 

Rauwolscine, FjparnezoJc, or and propranolol. 

73. The composition of claim 62 wherein the histarnine is famotidine, immepip, or lmetit. 

30 74. The composition of claim 62 wherein the cholinergic is nicotine, rivastigm.inc, or 

donepeziL 

75. The composition of claim 54 wherein the agent that induces dyskjnesias is chosen from 

an anti-psychotic agent. 
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76. The composition of daim 75 wherein the anti-psychotic agent is chlorpromazine, 

metoc1opramide~ promethazine, oJanzapinc, risperidone, dozapine, or aripiprazo1e. 

77. A formulation lor oral administration in the fOffi) of a tablet, gel-cap, or capsule 

5 cornprising fiom about 1 mg to about 1000 mg of a compound of FormuJa 1a-1, Formula Ja-2, 

Formula Ib··1, Formula Ib·-2, Formula 1c- L Formula lc··2~ FODnula Id-l, or Formula Id··2: 

(R\ I (CR4R5
) -y 

0-, (CR2R3)o!-W:7 
- I~ R8 (eN '\ e I 

~--.x NyN'Q 
Z 

(Ia··] ), 

10 (1a··2), 

(Ih·1 ), 

(Ih·2), 
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(Ic-l ), 

(lc-2), 

.5 

(Id-l), 

(Id··2), 

or a pharmaceutically acceptable salt thereof: wherein: U is C; each RI is, independently, H, 

J 0 C1-C6alkyJ, CrC~.alkenyl, Cr C(,alkynyl, C1-C6aJkoxy, C1-C(:,al1:ylthio, -eN, -OR, -SH, halo, 

haloalkyi, ··N02~ -N(=O)}, ··C(=O)OH, ··NH2, ··CF:~, ··NH(C1··C6alkyl), ··N(C1-·C6alkyl)2, ··C(=O)H, 

carbalkoxy, carboxamido, alkylsulfonyl, alkylsulfonyloxy, aminoslilfinyL dialkylaminosu1tlnyl, 

monoalkylarninosulfinyi, aminosult~myl, monoalkylamino~uifunyl, dialkyJaminosulfonyJ, 

aJkylsulfonylamino, hydroxysulfonyloxy, alkoxysuJfollyloxy, alky]su]fonyloxy, 

15 hydroxysulfonyl, alkoxy:-;ulfol1yL alkylsulfonylalkyL aminosulfonylalkyl, 
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monoalkylmninosulfonylalkyl~ dlalkylaminosuJfonylalkyl, amjnosu1finyialkyl~ 

monoalkylaminosulfinyialkyl, or dialkylaminosulfinylalkyl, vvhere r ls O~ 1,2,3,4, or 5; each R:! 

and R3 is~ independently, H. CI-CGa]kyl~ Cr ·C6alkenyl, Cr C6alkynyl, C1·-C()alkoxy, 

CJ-C6alkylthio~ -CN~ -on, -SH, halo, haloaH::yl, -NO:.;" -C(::::O)OH, -NH2, -CF3, -NH(C j -C6alkyl), 

:; -N(Cl-C6a]kyl)2~ -C(=O)H, earbalkoxy, carboxamido f, alkylsulfonyl~ alkylslllfonyloxy, 

anlinosulfiny 1) dialkylamim:,lsulfiny L monoalk:ylaminosulfiny 1, aminosulf()l1Y 1, 

rnonoalkylaminosulfonyl~ dlalkyiarninosulfonyl, alkylsulfonyiamino, hydroxysulfonyloxy, 

alkoxysulfonyloxy ~ alkylRult()nyloxy, hydroxysulfonyL alkoxysu]f()11yl, alky lsu]f()11ylalkyL 

amin08ulfonylalkyl, rIlOnoalkylaminosulfonylalkyl, dial1:ylaminosulfunylalk-yl, 

10 aminosulfinylalkyl, monoalkylaminosulfinylalkyl, dialkylaminosuIfinylalkyL al)T!, or 

aryICl-C6alkyI} where n is 0, I, 2, 3, or 4; each R"! and R S is, independently, H, Cl-C6alkyl, 

CrCcialkeny], C2-C(;fllkyny.l, Cl-C6alkoxy, C1-Cca1kylthio, -CN~, -Orf, -SH, halo, haloalkyl, -N02~ 

-C(=O)OH, ··NH], -CF_~, -NH(C j ··C6alkyJ),-N(C>-C(jalkylh, ··C(=O)H, carbalkoxy, carboxamido, 

alkylsulfonyl" alkylsulfonyloxy, aminosulfinyl, dialkylaminosulfinyl, monoalkylaminosulfinyl, 

].5 aminosulf()nyl, monoalky1aminosuJfonyl, dialkyImninosulfonyl, alkylsulfonylamino, 

hydroxysulfoH.V1oxy, alkoxysulfonyloxy. alkyJsuH(myloxy, hydroxysulfonyi. alkoxysulfonyl, 

alkylsulfonylalkyJ. amino~uH~)nyIalky], monoaikylaminosulfonylalkyl, 

dialkylaminosulf()l1ylalky 1, aminosulflnylalkyl~ monoalkylaminosulfinylalky 1, 

dialkylaminosuHinylalkyl, aryl, or arylC~-C6alkyl, \vbere pis 0, 1,2,3, or 4~ \V is H 01' 

20 CI ··C()alkyl; Y i~ H, C1-C>:;alkoxy. C1-·C6alkylthio, -eN, -OH, ··SH, halo, haloalkyl, ,-N02, 

-C(:=::())OH, -NH:;" -CF", -NI-i(CI-C6a1kyl), -N(C1-C)alky1h, -C(~::O)H, carbalkoxy, carboxamido, 

alkylsulfoDyt alkylsuJt()llyloxy, aminosuifinyl, dialkylaminosulfinyi, monoalkyJaminosulfinyt 

amino8ultonyl, monoalkylaminosultonyl, djalkylaminosulfonyl, alkylsulfonylamino, 

hydroxysulfonyloxy, alkoxysulfonyloxy, alkylsulfonyloxy, hydroxysulfonyl, alkoxy~ulfol1yl, 

25 alkylsulfony lalkyl, aminosulfonyla]kyl~ monoalkylaminosulfonylalkyL 

dialkylaminosult()11ylalky 1, aminosulfinylaikyi, monoaJkylaminosulfinylalkyl, or 

dial1..'Jllaminosulfillylalkyl: X is 0 or S; Z is 0 or S; R7 is H or halo; Q is H~ (\-·C6a11..·)'1, al)ll, 

C1-C6alkylaryL C3-C6cyc1oalkyL or heteroaryl, each of which if; optionally substituted with 

_(RG)j, where t is 0, 1,2, 3,4, or 5; Rt; is H or C1-C6a1kyl; and each R6 is, lndependently~ H, 

30 C1-C6alkyl. C2-C6alkenyi, Cr C6a]kynyl, C1-C6aJkoxy, C1-C6aU.-ylthio, -CN~ -OH, -SR, halo, 

haloalk:yl, -·N02~ ·-N(=O}~, -,C(=O)OH, ,-NH2, -CF:~, -O··S(=O)~lOH~ -NH(Cl'-C(jalk:yl), 

-N(CI-C6alkyI}?~ -C(=O)H, -C(=O)C1-C6alkyi, -C(::::O)Cj-C6ulkoxy, carbalkoxy, carboxamido~ 

alkylsulfonyl, alky1sulfonyloxy, aminosulfinyl, dialkylaminosulfinyl, monoalkylaminosulfinyL 

aminosulfonyl, monoalkyJaminos1.l1fonyl, dialkylaminosulfonyl, alkylsu1t~)nylamino, 
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hydroxysuifonyloxy, alkoxysulfonyloxy, alkylsuifonyloxy, hydroxysulfonyl, aJkoxysulfollyl, 

alkyTlsulf()Uylalkyl, amjnosulfonylalkyl, monoalkyJa1ninosulfonylalkyl~ 

dialkylaminosulfonylalkyl, aminosulfinylalkyt monoalkJTlamino~ulfillylalkyl, or 

dialkylaminosuJfillylalkyl; provided that the formulation does not comprise sydnocarb, 

5 hydroxysydnocarb, or dihydroxysydnocarb in combination \vith an anti-epileptic agent or L-

dopa. 

78. The f()rmuJatlon of claim 51 further cOlnprising another therapeutic agent chosen from: 

an anti-Parkinsonian agent, an agent used to treat dyskinesias, or an agent that induces 

1 0 dyskillesia~ .. 

79. /\ method of treaUng a dyskinesia or another disorder in a mammal comprlsing 

administering to the mammal in need thereof an eftcctive amount of a compound of Formula 

la-I, Formula la-2, Formula Ib-·l, Formula Ib-·2, Formula lc-], Formula Ic~2, Formula Id-1, or 

].5 Forrnuia Td-2: 

(Ia-l ), 

(Ia-2), 

20 
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rIb-l ), 
\ ' 

fIb-X). 
\ 

5 (Ic-! ), 

(lc-2), 

fId-l ). \. 

]0 
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(Id-2\ 

or a pharmaceuticaHy acceptabk salt thereof, wherein: TJ is C; each R 1 is, independently, H, 

Cl-C6alkyL C2 .. C.salkenyL C2-C6alkynyl, C1-CGalkoxy, C1-C6aLkyT lthio, ··eN, ··OH, ··SH, halo, 

haloalkyi, -N02, -N(::::Oh, -C(:::O)OH, -NHz, -CF3, -NH(C1-C6alkyl), -N(CJ-C6alkylh~ -C(:::{))H, 

5 carbaJkoxy, carboxamido~ alkylsulfonyL, alkylsulfonyloxy, amino8ultlnyJ, diaikylaminosuHinyL 

monoalkylaminosultinyl, am'inosulfonyl, monoalkylaminosulfonyl, dialkylaminosulfonyl, 

alkylsulfonylamll1o, hydroxysulfonyioxy, alkoxysulfonyloxy, alkylsulfonyloxy, 

hydroxysuifi)nyl, alkoxysuIfoDyl~ alkylsulfonylaikyL amjnosulfonylalkyJ, 

mOlloalkylaminosulfonylalkyl, dlalkylaminosuIfonylaLkyl, amJnosulfinyialkyt 

10 monoalkylaminosulfinylalkyl, or dialkylaminosulfinyialkyl, where r is 0) 1, 2, 3, 4, or 5; each R? 

and R3 is, independent1y, H} Ct-C6a1kyl, C?-C6uJkenyl, C?-C6uikyny], Cl-C6alkoxy, 

C1-C{lulkylthio, -eN, -OH, -SH, halo, halo(llkyi, -N02, -C(=O)OH, -NH2, -CF:J, -NH(C1-C()ulkyl}, 

·N(C:-C(jaJkylh, _·C(::·O)H, ca.rbalkoxy, carboxarnido~ aJkylsu.lfonyL alkylsulfonyloxy, 

aminosulfinyl, dialkylaminosuJt1ny 1, monoalkylamjnosulfiny 1, aminosulfonyl, 

15 monoalkylaminosult~)nyl, dialkylaminosu!fonyi, alkylsulfonylamino, hydroxysu]f()nyioxy, 

alkoxysulfonyloxy~ alkyIsulfonyloxy, hydroxysulfonyl, alkoxy~u]tonyl, alkyJsuJtonylalkyJ, 

aminosulfonylalkyj, monoaLkylaminosulfonylalkyl, dialkylaminosulfonyla11:yl, 

aminosulfinylalkyl, monoalkylaminosulfinylaLkyl, dialky laminosuHlnylalkyl, aryl, or 

arylC1-C6aJkyt \vhere n is 0,1, 2, 3~, or 4~ each R4 and R 5 is, independently, H, C j -C6alkYI, 

-C(=:::O)OH, -NH;;, -CF3, -Nl-1(C1-C6alkyl); -N(Cl-C-;alkyl}z, -C(:::O)H; carbalkoxy~ carboxamido, 

alkylsulfonyl, alkyIsulfonyloxy, aminosuH'inyl, dialkylaminosulfinYl, monoalkyJaminosulfJnyl, 

aminosulton y 1, monoatky laminosulfony 1, dialky luminos ulfony t alky1s ulfony lamino, 

hydroxysulfony loxy. alkoxysulfony loxy, alky 18ulfonyloxy, hydroxysulfony 1, alkoxysu Ifony 1, 

25 alkylsulfonylalkyI, amino3ulfonylaH(yl, monoalkylaminosulfonylalkyL 

dialkylaminosuifonylalkyJ, aminosulfinylalkyl, monoaJkylaminosu]tlnylalky]~ 

dialkylaminosulfillylalkyl, aryl, or arylC1"CGalkyl~ where pis 0, 1,2,3, or 4; \V is H or 

C1-C6alkyl: Y is H, Cl-C6alkoxy~ CI-C6alky1thio~ -eN, -01-1, -SH, halo, haloaU:.-yl, -NO!, 

-C(=O)OH, -NH2 .. -CF3, -NH(CI-C6a1kyl), -N(CI-C6a1kyfh, -C(=O}H., carbalkoxy, carboxamido, 

30 aU.J/lsulfonyl, alkylsuJfonyloxy, aminosulfinyl, dia.lkylamlnosulfinyl, monoaikylarninosulfinyl, 

aminosulfonyl, monoalkylaminosulfonyl, dialkylaminosulfonyl, alkylsulfonylamino, 

hydroxys ulfony lox y ~ aikoxysulf ony loxy, alkybu!fonyloxy, hydroxysulfony L alkoxysulfony l~ 

alkylsu Iff_my lalkyl .. uminosulfonylalkyl, monoalkylaminosuJfonylalkyL 
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djalkylarnillosulfonylaJkyl~ aminmmJflnylalkyJ, monoalkylamjnosulfinyla1kyl, or 

djalkylaminosulfinylalkyl; X is 0 or S; Z is 0 or S; Rl is tl or halo; Q is H, C1-C6a1kyl, aryl, 

C1··C6alkylaryi, C3-C6cycloalk-yl, or heteroaryl, each of\vhich is optionally substituted with 

-(R6)t, \vhere t is 0, 1,2, 3, 4~ or 5; RS is H or Cl~C6alkyl; and each R6 is, independently, 1-1, 

5 C1-C6alkyl, CrC6alkenyl~ Cr C6alkynyI, C j -C6alkoxy, C1-C6alkyhhio, -eN, -OR, -SH, halo, 

haJoalkyL -N02, ·N(=O)2, ··C(=O)OH, ··NH2, ··CF3~ ··O··S(=OhOH, ··NH(C1-C6alkyl), 

-N(C1-C6alkylh, -C( :::O)E, -C(::::())C] -CGalkyL -C(===O)C1-C6alkoxy, carbalkoxy, carboxamido, 

alkylsulfon.yl, alkylsulfonyloxy, arninosuifinyl, dialkylaminosulfinyl, monoalkyJaminosulfinyl, 

aminosu]tonyl, monoaJkylaminosuJfonyl, dialkylaminosulfonyl, alkylsulfonylamino, 

10 hydroxysulfony ioxy, alkoxysu1fony loxy, aLley lsulfony loxy, hydroxysulfony 1. alkoxysu lfony 1, 

alkyIsulfonylalkyl, aminosulfonylalkyl, monoalkylaminosulfonylatkyl, 

dialkylaminosulfcmylalkyl, aminosulfiny1alkyl, rnonoalkylaminosulfinylalkyJ, or 

dialkylamjnosulfinylalkyl~ or pharmaceutically acceptable salt thereof, \vherein the another 

disorder is restless leg syndrome (such as drug-induced or idiopathic), a drug-induced dy~tonja, 

].5 chorea (such as J-funtingl0n's diseasc, toxin-induced chorca, Sydenhum's chorea, Chorea 

gravidarum~ Vvrllson~s disease, drug-induced chorca~, and metabolic and endocrine-related 

chorcas), a tic (such as [I1otOf, phonic, simpic, complc:x, and TourcHe syndrome), a dystonia 

(such as acute, generalized, focaL, segmental; sexual, intermediate, psychogenic, and Acute 

Dystonic Reaction), Sodemytopic Parkinson':>;, a stercotypic movement disorder (such as 

20 movelnent disorder related to autism, genetic~ and childhood), obsessive compUlsive dis0rder, 

narcolepsy (such as cataplexY)l translnissible spongifonn encephalopathies (such as Creutzieldt­

Jakub disease and Kuru), neuroacanthocytosis, seizure and convulsions, alhetosis (~mch as 

related to Huntington's Disease~ asphyxia) neonatal jaundice, and stroke), or cerebral palsy. 

25 80. The method of claim 79 wherein the mammal is a human. 

81. The method of claim 79 or claim 80 vvherein the administration is oraL 

8') The method of anyone of claims 79 to 81 wherein the dyskinesia is levodopa-induced 

30 dyskinesia, chronic or tardive dyskinesia, or orofacial dyskinesia. 

83. The method of claim 82 wherein the levodopa-induced dyskinesia is off-period 

dystonia, diphaslc dyskinesia., or peak-dose dyskinesia. 
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84. A compound, or pbarmaceuticaHy acceptable sait thereof, of anyone of claims j to 51 

for treating a dyskinesia (such as h.~vodopa-induced dyskinesia, chronic or tardive dyskinesja~ 

and orofacial dyskinesia), restless leg ~yndrome (such as dmg.-induced or idiopathic\ a dnlg .. 

induced dystonia, chorea (such as Huntington's disease, toxin-induced chorea, Sydenham's 

5 chorea, Chorea gravjdarum, \Vilson ~s disease, drug-induced chorea, and metabolic and 

endocrinc--related choreas), a tic (such as motor, phonic, simple .. complex, and TourcHe 

syndro:me), a dystonia (such as acute, generalized, t()caI, segmentat sexual, intermediate, 

psychogenic, and Acute Dyston.ic Reaction), Sodemytopic Parkinson's, a stereotypic movement 

disorder (such as movement disorder relatcd to autism, genetic, and childhood), obsessi'i,lc 

] 0 compulsive disorder, narcolepsy (such as cataplexy), translIlissib1e spongiform encephalopathies 

(such as Creutzfeldt-Jakob disease and Kuru), nenfoacanthc}cytoslS, seizure and cOl1vubions, 

athetosis (such as related to Huntillgton~s Di~ease, asphyxja~ neonatal jaundice, and stroke), or 

cerebra.l palsy_ 

15 85. A cOlnpound, or phannaceuticaHy acceptable saH thereof, of anyone of claims I to 51 

for use in the manufacture ofa medicament for treating a dyskinesia (such as h.:vodopa-induced 

dyskinesia, chronic or tardive dyskinesia, and orofacial dyskinesia), restless leg syndrome (such 

as drug-induced or idiopathic), a drug-induced dystonia, chorea (such as Huntington's disease, 

toxin-induced chorea, Sydenham's chorca, Chorea gravidarum, Vhlson's disease, drug-induced 

20 chorea, and metabolic and endocrine-Telated choreas), a tic (such as motor, phonic, simple, 

complex, and Toureite syndrome), a dystonia (such a~ acute, generalized~ focal, segmental, 

sexual, intermediate, psychogenic, and Acute Dystonic Reaction), Sodemytopic Parkinson"s, a 

stereotypic movement disorder (such as movement disorder related to autism, genetk, and 

childhood), obsessive compulsive disorder, narcolepsy (such as cataplcxy), transmissiblc 

25 spongifonn encephalopathies (such as Creutzfe1dt-Jakob disease and Kunt), 

neuroacanthocytosis, seizure and convulsions, athetosis (such as reiated to Huntington's Disease, 

asphyxia, neonatal jaundice, and stroke), or cerebral palsy. 

86. Use of a compound. or pharmaceutically acceptable salt thereof, of anyone of daims 1 

30 to 51 for treating a dyskinesia (such as levodopa-induced dyskinesia, chronic or tardive 

dyskinesia, and orofacial dyskincsia), rcstless leg syndromc (such as dnlg.-il~duced or idiopathic), 

a drug-induced dystonia, chorea (such as HUlltington's disease, toxin-induced chorea, 

Sydenham~s chorea, Chorea gravidarum, \Vilson's disease, drug-induced chorea~ and rnetabolic 

and endocrinc-rdatcd choreas), a tic (such as motor, phonic, simple, complex, and Tourctte 
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syndrome), a dystonia (such as acute, generalized, focal, segmental, sexual, lntermediate, 

psychogenic! and Acute Dystonic Reaction)? Sodemytopic Parkinson's, a stereotypic movement 

disorder (such as movement disorder related to autism, genetic, and childhood), obsessive 

compulsive disorder, narcolepsy (such as cataplexy), transmissible spongiform encephalopathies 

5 (such as Creutzfeldt-Jakob disease and Kuru}, neuroacanthocytosis, seizure and convulsions, 

athetosis (such as related to Huntington's Disease, asphyxia~ neonatal jaundice, and stroke), or 

cerebra! palsy. 

87. Use of a compound. or pharmaceutically acceptable salt thereof, of anyone of claims 1 

10 to 51 in the manufacture of a medicament for treating a dyskinesia (such as levodopa-·induced 

dyskinesia, chronic or tardive dyskinesia, and orofacial dyskinesia), restless leg syndrome (such 

as drug-induced or idiopathic), a drug-induced dystonia~ chorea (such as Hunllngton's disease, 

toxin-induced chorea, Sydenham's chorea, Chorea gravidarum, \Vilson's disease, drug-induced 

chorea, and metabolic and endocrine-related choreas), a tic (such as motor, phonic, simple, 

15 complex, and Tourettc syndrome), a dystonia (such as acute, generalized, focal, segmental, 

sexual, intennediate" psychogenic, and Acute Dystonic Reaction) Sodemytopic Parkinson's, a 

stercotypic movement disorder (such as movement disorder related to autism, genetic, and 

childhood), obsessive compulsive disorder, narcolepsy (such as cataplexy), transmissible 

spongifonn encephalopathies (such as CreutzieJdt-Jakob disease and Kuru), 

20 neuroacanthocytosis, seizure and convulsions, athetosis (such as related to Huntington's Disease, 

asphyxia, neonataljaundice~ and stroke), or cerebral palsy. 

88. A method of treating a sleep disorder characterized by disrupted sleep schedule in a 

mammal comprising administering to the mammal in need thereof an effective amount of a 

25 compound of Formula 1a-] ~ Formula Ia-2. Formula Ib-l , Formula Ib-2, Formula Ic-l , Formula 

1c-2, Formula Jd-l ~ or Formula Id-2: 

(R\ I (CR4R5
) -y 

0-, (CR2R3)o!-W:' 
- I~ R8 EDN '\ e I 

" N~N, 
N-.... II Q 

X Z 

(Ia-l)~ 
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(Ib-1L 

5 

fIb-2), 
" 

(Ie-I), 

]0 (Ie-2\ 
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(Id-l ), 

(Id-2), 

5 or a pharmaceutica ily acceptable salt thereof, 'wherein: U is C; each R 1 is, independently, H, 

C1-C6alkyl, Cr Ce.alkeny!, C2-C:;alkynyl, C1-CsaJkoxy, C1-C6alkylthio, -eN, -OR, -SH, halo, 

haloaJkyl, -·N02, ·-N(=O}" -,C(=O)OH, ,-NH2, -CF3, -·NH(C1·-Cr,alkyl), -·N(C1-,C6alkylh, ·-C(=O)H, 

carbalkoxy, carbuxamido, aikybulfonyi, alkybulfonyloxy, aminusu1flnyl, dia!kylaminosu1finyl, 

monoalkylarninosulfinyi, aminosulfonyl, monoalkylaminoflulfonyl, dialkyJaminosu1i(.myl, 

10 alkylsulfonylamino, hydroxysulfonyloxy, alkoxysulfonyloxy, alkylsuJfonyloxy, 

hydroxysulfonyl, alkoxysulfonyl, alkylsulfonylalkyl aminosulfonylalkyl, 

monoalkylarninosuJfonylaikyl, dlalkylarninosuJthnylalkyl, amjnosuJfinylalkyi, 

111onoaJkylarninosulfinylalkyJ, or dialkylaminosulfinyialkyl, "vhere r is O~ 1, 2~ 3, 4, or 5; each RL 

and R3 is, independently. H, C1-C(jalkyl, Cr-C6alkenyl, Cr-C6alkYl1yL C j ·-C6a1koxy, 

15 Cl-C6alky1thio~ -CN~ -OH, -SH~ halo, haloalkyl~ -NO?, -C(:o:;O)OH~ -NH!, -CF3, -NH(Cj-C6alkyl), 

-N(C1-C6aJkylh, -C(=O)H, carbalkoxy, earboxamldo~ aJkylsulfonyl, alkylsuJJonyloxy, 

aminosulfinyl, dialkylaminosulfjnyl, monoalkylaminosulfinyl, aminosult<.myl, 

monoalkylaminosulfony]~ dialkylaminosu]fonyi, alkylsulfonyiamino, hydroxysulfonyloxy, 

alkoxYflulfonyloxy., alkylsulfonyloxy, hydroxysuH()l1yl, alkoxysu]f(.1nyl, alkyJsuJfonylalkyL 

20 aminosulfonylalk-yl, monoalky!amjnosulfonylalkyJ, diaH..ryiaminosuJtonylalkyJ, 

aminosulfinylallryL monoalkylaminosulfinylalkyl, dialkylaminosulfinylalkyL aryl, or 

aryIC)-C6alkyI, ,",vhere n is 0, 1,2, 3, or 4; each R"l and R5 is, independently, H~ Cl-C6alkyi, 

C!-C(;aikenyl, CrC~(i~dkynyl, CI-C6alkoxy, C1-C(,aikylthio, -eN, -OH, -SH, halo, haloalkyl, -NO~, 

-C(=O)OH, -NH2, -CF:;. -NH(C 1-C6alkyJ), -N(C,-C6alkylb, -C(=O)H, carbalkoxy, carboxamldo, 
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alkylsulfonyl, alkylsulfonyloxy~ aminosuifinyl, dialkylamlnosulfinyi, monoalkylaminosulfinyl, 

aminosu]fony 1, monoa]k y laminosuJfony 1, dlatky laminosuJJony 1~ alky lsulfony iamino, 

hydroxysulfony I oxy, a lkoxys ulfony lox>" alky Is u Hony 1 oxy, hydroxysu Ifony L alkoxysulfonyl, 

alkylsulfonylalkyl, aminosulfonylalkyl, monoalkylaminosulfonylalkyl, 

5 dialkylaminosulfonylalky L aminosulfinylalkyl, monoalkylaminosulfinylalkyl, 

dialkylamillosulfinylalkyL aryl, or arylC1 -CGalkyL where p is 0, 1, 2, 3, or 4; \V is H or 

C1-C6alkyl; Y is H, C1-C6alkoxy. C 1-C6alkylthio, -eN, -OB, -·SH, halo, haloalkyl, -NO?, 

-C(=O)OH, -NE2, -CF3, -NH(C1-C6a]kyl), -N(CI-C6alkyJ)2, -C(=O)H, carbalkoxy, carboxarl1ido, 

alkylsulfonyl, alkyIsuJfonyloxy, aminosuifinyJ, dialkyIamlnosulfinyi, monoalkyJaminosulfinyl~ 

10 aminosulfonyl, monoalky laminosu Ifony 1, dialky laminosulfony 1, alky lsulfony lamino, 

hydroxysulfony]oxy~ alkoxysulfonyloxy, alkybul:tonyloxy, hydroxysulfonyl, alkoxysulfonyl, 

alkylsulfonylalkYl, aminosulfonylulkyl, monoalkylarninosulfonylalkyl, 

dialkylaminosuIfonylalkyl, aminosultl1Jylalkyl, iT]onoalkylaminosulfinyJa,lkyl, or 

dialkylaminosulf1nylalkyl; X is 0 or S; Z is 0 or S; R 7 isH or halo; Q is H. C:-C(ialkyl, aryl, 

15 C1-C6a1kyJary 1, C.,,-C6cyc1oalkyL or hctcroaryl, each of \vhich is optional1y substituted ,vith 

rR G) ,,]. '-"1';'0 1'1'" A' -"·'I)f):'H1'r(' C-··'lk 1·"1,, ,,1}-)6-.,; ,~, 'l~'~)r;tlr H' -( " ,I, "\ leIt,;;: IS.", ,:., .J, -I, 01 ./, :'\ IS I ' I,)A V j - "'6a, .y , ana l,.:.al..,.Jl.... b, Inl..lCpeAlUCoA . ) \ ,,~, 

c)-,eGa.!ky!, C2·-C6alkcnyL Cr C6alkynyl, C1-CGalkoxy, C1-C6alkyhhio, ··eN, -·OH, ·-8H, halo, 

haJoalkYl, -N02, -N(=O):;~, -C(=O)OH, -N}-h, -CT .. , -O-S(=O);,OH, -NH(C1-Crialky1), 

-N(Cl-C6aJkyrh~ -C(=O)H, -C(=O)C J -C6alkYl, -C-'\=O)C1-C6aJkoxy, carbaIkoxy, earboxarnido~ 

20 alkylslllfonyt alkylslllfony]oxy~ aminosulfinyl, dialkylaminosulfinyl, monoalkylaminosulfinyl, 

aminosulfon y 1, monoaUcy laminosulfony 1, dialkylaminos ulfonyl, alky Isulfonylamino, 

hydroxysulfonyloxy, alkoxysulfonyloxy. alkylsulf()11yloxy, hydroxysulfony 1, alkoxysulf<.my L 

a lky lsulfony 1 a 11.1' 1, amjnosulfony lalky 1, monoalky laminosulfonylalkyl, 

dialkylaminosulfonylalkyL aminosulfinylalkyl, monoalkylaminosulfinylalkyl, or 

25 dialkylaminosuHinylalkyl; or pharmaceutically acceptable salt thereof. 

30 

89. The method of claim 88 wherein the mammal is a human. 

90. The method of claim 88 or claim R9 wherein the administration is oral. 

91. The method of anyone of claims 88 to 90 wherein the sleep disorder associated with 

altered sleep rhythm and/or architecture is chosen from insomnia, restless legs sYl1drome~ 

narcolepsy, and RElVl sleep behavlor disorder. 
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92. The method of anyone of claims 88 to 90 \vherein the sleep disorder assocjated with 

altered sleep rhythm and/or architecture is disorder associated \A;'ith a neurodegenerative disease. 

93. The method of claim 92 wherein the neurodegenerative di~ease is Alzheimer' ~ disease, 

5 Parkinson's disease, or rIlU 1t~ple sclerosis. 

10 

]5 

94. The method of anyone of claims 88 to 90 \vherein the ~leep di:-;order associated with 

altered sleep rhythm and/or architecture is a disrupted RErv1 sleep d~sorder associated \vith drug 

withdnrvval or sedative-hypnotic vvithdravva1. 

95. The method of anyone of claims Xg to 90 wherein the sleep disorder assoc1ated\vith 

altered sleep rhythm and/or architecture is disrupted circadian rhythm associated \\lith sleep 

apnia, shift \vork, or jet Jag . 

96. .A compound, or pharrnaccutically acccptab1c sait thereof, of anyone of claims I to 51 

for treating a sleep disorder characterized by disrupted shx:p schedule. 

0"7 
/ !. A compound, or pharmaceutically acceptable salt thereof of anyone of claims 1 to 51 

teu' usc in the manufacture of a medicament for treating a sleep disorder characterized by 

20 dismpted sleep schedule. 

98. Use of a compound, or pharmaceutically acceptable salt thereof, of anyone of clajrns 1 

to 51 tor treating a sleep d~sorder characterized by disrupted sleep schedule. 

25 99. Use of a compound, or pharmaceutically acceptable salt thereof~ of anyone of claims 1 

to 51 in the manufacture of a medicament for treating a sleep disorder characterized by disrupted 

sleep schedule. 


