2- AM NO- 9+1- ( 4- 111ETHOXY- PHENOXY) - PI PERI DI N- 1- YLI - 41- PHENYL-

| NDENO L2- DI PYRIM DI N-5-0ONE AND | TS USE AS A H GHLY SELECTI VE ADENGCSI NE A2a
RECEPTOR WORAGHNBHT CROSS- REFERENCE TO RELATED APPLI CATPOR®ST#16/0p356% ent
application clains the benefits of the filing of U S. Provisional
Application No. 61/255,925 filed October 29, 2009. The conplete disclosures
of the aforenentioned related patent applications are hereby incorporated
herein by reference for all purposes. FIELD OF THE | NVENTI ON Thi s invention
relates to a 2-am no-944- (4- met hoxy- phenoxy) - pi peridi n-1-y11-4- _
phenyl -indeno[ 1, 2-di pyrim din-5-one and its therapeutic and prophylactic
uses. Disorders treated and/or prevented include neurodegenerative and
novenent di sorders aneliorated by antagoni zi ng Adenosi ne A2A receptors.
BACKGROUND OF THE | NVENTI ON Adenosine is a parine nucleotide produced by

al | metabol i cat-AmiNo-9-pe(4oet THOWYLPHENOR®)-bOgiRIDAMENAgieexeris its
effects via four subti¥peEsiopf2-ogbYRBUNISGOREAND DOSULPAhs A-). A, A2b arid
A3), which bel ohyIGBLY LGOI OE ADENCBUNE eda RECTPITOR svpechamsty. Al and A3
couple to inhibitory G protein, while AlA and A2b couple to stimulatory G
protein. A21 receptors are mainly found in the brain, both in neurons and
glial cells (highest level in the striatumand nucleus accunmbens, noderate
to high level in olfactory tubercle, hypothal amus, and hi ppocanpus etc.

regions). | n @eDRERAENCESRRE:A MM EAGRRTRNG are found In platelet s,
ncutrophils, vascular smpoth nuscle and endothelium The striatumis t he

mai n brain réﬂ?@ﬁ“ﬂbﬁmPW@mT@@mF6@P@ﬁﬁ@ﬁfﬁ®ﬁ@%<éé$§EKWmeﬁartlcuIarIy

through its ixpecviat NOB1LEQMsIRRATLIRE B @oﬁewCQB%pQ{e'dﬂllgﬁPés B@kL N the

ntial n he striatumis the nmjor target
substa forergentlone related patent applications are heregy mcorporated herein by

reference for all purposes.
FIELD OF THE INVENTION

This invention relates to a 2-amino-9-[4-(4-methoxy-phenoxy)-piperidin-1-y1]-4-
phenyl-indenof1,2-d]pyrimidin-5-one and its therapeutic and prophylactic uses.
Disorders treated and/or prevented include neurodegenerative and movement

disorders ameliorated by antagonizing Adenosine A receptors.
BACKGROUND OF THE INVENTION

Adenosine is a purine nucleotide produced by all metabotically active cells within the
body. Adenosine exerts its effects via four subtypes of cell surface receptors (A1, Aaa,
A2b and A3), which beleng to the G protein coupled receptor superfamily. A1 and A3
couple to inhibitory G protein, while A;4 and A2b couple to stimulatory G protein.
Ao receptors are mainly found in the brain, both in neurons and glial cells (highest
level in the striatum and nucleus accumbens, moderate to high level in olfactory

tubercle, hypothalamus, and hippocampus etc. regions).

In peripheral tissues, Ax4 receptors are found in platelets, neutrophils, vascular
smooth muscle and endothelium. The striatum is the main brain region for the
regulation of motor activity, particularly through its innervation from dopaminergic

neurons originating in the substantial nigra. The striatum is the major target of the



dopam nergi ¢ neuron degeneration in patients with Parkinson's D sease (PD).
Wthin the striatum A A receptors are co-localized with dopam ne D2
recept or swo0ggs3iorng an i nportant site for the integraPCorusedloasEsi®si ne
and dopam ne signaling in the brain. Adenosine A/ A receptor blockers may
provi de a new cl ass of anti parkinsoni an agents (Ilnpagnatiello, F.; Bastia,
E.; Ongini, E ; Mnopoli, A Energing Therapeutic Targets, 2000, 4, 635).
Ant agoni sts of the NIA receptor are potentially useful therapies for the
treatnment of addiction. Mjor drugs of abuse (opiates, cocaine, ethanol,
and the like) either directly or indirectly nodul ate dopam ne signaling in
neurons particularly those found in the nucl eus accunbens, which contain

hi gh | evel s of A2A adenosi ne receptors. Dependence has been shown to be
augrrent ed by dobz&mﬁd@ﬂﬁ)@idﬁh&ie@ein@@t&ini;ﬂﬂgmmi hiﬁﬁ&arklﬁ’éaﬁis DIS@EQ@@D@.@%&@ hown t hat
adm ni strati Ch[? s?natum € ? } P g%oﬂ ces the craying for

addi ctive substances ”’":ﬁ:'uém ‘ﬁo Sy Reme S?I’aﬁ@‘? FHEIOR: NeEEept or s and G
13-y Subuni t simiimpoiegetofor GmnggatiAddiaddnbore anfFdgmnGe kiendbing Inagybriio. Behavi or ",
by Ivan Di armnd and Lina Yao, (The Cell Biology of Addiction, 2006, pp
291-316) and , (] | I n endence

Ther apeuti ¢ I i @gﬁ xo%és‘le?m!rgl &gg%ig%%ﬁés E%‘J@f(lassggaﬂf\/ﬁﬂé mfm S christi e,
Critical RevKéW&BWUN@uF oBAsHA. (ﬁg@ngi\v@ﬁ Mp§opoli 35-I2Fdgif ZUBBputic See al so

Al cohol i sm  Ghidiscabg angssExperi mental Research (2007), 31(8), 1302-1307. An
Al A receptor antagonist could be used to treat attention deficit
hyperactivity di sorder (ADHD) since caffeine (a non sel ective adenosi ne

ant agoni st) c‘%ﬂ‘f‘g%St%%fé'F"u‘]“AF‘E?FP“?fr"‘EVd%OFLH*ga“ABHﬁﬂ thergics fve fhe raguaenrahy

i nteractions ab@tmeMaﬁ)omag@ dTabROGpALE RASINEEHABM! A fhre h@)'cﬁl’xc@al Ceneti cs
(2000), 58(1) 40 anﬂ}( %‘?re ces therein. A selective A A antagoni st
coul d be usedf‘rf‘% YOF Bdpec TieloBEPHe SR ¥ DSHers BrEpy doss Purd v

Sel ective ademts mrteeuamicaglmm sthi:h b@iken s@}ommﬁwﬁyadeyoslne rR@idts acut e and
prophyl actic ;an raine ct s of 05 a novel
sel ective adeI% sriqgné:egg,%e%]ns %‘bnotﬁ:gl%%l%mﬁmﬁd ‘%y f ABaer &8 Mdine. , " by

Kur okawa M end itass, bccmabwiriauitadrilmStntNeufms—’@ummrzﬁa@@))mst redrtafoni sts of the
A2A T ecept of il RALERLL BLINHSLL e CRENARIES ALOLLLIE, h&%&&%@%@ of

depr essi on. ant agoni sts are own i nduce PROVari ous nodel s
of depressio “lﬁ?ﬂ@ilh}ﬂ’fisrigAﬂqﬁ@llﬁf@rﬁ@%ﬂd@%ﬁmF&m@C@*hBlIO'OSﬂ@@hfsmcmn byests. The

positive respeRIfuhshdiRAial s, baﬁedgfpgmon%gml&;a@@§ %ﬁ@z@ﬁg I's caused by
a prol ongati on of escape-directed behavior not or sti nul ant

ef fect. Neur oMW“G%@é}j‘mBT’( Yeispne IBP“W-PQBWH% Thcrapeutlc

Imphlications”, by Stephen P. Hack and Macdonald J. Christie, Critical Review in
Neurobiology, Vol. 15, 235-274 (2003)). See also Alcoholism: Clinical and
Experimental Research (20073, 31(R), 1302-1307.

An A receptor antagonist could be used to treat attention deficit hyperactivity
disorder (ADHD) since caffeine (a non selective adenosine antagonist) can be useful
for treating ADHD, and there are many interactions between dopamine and adenosine

neurons. Clintcal Genetics (2000), 58(1), 31-40 and references therein,

A selective Asa antagonist could be used to treat migraine both acutely and
prophylactically. Selective adenosine antagonists have shown activity in both acute
and prophylactic animal models for migraine (“Effects of K-036, a novel selective
adenosine Ay, antagonist in animal models of migraine,” by Kurokawa M. ct. al.,

Abstract from Neuroscience 2009),



Ant agoni sts of the A)A receptor are potentially useful therapies for the
treatnment of anxiety. A2A antagoni st have been shown to prevent
enot i onalwearnkiiissoresponses in vivo. Neurobi ol ogy of D Peaas2¢ia0838p8 28(2)
197-205. AA antagoni sts have been described in US 7,468, 373 B2, US
2009/ 0054429 Al, and references therein. SUMVARY OF THE | NVENTI ON Conpound
Ais a potent small nol ecul e antagoni st of the Adenosi ne A A receptor.
DETAI LED DESCRI PTI ON OF THE | NVENTI ON For many di sorders for which A :=A
receptor antagonismis therapeutically useful, the Al receptor activity is
unwanted and may contribute to side effects or even oppose the benefici al
effect of the primary A21 activity. This invention provides a conpound that
has been found to have surprising and unexpected selectivity for the A 71
receptor. The conpound of the present invention has A2A /Al activity in
excess of 3000/ 1 be expected to have A2A /Al activity ratio
C

of 1/1. Thus, ogr?‘rﬁ%m% ﬁétg%‘!f}‘;‘tr{ﬁ%&g%aé%%oﬁ?ﬂﬁ \}‘é?f‘?li Bserrcs g det@enteb have nuch
great er therapeuticn. ébfdincaeystanekmomwn fieniice sdidey @fvieat Sodels of

depression imcluding the forced swim and tail suspension tests. The positive response

is mediated by dopaminergic transmission and is caused by a prolongation of escape-

directed behavior rather than by a motor stimulant effect. Neurology (2003), 61(suppl

6) 882-887.

Antagonists of the Aja receptor are potentially useful therapies for the treatment of
anxiety. A, antagonist have been shown to prevent emotional/anxious responses in

vivo. Neurobiology of Disease (2007), 28(2) 197-205.

As, antagonists have been described in US 7,468,373 B2, US 2009/0054429 Al, and

references therein.
SUMMARY OF THE INVENTION

Compound A is a potent small molecule antagonist of the Adenosine A, receptor.

DETAILED DESCRIPTION OF THE INVENTION

For many disorders for which A4 receptor antagonism is therapeutically useful, the
Al receptor activity is unwanted and may contribute to side effects or even appose the
beneficial effect of the primary Az, activity. This invention provides a compound

that has been found to have surprising and unexpected selectivity for the Ax4 receptor.



The invention provides a conmpound A° OVe A and sol vates, hydrates,
tautoners, and pharmaceutically acceptable salts thereof. This invention
further pwowodés3m7met hod of treating a subject having &CTarsdémiossses
anel i orated by antagoni zi ng Adenosine Al A receptors, which conprises

adm nistering to the subject a therapeutically effective dose of the

i nstant pharmaceutical conposition. This invention further provides a

nmet hod of preventing a disorder aneliorated by antagoni zi ng Adenosi ne A2A
receptors in a subject, conprising of adm nistering to the subject a _
prophylactically effective dose of the conpound of claim 1l either preceding
or subsequent to an event anticipated to cause a disorder aneliorated by
ant agoni zi ng Adenosine A/ A receptors in the subject. The instant conpounds
can be i sol at Ha canpbubs edhaysesbit@e g @s. A heyacGary iab&ssbe3dosel at ed and used

h t I cept abl e sa . anpl es of such salts include
ﬁidfogigﬁfg? %&§r0| gq”e]ﬁcﬁ%téﬁYd%%é@F%@gBHW3F%éP'gﬁ?*ﬂWF@“n l eic,

fumaric, mali rbc; pre@ntiarentgn icixbecied fo mde puch erven zh@iaﬁqutid_smmdey hil/or _
nethanesulfonﬁgmwpgg&&gthanesulfon|c benzenesul fonic, oxalic, palmie, 2
napht hal enesul toni c t ol uenesul foni c, cycl ohexanesul fam e and saccharic.

The invention provides a compound A

and solvates, hydrates, tautomers, and pharmaceutically acceptable salts thereof,

This invention further provides a method of treating a subject having a condition
ameliorated by antagonizing Adenosine A, receptors, which comprises administering
to the subject a therapeutically effective dose of the instant pharmaceutical

composition.

This invention further provides a method of preventing a disorder ameliorated by
antagonizing Adenosine Az, receptors in a subject, comprising of administering to the
subject a prophylactically effective dose of the compound of claim 1 either preceding
or subsequent to an cvent anticipated to cause a disorder ameliorated by antagonizing

Adenosine A,y receptors in the subject.

The instant compounds can be isolated and used as free bases. They can also be

isolated and used as pharmaceutically acceptable salts.

Examples of such salts include hydrobromic, hydroiedic, hydrochloric, perchloric,

sulfuric, maleic, fumarie, malic, tartaric, citric, adipic, benzoic, mandelic,



This invention al so provides a phainiaceutical conposition conprising the

i nstant conpound and a pharmaceutically acceptable carrier.

Phar macewocallog3zmeccept abl e carriers are well known to Phoas2&kiobisesl i n t he
art and include, but are not limted to, fromabout 0.01 to about 0.] M and
preferably 0.05 M phosphate buyer or 0.8% saline. Such pharmaceutically
acceptabl e carriers can be aqueous or non-aqueous sol utions, suspensions
and enul si ons. Exanpl es of non-aqueous sol vents are propyl ene glycol,

pol yet hyl ene gl ycol, vegetable oils such as olive oil, and injectable
organi c esters such as ethyl oleatc. Aqueous carriers include water,

et hanol , al coholic/aqueous sol utions, glycerol, emulsions or suspensions,

i ncluding saline and buffered nedia. Oral carriers can be elixirs, syrups,
capsul es, tabhﬁlﬁ@esalﬂnﬁind heirdetis@esul AR, Ec}iﬂin@@iforﬁcob*a@c Gakfices is an inert

subst ance such %ﬁ hose ﬁtarwﬂj ? 6ﬁ%se t hyl -cel | ul ose, nmagnesi um
stearate, di CAPTTURTBHEEDRATEICSHNMT £ETongHgest ?Wﬁém”bﬁWenteral carriers

i ncl ude sodiun1ch|or|de solution, Ringer's dextrose, dextrose and sodi um
chloride, | ac“iiastied:mﬁnmg;epfosidasnobhﬁmmtiml t@apokifid @w@nOMSheasddcer s i ncl ude
fluid and nut Nishe rolyte repl enishers such as those
based on Ri ngctra glgrg({)arpglsljénace Caglﬁg CFI%?(bie C%r *Bservatives and other additives
can al so be present, such as, for exanple, antimcrobials, antioxidants,
chel ati ng agefesnacquiely aqgapsedd: @nirstatrevdliNoewn Wlthoseailiell 6rige samdbe ni xed as
needed with thixﬁdatkﬁgir@ﬂcgt%mitgd b URS ﬁwoutgf(ﬁqylil%hf d’ﬂuaaggﬁic%mbiylb%'r&a”t S,

bi nders and the |1 ke using conventional techniques own he art. This

i nvention fuﬂ*ﬁ@?“ﬁ@@@“ﬂ@g regalifst Pl Plesrmacewsigelivrigecatablabjreot canavi ng a di sor der

amel i orat ed hyyeand @garnh thQ sAARANY ShsPSrsiBnLinli ERRRLAT BramWlh 610GOMPr i SES
adm nistering to th a therapeutlcally effective dose of the

ct
i nstant phar E@Hﬁ%”ﬁ?s%ﬁﬁﬁﬁg?FﬁﬁﬁoIPH“@ME“@%%@HP%%%@90@%%dﬁﬁsorder is a

neurodegeneraﬂmwei@khmaMQMBﬂ@mdm&aﬁ@&has&%ﬁﬁphesaﬁ&mgh§aﬁﬂﬁ&§ktreatab'e by
the instant ph et osition incl wi thout |imtation,

Par ki nson' s Iﬁ"aseéasgno lm?"“ﬁ&f”ﬁ’ SO W gugero ’F’PEF‘B‘?Sé“ BERIEMSAL r ophy,
Corti cobasal iDégenetiatmahuiidded hvedinglrhlsabes ease cliantkybehicheuiement i a.

tablets and the like. The typical solid carrier is an inert substance such as lactose,
starch, glucose, methyl-cellulose, magnesium stearate, dicalcium phosphate, mannitol
and the like. Parenteral carriers include sodium chloride solution, Ringer's dextrose,
dextrose and sodium chloride, lactated Ringer's and fixed oils. Intravenous carriers
include fluid and nutrient replenishers, electrolyte replenishers such as those based on

Ringer's dextrose and the like.

Preservatives and other additives can also be present, such as, for example,
antimicrobials, antioxidants, chelating agents, inert gases and the like. All carriers can
be mixed as needed with disintegrants, diluents, granulating agents. lubricants,

binders and the like using conventional techniques known in the art.

This invention further provides a method of treating a subject having a disorder
ameliorated by antagonizing Adenosine Az, receptors, which comprises administering
to the subject a therapeutically effective dose of the instant pharmaceutical

composition.

In one embodiment, the disorder is a ncurodegenerative or movement disorder.

Examples of disorders treatable by the instant pharmaceutical composition include,



In one preferred enbodi nent, the disorder is Parkinson's disease. As used
herein, the term "subject” includes, without |limtation, any animl or
artifici avbpomadgsfored ani mal havi ng a di sorder anel i or aPea/usgoiansasgoni zi ng
adenosine AA receptors. In a preferred enbodi nent, the subject is a human.
Adm ni stering the instant pharnmaceutical conposition can be effected or
performed using any of the various nethods known to those skilled in the
art. The instant conpounds can be adm ni stered, for exanple, intravenously,
intranuscularly, orally and subcutaneously. In the preferred enbodi nent,
the instant pharmaceutical conposition is adm nistered orally.

Additionally, adm nistration can conprise giving the subject a plurality of
dosages over a suitable period of tine. Such adm nistration regi mens can be
det er mi ned ao&ﬂmdﬂﬁgm&ﬁzPﬂﬂ&kﬂ@DﬁEﬁﬂOﬂﬁﬁmﬁ@SMBﬁﬁehQMQﬁBSﬁﬁmftherapeUtiCal|y

effective dos ceutlca tion i mount sufficient to
st op, reverse/gorI%egﬁ}éQ3 “ﬂuéfggéfgﬁg Ej?%f‘"”&f?S'f“B'?ﬁ%’T‘cgﬂ“‘"‘”ﬁ)‘f"ophyIacticalIy
ef fective dose" of a pharnaceutlcal conposition is an amount sufficient to
prevent a di slordersicicdembodingnt thadigrdeaiyhikorats@isand/ or del ay the di sorder's
onset. Methods are known in the art for determ ning therapeutically and

prophyl acticall t}éec?l{e;e%pme\(cgmd%ﬁ&” ngﬁd%hgltﬂouﬁmﬁonp%}ﬁragp% Utl cal

conposi tion. The eff ective dose f m nistering al maceut i cal
conmposi ti on t®UlEidHy reAiied wimab ke aglisorgmnlodied by magetdzmmztdhmb ically from

the results of, animss 154 BeicRS enlvdaitRE, RORBHLTEMumabhe t herapeutical ly
and/ or prophylactlcally effective dose Is a dose sufficient to deliver from

about 0.001 of body wei ght to about 200 of body wei ght of the
i nst ant pharg&ﬁ@ﬁ@F@%ﬂmﬁHWﬁégprﬁﬁ“m@ﬁmgﬁ§Wﬁ%ngﬁﬁgﬂﬁﬁﬁhmﬁ ofee

therapeuticahﬁmg&ndkﬁ&v@@ﬁ@h&%a&MmﬁﬁdkumﬁéﬂﬁﬁahMﬁeQ@?&nhém@ dose sufficient

to deliver fron1a g (@ln? % of body ht to about 50 /[ kg of body
aur ?% F PGPS AE SR Pﬁ@ﬁ ously igrangysedalyr gmlffe fr om about

wei ght . . Mor e °§ B
0. 05 ng/kg tOmabﬂuwmm@ﬁWn@qupmﬂmd¢¢mbhﬁmam@khﬁmmeﬂhﬂﬁtﬂEﬁM oral doses

e R S A KR L A
enbodi ment , ithf ulicon pHiodiet desagre of qrosviabloperiod ot)tzmt Such administration

regimens can be determined according to routine methods.

As used herein, a "therapeutically effective dose” of a pharmaceutical composition is
an amount sufficient to stop, reverse or reduce the progression of a disorder. A
"prophylactically effective dosc” of a pharmaceutical composition is an amount
sufficient to prevent a disorder, i.e., eliminate, ameliorate and/or delay the disorder's
onset. Methods are known in the art for determining therapeutically and
prophylactically effective doses for the instant pharmaceutical composition. The
etfective dose for administering the pharmaceutical composition to a human, for

example, can be determined mathematically from the results of animal studies,

In one embodiment, the therapeutically and/or prophylactically effective dose is a
dose sufficient to deliver from about 0.001 mg/kg of body weight to about 200 mg/kg
of body weight of the instant pharmaceutical composition. In another embodiment,

the therapeutically and/or prophylactically effective dose is a dose sufficient to deliver
from about 0.05 mg/kg of body weight to about 50 mg/kg of body weight. More
specifically, in one embodiment, oral doses range from about 0.05 mg/kg to about 100

mg/kg daily. In another embodiment, oral doses range from about 0.05 mg/kg to about



Rg/ kg/ mn to about 10 ng/kg/ m n of inhibitor, adm xed with a pharmaceuti cal
carrier over a period ranging fromabout several mnutes to about several
days. | n wofuordseso7enbodi nent, for topical adm nistrati @oT/usb@oionzstant
conpound can be conbined with a pharnaceutical carrier at a drug/carrier
ratio of from about 0.001 to about 0.1. The invention also provides a

nmet hod of treating addiction in a mammal, conprising adm nistering a .
therapeutically effective dose of the conpound of Formula A The invention
al so provides a nmethod of treating ADHD in a manmmal, conpri sing _

adm nistering a therapeutically effective dose of the conpound of Foinula
A. The invention also provides a nethod of treating depression in a mamal,
conprising adm nistering a therapeutically effective dose of the conmpound
of Fornul a A 50Thekd aavenhd mmfakhsmnwoﬂiﬁieﬁi,eﬁoraamidl.mnl g)f]gg? tbfaf‘@& Q(ﬂg anxi fet%/hl na
manmal , conpri sing.adm ni steri a therapeutically effective dose of the
conpound opp F%’?dr(r%%gy'i‘?y%ﬁ%‘m?‘ﬁ% st PCE 9Py e HeEHIE of treat | ng

m grai ne in axgtaymialq abowrpmigdizmgn aﬁnﬁilﬁi'tos,taéﬁzix&gwﬂlzt%‘rﬁfrﬁdaamﬁ:aileﬁfi&ry effgC}3 ive
dose of a co . | a A EXAVPLES: oun can be prepared by
net hods knomm?g%ﬁgésrg %%Igﬁgy Oél? aebog‘lgﬂelragp i'ﬂiuﬁes foﬁ‘;‘go als?v.emll‘ﬁ@s?lb? gg(}ﬁng reaction
schene is onl§mhydianet. footopieq) pésigntratian texisapl enpburtdhen barvehinbowitand is in no

way neant to ﬂﬂaﬂa%eu%i&@czjnwgmdr@camieﬁ&ng BEron! about 0.001 to about 0.1,

The invention also provides a method of treating addiction in a mammal, comprising

administering a therapeutically effective dose of the compound of Formula A.

The invention also provides a method of treating ADHD in a mammal, comprising

administering a therapeutically effective dose of the compound of Formula A.

The invention also provides a method of treating depression in a mammal, comprising

administering a therapeutically effective dose of the compound of Formula A.

The invention also provides a method of treating anxiety in a mammal, comprising

administering a therapeutically effective dose of the compound of Formula A.

The invention also provides a method of treating migraine in a mammal, comprising

administering a therapeutically effective dose of a compound of Formula A.

EXAMPLES:

Compound A can be preparcd by methods known to those who are skilled in the art.
The following reaction scheme is only meant to represent an example of the invention

and 15 in no way meant to limit the invention.



Schenme 1 illustrates the synthetic route |eading to conmpound A. Starting
with 7- hydroxy indanone | and followi ng the path indicated by the arrows,
al kyl at i omoundens3iwasi ¢ conditions with 1-brononet hyl- 4- merhiszgrolossseene
(PMBBr) affords indanone Il that is condensed under basic conditions with
benzal dehyde to afford the benzylidene Il11. The benzylidene Il is then
reacted with guanidine (free base) that gives the internediate am no
pyrimdine IV and is directly oxidized to the correspondi ng ketone V by
bubbl i ng air through the basic N-nmethyl pyrrolidinone (NWP) sol ution.
Deprotection can be acconplished by treating V with trifluoroacetic acid
(TEA) in CH/Cl2 to give the correspondi ng phenol VI. The phenol VI can be
converted to corresponding triflate VII by treatnent with
N-phenyltriflimde under basic cogghetde@ns i n di met hyl f or mai ni de (DVF).
Finally, the triflate VII is reacted with amnes of fornula -NNWR2 in NW
to afford conpounds of forsula A Exanple A

9-14-(4-AcetyInE ; I)Mﬁ? in?l’ -2-?@%%0-4-' -indeno[ 1, 2-
dl pyri m di n-5- K ExadTRe A a dpg=Met hi en oxy) -i ndan-1| - one
Ove Neat 1-bronoget By l=#x met hoxy- ne (12.3 ni, (84D ) was added to
an acetone slurry, (300 nmL) of 7-hydrpxy-indan-1-ong,(11.97¢9. 80.5 mmol) and
. K2CAB (22.3 g, 161.0 mml) and the resulting m xtu ¥R refluxed. After 6
h the mi xture was cooled, filtered, and washed with|meetone. The filtrate

was concentrated in yamto afford the title conpoun¢gF®hatxwas used wit hout

further purification.

Air, NaOH,
NMP, 80°C

JDMF

HNRR', NMP,
150 °C

Scheme | illustrates the synthetic route leading to compound A. Starting with 7-
hydroxy indanone I and following the path indicated by the arrows, alkylation under
basic conditions with 1-bromomethyl-4-methoxy-benzene (PMBBr) affords indanone
IT that is condensed under basic conditions with benzaldehyde to afford the
benzylidene IIL The benzylidene HI is then reacted with guanidine (free base) that
gives the intermediate amino pyrimidine IV and is directly oxidized to the
corresponding ketone V by bubbling air through the basic N-methyl pyrrolidinone
(NMP) solution. Deprotection can be accomplished by treating V with trifluoroacetic
acid (TFA) in CH:CL to give the corresponding phenol VE. The phenol VI can be

converted to corresponding triflate VI by treatment with N-phenyltriflimide under



Exanpl e A1 step b 2-Benzylidene-7-(4-nethoxy-benzyl oxy)-i ndan-1-one An
aqueous solution (10 m.,) of NaOH (3.1 g, 77.2 mmpl) was added dropwi se to
an et hanowoO(QEt10is030l uti on (400 nl) of 7-4-net hoxy- benzyCoaspeiongsns 1- one
(5.0 g, 30.8 mmol) and benzal dehyde (8.2 nL, 81.1 mvl ). A precipitate
formed i nmmediately. The resulting slurry was stirred vigorously for 1.5 h.
The slurry was cooled in an ice bath, filtered, and washed with cold Et CH
The collected solid was dried in vacuo to give the title conpound that was
used without further purification. Exanple A: step c

9- (4- Met hoxy- benzyl oxy) - 4- phenyl- 5H i ndeno[ 1, 2-di pyri m di n-2-yl am ne OPMB
N-"( NH2 Powdered NaCH (15.4 g, 386.0 nrnol) was added to an EtOH sol ution
(300 nL) of guanidine hydrochloride (36.9 g, 386.0 ranol). After 30 mmthe
sodi um chl or i dec vasitibis it @ietylodfifaaiad((3NMB). Ficdityl @t eimey1ad@eted Qinan Et OH
suspensi on (200 m of 2- henzylidene-7-(4-nmethoxy-penzyl oxy)-indan-|-one
(27.4 g, 77.imH%%PS%“Wﬁ%gﬁ%ghFﬁ%ﬁggﬁﬁﬁthémﬂgﬁs%3@%@gf¥o reflux overni ght.
The honobgeneous sol ution was cooled in ice for 30 mnutes and filtered to
%(\altrerp} 26 AJ:[ : ts't%xgﬁ%ﬂ%‘é'-‘[g-(X‘-’Q'c&ﬂp‘%&yl)‘J&Sga}’i‘n-tlhyﬂ- ~anf1ill'11{)-t4—h En}ﬁ)-ynr el];(;[ﬁ?-t ' on.

dlpyrimidin-5-one

OMe

Example A: step a

7-4-Methexy-benzyloxy)-indan-1-one

OMe
Neat 1-bromomethyl-4-methoxy-benzene (12.3 mL, 84.6 mmol) was added to an
acetone slurry (300 mL) of 7-hydroxy-indan-1-one (11.9 g. 80.5 mmeol) and K,CO;
(22.3 g, 161.0 mmol) and the resulting mixture was refluxed. After 6 h the mixture
was cooled, filtered, and washed with acetone. The filirate was concentrated in vacio
to aftord the title compound that was used without further purification.
Example A: step b

2-Benzylidene-7-(4-methoxy-benzyloxy)-indan-1-one

-
oPMB O <::>



2- Am no- 9- (4- net hoxy- benzyl oxy) - 4- phenyhi ndertoji, 2-dl pyri m di n-5-one 0
oPVE NH2 Powdered NaOH (860 ng, 21.5 mmol) was added to a NWP solution (20
m.) of 9-W0-2011/053507 PCT/US2010/053568

met hoxy- benzyl oxy) - 4- phenyl- 5H i ndeno[ 1, 2-d] pyri m di n-2-yl am ne (8.5 g,
21.5 mutol). The resulting m xture was heated to 80 'C and air was bubbl ed
through the solution. After 16 h the m xture was cooled to room
tenperature, water was added and the resulting precipitate was filtered
and washed with water and cold EtOH The solid was dried in vacno to give
the title conpound. Exanple A: step e 2- Am no-9- hydrov-4-pheriyl-indenoll
,2-djpyrimdirt-5-one OH N NH2 Neat trifluoroaeetic acid (TFA) (37 nL) was
added to a CH2C12 solution (50 trilL) of

2- ani no- 9- ( 4-Aretqhaxy sdneina Yo ax y bt Maqui enyd, 77.Ddeno[whs 2:ddd pypiisd @in- 5- one (6.8

9, ethanol (EtOH) solution (400 mL) of 7-4-methoxy-benzyloxy)-indan-1-one (5.0 g,
30.8 mmol) and benzaldehyde (8.2 mL, 81.1 mmol). A precipitate formed
immediately. The resulting slurry was stirred vigorously for 1.5 h. The slurry was
cooled in an ice bath, filtered, and washed with cold EtOH. The collected solid was

dried in vacuo to give the title compound that was used without further purification.

Example A: step ¢
9-(4-Methoxy-benzyloxy)-4-phenyl-5H-indeno[1,2-d]pyrimidin-2-ylamine

Powdered NaOH (15.4 g, 386.0 mmol) was added to an EtOH solution (300 mL) of
guanidine hydrochloride (36.9 g, 386.0 mmol). After 30 min the sodium chloride was
filtered off and the filtrate was added to an EtOH suspension (200 mL) of 2-
benzylidene-7-(4-methoxy-benzyloxy)-indan-1-one (27.4 g, 77.2 mmol). The
resulting mixture was heated to reflux overnight. The homogeneous solution was
cooled in ice for 30 minutes and filtered to give the title compound which was used

without further purification.

Example A: step d

2-Amino-9-(4-methoxy-benzyloxy)-4-phenyl-indeno[1,2-d]pyrimidin-S-one

Powdered NaOH (860 mg, 21.5 mmol) was added to a NMP solution (20 mL) of 9-(4-
methoxy-benzyloxy)-4-phenyl-5SH-indeno[ 1,2-d]pyrimidin-2-ylamine (8.5 g, 21.5
mmol). The resulting mixture was heated to 80 °C and air was bubbled through the

solution. After 16 h the mixture was cooled to room temperature, water was added

10



16.6 nmmol ). After 2 h the m xture was concentrated in now. The resulting

mat eri al was suspended in water and saturated agueous NaHCO3 was added. The

resul ti ngwpreci/gssivate was filtered off and dried in VaMBCrasgimwesishe title

conpound. Exanple A: step f Trifl uoro-nmethanesul fonic acid

2- am no- 5- oxo- 4- phenyl -5Hi ndeno[ 1, 2- d] pyrimdin-9-yl ester Solid t-BuCK

(965 ng, 8.6 nmmol) was added to a DMF solution (30 nL) of

2- am no9- hydr oxy- 4- phenyl -i ndeno[ 1, 2-d] pyri m di n-5-one (2.1 g, 7.2 mmol).

After 20 min, solid PliN(TO2 (2.7 g, 7.6 mmol )was added. After 4 h water

was added and the resulting precipitate was filtered off and washed with

wat er. The solid was dissolved in THF and dry packed onto silica gel.

Col um chr omat ogr aphy gave the title conmpound. Exanple A step g

3 Ani no- 3+1 (afhd ﬂﬁﬁ'&iﬁmygmé’lﬁm@ﬁé%ﬁs pjt@@izainaiifvashﬁwmwﬁe@h@@grd Etblmdmgll 22 a0

i pyrim |n5 4- et hoxy- phenoxy) - pi peri di ne ng,

0.19 mmol) wa¥ Pg‘éi%fed e‘%\lé% "‘é’fr’i’“f\‘ﬁ\ﬁé"ea%‘fif“8‘i‘i‘}"(”6 15 ml) of

trifluoro-nethanesul fonic acid

2- am no- 5- ox%%@m%}%- Hi ndeno[ 1, 2-d] pyri m di n-9-y1 ester (30 ng, 0.07

mmol ) and d||sop opy ylarnine (0.14 rrilL, 0.81 rnnol) and the m xture

was heat ed t G-ABdo-Shydagayekphenyltidenofil 2tdjpyrimidis-Seoel ed and directly purified

via columm chromatography to afford the title conpound. 1H NWMR (3001V1Hz,
B J =23, 7.5 Hz, 2

Neat trifluoroacetic acid (TFA) (37 mL) was added to a CH,Cl; solution (50 mL) of
2-amino-9-(4-methoxy-benzyloxy)-4-phenyl-indeno{ 1,2-dJpyrimidin-5-one (6.8 g,
16.6 mmol). Afier 2 h the mixture was concentrated in vacuo. The resulting material
was suspended in water and saturated aqueous NaHCOj; was added. The resulting

precipitate was filtered off and dried in vacuo to give the title compound.

Example A: step f
Trifluoro-methanesulfonic acid 2-amino-5-0xo-4-phenyl-SH-indeno[1,2-

d]pyrimidin-9-yl ester

Solid -BuOK (965 mg, 8.6 mmol) was added to a DMF solution (30 mL) of 2-amino-
9-hydroxy-4-phenyl-indenof1,2-d]pyrimidin-5-one (2.1 g, 7.2 mmol). After 20 min,
solid PhN(T(): (2.7 g, 7.6 mmel)was added. After 4 h water was added and the
resulting precipitate was filtered off and washed with water. The solid was dissolved
in THF and dry packed onto silica gel. Column chromatography gave the title

compound,



H, 7.50 - 7.55 (m 3 H, 7.46 (d, J= 7.9 Hz, 1 H, 7.38 (d,../- 7.9 Hz, 1
H, 7.21 (d, J 7.9 Hz, 1 H, 6.90 - 6.99 (m 2 H), 6.80 - 6.90 (m 2 H),
5.67 (br.we.2p112s58%07 4.43 (dt, - 3.5, 7.6 Hz, 1 H), 3.80PCT/USI01653588 61
(ddd, J= 3.4, 7.0, 11.1 Hz, 2 H), 3.17 (ddd, J= 3.2, 8.4, 11.8 Hz, 2 H),
2.21 -2.35 (m 2 H, 2.05-2.21 (m 2 H,; M5 (ES) mz: 479 (MtH Bi ol ogi cal
Assays and Activity Ligand Binding Assa for Adenosine A A Receptor

Li gand bi ndi ng assay of adenosi ne A2A receptor was perforned using plasm
menbrane of HEK293 cel | s contai ni ng human A7A adenosi ne receptor

(Perki nEl mer, RB-HAM and radioligand [31-11CGS21680 ( Per ki nEl nmer,
NET1021). Assay was set up in 96-well polypropylene plate in total vol une
of 200 1.11, by sequentially adding 20 41: 20 diluted nmenbrane, 130 ulLassay
buffer (50 rri\la:EEm'pBe-H G@kpgpH7. 4 10 MM MgCl12, 1 nM EDTA) contai ning [31-1]

CGS21680, 50 ou r..vehicle control in assay buffer.
Nonspeci fi c bl‘h mo" {ffgg'"}fglng-‘f HFWS%W@"E@@"’FHQH"’ '“dﬁ?é'cél on was carried
out at roomttﬂnpmmrbﬁ(mef or 2 hours before filtering through 96-well G-/ C
filter plate pre-soaked.in 50 mM M Tris.HCL, pH7.4 containing 0.3%

im were then washed 5 tines wth cold 50 mM Tri s4{C1,
at the bottom Mcroscintillation fluid 301.ilL was
added to each the top sealed. Plates were counted on Packard
Topcount for [3 ta was analyzed in Mcrosoft Excel and G aphPad Prism
prograns. (Varan, K.N'HZGessi, S.; Dalpiaz, A ; Borea, P.A British Journal
of Pharnmacol o 1996, 117, 1693) Adenosi neRA _ess _ptor Functional Assay
(A2AG To initiate the functional assay, cryopreserved CHO Kl cells

pH7. 4, dried

over expr essi ng hurran adenosi ne A/ A:receptor and containing a cAWP
i nduci bl e bet a- g 5| dase reporter gene were thawed, centrifuged, DVSO
cont ai ni ng nedi a re and then seeded with fresh culture nmedia into

cl ear 384- welNeat4- @&u@h@wphubg)mipea@iedmhgiQeB? ruBED) #&53%1() araltiMa

concentratio hes were cul tured
for two daysnséi?l tl%%gs %@E"r%g‘@e%%f&%@?ﬁﬁ S’ém X?hé’%‘ﬁi\g% onal assay,
cul ture nedi andeasl! ﬁeiﬁnw%ifra?rdi %@p@@mdoWmm%@étém@pmsla&yimmp um (Harns/ F-12
Modi fied (Medoakegho # %ﬁol@%@@mi%%%a%%qgIW"COAi%e(O?%%@mlxt-Eﬁ:St conpounds

were diluted and 11 point curves created at a 1000x concentration in 100%
DVBO. | mredi at#cyelgrapédiradapiiehvisrolagsdyornmingrany o affprid tiseide pl ates, 50 nL

of the appr OICHohx?&%dtQﬁ&M@QWMCQEbﬁ@@@R&tm@r zﬁﬁgﬁﬂ §1L2C30‘7‘%r}19|2 curves were
added to cell ates usin Cartesi an Humm n nmpound curves were

allowed to i n‘@u%é‘% ety %an7t4éﬁ°})ér Fat Ui | 6 7c3§%1i Jp1 7t }éé 1ff6f7 Hgproxi mately 15
m nut es bef or-e7.additionsmfc ® (&52 HMéNECA()é&hQFPB f@ﬁ(&?l agoulb g4, chal l enge (5

tiL vol une) tro a control, and a si ngl e
dose of Forské\f ?ﬁ%lg gﬁé% égﬁl%l)\%g’r%d%%& nct &Héalzoznmeé%(dﬁ@e{te Af ter
addi tions, cell,’gl dtids., Men.e.al-Roded, 210), 2.ogubat @, aH):MS Es) b €0, , 90% Rh for
5.5 -- 6 hourg After incubation, media were removed, and cell

Biological Assays and Activity

Ligand Binding Assav for Adenosine A», Receptor

Ligand binding assay of adenosine Ays receptor was performed using plasma
membrane of HEK293 cells containing human A4 adenosine receptor (PerkinFlmer,

RB-HA,4) and radioligand [3 HJCGS21680 (PerkinElmer, NET1021). Assay was set

H

up in 96-well polypropylene plate in total volume of 200 uL by sequentially adding
20 pl.1:20 diluted membrane, 130 plassay buffer (50 mM Tris-HCL, pH7.4 10 mM
MgCl, 1 mM EDTA) containing {"H] CGS21680, 50 uL dituted compound (4X) or

vehicle control in assay buffer. Nonspecific binding was determined by 80 mM



pl ates were washed Ix 50 1iL wth DPBS wo Ca & My (Medi atech 21-031-CV).
Into dry wells, 20 uL of Ix Reporter Lysis Buffer (Pronega E3971 (diluted
in di-120wbromé3s503t ock)) was added to each well and pl aceasshoionssseamt - 20 C
overni ght. For p- gal actosidase enzyne calorinetric assay, plates were

t hawed out at roomtenperature and 20 pit 2X assay buffer (Promega) was
added to each well. Color was allowed to develop at 37 C, 5% CO2, 90% Rh
for 1 - 1.5 h or until re asonable signal appeared. The colorirnetric
reaction was stopped with the addition of 60 ptL/well 1M sodi um carbonate.
Pl ates were counted at 405 urn on a SpectraMax M cropl ate Reader (Ml ecul ar
Devi ces). Data was analyzed in Mcrosoft Excel and | EC50 curves were fit
usi ng a standardi zed macro. Adenosi ne AT Receptor Functional Assay (Al

GAL2) To i ni tN@tie Rebeof wnatironalt aassaympehyRpteseunetoChiull cel | s

over expr essi t hu nosi ne Al receptar. and,. contai ning a eAVP

i nduci EI e be'?[ gr-o léggf‘ggb“tegg’{% éégger P%B(W“‘t'séj?keaé%igp V&%rré’s'?'%é\ﬁgg'ﬁ C@éﬂ?lg% fuged, DI VI SO
cont ai ni ng neti%apedenpleethincafidtct wen tseeddd Wirhds Withesld 56 M TieH@redi a i nto

cl ear 384-wel |-t $8) e tr | at.es. (BD #353961)..at a

concentrati orfJ Hgf4’ %%ﬁ%ﬁ%é#%clbf} g%&'ﬁ%?re?cgﬁlgééﬂg;%}ndﬁﬁggé& asp%dg C}etg were cul tured
for two days cath &¥ a@ thswpGeried. RI@os Rive ca@nted drePadieayd Bdpcotmetof [IHE Dawnal assay,

cul ture nedi LEMRY%E L , i bt ' yam (Ilanms/ F-12
Vbdi £ ed ( Ved} ataeh # 10- 8%%%25&?Et;ﬁ%*?%ﬁéﬁ%a%@%%%%% ~UEtt conpounds
wer e dil uted SrftplriaEaApBpmt PeliByidsh Jeped e thagpacalogo 0%, Lldnkbéat ration in 100%
DVBO. Imedi ately after addition of assay nedia to the cell plates, 50 rilL
of the approprjate test conmpound antagoni st or agonist control curves were
added to cel I%ﬂ’é@%@ﬁﬂﬁ%@%@h@&%@gbi rd. Conpound curves were

al | oned to i noubigitethatunt@amsanpebakuned oaocel dcipbatescfRaL (Rppr oxi mately 15
m nutes before addjtion,of a 4 nMr-PlIA (S gqa P4532)/1yM Faorskolin (Sigm
F3917) agoni sE™&h% “?“eb‘ﬁ‘aeA?f“(%‘""“B%"fW%ﬂ"ﬁ‘i’%%‘i“.“g é\%@ﬁ?‘}d&?‘aﬁE‘zr‘i‘iééf%f‘”‘ﬂ@sﬁ Ain | uM
For skohn, a Dis@:ddedd eere bmbedotentragindd DN gheidgasdafrerhors kadienver e al so

i ncl uded on ¢ e ddi tj cell plates we al laowed to

i ncubat e at %%ﬁg%gltﬁ%% &fggugedg%%ﬂﬁmfc 18%0534 %ggt‘?%%ﬂg‘%“g%‘”if teérp?alﬁﬁéggati on, nedia
was renoved, ahPotiet ¢ cqybatratonwt t &K geiisvelll Nrier ®@sspy, thewi tldesDRBS w o Ca & My

(Medi at ech 215034 EMvo e, 00,30, _ r.lysis Buffer
(Promega E39;61QL(%I{§I ut eghﬁ%@%ﬁ%s?‘??m%g){%%t %k%féaﬁghgﬁggghﬁgsﬁ%ch wel | and

pl at es frozerfulifre medipyaseegeprst apdghrlacetyih 6 WatsaptedivaeSemeh2yme col orimetric

assay, pl atesvivefi@ (Mbaned 10utosat vy QeRrRer 8t 4 AaNts2QuPblngd X assay
buffer (Pr onedga%ﬁyvaa adclided, to each well. Color was allowed to devel op at 37
co, 9 i u{:e prt 1L 1oqné

C, 5% Popteurygs gheatgat 1000 sasrdBin BiaPMappear ed.  The
col ori metri c ImerdittcipAfiwasdisinappedy mididro theeciagiated, FORL of the appropriate

test compound antagonist or agonist control curves were added to cell plates using a
Cartesian Hummingbird. Compound curves were allowed fo incubate at room
temperature on cell plates for approximately 15 minutes before addition of a 15 nM
NECA (Sigma E2387) agonist challenge (3 ul volume). A control curve of NECA, a
DMSO/Media control, and a single dose of Forskolin (Sigma F3917) were also
incluzded on each plate. After additions, cell plates were allowed to incubate at 37 °C,
5% CO;, 90% Rh for 5.5 — 6 hours. After incubation, media were removed, and cell
plates were washed 1x 50 uL. with DPBS w/o Ca & Mg (Mediatech 21-031-CV), Into
dry wells, 20 pL. of 1x Reporter Lysis Buffer (Promega E3971 (diluted in dH,O from
5x stock)) was added to cach well and plates frozen at -20 °C overnight. For p-
galactosidase enzyme colorimetric assay, plates were thawed out at room temperature
and 20 pL. 2X assay buffer (Promega) was added to each well. Color was allowed to

develop at 37°C, 5% CO», 90% Rh for 1 - 1.5 h or until reasonable signal appeared.
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of 60 utiwell 1M sodium carbonate. Plates were counted at 405 nin on a Spec
traMax M cropl ate Reader (Ml ecul ar Devices). Data was anal yzed in

M cr osof twaxerlosased | C/ EC50 curves were fit using a stamdaruse@edsisesr o. A2A
ASSAY DATA The conpound of Fornula A displayed surprising and unexpected
sel ectivity for A A over Al receptor antagonism Exanple A2AGl2(uM

Al Gal 2(uM A1/ A2A AO.00237.3 3173.91 Wile the foregoing specification
teaches the principles of the present invention, with exanples provided for
the purpose of illustration, it will be understood that the practice of the
I nvention enconpasses all of the usual variations, adaptations and/or
nodi fi cations as come within the scope of the followng clains and their
equi val ents. Al publications disclosed in the above specification are

her eby i ncor pokabiecindiyc feadier @G pbdA Withl the addMén &l68iuTIwell TM sodium

carbonate. Plates were counted at 405 nm on a SpectraMax Microplate Reader
(Molecular Devices). Data was analyzed in Microsoft Excel and IC/EC50 curves were

fit using a standardized macro.

Adenosine Al Receptor Functional Assay (AIGAL2)

To initiate the functional assay, cryopreserved CHO-K1 cells overexpressing the
human adenosine Al receptor and containing a cAMP inducible beta-galactosidase
reporter gene were thawed, centrifuged, DMSO containing media removed, and then
seeded with fresh culture media into clear 384-well tissue culture treated plates (BD
#353961) at a concentration of 10K cells/well. Prior to assay, these plates werc
cultured for two days at 37 °C, 5% COs, 90% Rh. On the day of the functional assay,
culture media was removed and replaced with 45 uL assay medium (Hams/F-12
Modified (Mediatech # 10-080CV) supplemented w/ 0.1% BSA). Test compounds
were diluted and 11 point curves created at a 1000x concentration in 100% DMSO.
Immediately afier addition ot assay media to the cell plates, 50 nL of the appropriate
test compound antagonist or agonist control curves were added to cell plates using a
Cartesian Hummingbird, Compound curves were allowed to incubate at room
temperature on cell plates for approximately 15 minutes before addition of a 4 nM -
PIA (Sigma P4532)/1uM Forskolin (Sigma F3917) agonist challenge (5 ul volume).
A control curve of r-PIA inluM Forskolin, a DMSO/Media control, and a single dose
of Forskolin were also included on each plate. After additions, cell plates were
allowed to incubate at 37 °C, 5% CO,, 90% Rh for 5.5 - 6 hours. After incubation,
media was removed, and cell plates were washed 1x 50 gL with DPBS w/o Ca & Mg
(Mediatech 21-031-CV). Into dry wells. 20 pL of Ix Reporter Lysis Buffer (Promega
E3971 (dituted in dH,O from 5x stock)) was added to cach well and plates frozen at -
20 °C overnight. For B-galactosidase enzyme colorimetric assay, plates were thawed
out at room temperature and 20 pul 2X assay buffer (Promega) was added to each
well. Color was allowed to develop at 37 °C, 5% COs, 90% Rh for 1 — 1.5 h or until
reasonable signal appeared. The colorimetric reaction was stopped with the addition

of 60 pl./well 1M sodium carbonate. Plates were counted at 405 nm on a SpectraMax



1. A conpound A which. is: oMe A and sol vates, hydrates, tautoners, and
phar maceutically acceptable salts thereof. 2. A pharmaceutical conposition
conpri si myotzha/asesepound of Claim 1 and a pharnaceuti cal PgTaASC@EPEISHE
carrier. 3. A nethod of treating a subject having a disorder aneliorated
by ant agoni zi ng Adenosi ne A2A receptors in appropriate cells in the

subj ect, which conprises adm nistering to the subject a therapeutically
effective dose of the conmpound of Claiml1l. 4. A nethod of preventing a

di sorder aneliorated by antagoni zi ng Adenosi ne A2A receptors in appropriate
cells in the subject, conprising admnistering to the subject a

prophyl actically effective dose of the conpound of Claim1 either preceding
or subsequent to an event anticipated to cause a disorder aneliorated by
ant aﬁoni Zi Rg MidepasiRealcAMYIERREPHES. zba;a ammpich@mmﬁﬁ&fth §xcielrh8& he subj ect.

5. The met hod . aim3, conpri si adm nistering to the subject a

t her apeut i caﬁﬁg}:‘fcggc%reéﬁ‘ﬁ{fl@élﬁ%%ﬁt?”gggﬁdgﬁcf%e dose of the pharmaceuti cal
conposition of Caim2. WD 2011/053507PCT/ US2010/ 053568 6. The net hod of
Claim4, conprising admnistering to the subject a therapeutically or
prophyl actical l v {+Vve dose of the phai maceutical conmposition of Caim
2. 7. The né%zﬁégg%?q%fé}m 3, wherein the disorder is a neurodegerterative
di sorder or a novenent disorder. 8. The method of Claim3, wherein the

di sorder is sereenmund ¢fdameties dedaysd sorrsingtaphgpenfecPésddemsoidvrsi:Di sease,
Huntington' s iseas&pioMhdbple System Atrophy, Corticobasal Degeneration,

Al zheimer' s Di sease, or Senile Denenti a.

Example A Gal2(uM) A1Gal2(uM) Al/Ass
A 0.0023 7.3 317391

While the foregoing specification teaches the principles of the present invention, with
cxamples provided for the purpose of illustration, it will be understood that the practice
of the invention encompasses all of the usual variations, adaptations and/or

modifications as come within the scope of the following claims and their equivalents.

All publications disclosed in the above specification are hercby incorporated by

reference 1 full.



9. The nethod of Claim4, wherein the disorder is a neurodegenerative

di sorder or a novenent disorder. 10. The nethod of Claim4, wherein the
di sorder we 20dl/0s830ed from the group consisting of Parki REDAIS0IDISIaS e,
Huntington's Disease, Multiple System Atrophy, Corticobasal Degeneration,
Al zheiner's Disease, or Senile Denentia. 11. The nethod of O aim 3,
wherein the disorder is Parkinson's Disease. 12. The nethod of Caim 3,
where the disorder is addiction. 13. The nethod of Claim3, where the

di sorder is Attention Deficit Hyperactivity D sorder (ADHD). 14. The

met hod of Claim3, where the disorder is depression. 15. The nethod of
Claim3, where the disorder is anxiety. 16. The nethod of Caim 3, where
t he di sorder is mgraine.

We Claim:

1. A compound A which is:

and solvates, hydrates, tautomers, and pharmaceutically acceptable salts thercof.

2. A pharmaceutical composition comprising the compound of Claim | and a

pharmaceutically acceptable carrier.

3. A method of treating a subject having a disorder ameliorated by antagonizing
Adenosine Az receptors in appropriate cells in the subject, which comprises
administering to the subject a therapeutically etfective dose of the compound of

Claim 1.

4. A method of preventing a disorder ameliorated by antagonizing Adenosine
A4 receptors in appropriate cells in the subject, comprising administering to the
subject a prophylactically effective dose of the compound of Claim 1 either preceding
or subsequent to an event anticipated to cause a disorder amcliorated by antagonizing

Adenosine Aya receptors in appropriate cells in the subject.

5. The method of Claim 3, comprising administering to the subject a
therapeutically or prophylactically effective dose of the pharmaceutical composition

of Claim 2.
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6. The method of Claim 4, comprising administering to the subject a
therapeutically or prophylactically effective dose of the pharmaceutical composition

of Claim 2.

7. The method of Claim 3, whercin the disorder is a neurodegenerative disorder

or a movement disorder.

8. The method of Claim 3, wherein the disorder is selected from the group
consisting of Parkinson's Disease, Huntington's Disease, Multiple System Atrophy,

Corticobasal Degeneration, Alzheimer's Disease, or Senile Dementia.

9. The method of Claim 4, wherein the disorder is a neurodegenerative disorder

of 2 movement disorder.

10.  The method of Claim 4, wherein the disorder is selected from the group
consisting of Parkinson's Disease, Huntington's Disease, Multiple System Atrophy,

Corticobasal Degencration, Alzheimer's Disease, or Senile Dementia.

tl. The method of Claim 3, wherein the disorder is Parkinson’s Discase.

12. The method of Claim 3, where the disorder is addiction.

13, The method of Claim 3, where the disorder is Attention Deficit Hyperactivity

Disorder (ADHD).

14, The method of Claim 3, where the disorder is depression.
15, The method of Claim 3, where the disorder is anxiety.
16.  The method of Claim 3, where the disorder is migraine.
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