ARYL SUBSTI TUTED ARYLI NDENOPYRI M DI NES AND THEI R USE AS HI GHLY SELECTI VE
ADENGCSI NE A2a RECEPTOR ANTAGONI STS CROSS- REFERENCE TO RELATED APPLI CATI ONS
The presew0D 2appisazati on clains the benefits of the fili RgTAS2010853582

Provi sional Application No. 61/255,930 filed Cctober 29, 2009. The conpl ete
di scl osures of the aforenentioned rel ated patent applications are hereby

i ncorporated herein by reference for all purposes. FIELD OF THE | NVENTI ON
This invention relates to aryl substituted arylindenopyrimdines and their
t her apeuti c and prophylactic uses. Disorders treated and/or prevented

i ncl ude neur odegenerative and novenent disorders aneliorated by

ant agoni zi ng Adenosi ne A2A receptors. The present application is directed
to a subset of a genus of conpounds, disclosed in US 7,468,373 B2.
BACKGROUND OF THE | NVENTI ON Adenosine is a purine nucl eotide produced by

BRI e i

couple to inhibitory G protein, while A2A and A2b couple to stinulatory G
protein. Ar)A receptors are nmainly found in the brain, both in neurons and
glial cells (highest level in the striatumand nucl eus accunbens, noderate
to high level in olfactory tubercle, hypothal anus, and hi ppocanpus etc.

regions). |n GRPPPREFERENGESKUBELANIAAPRIEATENS are found in platelets,
neutrophils, Masedl@ipp8iROoT Nl 8e becaRds @RI UBoviliiguStriatumis the
mai n brain rg&hﬁn for the rgﬁylatlon of notor activity, particularly
through its iAtFiaR NorP! 2P dRldBpsrhtoher Gt O0Rediboarbicidgrnaessngben t he
substanti al nifgementidht r@itéd @telibpbfeatidd® ¥ BEOFy hk@elcd®brelihg

reference for all purposes.
FIELD OF THE INVENTION

This invention relates o aryl substituted arylindenopyrimidines and their therapeutic
and prophylactic uses. Disorders treated and/or prevented include neurodegenerative
and movement disorders ameliorated by antagonizing Adenosine A,, receptors. The
present application is directed to a subset of a genus of compounds, disclosed in US
7,468,373 B2.

BACKGROUND OF THE INVENTION

Adenosine is a purine nucleotide produced by all metabolically active cells within the
body. Adenosine exerts its effects via four subtypes of cell surface receptors (A1, Aqa,
AZ2b and A3), which belong to the G protein coupled receptor superfamily. Al and A3
couple to inhibitory G protein, while A, and A2b couple to stimulatory G protein.
Aaa Teceptors are mainly found in the brain, both in neurons and glial cells (highest
level in the striatum and nucleus accambens, moderate to high level in olfactory

tubercle, hypothalamus, and hippocampus etc. regions).

In peripheral tissues, A, receptors are found in platelets, ncutrophils, 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 e neuron degeneration in patients with Parkinson's D sease (PD)
Wthin the striatum A2A receptors are co-localized with dopam ne D2
recept or swouggssioong an i nportant site for the integratcorwsedloassapsi ne
and dopam ne signaling in the brain. Adenosi ne A2A receptor bl ockers 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 A, A 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
augnented by the adenosi ne signaling pathway, and it has been shown that

adm ni stration _of. an rece r a ni st,.r t ng. for
addi ctive suﬁ@?gﬁ%%lcﬁﬁ¥ﬁgﬁ%ﬁ%.W%é$&ﬁgﬁ%wihE%@%%%i?ﬁggﬁﬁg&éyﬁgbtors and G
f 3y Subuni t s thestAhwohol iesarosride dddiabtcd onth dffraowmeCEl theeBpol soggesirg Behavi or ",

by Ivan D a”%?l%g@o?t@nt'sﬂ@i@r %@&teiﬁg&%f%nbsi@ 3911 ?&Xm&fe s hgg L’li tf?erbraigoo& pp

291-316) and "Adaptations In enosine Signaling in"Drug Dependence:
Therapeutic inplications", by Stephen P. Hack and Macdonald J. Christie,
Critical Revi®®resie ReureBiopPlogy:s misprovils a noggasy pigantipglgmypyian Gews al so
Al coholism  GinicalicapdpEsper.iorent &l M3esear £ i@ Mheraddti8) , 1302-1307. An
A2A receptor antagoni st could be used to treat attention deficit
hyperactivitynﬁ¥§ B%ﬁ’fﬁk}{» since caffeine (a non selective adenosine
ant agoni st) can be useful for treating ADHD, and there are many
i nteractions Agijssanctdppaniraepddict REanasiuheu fethHRe sr telkamaabl Genet i cs
(2000), 58(1), 31-48%anﬁwrefe ences therein. A selective. A2A antagoni st
Could b used EETr QLR AT A rNE BOTH ARTrE Y B P MY cal | v,
Sel ecti ve adethoglynendintcagoniigiisddpaviec sholung aatirwistpyrtituarlyobdse out e and
pr ophy! actic rg‘gxleq@élwg\g\%gxlng n];,%hic@lchrtgh fiEn vg'{ (ﬁﬁi\%:[ §ciegésir¢§_r&§;§®rs.a no'\'/el
sel ecti ve adenosi ne ant a@goni st 1 n anim nDde s of m-graine," by
Kur okawa M dpcpergknce higdhsen iewn forbo myadenicd kicihe plsaosp@ @@haling pathway,

and it has been shown that administration of an A, receptor antagonist redues the

craving for addictive substances ("The Critical Role of Adenosine Az Receptors and

Gi By Subunits in Alcoholism and Addiction: From Cell Biology to Behavior™, by

Ivan Diamond and Lina Yao, (The Cell Biology of Addiction, 2006, pp 291-316) and

“Adaptations in Adenosine Signaling in Drug Dependence: Therapeutic

Implications™, by Stephen P. Hack and Macdonald 1. Christie, Critical Review in

Neurobiology, Vol. 15, 235-274 (2003)). See alse Alcoholism: Clinical and

Experimental Research (2007), 31(8}, 1302-1307.

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

neurons. Clinical Genetics (2000), 38(1), 31-40 and references therein.

A selective Az, 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-056, a novel selective
adenosine A,a antagonist in animal models of migraine,” by Kurokawa M. ct. al.,

Abstract from Neuroscience 2009).



Ant agoni sts of the A2A receptor are potentially useful therapies for the
treatment of depression. A2A antagoni sts are known to induce activity in
vari ous mwdebsl/B8sodepr essi on including the forced sw m @&ow/usasio/0s3sspensi on
tests. The positive response is nedi ated by dopam nergic transm ssion and
is caused by a prolongation of escape-directed behavior rather than by a
not or stinulant effect. Neurol ogy (2003), 61(suppl 6) S82-S87. Antagonists
of the A2A receptor are potentially useful therapies for the treatnent of
anxi ety. A2A antagoni st have been shown to prevent enotional/anxi ous
responses in viva Neurobiol ogy of D sease (2007), 28(2) 197-205. A A

ant agoni sts have been described in US 7,468,373 B2, US 2009/ 0054429 Al, and
ref erences therein. SUMVARY OF THE | NVENTI ON The genus of conpounds

di sclosed in US 7,468,373 B2 have m xed A-A and Al receptor antagonism
activity. For many disorders for which A2A receptor antagonismis
therapeutically useful, the Al receptor activity is unwanted and nay
contribute tonﬁgdﬁaewﬁmntﬁnmmmemenm@m@dseﬂﬁhﬁwb@ﬁehimbahﬁm&ﬁett of the
compounc PT! MRl BELAY YoahdeonTRlade 1OV ERLAL0: REOK) i E5ioR BORLlorOF OUP Of
conpounds cov d enus described in parent case but that have
been found toicwav@nmklpmg §ierﬁfgceémmumxzpies@m@mslé%écﬂ‘hwmrm vIotsse A7A

receptor. Theg a@dgﬁ&tb@%wﬁ&wg@&m%wmg%CQ&SQ& #;gea rﬁsx%ﬁmn df@éé%%t' on have A A

/Al activity ratios of | east 1, whereas t'he avera nber of the
genus has an dAE%ed/Wa‘ﬁéﬁihﬁ thyn ‘?Yaﬁtfi“‘é"fdffmﬂﬂ’it ey eurelemp Héf(éﬁpp’t he
6) S82-S87.

Antagonists of the Az, receptor are potentially usefu! 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.

Asa antagonists have been described in US 7,468,373 B2, US 2009/0054429 A1, and

references therein.
SUMMARY OF THE INVENTION

The genus of compounds disclosed in US 7,468,373 B2 have mixed A,, and Al
receptor antagonism activity. For many disorders for which A», receptor antagonism
is therapeutically useful, the Al receptor activity is unwanted and may contribute to
side effects or even oppose the beneficial effect of the compound primary Aza
activity. This invention provides a small group of compounds covered by the genus
described i the parent case but that have been found to have surprising and
unexpected selectivity for the Apa receptor. The selected group of compounds of the
present invention have A;a /Al activity ratios of at least 50/1, whereas the average
member of the genus has an Aza /AT activity ratio of 1/1. Thus, compounds of the
present invention are expected to have much greater therapeutic efficacy and/or fewer

side effects.

Selected aryl substituted arviindenopyrimidines of Formula A display unusually high

selectivity for Aza over Al receptor antagonismm,



pr esent

and/or fewer side effects.
of For mulwoAodimsgioay unusual |y high selectivity for Al i ‘PCouseoiblossserept or

ant agoni sm
is aryl;

R2 R3/ R4 A wherein:

wherein:

X is C=0;

R, is phenyl;
R4 is N and
R; is aryl;

Sel ected aryl

Xis CO R2 is phenyl;

invention are expected to have nmuch greater therapeutic efficacy

substituted arylindenopyri m di nes

R4 is NH 2; and R3

said arylindenopyrimidines of Formula A are selected form the group consisting oft




said arylindenopyrimdines of Formula A are selected formthe group
consisting of: FF
WO 2011/053509 PCT/US2010/053582




WO 2011/053509 PCT/US2010/053582




and sol vates, hydrates, tautonmers, and pharnmaceutically acceptable salts
t hereof ; DETAI LED DESCRI PTI ON OF THE | NVENTI ON The invention provides
aryl i ndenwpynimisesones of Formula A JNJ-39928122. wher eiPOT/US2010/053582




Xis GO R2 is phenyl; R4 is NH2;, and .R3 is aryl; said
aryl i ndenopyrim di nes of Formula A are selected formthe group consisting
of :  F FFWVO 2011/053509 PCT/US2010/053582




WO 2011/053509 PCT/US2010/053582




and sol vates, hydrates, tautonmers, and pharnmaceutically acceptable salts
thereof; This invention further provides a nethod of treating a subject
havi ng a wo=oridsssoanel i or at ed by ant agoni zi ng Adenosi ne PATAIS201008158Dr S,
whi ch conprises adm nistering to the subject a therapeutically effective
dose of a conpound of O aim1l.

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

DETAILED DESCRIPTION OF THE INVENTION
The invention provides arylindenopyrimidines of Formula A INJ-39628122.

a4 \N
Rs N%

Rs A

wherein:

Xis C=0;

R is phenyl;
Ry is NHa: and
R;is aryl;

said arylindenopyrimidines of Formula A are selected form the group consisting of

10



This invention further provides a nmethod of preventing a disorder
anel i orated by antagoni zi ng Adenosi ne A2A receptors in a subject,

conpri si nyoab11adadoni steri ng to the subject a prophyl act ipcalusgoiefnsasst i ve
dose of a conpound of Claim1 either preceding or subsequent to an event
anticipated to cause a disorder aneliorated by antagoni zi ng Adenosi ne A2A
receptors in the subject. The instant conpounds can be isol ated and used as
free bases. They can al so be isolated and used as pharnaceutically
acceptabl e salts. Exanples of such salts include hydrobrom c, hydroiodie,
hydrochl oric, perchloric, sulfuric, maleic, fumaric, malic, tartaric,
citric, adipie, benzoic, mandclie, inethanesulfonic, hydroethanesul fonie,
benzenesul foni c, oxalic, palnoic, 2 naphthal cncsul fonic, p-toluenesulfonic,
cycl ohexancsul fam ¢ and saccharic. This invention also provides a

phar maceutical conpositign conprising a conmpound of laiml and a

phar maceutical |y acceg,,cle carrier. Pharnmaceutically acceptable carriers
are well known to f skilled in the art and include, but are not limted
to, from about; ' :
0.8% sal i ne. Sueh-phaymaceutically acceptable carriers can be aqueous or
non- agueous soljuti @ suspensi ons and enul si ons. Exanpl es of non-aqueous
solvents arc | yl e zglycol, pol yet hyl ene gl ycol, vegetable oils such as
olive oil, and.jihjectable organic esters such as ethyl ol eate. Agueous
carriers include water, ethanol, alcoholic/aqueous solutions, glycerol,
emul si ons or guspensions, including saline and buffered nedia. O al
carriers can bgiilixirs, syrups, capsules, tablets and the |ike. The

typical solid garrier is an inert substance such as |actose, starch,

gl ucose, nethyl=¢ellul ose, magnesi um stearate, dical cium phosphate,

mannitol and the like. Parenteral carriers include sodium chloride
solution, Ringer's dextrose, dextrose and sodium chloride, |actated
Ringer's and fixed oils. Intravenous carriers include fluid and nutrient
repl eni shers, electrolytg replenishers such as those based on Ringer's
dextrose and the |Iokes Rreservatives and other additives can al so be
present, such_as,4f or exanpl e, antim crobials, antioxidants, chelating
agents, inertiga dnd the like. Al carriers can be m xed as needed with
di si ntegrants, ent¥s, granul ating agents, lubricants, binders and the

| i ke using copv oRal techniques known in the art. This invention further
provi des a ne of N eating a subject having a condition aneliorated by
ant agoni zi ng Adenbési ne A7A receptors, which conprises admnistering to the
subject a therapeutically effective dose of a conpound of Claim1l. In one
enbodi nent, the disorder is a neurodegenerative or novenent disorder.
Exanpl es of disorders tré&atable by the instant pharnmaceutical conposition

i nclude, without Iém#aty on, Parkinson's Di sease, Huntington' s D sease,

Mul tiple Syst Corti cobasal Degeneration, Alzheinmer's D sease,
and Senile De

11



In one preferred enbodi nent, the disorder is Parkinson's disease. As used
herein, the term "subject” includes, without |limtation, any animl or
artifici avbyormdsfobed ani mal havi ng a di sorder anel i or ateu/usgolansagoni zi ng
adenosine Al A receptors. In a preferred enbodi nent, the subject is a human.
Adm ni stering a conmpound of Claim1l can be effected or perforned using any
of the various nethods known to those skilled in the art. The conpounds of
Claim| can be adm nistered, for exanple, intravenously, intranuscularly,
orally and subcutaneously. In the preferred enbodi nent, conpounds of C aim
1 are admnistered orally. Additionally, admnistration can conprise givVving
the subject a plurality of dosages over a suitable period of tinme. Such

adm ni stration regi nens can be determ ned according to routine nethods. As
used herein, a "therapeutically effective dose" of a pharmaceuti cal
conposition is an anount sufficient to stop, reverse or reduce the
progression of a disorder. A "prophylactically effective dose" of a

phar maceuti cal Bos{'tiwn is an anount sufficient to prevent a disorder,
i.e., elimna nel porate and/ or delay the disorder's onset. Methods are
known in the a gr \det erm ni ng therapeutically and prophylactically
effective doseg f ol dnpounds of Claim1. The effective dose for

adm ni st eri ngsthe ph qpaceutlcal conposition to a human, for exanple, can
be deternined ) henatlcally fromthe results of animal studies. In one
enbodi nent , e therapeutically and/or prophylactically effective dose is a
dose suff|C|eEf o deliver from about 0.001 ng/ kg of body weight to about
200 ng/ kg of &L wei ght of a conmpound of Claiml. In another enbodi nent,

t he therapeutLg;ily and/ or prophylactically effective dose is a dose

sufficient to iver from about 0.05 ng/kg of body weight to about 50
my/ kg of body’ wei ght. More specifically, in one enbodinment, oral doses
range from about 0.05 ng/kg to about 100 ng/ kg daily. In anot her

enbodi nent, oral doses range from about 0.05 ng/kg to about 50 ny/kg daily,
and in a further enbodi nént, from about 0.05 ng/kg to about 20 ng/ kg daily.
In yet another embodisent, infusion doses range fromabout 1.0 ug/kg/mn to
about 10 ng/ kg nhi bitor, adm xed with a pharmaceutical carrier
over a periodira ag from about several mnutes to about several days. In
a further enbodgi ne t Nfor topical admnistration, the instant conpound can
be conbi ned h aN phar maceutical carrier at a drug/carrier ratio of from
about 0.001 tig dbout M%1. The invention also provides a method of treating
addiction in aymamual, conprising adm nistering a therapeutically effective
dose of a compﬁ nd of Claim1l. The invention also provides a nmethod of
treating A DHQ in a manmmal, conprising adm nistering a therapeutically

ef fecti ve doseNof a conpound of Claiml1, The invention also provides a

nmet hod of triabkng depression in a manmal, conprising admnistering a
therapeutically effective dose of a conpound of CaimlL.




The invention al so provides a nethod of treating anxiety in a mamal,
conprising admnistering a therapeutically effective dose of a conpound of
Claim 1. wbeoiwnssswi on al so provides a nmethod of treati RGTraSgriaionss: n a
manmmal , conprising adm nistering a therapeutically effective dose of a
conpound of Claim 1. DEFI N Ti ONS AND NOVENCLATURE Unl ess ot herw se not ed,
under standard nonencl ature used throughout this disclosure the term nal
portion of the designated side chain is described first, followed by the
adj acent functionality toward the point of attachnent. As used herein, the
foll owi ng chem cal terns shall have the neanings as set forth in the
foll ow ng paragraphs: "independently", when in reference to chem cal
substituents, shall nean that when nore than one substituent exists, the
substituents may be the same or different. "A kyl" shall nmean straight,
cyclic and branched-chain Elkyl. Unl ess otherw se stated, the al kyl group
w Il contain 1-20 carbop-atons. Unless otherw se stated, the al kyl group
may be optional ] ted with one or nore groups such as hal ogen, CH
CN, nercapto, 10, Cl-Cs-al kyl, Cl1-05-al koxyl, Cl-Cs-alkylthio,
Cl - CR-al kyl am - C8-al kyl )am no, (nono-, di-, tri-, and per-)fornyl,
car boxy, al koxyc A Cl-05,-alkyl-C0 , C-C8-alkyl-CO- -NH,

car boxam de, hyd xani€H90id, sul fonam de, su fonyl. thiol, aryl,

aryl (ci-es)al k het erocycl yl, and heteroaryl. "Al koxy" shall neanO-al kyl
and unl ess otherw se stated, it will have 1-8 carbon

.




atons. "Hal ogen" shall nean fluorine, chlorine, bromne or iodine; "PH' or
"Ph" shall nean phenyl; "Ac" shall nean acyl; "Bn" shall nean benzyl. The
term "acywb 2as1/033®d herei n, whether used al one or as parCTafS2@0964382 i t uent
group, means an organic radical having 2 to 6 carbon atons (branched or
straight chain) derived froman organic acid by renoval of the hydroxyl
group. The team "Ac" as used herein, whether used alone or as part of a
substituent group, neans acetyl. "Aryl" or "Ar," whether used al one or as
part of a substituent group, is a carbocyclic aromatic radical including,
but not limted to, phenyl, 1- or 2-naphthyl and the |ike. The carbocyclic
aromatic radical may be substituted by i ndependent replacenent of 1 to 5 of
t he hydrogen atons thereon with hal ogen, OH, CN, mercapto, nitro, anino,
Cl -Cs-al kyl, C-Cs-al koxyl, Cl-Cs-alkylthio, Cl-Cs-alkyl-amno, di(Cl-C8-
al kyl')am no, (mono-, di-, tri-, and per-)formyl, carboxy, alkoxyearbonyl,
Cl- Cs-al kyl - COC1- C8- al kyt - CO-NH, or carboxam de, Illustrative aryl

' anpl e, phenyl, naphthyl, biphenyl, fluorophenyl,
='bcnzoyl oxyphenyl, carboet hoxyphenyl, acetyl phenyl,
henyl , hydroxyphenyl, carboxyphenyl,
vl met hoxyet hyl phenyl, acet am dophenyl, tolyl, xylyl,
di met hyl car bapyhphenyl, and the like. "Ph" or "PH' denotes phenyl. Wether
used al one or\al part 6f a substituent group, "heteroaryl” refers to a
cyclic, fully unsaturated radical having fromfive to ten ring atons of
whi ch one ringMatomis selected fromS. 0, and N 0-2 ring atons are
addi ti onal he?é?tatons i ndependently selected fromS, 0, and N, and the
remai ni ng ringNatons are carbon. The radical may be joined to the rest of
the nol ecule via any of the ring atons. Exenplary heteroaryl groups
i nclude, for ex l e, pyridinyt, pyrazinyl, pyrimdinyi, pyridazinyl,

di f 1 uor opheny
et hoxyphenyl ,

pyrroyl, pyrazolyl, imdazolyl, thiazolyl, oxazolyl, isoxazolyl,

t hi adi azolyl, triazolyl, triazinyl, oxadiazolyl, thienyl, furanyl,

qui nol i nyl, isoquinolinyl, indolyl, isothiazolyl, 2- oxazcpinyl, azepinyl,
N- oxo- pyridyl, | -gio i enyl, benzothi azolyl, benzoxazolyl, benzothienyl,

qui nol i nyl - N-oxi d
benzi soxazol y
i ndol i zi nyl, e

i m dazol yl, benzopyranyl, benzisothiazolyl,

azi nyl, benzofurazanyl, benzothiopyranyl, indazolyl,
' chrononyl, coumarinyl, cinnolinyl, quinoxalinyl,

i ndazol yl, pyr olop¥{iclinyl, furopyridinyl (such as furo[2, 3-c]pyridinyl,

furo(3, 2-bj pyfi di nyl nmor furo[2,3-b]pyriclinyl), imdazopyridinyl (such as

i m dazo[ 4, 5- bypyri di nyl or




i mdazo[ 4, 5-c] pyriclinyl), naphthyridinyl, phthalazinyl, purinyl,
pyridopyridyl, quinazolinyl, thienofuryl, thienopyridyl, thienothienyl, and
fury!. Thwohetigsampyl group nay be substituted by i ndepentarstowepisazenment
of 1 to 5 of the hydrogen atons thereon with hal ogen, OH, CN, nercapto,
nitro, am no, Cl-05-alkyl, G -C8.-al koxyl, C1-C8-alkylthio,

Cl- C8-al kyl -am no, di (C1-C8-al kyl)am no, (nono-, di-, tri-, and per-)

hal o-al kyl, fornyl, carboxy, al koxycarbonyl, Cl1-05-al kyl- CONH, or

car boxam de. Heteroatyl may be substituted with a nono-oxo to give for
exanpl e a 4-oxo-1H quinoline. The ternms "heterocycle,” "heterocyclic," and
"heterocycl 0" refer to an optionally substituted, fully or partially
saturated cyclic group which is, for exanple, a 4- to 7- nenbered
monocyclic, 7- to |'-nmenbered bicyclic, or 10- to 15-nmenbered tricyclic
ring system which has_at | east one heteroatomin at | east one carbon atom
containing ring. EA& g of the heterocyclic group containing a

!

het er oat om may=he , or 3 heteroatons selected fromnitrogen atons,
oxygen at ons, ﬂ'gl\fur atons, where the nitrogen and sul fur heteroatons
may al so optionally_be oxidized. The nitrogen atons nmay optionally be

quat er ni zed. &Qcyclic group may be attached at any heteroatom or
carbon atom pl ar'’y “nonocyclic heterocyclic groups include pyi Tolidinyl;
oxetanyl; pyrazolinyl; imdazolinyl; imdazolidinyl; oxazolyl;
oxazol i dinyl; isoxazolinyl; thiazolidinyl; isothiazoli.di.nyl;
t et rahydrof uryl ; plperldlnyl pi perazi nyl; 2- oxopi perazinyl;
2- oxopi peridinyl; 2-0x0 rrolldlnyl 4- pi peri donyl; tetrahydropyranyl;
tetrahydrothlopyr. : trahydrothlopyranyl sul f one; nor pholinyl;
t hi or nor phol i fiyk; “arphollnyl sul f oxi de; thi onorpholinyl sulfone;
1, 3-di oxol ane ; thietanyl; thiiranyl; and the |ike. Exenplary
bi cyclic heteracyc groups i ncl ude qU|nueI|d|nyI
; di hydr oi soi ndol yl ; d|hydroquinazolinyl (such as
3, 4- di hydr o- 4k0x0- qui ndzol i nyl ) ; d|hydrober|zofuryl; di hydr oberi zot hi enyl ;
di hydr obenzot hilopyranyl ; di hydrobenzot hi opyranyl sul fone;
di hydr obenzop A nyl ; indoIinyI; i sochromanyl ; isoindolinyl; piperonyl;
t et r ahydr oqui §E;nyl.; and the like. Substituted aryl, substituted

S

het eroaryl, an ubstituted heterocycle may also be substituted with a
second substituted-aryl, a second substituted-heteroaryl, or a second
substitut ed-heterocycle to give, for exanple, a 4-pyrazol-1-yl-phenyl or
4-pyridin-2- yl-phenyl. Designated nunbers of carbon atons (e.g., Cl4)
shall refer independently to the nunber of carbon atons in an al kyl or

cycl oal kyl noiety or to thte al kyl portion of a |arger substituent in which
al kyl appears as it p X root. EXAMPLES: Conpounds of fornula A can be
prepared by netleds{known’'to those who are skilled in the art. The

foll ow ng reac!!:ﬂl?-ene is only neant to represent an exanple of the
invention and i inhﬂpray meant to limt the invention.

i, NH,
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Scheme 1 Air, NaCH, NVP, 80C  R3B(OR)2, dlaxane, Pd(PPh3)4
WO 2011/053509 PCT/US2010/053582

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

This invention further provides a method of treating a subject having a disorder
ameliorated by antagonizing Adenosine Ay, receptors, which comprises administering

to the subject a therapeutically effective dose of a compound of Claim 1.

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 a compound of Claim 1 either preceding
or subsequent to an event anticipated to cause a disorder ameliorated by antagonizing

Adenosine Asa receptors in the subject.

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

isolated and used as phanmnaceutically acceptable salts.

Examples of such salts include hydrobromic, hydroiodic, hydrochloric, perchloric,
sulfuric, maleic, fumaric, malic, tartaric, citric, adipic, benzoic, mandelic,
methanesulfonic, hydroethanesulfonic, benzenesulfonic, oxalic, palmoic, 2

naphthalenesulfonic, p-toluenesulfonic, cyclohexanesulfamic and saccharic.

This invention also provides a pharmaceutical composition comprising a compound of

Claim 1 and a pharmaceutically acceptable carrier.

Pharmaceuiically acceptable carriers are well known to those skilled in the art and
include, but are not limited to, from about 0.01 to about 0.1 M and preferably .03 M
phosphate buyer or 0.8% saline. Such pharmaceutically acceptable carriers can be
aqueous or non-aqueous solutions, suspensions and emulsions. Examples of non-
aqueous solvents are propylene glycol, polyethylene glycol, vegetable oils such as
olive oil, and injectable organic esters such as ethyl oleate. Aqueous carriers include
water, ethanol, alcoholic/aqueous selutions, glycerol, emulsions or suspensions,
including saline and buffered media. Oral carriers can be elixirs, syrups, capsules,
tablets and the like. The typical solid carrier is an inert substance such as lactose,

starch, glucose, methyl-cellulose, magnesium stearate, dicalcium phosphate, mannitol
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tol uene, 180 C, uWor R513(0R)2, dioxane, Pd(dppf)C 2, water, 85 C wherein:
X i's C=0;wb2ophesab; R4 is NH2; and R3 is aryl; A PCT/US2010/053582

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 condition
ameliorated by antagonizing Adenosine Asa receptors, which comprises administering

to the subject a therapeutically effective dose of a compound of Claim 1.

I one embodiment, the disorder is a neurodegenerative or movement disorder.
Examples of disorders treatable by the instant pharmaceutical composition include,
without limitation, Parkinson's Disease, Huntington's Disease, Multiple System

Atrophy, Corticobasal Degeneration, Alzheimer's Disease, and Senile Dementia.
In one preferred embodiment, the disorder is Parkinson's discase.

As used herein, the term "subject” includes, without limitation, any animal or
artificially modified animal having a disorder ameliorated by antagonizing adenosine

Aaa receptors. In a preferred embodiment, the subject is a human.

Administering a compound of Claim 1 can be effected or performed using any of the
various methods known to those skilled in the art. The compounds of Claim | can be

adminissered, for exarmple, intravenously, intramuscularly, orally and subcutaneously.

Tn the preferred embodiment, compounds of Claim | are administered orally.
Additionally, administration can comprise giving the subject a plurality of dosages
over a sujtable period of time. Such administration regimens can be determined

according to routine methods.
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Schenme | illustrates the synthetic route | eading to conmpound A. Starting

with 7- nRbhowyossswdanone | and follow ng the path indi capeaisbyroloRBsarrows,
condensati on. under basic conditions with aryl al dehydes affords the

benzylidene IL The benzylidene His then reacted with guanidine (free base)
that gives the internediate amno pyrimdine H and is directly oxidized to
the correspondi ng ketone |V by bubbling air through the basic N-nethyl
pyrrolidinone (NNW solution, Dermethylation can be acconplished by heating
IVin NW in the presence of Li.Cl to give the correspondi ng phenol V. The
phenol V can be converted to corresponding triflate VI by treatnment with
N-phenyltriflimde under basic conditions in dinethylfom am de (DW).

Finally, the triflate VI is reacted with boronic esters of fornmula RZB(OR) 2
to afford conpounds of fornula A Schenme 2

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
"nrophylactically effective dose” of a pharmaceutical composition is an amount
sufficient to prevent a disorder, i.¢., eliminate, ameliorate and/or delay the disorder's
onset. Methods are known in the art for determining therapeutically and
prophylactically effective doses for compounds of Claim 1. The effective 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 a compound of Claim 1. 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 50 mg/kg
daily, and in a farther embodiment, from about 0.05 mg/kg to about 20 mg/kg daily.
In yet another embodiment, infusion doses range from about 1.0 pg/kg/min to about
10 mg/kg/min of inhibitor, admixed with a pharmaceutical carrier over a period
ranging from about several minutes 1o about several days. In a further embodiment,
for topical administration, the instant compound can be combined with a

pharmaceutical carrier at a drug/carrier ratio of from 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 a compound of Claim 1.

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

administering a therapeutically effective dose of a compound of Claim 1.

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

administering a therapeutically effective dose of a compound of Claim 1.
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I -Pr2NEt NWP, 70 C

conpoundswgbohggﬁwba A, where R is an al kyl pi perazi nyl sgbgishélossisphenyl .
Starting from piperazine |, prepared according to scheme 1, is alkylated
hal i des in N-nethyl pyrrolidinone (NW) to afford conpounds of

wi th al kyl
formula A

Scheme 2 illustrates the synthetic route leading to

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

administering a therapeutically effective dose of a compound of Claim 1.

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

administering a therapeutically effective dose of a compound of Claim 1.

DEFINITIONS AND NOMENCLATURE

Unless otherwise noted, under standard nomenclature used throughout this disclosure
the terminal portion of the designated side chain is described first, followed by the

adjacent functionality toward the point of attachment.

As used herein, the following chemical terms shall have the meanings as sct forth in
the following paragraphs: “independently”, when in reference to chemical
substituents, shall mean that when more than one substituent exists, the substituents

may be the same or different.

“Alky!l” shall mean straight, cyclic and branched-chain alkyl. Unless otherwise stated,
the alky! group will contain 1-20 carbon atoms. Unless otherwise stated, the alkyl
group may be optionally substituted with one or more groups such as halogen, OH,
CN, mercapto, nitro, amino, C;-Cg-alkyl. Ci-Cy-alkoxyl, C;-Cy-alkylthio, C;-Cg-alkyl-
amino, di{C;-Cs-atkylyamino, (mono-, di-, tri-, and per-) halo-alkyl, formyl, carboxy,
alkoxycarbonyl, C,-Cs-alkyl-CO—O0---, C;-Cyg-alkyl-CO—NH—, carboxamide,
hydroxamic acid, sulfonamide, sulfonyl, thiol, aryl, aryl(c;-cg)alkyl, heterocyclyl, and

heteroaryl.

“Alkoxy” shall mean —O-alkyl and unless otherwise stated, it will have 1-8 carbon

atoms.

“Halogen” shall mean fluorine, chlorine, bromine or iodine; “PH or “Ph” shall mean

phenyl; “Ac” shall mean acyl; “Bn” shall mean benzyl.
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Exanpl el: 2- A rn ino-4-(4-11luoro-phenyl)-914-14-(3,3,3-trifluor o-propyl)-
pi p eraziwokorisssophenyl } -indenoll, 2-di pyri m di n-5-one pggRb@odsssts ep a
2- (4- Fl uor o- benzyl i dene) - 7- net hoxy-i ndan-1 -one An aqueous solution (2

i nL) of NaCH (615 ny,

15.4 mmol ) was added dropwi se to an ethanol (Et011)

solution (13 nilL) of 7-methoxy-indan-i-one (2.0 g, 12.3 mwol) and 4-
fluoro-benzal dehyde (1.4 ni, 12.9 nmol). A precipitate formed i mediately.
The resulting slurry was stirred vigorously for 0.5 h. The slurry was

cooled in an ice bath,

filtered, and washed with cold EtOH The coll ected

solid was dried in vactio to give the title conpound that was used w t hout

further

purification.

Exanple 1: step b

4- (4- Fl uor o- phenyl) - 9- met hoxy-511-i ndenoi | , 2-di pyri m di n-2-yl am ne 1N Owe

The term “acyl” as used herein, whether used alone or as part of a substituent group,
means an organic radical having 2 to 6 carbon atoms (branched or straight chain)
derived from an organic acid by removal of the hydroxyl group. The term “Ac™ as

used herein, whether used alone or as part of a substituent group, means acetyl.

“Aryl” or “Ar,” whether used alone or as part of a substituent group, is a carbocyclic
aromatic radical including, but not limited to, phenyl, 1- or 2-naphthy! and the like.
The carbocyclic aromatic radical may be substituted by independent replacement of 1
to 5 of the hydrogen atoms thereon with halogen, OH, CN, mercapto, nitro, amino,
C:-Cg-alkyl, C;-Cy-alkoxyl, C1-Cg-alkylthie, Ci-Cy-alkyl-amino, di(C;-Cy-
alkylamino, (mono-, di-, tri-, and per-) halo-alkyl, formyl, carboxy, alkoxycarbonyl,
C:-Cy-alky-CO—0O—, C-Cs-alkyl-CO-—NH—, or carboxamide. IHustrative aryl
radicals include, for example, phenyl, naphthyl, biphenyl, fluorophenyl,
difluorophenyl, benzyl, benzoyloxyphenyl, carboethoxyphenyl, acetylphenyl,
ethoxyphenyl, phenoxyphenyl, hydroxyphenyl, carboxyphenyl,
trifluoromethylphenyl, methoxyethylphenyl, acetamidophenyl, tolyl, xylyl,
dimethylcarbamylphenyl and the like. “Ph™ or “PH” denotes phenyl.

Whether used alone or as part of a substituent group, “hetercaryl” refers to a cychic,
fully unsaturated radical having from five to ten ring atomns of which one ring atom is
selected from S, O, and N; 0-2 ring atoms are additional heteroatoms independently
selected from 8, O, and N; and the remaining ring atoms are carbon. The radical may
be joined to the rest of the molecule via any of the ring atoms. Exemplary heteroaryl
groups include, for example, pyridinyl, pyrazinyl, pyrimidinyl, pyridazinyl, pyrroyl,
pyrazolyl, imidazolyl, thiazolyl, oxazolyl, isoxazolyl, thiadiazolyl, triazolyl, triazinyl,
oxadiazolyl, thienyl, furanyl, quinolinyl, isoquinolinyl, indolyl, isothiazolyl, 2-
oxazepinyl, azepinyl, N-oxo-pyridyl, {-dioxothienyl, benzothiazolyl, benzoxazolyl,
benzothienyl, guinolinyl-N-oxide, benzimidazolyl, benzopyranyl, benzisothiazolyl,
benzisoxazolyl, benzodiazinyl, benzofurazanyl, benzothiopyranyl, indazotyl,
indolizinyl, benzofuryl, chromonyl, coumarinyl, cinnelinyl, quinoxalinyl, mdazolyl,
pyreolopyridinyl, furopyridinyl (such as furo[2,3-c]pyridinyl, furo{3,2-bjpyridinyl. or
furo{2,3-b]pyridingl), imidazopyridiny! (such as imidazo[4,5-b]pyridiny} or
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NH2 Powdered NaCH (2.5 g, 62.5 nmol) was added to an EtOH solution (50 ral)
of guani dypeoefiy@ssehl oride (5.9 g, 61.6 mml). After 30p@irfyshéignsigl um
chloride was filtered off and the filtrate was added to an Et011 suspensi on
(20 mL) of 2-(4-fluorobenzylidene)-7-nethoxy-indan-I-one (3.3 g, 12.3
nmnol). The resulting m xture was heated to reflux overnight. The
honbgeneous sol ution was cooled in ice for 30 mnutes and filtered to give
the title conpound which was used without further purification. Exanple I:
ftgghFOZ-A&hgob4ié-flgokgéﬁpenyl)-9-nethoxy4ndenof 1,2-d | pyrimdin-5-o0ne
2% e owder e 96 , 2.4 mmol) wa [
(10 ) o aaa ( ngy ) s added to a NWP sol ution

Fl uor o- pheny1) - 9- met hoxy- SHi ndeno[ 1, 2-d] pyri m clin-2-ylam ne (740 ng, 2.4
mol ). The resultlng m xture was heated to 80 'DC and air was bubbl ed

through the s 91'1'11 [gg c%;')a‘fr ggg& %@phlagH?] Syit ﬁ@lﬂ@tﬁ}l%{tﬁn%n@@@h@d to room

t enperat ure, e resulting precipitate was filtered and
washed with ma@eﬁommdﬁmwpﬁn’E@@HPWWWEﬁ%ﬁPWHnﬁﬂﬁd3¥ﬁéHmhﬁ“V§Eha to give the

title conpou ngrehﬁ]ﬁ’lay YashHHaed lerId&QH(ﬁcnf biEdR@En: BHIT dofsi of 8 h@drogen atoms
thereon with hatogen, OH, CN, mercapto, nitro, amino, C;-Cg-alkyl, C;-Cy-alkoxyl,
-Cg-alkylthio, C,-Cg-alkyl-amino, di(C,-Cg-alkyl)amine, (mono-, di-, tri-, and per-}
halo-alkyl, formyl, carboxy, alkoxycarbonyl, C;-Cs-alkyl-CO-—O—, C;-Cgralkyl-
CO—NH -, or carboxamide. Heteroaryl may be substituted with a mono-oxo to give

for example a 4-0x0-1H-quinoline.

The terms “heterocycle,” “heterocyclic,” and “heterocyclo” refer to an optionally
substituted, fully or partially saturated cyelic group which is, for example, a 4-to 7-
membered monocyclic, 7- to 1'-membered bicyclic, or 10- to tS-membered tricyclic
ring system, which has at least one heteroatom in at least one carbon atom containing
ring. Each ring of the heterocyclic group containing a heteroatom may have 1,2, 0r3
heteroatoms selected from nitrogen atoms, oxygen atoms, and sulfur atoms, where the
nitrogen and sulfur heteroatoms may also optionally be oxidized, The nitrogen atoms
may optionally be quaternized. The heterocyclic group may be attached at any

heteroatom or carbon aform.

Exemplary monocyclic heterocyelic groups mclude pyrrodidinyl; oxetanyl;
pyrazolinyl; imidazolinyl; imidazolidinyl; oxazolyl; oxazolidinyl; isoxazolinyl;
thiazolidinyl; isothiazolidinyl; tetrahydrofuryl; piperidinyl; piperazinyl; 2-
oxopiperazinyl; 2-oxopiperidinyl; 2-oxopyrrolidinyl; 4-piperidonyl;
tetranydropyranyl; tetrahydrothiopyranyl; tetrahydrothiopyranyl sulfone; morpholinyl;
thiomorpholinyl; thiomorpholinyl sulfoxide: thiomorpholinyl sulfone; 1,3-dioxolane;
dioxanyl; thictanyl; thiiranyl; and the like. Exemplary bicyclic heterocyclic groups
include quinuclidinyl; tetrahydroisoquinolinyl; dihydroisoindolyl;
dihydroguinazolinyl (such as 3. 4-dihydro-4-oxo-quinazolinyl); diltydrobenzofuryl;
dihydrobenzothienyl; dihydrobenzothiopyranyl; dihydrobenzothiopyranyl sulfone;
dihydrobenzopyranyl: indolinyl; isochromanyl; isoindolinyl; pipcronyl;

tetrahydroquinolinyl; and the like.
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Exanple 1: step d

2- Am no- LyfoGhriidseno- phenyl) - 9- hydr oxy-i ndenal | , 2- di pyr ipgir@isRorangizg OH N N
H2 Solid Lin (384 ng, 9.1 mmol) was added to an NWP sol ution (2.50f

2-am no- 4-(4-fluoro-phenyl)-9-net hoxy-indeno[ 1, 2-d] pyri m di n-5-one (485
ng, 1,5 mmol) and water (0.05 nL) and the m xture was heated to 180C in the
m crowave. After 2 hours the mxture was diluted with TI-IF and Et OAe,
washed with water and brine, dried (Na2SO4), and dry packed onto silica
gel . Chromat ography gave the title conpound. Exanple 1: step e

Trifl uoro-nethanesul fonic acid 2-am no-4-(4-fluoro-phenyl)-5-0xo0-511-
indeno[ 1, 2-dlpyrimdin-9-yi ester Solid t-BuOK (potassiumtert-butoxide,
877 mg, 7.8 nmmol) was added to a DIV1F solution (30 m.) of

2- am no- 4- (4-fl uor o- phenyl) - 9- hydr oxy-i ndeno[ 1, 2-d] pyri m di n5-one (2.0 g,
6.5 mnol). After. | RS0l A TE ) s b dRPeny. : .

bi s(trifluor o%% ¥ ﬁgizﬁ:gfﬂglu F%bétﬁgtﬁé %(t:g&gﬁ?;%s’&bgﬁ‘% mme}xgcy%gayaad}?ebé . After 3 hours
wat er was addeesi@ngd Whiea sceadstlisiigtegret i picpat ebsgedfiiclctaarb @ dfefodnd washed

with water. TQL%Stituted-hcterocycie to give, for example, a 4-pyrazol-1-yl-phenyl or 4-pyridin-2-
yh-phenyl.

Designated numbers of carbon atoms (e.g., C.) shall refer independently to the
number of carbon atoms in an alkyl or cycloalky! moiety or to the alkyl portion of a

larger substituent in which alkyl appears as its prefix root,
EXAMPLES:

Compounds of Formula A can be prepared 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 is in no way meant to limit the invention.



solid was dissolved in THF and dry packed onto silica gel . Colum

chr omat ogyaRby/B3se the title conpound. Exanple
2- Am no- 4- (4-fl uor o- phenyO- 9- (4- pi perazin-|-y1- phenyl)-lndenol

dl pyri mdin-5-one Solid Pd(dppf)Cl2
(dichloro[ 1, 1" -ferrocenyl bi s(di phenyl - phosphi ne)] pal | adi un(11), 47 ng,
nmol ) was added to a di oxane/water solution (4 nL/1 nl) of 14444,4,5, 5-
tetramet hyl41, 3, 21di oxabor ol an- 2-y1) - phenyl | - pi perazi ne (213 ny,
11111101), trifluoro-nethanesul fonic acid

2-am no-4-(4-fl uoro-phenyl)-5-0x0-5Hindeno[ 1, 2- d] pyrimdin-9-yl
(250 ng, 0.57 mmol), and K2CO3(158 ng, 1.14 mmol) and the m xture

heated to 85 T. After

st ep plT/US2010/053582

0.75

ester
was

and the resulting precipitate was filtered. The collected solid was
di ssolved in TI-1F and MeOH t hen drgcHeareked onto silica gel. Colu
chromat ography gave the title conpound Exanple 1: step g 2-Arnin

m

0. 06

5 hours the m xture was cooled, diluted with water

0-4- (4-fl uoro-phenyll) - 9; 4444- (3,3,3-trifinoro- ropyl) perazin-1-ylil-
phenyl | -i ndeno %o a%]'ﬂom di n- Neaf) ”a“‘ O. i
1,1,1-trifluoro do- pr@pane wa e rRfO g@“NNP sol ut on 31@ m.) of 2-

am no- 4- (4-f 1 uor gppheny OMe
1) - 9- (4- pi perazi n-1-yl - phenyl)-lndqno[l 2-dl pyrimdin-5 -ome (Tt4 g, 2.7
ramol ) and |-Pr2NEt (2.3 nb, 13.3 mmol) and the m xture was heated to 70 C.
After 16 hours the m xture was cooled, diluted wwth water and the resulting
precipitate was filtered. The coIIected solid was di s&olaped| in THF and dry
packed onto silica gel. Colum chronatography gave t &% f¥’fe conpound.
Ni vIR (CHLOROFORM d, 300MHz): 6 8.04 - 8,13 (m 2 H), 7.70 (dd, J=6.8, 1.5

Hz, 1 H, 7.45 - 7.59 (m 4 L1). 712-b22(m 2 H),

5.47 (br. s.

ppm (m 2 H);

3.8/ - 3.37 4 2,R62 -1~!C2 75 (

: 1, -BOOK LOME_
B ¢ 848 (-P@Wé——w “\4 M
oTf N:"{ ‘<

R4B{OR},, dioxane, PA(PPhy)s
toluene, 180 °C, uW
or
i RaB{OR],, dioxane,
| Pd(dppfiCly, water, 85 °C
1

wherein:
,:’/ "RZ
o eed ] xso=o;
l R; N Rp is phenyt;
.R R is NHg; and
4 : .
A Rjis aryl;

Scheme 1 illustrates the synthetic route leading to compound A. Starting with 7-
methoxy indanone I and following the path indicated by the arrows, condensation
under basic conditions with arylaldehydes affords the benzylidene 1L The
benzylidene I is then reacted with guanidine (free base) that gives the intermediate
amino pyrimidine 111 and is directly oxidized to the corresponding ketone IV by
bubbling air through the basic N-methyl pyrrolidinone (NMP)  solution,

Demethylation can be accomplished by heating IV in NMP in the presence of LiCl to
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Exanpl e 2: 2- Am no- 4- (4-fluoro-phenyl)-9-14-(4-isobutyl -pi perazin-1-y1l)-
phenyl | - iww@eppldssshodi pyri m di n-5-one The title conpoupdriis,ifsizes ed
usi ng 1-iodo-2-nethyl-propane in place of 1,1,1- trifluoro-3-iodo-propane
as described in Exanple 1.1H NVR (CHLOROFORM d, 300MHz): 6 8.01 - 8.16 (m
2 H, 7.69 (dd,1=6.6, 1.7 Hz, 1 H), 7.46- 7.60 (m 4 H, 7.10 - 7.23 (m 2
Hy, 7.00 (d, J-9.0 Hz, 2 I), 5.48 (br. .s., 2 H, 3.22 - 3.41 (m 4 H),
2.52 - 2.68 (m 4 H), 2.16 (d, J=7.5 Hz, 2 H), 1.84 (dt,1-13.6, 6.8 Hz, 1
H, 0.94 ppm (d, 1=6.4 Ft 6 H: M5 me 508 (MtH). Exanple 3:

2- Am no- 4- (4-fl uor o- phenyl) 9- (3-fluoro-phenyl)-indenoll, 2-

d] pyri mdin-5-one A solution of trifluoro-nmethancsulfonic acid

2-am no-4- (4-fl uoro-phenyl)-5-o0x0-5H ndeno[ 1, 2-d] pyrim din-9-yl ester
(prepared as described in Exanple 1) (150 ng, 0.34 mmol),
3-fluoro-phen 7 ) ARG rresponding
(tetrakis(tri %hg%%ocgh&g@rﬁﬂ (1 rQ)l WTheOp}ﬁ%olmngn b c()E\PJﬂgd) c@ e F and K208
(99 ng, 0.72 miftlo) ‘fﬂnbm@%am( 1\mh) I*émfﬂffimﬂﬂ’é*ﬁ“e l(ﬂfm}?af\%iasw?f%‘é%dmto 180 C.
by microwave i r&,%%@%daﬁ%mc DR iy, Mhdrifite VIHiX fdi@l WasbEed eerd & room
tenmperature, and purified via colunn chronatography to give the title
conpound. 11 m‘i‘eﬁl\}ﬁ@%ﬂfﬁmwuﬂ%o formda /0™ 807 (m 2 H), 7.64 - 7.73
(m 2 H, 7.58 (dd, 1-5.4, 3.4 Hz, 1 H), 7.40 - 7.53 (m 3H, 7.29 - 7.37
(m 2 H, 7.26 ppm (d, ,Sdﬁmasz,l H; M5rnie 386 (M 111). Exanple 4:

2- Am no- 9. - 14- (4- benzy1l- pi perazi 11- 1-y1) - Phenyl11- 4- (4-f | uor o- phenyl) -

indeno[1,2-djpyrin%din-S-one x 5
Ry j | =% Rz
O N P a N
N:{N alkyl-halide, ! N {
O NH, FPrpNEt 0 NHg
NP, 70 °C
N N
(J )
N N
H R?

Scheme 2 illustrates the synthetic route leading to compounds of formula A, where Ry
is an alkylpiperazinyl substituted phenyl. Starting from piperazine 1, prepared
according to scheme 1, is alkylated with alkyl halides in N-methylpyrrolidinone
(NMP) to afford compounds of formula A.

Example I 2-Amino-4-{4-fluoro-phenyl)-9-{4-{4-(3,3,3-trifluoro-propyl)-
piperazin-1-yl}-phenyl}-indenof1,2-d|pyrimidin-5-one

Example 1: step a
2-(4-Fluoro-benzylidene)-7-methoxy-indan-1-one
z

oMe © Q

=

An aqueous solution (2 mL) of NaOH (615 mg, 15.4 mmol) was added dropwise to an
ethanol (EtOH) solution (13 mL) of 7-methoxy-indan-1-one (2.0 g, 12.3 mmol) and 4-
fluoro-benzaldehyde (1.4 mL, 12,9 mmol). A precipitate formed immediately. The

resulting slurry was stirred vigorously for 0.5 h. The slurry was cooled in an ice bath,
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Ihﬁ tli t![e_ glorrpouns% vvaz prepared using brononet hyl -benzene in place of

, 1, 1- t rnwblwpi@3shoi odo- proparie as descri bed in Exanpl

(CHLOROFORM d, 300MHz): 6 --- 8.04 - 8.13 (m 2 H, gPGSC(@chS,bm%% 1.7 Hz,
1 H), 7.46 - 7.58 (in, 4 H, 7.33 - 7.41 (m 411), 7.17 (t,1=8.9 Hz, 3 H),
6.99 (d,,J=8.7 Hz, 2 fl), 5.42 (br. s., 2 H. 3.61 (s, 2 H, 3.33 (t,.1-4.9
Hz, 4 H, 2.58 - 2.72 ppm(m 4 H; M5 nle 542 (M{). Exanple 5:

2- Ami no- 9- 14. 44- (1- et hyl - propy1) - pi perazi n-1-y11-phen) 1} -4- (4-f| uorophenyl)
-i ndenoll, 2-di pyri m di n-5-one The title conpound was prepared using
3-brono-pentane in place of 1,1,1-trifluoro-3- iodo-propane as described in
Example 1. H NVR (CHLOROFORMd, 300MHz): 6 = 8.05 - 8.14 (in, 2 H), 7.69
(d& 1.9 Hz, 1 1-1), 7.47 - 7.57 (in, 4 11), 7.12 - 7.22 (m 2 H), 7.00 (d,
\|J_|)=9.g Z,(Z 11), 5.45 (br. s., 2 H, 3.22 - 3.35 (m 4 H, 2.72 (br. s., 4
, 2. s, 1 e T , 20 e dii ' .

pprn (1, 3-7. %’k{i{)}(}’ aéd ﬁ%?%ﬂi cr??deég% TFgC&?CC€E§-%O§gFSS %ﬂeéQn {delo toZidd) » 0, 94

2- Ami no- 9- 14- (k4-rigle conimarsy thayivpepsag ot b REHIFAON4- (4-f | uor ophenyl ) - i ndeno]
1,2-djpyrimdin-5-one The title conpound was prepared using 2-brono-butane
in place of 1,1,1-trifluoro-3- iodo-propane as described in Exanple 1.1H NR
( CHLOROFORM: d Exganfriisfer b6 = 8.01 - 8.14 (in, 2 H), 7.69 (dd, 1.9 Hz, 1
171), 7.45 - Zh(@@‘h(o%-pﬂenW&-ﬂetﬂo’l&y%ﬂﬁn&210;_1,2~d]pyrimidin-Z-ylamine

Powdered NaOH (2.5 g, 62.5 mmol) was added to an EtOH solution (50 mL) of
guanidine hydrochloride (5.9 g, 61.6 mmol). After 30 min the sodium chloride was
filtered off and the filtrate was added to an EtOH suspension (20 ml.) of 2-(4-fluoro-
benzylidene)-7-methoxy-indan-1-one (3.3 g, 12.3 mmol). The resulting mixture was
heated to reflux overnight. The homogeneous solution was cooled in ice for 30
mimutes and filtered to give the title compound which was used without further

purification.

Example I: step ¢

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

F
@]
E\
A\
a4 N
OMe Y
NH,

Powdered NaOH (96 mg, 2.4 mmol) was added to a NMP solution (10 mL) of 4-(4-
Fluoro-phenyl)-9-methoxy-SH-indenof | 2-d]pyrimidin-2-ylamine (740 mg, 2.4
mmol). The resulting mixture was heated to 80 °C and air was bubbled through the
solution. After 16 hours the mixture was cooled to room temperature, water was

added and the resulting precipitate was filtered and washed with water and cold
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3

2 H, 7.00 (d, J9.0 Hz, 2 Ft), 5.47 (br. s., 2 H) 3.30 (t,./----4.9
Hz, 4 H) ,w@287Aw0s35982 (m 4 H, 2.52 (br. s., 1 H), 6$CT/U%2(711)/0§5§821 |‘|)
1.28 - 1.43 (m 1 H, 1.04 (d, J--6.8 Hz, 3 H), 0.94 ppm( J=7.5 Hz,

H; M5 me 508 (MtH). Exanple 7:

2- Am no- 9- 14- (4-cycl opr opylnet hyl - pi perazi n-1-y1) - phelly11- 4- ( 4-

fl uoro- phenyl)-indeno[1,2-dlpyrimdin-5-one "N) The title conpound was
prepared using brononet hyl -cycl opropane in place of 1,1, 1-
trifluoro-3-iodo-propane as described in Exanple 1.1H NVR ( CHLOROFORM d,
300MHz): 6 8.02 -8.14 (m 2 H), 7.70 (dd, J-6.8, 1.9 Hz, 1 H), 7.47 - 7.59
(m 4H, 7.12- 7.22 (m 2 H, 7.01 (d, J-8.7 Hz, 2 H, 5.44 (br. s., 2 H),
3.31 -3.43 (m 4 H, 2.68- 2.86 (m 4 H, 2.38 (br. s., 2 H, 0.88 1.02 (m
| H, 0.51 - 0.65 (m 2 H, 0.13 -.21 ppm(m 2 fl); M mc 506 (M+H).
Exanpl e 8: F+OH. The solid was dru,d in xaato o give the title compound that was used without

2- Ami no- 4- (4-f1uor o- phenyl) 82 nmet hoxy- et hyl ) - pi perazi n-1yll- pheny4
-i ndeno[ 1, 2- difg{hei mdfaFos- one 0 The title conpound was prepared using

1- brono- 2- met hoxy- et hane in place of 1,1,1- trifluoro-3-iodo-propane as
described in Exanple 1.1H NMR (CHLCRCFCRMd 300MHz): 6 -=8.04 - 8.15 (m
2 H), 7.70 (ddample iferd 19 fz, 1 H), 7.47 - 7.59 (m 4 H), 7.13 - 7.22
(m 2 H), 7.00- A;d;ngdf(&ﬂﬂaddzllheﬂyiﬁ hydrodyZinddno|t,5djpy@mid)y-5-8a61 (t, J-5 .5 Hz,
2 H, 3.39 (s, 3H, 3.32.- 3.38(m 4 H, 2.65- 2.86 ppm(m 6 H; M5sme
510 (W 14).

Solid LiCl (384 mg, 9.1 mmol) was added to an NMP solution (2.5 mL} of 2-amino-
4-(4-fluoro-phenyl)-9-methoxy-indeno[1,2-d)pyrimidin-5-one (485 mg, 1.5 mmol)
and water (0.05 mL) and the mixture was heated to 180 °C in the microwave. After 2
hours the mixtare was diluted with THF and FtOAc, washed with water and brine,
dried (Na;S0.), and dry packed onto silica gel. Chromatography gave the title

compound.

Exampie I: step e
Trifluoro-methanesulfonic acid 2-amino-4-(4-fluoro-phenyl}-5-oxo-5H-

indeno[1,2-d[pyrimidin-9-yl ester

Solid --BuOK (potassium fert-butoxide, 877 mg, 7.8 mmol) was added to a DMF
solution (30 mL) of 2-amino-4-(4-fluoro-phenyl)-9-hydroxy-indeno[1,2-d]pyrimidin-
5-one (2.0 g, 6.5 mmol). After 20 min, solid PAN(TT), (phenyl
bis(trifluoromethane)sulfonamide, 2.5 g, 6.8 mmol) was added. After 3 hours water

was added and the resulting precipitate was filtered off and washed with water. The
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Exanpl e 9: 2- Am no-4-(4-fluoro-phenyl)-9-f4-(44sopropyl - pi perazi n- 1- 34) -
phenyl | - ig@epplksshodlpyrinai din-5-one -1\1/ The title @eFRRY§NG/ (YRS
prepared using 2-iodo-propane in place of 1,1,1-trifluoro-3- iodo-propane
as described in Exanple 1. 'H NWVR (CHLOROFORMd, 300MHz): 6 - 8.03 - 8.14
(m 2 H, 7.69 (dd, J--6.4, 1.9 Hz, 1 H). 7.47 - 7.59 (m 4 14). 7.1t -
7.22 (m 2 H), 7.01 (d, J-8.7 Hz, 2 H, 5.43 (hr. s., 2 11), 3.28 - 3.39
(m 4H, 2.74 (hr. s., 4 H, 1.52- 1.65 (in, 1 H, 1.13 ppm(d, .1-.6.4
Hz, 6 H,; M ink 494 (M+1ll). Exanple 10:

4-12- Am no- 4(4-f 1l uoro-phenyl)-5-o0x0-5Hindeno[ 1, 2-di pyri m di n9-yli-benzonit
rile CN The title conpound was prepared using 4-cyano-phenyl boronic acid
in place of 3- fluoro-phenyl boronic acid as described in Exanple 3. 1H NWR
(DVBO-d6, 400MHz): 6 8.06 - 8.14 (m 2 H), 7.96 (d,1-8,3 Hz, 2 H), 7.88 (d,

( { . /8 g gz e 2 '§ghd oas g@solveg mSIg{F(ami dlzj p'igked gnt@é‘;hc‘aécﬂ Tolutin chrolﬂh{ogﬁplﬁo ppm

gavc tlZe title compwnd

Example 1: step f
2-Amino-4-(4-fluoro-phenyl)-9-(4-piperazin-1-yi-phenyh-indeno{1,2-

djpyrimidin-5-one

Solid Pd(dppf)Cl; (dichloro[1,1°-ferrocenylbis(diphenyl-phosphine) Jpatladium(ll), 47
mg, 0.06 mmol) was added to a dioxane/water solution (4 mL/1 mL) of 1-[4-(4,4.,5,5-
tetramethyl-{ 1,3,2 ]dioxaborolan-2-yl)-phenyl]-piperazine (213 mg, 0.75 mmol),
trifluoro-methanesulfonic acid 2-amino-4-(4-fluoro-phenyl)-5-oxo-5H-indeno[ 1,2-
d]pyrimidin-9-y1 ester (250 mg, 0.57 mmol), and K,CO3(158 mg, 1.14 mmol) and the
mixture was heated to 835 °C. After 5 hours the mixture was cooled, diluted with
water and the resulting precipitate was filtered. The collected solid was dissolved in
THF and MeOH then dry packed onto silica gel. Column chromatography gave the
title compound.

Example I step g
2-Amino-4-(4-fluoro-phenyl)-9-{4-{4-(3,3,3-trifluoro-propyl)-piperazin-1-ylJ-

phenyl}-indeno[1,2-d]pyrimidin-5-one
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Exanpl e 11:
2- At ni No-wolfrifidssps - pheny|) 9- 14- P1- (3- met hyl - but y1) - pipp@f@3é10n0k3ssd - phenyi
| -i ndeno[ 1, 2-di pyrim din-5-one The title conpound was prepared using

1-i odo- 3-net hyl -butane in place of 1,1,1- trifluoro-3-iodo-propane as
described in Exanple 1.114 NWR (CHLCRCFCRMd, 300MHz): 6 - 8.01 - 8.14(m
2 H, 7.69 (dd,J--6.6, 1.7 Hz, 1 H, 7.44- 7.59 (m 4 H, 7.12- 7.22 (m 2
H, 7.01 (d, Hz, 2 H, 5.46 (hr. s., 2 H, 3.29 - 3.36 (m 4 H,2.61 -2.70
(m 4H, 2.40 - 2.48 (m 2 H, 1.41 - 1.51 (m 2 H, 1.21- 1.30(, 1 H,
0.94 ppm(d, jr6.8 Hz, 6 H; M5s mc 522 (MH). Example 12:

2- Am no- 9- 14- (4- et hyl - pi perazi n-1-y1) - phenyl1-4- (4-fl uoro- phenyl) -

i ndenor 1, 2-di pyrimdin-5-one \ The title conpound was prepared using

i odo-ethane in place of 1,1,1-trifluoro-3-iodopropane as described in
Exanple 1. 'H NNR(CHLCRC]?CRMd 300MHz): 6 8.03 - 8.14 (m 2 H, 7.69 (dd,
J6.6, 1.7 Hz, : J-8.9, 6.1 Hz, 4 H, 7.12 - 7.21 (ni, 2 H),
7.01 (d, ..V8.7 Hz, 5.45 (br. s., 2 H, 3,27 - 3.40 (m 4 11), 2.61 -
2.73 (m 4 H, . 2 H, 1.16 ppm(t. J-7.3 Hz, 3 H; Msme
480 (M+H),

Neat 1,1, 1-trifluoro-3-iodo-propane was added to an NMP solution (10 mL) of 2-
amino-4-(4-fluoro-phenyl)-9-(4-piperazin-t-yl-phenyl)-indenol 1 ,2-dJpyrimidin-5-one
(1.4 g, 2.7 mmol) and /-Pr,NEt (2.3 mL, 13.3 mmol) and the mixture was heated to 70
°C. After 16 hours the mixture was cooled, diluted with water and the resulting
precipitate was filtered. The collected solid was dissolved in THE and dry packed
onto silica gel. Column chromatography gave the title compound. 'H NMR
(CHLOROFOQRM-d, 300MHz): 6 =8.04 - 8.13 (m, 2 H), 7.70 (dd, /~6.8, 1.5 Hz, |
H), 7.45-7.59 (m, 4 H), 7.12 - 7.22 (m, 2 H), 7.00 (d, /~8.7 Hz, 2 H), 5.47 (br. 5., 2
H), 3.27-3.37 {m, 4 H), 2.62 - 2.75 (m, 6 H), 2.28 - 2.48 ppm (m, 2 H); MS m/e 548
(M+H).

Example 2: 2-Amino-4-(4-fluoro-pheny!)}-9-f4-(4-isobutyl-piperazin-1-yl)-

phenyl]-indenol1,2-d|pyrimidin-5-one
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Exanmpl e 13: 2- Am no-4-(4-fluvro-phenyl)-944-(2-rnorpholi n-4-yl - et hoxy) -
phenyi j - iwweeop/dsdsed- di pyri m di n-5-one oi L,C The tipkgo680533g2 Was
prepared using 4-(2-norpholinocthoxy)phenyl boronie acid in place of
1-[4-(4,4,5,5-tetramet hyl41, 3, 2] di oxabor ol an-2-y1) - phenyl | - pi perazi ne as
described in Exanple 1. 'H NWVR (CHLOROFORM d, 300MHz): 5 = 8.00 - 8.18 (m
2 H, 7.72 (d, ./-7.2 Hz, 1 H, 7.42 - 7.61 (m 4 H, 7.10 - 7.23 (m 2 H),
6.93 - 7.06 (m 2 H), 543 (br. s., 2 H, 4.21 (t,Hz, 2 H, 3.73 - 3.82 (m
4 H, 2.87 (t, .1=5.7 Hz, 2 H, 2.57 - 2.68 ppm(m 4 H); M 111/C 497
(MtH) . Exanpl e 14: 2- Am no-4, 9-di pheny) -i ndenoll, 2-di pyri m di n-5-one The
title conpound was prepared using phenyl boronic acid in place of

3-fl uorophenyl boronic acid as described in Exanple 3. 'El N VIR (DVSO d6,

400MHz): 6 = 7.88 - 7.96 (m 2 11), 7.41 - 7.73 ppm(m 12 H); M nie 350
(M 41) .

The titte compound was prepared using 1-iodo-2-methyl-propane in place of 1,1,1-
trifluoro-3-iodo-propane as described in Example 1. 'H NMR (CHLOROFORM-d,
300MHz): & = 8.01 - 8.16 (m, 2 H), 7.69 (dd, /=6.6, 1.7 Hz, 1 H), 7.46 - 7.60 (m, 4
H), 7.10 - 7.23 {m, 2 H), 7.00 (d, J=9.0 Hz, 2 H), 5.48 (br. 5., 2 H), 3.22 - 341 (m, 4
H), 2.52 - 2.68 (m, 4 H), 2.16 (d, J=7.5 Hz, 2 H), 1.84 (dt, /=13.6, 6.8 Hz, 1 H), 0.94
ppm (d, J=6.4 Hz, 6 H); MS m/e 508 (M+H).

Example 3: 2-Amino-4-(4-fluoro-phenyi)-9-(3-fluoro-phenyl)-indenofi,2-

d]pyrimidin-S-one

A solution of trifluoro-methanesutfonic acid 2-amino-4-(4-fluoro-phenyl)-5-oxoe-5H-
indeno[ 1,2-dpyrimidin-9-yl ester (prepared as described in Example 1) (150 mg, 0.34
mmol), 3-fluoro-phenylboronic  acid (70 mg, 0.51 mmel), (PPh)sPd
{tetrakis(triphenylphosphine)paltadium(0), 20 mg, 0.02 mmol), and K,CO; (99 me,
(.72 mmol) in dioxane(1mL) and toluene (1mL) was heated to 180 °C by microwave

irradiation. After 30 min the mixture was cooled to room temperature, and purified

29



Exanpl e 15:

2- A no- 4y o%o{1/048409- phenyl) - 944- (4-propr | - pi per azi n-| -y prrRIsb@0Mkissndenol |,
2-dl pyri m di n-5-one The title conpound was prepared using 1-iodo-propane
in place of 1,1,1-trifluoro-3- iodo-propane as described in Exanple 1. 1H
NIVR(CI-lLCRO:O?Md, 300MHz): 6 =8.04 - 8.13 (m 2 H), 7.69 (dd, 1.9 Hz, 1
H, 7.47- 7.58 (m 41-1), 7.12 - 7.22 (rn, 2 H, 6.96 -7.04 (m 2 H), 5,44
(br. s., 2 H, 3.28 - 3,38 (m 4H, 2.60- 2.70(m 4 H, 2.34 -2.44 (m 2
H, 1.51 - 1.64 (m 2 H, 0.95 ppm(t, J-7.3 Hz, 3 H); M5 me 494 (MH).
Exanmpl e 16: 2- Am no-4-(4-fluoro-phenyl)-9-mtolyl-indenoj 1, 2-djpyrim din-5-
one The title conpound was prepared using 3-nethyl -phenyl boronic acid in
pl ace of 3- fluoro-phenyl boronic acid as described in Exanple 3. 1H NWR
(DVMBO- d6, 4001viliz): 6 = 7.99- 8.08 (m 2 H, 7.63 - 7.71 (m 2 H, 7.52 -

7.60_(rn, 1 Hg Znd® Lhrgmé]c&,rz(pmf 1@ dile thé. @R combpod®. (M NBRHHMT024 (d,
"f==7.6 HZ 111) 17:

2- Ar ni no- 9- (44@Wﬁo§<ysﬁﬁeﬁ§3ﬂm@‘6 L 77?1(9’@%{’1(7?8(]17?}‘%%? L}n%)csl‘a}%?l iy one

H), 7.40 - 7.53 (m, 3 H), 7.29 - 7.37 (m, 2 H), 7.26 ppm (d, /=1.2 Hz, 1 H); MS m/e
386 (M-+H).

Example 4: 2-Amino-9-|4-(4-benzyl-piperazin-1-yl)-phenyl]-4-(4-fluoro-phenyl)-

indenof1,2-d]pyrimidin-5-one

The title compound was prepared using bromomethyl-benzene in place of 1,1,1-
trifluoro-3-iodo-propane as described in Example 1. '"H NMR (CHLOROFORM-,
300MHz): 8 = 8.04 - 8.13 (m, 2 H), 7.69 (dd, J=6.6, 1.7 Hz, 1 H), 7.46 - 7.38 (m, 4
H), 7.33 - 7.41 (m, 4 H), 7.17 (, J=8.9 Hz, 3 H), 6.99 (d, /=8.7 Hz, 2 H}, 5.42 (br. 5.,
2 H), 3.6 (s, 2 H), 3.33 (¢, /4.9 Hz, 4 H), 2.58 - 2.72 ppm (m, 4 H); M5 m/e 542
(M+H).

Example 5: 2-Amino-9-{4-[4-(1-ethyl-propyl)-piperazin-1-yl|-phenyl}-4-(4-fluoro-

phenyl)-indeno[1,2-d|pyrimidin-S-one



The title conpound was prepared using 4-rnethoxy-phenyiboronic acid in

pl ace of o sbluRE@ophenyl boroni e acid as described in Ex,@qnjsgoﬁmgjgsi\ll\/R
(DVBO-d5, 4001viHz): 6 ----- 7.93 (dd, J8.3, 1.5 Hz, 2 H), 7.69 (m
9 El), 6.99 - 7.05 (in, 2 H, 3.84 ppm(s, 3 H; I\/Br|Ie380(M—I)

Bi ol ogi cal Assays and Activity j_igand Binding Assay for Adenosincetor

Li gand bi ndi ng assay of adenosine A, A receptor was perfornmed using plasna
menbrane of HEK293 cel | s contai ni ng human A7A adenosi ne recept or

(. PerkinEl mer, RB-11A2A) and radioligand [31-1] CGS21680 ( Per ki nEl ner,
NET1021). Assay was set up in 96-well polypropylene plate in total volune
of 200 Iit by sequentially adding 20 1liL1l:20 diluted nenbrane, 130 ulLassay
buffer (50 mM Tris' Efel, pH7.4 10 anl/1 1\ 407, 1 nM EDTA) containing CH|
CGS21680, 50 u.L diluted conpound (4X) or vehicle control in assay buffer.
Nonspeci fic binding was determ ned by 80 mM NECA. Reaction was carried out
at roomtenperature for—2 hours before filtering through 96-well G-/ C
filter plate pre- o‘.- n 50 MM Tris-HCl, pH7.4 containing 0.3%

pol yet hyl eni m Pl at/65’ were then washed 5 times with cold 50 nM Tris. HCI,
pH7. 4, dried S
added to each .
Topcount for [[3 . Data was analyzed in Mcrosoft Excel and G aphPad
Prism progranss._fVarani, K. ; Gessi, S.; Dalpiaz, A ; Borea, P.A British
Jour nal of Pharpacol ogy, 1996, 117, 1693) Adenosine AL Rece tor Functi onal
Assa A?AGALZ)gE‘ gl nitiate the functional assay, cryopreserved CHO Kl cells
over expressin e human adenosi ne A2A receptor and contai ning a cAWVP

i nduci bl e bet ap)%l act osi dase reporter gene were thawed, centrifuged, DVSO

cont ai ni ng ned renoved, and then seeded with fresh culture media into
clear 384-well' ti'ssue cuI ture treated plates (BD #353961) at a
concentrat i on Dk tilOKngelddsiaaelcparcdRising B -btcncgss@y, in phesd 1pllati§®r<wéf e cultured

for two days at 37 C 5% nal assay,
cul ture nedia ‘ﬂ%’spr?pél%'\‘?é{) 5%%’183 %/)bafnggelghw&@%(gg}i?gbgéggl 4 lréne %1%I—|ams/ F-12
Modi fi ed (I\/Edla%eichi # (k02 Q8 0GY) dds.éppl, &frblat leld), WA7 O7. I BSA)..7. I‘Bes"t22corrpounds
wer e dlluted i.nt,_ Ve, 0 neeMF on in 100%
DVMSO. | nmredi a 2%f@§r®ad%?? %E)bcfr%a@sag 9%99 |2€%1 tg)gg( ﬁq T @nlt gt es, 50 nL
of the appr opr4fal,é2%éstﬂbém3>6uﬁﬂ’5ahﬁééﬁnll@t g (mgoRl- §94élt51ihftr 67-3cur ves wer e
added to cell %%tl g\/lglﬁllfé‘lﬁ7@vlgﬁft65| an Humm ngbi rd. Conpound curves were
allowed to incu roomtenperature on cell plates for approximately 15
m nut es before addi t| on of a 15 nM NECA (Sigma E2387) agoni st challenge (5
iL volunme). A panbidy: 2%:%@-9-?&(4%@16? iPYREh YR G meaPd-(Oliyorand a singl e
dose of Forskolin (Sl wer e so i ncluded on each plate. After
addi ti ons, ceIPheﬂ)/'?it“élgn%‘?épéi"f“ma °f% incubate at 37 'V, 5% CO,, 90% Rh
for 5,5 - 6 hours. After ifmcubation, media were renmoved, and cell plates
were washed Ix 50 pp wiA R DPBS wo Ca & My (Medi atech 21-031-CV). Into dry,
wells, 20 IIL o I Reporter Ly-sis Buffer (Pronega E3971 (diluted in
d1-120 from 5x;st was added to each well and plates frozen at -20 'C
overni ght. For ™% gal'act osi dase enzyme col orinetric assay, plates were

t hawed out at rmtf\é“rfperature and 20 pl 2X assay buffer (Pronega) was
added to each | . Cotttrr was allowed to develop at 37C, 5% CO. ?, 90% Rh
for I - 1.5 houwrs or until reasonable signal appeared. The colorirnetric
reaction was stgpped with the addition of 60 pLiwell |I M sodium carbonate.
Pl ates were countéd at 405 11111 on a SpectraMax M cropl ate Reader

(Mol ecul ar Deviges). Data was anal yzed in Mcrosoft Excel and | Cl EC50
curves were fi}/u§ing a standardi zed macro.

The title compound was prepared using 2-bromo-butane in place of 1.1,1-trifluore-3-
iodo-propane as described in Example 1. 'H NMR (CHLOROFORM-d, 300MHz): 8
=8.01-8.14 (m, 2 H), 7.69 (dd, J=6.4, 1.9 Hz, 1 H), 7.45 - 7.60 (m, 4 t), 7.11 - 7.22

31



Adenosi ne Al Receptor Functional Assay (Al GAL2) To initiate the

functi onayoasbiakssesr yopr eserved CHO Kl cel | s over expr essiiasbéyg/osisgnn
adenosine Al receptor and contai ning a cAVP induci bl e beta-gal act osi dase
reporter gene were thawed, centrifuged, DMSO containing nedia renoved, and
then seeded with fresh culture nedia into clear 384-well tissue culture
treated plates (BD #353961) at a concentration of 10K cells/well. Prior to
assay, these plates were cultured for two days at 37 'C, 5% CO,, 90% Rh.
On the day of the functional assay, culture nedia was renoved and repl aced
with 45 1iL assay nedium (Hans/F-12 Modified (VIediatech # 10-080CV)

suppl enented w 0.1% BSA). Test conpounds were diluted and 11 point curves
created at a 1000x concentration in 100% DMSO. | medi ately after addition
of assay nedia to the cell plates, 50 nt, of the appropriate test conpound

ant agoni st or rﬁ‘@%‘ %O(ﬁoﬂb@@iz @Hf ‘5&3(66@@}@@3% tres €Bb. M4 1pl B2ES using a

Cartesi an Humn n rves re a e at room

t enperat ure OR-S&E I“B}%pe@fﬁolfﬂéﬁﬁ Lokt hP-dIt: }1%8 \rfyle‘g?d Ehg?;d%?é addi ti on of
a 4 nMr-PlA (S g 3R4582) ol M3 BKalH)NME Si/gsm (R3917) agoni st chal | enge (5
11.1- volune). A control curve of r-PlA inluM Forskolin, a DVSO Medi a
control, and a single dose of Forskolin were also incl uded on each plate.
After additi OnSampIe i 2- phnaioes] 4%&*&1@#thxymﬂhstl{piﬁemwbhm'l)mnyt%%(@, 5% CO2, 90%
Rh for 5.5 6 hours. After i ar gzgl a was renoved, and cell plates
were washed | HU8-PRepYIingeno pW & (Medi at ech 21-031-CV). Into dry
wells, 20 111., of Ix Reporiter Lysis Buffer (Pronega E3971 (diluted in

d1- 170 from 5x stock)) added to each well and plates frozen at -- 20 "V
overni ght. For jal éct osidase enzyne colorinetric assay, plates were

t hawed out at r¢ perature and 20 1liL 2X assay buffer (Promega) was
added to each welvy" was allowed to develop at 37 C, 5% CO2, 90% Rh
for 1 - 1.5 hours~or Nitti| reasonabl e signal appeared. The colorinmetric

reaction was st ed wi 'H2 t he addition of 60 pt/well | M sodium carbonate.

Pl ates were counted at 405 rtmon a SpectraMax M cropl ate Reader (Ml ecul ar
Devi ces). Data anal yzed in Mcrosoft Excel and |IClEC50 curves were fit
using a standar@ d macro. A2A ASSAY DATA Conpounds of Fornula A

di spl ayed surpriswnhg and unexpected selectivity for A7A over Al receptor
ant agoni sm Exg%ple A2 \ Gal2(j.tM Al Gal2(ktM Al /A2A 1

The title compound was prepared using bromomethyl-cyclopropanc in place of 1,1,1-
trifluoro-3-iodo-propane as described in Example 1. "H NMR (CHLOROFORM-d,
300MHz): 8 = 8.02 - &.14 (m, 2 H), 7.70 (dd, /~6.8, 1.9 Hz, 1 H), 7.47 - 7.59 (m, 4
H), 7.12- 7.22 (m, 2 H), 7.01 (d, /=8.7 Hz, 2 H), 5.44 (br. 5., 2 H), 3.31 343 (m 4
H), 2.68 - 2.86 (m, 4 H), 2.38 (br. 5., 2 H), 0.88 - 1.02 (m, 1 H),0.51 - 0.65 (m, 2 H},
0.13 -.21 ppm (m, 2 H); MS m/e 506 (M+H).

Example 8: 2-Amino-4-(4-fluoro-phenyl)-9-{4-[4-(2-methoxy-ethyl)-piperazin-1-
yl]-phenyl}-indeno[1,2-d|pyrimidin-5-one



0.0018 5.5 3055.56 2 0.0071 4.2 591.549 3 0.026 8.9
WO 2011/053509 PCT/US2010/053582

The title compound was prepared using 1-bromo-2-methoxy-ethane in place of 1,1,1-
trifluoro-3-iodo-propane as described in Example 1. 'H NMR (CHLORQFORM-,
300MHz): & = 8.04 ~ 8.15 (m, 2 H), 7.70 (dd, /~6.8, 1.9 Hz, 1 H), 7.47 - 7.59 (m. 4
H), 7.13 - 7.22 (m, 2 H), 7.00 (d, /=9.0 Hz, 2 H}), 5.47 (br. 5., 2 H}, 3.6] (t, /=5.5 Hz,
2 H), 3.39 (s, 3 H), 3.32 - 3.38 (m, 4 H), 2.65 - 2.86 ppm {m, 6 H); MS m/e 510
(M+H).

Example 9: 2-Amino-4-(4-fluoro-phenyl)-9-[4-(4-isopropyl-piperazin-1-yI)-
phenylj-indeno|1,2-d]pyrimidin-5-one

NH,

N

g %
)
E/T\
The title compound was prepared using 2-iodo-propanc in place of 1,1,1-trifluore-3-

iodo-propane as described in Example 1. '"H NMR (CHLOROFORM-d, 300MHz): &
=8.03-8.14 (m, 2 H), 7.69 (dd, /=6.4, 1.9 Hz, 1 H), 747 - 7.59 (m, 4 ), 7.1 - 7.22

)
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(m, 2 H), 7.01 (d, /~8.7 Hz, 2 H), 543 (br. 5., 2 H), 3.28 - 3.39 (m, 4 H), 2.74 (br. 5.,
4 H), 1.52 - 1.65(m, 1 H), 1.13 ppm (d, /=6.4 Hz, 6 H); MS m/e 494 (M+H).

Example 10: 4-|2-Amino-4-(4-fluoro-phenyl)-5-oxo-SH-indeno[1,2-d|pyrimidin-

9-yl]-benzonitrile

The title compound was prepared using 4-cyano-phenylboronic acid in place of 3-
fluoro-phenytboronic acid as described in Example 3. 'H NMR (DMSO-ds, 400MHz):
8+ 8.06-8.14(m, 2 H), 7.96 (d, /=83 Hz, 2 H), 7.88 (d. /=83 Hz, 2 H), 7.76 - 7.82
{m, 2 H), 7.64 - 7.71 (m, 1 H), 7.40 ppm {t, J/=8.9 Hz, 2 H); MS m/e 393 (M+1).

Example 11: 2-Amino-4-(4-fluoro-phenyl)-9-{4-[4-(3-methyl-butyl)-piperazin-1-
yll-phenyi}-indeno[1,2-d|pyrimidin-5-one

The title compound was prepared using 1-iodo-3-methyl-butane in place of 1,1,1-

trifluoro-3-iodo-propane as described in Example 1. 'H NMR (CHLOROFORM-d,

34
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300MHz): & = 8.01 - §.14 (m, 2 H), 7.69 (dd, J=6.6, 1.7 Hz, 1 H), 7.44 - 7.59 (m, 4
H), 7.12 - 7.22 (m, 2 H), 7.01 (d, /=9.0 Hz, 2 H), 5.46 (br. 5., 2 H), 3.29 - 3.36 (m, 4
H), 2.61 - 2.70 (m, 4 H), 2.40 - 2.48 (m, 2 H), 1.41 - 1.51 (m, 2 H), 1.21 - 1.30 (m, 1
H), 0.94 ppm (d, /6.8 Hz, 6 H); MS m/e 522 (M+H).

Example 12; 2-Amino-9-}4-(4-ethyl-piperazin-1-yl)-phenylj-4-(4-fluoro-phenyl)-

indeno{1.,2-d]|pyrimidin-5-one

N
L

A
b

)
-

The title compound was prepared using iodo-ethane in place of 1,1,1-trifluoro-3-iodo-
propane as described in Example . ‘H NMR (CHLOROFORM-d, 300MHz): =

8.03 - 8.14 (m, 2 H), 7.69 (dd, J=6.6, 1.7 Hz, | H), 7.52 (dt, J=8.9, 6.1 Hz, 4 1), 7.12
-7.21 (m, 2 H), 7.01 (d, J=8.7 Hz, 2 H), 5.45 (br. s, 2 H), 3.27 - 3.40 (m, 4 1}, 2.61 -
2.73 (m, 4 H), 2.44 - 2.58 {m, 2 H), 1.16 ppm (1, J/=7.3 Hz, 3 H); MS nve 480 (M+H).

Example 13: 2-Amino-4-(4-fluoro-phenyl)-9-14-(2-morpholin-4-yl-ethoxy)-

phenylj-indensfl,2-d{pyrimidin-5-one

LS
Ly



127.778 9 0.016 1.8 112.5 10 0.0026 0.27 103.846 11

WO 2011/053509

The title compound was prepared using 4-(2-morpholinocthoxy)phenylboronic acid in
olace of 1-[4-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-phenyl]-piperazine as
described in Example 1. 'H NMR (CHLOROFORM-d, 300MHz): § = 8.00 - 8.18 (m,
2H), 7.72(d, /=72 Hz, | H), 7.42 - 7.6} (m, 4 H), 7.10 - 7.23 (m, 2 H), 6.93 - 7.06
(m, 2 H), 543 (br.s., 2 H), 421 (t, /5.7 Hz, 2 H), 3.73 - 3.82 (m, 4 H), 2.87 (1, /=3.7
Hz, 2 H), 2.57 - 2.68 ppm (m, 4 H); MS m/e 497 (M+H}.

Example 14: 2-Amino-4,9-diphenyl-indeno|1,2-d]pyrimidin-S-one

The title compound was prepared using phenylboronic acid in place of 3-fluoro-
phenylboronic acid as described in Example 3. "H NMR (DMSO-ds, 400MHz): & =
7.88 -7.96 (m, 2 H), 7.41 - 7.73 ppm {m, 12 H); MS m/e 350 (M+H).

Example 15: 2-Amino-4-(4-fluoro-phenyl)-9-[4-(4-propyl-piperazin-1-yl)-phenyl}-

indeno{1,2-d]pyrimidin-S-one
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The title compound was prepared using 1-iodo-propane in place of 1,1,1-trifluoro-3-

iodo-propane as described in Example 1. ‘H NMR (CHLOROFORM-d, 300MHz): &
=8.04 -8.13 (m, 2 H), 7.69 (dd, /=6.8,1.9 Hz, | H), 747 - 7.58 (m, 4 H), 7.12 - 7.22
(m, 2 H), 6.96 - 7.04 (m, 2 H), 5.44 (br. 5., 2 H), 3.28 - 3.38 (m, 4 H), 2.60 - 2.70 (m,
4 H),2.34-244 (m, 2 H), 1.51 - 1.64 (m, 2 H), 0.95 ppm (¢, /=7.3 Hz, 3 H); MS m/e
494 (M+H).

Example 16: 2-Amino-4-(4-fluoro-phenyl)-9-m-tolyl-indeno}l,2-d| pyrimidin-5-

one

The title compound was prepared using 3-methyl-phenylboronic acid in place of 3-
fluoro-phenylboronic acid as described in Example 3. 'H NMR (DMSO-d,, 400MHz):
5=799-808(m, 2 H), 7.63-7.71 {(m,2H),7.52-7.60 (m, | H), 738 - 746 (m, 2
H), 7.29 - 7.38 (m. 3 H), 7.24 (d, J=7.6 Hz, 1 H), 2.40 ppm (s, 3 H); MS m/e 382
(M+EHD.
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Example 17: 2-Amino-9-(4-methoxy-phenyl)-4-phenyl-indeno[1,2-d|pyrimidin-5-

one

The title compound was prepared using 4-methoxy-phenylboronic acid in place of 3
fluoro-phenylboronic acid as described in Example 3. 'H NMR (DMSO-dg, 400MHz):
8 =793 (dd, J=8.3, 1.5 Hz, 2 H), 7.46 - 7.69 (m, 9 H), 6.99 - 7.05 (m, 2 H), 3.84 ppm
(s, 3 H); MS m/e 380 (M+H),

Biological Assays and Activity

Ligand Binding Assay for Adenosine Az, Receptor

Ligand binding assay of adenosine Az receptor was performed using plasma
membrane of HEK293 cells containing human A4 adenosine receptor (PerkinElmer,
RB-HA,4) and radioligand ["H]JCGS21680 (PerkinElmer, NET1021). Assay was set
up in 96-well polypropylene plate in total volume of 200 pL by sequentially adding
20 pl1:20 diluted membrane, 130 uLassay buffer (50 mM Tris' HCL, pH7.4 10 mM
MgCly, 1 mM EDTA) containing [PH} CGS21680, 50 uL diluted compound (4X) or
vehicle contro! in assay buffer. Nonspecific binding was determined by 80 mM
NECA. Reaction was carried out at room temperature for 2 hours before filtering
through 96-well GF/C filter plate pre-soaked in 50 mM Tris-HCl, pH7.4 containing
0.3% polyethylenimine. Plates were then washed 5 times with cold 50 mM Tus-HCL,
pH7.4, dried and sealed at the bottom. Microscintillation fluid 30 L. was added to

cach well and the top sealed. Plates were counted on Packard Topcount for [*H]. Data
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0.031 1.8 58.0645 17 0.0063 0.33 52.381 While the foregoing specification
t eaches t\ge 2011/03640p! €s of the present invention, wth eyaifRlseFopsRys ded for
the purpose of illustration, it will be understood that the practice of the
invention enconpasses all of the usual variations, adaptations andior

nodi fications as Come within the scope of the following Claims and their
equi valents. Al publications disclosed in the above specification are

her eby incorporated by reference in full

was analyzed in Microsoft Excel and GraphPad Prism programs, (Varani, K.; Gessi,

S.; Dalpiaz, A.; Borea, P.A. British Journal of Pharmacology, 1996, 117, 1693)

Adenosine Az, Receptor Functional Assay (A; GALZ)

To initiate the functional assay, cryopreserved CHO-K1 cells overexpressing the
human adenosine A»4 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 were
cultured for two days at 37 °C, 5% CO», 90% Rh. On the day of the functional assay,
culture media was removed and replaced with 45 plL assay medium (Hams/F-12
Modified (Mediatech # 10-080CV) supplemented w/ 0.1% BSA). Test compounds
were diluted and 11 peint curves created at a [000x concentration in 100% DMSO.
Immediately after addition of 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 15 nM
NECA (Sigma E2387) agonist challenge (5 uL volume). A control curve of NECA, a
DMSO/Media control, and a single dose of Forskohn (Sigma F3917) 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 were removed, and cell
plates were washed 1x 50 pL with DPBS wio Ca & Mg (Mediatech 21-031-CV). Into
dry wells, 20 uL of 1x Reporter Lysis Buffer (Promega E3971 (diluted in dH>O from
5x stock)) was added to each well and plates frozen at -20 °C overnight, For -
galactosidase enzyme colorimetric assay, plates were thawed out at room temperature
and 20 uL 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 hours or until reasonable signal
appeared. The colorimetric reaction was stopped with the addition of 60 uL/well 1M
sodizm carbonate. Plates were counted at 405 am on a SpectraMax Microplate Reader
(Molecular Devices). Data was analyzed in Microsoft Excel and IC/EC50 curves were

fit using a standardized macro.



W Caim 1. Arylindenopyrimdines of Fornula A R2 \N R4 A wherein: Xis
C=0; R2 i\oRhfMKbseoR4 is 111112; and R3 is aryl; PCT/US2010/053582

Adenosine Al Receptor Functional Assay (ATGAL2)Y

To initiate the functional assay, cryopreserved CHO-K1 cells overexpressing the
human adenosine Al receptor and containing & 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 were
cultured for two days at 37 °C, 5% CO,, 90% Rh. On the day of the functional assay,
culture media was removed and replaced with 45 pL 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 after addition of 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 a4 nM -
PIA (Sigma P4532)/1uM Forskolin (Sigma F3917) agonist challenge (5 pL. volume).
A control curve of 1-PIA inl1uM 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 howrs. After incubation,
media was 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 Ix Reporter Lysis Buffer (Promega
E3971 (diluted in dH,0 from Sx stock)) was added to each well and plates frozen at -
20 °C overnight. For f-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 hours or
until reasonable signal appeared. The colorimetric reaction was stopped with the
addition of 60 uL/well 1M sodium carbonate. Plates were counted at 405 nmon a
SpectraMax Microplate Reader (Molecular Devices). Data was analyzed in Microsoft

Excel and IC/ECS0 curves were fit using a standardized macro.
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said arylindenopyrimdines of Formula A are selected formthe group

consisting of: FF
WO 2011/053509

Aza ASSAY DATA

PCT/US2010/053582

Compounds of Formula A displayed surprising and unexpected selectivity for As

over Al receptor antagonism,

Examplc

1

WL 1 Oyt e W b2

ek el i ek e
e = AT B Y ]

AaGal2(uM)
0.0018
0.0071
0.026
0.01
0.023
0.0098
0.0083
0.0018
0.016
0.0026
0.011
0.01
0.0039
0.0086
0.0087
0.031
0.0063

A1Gal2(uM)
55
42
8.9
3.1
4.2
14
1.1
0.23
1.8
0.27
i1
0.76
0.27
0.57
0.52
1.8
033

Al/Aan
3055.56
591.549
342.308
310
182.609
142.857
131.69
127.778
112.5
103.846
100

76
69.2308
66.2791
59.7701
58.0645
52.381

While the foregoing specification teaches the principles of the present invention, with

examples 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

meodifications as come within the scope of the following Claims and their equivalents.

All publications disclosed in the above specification are hereby incorporated by

reference in full.
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We Claim:

1. Arylindenopyrimidines of Formula A:

wherein:

X is C=0:

R is phenyl;
R4 is NHy; and
Ry 15 arvl;

said arylindenopyrimidines of Formula A are selected form the group consisting of:
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and sol vates, hydrates, tautonmers, and pharnmaceutically acceptable salts
thereof; 2. A pharmaceutical conposition conprising a conpound of Caiml
and a phawvomoauisdal | y acceptabl e carrier. PCT/US2010/053582
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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 subject,
whi ch compoi2ea#saei ni stering to the subject a therapeutrcralskyropsiserti ve
dose of a conpound of Claiml. 4. A nethod of preventing a disorder
anel i orated by antagoni zi ng Adenosine NI A receptors in appropriate cells in
the subject, conprising admnistering to the subject a prophylactically
effective dose of a conmpound of Claiml either preceding or subsequent to
an event anticipated to cause a disorder ameliorated by antagoni zing
Adenosi ne A2A receptors in appropriate cells in the subject. 5. The method
of Claim3 conprising adm nistering to the subject a therapeutically or
prophylactically effective dose of the pharmaceutical conposition of Caim
2. 6. The method of Caim4 conprising admnistering to the subject a
therapeutically or prophyl actically effective dose of the pharmaceuti cal
conposi tion of O aim 7. The nethod of Caim3, wherein the disorder is
‘ der or a novenent disorder. 8. The nethod of

order is selected fromthe group consisting of
sg, Y luntington's D sease, Miltiple System Atrophy,

g ion, Alzheinmer's D sease, or Senile Denentia. 9. The

&ﬁ@;eln t he di sorder is a neurodegcnerative di sorder or
C °10. The nethod of Claim4, wherein the disorder is
selected fromthe group consisting of Parkinson's D sease, Huntington's
D sease, Multrplhe System Atrophy, Corticobasal Degeneration, Al zheiner's
D sease, or Senide Denentia. 11. The nethod of Caim3, wherein the
di sorder is PiQE;nson's Di sease.

Parklnson s D
Corti eobasal

|
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12. The method of Claim 3, wherein the disorder is addiction. 13. The

nmet hod of Caim3, wherein the disorder is Attention Deficit Hyperactivity
Di sorder woDbiDyos3s4. The nmet hod of C aim 3, wherein thePdraseaensiss2
depression. 15. The nethod of Caim3, wherein the disorder is anxiety. 16.
The method of Claim3, wherein the disorder is mgraine.
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and solvates, hydrates, tautomers, and pharmaceutically acceptable salts thereof;

2. A pharmaceutical composition comprising a compound of Claim 1 and a

pharmacentically 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 effective dose of a compound of

Claim 1.

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

Adenosine Ay, 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.

6. The method of Claim 4 comprising administering to the subject a therapeutically or

prophytactically effective dose of the pharmaceutical composition of Claim 2.

7. The method of Claim 3, wherein 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 or a

movement disorder.
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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

Degeneration, Alzheimer's Discase, or Senile Dementia.

11. The method of Claim 3, wherein the disorder is Parkinson’s Disease,

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

13. The method of Claim 3, wherein the disorder is Attention Deficit Hyperactivity
Disorder (ADHD).

14, The method of Claim 3, wherein the disorder is depression.

15. The method of Claim 3, wherein the disorder is anxiety.

16. The methed of Claim 3, wherein the disorder is migraine.

49



