ALKYL SUBSTI TUTED ARYLI NDENOPYRI M DI NES AND THEI R USE AS HI GHLY SELECTI VE
ADENCSI NEy 6281 1RESHETOR ANTAGONI STS CROSS- REFERENCE TO RpeAMER) gRshCATI ONS
The present application clains the benefits of the filing of U

Provi sional Application No. 61/255,928 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 al kyl 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 AHEY L RVBRIIONEAHAR BEINREN QP ¥R WN@SMW%%SI‘E%duced by

al | netabol i cal IFIGEH:Y §eLEETIVE APENPRINFha2 EPTOR A0iMeORdPt s its
effects via four subtypes of cell surface receptors (A ., A A A2b and A3),
whi ch belong to the G protein coupled receptor supetfamly. A 1 and A3
couple to |nh|b|tor whi | e A2b couple to stinulatory G

pr ot ei n. E%%§R§“§£%§gﬁ%ﬁﬁ%ﬁﬁﬁﬁ?%AﬁH&Sbrain, both in neurons and

glial cel I S (mhlb@s:ht dpp@tion diithh@e Sdhtiicabfum fand oNUS| Bussiaeeunbens, noderate

to high level jn.olf h I ocanpus etc.
regions). In “ﬁﬂgﬁgf Xgéﬁggkgﬂfﬂm?égggpgfgm5?%Pl ngmﬁﬁspla el ets,
neutrophils, vﬁsamhaﬁmsnmmmmmmuﬁmﬂsmandnemmﬂwmebmumkdHhensyr|atun1is t he

mai n brain rega%%mL%xahhe r Qulatlon of motor activity, particularly

through its |nnervatlonPWP%h1dopanlnerglc neurons originating in the
substantial nigra. The striatumis the nmajor target of the dopam nergic
neuron degenerFAELBOL RHBANYENTHYWi t h Par ki nson's Di . scase (PD). Wthin

This invention relates to alkyl 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, Aja,
AZb and A3), which belong to the G protein coupled receptor superfamily. Al and A3
couple to inthibitory G protein, while Az, and A2b couple to stimulatory G protein.
A, Teceptors are mainly found in the brain, both in neurons and glial cells (highest
fevel in the siriatum and nucleus accumbens, moderate to high level in olfactory

tubercle, hvpothalamus, and hippocampus etc. regions).

In peripheral tissues, Aza receptors are found in platelets, neutrophils, vascular
smooth muscle and endothelium, The striatum 18 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

dopaminergic neuron degeneration in patients with Parkinson's Discase (PD). Within



the striatum A2A receptors are co-localized with dopam ne D2 receptors,
suggesti \g an |n'§)ortant site for the integration of adenosi ne and dopam ne
si gnal i ng"Pr'HHE3WPai n. Adenosi ne A2A receptor bl ocker s PR&EYS 6?18(9?%%7a new
cl ass of anti parkinsoni an agents (inpagnatiello, F.; Bastia, E.; Ongini,
E.; Monopoli, A Energing Therapeutic Targets, 2000, 4, 635). Ant agoni sts
of the A7A receptor are potentially useful therapies for the treatnent of
addi ction. Major 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 accunbcns, which contain high

| evel s of A7A adenosi ne receptors. Dependence has been shown to be

augnent ed by the adenosi ne signaling pathway, and it has been shown that
adm ni st rat i ofheefiatam, A2AccrBors pie06- icaﬁitzaagwmi d‘dpasleab Dt eseftidie safeavingg f or

addi ctive sub enosi ne _A>A Receptors and G
137 Subunits ?’%\ﬂﬁﬁﬁ%ﬁ 9}2%‘3%‘8%%8 |]r(50rt1‘lnc nP‘ESPﬁSI@a gm)}' ?1511 ehavi or",
by Ivan Di anond and Lina Yao, (The CeII Bi oI ogy of Addiction, 2006, pp
291-316) and “ghaptadiorsptorblotienosi mw@?gmaldaﬂg)ﬁamip@rkmgorm%m@ence:

Ther apeutic | J. Christie,
Critical Revi g\%v&)%gﬁﬁthe;g?ﬁ Blagggﬁgﬁlg@g P!_’;Lf%mlﬁgiglé %‘[%grgyg tgCSee al so

Al cohol i sm ClfiEie aP%ahd@> Bxper i ment al Research (2007), 31(8), 1302-1307. An
A.A. receptor antagonist could be used to treat attention deficit

hyperacti vit yz\ﬂta;&ﬁk@i&f the AM Repsi N6 BoreahAEhsb@I & dﬂ)é&r}b;&ﬁd gahiyeradenosi ne
ant agoni st ) cg{g}f sef u l{ﬁ‘?ﬁé treati ng AM D, there are many

i nteractions &??dolﬁﬁ‘é’n%?“f‘f’e etﬁ@“t% Arsthe Idye) wifhetal  Geneti cs
(2000), 58(1) d;reﬁifly ékOnchﬂdIyl‘rﬁfd&ifaﬁ Re@mitcRning in Ausal @Gﬂd}h&ﬂy AdA rantiagoni st

coul d be used.t gat m _qgr ai ne bot h. gcut el n ro Iactlcally

Sel ecti ve adenot%i lzlisn‘:cu ofit st IC%CO\I)@JH%\% %8?‘7\%QQVOP BoPR™acut e and
prophyl acti c &mpendncaiaebles sifoom tnbegiugmenged(bY Efcfaéﬂﬁ)sn@ignkﬂir@ﬁ}@thway noveI

sel ective ade{‘;'xpd% klﬂgb%h lﬁm%ﬁ I%tﬁz 101{&&9% rrl%cc {’gga'g@mst rﬁﬂ% al ne," by

Kur okawa M e uroscre agonl sts of the
A2A recept or aflfi@ﬂip’@t @fitcp‘éﬂ Sluystaﬂs%ﬁ‘iﬂhb ﬁ?h@%émiesf Adgnosirhe\zt Reaptpeatd of

depressi on. AgfsA0bagem §1E§10§Jn§a&80@%t1&pﬂow%1@8éy'IXEE}MVfOP’ y@rious_models
of depression including the forced swmand tail suspension tests. The

positive respbiis@aendgdildredodyhdopdirAergiddeianditbs¥i28h3Hnand s caused by
a prol ongati ona@i taﬁ&l@@{)@dcﬁd}aﬁr@@igﬁgml@%h@%g@c d’n@én'@@ﬁh&rﬁ&ﬁtuby a notor stimulant

effect. Neuro 2003 Ant agonj sts of the A2A
receptor are b@g‘é?f P& EP%/SYPE %gp?%aé‘géﬁf‘g}é’alfgdr@f‘htéc Hieat it iof anxiety. AlA
ant agoni st haweurbig€ngys oS, - DreMen). Sratsh amahd@RXCIaS] masponses in Vi vo.
Neur obi ol ogy of Di s 197-205. A/ A antagoni sts have been
descri bed in ﬁmﬁlﬁ%%ﬁgfé %%&DJS%%%%PO%%MQ Al, and references therein.
SUMMARY OF THE | NVENTI ON Sel ected al kyl substituted arylindenopyri m di nes
of Formula A di,spl AY.plPHRHBh ol BusSfl ek I MLk, §i N AQUG) Al receptor

ant agom sm
disorder (ADHD) since caffeine {a non selective adenosine antagonist) can be usefu!

for treating ADHD, and there are many interactions between dopamine and adenosine

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

A selective Ay, 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 A-4 antagonist in animal models of migraine,” by Kurokawa M. et. al.,

Abstract from Neuroscience 2009),
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wher ei n:

Xis CO R2is 4-fluoro phenyl;

aryl i ndeno

of :

W

b

Antagonists of the Az receptor are potentially useful therapies for the treatment of
depression. Asa antagonists are known to induce activity in various models of
depression including 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) S82-587.

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

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

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

references therein.
SUMMARY OF THE INVENTION

Selected atkyl substituted arylindenopyrimidines of Formula A display unusually high

selectivity for Ay, over Al receptor antagonism,

wherein:

X is C=0x

R: is 4-fluoro phenyl,
R. is NH;; and
R; 1s alkyl;

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

R4 is N1-12; and R3 is alkyl;
yrimdines of Fornula A are selected formthe rou&oconsisting

2011/053508 PCT/US2010/053577
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and sol vates, hydrates, tautonmers, and pharnmaceutically acceptable salts
thereof; DETAI LED DESCRI PTI ON OF THE | NVENTI ON The genus of conpounds

di scl osedVP'U45%0868, 373 B2 have nixed Al A and Al receﬁp3ﬂmgwpggﬁﬁfsn1
activity. For many disorders for which A2A receptor antagonismis
therapeutically useful, the Al receptor activity is unwanted and may
contribute to side effects or even oppose the beneficial effect of the
conpound primary AA activity. This invention provides a small group of
conpounds covered by the genus described in the parent case but that have
been found to have surprising and unexpected selectivity for the A2A
receptor, The sel ected group of conpounds of the present invention have A2A
'Al activity ratios of at |east 50/1, whereas the average nenber of the
genus has an A21\ /Al activjfty ratio of 1/1. Thus, conpounds of the present
invention are expected t ve much greater therapeutic efficacy and/or
fewer side effect ntion provides arylindenopyrimdi nes of Formul a
A NJ-39928122.

N=(
; NH,
N

T

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



Is 4-fluoro phenyl; R4 is NH2; and R3 is alkyl; said

R,
aryl i nden.
of : W

e

rimdines of Formula A arc selected formthe group consisting
U458 8Bes, hydrates, tautomers, and phar mac&GT SR IP53REept abl e

sal ts thereof;

DETAILED DESCRIPTION OF THE INVENTION

The genus of compounds disclosed in US 7,468,373 B2 have mixed Ay, and Al
receptor antagonism activity. For many disorders for which Aj receptor antagonism
is therapeutically usetul, 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 in the parent case but that have been found to have surprising and
unexpected selectivity for the A, receptor. The selected group of compounds of the
present invention have Aja /Al activity ratios of at least 50/1, whereas the average
member of the genus has an A, /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.

The invention provides arylindenopyrimidines of Formula A INJ-39928122.

Ny A
k7 N
N=(
R4 A
whereln:
X is C=0;

R; is 4-fluore phenyl;
R, 18 NH>; and
R is alkyl;

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

W



This invention further provides a nmethod of treating a subject having a
di sorder aneliorated by antagonizi ng Adenosi ne A A receptors,
conpri sesWAdH$%8ri ng to the subject a therapeutical l C@ﬂﬁ@@@@§§7aose of
a conpound of Claim1l. This invention further provides a nethod of
preventing a di sorder aneliorated by antagonizi ng Adenosi ne A2A receptors
in a subject, conprising of adm nistering 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
Adenosine A-)A receptors in the subject. The instant conpounds can be
i sol ated and used as free bases. They can al so be isolated and used as
pharmaceutically acceptable salts. Exanples of such salts include
hydr obr om ¢, hydroi odi c, hydrochloric, perchloric, sulfuric, maleic,
futnaric, nalic, tart@rir citric, adipic, benzoic, mandelic,
nmet hanesul f oni c, A -sulfonlc benzenesul fonic, oxalic, palnoic, 2
napht hal enesul f ol \oluenesulfonlc, cycl obexanesul fam ¢ and sacchari c.
Thi s invention\al‘ ptovNdes a pharnmaceutical conposition conprising a
conpound of C andha pharnmaceutically acceptable carrier.
Phar maceut i calNly, accepta%m% carriers are well known to those skilled in the
art and includ but are not limted to, fromabout 0.01 to about 0.1 M
a.nd preferably 0, 05 M phosphat e buyer or 0.8% saline. Such
pharmaceutically acceptable carriers can be aqueous or non-aqueous
sol utions, suspensions andgenul sions. Exanpl es of non-aqueous solvents are
propyl ene glycol, polyethyl ene glycol, vegetable oils such as olive oil,
and injectable organoc ésters such as ethyl ol eate. Aqueous carriers
include water, et cohol i ¢/ aqueous sol utions, glycerol, enulsions
or suspensions, i saline and buffered nedia. Oral carriers can be
elixirs, syrups,\‘ , tablets and the like. The typical solid carrier
is an inert substance s as | actose, starch, glucose, nethyl-cellulose,
magnesi um st egf'at e, dica C|un1phosphate nannltol and the |ike. Parenteral
carriers inclutke sodiumchloride solution, R nger's dextrose, dextrose and
sodi um chl oridé! 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 |ike. Preservatives and ot her
additives can also be present, such as, for exanple, antimcrobials,
antioxi dants, chel atpngsagents, inert gases and the like. Al carriers can
HASintegrants, diluents, granulating agents,
re(the |i ke using convent i onal t echni ques k. nown in

'6n Nurther provides a nethod of treating a subject

| ubricants, bind
the art. Thisi

havi ng a condi h amiF{ or at ed by ant agoni zi ng Adenosine A., A receptors,
whi ch conpri se idmmst"@?ﬁlng to the subject a therapeutlcally effective
dose of a conPound of Claiml. In one enbodinent, the disorder is a

neur odegener ati ve or novenent disorder. Exanples of disorders treatable by
the instant pharmaceutical conposition include, without [imtation,
Par ki nson's Di sease, Huntington's Disease, Miltiple System Atrophy,
Corti cobasal Degeneratiop Al zheiner's Di sease, and Senile Denenti a.

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



In one preferred enbodi nent, the disorder is Parkinson's disease. As used
herein, the term"subject"” includes, without |imtation, any aninml or
artifici aVPPOHEEPIPed ani mal having a disorder anelior aPS&/US3018149%dbni zi ng
adenosine A'/A receptors. In a preferred enbodi nent, the subject is a
human. Adm ni stering a conpound of Claiml can be effect ed 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,
compounds of Claim| are adm nistered orally. Additionally, adm nistration
can conprise giving the subject a. plurality of dosages over a suitable
period of tinme. Such adm nistration regi nens can be determ ned according to
routine met hO(TQiSiIﬁisn%iwsﬁdthhelr@iid%aﬁlet’hdﬁd]rﬁma@ﬁagbkt&ﬁidh&w@fgﬁ&ﬁérﬁ&e dose" of a
phar maceuti cal, amunt suf nt.to. . reverse or
reduce the pr Oxél%lg)gggei htggonlzﬁlg%%ma)smc Ay \rcc.eBtorsp\ﬁlgl O{niplag,w glf’tFréQ‘;gtl ve dose"
of a phar nmacetn thesbicgiorpumitticoly dfsctandanplntonpufflio€Cint 1.t 0 prevent a

di sorder, i.e., elimnate, aneliorate and/or delay the disorder's onset.

Vet hods are kg bilioh Afudho Al » ASHG! TRk Ol PESARE YhLEA Lo, and _
prophyl actically effective doses for co ound F*e effective
dose for adni AF&LB¥iINAGIEREN pivarrrRet il cabicdapotiing Qfﬁdrtlmm@mlwm for

exanpl e, can bejded gsihyRedanpihenaubeat iyonfpﬁﬁi@otfbﬁurﬁ Sittlef ﬁe&:ﬁh %m mal
studies. In one enbodi nent, the therapeutically and/or pro hyI‘n ctically

ef fective dos& i* Seﬁ“"ﬂb‘% &0 Syirierdgina (¢ ugge disgier watﬁ%bluwa@@mag my/ kg of

body wei ght t adadesiud A2Q0-cpikkarofunRady wei ght of a conpound of Claiml. In
anot her enbodi ment, the therapeuti cal I y and/ or pr ophyl actically effective
dose is a dos Sllfllgtgl ci ent Lo el.i a%g abfoui3 8? n%/ of body wei ght
to about 50 }l Y “BHRY RSO PR ‘ésf) i 1FF %FY ghevje Cenbodi nent ,
oral doses ram:gletcﬁaroimsabxsmharﬂac@&icmg/dcgsptabieah@ut 100 ngy/ kg dai ly. In another
enbodi nent, oral doses range from about 0.05 ng/kg to about 50 ng/ kg daily,

and in a further, 5 el . X ok Orlélt 20 ng/ kg daily.
In yet anot helfﬁ%sant)ﬁgpgll H?aﬂh Epaq{ydl%prggﬁsé d%gn&g{l Q?o?npa Sttt ™ 0119/ 1(g/ rai n

to about 10 mg/Es r‘ﬁi‘aﬁw@fmﬂﬂﬁhlﬁmlf é?ﬂaﬂ‘ad!rW%ghlplwbtr‘rmsa phdelivaceut i cal carrier

over a peri Odﬂc@%%kﬁﬁnltr}g@oé’tp&@stu t@&y%mkm@mﬂu&%&aﬁc AQOUL, several days. In
a further enbodinent, for {)I cal adm ni stration, the | nstant conmpound can

be conbi ned V\P?H]?thélc’ﬁ’h‘éfoﬁﬁciéiﬁ “F’&fa‘f"f‘}éér%i-lé?c“ﬁt“‘éfa@fclj’g¢ gatheiier ratio of from
about 0.001 to about 0.1. The invention also provides a nethod of treating

addi ction in ahgaremiba alGOFPYides b PRarAKARESLARSAGN BoheaRehical 4ty ef fective
dose of a cor‘r‘gigle nr[i m{fﬁ%ﬂgl m 1. The |t entjon al so provides a nethod of
treating A DHD{R Tfaccué‘%ﬁl}ﬁf‘?cgfi’ é“é‘ﬁ‘r?f nistering a therapeutically
effective dose of a conmpound of Claim1l. The invention also provides a
met hod of tr e&btirmgedephessipableicnrias mamaikyowaonpodeskingl iadwiapiasd eri ng a
therapeuti cal lirbé}ugcli E&%I*c' n‘é?lilgi%ﬁ?o,?r%m%bc?u?%?%r}gou?f)vl Cal g‘{'tdrgréférabEy 0.05M

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 csters such as ethyl oleate. Aqueous carriers include

water, ethanol, alcoholic/agueous solutions, glycerol, emulsions or suspensions,

including saline and buffercd 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

and the like. Parenteral carriers include sodium chloride solution, Ringer's dextrose,

dextrose and sodium chloride, lactated Ringer's and fixed oils. Intravenous carriers



The invention al so provides a nethod of treating anxiety in a mamal,
conprisiqg?adninistering a therapeutically effective dose of a conpound of

Claim 1. WORRYURIRt i on al so provides a nethod of treat PREUWPYPARHE in a

manmal , 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 melyddi®id dve ng@oe ratendhdf, deentyte tpkpbs sghad thosoband &t r ai ght
cyclic and brgnched-chain.al kyl. Unless otherw se stated, the al kyl group
wll contain §@§%bgﬁv'%ﬁ”% 8%%? Unl ess otherw se stated, the al kyl group
may be optionally substituted with one or nore groups such as hal ogen, OH,
CN, ner capt o, Praservagyes amd oy adgitivescan klky/be, pr@pntG8ehads oxaxhmpl€l- Cs- al kyl t hi o,

Cl - Cs- al kyl am, RQ,:..di: - 05 T8 _ - Liarencifick - per-)

hal o- al kyl , P%?%?fgﬁ%%%ﬁ§g§%5%5%g¥§%%?%g%§%?%f?ggﬂgf%kf§E%§%ﬁg%iarboxanide,
hydr oxam ¢ acPﬁ@ﬂ§Uﬁﬁ®#&hWH%¢“§®$ﬂ6h9#%m¥h%@P?“%W¥P?&g?y%%@i-08)aIkyI,

het erocycl yl, viamek AetRNRAIYplconvel @t hnigRaklowiBRMe Qral Kyl and unl ess
otherw se stated, it will have 1-8 carbon atons. "Hal ogen" shall nean

fluorine, chlo,ine,,brgﬁine or. iodine; "PH' or "Ph" shall nean phenyl; "Ac"
shal | mean acyls ovgHen ﬁrpqﬁﬁﬂﬁqﬁﬁéwfV“Tﬁ%a?@FH#“HE@?“%@“ﬂhed her ei n,
whet her used ahonewcdby agadfaizig OlicrasiBUlS trickpeRtwighQuRprisBRRRSHIARNEr gani c

radical having 2 {8.9,53LB00 e LRDSNESL S LEALGMY. chai n)

In 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 Discase, Multiple System

Atrophy, Corticobasal Degeneration, Alzheimer's Discase, and Senile Dementia.
in one preferred embodiment, the disorder is Parkinson's disease,

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

Ay 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 skilied in the art. The compounds of Claim 1 can be

administered, for example, tnteavenously, intramuscularly, orally and subcutaneously.

In the preferred embodiment, compounds of Claim | are administered orally.
Additionally, administration can comprise giving the subject a plurality of dosages
over a suitable period of time. 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



derived froman organic acid by renoval of the hydroxyl group. The term
"Ac" as used herein, whether used alone or as part of a substituent group,
means aceV§IZOIWOESIME" or "Ar, " whether used al one or as BanfUS3{10453577
substitucnt group, is a carbocyclic aromatic radical including, but not
limted to, phenyl, 1- or 2-naphthyl and the |ike. Thc carbocyclic aromatic
radi cal may be substituted by independent replacenent of 1 to 5 of the
hydrogen atons thereon with hal ogen, OH, CN, nercapto, nitro, amno, C
-Cs-al kyl, Ci1-Cs-al koxyl, Cl-05-alkylthio, Cl-Cs-alkyl-amno, di(Cl-C8-
al kyl')am no, (nono-, di-, tri-, and per-) hal o-al kyl, fornyl, carboxy,
al koxycar bonyl , Cl-Cs-al kyl -CO -NH, or carboxam dc.
Il'lustrative aryl radicals include, for exanple, phenyl, naphthyl,
bi phenyl , fIubn@mﬂeﬁWthﬂbﬁMUﬁmepﬁepy#mmbﬁnmwbmghemzuwhemyphenyI
car boet hoxyph e
hydroxyphenylgg%%?B%iﬁgEHQE%&X?T Fuor%ﬁe <#m%BQﬁ?8é%§F %%”%ﬁ%ylphenyl
acetamdophenytisCt M@%yﬁaW%wahnﬂ@wﬁé@h&ke&mb&ﬁwhwhewyyMdnd the like. "Ph" or
"PH" denot es acmWe%eb@e dH&?%r@lrﬁﬂgndg'ef@lﬁmpﬁrf &Iecl@/e%ggstexj tuent group,
“hcteroaryl” re ers to a cyclic unsaturated radical having fromfive
to ten ring aﬁ@#@stmﬁgmrewwweuw W@lpa%lmﬁtpgh@ewne@t sdmpleom®® 0, and N, 0-2
ring atoms arg.@iikd in@Rahaibal Glopat okl fdepandants! y sel ected fromS. 0, and
N, and the renmaining ring atons are carbon. The radical may be joined to
the rest of the nDIecuIe V|a any of the rlngﬁatons Exenpl ary beteroaryl

groups i ncl ud& O°F GRoERRL NS ﬂ“ﬁ??ﬁﬂﬁﬁ?PwmﬁV? ?%W@“QBV?”ﬁ¢H?HVI

pyri dazi nyl, mxémﬁ&hmuﬁyﬁa@eﬁmhammnomngymyfb&ﬁhaﬂ&{wbbm@xmwmé&Q
i soxazol yl, th riazi i enyl

I t
| soxazol vl LA BBl koYl | BBVl REBL YL e
azepinyl N-ome%pywmm&kuamyd%mxﬂﬂhmenywxcbémmmthmmn&fyﬁnmheHZMMazolyI
benzothienyl, Lol 0yl SRZORYEANY
benzi sot hi azopng’:ﬂ,E o’gAeD ?4‘%6%62)% EIIIE\S!O %’ %g@&g{ { XAOIBGS Cgr ainaonyl
benzot hi opyr amybodiniontd azabdogds rangn &@h AbxiunQ03 mgfeg@@bfmt A0, mgﬂkﬁ Gyl ,

courmarinyl, cinpo} érﬁﬁéh;mc&%rgl%@s 'ral}lé'é firorh Mﬁ?@és%g& DY LERE QPyEA Al ny'
furopyrldlnyl (such as furo[2, 3-c]pyri urol 3,2-b]p r|d|nyl or

furof 2, 3-b] Dy 31k 39 i 2 Tujther erabad Yt éwwboucé%ﬁgféetqamldaaepf&gemb] pyri dinyl or

i rnidazo[ 4, 5- mﬁygnb@ltmbbmmeaphww dddbsilge rBRLRRE A8 h@lblvmnﬂbl%ﬂ;dﬁy'
pyrldopyrldyl t hi enopy thlenothlenyl and

uj nazol i t hi enof uryl
furyl. The heg%%85$VW°ﬂﬁh&ﬂ¥ X%@“@dﬂ@???ﬁ?@&“@?wfWﬁéﬁ@ﬁﬂent replacenent
of 1 to 5 of tdﬂgn@y@iﬁezgﬁf\seammﬁnmdaed oM ch'['amdzhathg&llﬁhu@dbm%bntﬁer capt o,
nitro, am no, a - al kox | t
Cl- C11- al kyl - for %glagmkn%rrht&g L”?W tcem 081’1@ %com%ma%(mtpttrl . and per-)
hal o- al kyl , fphmy&;mcambumygaa@gaxyaaﬂb@ﬁyhnm@mtOGMJQQmaMkyI- CONH , or
carboxanide. Het eroaryl may be substituted with a nono-oxo to give

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 a mammal, comprising

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

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

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



for exanple a 4-oxo-1H quinolinc. The terns "heterocycle,” -heterocyclic,”
and -hetcrocyclo" refer to an optionally substituted, fuII or Partially
sat ur at edVO Pﬂ@yﬁﬁoup which is, for example, a 4- to 7F Wé§@@P8§ﬁ77
nonocyclic, 7- to 1.1-nenbered blcyclic, or 10- to I5-nenbered tricyclic
ring system mhich has at | east one heteroatomin at |east one carbon atom
containing ring. Each ring of the heterocyclic group containing a

het eroat om nay have 1, 2, or 3 heteroatons selected fromnitrogen atons,
oxygen atons, and sul fur atoms, where the nitrogen and sul fur heteroatons
may al so optionally be oxidized. The nitrogen atons nmay optionally be
quatem zed. The heterocyclic group nmay be attached at any hetcroatom or
carbon atom Exenplary nonocyclic heterocyclic groups include pyrrolidinyl;
oxet anyl ; pyrﬁhmmtamnnakbnﬁuﬁznhhﬁyﬁxﬂhﬂﬁd@m@hmmhmyhmmmmmzmkyﬁﬁg

oxazol i di nyl . I zol L dinyl: | i | i di nyl;
tetrahydrofur Iﬁ$%|gé9ﬁ§ﬂ%hf“h fgé&%%g%g?#ﬁfb$§&28?%g$%ginyI
2-oxopiperid|nyl 2- oxopyrrolidinyl; 4-piperidonyl; tetrahydropyranyl;
tetrahydrothiopyranyl.; t et rahydr ot hi opyranyl sul fone; norpholinyl;

t hi onor phol i nyl ; thionorpholinyl sulfoxide; thionorpholinyl. sulfone;

1, 3- di oxol anepggingrangl antt RbetnY sl 1 ranyl ; and the |ike. Exenplary

bi cyclic heterocyclic groups include quinuclidinyl

tetrahydroi508U|noI|nyI di hydr oi soi ndol yl h drqu|nazoI|nyI (such as
3, 4- di hydr o- 4UBKS T Hs26F ﬂwk)f stangipidyg P&fﬁ&ﬁiwﬁ%' Provghoiti fisHenot hi enyl ;

di hydr obenzot i epying rw;km 6k tﬁd/dﬂ:éz@;klﬁﬂ&ﬂ% k@Y a@ayded Stl, Q@ ad by the
di hydr oben. zo i i SOi [

ranyl ; .indo Lyl LSO hr | ; isoindolinyt piperonyl;
tetrahydroqui%%Fﬁﬁé*%mﬁﬁﬁvFW@ tFN@““%ﬁﬁ%ﬁWt ed aryl, substituted
het eroaryl, and substituted heterocycle may al so be substituted with a
second subst i detedhasiylthe falledeqgomndnsubsing thatl d« etrenoagsyk set Grthdn second

bstituted-h 3 t “ | | -yl -ph |
apyridin 2. ST OORaRepFhded HSinch R SR e BB L P o

shal | refer iﬂ@éb@mﬁeﬁﬂlWﬁ@@ﬂthﬁmmuwb@w1@$S@Em%@mtﬁm®ﬁsbwnuwmwalkyI or
cycloal kyl mopL&l ¥ @ sab@ of HBeBlkyl portion of a larger subs tituent in which
al kyl appears as its prefix root. EXAMPLES: Conpounds of Fornula A can be
prepared by net hods known to those who are skilled in the art. The

fol | owi ng reac@%ﬂnﬂ§8ﬁ§ﬁﬁmP§h%ﬁ$9C%@Qﬁ@dF%CW%ﬁW%%éﬁ*ﬁ%ﬁméﬁﬁﬁﬁﬁéiof t he
invention andhkSikiirdi@ WiBYonRANE0 dafboh htbint. UnlREs dibyeiRd Jtdd, the alkyl

group may be optionally substituted with one or more groups such as halogen, OH,
CN, mercapio, nitro, amino, Cy-Cy-alkyl, Ci-Cg-alkoxyl, C;-Cy-alkylthio, C,-Cy-alkyl-
amino, di{C,;-Cg-alkyDamino, {mono-, di-, tri-, and per-) halo-atkyl, formyl, carboxy,
alkoxycarbonyl, C,-Cg-alkyl-CO—O0—, C;-Cy-alkyl-CO—NH-—-, carboxamide,
hydroxamic acid, sulfonamide, sulfonyl, thiol, aryl, aryi(e,-cs)alkyl, heterocycelyl, and

heteroaryl.

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

atomis.

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

phenyl; “Ac” shall mean acyl; “Bn” shall mean benzyl.

The term “acy!” 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)
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Schenme TFA, CH2d 2 Scheme 1 illustrates the synthetic route leading to
conpound A, Starting with 7- nethyl indanone | and follomﬁﬁg the path
2 5%77

i ndi cat edVBYPHHE3¥Pr ows, condensation under basic condi PLSAS2HL

4-fl uoro-benzal dehyde affords the benzylidene H The benzylidenc Il is then
reacted with guanidine (free base) that gives the internmedi ate am no
pyrimdine Il and is directly oxidized to the correspondi ng ketone |V by

bubbling air through the basic N-nethyl pyrrolidinone (NWP) sol ution.
Protection of the amino (NH, ) can be acconplished using di-tert-butyl

di carbonate ((Boc)10) in THF in the presence of dinethylam no pyridine
(DMAP). The resulting di-Boc protected V can undergo a radical initiated
benzylic brom nation using 1, 3-di brono5, 5-di net hyl hydant oi n ( DBDVH) and
beri zoyl per oxdrtted irgm ipengzanecidby redovebol the hgirwe! grhe. Tiorterespened ng benzyl

brom de VI. TDS%d ﬁ%ﬂuﬁxﬁ&@&%@&&&@%ﬁa‘%pﬁ’& 0 aasﬂbstti%xlq gpogp, r{%%?{/ﬁ%ét?lm ed with Trt-k

to give the corresponding amno pyrimcline he brom de Vi

can be reacted with boronic esters of formnula R B(OR)., to give conmpounds
of formula A “Eyﬁf@pffér,”]}yhether used alone or as part of a substituent group, is a carbocyelic

2- Am no- 9- (2, drfhBh Ak mb10kiAZ Shemde hitD &S, Pty Aof nfhHOr Qakheny! ) -

| ndeno[ 1, 2-di El)"gcrcl-apgogylclrit aSr{-)lgzgl% ra%)fc%irtg:!lye bejél:lbsgttazteccﬁ) b;? independent replacement of |
to 5 of the hydrogen atoms thereon with halogen, OH, CN, mercapto, nifro, amino,
C;-Cy-alkyl, Ci-Cy-alkoxyl, C-Cg-alkylthio, C;-Cg-alkyl-amino, di{C|-Cs-
alkyl)amino, (mono-, di-, tri-, and per-) halo-alkyl, formyl, carboxy, alkoxycarbonyl,
C-Cyg-alkyl-CO—O--, C-Cy-alkyl-CO--NH—, or carboxamide. Hlustrative aryl
radicals include, for example, phenyl, naphthyl, biphenyl, fTuerophenyl,
diffuorophenyl, benzyl, benzoyloxyphenyl, carboethoxyphenyl, acetyiphenyl,
ethoxyphenyl, phenoxyphenyl, hydroxyphenyl, carboxyphenyl,
tritfuoromethylphenyl, methoxyethyiphenyl, acetamidophenyl, tolyl, xylyl,
dimethylcarbamylphenyl and the like. “Ph™ or “PH” denotes phenyl.

Whether used alone or as part of a substituent group, “heteroaryl” refers to a cyclic,
fully unsaturated radical having from five to ten ring atoms of which one ring atom is
sclected from S, O, and N; 0-2 ring atoms are additional heteroatoms independently
selected from S, 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 heteroary!
groups include, for example, pyridinyl, pyrazinyl, pyrimidinyl, pyridazinyl, pyrroyl,
pyvrazolyl, imidazolyl, thiazolyl, oxazolyl, tsoxazolyl, thiadiazolyl, triazolyl, triazinyi,
oxadiazolyl, thienyl, furanyl, quinolinyl, isoquinolinyl, indolyl, isothiazolyl, 2-
oxazepinyl, azepinyl, N-oxo-pyridyl, 1-dioxothienyl, benzothiazolyl, benzoxazolyi,
benzothienyl, quinolinyl-N-oxide, benzimidazolyl, benzopyranyt, benzisothiazolyl,
benzisoxazolyl, benzodiazinyl, benzofurazanyl, benzothiopyvranyl, indazolyl,
indolizinyl, benzofuryl, chromonyl, coumarinyl, cinnolinyl, quinoxalinyl, indazolyl,
pyrrolopvridiny!, furopyridinyl (such as furo[2,3-c]pyridinyl, furc[3,2-b]pyridiayl, or
turo[2,3-blpyridinyl}, imidazopyridiny] {(such as imidazo[4,5-blpyridiny] or
imidazo[4,5-c]pyridinyl}), naphthyridinyl, phthalazinyl, purinyl, pyridopyridyl,
quinazolinyl, thienofuryl, thienopyridyl, thienothienyl, and furyl. The heteroaryt
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2- (4- Fl uor o- benzyl i dene) - 7- net hyl -i ndan- 1-one An aqueous sol uti on (10 n)
of NaOH (3.2 79.5 nmml ) was added dropwi se to an ethano g sol ution
(100 ) WPW&%?WI -indan-1 -one (9.3 g, 63.6 rnnol) aHQT/APS 0101033577

fl uoro-benzal dehyde (7.2 nmL, 66.8 mnol). A precipitate foinmed i medi ately.
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 coll ected
solid was dried in VaCll0 to give he title conpound that was used w t hout
further purification. Exanple 1. step b

4- (4- Fl uor o- phenyl) - 9-rnet hyl-5Hi ndeno[ 1, 2-di pyri tni di n-2-yl am ne ' NH2
Powdered NaCH (13.8 g, 345.0 rnnol) was added to an EtOH sol ution (400
int.) of guanidine hydrochloride (33.0 g, 345.0 mmol ). After 30 mn the
sodi um chl or i geuwas h‘cis‘lﬂisémedibjﬁ)fnﬂepallfﬂﬂnttrhﬂﬁcf:ﬂlént nialtte Swhde ajdid@,dn ttoman EACH

suspensi on (100 fo uorober - gl}gn 1 -one (17.4
g, 69.0 rnnol % %Hh& hh &?nfg)?lig&ﬁ‘i x{rg) g %? ted gl%tlle I(G alk vVernl ght. The

hormogeneous s6l- Cui @1mthm@=-@0iﬂ1@édlmnn, dl(@eCﬁ dkyiﬁi@mq;ﬁmmbeéi dmdarldipktler ed to give
the title compgund which ug@oq bteﬁygucf1 dunthes Q?,II‘I(E ?ailli n. Exarrpl e 1

step ¢ 2- Am no- 4 4 lluor eny y1 I ndeno i mdi n-5-one
NH2 CO—NH-—, or carboxamzdc Heteroarvl may be substituted with a mono—oxo to give

for example a 4-oxo-1H-quinoline,

The terms “heterocycle,” “heterocyclic,” and “heterocyclo™ refer to an optionally
substituted, fully or partially saturated cyclic group which is, for example, a 4- to 7-
membered monocyclic, 7- to 1'-membered bicyclic, or 10- to [5-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, 0r 3
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 atorn,

Exemplary monocyclic heterocyclic groups include pyrrolidinyl; oxetanyl;
pyrazolinyl; imidazolinyl; imidazolidinyl; oxazolyl; oxazolidinyl; isoxazolinyl,
thiazolidinyl; isothiazolidinyl; tetrahydrofuryl, piperidinyl; piperazinyl; 2-
oxopiperazinyl; 2-oxopiperidinyl;, 2-oxopyrrolidinyl; 4-piperidonyl;
tetrahydropyranyl; tetrahydrothiopyranyl; tetrahvdrothiopyranyl sulfone; morpholinyl;
thiomorpholinyl; thiomorpholinyl sulfoxide; thiomorpholinyl sulfone; 1,3-dioxolane;
dioxanyl; thictanyl; thiiranyl; and the like. Exemplary bicyclic heterocyclic groups
include quinuclidinyl; tetrahydroisoquinolinyl; dihydroisoindolyl;
dihydroquinazelinyl (such as 3.4-dihydro-4-oxo-quinazolinyl); dihvdrobenzofuryl;
dihydrobenzothienyl; dihydrobenzothiopyranyl; dihydrobenzothiopyranyl sulfone;
dihydrobenzopyranyl; indolinyl; isochromanyl; isoindolinyl; piperonyi;

tetrahydroquinolinyl; and the like.

Substituted arvl, substituted heteroaryl, and substituted heterocycle may also be

substituted with a second substituted-aryl, a second substituted-heteroaryl, or a second



Powder ed NaCH (1 2 g, 30.1 mol) was added to a NWP solution (80 rnL) of
4-(4- fluoro- en 1)-9-nmethyl-5Hindeno[ 1, 2-dj pyri m di n-2-yl| am ne %7.0 g,
24. 1 rnnmoY 920983398 sul ting mi xture was heated to 80 C aHETéSFOWQ?S Ubbl ed
t hrough the solution. After 16 hours 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 vacuo to give the
title conpound. Exanple 1. step d
14- (4- Fl uor o- phenyi ) - 9-t net hy1- 5- oxo- 5H-i ndenol |, 2-d] pyri m di n- 2-y11- bi scar
bam e acid tert-butyl ester N(Boc)2 Solid dinethylam no pyridi ne ( DVAP)
(293 ng, 2.4 mmol) was added to a THF solution (200 nlL) of
2-am no-4-(4-fl uoro-phenyl)-9-nethyl -i ndeno[ 1, 2-d] pyri m di n5-one (4.8 g,
15. 7 mmol ) aneibfiBoe)Rrdci3e b giyie. BOx3mpEDR-pyAfzbler-yibhhouss-gvhieinm Xt ur e was
diluted with ethyl  acetate (EtOAc) and then washed with water and brine,
dried (Na2SO4), cdfncentrat ed, and purified via columm chromat ography to
give the title conpound. Exanpl e 1. step e
[ 9- Br ononet 1" Pesdgngiqd fiymborsof gilemiaipios {&e. Sx 0> Sl icfrd 'exd@emdem}ﬁre dic
pyrimdin-2-311 bham )
[4-(4-Fluoro heb%h%%g%3 netrg&iﬁ-gﬁgié%ggrlél—ta énr?% %&ﬁ%pgm rll?]faZ yl ]-bis-car
barni c acid tgfé’tﬂ%‘bﬁtt%eme%t"élﬁh byl gpryars 131“55”%4@ vvas corrpl etely d| ssolved in
benzene, (50 nmL) by warm ng then di bronodi net hyl hydantoin (DBDM H) (1.8 g,
6.3 Mol ) andgRangQyls: per oxi de (223 ng, 0.9 mmol) were added sequentially
and the m xture was heated to reflux. After 16 hours the solution was then
cooled to roomte ture, diluted with Et 0OAc and then washed with
sat urat ed aquedtd" I(’?E‘i‘@tﬂa\/@a‘ia@ ¢ BRSO S thodyiowpouRes e dri ed
(Na2s&4) , conmmmamemhanﬂfcpmmnfolr@dmmsmﬁlehm whRQERbRhephy to give the
title conpound. Eféog&e;m 2- Am_no- 9- br.oppm et. hr}/l -44441u oro-p

d

henyl) _ | ndeno(},’i {S’/I}rnf}illr%ln IS mgxo Sfﬁ%meanf to limitthe inventio
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Neat trifluoroacetic acid (TFA)(12 nmL, 159 mmol) was added to a CH2Cl12
solutionﬁ&ZS n1-% of

[ 9- br ononEPHYH/E38- £ | uor o- phenyl) - 5- oxo- 51- 1- i ndeno[ 1, BCHUFIMUPETh2- y1] - b
is-carbamic acid tert-butyl ester (3.1 g, 5.3 mmol). After 2 hours the

m xture was concentrated, neutralized with saturated agueous NaHC- 03 and
filtered to give the title conpound that was used w thout further
purification. Exanple |I: step g

2- Ami no- 9- (2, 4-di met hyl -t hi azol - 5-yl et hyt) - 4- (4-f | uor o- phenyl ) -i ndeno[ 1, 2-
dj pyri mdin-5-one NH2 A solution of

2- am no- 9- brononet hy1- 4- (4-fl uor o- phenyl)-i ndeno[ 1, 2-d] pyri m di n-5- one
(100 ny, 0.26 nmol), :

2, 4-di met hy1l-5- (4, 4,5, 5-tetranet hy Bthee 1di oxabor ol an2-y1)-thiazole (94
ng, 0.39 mmol), Pd(dppf) A2 (dichloro[l, I '-

ferrocenyl hi s(di_.phenyl -,phgshhi.he) }-pa Iadiunﬂ$$%m821 ng, Q. o}), and
K2CO3 (72 ng, qz%g;gnnh%omn dioxﬂﬂ?"gﬂ ) apgqwater (0 {was heated to
100 C overni ght > mEeQtur e was cooled /to reo@metuenper attr € and purified
via colum chr onlat o{raphy to give theote conpound. 11 NV 0O0MHz,

Acetone-d) 6 - 8.00 - 8.20 (m 2 H), 7.28% 7.49 (m 1 11y 698 - 7.29 (m
4H, 4.41 (s, 1 H, 2.64 - 2.79 (m 3 H), 2.60 (s, 3 H: M rale 417 (M).
Exanpl e 2: 2- Ami no- 4- (4-fluoro-phenyl)-9-(1E
prepared using 4-(4,4,5,5-tetramethyl -[1, 3, 2] di oxabo¥l&h<
y1)-1H p-yrazol e in place of F F

[ .-tﬁT{ ol e as
described in H Mo GROOMAZ d6) 26:,8. 00 7™ =
benzene \‘)\ N ?Hsrz \T/ 4 N
3 'N:< N2<
v

pyrazol - 4-yl net hyl ) -i ndenol11, 2- dl pyri ni di n-5-one Thé“ﬁﬁﬁ}% conpound was
2,4-dimethyl-5-(4, 4 etranet hyl - 11, 3 27di Xgher ol an2-y1

Br v MNBoo) v N(Boc)a NH,
%TFA, CHyCly
'
F
H \ = i
i P RB{OR),, dioxane, Pd(dppfiCl,
) - N water, 100 °C
Br 3
i

Scheme 1 illustrates the synthetic route leading to compound A. Starting with 7-
methyl indanoene 1 and following the path indicated by the arrows, condensation under
basic conditions with 4-tluoro-benzaldehyde affords the benzylidene TL. The
benzylidene 16 is then reacted with guanidine (free base) that gives the intermediate
amino pyrimidine III and is directly oxidized to the corresponding ketone 1V by
bubbling air through the basic N-methyl pyrrolidinene (NMP) solution. Protection of
the amino (NHj) can be accomplished using di-rerr-butyl dicarbonate ((Boc):0) in
THF in the presence of dimethylamino pyridine (DMAP). The resulting di-Boc
protected V can undergo a radical initiated benzylic bromination using 1,3-dibromo-
53,5-dimethylhydantoin (DBDMH} and benzoyl peroxide in benzene at reflux to give

the corresponding benzyl bromide VI. The BOC protected amine Vi can then be
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VO 2011/ 053508PCT/ USZOlO/ 053577 8.12 (m 311), 7.47 -7.67, 3 11), 7.35 (t,

" H& 2 (dd, = 2.2, 6.7 Hz, 1 H), 6.31 t,r811,71H),
596- 6‘892()}11{0 Oy - I\/Bmle 372 (MH). Exanple 3: C'T/US2010/053577

2- Am no- 9- ( 3, 5-di met hyl4soxazol - 4-yli net hyl ) -4-(4-fl oor o- phenyl) -

i ndenoll, 2-di pyrimdin-5-one N The title conpound was prepared using
3,5-dinethyl-4-(4,4,5,5-tetranethyl- [1, 3, 2] di oxaborol an-2-yl)-isoxazole in
pl ace of

2,4-dimethyl-5-(4,4,5, 5-tetranet hyl [ 1, 3, 2] di oxaborol an-2-yl1)-thi azol e as
described in Exanple 1.1H NWR (300MHz, Acetone-d) 6 - 8.00 - 8.20 (m 2 H),
7.28 - 7.49 (m 1 H, 6.98 - 7.29 (m 4 H, 4.41 (s, 1 1-1), 2.64- 2.79 (m
3 H, 2.60 (s, 3 H; Msrule 401 (WMH). Exanple 4:

2- Ami no- 4- ( 44daporotephah -9 (4 trebindp@ying 20ino4yyrijdine VIL Finally, the

i ndenoll, 2-d] Yl @l’i nc_a§ H2N&acted with boronic esters of formula RB(ORY; to give

compounds of formula A.

Example 1: 2-Amino-9-(2 4-dimethyl-thiazol-5-vimethy)-4-(4-fluoro-phenyl)-
indeno[1,2-d]pyrimidin-5-one
Example I: step a

2-(4-Fluoro-benzylidene)-7-methyl-indan-1-one

An aqueous solution (10 mL) of NaOH (3.2 g, 79.5 mmol) was added dropwise to an
ethanol (EtOH) solution (100 mL) of 7-methyl-indan-1-one (9.3 g, 63.6 mmol) and 4-
fluoro-benzaldehyde (7.2 mL, 66.8 mmol). A precipitate formed immediately. The
resulting slurry was stirred vigorously for 1.5 h. The shary was cooled in an ice bath,
filtered, and washed with cold EtOH. The collected solid was dried in vacuo to give

he title compound that was used without further purification,

Example 1: step b
4-(4-Fluoro-phenyi}-9-methyl-5SH-indeno[1,2-d|pyrimidin-2-ylamine

Powdered NaOH (13.8 g, 345.0 mmol) was added to an EtOH solution (400 mL) of
guanidine hydrochloride (33.0 g, 345.0 mmol). After 30 min the sodium chloride was
filtered off and the filtrate was added to an EtOH suspension (100 mL) of 2-(4-fluoro-
benzylidene)-7-methyl-indan-1-one (17.4 g, 69.0 mmol). The resulting mixture was

heated to reflux overnight, The homogeneous solution was cooled in ice for 30



The title conpound was prepared using

IpI ggtem(;]} ‘g}o%%g?%géogytlegr ?21 zt gyl5[ 1, 3, 21di oxaborol an- 2 y%%TllUl—Sl-Z&%/rOg%%e in
tetramet hyl -[ 1, 3, 21di oxaborol an-2-y1) -t hi azol e as descri bed i n Exanpl e
1..111 NMR (DVsO-d6) 6: 8.73 (s, 1H), 8.09 (s, 1H), 8.02 (dd, J = 8.9, 5.7
Hz, 2H), 7.85 (d, i = 7.0 Hz, 111), 7.49 - 7.65 (m 211), 7.33 (t, J= 8.9
Hz, 2H), 3.97 (s, 311); MS me 372 (MH). Biological Assays and Activity

Li gand Bi ndi ng Assay for Adenosi ne A7TA Receptor Ligand binding assay of
adenosi ne Al A receptor was performed using plasma nenbrane of HEK293 cells
contai ni ng human A' ) A adenosi ne receptor (PerkinEl ner, RB-HA2A) and

radi ol i gand [ 311] CGS21680 ( Perki nEl ner, NET1021). Assay was set up in

96- wel | pol ypropih exddilipledtogiicnbe ol abmprohdiveclofas28@vitod furtley  sequenti al |y
addi ng 20 41;\%%%&}0 ted menbrane, 130 tilassay buffer (50 mM Tris. 11Cl1,
pH7.4 10 mM i , nmv EDTA) containing nil CGS21680, 50 iL diluted
conmpound (4X) or vehicle control in assay buffer. Nonspecific binding was
det ei mi ned byg80.,m MMECA. Reaction was carried out at roomtenperature for
2 hours before filtering through 96-well CGEV filter plate pre-soaked in 50
mM Tri s- HC1, b—ﬁ\in;i{l%‘i—é‘bﬂl!o&i}-ﬁpﬂ)g’ -9-methyl-indenof1,2-d|pyrimidin-5-one

Powdered NaOH (1.2 g, 30.1 mmol} was added to a NMP solution (80 mL) of 4-(4-
fluoro-phenyl}y-9-methyl-5H-indeno[ 1,2-dJpyrimidin-2-ylamine (7.0 g, 24.1 mmol),
The resulting mixture was heated to 80 “C and air was bubbled through the solution.
After 16 hours the mixture was cooled 1o room temperature, water was added and the
resulting precipitate was filtered and washed with water and cold EtOH. The solid

was dried in vacuo to give the title compound.

Example 1: step d
[4-(4-Fluoro-phenyl)-$-methyl-5-oxo-SH-indeno[1,2-d]pyrimidin-2-yl]-bis-~

carbamic acid tert-butyl ester

N(Boc),

Solid dimethylamino pyridine (DMAP} {293 mg, 2.4 mmol) was added to a THF
sohution (200 mL) of 2-amino-4-(4-fluoro-phenyl)-9-methyl-indeno 1,2-d]pyrimidin-
5-one (4.8 2, 15.7 mmol) and (Boc):O (13.1 g, 60.3 mmol). Afier 4 hours the mixture
was diluted with ethyl acetate (EtOAc) and then washed with water and brine, dried
{Na;SOy), concentrated, and purified via column chromatography to give the title

compound,
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0. 3% pol yet hyl eni m ne. Plates were then washed 5 tinmes with cold 50 nmM
Tris.HC , 017.4, dried and sealed at the bottom Mcroscintillation fluid
30 uL wasW9daEd#¥8each wel | and the top seal ed. Pl at es PREAS2E8IREH on
Packard Topeount for [3H]. Data was anal yzed in Mcrosoft Excel and
G aphPad Prism prograns. (Varani, K.; Gessi, S.; Dalpiaz, A ; Borea, P.A
British Journal of Pharmacol ogy, 1996, 117, 1693) Adenosine Al A Receptor
Functional Assay (A7,AGAL2) To initiate the functional assay, cryopreserved
CHO K1 cel I's overexpressing the human adenosi ne Al A receptor and contai ni ng
a CAMP i nduci bl e bet a-gal act osi dase reporter gene were thawed, centrifuged.
DVBO cont ai ni ng nedi a renoved, and then seeded with fresh culture nedi a
into clear 384-well tissue culture treated plates (BD #353961) at a
concentration of 10K cells/well. Prior to assay, these plates were cul tured
for two days @t 37 ;.G 2% CO, 90%Rh. On the day of the functional assay,
culture medi a wag rémoved and replaced with 45 tiL assay nmedi um (Hans/F-12
Modi fi ed ( MediY%aBrotomtthyB4-GIBDQVY-pRarpi>ene-dticdudan [13-dlpsrBEAI-2-Tigbis- conpounds
vere diluted and.lil .Bakdinir¥gs created at a 1000x concentration in 100%
DMSO. Imredi ately after addition of assay nedia to the cell plates, 50 nL
of the appropriate test _conpound antagoni st or agoni st control curves were
added to cell plates ugl a Cartesian Hunm ngbird. Conpound curves were
allowed to inc at om tenperature on cell plates for approximately 15
ygn of a 15 ti M NECA (Sigma E2387) agonist chal | enge
:%Urve of NECA, a DMSO Media control, and a single dose
NE &%;&zmere al so

[4-(4-Fluoro-phenyl)-9-methyl-5-ox0-5H-indeno[ 1,2-dJpyrimidin-2-vi]-bis-carbamic

of Forskolin gSrgma

acid tert-butyl ester (5.8 g, 11.5 mmol) was completely dissolved in benzene (50 mL)
by warming then dibromodimethyl hydantom (DBDMH)(1 .8 g, 6.3 mmol} and
benzoyl peroxide (223 mg, 0.9 mmol) were added sequentially and the mixture was
heated to reflux. After 16 hours the solution was then cooled to room temperature,
diluted with EtQAc and then washed with saturated aqueous NaHCOs, water and
brine. The solution was dried (Na:SQ4), concentrated and purified via column

chromatography to give the title compound.

Example I: step [

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

=
¢ £

Br \<¥\JH2

Neat trifluoroacetic acid (TFA) 12 mi., 159 mmol) was added to a CH,(l; solution

(25 mL) of [9-bromomethyi-4-(4-fluoro-phenyl)-5-oxo-5H-indenof 1,2-d|pyrimidin-

2-yl]-bis-carbamic acid tert-butyl ester (3.1 g, 5.3 mmol}). After 2 hours the mixture

was concentrated, neutralized with saturated aqueous NaHCOs and filtered to give the

title compound that was used without further purification.
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i ncluded on each plate. After additions, cell plates were allowed to

i ncubate at 37 C,_5% CO, 90% Rh for 5. 5 - 6 hours, After incubation, nedia
were renoYOFII4RF8el | plates were washed | x 50 4 with BEBESHIGOENTR My

(Medi atech 21-031-CV). Into dry wells, 20 p,1 , of |Ix Reporter Lysis Buffer
(Protnega E3971 (diluted in di-120 from 5x stock)) was added to each well
and plates frozen at -20 C overnight. For 13- gal actosi dase enzyne
colorinmetric assay, plates were thawed out at roomtenperature and 20 4 2X

assay buffer (Prontga) was added to each well. Color was allowed to devel op
at 37 'V, 5% C3®2, 90%Rh for 1 - 1.5 h or until reasonabl e signal appeared.
The colorinmetric reaction was stopped with the addition of 60 4/well | M

sodi um carbonate. Plates were counted at 405 nmon a SpectraMax M cropl ate
Reader ( Mol ecttaaplicDeweees). Data was anal yzed in Mcrosoft Excel and

| CTEC50 curve ta Al Receptor
Functi onal As%ay 2&dlﬁ§&hg%gzﬁﬁhﬁiﬁg{hgb Z;ﬁ&j ﬂpa (r;%é)tllgﬁdiﬁg rhe
cryopreservedd@}@lmﬂ &end s overexpressing the human aden03| ne Al receptor
and contai ning a cAVP i nducigbl e bet a-gal act osi dase reporter gene were

t hawed, centrifuged, ontai ning nedi a renoved, and then seeded with
fresh culture nedia i ar 384-well tissue culture treated plates (BD

Nt O

#353961) at a co ation of 10K cells/well. Prior to assay, these plates
were cul tured fokwe/days at 37 C. 5% CO2. 90% Rh. On the day of the
functional assa ay, e nedia was renoved and replaced with 45 [if, assay

medi um (Hans/ {32 Modifixed (Mediatech # | 0-080CV) supplenented W 0.1%
BSA). Test corj?fﬁmds were diluted and 11 point curves created at a 1000x
concentration‘in 100% D. MSO. Imredi ately after addition of assay nedia to

the cell platgselu®f olleam% ot henaRpiyopd-aico-piRsH)-Gasmppundpantiagoni st or

agoni st control re added t | at es. usi a_Cartesian

Hurmi ngbi r " ate enperature
bi 1. GO LR e G PR AL P EeT

on cell plat esyf)@maza@g@@m,rﬁal%hxyomﬁd(npmmiesﬁdh@fme addition of a 4 n.Mr-

Vol urre) o A conlipsr B TBS R Bk AR 2 LN BIE PR Cont'rol

and a single clxgsﬁeszoﬂmcﬁbmslm:hneml weF adalago(tisnol ude deaod e HOHCpl ate. After

addi L1 one. el Lol B8 SR A LANSE bl MUBRLS, iy B, 90% M for

washed |x 50 thrtmwgrdfphm%/m#emﬂ@amwd\@d (MWR@O@MMzQﬂm@B&dm8OQ nto dry

wells, 20 1.1.4, r 5 r 1 (@iluted in

dH20 from 5x s %f S 453&13[ EEE%BP Jqﬂ{ﬁf‘& at’ 25@?%&2&1@& - 20C

over ni ght . Fofm@@al @{b(ﬁds‘ﬂ)dﬁi%neﬁﬁ;(hﬁ%ol orimetric assay, plates were

t hawed out at roomtenperature and 20 uL 2X assay buffer (Pronega) was

dded t h

adde © eac Example 2: 2-Aming-4-(4-fluoro-phenyl)-9-(1H-pyrazol-4-ylmethyl)-indeno{1,2-

d|pyrimidin-5-one

The title compound was prepared using 4-(4,4,5,5-tetramethyl-{ 1,3, 2]dioxaborolan-2-
yh-1H-pyrazole in place of 2,4-dimethyl-5-(4.4.5,5-tetramethyl-[1,3,2 }dioxaborolan-
2-yl)-thiazole as described in Example 1.'H NMR (300MHz, DMSO-d¢) 8 = 8.00 -
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well. Color was allowed to develop at 37 'V, 5% CO>2, 90% Rh for I --- 1.5 h
or until reasonabl e signal appeared. The eolorlnetrle reacti on was pped
with the WAEPHYBH%Bt 60 4/wel | 1M sodi um carbonate. . Pl gpg@sﬁﬂp@sﬁéﬁnt ed at
405 nmon a SpectraMax M cropl ate Reader (: Ml ecul ar Devices). Data was
anal yzed in Mcrosoft Excel and I C/FC50 curves were fit using a

st andardi zed nmacro. A-2A ASSAY DATA Conpounds of Formula A displayed
surprising and unexpected selectivity for NV A over Al receptor antagonism
Exanpl e A2AGal 2(uM Al Gal 2(uM A/ A2A 1 0.011866 3.27793

8.12 {m, 3 H), 7.47-7.67(m,3H),735(, /=88 Hz, 2 H) 7.22(dd, J=2.2,07 Hz,

Example 3: 2-Amino-9-(3,5-dimethyl-isoxazol-4-ylmethyl)-4-(4-fluoro-phenyl)-

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

The title compound was prepared using 3,5-dimethyl-4-{4,4,5 5-tetramethyl-
{1.3,2]dioxaborolan-2-y}-1soxazole in place of 2,4-dimethyl-3-(4,4,5,5-tetramethyl-
[1,3,2]dioxaborolan-2-yl)-thiazole as deseribed in Example 1.'"H NMR (300MHz,
Acetone-d) 6 = 8.00 - 8.20 (m, 2 H), 7.28 - 7.49 (m, | H), 6.98 - 729 (mm, 4 H), 4.41
(s, | H),2.64-2.79(m, 3 H), 2.60 (s, 3 H}; MS m/e 401 (M+H).

Example 4: 2-Amino-4-(4-fluoro-phenyly-9-(1-methyl-1 H-pyrazol-4-y1)-

indenc|1,2-d]pyrimidin-5S-one

The title compound was prepared using 1-methyl-4-(4.4,3 5-tetramethyl-
[1,3,2]dioxabarolan-2-v1)-1H-pyrazole in place of 2 4-dimethvl-5-(4,4.5,5-

tetramethyl-[ 1,3,2]dioxaborolan-2-yl)-thiazole as described in Example 1.'"H NMR



276.249 2 0.00075 0.146926 195.975 3 0, 041286 2, 66563 64.5654 4 0.027171

WO 2011/053508 PCT/US2010/053577

(DMSO-d¢) 8: 8.73 (s, 1H), 8.09 (s, 1H), 8.02 (dd, J = 8.9, 5.7 Hz, 2H), 7.85 (d, J =
7.0 Hz, 1H), 7.49 - 7.65 (m, 2H)}, 7.33 (¢, } = 8.9 Hz, 2H), 3.97 (s, 3H); MS m/e 372
(M+H).

Biological Assays and Activity

Ligand Binding Assay for Adenosine A-4 Receptor

Ligand binding assay of adenosine A, receptor was performed using plasma
membrane of HEK293 cells containing human A, adenosine receptor (PerkinElmer,
RB-HA;4) and radicoligand [BH]CGSZI(BS{) (PerkinFhmer, NETE021). Assay was set
up in 96-well polypropylene plate in total volume of 200 pL. by sequentially adding
20 pl1:20 diluted membrane, 130 pLassay buffer (50 mM Tris-HCl, pH7.4 10 mM
MgCls, 1 mM EDTA) containing [PH] CGS21680, 50 uL diluted compound (4X) or
vehicle control 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-scaked in 50 mM Tris-HCI, pH7.4 containing
0.3% polyethylenimine. Plates were then washed 3 times with cold 50 mM Tris'HCl,
pH7 4, dried and sealed at the bottom. Microscintillation fluid 30 pL was added to
each well and the top scaled. Plates were counted on Packard Topeount for [*H]. Data
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 Axs Receptor Functional Assay (A-,GAL2)

To initiate the functional assay, cryopreserved CHO-K1 cells overexpressing the
human adenosine A4 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
#333961) 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 # 10-080CVY supplemented w/ 0.1% BSA). Test compounds



1.55632 57.2796 Wiile the foregoing specification teaches the principles

of the present invention, with exanples provided for the Eurgose of
i |1 ustratWY8t01H45338| | be understood that the practice of CEHS2IRRTT on

enconpasses all of the usual variations, adaptations and/or nodifications
as cone within the scope of the following Cains and theft equivalents. WO
2011/ 053508PCT/ US2010/ 053577 Al'i publications disclosed in the above
specification are hereby incorporated by reference in frill. W Caim 1
Aryl i ndenopyri m di nes of Formula A :

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'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 Forskolin (Sigma F3917) were also
included on cach plate. After additions, cell plates were allowed te incubate at 37 °C,
3% CO», 90% Rh for 5.5 - 6 hours, After incubation, media were removed, and cell
plates were washed 1x 50 pL with DPBS w/o Ca & Mg {(Mediatech 21-031-CV). Into
dry wells, 20 uL of 1x Reporter Lysis Butfer (Promega E3971 {diluted in dH,O from
5x stock)) was added to each well and plates frozen at -20 °C overnight. For B-
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% CQ,, 90% Rh for | — 1.5 h or until reascnable 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 Microplate Reader
{Molecular Devices). Data was analyzed in Microsoft Excel and IC/ECS0 curves were

fit using a standardized macro.

Adenosine Al Receptor Functional Assay (ATGALD)

To nitiate the functional assay, cryoprescrved 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
sceded 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 gL assay medium (Hams/F-12
Modified {Mediatech # 10-080CV) supplemented w/ 0.1% BSA). Test compounds
were diluted and 11 pomt curves created at a 1000x concentration m 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
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wherein: Xis C=0; R2 is 4-fluoro phenyl; R4 is N-12; and R3 is al kyl;
said arylindenopyrimdines of Fornmula A are selected formthe %roug
consi st i nOGP1/IPNEp PCT/US2010/053577

Cartesian Hummingbird. Compound curves were allowed to incubate at room
temperature on cell plates for approximately 15 minutes before addition of a 4 nM r-
PIA (Sigma P4532)/1uM Forskolin (Sigma ¥3917) agonist challenge (5 uL volume).
A control curve of r-PIA inluM Forskolin, a DMSO/Media conirol, 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 pL with DPBS w/e Ca & Mg
{(Mediatech 21-031-CV). Into dry wells, 20 uL of 1x Reporter Lysis Buffer (Promega
E3971 (diluted in dH,O from 5% stock)) was added to each well and plates frozen at —
20 °C overnight. For 8-galactosidase enzyme colorimetric assay, plates were thawed
oul at room temperature and 20 pl. 2X assay buffer (Promega) was added to cach
well. Color was allowed to develop at 37 °C, 5% COs, 90% Rh for 1 - 1.5 h or untit
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
Microplate Reader (Molecular Devices). Data was analyzed in Microsoft Excel and

IC/ECS50 curves were fit using a standardized macro.

Ay ASSAY DATA

Compounds of Formula A displayed surprising and unexpected selectivity for Aqy

over Al receptor antagonism.

Example AzaGal2(uM)  AlGal2(pM) Al/Az4

i 0.011866 327793 276.249
2 0.00075 0.146926 195975
3 0.041286 266563 64.5654
4 0.027171 1.55632  57.27%6

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

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

J
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and sol vates, hydrates, tautonctrs, and pharnmaceutically acceptable salts
thereof; 2. A pharmaceutical conposition conprising a conPound of Cdaiml
and a pha‘Wﬂﬁ@QﬂBr”%’ﬁl |y acceptable carrier. 3. A nethodPST/USPUAOPRG a

subj ect having a disorder aneliorated by antagonizing Adenosine A ), A
receptors in appropriate cells in the subject, which conprises

adm nistering to the subject a therapeutically effective dose of a conpound
of Claiml. 4. A nmethod of preventing a disorder aneliorated by

ant agoni zi ng Adenosi ne A2A receptors in appropriate cells in the subject,
conprising admnistering to the subject a prophylactically effective dose
of a conpound of Claim1l either preceding or subsequent to an event
anticipated to cause a disorder aneliorated by antagoni zi ng Adenosi ne A2A
receptors in appbgrismtdecieed ingheiahove iecigiciipreot hereby Hicorfdreiediiet hod of O aim 3
conpri sing adquepbin&ti]?ﬁliﬁ‘ng to the subject a therapeutically or

prophyl actically effective dose of the pharnmaceutical conposition of Claim
2. 6. The method of Caim4 conprising adm nistering to the subject a
therapeutically or prophylactically effective dose of the pharnmaceuti cal
conposition of Claim2. 7. The nethod of Caim3, wherein the disorder is
a neurodegenerative disorder or a novenent disorder. 8. The nethod of
Claim 3, wherein the disorder is selected fromthe group consisting of

Par ki nson's Di sease, Huntington's Di sease, Miltiple System Atrophy,

Corti cobasal Degeneration, Alzheinmer's Disease, or Senile Denentia.

b
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9. The method of Caim4, wherein the disorder is a neurodegenerative
di sorder or a novenent disorder. 10. The nethod of Caim4, wherein the
di sor der V@ 22H/U583%8d from the group consisting of Parki RS&HS2IH0IEATe,
Huntington's Disease, Multiple System Atrophy, Corticobasal Degeneration,
Al zheinmer's Disease, or Senile Denentia. 11 The nethod of Claim3, wherein
the disorder is Parkinson's Disease, 12. The nethod of Claim3, where the
di sorder is addiction. 13. The nethod of Claim 3, where the disorder is
Attention Deficit Hyperactivity Disorder (ADHD). 14. The method of Caim
3, where the disorder is depression. 15. The nmethod of Claim3, where the
di sorder is anxiety. 16. The nethod of Claim3, where the disorder is
m gr ai ne.

We Claim:

i. Arylindenopyrimidines of Formula A:

S~ N
R4 N%

R4A

wherei:

X is C=0),

R; is 4-fluoro phenyl;
Ry is NH»; and

R; is alkyl;

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

pharmaceutically acceptable carrier.

3. A method of treating a subject having a disorder ameliorated by antagonizing
Adenosine Aza 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 Aza
receptors in appropriate cells in the subject, comprising administering to the subject a
prophvlactically effective dosc of a compound of Claim 1 either preceding ot
subsequent to an event anticipated to cause a disorder ameliorated by antagonizing

Adenosine A4 receptors in appropriate cells in the subject,



WO 2011/053508 PCT/US2010/053577

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

prophylactically 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, whercin 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.

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

Degeneration, Alzheimer's Disease, or Senile Dementia.

11. The method of Claim 3, wherein the disorder 1s Parkinson’s Disease,

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.

13, The method of Claim 3, where the disorder is anxicty.

16. The method of Claim 3, where the disorder is migraine.
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