PRD 3127 USNP HET ROARYL 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 APBLRDGAFBIINS The present application cl ainms thePoherskowosshs t he
filing of U S. Provisional Application No. 61/255,935 filed October 29,
2009. The conpl ete di sclosures of the aforenentioned rel ated patent
applications are hereby incorporated herein by reference for all purposes.
FI ELD OF THE I NVENTION This invention relates to heteroaryl substituted
aryl i ndenopyrim dines and their therapeutic and prophyl actic uses.

Di sorders treated and/or prevented include neurodegerm@batlRvESEAd novenent
di sorders aneliorated by antagoni zi ng Adenosi ne A2A receptors. The present
application is directed to a subset of a pending genus of conpounds,

di scl osed in US 2009/ 0054429 Al . BACKGROUND OF THE | NVENTI ON Adenosine is a
purine nucl eoti defipreROsBRYLISYBSTITUELRBEYIEINDEYORYRIMEDIRES s within the
body. Adenosi ne exerts AN® BHEIRAISE &8 HIGBLY SEUBCIPEE of cel|l surface
receptors (A, A2A, A2KDERGSIAT) AZMREERPBOROYYT AGONKE'SG prot ei n coupl ed
receptor superfamly. Al and A3 couple to inhibitory G protein, while A2A
and A2b couple to stinulatory G protein. A2A receptors are mainly found in

the brain, both in neurons and glial cells (highest level in the striatum
and nucl eus AROSHBENERENDESPREEAIEPHIFFRIGANENSI n ol factory tubercl e,

hypot hal anus ., and,.fV BRRGRNR N EECoen ERAARSNing of U.S. Provisional
Application No. 61/255,935 filed October 29, 2009. The complete disclosures of the
aforementioned related patent applications are hereby incorporated herein by

reference for all purposes.
FIELD OF THE INVENTION

This invention relates to heteroaryl substituted arylindenopyrimidines and their
therapeutic and prophylactic uses. Disorders ireated and/or prevented include
neurodegenerative and movement disorders ameliorated by antagonizing Adenosine
Asa teceptors, The present application is directed to a subset of a pending genus of

compounds, disclosed in US 2009/0054429 Al.
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 (Al, Az,
A2b and A3), which belong to the G protein coupled receptor superfamily. Al and A3
couple to inhibitory G protein, while A2s and A2b couple to stimulatory G protein.
A receptors are mainly found in the brain, both in neurons and glial ceils (highest
level in the striatum and nucleus accumbens, moderate to high level in olfactory

tubercle, hypothalamus, and hippocampus efc. regions).

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

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



In peripheral tissues, A2A receptors are found in platelets, neutrophils,
vascul ar snooth nmuscle and endothelium The striatumis the main brain
regi on fowotzhg/oseyul ati on of notor activity, particul arPgTiUsSc@0®B3594 S

i nnervation from dopam nergi c neurons originating in the substantial nigra.
The striatumis the major target of the PRD 3127 USNP dopam nergi c neuron
degeneration in patients with Parkinson's Di sease (PD). Wthin the
striatum A2A receptors are co-localized with dopam ne D2 receptors,
suggesting an inportant site for the integration of adenosi ne and dopam ne
signaling in the brain. Adenosi ne A2A receptor bl ockéR® HAYUPKDViIi de a new
cl ass of anti parkinsonian agents (Ilnpagnatiello, F.; Bastia, E.; Ongini,
E.; Monopoli, A Energing Therapeutic Targets, 2000, 4, 635). Antagonists
of the A2A recept or are potentially useful therapl es for the treatnent of
addi cti on. Najp@rh;ndgmgwmfdeg,qu&eor(mpatatﬁesnih6@?&181’%‘(% Dissesh 801 WithiAd t he | i ke)

el ther di rectth% {rIatum p%rL %(r UPQ;HAI?L&WGP&%HHH@DS Fe@fRlrl, g abshnneur ons

particularly e nucl eus accunbens, which contain high
| evel s of A2#& xaqiemlanJSaitﬂ@rlﬂeG@mr@wg of @@Eé‘ﬁ@i@ﬁicd@‘é’%%“ %@é\*f‘g%@\?\ﬁrat“o be
augnented by the adenosi ne signaling pathway, and it has been shown that

admi ni strati AR, AL L ERGRRL O &@mmeﬁtczags&ﬁ‘uﬁzq)srktnbemm@sﬁmng for
addi ctive sug‘g%ﬁg%réeg \{}Céﬂ Criti c%\?ﬂ}Rol e of ﬁenom Receptors and G

By Subunits iimpadnatstelfi itrtint: Qe d ¥prorgp @%rlg}“g%ﬁﬂ?pﬁb to Behavior", by
| van Di armnd»;g@gs Yn@, ¥a9s). (The Cel | Biol ogy of Addiction, 2006, pp 291- 316)
and "Adaptations in Adenosi ne Si gnaling in Drug Dependence Ther apeutic

| mpl i cations by Stephen P. Hack and. ) | d . I Critical

Revi ew i n Ne@r“iﬁ‘ﬁ‘i’“(‘ﬂ”dég‘ %ch‘pﬁ%arc?%%ﬂt‘é‘vbus(:%%ﬁr)agl?s fgrghel Enlle%m cohol i sm
dinical and.&xaefk. ﬁ%ﬂi(&hgsﬂe%&r(oﬂnat(:QGﬁiﬁ)lq, B8 pnd t:h@@@ .@3@17 A sel ective

A2A ant agoni st coul d eat
prophyl act i c&FFSY °§8ﬁh§§8ttbi }3%‘91}'51{ en asniﬂfri%e"‘1 1?%@%%%;@%2&%%&1%%83\%%“ vity in

both acute amxdthpm@;rmhydcamhecs ahichedntarodg] 1svelsd>t‘f Am@ﬁ*ﬁﬁ’ﬁeme"l’lzﬁ ects of K-056,
a novel sele epent g Fa@%gé Q%)WAﬁ Bo@RLAGAN Sithd DeRRinEE naﬂﬁldiﬁzhﬁvan m graine, "

by Kurokawa stract from Neuroscience 2009). AnA2A receptor
ant agoni st coud i hisdeanshaivit Batpiiatstaiiop ehAni A m rYET T PR e e PP vi t y

craving for addictive substances (“The Critical Role of Adenosine Az, Receptors and
Gi py Subunits in Alcoholism and Addiction: From Cell Biology to Behavior™, by
Tvan 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 J. Christie, Critical Review in
Neurobiology, Vol. 15, 235-274 (2003)). See also Alcoholism: Clinical and
Experimental Research (2007), 31(R), 1302-1307.

A selective Aza 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»y antagonist in animal models of migraine,” by Kurokawa M. et. al,,

Abstract from Neuroscience 2009).

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

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



di sorder (ADHD) since caffeine (a non selective adenosi ne antagoni st) can
be useful for treating ADHD, and there are nmany interactions between

dopanm ne wodoadssasi ne neurons. Cinical Genetics (2000pCTABEAD/055%4 40 and
references therein. PRD 3127 USNP Ant agonists of the A"')A receptor are
potentially useful therapies for the treatnment of depression. A2A

ant agoni sts are known to induce activity in various nodels of depression
including the forced swmand tail suspension tests. The positive response
is medi ated by dopam nergic transm ssion and is caused by a prolongation of
escape-directed behavior rather than by a notor sti miRdhii2épSEtt. Neur ol ogy
(2003), 61(suppl 6) SB82-587. Antagonists of the A2,\ receptor are

potentially useful therapies for the treatnent of anxiety. A2A antagoni st
have been shown to prevent enotional/anxious responses in vivo.

Neur obi ol ogy of Disease (2007), 28(2) 197-205. A2A antagoni sts have been
described in, US 7. 468,373 B2 . 4429 .Alies BNL: s 8feherces therein
SOVVARY oF TAEERE o it g AR AORAAP R B B

['éct ed "het erocycl y1 substi t ut ed
aryl i ndenopy témisepm e'ss afiagsoisiraie 3o Shenclin SUENPY "MUghoSel ectivity for

A TA over A dEp‘?&@iR& 1‘?15111&9& mﬂ%&%& Bim 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 Az receptor are potentially useful therapies for the treatment of
anxiety. Ay antagonist have been shown to prevent emotional/anxious responses in

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

Asx antagonists have been deseribed in US 7.468,373 B2, US 2009/0054429 Al, and

references therein.
SUMMARY OF THE INVENTION

Selected heterocyelyl substituted arylindenopyrimidines of Formula A display

anusually high selectivity for Asa over Al receptor antagonisim.

wherein:

X 18 C=0;

Rz is phenyl;
Ruis NH»; and

R is heteroaryl;

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



R4 A wherein: Xis CO R2 is phenyl; RAis Ni2; and R3 is heteroaryl; PRD
3127 USNP
WO 2011/053511 PCT/US2010/053594

PR 3127 USNP

F4C




F3C NC PRD 3127 USNP

WO 2011/053511 PCT/US2010/053594

PRD 3127 USNP




PRD 3127 USNP and sol vates, hydrates, tautoners, and pharmaceutically
acceptabl e salts thereof; DETAI LED DESCRI PTI ON OF THE | NVENTI ON The genus
of conmpouwO=0dresailesed i n US 2009/ 0054429 Al have m xedPA2AISand/0834594 ecept or
antagoni smactivity. For many disorders for which A , 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
conmpound primary A7A activity. This invention provides a snall group of
conpounds covered by the genus described in the parent case but that have
been found to have surprising and unexpected sel ecti virIy3forusNre AA
receptor. The sel ected group of conpounds of the present invention have AA
/Al activity ratios of at |east 50/1, whereas the average nenber of the
genus has an A2A /Al activity ratio of 1/1. Thus, conpounds of the present
invention arc expegte o have much greater therapeutic efficacy and/or
fewer side effecty. i nvention provides conpounds of Formula A




PRD 3127 USNP wherein: Xis R2 is phenyl; .R4 is NH2; and R3 is

heteroaryl .; said conpounds of Formula A are selected formthe group
consi st i Myoah11/058841 PCT/US2010/053594

PRD 3127 USNP

Y

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

DETAILED DESCRIPTION OF THE INVENTION

The genus of compounds disclosed in US 2009/0054429 Al have mixed Azs 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 fo
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 Aga receptor. The selected group of compounds of the
prosent invention have Az /A1 activity ratios of at least 50/1, whereas the average
member of the genus has an Az, /Al 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 compounds of Formula A.



PRD 3127 USNP NC PRD 3127 USNP

WO 2011/053511 PCT/US2010/053594

PRD 3127 USNP

wherein:

X is C=0;

R, is phenyl;

R. 18 NHgz; and
R is heteroaryl;

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




PRD 3127 USNP and sol vates, hydrates, tautoners, and pharmaceutically
acceptabl e salts thereof; This invention further provides a nethod of
treati ng woOohymsaitthavi ng a di sorder aneliorated by ant agoniszémgsizdenosi ne
A7A receptors, which conprises admnistering to the subject a
therapeutically effective dose of a conmpound of daim1l. This invention
further provides a nethod of preventing a disorder aneliorated by

ant agoni zi ng Adenosi ne A2A receptors in a subject, conprising of

adm nistering to the subject a prophylactically effective dose of a
conmpound of Claim 1l either preceding or subsequent tdRani@vERNPanti ci pated
to cause a disorder aneliorated by antagoni zi ng Adenosi ne A7A receptors in
the subject. PRO 3127 USNP The instant conpounds can be isol ated and used
as free bases. They can also be isolated and used as pharmaceutically
acceptabl e salts.

FaC




Exanpl es of such salts include hydrobrom e, hydroiodic, hydrochloric,
perchlorie, sulfuric, maleic, fumaric, malic, tartaric, citric, adipic,
benzoi c. wanrdaldssjiimet hanesul f oni ¢, hydr oct hanesul f oni ¢ pCiharsz@nmsisbs oni c,
oxal i c, painoie, 2 naphthal enesuifonic, p-toluenesulfonic,
cycl ohexanesul fam ¢ and saccharic. This invention also provides a
phar maceuti cal conposition conprising a conpound of Claiml and a
pharmaceutically acceptable carrier. Pharmaceutically acceptable carriers
are well known to those skilled in the art and include, but are not limted
to, fromabout 0.01 to about 0.1 Mand preferably 0. OmiMphospkat e buyer or
0. 8% saline. Such pharmaceutically acceptable carriers can be aqueous or
non- aqueous sol utions, suspensions and emul sions. Exanpl es of non-aqueous
sol vents are propylene glycol, polyethylene glycol, vegetable oils such as
olive oil, and |nject@bl. Qrgani ¢ esters such as ethyl ol eate. Aqueous
carriers |nclude at er , ‘et anol , al cohol i c/aqueous sol utions, glycerol,
enul si ons or sus Ons, |nclud|ng saline and buffered media. O al
carriers can be &Lix fs,Nsyrups capsul es, tablets and the |ike. The
typical solid cargierN#$ an inert substance such as |actose, starch,
gl ucose, nethyl=€ell ul o3&; magnesi um stearate, dical ci um phosphat e,
manni t ol and theNrF¥ke. Parenteral carriers include sodium chloride
solution, R s dextrose, dextrose and sodium chloride, |actated
Ri nger's and ‘ed oils. Intravenous carriers include fluid and nutrient
repl enishers, electrolyte replenishers such as those based on Ri nger's
dextrose and the |jkesPreservatives and other additives can also be
present, such sanple antim crobials, antioxidants, chelating
agents, inert Eﬁ} and the like. Al carriers can be m xed as needed with
2 s, granulating agents, lubricants, binders and the
| i ke using conyentivenal techni ques known in the art. PRD 3127 USNP Thi s
i nvention furthgr prowmides a nethod of treating a subject having a
condi tion anmekidf ated by antagoni zi ng Adenosi ne A2A receptors, which
conprises adm pistering to the subject a therapeutically effective dose of
a conpound of[CUain11.
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I n one enbodi nent, the disorder is a neurodegenerative or novement

di sorder. Exanples of disorders treatable by the instant pharnmaceutica
conposi t iwo 20nglsetie, without [imtation, Parkinson' s D $€RAS20160M0Ngt ON' S
Di sease, Multiple System Atrophy, Corticobasal Degeneration, Al zheiner's

D sease, and Senile Denentia. In one preferred enbodi nent, the disorder is
Par ki nson' s di sease. As used herein, the term"subject" includes, wthout
limtation, any animal or artificially nodified animal having a disorder
anel i orated by antagoni zi ng adenosi ne A2A receptors. In a preferred

enbodi ment, the subject is a human. Adnministering a caapsundss® Caiml can
be effected or perfornmed using any of the various nethods known to those
skilled in the art. The conpounds of Claiml| can be adm nistered, for
exanpl e, intravenously, intramuscularly, orally and subcutaneously. In the
preferred enbodlnenb 'rounds of Claim1l are adm nistered orally.

Addi tional ly, adm on can conprise giving the subject a plurality of
dosages over afsu] period of tinme. Such adm nistration regi nens can be
det ermi ned acco Q routine nmethods. As used herein, a "therapeutically
effective dose" of atharnaceutical conposition is an amount sufficient to
stop, reverse @r yeduceiithe progression of a disorder. A "prophylactically
ef fective dose™wof a pharnmaceutical conposition is an anount sufficient to
prevent a disorder, i.e., elimnate, aneliorate and/or delay the disorder's
onset. Methodsiare known in the art for determning therapeutically and
prophylactlcalb%(effectlve doses for conpounds of Claim1l. The effective
dose for adm nistering the pharmaceutical conposition to a human, for
exanpl e, can be det er ni ned’ mat hematically fromthe results of aniwa
studies. PRD 3127 USNP Fn one enbodi ment, the therapeutically andl or
prophylactically egffe ve dose is a dose sufficient to deliver from about
0. 001 ng/ kg of .bod t to about 200 ny/ kg

0o
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and solvates, hydrates, tautomers, and pharmaceutically acceptable salts thereof;

This invention further provides a method of treating a subject having a disorder
ameljorated by antagonizing Adenosine A, receptors, which comprises admimistering

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 Ay, 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 Aza receptors in the subject.

11



of body weight of a conpound of Claiml. In another enbodi nent, the

t herapeutically and/or prophylactically effective dose is a dose sufficient
to del i vewofzoomsagaout 0. 05 ng/ kg of body wei ght to aboutrcCHWseapblosgssod body
wei ght. More specifically, in one enbodi nent, oral doses range from about
0.05 ng/ kg to about 100 ng/ kg daily. In another enbodi nent, oral doses
range from about 0.05 ng/kg to about 50 ng/kg daily, and in a further
enbodi ment, from about 0.05 ng/kg to about 20 ng/kg daily. In yet another
enbodi ment, infusion doses range from about 1.0 .gikg/mn to about 10

nmg/ kg/ mMm n of inhibitor, adm xed with a pharnaceutlcaﬁﬁﬁﬁﬁ?UéﬁPover a
period rangi ng fron1about several mnutes to about several days. In a
further enbodi ment, for topical adm nistration, the instant conpound can be
conbined with a pharnaceutlcal carrier at a drug/carrler ratio of from
about 0.001 ﬁ&naﬂﬁu&m@o&ms&h&eﬁﬁﬁﬁﬂhmbﬁm&%ﬁ@ebﬁ@vﬂdesmamﬂé?hod of treating

addiction in.a m rising, adm ni.s ing a therapeutically effective
dose of a coﬁﬁ%ﬁ%ggg§“%?5§ %xmﬁﬁé%fﬁgahf%o% al so provides a nethod of

treating ADHD in a manmal , conpri sing adnlnlsterlng a therapeutically
effective dogean@pfiesafﬂ:ﬁmhumdumhy@omomqhydwmi Pxdeskiovh P‘gF@‘H‘Cpr ovi des a

met hod of t FC ki %?agc?cmr:umsaﬁé %h\l: J@Wéidlpi@@m%f)k%dﬁgdﬁdm nistering a
therapeutlcal ef rve dose of a conpound of Oaima. The invention also

provi des a metetodsdfonicrtodoipthgcatittie ynzpres EiopgATalc: W@BWﬁFISIng admi ni stering

a therapGUt'%%hﬂ%kﬁsﬁgﬁkH¥%hQ&§ﬁkﬁ& AclRpesNGmafanChaitmid. The invention
al so provides treating mgraine in a mammal, conpri sing

adm ni stering a therapeutically effective dose of J acommm&)&?Clalm 1.
DEFI NI TI ONS AN iNENENES ATORESS aPﬁﬁBBCf?*faUgﬁiﬁﬂiﬁ?ﬂ“ég“s‘pfb%“ﬁerwu Se noted, under

standar d nongRghatHi £otseLeldonRugReubl: thiis. di scl osure the terninal portion
of the designated side chain is described first, foll owed by the adjacent

functionality toward t _of attachment reifng the follow ng
cheni cal ter fEEReRficy h‘é?fé”ﬁ“ﬁ’ ¥ FAESRINgS é(go‘gnetf t@? Slgﬂ@?]r?hﬁhe f ol | owi ng

par agr aphs: -jhadependent: iy i@dWWEmnawmmhﬁe¢ém@@)kMae%Eﬁ$@EW0§éB%t|tuents
shal | mean t hp E)sp tbe uyer orﬁ SI/o \3iheO8ln 3%%5&1%}&8[%%&%@1% Samidrh@nsbibst i tuents

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 cthyl oleate. Agqueous carriers include
water, ethanol, alcoholic/aqueous solutions, ghycerol, 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, methy!-cellulose, magnesium stearate, dicalcium phosphate, mannitol
and the like. Parenteral carriers include sodium chloride solution, Ringer's dextrose,
dextrose and sodium chloride, lactated Ringer's and fixed oils. Intravenous carriers
include fluid and nutrient replenishers, electrolyte replenishers such as those based on

Ringer's dextrose and the like.

Prescrvatives 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, Iubricants,

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



may be the sanme or different. "Alkyl" shall nean straight, cyclic and
branched-chai n al kyl. Unl ess otherw se stated, the al kyl group will contain
1-20 car bwo 2at1058511Unl ess ot herw se stated, the al kyl grPoUUSaEy/ 0594
optionally substituted with one or nore groups such as hal ogen, OH CN
ncrcapto, nitro, amno, Cl-Cs-alkyl, CI-C8-alkoxyl, Cl-C8-alkylthio ’

Cl- C8-al kyl am no, di (Cl-Cs-al kyl)am no, (nmono-, di-, tri-, and per-i

hal o-al kyl, fomyl, carboxy, al koxycarbonyl,

Cl- Cs- al kyl - 00- - 0- -, ear boxami dc. hydroxam ¢ acid, sulfonan de, sulfonyl,
thiol, aryl, aryl(cl-c8)al kyl, heterocyclyl, and het erR®arig! USNAl koxy" shal l

mean -0- 'E'i| kyl ‘and un.l.ess otherwise stated, it will have 1-8 carbon atoms.
Hal ogen" shall nean fluorine, chlorine, bromne or iodine;, "PH or "Ph"
shal | nean phenyl; "Ac" shall mean acyl; "Bn" shall nmean benzyl. The term

"acyl " as usegls Aemabmurtiid elohides aiseithdal onenos subsctparitg ofondtigubst i t uent
group, neans an organi ¢ radical, havi ; . .
St r ai g ht c h aiil‘ﬂ% 101&&8 I%v @H&gp?léﬂl gdenosme A)Qw. 1(:%3%?{'8, 'h?@@lrcgiggf\llsgj[ ﬂ%lsgg{ﬁgn C h ed or

b ITT an or gant ¢ y renp of the hydroxyl
group. The t erdmsikied adsrapsechiefieiing doaheftaveppaygéd Gpisne or as part of a

substituent group, neans acetyl. "Aryl" or "Ar," whether used al one or as

part of a substituent isofdSr Iy b Qi i cal includi
but not [im gt %f%%b%%%%é%hﬁ{d&o?a %%Flog%%%{%/dl %gﬁ%&{%ﬁgﬂtﬁsﬁg@ The car bgclyglgi c
aromatic radieabplaefdibedesuisaeble b GelinpyntiphIRHEHEBFOTPEHICACEHENt of 1 to 5 of

the hydrogen x&%&&%mﬂz@%ﬁ,%ﬁin%ﬁsh)i%le@g%ngt% DicMse, FRIthaDyOem nitro, am no,

Atrophy, Corticobasal Degencration, Alzheimer's Disease, and Senile Dementia.
Ir one preferred embodiment, the disorder is Parkinson's disease.

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

Aaa teceptors. 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 1 can be

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

In the preferred embodiment, compounds of Claim 1 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
"prophylactically effective dosc” of'a pharmaceutical composition is an amount
sufficient to prevent a disorder, ie., 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 resulis of animal studies.

13



PRD 3127 USNP C1-Cs-alkyl, Cl1-C8-al koxyl, Cl-Cs-al kyl-am no, di(Cl-Cs-

al kyparni no, (nono-, di-, tri-, and per-) halo-alkyl, fornyl, earboxy,

al koxycarworzyi1/0585141Cg- al kyl -CO--O- -, C, or carboxam dePcCrriuseawnaisove aryl
radi cal s include, for exanple, phenyl, naphthyl, biphenyl, fluorophenyl,
di fl uorophenyl, benzyl, benzoyl oxyphenyl, carboethoxyphenyl, acetyl phenyl,
et hoxyphenyl , phenoxyphcnyl, hydnxyphenyl, carboxyphenyl,

trifluoronethyl phenyl, nethoxyethyl phenyl, acetam dophenyl, tolyl, xylyl,
di et hyl car banyl phenyl and the like. "Ph" or "PH' denotes phenyl. Wether
used al one or as part of a substituent group, "heter 88BPWI27 ¥¥flers to a
cyclic, fully unsaturated radical having fromfive to ten ring atons of
whi ch one ring atomis selected fromS. 0, and N, 0-2 ring atons are
addi ti onal heteroatons i ndependently selected fromsS, 0, and N, and the
remai ni ng rln@maaﬂﬁamamemeawhwmnamhemﬂqdﬂméﬂmnﬁﬁyB@*Pbﬁﬁ@&ﬁ?o t he rest of

t he nol ecul e via the.ri EHRL A nNE LS ORWhe/1@r OUPS
i ncl ude, f or Y% C]ic¥ltt0 dehw,] from Eé}/@g?}ghkg%, pl}r |°}r£ﬁ k nyu oo |;§a2| v

pyrroyl , pyraﬁmhy«mgmnfdammmwﬁofﬁ mak@pvwﬂw@wﬁyényw;m?@&%&%&f

t hi adi aZO| yl andbdr t%ﬁlgj@é ica 1& Effc@@e%&v is Q&ﬁgﬁﬁfz&ﬂn}’ﬂo,de]ﬁ@i eay hhouf wrsanyl ,
qui nol i nyl, i1soq I

yl, isothiazol zepi nyl azeplnyl
N- 0x0- pyrldyh@&&0ﬂK©X®ﬁENé%¥Pm5@@%%6ﬁﬁP%¥6F¥$tXﬂﬁﬁ?ﬁygfﬁfﬁﬂmebenzothlenyI
qui nol i nyl - ,ﬁgﬂdgﬁm Qﬁﬂédswrg%ZQBMhboub@mszsagyg araycbut |engisaithitazol yl
benzi soxazol y zodi azin

benz furaz enz nyl, indazolyl,
i ndol i zi nyl , a%@w2@ﬁH@VWM?@H%BﬁBﬁV$ﬁ aﬂ%VTW ?ﬁﬁgp$ﬁ§¥££qU|noxallnyl
i ndazol yl , pxagfyoelrﬁm fudthdd ¥hnbodhtking i admy bs (ngmg b ahsui2Omalk2 d8Le] pyri di nyl ,
furof 3, 2- b]p ridin pyr i di Loyl (such as
i mi dazo[ 4, 5- %]ﬁ@?Qé?Hf%ogFmWH%éé?%?%‘§m§fﬂo ?ﬁglfg%%ap %ﬁ%&ldlnyl
phthala2|nyl50ﬂg&gmyﬂmﬁmmmmd@@ymuﬂmﬂuuammmawowdﬁy%ﬁovﬂ@éﬁﬁﬁuryI

t hi enopyridyl, thieno qggmgggy LIEQER. My be
substituted ﬁ?°Wﬁ88%§£ ﬂs &ahmﬁggg%éﬁﬁ %Wng%Q of tﬁgah;drogen at oms

thereon with fdsrabmbmimﬁ@rttatu@\lthc neflﬂ@tapmﬁmﬂ‘#ﬁﬂﬂ’rbé CO%‘?W”H@” ithe). 05- al kyl ,
Cl- Cs-al koxylpharmaccuti{:a} 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 a mammal, comprising

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

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

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
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Cl1- 05- al kyl -am no, di(C1-C8-al kyl)am no, (nono-, di-, tri-, and per-)
fornyl, carboxy, al koxycarbonyl, C -Cg-al kyl-00--0--, Cl-05-alkyl-

00- - - - NHwo 20r1/05351boxam de. Heteroaryl may be substit ut @dTRiSRL0ASIFONO- OXO
to give for exanple a 4-oxo-114-quinoline. PRD 3127 USNP The ternmns
"heterocycle,” "heterocyclic,” and "heterocyclo" refer to an optionally
substituted, fully or partially saturated cyclic group which is, for
exanple, a 4- to 7- menbered nonocyclic, 7- to |'-nmenbered bicyclic, or 10-

to 15-nenbered tricyclic ring system which has at |east one heteroatorn in
at | east one carbon atom containing ring. Each ring &RD3h& B&%rocyclic
group containing a heteroatom may have 1, 2, O 3 heteroatons selected from
nitrogen atons, oxygen atons, and sul fur atons, where the nitrogen and

sul fur heteroatons may al so optlonally be OX|d|zed The nitrogen atons may
optionally b@ma@a&aﬁﬂmnadiumheuhemémmsgcMWGHQWUhWUﬁﬁwibédﬁﬂﬁﬁ@hed at any

het er oat om or carb £ 4 y&h @ggp&ggy&ﬁth@roups i ncl ude
pyrrolldlnylmew8§%?§ﬂ1Pn&%%Eg% fﬁy¥ Hﬁgggazoﬁ?ny |n1da£olld|nyl

oxazol yl ; oxa&mhudmuymwnysm&a%bhnmypfﬁmﬁmﬁ%OI|d|nyI |soth|azoI|d|nyI;
tetrah. ydrofuryl pi peridinyl; piperazinyl; 2- oxopiperazinyl

2- oxopi per i di nXscdi h@a Mlﬁd’x@# éﬂbxﬁﬁéh 1terﬁll§ Rlapeidk demdhnindsat faahydiopyr anyl ;
tetrahydrothlopyran t et r ahydr ot hi opyr anyl sulfonﬁgpyﬁrphollnyl

tthﬂDrphO|IﬁyﬁﬂbWh€®ﬁﬁﬁﬁW§|Pﬁ%%§%P@%XWH@1QFH$8HHP6 sul f onc;

1, 3-di oxol angubstgﬁ&éasmﬂ | snednMb@lBdMyrhore thiM dre autytithertdstd, e szlzhskteentsExerrpl ary
blcycllc het erocyclic grogps i ncl ude qui nuclidinyl;

t et r ahydr oi s&qubHibs s IOT AEFFYdr oi soi ndol yI ; dlhydroquinazolinyl (such as
3, 4-di hydr o- 4- oxo- qui nazol i nyl ) ; dlhydrobenzofuryl di hydr obenzot hi enyl ;

d|hydrobenzotﬂmey&ﬂmykngﬁgﬁyd&n@aﬂb&hﬁw@p@mmﬁ&ﬂIQU$$®h@“ﬁcﬂ%“1
di hydr obenzopyr

tetrahydroquﬂﬁéﬁgﬁﬁwn”ﬁﬂao %IF?%Hggérﬁét %%g:éﬁ%gﬁg&égxg%ffhfggonyl
het eroaryl, antlp supsd dptivdadid sibettardeyicdne ormagre &oyes syeh as halogen, O
CN, mercapto, nitro, amine, -Cy-alkyl, Ci-Cg-atkoxyl, Ci- Cs-alkylthio, C;-Ce-alkyl-
amino, di(C,-Cg-alkyhamino, (mono-, di-, tri-, and per-} halo-atkyl, formyl, carboxy,
alkoxycarbonyl, C;-Cs-alkyl-CO—O-— C;-Cg-alkyl-CO~-NH—-, carboxamide,
hydroxamic acid, sulfonamide, sulfonyl, thiol, aryl, aryl{c;-cs)alkyl, heterocyclyl, and

heteroaryl.

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

atoms,

2 e : . M . . Ty &5 uh
“Halogen” shall mean fluonne, chlorine, bromine or iodine; “PH” or “Ph” shall mean

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

The term “acyl” as used herein, whether used alone or as part of a substitirent 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 “A¢” as

used herein, whether uscd alonie 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-naphthyl and the like.
The carbocyelic aromatic radical may be substituted by independent replacement of 1

to 5 of the hydrogen atoms thereon with halogen, OH, CN, mercapto, nitro. AMIno,
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substituted with a second substituted-aryl, a second
substituted-h.eteroaryl, or a second substituted-heterocycle to give, for
exanpl e, wWo4opyosaxaol - | -yl -phenyt or 4-pyridin-2- yl-prempis2oiDosisghat ed
nunbers of carbon atons (e.g., CA shall refer independently to the nunber
of carbon atoms in an alkyl or eycloalkyl noiety Qtto the alkyl portion of
a |larger substituent in which alkyl appears as its prefix root. PRD 3127
USNP EXAMPLES: Conpounds of Foiiula A can be prepared by nethods known to
those who are skilled in the art. The follow ng reaction schene is only

neant to represent an exanple of the invention and i SROBINOUSAY neant to
limt the invention, Schenme 1

C,-Cg-alkyl, C;-Cs-alkoxyl, Ci-Cs-alkylthio, Ci-Cy-alkyl-amino, di(C-Cs-
alkylyamino, (mono-, di-, tri-, and per-) halo-alkyl, formyl, carboxy, alkoxycarbonyl,
C,-Cg-alkyl-CO-—0—, C-Cg-alkyl-CO-—NH-— or carboxamide. Hlustranve aryl
radicals include, for example, phenyl, naphthyl, biphenyl, fluorophenyl,
difluorophenyl, benzyl, benzoyloxyphenyl, carboethoxyphenyl, acetylphenyl,
ethoxyphenyl, phenoxyphenyl, hydroxyphenyl, carboxyphenyl,
triflaoromethylphenyl, methoxyethylphenyl, acctamidophenyl, 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
selected 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 heteroaryl
groups include, for example, pyridinyl, pyrazinyl, pyrimidinyi, pyridazinyl, pyrroyl,
pyrazolyl, imidazolyl, thiazolyl, oxazolyl, isoxazolyl, thiadiazolyl, triazolyl, triazinyl,
oxadiazolyl, thienyl, furanyl, quinolinyl, isoguinolinyl, indolyl, isothiazolyl, 2-
oxazepinyl, azepinyl, N-oxo-pyridyl, 1-dioxothienyl, benzothiazolyl. benzoxazolyl,
benzothienyl, quinolinyl-N-oxide, benzimidazolyl, benzopyranyl, benzisothiazolyl,
benzisoxazolyl, benzodiazinyl, benzofurazanyl, benzothiopyranyl, indazolyl,
indohzinyl, benzofuryl, chromonyl, coumarinyl, cinnolinyl, quinoxalinyl, indazolyl,
pyrrolopyridinyl, furopyridinyl (such as furo[2,3-¢]pyridinyl, furo[3,2-b]pyridinyl, or
furo[2,3-blpyridinyl), imidazopyridinyl (such as imidazo[4,5-b]pyridinyl or
imidazo[4,5-¢pyridinyl), naphthyridinyl, phthalazinyl, purinyl, pyridopyridyl,
quinazolinyl, thienoturyl, thienopyridyl, thienothienyl, and furyl. The heteroaryl
group may be substituted by independent replacement of 1 to 5 of the hydrogen atoms
thereon with halogen, OH, CN, mercapto, nitro, amino, Ci-Cy-alkyl, C-Cy-alkoxyl,
C,-Cy-alkylthio, Ci-Cg-alkyl-amino, di(C;-Cy-alkylamino, {mono-, di-, tri-, and per-)
halo-alkyl, formyl, carboxy, alkoxycarbonyl, C;-Cs-alkyl-CO-—0-—, C;-Cy-alkyl-
CO--NH—, or carboxamide. Heteroaryl may be substituted with a mone-oxo to give

far example a 4-oxo-1H-guinoline.
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Air, NaOH, NwP, 80C R3B(OR) 2, di oxane, Pd(PP113)4 toluene,180 C, i Wor
R3B( OR) 2, di oxane, Pd(dppf)d 2, water, 85 C wherein:
WO 2011/053511 PCT/US2010/053594

PRD 3127 USNP

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 bicyelic, or 10- to 15-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, or 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 atom.

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

tetrahydroquinolinyl; and the like.

Substituted aryl, substituted heteroaryl, and substituted heterocycle may also be
substituted with a second substituted-aryl, a second substituted-heteroaryl, or a second
substituted-heterocycle to give, for example, a 4-pyrazol-1-yl-phenyl or 4-pyridin-2-
vi-phenyl.

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

{arger substituent in which alkyl appears as its prefix root.



Xis CO R2 is phenyl, or 4-fluora phenyl; R4 is NH2; and R3 S heteroaryl
Schene 1 illustrates the synthetic route |eading to conmpound A Starting

wi th 7- mwohoxyosssidanone | and fol l ow ng the path indi caCtedshyiobzsoar r ows,
condensati on

PRD 3127 USNP

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.

Scheme 1
:2%*:'0 . guanidine, i = R,
aluH, — NaCH ; = 7
EtOH s v R EtOH, refiux i N
ome © Oome © Onte w{H
| i W
Air, NaGH, '
NMP, 80 °Cl
o Q
R LG, R
PR NTE, £BUOK < LDMF O. :
DME 7 N 180°C 2"
Ot NMN ome N=(
v e v
| R4B(OR),, dioxare, Pd{PPhs),
toluene, 180 °C, uwW
or
R2B{OR),, dioxane,
Pd{dppfiCl,, water, 85 °C
-(‘ wherein:
| Xis C=0;
iRy Ry, is phenyl, or 4-fluaro phenyl;
‘ Ry is N+, and
[ R is heteroary)

Scheme 1 illustrates the synthetic route leading to compound A. Starting with 7-

methoxy indanone 1 and following the path indicated by the arrows, condensation
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PRD 3127 USNP under basic conditions with aryl al dehydes affords the
benzyliderie Il. The benzylidene 11 is then reacted with guanidine (free
base) thavogouess3iithe i ntermedi ate am no pyrimdine . 1. 1PCani$21e/0835p€ct |y
oxidized to the correspondi ng ketone |1V by bubbling air through the basic
N-net hyl pyrrolidinone (NWP) solution. Denethylation can be acconplished by
heating IVin NWP in the presence of LiCl to give the correspondi ng phenol
V. The phenol V can be converted to corresponding triflate VI by treatnent
with N-phenyltriflirnide under basic conditions in dinethylforinam de
(DVF). Finally, the triflate VI is reacted wth bororitRd 82t &s5P0of fornul a
R2B(OR)2 to afford conpounds of Formula A. Schene 2 Schene 2 illustrates
the synthetic route | eading to conpounds of Formula A where 123 is

al kyl pi peridi nyl substituted heteroaryl. Starting from pi perazine 1,

prepar ed accanddt ngsit ocwdiiene with irslabibkygtatdordwi thh mhiyilerhalli dBs in

[L\JI-SﬁIEt gZLEBr/T';r ééz?ﬁ&&n is( !i\ilgi/!:) )eactté%l v@ide éu’agidﬁg M%Qﬂ?ti}% g;‘ﬁ;@ fEh @rfdiarcPRD 3127

amino pyrimidine I and is directly oxidized to the corresponding ketone 1V by
bubbling air through the basic N-methyl pyrrolidinone  (NMP)  solugion.
Demethylation can be accomplished by heating IV in NMP in the presence of LiCl to
give the corresponding phenol V. The phenol V can be converted to corresponding
triflate VI by treatment with N-phenyltriflimide under basic conditions in
dimethylformamide (DMF). Finally, the triflate V1 is reacted with boronic esters of

formula R°B(OR); to afford compounds of Formula A.

Scheme 2
0
("
\/ \N aikyl-halide,
A N -PrNE
i NH; o
“ N NMP, 70 °C
N
C) o
N
H

Scheme 2 illustrates the synthetic route leading to compounds of Formula A, where
R; is alkylpiperidiny! substituted heteroaryl. Starting from piperazine 1, prepared
according to scheme 1, is alkylated with alkyl halides in N-methylpyrrolidinone

(NMP) to afford compounds of Formula A.
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Scheme 3 illustrates an alternative synthetic route

| eadi ng to conpounds of

Formula A, where R3 is piperidinyl substituted heteroaryl, and said

pi peri di D 2081/05881 her substituted. Starting froml,

pr eparisdoiansizpdi ng to

schene 1, is heated in the m crowave with excess piperazines in NP to give

conmpounds of Foiniula A Exanple 1:
2- Am no- 944- et hyl - 2- phenyl -t hi azol - 5-y1) - 4- phenyl - i

ndeno[ 1, 2-

dl pyri m di n-5-one Exanple 1: step a 7-4-Methoxy-benzyl ox),)-indan-1-one 0

e Neat 1-brononethyl-4-nethoxy-benzene (12.3 m ..

84.6 mml) was added to

an acetone slurry (300 nmL) of 7-hydroxy-indan-1.-one gkil:97gsnv80.5 nmol)
and K2CO8 (22.3 g, 161.0 mmol) and the resulting m xture was heated to
reflux. After 6 h (hours the m xture was cooled, filtered, and washed wth

acetone. The filtrate was concentrated in vacito to
conmpound that was used wi t$#dwemeBurther purification.

afford the title
PRD 3127 USNP Exanpl e

1. step b 2-Benzylidene-7-(4-nmetboxy-benzyloxy):i ndan-1-one

0
S R
N
Y N 3
N:< RN NH
= I
! NH;  “NMP, 150 °C,
R? W
E

Scheme 3 illustrates an alternative synthetic route leading to compounds of Formula

A, where R is piperidinyl substituted heteroaryl, and said piperidinyl is further

substituted. Starting from I, prepared according to scheme 1, is heated in the

microwave with excess piperazines in NMP to give compounds of Formula A.

Example 1: 2-Amino-9-(4-methyl-2-phenyl-thiazol-5-yl)-4-phenyl-indeno[1,2-

d]pyrimidin-5-one
Example 1: step a

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

OMe

Neat 1-bromomethyl-4-methoxy-benzene (12.3 ml., §4.6 mmol) was added to an

acetone slurry (300 mL) of 7-hydroxy-indan-1-one (11.9 g, 80.5 mmol) and K,CO;

(223 g, 161.0 mmol) and the resulting mixture was heated to reflux. After 6 h (hours)

the mixture was cooled, filtered, and washed with acetone. The filtrate was

concentrated in vaeuo to afford the title compound that was used without further

puritication.



An aqueous solution (10 niL) of NaOH (3.1 g, 77.2 mmol) was added dropw se
to an ethanol (EtOH) solution (400 nL) of

7- 4- met how@-2banBsyiloxy) - i ndan- 1-one (5.0 g, 30.8 mmol) amrdThsemalogsbyde (8. 2
n, 81.1 nmmol). A precipitate forned 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 collected solid was dried in vueno
to give the title conmpound that was used wi thout further purification.
Exanple 1: step c

9- (4- Met hoxy- benz3, 1oxy) - 4- pbenl0- 5H i ndenol 1, 2- cl i pyFrms aiyns2pyl am ne

oPMB NH2 Powdered NaOH (15.4 g, 386.0 rnnol) was added to an EtOH sol ution
(300 nL) of guanidine hydrochloride (36.9 g, 386.0 nmol). After 30 mn the
sodiumchloride was filtered off and the filtrate was added to an EtOH
suspensi on (&anpr@.) mpb? benzyl i dene-7- (4 met hoxy- henzyl oxy) -i ndan-1 - one

(27.4 g, 77.2 ymol ) Ing. m xtyre was heated to reflux overnight.
The homgene&@“?&‘fifﬁe ﬁ“%‘i‘”‘?ﬂg’(ﬁ?‘g&’xpﬁ" a a¢'r 30 ninutes and filtered to

give the titlexgoernpound whi ch was used wi thout further purification.
Exanpl e 1: st
nettho

2- Arni no-9- (4- @enzrl 0x0- 4- phenyl -i ndeno[ 1, 2-di pyri m di n-5-one PRD
3127 USNP OP NEMB

An aqueous solution (10 mL) of NaOH (3.1 g, 77.2 mmol) was added dropwise to an
ethanol (EtOH) solution (400 ml.) of 7-4-methoxy-benzyloxy)-indan-1-one (3.0 g,
30.8 mmol) and benzaldehyde (8.2 mL, 81.1 mmol). A precipitate formed
immediately. The resulting slurry was stirred vigorously for 1.5 k. The shury was
cooled in an ice bath, filtered, and washed with cold FtOH. The collected solid was

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

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

OPMB N“{
NH,

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

without further purification.

Example I: step d

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



NH2 Powdered NaO f (860 ng, 21.5 minol) was added to a NWP solution (20 nL)
of 9-(4- nethoxy-henzyl oxy) - 4-phenyl -5H i ndeno[ 1, 2- di pyri m di n-2-yl am ne
(8.5 g, 2wozorwasas). The resulting m xture was heated POTAB2@0/083%d4 ai r was
bubbl ed through the solution. After 16 h the m xture was cooled to rt (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 conmpound. Exanple 1. step e

2- Am no- 9- hydr oxy- 4- phenyl -i ndenoi | , 2-d] pyri m di n-5-one NH2 Neat
trifluoroacetic acid (TFA) (37 nL) was added to a CH2@®D31gobiakbPon (50 ni)
of 2-am no-9-(4-net hoxy-berizyl oxy) - 4-phenyl -i ndenO{ 1, 2-di pyri m di n-5- one
(6.8 16.6 rnnol). After 2 h the m xture was concentrated in voczio. The
resulting material was suspended in water and saturated aqueous NaFl CO3 was
added. The resultbng preci pitate was filtered off and dried in vacuo to
give the title_coJipo Exanple 1: step f Trilluoro-nethanesul fonic acid

2- am ao- 5- ox s 5H i ndenoll, 2- dlpyritnidin-9-yl ester PRD 3127
USNP

NH,
Powdered NaOH (860 mg, 21.5 mmol) was added to a NMP solution (20 mL) of 9-(4-

methoxy-benzyloxy)-4-phenyl-5H-indenaol | L2-dlpyrimidin-2-ylamine (8.5 g, 21.5
mmol). The resulting mixture was heated to 80 °C and air was bubbled through the
sohition. After 16 h the mixture was cooled to rt {room temperature), water was
added and the resulting precipitate was filtered and washed with water and cold

EtOH. The solid was dried i vacuo to give the title compound.

Example 1: stepe

2-Amino-9-hydroxy-4-phenyl-indeno{1,2-d|pyrimidin-5S-one

on N
NH,

Neat triftuoroacetic acid {TFA) (37 mL) was added to a CH>Cl; solution (50 mL) of
2-amino-9-(4-methoxy-benzyloxy)-4-phenyl-indenof 1,2-d]pyrimidin-5-one {6.8 g,
16.6 mmol). After 2 h the mixture was concentrated in vacuo. The resulting material
was suspended in water and saturated aqueous NaHCO; was added. The resulting

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

Example 1: step f
Trifluoro~-methanesulfonic acid 2-amino-5-oxo~-4-phenyl-SH-indeno|1,2-

d|pyrimidin-9-y1 ester

]
J



NH2 Solid t-BuOK (potassiumtert-butoxide, 965 ng, 8.6 nmol) was added to a
DVF solution (30 nL) of

2- am no- wWbydrasysi4- phenyl - i ndcno[ 1, 2- di pyri m di n- 5- one PCZ/UB2@0/073524 nmol ) .
After 20 min, solid PhN(TO (phenyl bis(trifluoromethane)sul fonam de, 2.7
g, 7.6 trinol) was added. After 4 h water was added and the resulting
precipitate was filtered off and washed with water. The solid was di ssol ved
in Tiff and dry packed onto silica gel. Colum chronat ography gave the
title conpound. Exanple 1. step g

2- Am no- 9- (4- net hy1- 2- phenyl -t hi azol - 5-y1) - 4- phenyl - i pgignol7lyRepdi pyri m di n-
5- one A solution of trifluoro-nethanesul fonic acid

2- am no- 5- oxo- 4- phenyl -5H i ndeno[ 1, 2- d] pyrim din-9-yl ester (150 ng, O0.36
rnmol ), 4-nethyl-2-phenyl-5-(4,4,5,5-

tetranmet hyl141, 3, 21di oxabor ol an-2-y1)-thiazolc (162 ng, 0.54 nrtiol),

i )henylphosphine)palladiun(O), 20 nmg, 0.02 mmol ), and
in dioxane (1 m.) and toluene (1 nL) was heated
to 180 C by m irradiation. After 40 mn the m xture was cooled to
rt, and purifig col um chr omat ography to give the coupl ed product.
This material was them,3-M- 40803932 dissolved in THF and added to 1 nlL of

1 NHCO in ether, concentrated in vacuo t iV etitle
conpound | NJ- &b@b%‘é%{%(pﬁ?s?”ﬁi‘ew’f—@im§ Pt %6§ %&ﬁ“&%ﬁ?‘sﬁd%fg?a égﬁ;

solution (30 mL.) of 2-amino-9-hydroxy-4-phenyl-indenc{1,2-d}pyrimidin-5-one (2.1

K2COB8 (99 ny,

g, 7.2 mmol). After 20 min, solid PAN(Tf); (phenyl bis{trifluoromethane)sulfonamide,
2.7 g, 7.6 mmol) was added. After 4 h water was added and the resulting precipitate
was filtered off and washed with water. The solid was dissolved in THF and dry
packed onto silica gel. Column chromatography gave the title compound.

Example 1: step g

2-Amino-9-(4-methyl-2-phenyl-thiazol-5-y})-4-phenyl-indeno{1,2-d|pyrimidin-5-

one

7N

A solution of trifluoro-methanesulfonic acid 2-amino-5-oxo-4-phenyl-3H-indeno[ 1,2-
d]pyrimidin-9-yl ester (150 mg, 0.36 mmol), 4-methyl-2-phenyl-5-(4,4,5,5-
tetramethyl-[1,3.2]dioxaborolan-2-y1)-thiazole (162 mg, 0.54 mmol), (PPh;)4Pd
(tetrakis(triphenylphosphine)palladium(0), 20 mg, 0.02 mmol), and K>COs (99 mg,
0.72 mmol) in dioxane (1 mL) and toluene (3 mL) was heated to 180 °C by
microwave irradiation. After 40 min the mixture was cooled to 1t, and purified via
column chromatography to give the coupled product. This material was then JNJ-
40803932 dissolved in THF and added to 1 ml. of | N HCI in ether, concentrated, and
dried in vacuo to give the title compound INJ-40803932 as the HCl salt. "H NMR
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(DVBO-d6 ,400MHz): 5 7.86 - 8.14 (m 5 H), 7.65- 7.83 (m 4 H, 7.40 -
7.65 (m 6 H), 2.33 ppm(s, 3 H M5 me 447 (MtH). Exanple 2:

2- Am no- wW04ef1/038310- phenyl) - 9- 11- ( 2- rnor phol i n- 4- yl - et hpPCrABRpPHNs3504 - 4- yl i -
i nderio[1, 2-d] pyri m di n-5-one Exanple 2: step a Trifluoro-nethanesul fonie
acid 2-am no-4-(4-fluoro-phenyl)-5-0x0-51-1- itidenoil, 2-di pyrimdin-9-vyi
ester NH2 The title conpound was prepared using 4-fluoro-henzal dehyde in
pl ace of benzal dehyde as described in Exanple 1. Exanple 2: step b

2- Am no- 4- (4- 11uor o- phenyl ) -9-[ 1- (2- nor phol i n-4-yi-ethyl )-1i 1-pyrazoi - 4- 341
- indenoil ,2-dipyrimdin-5-one NNN The tide conpoundeivas)prgmared using 4-
2-{4-(4,4,5,5-tetratnethyl [ 1. 3, 2] di oxaborol an-2-y1)-pyrazol-1 -y 11-ethyl}
-nor pholine and trifl uoro-

(DMSO-dg ,400MHz): & =7.86 - 8.14 (m, 5 H), 7.65 - 7.83 (m, 4 H), 7.40 - 7.65 (m, 6
H), 2.33 ppm (s, 3 H) MS m/e 447 (M+H).

Example 2: 2-Amino-4-(4-fluoro-phenyl)-9-{1-(2-morpholin-4-yl-ethyl)-1H-
pyrazol-4-yl}-indenof1,2-d|pyrimidin-S-one

Example 2: step a

Triftuoro-methanesulfonic acid 2-amino-4-(4-fluoro-phenyl)-5-oxo-5H-

indeno{1,2-d]pyrimidin-9-y! ester

The title compound was prepared using 4-fluoro-benzaldehyde in place of

benzaldehyde as deseribed in Example 1.

Example 2: step b
2-Amino-4-(4-fluoro-phenyl)-9-[1-(2-merpholin-4-yl-ethyl)-t H-pyrazol-4-yl}-

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

The title compound was prepared using 4-{2-{4-(4,4,3,5-tetramethyl-
[1.3,2]dioxaborolan-2-y1)-pyrazol-1-yl}-ethyl}-morpholine and trifluoro-



PRD 3127 USNP net hanesul fonic acid

2-arni no-4- (4-f luor o- phenyl) - 5- oxo- 5H i ndeno{ 1, 2-di pyri m di n9-y1l ester in
pl ace of WoOi2netd3g311- 2- phenyl - 5- (4, 4,5, 5-tetrai ner hyl41l, BCThsavabsspol an- 2-
yl)-thiazole and trifluoro-nmethartesul fonic acid

2- am no- 5- oxo- 4- phenyl1-5H ndeno[ 1. 2-d} pyrim di n-9-y1l ester, respectively,
as described in Exanple I. 11-1 NVMR (DVSO d6, 300MHz): 6 ---- 8.96 (s, 1 H),
8.23 (s, 1 H, 803 (hr. 5., 2 11), 7.88 (s, 1 H, 7.51 - 7.74 (m 2 H),
7.33 (t, J8.6 Hz, 2 H), 4.72 - 4.86 (m 2 H), 3.89- 4.05 (m 2 H), 3.64-
3.82 (in, 4 H, 3.41 (br. s., 2 H, 3.17 ppm (br. s.,prd 1ib)uExanpl e 3:

2- Am no- 4- (4-fl uoro-phenyl)-9-14-nmet hyl - 2- (4-trif 1uOronet hyl pheny1l) 4hi azol -
5-yli-indenoll, 2-dl pyritnidin-5-one F3C The title conpound was prepared
usi ng 4-nethyl-5-(4,4,5,5-tetranet hyl -

[ 1, 3, 2] di oxahghabaMoac yclc)z &n&éﬁt{#—ﬂﬁér@h@@%hy&éﬁhﬁ&iaye];) 24pyamaie i n pl ace of

4-1244- (4,4,5,5-tet Thet hyl |
e e o e e e %ﬁﬁz)e 6 8. 16
(d, J=8.1 Hzyl-2uidzbi} anc&nﬂﬁbre-m&hﬁ}@ﬂ(lﬂom; a@d H)al;nma S8Bo-fephery =816 Hz, 2 H), 7.64 -

7.78 (m 3 ( 11'\‘@“@/@ 533 (MtH).
Exanpl e 4: l_q"(j?]oﬁﬁ%gﬁyrgn 1%)%8 yTZ Sﬂjﬁ IF%PFméTf g%]b(g? ﬂﬁ?’gyrl m di n-9-yl) -
t hi ophene- 2- cambowi potNigz): § = 896 (s, 1 H), 8.23 (s, }H) 8.03 (br. s., 2 H), 7.88 (s, 1 H),

7.51 -7.74 (m, 2 H), 7.33 (t, J=8.6 Hz, 2 H), 4.72 - 4.86 (m, 2 H), 3.89 - 4.05 {m, 2

H), 3.64 — 3.82 (m, 4 H), 3.41 (br. 5., 2 H), 3.17 ppm (br. s, 2 H)

Example 3: 2-Amino-4-(4-fluoro-phenyl)-9-[4-methyl-2-(4-trifluoromethyl-
phenyl)-thiazol-5-yl]-indeno|1,2-d|pyrimidin-5-one

FyC

The title compound was prepared using 4-methyl-5-(4,4,5,5-tetramethyl-
[1,3,2]dioxaborolan-2-y1)-2-(4-trifluoromethyl-phenyl)-thiazole in place of 4-{2.[4-
(4.4.5,5-tetramethyl-| 1,3,2Jdioxaborolan-2-yh)-pyrazol-1-yl]-ethyl} -morpholine as
described in Example 2. '"H NMR (DMSO-ds 400MHz): § = 8.16 (d, J=8.1 Hz, 2 H),
8.00 - 8.09 (m, 2 H), 7.86 (d, J=8.6 Hz, 2 H), 7.64 - 7.78 (m, 3 H), 7.29 - 7.40 (m, 2
H), 2.31 ppm (s, 3 Hy; MS m/e 533 (M+H).

Example 4; 5-(2-Amino-5-oxo-4-phenyi-SH-indenof 1.2-d|pyrimidin-9-yl}-

thiophene-2-earbonitrile

[
L



PRD 3127 USNP The title conpound was prepared using

5-(4,4,5,5-tetranet hy141, 3, 21di oxabor ol an-2- y1) -t hi ophene-2-carbonitrile
in place wb 2011/053511 PCT/US2010/053594

4- et hy1- 2- phenyl -5- (4, 4,5, 5-tetranet hyl [ 1, 3, 2] di oxaborol an-2-y1)-thi azol e
as described in Exanple 1. 1H NWR (DVMSO-d6 ,400MHz): 6 7.91 - 8.00 (m 3
1), 7.84 (d,,J=4.2 Hz, 1 H), 7.81 (dd, J-7,0, 2.1 Hz, 1 H), 7,67 - 7.76
(in, 2 H, 7.47 - 7.61 ppm(in, 3 H; M5 me 381 (MH). Exanple 5:

2- Ami no- 4- (4-fl uoro-phertyl)-9-(4-nethyl-2-phenyl -thiazol -5-y1)-

i ndeno[ 1, 2-dj pyri m din-5-one The title conpound was pwrejar ednmsi ng

4-met hyl- 2- phenyl1l-5-(4,4,5,5-tetranethyl [I , 3, 21di oxabor ol an-2-y1)-thi azol e
in place of 4-P-044,4,5,5-tetra-nethyl -

[ 1, 3, 2] di oxabor ol an-2-y1)-pyrazol-1-yl]-ethyl} -norpholine as described in
Exanple 2. 1H NMR (D d6 ,400MHz): 6 8.02 - 8.11 (m 2 H), 7.99 (dd,

J--7.8, 1.7 Hz, 9, 7. 66 - 7.79 (in, 3 H, 7.47 - 7.58 (m 3 H, 7.30 -
7.41 (m 2 H), D , 3 H; M5 nic 430 (MH). Exanple 6:
14-12- Ami no- 4- ' ﬁoi‘@ pheny1l) - 5- oxo- 511-i ndenol |, 2- di pyri m di n- 9-

yli-pyrazol-1-yl}-asetic acid ethyl ester

The title compound was prepared using 5-(4,4,5,5-tetramethy1-{1,3,2]dioxaborolan-2-
y1)-thiophene-2-carbonitrile in place of 4-methyl-2-phenyl-5- (4 4.5,5-tetramethyl-
[1,3,2]dioxaborolan-2-yl)-thiazole as described in Example 1. H NMR (DMSO-ds
A00MHz): 8 =7.91 - .00 (m, 3 H), 7.84 (d, /=42 Hz, | H), 7.81 (dd, /~7.0, 2.1 Hz,
1 ), 7.67 - 7.76 (m, 2 ), 7.47 - 7.61 ppm (m, 3 H); MS m/e 381 (M+H).

Example 5: 2-A mino-4-(4-fleore-phenyl)-9-(4-methyl-2-phenyl-thiazol-5-yl)-

indeno|1,2-d)pyrimidin-S-ene

The title compound was preparcd using 4-methyl-2-phenyl-5-(4,4,5,5-tetramethyl-
{1,3,2]dioxaborolan-2-yl)-thiazole in place of 4-{2-[4-(4,4,5,5-tetramethyl-
[1,3,2]di0xab0rolan—2~y!)-pyram}-1~yl]-ethyl}—morph01inc as described in Example 2.
'H NMR (DMSO-dg ,[400MHz): § = 8.02 - 8.11 (m, 2 H), 7.99 (dd, J=7.8, 1.7 Hz, 2
H), 7.66 - 7.79 (m, 3 H), 7.47 - 7.58 (m, 3 H), 7.30 - 7.41 (m. 2 H), 2.31 ppm (s, 3 );
MS mfe 430 (M-+H).

Example 6: {4-i2-Amina—4-(4—ﬁuoro~phenyl)-S—-oxa—SH-indeno[1,2-d}pyrimidin-9~

vij-pyrazol-1-yl}-acetic acid ethyl ester



PRD 3127 USNP The title conpound was prepared using

[4-(4,4,5, 5-tetranet hyl -[ 1, 3, 23di oxabor ol an2-y1) - pyrazol -1-yl | -acetie acid
et hyl estwon/q5Baaece of 4- i244-(4,4,5,5-tetranethyl- PCT/US2010/053594

[ 1, 3, 21di oxabor ol an-2-y1) - pyrazol - 1-yl ket hyl | -norpholine as described in
Example 2. 1H NWVR (DMSO-d6 , 400MHz): 6 9.06 (s, 1 H, 8.17 (s, 1 H), 8.00-
8.10 (m 2 H, 7.94 (d,1.---7.8 Hz, 17.51 -7.66 (m 2 H), 7.28- 7.38 (m 2
H, 5.26 (s, 2 H, 4.19 (q, J=7.1 Hz, 2 H), 1.15 - 1.32 ppm(m 3 14); M
trile 444 (M+H). Exanple 7:

2- Ami no- 9- (5- et hy1- 1- phenyl14n- pyr azot - 4- y1) - 4- phenyl pragenofusNe- di pyri m din
-5-one The title conpound was prepared using

5-met hyl -1 - phenyl -4-(.4,4,5,5-tetranmethyl [ 1, 3, 2] di oxabor ol an-2-y1)-1H pyraz
ole in place of 4-methyl-2-phenyl-5-(4,4,5,5-

tetramethyl -[ 1, 3, 2] di oxaborol art-2-yl1)-thiazole as described in Exanple 1.
i NVR (DVBO-d6 , 400M ) d- 7.89 - 800 (m 2 H, 7.64 - 7.76 (m 3 H,
7.40 - 7.64 ( PRD._3127 USNP

m._.8
dJe
N

@
N-N
o
g
)

The title compound was prepared using [4-(4,4.5,5-tetramethyl-[1,3,2]dioxaborolan-
2-yl)-pyrazol-1-yl]-acetic acid ethyl ester in place of 4-12-14-{4,4,5,5-terramethyl-
[1,3,2]dioxaborolan-2-yl)-pyrazol-1-yl}-ethyvl} -morpholine as described in Example 2.
"H NMR (DMSO-d,, ,400MHz): 8 = 9.06 (s, 1 H), 8.17 (s, 1 H), 8.00 - 8.10 (m, 2 H),
7.94 (d, J+7.8 Hz, 1 H), 7.51 - 7.66 (m, 2 1), 7.28 - 7.38 (m, 2 H), 5.26 (s, 2 H), 4.19
(q,/=7.1 Hz, 2 H), 1.15 - 1.32 ppm (m, 3 H); MS m/e 444 (M+H).

Example 7: 2-Amino-9-(5-methyl-1-phenyl-1H-pyrazol-4-yD)-4-phenyl-

indeno|1,2-djpyrimidin-5-one

The titte compound was prepared using 5-methyl-1-phenyl-4-(4,4,5,5-tetramethyl-
[1,3,2]dioxaborolan-2-y1)-1H-pyrazole in place of 4-methyl-2-phenyl-5-(4,4,5.5-
tetramethyl-[1,3,2]dioxaborolan-2-y1)-thiazole as described in Example 1. "H NMR

(DMSO-dg 400MHz): 8 = 7.89 - 8.00 (m, 2 H), 7.64 - 7.76 (m, 3 H), 7.40 - 7.64 (m, 8



M5 in/le 430 (WJ). Exanple 8:
2- Am no- wWoee(osbamzyl - pi perazi n-1-yl) - pyridi n-3-yli -4ppharsgéionssno

1,2-di pyrimdin-5-one Exanple 8: step a
2- Ai ni no-9- (6-fluoro-pyridin-3-yl)-4-phenyl-indeno , 2-di pyri m din-5-one
Solid Pd(cl ppf)C12
(dichloro[ 1,1 -ferrocenyl bi s(di phenyl - phosphi ne)l pal l adium(11), 47 ng, 0.06
mmol ) was added to a di oxanel water solution (4 nmi/1 rnL) of 2-fluoro-5-
pyridyl boronic acid (105 ng, 0.75 tnnol), trifluoro-ngetihanreswaoni c acid
2-am no-4- (4-fluoro-phenyl)-5-o0xo-5Hindeno[ 1, 2-di pyri mdin-9-yl ester
(250 Tr12, 0.57 nmol), and K2CO3(158 ng, 1.14 mmol) and the m xture was
heated to 85 C. After 5 h the m xture was cooled, diluted with water and
the resul tingnpreci7psial erwass f7.5d @t ed, 2Tke 200bhachedisoiSie wss di ssol ved
in THF and Mani then dry packed onto silica gel. Colum chronmatography gave
the title coﬁQSﬂhd. Exanple 8: step b 2-Amn
0- 946- (4- benzyl - pi perazin-1-yl)-pyridin-3-yl1l-4-pla enyl-indeno 11, 2- di py

rimdin-5-0Nng, . 8: 2-Amino-9-[6-(4-benzy -piperazin-1-yl)-pyridin-3-yl}-d-phenyl-

H), 7.32 - 7.38 (in, I H, 7.25- 7.30 (m | H, 2.18 - 2.27 ppm(m 3 H);
[

indenofl1,2-d{pyrimidin-5-one
Example 8: step a
2-Amino-9-(6-fluore-pyridin-3-yl)-4-phenyl-indeno{i,2-d]pyrimidin-5-one

Solid Pd(dppDCl, (dichloro{1,1 -ferrocenylbis(diphenyl-phosphine)lpalladium(1l), 47
mg, 0.06 mmol) was added to a dioxane/water solution (4 mL/1 mL} of 2-fluoro-5-
pyridylboronic acid (105 mg, 0.75 mmol), trifluoro-methanesutionic acid 2-amino-4-
(4-fluoro-phenyl)-3-oxo-5H-indenof 1.2-dlpyrimidin-9-y[ ester {250 mg, 0.57 mmol),
and K,CO3(158 mg, 1.14 mmol) and the mixture was heated to 85 °C. After 5 h 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.

Colums chromatography gave the title compound.
Example 8: step b

2-Amino-9-{6-(4-benzyl-piperazin-1-yh-pyridin-3-vi]-4-phenyl-indeno[1,2-

dipyrimidin-5-one
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PRD 3127 USNP NH2 Neat 1-henzyl-piperazine (43 ttL, 0.04 mmol) was added
to an NWP solution (0.3 rrilL) of

2- am no- w0@eflasssio- pyri di n- 3-yl) - 4- phenyLi ndeno[ 1, 2- d] pgriusedionsizone (30
ng, 0.08 nmmol) and the m xture was heated to 150 'V in the m crowave.
After 30 mnutes the mxture was diluted with THE and Et OAc, washed with
wat er and brine, dried (Na2SO4) and dry packed onto silica gel.

Chr omat ogr aphy gave the title conpound, 1H NNW (CHLOROFORMd , 300MHz): 6 -
8.46 (d, J2.6 Hz, 1 H), 8.01 (dd, J=7.5, 2.3 Hz, 2 H), 7.78 (dd, J=8.9, 2.4
Hz, 1 11), 7.71 (d, J-6.0 Hz, 1 H), 7,44 - 7.60 (m 5Spih3127@Bp- 7.41 (m 5
/1), 6.72 (d,Hz, 1 H), 5.53 (br. s., 2 H, 3.62- 3.71 (m 411), 3.59 (s,
2 H, 2.54 - 2.66 ppm(m 4 H; M5 me 525 (M4). Exanple 9:

2- Am no- 9- 16- (4- cycl opr opyl net hyl - pi perazi n-1-y1)-pyridin-3-yl1-4-
(4-fluoro-plienyi )o'i geqoll, 2-di pyri m di n-5-one Exanple 9: step a

2- Am no- 4- (4-f] uoro- y1l) - 9-(6-pi perazin-1-yl-pyridin-3-yl)-indeno[l, 2-

dl pyri mi di n- @ PRD 3127 USNP

Neat 1-benzyl-piperazine (43 pL, 0.04 mmol) was added to an NMP solution (0.3
mL) of 2-amino-9-(6-fluoro-pyridin-3-y1)-4-phenyl-indeno[1,2-d]pyrimidin-5-one
(30 mg, 0.08 mmol) and the mixture was heated to 150 °C in the microwave. After 30
minutes the mixture was diluted with THF and EtOAc, washed with water and brine,
dried (Na,S0O4) and dry packed onto silica gel. Chromatography gave the title
compound. 'H NMR (CHLOROFORM-¢ ,300MHz): & = 8.46 (d, J=2.6 Hz, 1 H),
.01 (dd, J=7.5,2.3 Hz, 2 H), 7.78 {dd, J=8.9, 2.4 Hz, 1 H), 7.71 (d, /=6.0 Hz, 1 H),
7.44 - 7.60 (m, 5 H), 7.28 - 7.41 (m, 5 H), 6.72 (d, /=9.0 Hz, 1 H), 5.53 (br. s, 2 H),
3.62 -3.71 (m, 4 1), 3.59 (s, 2 H), 2.54 - 2.66 ppm (m, 4 H); MS m/e 525 (M+H).

Example 9: 2-Amine-9-[6-(4-cyclopropylmethyl-piperazin-1-yl)-pyridin-3-ylj-4-
(4-fluoro-phenyl)-indene[1,2-d[pyrimidin-5-one

Example 9: step a

2-Amino-4-(4-fluere-phenyl)-9-(6-piperazin-1-yI-pyridin-3-yl}-indeno[1,2-

d|pyrimidin-5-one
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The title conpound was prepared using

145- (4, 4,5, 54etranet hyl [ 1, 3, 2] di oxaborol an- 2-y1) - pyri di n- 2-y11l - pi per azi ne
i n pl ace wb 2Btfdsesan o- 5- pyri dyl boroni c acid, as descri bedTius2Exasishe 8:
step a. Exanple 9: step h 2-Auni no-9-16-(4-cycl opropyi nmet h3, 1- pi perazin-1
-yl)-pyridin-3-yl1l1-4-(4-fluoro- phenyl)-indenoil, 2-dlpyri nidln-5-0ne V
Neat brononet hyl -cycl opropane (22 u.L, 0.22 mnol) was added to an N v1P
solution (1 rtil) of

2- am no-4-(4-fluoro-plienyl)-9-(6-piPerazin-I|-yl-pyridin-3-yl)-indeno[1l, 2-
d] pyri m di n-5-one (100 ng, 0.22 mmol) and i-Pr2NEt (PROIRTUSBY44 mol) and
the m xture was heated to 70 'C. After 16 h the m xture was cool ed, diluted
with water and the resulting precipitate was filtered. The collected solid
was dissolved in TlI-IF and dry packed onto silica gel. Col umm

chromat ogr aphy gave the fitle conpound. Ili PR') 3127 USNP NVR

6 =8.47 (d,Hz, 1 H), 8.05 - 8,15 (m 2 H), 7.78
, 7.72 (d, .1=6.4 H, 1 El), 7,56 (t,1=7.3 Hz, 1
1 H, 7.12 - 7,23 (m 2 H), 6.74 (d,../-9.0 Hz, 1 H),

The title compound was prepared using 1-[5-(4,4,5,5-tetramethyl-
1 .3,2]dioxaberolan-2-yh-pyridin-2-yl]-piperazine in place of 2-fluoro-3-

pyridylboronic acid, as described in Example 8: step a.

Example 9: step b
2-Amino-9-[6-(4-cyclopropylmethyl-piperazin-1 -yI)-pyridin-3-yl}-4-(4-fiuoro-

phenyl)-indenﬁ{1,2-d}pyrimidin-5—0ne

Neat bromomethyl-cyclopropane (22 pl., 0.22 mmol) was added to an NMP solution
(1 mL) of 2-amino-4-( 4-fluoro-pheny1)-9-(6-piperazin-1-yl-pyridin-3 ~yl)-indenc{1,2-
d]pyrimidin-5-one (100 mg, 0.22 mmol) and i-PrNEt (77 uL, 0.44 mmol) and the
mixture was heated to 70 °C. After 16 h the mixture was cooled, diluted with water
and the resulting precipitate was filtered. The collected solid was dissolved in THF

: 1
and drv packed onto silica gel. Column chromatography gave the title compound. 'H
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3.62 - 3.75 (m 4 H), 2.69 (t,1-4.9 Hz, 4 H, 2.34 (d, 1=6.8 Hz, 2 H), 0.87
- 1,01 (in, 1 1-1), 0,50 - 0.62 (m 2 H, 011 - 0.21 ppm(m 2 H; Ms me
507 ( MrHWOBxam3Ba110: PCT/US2010/053594

2- Am no- 9- 15- net hy1- 6- (4- net hyl - pi perazin-1-y1)-pyridin-3-ylj-4-

phenyl -i ndenoll, 2-di pyri m di n-5-one Exanple 10: step a

2- Am no- 9- (6-fl uoro-5-net hyl - pyridi n-3-y1l)-4-phenyl -i ndenOl | , 2-di pyri m di n-
5- one N!INH2 N The title conpound was prepared using

2- 11uor o- 3- net hyl pyri di ne-5-boronic acid in place of

2-fluoro-5-pyridyl boronic acid, as described in Exanpre 827 Exappl e 10: step
b 2- Am no-9- 15- met hy1- 6- (4- et hyl - pi perazin-1-y1)-pyridin-3-yl1l-4-phenyl -

i ndeno[ 1, 2-di pyri m di n-5-one

NMR (CHLOROFORM-d ,300MHz): 8 =8 47 (d, J=2.6 Hz, | H), 8.05 - 8.15 (m, 2
H), 7.78 (dd, J=8.7, 2.3 Hz, | H), 7.72 (d, J=6.4 Hz, 1 H), 7.56 (t, /=7.3 Hz, 1 H),
743750 (m, L H), 7.12 - 7.23 (m, 2 H), 6.74 (d, J=9.0 Hz, 1 H), 5.55 (br. 5., 2 H),
3.62 - 3.75 (m, 4 H), 2.69 (t, J=4.9 Hz, 4 H), 2.34 (d, J=6.8 Hz, 2 H}, 0.87 - 1.01 (m, |
H), 0.50 - 0,62 (m, 2 H), 0.11 - 0.21 ppm (m, 2 H); MS m/e 507 (M+H).

Example 10; 2-Amino-9-[5-methyl-6-(4-methyl-piperazin-1-y1)}-pyridin-3-ylj-4-
phenyl-indeno{1,2-d}pyrimidin-5-one

Example 10: step a
2-Amino-9-(6-fluoro-5-methyl-pyridin-3-yl)-4-phenyl-indeno{1,2-d|pyrimidia-3-

one

The title compound was prepared using 2-fluoro-3-methylpyridine-5-boronic acid in

place of 2-fluoro-5-pyridylborenic acid, as described in Example 8.

Example 10: step b
2-Amino-9-|5-methyl-6-(4-methyl-piperazin-1-yl)-pyridin-3-yil-4-phenyl-

indenso[1,2-d}pyrimidin-5-one

3!



PRD 3127 USNP The title conpound was prepared using 1- nethyl-piperazine
and 2-am no- 9-( 6-

f | uor o- 5-wetzhylospsni di n- 3-y1) - 4- phenyl -i ndeno{ 1, 2- dl pyr iPairdiSre15/063%5e4 i n

pl ace of 1- benzyl - pi perazi ne and

2- am no-9- (6-fl uoro-pyridin-3-yi)-4-phenyl -indeno[1, 2- clipyrimdin-5-o0ne,
respectively, as described in Exanple 8.114 1\11. VIR ( CHLOROFORM d

, 300ML-1z): 6 = 8.45 (d, J-2.3 Hz, 1 H, 8.01 (dd, J7.7, 2.1 Hz, 2 11),
7.74 (d, Hz, 1 H, 7.68 (d, J-1.9 Hz, 1 H, 7.42 - 7.61 (m 5 H), 5.59 (br.
s., 2H, 3.25-3.36 (m 4H, 2.63 (br. s., 4 H, 2@39:3{SysikpH) ., 2.37 ppm
(s, 3 H; M5Sme 463 (WVH). Exanple 11:

2- Am no- 4- (4-fl uoro-phenyl)-9-16- 14- 13- et hyl - but y1) - pi per azi n-1-
yli-pyridin-3-yil-indenoll, 2-dl pyri mdin-5-one The title conpound was

prepared usi fge ﬁlae cBMF’ Lﬁaaa»@m@aa%wﬂgel 'n'fbthgl gg&am Renzaldehyde as descri bed
in Example 1., so using 1- tetranet hyl-

11, 3, 21di oxa@é‘?f8156{?f3t}2/1‘9¥)d“b§fﬂ) am 6112§5’:‘i‘]00&5r2p‘3?3§§‘i“i11%5|0ﬁ° PIPkEeotdf 2-f1 uor o- 5-
pyrl gyl gor otrnb@nz@lqm@ma@ &ﬂl&&ﬁﬁxh@% ExﬁngiSy’impﬂ ?yhz&a -pRaet-hidalllzy usi ngd e
-i odo- e U ne in ce r ropane, as escri be

|n Exanpl e 9! Y’f‘—"i‘“dmn%’te P@%@%Mﬁarm@gm% P‘/’ @’ﬁiﬂﬁ?d,pn.s H, | H),

Eij 02 - 563 (15 (oML EROVORM.A7F000dy): 5J- 8494, 224 Hzlzz. H)lei) (dggm}]z :(deJ 7 g Hz, 1
, 7.56 (t , , 7.43.- 7.5 . 7.009, -

6.73 (d, J- 27‘*)&74%#2%5)@251. éé$%25d=%ﬂll%o‘?£g}%-’%-‘*{g)'i:ﬁ;ém(%” gi‘% > 55 . 2.65

(m 4 H, 2.3724)23.247368m2 1H) 2.61063, { HY, 2.39(13H2,2.36 phrkiz 3 L MB ), 1. 39 -
1.51 (m 2 11),,0.93,ppm (d, J=6.8 Hz, 6 11): M5 [rile 523 (Ml1).

Example 11: 2-Amine-4-(4-fluoro-phenyl)-9-{6-[4-(3-methyl-butyl}-piperazin-1-
ylj-pyridin-3-yl}-indeno{1,2-d]pyrimidin-S-one

The title compound was prepared using 4-fluoro-benzaldehyde in place of
benzaldehvde as described in Example 1, and also using 1-[5-(4.4,5,5-tetramethyl-
[1,3,2])dioxaborolan-2-yl)-pyridin-2-yl]-piperazine in place of 2-fluoro-5-
pyridylboronic acid, as described in Example 8, and finally using 1-iodo-3-methyl-
butane in place of bromomethy!-cyelopropane, as described in Example 9. 'H NMR
(CHLOROFORM-d ,300MHz): 8 =847 (d, /=2.3 Hz, | H), 8.02 - 8.15 (m, 2 H),
7.77(dd, /=89, 24 Hz, 1 H), 7.71 {d, /=~7.2 Hz, | H}, 7.56 {t, /=73 Hz, | H), 7.43 -
750 (m, T HY, 7.09-7.22(m, 2 H), 6.73 (4, J=8.7 Hz, | H). 5.56 (s, 2 H), 3.62-3.72
(m, 4 ), 2,55 - 2.65{(m, 4 M), 2.37 - 2.47 (i, 2 H}, 1.63 (dt, /~13.2, 6.6 Hz, 1 H),
1.39 - 1.51 (m, 2 H), 0.93 ppm (d, /=6.8 Hz, 6 ), MS m/e 523 {(M+H).



PRD 3127 USNP Bi ol ogi cal Assays and Activity Ligand Bi ndi ng Assay for
Adenosine . A7 A, Receptor Ligand bindi ng assay of adenosine A., A receptor
was perfowoediwssilg pl asma menbrane of HEK293 cel | s contairrisagolhsssan A7A
adenosi ne receptor (PerkinEl mer, RB-HA2A) and radioligand CH CGS21680
(PerkinEl mer, NET1021). Assay was set up in 96-well polypropylene plate in
total volume of 200 [IL by sequentially adding 20 4, 1: 20 di |l uted nenbr ane,
130 ulLassay buffer (50 m VI Tris-110, pH7.4 10 ni M MgCl2, 1 inM EDTA)

cont ai ni ng [ 3HL11CGS21680, 50 uL diluted conmpound (4X) or vehicle control in
assay buffer. Nonspecific binding was determ ned by 8@z MNcEAp Reacti on
was carried out at roomtenperature for 2 hours before filtering through
96-well GF/C filter plate pre-soaked in 50 MM Tris. FICI, pll7.4 containing
0. 3% pol yet hyl eni mine. Plates were then washed 5 tinmes with cold 50 nmM
Tris.HC1, pl47.4, dried and sealed at the bottom Mcroscintillation fluid
30111., was added to each well and the top sealed. Plates were counted on
Packar d TopC @NbeidaPRsshdfzhlaclaty@ was analyzed in Mcrosoft Excel and

G aphPad Prism programs (Varani, K ; Cessi, S.; Dalpiaz, A ; Borea, P. A
British Journal of, Phar macol ogy, 1996 117, 1693) Aden05| ne A7A Receptor
Funct i onal dgid Binding AFGOFIRG e functional assay,
créOpreserved Oﬂi%ﬂad%hinga@y}?ﬁ@%@bmam@c&m v;gugafa)r@aﬁmgpla@m A recept or
and containin C ci pl e bet ctosi dase reporter_gene were

t hawed, cent H’?@%&éﬂgﬁﬁ%n%g)c‘égﬁ?nﬁ%l%%ﬁ% PPy BePt éﬁ%ﬂi‘ “seeded with
fresh cul ture{mﬁi,\aadmh@olighﬁﬂjﬂ]amﬁM}Gd} {Petiduﬁ%?kruﬁ il enessneatsed pl ates (BD
#353961) at a co 0K ior ) t hese pl ates
were cul t ured®ft &C\?‘H © gmgac%c p\lf%e m\?%ség}u wfljogﬁ%hﬁequc&a@ aﬁ@é%a of the
functional as€ay]: Z@dlluttqdme:mb@de a3 halssyap olee (FOamd TriefraeBd4 W vt 45 gL assay
meay um (Hamsiedy, 2, MPAhThPhnb N ﬁf;@gj@@é%?ﬁ%ﬁh@%&;m@b w 0.1%

BSA). Test conpolinds were oint curves created at a 1000x
concent r at i orveitiplc 4@O%IDNMSO. buffur Nonspecific bmdmo 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 Tris-HCI,
pH7.4, dried and sealed at the bottom. Microscintillation fluid 30 uL. was added to
each well and the top sealed. Plates were counted on Packard Topcount for [’H]. Data
was analvzed in Microsoft Excel and GraphPad Prism programs. (Varam, K.; Gessi,

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

Adenosine As, Receptor Functional Assay (As.QALZ)

To initiate the functional assay, cryopreserved CHO-K1 cells overexpressing the
human adenosine A, 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, 3% CO, 90% Rh. On the day of the functional assay,
culture media was removed and replaced with 45 L assay medivm (Hams/F-12
Modified (Mediatech # 10-080CV) supplemented w/ 0.1% BSA). Test compounds
were diluted and 11 point curves created at a }000x concentration in 100% DMSO.
Immediately after addition of assay media to the cell plates, 50 aL of the appropriate

test compound antagonist or agonist control curves were added to cell plates using a

(Ve
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I mediately 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 pwvetes/333mg a PRD 3127 USNP Cartesi an Humm nglpcraiS2@ompisand
curves were allowed to incubate at roomtenperature on cell plates for
approximately 15 m nutes before addition of a 15 nM NECA (Si gma E2387)
agoni st challenge (5 [IL volune). A control curve of NECA, a DVSO Medi a
control, and a single dose of Forskolin (Sigma F3917) were al so included on
each plate. After additions, cell plates were allowed to incubate at 37 'V,
5% CO, 90% Rh for 5.5 - 6 hours. After incubation, nggha wergprenoved, and
cell plates were washed Ix 50 ILL with DPBS wo Ca & My (Medi at ech
21-031-CV). Into dry wells, 20 ut of Ix Reporter Lysis Buffer (Prornega
E3971 (diluted in dH20 from 5x stock)) was added to each well and pl ates
frozen alt EZQa;:tééiaQ\Ht%Eﬁﬂi@g&d. Eopolucugal aat Asindasan@pay ool ori netric
assay, plates were a out at roomt er at.ure d 20. [l.L,2X assa

buf fer (PromsgaramEs gt By ct ‘55” EREH R .%W%Srbeg%%e%gﬁﬂ%ﬂfé‘g5 %{Zdevel o% at 37
C, 5% CO,, 90%6RYsfar H23dr) beohisodhalltngd (5 ui easonabl ensilgmat cfpeared. The

colorinmetric tjqQn was, stopped with.the. addift;i f 60,.uliwell 1M sodium
car bonat e. p|ﬂé‘§€(§'%*?§0%f8{]ﬁ%dg“§m§g dﬁﬁ’é)qg%bé’r]fngg%%ae%gégl\?ﬁ% “I{ﬁldcropl ate Reader
(Mol ecul ar Detdiciesdn eaDegplate waser adiifopz.ed! plaeday dbotd wxoeie aAd"d. C/ EC50
curves were lS% CH;S %ﬁ)l%&ﬁ 5«?:%%rldhal{eg}sz %ﬂerrmh%o?,mg%ﬁ}ﬁm&‘edgﬁ@@emt or

Functional Assay To initiate t unctional assay, eryopreserved
CHO Kl cel | s ppwemesepreelsgilngd theith DRER wadend Mefdleppteghed 3t 61V)ali¥ cont ai ni ng

a CAWP i nduci (f?\lf @elgﬁﬂlaﬁllgﬁgﬁieg%%i@ 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% CO3, 90% Rh for 1 - 1.5 h or until reasonable signal appeared.
The colorimetric reaction was stopped with the addition of 60 pbl/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 Functiopal Assay (AI1GALZ)

To initiate the functional assay, cryopreserved CHO-K1 cells overexpressing the
human adenosine Al receptor and containing a cAMP inducible beta-galactosidase
reporter gene were thawed, centrifuged, DMSO containing media removed, and then
seeded with fresh culture media into clear 384-well tissue culture treated plates (BD
#353961) at a concentration of 10K cells/well. Prior to assay, these plates 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 dituted and 11 point curves created at a 1000x concentration in 100% DMSO.
Immediately after addition of assay media to the cell plates, 30 nL of the appropriate
test compound antagonist or agonist control curves were added to cell plates using a
Cartesian Hummingbird. Compound curves were allowed to incubate at room

temperature on cell plates for approximately 15 minutes before addition of a 4 nM r-
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reporter gene were thawed, centrifuged, DMSO containing nedia renoved, and
then seeded with fresh culture nedia into clear 384-well tissue culture
treated pvetes/5BD1#353961) at a concentration of 10K celiraisaslolos3sPsi or 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 uL assay nedi um (Hans/ F-12 Modified (Mediatech # 10-080CV)

suppl emented w 0. 1% BSA) Test conpounds were diluted and 11 point curves
created at a 1000x concentration in 100% DMSO. | nmedi ately after addition
of assay nedia to the cell plates, 50 nL of the appropriate test conpound
ant agoni st or agoni st control curves were added to celll*Rhilaf #sNBsing a
Cartesi an Humm ngbi rd. Conpound curves were allowed to incubate at room
tenperature on cell plates for approximately 15 m nutes before addition of
a4 nM r- PEWAELL 1.Rk h-Ona., [l UM Eor.skol.i i F3917)
agoni st chal | eng{gﬁgéS P%J‘t%ﬂ?\lfgflﬁbnré@lgﬁ %r%‘?llisjr%ﬁ) a%(ﬁlrl}é{tlcehalétfﬂg? J-D A’(‘)ﬁﬁgm For skol i n,
a DVBO Medi a GERMOOFUVeAE P ] i Fersigdine [BYISEdtedia obritml, wetasirlesipsd ncl uded on

each plate. Aptifskaddidd Msucteed bn BLAHSS NBLSedldOvar, L@ JHeubate at 37 C,
5% CC2, 90% : i nAf}?ger incdbat kogg?gfr‘irpe%?sawc\f\bs renoved, and

\I?@for 5.5 - 6 _hours. _

cel | plates wEPEhRIHENY 3% 35E Al Gifat WY ORBET § o 6taurg, Mier (1Neliiat. ech

21-031- CV) . | mtda disyettledl, 9nd 20 plites QbrelwasiREPOSS &1 Wiy SbSs BYfd.8f 24,Pr onega
E3971 (dil ut egmi n d‘él—@lg 3f rqqm P‘Sj)é gtocE%?Z was_added to each wel nd pl ates
frozen at - 20 SR RIGARTY) BEr 0% 3clabdik 85ixdsaetce hyyrntisoPeomeset ri ¢ assay,
E)I ates w;ere t Bk dmeuadiir;aitﬂztb@mms]aeume{\aasua@daﬂfir}mczgﬁég;)gtgag@z'%ya@uffer
Pronega) was,padded t C ... Col or s.allowed to develop at 37 C, 5%
O02, 90% Rh for 1%9’“‘1%&5%% %%Mﬁh’ffﬁ?beF%§?8%§Hr%Cfféﬁ G PP ErBed The

cal ori netric f¢acrironrpasustopPad M dshaytbhtferdbldintdapRasafid@Qo kich/ wel i 1M

sodi um car bonglie c,fl alefo RN FacAUPLET @l 00, A, AR;8, SRegt rakgx M er opl ate

Reader (Ml ecul ar Devices). Da S analyzed in M¢rosoft”Ettel and
| CI EC50 cur ve'sasaPls sieng! appsirpdy The etlerindaicdiaz e wasiopped 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.,

Azx ASSAY DATA

Compound of Formuta A displayed surprising and unexpected selectivity for Ays over

ATl receptor antagonism.

Example | AsxGalX(uM) - ATGal2(iM)  Al/A,,

1. 00071 15 1056.34é

3 0.05 s4 108

4 0.0013 012 92.3077

T T e s e

6 00042 0.225476 53.6%47

e

. T U

9 0.0079 058 73.4177
10 00030 0 0197633333

L)
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A2A ASSAY DATA Conpound of Fornula A displayed surprising and unexpected
selectivity for i VA Over Al receptor antagonism Exanple A2AGl 2(1.1. M
Al Gal 2( uMyvOAL11ABA5110. 00717.5 1056. 34 0,012653! 2. 02815 180TAB2010/0835%4 4108
0, 00130. 12 92. 3077 50.0170.92 54.1176 60.00420. 225476 53.6847 70.0170. 87
51.1765 80. 00560. 56100

PRD 3127 USNP

WL 0018, 1 555556

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

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

Al publications disclosed in the above specification are hereby incorporated by

reference m full.
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90. 00790. 58 73.4177 100.0030.19 63.3333 PRD 3.127 USNP While the

foregoi ng specification teaches the principles of the present invention,

wi t h exampbesisassided for the purpose of illustration, PCI/useéto/obas94
understood that the practice of the invention enconpasses all of the usual
vari ations, adaptations and/or nodifications as cone within the scope of
the followwng Cains and their equivalents. Al publications disclosed in
t he above specification are hereby incorporated by reference in full. PRD
3127 USNP wherei n:

PRD 3127 USNP

We Claim:

1. A compound which is:

R N
N=(
Rs A
wherein:
X is C=0;

R, is phenyl;
Rsis NHy; and

R; is heteroaryl;

said arylindenopyrimidines of Formula A are selected form the group consisting of:
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Xis C0; R2is phenyl; R4 is NH2; and R3 is heteroaryl; said
aryl i ndenopyrimdincs of Formula A are selected formthe group consisting
of : PRDVORBT/038NP  NC PCT/US2010/053594

PRD 3127 USNP
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NN PRD 3127 USNP PRD 3127 USNP and sol vates, hydrates, tautomers, and
phar maceutically acceptable salts thereof; 2. A pharmaceutical conposition
conpri si yoaotanspaund of Claim 1 and a pharmaceuti cal | y pataspeialoszsocarri er.
3. A nethod of treating a subject having a disorder aneliorated by

ant agoni zi ng Adenosine _NI A receptors in appropriate cells in the subject,
whi ch conprises admnistering to the subject a therapeutically effective
dose of a conpound of Claiml.

PRD 3127 USNP
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PRD 3127 USNP 4. A nethod of preventing a disorder aneliorated by

ant agoni zi ng Adenosine Al A receptors in appropriate cells in the subject,
conpri si yoadnyosdateri ng to the subject a prophyl acti calPCy/ustédiensisve dose
of a conmpound of Claim1l either preceding or subsequent to an event
anticipated to cause a disorder aneliorated by antagoni zi ng Adenosi ne A2A
receptors in appropriate cells in the subject. 5. The nethod of Cdaim3
conprising adm nistering to the subject a therapeutically or
prophylactically effective dose of the pharmaceutical conposition of Caim
2. 6. The nmethod of Claim4 conprising adm nisteri ngpglgﬁqlaqjs&@bj ect a
therapeutically or prophylactically effective dose of e pharnaceuti cal
conposition of Claim2. 7. The nethod of Claim3, wherein the disorder is
a neur odegenerative disorder or a novenent disorder. S. The nmethod of Caim
3, wherein the disorder,+s selected fromthe group consisting of

Par ki nson's Di seaseQ ngton's Di sease, Miltiple System Atrophy,

Corti cobasal Deg , Alzheiner's Disease, or Senile Denentia. 9. The
met hod of d ai 4~xheyein the disorder is a neurodegenerative disorder or
a novenent disorider y=¢10. The nethod of Claim4, wherein the disorder is
sel ected from 1 groug,consi sting of Parkinson's Disease, Huntington's

D sease, Multi NSyst em At rophy, Corticobasal Degeneration, Al zheiner's

D sease, or Senille Denentia. 11. The method of C aim 3, wherein t he

di sorder is Parkimson's Disease. 12. The nethod of Caim3, wherein the

di sorder is addiction.

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

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 Aaa receptors in appropriate cells in the subject, which comprises
administering to the subject a therapeutically effective dose of a compound of

Claim 1.
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13. The nmethod of Caim3, wherein the disorder is Attention Deficit
Hyperactivity Disorder (ADHD). PRO 3127 USNP 14. The method of Caim3,
wherei n twe 2diwssder is depression. 15. The nmethod of Crairms3)iombeEpei n t he
di sorder is anxiety. 16. The method of Caim3, wherein the disorder is

m gr ai ne.

PRD 3127 USNP

4. A method of preventing a disorder ameliorated by antagonizing Adenosine Ay
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 Aj4 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

prophylactically effective dose of the pharmaceutical composition of Claim 2.

7. The method of Claim 3, wherein the disorder is a nevrodegenerative 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, Corficobasal

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, 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 Discase.
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).
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PRD 3127 USNP

14. The method of Claim 3, wherein the disorder 1s depression.

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

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



