WO 03/ 048165 PCT/ US02/ 37710 5 ADENCSI NE Al a RECEPTOR ANTAGONI STS CROSS
REFERENCE TO RELATED APPLI CATION This application clains priority to U. S.
Provi si omab odppdibtat i on 60/ 334, 342, filed 10 Novenber 30pPCZAGH2/3BACKGROUND
This invention relates to adenosi ne A2a receptor antagonists, the use of
said conpounds in the treatnent of central nervous system di seases, in
particul ar 15 Parki nson's di sease, and to pharnaceutical conpositions
conprising said conpounds. The invention also relates to a process for
preparing the pyrimdine derivatives of the present invention. Adenosine
is knowmn to be an endogenous nodul ator of a nunmber of physi ol ogi cal
functions. At the cardiovascul ar system |l evel, adenosine is a strong 20
vasodj | ator and a cardi ac depressor. On the central nervous system
adenosi ne i nduces sedati |yt 1 ' ffects. On the
respiratory system dﬁﬁggﬂﬁgbkgéﬂtggc%ﬂ%ﬁiﬁ&@i: '&Hékﬁgg At the kidney
level, it exerts a biphasic action, inducing vasoconstriction at |ow
concentrat|ons and vasodll. Io Adenosi ne acts as a

| i pol ysi =4 ~ aggregant on 25 platel ets.
Adenosi ne act igfis hE I'E%‘i’lbﬁtc%.ﬁ td‘Ues aﬁrfdv%"bﬁw i pEAicT e0/B3aEY ARYY
specific receptors |ch b he famly of receptors coupled wWith G
pr ot & ns.Nov@inoadredfd, Z01and pharnacologlcal studi es, together with advances
in nmol ecul ar biology, have allowed the i dentification of at |east four
subt ypes of adenosine 30 receptors: A, A2a, A2b and A3. A and A3 are

hi gh- af f iIBACKGROUNB ti ng the activity of the enzyne adenyl ate cycl ase,

and Al a and waffinity  sti i

enzyme. Anal ogdioIaaGB o nie dbiadePos i At gfeR 0F afflbbisid b s RETR
A2a, A2b c@ﬁ@bo%dsaﬁ @R eeatrh@veofalemtrabagvoud ey bici dtiea§e$ dntpavicudart agoni st's
for the A2a receptor are of pharnmacol ogi cal interest 35 because of their

redué®d |Féar5|nsgﬂ ssila%a%fa@étt@ phamagauticah cpmPOsIPDs GOMBISINh$aI4 a WO

03/ 04816 2/ erties
and sti mioat e‘{@?%m unc Q%ﬁg@fﬁtﬁﬁne%\?l)g? g?ga a?% Etﬁé%%gﬁélﬁga
receptor&jaiivetlmﬁeﬁme presémtghveiﬁrmu ty in the basal ganglia, known to be

inmportant in the control of novenent. Hence, t agoni st can i nmprove
mot or i npai r meMIENASg i§ M@Wbt&etbeeﬂ@teé‘PP%”W%B‘é’g@%qg”gﬁaQE’"%’GIBQ?H nson' s
di sease, Jﬁ‘ﬁ/@ldl QqﬁﬂéﬂlcﬁﬂsasAt'tHe@aF&B{/é‘?dulér Ss8qA el AU HvEHERSLSrohg
organic Orli ome xant hi ne-rel ated conpounds have been found to be A

r ecept or mbddahovend ancardiaci depsessond Grathehcerdral mervasis- systemi a@emunds

have beennéggensdsédoatlve, gnxnolytlc and antiepileptic effects. On the respiratory system,

adenosine induces bronchoconstriction. At the kidney level, it exerts a biphasic
action, inducing vasoconstriction at low concentrations and vasodilation at high doses.
. Adenosine acts as a lipolysis inhibitor on fat cells and as an antiaggregant on
25 platelets.

Adenosine action is mediated by the interaction with different membrane
specific receptors which belong to the family of receptors coupled with G proteins.
Biochemical and pharmacological studies, together with advances in molecular
biology, have allowed the identification of at least four subtypes of adenosine

30  receptors: A4, Aza, Azp and Az. Aq and Agj are high-affinity, inhibiting the activity of the
enzyme adenylate cyclase, and Az, and A, are low-affinity, stimulating the activity of
the same enzyme. Analogs of adenosine able to interact as antagonists with the As,
Aza, Azp and Az receptors have also been identified.

Selective antagonists for the Az, receptor are of pharmacological interest

35 because of their reduced level of side affects. In the central nervous system, Az,



hi gh A2a affinity with varying degrees of A2a vs. A, selectivity.

Triazol o-pyrimdi ne 10 adenosi ne A2a receptor antagonists wth different
substi t utworsassiehe 7-position have been disclosed previ @axiusp2/81m0 exanpl e
in WO 95/01356; US 5, 565, 460; WD 97/05138; and WD 98/52568. SUMVARY COF THE
| NVENTI ON 15 This invention relates to chrpounds havi ng the structural
formula A°A- N2 QY N5 .NNR X N A or"a pharnaceutically acceptable salt
or solvate of said corrpound wherein: Ris selected fromthe group

consi st 'égmlté’éorﬁ?stsfdérna}%&}e antﬁep?&%ﬂYEropé%e@&ﬁh hniateZdgRitvexaretons: .

R -pyrroly and R2-aryl i's a piperidinyl, pyrrolidinyl
or azeparm¢re@weumam tias shownythabzqtecepioas gre prasiest i higb stenstty frwinesRset ent

b t X the N a of th I
byt ol | disaRlier o bF BpauaTt BIERPEel f tielefl bee dr SHETHE (he
same or (Bahflﬁﬁﬁﬁ\t/e nRASr N@lrmmmﬁﬁdrwdéﬁw&ﬁﬁb HiseabéHeuH eyp
consi sting of hydrogen, cycloal kyl, cycloheteroal kyl, am no, ary

aral kyl , Frmmsoarswnse@wpeml@dsmeom asdn dyeheimacs, disgagsx@nd p&w@&s}%ﬁ Rloxy,
cycl oal kyI al kox acyl oxy, al kyl am no, acyl am no, al kyl sul f onanm no,

al kyl am e Péﬁgf di al kyl am nosul fonyl, NH2SC2-, and hydroxy; WO

03/ 048165 PCT/S&HB/xéﬁﬁﬂﬂe r@atel ¢<ﬂndomm:|s4ha\l%1bé@1 ﬂou’hdstob:m Al reeiptor seectivenay
be the sane or different, and are g_ngendentl sel ect ed f{ om,t h% group
consi st i rigtagonisigr @Q@%a“ﬁ’l g and aes- X @éﬁ vepeensfopnditq have

bstit f tl
substi U7 rnz%’\’affﬁﬁﬂ iy R Jgagf%.hpstl fé  Of AQ Js 2, %@iecn@fe,f ﬁtﬁszowmﬁﬁa\.ﬂ@n .

sel ected hy rogen 3,_hal ogen,
al koxy, atdnosine Aj.ketaptonantagopishsrimtb,difiérent subtftmmm dbthe 7-position have

Anot ner SGpASgPsehey v oheranaiect Vo SRTaRh LR PeafSlo At on 1o
conpri si igy/@HE3D randPN o8Mpsikeds of formula A preferably with one or nore

pharmaceutical |y acceptable carriers. Preferably, the pharmaceuti cal
conposition conprises a therapeutically effective anount of one or nore

conpound spect of the invention relates to a

phar maceutt RREORT n\9|t5pﬁr R sing one or nore conpounds of fornula A
i n cegrbi nat i orMTHi$ i&stioh ablates 16l ddmpdundyteaving thy stragerd forkmgavA t o be
useful in the treatnent of Parkinson' s disease,

NH,
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or a pharmaceutically acceptable salt or solvate of said compound, wherein:

pd

R is selected from the group consisting-of R'-furanyl-, R'-thienyl-, R'-pyridyl-,

20 R'-oxazolyl-, R'-pyrrolyl- and R*-aryl-;

Xis -(CH2)n-;

Y is a piperidinyl, pyrrolidinyl or azepanyl group with an aryl or heteroaryl
moiety fused to two adjacent carbon atoms on Y, wherein X is attached to the N atom
of the piperidinyl, pyrrolidinyl or azepanyl group;

25 Q is 1-4 substituents, which can be the same or different, and are
independently selected from the group consisting of hydrogen, cycloalkyl,
cycloheteroalkyl, amino, aryl, aralkyl, heteroaryl, alkyl, CF3, CN, halogen, NO, alkoxy,
alkoxyalkoxy, cycloalkylalkoxy, acyloxy, alkylamino, acylamino, alkylsulfonamino,

alkylaminosulfonyl, dialkylaminosulfonyl, NH,SO,-, and hydroxy;



preferably with one or nore pharmaceutically acceptable carriers.
Preferably, the pharnaceutical conposition conprises a therapeutically

ef f ect i vewarmiomicdf one or nore conpounds of formula A Aaotuser/3aspect of
the invention relates to a method of treating central nervous 20 system

di seases such as depression, cognitive Q%seases and neur odegenerative

di seases such as Parkinson's di sease, sehile denentia or psychoses of
organic origin, or stroke, conprising adm nistering one or nore conpounds
of formula A t0gsq toPatient in need of such treatment. Preferably the nethod
is drawn to treating’ Parkinson's disease conprising adm nistering one or
nmor e conmpoundR'dé 1£Dsubstitudntsowhichempgittiedhe sameneedifiererstuend areat nent .

Pr ef blLy, th f ] ff I dmi ni st d
s ot nertaRanceally soloeieet FPTw e BEHe caroBne B hiopeR b Gha PSFSPR o
A. Anot heyoaspget of the invention relates to a method of treating

Par ki nson's”' di sease conprising admnistering to a patient in need of such
treatfrent a cdiflis a3 substitaents; whistomaytbedhesammer differenteand@@®unds of

Cc
di sease, FETSRARYY selBiEHTHE I dBfhsRsPyheSr hiFRLER bRl iR BrBIER7
monoam neNOXiHang, atylpgy, BIKWARIRD), acglahiié, slkgsulmarthiasealkyrimibbsulforyDC! ) ,

or a catechol - O net hyl transferase fCC]\/IT) inhibitor. Preferably, the WO
03/ 04816@'&*@'ﬁ%@uﬂé‘ﬂ¥banﬂn%@$ﬁv@ﬂdd’Wé’r‘b’FY'-corrpounds of formula A

adm nistered | Orofl‘nw%rggsrﬁe%?w trﬁelallnk/éinﬁt{r{ f‘e?%t}eg?% aaﬂﬁﬁfmacghtieé\eco%pd(;gﬁfcﬁ\n ‘e

conpounds of S aspec e ‘1 nvention, one
conmpesndcopdprisingrohe ocAnword congpamdsmfdomniiarA, refer&bly kviticome sr ageat s can

be adm ni stered simyltaneously, concurrentl r entiaglly in separate
dosage 5 RASFECeVAaY AGEBRIEPIS,EHERTS o eI Jis PhaImAcr el coppgsiion
conpri si Qﬂ)n?p({is%@aef FRESME IRy eFBBOR AinBlAt 606ndisEmidie BAHIURHS &R fdrendls @at

Par ki nson" s 'di sease, erein said conposition conprises one or nore
conmpounds of fAnotikmashech oéther inventien rlatesde @apharaiacguticalagomnsitiatar ri er s,

S T L L e e
st rugs ur and & Mbtedadentd kn@wN th Bé dE:fulinthe XritrhenbPPamiriori 1diBeage, Y and Q
are as defined above. In a preferred enbodinent, Y is
preferably with one or more pharmaceutically acceptable carriers. Preferably, the
pharmaceutical composition comprises a therapeutically effective amount of one or
more compounds of formula A.
Another aspect of the invention relates to a method of treating central nervous
20  system diseases such as depression, cognitive diseases and neurodegenerative
diseases such as Parkinson’s disease, senile dementia or psychoses of organic
origin, or stroke, comprising administering one or more compounds of formula A to a
patient in need of such treatment. Preferably the method is drawn to treating
Parkinson’s disease comprising administering one or more compounds of formula A to
25 a patient in need of such treatment. Preferably, the amount of one or more
compounds of formula A administered is a therapeutically effective amount of one or
more compounds of formula A.
Another aspect of the invention relates to a method of treating Parkinson'’s
disease comprising administering to a patient in need of such treatment a combination
30 or association of one or more compounds of formula A and one or more agents useful
in the treatment of Parkinson’s disease, for example dopamine, a dopaminergic
agonist; an inhibitor of monoamine oxidase, type B (MAO-B), a DOPA decarboxylase
inhibitor (DCI), or a catechol-O-methyltransferase (COMT) inhibitor. Preferably, the



4117123 ZAA2zAAA~Az 11\ Z61 | Z5, 2 Z ZAM4 A3 ~Z5 A4 3 ~Z6'
A A3 Mmm or or 20 wherein Al is NNX and A2 and A3 each are CR4R5, or
Al and A3weaci4ss® CRAR5, and A2 is N-X, or Al and A2 eaclrCarisSotLZB4iRb, and
A3 is X, A4 is CR4R5; WO 03/048165 PCT/US02/37710 5 Z1, Z2, Z3 and Z4 ,
whi ch can the sane or different, are each independently selected fromthe
group consisting of N and CR3, provided that 0-2 of Z1, Z2, Z3 or Z4 are N
and the remainder are CR3; Z5 is NR5,0, Sor CR4R5; 5 Z6 is N or CR3; Z7
is Nor G, rr{'dfgn%fbﬂdbtrﬁ&&{nciﬁf@frpﬂn&e/zadﬁﬁmb%ré@hsesttﬁ& pr(egﬂaatu AR
consisting O rogen, oal kyl', am no, ary het er oa - C6- al kyl
CF3, CN, dmbmgeﬁ onki(gt, mﬁ‘;e wnabkmts/of ormG0& Acyh d:rxry aspecGok- the@n\eﬂrltrphanﬂﬁo

C, - Co- | C, - Co- al | kyl am | f
Co- di ai kP SRPRACTPHTAS ONAETSEA S e /i ok oS RURESPBG F9T Fre
group coryd §&Mﬂﬂst@?e&‘éﬁﬂ*[}mﬂ’ﬁ%ﬁ@ou§l¥dé6ﬁ6(ﬁ‘r‘elﬁﬁg or ak entgeglgl ik $epardtd doBagé Ky!

Cl- C6- al koxy, CF3 ogen, - hydr oxy, R5 Is hydrogen or
Cl- C65 al Kgtms. 15 As used here| n, the following terns are used as defined

belowunless therwi se indicated. "Patient” inc man and

ani ol 5. v i RE ahd et i irvsT D Flainn B K SRR 0™ ATy -

means _an marﬁﬁ@buﬁcmb@hmrtm fOF Q5@ inborabinatiyn be trelt Raghihser's dseasehed and
conprising about 1 to about 20 carbon atons in the chain. Preferred al kyl

groups coveren $aid GomMPasHicaAIMPISESaNHBhMOre §eMAPUNAE of fiefmia s 0ge or
preferre rgﬂr""en!é%ernnﬁggé%g%?lﬁg%&?ﬁgaﬁg%‘érne]rsté’hcf"BHé'br %&%r%ﬁté‘hé’éﬁl rnrthbhe

chai n. nore 1ower alkyl gr such as hyI
et hylio or tpsaament obParkinsacdhididetsea 25 |inear al kyl chain. "Lower alkyl"

means a group having about 1 to about 6 carbon atons in the chain which
may be straight or branched. The term "substituted al kyl”™ neans that the

al kyl grqy@-rglﬁy#__:fﬁgg@mpﬁgl\ed by one or nore substituents which nay be

t he sa ubstituent being independently sel ected from
t he This invention relates to compounds having the structural formula A

NH2

¢ Lo
Y\ NN >_R
X—'N\

N=

wherein R, X, Y and Q are as defined above.

15

In a preferred embodiment, Y is

4 1 7 A 7 Al
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m m or m

or
20
wherein A" is N-X, and A? and A® each are CR*R®, or
A" and A% each are CR*R®, and A?is N-X, or
A" and A? each are CR*R®, and A’ is N-X;
A'is CR'R>;



group consisting of halo, alkyl, aryl, cycloal kyl, cyano, hydroxy, alkoxy,
al kylthio, 30 ami no, -NH(al kyl), -NH(cycloal kyl), -N(alkyl)?2, carboxy and
-C(O O alwglos/oMans | i mting exanpl es of suitable al kyl gr@eapasonsiude

met hyl, ethyl, n-propyl, isopropyl, n-butyl t- butyl, n-pentyl, heptyl,
nonyl, decyl, fluoronethyl, trifluoromnet and cycl opropyl nethyl. WO

03/ 048165 PCT/ US02/37710 6 "Hal 0" neans fI uoro, chloro, brono, or iodo
groups. Preferred are fluoro, chloro or brono, and nore preferred are
fluoro and chiprgz sl PEenunBflim (Heloithd r offiioht, Bfe eBERIHdkpendbntipdi ne.
Preferred are Tl Uorrmne, Yv I ne or brom ne, and nore pref erre ar €

fl uori ne sebetted fron ﬂmg@ub@dm@hgmahana@%ﬁ pydvided tirad Op2 ohZMA > on*

al kyl group revi ously cribed. Non-linmting exanples of suitable
al koxy gr%@&apaé'l’éé%mﬁ’@@ﬁbﬁfﬁ 8Eat%hoxy, n- propoxy, isopropoxy, n-butoxy and
hept oxy. The bgnd NF@" 0 Q@Cﬁqgwml ety is through the ether oxygen. "R ng
system substituent” rreans tituent attached to an aromatic or non- 10
aromatic ring &Gylsﬁ‘ém ch, for exanple, replaces an avail abl e hydrogen on
the ring syst ystem substituents may be the sane or different,
each being inogm@r@%gﬁi sel ected fromthe group consisting of aryl,

het er oaryl , ar,ﬂllgﬁh integsyfranyd to 2ar al kenyl, het eroar al kyl, al kyl heteroaryl,
het er oar al kenyl drog%ﬁ hydroxyal kyl , al koxy, yl oxy, aral koxy, acyl,
0

aroyl, halo, Feles e Henaropp cms@%y@aafMﬂsﬂgen15>/%lp9l|kb5&98b\'ﬁ%oafy|
| k |
Al kyl sul ff tgfo%gﬁ‘sdéﬁ Rl PPERGN, Rabost, NPBY Gy CIAIRO O CHabAR, - Co

het engar ydlkylamino,aaCkutylamino, f@{-egaa(ydﬁdtfphamnm, CCy@baﬂdqu:hmosylﬁbmd.l (Eenyl ,
het er ocycl yl., heter OCZ l enyl . Y1Y2N-, Y1Y2N-al kyl -, Y1Y2NC(O) - and
Y1Y2NSO2-Co-Risdfyiamines 'g‘HEV H e BYIOXKe or different and are

i ndependent | y e ses%q@ae<]f1 fa&f@e QBRHELrRRRAG DY herdfor? Ay amen anal elky!,

aryl, and aral Ky nmeans a non-ar onatl ¢ nbno- multicyclic
ri ng syst@wCeatiyl,iGi- Gg-allamyuCFa, (EU ha@genlbydjaxbcaﬂdaN@rman@r ef erabl y about
5 to about 10 @ on atoms rred cycl oal kyl rings contain about 5 to
about 7 r| ng ?ﬂ)gs 'F tan be optionally substituted wth one
or mgee "ring system substltuents whi ch nmay be the 25 sane or different,

and are as defined above. Non-linmiting exanples of suitable nonocyclic

cycl oal kyl s i nd$ uaed by@nmﬁh@@llownegde@p%ﬁfeyusect%ﬂ@ﬁ@ﬁ?lbelwén@ﬁépt yl and

the |ike. exanpl es of suitable nultlcycllc cycl oal kyl s i ncl ude
1-decal i nOtngN'%%(r;ar&ﬁ%ﬂgdadanantyl and the like. "Aryl" neans an aromatic

monocyclic or "Rdtiehtyintludes both Byrmaamandosmimats.ng 30 about 6 to about 14
carbon atoms, preferably about 6 to ab%ut 10 carbon atons. The aryl group
can be opti onalMang’l%s’PP?ﬁ% bemansranshethsf maspmalian agiraglst em substi t uent s”

R T A i
branched and comprising about 1 to about 20 carbon atoms in the chain. Preferred
alkyl groups contain about 1 to about 12 carbon atoms in the chain. More preferred
alkyl groups contain about 1 to about 6 carbon atoms in the chain. Branched means
that one or more lower alkyl groups such as methyl, ethyl or propyl, are attached to a

25 linear alkyl chain. "Lower alkyl" means a group having about 1 to about 6 carbon
atoms in the chain which may be straight or branched. The term "substituted alkyl"
means that the alkyl group may be substituted by one or more substituents which may
be the same or different, each substituent being independently selected from the
group consisting of halo, alkyl, aryl, cycloalkyl, cyano, hydroxy, alkoxy, alkylthio,

30  amino, -NH(alkyl), -NH(cycloalkyl), -N(alkyl),, carboxy and —C(O)O-alkyl. Non-limiting
examples of suitable alkyl groups include methyl, ethyl, n-propyl, isopropyl, n-butyl, t-

| butyl, n-pentyl, heptyl, nonyl, decyl, fluoromethyl, trifluoromethyl and
cyclopropylmethyl.



WO 03/048165 PCT/ US02/37710 7 "Aral kyl" neans an aryl-alkyl- group in
which the aryl and alkyl are as previously described. Preferred aral kyls
conpri se woloomesical kyl group. Non-limting exanples of swecrashmianal kyl
groups include benzyl, 2-phenethyl and naphthal enyl nethyl. The bond to the
parent noiety is through the alkyl. 5 Heferoaryl neans a single ring,

bi cyclic or benzofused heteroaromatic group of 5 to 10 atons conpri sed of
1 to 9 carbon atons and 1 to 4 heteroatons independently selected fromthe

group consi stiqg, of %'ang)ﬂﬁgf% Shidkb %o ,&rfﬁ%oogtbgtpgr PRSierda 418ubRs st

adj acent oxygen and/or sulfur atons. Thé car nms or heteroatons can
be opti or@lbrpngy asdirmotecprefevrak adefuarb andechlomy ni trogens are al so 10

el e T e O o L G0 I OB SUBS Y BB U950
pyrazol ylgnidgid gnzsu!dfhipe,t%@Mr&'pfefeirr%@ltéxﬂa%%'rmb,anhm'rﬁ&ii@ezpl yl, pyrazinyl,

pyrimdyl, pyridazinyl and triazolyl. ampl es of bicyclic heteroaryl

groups are napWikoxyl dydanseargalkyltO- graup in, Which ithe dicybarpuipdg las previously
ido[2,3]limd Lyl. . id i mdir 7- i.ndol

Do ve oA Sy SRS e o AR R gBIAER 5.

pht hal azifplopdignEsebRigdy! nbutxy: and hepRPITHEBYhd to Benparend ariktylis

benzof uranyl, bénzoxazolyl and benzofurazanyl. Al positional isoners are
cont enpl dheatighethg. ether xgedy| , 3-pyridyl and 4-pyridyl. The term
"optionally substi . - DL I it i ' ified
groups, radi ca?@ﬁ%%y&n%ﬁ‘eﬂ%gﬂ?eﬂ EFLe%R? &%@%@g@?gﬁbw?hﬁ?iﬁggg rtngﬂ
enconpas saranftiedingg systempmvticmdgor bramplee cefloees angvaikatsathydrogerhen dpedng i ed
amounts, as wel| as an prgduct which results, di rﬁfectl or 'bndi rectly,

fr om contysiRMoRiNg Sysiem Syestiueats Wﬁ‘(}jrb@di‘érﬁaén‘? Are @@E%@P?ri‘ 8% nount s.

Pr odr ugs ; ioki J N, &

cont el o aoP R SRRt B e Isting Of SRR RIDAYE oRAE, Rylary!

y
conpound araltkenyl, hieterdataikybr alsylhsteroavyl, dieteropatkerytvi midsoxyathydroxyalkyl,subj ect ,
under goes_,chem cal conversion b bolic aqr_chemcal pmo ield
a corrpourfﬂ&%’fy’%ﬁm’frﬂk%y’fcy%ﬁ?%ﬁ%’aop't@ogﬂﬁ% C@ﬁé&@’o%‘“ﬁ&?@%ﬂ&@i gn of
prodnsigs 4 hdag, bralkoxyda A, WonyBlaeyib@foriyl chele kgrylgsifdvay,el
Del i \}Sejry é@??g%ﬂb?}? 8?) _\%ﬁytjnemw oﬁmﬁe OR}/C%;.’ 300_ rrpos?%r?hy S_erm, and in
Bi or ever sallsylsuifiayl pedsuliiny oratgraasyisgifinyly abgithiocandthip. beterrgpiitdio.ed. |

ncor por AteloRBEE ki Gerai0RRE, B BRI B RRER nEl S b el 5 °
" Sol vat e"YmezNﬂ;SYﬁHNWB(P/IG,a%WG)_ahh@YYM_;NSOQQWWQ'M Yf atdiis mawieatieon wi th
one or nore solvent nolecules. This physical association involves varying

degrees ofame Qidiffeapt s areindepsRdely saleeird diomy the arperPistiting Ry, 1 n
certgjn i rgggﬁ,sam%e/awﬁqn\gaé@ i1l be capable of isolation, for exanple
e

when “one re so nol ecules
"Cycloalkyl" means a non-aromatic mono- or multicyclic ring system comprising
about 3 to about 10 carbon atoms, preferably about 5 to about 10 carbon atoms.
Preferred cycloalkyl rings contain about 5 to about 7 ring atoms. The cycloalkyl can be
optionally substituted with one or more "ring system substituents” which may be the
25 same or different, and are as defined above. Non-limiting examples of suitable
monocyclic cycloalkyls include cyclopropyl, cyclopentyl, cyclohexyl, cycloheptyl and
the like. Non-limiting examples of suitable multicyclic cycloalkyls include 1-decalin,
norbornyl, adamantyl and the like.
"Aryl" means an aromatic monocyclic or multicyclic ring system comprising
30 about 6 to about 14 carbon atoms, preferably about 6 to about 10 carbon atoms. The
aryl group can be optionally substituted with one or more "ring system substituents”
which may be the same or different, and are as defined herein. Non-limiting examples

of suitable aryl groups inc!"ide phenyl and naphthyl.



5 are incorporated in the crystal lattice of the crystalline solid.

"Sol vate" enconpasses both sol ution-phase and isol atabl e sol vates.

Non- | i m twog3s@xaapl es of suitable solvates include ethan®caieEss?/37710

met hanol ates, and the |ike. "Hydrate" is a solvate wherein the sol vent

mol ecul e is H20 "Effective anount" or "therapeutically effective anount" as
used herein nmeans 10 an anmount sufficiéent to treat central nervous system
di seases such as depression, cognitive di seases and neurodegenerative

di seases SUCH ARl He@ﬁﬁ?%n afy- kg rourgﬂ\jvh%rmjér%g#lifaﬂdaémylI%%!%@OSGS of

organic origin ferab utica ctive amount of
active compidnsly ideseribed. tPrthrEecbéraﬂ«ydmrapnw adawer alkglegrbupniNoadioniting. 1 ny

CompoundSXMPGT ALTAIaRIS Bralod ARt e R4 2 et AW scope of thi <
| nvent | ofoBRIALRIRRIY Trd BIREWtherbarkht Mdiéty s by ticampter st ood to.
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Prodrugs and solvates of the compounds of the invention are also
25 contemplated herein. The term "prodrug", as employed herein, denotes a compound
that is a drug precursor which, upon administration to a subject, undergoes chemical
conversion by metabolic or chemical processes to yield a compound of formula A or a
salt and/or solvate thereof. A discussion of prodrugs is provided in T. Higuchi and V.
Stella, Pro-drugs as Novel Delivery Systems (1987) Volume 14 of the A.C.S.
30 Symposium Series, and in Bioreversible Carriers in Drug Design, (1987) Edward B.
Roche, ed., American Pharmaceutical Association and Pergamon Press, both of

which are incorporated herein by reference thereto.
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zwitterions ("inner salts") may be formed and are included within the term "salt(s)" as
used herein. Pharmaceutically acceptabie (i.e., non-toxic, physiologically acceptable)
salts are preferred, although other salts are also useful. Salts of the compounds of the

25 formula A may be formed, for example, by reacting a compound of formula A with an
amount of acid or base, such as an equivalent amount, in a medium such as one in
which the salt precipitates or in an aqueous medium followed by lyophilization.

Exemplary acid addition salts include acetates, adipates, alginates, ascorbates,

aspartates, benzoates, benzenesulfonates, bisulfates, borates, butyrates, citrates,

30  camphorates, camphorsulfonates, cyclopentanepropionates, digluconates,
dodecylsulfates, ethanesulfonates, fumarates, glucoheptanoates, glycerophosphates,
hemisulfates, heptanoates, hexanoates, hydrochlorides, hydrobromides, hydroiodides,

2-hydroxyethanesulfonates, lactates, maleates, methanesulfonates, 2-
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naphthalenesulfonates, nicotinates, nitrates, oxalates, pectinates, persulfates, 3-
phenylpropionates, phosphates, picrates, pivalates, propionates, salicylates,
succinates, sulfates, sulfonates (such as those mentioned herein), tartarates,
thiocyanates, toluenesulfonates (also known as tosylates,) undecanoates, and the
like. Additionally, acids which are generally considered suitable for the formation of
pharmaceutically useful salts from basic pharmaceutical compounds are discussed,
for example, by S. Berge et al, Journal of Pharmaceutical Sciences (1977) 66(1) 1-19;
P. Gould, International J. of Pharmaceutics (1986) 33 201-217; Anderson et al, The
Practice of Medicinal Chemistry (1996), Academic Press, New York; and in The
Orange Book (Food & Drug Administration, Washington, D.C. on their website). These
disclosures are incorporated herein by reference thereto.

Exemplary basic salts include ammonium salts, alkali metal salts such as

sodium, lithium, and potassium salts, alkaline earth metal salts such as calcium and

‘magnesium salts, salts with organic bases (for example, organic amines) such as

benzathines, dicyclohexylamines, hydrabamines (formed with N,N-
bis(dehydroabietyl)ethylenediamine), N-methyl-D-glucamines, N-methyl-D-
glucamides, t-butyl amines, and salts with amino acids such as arginine, lysine and
the like. Basic nitrogen-containing groups may be quarternized with agents such as
lower alkyl halides (e.g. methyl, ethyl, propyl, and butyl chlorides, bromides and
iodides), dialkyl sulfates (e.g. dimethyi, diethyl, dibutyl, and diamyl sulfates), long
chain halides (e.g. decyl, lauryl, myristyl and stearyl chlorides, bromides and iodides),
aralkyl halides (e.g. benzyl and phenethyl bromides), and others.

All such acid salts and base salts are intended to be pharmaceutically
acceptable salts within the scope of the invention and all acid and base salts are
considered equivalent to the free forms of the corresponding compounds for purposes
of the invention.

Compounds of formuia A, and salts, solvates and prodrugs thereof, may exist
in their tautomeric form (for example, as an amide or imino ether). All such tautomeric
forms are contemplated herein as part of the present invention.

All stereoisomers (for example, geometric isomers, optical isomers and the like)
of the present compounds (including those of the salts, solvates and prodrugs of the
compounds as well as the salts and solvates of the prodrugs), such as those which

may exist due to asymmetric carbons on various substituents, including enantiomeric
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forfns (which may exist even in the absence of asymmetric carbons), rotameric forms,
atropisomers, and diastereomeric forms, are contemplated within the scope of this
invention. Individual stereoisomers of the compounds of the invention may, for
example, be substantially free of other isomers, or may be admixed, for example, as

5 racemates or with all other, or other selected, stereoisomers. The chiral centers of the
present invention can have the S or R configuration as defined by the IUPAC 1974
Recommendations. The use of the terms "salt", "solvate" "prodrug” and the like, is
intended to equally apply to the salt, solvate and prodrug of enantiomers,
stereoisomers, rotamers, tautomers, racemates or prodrugs of the inventive

10 compounds.
Non-limiting examples of compounds of the present invention include, but are

not limited to, compounds selected from the group consisting of
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In a preferred embodiment, the compounds of the present invention have an Az, K; of
< 20nM, and an A;/Ay; of > 40. A2a Ki is a binding constant which represents a

compounds' binding affinity toward the adenosine A2a receptor. Lower numbers
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indicate greater binding affinity. A1/A2a is the ratio of the A1 Ki over the A2a Ki. This

ratio represents the selectivity of a compound to bind to the adenosine A2a receptor

vs. the adenosine A1 receptor. Higher numbers indicate greater selectivity toward the

adenosine A2a receptor.

5 Non-limiting examples of compounds in this embodiment include compounds

selected from the group consisting of
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In a more preferred embodiment, the compouvnds of the present invention have
an Az; K; of < 10nM, and an A4/A,, of = 80. Non-limiting examples of compounds in

this embodiment include compounds selected from the group consisting of
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an even nore preferred enbodi nent, the qnpounds of the present invention
have an A2a K; of < 5nM and an A /A2a“of ? 100. Non-limting exanpl es of
conmpounds in this enbodi nent include conpounds selected fromthe group 5
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In an even more preferred embodiment, the compounds of the present
invention have an Az, K; of < 5nM, and an A1/A,; of > 100. Non-limiting examples of
compounds in this embodiment include compounds selected from the group

5  consisting of
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22 These conpounds possess antagoni sti c %lCtIVI ty at Ala receptors and are
useful in the treat nent of Parkinson' s“4i sease and depression. They may be
used al one, conbi nation or in association with dopam nergic agents such
as L-DOPA or ; ¥ 0N
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5 Another aspect of the invention relates to a pharmaceutical composition

comprising one or more compounds of formula A, preferably with one or more

pharmaceutically acceptable carriers. Preferably, the pharmaceutical composition

comprises a therapeutically effective amount of one or more compounds of formula A.
Another aspect of the invention relates to a pharmaceutical composition

10  comprising one or more compounds of formula A in combination or association with
one or more agents known to be useful in the treatment of Parkinson’s disease,
preferably with one or more pharmaceutically acceptable carriers. Preferably, the
pharmaceutical composition comprises a therapeutically effective amount of one or
more compounds of formula A.

15 Another aspect of the invention relates to a method of treating central nervous
system diseases such as depression, cognitive diseases and neurodegenerative
diseases such as Parkinson’s disease, senile dementia or psychoses of organic
origin, or stroke, comprising administering one or more compounds of formula A to a
patient in need of such treatment. Preferably the method is drawn to treating

20  Parkinson’s disease comprising administering one or more compounds of formula A to
a patient in need of such treatment. Preferably, the amount of one or more
compounds of formula A administered is a therapeutically effective amount of one or
more compounds of formula A.

Another aspect of the invention relates to a method of treating Parkinson’s

25  disease comprising administering to a patient in need of such treatment a combination
or association of one or more compounds of formula A and one or more agents useful
in the treatment of Parkinson’s disease, for example dopamine, a dopaminergic
agonist; an inhibitor of monoamine oxidase, type B (MAO-B), a DOPA decarboxylase
inhibitor (DCI), or a catechol-O-methyltransferase (COMT) inhibitor. Preferably, the

30  amount of one or compounds of formula A administered is a therapeutically effective
amount of one or more compounds of formula A. In this aspect of the invention, one

or more compounds of formula A and one or more other anti-Parkinson’s agents can



10 conprising one or nore conpounds of formula A in conbination or
association with one or nore agents known to be useful in the treatnent of
Par ki nsorwe odiossaase, preferably with one or nore phar maceatriusat/yr1o
acceptable carriers. Preferably, the phar maceuti cal conposition conprises
a therapeutically effective anmount of ogg nmore conpounds of fornula A
15 Anot her aspect of the invention relafeés to a nethod of treating central
nervous system di seases such as depression, cognitive di seases and
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dosage forns anot her aspect of the invention relates to a kit
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and ¢ne dnfiBistrafgent s useful in the treat ment of Parkinson's disease. For
preparing phar maceuti cal conpositions fromthe conpounds described by this
i nvention, i ndwor PrepaiingsRRAsHaries aa@@e@temge/v%ﬁwtea% acaitye Aifatheacidol i d

or 1iqui %chetngeg&:r LB bIkAY | %Wé?ﬁ\bﬁ@@ éﬁﬁh%dfctlgg‘gﬁiﬁ?fegg@@ﬁgérsed

di spersi B grandl e€s,” capsul €s, ~cachet’s and su owders and
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ingredient. Suitable saolid carriers are known g. magnesium
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form preparatlons may also include solutions for intranasal administration.

Aerosol preparations suitable for inhalation may include solutions and solids in
powder form, which may be in combination with a pharmaceutically acceptable carrier,
such as an inert compressed gas.

25 Also included are solid form preparations which are intended to be converted,
shortly before use, to liquid form preparations for either oral or parenteral
administration. Such liquid forms include solutions, suspensions and emulsions.

The compounds of the invention may also be deliverable transdermally. The
transdermal compositions can take the form of creams, lotions, aerosols and/or

30  emulsions and can be included in a transdermal patch of the matrix or reservoir type
as are conventional in the art for this purpose.

Preferably the compound is administered orally.



For preparing suppositories, a |low nelting wax such as a m xture of fatty
acid glycerides or cocoa butter is first nelted, and the active ingredi ent
i s di sperwed3/oindgeneously therein as by stirring. The mpcrdarsohsmpgeneous
m xture is then poured into convenient sized nolds, allowed to cool and
thereby solidify. 20 Liquid forn1prepa;2%ions i ncl ude sol uti ons,
suspensions and enul sions. Liquid for reparations nmay al so include
solutions for intranasal adm nistration. Aerosol preparations suitable for
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O R" PA(OH2/C R NBn AcONHM R t , | N Bn HCO2NH4 MeOH, reflux R NH2 120
C 24hRNN2N R NI~-N ~A R, N2 X--NR/(NH~-NN”~ NRRNN
~}-Ar R Wo-B/0kM16N N WO 03/ 048165 PCT/ US02/ 37710 25 Benzgir/ysoperviai none
is cyclized with an am noacryl al dehyde to formthe benzyl protected

t et r ahydr onapht hyri di ne. Hydrogenol ysi s gol | owed by di spl acenent of a

| eavi ng group provi des the desired fi na? pr oduct . SCHEME 2 Pd(OH)2/C 1)
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MeOH, reflux N N
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10 Quaternization of a naphthyridine followed by reduction gives a benzyl

protected tetrahydronaphthyridine. Hydrogenolysis followed by displacement of a
leaving group provides the desired final product.

15 SCHEME 3
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[2+2+2] cyclization of a diyne with an acetylene provides the benzyl protected
20  isoindoline. Hydrogenolysis followed by displacement of a leaving group provides the

desired final product.



X~ NN-N~-Ar ~z R / NRN N >Ar \ | NHRON N [2+2+2] cyclization of
a diyne with an acetyl ene provides the benzyl protected 20 isoindoline.
Hydr ogenovpasm4died | owed by di spl acenent of a | eavi ng gr oupCpruse2/sigso t he
desired final product. WD 03/048165 PCT/ US02/ 37710 26 SCHEME 4: R' Hp HCHO
R\VH R/ NHH ARR Rz N N -Ar RNHZ NNRNNNN-A n~ RANN N
Pictet-Spengler cyclization of a phenet4¥yl am ne gave a substituted 5
t et rahydr oi soqui nol i ne. Di splacenent of a |eaving group provided the
desired final product. EXAMPLES T i ng exanpl es serve to provide
further appreciation of the inventige,qu jut are not neant in any way to
restrict the effective scope of the invention  Side chains for conpounds
29, 41, 44, A458; and 49 wer 8“ft epared a¥ gesftibed in J. Heterocycl.
Chem 1971, 8y ~~Si de chaips for co unds~ 56 and 57 were purchased
from Acros Organkcs USA, A Division of Fisfer Scientific Conpany, 500
American Road, Mrris Plains, NJ 07950. 15 EXAMPLE 1 NH2 NN'N O TsO-\-N
-N N 1 WD 03/048165 PCT/US02/ 37710 27 NH2 NH2 O NH2 ill N)'IN POCl 3, DW
NI~N H2N-N A* NN O [ffr~ HO' 'v _OH Step 1 O C Step 2 O HHa b CHO CHO
Step 3 N2H4 NH2 dihyidbative NHE: NH,

XxN =N
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Pictet-Spengler cyclization of a phenethylamine gave a substituted
5 tetrahydroisoquinoline. Displacement of a leaving group provided the desired final

product.

EXAMPLES
The following examples serve to provide further appreciation of the invention,
10 but are not meant in any way to restrict the effective scope of the invention. Side
chains for compounds 29, 41, 44, 45, 47 and 49 were prepared as described in J.
Heterocycl. Chem. 1971, 8, 779. Side chains for compounds 56 and 57 were
purchased from Acros Organics USA, A Division of Fisher Scientific Company, 500
American Road, Morris Plains, NJ 07950.
15

EXAMPLE 1



NN' N O rearrangenent NN Oe HN ~N Step 4 HNHH\O d N NH2 TsOCH2CH2OTs
NJ I NNNO TsO- NN ~ Step 1. Stir POCI3 (84 m, 0.9 nol) and chill to
5-10C whiwe oaddsiegy DMF (17.8 m, 5 0.23 nol ) drop-w se. ARCTamor/BEim Xt ure
to warmto roomtenperature (RT) and add 2- anino-4, 6-di hydroxypyrim di ne
(a) (14 g, 0.11 nol) portion-wi se. Heat_at 100C for 5 h. Strip off excess
POC13 under vacuum pour the residue id0 ice water, and stir overni ght.
Collect solids by filtration and recrystallize the dried material from a

filtered ethyl acetate (EtQAg) solutiongto glveth,q;_,aldehyde (b), mp.
230 (dec). Nﬁé’@ i 0 spectrum 2192. PMRJ|( O: 8 (8 2H) S 10.1(s, 1
H. Step 2: N PN Bier e afthe p’rznﬂ-tl}t St epN (N) 38 mml) and
2-furoi c hydr d'eﬂ(;U'pTg' slmol) _ith é

N, N- di i séipr o e(t)lhly am ne Q0. il Xt& 2ol ) Bver H / SoI vent
strip the reacti on m xture, a@d*Opartltlon the resi (g between Et OAc and
water. Dry the organic |ayer over MgSO4, renove the 15|§ yent and

recrystallize the residue from CH3CN to give the desir g,_ponpound (c).
Mass spectrum M+ = 282. Sg\ﬁp 3: Add gr%m ne t}y,_?irat ?(fS ng, 1.5 mol)
to a hot CH3CN sol ution of thé prOdUFﬁag}% 8P 2 1 g, 0.5 mol).
Reflux 1 h. Cool to RT and\ICONT"é)c_t_&e product NCN. spectrum M =
260. 20 Step 4: Heat the t e (5. IPlnamxture
of hexanet hyl - disil@zi (_ 00 m) and N, O bi'fir) rreﬁh)jﬁ si \yl)) Scet ani de
(35 ml) at 120C overni ght N~ Renpve vol atiles under vacuum and slurry the
residue in hot water to give a solid WO 03/ 048465 PCT/ US02/37710 28

preci pitate. Recrystalli zesdderdP% agueous aLetl acid to give the title
conpound. M P. >300C. AT NS4 N” NS b Conbi ne the

Mass _spectgu 4 :
product of Step 4 (6.0 g, 25 nmmol), rIFestoh_Q\{_e JF\JWD osylate (11.1 g, 30
nmml) , and NaH (60%in oil, 1.19 g, 30mrq\|l indry DM 5 (30 m). Stir
under N2 for 24 h and filter to obtain compound 11 as a solid (PMR in DWVSO
8 4.47+4.51 triplets, 8.03s). Isolate additional material by chromatography
of the filtrate. EXAMPLE 2 10, NH2 NH2 DMF, | NH

Step 1: Stir POCI3 (84 ml, 0.9 mol) and chill to 5-10°C while adding DMF (17.8 ml,

5 0.23 mol ) drop-wise. Allow the mixture to warm to room temperature (RT) and add 2-

amino-4,6-dihydroxypyrimidine (a) (14 g, 0.11 mol) portion-wise. Heat at 100°C for
5 h. Strip off excess POCI; under vacuum, pour the residue into ice water, and stir
overnight. Collect solids by filtration and recrystallize the dried material from a filtered
ethyl acetate (EtOAc) solution to give the aldehyde, (b), m.p. 230° (dec). Mass

10 spectrum: M+=192. PMR (DMSO): 8 8.6(3, 2H); 6 10.1(s,1H).
Step 2: Stir a mixture of the product of Step 1 (0.38 g, 2 mmol) and 2-furoic hydrazide
(0.31g, 2.5 mmol) in CH3CN (50 ml ) containing N,N-diisopropylethylamine (0.44 ml,
2.5 mmol) overnight at RT. Solvent strip the reaction} mixture, and partition the
residue between EtOAc and water. Dry the organic layer over MgSO,, remove the

15 solvent, and recrystallize the residue from CH3CN to give the desired compound (c).
Mass spectrum: MH+ = 282.
Step 3: Add hydrazine hydrate (75 mg; 1.5 mmol) to a hot CH3CN solution of the
product of Step 2 (0.14 g, 0.5 mmol). Reflux 1 h. Cool to RT and collect the product
(d). Mass spectrum: MH+ = 260.

20 Step 4: Heat the product of Step 3 (5.4g, 0.021 mol) in a mixture of hexamethyl-
disilazine (100 ml) and N,O-bis(trimethylsilyl) acetamide (35 ml) at 120°C overnight.

Remove volatiles under vacuum and slurry the residue in hot water to give a solid



NO N'NNNONI'"II N1}-{ 2 NN ~N\ "NcjCNI\T TsON N3 To a
solution of conpound 1 (0.34 mol) in dry DM (6.0 L), isoindoline 2

(0. 85 MmuWwp osmssiasided and the solution was stirred at 90 @cCrarsods77mo

| soi ndoline 2 was purchased from Acros Organics. The reaction m xture was
cooled to room 15 tenperature and the 55)% vent was renoved under reduced
pressure. To the residue, water (20 m<9 was added, which was extracted
with nmethylene chloride (3 x 35 nL), and washed vvith brine (15 m.). The
conbi ned ' SR : Lhgrate
was concgﬁcﬁg{gfg\% \[}% céulgZ @%%?%Lu%%\%as pﬂ?l% E:ho?ﬂ%né&ﬁpghh&

chr omat oyt. RpPRJOCAC. SMIassapgeilrudny MHetts 242w t h 5% MeOH CHZCI 2 to furnish the
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procedurﬁ.]e}i dear to that for making conpound | in exanple 1. |Isoi ndoI i ne
2 was purchased from Acros Organics. The reaction m xture was cooled to
roomtenperature and the sol vent was renoved under reduced pressure. To the
residue, water (20 m-) was added, mgmextract ed with nethyl ene
chloride (3 x 10 35 nl), and washed=m e (15 nmlL). The conbi ned
orgafg-c extracts were dried (K2C33), filtered, and the filtrate was
concentrated in vacuo. The residue was purified by colum chronat ography
on silica gel by el utlmwth 5% MeOH- {Q furnish the fsired
conpound 5. DMF,

N/ N/ N7 N’N>_<\(j
Tsoij/L i QSIY

To a solution of compound 1 (0.34 mmol) in dry DMF (6.0 mL), isoindoline 2

(0.85 mmol) was added and the solution was stirred at 90 °C for 16 h. Isoindoline 2
was purchased from Acros Organics. The reaction mixture was cooled to room
15 temperature and the solvent was removed under reduced pressure. To the residue,
water (20 mL) was added, which was extracted with methylene chloride (3 x 35 mL),
and washed with brine (15 mL). The combined organic extracts were dried (K2CO3),
filtered, and the filtrate was concentrated in vacuo. The residue was purified by
column chromatography on silica gel by eluting with 5% MeOH-CH,ClI; to furnish the
20  desired compound 3.
"H NMR (400 MHz, DMSO-d6): & 8.16 (s, 1H), 8.12 (bs, 2H), 7.94 (s, 1H), 6.72 (m,
1H), 7.12-7.21 (m, 5H), 4.41 (t, 2H), 3.90 (s, 4H), 3.15 (t, 2H); MS (LRMS) calcd for
C20H18NsO 386, found m/z (M + H) 387.

25



1H NWR (400 MHz, DMSO-d6): 8 8.21 (m 2H), 8.19 (s, 1H), 8.08 (bs, 2H),
7.52 (m 15 3H), 7.214-7.17 (m 4H), 4.42 (t, 2H), 3.90 (s, 4H, 3.2 (t,
2H); M5 (WBMBp4s1ad cd for C22H20ON8 396, found mz (M + H) PERIUSIEXAMPLE 4
NH2 NH2 N o DM, N NH Tso~ NN\ - NNNp N6 N NN NN 207 To a
solution of compound 1 (0.34 mml) in d%% DMF (6.0 niL), 3-nethyl
5,6,7,8-tetrahydro-1, 6-naphthyridine 6 85 Mol ) was added and the
solution was stirred at 90 C for 16 h. The synthesis of
3-methyl -5, 6,7, 8-tetrahydro-1, 6- naphianypigizne 6 is described in Chem
Pharm Bull. 1984, 32, 2522, the comrents of 25 which are incorporated by
reference. The reaction m xture was cooled to room WD 03/ 048165
PCT/ US02/ 37710 30 tenperature and t sol vent was renoved under reduced
pressure. To the nesi due wat er (ZO@M\@S added, which ﬁ@ extract ed
pq5

wi th met hyl ene ch)qu 35 RMf washed with bri n m_)
conbi ned organlc ex r edried (K2CO8), filtered, ate
gcuo\—The residue was pur

was concent r at

i
chromatogre y§II:LS|I|ca gel by eluting with 5&; CI tofurnlshthe
desired comnpoun 1H NWVR (400 MHz, DMSO d6): , 8.11 (s, 1

H, 8.10 (bs, 2H).795(s 1 H, 7.21 (d, 2H), 672(s 1H),443(t,

2H), 3.61 (s, 78 soldtid4 of EomPblind 3. (642mddol{ M dryAdMF (B.0LAhL) Ssoidtiblind/B
(LRVB) calcd for C21H2IN9O 415, found mz (M+ H) 416. 10 EXAMPLE 5 NH2 N

1k N _\ (NBE anok) was\added andiire splutipn w ned at®&°E for N6 h. Gerapound 4N N 8
To a sol ution conpound 0,42 hyl 15
5, 6, 7, 8- MESIER PB‘”Q %WP&?S‘??P& ?'FH'iaEg’D@af T&dggw orfahdTilnexadBleY
sol uti on|ysdolinkiZ Wad parciised fieh Abod Ordasicsy Mhieagastiaf mixture was cooled
3-nmethyl -5,6,7,8-tetrahydro-1, 6-
to room temperature and the solvent was removed under reduced pressure. To the
residue, water (20 mL) was added, which was extracted with methylene chloride (3 x
10  35mL), and washed with brine (15 mL). The combined organic extracts were dried
(KoCOa), filtered, and the filtrate was concentrated in vacuo. The residue was purified
by column chromatography on silica gel by eluting with 5% MeOH-CH,CI to furnish
the desired compound §.
'H NMR (400 MHz, DMSO-d6): 6 8.21 (m, 2H), 8.19 (s, 1H), 8.08 (bs, 2H), 7.52 (m,
15 3H), 7.14-7.17 (m, 4H), 4.42 (t, 2H), 3.90 (s, 4H), 3.2 (t, 2H); MS (LRMS) calcd for

C2oH2oNg 396, found m/z (M + H) 397.

EXAMPLE 4

NH,

NH

N)\N/N % / ‘ N

TsO N= "N~
A As RORWAeE

\N._

1
20

To a solution of compound 1 (0.34 mmol) in dry DMF (6.0 mL), 3-methyl-
5,6,7,8-tetrahydro-1,6-naphthyridine 6 (0.85 mmol) was added and the solution was
stirred at 90 °C for 16 h. The synthesis of 3-methyl-5,6,7,8-tetrahydro-1,6-
naphthyridine 6 is described in Chem. Pharm. Bull. 1984, 32, 2522, the contents of

25 which are incorporated by reference. The reaction mixture was cooled to room



naphthyridine 6 is described in Chem Pharm Bull. 1984, 32, 2522, the
contents of which are incorporated by reference. The reaction m xture was
cool ed t owpesmusis®Enper at ure and the sol vent was renoved umdaruSomsireed
pressure. To the residue, 20 water (20 nL) was added, which was extracted
wi th nethylene chloride (3 x 35 nL), washed with brine (15 nlL). The
conbi ned organic extracts were dried ( ), filtered, and the filtrate
was concentrated in vacuo. The residue was purified by colum

Gosiroa EoBRENRE ShbE oL Res 5SS sk S eLep eSS T g s (o7

1 H), 8.wate$20 Mib)wasalded bshich Ads, extrasted mth%&thylén’é&fﬂmdel 3H) 354nldR (t,
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m), si, 2cdumm@1rom@tdgraph5 oh, Sliazagei biyyeluiinghwith 520 MO hirfoit) mﬂa’d@édhand

t he solu sstlr 9d at 90 C for 16 h. The synthesis of

1,2,3,4- %{PB 4n % naphthyridine 9 is described in Chem Pharm Bull.

1984, 321H?®?ﬂ 40@%99@@1@@@5 yHshs a119), lanw(@qrrgtsdotwsrzm,emgses The
n

reaction mxture was cooled to roomtenperature a t he sol vent was renoved

under rediHﬁ;e?der(@,s&‘d)@ 7218, t1hd, 4é§|(tiLi%H) Befiefs, 220, 204)(t\Y), 3dded 8B2iM.ch was

) TheiHE b gh Bl o Al £t o Bl WO I e e

flltlroate was concentrated in vacuo. The residue was purifi ed by col umm

chromat ography on silica gel by eluting with 5% MeOH CH2CI 2 to furnish the

desired conpound 10. 1 H NVR (400 I\/EZA_'&EE)EG): 6 8.34 (d, 1 H), 8.15 (s,

1 H, 81 (bs, 2H), 7.93 (s, 1 H, 15 7.42 (d, 1 H, 7.21 (s, 1 H, 7.12

(m 1 H, 6.72 (s, 1 H, 4.42 (t, 2H), 3.66 (s, 2H), 2.98 (t, 2H, 2.81

(m 4H); M (LRI\@ cal cd for CZO?l_}N% 401, found mz (M + H) 402. EXAMPLE
N

7 N NH2 N~N—N/Q|\h NH N NH2 / sO~N DM~, NN, N O
N7 N- NH NH2

SRR
N= & N= N_\_NYN

\N —

8
To a solution of compound 4 (0.42 mmol) in dry DMF (6.0 mL), 3-methyl-

15 5,6,7,8-tetrahydro-1,6-naphthyridine 6 (1.05 mmol) was added and the solution was
stirred at 90 °C for 16 h. The synthesis of 3-methyl-5,6,7,8-tetrahydro-1,6-
naphthyridine 6 is described in Chem. Pharm. Bull. 1984, 32, 2522, the contents of
which are incorporated by reference. The reaction mixture was cooled to room
temperature and the solvent was removed under reduced pressure. To the residue,

20  water (20 mL) was added, which was extracted with methylene chloride (3 x 35 mL),
and washed with brine (15 mL). The combined organic extracts were dried (K,COs3),
filtered, and the filtrate was concentrated in vacuo. The residue was purified by
column chromatography on silica gel by eluting with 5% MeOH-CH2Cl; to furnish the
desired compound 8.

25 'H NMR (400 MHz, DMSO-d6): & 8.21 (m, 2H), 8.18 (s, 1H), 8.12 (s, 1H), 8.02 (bs,
2H), 7.52 (m, 3H), 7.23 (s, 1H), 4.42 (t, 2H), 3.62 (s, 2H), 2.96 (t, 2H), 2.79-2.81 (m
4H), 2.19 (s, 3H); MS (LRMS) calcd for C3H23Ng 425, found m/z (M + H) 426.



NN\ NI1I1 NN 12 20 To a solution of compound 1 (0.34 mml) in dry DW
(6.0 m), 1,2,3,4- tetrahydropyrido-[4,3b]-[1,6]-naphthyridine 11 ( 0.85
nmol ) waswaddediahd the solution was stirred at 90 C for PCG/US02/37710

1,2, 3,4-tetrahydropyrido-[4,3b]-[1,6]- naphthyridine 11 was purchased from
Matrix Scientific. The reaction m'xturgiawas 25 cooled to roomtenperature
and the sol vent was renoved under reductld pressure. WO 03/048165

PCT/ US02/ 37710 32 To the residue, water (20 nL) was added, which was
extracted with nmethylene chloride ggaypiSegl) . and washed with brine (15
mL). The conbi ned organic extracts d (K2C3), filtered, and the
filtrate was concentrated in vacuo. The residue was purified by colum
chr omat ogr aphy on S|I|ca gel by eluti with 5% MeOH CH2CI 2 5 to furnish

t he desired corrpo 1H NWMR (400 DMSO-d6): 8 9.23 (fm, 1 H) 8. 59
(d, 1 H, 820 o) 16(5 8nA8 ( 2H) , 790)\5 . 7.72
(d, 1H)Ts AS?réséag( 51 (¢ , 391N(SN’ 05
(m 4H), 2. 9 ( LRVB) cal cd for C23HNENL0 ’(M+
H) 453. 10 EXA 8 The phar macol ogi cal activity of the é’o ounds of the

i nvention was det er hi ned by the following in vitro and i "NV @ assays to
nmeasure A2a receptor activity. 15 Human Adenosi ne A2a and Al Receptor

Conpetiti on BTtmal sajutigsafcampowubll (0.NBradriasksy BdIr (B9:mlae 4.2 Bmmtfahzdm-

Ad | #RB-
Bl v | TETamBngding 3 (0Bb mmalTwas S anena sahaon wat pumeRar BBl 20
bel ow) . fgshayn%u JifthSsis WAty Qﬂete%mmoﬂ GQ#HHrﬁiﬁyndﬂ‘}'é b%@l@s@n@ﬂﬂﬁm‘ﬁém

Buf fered Saline %G bco/ BRL Conpound Dilution Buffer:
Dul beccoPsaPhd3ph41984B3L1 253 t@alcont@n(@bwbrceme incorpgrated yrafgcence.

PP TSRSt A SR S BB oA B R RBR TR "
Bi ot ech, under reduced pressure. To the residue, water (20 mL) was added, which was
10  extracted with methylene chloride (3 x 35 mL), and washed with brine (15 mL). The
combined organic extracts were dried (K.COs), filtered, and the filtrate was
concentrated in vacuo. The residue was purified by column chromatography on silica
gel by eluting with 5% MeOH-CH,CI, to furnish the desired co‘mpound 10.
"H NMR (400 MHz, DMSO-d6): 6 8.34 (d, 1H), 8.15 (s, 1H), 8.1 (bs, 2H), 7.93 (s, 1H),

15 7.42(d, 1H), 7.21 (s, 1H), 7.12 (m, 1H), 6.72 (s, 1H), 4.42 (t, 2H), 3.66 (s, 2H), 2.98 {t,
2H), 2.81 (m, 4H); MS (LRMS) calcd for C2oH1gNgO 401, found m/z (M + H) 402.
EXAMPLE 7

A
NP \N>*<\J DMF,

20
To a solution of compound 1 ( 0.34 mmol) in dry DMF (6.0 mL), 1,2,3,4-
tetrahydropyrido-[4,3b]-[1,6]-naphthyridine 11 ( 0.85 mmol) was added and the
solution was stirred at 90 °C for 16 h. 1,2,3,4-tetrahydropyrido-[4,3b}-[1,6]-
naphthyridine 11 was purchased from Matrix Scientific. The reaction mixture was

25 cooled to room temperature and the solvent was removed under reduced pressure.



Pi scataway, NJ. Stock is prepared at 1 nMin nenbrane dilution buffer.

Final assay 30 concentrationis 0.5 nM Al: [3H - DPCPX, AnershanPharmaci a
Bi ot ech, wWolcmassaemy, NJ. Stock is prepared at 2 nMin nemrorase2/sti7iut i on
buffer. Final assay concentration js 1 nM Non-specific Binding: WO

03/ 048165 PCT/ US02/ 37710 33 Ala: To determ ne non-specific binding, add
100 nM CGS 15923 (RBI, Natick, M. WpBRing stock is prepared at 400 nMin

conmpound dil ution buf f er . A : To determ ne non- speC| fic binding, add 108 pM
NECA (RB
ai 1 ut 1 on ToNEapSiuecBhos P8 i 1\ees BR6E, IRPh FBR Sted it et shlounds i n

100% DVBenigeide (Bhepmhtd; aﬁ@Wasﬁ@Uﬂﬂmlmﬁ Sdmet ﬂ?delc@rrd:lnh@d bayaritiétteactand
then tested at 10 concentrations rang from3 PMtO 30 pM Workin
sol ut i ondvefedaiegr(KpaPel fiferedx andihe fi Eﬁ’f@é\fﬁsr%{%ﬂcﬁﬁ rated 'Gd‘rﬁ%GnJ h&i nestqusn

buffer.

pl at es. #%Sgﬁﬁgfségggf ?umeCth/as %8%}’%%@&%?%3 émﬁ%%ﬁ&%%% ufi on
buf f ex ad@ﬁdn(shdhaldeblrgdl@dn’(pdﬂddnm or 50 pl CGS 15923 wor Ki ng sol ution
(A2a non- SpeCIfIC ndi n ut i on nan- s ecific

or, 50 Bl NECA wor ki n
bi ndi ng) "HNMR (ﬁpod\f"Hér Q@%ﬂ@i )Ry é’@l?t il By, 8- ﬁ\%(ﬁgeﬂ 'ﬁb@ %ﬁ) S 5811i6d§n Hit ock
3 S 0
E:E)n'lt_ual ni ngor%?ﬁb%lap Yopri gt {eﬁr]ece 9r186§>éaH§méc)I6?f$"P “ﬁth e@ﬂzmp%tg(ﬁnes

The m xt ys 2KRS. Oﬁﬂcubfaﬂpdi @6 (v Gbll)n MSr(pM)wa}cd tor OQHRIN OS2, feumd m/z
harvest ed using _a Brandel cell harvester onto Packard GF/ B filter plates.
45 pl MM bERIARE: 20 (Packard) was added and counted using the Packard
TopCount 20 Mcroscintillation Counter. |1C50 val ues were determ ned by

fittthg the displacenent curves usin iterative curve fitting program
(Excel). Ki values were determ ned Eﬁ*ﬁgkété Cheng- Prusoff equati on.

Hal operi dol -i kv %f‘f"{n%ﬁ rats
(Charles Ri Verﬁ*ﬁy‘é@%rﬁ@cﬁio&:ﬂ%{a&gny@ggétfgéﬁ)%kjg &ﬁgg&gged The catal eptic
st at e wagleterchicedibpyhe fodlowing: int vitre @nsl iadonassayattd omeasiure fhagrateptari ne
receptor ap .ﬁgoni st hal operidol (1 ng/kg, sc), 90 mn before testing the
ani mal s &Y'Re verti cal grid test. For this test, the rats were placed on
the yyre mesh cover of a 25x43 plexiglass cage placed at an angl e of about
70 degrees vvlth t he 30 bench table The rat was pI aced on the grid with all
four | egeHbg 2H08IAE Ay a8 gt =i vBinding Asgay Psot

unnat ur al ssentl aI for the speC|f| city of this test for

cat al epsyé}ﬁﬁ aﬁlsnoé\ﬁ‘éepsgn from pl acenent of the paws until the first

conpl et e r eARy eHurdhin 0Be Adanobide Redeptat membraies Catakdr#RBANQaTRdoepteor 120

sec. WO 03/048165 PCT/ US02/ 37710
- Biology, Inc., Beltsville, MD. Dilute to 17 pg/100 ul in membrane dilution buffer (see

20  below).
Assay Buffers:
Membrane dilution buffer: Dulbecco's Phosphate Buffered Saline (Gibco/BRL) +
10 mM MgCl..
Compound Dilution Buffer: Dulbecco's Phosphate Buffered Saline (Gibco/BRL) +
25 10 mM MgCl, supplemented with 1.6 mg/ml methyl cellulose and 16% DMSO.
Prepared fresh daily.
Ligands:
Az, [3H]-SCH 58261, custom synthesis, AmershamPharmacia Biotech,
Piscataway, NJ. Stock is prepared at 1 nM in membrane dilution buffer. Final assay
30  concentration is 0.5 nM.
A1: [3H]- DPCPX, AmershamPharmacia Biotech, Piscataway, NJ. Stock is
prepared at 2 nM in membrane dilution buffer. Final assay concentration is 1 nM.

Non-specific Binding:



34 The sel ective A2A adenosi ne ant agoni sts under eval uati on was

adm ni stered orally at doses ranging between 0.03 and 3 ng/kg, 1 and 4 h
bef ore scwopioag4tibe animals. I n separate experinents, thepramttisozsai@ptic
effects of the reference conpound, 5 L-DOPA (25, 50 and 100 ng/ kg, ip),
were determ ned. 6-OHDA Lesion of the Mddle Forebrain Bundle in Rats Adul t
mal e Sprague-Dowl ey rats (Charles Ri ver?’3 Cal co, Conpo, Italy), weighing
275-300 g, were used in all experinents. The rats were housed in groups of

Cemper at ur & and P REDTE TG papt 2000 00 caR BlopSRE Bl 1 e

rats wer gX) aSNedq@g'efochns]bteparédn a‘t\/&O@mM &dcémboﬂmnirdlhhimri bd féeral

6- hyd d (6-0OHDA) | f.th
per for med. dbeqeaisigTIGee-sRaRiGcpiagiser PR By eSS @R, RBGH Mk n 15
Resear chwg& Stgcgg%egﬁgggat‘ggpgww&%e adodﬁjtloNQﬁ}fﬁé Hol | and, Amst erdam

101-127), m nor ch ni mal's were anaest het| zed with
chl oral Clwrmmm IDIJlﬂ@nng/ kg, ip) and treated with desipram ne (10 npk, ip)

20 I B P R B 008 Rt B e

st er eot aghf Euaamasle@tﬁlrndm.@h ButRr a#@ tREA| tested atefd @@rﬁ&fﬁt@ﬂéné h@wgm
st ereot axi c coordl nat es \%{2 2 posterior from bregma +1.5 latera

f rom br efrem 3 MM o J0 8MeWMarkingfsobutionsrweremvppakedeatt énal eareendatien o t he

at I as of I Pellegrino L.J., Pellegrino A.S. and Cushman
Eﬁgpgoﬁgﬂﬂt' ?ﬁsr( of the Rat Brai n 1979, New York: Pl enum Press).

A bu1r0r thgay\/EﬁoceUbfm pI aced in the skull over the | esion site and a
needl e, att ed to a Ham_ I ton 25 s rlnﬁe was ower&g into the | eft MB.

Then 8 g 6- OFDASAXS WRERPRITQEHA, Brrle g well piatee ptah aSSAEYPHTOWER c
acid as_anbipXhAaeY wau'sh i EsRRoRhd'DBGOBIIEREdddd otdtliSand binkin) drsoT N

usi ng an I nfusion punp. I'e was Wlt ravvn |t|ona
and the QUC@&mﬁgﬂﬁ)wnddm@soluhoeéﬂzaarm specifio bimding ) loe 50 uldﬂE@Aw@klrigor 2

: f | esi d i th L-DOPA
(56 o/ k§0ulEE R fonRhecis irhagt orctf iSRG HBs Sefiice) Adietngs Soy
basig of ligawd %eh%[rarqfsdmldszeqqamggl fa1er WP X Asr Apantoof jiest dilotddhe 2 h

testing period by automated rotaneters ~ (primng test). Any rat not show ng
at | east rrmobr@mpmﬂ@lmlng e Appropgigte) rceptl wakeadded and éhe mixtyre was

ot tor A o T PR Vg TG Fod BB BERLETTor BB LGS B ) "

new A2A hec\@l@tem uging amméscmmave@t@rrbntcspam@dd@w/@ ﬁ/lteﬁltpleﬂ@§e46€me' S
rangi ng between 0.1 and at different tine poi nts_‘ii 1, 6, 12

h) befor M"t"fﬁéc'ﬂh?@é??%@} was Mﬁ?ﬁraé’gﬁiﬂld‘t%§ﬂn9fthﬁﬂ§d9ﬂd( OFPE)‘RUMS ip) plus
bensgr azfeotéinfitition' ®duBF 1ALS vEKRIsUAL let bt SmihHE Yy HtiRG LY di8Ptacement

curves using an iterative curve fitting program (Excel). Ki values were determined

using the Cheng-Prusoff equation.

Haloperidol-induced catalepsy in the rat

25 Male Sprague-Dawley rats (Charles River, Calco, Italy) weighing 175-200 g
were used. The cataleptic state was induced by the subcutaneous administration of
the dopamine receptor antagonist haloperidol (1 mg/kg, sc), 90 min before testing the
animals on the vertical grid test. For this test, the rats were placed on the wire mesh
cover of a 25x43 plexiglass cage placed at an angle of about 70 degrees with the

30 bench table. The rat was placed on the grid with all four legs abducted and extended
(“frog posture”). The use of such an unnatural posture was essential for the specificity
of this test for catalepsy. The time span from placement of the paws until the first

complete removal of one paw (decent latency) was measured maximally for 120 sec.



WD 03/ 048165 PCT/ US02/ 37710 36 W claim A conpound having the structural
formula A 2 QNJ-1, N R ~NX-N 5 N A or a pharmaceutically

accept ablwogalossies sol vate of said conpound, wherein: R i ®cyaisemsmdo from
the group consisting of R -furanyl-, R -thienyl-, R -pyridyl-,

R -oxazolyl-, R -pyrrolyl- and R2-aryl-, Xis -(CH2)n-; 10 Yis a

pi peridinyl, pyrrolidinyl or azepanyl g%up with an aryl or heteroaryl

noi ety fused to two adjacent carbon atons on Y, wherein X is attached to
the N atom o Lperd di Fa\Ag h &k Bl Oanirkdti -4
substituents, FF\K‘H%%&%Q% Alfé\ a@%@og@%ﬁ@%bﬁ?c%&@%{?@i%ﬂgﬁ(\EAQEYi ndeg‘?gg%r?tll y
sel ect ed ofalyrattdusegranging esiveen D oand Bdnolign; angc# dab&fpre saging the

cycl ohet erpoal kyl, am no, aryl, aralkyl, heteroaryl, alkyl, CF3, CN,

hal ogen, 2B2ISa] koxy, al koxyal koxy, cycl oal kyl al koxy, acyl oxy, al kyl ami no,
acyl am no, al lykgphizedampdimentd! e aMdaeaLblieBlibets &f & peiamaricesdnmssund,
NH2SO2-, and hydroxy; ni1s 1 to 4; RL is 1-3 substituents, which nmay be the
same Sor d-rPOEAe(@RD, S8randatR0 pw/kgvdepavede sieterminedet ed from the group

consi sting of hydrogen, alkyl, CF3, halogen and NOX2; and R2 is 1-3
substituents, which may be the sanme or different, and are independently

sel ect ed sLOPIDA hesigh@itthe MigdIg Forgbrein BuAdledaRatal Kyl , CF3, hal ogen, N2,
al koxy, acyloxy, alkylam no, acylam no, al kyl sul fonam do,

d
al kyl ani nosul WIWG&SSHI’@QU@D@%{QW@@ (arles Riven &alee.drymo, Kalky).myrigbiog: |

37 4 1 1S POGRERLI D ) Sl e’ T8 st o A G o R P aa 5

~Z6-10M4 A3gh) withfreerageess to food and water, under controlled temperature and 12 hour

light/dark cycle. The day before the surgery the rats were fasted over night with water
ad libitum.
Unilateral 6-hydroxydopamine (6-OHDA) lesion of the middle forebrain bundle
was performed according to the method described by Ungerstedt et al. (Brain
15 Research, 1971, 6-OHDA and Cathecolamine Neurons, North Holland, Amsterdam,
101-127), with minor changes. Briefly, the animals were anaesthetized with chloral
hydrate (400 mg/kg, ip) and treated with desipramine (10 mpk, ip) 30 min prior to 6-
OHDA injection in order to block the uptake of the toxin by the noradrenergic
terminals. Then, the animals were placed in a stereotaxic frame. The skin over the
20  skull is reflected and the stereotaxic coordinates (-2.2 posterior from bregma (AP),
+1.5 lateral from bregma (ML), 7.8 ventral from dura (DV) were taken, according to the
atlas of Pellegrino et al (Pellegrino L.J., Pellegrino A.S. and Cushman A.J., A
Stereotaxic Atlas of the Rat Brain, 1979, New York: Plenum Press). A burr hole was

then placed in the skull over the lesion site and a needle, attached to a Hamilton
25 syringe, was lowered into the left MFB. Then 8 ng 6-OHDA-HCI was dissolved in 4 pl
of saline with 0.05% ascorbic acid as antioxidant, and infused at the constant flow rate
of 1 ul /1 min using an infusion pump. The needle was withdrawn after additional 5
min and the surgical wound was closed and the animals left to recover for 2 weeks.
~ Two weeks after the lesion the rats were administered with L-DOPA (50 mg/kg,
30 ip) plus Benserazide (25 mg/kg, ip) and selected on the basis of the number of full
contralateral turns quantified in the 2 h testing period by automated rotameters
(priming test). Any rat not showing at least 200 complete turns /2h was not included in

the study.
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We claim:

A compound having the structural formula A

NH,
C|J N)\N’N\>_R
Y, NN
5 N= A

or a pharmaceutically acceptable salt or solvate of said compound, wherein:
R is selected from the group consisting of R'-furanyl-, R'-thienyl-, R'-pyridyl-,

R'-oxazolyl-, R'-pyrrolyl- and R*-aryl-;
Xis -(CH)n-;

10 Y is a piperidinyl, pyrrolidinyl or azepanyl group with an aryl or heteroaryl
moiety fused to two adjacent carbon atoms on Y, wherein X is attached to the N atom
of the piperidinyl, pyrrolidinyl or azepanyl group;

Q is 1-4 substituents, which can be the same or different, and are
independently selected from the group consisting of hydrogen, cycloalkyl,

15 cycloheteroalkyl, amino, aryl, aralkyl, heteroaryl, alkyl, CF3, CN, halogen, NO,, alkoxy,
alkoxyalkoxy, cycloalkylalkoxy, acyloxy, alkylamino, acylamino, alkylsulfonamino,
alkylaminosulfonyl, dialkylaminosulfonyl, NH,SO-, and hydroxy;

nis 1to4;
R'is 1-3 substituents, which may be the same or different, and are

20  independently selected from the group consisting of hydrogen, alkyl, CF3, halogen and
NO,; and

R?is 1-3 substituents, which may be the same or different, and are
independently selected from the group consisting of hydrogen, alkyl, CF3, halogen,
NO,, alkoxy, acyloxy, alkylamino, acylamino, alkylsulfonamido, alkylaminosulfonyl,

25 dialkylaminosulfonyl, aminosulfonyl, and hydroxyl.

2. A compound according to claim 1 wherein Y is
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, or

wherein A' is N-X, and A% and A% each are CR*R>, or
A' and A% each are CR*R®, and A% is N-X, or
A' and A2 each are CR*R®, and A%is N-X;

A%is CR*R®;

~N\-j

2' 72 7% and Z*, which can the same or different, are each independently

N N NH2
NH2 F3C\ / NJ, N I

(\ 0
N
N J

selected from the group consisting of N and CR?, provided that 0-2 of Z', Z2, Z° or Z*

are N and the remainder are CR®;
Z%is NR®, O, S or CR*RS;

Z%is N or CR?;
Z"is N or CR*

m is an integer from 0 to 2;

R3 is selected from the group consisting of hydrogen, cycloalkyl, amino, aryl,

heteroaryl, C4-Ce-alkyl, CF3, CN, halogen, NO,, C4-Cs-alkoxy, C4-Cg-acyloxy, C4-Ce-

alkylamino, C4-Cg-acylamino, C4-Cs-alkylsulfonamino, C-Cg-alkylaminosulfonyl, C1-

- Cg-dialkylaminosulfonyl, NH,-SO,-, and hydroxy;

20

\

R* is selected from the group consisting of hydrogen, hydroxyalkyl, aryl, aralkyl,

C1-Ce-alkyl, C1-Cg-alkoxy, CF3, CN, halogen, hydroxy, and NO; and
R® is hydrogen or C4-Cs alkyl.

3. A compound according to claim 1 selected from the group consisting of
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57 N'\NN N 6. A conpound according to claim5 selected fromthe group
consisting of: COWPOUND # STRUCTURE NH2 N'j, NN O N- - ~ N\ 3
t~tN--\--wOooBD4816N NH2 N'/ NN O 29 CN\ N N (Ov NH2 pChiUSodMBN1®© . N 47
N-\-N NINH2 MeONNNO 49 ):,CN-N\ NN MONH2 MONJI NN-(O
-l~gN'J 56 -\-N N AND MeO Ph NH2 MeO - g, z:z NNNNOI 57 N~~-NN\ N
7. A pharmaceutical conposition conpri sf‘ﬁg one or nore conpounds of claim
1. 5 8. The pharnaceuti cal corrp05|t|on accordi ng to claim?7, further
conprising one or re pharmaceut T gat s acEeptabt ele,ou TTErs.
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7. A pharmaceutical composition comprising one or more compounds of claim 1.

8. The pharmaceutical composition according to claim 7, further comprising one

or more pharmaceutically acceptable carriers.



WO 03/ 048165 PCT/ US02/ 37710 49 9. The pharmaceutical conposition according
to claim7, wherein the anount of conpound or conpounds of claiml is a

t her apeutwoaBloysiescept abl e anount. 10. A nethod of treati mgTarsopstmal
nervous system di sease or stroke, conprising 5 adm nistering one or nore
compounds of Claim1 to a patient in negﬁ of such treatnment. 11. The

met hod of claim 10, wherein the central "nervous system di sease i s
cognitive di seases or neurodegenerative di seases. 10 12. The net hod of
claim 1lgiher oh JafnERBLIIcH dFNIdNYRREhg ks eafh 7. whdrihBflodnt of

di sease, senile denentia or psychoses of organic origin. 13. A

phar macegbmpaund arposigdwndscfmhaims i fga trerapeutinslly acoaptabeismotintl aim 1 15
and one or nore other agents useful in treating Parkinson's di sease. 14.
The pharnmaceutical conposition according to claim 13, wherein the one or

nore ot hgg. agﬁ%@tr}b%eéiut}reétm&%g@ﬁgémaar!v"@wé%m@m' GisEASLISSrales comErired from

the group consisting of L opam nergi ¢ agonists, MAO-B inhibitors,

DOPA 20 ddouniststipigee ohmone compoands cOVRIMhipatpatient ingieerhef such

phar maceuyt i fal tcorrposi tion according to claim 13, further conprising one
or nore gr? Qeuti cal | y acceptable carriers. 25 16. The pharnaceuti cal
conposition according to claim 13, wherein the anmount of conpound or
conpounds of claiml is a therapeutically acceptable anpunt, 17. A nethod

of treatilg PdhRiMetwdofiaiEnie wBesH BierePri@nRNAUESYSIPD §isgas8tf ent i n
need of %Bgnm%%%tergggg FReufsd .n%réi&%é’é‘ék%s@f claim1l and one or nore
3 gen alin ar

ot her S use reating Inson's disease. 18. The net hod of
claim 17 wherein the one or nore other agents useful for treating
Par ki nson' s disease, are |.ected fraom.the oup consi st.ing,.of L-DOPA, WO
03/ 048168 2CT/IDABFYPAIES T8 db e ABILF olliBHiaTars RReE FRRAEF Fors, DoPA
decar boxHARRsbMBidHdRES samit §EMEntia BRpSYdHYses of Drgahik brighompri sing a
pharmaceutical conpositions for use in conbination to treat 5 Parkinson's
di sease, wherein said conposition conprises one or nore conpounds of

mor o agefts osara s RRE ST bovoBERERE uBH Eafbgundtr 88 Y

15 and one or more other agents useful in treating Parkinson’s disease.

14. The pharmaceutical composition according to claim 13, wherein the one or
more other agents useful for treating Parkinson’s disease are selected from the group
consisting of L-DOPA, dopaminergic agonists, MAO-B inhibitors, DOPA

20  decarboxylase inhibitors and COMT inhibitors.
15.  The pharmaceutical composition according to claim 13, further comprising one

or more pharmaceutically acceptable carriers.

25 16. The pharmaceutical composition according to claim 13, wherein the amount of

compound or compounds of claim 1 is a therapeutically acceptable amount.

17. A method of treating Parkinson’s disease comprising administering to a patient
in need of such treatment one or more compounds of claim 1 and one or more other

30  agents useful in treating Parkinson’s disease.

18.  The method of claim 17 wherein the one or more other agents useful for

treating Parkinson'’s disease are selected from the group consisting of L-DOPA,
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dopaminergic agonists, MAO-B inhibitors, DOPA decarboxylase inhibitors and COMT

inhibitors.

19. A kit comprising a pharmaceutical compositions for use in combination to treat
Parkinson’s disease, wherein said composition comprises one or more compounds of
formula A, one or more pharmaceutically acceptable carriers, and one or more agents

useful in the treatment of Parkinson’s disease. .



